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12 ........ THE BIG PICTURE:
RETHINKING THE ENTERPRISE
When | was growing up in Upstate
New York in the 1950s there was a
program that came on our (black-
and-white) TV on Sunday afternoons
called, The Big Picture....

16 ........ THE FUTURE OF OUR GRID: IS IT SMART OR IS IT DUMB?
Neil Armstrong named the electrification of the world as of the single biggest
engineering accomplishment of the 20th Century...

28 ........ INTEGRATING DATA FROM MANY SOURCES PROVIDES NEW
OPPORTUNITIES IN ENERGY THEFT DETECTION
Energy theft detection has been discussed at all utilities, deployed at many
and is a passion to a few. Theft detection in general terms implies that...

32........ ROADMAP TO THE FUTURE: INTEGRATING SUBSTATION INFORMATION
AND ENTERPRISE LEVEL APPLICATIONS
The past decade has seen a rapid advancement of technology supporting
transmission and distribution utility engineering and operations. As such...

38 ........ THE STORY IS IN THE METER
Solid-state interval data recorders are the repositories of stories — the stories of the
events behind them. We found errors at two metering points in the last year using...

42 ........ COPING WITH SMART METERING UNCERTAINTIES
IF YOU BUILD IT, WHAT WILL COME?
Is mass-market advanced metering a technology whose time has finally come?

48 ........ MAINTENANCE PROGRAMS FOR MV & HV POWER CIRCUIT BREAKERS
In a previous article, we overviewed the circuit breaker maintenance practices presently
in application, including a listing of some of the important tests in use, with...

54 ........ THE ‘POWER’ TO PERFORM - ARE STORM CENTERS DOING THEIR BEST?
Imagine the impact of a large scale power outage ... dysfunctional appliances, jammed
elevators, darkness..... Life could get chaotic or even come to a standstill. In today’s...
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Energy Management Firm Calls on the
Governor to Expand Strategic Implementation of
Program to Avert Blackouts in the Future.

As New York City recovers from a triple-digit
heat emergency and braces for the next,
ConsumerPowerline, which helps companies
manage their energy use more efficiently, says
that a recently released Con-Ed report to the
Mayor on the crisis provides confirmation showing
that Emergency Demand Response programs
helped save the city from an expansion of the
blackout that crippled western Queens for more
than a week, while also affecting Westchester
County and other parts of the Tri-State area —and
could hold the key to averting blackouts in the
future.

The company, which is asking Governor Pataki
to increase strategically placed emergency
demand response participation - where,
currently, large energy consumers agree to reduce
their consumption in an emergency to help avert
a power failure—says these programs led to a
three percent reduction in critical energy use
throughout the region, saving 411 megawatts, or
enough to power more than 400,000 homes, and

helping to stave off more widespread failures.

Citing a just released report from the Federal
(FERC)
recommending that states implement Demand

Energy  Regulatory  Commission
Response ‘solutions’, the firm wants state and
local rules re-written so both large and smaller
energy users, including single-family homes,
restaurants and mid-sized apartment buildings,
can be reliably called upon and economically
targeted to the precise areas that are in danger of
losing power during a heat emergency. The
company says such changes could have spared
Astoria its suffering in the dark, and would spare
future Astorias from similar suffering.

Con-Ed recently submitted a report to the
Mayor on the power outage, including the role of
Demand Response, in helping to prevent a wider
blackout to customers in Queens, New York.

examination of the

“Our
chronology of events, convinces us that a

report and

Demand Response program that included smaller
energy users, and one that could be better
targeted to the trouble spots, would have
certainly helped to prevent the outages that left
25,000 Queens residents without power for more
than a week, “ said Mike Gordon, president and
founder of ConsumerPowerline.

“While the Governor wisely encouraged all
state agencies to intensify energy saving
measures during the heat emergency, we not only
need a louder call for demand response
participation throughout the city and state,
we need rules that will permit the ‘the little guy’-
-small merchants and building owners, for
example, to be a greater part of a targeted

emergency demand response solution,” he said.

Third Housing Co., Inc. of Electchester is a
Demand Response participant that cut back on
air conditioning usage when the call to
conserve went out during the recent crisis.
The complex and its neighbors saved enough
electricity to power 2,000 homes, while suffering
no loss of power itself, despite the up to 10-day
blackouts in nearby Astoria and other parts of
Queens.

“The residents of Electchester are really
among the unsung heroes in helping to
prevent a wider blackout--and not only because
they cut back on sorely needed power,” said
Gordon. “Due to their critical location on the
electricity grid, next to blacked out Astoria, it
appears that their energy curtailment, in tandem
with others’ nearby, helped contain the blackout
to a local area and may well have prevented a
domino-like tripping of the system that could
have resulted in a wider Queens problem,”

The way to make the biggest difference for
New Yorkers is to strategically expand local
Demand Response programs and to include
smaller energy users so they can be targeted in an
emergency to help stave off blackouts in specific
areas on the brink of failure.

Gordon says that increasing strategic demand
response participation from the current two
percent to about 10 percent, would give the city

much better tools to avert selective power
failures, and full-scale blackouts.

Two federal agencies have recommended that
demand response become an integral component
of the nation’s energy policy. They include a
report by the Federal Energy Regulatory
Commission (FERC) and a February 2006, US
Department of Energy study.

For more information, KCSA Worldwide
Circle 161 on Reader Service Card

Smart meters are part of an advanced energy
delivery system that relies on improved quantity
and quality of information to guide both
operational and customer decisions, including
better load forecasting and control, and improved
customer services including support for time-
differentiated rates. Recognizing that advanced
metering initiatives require a novel approach to
manage the vast quantities of data they generate,
Nexus Energy Software has launched a major
upgrade to its proven data management platform.

Nexus MDM™ data management revolu-
tionizes the meter data paradigm from the ground
up to more easily process and store data for many
million meters, along with associated customer,
GIS, and weather data. It is now released and is

being deployed at several key customers.

Nexus MDM stands apart from other meter
data management systems in its ability to
optimize what smart meter data can accomplish
By properly
configuring interval meter data, stored with

for utilities and their customers.

parallel customer, weather, billing, and GIS data,
Nexus MDM achieves both operational and
customer benefits.  Nexus MDM incorporates
Nexus’ industry-leading ENERGYprism®
applications that support customers online and in
call centers with meter and bill analysis, shown to
lower customer service costs while increasing

customer satisfaction.
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Nexus MDM also incorporates Nexus’ Energy Vision® applications that:

« Allow users to process interval and consumption data for load
forecasting and settlement needs, including generating load profiles,
applying loss factors, and calculating unaccounted-for-energy and
aggregating loads according to any hierarchy.

 Incorporate GIS or other hierarchical information to aggregate
customer loads along distribution circuits and identify the impact of
customer loads on the distribution infrastructure and generate load
values for modeling in load flow applications.

» Process interval and consumption data stored in the data warehouse
to generate complex bills for retail or wholesale purposes.

Nexus MDM features an enhanced validation, estimation and editing
(VEE) layer that ensures that high-quality data is stored in the system; as
well as unique support for other business needs such as revenue protection
by flagging and analyzing data with any number of quality indicators. The
VEE layer uses well-tested profiling technologies to estimate missing data,
as well as standard and custom validations and editing.

Nexus MDM also features a flexible data interface framework composed
of a simple set of browser-based screens to allow users to configure all of the
mechanisms that capture, interpret and load data into the warehouse.
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Nexus MDM offers many advanced data analysis tools through an
easy-to-use browser based interface.

For further information, please contact Richard Huntley, Vice President,
Sales and Business Development. E-mail: rhuntley@nexusenergy.com
Circle 162 on Reader Service

Manitoba Hydro, in collaboration with Itron, is about to become the first
utility in North America to deploy Itron's new generation of advanced
metering technology. The wireless automated meter reading and
communications technology promises to enhance customer service and
system reliability, provide a platform for a broad range of potential new value
added customer services - with a focus on energy conservation - and allow a

true two-way communication between Hydro and its customers.

"We've tried different systems over the years," says Ted Cotton, Manitoba
Hydro's Business Solutions Manager for Customer Projects, who is
overseeing the new pilot project that was announced at a press conference
on June 29. "This is the most promising. The communications protocol is
much simpler.”

Cotton notes that Hydro already uses a number of Itron-made
products - including Itron electric meters and hand-held meter-reading
devices.

"Itron knew we were researching the market for the most advanced
current automated metering technology and approached us," Cotton says.
"We decided to try the product.”

Manitoba Hydro currently serves 510,000 electricity customers and
258,000 gas customers throughout southern Manitoba. Hydro's plan is to
equip 5,000 residences in Winnipeg with the new meters in November as
part of a year-long pilot project. These meters will be measuring electrical
use. Cotton notes that meters to measure gas usage will be installed in
1,000 city residences in February.

"The gas meters aren't quite ready yet," he says.

The plan is to install 4,000 meters in a high density inner city
neighborhood and the remainder in one of the city's newer suburbs.
"In older neighborhoods, most meters are inside the houses," Cotton
explains.

"We have problems with access with people not being home when our
meter readers come by or people who are reluctant to allow strangers into
their homes.

"In suburban areas, the issue is distance."

He says that at the conclusion of the pilot project next June, Hydro staff
will analyze the meters' performance - especially in the cold of
winter - and the information received. "We want to see how we can use the
data creatively," he says. "With the new technology, we should be able to
offer flexible rate plans, time of use rates, customer in-house energy use
displays and load control and management and do remote electric service

disconnects and reconnects."

As an example of the new technology's capability, Cotton cites a
situation where a customer wants to know why his Hydro bill is suddenly

Electric Energy TsD Magazine | September-October 2006 Issue
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NoTHING ELse MeAsurReEs Up

In today’s energy markets utilities and businesses must manage their costs
more than ever. To do this they need accurate information about consumption,
performance and usage. The old ways of manually monitoring systems just don't
cut it any more. A new generation of technologies to automate these processes
has emerged. While many add value — one is clearly the best solution.

Eka Systems wireless mesh networks not only provide continuous un-tethered
monitoring functionality, but also are completely self-configuring and
self-healing. Combined with our powerful network management software tools
they are changing the way meters and utilities communicate.

For further information contact:
Phone: (B17) 504-7775

301-990-3450 x-212
sales@ekasystems.com
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higher. "We can tell the customer the moment
that his energy use began to rise coincident with
the installation of a new air conditioner in the
house," he says. "In the long run, we should be
able to help customers understand their energy

costs and manage their energy use better."

Naturally, the readings will be accurate
because Hydro staff won't have to estimate
readings in houses the readers were not able to
get inside.

"We will continue to send out our meter
readers during the pilot phase," Cotton says.
"And customers who are skeptical of new
technology can still check the numbers on the
meter with the bill."

He reports that several homeowners have
already volunteered to participate in the pilot
program.

"If we determine that the pilot program is

successful, we will review the available
technology before deciding which way to

proceed," Cotton says.

"We have heard from other utilities who want
to see how this turns out. We have already had
requests to give updates at various industry
conferences."

Cotton notes that the new technology should
also help Hydro engineers in identifying potential
transformer overheads earlier and take remedial
action. "We will also be able to pinpoint the
source of outages quicker," he says.

For more information, visit our web site at

www.hydro.mb.ca.
Circle 162 on Reader Service

Trimble’s popular Recon® rugged handheld
computer is now even more capable. The next-
generation Recon X-Series features integrated
Bluetooth and 802.11g wireless, more Flash
memory, an improved color touchscreen and a
built-in microphone. The Recon X-Series also
comes with Windows Mobile® 5.0, the latest ver-
sion of Microsoft’s software for handheld devices.

The rugged Recon is ideal for utility applica-
tions where work is often completed outdoors in
harsh environments. Like all Recons, the X-Series
meets the MIL-STD-810F military standard for
drops, vibration and temperature extremes. It also
has an IP67 rating, so it’s impervious to water and
dust. That means utility workers count on the
Recon when working in rain, snow, extreme heat
and cold or other adverse weather conditions.
Even if users accidentally drop the Recon onto
pavement or into a puddle, it won’t damage the
unit, and they won't lose any data.

Despite its rugged construction, the Recon is
compact and lightweight, making it easy to use
and carry. It weighs just 17 ounces and has
rounded edges that fit comfortably in the hand.
A long-life battery allows the Recon to work for a
full shift without a recharge.

Optional integrated wireless is the major
enhancement to the Recon X-Series. Bluetooth
wireless allows users to connect to peripherals
like mobile printers without cables. 802.11g
wireless provides access to local area networks,
e-mail and the Internet.

The Recon X-Series is available in two
models, both with more Flash memory than
before. The Recon 200X features a 200 MHz
Intel XScale processor and 128 MB of Flash
memory; the Recon 400X features a 400 MHz
processor and 256 MB of Flash memory. Both
models also feature high-performance NAND
Flash memory for improved data security.

Two CompactFlash (CF) slots allow users to
add GPS, GPRS, digital cameras, bar-code
scanners and other devices. Both Recon X-Series
models also include 9-pin RS-232 and USB ports
for a hard-wired connection to a laptop or desktop
PC and peripherals.

The Recon has proven its performance and
durability with thousands of users in real-world
environments, including:

A U.S. Marines expeditionary force
used the Recon to assess the damage to critical
infrastructure on the Gulf Coast after Hurricane
Katrina. Working in flooded and muddy
conditions, the Marines provided disaster relief
coordinators with detailed information on shelter,
water/sanitation, and

medical, logistics

transportation requirements.

0 —
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Black Hills FiberCom (BHFC) in Rapid City, SD uses the Recon as a
real-time dispatch tool for its 40 install and repair technicians. As a result,
field techs are more productive, dispatchers are more efficient, and with
labor and overtime costs down, BHFC recouped its technology investment in
less than six months.

For more information, visit our web site at www.trimble.com.
Circle 162 on Reader Service

In business since 1971, Erickson Air-Crane Incorporated owns and
With a lift
apacity up to 25,000 Ib. (11,340 kg), this versatile machine is used in

operates a fleet of 19 S-64 Aircrane helicopters worldwide.

heli-logging. transmission powerline erection, heavy-lift precision

placement, firefighting and hydroseeding.  Erickson Air-Crane is the

manufacturer and Type Certificate holder for the S-64 model Aircrane.

Erickson has erected over 8,000 miles (12,800 km) of transmission
The S-64 Aircrane
placement of most types of transmission towers ranging from Lattice Steel,

lines. versatility of the allows precision

Wood H-Frames, and Steel Poles. In the last decade, Erickson has
pioneered the use specialized equipment in wetland areas to minimize or
eliminate most environmental concerns. A specialized Heli-Template fixture,

Just because you have AMR
doesn't mean you're stopping theft.

Only mechanical locking devices can
STOP THEFT, PREVENT METER TAMPERING, and
PROTECT VALUABLE UTILTY EQUIPMENT.

Introducing the Preloaded
Multi-Shot Meter Locking Ring

The Economical and Secure
Choice for Locking AMR

= Low Cost and Secure
* Mo Key Needed to Install

* Convenient One Piece Design
* Quick and Easy Installation

* Carbon or Stainless Steel
* Short or Standard Length

INNER-TITE Corp.
tel: S06-829-6361
www.inner-tite.com ¢ security@®inner-tite.com
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leased from American Pile Driving
Equipment of Kent, Washtington, holds
caisson foundations in plumb while a
vibro-hammer vibrates the caisson to the
required depth. A steel pole or H-Frame
is set in place with minimal assistance
from ground crews.

This procedure has been accepted by
utilities as a cost effective, time efficient,
and environmentally sound alternative to
conventional ground-based methods. Jim
Anderson, North American Construction
Marketing and Sales Manager at Erickson
Air-Crane has already seen many
successful applications of this unique
procedure along the eastern United
States and Southern Gulf Coast areas.
“What makes this system significantly valuable to the process is the
accelerated project timeline and the decreased need for manpower,
equipment, and costly intrusion into protected wetland areas.” Says Jim,
“The S-64 offers a strong and precise aerial delivery system specially suited

to this type of work”

For more information, visit our web site at www.ericksonaircrane.com.
Circle 162 on Reader Service

Elster Electricity, LLC announces that it has completed the shipment of
220,000 Type ABI1R electromechanical meters with ERT modules to
Dominion—one of the nation’s largest producers of energy. This integrated
solution allows Dominion to retrieve billing data from electric meters via
radio frequency to a mobile AMR (automatic meter reading) data collection
system.

Elster and Dominion spearheaded a comprehensive delivery and
installation schedule that spanned from 2005 into 2006. Elster efficiently
managed and met delivery deadlines for 38 large volume shipments to
numerous locations, while responding to the emergency requirements of
utilities in Hurricane Katrina—affected areas.

“We are proud of our long-standing alliance relationship with Dominion,”
stated Ronald B. Via, vice president of Elster Electricity. “Our Type AB
electromechanical meter offers cost-efficiency and accuracy as well as long
life and consistent service performance. We are delighted to have met
Dominion’s aggressive project schedule and short delivery window in order to
keep the project on track.”

