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NEW SOLUTIONS FOR NEW CHALLENGES
IEEE PES Power Systems Conference and Exposition - An Inaugural Event

The IEEE Power Engineering Societyds 2004 Power Systems Conference and Exposition (PSCEG(04) is being
held at the Grand Hyatt Hotel in New York, New York from 10 - 13 October 2004. This inaugural IEEE PES
event, hosted by Consolidated Edison of New York, brings together practicing power systems engineers,
operators, planners, policy makers, economists, academics, and others from around the world and addresses
topics under the event theme fiNew Solutions for New Challengeso.

Aim of This Event

This conference and exposition provides a venue to share and discuss various issues and developments in the
multifaceted yeld of electrical power systems. This event kicks off with a timely and valuable plenary session
on the subject Balancing the Needs of Competitive Markets with Conydentiality and System Securityo and
will look back and address the lessons learned in the year following the August 14, 2003 North American
blackout. The conference comprises an outstanding combination of technical sessions, panel sessions, and
tutorials focusing on the following tracks:

*  Track 1: Planning and Operation

*  Track 2: Markets, Policies, and Economics

*  Track 3: Dynamic Performance of Power Systems
* Track 4: Real-Time Applications

= Educational Track: Understanding Power Systems

The Exposition - A Highlight of the Event

The sold-out exposition showcases state-of-the-art software and hardware systems as well as consulting
services for those involved in the power systems area. There are times devoted exclusively to the exhibits-
-with no parallel technical sessions scheduled--so attendees can focus on the displays and have a chance to
speak directly with vendors on the latest technologies, systems, software, hardware, and services as well as
give exhibitors the opportunity to interact with many potential customers.

Looking Forward to October

Power systems engineers, operators, planners, policy makers, economists, academics, and others working
in the areas of planning, operation, implementation, security, and related areas, will greatly beneyt from the
discussions during meeting sessions and exposition describing, high-lighting, and demonstrating the most
up-to-date systems technologies in the industry. Vendors providing software and hardware systems as well
as consulting services will access a large number of leaders in yelds utilizing their products and services by
participating in the PSCE004 exposition. Both the conference and exposition of this inaugural event are sure
to make this a premier international power systems gathering.

Welcome to New York!!!

John Paserba;
General Chair T PSCE 2004;
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WELCOME TO NEW YORK CITY

Welcome to the Big Apple! You have embarked on a fun-ylled journey to what many have coined the figreatest
city in the worldo. Get ready to enjoy one of the most lively and resilient cities in America. New York is a
beautiful city of islands with a plethora of activities and amazing sites. New York City has everything from
the refreshing and adventurous life of the outdoors to the bustling atmosphere of big city life.

New York City has come a long way from the shipbuilding town and popular port that it once was T now with
busy streets and crowded ferries, bridges, and boats. Recently, the attacks of September 11" have only made
the city stronger, fostering a sense of unity, love, and caring that is indeed witnessed by all visitors.

CLIMATE IN NEW YORK CITY

Fall and Spring are the best times to be in New York. October is an especially gorgeous month with the
changing colors of the leaves. The average daily temperature during the month of October is 67 "F or
19 *C.

Check the weather before you travel by visiting <www.weather.com> or <www.cnn.com/weather> or locally
call (212) 976-1212.

ENTRY REQUIREMENTS

To visit the United States you will need:

(1) a valid passport
(2) possibly a tourist visa

Tourist visas can be obtained within 24 hours (but can take longer) by completing and submitting an application
form with a square photo to your local U.S. consulate or embassy. However, citizens of certain countries are
allowed to enter the United States without a visa for stays of up to 90 days under the U.S. State Departmentds
Visa Waiver Program. Check to see if your country applies.

Visa applications and further information can be obtained online at <www.travel.state.gov>.

The United States does not pay for hospital or medical services for visitors. Make sure you have health
insurance to pay your medical costs before you leave for the United States.

Once you arrive:

A customés ofycer will ask you a few short questions when you arrive. To make this go quickly, keep your
passport with you and not in your luggage.

The ofycer will stamp your passport or advise you how long you may stay in the United States. Feel free to
ask questions if you are unsure about anything.

