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Introducing...

Three NEW Test Instruments

New MPRT

Megger Protective Relay Test System

= New Constant Power Output (CPO)
capability — delivers 200 VA current
and 150 VA voltage

= Multiple VI-Gens deliver 4 voltages
and 4 currents, or 8 currents

® Built-in transducer testing capability
= User specified configuration

® Unique TouchView Interface (TVI)
controller makes manual and
semi-automatic relay testing a breeze

= Built-in preset test routines for many
popular relays

= Also comes complete with easy-to-use
AVTS software for fully automatic
relay testing

For more information call:
1-800-723-2861 or 214-333-3201
See us on the web at www.megger.com

Circle 150 on Reader Service Card

New TTR" 100

Single Phase Handheld Tester

= Tests turns ratio, phase displacement,
excitation current, vector group,
winding resistance and polarity

= Fully automatic, fast, easy-to-use
and light weight

= Measures the widest turns ratio
range in the industry (20,000:1)
with the highest accuracy of
+0.1% @ 0.8 to 2000

® Stores 200 test results and 100 user
defined transformer test settings

RS232 for data transfer and printing

Now tests meters
with installed Turtles.

PHAZER

Watthour Meter Test System

True three-phase and single-phase
testing capabilities

Fully automatic operation

32 bit operating software for use
with Windows 95, 98, 2000, ME,
XT 4.0 and XP

State-of-the-art optical sensor system
Built-in automatic calibration routine

Unique “bubble lens” precisely picks
up LED and edge of disk

MViegger.
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ELECTRICITY DISTRIBUTION AUTOMATION:
A CHALLENGING FUTURE INDEED

The state of the electricity distribution business is at a crossroads.

NEW ADVENTURES IN SUBMETERING

GOING BEYOND THE BILLUNG METER TO INCREASE VISIBILITY INTO ENERGY
USAGE DATA AND CREATE GREATER EFFICIENCIES

For years in the utility industry, submeters were viewed as a collection of rather simple
measurement devices used for one main purpose — utility bill allocation.

............ SYSTEM SOLUTIONS TO C&l DATA COLLECTION
Utilities have traditionally collected data from their commercial and industrial
(C&l) customers once a month.

............ MULTI-DROP MULTIPLEXING SOLVES MULTIPLE
COMMUNICATIONS ISSUES
ONE MAS RADIO SYSTEM, MULTIPLE CHANNELS REQUIRED
The Rural Electric Convenience Co-Operative (RECC), with headquarters in Auburn,
lllinois, is migrating its SCADA system from ILEX proprietary protocol RTUs to open
protocol DNP3 RTUs.
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32 ... XML WEB SERVICES IN THE UTILITY AUTOMATION/IT WORLD
IS THIS NEWSCAST IN OUR FUTURE?
* The temperature in New England today will be above normal,
with highs expected in the upper 90’s.

* The Power Grid Stability Index (PGSI) is expected to hold steady today at 85,
down 10 points from yesterday due to increased load on the grid and scheduled
transmission line maintenance in northern Ohio.

38 ... 4:11 PREPARING FORTHE PERFECT E-STORM
“4:11,” the Northeast blackout that began on August 14", 2003 at 4:11 p.m.
EDT, immediately brought to mind the events of 9/11.

46 ... NON-OPERATIONAL DATA CAN PROVIDE VALUABLE
BENEFITS TO UTILITIES THAT EXPLOIT IT
GEORGIA POWVER KICKS OFF PILOT TO INVESTIGATE
NON-OP DATA AUTOMATION
Like money left on the table, too many utilities are failing to retrieve and analyze all
of the valuable data collected in their substations.

Cover Page Photo:
W.LR.E. Services, a division of Manitoba Hydro




COMMUNICATION WITHOUT BOUNDARIES

/R\
ST RAT OS°

Wherever your operations need to be, Stratos is there. We offer a wide range of highly reliable VSAT solutions,
from narrowband to broadband, to keep you connected.

Self-contained and simple to use, our VSAT products are extremely cost effective - far less expensive than dedicated terrestrial
communications and more reliable than other wireless solutions. All the electronics you need can be housed in
a mast-mounted NEMA Type 4 enclosure: simply plant, plug and play.

Let our 20 years of experience providing SCADA communications services for utilities,
oil and gas, water, environmental and emergency back-up applications assist you
with your mission-critical communications requirements.

In today’s connected world, ‘remote’ is only a state of mind.
For reliability and for reach, Stratos stands apart as the world’s premier provider of global remote communications.

Stratos VSAT, Inc., 58 Inverness Drive E, Englewood, CO 80112 800 424 9757 vsat.sales@stratosglobal.com www.stratosglobal.com
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The state of the electricity

distribution business is at a

crossroads. Changes in

technology, the business
environment, regulatory
requirements, and customer
expectations are impacting
the electricity distribution
business today, and those
pressures will only increase
in the future. The end-use
market served from the
distribution grid will
inevitably change from
analog-equipment-using
consumers to digital-
dependent consumers. The
growth of the digital society
will demand improved
power quality. And if that
isn’t enough to keep distri-
bution companies busy,
there will also be a conver-
gence of electric and
telecommunication
technologies such as broad-
band over power line (BPL)

communications.

Electrici

Distribution Automation:

A Challenging Future Indeed

By: Francis Bradley, Vice-President

Canadian Electricity Association, bradley@canelect.ca

On the other side of the meter, as more micro-
generation technologies reach commercial
viability and are connected to the distribution
grid, the volume of two-way power flow on the
distribution grid will increase. Distributed
generation technologies will radically alter the
traditional regulated electricity business by
bypassing the installed infrastructure and use the
distribution system as a backup service.

Distribution automation, automated metering
technologies (AMT), distributed generation,
and the wired and connected home will radically
alter the current electricity distribution business.
Distribution utilities will need to adapt to stay
competitive in this new environment. To
survive, the electricity distribution industry will
need to move to managing in real-time, using an
intelligent, reliable two-way distribution infra-
structure to support a digital society, where the
power network of the future will be real-time,
responsive, adaptive, eco-sensitive, flexible,
price-smart, self-diagnosing, self-healing and
interconnected with everything else.

The August 14, 2003 power outage in Ontario
and eight eastern US states underscored the need
to re-examine the current state of the electricity
system, including the distribution network. The
report, “The Cost of Power Disturbances to
Industrial & Digital Economy Companies” indi-
cated that across all business sectors, the US
economy was losing between $104 to $164
billion per year due to power outages and
another $15 to $24 billion to power quality
phenomena. While there have been incremental
improvements in distribution system and equip-
ment, the distribution assets have not had revo-
lutionary changes in the past 50 years.

Many Canadian utilities will face massive
infrastructure replacements in their distribution
grid serving their customers — residential,
commercial, and industrial. Governments at
all levels, regulators and stakeholders are
continuing to push distribution companies for
improvements in reliability, cost of service,
power quality, consumer service and safety.
Distribution utilities will be operating in a
more complex regulatory environment where
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performance rather than investment drives most
of the operating profits. Rather than today’s
“one-size-fits-all” service, customers will be able
to customize their electricity service to suit their
needs including cots, environmental impacts
(i.e., green power), and levels of reliability and
power quality which will require distribution
utilities to offer much more sophisticated tariff
structures.

In a report entitled “Electric Distribution
Utility Roadmap” (CEA Technologies Inc. & Cap
Gemini Ernst & Young) which provides a view of
the electricity distribution utility environment
22 years into the future, it is predicted that the
future of the electricity distribution industry is
secure to 2025 since there is no technology that
will replace the grid but that choosing to retain
current “design standards and equipment and
opting for small incremental changes in the way
business is done today will result in an un-
profitable future for a distribution utility”. The
Roadmap project reviewed more than 150
technologies and placed them on a 22 year (to
2025) timeline. It projects the investment level,
the parts of the distribution value chain that
would be impacted the most, the costs for
finishing the technologies and the opportunities.
The top ten (10) critical technologies include:

1) Asset Management IT Systems

2) Asset Effectiveness Monitoring

3) Automated Fault Detection &
Reporting

4) Broadband Over Power Line (BPL)

5) Device Self-Reporting

6) Maintenance - Reliability Centered

7) Rates = Market-Based

8) Modeling, Real-Time Dynamic¢ Load

9) Photovoltaic (solar cells)

10) SCADA Network Penetration
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Want fo
Re-tag
All These
Poles?

Why re-tag when you

MORE THAN
THREE TIMES LONGER

The key Roadmap

findings include:

— The distribution grid has to become more
intelligent;

— The emerging technologies will impact all
aspects of the distribution value chain and
needs to be planned into the standards and
designs for the distribution system;

— Rates, tariffs and operating rules will have the
largest impact on the ability of distribution
companies to operate. Utilities will be offer-
ing much more sophisticated tariff structures;

— The organization itself has to become much
more capable to deal with the complexity of
the future distribution system;

— The mix of people and skills will change
radically over the next 20 years;

— Distribution utilities will be serving more
demanding customers;

— The focus will be on affordability, reliability
and power quality;

— The electric distribution grid will be self-
diagnosing and self-healing;

— There are a number of technologies that
allow for making both regulated and non-
regulated income from asset utilization in the
future for distribution companies; and,

— Distributed generation will open the grid for
more two-way flows of electricity, increase
the level of live-line work, and require the
greater intelligence to operate.

The electricity distribution automation infra-
structure upgrade to an intelligent, reliable two-
way system is estimated to be about $2 trillion
investment globally by one set of estimating tools.
The portion of investment for upgrading
Canada’s distribution infrastructure is roughly
estimated between $60 billion to $200 billion.

To many in the distribution side of the
electricity business, this is the reality, and the
environment within which they are planning to
deliver the future. As an association supporting
the industry, CEA has been crafting its approach
to support the changes which will inevitably be
required. Central to these activities is CEA’s
Distribution Automation and Regulatory
Innovation Proposal.

Through this initiative, CEA is seeking to build
a partnership alliance among electric distribution
utilities, Natural Resources Canada and Industry
Canada in order to accelerate innovation and
the implementation for electricity distribution
infrastructure automation, advanced metering
technologies (AMT) technology, BPL communi-
cations services and distributed generation
in support of Climate Change, Canada’s
Innovation Strategy, and Canada’s Broadband
Communications deployment. This proposal is
the first step in creating the distribution utility-
supplier-government partnership necessary to
foster leadership in distribution automation,
technology and regulatory innovation as well as
strategic partnerships in support of sustainable
development and economic opportunities. ®

Coming soon: The Future...Stay tuned.

METAL Cea/t

I.D. PLATES & LABELS

Web: www.idplate.com

E-Mail: metalcraft@idplate.com

Tel.: 800-437-5283 or (641) 423-9460
Fax: (641) 423-8898

A retraction is being issued for the company description of Doble PowerTest LTD which appeared
in the 2004 International Conference Show Guide of Electric Energy Magazine. This is to correct
the statement made that Doble Engineering purchased the National Grid. In the Fall of 2002,
Doble Engineering entered into a consultant service agreement with the National Grid Company,
the largest electrical transmission company in England and Wales. Doble also expanded its
presence in the UK with the acquisition of the specialty test division of Powermann, a leading
UK based Electrical Engineering Company. Renamed Doble PowerTest, this team of specialist test
engineers operates throughout the world providing the highest standards of rotating machine
testing, diagnostics and condition monitoring, including condition assessment of all power and

industrial site High Voltage apparatus, including step-up transformers.
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Year after year millions of dollars in equipment and revenue are lost
with electrical damage Lau5-|;:d by Ground Potential Rise (GPR).
Don't risk becoming a paﬁ of this statistic!

Protect your business with Positron's Teleline or TeleLite Isolators.
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Bar Code Takes Pole
Tracking to New Level

MASON CITY, IA — Using Metalcraft bar code
products in pole inventory and tracking processes can
help provide the foundation for an efficient and effec-
tive automated asset management system.

Identifying and tracking utility poles and their
inventory with Metal Bar Code Nameplates will reduce
maintenance costs and downtime, as well as provide
more accurate data collection. These nameplates are
designed to resist abrasion, solvents, sun, salt air and
high temperatures and can be applied directly to the
poles using mechanical fasteners. An image intensifica-
tion process protects the image from damaging UV rays
and ensures that the bar code will ready accurately with
every scan for the lifetime of the pole.

Premium Stylemark™ Labels are ideal for
identifying and tracking transformers, junction boxes or
any other equipment mounted on utility poles. The
subsurface printing process used to produce these labels
combined with the polycarbonate material makes this
label perfect for highly abrasive applications. Plus, the
Tedlar® film protects the bar code and/or copy from
UV rays ensuring that the label reads correctly every
time.

Ceramic-on-Stainless Steel Nameplates are another
possible solution for identifying and tracking trans-
formers, junction boxes or other equipment — both
above and below the ground. These nameplates are built
to withstand the toughest environments and are resist-
ant to water impurities or run-off if flood conditions
occur with transformers underground. The bar code is
printed on a ceramic layer which is then fused on the
stainless steel substrate making it resistant chemicals as
well as temperatures over 1000°E

For more information about Metalcraft utility
products, call Metalcraft’s customer service staff at 800-

437-5283 or visit www.idplate.com.

Note to editors: Metalcraft (Mason City, IA) has
been providing identification solutions for over 53
years. In 1950, the company began producing metal
nameplates for the advertising specialty industry. In
1952, Metalcraft added nameplates for property man-
agement and identification to their product line. Since
then, the company has provided thousands of property
managers throughout the U.S., Canada and overseas
with a wide range of choice in bar code, serialized and
unserialized nameplates and labels for mild, moderate,
and extreme environments. @
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Low Income Energy Assistance:
EEI Survey Shows Wide-Ranging
Industry Support

WASHINGTON, - The results of a national survey
by Edison Electric Institute show that the nation’s share-
holder-owned electric power companies are offering a
wide variety of programs and services for their low-
income customers.

In total, the industry is offering over 750 programs
and activities nationwide. These include billing assis-
tance, weatherization, efficiency, community develop-
ment and outreach, and more. Sixty operating compa-
nies serving over 62 million residential customers
responded to the EEI survey, representing approximate-
ly 75 percent of the total number of residential
customers served by EEI member companies.

“Given the importance of electricity to the quality
of life for all people,” said Michael McGrath, EEI’s
Executive Director, Retail Energy Services, “it is espe-
cially important to offer help to those who need it. The
recent natural gas price increases, and the potential costs
arising from the need to strengthen the country’s elec-
tric infrastructure make this help all the more vital.”

Attached is a fact sheet on the industry’s support
for its low-income customers. Detailed information
from the EEI survey can be viewed at:
www.eei.org/retail/low-income

McGrath added that by sharing the survey results,
"hopefully we will be able to inspire electric companies
in developing new and effective programs for their low-
income customers. One extremely important national
action we can take is to further encourage the good
work being done by the industry to increase Low
Income Home Energy Assistance Program (LIHEAP)
and Weatherization 2004 funding to $3.4B and $281M
respectively.”

Edison Electric Institute (EEI) is the association of
United States shareholder-owned electric companies,
international affiliates and industry associates world-

wide. Our U.S. members serve approximately 90

8 Electric Energy T&D Magazine — March-

percent of the ultimate customers in the shareholder-
owned segment of the industry, and nearly 70 percent
of all electric utility ultimate customers in the nation.
They generated almost 70 percent of the electricity

generated by U.S. electric utilities.

Electric Company Low Income
Energy Assistance: EEI 2003
Survey Results

Some of the key findings from the 2003 EEI survey
of electric company programs and activities for low
income customers include:

* Sixty companies (100 percent) are offering programs
or activities targeting some type of billing assistance.
Typical programs include LIHEAP, fuel funds (with
customer donations), average payment plans, and
discounts on energy or customer charges.

* Forty-seven companies (78 percent) are offering
weatherization-type programs. Typical programs
include attic insulation, window sealing, and/or
caulking.