For more information, visit our web site at www.elsterelectricity.com.
Circle 162 on Reader Service
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Thirteen corporate members of the UCA International Users Group
utilized a Ethernet network to demonstrate the unique capabilities of the
new international standard for substation automation, IEC 61850, in the
UCAIug exhibit at the CIGRE conference in Paris, France on August 28
through September 1, 2006. The exhibit demonstration encompassed
several levels of multi-vendor interoperability all involving a wide variety of
interoperable IEC 61850 products from several different suppliers. There
was a demonstration of an IEC 61850 process bus where optical CT/PT
signals were digitized as sampled values and transmitted over Ethernet to
multiple relays for processing. There were several demonstrations of IEC
61850 clients in PCs, station computers, and bay controllers able to access
real-time data in relays and other bay controllers using report by exception
and other services for monitoring and control. The highlight of the exhibit
was a demonstration of 11 different vendors exchanging protection oriented
messages via the IEC 61850 Generic Object Oriented Substation Event
(GOOSE) protocol with the results being displayed on a central HMI visible
to the entire booth.

The exhibit provided demonstrations involving a wide variety of
substation products including protection relays, bay controllers, Ethernet
switches, circuit breaker controllers, substation computers, HMIs,
communications drivers, protocol source code, network analyzers, substation
design tools, consulting services, and conformance testing tools from ABB,
Areva, GE Multilin, KEMA, OMICRON, RuggedCom, Schweitzer Engineering
Labs, Siemens, SISCO, Team Arteche, Toshiba, UTInnovation and ZIV.

The purpose of the demonstration was to illustrate the many benefits that
the advanced features of IEC 61850 bring to substation automation that
goes well beyond traditional communications protocol approaches.
IEC 61850 is a more comprehensive standard that includes protocols for
process 1/0, protection, and substation SCADA along with a standardized
configuration language for devices, standardized device models and
standardized object naming conventions that offers more interoperability
with significantly lower installation, commissioning, and engineering costs.
IEC 61850 is field proven with hundreds of operational substations in
Europe and North America.

The event was organized by numerous volunteers from the UCA
International Users Group. The UCAIlug is a not-for-profit corporation
consisting of 70 utility user and supplier companies that are dedicated to
promoting the integration and interoperability of electric/gas/water utility
systems through the use of international standards-based technology based
on IEC 61850, the Common Information Model/Generic Interface Definition
per IEC 61970/61968, and OpenAMI for advanced metering and demand
response.

For more information, visit our web site at http://www.ucausersqroup.orq.
Circle 162 on Reader Service
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Horizons”

By Michael A. Marullo, Contributing Editor

hen | was growing up in Upstate

New York in the 1950s there was

a program that came on our
(black-and-white) TV on Sunday afternoons
called, The Big Picture. It was all about World
War I, and we watched it religiously every week.
You see, my dad was a B-29 gunner in the Army
Air Corps and flew 24 missions over the
Himalaya Mountains (“The Hump” in WWiII
vernacular), but unlike some veterans that
simply wanted to bury those memories along
with their fallen comrades, he maintained an
avid interest in trying to understand the parts of
the war he had not personally experienced. So
every week we watched, and | got an invaluable
history lesson.

By the time I got to world history in high
school | had a pretty good idea of what
happened, when and where (and sometimes
even why), throughout those war years, thanks
to those Sunday afternoon tutorials.
My understanding and perceptions were helped
greatly by those programs since they were all
narrated footage of the war itself; not some
Hollywood production created exclusively for
entertainment value. Sure, one could argue -
probably correctly — that there was some propa-
ganda angle to it, but for the most part, it was far
more factual than anything I've seen on TV

since.

In any case, it was quite educational for me.
It gave me a sense of perspective that | don’t
believe | would have ever gotten just from
reading about it. What it provided — besides the
dramatic visuals — was just what the program
promised: The Big Picture.

The Big Picture:
Rethinking The Enterprise

These days we constantly hear and read
about The Enterprise: Enterprise solutions,
enterprise applications, enterprise integration,
and so on. But who is it that actually possesses
this all important enterprise view; you know, the
big picture? Well, I've actually pondered this
quite a bit lately, and the answer is still unclear.
Indeed, over the past five years, InfoNetrix
research analysts have surveyed literally
thousands of utilities across a wide range of
types, sizes and locations throughout North
America, and | cannot say that there are many of
those surveyed who claim to be what one would

call an enterprise expert.

ot T,

On the contrary, what we hear more often
than not is that there is almost always someone
else — or several someone else’s in the larger
utilities — that you have to reach if you want to
get a true idea of the big picture. And, because
our surveys address a broad spectrum of utility
automation and information technology
products, systems and services, we are hard
pressed to get a complete enterprise view from
any one individual, or even from several. It turns
out that people who have the big picture and can

articulate it are in seriously short supply.

“Oh, you probably didn’t go high enough in
the organization,” you might opine. On the
contrary, although we are often speaking with
VPs and other senior-level managers, we find
that many of the lower level staff often have a
better idea of what’s going on in other
departments than their department heads.
Frankly, this doesn’t surprise me. Just look
at how projects are planned, designed and
budgeted at most utilities; it's all based on each
department doing its own thing. That is, the
SCADA folks worry about SCADA; the AMR folks
worry about AMR; and so forth.

So, back to the question at hand: Who
actually has this Big Picture? While I'll admit
that some utilities are beginning to take a more
holistic view of their automation and information
technology needs, their numbers are few; most
continue to zero in on just one or two specific
project areas each year. In many cases, how
those projects will impact — or be impacted by —
related initiatives is only given lip service or,
absent from the process altogether. Let me offer
some real-world examples of what | mean...

A few years back | was involved in an AMR
(automatic meter reading) assessment for
a municipal utility. Part of our analysis involved
a broad view of how communications figured into
their AMR plan. What we found was that
the utility needed to provide a reliable
communications backbone before any AMR
project would be viable. When we ran the
cost-benefit numbers, the cost of the requisite
communications system put the project well
below the utility’s ROl benchmark, spelling
doom for the AMR plan. However, by also
looking at other automation needs across the
enterprise (not part of our official mission;
just a little common sense) we made an
interesting discovery that dramatically changed
the financial and operational dynamics of the
project.
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Utility

Apparently the utility had been trying for
years to justify a load management project that
was also not able to meet financial muster.
Again, the problem was primarily the communi-
cations infrastructure needed to support the
project. More specifically, the cost to provide the
outbound connectivity to carry the load shedding
signals simply could not be justified with
the benefits accrued from the load management
system alone.

When we looked over our investigative notes,
it quickly became apparent that there was a
potential correlation between the AMR and LM
projects, the common denominator being the
communications cost hurdle that was implicit in
both projects. However, upon further scrutiny, we
found that the AMR project was designed around
providing a one-way inbound communications
facility; the LM project around an outbound
network. Each project carried 100% of the costs
of planning, design, selection, deployment and
support of the new comms network. Even though
each project needed a one-way path, a
substantial majority the costs were completely
redundant, and providing a two-way link had
only nominal incremental cost over a single,
one-way link.

Upon arrival at this revelation, we all looked
at each other in disbelief. How could it have not
been evident to the utility that by combining the
projects — one needing inbound and the other
needing outbound connectivity — that both could
be easily justified while also adding an
invaluable, multi-use asset to strengthen the
utility’s overall infrastructure? The answer, we
decided, would have to be carefully researched
before presenting our recommendations since we
didn’t want to be suggesting what seemed to be
an obvious approach, especially if it had already
been evaluated and rejected earlier for reasons
perhaps unknown to us.

We started our investigation by asking the
various department heads about their individual
budgeting plans; what we learned was fairly
shocking. It seems that the load management

project analyses had been done at least twice
previously on a biannual basis prior to the AMR
project ever being floated as a possibility.
Because two full years separated the project
initiatives each time they were brought to
the budgeting table, no one involved had the
visibility to identify the potential benefits of
combining the projects.

Satisfied that the obvious had been
overlooked (and after triple-checking all of the
project justification numbers to make sure the
ROl was calculated properly), we made the
combined project the focal point of our
recommendations. Lo and behold, the utility
was amazed by our virtuosity, seemingly having
elevated project justification to an art form!
The fact is, all we really did was apply a little
common sense by stepping back far enough to
see the bigger picture and the greater good for all
concerned. No rocket science was involved at all!

In another exercise a couple of years later, we
were asked to develop a Technology Strategy
Plan (TSP) for three utilities in the Northwest. In
this case, the central theme of the project was to
take a broader view of enterprise technology
planning, implementation and integration rather
than simply addressing a single set of narrowly
focused automation/IT objectives. Even more
important was the balance between internal
and external factors. While at first this
might seem obvious, standard utility project
planning had never taken customer wants,
needs or expectations specifically into the
project planning process before.

This bilateral (i.e., internal-external)
approach yielded many benefits, key among
them the light it shined on what the utilities’ key
commercial, industrial and institutional
customers expected from their provider. When
we asked some of their most important C&l
customers what they would like to see in terms
of automation/IT measures that would have
tangible benefits for them, many of them were
quite surprised to even be asked since no one
had ever done that before.

Indeed, by simply asking that question,
new doors to improved customer relations and
customer services that simply did not exist prior
to the TSP initiative flew open for both the
utilities and their customers. The C&I response
was exceptionally positive as expressed by
interest in new and creative initiatives such as
SCADA and metering information sharing; web
access to their hourly, daily and seasonal usage
patterns; and more detailed billing information,
to name just a few. Arguably the most profound
impact of these exercises, however, is that they
redefined the enterprise to be inclusive of
not only other departments within the utility,
but also the inclusion of customers in the
automation/IT planning process.

The do more with less mantra foisted upon us
all well over a decade ago has placed most
utility enterprises on a collision course with
formidable new challenges including aging
infrastructure/workforce, security, customer
satisfaction and service reliability issues. So, the
next time you’re planning or budgeting a new
project, you might want to start by rethinking the
dimensions of your enterprise. In the midst of an
increasingly resource-constrained industry those
lines might need to be drawn differently now,
and the picture might need to be bigger —
perhaps a lot bigger. - Mike [l

Behind the Byline

Mike Marullo has been active in the
automation, controls and instrumentation
field for more than 35 years and is a widely
published author of numerous technical
articles, industry directories and market
research reports. An independent consultant
since 1984, he is President and Director of
Research & Consulting for InfoNetrix LLC, a
New Orleans-based market intelligence firm
focused on Utility Automation and IT markets.
Inquiries or comments about this column may
be directed to Mike at MAM@InfoNetrix.com.
©2006 Jaguar Media, Inc. &

Michael A. Marullo. All rights reserved.
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eil Armstrong named the electrifica-
tion of the world as of the single
biggest engineering accomplishment
of the 20th Century at a national press club event
in Washington D.C held on February 20, 2000.
Armstrong’s proclimation was based on a
comprehensive survey conducted by the United
States
The irony that the first man on the moon called

National Academy of Engineering.
out the accomplishments of our industry ahead of

computers, aviation, and even landing on

the moon is obvious. What we do in the power
industry isn’t rocket science, it’s even better!
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tel: 841.541.8300 / 800.446.3325

fax: 841.541.9984
email: info@indeck-power.com
www.indeck.com

By: Chris Hickman, Cellnet Technology, Inc.

Contrast this with the fact that the vast
majority of power companies have no idea a
consumer’s lights are out unless they call to let
them know. How can that be true? How can the
electrification of the world and our electric grid be
recognized as such a wondrous accomplishment
and yet we have virtually no ability to ‘see’ into its
distribution systems? Newton Evans Research
estimates that distribution communication
systems and SCADA are deployed to only 75% of
North American substations and that distribution
automation at the system feeder level is less than
20%. We can lose entire distribution feeders and
not know about it until enough customers call in
to complain allowing our outage management
systems to predict the problem. Compound this
with the fact that less than a third of customers
actually bother to call in outages.

Less than 10% of the meters in North
America are ‘smart’ - meaning that they can
communicate their status and basic parameters
back to our utility control systems in real time.
Utilities are literally blind to any event that occurs
For over 90% of
the more than 2 million miles of wire that make

below the feeder breaker level.

up North American distribution systems, we have
absolutely no idea that an event or an outage has
occurred unless our customers call and tell us.
As an industry, we talk about three 9’s of
reliability and cite the fact that, compared to any
other product, the price of electricity has stayed
dramatically low over the past few decades.
These are not valid reasons for the status quo.

Let’s talk turkey. Let’s agree on some things
that many of us will agree to privately but we are
often afraid to carry into the boardroom (or to
state in an article). The simple fact is that the
power industry is incredibly risk averse, and we
evaluate and re-evaluate opportunities well past
the point when a decision should be made.
This is a conundrum we lovingly refer to as

‘paralysis by analysis.” However, this process has
transitioned in the last 10-20 years from a
‘knock’ on the engineers that are protecting the
system from new technologies or concepts to a
‘knock’ on the finance, legal and managerial staff
that are responsible for next quarter’s earnings
instead of the long-term health of the connected
grid.

Our industry is rampant with examples of
insufficient investment leading to significant grid
issues including brownouts, rolling blackouts and
Yet, with all of these front
page examples that persist in recent vyears,

complete blackouts.

utilities continue to cut budgets and staff in the
face of declining grid performance and an aging
workforce issue of epic proportions. At perhaps
the single most critical point we are going to be
dramatically short of experienced personnel to
help us determine the best path forward.
Nonetheless, we consistently see utilities laying

people off as they merge and ‘right size.’

I’'ve laid out an argument to this point that we
have limited technology deployed, we can’t get
sufficient money to invest in new infrastructure,
and we’re running short on experienced staff to
run it anyway...so what’s next? In the face of this
backdrop, residential customer expectations keep
rising, regulators demand more and more from us,
and business customers are now demanding
that the utility industry belatedly join the digital
revolution. The reality is that the continued use
of decade old or, in many cases, century old
technology solutions and business processes to
attempt to meet these needs is a path to failure
and disappointment.

If this is true, where do we go from here? The
answer is simple: we need an intelligent grid.
Utilities that embrace this challenge in the next
decade will be the market leaders 10 to 20 years

from now. In the post PUHCA merger and

—
o
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acquisition era, utilities with ‘smart grid’
programs will be the long term survivors -- the
buyers. Unfortunately, it is quite possible that
Wall Street and others will spend the first 5 years
beating these forward thinking players and their
stock down because they are actually out
spending money on the future of their system
rather than maximizing current profits. This is a
situation that should be remedied as progressive
utilities move forward with significant smart grid

initiatives.

At this point you are likely asking

yourself: why should we invest in smart

infrastructure?  Aren’t we going to have the
proverbial magic bullet solution, such as low cost
distributed generation, that will obsolete this
entire generation, transmission and distribution
infrastructure? Assume for a moment that we
will be predominantly dependent on central
| doubt

anyone would argue vehemently against this

generation in a 30 year time frame.

premise. In this circumstance, it’s difficult for

PEOPLE

even the most ardent distributed generation
advocates to argue for anything less than
significant and dramatic improvements in the
and transmission -

distribution -- even

infrastructure to support these facilities.
is that the

distribution grid will be around for much longer

My opinion ‘last mile’ of the
than the next 30 years, and yet it is the single
most ignored and neglected portion of our
integrated system. We’ve spent over 100 years of
‘good enough’ and now it’s time to take the dive
into the grid of the future. We need to begin
and investments in

significant necessary

distribution infrastructure.

The ‘tipping point’ for our industry’s success
or failure is rapidly approaching. Energy industry
researcher Mark Mills recently commented, “We
thus find ourselves facing what might be termed
the ‘perfect storm’ — a confluence of three
fronts: rising power demand, declining spending
on power networks, and new threats from hostile
forces. All this is occurring at a time when elec-

POWERING

Serving the needs of the utility
industry by offering powerline

construction, and by specializing

in distribution, substation, and
transmission line construction
and maintenance.

B US|

tricity is ever more critical to a modern economy
and city.” United States Federal policy makers
have recognized this, and they have passed the
Energy Policy Act of 2005. The spirit and intent
of EPAct is to encourage and reward technology
advancement and infrastructure investment for
in the United States.

Ontario Ministry of Energy has put forth its Energy

energy Likewise, the
Conservation and Responsibility Act, with key pro-
visions supporting the deployment of advanced
metering infrastructure (AMI). And, according to
the Center for Smart Energy’s Jesse Berst, “Grid
automation represents a huge market opportunity,
as utilities, regulators, and vendors struggle to
overcome three decades of under-investment.”
The stage has been set and there is a convergence
of industry opinion, but the next act of this play
is even more crucial. How will state and provin-
cial regulators, local policy makers, and utility
executives respond?
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A careful analysis of the following graphics should be central to this review:

1ge U.S. Price of Residential Electricity
Service (1984 %)

As an industry we need to help regulators
understand the need for infrastructure investment
and the necessary price increases that will come
as part of this investment. The political drive at
the local level to keep electricity rates steady for
customers could eventually help push the grid
that serves them into failure. Utilities continue to

20 blame regulators, market uncertainty and the

infamous regulatory lag for their unwillingness

18 ‘xh to invest in new or upgraded infrastructure. Will

16 = customers just get used to rolling blackouts at

14 - \'- = peak summer loads and stop complaining about

\\ it? Will we accept mediocrity in our grid’s ability

12 . — to provide affordable, clean, efficient and reliable
10 e = power?