CUSTOMS INFORMATION

For further assistance regarding customs information refer to <www.customs.ustreas.gov> or call (202) 927-
1770.



NEW YORK CITY AIRPORTS
Three major airports serve New York City.

John F. Kennedy International Airport
The Kennedy Airport is located in Queens and is about a one-hour drive from Midtown Manhattan. Contact
number: (718) 244-4444

LaGuardia Airport
LaGuardia Airport is also in Queens and usually takes a 30 minutes ride to Midtown Manhattan. Contact
number: (718) 533-3400

Newark International Airport
The Newark airport is close to New Jersey and is about a 45 minute trek to Midtown Manhattan. Contact
number: (973) 961-6000

Although LaGuardia Airport is the closest airport to Manhattan, it is often busy and is notorious for pight
delays and chaos, so do not be afraid to py into either of the two other airports as they hold a higher reputation
of timeliness. Information about all three airports is available online at <www.panynj.gov>.

Due to routine security procedures it is suggested that travelers arrive at least 1 hour before domestic pights
or 2 hours prior to international pights.

You may want to check the Internet for lower airfare prices and promotions. Cheap Tickets
at <www.cheaptickets.com>, Council Travel at <www.counciltravel.com>, or STA Travel at
<www.statravel.com> generally have discounted airfares. Other reliable consolidators include TFI Tours
International at (800) 745-8000 or 1-800-FLY-CHEAP. Other Internet search sites include Travelocity.com,
Expedia.com, and Orbitz.com.

The Newark International Airport has a new rail system connecting it to Manhattan. The AirTrain Newark
is a fast and affordable rail link that can be easily boarded after collecting baggage T just follow the signs.
There is one transfer to a NJ Transit train, but this train will take you directly to New York Penn Station at 33™
Street and Seventh Avenue where a taxi can be taken to hotel destinations. For more information on AirTrain
Newark visit <www.airtrainnewark.com> or call (888) EWK-INFO.

Subways and public buses are generally not recommended from the airports to your given destination because
of the multiple transfers and undesirable neighborhoods that travelers might encounter. The best alternative
IS the taxi service or private car and limousine services.

Taxi Service

Taxi service is generally reliable and plentiful around New York City; however, do not accept rides from the
hustlers who hang out in the airport terminal halls. These individuals are illegal and lack proper insurance
information. Sanctioned city cabs and car services wait outside the terminals and can be easily identiyed.
Fares do not include bridge and tunnel tolls ($3.50-$4.00) or customary tip (15% - 20%). From JFK a pat rate
of $45 is charged to Manhattan, from LaGuardia $16 - $26, plus tolls and tips, and from Newark, normally a
$30 to $38 pat rate is charged not including toll and tip.



CURRENCY

The U.S. monetary system includes denominations of $1, $5, $10, $20, $50, and $100 bills. There are also
six denominations of coins 1A (1 cent or a penny), 5A (a nickel), 10A (a dime), 25A (a quarter), and 50A. There
are also $1 coins.

Currency exchange bureaus are in prime tourist places, but expect to be extorted on the exchange rate. Check
for currency exchange services through American Express (800) AXP-TRIP or <www.americanexpress.com
> or visit <http://travel.americanexpress.com>. Additionally the Thomas Cook Currency Services also has
several locations. Additional information can be found at <www.us.thomascook.com>. The best exchange
rates can be found at ATMs.

Travelerts checks are widely accepted and used as well as credit cards and ATMs. The most used credit cards
include Visa, MasterCard, American Express, Diners Club, Discover, and Carte Blanche. Some New York
venders may accept international cards like enRoute, Eurocard, and JCB. ATMs (automated teller machines)
are plentiful in New York as well.

TAXATION

The United States has no value-added tax or other indirect tax at the national level. Sales tax is 8.625% on
meals, most goods, clothing, and services. Hotel tax is 15.25% plus $2 per room per night. Parking garage
tax is 18.25%.