* Forty-two companies (70 percent) are offering general
residential efficiency programs or programs targeted
to low-income customers. Typical programs include
heating/cooling system incentives and rebates, Energy
Star high efficiency appliance programs, or energy
audits (on-site or on-line).

* Thirty-five companies (58 percent) are providing
economic programs. Typical programs include
Economic Development Councils (at the local or state
level), special tariff/rate riders, or tariff/rate discounts
based on specific economic development criteria.

e Thirty-seven companies (62 percent) provide at least
one type of community outreach program. Typical
activities include food drives, senior citizen programs,
or employee volunteer activities (sponsored by the EEI
member company).

* Twenty-six companies (43 percent) offer other
programs that are targeted to low-income customers.
Examples of "other" programs include scholarships,
charitable trusts, budget counseling, medical needs
programs, and individual development accounts.

EEI surveyed its member companies about their
low-income programs during the summer of 2003.
Data was compiled and finalized in December 2003.
The detailed information from the EEI survey can be
viewed at: www.eei.org/retail/low-income

Edison Electric Institute (EEI) is the association of
United States shareholder-owned electric companies,
international affiliates and industry associates world-
wide. Our U.S. members serve approximately 90
percent of the ultimate customers in the shareholder-

and nearly 70 percent
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Baze fo ensure design
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“Through our StakeOut 6.0 upgrade, I've had a great working  —takeQut6.0 key features and benefits

relationship with MiniMax's feam. StakeOut benefits people  Fieduce costs
throughout my uiity, Qur construction crews have clearer and easier
fo read sfaking sheets. Accounting gets more accurale information.
And most importantly, my engineers have al the tools they need o
complefely design in the field, including wnits, matanals and spec
drawings. By designing in the field. we've been able lo increase
accuracy and base our designs on real-world information, SfakeOut
is easy fo use foo, We can even show customers designs and cost
estimales onsife.”

- Bryan Bowen, Line Extension Supervisor See StakeOut in action at:
www.minimax.net/stakeoutdemo.php

Sulphur Springs Valley Electric Cooperative
miniMax

Corporation

Stekeut « LookOuf « Easelut « (IS Senices « SeadaCam

+ Automate the work order process
» Ensure high adoption rate among engineers
* Eliminate process redundancy

» Work order driven

* Integrate with the enterpnse

* Leverage your GIS investment

= Ensure accurate data collection

* Maintain flexibility
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CORPORATION ®

Trusted Worldwide for
Quality Test Equipment

Truck/Van Mount
Fault Locating
Equipment

1 (205) 788-2437

YONCOTp{E voncorp.com
WWW. YOTICOTR. COm

of all electric utility ultimate customers in the nation.

They generated almost 70 percent of the electricity
generated by U.S. electric udilities. ®
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KEMA Launches Geospatial
Design and Development
Consultancy Spinoff -
VELOCITIE Integration Inc.

BURLINGTON, MASSACHUSETTS - KEMA, an
independent provider of technical and management
consulting services to the electric power and gas energy
industries, today announced the formation of
VELOCITIE Integration Inc. VELOCITIE is a GIS
software design and development consulting firm
focused on geospatial utility operations.

KEMA formed VELOCITIE as part of its strategy
to reorganize its operations employing GIS software
development resources. The move is designed to create
low cost, price competitive software development and
system integration services for udility clients while
maintaining KEMA's standards of excellence.

“We are very excited about the new launch and
about the prospects for success,” said Kelly Warner,
president of KEMA Inc. “KEMA stands for quality.
Creating VELOCITIE gives us the flexibility to contin-
ue to provide clients with world class IT services in a
more flexible, cost-competitive manner.”

Warner continued, “Forming VELOCITIE is a key
component of KEMA's strategy-to-implementation
consulting model. The move allows KEMA to continue
to focus and build on our energy industry and utility
operations domain expertise while letting VELOCITIE
concentrate on delivering best-in-class software imple-
mentation services. KEMA’s continuing IT consulting
operations will be centered on higher end services that
leverage our industry expertise, including IT strategy
and planning, business design and implementation, IT
architecture, software vendor evaluation and selection,
project management of implementations and integra-
tion, and client acceptance of project deliverables.”

KEMA's IT consulting focus includes systems inte-
gration for transmission and distribution utility opera-
tions. Specific areas of expertise include enterprise
application integration, project management, opera-
tional real-time data marts, asset management, billing
and settlement, and energy data management and
analysis.

Under the new organizational structure, KEMA will
partner with VELOCITIE to deliver client engage-
ments where complementary services are a good fit with
client needs. KEMA will continue to serve existing
clients with VELOCITIE as a subcontractor.

10
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Headed by former KEMA Director of Strategic
Alliances Bart Koenig, Green Bay, Wisconsin-based
VELOCITIE provides GIS software design and
development services in conjunction with KEMA's
business process, system architecture, and project
management services. VELOCITIE will also focus on
utility market sectors that are not a key focus for
KEMA, including small municipals and co-ops,
telecommunications, water and wastewater utilities.

“The formation of VELOCITIE signals KEMA's
continuing commitment to providing quality end to
end implementation services to the GIS utility market,”
said Koenig. “The VELOCITIE team is poised to carry
on KEMA's tradition of affording our clients
experienced personnel, best practice implementation
strategies and cost effective solutions for the energy,
municipal and telecommunications GIS markets.”
About KEMA

KEMA is an independent company with an inter-
national reputation for high-level technical consultancy,
testing, inspections and certification for businesses in
the energy industry, assisting more than 500 clients in
more than 70 countries. Headquartered in Arnhem, the
Netherlands with subsidiaries and offices worldwide,
KEMA 1,500  full-time

professionals and leading experts in many facets of the

employs more than
energy utility industry. Founded in 1927, KEMA serves
the complete spectrum of participants in the energy
marketplace and offers a full complement of services
supporting generation through the consumer side of the
meter. KEMA's North American business operations
are headquartered in Burlington, Massachusetts. @
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Kristen L. Kruger Brewitt

Corporate Media Relations, KEMA Inc.

E-Mail: kbrewitt@kemaconsulting.com

www.kemainc.com

British Columbia
Transmission
Corporation
Announces
Ebrahim Vaahedi
as Chief
Technology
Officer

Vancouver, BC — Michael Costello, President and
CEO of British Columbia Transmission Corporation
(BCTC), is pleased to announce the appointment of
Ebrahim Vaahedi as Chief Technology Officer.

As CTO, Dr. Vaahedi is responsible for developing
and executing a consolidated Technology Plan for
BCTC. He joined BCTC from his role as a Senior

iding energy consulting
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services as well as leading Perot’s team engaged in

developing Mid-West ISO’s Integrated Control Center
System. Previously at Perot Systems, he worked at the
California Energy Office as a Senior Specialist
Consultant engaged in the management and develop-
ment of application programs for California Power
Exchange. Before working for Perot Systems, Dr.
Vaahedi was the Manager of Control Centre
Technologies Department for B.C. Hydro.

Dr. Vaahedi holds a doctorate from the Imperial
College of London with an emphasis on the secure and
economic operation of power systems. He is a Fellow of
the Institute of the Electrical and Electronic Engineers
(IEEE), a Fellow of the Institute of Electrical Engineers
(IEE) in UK, serves as the Chairman of the Operation
Methods Subcommittee of IEEE and is an Editor of the
IEEE Transactions in Power Systems.

Established in legislation on May 29, 2003, British
Columbia Transmission Corporation was created to
support the delivery of low-cost, reliable energy to meet
the needs of British Columbians and our economy now
and in the future. It is responsible for operating, man-
aging and planning the electricity transmission system
of wires, and directing new investment in transmission
infrastructure upon receiving approval from the BC
Utilities Commission. BCTC began operation in
August of 2003. e
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Hitachi Software Announces
Any*GIS™ Version 3.5

Enterprise GIS Solution Continues Support for
Open Standards While Incorporating Additional
Functionality

Westminster, Colorado — Hitachi Software Global
Technology (HSGT) announces the March 1st release
of its open spatial data integration solution, Any*GIS
Version 3.5. This release includes a document manage-
ment extension, GPS support on the Any*GIS mobile
client, and several new functions within the Spatial
Information Module (SIM) and Network Information
Module (NIM).

Any*GIS is a Geographic Information System that
allows organizations to adopt open standards while pre-
serving legacy spatial data and work flows. Any*GIS is
based on Open GIS Consortium standards that include
the OpenGIS® Simple Feature Specification (SFS),
(CD),
Geographic Markup Language (GML). It also employs

Coordinate Transformation Services and

open industry standards, including Java 2 Enterprise

Edition (J2EE), Common Object Request Broker
Architecture (CORBA), eXtensible Markup Language
(XML), and Structure Query Language (SQL).

New Key Features of Any*GIS Version 3.5:

* A robust document management extension that
allows geographic features to link to multiple docu-
ment sources such as Office documents, CAD
drawing files, graphics files, and scanned images.

* GPS support for the Any*GIS mobile client with
location tracking and automatic map orientation to
indicate directional heading.

e An improved Network Information Module (NIM)
that includes support for the GIS interface of the
MultiSpeak Version 2.2 specification.

* An enhanced Spatial Information Module (SIM) with
expanded relationship query that performs value
calculations from attribute data.

e Native support of IBM DB2 Spatial Extender
datastores.

e Support for Red Hat Enterprise Linux Version 3
operating system.

“Any*GIS has always supported open standards and
the integration of disparate GIS data sets,” stated Mr.
Robert Carroll, Vice President of Hitachi Software
Global Technology. “With the release of Version 3.5,
we are expanding our solution to support customer
challenges - including facility and resource management
and field data access.”

Any*GIS Version 3.5 Enterprise Server,
GeoAdapters, and clients will be generally available in
March 2004.

About Any*GIS

Built on Open GIS Consortium standards and open
systems architecture, Any*GIS is a multi-tiered
interoperable framework that allows data access and
dynamic updating to multiple GIS data sources, with-
out compatibility and translation issues. Any*GIS
supports spatial data access and updating to OpenGIS®
Simple Feature Specification datastores in Oracle and
SQL Server, as well as proprietary formats including
those from Autodesk, ESRI, Intergraph, Maplnfo and
GE Smallworld. Users can access data from the
Any*GIS Enterprise Server via three clients: Any*GIS
Pro, Any*GIS Web, and Any*GIS CAD. Developed
using Java 2 Enterprise Edition (J2EE), Any*GIS is
highly customizable and can be tailored to meet the
needs of any organization that depends on accurate
geographic and associated non-spatial data.

The system makes it possible for organizations that
manage large infrastructures (utilities, telecommunica-
tions, and government agencies) to integrate disparate
facility spatial data sources, enable business workflows,
facilitate GIS data management with CAD, and

maintain legacy GIS applications and data.
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More information can be found at www.anygis.com.
About Hitachi Software

Hitachi Software is a leading software, data, and solu-
tion provider for companies seeking to maximize their
potential through spatial information. Hitachi Software
solutions combine Open GIS Consortium standards;
imagery and vector data products; and award-winning
automatic vectorization software. Headquartered in
Tokyo, Japan and with operations in Colorado, USA
and Orleans, France, Hitachi Software continues to
pioneer new technologies and services for customers
such as utilities, telecommunications companies, and
governments. Hitachi has been a technical member of
the Open GIS Consortium, Inc. since 1997. For more
information about the company, please visit
www.hsgt.com.

Any*GIS and GeoAdapter are registered trademarks or
trademarks of Hitachi Software Engineering Co. Ltd. in
the USA, Japan, France, and/or other countries. All
other brand names, product names, or trademarks
belong to their respective holders.
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Hindlepower, Incorporated, one
of the leading manufacturers of
battery chargers and specialty
power supplies, announces the
compliance to meet DNP3
protocol

AT SERIES COMMUNICATIONS

-

Hivoi eEPower

The newest addition to their already successful line
of AT10.1 and AT30 Series Battery Chargers, is the AT
Series Communications Board. This option allows the
user to remotely monitor and control the AT Series

nection. This product



complies with the DNP3 Subset Level 2 Test. DNP3 has been designed to meet cur-

rent and future North American protocol standards for telecontrol applications.

DNP3 offers flexibility and functionality to the already conventional communications
protocol, while providing a very efficient layered protocol that is ensuring high data
integrity. Users can expect many benefits from this protocol and that is why the AT
Series Communications Board is so successful to this line of AT10.1 and AT30
Battery Chargers. The DNP3 is based on the IEC 870-5 requirements which also
make it an acceptable choice for a SCADA environment.

This compliance serves as an endorsement of the company's products for meeting
the industry's highest standards for quality and safety worldwide. Headquartered in
Easton, Pennsylvania, HindlePower manufactures and distributes products primarily
to end users in the stationary and utility markets throughout the United States,
Canada and Europe. For more information visit www.hindlepowerinc.com and
request brochure #JF5014. o
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Elster Electricity’s EnergyAxis® System with
intelligent two-way communications gains
momentum worldwide

Raleigh, North Carolina, U.S.A. — Elster Electricity, LLC (formerly ABB
Electricity Metering) announces that its EnergyAxis System has gained worldwide
acceptance by various utility companies in North America, South America, the
Caribbean, and Asia. Since the EnergyAxis System’s introduction in September 2003,
Elster Electricity has received commitments from nine utilities totaling over 6000
system meters, with the average initial project deployment ranging from 500 to 1000
system meters. The size, scope and stage of deployment of each project vary. The
utilities include large investor-owned and public power utilities that own and operate
over 20 million meters.

Utilities are testing various advanced features of the EnergyAxis System’s intelli-
gent, two-way network including remote disconnect and reconnect; kWh energy
consumption; demand metering; time-of-use metering; load profiling; special reads
for high turnover and difficult to read areas such as apartment complexes; and
extended network coverage areas using minimal infrastructure.

“The EnergyAxis System is designed to address targeted deployments as well as
large-scale deployments. The system’s scalability is an attractive feature that allows
utilities to deploy surgical implementations with the option for future growth as their
business needs require. Utilities now have the opportunity to install a two-way intel-
ligent radio frequency (RF) network and have immediate access to the advanced
metering functionality provided by the EnergyAxis System with a minimal initial
investment,” remarked James Andrus, manager or AMR systems and market develop-
ment at Elster Electricity.

About the EnergyAxis System

The EnergyAxis System for residential and small commercial and industrial
metering automation uses a powerful two-way RF communication system with
Elster’s new, electronic single phase REX™ meter. The system’s advanced architecture
uses Elster’s A3 ALPHA® meter as the host for local data collection from a network of
REX meters. Revenue metering data is stored in each REX meter. A3 ALPHA meters
equipped with both wide area network (WAN) and RF LAN option boards function
as data collectors and manage LAN networks of up to 1,024 REX meters. A3 ALPHA
meter collectors store data collected from REX meters on the LAN and periodically
upload the data to Elster's EnergyAxis Metering Automation Server (MAS) via a
public WAN. Because A3 ALPHA meter collectors are also system meters, capital

expenses, installation, and maintenance costs are reduced. Both the A3 ALPHA meter
collector and REX meter are programmed and configured using Elster Electricity’s
Metercat™ Support Software release 1.4.

The LAN uses an intelligent, two-way spread spectrum frequency-hopping
technology with self-registration to provide secure, reliable communications between
network meters and data collectors. This technology enables individual meters to act
as repeaters, creating a dynamic communications path that optimizes signal strength
and reliability.