8 = -

e There have been many studies performed and

6 S— — = many articles written about our problems of today.

4 Most of this work seeks to solve the symptoms

rather than examine the root causes. A few

2 utilities had the courage a decade ago to stand up

0 . . : . . . . and recognize the importance of their distribution

1820 1830 1940 1950 1960 1970 1880 1590 2000 franchises and were unwilling to divest, cut T&D

capital investment and manage by the “book of
the month club,” or to next quarter’s earnings.

Reliable SC

Control Microsystems offers the high quality
SCADA products needed for critical applications.

Ly - "

m RTUs — Froven in the harshest enviranments, SCADAPack™ -
RTUs offer native ONP3, Modbus and IECE0870-5 (101 and 103). E
With embedded SOE and high speed data concentrator
functions the SCADAFackES and ER units are ideal for your
substation autormnation and control applications, o ADAPCIOI(ZS

= SCADA Management Software — ClearSCADA™ Taking the industry by storm this SCADA
management platform is the latest tool for the development of modern SCADA apph:atluns

including infrastructure monitaring, alarming, control and security.

And like everything else from Control Microsystems, it is all backed by the best warranty,
customer support and delivery lead times in the business.

CONTROL
MICROSYSTEMS

www.controlmicresystems.com
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Rather than being rewarded for actually focusing
on their core business, they were punished in a
variety of fashions. Each of those players looks
brilliant today because they don’t have a backlog
of tens of millions of dollars of infrastructure
projects that needed to be built yesterday,
and they aren’t having rolling blackouts.
Is the answer to the core problem really that
Invest in our infrastructure.

simple? Yes, and

unfortunately No.

As an industry we’ve struggled greatly with
defining what a smart grid looks like and how it
will operate. The result has been a slow
evaluation and adoption of new technologies.
As a result, the vendor community has been
conditioned to be extremely measured in how far
they push the envelope with technology and
how much money they spend ahead of utility
purchases. Vendors have been shown in years
past that payback is often years down the road.
But the academic phase of this smart grid effort
has officially come to an end. The Electric Power
Research Institute and Department of Energy
have provided significant thought leadership and
guidance through ESFF and Grid 2030. Utility
industry executive leaders must, in turn, take the
reigns and work with the vendor community to
innovate and deploy the technology now that
we need to meet the needs of the new digital
the next 30 to 50 vyears.
The utilities that are willing to proactively pursue

economy for

the smart grid, buck the ‘run to failure’ trend, and
effectively partner with their regulators to do the
right thing for energy infrastructure will be the
big, long-term winners.

Many far sighted state and provincial
regulators and utility leaders out there understand
how critical energy infrastructure is to our entire
economy and to our way of life. They are
partnering together to ‘fight the good fight’ to
invest and develop our North American grid into
the grid of the future that it needs to be.

I am holding out hope for a smart future.

Chris Hickman

Head of Regulatory Affairs & Business Solutions
Cellnet Technology, Inc.

Chris Hickman has worked in the utility industry
for 15 years. He has managed all aspects of
transmission and distribution system engineering
design, construction, maintenance & standards
for both gas & electric utilities. In addition, he
managed all R&D activities for PNM as well as
Right-of-Way, Environmental, CAD/GIS, Safety,
DOT and regulatory compliance and a variety of
other groups.

Hickman served on the board of Avistar, PNM’s
unregulated subsidiary, and was a board member
for IEEE’s Power Engineering Society. He is
currently the chair of the Electric Utility
Management Program board at NMSU and is
also a member of the Engineering Academy and
the vice-chair of the Dean’ s Advisory Council for
NMSU. He received his BSEE and MSEE from
NMSU, his MBA from UNM, and holds three
patents for energy industry inventions and ran
his own consulting firm before joining Cellnet in
2005. In his spare time during school, Chris was
the captain of the 1992 NMSU Men’s
Basketball Sweet Sixteen Team.
http.//www.cellnet.com
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Elster Electricity, LLC
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The EnergyAxis® System...Delivering actionable
intelligence to improve your business

Released in 2003, Elster Electricity’s EnergyAxis® System
Is being used by over 70 ulility companies warldwide. The
EnergyAxis Syslem is an advahced metering Infrastruchire
(AN system thal rhiizes patented smart metening technalogy.
The system's hwo-way communication system is a confrolied
mesh network made up of srmart melers that can communicate
with other meters within the system using muili-hop, repeating,
and self-registering techmnology.

A Vision for the Future

The vision behind the EnergyAxis System was to
develop an economically viable multi-utility metering
system for the residential and commercial and indus-
trial metering markets that was easy to Install and had
minimal infrastructure requirements. By integrating
products into the system, utilities have an array of
cost-effective solutions they can tailor to meet their
needs. Smart metering technology with two-way
communications Integrates the automated meter
reading (AMR) function into the meter without using
meter add on devices.

Success in Today's Market

Elster's EnergyAxis System is paving the way and
helping to establish the trend of two-way communication
to all meters. Utility companies worldwide are discov-
ering how the system's smart metering technology
helps them streamling their business operations and
improve customer services, Large utility companies
using the EnergyAxis System are now maoving into
full-scale deployments. The system’s REX® meters
with remote connect/ disconnect option enablas them
to improve final billing services, and reduce revenus
losses due to lost or delinquent bills. The EnargyAxis
System equips them to detect potential meter tam-
pering and energy theft in a much more timely matter;
enabling them to act quickly to reduce and recover
revenue losses.

Metering Equipment Showcase Section

Smaller utility cooperatives and municipals are finding
the EnergyAxis System is a cost-effective AMI solution
that is easily deployed. Municipal utilities are beginning
to find that the system meeats their business case
because it is capable of handling both electric and
water metering. The system’s voltage reads and load
profile analysis capabilities enable utilities to diagnosa
and improve their local distribution system. The self-
configuring, seff-healing communication infrastructure
is easily deployed by installing meters; no additional
wiring or pole mounted equipment is needed.

Looking Forward and
Planning for the Future

Tha Energy Policy Act (EPACT) was enacted in 2005,
EPACT requires LIS, utilities to have a plan in place to
offer any customers who request it, ime-of-use (TOL)
pricing, critical peak pricing (CPP), and real time
pricing {(RTP) within 18 months after its enactment.
For those utilities already using the EnergyAxis
System, much of their work to meet EPACT reguire-
ments 15 already done. The EnergyAxis System's smart
metering technology allows utilities to execute TOU
metering, interval metering, and dynamically change
rate tiers as often as needed without visiting the meter
for programming.

Has your company started planning how to meet
EPACT's requirements? MNow is the time to start, and
the smart metering technology you should consider
first is Elster Electricity’s EnergyAxis System. The
system can be strategically deployed to meet your
specific needs. It is a cost-effective solution that is
scalable in targeted small area deployments and
large-scale roll-outs,

Talk to us today about how the EnergyAxis System
can enable you to improve customer service and
your bottom line, At Elster, we deliver technology to
empower ulilities.



*o"a” s Elster Electricity... Empowering utilities with
) 0 _© technology in step with the pace of tomorrow

il “,' At the forefront of systems innovation for more than 40 years, Elster Electricity is an industry leader and premier

) provider of Advanced Metering Infrastructure (AMI), communications, and metering autormation systems for the
utility industry. A worldwide resource for technology In step with the pace of tomarrow, Elster's practical solutions
empower utilities to improve business operations, reduce costs, and enhance customer services.

An industry pioneer in the design and deployment of controlled mesh network technology, Elster's EnergyAxis®
System is a comprehensive AMI solution for residential, commercial, and industrial electricity and water metering
applications. The EnergyAxis System’s intelligent two-way RF communications utilizes multi-hop, repeating, and
self-registering technology to retrieve information directly from the meters.

Advanced in its capabilities, the EnergyAxis System delivers the high reliability, accuracy, flexibility, and robust
operations utilities need to drive their business both today and tomorrow. Visit Elster at www.elsterelectricity.com.

Technology to Empower Utilities

ELSTER
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One-way |

The industry’s only
complete portfolio of
powerful, cost-efficient
and scaleable AMR and
AMI technologies.

Two-way

Rural | Suburban | U

At Hunt Technologies, we understand that every utility has different AMI neads,
and that, unlike others, a one-size solution does not fit all. For the past 20 years,
we have dedicated ourselves to the development of the industry's only complete
portfolio of powerful, cost-efficient and scaleable technologies that deliver the
critical and timely information utilities consistently need to satisfy their many
constituencies, no matter what the topography. With this unique breadth of expenence
and ability — and the industry’s most powerful and interoperable software engine
ever created — it's only natural that smart utilities, meter manufacturers and software

developers rely on Hunt Technologies to offer them endiess possibilities.

See us at Autovation, Booth 325

B 2006 Hunt Technologies. Inc



Ingenuity Drives Progress”

100% AMI coverage...
100 % AMI functionality...

Guaranteed utility satisfaction.
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TWACS® TECHNOLOGY
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SYSTEM TECHNOLOGIES

TWACS communication technology is truly unique, as it
works by modulating the velioge waveform at the zero-
erassing point, resulling in a communication system thal
uses the utility's netwerk af the frequency for which it was
designed ond built. Data can be transmitted through any
transformer or wiring configuration. TWACS technology
requires no line condifioning or repeaters, and is not
affected by capacitor banks, noise harmonics, feeder
switehing or underground o overhead fransitions.

ADVANCED APPLICATIONS

TWACS OASys™ technology enables outage discovery, notification of appropriate
personnel before the first customer coll, system-wide ocutoge assessment and
accurate monitoring of restoration progress. TWACS technology enables delivery
of vastly increased amounts of interval data at an extremely high rate of speed by
fully exploiting parallelism inherent in the electrical grid. Utilities will find that
compliance with provisions of the Energy Palicy Act (EPACT) of 2005 relafing to
advanced metering devices can be mare easily satishied with deployment of the
TWALCS system. TWALCS Prepaid Metering lechnology [PowerStal) encbles utilities
to offer customers the benefits of o maore flexible billing appreach, which will serve
to provide those customers better means of managing and contralling energy
expenses. Gos, waler, propane and pitset metering is enobled by utilizing the
Badger Meter CRICNE and TWACS techneologies. Since TWACS provides
twio-way communication le, and inte, each home and business, oppartunilies exis!
for communicotion-bosed consumer services, including energy efficiency, billing
options, home outomation and remote site monitaring.

COMPATIBILITY

The TWACS system is compatible with
maost residential and commercial meters
including single-phase mechanical
meters produced by oll major
manufacturers, several solid-state
electric metars in their notive pratocals,
nearly oll water/gos diol encoders,
and pulse generatars/inifiators.
TWACS management software
communicates with other utility
computer systems and substations and
is MultiSpeakd™ compliant for billing
systems interfacing.

CUSTOMERS

DCSV's customers inclede ATCO
Electric, Bangor Hydro-Electric, Flarida
Power & light Co., Idaho Power,
PG&E, PPL Electric Utilities, Puerto
Rico Public Power Autharity, TXU
Electric Delivery, Wisconsin Public
Service Co,, ond over 200 electric
cooperatives and municipal utilities.
PPL's project is the lorgest two-way
odvanced melering deployment in
Marth America, and FPL's TWALCS
lead Management pragram is the
world's largest two-woy PLC Lood
Contral project.

DCsI

Distribution Contral Systems, Inc. [DC3I) is located in 5t Louis, Missouri, and
manufactures and markets their Two-Way Automatic Communication System
ITWACSE| solutions ulilizing power line communications [PLC] technology for
utilities deploving automatic meter reading and advanced applications. Cver 8
million two-way devices are installed or under contract,

A POWERFUL

DL provides utilities with a true two-way communication system and
associated ransponder products for advanced metering, Interval Data
Retrieval, Dynamic Load Profiling, Time-okUse data for Critical Peak
Pricing, near-instantanecus Outage Verification, Load Control and
Management, Power Delivery Quality Monitoring, Prepayment, Remote
Hard Disconnect/Reconnect, and Tamper/Laak/Theft Detection. In
addition, the TWACS Outage Assessment System [DASys™) is
ovailable as well as Short-Hop Radio Frequency (RF) os a solution for
reading proximale gas, water and pit-sal melers.

LOAD CONTROL

TWACS load contral and interval data delivery
enables a utility to meet Demond Response
provisions of the 2005 Energy Policy Act. TWACS
multifunctional load control enables uiilities o
reduce highest-cost peak demand by creating the
optimum diversity of deferrable loads withou!
impacting energy sales, resulting in improved load
factor. The system aveoids creation of new peaks
during system automatic lood restoration - under
system conlral or upen command. The TWACS
lood restoration system measures effectiveness by
recording whether or not load is on at the time of
shed cycle. It also minimizes the impact of inrush
current that follows an extended outage by
initiating cold load pickup.

SYSTEM EFFICIENCY & INTEGRITY

The cost-effectiveness of the TWALCS system is
proven by its years of service to o wide range of
ulility customers. Il's two-way communications
capability has allowed ulilities to leverage their
systems with the intraduction of new companent
ond softwore applications without obsoleting
existing equipment. The integrity of DC5l's system
is on culgrowth of strategic research and
development, superior design and praduction
practices, and proactive technical service,

DCS| maintains a strong avenve of communication
with TWACS clients vio an interoctive “customer
care” program and an Annual User Group
Conference.

Whether the reasen o install an avtemated system
is operations efficiency, healthier cash flow,
improved customer satisfaction, or the ability to
apply multiple value-added services — deploying o
TWALS system is an investment in the "fulure
proof™ tool for the industry,

To learn more gbout TWACS®, call BO0-297-2728. Or visit us on the web at www,twacs.com,
LINE
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brooksutility.com

Metering Equipment Showcase Section

Brooks UPG focuses on experience, product

selection to ensure smooth AMR deployment

hether the AMR project is system-wide or only in targeted

coverage areas — like for rural or hard-to-access customers — a team

approach is important. Brooks Utility Products Group has worked
closely with numerous AMR teams during the past decade to assist with the
successful deployment of millions of automated points.

“Our experience in AMR deployment is the strongest advantage we offer
customers,” said Jeff Hanft, group vice president of Brooks UPG. “Our people
have the experience to provide sound advice for the products utilities may need,
when products should be shipped to ensure schedules are met, and other logistics
questions and problems that may come up.”

While Brooks UPG?s district sales people are the first lines of customer contact,
Hanft said it is typical for Brooks UPG’s engineering, marketing, purchasing and
other departments to get involved with customers’ AMR projects.

One-stop product shop

While Brooks UPG doesnt supply AMR meters, it does supply nearly
everything else — product-wise — utilities need for successful AMR deployment.
It does this by pooling the resources of the three operations within the Utility
Products Group: Brooks Ekstrom, Brooks Meter Devices and Brooks Security
Products.

“From on-site and in-house testing equipment to a complete offering of meter
adapters to safety and security equipment, Brooks UPG makes it simple and easy
for utilities to get the equipment they need to successfully install AMR meters,”
Hanft added.

Meter Security

“Non-AMR meters are visually examined by a reader on a monthly basis.
However, in AMR systems, without the meter reader's monthly vigilance, stronger,
longer term meter seals and higher-security devices play a greater role,”
Hanft explained. “While AMR meters are designed to notify utilities if there is
tampering, it’s still not unusual for false positives to occur, and utilities can not be
100 percent assured that a tamper hasn't occurred.”

In addition to keeping the meter secure, Hanft said that color-coded seals often
are used during AMR deployment to correspond with the different project phases.
Because so many people can be involved — contractors, T&D personnel, meter
technicians, etc. — many utilities use color-coded meter seals to determine who pre-
viously worked at the meter.

In addition to the need for better meter security due to “fewer eyes in the field,”

better meter security assists with Sarbanes-Oxley Act compliance.

« Seals: A range of customizable seals, for ring and ringless style meters; all show
tamper evidence and are extremely tamper-resistant. One popular AMR
product is the High Security Padlock Seal. Made of high-impact acrylic and
with a 1/8” (3mm) diameter steel plated hasp, the High Security Padlock Seal
requires a cutting tool to remove it and is a durable option.

« Ring-style locking devices: Five options are available, depending on desired
level of security, and how utilities want meter access. The new stainless steel
click ring with a built-in barrel lock does not require a key for deployment thus
adding to the internal security of the device when deployed by contractors

« Ringless-style locking devices: Six options are available to fit nearly every
ringless meter.

« Barrel locks: Four options are available for F, G, I and S Series.

Meter Adapters

Meter technology is improving, with not only AMR capabilities, but with smart
metering and the use of meters for non-traditional applications. Therefore, to get
the most out of existing installed equipment, utilities should seek a supplier with
options for meter socket adapters and interbases.

For AMR deployment, Brooks UPG products include:

« Single and Polyphase A-base Adapters and B-base Adapters: Various styles
allow simple, cost-effective means for replacing obsolete meter form types with
socket-type meters.

* EK Series™ Extender Adapter: The EK Series™ meter-socket extender
adapter accommodates various interface devices such as for service disconnect,
PC boards, surge suppression equipment, communication interfaces and
recording devices.

« Lo-Profile™ Extender Adapters: The Lo-Profile™ extender adapter is 1.2
inches deep — the industry’s lowest profile adapter. Its low operating tempera-
ture makes it one of the coolest operating production-line extender adapters.
A one-piece shell maximizes interior space, and eliminates the need for gaskets.