GETTING AROUND

Public Transportation

The Metropolitan Transit Authority (MTA) is the subway system in New York City. It is the primary
way that New Yorkers travel throughout the city. The system is relatively safe, inexpensive, and quick. The
subway runs 24 hours a day, everyday and fare is $2.00. Fare is paid via a MetroCard that each person swipes
at each station. Transfers are free between the bus and subway so long as the transfer is within a 2-hour
period. MetroCardds can be purchased at the token booths, but require payment in cash, but there are also
vending machines that are located in every station that accept cash, credit cards, and debit cards. Pay-Per-
Ride MetroCards can be purchased, placing any desired amount of money on the card and the ability to swipe
multiple people. The other option is the Unlimited-Ride MetroCards that can only be used by one individual.
Unlimited MetroCards come in different values: daily Fun Pass $7, 7-Day MetroCard $21, and the 30-Day
MetroCard, for $70. For further questions or concerns visit <www.mta.nyc.ny.us/metrocard> or call (800)
METROCARD or (212) 638-7622.

Subway traveling tips:
Directions are usually indicated using fiUptowno which refers to northbound and iDowntowno which refers
to southbound directions.

The bus system in New York City is also run by the MTA and is recommended for shorter distances since
they are less crowded and allow riders to view the sites. However, the big drawback is that they too can get
stuck in trafyc. Similar to the subway system the bus fare is also $2.00 and can be paid for with a MetroCard
or exact change.



By Car

It is not recommended that visitors to New York City drive. The trafyc is thick and the rules of the road are
not worth the headache of learning for a short stay. It is suggested that rental cars are left in garage facilities
or returned to rental companies during your stay. Here are a few car-rental companies for reference:

National (800) 227-7368
Hertz (800) 654-3131
Avis (800) 230-4898

Traveling from the city to the suburbs
The PATH system connects urban communities in New Jersey to Manhattan via subway-style trains. More
information available at (800) 234-7284 or visit <www.panynj.gov/path>.

New Jersey Transit runs trains from Penn Station to points throughout New Jersey. More information at (973)
762-5100 or <www.njtransit.com>.

The Long Island Rail Road runs along several hot spots throughout Long Island. More information at (718)
217-LIRR or <www.mta.nyc.ny.us/lirr>.

For destinations farther north of the city such as Hudson Valley or Connecticut the Metro North leaves from
Grand Central Terminal to these areas. For more information visit <www.mta.nyc.ny/us/mnr> or call (800)
METRO-INFO.

CITY LAYOUT
New York City is composed of yve boroughs:

Manhattan T A long ynger-shaped island that serves as the hub of visitor activity, despite being the cityts
smallest borough. The most famous attractions are located in Manhattan. Its neighborhoods include, Wall
Street, Little Italy & Chinatown, Soho & Tribeca, Greenwich Village, Central Park, Harlem, and many
more.

Bronx T The Northernmost and only borough connected to the mainland United States. The Bronx has a
reputation of being a gritty place, but in fact has many cultural sites, such as the Italian neighborhood of
Belmont and botanical gardens.

Queens T The home of the well-known Kennedy and LaGuardia airports. Queens also borders the Atlantic
Ocean and occupies part of Long Island. The cityés largest borough, Queens, is the cityds most diverse spot.
Inhabitants come from all nationalities and speak a vast number of languages.

Brooklyn T Brooklyn is south of Queens and is often recognized by the distinct accent of its residents. It is
also the most populated borough with nearly 2.5 million residents. Many landmark buildings and renowned
museums are among Brooklyngs attractions, not to mention Coney Island.

Staten Island T Staten Island is the least populated island that borders Upper New York Bay. Although Staten
Island lacks the crowds of tourists that Manhattan tends to attract, it is still worthy of a visit, as it offers a
spectacular view of lower Manhattan and the Statue of Liberty.
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PLACES TO EXPLORE

Statue of Liberty T The ultimate symbol of New York and the nation as a whole. This statue embodies liberty,
diversity, and tolerance.

Empire State Building T The tallest building in New York and one of the most well known icons.

Brooklyn Bridge T Connecting Manhattan and Brooklyn this bridge is sure to provide a true New York
experience.

American Museum of Natural History T This museum is home to the worldds greatest natural science
collection, located in New Yorkds Museum Mile. Be sure and visit other museums that line this area.