About Elster Electricity, LLC

Elster Electricity (formerly ABB Electricity Metering) is located in Raleigh, North
Carolina and is a leading provider of electricity metering products and services
throughout the world. Elster offers a comprehensive portfolio of innovative, cost-
effective electricity metering products, communications solutions, and metering
automation systems for residential, light and heavy commercial and industrial appli-
cations, and sub-metering applications. Designed to meet the diverse electricity
metering requirements of a global customer base, Elster’s metering products include
advanced high accuracy ANSI and IEC electricity meters, featuring the EnergyAxis
System with the new electronic REX™ meter and the ALPHA® meter line. Elster
Electricity serves customers through a global sales force. Visit Elster Electricity’s
website at www.elsterelectricity.com. ®

Circle 141 on Reader Service Card

For more information contact:

Gabrielle Puccio, Director, Corporate Communications

Elster Electricity, LLC; gabrielle.puccio@us.elster.com

lﬂ'ﬂm

MINMNIATURE

Frequency Monitors
With LED Displays

& BiHz @ 120°220ac or J00H: &1 200

& T Bmple connacicons: Mo sxlernal power
& {0 THz accuracy: 1.00° x 0.88° packages
= Fugged spoxy-encapaulsied cormincion

D OAIEL

FIREEY Ry SR
M Cargiog pe 0D

R w11 Dabat B, Wiimbald, L (sl
Tt 5001100 E-T0-TTRY

Eruit eisafvwican  BO-S001 Regeriensi

clecirosonic

- ponie oo BE0-SET-BRAT

Circle 176 on Reader Service Card



“

For years in the utility industry,
submeters were viewed as a
collection of rather simple
measurement devices used for
one main purpose — utility bill
allocation. Later, the manufac-
turing world discovered that
submeters could be valuable
tools not only in allocating,

but also in analyzing, managing,

forecasting and controlling

energy usage. In this role,
submeters act as a helpful
window into the energy

consumer’s business processes.

Load Research
Project Checklist

[J Sample Design

and Selection
[J Customer Recruitment
[J Customer Site Survey
[J Equipment Procurement
[0 Equipment Installation

[J Commissioning

[1 Data Collection
with VEE

[J Reporting

New Adventures in Submetering
Going beyond the billing meter

to increase visibility into energy usage

data and create greater efficiencies

By: Vance Hall, Vice President, MeterSmart, L.P.

n the electric utility world, the story is dif-
I ferent. Here the submeter has not played a

significant role until very recently. Today,
new uses for submetering technology are being
realized by utilities to enhance load research pro-
grams, measure energy demand and provide
important data for marketing programs that
offer customers a chance to track their own ener-
gy usage on the Web in the middle of a billing
cycle. All of these new uses are finding a place as
valuable customer retention tools for leading
utility companies.

In a world of costly blackouts, high energy
demand and high energy prices driven mostly by
high natural gas prices and low generation and
transmission capacities, utilities are beginning to
use submeters as tools to help their customers
reduce operating costs and drive loyalty, espe-
cially among commercial and industrial business
customers.

Effective Load Research

With numerous technological advancements
and rising costs facing the electric utility indus-
try, utilities are doing more homework. Case in
point, load research programs and individual
customer research efforts are gaining popularity
because of their ability to show utility customers
when and how they can save money on the
monthly energy bill. Capabilities made possible
by today’s more advanced submeter are playing a
critical role.

Electric load research provides end-user data
with a wide range of uses. It is the basis for cost-
of-service studies used in the ratemaking process;
the driver for load profiling for billing and set-
tlements; and the enabler of demand and energy
requirement forecasting. It also proves value in
the creation or revamping of utility marketing
programs.

Load research involves the process of defining
the population or target customer segment to
be analyzed, creating a sample design that

Electric Energy T&D Magazine Y lelfela BN el( 210 0 NVIC

accurately represents the target, selecting the
sample set of customers, recruiting the sample of
customers, installing interval data recorders,
collecting and analyzing the sample data and
finally reporting the results. The objective in
recruiting the sample set of customers is to
obtain as many of the primary sample customers
as possible or a certain amount of bias may enter
into the sample. To minimize the amount of
rejections of the primary sample set, care must
be taken in the recruiting phase of the project.

In past years, metering with interval data
storage capability was large and bulky, therefore
customers often rejected them because they did
not want a large, unsightly piece of equipment
installed within or attached to their premises.
With the advent of electronic metering came
smaller recorders under glass, which are less
intrusive. One issue remained, however, which
was that installation of the recording equipment
required a service interruption in order to install
the research meter. This presented a problem for
the end user.

For most residential customers this was not a
major issue, but for most commercial and indus-
trial customers turning off the power isn’t even
an option. A service interruption at a large
industrial facility means idle workers, wasted
wages and compressed deadlines for products
and services — all very costly predicaments.
Therefore, installation was most likely deferred
until a time that would cause the least impact to
the industrial customer. In turn, this meant over-
time expenses for the utility to have workers
install meters on the weekend or on a holiday.
For smaller commercial customers, like a dentist
office or a small grocery, a service interruption
means the business cannot service its clients
during the outage, which affects their ability to
earn an income.

So what is the impact of customer rejection? In
the context of load research, it leads to inaccu-

rate data. For example, if all customers that



refuse to let a research meter be installed because of the service interruption
are rejected, the sample becomes one of only customers that will allow a
service interruption and not a representative sample of the target population.
These customers could easily have a different set of energy usage patterns than
the population-at-large.

The latest submeters solve this predicament as they can be installed without
a service interruption to the customer. Split-core current sensors are installed
around the conductor or wire, thereby maintaining continuity of service to
the facility. This also allows the submeter to be installed behind the billing
meter, yet on the same supply circuit; therefore, accurate load profile infor-
mation is obtained as it comes from the same power supply line as the billing
meter. Removing the service interruption requirement virtually eliminates
customer rejection once the utility customer is educated on the benefits and
added control they’re given over their own energy use.

The next hurdles are hardware and software compatibility, ease-of-use and
cost of communications. Most utilities use a standard interval data-collection
software platform that reads and stores interval data in 15-minute increments
from their billing and research meters. But most submeters are not directly
compatible with this software and data must be gathered by one software
platform, translated to the utility software, then handed off to a display medi-
um or Web presentation tool. This is obviously very cumbersome, prone to
error and expensive to say the least. Therefore, meter and software compati-
bility as well as a simple display medium (i.e. Web presentation) are essential
elements to any effective program. A seamless approach is desirable for both
utility research and "end customer” usability. Energy information stored on a
secure Web site allows both the utility and the customers to access the data
from any Web enabled location to assess energy usage data in near real-time.
This allows proactive decision-making and rejuvenates demand-side manage-
ment (DSM) projects. Program costs are also driven by the cost of commu-
nication, if a dedicated phone line is required, installation may take several
months and be priced at $30 to $50 per month, plus the cost of installation
at $250 to $500. On the other hand, if a shared phone line can be used, the
meter dials a 1-800 number in the middle of the night, enabling considerable
savings.

Validating Demand-Side Management

One recent project in California is using the benefits of load research to
validate an existing demand-side management project. The large investor-
owned utility is in the midst of conducting a load research study to validate
the accuracy of a remotely driven thermostat-control initiative.

The purpose of the program is to measure usage data and confirm the
magnitude and timing of reductions in consumption during control periods.
In this case, thermostats at a sample group of approximately 150 small
businesses can be remotely controlled by the utdility to be increased or
decreased by between 2 and 4 degrees Fahrenheit.

The desired result, obviously, is to reduce electricity demand during the
control period (critical peak demand periods), while providing minimum
(often unnoticed) environmental changes at the customers facility. In full
turnkey fashion, the California utility had its submetering solution vendor
install submeters behind the billing meter to eliminate the need for a service
interruption, and conduct interval data collection, processing, analysis and
reporting services as well as Web presentation. Again, multiple meters were
used as well as runtime sensors on the HVAC units. In each case, the
customer’s phone line is shared, which reduces communication costs to the
utility for retrieving timely submeter data. Information from the submeter is
transmitted in off hours, usually from midnight to 6 a.m., to eliminate inter-
ference with business operations. In addition, each submeter is equipped with
“off hook detection” that enables the meter to disconnect from the phone line
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and give control back to the customer if the
customer picks up the phone to dial out. The
submeter is designed to retry the communication
at a later time in the event that “off hook detec-
tion” is encountered.

Currently at its midway point, the project has
already achieved some intriguing results showing
a 10Mw reduction of demand for a one hour
period based on 5,000 participants.

Again, the use of industry-standard equipment
is key. Compatibility between metering and
software means utilities no longer face the burden
of trying to maintain multiple platforms for
reading interval data; it can all be done on a sin-

gle platform. This, coupled with the fact that a
vendor’s submetering falls within the require-
ments of meeting billing accuracy standards,
makes the submeter a very useful tool in the
electric udility industry for load research.

Providing Critical Data
for Troubleshooting

Metering used for load research or customer
profile information often provides valuable infor-
mation on individual customer usage characteris-
tics. This information can lead to true and imme-
diate savings for the customer. This is especially
true when a utility customer incurs high demand

organizations worldwide.

A Powerful
Combination!

Professional Power Systems Tool Sets
for Simulation & Real Time Playback

PSCAD™ A fast, accurate, and easy-to-use visual simulation
suite for power systems design, analysis, and testing —
the choice of over 1000 commercial, industrial, and research

RTP™ Real Time Playback™ Power System Waveform
Generator is a powerful, portable testing environment
which easily and accurately handles complex power system
test requirements. RTP™ is designed to harness the power
of the PSCAD™ simulation software for testing AC and DC
protection and control systems in both the laboratory and
in the field. RTP™ supports automated batch testing and
GPS-synchronized end-to-end system testing.

charges for electricity caused by inefficient
operation of that facility.

In a real-world example from a Texas-based
cooperative, one of the udility’s customers, an
Episcopal Diocese retreat facility, experienced an
alarming $8,000 increase in its electricity bill.
The camp welcomes more than 40,000 visitors
annually and likely had a number of places where
energy usage could be better controlled. However,
the facility lacked proper metering.

To gain visibility into the problem, the utility
first installed an interval meter with an associated
secure Internet account that allows camp officials
to view their own energy usage via the Web. The
Coop offers this program to its commercial and
industrial customers via the utility’s generation
and transmission partner and a third-party
submeter and energy information service
provider. Camp officials could now view when
their energy usage was peaking, but they could
not yet see where and, most importantly, why it
was going up. This was a perfect job for a bit of
customer research.

As the project manager, the Coop determined
that submeters should be installed at the camp’s
conference center, the chapel and within the
facility’s two hotels. The project manager, along
with its partners, identified metering equipment
that allowed the use of industry-standard interval
data retrieval software to retrieve usage data every
15 minutes. And, because the facility has guests
year-round, turning off the power for any period
of time was not an option. So, the Coop installed
submeters with split-core current sensors around
the conductor, thereby maintaining continuity of
service to all buildings involved in the program.

Soon facility managers were able to see when
and where energy was being used, plus the Web-
based energy management program from the gen-
eration and transmission partner, and automated
meter reading and data analysis became a regular
part of operations at the camp. With meter instal-
lation completed by March 2003, payback for the
project was achieved about three months later in
June. Equipment costs were covered by the utili-
ty, which now had a happier long-term business
partner in the Episcopal Diocese facility.

In both of these cases — the validation of the
California utility’s demand-side program and
troubleshooting at the Episcopal campsite @ the
common threads were maintaining service to the
facility during installation, and submeter
compatibility with industry-standard interval
data software. The common lesson? Load research

and demand-side management prove that it pays
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Receive all the fraining and up-to-date product
information that you need for 2004 in 7 days

The 5" annual Metering, Billing, CRM/CIS America
takes place in San Diego, California
2004 24-26 March 2004.

BILLING CRM/CIS
The combination of instructor-led fraining work-

200 Z0Oo<S .
shops, focused pre-conference seminars and the
thesonmmatediviure multi-frack program makes this the ultimate utilities
educationalexchange forum for 2004In 2004 the
program will focus on how ufilities can ufilize nexi-

24-26 Mﬂﬂ:h, 2004 gen technologies

to enhance revenues.

AMERICA

METER:NG
 AMERIGA

Highlights include:
* over 100 industry-elite speakers;
* a key-note address from Chairman William Keese of the California 23 March 2004
Energy Commission; -> Training Workshops:
* Compos Mentis Live!; * Demand Response Pricing Products hosted by Utilipoint
* a round-table discussion encompassing Mike Shames, Consumer * Segmenting the Utility Billing Market hosted by Utilipoint
Advocate of UCAN, Irene Stilling, Executive Director of San Diego e Cost Justifying a Revenue Recovery Program hosted by
Regional Energy Office and Jeff Nahigan, Senior Economist of JBS Arnett Consulting
Energy. * How to Establish a Successful Revenue Recovery Program
hosted by Arnett Consulting

24-25 March 2004
-> The Peak Load Management Alliance (PLMA) annual Spring
Meeting

24-26 March 2004
-> Exhibition: Answers from the industry's principal manufac-
turers are featured in dedicated exhibit hours that do not

compete with the conference sessions.

24 March 2004

-> Executive Workshop: The Future of IT and customer Care at
Utilities: This executive workshop, presented by Warren B.
Causey, Ltd., top-ranked industry professionals and futurists
will examine how CIS/CRM has been caught up in the
changing paradigms of the industry as a whole.

A number of additional industry leading events will be co-located with

Metering, Billing and CRM/CIS America: 20 — 27 March 2004
Effective metering, energy management and CIS technologies are vital if -> Tour: The first international AMR Technical Study tour to
the industry is to control future demand, minimize risk, increase customer the USA, will precede Metering, Billing, CRM/CIS America
satisfaction and loyalty, lower the cost of customer service and grow revenues 2004. and includes site visits to the leading and some of the
and Metering, Billing, CRM/CIS America remains the definitive platform largest sites in the United States. Utilities, consultants and
for discussion in this diverse and dynamic industry. vendors will demonstrate the fundamentals of and give
Registration and program information can be found at: in-depth knowledge and comprehensive information
http://www.metering.com/events/mam2004. surrounding, AMR projects. Extended services beyond AMR
compliant with or supported by AMR technology, such as
Issued by: Spintelligent (Pty) Lid customer billing, appliance monitoring, energy management,
Devi Paulsen: devi@spintelligent.com and home security monitoring will also be looked at.

Tel: 888 559 8017 (USA) + 27 21 700 3500 (international)
Fax: 413 487 6276 (USA) +27 21 700 3501 (international)

www. metering. com/events
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METERING

2004

BILLING CRM/CIS
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24-26 March, 2004

Saturday 20 March 2004

AMR TECHNICAL TOUR
- AMR TECHNICAL TOUR AM

Philadelphia:
AMR Technical Tour (Primer)

Sunday 21 March 2004

Philadelphia:

Las Vegas, NV: (Nevada Power)

Session A 0.1
IURPA Accredited Revenue Protection Training

- AMR TECHNICAL TOUR

AMR Technical Tour (PPL Electric Utilities)

Monday 22 March 2004

Cincinnati:

TRAINING/WORKSHOPS

AM
Session B 0.3
Demand Response Pricing Products

- AMR TECHNICAL TOUR

(Greater Cincinnati Water Works Offices)

Tuesday 23 March 2004

o

AMR TECHNICAL TOUR

PM
Fly to San Diego

Session A 0.2
IURPA Accredited Revenue Protection Training

- AMR TECHNICAL TOUR

TRAINING/WORKSHOPS

PM
Session B 0.4

Segmenting the Utility Billing Market

Wednesday 24 March, 04

PRE-CONFERENCE
SEMINARS

AM
- Session F 0.5
- Session F 0.6

Financing Metering and IT Assets

- Session D 7.1
Executive Workshop on the Future
of IT and Customer Care at
Utilities

- Session E 5.1

PM

- Session F 0.5

- Session F 0.7
ASP/Web Technologies and
Metering

- Session D 7.1
Executive Workshop on the Future
of IT and Customer Care at
Utilities

- Session E 5.2

LUNCH

Wednesday 24 March, 04
(cat inued)

PM

Joint Networking
Opportunity:
Welcome Reception

Day 2:
Thursday 25 March, 04

- Session 1.1
* Joint Opening Session
» State and Federal Programs

Joint Lunch on
exhibition floor

PM

- Session C 2.1
Regulation and Standards

- Session C 3.1
Emerging Technologies for
Metering

- Session C 4.1
Technologies

- Session E 5.3

Afternoon Refreshment
Break on Exhibition Floor

Day 2:
Thursday 25 March, 04
(cart inued)

PM

- Session C 6.1
Metering for Energy Management
and Energy Efficiency

- Session C 3.2

Asset Optimization

- Session C 4.2
Technologies

- Session E 5.4

- Session C 3.3
Technologies for Revenue
Enhancement: AMR

- Session C 4.3
Case Studies

Joint Lunch on
exhibition floor

4-8 PM.:

Joint Networking
Opportunity: Cocktail
Reception - Official
Opening of the Exhibition

PM
- Session C 6.3
Demand Response Management
and Advanced Metering Pricing
- Session C 3.4

Technologies for Revenue
Enhancement: AMR

- Session C 4.4

Outsourcing

Day 3:

Friday 26 March, 04
AM

- Session C 6.2

Demand Response Management
and Advanced Metering
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PM
Session C 1.2

- Joint closing session

27 March, 04

- AMR TECHNICAL TOUR
AM

San Diego, CA:

(San Diego Gas and Electric)



Always Connected,

Alays On

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

This is not just one blip. Hunt Technologies’ exclusive EPIC™" — e Deliver comprehensive customer
End Point Information & Control — solution and Always On™ service with access to detailed usage

technology delivers constant communication with each and every data, Time of Use provisions and reduced service outage time
endpoint in your distribution system. In addition to gathering

. e Energize your bottom line and your overall utility performance
precise meter reads, you can now do much more:

* Implement automatic real time outage detection and I¥s simple; either you have the only solution that can provide
restoration nofification a meter read and a continuous, detailed view of your entire

L o distribution system simultaneously, or you're not even on the radar.
® Secure a comprehensive view of your distribution network

with on-demand requests for coincident data, load profiling Contact us today at 800-926-6254

information and distribution performdnce indicators or visit turtletech.com

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

Hunt

", Technologies, Inc.