« K-Base Conversion products: A range of adapters, kits and products to convert
K-Type installations to socket-style enclosures, and accommodate AMR and
other technologies. The K-Base products include Low Profile-K4 and K7
Conversion Adapters, K4 and K7 to Current Transformer Conversion Kits, K4
and K7 Safety Shields, K7 Safety Jumpers (patent pending), and K-Base Socket
Cover Gaskets

Safety Equipment

While AMR meter deployment should be done as quickly as possible at each
residence to minimize customers’ inconvenience, employee and contractor safety
should never be sacrificed. “Testing for proper loading, short circuits and backfeed
can minimize the risk for injury, and ensure deployment can continue as
scheduled,” Hanft said.

« 5-120 Single Phase Meter Socket Tester: Safe and simple to use, it checks meter
sockets for short circuits, grounds, backfeed and wiring errors.

« Load Indicating Socket Tester: In addition to safely checking for phase-to-
phase and phase-to-ground faults, it determines the connected load inside the
home prior to setting the meter.

« \oltage Indicating Socket Tester: Designed to perform various safety checks
prior to setting meters, it detects phase-to-phase and phase-to-ground faults,
detects potentially dangerous backfeed conditions, and indicates phase-to-
phase and phase-to-ground voltage.

« Voltage/Load Indicating Socket Tester: Versatile, the VV/LIST protects both the
installer and the end customer’s equipment. Used prior to setting the meter, it
safely checks for wiring errors that could lead to dangerous phase-to-phase
faults or backfeed conditions. The V/LIST also checks for connected load, and
indicates phase-to-phase and phase-to-ground voltages.

Brooks UPG also offers a series of warm-up boards that ensure smooth, in-house
meter testing to make field-installation quicker.

For additional information about Brooks Utility Products Group,
visit www.brooksutility.com.
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It’s the amazing new Brooks Meter  just snaps a pre-wired panel built new answers that Brooks Ltility
Devices' Snap2 pre-wired meter to your specification into the empty Products Group brings to the
socket. And, it'’s LIL-listed, meter socket previously installed. industry:,

It's a money saving device because  This patent pending snap together So if you're looking for a better way
you avoid the cost of stocking the design reduces a field installation 1o install transformer-rated meter
empty meter socket and cover. You from what used to take hours 1o services, you need to know about the
also avoid costly field mistakes and just a matter of minutes, new way to do it
coordination problems. And the Snap2 pre-wired meter And Snap2 it!

It's a flexible device. Your installer sacket is just one of the innovative

m UTILITY PRODUCTS GROUP

BROOKS SECURITY PRODUCTS
BROOKS EKSTROM
BROOKS METER DEVICES

1.888.687.3008 www.brooksutility.com




Integrating Data from Many Sources Provides
New Opportunities in Energy Theft Detection

By: Michael Madrazo founder and President of Detectent.

nergy theft detection has been discussed at all utilities, deployed
at many and is a passion to a few. Theft detection in general terms
implies that proactive measures have been taken to identify theft
of electricity, gas or water. In almost all cases, the measures taken have
been the implementation of a “tip” program that rewards meter readers for
notifying the revenue protection department when suspicious conditions are
noticed in the field. Once implemented, these programs become reactive
rather than proactive, with the revenue protection investigators waiting for
With the advent of Automatic Meter Reading (AMR),

meter readers are becoming obsolete as are tip based programs.

tips to investigate.

Recently, a new approach to the discovery of energy theft has emerged
in response to these changes. The approach combines data from many
sources, including AMR tamper flags, and uses that data to not only
identify cases of theft at a specific customer site, but to do so with a scheme
that prioritizes investigation efforts by targeting higher probability and high-

er value cases.

Focus on high value cases

Using a proactive approach to energy theft detection removes the hand-
cuffs that have been placed on utilities that relied on tip programs to gen-
erate revenue protection leads. Even though many studies have shown that
80% of the dollars lost to theft by utilities is in the commercial sector, 80%
of the investigation effort has been put into the residential sector.
Residential leads typically result in cases worth hundreds of dollars; focused
commercial leads tend to be in the thousands, and sometimes hundreds of
thousands of dollars.

Figure 1a: Cooler on Meter A

COOLER

AMR tamper flags do not provide enough information

Automatic Meter Reading systems have worked well for identifying usage
on inactive meters but their usefulness in the war on energy theft nearly
stops there. There are just too many legitimate causes that generate false
tamper flags and in addition, there is no means to prioritize the flags once
generated. As a result, most utilities ignore the tamper reports generated by
their systems. Additionally, the higher dollar commercial cases have more
elaborate transformer rated equipment and as a result tampering often
occurs away from the meter.

This does not mean that AMR tamper flags are useless though. Through
integration with other data, the valuable information provided by an AMR
system can be used effectively. Tamper flags have been ignored because
there has been no automated way to evaluate whether they are valid or not.
If a tamper flag is truly indicating that meter tampering has occurred, then
the tampering will show up in other information about the customer in a way
that validates the flag. In order to effectively validate AMR tamper flags it
is first necessary to have methods that will identify the abnormal patterns
caused by each.

It all starts with knowing the customer

In the residential sector a meter and a customer are usually one in the
same, but many commercial accounts are made up of multiple meters which
are often billed to different accounts. These separate meters and separate
accounts must be merged to truly represent the energy usage of a customer
and to compare their patterns against their peers.

Figure 1 shows a simplified example of how even a proactive approach
can get fooled by analyzing the individual meters at a customer’s site. The
business in Figure 1 is a single premise but with meters A & B that were
installed at different times and as different accounts.

Figure 1B: Cooler on Meter B
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Each meter has one outlet attached to it and there is a large cooler at the
business. An event is caused if the cooler was plugged into meter A’s out-
let (Figure 1a) and then the plug is moved to meter B (Figure 1b). The three
month electric usage for meter A would drop abruptly, and show up as a
potential theft case using meter based analysis. The three month electric
usage for meter B would have the opposite profile. This event would not
have been flagged if the customer was analyzed after first combining the
consumption of all the related meters. Figure 2 depicts a common situation
where a business in a strip mall expands into the space next door, thus occu-
pying two premises. The same false event would be introduced in this case
without account merging, but the solution is more difficult since the two

accounts are at different addresses.

Figure 2: Business made up of two premises

COOLER

Fortunately, sophisticated matching algorithms are now
available that can mine the information in all accounts in a
Customer Information System (CIS) to pair the accounts that
really represent a single customer or business. The combined
accounts can then be compared as a business to peers using
different methods to determine how its patterns compare to
the group.

This leads to another major issue faced when performing
peer group analysis, incorrect business type information.
Business codes (SIC, NAISC, etc) are obtained by a customer
service representative at the time a commercial account is
established. For many reasons incorrect codes are entered
initially and are rarely kept current over time. Experience has
shown that only 10-25% of the business codes are correct for
most utilities. The solution to the business code problem
uses the same sophisticated matching algorithms used to pair
meter based accounts into customer groups. It has been
found that Yellow Page and other business databases contain
much more accurate business classification information as
well as a wealth of other data about each business. We can
truly know the customers we are analyzing when these
databases are purchased and their listings are matched to the
utility accounts.

RESISTANT RAINWEAR

from Rompro offer the profection that warkers
In high-risk job applications need, na mattur
what the job hazord. These suis, job-fit for
opplicntions mnging from electricol wility

to patra themical, are rugged and waterfight.
They ore designed fo ensure that workers are
tamfortoble in extreme work envirsmants.

Hastings now offers two NEW Load
Pick-Up tools 1o assist crews with
emergency field repairs where switches
and line fuses are not available

Loaded & Ready

Rated for 27 KV [29.2 MAX. use|, with
a maximum current rating of 300 AMPS

Safety latch prevents inadvertent firing

Mylon firing lanyard allows physical
clearance when operating tool

Call your Hastings distributor today
to order our NEVW Load Pick-up tools

A WORLDWIDE SUPPLIER OF
Hot Line Tools & Equipment

For mare information call 269 945 9541 or visit
www. hfgpoverheadsafety.com
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Figure 3: Detection Scoring Technique

The process of detecting theft can begin once meters are merged to
represent the entire business, or “customer”, and data from all available
sources is compiled for that customer. Useful data for analysis includes:

 Electric/gas/water consumption

« Electric/gas demand

» Weather data

 Correct business codes & sub codes

= Real estate records

* Employee information

» Financial information, including credit rating

Using all the data about the customer

Let’s introduce the concept of a “Customer Model”. A Customer Model
as the name implies looks at a feature or pattern of use by a customer. There
are many reasons why energy is un-metered, therefore there must be many
ways to detect these conditions. These detection methods are referred to as
Customer Models because they compare the energy use of a business with
the model profiles of their peers. Examples of Customer Models that have
been deployed are:

It is not efficient for revenue protection departments to simply generate

lists of potential theft cases; they need a way to prioritize their work. For
example, just searching out accounts with a specific drop in consumption
will result of thousands of cases. In most of these cases, the drop will have
occurred for legitimate reasons. Prioritization has to be done so that the
investigation staff can focus on the highest probability cases. A total score
can be derived, as shown in Figure 3, by calculating component scores with
each Customer Model, applying a business weighting to each component
score then applying an optional customer level weighting to complete each
component score.

These final component scores can then be combined to produce a single
total score that represents the likelihood that energy theft is occurring.

Using many data sources and a combination of models that look for
independent features in a customer’s consumption profile has transformed
theft detection into a viable and cost effective solution for utilities.
All previous attempts to analytically identify energy theft resulted in success
rates of 3-5%. These new techniques have delivered an average success
rate of over 20% for those who have deployed them.

Benefits of looking beyond AMR

The Customer Model approach to theft detection has been proven to be
a new and effective method of identifying energy theft. The addition of
AMR tamper flags provides an additional and independent indication
that an event has occurred at a meter. The two most common
AMR tamper flags are Meter Removal/Loss of Power and Meter Tilt.
If the event the AMR flag signals is theft related, then one or more
of the Customer Models validates it.

The best way to emphasize how Customer Models work together with
AMR flags is through analysis of some examples. The first example is a
meter that is removed to wrap copper wire around the meter prongs, thus
creating a path for the current around the meter. When reinserted in the
socket, the meter will only register one half of what is actually being used.
This type of event would most likely cause both a Meter Removal and a Tilt
flag in the AMR system for a single month. These tamper flags are denoted
by the red triangle in Figure 4.

- Slope Deviation Figure 4: One Time Tampering Event

» Load Ratio Deviation
» Energy Ratio Deviation

» Heating Gas Deviation

* Meter Capacity Deviation

» Building Capacity Deviation
» Excessive Seasonal Variation
» Bent Disk Profile

» Credit Risk Profile

* Blown Fuse Profile

e Erratic Profile
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The account associated with the tampers flags will be marked as suspect
in the detection system rather than dispatching investigators to a site.
The energy usage from all meters that make up the account will then be
monitored to validate that a consistent drop in consumption follows the
tampering event. All other available information (i.e. corresponding drop in
gas or water, change of name on account, etc) will be used as well to
differentiate between a theft event and a change in business operation.
If the ongoing usage on the account supports the theory of a theft then the
utility would dispatch resources to investigate. In the interim, all false cases
would have proven themselves to be legitimate thus excluding themselves
from further scrutiny.

Figure 5: Repeated Tampering Events

The previous example assumed that a new event
occurred after the accounts were being monitored. In a
perfect world this approach would catch most cases.
However, energy theft has probably been occurring since
Thomas Edison’s days. The good news is that techniques
have been developed to identify situations with no recent
“event” as well. The second example is when a customer
has removed their meter and inserted shunts into the
socket for 15 days each month, and this has been occurring
for years. As with the first example, one half of the
consumption is actually metered each month. Tamper flags
would appear every month as shown in Figure 5 but there
would not be a corresponding drop in consumption to

support the tampering event.

In this situation the detection system would mark
the account as a potential intermittent situation and
immediately use all available information to verify or ignore
the repeated tamper flags. Customer information such as
electric demand, gas and water consumption, meter
capacity, monthly consistency and neighboring account
tamper flags are all used by several Customer Models to
In this

scenario, a total score would have been computed from the

determine if these AMR tamper flags are valid.

combination of several component scores without the

tamper flags. Integration with the Customer Model theft

A new opportunity for utilities

Whether delivering electricity, gas or water and whether using meter
readers or AMR to collect consumption readings, there is a new opportunity
to accurately and efficiently identify theft of these valuable commodities.
New techniques and the availability of electronic information have enabled
the creation and application of an energy theft detection solution that not
only identifies cases but uses all available information about the customer
to establish a total score. The score in turn enables a utility to focus their
valuable revenue protection resources on the highest probability cases.

Moreover, the implementation of a Customer Model based detection
system allows AMR tamper flags that were once discarded to become a
valuable part of the overall revenue protection scheme. [l

About the Author

Michael Madrazo is the founder and President of Detectent,

the pioneer in developing analytical revenue protection solutions.
Detectent has helped utilities across the country increase the
efficiency of their revenue protection efforts by implementing
proactive theft detection tools and services.

For more information about Detectent,

visit www.detectent.com or call 760-233-4030.
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which results in cost savings
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High visibility flusrescent tab for
capturing the eye of the fuse barrel

Liniversal fitting for compatibility and
use with all tel-o-poles and hot sticks
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falling off tel-o-poles or universal sticks

detection system allows the AMR tamper flags to become a
key component of the prioritization scheme and help move
this case to the top of the list.
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By: John McDonald, KEMA

Roadmap to the Future:
Integrating Substation Information
and Enterprise Level Applications

By: Ali Ipakchi, KEMA

he past decade has seen a rapid

advancement of technology supporting

transmission and distribution utility
engineering and operations. As such, the utility
industry has increasingly turned to information
and automation technology as a means to
increase the efficiency of operations and to
improve customer service.

Traditionally, technology and automation
projects are scoped, designed and deployed to
support a given organizational unit. Often
business function owners, faced with a specific
business need, lead the procurement of
a new application without enterprise level
considerations for information integration and
management, systems maintenance, and
long-term support. The utility industry also faces
the complexity of the real-time grid operations,
system reliability, specialized mission critical
applications and ever-changing regulatory
environment and requirements. This is combined

with more traditional IT paradigms of customer

= Cyber Security

= Qperations Efficiency
=0&M Costs
=Sarbanes Oxley

information, customer services, billing and back-
office functions, asset management as well as
administrative functions.

However, the industry has recognized that
improved grid reliability, enhanced customer
services, and improved operational efficiency will
require information integration across the
enterprise and enhanced levels of automation.
User communities expect timely and often
ubiquitous access to certain information, while
management maintains pressure on costs, and
higher levels of service quality and reliability. The
emerging Utility of Future concepts for Smart
Grid demand timely availability of additional
information and integration of data and functions
across  traditional  utility  organizational
boundaries. The improved access to information
must be balanced with the appropriate levels
of cyber security across the enterprise. And
information management and control policies
need to be in place to support access, reporting

and audit requirements.

=Service Quality

= Tenets, Policies and Procedures
= Enterprise Level IT Architecture
= Information Mapping and Business Integration
= Service Level Agreements

= Strategic Roadmap

These challenges require utilities to establish
tenets, policies and procedures for governing
information assets and systems. To be effective,
however, these tenets need to be driven by both
requirements of IT systems management, as well
as the realities of utility and grid operations and
their
requirements.

specific  business and technical

The technology

Traditionally, substation data were acquired
through Remote Terminal Units (RTUs) and
processed by Supervisory Control and Data
Acquisition (SCADA) applications in support of
power system operations. The introduction of
multi-function digital relays and other Intelligent
Electronic Devices (IEDs) at substations has
made additional data available that can help
minimize system restoration time, reduce
equipment maintenance costs, and improve

equipment availability and system reliability.

= Evolving Business Needs
= Data Access & Sharing

= System Integration

= [ndustry Standards

= New Technology
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Power Procursement & Markat Ops:

_ Enterprise

Integration

Cusiomer Senvices

—_— Communications Infrastructure L ——

Modern substation protection and control

systems use local-area networking technology
to interconnect computer-based intelligent
electronic devices that are able to communicate
high-rate streams of electrical or other
measurements (operational data) as well as
records of how the devices and the power

apparatus reacted to faults, system disturbances,

Some utilities that integrated or automated
substations hoping to get information for better
management have found themselves wrestling
with masses of data that overwhelm and handicap
the organization. Realizing the strategic benefits
of substation data is hindered by utility IT
systems that frequently are not designed to allow
access to this data by engineering and O&M

substation systems integration (ELSSI) initiatives
can help electric utilities get their arms around
the huge bodies of data now stranded in
substations. Converting masses of operational
data
intelligence, organizing this intelligence, and

and non-operational into  business
interfacing it with enterprise-level applications

can yield operating and financial benefits.

The key is to enable timely access to
data by
enterprise-wide users in planning, engineering,

substation and  equipment
operations and maintenance that need this
Utilities
communications and processing systems that

information. need to develop
yield hard, timely, and succinct information for
system operating security, economic operation,
asset management, maintenance management,
system planning, capital planning, and resource
allocation. ELSSI adopters should understand key
business metrics that support closed-loop
business improvement processes. This makes it
far easier to justify existing or new investments in
substation automation and communications

systems, and to reach the true payback promised

and normal cycles of operation (non-operational  applications. Comprehensive enterprise level by these substation systems.
data). This data is required to analyze the
transient and long-term performance of the power
system and its control systems. As compared to
older non-intelligent systems that did not alert the
utility of business opportunities or impending
problems and disasters, the new systems provide

vast quantities of valuable data.