Central Park T Central Park is one of the worldés greatest parks. In the midst of the noise and chaos of
Manhattan, Central Park is a center for peace and refuge. Be sure and catch the Bethesda Fountain in Central
Park as well.

Grand Central Terminal T This station is indeed a grand representation of an urban meeting point in the city.
Remodeled and restored in 1998 this station is sure to make an impact on its visitors with everything from the
beautiful sky ceiling to the grand marble staircase.

Metropolitan Museum of Art T This museum is the largest in the western hemisphere with displays that
capture the life of almost all the worldés different cultures. Because of its enormous size it might be helpful
to take a tour of the museum highlights that are offered daily.

Rockefeller Center T This center is great for tourists. It is the worldds largest privately owned business and
entertainment center. The center encompasses the Channel Gardens, many shops, a rink during Christmas
time, the GE Building, and NBC studios to name a few of the many sites at the center.

Solomon R. Guggenheim Museum T This building is said to be a brilliant work of architecture. Explore the
many art exhibits that are on display throughout the facility.

Wall Street & The New York Stock Exchange T This very narrow lane is comprised of neoclassical towers
that reach the sky and house the worldds most famous ynancial market. Post 9/11 interactive museum tours
have been cancelled for the general public with only a few tours arranged for educational group tours.

Times Square T This is a major tourist trap with its neon pashy lights and a few attractions. Take a look at
Nasdaqgs eight-story billboard that is the worldds largest video screen as well as the many restaurants funded
by the famous.

World Trade Center Site (Ground Zero) T What used to be the home of over 50,000 working people and
70,000 tourists and business visitors daily, this complex is now all gone. However, the Wall of Heroes can
be viewed along the site including photographs of the World Trade Center. Battery Park also serves as a
temporary victimés memorial and the Trinity Church also holds several tokens of remembrance and blessings
left by visitors worldwide. A visit to Ground Zero is sure to touch any human heart.

Ellis Island T Ellis Island was the yrst U.S. spot that many immigrants arrived to between 1892 and 1924.
Now the islandés main building is a national monument known as the Ellis Island Immigration Museum, where
all sorts of artifacts are on display to preserve the immigrant experience that once existed on the island.
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Little Italy & Chinatown T Experience the exotic tastes and experience the history of two cultures in Little
Italy & Chinatown as you stroll through the many shops and restaurants, and perhaps even experience an
Italian festival on occasion.

5" Avenue & 57" Street T 5 Avenue is lined with many elegant international fashion-clothing stores that
make this area a hot shopping district. Similarly, 57" Street nearby is inundated with theme restaurants in
order to satisfy the hungry shopper.

TV Tapings T Tickets to TV tapings are normally free and should be requested as early as possible, such as 6
months before a visit. A minimal amount of tickets are given out the day of a taping, but require waking up
early and standing in a line for stand-by tickets that are not a guarantee. Shows such as The Late Show with
David Letterman, Live! With Regis and Kelly, and Last Call with Carson Daly are a few of the many shows
that are taped in the city.

ORGANIZED TOURS

Double-Decker Bus Tours

A double-decker bus tour will give a New York tourist a quick rundown of the major sights and neighborhoods
in the city. Gray Line New York Tours provide a variety of sightseeing tour options throughout the city. For
more information call (800) 669-0051 or visit <www.graylinenewyork.com>.

Harbor Cruises

Bateaux New York is an elegant and romantic New York cruise with dance poors, dinner, and music. Lunch
cruises cost about $46 for 2-hours and dinner cruises are about $103-117 for a 3-hour cruise. Additional
information can be obtained at (866) 211-3806 or <www.bateauxnewyork.com>.

Circle Line Sightseeing Cruises is the only company that encompasses the entire 35 miles around Manhattan.
They have different packages that take anywhere from 3 hours and less and sites such as the Brooklyn Bridge,
Yankee Stadium, and the Statue of Liberty are all in site. For more detailed information regarding packages
and pricing call (212) 563-3200 or visit <www.circleline.com>.

Spirit Cruises provide modern ship cruises with meals and live entertainment that sail along the New York
Harbor. For more information call (866) 211-3805 or visit <www.spiritcruises.com>.