800-926-6254 © www.turtletech.com
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Trailer-Mounted Diesel Generators
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BOOTH COMPANY

201 ..

314

Advanced AMR Technologies

Agilent Technologies
AMPY Automation Digilog Ltd

... AMRA

Brooks Utility Products Group (Ekstrom)
Byram Laboratories

... Caffirst Utility Finance Group

Cogsdale Corporation
Conversant

... Datamatic

DB Microware
ELC Security Products

. Elster Electricity LLC

GE Energy
Gruner AG

... Holley Metering Group

Hunt Technologies
Itron

... Kema Consulting

KG Technologies
Landis +Gyr

... Marwell Corporation
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BOOTH COMPANY
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304 . Nertec

303 NIC Products

316 ... Northrop Grumman

Straight Sponsor - Olameter

216 ... Patni Computers
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309 ... Public Utilities Fortnightly
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310 San Diego Regional Energy Office

201 . SAP America Inc.
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308 ... Schweitzer Engineering Laboratories Inc

207 ... Segway

210 ... South African Micro Electronic Systems
(SAMES)

408 ... Spintelligent/Metering International
204 .. Tantalus Systems Corporation
212 . TWACS by DCSI

305 Unikom-Ug

202 ... Utilipoint International

407 ... Viterra Energy Services
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Utilities have tradi-
tionally collected data
from their commercial and
industrial (C&l) customers
once a month. This data
has been collected via
remote interrogation over

phone lines or manual

probing of the meter.

Recent market changes
and improved communi-
cation technologies have
driven utility managers,
energy service providers
and meter data manage-
ment agents to search
for new methods and
products that react to
these changes while
streamlining operations
in an effort to improve

their bottom line.

System Solutions to

&l Data Collection

By: Shawn Fields
Director of Market Development
Datamatic Energy Systems

These forces have made collecting and delivering
the C&I data much more challenging. One of the ways
to help manage these obstacles is to consider C&I data
retrieval systems that support customer diversities,
emerging communication technologies and energy
conservation programs. This article is an analysis of
market conditions, technology trends and available
system solutions.

An Industry in Flux

Deregulation, new additional complexity to service
territories and customer switching has created new
challenges for energy service providers and data collec-
tion agents. They have been forced to become more
innovative in their approach to tracking customers,
delivering bills and collecting meter data while trying
to reduce the cost of doing business.

In many cases, energy costs are the third highest
expense an organization must contend with, yet it's a
variable that few end-users understand. While these
customers are diverse in their businesses, they share a
common need to manage or reduce costs. Energy
companies must not only deliver reliable energy and
energy services, but also offer value added products and
services to teach end-use customers how to better

manage their energy bills and consumption.

Market Drivers
Due to changes in the marketplace, customers are

beginning to ask energy providers for more timely and
accurate energy information including web-based
representation of data, value added services and com-
petitive rates. Although it is still important to use mul-
tiple meter manufacturers, it’s becoming just as vital to
have the ability to support existing and emerging com-
munication technologies that enable faster and cheaper
methods of data collection. The following areas identi-
fy market drivers and changes that are creating the
need for improved C&I data collection solutions:

* Deregulation - Energy shortages through transmis-
sion & distribution shortfall and more timely settle-
ment has enhanced the need for understanding cus-
tomer load on a timely basis. Where deregulation
exists, so do energy service providers (ESP’s) or
energy marketers that give customers a choice. In
most cases, these energy providers span multiple

Magazine — March-April 2004 Issue

service territories, which can create complexity and

frustration to the data collection process. As margins
on the energy commodity itself are thin, energy
providers need not only accurate and timely data for
customer billing and settlement, but also a cost
effective means in which to collect it. Thus, they are
moving toward the digital data technologies that
support GPRS and 1xRTT. This also holds true for
the meter data management agents (MDMA’s) and
meter service providers (MSP’) that offer data
collection services for energy providers.

° Energy Conservation - Demand Response Programs
provide a method to help reduce load and slow the
need to build additional generation. Load Response
Programs are used by Independent System Operators
(ISO’s), utilities, or load-serving entities to ask
customers to reduce load during periods of high
demand or generation shortfall. There are also price
response programs where end-users will react to high-
energy prices during certain periods of the day.

In many cases, the data for these programs must be
collected in hourly or sub-hourly intervals requiring,
near real-time data collection. In order to measure the
success of these programs, accurate and timely
metering must be in place to measure compliance and
help determine settlement to the participants.

Traditional telephone dial up methods are too costly
and may exceed the data retrieval capability of most
dial-up systems, like MV-90. Utility Commissions not
only require 15-minute resolution, but also mandate
the interval data from a broader/lower range of
demand customers; this increases the number of
meters that a utility needs to interrogate. Additionally,
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utilities are supporting new and more complex
rate structures; this increases the need for load
profile information for the various classes of cus-
tomers and to satisfy PUC requirements. The
dramatic increase in meter collection may stress
or surpass the limits of existing data retrieval
methods.

* Emerging Communication Technologies —
As communication technologies improve,
communication providers are adopting various
platforms such as digital voice, digital data and
Ethernet — TCP/IP; this gives utilities better
choices for many types of data transfers
between devices. Wireless data capabilities are
becoming more widely available and analog
cellular services are being phased out.
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The newer data packet technologies offer full
two-way communications, higher reliability,
faster connections and lower costs than traditio-
nal telephone, cellular modems, or two-way
paging. As the market continues to drive toward
higher resolutions of data, it also drives the need
for near always-on connections. C&I data
retrieval systems will be expected to validate,
aggregate, report and provide all the normal data
management functions but in addition, are
expected to seamlessly manage the various
communication networks that are emerging as
technology improves.

Enhanced Customer Service
Whether a utility is in a regulated or de-
regulated environment, providing top-notch cus-
tomer service to help improve customer loyalty
and customer retention remains an important
goal. C&I customers are demanding more
reliable and timely access to usage data to help
make operational decisions that could result in
measurable energy savings. Detailed profile infor-
mation can also help customers predict their
energy budgets or help with rate negotiations.
Providing the data can improve customer service
by reducing billing errors and help provide
quicker response time to customer requests.
Providing value-add products and services such
as Web-based energy information services can
deliver better information to end-use customers.
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Immediate access to the meter data via the
Internet will help customers understand usage
patterns and provide immediate billing calcula-
tions rather than waiting to the end of month.
In addition to billing or profile information,
customers are concerned with power quality and
reliability. C&I data retrieval systems should have
functionality that allows for event notification
and information on the quality of the power

being delivered.

In summary, the following functionality within
a C&Il data retrieval system provides end-use
customers additional value:

* Web-based energy information (profile data)
e Event notification
e Demand thresholds
* Response to curtailment programs
* Outages
* Power quality
* Web-based bill analysis

System Flexibility/Architecture
Current data retrieval systems need an open and
expandable architecture so that udilities, or their
third party agents, can develop real time interfaces
for the systems that need access to the data such as
billing, load forecasting, outage management, and
CIS systems. While most utilities’ processing
systems historically “pushed” data at some periodic

interval through custom file transfer programs,

z
n
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these systems are now requiring the option of real-

time access to the data on-demand or “pulling” it
through direct open access via SQL, APIs, or web
services. The ideal system provides all these tech-
nologies / techniques since different systems have
different data access requirements; the best solu-
tion for a report generator is not necessarily the
most efficient interface for a billing or an event
notification system.

Retrieval systems need to support an architec-
ture that provides flexibility to expand the system
vertically into multiple tiers or multiple boxes for
system throughput, division of labor and the effi-
cient utilization of available computing resources.
Additionally, the system must be expandable
horizontally at each ter to support multiple
users/clients, communication ports, and applica-
tion processors, as well as provide for functional
redundancy to eliminate single points of failure.

Along with these architectural requirements, the
retrieval system must provide support for multiple
meter protocols, as has been accepted as a standard
requirement for C&I data collection. However,
they now need to provide the capability to inte-
grate the various wireless public and private com-
munication networks as well as Internet based
metering. Just as multi-vendor was the key word
for the 1980’s and 1990’s; multi-network for
communications is the key requirement for the
next decade. Utilities will begin to mandate the
economics and ease of use of a single system that s
open, expandable, and supports multiple metering
protocols and communication networks.

Supporting Multi-Protocols
and Communication Networks
New C&I meters are continually being intro-
duced that incorporate higher functionality, as
well as the ability to communicate over different
platforms. As long as there are diverse meter

manufacturers, there will be a continued need for
multi-vendor data retrieval support.

The new variables are the communication
networks used to collect the data from the C&I
meters. The C&I data collection systems currently in
use need to provide traditional telephone (POTS),
Internet, as well as the new wireless public networks
through a single user interface / system.

Cellular carriers are now providing data
communication within their next generation
digital wireless networks including
GSM/GPRS and CMDA/1xRTT. These capa-
bilities are offering new technologies that can be
utilized for more robust meter communications.

In addition, cellular providers are switching
their data communications from analog packet
data (CDPD) to the two digital standards
mentioned above. With these new standards
comes a fundamental architectural change in IP
addressing techniques and communications with
end point devices (meters). The challenge for the
future data retrieval system is in handling the new
architecture of dynamically assigned IP addresses
for the communication devices (meter modems).

Traditional outbound IP communications use a
static IP address, which was assigned to the
CDPD modem just like a phone number is
assigned to a cell phone. For the new packet
switched standards (GPRS and 1xRTT), cellular
providers are requiring the communication end
point devices to retrieve an IP address from the
system whenever they want to communicate.
This is acceptable for “inbound” calls since the
host system does not need to know the IP
address. However, this system creates a problem
for “outbound” calls since the host system does
not know the IP address ahead of time.

The various communication equipment/
modem manufacturers are seeking solutions to
this problem, but each seems to be designing their
own techniques. Therefore, data collection
systems must be able to support these varied solu-
tions. In some cases, there is a need to implement
another protocol layer while in others, the solu-
tion includes developing a seamless interface to a
manufacturer’s backend communication server

application. No matter which technique is imple-
mented, the key requirement is that it remains
transparent to the end-user and other interfacing
systems that collect data from the meter.

Below is a graphical depiction of what C&I data
collection systems must to look like in an effort to
support new demands and technologies:

Adapt and Survive

The electric utility market has undertaken its
most significant evolution over the past decade
since regional power grids were introduced. The
effects of deregulation, new customer demands
and the explosion of technology has irrevocably
changed the landscape. Utilities are learning to
work faster, leaner and smarter while providing
even more value; they expect their vendors and
equipment to match those parameters.

The combination of recent market changes and
improved communication technologies have
dramatically impacted C&I data collection
systems as utility managers, energy service
providers and meter data management agents
seck new ways to streamline operations.

These forces have made collecting and
delivering the C&I data much more challenging.
Systems that provide maximum capabilities,
multi-vendor flexibility and adaprability are
beginning to emerge in the marketplace. Systems
that do not meet these criteria will be eventually
phased out in the ultimate Darwinian competi-
tion. The days when a vendor could dictate the
meters, software and collection systems that a
utility must use are numbered as utilities regain
control of this critical function. ™

About the Author

Shawn Fields is the Director of Market Development for the
Datamatic Energy division. Fields has extensive experience in
managing key accounts and business processes. He was previ-
ously Director of Business Development ar Invensys Energy
Management, global manufacturer of meters. He served as
Director of Technical Services ar Home Town Connections, a
subsidiary of American Public Power and was Manager of
Implementation & Support Services for Itron/Utility
Translation Systems, which is a global manufacturer of
Automated Meter Reading Systems. Fields graduated from
Roberts Wesleyan College in Rochester, NY, with a Bachelors in
Business Management.
Shawn can be reached for comments and questions at

sfields@datamatic.com.
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GeoTec Event

Pathways to Integration
March 28 - 31, 2004

Metro Toronto Convention Centre, South Building

Toronto, ON Canada

Web: www.geoplace.com/gt

Geotechnology Conference

Focuses on Integration

Integrating geotechnology within an
enterprise provides the focus for the
content of the 2004 GeoTec Event,
March 28-31 at the Metro Toronto
Convention Centre in Toronto.

GeoTec, formerly the GIS Conference,
is in its 18th year as an international
conference and exhibition on
geotechnology. The 2004 event
features 12 training workshops,

55 technical sessions and more than
150 individual presentations, along
with a trade show with broad offerings
of interest to utilities, municipalities
and GIS developers.

The three-day conference includes
program tracks on enterprise
integration, environment, geospatial
data, GIS and public policy, GIS
development, geotechnology educa-
tion, municipal technology issues and
solutions and resource management.

Geotechnnology is increasingly finding
a home in the information technology
(IT) departments of large enterprises.
The conference theme, "Pathways to
Integration," is designed to explore
the adoption of geotechnology in
mainstream IT and the adaptation
that is extending the reach and
functionality of the technology.

The general session on Monday,
March 29, will feature a keynote pres-
entation from David Sonnen, senior
consultant with IDC, on the topic,
"Geospatial Competition is Changing
from

Geo-centric Specialization to
Integration-centric Information
Systems." A CTO-level panel discussion
will follow, with participation from
Autodesk, ESRI, Intergraph, Maplnfo
and Oracle, on the topics of enterprise
integration, geodatabases,

Web services, Web portals and
interoperability.

The GeoTec Event is produced by
GeoTec Media, publisher of GeoWorld
Magazine. Corporate sponsors include
Autodesk, ESRI Canada and Hewlett-
Packard. Conference details can be
found at www.geoplace.com/gt.
Spatial Technology Showcase

The GeoTec Event exhibit hall will be
filled with leading spatial technology
companies. Come to compare products
and services and view tomorrow'’s
technology and trends. GIS software
leaders will showcase solutions for data
visualisation, image processing, field
work and more. Computer hardware
vendors will display cutting-edge work-
stations, printers and scanners. GPS
and survey vendors will present their
latest precision location products.
Remote sensing, photogrammetry and
satellite and aerial imagery products
and services will be on display.

Data vendors will be on hand with
geodemographic, street network,
environmental data and more.
Government agencies, GIS consultants
and leading academic institutions will
showcase their latest projects and
services. View the latest list of
exhibitors on the conference

Web site at: www.geoplace.com/gt
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Is this
newscast
in our
future?

* The temperature in

New England today

will be above normal,

with highs expected in

the upper 90’s.