Telemetry data, equipment conditions, digital
fault recorder (DFR) and sequence of events
(SOE) data can now be made available to users
and applications in a consistent, and reliable
fashion, using data marts and enterprise level

New! 25 KV
Line Guard

The Polyethylena Line Guard, rated at 15.3 KV Phase to Ground and 26.4 KV
Phase to Phase is incredibly light weight - less than 1/2 the weight of similar
rubber hoses and is the most cost effective in the industry

integration schemes. This can facilitate the
adaptation of performance enhancing strategies
such as condition-based inspection and condition
based maintenance (CBI/CBM) to

equipment and system availability while reducing

improve

O&M costs. Continuous monitoring of dissolved
gas levels, oil temperature, vibration levels, and

For more information cafl 269.945.9541 or visit
wwww hfgpoverheadsafety.com
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Users also need to develop an approach that
captures, organizes, and applies the data to
assess improvements to system security and
reliability, predict or schedule repair,
replacement, or upgrading and the spending
required, and to determine the most economical
way to operate the system and the business.
The challenge is to bridge the gap between the
available substation data and the business goals.
Utilities can bridge the gap by taking a number of

interconnected steps including:

e Road-mapping solutions based on
long-term utility business objectives;

e Planning communications system, data
hosting, gathering, protection, and cyber
security design;

e Organizing and interfacing data to
applications that extract information;

e Selecting and developing applications
that clearly and succinctly present all the
enterprise users with the levels and types
of information they need to perform their
jobs; and

Designing enterprise processes that close
the loop between the management infor-
mation delivered by ELSSI and the busi-
ness improvements that result, constantly
detecting and correcting problems, and
constantly improving the whole cycle of

information processing and use.

Roadmap for the future
Enterprise level systems integration

is a
complex  process involving  technology,
applications, data, business process and people.
Focusing on the road-mapping solutions step
provides a high-level overview of general issues
and approach for establishing a strategic plan for
IT technology and systems integration across a

utility enterprise.

A holistic view

Utility enterprise-wide systems integration
and technology road mapping requires a holistic
approach bringing together operational needs,
business applications, data and process across
the utility business units. This requires a broad
range of subject matter expertise covering
operating practices, technology requirements,
and business opportunities across the
organization. The technology roadmap should
support business requirements and priorities, and
provide a return on investment that can be
supported both internally by the affected
business units and externally through rate cases
and regulatory process. This requires a multi-
disciplinary approach to enable deep dives into
specific technical and operational areas, when

necessary, to ensure an effective strategy and

deployment roadmap.

Utility IT professionals are increasingly faced
with
traditional organizational boundaries. However,

information integration needs across
many of the individual business improvement
opportunities are difficult for utilities to justify on
their individual merits, or to accomplish in the
absence of readily available hard data. A holistic
approach to providing integrated data enables the
utilities to realize economic benefits in a similar
holistic fashion that they could not approach
taken piecemeal. However, this requires planning
projects that cross the traditional organizational
boundaries. Different business units may have to
agree on the scope, budget and control of the
technology. Utility IT professionals have become
accustomed with enterprise applications, but
in large part for applications outside of the
operational environment. Enterprise level
integration for support of operational systems will

require a more careful planning and execution.

Beyond economic and operational benefits of
systems integration, the need for better data
management and controls is also becoming a
driver for enterprise level strategies. Increasingly,
information is viewed as an enterprise asset,
which needs to be properly managed, controlled
and made available to different enterprise users
and applications. For example, Geographic
Information Systems (GIS) data is needed by the

Outage Management System (OMS) for outage

management and restoration, used by Mobile...
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...Workforce Management (MWM), needed by
Customer Information System (CIS) for customer
mapping, is used by systems planning and
engineering in support of asset management and
is used by SCADA for
world-maps, etc. Real-time equipment condition

network analysis,

monitoring data is now being passed through
SCADA to engineering and field crews for
condition based inspection and maintenance
activities, and used for asset management.
Planning of information systems and enterprise
applications require a holistic approach to
address these diverse needs.

Typical components of utility enterprise
information system assets include:

* T&D Planning and engineering - systems
planning, maintenance management, asset
management

 Distribution management — MWM, Work
Management System (WMS), OMS, GIS

* T&D operations — SCADA, Energy
Management System (EMS), Distribution
Management System (DMS), dispatch,
Demand Side Management (DSM)

* Energy supply and market operations -
forecasting, bidding and scheduling,
trading and contracts, settlements

* Customer service — Mobile Data
Management System (MDMS), Customer
Information System (CIS), call center,
billing

* Administrative systems — purchasing,
Accounts Receivable (AR)/Accounts Paya-
ble (AP)/General Ledger (GL), inventory,
projects, Human Resources (HR)/payroll

 IT systems — desktops, servers, e-mail,
portals, networks

* Communications infrastructure — plant
controls, substation automation, feeder
automation, advanced metering
infrastructure

Enterprise wide integration brings these
assets together, facilitating information access
and sharing, utilization of common infrastructure
and enabling applications and processes to
achieve higher degrees of operational efficiency
and reliability. This vision requires a strategic
view to address an environment that may include
many legacy applications, with no or limited
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integration capabilities, diverse data bases, data
duplications and data quality issues, various stan-
dards and regulatory requirements, and diverse
and evolving business needs.

Analysis approach

Planning, specification, design, deployment
and maintenance of enterprise IT systems require
significant levels of analysis and documentation
that must follow a methodical approach. There
are several technical approaches available,
Unified Process (RUP)
analysis and

including Rational
for technical requirements
KEMA’s

project task

documentation, and  well as
iAdvantageTM framework for
activities, that can be tailored to specific
utility requirements and operating culture.
As appropriate, the supported industry standards,
recommended reference

technology stack,

models and business practices, and tenets
that will govern the information management,
technology deployment and systems integration
activities need to be identified.

In general, there are three broad areas of

analysis and assessment to be considered:

Current state and requirements analysis -
Current and the future state assessment activities
should be based on the analysis of the various
technology,

data and process layers that

encompass the solutions for an individual
business application or the enterprise business
needs. These layers include the infrastructure;
the various vendor supplied or in-house developed
business applications; the data, data access and
its required security and controls; and the

business processes and user functions.

Often, enterprise applications integration
strategies and projects are based on the selection
information

and deployment of integration

technologies, without much attention to
the specific requirements and constraints of
individual business applications and processes
business functions.

supporting those

Technologies suitable for integration of
transaction based applications, e.g., those typical
in  Customer  Services, purchasing or
administrative functions, may not be suitable for
real-time and data intensive applications typical
in T&D operations. The utility enterprise
integration strategy needs to consider application

area requirements and constraints.

w
(3]
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Cost benefits assessment - Technology projects typically require cost and
benefit justifications. Enterprise level projects impose an additional degree
of complexity due to their broad reach and impact on multiple business
activities. The analysis requires an understanding of business and
operational benefits of the technology to often highly technical T&D and
other operational facets of the business. The analysis may require
assessment of strategies, options and alternatives. Deep subject matter
expertise is often needed not only to perform the analysis but also to have
the support and buy-in from the functional and business owners.

Qualitative and quantitative analysis should be performed based on
business objectives, nature of the project and data availability. Where utility
specific data is not readily available, utility industry best practices is used
as a reference in assessing the benefit and cost magnitudes. The
technology benefits, at a macro level, may be grouped into the following key
categories: Increase Workforce Productivity; Improved Customer Services;
Improve Electric Service Reliability, e.g., reduced outage frequency and
duration; Increase System Operations Efficiency; Reduce/Defer/Eliminate
Capital Investment. Automation and technology projects can thus be linked
directly to business benefits and metrics, as an integral part of the enterprise
strategy.

Cost benefit models become an effective tool for evaluation of alternative
strategies and their sensitivity to schedule, capital and O&M cost variations.
Advanced analysis techniques, e.g., Real Options analysis, may be deployed
for support of multi-year phased projects.

Technical approach - The enterprise technology and integration strategy
also requires establishing reference models for recommended technology
stack and integration framework. Most utilities already have adopted a
recommended position for enterprise technology stack. However, these are
not fully applied as guidelines to systems and applications supporting
engineering and operations. Integration reference model complements the
technology stack and established recommendations for services, standards,
design components, and patterns that are used in design, implementation
and enhancements of integration infrastructure. Applicable industry
standards and practices, e.g., Common Information Model (CIM), various
Service Oriented Architecture (SOA) requirements, NERC cyber security for
critical infrastructure (CIP), and other applicable standards may be
considered. Systems integration requires numerous interactions internally
and externally, and these interactions are typically implemented via SOA or,
in other words, by consuming or providing services. [l
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By: Tom Knutsen, Energy Consultant, Lower Colorado River Authority

olid-state interval data recorders are the
repositories of stories — the stories of
We found
errors at two metering points in the last year using

the events behind them.

interval data to discover mistakes and pinpoint
the time they occurred. The first of these events
was a mystery, a true “What, when, and how did
it happen?” The second was straightforward

—finding a loose component in a meter during a
routine annual test. While the errors were
embarrassing and costly, correcting them has
been invaluable. So, this is also an account of
managing mistakes to prevent their recurrence.
A generation and transmission utility that
sells power wholesale to municipal and rural
electric cooperative distribution utilities, the

GARD 8000
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Lower Colorado River Authority (LCRA) also
supports its customers with a key account
program. At the wholesale level, LCRA delivers
power to substations where it transfers ownership
Unless the
LCRA’s
Transmission Services Corporation (TSC) charges

on the low side of the transformer.

customer owns the transformer,
for peak demand during an 11-month period.
On behalf of the Electric Reliability Council of
Texas (ERCOT) grid, it also assesses a fee on all
transformers’ average demand at the time of the
ERCOT system’s peak in the four summer
LCRA’s

Generation Services group manages a key account

months, June through September.
program for participating customers, contracting
with Texas Meter & Device of Waco, Texas, to
manage participating customers’ poly-phase
meters. TMD installs, tests, and verifies meter

accuracy annually. Hunt Power, Arlington,

provides meter data services.

Let’s begin with the mysterious load drop in a
municipal utility. The first person to notice
something awry was a transmission billing analyst
who was developing annual estimates of peak
electric  customers’

loads for wholesale

transformation and  transmission  billing

determinants. He graphed each wholesale
customer’s total demand by month and saw that
the peak demand for one municipality had
dropped approximately 20 percent in a year. He
started asking questions — “Did anyone know of a
business or major building that had left?”
Customer service representatives verified that the
community had experienced no major changes.
An analyst in the generation group studying
the data developed a simple but effective test
using interval data. He compared 15-minute
intervals for two years and graphed their
relationship in terms of a ratio around a
horizontal line of their mean. Looking at the
intervals’ ratio, he saw that the load began to
decline in the fall of 2004. The drop was neither
immediate nor steady. More analysis identified
that 2004
September 2005, the city’s metered demand had

from mid-November through
decreased from about 2.4 megawatts (MW) to 1.8
MW. At first field staff thought the city’s upgrade
of its distribution system from its 4,160-volt serv-
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Original setup cables and CT

ice to a 12,500 may have caused

the change. The municipal’s

electric superintendent dispelled

that theory, noting that the line had
not been built. When an LCRA
meter technician re-tested the
meter in October 2005, he found
that the shield wires surrounding

the conductors from the regulator
to city breaker were grounded at
both ends, causing current to
circulate through the meter’s
current transformers.

The problem stemmed from temporary service LCRA built for the
city’s distribution improvements. While crews installed new transformers and
controls for the 12.5 kilovolt (kV) service, another group set temporary
service adjacent to the permanent substation. Temporary equipment
included a step-down transformer, breakers, conductor cable insulated and
shielded for use on the ground, metering current transformers (CTs), and the
meter with its instruments.

Proper installation of shielded cable calls for grounding only one end.
In this case, the crew connected the grounds at both the regulator and
breaker, causing current to circulate in both directions. The CTs see current
flowing in one direction, record it, and then when current flows back, they
subtract the reverse current, leaving a remainder that is less than delivered
power. When the temporary equipment was set, the meter tech had followed
standard practice and probed the conductors above and below their CTs but
between the grounds. The readings matched, so the installation would
appear to be proper.

With a shielded cable, the correct method of measurement is to
probe the conductor where it is not shielded, at both the bus and relay ends.
That measurement compared with a reading at the meter shows the
amperage as delivered and measured. A difference between amps at the bus
and at the meter would indicate a problem in the connections or grounding;
for example, the meter check on the improperly grounded conductor showed
171 amps at the connections but only 147 at the CT. The grounds between
the regulator and CT accounted for the difference.

Merely finding and correcting the mistake addresses only the immediate
problem. To turn errors into opportunities for education, LCRA TSC’s field
managers have established a formal process for documenting mistakes,
reviewing their causes, recommending improvements, and not laying blame
except in instances involving safety violations or negligence. As the manger
for maintenance services, Peter Larkam, said, “You don’t want to absolve
people from the responsibility of doing something right.” LCRA wants to
encourage its workers to report mistakes and cite corrections. To assist with
this effort, LCRA TSC has engaged a consulting firm that specializes in
industries where human error may lead to catastrophic results: nuclear
power, hospitals, and airlines, to advise on this process. Completed studies
form a library for supervisors and managers to review in order to avoid
repeating mistakes. Additionally, reports are analyzed for trends that may not
be apparent when examining only isolated events.

Larkam chartered a temporary team to report on the error at the
municipal substation. Its key recommendations were to change the meter
tests for temporary service to measure current at the regulator and breaker
to ensure readings match and to develop written procedures for installing
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Unplugged

temporary substations. Those steps
are at the construction and
installation end. It also charged the
recipients of meter data, analysts in
generation services, to look at
interval data for all sites after meter
tests or new meters are installed,
using the ratio comparison

developed while looking for the lost

kilowatts.

At the consumer level, the cause
of the meter error occurred inside the meter. The sensor for the A Phase
current transformer pulled away from its internal terminal during the meter’s
annual test in January 2005. No one knows how the Molex connector came
unplugged. In the 2005 test, the technician checked the potential and
current transformers for condition and accuracy with a phase-angle test
device called a “Bird Dog.” Next he removed the meter from its “A-Base”
mounting, meaning it is hard-wired in place. Meters in sockets have to be
pulled from their mountings; a sudden and hard tug could have loosened the
connector. In this case, the tech unscrews leads, lifts the meter, and wires
into bench-testing equipment in the van. All test results for 2005 came back
good. The meter tech re-connected the meter into its bracket, restored
power, and waited for Hunt Power to read the meter to get the first
15-minute interval. With the communication link working and the data file
verified, the TMD tech completed the on-site test.

During the next year’s bench test, the meter was running
30 percent slow. The technician opened the cover and found
the sensor hanging inside. He replaced it, and the ensuing test
indicated the meter was working properly. The loose sensor
caused the meter not to record current from the A-phase con-
ductor, approximately a third of the customer’s load for a year.

Even though interval data did not play in the discovery
of this error’s root problem, the test technique of ratio
comparison verified date and time, as did the data on the
meter channels recording amps and volts by phase. When our
MV-90 operator learned about the loose sensor, he asked the
analyst who developed the ratio comparison to look at the
customer’s data for 2004 and 2005. A few minutes later, the .
analyst returned and asked, “What happened on Jan. 21 last
year at about 1:30 in the afternoon?” The graph’s curve .
comparing the two years’ intervals pegged the time the sensor
failed. A second analyst looked at channels recording amps
and volts and saw the A-phase registering zeroes from the time
the meter went back into service. Any doubt about cause or
time disappeared.

Next, we followed the example of Transmission Services.
We reported on cause and recommendations, and again,
improvements start at the site. First and most important, TMD
has added a step for new installations and tests. After all other
tests, the tech changes the face display by putting a magnet
above a reed switch on the meter’s circumference. The switch
opens and changes the visual display from engineering units

A Mani
s

Plugged

to volts by phase, verifying that all
phases are operating properly. After
meter tests, an analyst compares
the meter’s data to periods before
the test — day, week, and week a
year earlier. In addition, the
checker looks at volts and amps if
the meter is programmed to record
them. Last, and farthest from the
site, the programmers of our billing
system have created a high-low
report that we run at billing time.

Tom Knutsen is an energy services consultant for the Lower Colorado River
Authority (LCRA) in Austin, Texas. He and three other co-workers share
responsibility for the meter and communications infrastructure, data
collection, and billing data delivery for key end-use consumers served by
LCRA’s wholesale customers. His writings on interval data management
have been published in Transmission and Distribution World and Electric
Energy T&D. Before LCRA, he worked five years as a reporter for daily
newspapers in Texas. He holds an A.B. in history from Yale University and
a master’s in communication from The University of Texas at Austin.

E-mail: tknutsen@Icra.org
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Coping with Smart Metering Uncertainties
If You Build It, What Will Come?

By: Guerry Waters, Chief Technology Officer & Senior Vice President, Marketing and Strategy, SPL WorldGroup

Is mass-market advanced metering a technology whose
time has finally come?

t's hard to ignore the many advantages reported by leading-edge

utilities: better power forecasting, fewer unnecessary truck-rolls,

satisfied consumers. Regulators are intrigued by the possibility that
residential demand-response programs might reduce the need for new
infrastructure. Some North American utility companies are already
considering or even launching advanced metering programs for all customer
classes.