World Yacht is another more elegant cruise, but less expensive than the Bateaux cruise. There is a two-
hour Sunday brunch cruise with live piano music that is available too. Call (800) 498-4270 or visit
<www.worldyacht.com>.

Air Tours

Liberty Helicopters provides a quick bird eye views of Manhattan from a plane. Skyscrapers, Central Park,
and Yankee Stadium are a few of the sites you will capture from on top. Tours cost anywhere from $56 to
$162. Call (212) 967-6464 or <www.libertyhelicopters.com>.

Specialty Tours

For those interested in walking tours of speciyc sites there are many available, including Grand Central
Terminal, Wall Street, and the U.S. Customs House. Call (212) 606-4064 for more information or visit
<www.downtownny.com>.
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Other Tour Operators

Big Onion Waling Tours (212) 439-1090 www.bigonion.com

NYC Discovery Tours (212) 465-3331 Www.nyctours.com
Savory Sojourns (888) 9-SAVORY WWW.Savorysojourns.com
Harlem Spirituals (800) 660-2166 www.harlemspirituals.com
A La Carte New York Tours (212) 828-7360 www.alacartecity.coom
New York Like A Native (718) 393-7537 www.nylikeanative.com
Bike the Big Apple (877) 865-0078 www.toursbybike.com
TIPPING

Tipping is generally not included in service charges in the United States unless there is a large party. The
general rule is to tip 15% to 20% of the entire bill for most service staff. Porters and doormen should get about
$2 a bag and maids should receive about $2 per person per day ($3 in luxury hotels). Tip the valet-parking
attendant $1 every time you get your car.

CONFERENCE VENUE & HOW TO GET THERE

The Power Systems Conference and Exposition will be held at the beautiful Grand Hyatt New York Hotel in
the heart of New York City.

The contact information is as follows:
Grand Hyatt New York

Park Avenue at Grand Central Station
New York, New York

10017 USA

Tel: (212) 883 1234

Fax: (212) 697 3772

Directions to the Grand Hyatt Hotel from all three major airports are listed below:
From La Guardia Airport:

La Guardia is 9 miles away from Grand Hyatt while JFK is 18 miles. Taxi and shuttle service is available
to and from La Guardia, JFK and Newark airports. Driving: Begin on Central Terminal and go 700 feet.
Turn right on Arrivals and go 60 feet. Bear right on Arrivals/Central Terminal and go 700 feet. Continue
on Central Terminal and go 200 feet. Conntinue on Terminal A B C and D and go 800 feet. Continue on
Airport Exit at sign reading AAirport Exito and go 300 feet. Turn right and go 900 feet. Turn right on ramp
and go 900 feet. Continue on Grand Central Pky and go 0.6 miles. Exit Grand Central Pky via ramp at
sign reading AEXxit 4 Bklyn-Qns Expwy to Verrazano Narrows BR and 1-278 W0 and go 0.4 miles. Bear
right on Brooklyn Queens Expy E, Bge E and go 0.5 miles. Exit Brooklyn Queens Expy, 1-278, Bge and
go 300 feet. Exit Brooklyn Queens Exp, 1-278, Bqe via ramp at sign reading AEXxit 38 RT-25A Northern
Blvd.o and go 600 feet. Turn right on Northern Blvd, Rt-25A and go 2.1 miles. Turn right on Queens Piz N,
Bridge Piz N and go 400 feet. Continue on Queensboro Brg and go 0.2 miles. Continue on ramp and go 600
feet. Continue on Queensboro Brg- Lower Level, 59th St. Brg and go 1.1 miles/ Continue on ramp at sign
reading fi2 Ave-Southo and go 0.2 miles. Turn left on 2nd Ave and go 0.8 miles to Grand Hyatt New York.
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From JFK Airport:

Begin on JFK Intdl Airport and go 1.7 miles. Turn hard right on ramp and go 300 feet. Continue on Terminal
4 Departures and go 0.2 miles. Turn left and go 900 feet. Continue on Van Wyck Expy, 1-678 and go 6 miles.
Bear left on ramp at sign reading, AExit 10 Grand Central Pkwy to La Guardia Airport / Triboro Bridgeo
and go 0.4 miles. Continue on Grand Central Pkwy via ramp at sign reading fExit 10 1-495 LI Expressway
to Long Island/Midtown Tuno and go 0.8 miles. Bear right on 1-495 and go 7 miles. Exit 1-495 via ramp to
Tunnel Exit St., Queens Midtown Tunnell Exit and fo 0.2 miles. Continue on Tunnel Exit St, Queens Midtown
Tunnell Exit and go 300 feet. Turn right on E. 34th St. and go 300 feet. Turn right on 3rd Ave. and go 0.6 miles.
Turn right on E. 46th St. and go 700 feet. Turn right on 2nd Ave and go 500 feet to Grand Hyatt New York.

From Newark International Airport:

Begin on Daily Parking Acc and go 0.3 miles. Continue and go 0.5 miles. Bear right on Daily Parking Acc and
go 1000 feet. Turn left on Newark Intol Airport Exit and go 0.7 miles. Continue on ramp at sign reading fiil-780
and go 1.4 miles. Continue on I-78 and go 0.7 miles. Exit I-78 via ramp at sign reading iil-95 N N J Turnpike
Northo and go 1.2 miles. Continue on New Jersey Tnpk, 1-95 at sign reading fiLincoln Tunnel and US-460
and go 7 miles. Exit New Jersey Tpke 1-95 via ramp at sign reading AiExit 16E RT-3 to Lincoln Tunnello and
go 0.6 miles. Continue on 1-495 and go 3.7 miles. Exit 1-495 via tamp at sign reading n10 Ave/Points North/
West Side Hwyo and go 500 feet. Continue on Dyer Ave and go 800 feet. Turn right on W 42nd St and go 0.8
miles. Continue on E 42nd St and go 0.4. Turn left on 3rd Ave and go 1100 feet. Turn right on E 46th St and
go 700 feet. Turn right on 2nd Ave and go 500 feet to Grand Hyatt New York.

HELPFUL PHONE NUMBERS
Time & Temperature:

Time, (212) 976-1616
Temperature, (212) 976-1212

All-night Pharmacy:

Duane Reade

Midtown at 224 W. 57 St. at Broadway, (212) 541-9708
Upper West Side at 2465 Broadway, (212) 799-3172
Upper East Side at 1279 Third Ave., (212) 744-2668

Emergencies:
Police, yre, and ambulance T 911 or (646) 610-5000 for non-emergencies

Travelerts Assistance T JFK Airport, (718) 656-4870 Newark, (973) 623-5052

Transit Information:
Air-Ride, (800) 247-7433
MTA, (718) 330-1234
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Grand Hyatt Floor Plan
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PSCE 2004 Exhibitors

ABB Inc.
940 Main Campus Drive
Raleigh, North Carolina 27606

Phone: 919-807-5054

Fax: 919-807-8310

Email: gary.rackliffe@us.abb.com
Website: www.abb.com/networkmanagement
Booth # 202 & 204

ABB serves customers in the utility industry assisting them
with IT solutions for efycient network management in power
generation, transmission and distribution. Our portfolio includes
energy system operation, SCADA, asset management solutions,
and central market solutions.

Advantica

P.O. Box 86

1170 Harrisburg Pike

Carlisle, Pennsylvania 17013-0086

Phone: 717-243-1900

Fax: 717-243-5564

Email: info.us@advantica.biz
Website: www.advantica.biz
Booth # 105

Advantica, featuring Stoner Software(tm) products, help
owners and operators of all sizes and conygurations of electric
distribution networks better plan, manage, operate and leverage
their physical assets. Advantica can help improve your
organizationds yne performance, operational efyciency, customer
service and regulatory compliance, while maintaining safe and
reliable operations.  SynerGEE(r) Electric is a simulation
software package used to model and analyze electric distribution
systems. SynerGEE has functionality for Reliability Analysis,
Protective Device Coordination, Switch Planning, Time-based
Load Modeling, Cable Ampacity, and Motor Start.