* The Power Grid
Stability Index (PGSI)

is expected to hold

steady today at 85,

down 10 points from

yesterday due to

increased load on the

grid and scheduled

transmission line

maintenance in

northern Ohio.
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in the Utility
Automation/iT Worild

he PGSI isn't a reality today, but the collapse

of the northeast power grid on August 14,

2003 is an indicator to some that a higher level
of utility automation system integration is warranted.
The concept of a real-time stability measuring stick is
an extreme example of what the future holds for
sharing information between utilities and the public,
but today’s real-time automation systems are poised to
benefit significantly from modern integration tech-
nologies, technologies already embraced by the real-
time world of IT. This article examines how utility
automation systems will benefit from XML Web
Services integration technology. For the purposes of
this article, a real-time automation system is defined as
any utility system expected to process and respond at or
near actual event time. Some will argue that in the not-
too-distant future this definition may well include

virtually every utility computer system and process.

“Web Services” is actually a catchall name for any
integration friendly software application created using a
new set of standards developed to allow software
services to be shared across large-scale distributed com-
puting systems. Even though the name implies the use
of the Internet, the standards and the resulting integra-
tion technologies provide robust machine-to-machine
and system-to-system connectivity solutions being
embraced at the department, inter-department, and
enterprise level on private corporate networks.

At the core of XML Web Services, and one of the most
important standards used in the creation of a web serv-
ice, is the Simple Object Access Protocol (SOAP). SOAP
is a vendor neutral integration protocol that standardizes
network communications between software applica-
tions. Simply stated, SOAP is a general-purpose protocol
for sending messages from one software application to
another. The power of SOAP is that it can be used to
invoke remote procedures between systems in a standard
way that is platform, programming language and
geographic location independent.

A second standard and a valuable component of web
services is the Web Services Description Language
(WSDL). WSDL is used to “expose” data sources to
data consumers without a need to address or under-

stand the differences between the participating systems.

By: Tim Huneycutt, Gridlogix, Inc.
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A powerful integration tool known as the WSDL file,
programmatically describes an interface to a private and
often proprietary system. The WSDL file acts as a
published rulebook for accessing valuable data sources.
In some ways it acts as a contract or agreement between
a data producer and a data consumer. A web service
publishes an agreement — in effect it tells dissimilar
computer systems, ‘I have this core functionality and
data to offer, if you will request it in this way”. The
powerful result is a loosely coupled and secure relation-
ship between the data source and the data consumer.
A third specification, one that is growing in value in the
software development and integration community is
UDDI (Universal Description, Discovery and
Integration). The UDDI specification enables businesses
to publish electronic information about their core
business as well as information about web services the
company hosts. The three software giants, IBM,
Microsoft and HP each host their own public UDDI
registry for the benefit of their customers and
synchronize their content with each other on a regular
basis. The use of UDDI as a centralized repository of web
service descriptions, including published locations of
WSDL files is expected to play a significant role in e-
commerce on the public Internet and is positioned to
play a vital role inside corporations with large private
intranets. UDDI will likely play a significant role in

private and public utility integration schemes.

These three standards; SOAP,WSDL and
UDDI come together to create XML Web
Services. The result is robust, real-time
integration between software
applications.
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Until just a few short years ago, almost every
component of real-time systems, from the
individual hardware components, to the protocols
used for system communications were built on
proprietary technologies. This is due in part, to the
mission critical nature of utility automation sys-
tems and a genuine need to perform reliably in
real-time with the utmost regard for safety.
Historically, everything from remote terminal units
to operator consoles was sole-sourced from the
original vendor. In recent years, significant effort
has been put into standardizing many aspects of
automation systems. One only needs to look at the
speedy adoption of DNP 3.0 as the de-facto stan-
dard protocol for SCADA system communications
to see that significant benefits can come from stan-
dardization. Even though standardization is taking
place, the motivating reason for embracing stan-
dards has not been to turn systems into powerful
sources of business information through large-scale
integration. Very few utility automation standards
have originated from a desire to share information
or functionality with other utility business applica-
tions, channel partners or competing utilities.
Instead, most standardization work has been to
create an open and more competitive procurement

process.

Today, there are many different automation
systems operated by every utilityy Many more
systems are deployed across the landscape that
makes up our tightly coupled power grid. One of
the challenges for utilities, system managers, and
IT departments is that there has never been cost
effective, standards-based integration connecting
these mission critical systems to each other and to
corporate information systems. Ideally, utilities
need to transform their mission critical systems
into real-time data sources that can co-exist with
and support the growing information requirements
of not only the local utility, but the interconnected

network of utilities and customer base.

The IT world knows all too well that legacy
systems and disparate data platforms are too
valuable to toss out or rebuild. Rarely is an enter-
prise-class business system dumped because a
newer, more robust system comes along. Instead,
the IT solution is to provide robust integration
capabilities that squeeze even more value out of
those critical business systems. Innovative tech-
nologies are migrated into the enterprise and are
expected to co-exist with the systems already in use.
Legacy automation systems also represent signifi-
cant capital investments, not easily abandoned and
replaced. Automation vendors can now play by the
same rules as I'T and use modern integration tech-
nologies to transform closed automation systems
into open, real-time data providers. By leveraging
the power of XML Web Services, utility engineers
and system operators will be able to provide access
to disparate automation system data sources in the
same way, using the same technology, the IT world
is using to deliver access to disparate corporate data

centers and legacy business systems.

the owner of the SCADA system to publish a real-
time interface without regard for the external
system. It is important to remember the role of the
Web Services Description Language (WSDL). The
WSDL file is a published rulebook (specific to the
provider system) that makes the announcement; “I
have this core functionality and data to offer, if you
will request it in this way”. Armed with this digital
rulebook and proper authorization, any third party
software provider can make sanctioned, real-time
requests (remote procedure calls) to the SCADA
platform.

The problems solved by using web services inte-
gration are not trivial. The loosely coupled nature
of this standardized method of integration allows
the SCADA system owner or the third party to
make upgrades and changes to their own system
without impacting the other system. Third party
systems won't be affected if and when the SCADA
system is upgraded or replaced. The original
functionality will be provided by the new SCADA
system and any additional functionality will be
described to the third party system via the WSDL
file.

LI
]

The ability of one computer system to “describe”
its capabilities and available services to another is
one of the most important benefits of XML Web
Services. This important feature helps guarantee
loosely coupled, system-to-system integration.

Example: SCADA systems are highly tuned,
complex systems designed from the ground up to
deliver a real-time view of a power system to skilled
system operators. It is also true that some (not
necessarily all) of the real-time information collect-
ed by a SCADA system has significant value to
many other computing systems inside and outside
of a typical utility. For this example, let’s imagine
an external system or entity would benefit from
knowing the status and availability of every trans-
mission line operated in a utility’s service area. For
this example, no distinction needs to be made
between external systems owned by the utility and
systems owned by third parties.

An interface needs to be implemented between
the SCADA system and the system interested in
accessing this vital status information. XML Web

Services is an integration solution that will allow

Electric Energy T&D Magazine - UTILITY HORIZONS SUPPLEMENT

System operators of
real-time automation
- systems almost always

have access to pieces of

information that help

explain or identify the
reasons for certain activities on a system. Published
maintenance schedules, for example, and verbal
communication with field crews prepare system
operators to treat an open transmission line as a
normal condition, instead of treating the condition
as an emergency. The cascading blackout of 2003
may be providing proof that knowledge about local
system conditions is not enough information to
properly manage a dynamic, highly connected
power grid. Many other examples exist that show
significant value can come from real-time,
machine-to-machine or process-to-process integra-
tion at the local utility level and the wide area
network level.

The multiple sources of information made
available to system operators helps to guarantee
accurate responses to system events. Not every
system event is an emergency, but most require
immediate analysis and quick action. In some
cases, the proper action may be to do nothing at all.
Lets revisit the example of a third party system
monitoring the real-time status of transmission

lines. In reality, a real-time alert of a transmission
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line being out of service is probably not
enough information for most systems to
work with. Other pieces of data would

normally be required to derive any useful
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web of services that could ultimately result
in coordinated programs between utilities
and their customers. Web Services integra-

tion has the potential to do away with

information about the condition. How
long will the line be out of service? Was it scheduled
and accounted for in other areas of the system?
These are valuable pieces of “big picture”
information, not often provided in a single real-
time data stream.

Only the third party entity knows for sure what
information is required in order to perform their
function. An automation system owner does not
need to know what is done with data collected via a
real-time XML web service. Web services will allow
third parties to submit ad-hoc real-time queries to
multiple automation systems, work management
systems, any system in fact that helps provide a com-

puterized big picture.

The obvious answer to this question is yes. Many
techniques are used by utilities to achieve higher
levels of interaction with customers and their
systems. Everything from utility owned control

devices to meters fitted with signaling equipment

are used to interface with energy consuming
equipment. Even the time tested telephone call
to enterprise energy managers is slowly being
replaced by email alerts and web page bulletin
boards. History also shows that utility companies
appreciate two-way communications to obtain
feedback from systems. Real-time feedback can be
a helpful tool for gauging the success or failure of a
particular program. In light of all this history and
with so many programs continuing today, it would
be hard to imagine a utility not wanting to
integrate with a customer system if given the
opportunity.

The not so obvious answer may be that a highly
integrated information network will give customers
enough information to make informed decisions
about energy use that they were never able to make
before. Significant advancements are being made in
the world of industrial, commercial and residential
automation. The standardization of protocols and
the acceptance of networking technologies like
Ethernet, wireless and TCP/IP in automation envi-

ronments is making it easier and easier to create a

When it comes to infrastructure security,
It is essential to remain Steadfast.

The Steadfast Group is dedicated to improving and maintaining
the security of North America’s utilities. Working with a range of

tools and processes, we address the complex issues of physical

security, I'T security, and operations security.

Identifying and strengthening areas of security weakness
Preventing security breaches before they happen

Protecting electric utility EMS and SCADA systems
Complying with NERC’s Mandatory Cyber Security Standard
Training your staff to maintain security standard compliance

Securing North America’s electric utility infrastructures for the future.
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proprietary black boxes that interrupt power

at the worst possible time.

Unfortunately it will probably always be true that
critical data and critical systems will be the targets
of individuals interested in doing harm. For this
reason, the standard concerns and all the safeguards
normally associated with networking need to apply
to XML Web Services. Modern integration tech-
nologies, including XML Web Services can help
create important lines of demarcation between
mission critical systems and the external network.
The days of giving unfettered access to databases
(e.g. ODBC and SQL) are probably behind us.
Only data elements should be passed over the
demarcation line, not important hints about the
structure of the database or the system.

The capabilities of a web service interface need to
match the requirements of the integrated network.
There is no reason to publish a bi-directional inter-
face with control capabilities if the goal of the inte-
gration is to create a read-only data source. On the
other hand, if two-way access is required, the
highest level of care in all areas of security is
warranted. The power of web services needs to be
respected and hopefully understood by the
provider. Some individuals may argue that the
layers of security imposed by the IT community far
out weigh the work being done to add security to
some automation protocols like Modbus™ or DNP

3.0, but that hot topic is material for future articles.

Modern integration technologies, including
XML Web Services are being made available to
utility automation designers and managers at a
time when utility business managers, customer care
representatives, Regulators and even John Q. Public
are demanding real-time information about the
state of the power grid. Even if a Power Grid
Stability Index isnt in our immediate future,
deregulation and the changing relationships
between energy producer, seller, deliverer, buyer
and user are creating a need for integration that has
never been considered before. Given the
availability of the Internet and the connected world
we are all growing accustomed to, we have the
potential to create an information and control
network that extends from the power plant to our
pop-up toasters. One can quickly see how the
standards behind XML Web Services; including
SOAP, WSDL and UDDI are poised to have a
significant impact on existing and future utility

automation systems.
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“4:11, the Northeast
blackout that began on
August 14", 2003 at
4:11p.m. EDT,
immediately brought to
mind the events of 9/11.
Although quickly
dispelled, our first
thoughts at 4:11 jumped
to more physical
terrorism. Next, many of
us considered cyber
terrorism. After all, it had
been only two days
since the Blaster worm
had struck around the
world. And, it had been
only a few months
earlier, in January 2003,

when a computer worm

disabled a safety system

in a US nuclear

power plant.
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Preparing for the

Perfect

ronically, just as 911 is the emergency
telephone number, 411, now known as
directory assistance, was formerly called
information by telephone service providers.

At 4:11, Internet border gateway router chatter
spiked orders of magnitude above normal levels,
just as it had done when the SQL Slammer worm
took out huge sections of the Internet a few
months earlier. This time, the large numbers of
network withdrawals were caused by the power
outage rather than a cyber attack. However, the
cyber symptoms were virtually identical, under-
scoring the interoperability of the power grid and
the Internet. Independent attacks or failures on
either can cause serious harm to the other. A coor-
dinated attack on both would wreak havoc, e.g., a
broad Slammer-like worm strike on the Internet
simulcast with a distributed denial of service
attack on critical grid asset communications.

The North American power grid is both a
marvel and an enigma. It encompasses 15,000-
plus generators, 10,000-plus power plants, trans-
mission and distribution lines that could encircle
the globe more than ten times and millions upon
millions of networked devices. With no central

E-Storm

By: Dick Lord, CEO, The Steadfast Group

control, the grid works remarkably well. Or, at
least it had until recently.

Was 4:11 a harbinger of the grid of the future?
A grid driven more by greed than by reliability? A
grid willing to sacrifice future capacity for today’s
profits? An antiquated grid operating in the 21st
century under 1950° design constraints? An
industry unwilling to invest in the future? We can
expect to see more 4:11-like events if we dont
take some action.

From what we have learned about 4:11 so far, it
appears that it wasn't caused directly by a security
breach — a computer worm, virus or hacker attack.
However, it is clear that multiple computer
failures in the hours preceding 4:11 set off the cascade
of events resulting in the largest power outage ever.

By comparison, meteorologists called the storm
that hit North America’s eastern seaboard in
October 1991 a “perfect storm” because of the
rare combination of factors that created it. The
boat in the true story was armed with electronic
navigational tools and signaling systems, but the
sheer force of the violent seas overwhelmed them
and rendered them useless.

Phase 1: Phase 2: Phase 3: Phase 4:
A normal afternoon FE's computer FE 345 kV line Collapse of
degrades failures failures 138 kV system
12:15-14:14 14:14-15:59 15:05-15:57 15:39-16:08
15:39 15:42 on
2] Eastlake First FE 138 kV 15 more FE
c 5trips | (stuart-Atlanta 5 32 \mgf‘—ms 138 thnes fail
o 345 kV fails
it} (tree) S‘a’ S Canton Hanna- Jumper
- 345 kV trips & (15.05) 345 kV fails (Iree)
2 recloses (lree) Sammis-Star
(0] Hardmg -Chamberlin 345 kv lalls (lree 345 kV hne
345 kV Fails ((ree) 'E\\ls
o 14: 14 14:41 15:08
5 12:15 FE EMS FE primary FE primary
LI>.I alarms fail EMS server EMS server
= M\SbCI) SE fails restarts 15:46-15:59,
1} 2 g H4, H1
5 begin Stuart-Attants| \CaY 14:50
= 345 kV line | [FE loses half £
g trip confuses | | its remote FE back-up EMS
O MISO SE terminals server fails
@ 15:19 15:36 15:45 15:46 15:56
Z AEP calls FE AEPagain | [ miso cais Fe |[AEP Ca‘”s P8 Fe says | (Pam calls Fe
@ re: Star-S calls FE re: | re: star-aupiter || " T ™'® || system ||re: Star-South
L|>.| Canton trip Star-S Canton overloads J|could fail Canton
c - 42
] : 5 5
8 14:32 15:35 FE operator 15:48
= FEEMS AEP & PIM tells IT FE manning | | FE calls MISO
a5 doesn't update work TLR alarms out substations | | re: line outage

Figure 1. Interaction of Grid, Computer and Human Events (Source: Interim Report:

Causes of the August 14th Blackout in

the United States and Canada, U.S.-Canada

Power System Outage Task Force, November 2003)
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mid- and senior-level management
Is coming to Orlando, Florida

@ Annual Convention/Expo

Edison Electric Institute joined by Canadian Electricity Association
Walt Disney World Dolphin, Orlando, Florida * June 6-9, 2004

The electric utility industry is now at a pivotal point in its history — facing a
broad slate of legislative and regulatory challenges! When CEOs and other energy
executives gather in Orlando in June, they will address:

> electric reliability

> evolving energy markets

> environmental policy

> and more

EEl's extraordinary event combines headline speakers, tightly focused Critical Issue

Discussions, a state-of-the-art exhibition, and memorable social events into a single

can’t-miss gathering. There’s no better place to:

> network with key energy decision-makers

> leverage your company’s brand

> stay informed about the latest public policy developments and key technologies for
the electric utility industry

Back by popular demand is the EEI golf tournament exclusively for exhibitors,
sponsors and utility delegates. In addition, EEI Convention attendees and their families
will enjoy discounted tickets to the Disney theme parks, and raffle prizes especially for
spouses will be offered throughout the conference.
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FOR MORE INFORMATION ON EXHIBIT OR SPONSORSHIP OPPORTUNITIES OR TO REGISTER,
VISIT WWW.EEI.ORG/2004
OR CONTACT THILL@EEI.ORG
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Some websites
for more
electric utility
cybersecurity
information...