Many utilities, though, are hesitant to commit to new advanced metering
systems. Will they be able to recover the high costs involved? Will they find
themselves on the bleeding rather than leading edge of technology? How will
customers respond to a major and permanent change in the way they pay for
energy? Will regulators provide long amortization periods of the additional
smart metering infrastructure cost in order to lessen the impact to
customers?

No one can give a truly authoritative answer to these questions. But that
doesn’t mean you must stand on the sidelines while others move forward
with potentially cost-saving advanced metering technology. Here are some
ideas that may help mitigate the risks you’ll encounter in the new world of
smart metering:

Risk: Advanced metering is clearly desirable, but the cost is
too high.

Remedy: You may be able to change the cost/benefit equation
by broadening your outlook or even adding costs.

It may be counter-intuitive, but there are times when you can move an
advanced metering system from red to black by adding costs.

A good example is an advanced metering proposal built around the
need for demand-response and therefore predicated on one-way meter
communications. Consider the added benefits available by moving up to
two-way communication: meter polling during outages, remote programming
that enables customers to use new products that might be offered by the
utility or by a third party.

Fortunately, the range of benefits available from advanced metering is
very broad. There are tangibles, for example:
* Fewer meter readers, which means lower total costs for salary,
benefits, and workers compensation.

* Remote rather than expensive and occasionally risky on-site
disconnects.

» Less wasted time in attempts to pinpoint the size and source of
an outage.

» Better accuracy in the actual meter readings.

There are semi-tangibles, like less customer dissatisfaction—and fewer
calls to the call center—concerning estimated meter reads. And there are
intangibles, like customer—and neighbor—gratitude on discovering that,
while the family was on vacation, the utility detected an unexpected and
significant upswing in “consumption,” and as a consequence, gained
emergency access to the residence and fixed a gas leak.

Fortunately, others have already gone down the path of benefits
estimation. There’s considerable information available (see sidebar) that will
help you build a business case that includes a comfortable cushion to cover
the inevitable unexpected costs.

Risk: Pilot program results are misleading.

Remedy: If a pilot can’t reflect real-life conditions, substitute
the research and experience of others.

Technology annuls are full of stories about successful pilots followed by
unsuccessful products. That's because it’s hard to narrow the gap between a
test and real life.

Let’s take the example of a utility that wants to limit capital investment
in new infrastructure. It already knows that large industrials will time-shift
electricity use in response to a price signal. Might consumers do the same?
And might that obviate or at least postpone the need for new construction?

That’s a question to which a pilot might easily provide the
wrong answer.

Here’s why. A pilot must first recruit or assign participants. Either way,
most utilities feel it necessary to protect pilot participants from overly harsh
financial consequences. So they use rate structures that make it easy for
participants to save money through

time-shifting. Or they

guarantee that participation won’t increase bills.

That’s not a real-life demand-response program. That’s a
game.

Compounding the problem is that, by definition, pilots are interesting.
Often, those willing to sign up for a pilot program of energy conservation
have more of an environmental concern than the majority of a utility’s
customers. Additionally, participants have positive feelings about being
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singled out. They enjoy their contacts with utility
staff. They may develop a commitment to the
project’s success. It’s hardly a surprise, then, that
after six months or so, time-shifting has occurred.

Rolling out this same project to the public at
large as a permanent change in energy billing may
get markedly different results. Customers jaded
by less-than-successful competitive energy
programs may greet this new initiative with
skepticism. They may find the supposed time-
shifting savings to be elusive or difficult to
achieve with the appliances currently in place.
They may find the relatively small savings
available are simply not worth the effort.

Complicating the problem are likely
differences between long-term and short-term
behavior.

« Will an initial rise in call center activity
persist? Rise? Fall over the long term?

< Will initial concern about electricity prices
and availability give way to long-term
“business as usual”? The history of
gasoline prices suggests that higher energy
prices produce initial consumer alarm and
consideration of measures like car pooling
and using public transportation. Few,
however, appear to make such changes on
a permanent basis. And while programs
like demand-response could well affect the
appliance features consumers demand, the
homeowner’s appliance replacement cycle
can be eight to 15 years or more.
Add that to the time needed for
manufacturers to bring such equipment to
market and you have a gap between
program implementation and effect that
likely exceeds utilities’ and regulators’
time horizons.

Will consumers seek regulatory relief
from residential demand-response
programs that require them, every day,

for the rest of their lives, to find out the
price of electricity, then adjust their
behavior—and the behavior of family
members—accordingly? Is there any
other aspect of modern economic life that
imposes such a burden on consumers’
time?

Without several years of experience, no one
can give accurate answers to such questions. But
the answers could turn a cost-saving program into
one that loses money.

Fortunately, there are ways to avoid the
misleading-pilot trap. If your goals will require an
advanced metering program that cannot be
accurately tested in a pilot, then avoid the pilot
altogether. There are a number of studies and
real-life examples already available (see sidebar)
that should give you enough information, at a
minimum, to put parameters around the range of
likely customer reactions to an advanced

metering program.

Risk: The savings in your business case
don’t materialize.

Remedy: Get commitments to the
actions that will produce the business
case numbers before you implement the
program.

Developing a valid business case is no easy
task. Strategists may be able to see clearly three
or four steps down the road; but that unseen fifth
step may be the one that really counts.

Let’s take an example: an advanced metering
program aimed at reducing the number of
unneeded truck rolls in response to outage calls
from customers. At some utilities, the “OK on
arrival” outcomes of outage calls can run as high
as 80 percent. Clearly, an advanced metering
system that permits “pinging” the meters all
around a reported outage can dramatically reduce
unneeded responses to problems like blown fuses
or other inside-the-building problems.

No business-case developer will project
savings of 80 percent of the total costs of field
The costs of staff
retraining and re-education will be included.

crews and equipment.

So will amortization schedules for existing (and
potentially unneeded) equipment and penalty
charges for existing supplier contracts. The
business case will allow for the dispersion of
crews throughout large rural service territories
and for the costs of supervising remote crews.

But will the business case adequately account
for the potential consequences of fewer crews and

trucks available to respond to widespread

ERICKSON
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Case Studies and Other Resources for Estimating Advanced Metering Benefits

Patti Harper-Slaboszewicz, “AMR Business Cases Stronger with MDM and
DR,” UtiliPoint, September 28, 2005.

http://amimdm.com/site/modules/articles-7/index.php?id=9

Mid-Atlantic Distributed Resources Initiative (MADRI) Toolbox.
http://www.energetics.com/madri/toolbox/. Permits downloads of case studies,

PUC filings, and other documents highly relevant to U.S. utilities.

“If RTP Is So Great, Why Don’t We See More Of 1t?” University of California
Energy Institute, Spring 2006 (select the Spring 2006 edition of the CSEM
Newsletter from http://www.ucei.berkeley.edu/). Offers alternatives to advanced

metering that may accomplish similar objectives.

Ben Long and Bryan J. Scott, “Is Real Time Pricing Worth the Effort?

A New Study Examines Impacts of Utility Real Time Pricing Programs,”
UtiliPoint, March 9, 2005.
http://powermarketers.netcontentinc.net/newsreader.asp?ppa=8kowu%5DZIrlhn
mkUTfct%3EEvbfel%5D!

“Residential Pilot to Test “Smart Metering” for Pepco’s DC Customers:
Advanced Technology, Innovative Rates Could Help Reduce Customer Bills,” June
19, 2006.

http://www.pepco.com/welcome/news/releases/archives/2006/article.aspx?cid=690.

This is just one of several examples of pilot programs whose progress can be

tracked on individual utility websites.

Federal Energy Regulatory Commission Staff, “Assessment of Demand
Response & Advanced Metering, Docket AD06-2-000, August 2006.
http://www.ferc.gov/legal/staff-reports/demand-response.pdf. 200+ pages of

excellent background.

McKinsey & Company has developed a “plug in your numbers” valuation
model to help utilities assess AMI project feasibility. Access the model and user
guide from

http://www.mckinsey.com/clientservice/electricpowernaturalgas/service_ami.asp

The Demand Response and Advanced Metering Coalition (DRAM) website
features a number of helpful articles and references, including a case study

analysis of Georgia Power program. http://www.dramcoalition.org

The Regulatory Assistance Project (RAP) offers a number of policy-oriented

papers on metering and demand response. http://www.raponline.org.

Britain’s Office of Gas and Electricity Markets (ofgem) has several helpful
position papers that offer perspectives on smart metering from the European
Union and throughout the English-speaking world; search on “smart” and

“meter” on www.ofgem.gov.uk.

storm-related outages? Can it accurately foresee the effect of fewer field
service crews on reliability measurements? Can it take into account the
potential reactions of customers and regulators to slower power restoration?
Can it gauge the reactions of other utilities that lend crews to respond to a
neighbor’s emergency only to discover that the neighbor cannot return the
favor? Will it correctly estimate the size and consequences of a unionized
field force’s organized response?

The strategist may see those questions as unanswerable. But a field crew
manager might argue successfully that, precisely because they are
unanswerable, the utility should adopt a “go slow” attitude about making
changes like reducing the number of field crews. If the business case
depends on crew reductions, its numbers just got blown out of the water.

A similar situation might prevail even if the business case includes only
reductions in overtime truck rolls. Field workers frequently see overtime as a
benefit, and they may count on it as part of their total annual income.
Eliminating or reducing overtime in this case is equivalent to a pay cut.
Unionized crews may take exception to the plan and demand compensation
or other work-rule changes that could negate some of the business case’s
projected savings.

Avoiding unforeseen “second guessing” like this means involving
managers throughout the utility. But testing a business case with a wide
audience runs a high political risk. Premature rumors can tie management
hands and reduce alternatives before they’re carefully considered.

When it comes to involving more people in the advanced metering
business case, utility strategists are clearly caught between a rock and a
hard place. But most will find that the risks of too much communication are
smaller than the risks of too little.

Risk: Hardware and software investments turn out to be
unneeded.

Remedy: Evaluate existing systems for their possible
contribution to an ultimate advanced metering system.

A number of utilities have issued Requests For Information (RFIs) about
vendors’ advanced metering capabilities. A few have moved to the proposal
and contract stages. As a result, vendors are introducing new products and
entering new alliances to respond to a perceived market demand.

This process has only just begun. New entrants will come into the
market for at least the next few years. They will have new ideas that could
turn out to be more suited to your specific situation or possibly less costly.

Some utilities simply cannot delay implementing new, complete end-to-
end advanced metering systems. Others, however, may be able to make
progress by using pieces of existing systems. Ask your existing vendors, for
instance, the cost of:

* Adding substantially more customers (i.e. residentials) to an existing

commercial and industrial interval-billing program.

» Developing more robust integrations between existing outage
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management and mobile workforce applications.
* Adding time-of-use or one-way communications capabilities to
existing meters.

It may also be possible to piggyback advanced metering functions onto
an existing quest for a new or replacement outage or billing solution.

Analysts predict most utilities will eventually want to handle advanced
metering data in a separate meter data management application. But you
may want to take an interim step that lets you test the benefits of your
direction before you commit to a significant addition to your IT structure.

Consumer behavior is unpredictable. So are the long-term consequences
of a major change in the way people pay for a fundamental building block of
contemporary life. But utilities cannot afford to let unknowns paralyze them.
Communities’ escalating energy needs plus the environmental consequences
of wasted energy and infrastructure are simply too important for a “wait and
see” approach to advanced metering.

Advanced metering promises far too many benefits to simply ignore.
Risk mitigation approaches like the above may be the best way to add
appropriate caution to issues on which most utilities will need to act sooner
rather than later. |l

ZENSOL,
WE MAKE MACHINES

. CBA
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Maintenance Programs for
MV & HV Power Circuit breakers

By: Fouad Brikci, Ph.D., Zensol Automation Inc.
By: Emile Nasrallah, P.Eng., Circuit Breaker Specialist

Preface

n a previous article, we overviewed the
circuit breaker maintenance practices

presently in application, including a listing
of some of the important tests in use, with
international

reference to the applicable

standards.

All these tests have to be coordinated and well
planned since the collection of data is spread
over a relatively long periods of time. In order
to achieve these goals, we need to set up a
maintenance program.

In the present article you will find a summa-
rized description of a typical maintenance pro-
gram’s structure (Fig 1) and its main components.
We hope it will give maintenance planners man-
agers enough insight to shape their breaker main-
tenance programs or to initiate one if it does not
exist yet.

Introduction

Because of its protective role, the circuit
breaker plays an important role in transmission
and distribution networks. If it breaks down the
impact on the network can be serious. In addition

Inspection and periodicity Table

2 e i { & %
() (S | (e )
W 1'% Vi

Fig. 1: Maintenance program’s typical structure

to the damaged equipment, the cost of current
interruption can be tremendous, since current
interruptions are subject to severe penalty
clauses in Electrical energy supplying contracts.
Not to mention compromising the substation
personnel safety, as they would be at risk of

injury.

Fig. 2: Inspection and periodicity Table

Type

Description

Periodicity

Routine Inspection (RI) Thermography

Operation counter
Pressure gauges

Visual inspection (insulators, leaks, general condition, etc.)

1 year

|in addition to Rl it includes:
Leaking tests

Contact resistance test
Timing test

Limited Inspection (L)

4 years

Provisional Inspection (Pl) |In addition to LI it includes:

AC Insulation test
Functional test
Antipumping test

Specific verifications (Heating, wiring, timers, pressure switches,
Filters, Safety switches, Fuses, Auxiliary switches, etc.)

8 years

(Complete Inspection (Cl)  |In addition to Pl it includes:

Open inspection of one interrupting module
Open inspection of the mechanism
any other inspection specific to the type of the breaker

1000
operations

The best practice to avoid breakdowns then, is
to apply proper maintenance. Since the breaker is
like a black box, the only way to assess its
condition with certainty is to take it apart. This
can be a costly business, especially if it is not
necessary.

This leads to the necessity of applying a
multitude of maintenance actions (inspections
and tests), in order to collect enough information
on the actual condition of the breaker, which in
turn permits a decision to proceed with repairs in
time.

Maintenance Actions

The maintenance of circuit breakers relies
then, on the application of a number of actions,
called maintenance actions. These actions can
range from a simple reading, like an operation
counter, to a full inspection including
disassembly of a major part, as an interrupter

chamber for example.
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Fig. 3: Breakers Database
[ No | TYPE | MANUFACTURER | SN __| TECHNOLOGY | YEAR | SUBSTATION | POSITION
00 PE4A

INSTALLATION | KV | A | KA APPLICATION | KFACTOR
1971 3300 2000

001 DELLE-ALSTHOM 3807T0R1 AIRBLAST 1970 MAKATA 300-01 31|LINE 1
00002 PK4A  DELLE-ALSTHOM |38070R2 AIRBLAST 1970 MAKATA 300-02 1671] 330) 2000 31|LINE 1
00003 PK4E | DELLE-ALSTHOM 360TOR3 AIRBLAST 1970 MAKATA 300-03 1971 3300 2000 31/LINE 1
00004 PK4E | DELLE-ALSTHOM 360TOR4 AIRBLAST 1970 MAKATA 300-04 1971 3300 2000 31/LINE 1
00005 PK4E | DELLE-ALSTHOM 360TOR5 AIRBLAST 1970 MAKATA 300-05 1971 3300 2000 31/LINE 1

Maintenance actions on circuit breakers are

Breakers Database (Fig 3): First of all we need e Type;

numerous and diverse, but they all serve to keep
a close eye on the breaker’s condition to correct it
before breakdowns occur.

to know our breakers. This is achieved by
maintaining a database of installed equipment.
This database should contain, in addition to other
required information, the following:

« Manufacturer;

» Serial number

» Technology (SF6, Air blast, Oil, etc.);
e Year of manufacture;

e Location;

“Gettin’ er Done”
Since 1921.

Contact Hughes Brothers
for the best in
Transmission &

Distribution Materials.

Some of these actions have to be repeated on
a periodic basis. The information has to be
recorded and analyzed to reach a verdict.

Fig 2. Inspections and periodicity table, shows a
list of possible inspections classified according to
four categories of inspections:

* Routine inspections

* Limited inspections

« Provisional inspections

* Complete inspections

Each family of circuit breakers needs to have
its specific list of inspections and periodicities.

All these actions need to be planned and

coordinated. Setting up a program called
“Maintenance Program” does all of this.

Maintenance Program

In essence a maintenance program serves to:

« Coordinate the maintenance actions on a

timescale;

« Collect data on the actual condition of the
breaker

« Organize the collected data for analysis;

* Analyze the collected data;

« Plan intervention if needed.

Maintenance Program’s
Elements

In order to reach the above-mentioned
objectives, the program has to rely on the
following elements:

* Planning;

* Observation & Testing (Data collection);
* Analysis;

* Planning

 Intervention.