* NERC: www.nerc.com
* FERC: www.ferc.gov

* Electricity Sector Information

Sharing and Analysis Center:

WWW.esisac.com

» Department of Homeland
Security: www.dhs.gov

» Department of Energy:
www.energy.gov

» The Steadfast Group:
www.thesteadfastgroup.com

» Computer Emergency
Response Team:
www.cert.org

* National Institute of
Standards and Technology:
Www.nist.gov

* North American Energy
Standards Board:
www.naesb.org

* American National
Standards Institute:
WwWw.ansi.org
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Sound familiar? At 4:11, the northeastern
portion of North America’s electrical grid encoun-
tered a “near-perfect e-storm.” It collapsed
because of a rare combination of factors. System
operators were armed with electronic supervisory
control tools and telecommunication systems, but
the sheer force of the violent power swings over-
whelmed them and rendered them useless.

Figure 1., above, depicts on a timeline the
juxtapositioning of the power grid, computer and
human events occurring just before 4:11. Taking
a closer look...

At about 2:14 p.m. on August 14, FirstEnergy’s
Energy Management System (EMS) lost its capa-
bility to process and to communicate alarms to
system operators. Such alarms provide vital

notification of power system events and out-of-
acceptable-range condition measurements.
FirstEnergy control center operators were
unaware of the alarm processing malfunction and
did not know that power network conditions
were changing.

A few minutes later, a number of FirstEnergy’s
substation remote terminal units (RTUs) stopped
communicating with the EMS master. These
failures may have resulted from buffer overflows
in the master and some RTUs.

FirstEnergy’s EMS architecture utilizes multiple
primary servers running various applications and
one backup server able to run any of the appli-
cations.

At 2:41 p.m., the primary EMS
server hosting the alarm
processing function failed,
probably because of the buffer
overflows. At that point, the
EMS performed an automatic
“failover” to the backup server.
The backup server continued
running the stalled alarm
processing function for

13 minutes until it also failed.

At 2:54 p.m., both the primary
and the backup EMS servers
running the alarm processing
function stopped running all
their applications. The EMS
continued operating without
these two servers, but with
diminished performance.
Operator screen refresh rates
slowed from a few seconds to
almost a minute per screen,
further inhibiting the
operators’ capabilities to
observe what was happening
to their power system.

Because of the alarm and
RTU communication failures,
FirstEnergy control center
operators did not know they
were losing significant portions
of their power system. By the
time they began to assimilate
and respond to external reports
of the true power system condi-
tion, it was too late to stop the
cascading sequence of events
leading up to the 4:11 blackout.

At 3:05 p.m., a FirstEnergy
345 kV line into Cleveland
contacted an overgrown tree,
faulted, tripped and locked
out. The loss of this 345 kV
path caused the remaining
three southern 345-kV lines
into Cleveland to pick up more
load. FirstEnergy control
system operators received no
notification of these major
events and went about their
duties unaware of what had

happened.

At 3:08 p.m., FirstEnergy
staff successfully rebooted the
primary server. However, the
alarm processing function was
still stalled and the server was
taken out of service again at

3:46 p.m.

Although most folks outside
the electric power industry — at
least the ones I talk to — believe
4:11, the largest blackout in his-
tory, was caused by a couple of
overgrown trees in Ohio, it’s
clear that computer failures
exacerbated the physical events.
Had the computers not
malfunctioned, FirstEnergy
control center system operators
would have been able to react
appropriately and prevent the
blackout cascade.

— UTILITY HORIZONS SUPPLEMENT

At 3:32 p.m., another 345 kV
line into Cleveland contacted a
tree, faulted, tripped and
locked out. Loading on the
remaining two 345-kV lines
increased again. Once again,
because of their failed EMS
alarming capability, FirstEnergy
control system operators were
unaware of what had

happened.

At 3:41 p.m., FirstEnergy
operators watched the lights
flicker as the control center lost
line power and automatically
switched to an emergency
backup power source.

At 3:42 p.m., an alert
FirstEnergy system operator
concluded that the EMS alarm
system had malfunctioned and
began to take independent
action.

FirstEnergy’s EMS
apparently suffered no mali-

SErvers

cious attacks on August 14.
Had they been attacked and
had they succumbed, 4:11
would have been much worse.
To reduce risks to the
reliability of the bulk electric
systems from any compromise
of critical cyber assets (compu-
ters, software and communica-
tion networks) that support
those systems, last June, the
North American Electric
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Reliability Council (NERC) membership
voted to adopt Urgent Action Standard 1200
-- Cybersecurity. NERC’s Board of Trustees
adopted the Standard in August.

Initially, control areas and reliability coor-
dinators are required to complete cyber-
security self-assessments in early 2004.
Ultimately, the permanent version of the stan-
dard currently under development will
require all entities performing the reliabi-
lity authority, balancing authority, inter-
change authority, transmission service
provider, transmission operator, generator, or
load-serving entity function to create and
maintain a cybersecurity policy for the specific
implementation of this standard. NERC
anticipates that full compliance requirement
implementation will become effective in early
2005.

NERC’s Cybersecurity Standard 1200 tran-
scends existing checklists and guidelines,
requiring North American electric utilities to
plan and implement specific security
programs, with sanctions and financial
penalties for noncompliance. The standard
mandates specific NERC due diligence
security reporting requirements, authorized
by an officer of the entity, with random spot
checks to monitor compliance. It includes a
whistleblower provision for entities
appearing to disregard the standard.

Under the new standard, utilities must
identify and protect their critical cyber assets
-- certain computer hardware, software,
networks and databases, including control
center systems, contained within defined
cybersecurity perimeters. Perimeter protec-

The latest version of the permanent standard
goes on to provide more detail concerning
what constitutes a minimum list of critical
cyber assets. It specifically includes those cyber
assets providing telemetry, SCADA, automat-
ic generator control (AGC), load shedding,
black start, real-time power system modeling,
substation automation control and real-time
inter-utility data exchange.

The standard even expands compliance
requirements to non-critical cyber assets con-
tained on a network accompanying critical
assets within a cybersecurity perimeter. The
permanent standard draft also provides some
metrics for data communications between
critical cyber assets. Each such data commu-
nication stream must provide 99.5% avail-
ability over the period of a year regardless of
the communications technology employed —
leased-line or dial-up telephone, point-to-
multipoint or spread-spectrum radio,
microwave, fiber optics, etc.

Most importantly, the standard calls for all
such data communications conducted over
shared public network resources to be
encrypted utilizing appropriate confidentia-
lity, integrity and authentication and (in some
cases) non-repudiation functionality. What
does that mean? In simple terms...

e Confidentiality means that nobody
should be able to see the data that
ought not to.

* Integrity means that no portions of
the data should go missing or be
replaced by bogus data.

* Authentication means determining
whether someone is, in fact, who he

Given the state of utility communications
today, these are some pretty serious
requirements and we all need to take them
seriously. Exercising due diligence, every
entity potentially covered by the standard
should, at the very least, begin setting up an
internal cybersecurity task force right away.

The first step is to identify a high-level inter-
nal cybersecurity advocate — someone who is
well respected, above reproach and at a high
enough level in your organization to com-
mand authority. This isn’t as easy as it sounds.
Many organizations assign top level cyberse-
curity responsibility to the head of informa-
tion technology (IT). I've seen situations in
some of the largest utilities where that IT head
had little understanding of the real-time EMS
and SCADA systems. On the other hand, I've
also seen organizations assign all security
functions, including cybersecurity, to the head
of physical security — the person in charge of
the gates, guards and guns.

Either of these two extremes could lead to
cybersecurity standard compliance failure.
It’s important to assemble a balanced, muldi-
functional team within your organization —
one thoroughly knowledgeable both about
IT and about operational cyber assets (don't
forget telecommunications paths and remote
sites). In some organizations, this can prove
difficult because of internal hierarchies and
balances of power. In that case, you may need
neutral outside help.

In response to what I've said above, you
may be saying, “We don't have a budget for
cybersecurity. Who’s going to pay for this?”
The answer is that we all are — one way or

tion must include physical security of the or she says they are. another.

cyber assets and electronic security of any ® Non-repudiation means if someone

communications crossing that perimeter. messes with the data, they will not

be able to deny it later.

EVENT NAME ORGANIZATION DATES LOCATION
Automatic Meter Reading Association AMRA: www.amra-intl.org Sep 26-29 Kissimmee, FL
(IS Conference (Customer Information Systems) CIS: www.cisconference.org May 04-07 Miami Beach, FL
Edison Electric Institute Annual Conference EEL: www.eei.org Jun 06-09 Orlando, FL
Energy Telecommunications & Electrical Association ENTELEC: www.entelec.org Apr 14-16 San Antonio, TX
Geospatial Information & Technology Association GITA: www.gita.org Apr 25-28 Seattle, WA
[EEE PES Annual Meeting [EEE-PES: www.ieee-pes.org Jun 06-10 Denver, (0
Int'l Conference on High Voltage Electric Systems (CIGRE)| CIGRE: www.cigre.org Aug 29-Sep 03 | Paris, France
Instrument, Systems & Automation Society Conference [SA: www.isa.org Sep 26-29 Houston, TX
Power Systems Conference & Expo (PSCE) [EEE-PES: www.ieee-pes.org Oct 10-13 New York, NY
T&D World Expo T&D World: www.tdworldexpo.com | May 25-27 Indianapolis, IN
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Geospatial Questions? o,
Get Answers at GITA 2004 ™,
A 6/7\?%’53?0’)
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No other conference offers the broad diversity, depth of

experience, and nonbiased perspective on geospatial

information than GITA's Annual Conference. Come network

with colleagues, explore the very latest in geospatial

solutions, and discover how to maximize your geospatial

project—and your bottom line. Visit www.gita.org for
Conference 27 complete information.

April 25-28, 2004 -
Washington State Trade & % 303-337-0513
Convention Center info@gita.org  www.gita.org

GEOSPATIAL INFORMATION &

Seattle, Washington USA TECHNOLOGY ASSOCIATION®
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Stay connected by participating in Canada’s premier event for the

Electric Power Transmission & Distribution market.

The North American T&D Conference and Expo
May 9-11, 2005
Metro Toronto Convention Centre, Toronto, Canada

£
(3
R/

Who should attend?

DELEGATES - MARK YOUR CALENDAR NOW FOR 2005!

Delegates will receive: Who should exhibit?
O

= = (=

To reserve your booth contact :

==

To register early contact Barb Price at:
Barbp @exposition.com:

Watch for details on how to register at www.natd.ca
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Like money left on the
table, too many utilities
are failing to retrieve and
analyze all of the valu-
able data collected in
their substations. With
SCADA doing an
adequate job of
reporting substation
events, utilities have

not been proactive in

attempting to mine

digital fault records,
transformer gas
measurements, lightning
strike archives and other
critical data sets that can
help them fully under-
stand why these events

have occurred.
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Georvgia Power Kicks
OFff Pilot to Investigate
Non-Op Data Automation

By: Mitch Cowan

n recent years, interest in these long-ignored
I data sets has slowly built to the point where

the term ‘non-operational’ data has been
adopted. Although some variations in definitions
still exist, non-operational data consists of the
records of power fluctuations, current loads,
voltage levels, fault events, breaker positions,
transformer health and environmental condi-
tions. These are typically stored in non-point
formats, such as oscillating wave forms, not
designed for transmission via SCADA protocols,
which means they must be retrieved manually.

Conversely, operational data generally refers to
the instantaneous measurements of volts, currents
and breaker status transmitted in near real-time
by the SCADA system to the control center.
These data sets are often linked to alarms or auto-
matic control devices and stream continuously
from substation.

The irony surrounding the non use of non-
operational data is the fact that most utilities have
already built vast storehouses without realizing it.
Non-operational data is routinely recorded in
digital fault recorders, intelligent electronic
devices, protective relaying devices and a host of
other automated equipment installed in many
substations. Some utilities have a decade worth of
historical non-operational data in their substa-
tions, capable of providing valuable insight into
equipment performance and reliability.

A handful of utilities, including Georgia Power,
tap into these applications manually when fault
events occur. But the lack of an automated
technique to easily access, integrate and analyze
these data sets has prevented most utilities from
using them on a regular basis. This tradition of
non use, however, is about to change.

In early 2003, Georgia Power participated in a
study with Kreiss Johnson Technologies of San
Diego that revealed these data sets can indeed be
retrieved and analyzed in an automated fashion.
As a result of this study, we are now moving ahead
with a substation pilot to further demonstrate
how the data can be accessed, interleaved and
delivered as useful information to multiple
departments within the utility.

Based on our experiences, Georgia Power
believes these data sets — especially when analyzed
together — have great potential in identifying fault
sources more quickly and recognizing the early
warning signs of system weakness. By tapping the
full power of this data, utilities can potentially
restore outages faster, plan maintenance more
accurately and replace malfunctioning equipment
before a major event occurs.

Tapping Non-Op Data

Georgia Power, a subsidiary of Southern
Company based in Birmingham, Ala., provides
electric power to 2 million customers spread
across the entire state of Georgia. For nearly 20
years, Georgia Power has investigated the practical
uses and potential benefits of non-operational
data. We are among a small group of utilities that
actually makes regular use of this data, but believe
much more can be done with it.

Our two primary sources of non-operational
data are digital fault recorders (DFR) and a
lightning strike database. For DFRs, we have
chosen products from Utility Systems, Inc. a
division of Magnetic Instrumentation, Inc.
because they provide virtual channel capabilities
allowing us to monitor a larger number of lines at
a lower cost. The lightning data comes from
Vaisala — GAI Inc. of Tucson, Ariz., as part of a

subscription service.



In the past, Georgia Power relied solely on
smart relays to collect fault data, but we have
found these devices do not perform as well as
DFRs. The primary difference is the sample rate.
The smart relays on system sample anywhere
from 4 to 32 samples per cycle, while DFRs run
at 80 samples per cycle. Much more information
is captured at the higher sample rate. As a result,
we have installed DFRs at all switching stations
rated at 500 kV or higher and all 230 kV plants
and other switching stations considered critical to
observe a system disturbance.

Georgia Power has also invested in event
recorders for installation in the same switching
stations as the DFRs. The event recorders
monitor breaker status, primary and secondary
relay outputs and other miscellaneous substation
alarms. Today these devices serve as back-ups to
the DFRs. They were installed several years ago as
supplements to DFRs when earlier versions of
fault recorders were incapable of capturing all of
the necessary data points.