Observation:

This is the part that collects information from
The
organized in databases. Some of these databases

all sources. information collected is

are described as follows:

210 M. 13th Street » Seward, NE 68434 - 402.643.299|
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Fig. 4: Tests Database

I Name | Description | Breaker Type | Application [ Standards |
ContactTiming Test Measures the time from the order initation to contacts close or part All Overall breaker operation IEC
Travel & Velocity Test Traces travel and velocity curves All Overall breaker operation IEC
Contact Resistance Test M the contact resistance bet 1 to parts meant to conduct current All Electrical conductivity IEC
AC Insulation Test Measures the insulation between open contacts and between line and ground All Electrical insulation

Qil Dielectric Test Measures the dielectric carachteristics of insulation oil Qil breakers Electric Insulation of medium  |EC
Qil gas analysis Test Measures the gas content in the insulation oil Qil breakers General quality of medium IEC
Water Content Test Measures the moisture content in the insulation medium All General quality of medium

SF6& By-Products Test Measures SF6 byproducts level in SF6 insulation gas SFG breakers General quality of medium

SF6 Mixture percentage Test Measure the percentage of SFE in insulation gas mixture SF6 breakers General quality of medium

Auxiliary Circuits Insulation Test Measures the insulation of the low voltage control circuits All Electrical insulation IEC
First Trip Test Measures the contact timing at first trip MV breakers Breaker operation

Dynamic Contact resistance Test  Measures the contact resistance continously since the first contact make of a

moving contact until the contact's stop All State of contact wear-out
Vibration Test Measures the vibration signature of a circuit breaker All QOverall integrity
X Ray Test Takes an X-ray photo of the inside of closed subassemblies All Breaker integrity
Ultrasound Test Cheks for crackes in insulatures Insulators Product integrity
Capacitance Test Checks the capacitance value on capacitors used on breaker (grading, coupling,

etc.) Capacitors Product integrity
Air pressure consumption Test Measures the air consumption of an operation or cycle of operations Air blast breakers  Breaker operation
Infrared Tempurature Test Measures temperature of parts by infrared device All Electrical conductivity
Tightness Test Checks the tightness of the insulation medium All General quality of medium

 Electrical characteristics (Voltage, Amperage, Breaking capacity,
making capacity, etc.);

» Application;

« Date of installation;

 Various information, proper to the breaker itself.

Tests database (Fig 4): This database contains a list of required inspec-

tions and periodicities (prescribed time periods between successive mainte-
nance actions to be repeated systematically) to be conducted on the break-
ers.

Collected data database (Fig 5). This database organizes, for each

breaker, the data collected in various inspections, and it may include:

« First test sheets results;
 Inspections results over time;
* Repair interventions;

* Operation Counter

* Pressure gauges readings

» Contact resistance readings

 Oil quality checks

* Moisture measurements

* SF6 by products measurements

« Contact condition inspection (following a complete inspection for
example)

e Incidents;

- Etc.

This information serves primarily to conduct an analysis in order to deter-
mine the type and urgency of maintenance interventions. It also serves as
historical data for future statistical and durability studies.

Inspection and Tests Planning:

This is the part that organizes and coordinates the inspection sequences
so the maintenance people can prepare the required maintenance actions in
advance (Purchasing department, Warehouse, maintenance teams,
operators, etc.). to increase efficiency in collecting information.
The following figure (Fig 6) gives an idea on a possible course of inspection

* Temperature readings planning.
* Timing readings
« Insulation readings
= Travel Velocity readings - r m v p— p—
Fig. 5: Collected data Database o e persam s
| BKR SIN I TYPE | INSPECTION | TEST | RESULTS I DATE I OFPERATOR | = n :n-q--.n-xI
23458 QIL IP ContactTiming Test Report433 04-Jul-299 LMM Rl Rl R
23458 OIL 1P Travel & Velocity Test Report434 04-Jul-98 LMM =
23458 OIL 1P Contact Resistance Test Report435 04-Jul-98 LMM e
23458  OIL L AC Insulation Test Report321 | 18-May-01 HJE Ll
23458 OIL L QOil Dielectric Test Report322 | 18-May-01 HJE i3
23458 OIL L Qil gas analysis Test Report323 | 18-May-01 HJE
23458 OIL L Moisture Content Test Report324 | 18-May-01 HJE LT
36070R1  Airblast IP ContactTiming Report201 = 09-Sep-02 AKH ]
36070R1  Airblast IP Contact Resistance Report202 = 09-Sep-02 AKH ‘
36070R1  Airblast IP AC Insulation Report203 = 09-Sep-02 CDU akWml iR
36070R1  Airblast IP Moisture Content Report204 = 09-Sep-02 CDU -
36070R1  Airblast IP Auxiliary Circuits Insulation  Report205 = 09-Sep-02 CDU
36070R1 Airblast IP Capacitance Report206 = 09-Sep-02 CDU Fig. 6: Planning
36070R1  Airblast IP Air pressure consumption Report207 = 09-Sep-02 CDU
36070R1  Airblast IP Infrared Temperature Report208 = 09-Sep-02 AKH
36070R1  Airblast IP Tightness Report208  09-Sep-02 CDU
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| 07-Jul-06 GHI
23459 L y2. 07-Jul-06/GHI
123480 Advisory 3 07-Jul-06 GHI
23461 NAT 15-Oct-08 07-Jul-06/GHI-
23462 IN/A 15-Oct-08 07-Jul-D6/GHI
23463 |Advisory 3 31-Dec-08 07-Jul-06 GHI -
23464 \Advisory 110 | ! 31-Dec-08 07-Jul-08 GHI
23465 \Advisory2 | 3 '31-Dec-08 07-Jul-08 GHI
23466 | Advisory 34 4| 01-Jun-08 07-Jul-06 GHI
23467  |Reportid Advisory 1 4 01-Jun-08 07-Jul-06 GHI
23468 Report11 \Advisory 22 4| 01-Jun-09, 07-Jul-06 GHI
136070R1 |Report12 |Advisory 31 3] 31-Dec-08 25-Aug-06 RTY
136070R1 Report13 NiA 3 31-Dec-08 25.Aug-06 RTY
|36070R1 Report14 INJA 3 31-Dec-08 25-Aug-08/RTY
136070R1 Report15 NIA 3l 01-Jan-08 25-Aug-06 RTY
|36070R1 |Report16 |Advisory 11 7 31-Dec-09 25-Aug-086 RTY
Analysis

Teams of highly trained engineers and technicians process all the infor-
mation gathered in the previous sections and stored into well-organized data-
bases. These teams have the responsibility to reach a verdict based on the
available information, and determine the required actions and priorities. This
information is put into a specific database, Analysis database (Fig 7) that is
used to prepare interventions.

This database has to contain:

» Breaker serial No, to identify the equipment being analyzed;

* Analysis report No, that details the findings and recommendations;
« Advisory No, if any;

« Priority level of each recommendation;

« Deadline date for the intervention;

* Analysis date;

* Analysts names;

 Various required information, etc.

Dur client needed to get data fram their new AMI ﬂ'lﬁl‘

their existing CIS. They promised to provide the new graphical
bill formats to their customers to explain the new rate program

at a public meeting....and the meeling was just three weeks
away. Gestalt delivered and they were able Lo keep their promise.

Come talk to us about how we use

f inder to deliver solutions...

like we did for the Ontario Smart Meter Initiative.

SIS DATE | ANALYST | Fig. 7: Analysis Database

Advisory:
Advisories are reports that inform the maintenance manager on what to
do and on which equipment. It contains, at least:

« A list of concerned breakers;

« A list of actions to do;

« A description of the reasons (reference to Analysis report);
A list of parts;

« A list of special tools;

* Drawings and instructions;

- Etc.

Intervention:
Once the advisory is initiated, interventions can now be planned.

For example the result of a complete inspection of an interrupter module
may reveal a critical condition that may require an intervention program on
all similar breakers.

This requires coordination between network administration and
maintenance teams. A list of to-do actions, parts and special tools must be
determined, not to mention training, quality assurance, budget cost control,
etc.

Consulling Services + Technology Solutions

www gestalt- com
salutions@ w-lhm
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[BKR SINT Action plan | Teams | Schedule | Start date | End date | Completion date | Manager] 9. 8: Breakers Database

23458 Todo list1 1 Plan1 07-Jul-06 ' 01-Aug-06 ALH
23459 Todo list2 1 Plan2 07-Jul-06| 01-Aug-06 ALH
23460 Todo list3 1 Plan3 07-Jul-06| 01-Aug-06 ALH
23461 Todo list4 2 Plan4 07-Jul-06 ' 01-Aug-06 ALH
23462 Todo listd 2 Pland 07-Jul-06 ' 01-Aug-06 ALH
23463 Todo listé 3 Plané 07-Jul-06| 06-Aug-06 ALH
23464 Todo list7? 3 Plan7? 07-Jul-06| 06-Aug-06 ALH
23465 Todo listd 3 Plan8 07-Jul-06 06-Aug-06 ALH
23466 Todo list9 4 Plan9 07-Jul-06| 06-Aug-06 ALH
23467 Todo list10 4 Plan10 07-Jul-06| 06-Aug-06 ALH
23468 Todo list11 4 Plani1 07-Jul-06 | 06-Aug-06 ALH
36070R1 Todo list12 3 Plan12 25-Aug-06  30-Nov-08 GWE
36070R1 Todo list13 3/Plan13 25-Aug-06 30-Nov-08 GWE
36070R1 Todo list14 3 Plan14 25-Aug-06  30-Nov-08 GWE
36070R1 Todo list15 3 Plan1s 25-Aug-06  30-Nov-08 GWE
36070R1 Todo list16 7 Plan16 25-Aug-06 30-Nov-08 GWE

Once the intervention is completed, keeping
record of it is crucialmatter. Every corrective
action or intervention on the circuit breaker has to
be recorded for comparison and future analysis.
A part’s repetitive failure for example may raise
concerns on more critical problem or a design
flaw. A breaker’s history has to be available for
reliability studies; this may influence the future of
a circuit breaker family (systematic replacement
or refurbishment).

The Intervention database (Fig 8) keeps record of

such information, it must contain:

« The breaker’s serial No;

* The action plan and schedule;
* Technical team assigned;

« Start date;

« Deadline end-date;

« Date of completion;

* Manager name;

- Etc.
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Conclusion

As we mentioned from the beginning, the
present article gives the basics of setting up a
maintenance program. Detailed discussion is not
relevant here, since we are dealing with a great
deal of information. The following figure (Fig 9)
recapitulates briefly as follows:

Information from the breaker’s database and
Tests database lead to collect information in Data
database. This data serves to conduct a thorough
analysis, leading to maintenance interventions.
Interventions meant to happen before any
breakdown occurs.

And last but not least, as it is obvious that
any relational database can do the job, we
can find many programs on the market that are
specifically designed for this purpose. It is the
task of specialized personnel to determine the
need versus the program's capability in order to
reach the perfect choice.
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Electronics and a Master in Sci-ences in EEA
(electronics, electrotechnics, and automation)
from the University of Bordeaux, France.
http.//www.zensol.com,

email : zensol@zensol.com

Emile Nasrallah is an electrical engineer
specialized in Power circuit breakers
maintenance. Since graduation in 1984 he
worked as a field engineer. In1990 he joined
the worldwide circuit breaker manufacturer GEC
ALSTHOM as a specialized field engineer.

In 1997 he became the manager of MV & HV
circuit breaker SF6 division of ALSTOM,
responsible of technical support, maintenance
and training for SF6 circuit breakers. In 2001
he became manager of Air blast circuit breaker
division for AREVA. He was in charge of the

Air blast (PK and PKV) refurbishing program in
partnership with hydro-Quebec and introduced a
unique administration system for the program
(average of 35, 735 kV PK air blast circuit
breaker per year). In 2005 he joined General
Electric Company of Canada as a senior circuit
breaker specialist and is in charge of the circuit
breaker division of the Montreal service centre,
responsible of the remanufacturing program for
Oil circuit breakers

Fig. 9: Breakers Database
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The ‘Power’ to Perform
— Are Storm Centers Doing Their Best?

By: John Kullmann, Vice President, Macrosoft, Inc.

magine the impact of a large scale power
outage
jammed elevators, darkness..... Life could

dysfunctional appliances,
get chaotic or even come to a standstill. In today’s
world, power has become the oxygen of our
working lives.
weather conditions - hurricanes, thunder-storms,

With the increasingly severe

tornadoes, snowstorms, ice storms, landslides,
wildfires, and more, how well prepared are the
utility companies in supplying power with least
interruption? How efficiently are emergency
situations being handled by utilities? Can
technology play a vital role in enhancing their

efficiency?

easy-to-use visual simulation suhn_
used by leading wind turbine
manufacturers and the choice of
leading industrial and research
organizations worldwide,

Use PSCAD™ to design & study:

* Electric Machines & Drives

* Power Electronics & Control Systems
* Industrial Power Quality

* High-Voltage Applications & Devices
= Alternative Energy Integration

Test-drive your free trial today

www.pscad.com

OUTAGE EVENTS PER YEAR

Lass than 1

10 Plus

510

35

87% of participants indicted they have

at least 1 major outage every year

years

MAN I TORAMVOD
E RESEARCH
CENTRE

Interactively design, o
for renewable energy, distrik
ather applications ud:u'ml Ca
madels, power electronics & contre
network data into PSCAD™ using i
system translator.

People are always looking for faster (if not
instant!) and reliable solutions to keep pace
with their lives. Their expectations from utility
companies are higher than ever before. This sense
of urgency has grown out of the advancement of
technology which has enabled the crunching of
time, effort and resources to achieve far greater
results. It is not an exaggeration to say that the
measure of customer satisfaction has shifted from
days to hours/minutes. This puts greater pressure
on the utilities to live-up to their customers’
expectations.

Says David Wakeman Manager, Distribution
Operating, Ameren UE, — There is a trend in

business toward automation for increased
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Total Number of Field Personnel Deployed

2000 Plus

1000-2000

500-1000

250-500

Less than 250

0% 5% 10%

15% 20% 25% %

53% of the respondents reported having over 500 field

personnel deployed during a large scale restoration event

productivity, information availability, and

information sharing.  Utility storm restoration
efforts can also benefit from this approach.
We have migrated away from manual tracking of
resources and crews, to spreadsheets, and now to
The result of this

migration has been greater efficiency in tracking

an automated system.

resources and an increased capability in reporting
after the fact.
benefits from this automation technology when

We expect to continue to yield

managing large restoration efforts.

Macrosoft Inc., a New Jersey based global
software solutions organization, studied the
restoration practices of utility companies during
emergency situations and measures adopted by
them to quickly assemble the available resources,
deploy them effectively, manage and track
them -- before, during and after the event. During
the period Jan-Feb 2006,
conducted involving over 100 storm center

a survey was

leaders from utility companies to understand
common best practices and pain-points which
can be effectively addressed.

The report highlights the importance of
standardizing operations and
leveraging technology to enhance
efficiencies before, during and
after the event.

Some interesting findings that

50%
emerged from the survey include:

« Information on regions that 40%
are most affected by 30%
emergency outages

gency g 20%

* Number of personnel
deployed during 10%
various restoration events %

* Use of technology in
managing resources and
teams during emergencies

In the first step towards looking at the chal-
lenges faced by utilities in North America, a study
of the historic patterns of occurrences and their
reasons would be but logical.

If you are living in the Mid-Atlantic, Midwest
or Northeast regions, you are more likely to
experience frequent power outages. The survey
reveals that the outages in these regions occur
from once to three times a year and could also go
up to five times. From the survey’s point of view,
a ‘large-scale emergency outage’ can be
understood as an event that affects greater than
5% of a utility's customers for a period exceeding
24 hours. The magnitude of the outage is
significantly high to necessitate deployment of a
large work force in restoring services.

While people in other regions may take heart
from it, Southerners probably have different
woes! Though utilities in the Southern regions
face fewer outage situations a year, their
customers endure longer durations of each
outage. A whopping 43% of the utilities polled
from here indicated that each of these outages
last 5 days or more.

Deployment of “Off-System” Resources

=

Rarety

—

Always Ofien Somelimes MNeves

Reflecting on the causes of these outages
from a national perspective, 68% are due to ice,
thunderstorms and winds.

Resources & Challenges:

The primary challenge utility companies
face in  major emergency situations is
resource management and logistics. Resource
management comprises identifying people &
equipment requirements, procuring sufficient
numbers, managing optimal allocation, and
responsibility for the well-being of deployed
resources.

The number of people deployed in a restora-
tion effort can range from 500 and go upwards of
several thousands during large scale outages.
More than half (over 53%) of the utilities
surveyed deploy at least 500 people when faced
with major crisis situations. Personnel are teamed
into smaller groups to manage situations at
different locations in a region. With multiple
teams operating across the service territory,
utilizing all the resources to their optimum
becomes increasingly difficult.

Some of the common challenges faced while
managing resource teams during a large-scale
event include accessing the damage to prioritize
resource allocation; determining the quantity, as
well as, availability of required resources; tracking
resources, who they are, what equipment they
have, and where they are located; managing
logistics--lodging, meals, staging, supplies, etc.;
integrating contract and off-system teams when
necessary.

It is not always that utilities have enough
manpower resources to handle exigencies.
Most often than not, they help one another in
sharing their teams. Associations like the EEI and
regional mutual assistance organizations are the

—— forerunners in facilitating cooperation
between utilities and their common

contractors. It is under such
circumstances that standardization of
processes becomes imperative to

achieve greater efficiencies.

With hundreds and possibly
thousands of people working in
multiple teams at different locations,
storm managers are under extreme
pressure to exactly know who's
their

Logistics is

working where and what

resource needs are.

identified as the prime challenge for

95% of the respondents said that their organizations make use of

contractor and mutual assistance resources during storm restoration
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utility companies in dealing with emergency
restoration situations.