It is important to note that we have not aban-
doned SCADA. Georgia Power has implemented
a SCADA that scans each substation every six
seconds. This interval is sufficient to notify the
control center that a fault has occurred, but it
cannot define the series of events that led to the
fault. Many things happen in six seconds, and
operational SCADA data cannot pinpoint which
breaker tripped first, where it tripped or precisely
when it tripped.

Our primary goal in harnessing fault and light-
ning data, therefore, is to fill in the blanks in
SCADA data to quickly and accurately identify
the fault event — was it an over-current or under-
voltage condition, for example — and determine
where it occurred. This basic fault information

assists the control center in determining how to

handle the situation. It helps them decide
whether to clear the fault remotely or send a field
crew to perform equipment maintenance. And if
the field crew must be dispatched, the control
center knows where to send them.

By collecting and integrating this non-
operational data for analysis, we are turning a
substation fault event into what Kreiss Johnson
Technology’s call a Value Event — a situation
where the additional data analysis enables us to
restore service quickly, better maintain
equipment and prevent small system problems
from cascading. These value events positively
impact the bottom line.

Analyzing Data Manually

By installing this network of DFRs and
subscribing to the lightning strike service,
Georgia Power has created a manual system for
accessing and analyzing non-operational fault
data. In a typical fault scenario, this system is acti-
vated when the SCADA detects an event at one of
the substations. This triggers an alarm at the
control center, where a Transmission Operator
then places a call to me or another of our
transmission specialists asking where the fault
occurred.

The first step for the transmission specialist is to
check weather reports and determine if storms are
in the area. If weather is present, we then access
the live Vaisala database to see if lightning may be
the cause. This is accomplished by correlating the
timing of the fault with those of lightning hits. If
a correlation is established, we can use the light-
ning data to pinpoint the fault location to within
500 meters. This information is relayed to the
control center so that a truck can be dispatched to
inspect this section of the line.

In approximately 40 per cent of fault events,
lightning is quickly ruled out. In that case, our
job is to call the DFR at the substation in
question and download the fault data. We can
examine certain characteristics of the fault by
viewing its wave form on screen. We try to inter-
pret the following:

B Fault inception time — By pinning the time
down to a millisecond, we can more accurate-
ly correlate with lightning strikes.

B Fault amplitude — Our protection group
reviews these measurements and verifies that
our transmission system model is performing
correctly and protective devices are properly
set.

m Voltage dips — Georgia Power provides this
information to large electricity customers to
determine if the dip impacted their activities.

® Fault duration — By analyzing amplitude and
duration of faults, we can determine whether
a breaker operated properly. Duration can also
indicate a low- or high-impedance event.

For immediate action, fault location is the most
important characteristic for us to ascertain. The
newer DFRs can automatically calculate which
line the fault occurred on and its distance from
the substation. The transmission specialist takes
the distance information and pulls the transmis-
sion network map up on a computer screen.
Using the distance as a guide, we can usually
measure the fault location to a precise transmis-
sion structure, which is identified by number on
the map. This information is relayed to the
control center transmission operators so they can
decide whether to clear the fault remotely or
dispatch a crew to the scene.

Depending on the DFR download time, this
retrieval and analysis process requires 30 minutes
to two hours for completion.

Georgia Power’s use of non-operational data has
accelerated restoration times, but we see several
other value events coming from this data as better
technology becomes available. If the entire
retrieval and analysis process can be automated,
the fault location information could be fed
continuously, perhaps by email or a web page,
directly to the control centers. Instead of waiting
hours for manual interpretation of the DFR data,
transmission operators could act on it as soon as
the event occurs.
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Fauit Chart

Automating the Process

With so few udilities pursuing the non-
operational data issue, Georgia Power
assumed we would have to develop the tech-
nology required to break down the barriers
to data access and integration. In early 2003,
however, we were introduced to Kreiss
Johnson (KJT), a technology software
company that has been working on a solu-
tion to allow utilities to leverage this data.
We agreed to conduct a joint study using the
KJT software.

Georgia Power provided a database of
historical fault records downloaded from a
Georgia Power DFR. This data related to
faults whose data we had already manually
deciphered. We asked the software developer
to run the fault data through its automated
analysis routine to determine fault inception
time, phase involvement, voltage dip,
clearing times, clearing results, restrike
occurrence, and fault current.

We were not expecting the results we
received. After two weeks of analysis, KJT
provided us with a report of each fault event,
complete with oscillography, answering the
questions we had posed. We were impressed
with the results, which convinced us that
automated analysis of DFR data was
possible. Immediate plans were made for a
field pilot.

For the study purposes, we had
intentionally limited the focus to DFR data
only, but data integration is clearly where the
greatest potential for non-operational data
lies. So the pilot will introduce a second data
set — lightning. We have selected a very long
line in South Georgia that gets numerous
lightning strikes. In cooperation with USI,
Georgia Power will place a DFR at either
end of the line to record events that occur.

Instead of communicating with these
DFRs through dial-up connections, the
utility will establish a live high-speed link
that will allow them to quickly feed data
back to our Atlanta headquarters. A direct
lightning strike feed from Vaisala will also be
established. KJT will install its non-
operational analysis software on Windows
computer at headquarters that will be
receiving the DFR and lightning data
streams.

In this automated pilot, we fully expect the
software to receive the fault data, correlate it
with lightning strikes and determine the
same fault characteristics as we now do
manually. Once this aspect of the technology
has been field tested, we expect that non-
operational data use will quickly move into
the mainstream at Georgia Power and other
utilities.

In the near future as we envision it, infor-
mation of much greater value will be
extracted from the DFR and lightning data
when these data sets are integrated with
power quality, dips, and flicker data from
line panel meters, and with dissolved gas,
temperatures and vibration reports from
transformer monitors. Combined analysis of
these and other non-operational data sets
will allow control room personnel to narrow
a fault down to its precise cause within a
piece of equipment and determine if it
requires maintenance.

Exploitation of non-operational data in
these and other applications will directly
impact a utility’s bottom line by accelerating
restoration time, keeping equipment more
well maintained, and reducing the field time
of crews. Most important of all, early
identification of minor system or equipment
problems can avoid major outages such as

the blackout of 2003.
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2004 Geospatial Information &

Technology Association

- ANNUAL CONFERENCE

I¥s time to let you in on some of the excitement we're experiencing
as we plan the many new and revamped educational opportunities
for the 2004 Geospatial Information & Technology Association
(GITA) Annual Conference in Seattle.

The 2004 conference theme is “Information, Strategy, Vision...
Building Performance in a New Age” and, accordingly, this year’s
outstanding program of educational tracks, seminars, and panel
discussions will cover new ferritory as well as provide the basics of
geospatial technology.

AINWEAR

ASTM F1891

1 ARC AND FLAME RESISTANT

Utili-Gard™and Arc-Gard™ rainwear
from Ranpro offer the protection that
electrical workers need, no matter what
the job hazard.

These suits, designed specifically for the
electrical utility market are rugged and
watertight. They are designed fo ensure
that workers are comfortable in exireme
work environments.

Ranpro Inc.
P0. Box 430
Simcoe, Ontario N3Y 4L6
Tel: (519) 426-1094
Fax: (519) 426-5313
E-mail: ranpro@ranpro.com
WWWw.ranpro.com

IN SEATTLE -

This year’s conference provides an excellent opportunity to see what
kinds of challenges the leaders in our industry have successfully over-
come, how they did it, and what they see on the horizon. In addition
to technical sessions, panels, and seminars, many other networking
opportunities will also be available that you just won't find anywhere
else. This open exchange encompasses all levels of expertise, from the
basics of geospatial information technology to the very latest trends,
high-end tools, and processes that are paving the way for our
industry’s future.

The conference will feature updated technical tracks, including three
new ones: Critical Infrastructure Protection—Damage Prevention and
Emergency Response, GIS in Telecommunications and Federal
Geospatial Strategies—What's In It for You2 You won’t want to miss
our two new half-day seminars on critical infrastructure protection and
e-government. Three new panels addressing public health, homeland
security, and outsourcing strategies will be presented. We've also
changed the format of GITA's ExecuNet Forum this year to give all
attendees the opportunity to participate.

| encourage you to finalize your arrangements so you can fake
advantage of the many enlightening experiences this conference has
to offer, not the least of which is the opportunity to explore the beau-
ty of our setting this year — Seattle, Washington.

This unique forum for the sharing of expertise with like-minded
professionals has always proven to be as much fun as it is
educational. We look forward to seeing you in Seattle as we explore
the ever-changing world of geospatial technology and the many ways
in which it is more relevant to our lives today than ever before.

C. Douglas Leibbrandt
Annual Conference 27 Chair
M.J. Harden Associates, Inc.
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2004 Geospatial Information & Technology Association

(GITA)
- CONFERENCE 27 AT-A-GLANCE -

Saturday
April 24

Sunday
April 25

Registration
7:00 a.m.-5:00 p.m.

Continental
Breakfast
7:00-8:00 a.m.

Monday
April 26

Registration
7:00 a.m.-7:00 p.m.

Continental Breakfast
7:00-8:00 a.m.

Tuesday
April 27

Registration
7:00 a.m.-6:00 p.m.

Continental Breakfast
7:00-8:00 a.m.

Scheduled
Private Demos
7:00 a.m.-11:00 a.m.

Wednesday
April 28

Registration
7:00 a.m.-3:00 p.m.

Continental Breakfast
7:00-8:00 a.m.

Scheduled
Private Demos
7:00-11:00 a.m.

Pre-Conference
Seminars
8:00 a.m.-noon

Pre-Conference
Seminars
8:00 a.m.-noon

Educational Sessions
8:00 a.m.-noon

Educational Sessions
8:00 a.m.-noon

Exhibits Open
10:00 a.m.-2:00 p.m.

Registration
1:00-5:00 p.m.

Henry A. Emery
Educational Awards
Luncheon
Noon-1:30 p.m.

Lunch
Noon-1:00 p.m.

Lunch
Noon-2:00 p.m.

Exhibits Open
Noon-6:00 p.m.

Lunch
Noon-1:00 p.m.

Pre-Conference
Seminars
1:30-5:30 p.m.

Opening Session
1:30-2:45 p.m.

Birds of a Feather
1:00-2:45 p.m.

Panel Discussions
3:15-5:00 p.m.

Homeland Security
Panel Discussion
2:30-4:00 p.m.

Exhibits Open
3:00-7:00 p.m.

Closing Reception and
Grand Prize Drawing
4:00-5:30 p.m.

President’s Reception
7:00-8:30 p.m.

Exhibit Hall Reception
5:00-6:00 p.m.
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LogicaCMG

10375 Richmond Avenue
Suite 1000

Houston, TX 77042

Tel.: (713) 954-7000

Fax: (713) 785-0880
E-mail:

sue.wilson @LogicaCMG.com

Geospatial Information Technology Showcase Section

We help utilities achieve operational excellence and
drive out better financial performance

LogicaCMG has a broad-based, interna-
tional track record in energy and udilities
ranging from setting up markets to run-
ning mission-critical business processes
and applications. Serving clients with over
70 million utility customers worldwide,
the company provides management and
IT consultancy, systems integration, and
outsourcing services to clients across
diverse markets.

LogicaCMG employs around 21,000
people located in offices in 34 countries
and has 40 years of experience in IT
services. The company is a global provider
of asset and resource management solu-
tions for utility organizations, and our
utility offerings are developed and
delivered by a team of 3,000 experts
focused exclusively on the energy and
utilities industry sector.

Globally, LogicaCMG provides services
and products to the largest companies in
the energy and udilities, telecoms, finan-
cial services, industry, distribution and

transport, and public sector markets.

In North America, LogicaCMG’s Energy
and Utilities Division is the leading
provider of fully integrated Asset and
Resource Management solutions including
work management and GIS. Asset and
Resource Management (ARM) refers to an
enterprise-wide solutions approach that
includes the systems and processes needed
to more effectively manage a utility’s
physical assets and human resources. More
effective management equals operational
excellence and this excellence in turn can
drive improved financial performance in
distribution organizations.

The LogicaCMG ARM Solution, our
multi-phased utility business approach,
enables utilities to define, implement and

continuously improve the systems that

can enable them to take a quantum leap in
business effectiveness. With our approach,
utilities can start with product implemen-
tation and then progress if desired to full
business transformation outsourcing.

The ARM Solution enables utilities to
streamline business processes, manage the
entire business work flow, improve
resource scheduling, control operational
costs, manage maintenance and regulatory
compliance activities, extend the useful
life of existing assets, increase systems
reliability, expand performance and analy-
sis reporting capabilities, and improve

customer service and customer retention.

WMIS, the Work Management
Information System

Work Scheduler Plus,

a constraint-based scheduling tool
InfoServer, a web-enabled data
retrieval and reporting solution

IMF Plus, a flexible, scalable tool
supporting message and service-based
integration across the enterprise
Mobile Solution, an integrated
work and asset management
capability for the field

FMDR, the Facilities Management
Data Repository, which serves

the enterprise as the asset database
of record

CTS, the Compliance Tracking
System, which manages utility
inspection and maintenance work
ARM Web Portal, a web-based work
and resource management tool for use
by utility, contractor, builder and

developer personnel

Supported by a dedicated Product
Center and Solution Team, ARM is the
definitive answer for utilities that want to

position themselves as market leaders.

Today's utility can't afford to be com-
placent about its status as an energy
provider.

Competition, investor pressure and new
customer demands have changed the busi-
ness of energy distribution in ways not
thought about only a few years ago. For a
utility organization to improve its bottom
line, it must look toward preserving the
value of its assets and optimizing the
use of resources. Further, it must look
toward replacing the infrastructures that
cannot support new business processes —
processes aimed at driving out efficiencies
and cost savings. Many solutions compa-
nies have pulled away from addressing
these difficult problems. So where does a
utility turn for help?

LogicaCMG is an obvious choice. We've
invested in an expanded portfolio of
process and product improvements that
support current industry “best practices”
and incorporate the future processes

appearing on the horizon.

We are leaders where it counts,
developing answers to tough issues in
tandem with our client companies.
We truly listen to our clients so we
can understand their businesses and
their business issues.

We use our understanding to
develop solutions that solve
significant business problems.

We combine our innovative
technologies with those of selected
solution partners in order to define
responsive, comprehensive solutions.
We deliver concrete results using
solution approaches that are
demonstrated and proven.

We deliver what we say we will when

we say we will.

LogicaCMG provides solutions that matter. Just as importantly, we keep our focus on what matters most —

the success of our clients and the vitality of their marketplace.




Improving the bottom line for operations

Improve workforce wrench time. Automate regulatory
compfiance aclivities. Access enferprise asset
information. Gain new business process efficiencies.

All the benefits vour organization has talked about driving
out of your assats and resources. Ara you thera yet? Have
you taken the first steps? Is a bluaprint In place?

LogicaCMG offers a complete solution for helping
utilities gain the operational efficiencies nesded to drive
financial performance.

Dur Azzet and Resource Manageament systems support
clients with over 70 milllon wtility customers worldwide. With
thie LoglcalMG ABM solution, wea support utility business
sireams from beginning to end. Our multi-phased approach
enablas utilities 1o define, implement and continuously improva
the syvstems that can allow them to take a quantum leap in
business effectiveness. Using our approach, utilities can start
with product implementation and then progress if desired to full
business transformation outsourcing.

If performances excellence is your goal, LogicaCMG is the
right pariner, By providing the tools, the best business practices
and the recognized industry expertise, we can help you achieve
new efficiencies in your business processes,

LogicaCMG’'s ARM Solution

Prowan, Integrated Solutions — Built with Product Integrity

The LogicaCMG ARM Solution
product componants include:

WHIS, ihe Work Management
Information Sysiem

Work SchadulerPlus, a conslraini-
basad schaduling salulkon

InfoServer, a web-enabled data

retrieval and reporting took

IMFPius, a flexible, scalable ool
supporting message and service-based
integration across the enlarpriss

Maobile Solution, an infegrated work and
assel management capability for the fiekd

FMOR, the Facilibes Managameni Data
Rapasilory. seres tha anterprise
as the assal data base of recond

CTS, the Compliance Tracking
System, manages ulility inspection
and maintenance work

ARM Wab Porial, web-based
wiork and resourca manage-
meank tool for use by ulilily,
contractor, buillder and
developer parsonne

www logicacmg.comius » 1-800-334-7F101
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COMPANY

4Datalink, Inc. ... ...
ABACO SRL ...
Accenture Business Svcs. for Utilities ...............
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AREYOU READY?