Some critical concerns in handling logistics
include preparing meals & lodging facilities,
identifying and readying of staging areas,

supplying fuel and materials, maintaining

communication, coordinating safety/security/
medical treatment.

Utilities set up staging areas to house the
restoration teams, their equipment, and materials
stores. Lodging is an additional attribute that can
be associated with a staging area. While 77% of
the companies set up staging areas, 68% of them
establish up to 5 staging areas in an event. 20%
set up approx. 10 staging areas.

Some of the common challenges with regard
to staging areas are availability of space to board
& lodge the teams, parking of vehicles, meeting
spaces. Unless properly planned and utilized
the staging areas could get highly congested
the
identification and prioritization of staging areas

hampering restoration work. Hence,
well in advance is a critical task for the utility
companies. Additionally, it was noted that
securing lodging accommodations for restoration

workers present a significant challenge.

Manual vs. Automated Systems:

SOLUTION MODEL

A majority of companies still use manual
spreadsheets, white boards or forms to track
and manage people and equipment resources

during and emergency outage.

Despite being in a hi-tech world, a majority of
the companies do not use automated systems,
but still follow the traditional ways of using
spreadsheets, white boards, or forms to track and
manage their resources. 55% report that they rely
on manual or semi-manual systems. Data from
the survey indicates that utilities located in
geographic regions where events occur with

WHO TURNEDFOUT THE LIGHTS?

ACT UALL'I", WE DID. Notinthe real system of course, but modeled in the RTDS® Simulator,
We're RTDS Technologies. We specialize in simulating disasterous situations to help our clients
avoid the real ones. Our innovative team of engineers have created the world standard in real time
e |||'-!‘_ computer hardware .';I:_'l 5

ftware bas

transient simulaton, We can provide simulators to represent systems

power system simulation by designing and imple

on defailed electromagnel

with more than 1000 three-phase buses and include closed-boop connection 1o physical pro
control, Rea lants 1o test ther

conditions, helpmg them 1o aved disaster and bulkd the confidence That comes ram Knowing you're

time simulation allows our own systems under realishic

ready for anything

REAL TIME DIGITAL SIMULATION FOR THE POWER

greater frequencies are more likely to use an
automated approach to emergency resource
management. This is evident from the fact that
71% of utilities from the Mid-Atlantic, Midwest
and Northeast regions (where events occur with
greater frequency, but less duration) rely on a
combination of automated and semi-automated
systems as compared to 53% of the organizations
from the Southern regions (where events occur
with less frequency, but greater duration).
Utilities that face less frequent, but potentially
more severe events are not as well automated as
companies that face more frequent, but often less
severe events.

Mr. Steve Langley Director, Distribution
Construction and Maintenance Orlando Utilities
Commission said, “At OUC our emphasis has
always been to leverage the power of technology
in delivering better and faster services to our
customers. Our investments in this direction have
been yielding encouraging benefits to our
customers, restoration teams and the organization
as a whole”.

Utilities which are yet to join the automation
bandwagon have reported problems due to
manual systems which include concerns about

For more information
contact us al:
300-137 Innovation Drive

INDUSTRY

56

Electric Energy TsD Magazine | September-October 2006 Issue



Circle 40 on Reader Service Card

U TI I_ I TI ES e Definitive Register Today
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data integrity; complaints about large amounts of
data entry; constraint of single-user access;
inability to create historical records of event and
lack of auditing and reporting features. All these
and more impede providing of services in a
timely manner and ultimately lead to customer
dissatisfaction.

While a few companies have in-house
automated their systems, they are faced with
like

large amounts of data entry and

limitations lack of on-going technical
support,
delays/inabilities in timely development of new
features, having to frequently switch between
manual and automated processes, scalability
issues or challenges which can typically be easy
work for professional software development

organizations.

The Global RealTime IT Company

Helping our Customers
Achieve Operational Excellence

Through Solutions and Services

Focused on the Global utility market with RealTime IT,
Telvent has built a reputation for excellence based on
thousands of system installations and over 30 years of
industry experience. Telvent provides products and
services for the implementation and integration of
enterprise realtime systems, with a principal focus on
asset, work, and operations management.

Enterprise GIS

Outage and Workforce Management

Supervisory Control and Data Acquisition
Distribution Management (DMS)
Substation Automation

Intelligent Terminal Units

System Integration and IT Services

www.telvent.com

User-friendliness is a key aspect identified for
a successful automated system. When storm
center personnel are called in during major
outages, it is essential that they quickly
understand and leverage the system. Majority of
felt that

automating the processes followed by various

respondents standardizing and
utilities will greatly enhance the efficiencies and
reduce the cumbersomeness being currently
experienced.

Says Jason Singer, Director at Macrosoft Inc,
who spearheaded the survey “Rather than just
gather and report historic information on
occurrences, understand best practices and
analyze the findings we have also tried to explore
and evolve ways through which we can leverage
technology to help utilities in their constant effort
to improve efficiencies.” He added, “Some of our
innovations are already being used by large utility
organizations and have shown impressive
results.”

In conclusion, the survey gathers important
information on common best practices amongst
utilities, highlights the need for standardization of
mission critical processes and the impact/
importance of leveraging technology in managing
restoration efforts aimed at delivering faster,

better and reliable services to customers.

About the Author

John Kullmann is Vice President for Macrosoft
Inc. a software company serving the utilities,
telecom, and other industries. Macrosoft delivers
sustained measurable results by utilizing
state-of-the-art technologies to automate
complex business processes.

Macrosoft has developed Resources on-Demand,
an emergency resource management system for
utility companies. Resources on-Demand is a
fully web-enabled system replacing manual/Excel
processes currently used at many storm centers
to manage resource requests and track personnel
movement during emergency outages.

A copy of the full report and information about
the Resources on-Demand’ can be found on
Macrosoft web site: www.macrosoftinc.com or by

contacting John Kullmann at
jkullmann@macrosoftinc.com (973) 889-0500.
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Over 90% of temporary faults occur on laterals. Protecting %
laterals used to require you to make some concessions. [ =f
N ;

But no more!

Introducing S&C’s TripSaver”__ W
Dropout Recloser i

TripSaver protects laterals from temporary faults . . . and ,K \
it protects the main feeder from momentary interruptions <~
for faults on laterals.

Do you trip the feeder breaker to save the |
lateral fuse during momentary interruptions? Breaker ?? i‘

Many utilities do. But with TripSaver, it's no longer |-~

5 hy i i [ ) 1
necessary. You'll eliminate momentary interruptions |-
on the main feeder. You'll improve your MAIFI Latesal
without sacrificing your SAIFL. Gﬁ: Fuse

e Do you let the lateral fuse operate to

~ prevent momentary interruptions to

: T the entire feeder? 2
Latera

Many utilities do. But with TripSaver, it’s no longer
necessary. You'll eliminate the permanent outage that
occurs on the lateral when the fuse operates in response
to a momentary fault. You'll improve your SAIFI

without sacrificing your MAIFL
& 15-kV Overhead Pole-Top Siyle
TripSaver, Also offered in Branch

Feeder Style. Both available at 25 kV

Fuse

What is TripSaver?

TripSaver is a unique, self-powered, electronically controlled vacuum interrupter that fits in a standard fuse cutout
mounting. It has no batteries or other replaceable parts, no dial to set, no oil to test. It's far less costly than
conventional reclosers,

TripSaver has an open-close-open-dropout operating sequence, with a 5-second reclosing time interval. It provides
trip-free performance; the interrupter resets 5 seconds after dropout—ready for the next operation.

The first opening operation is [ast: 1.5- to 2-cycle total clearing ime. The second opening operation has a time-current
characteristic equivalent 1o a 50K or 100K fuse link. TripSaver provides excellent coordination with the feeder breaker
and downstream fuses.

Interested?

To get all the details, visit our website, Or call your nearest S&C Sales Office. We can prepare coordination and protection
studies that will show you all the benefits of applying TripSaver on your system,

www.sandc.com/itse

Call toll-free
B00-621-5546

{in the United States and Canacla)

5&0 ELECTBIC COMP.“NY Specialists in Electric Power Switching and Protection

Offices Worldwide: 6601 N. Ridge Blvd., Chicago, IL 60626-3897 = Phone: (1) 773.338.1000 = Fax: (1) 773.338.2562

- E2006 SAC Electric Company 461-ADS05
Simee 1911




Infrared is the Future

THIS ISTHE FUTURE OF IN

All our cameras are Industrial Rated IP 54

> ThermaCAM® EX300 <

InfralAM ThermalAM® E45

320 x 240 Resolution

Movable Spot Measurement
Stores up to 80 JPEG Images
Image Gallery Function

LS8 Connectivity

High Termnp Option (up ta 1200°C)
Laser LocatiR™

2.5 inch color LCD
Interchangeable Lenses
QuickView Reparting Software

160 » 120 Resolution

Movable spot measurement
Stores up to 200 JPEG images
LISB Connectivity

Laser LocatiR™

Only 1.5 lbs

2.5 inch color LCD
Interchangeable Lens Option
QuickView Reporting Software

120 » 120 Resolution

Fixed Lens

Stores up to 50 JPEG Images
USB Connectivity

3.5 inch calor LCD

Only 1.2 Ibs.

QuickView Reporting Software

The affordable InfraCAM provides

a flexible infrared solution at a

great prici

Lease for only
$99 per month!*

Fully Equipped: 56,750

The E45 is ideal for those just getting
started and seeking a great price

for a FLIR infrared camera

Fully equipped: 59,950

Why do more people buy FLIR infrared cameras
than all other brands combined?

FLIR Systems is the world's oldest and largest manufacturer of infrared cameras.
Last year, we invested over 546 million in research and development alone —
providing you with the highest quality and widest selection of IR cameras, as
well as the best support and training for all skill levels and budgets.

SFLIR

The Global Leader in Infrared Cameras

The EX300 combines robust
features and superior functionality

in an affordable package.

Starting at 514,500




FRARED

> ThermaCAM® EX320  <|

320 x 240 Resalution

4-10-1 Zoom

Multiple spot measurameant
Stores up to 50 JPEG images
Image Gallery Functionality
LISB Connectivity

High Temp Opticn (up to 12507C)
Laser LocatiR™

Only 1.76 |bs

2.5 inch color LCD
Interchangeable Lenses
Reporter Basic Software

NEW! Value Package:

> Reporter PRO 7.0 Software

Heads-up Display Eyewear
> Haolster for Infrared Camera
> 2 Extra Batteries
> And more - Call for details

> ThermalAM® PBSHS < . > ThermaCAM® PE4D <

320 x 240 Resolution

Auto Focus, 8-to-1 Zoom
Built-in Digital Visual Camera
Wiraeless Bluetooth® Headset
Real-time, "Burst” Recording
Detachable LCD

Laser LocatlR™

Target llluminatar

Stores up ta 100 JPEG images
USE & FireWire Connectivity

Interchangeable Lenses

NEW! Value Package:

> Reporter PRO 7.0 Software

> [mageB ilder Software
= DataBase Software

= Extra wide-anale or
slephot

Iens FREE

= High Temp Option (up to 15007 C)

Call for details

Fully equipped: 549,950
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640 x 480 Superior Resolution
Interchangeable Lenses
CompactFlash™ Memory Card

5B and FireWire Connectivity
QuickView Reporting Software
Auto & Manual Focus

B-to-1 Continuous Digital Zoom w/ Pan
1.3 Megapixel Visual Camera

Large 5.6" Swivel/Color LCD
Real-time Picture-and-Picture (PaF)
Auto Hot Spot on Thermal/Visual
Built-in Laser LocatiR™

Target Nluminator

Blustooth® Enabled

BRAND NEW - Just Released!

eal for IR consultants and
|

sional thermographnets
= Lreat omers! Visit
i | ¥ y 1 T
wiww bestininfrared.con

Starting at $49,950
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XPERTS IN
UMER LEAK REPAIR

Flapper Valve Packing | Two Year Guarantea

,'f.. |If “ |

Flapper Valve Flanges

11111 :

] Tap Changers

L

) / | Pumps

- |

[ Drain Plugs |

i

| Cover F'Iugs: Experienced Technicians
II 1, | | |'I
| | Bushings | Lump-5um Quotes
| r.l' I

|
| | Weld Leaks
i

Mo Draining Ol

Sealant
Compatability Analysis

Dialectrically
Tested Sealant

| Reduced Down Time
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p
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UVR-1 Setting a NEW USA Standard

For Universal Voltage Regulator Controls!

G.E., Siemens, Cooper, Howard Industries.
ANSI-IEEE - 37.90 Surge/RF 2002 std. and
DNP-3.0 Communication CERTIFIED !
Five Year Limited Warranty.

UVR-1 - Advanced- Non Obsoleting
Control Technology!

UVR-1 Retro-fits with a Rail & Harness, quick change-
out KIT for all common brand Voltage Regulators,
INTO their existing cabinets. The Scrolling Control, and
Plastic Clad Operation and set-up Menu chart , pro-
vides users complete A-Z installation Parameters “at a
Glance.” ALSO, USC-1 Universal (Regulator) SIMPLE
Control without communication, UVR-1 LTC- For all
brands Load Tap Changer Transformers.

www.ICMlinc.com

1200 Ferris Road = Amelia, OH USA
513-752-4731
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Solid Brass Padlocks

and Accesories

Manufacturer of Herculock Padiocks &

P.0. Box 197 = Prospect, Ohlo 43342
Phone: (740) 494-2628
Toll Free: 1-800-345-2580
Fax: (740) 494-2274

www.herculock.com

STORM WATER DRAINAGE
100%6 OIL CONTAINMENT

P PP LD
S

s

_—

e a -

FETES-FFE HoUSaal
INTIALLIT THIROLUCH WAL

«Great for poor drainage areas
*Easy Install <Easy change out
PETRO-

Eﬁﬂ.
P Fmﬂ*Fﬂl
BARRIER- pLUG

See all owr products on the weh, ..

www.DILBARRIERS.COM

'u.iéz_l Kolidificaion Produces International, Ine.

P.0.Box 35, NORTHFORD, CT O&6472
1=-800-7T58-3634 Fax (Z203/484-9492
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MultiCAM, the worlds only LongWave
Infrared+Daylight Corona+Visible camera,
will ship in October, 2006 from CSIR in
Pretoria, South Africa.

The MultiCAM has had models operating for
about two years proving the feasibility,
developing  technology and getting
operational feedback.

For more information:
North American Distributor:
Dan Ninedorf
Ox Creek Energy Assoc Inc.
Tel: 800-531-6232

All other Countries Contact:
Alastair Chaffey, CSIR
ajchaffe@csir.co.za
WWW.COrocam.com

i'ﬂamE.'” MEM1H£
mre Fosyorpphie
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BCL Glove, Ltd.
Industrial specialized gloves

belglove

IMMEDIATE RESPONSE
SPILL TECHNOLOGIES
11760 COMMONWEALTH DR.

LOUISVILLE, KY 40299
TOLL FREE (866) 242-4368

Manage and Prevent Hazardous
Material Spills with Agent-X
Hydrocarbon Flow Filters

- ol

All HFF filters are hydrophophic,
allowing water to pass, while
preventing hydrocarbons from

migrating through the filter.

www.clagent.com
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Remote Capacitor

Controller

Not just another
pretty face...

8
Our CBC-7000 is also intelligent
and communicates well.

Trip/Close using time, temperature,
voltage, neutral current, or combinations
in “stand-alone” mode or w/SelectComm™
modules for two-way centralized control,

ur:nnunu 800.827.7966
TECHNOLDGIES

www.cannontech.com

" your tool for
. efficient
maintenance
www.als_:g}:ticum
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Product Showcases

Enhancing Substation
Automation

Breaker & LTC Monitors

* Reduce maintenance costs

* Monitor key equipment parameters
* Report to 5CADA in real-time

* Alarm and control setpoints

* Predictive maintenance

ICON]

MNTELLIGEMT COMTROLE

62 Industrial Park Road [T woo)
RO, Box 638 Saco, ME 04072 i)

Tel: 207-283-0156 FAX 207-2B6-145% v incon.com

THERE'S NOTHING LIKE
LIVING ON THE EDGE

RFL 3000 ES42H
Hardened Edge Switch

The new RFL ES42H lives on
the adge of IP networks. This
compact switch packs a big
punch, delivering up 1o six
10/100 Mb electrical or oplical
ports. Contact RFL for more
information and find out why
it's so exciting to live
on the edge.

@
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Information collection, analysis and application

When the game is on the line, utilities choose Itron for automation solutions to their most
critical business challenges. Thousands of energy and water providers worldwide team
with Itron for tools — from advanced meter data collection to the industry’s broadest
portfolio of software solutions to maximize the value of that data. That's because
choosing ltron means they have a strong teammate focused on the utility industry
who will be there for the long run. A teammate with proven technology, unmatched
knowledge, and the industry’s largest, most experienced customer support team to
ensure your success. Gall us when you're ready to add a ringer to your team.

Have you looked at all the ways ltron can help your business?

Choose a teammate
that guarantees a win.

Itron

Knowledge to Shape Your Future
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Powerful Solutions

SATEC Inc. 10 Milltown Court, Union, NJ 07083
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