Facts:

* A serious and growing electricity supply gap looms in Ontario

* Thousands of megawatts of generation capacity must be replaced
* Transmission and distribution systems must be upgraded

* Billions of dollars must be invested in Ontario’s electricity sector.

Are you positioned for this landmark business opportunity?

Art Leiteh OEA members are:

OEA Chairman e Networking with their customers and competitors

President & CEO ¢ Learning more about the political and economic

Hamilton Utilities Corp. forces shaping the industry

¢ Advocating to / working with policy-makers and
regulators

e Mapping a sustainable energy future

In 2003, OEA membership grew by
more than 1/3!!!

Add your company voice and raise your corporate
profile and prospects by joining Ontario’s leading
Bernard Jones electric and natural gas utilities, generators,

OEA President & CEO manufacturers, contractors and suppliers,

energy marketers and consulting firms in

OEA membership.

Enquire about membership today.

For more information on membership and event sponsorship opportunities, contact:

Ontario Energy Association
77 Bloor Street West, Suite 1104, Toronto, ON M5S 1M2

Web site: www.energyontario.ca
Phone: (416) 961-2339 - Fax: (416) 961-1173
E-mail: oea@energyontario.ca



Multi-Drop Multiplexing
Solves Multiple
Communications
Issues

One MAS radio system,
multiple channels required

The Rural Electric Convenience Co-Operative
(RECC), with headquarters in Auburn, Illinois,
is migrating its SCADA system from ILEX
proprietary protocol RTUs to open protocol
DNP3 RTUs. Migrating a SCADA system from
one protocol to another can be very time
consuming and expensive.

SCADA
M pemint

LAKN Dwla

To keep the SCADA system operating on a
non-stop basis, a migration normally requires all
the new SCADA units with their new protocol
to be deployed into the field at all the locations,
installed, tested, and as the final step, all turned
up at the same time. “This is bad economics”
says Tom Jones, SCADA Systems Manager at
RECC.

For RECC, replacing and turning up all the
new RTUs at the same time would mean
sending personnel into the field to disconnect
the old protocol equipment and then connect to
the new equipment within minutes in order to
keep the SCADA reporting real time, not to
mention the cost of replacing all of this hardware
at the same time. RECC is a relatively small
Electrical Co-Operative, but they have 9 remote
SCADA sites. They do not have the personnel to

perform the migration quickly.

The Multiplexing solution

RECC chose instead to convert their single
channel radio system into a multiple channel
radio system. RECC uses Microwave Data
Systems model 9710, 900 MHz licensed digital
radio operating at 4800 bps. Adding multiple
channels is accomplished by using the 4-port
SCADA Muld-Drop Multiplexer (SMD Mux)

from Data Comm for Business, Inc.

By: Russell A Straayer
President
Data Comm for Business, Inc.

Going to multiple channels over the radio
system enables RECC to convert one location at a
time. A four port SMD Mux is deployed at the
host site, another SMD is deployed at each remote
site. With four channels, RECC operates the
original ILEX protocol on the first channel. The
new DNP3 protocol RTUs are deployed on the
second channel. The deployment time for adding
the SMD to the communications system is a frac-
tion of the time necessary to replace all of the
RTUs, and will not have to be repeated in the
future when there is another change to the system.

The SMD allows simultaneous, independent
operation on all four ports. The channels do not
interfere with each other. The SMD divides the
MAS system channel into 4 ports by digitally
time-dividing the radio bandwidth. One might
assume that this process will greatly slow down
the collection of SCADA information, but it
does not. The SMD divides up the data channel
without noticeably slowing down the SCADA
system polling.

A typical SCADA system polls at a rate much
below the capability of the MAS radios. In the
case of RECC, the ILEX RT'Us were polled at a
rate of 1 or 2 polls per second. The SCADA
system does not need to poll as fast as possible to
keep informed about the status at the substa-
tions. There was a lot of excess bandwidth
available. Now with the SMD installed at the
RECC host site, the polling rate is 25 times per
second, far faster than the ILEX polling requires.
This faster polling by the SMD results in a four
to five time increase in the data transmission
capacity of the MAS radios.

The SMD at RECC also performs data rate
conversion. Data rate conversion is used to
further speed up the polling process. The RECC
MAS radios are 4800 bps, but the RTUs and the
host computer operate at 9600 bps. The speed
conversion increases the polling rate of each
channel and is transparent to both the radios and
the RTUs. The SMD momentarily buffer up the
excess data. The RT'U interface rate and the host
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computer interface rate were changed from
4800 to 9600 bps when the SMDs were installed.
Comparing 4800 bps to 9600 bps, a small 10
character poll or response takes about 20 milli-
seconds to be transmitted or received by a serial
port at 4800 bps, while the same 10 characters
take only 10 milliseconds at 9600 bps.

Adding an AMR channel for free
The RECC SMDs are four port units, with the
ILEX and DNP3 operating on 2 of the four
ports. RECC uses the third port for Automatic
Meter Reading. The AMR system at RECC is the

DCSI TWACS AMR system. The AMR system is
a polling system operating at 9600 bps. Adding
the AMR onto the existing MAS radio system
results in huge cost savings for the utility. To
implement AMR without the SMD, RECC
would have to install a duplicate, parallel
communications system.

Another radio system would cost in the range of
$30,000, installed. This is 3 times the cost of the
SMD. If RECC decided that a licensed radio
system was necessary, they would incur the
additional cost of licensing. At 900 MHz, it is
often difficult to find an available frequency. In

Over 500,000 MDS Radios
Installed in 110 Countries

Wireless Ethernet
Mobile Data

Field Force Automation
Data, Video & Voice on

one Infrastructure
Wireless Data Acquisition

i-'.#

Secure Industrial Wireless Networks...
Lowest cost of ownership
* Longest range solutions and industrial specs.

* MD5 NETview M5™ SNMP-based Network
Management Software.

* Enterprise-wide access to information
anywhere by PDA, cell phone or computer.
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addition, radio system maintenance often
involves climbing a radio tower to check cables
and align antennas. The SMD is serviced at
ground level and does not require periodic
preventative maintenance.

Access Switch function

With only 3 of the 4 ports used for polling com-
munications, one more port is available on the
SMD. Any SMD port can be a type called an
Access Port. When an SMD port is set to the
Access Port function, a point-to-point link is
established from the host to any one of the drops.
RECC has 9 remote sites. At each site is an RTU
with an RS232 setup port, and each radio has a
management port. When the system was initially
installed, the MAS radio management port was
attached to the fourth port of the remote SMD.
The installer, from the host site, was able to
remotely control any one of the 9 remote radios,
one at a time, to check settings, signal strength,
etc. Now the setup ports of the RTUs are being
cabled into the extra port of the SMD. RECC
will be able changes RT'U options from the host
site, rather than travelling out to a sub-station.

Other devices may be plugged into the ports of
the SMD. Non-polled meters for example. The
non-polled devices can be used on any of the
4 ports of the SMD. RECC can attach a terminal
or PC to the host end SMD, then select a specific
remote port to communicate with. By selecting a
specific remote port, non-addressed devices can
be managed while other ports are carrying polling
traffic.

Ethernet/LAN/IP in the future?
RECC will move all the ILEX SCADA RTUs
over to DNP3 over the next year, which will free up
a port on the SMD. Once the ILEX to DNP3 con-
version is complete, RECC will be able to add
Ethernet bridging to the system if it is required.
There are many new devices coming onto the
market for electric utilities that utilize Ethernet
ports, in lieu of, or in addition to serial ports. These
devices, whether SCADA, AMR or other data
collection and monitoring equipment, are typically
very low data volume. These low data volume
devices are an ideal fit with the SMD multiplexers.
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Adding Ethernet is accomplished using an
external box, a “SCADA Bridge”. The SCADA
Bridge connects to the SMD through a serial
port. The SCADA Bridge Ethernet port connects
to the LAN equipment at the host and remote
ends. Bridging (versus routing) involves just
plugging in the units after setting the serial port
speeds, a process that avoids the more complex
setup used by routers.

How the multiplexed
system performed

RECC did some minor tweaking of the system.
Every few weeks RECC experienced the loss of a
drop or two. This turned out to be a very subtle
timing problem. Data was buffered at a drop for
just enough time, a couple of seconds at most, to
cause the SCADA host to timeout a poll, even
though the RTU response eventually reached the
host. With a number of older protocols that do
not have numbered blocks or source addresses on
the responses from the RTUs, delayed RTU
responses coming to the host after the timeout
period confuse the host polling software. RECC'’s
temporary fix for this problem was to reset an
SMD, an event that occurred an average of once
a week.

The problem was solved with updated SMD
firmware. Port buffer sizes were changed and a
buffer timer was added. The timer is used to
insure that data will not be buffered in the remote
SMD so long that the host computer has already
timed out the drop response. Now, with the
updated firmware, if the RTU response sits in the
SMD bulffer too long, the data is discarded by the
SMD, allowing the host computer to do its
normal timeout and re-poll without getting an
extra, delayed response.

The delays in RTU responses may come from
heavy traffic, but the most typical cause of delays
are errors on the communications links. The
SMD must recover from errors on the radio link,
just as a SCADA host must recover when an RTU
fails to respond. While taking the time to recover,
the SMD is not sending user data across the link.
This is the time when the data was buffered at the
drop and came into the host so late that the
SCADA host assumed the data was lost and
polled for the data again.

How the SMD improves
the radio system throughput

The SCADA and ARM systems each poll at a
rate of two times a second. They poll fast enough
to keep the system control information up to
date. The SMD does its polling at a rate of about
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30 polls every second. Since the SMD polls so
much faster than the SCADA and AMR systems,
the SMD fills in the idle time gaps when the
SCADA and AMR systems are not sending or
receiving data. The SCADA system and the AMR
system each use the MAS radio system at about
15 to 20% of capacity. The SMD fills in the time
gaps, greatly increasing the efficiency of the
communications channels.

Polling and response times will vary as the
polling sequence of the SMD and the host
computers go in and out of sync with each other.
The SMD shares the network bandwidth by
delivering data from all ports of the host SMD to
the remote SMDs. At the same time that the host
SMD is delivering data to the remote SMDs, it is
also retrieving data from the remote SMD ports.
The SCADA system and AMR systems are also
polling systems, each operating on its own polling
schedule. The SMD, SCADA and AMR polling
rates are not in sync with each other
Consequently, the response times for the SCADA
and AMR systems will vary. In the case of RECC,
the average response time is about 250 milli-
seconds, with response times varying from about
100 to 400 milliseconds. This is typical for an
MAS radio system application.

Conclusion

The bottom line for RECC has been the sub-
stantial cost savings. RECC has added 3 channels
to their single channel radio system. Considering
the alternatives of a parallel radio system or phone
lines, the SMD multiplexer approach has saved
months in time and at least $20,000 in new
hardware and installation costs. A few small
glitches had to be worked through, but all of the
technical issues were solved with little or no
impact on the SCADA and AMR systems. The
impact was less than adding a new communica-
tions system for AMR and changing out all the
RTUs from ILEX to DNP3. =
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Mapping and field
inventory services

SRI has heen providing mapping and
field inventory services to utilities and
government agencies since 1979.

Today SRI is a leader in providing GPS
mapping, electronic data collection
and GIS implementation.

SRl is now offering GIS update and
maintenance services that immediately
displays the clients updated GIS data
on a secure wehsite hosted by SRI.

Southeastern Reprographics, Inc
Tommy Maloney
Director of Sales and Marketing
E-Mail: tommym@srimap.com
Telephone: 800-924-5233
\Web Site: www.srimap.com
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FREE 2003 Megger Electrical
Test Equipment Catalog

Request your FREE copy of the NEW Megger Product
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Request your FREE copy today!
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E-mail: infoQuai.com

replacement if required.

For more information contact us at:

f; 888 886-8210 Ext# 23
L Web: www.laprairieinc.com

Lo E-mail: brian@laprairieinc.com
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Utility leaders on six continents
use Intergraph.

Wheeher your doy invobees handling o Gigabyte of data or Terobyses of
information; supporting ore wser or thowsonds; ar occessing hundseds
af records or 300 million, our GRM solutions set new standards foe
perfeemance.

With open, integroted solufions ot woek on six confinents, Intergraph
hos set the stondord for geospatiol information manogement for mare
than thiee decodes.

QOur integrated geospatial rescurce monogement (GRM) solutions are

ausomafing entire workflows srund the woeld — helping wtilities opfi-

mize sandce dedtvery networks, make informed decisions, ond respond
1o rustomers quickly. And, they are streambining the way they design,
construct, opesnte, and maintain their fociling networks

0GC |
'1-.':.' .'l.':-u' eyt b o g -'....'..'!.':l. I '1.]'-.' -.-‘- A '!d. !_.: 3wl pela | e

Visit www,usgintergroph.com/grm to leam how Infergrph’s
high-perfarming GRM ervirament con help you deliver supsiior sendcs
and inoense operafional efficiency.

INTERGRAPH

Mapping and Geospatial Solutions
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Infrastructure
FORYOUR

Infrastructure

When any portion of Canada’s
electrical capacity becomes
unavailable, the heartbeat of

a local or Provincial economy
stops. For our electrical utilities,
failure is not an option.

Infrared thermography provides the con-
dition monitoring infrastructure that
keeps the electrical power infrastructure
up and running.That’s why infrared
thermography has become the core of
utility predictive maintenance programs.

ThermalAME® P60

IR thermography finds problems
before they shut you down.

Put the power of infrared to work
scanning your substations, transmission,
and distribution systems BEFORE failures
occur.FLIR can equip your organization
with our field-proven infrared cameras,
time-saving reporting software, and the
world’s leading training programs.

ThermaCAMB E4

FLIR’s family of award-winning
ThermaCAM® handheld and
ThermoVision® fixed/mobile-mounted
infrared cameras are more powerful and
easier to use than ever before. Advances
in design and manufacturing make these
new infrared cameras so affordable that
- you can supply more units to more crews
- and, for the first time, deploy on fixed

ThermoVision® A20

“Infrared technology is by far the most
revealing technology we have out there.
Out of all of them, including vibration and
ultrasonics and sound level...infrared
finds probably 60 percent or better of
your anomalies.”

JOHN GIESECKE, ELECTRIC POWER
RESEARCH INSTITUTE [EPRI)

If the inspector can’t get to
the field, bring the field to
the inspector.

An IR camera can detect incipient
failures before they cascade into

a catastrophe like the U.S.”Northeast
Blackout of 2003.” The problem is that
trained thermographers can’t be
everywhere all the time in a grid that
may span several provinces and thou-
sands of square kilometers.

Imagine seeing a hot disconnect in

a critical, remote substation right on your
PC screen. The A20 delivers real-time
thermal images of vital system compo-
nents via FireWire or Ethernet. Because
it's a smart system, the A20 can send an
e-mail or a pager message when it sees
system components that are in danger
of overheating. It can even control on-
site equipment — activating

a siren, closing a gate, opening a discon-
nect, or triggering any action you define.
No ancillary computers are needed. The
intelligence is all inside.

Put FLIR to work for you.

With over 30 years of experience and
more than 30,000 of its IR cameras in use,
FLIR Systems is the undisputed global
leader in infrared cameras and the only
ISO 9001, ASNT, and NETA certified IR
training organization in the world. As a
utility, your performance is judged by
uptime. Isn't it time you upgraded your
condition monitoring infrastructure?
Before things heat up, call us.

Thermal anomalies are revealed by IR images (left to right) of a disconnect, a failed
lightning arrestor, and a damaged transformer (center photo: R. Strmiska, Sumter

leetric C tive
e Cofygronny
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