American Electrical Testing Co., Inc.
480 Neponset Street, Building 3

PO Box 267

Canton, Massachusetts 02021

Phone: 781-821-0121

Email: pkellyusa@hotmail.com
Website: www.99aetco.com
Booth # 616

American Electrical Testing Co., Inc. maintains a staff of highly
trained NETA certiyed yeld service engineers and technicians
providing power system studies and complete engineering and
testing services for acceptance, maintenance, retroyt and repair
of electrical power distribution systems and equipment from low
voltage through 345KV. Services provided throughout Mid-
Atlantic, New York, New England, New Jersey, and Indiana.
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AREVA T&D Corp.
11120 NE 33rd Place
Bellevue, Washington 98004

Phone: 425-822-6800
Website: www.areva-td.com
Booth # 203

With manufacturing facilities in over 40 countries and a sales
network in over 100, AREVA offers customers technological
solutions for nuclear power generation and electricity
transmission and distribution.  The group also provides
interconnected systems to the telecommunications, computer
and automotive markets. These businesses engage AREVAGS
70,000 employees in the 21st centuryds greatest challenges:
making energy and communication resources available to all,
protecting the planet, and acting responsibly towards future
generations.

Con Edison
4 Irving Place
New York, New York 10003

Phone: 212-460-4170

Fax: 212-529-8511

Email: kressnera@coned.com
Website: www.conedison.com

Booth # 411

Consolidated Edison Company of New York, Inc. (Con Edison)
is a subsidiary of Consolidated Edison, Inc., one of the nationds
largest investor-owned energy companies with $10 billion in
annual revenues and $22 billion in assets. The utility traces its
history back to 1823 and today provides electric, gas, and steam
service to more than 3 million customers in New York City and
Westchester County, New York.

In October 2003, Con Edison was named the most reliable
electric utility in North America for the second year in a row
by PA Consulting Group, an international consultant, which
presented the company with its National Achievement Award.

DIgSILENT GmbH
Heinrich-Hertz-StraCe 9
Gomaringen, Germany 72810

Phone: +49 7072-9168-40
Fax: +49 7072-9168-88
Email: info@digsilent.de
Website: www.digsilent.de

Booth # 714

DIgSILENT GmbH specializes in providing consulting services
for power system analysis, system design, operation analysis
and optimization. Besides consulting services DIgSILENT®s
most important activity is the development of the advances
power system analysis software fiPowerFactoryo. More than
20 years of experience resulting from consulting activities
and contacts to the industry are repected in the DIgSILENT
PowerFactory. Presently the software is used in more than 80
countries worldwide.



DryKeep USA
509 Battalion Drive
Stony Point, New York 10980

Phone: 845-429-5128

Fax: 845-429-5129

Email: joec@ardry.com

Website: www.drykeep.com / www.ardry.com

Booth # 301

DryKeep(tm) is an On-Line Moisture Removal System for power
transformers. It was developed and built by divisions of Eskom,
the power company of sub-Sahara Africa. The system uses state
of the art molecular sieve dry-out (MSD) acrylic fispongeso that
continuously removes water from the oil as it passes through
the cartridges. The re-chargeable saturated cartridges can be
changed out while the transformer is in service.

The utility--today the yfth largest in the world--set out to develop
a method for dehydration more economical than conventional
approaches, and that would slow the aging process of the paper
insulation. The result was a method to continuously dehydrate
power transformers--to continuously manage the moisture level-
-while they remain in service.

Inagentle, passive, and entirely non-intrusive way that preserves
all of the transformers monitoring data, moisture is removed as
a permanent function of a transformerds oil circulation system.
Dehydration is continuous, as opposed to prolonged buildup
followed by periodic dry-outs. Once a wet transformer has been
dried, further deterioration of the insulation is stopped. The
remaining potential service life is extended, and the dielectric
strength of the transformer is improved and stabilized.

DTE Energy Technologies, Inc.
37849 Interchange Drive
Farmington Hills, Michigan 48331

Phone: 248-427-2207

Fax: 248-427-2336

Email: tumab@dteenergy.com
Website: www.dteenergy.com
Booth # 412

Cablewise business: unit of DTE Energy Technologies
offers and on-line passive technique that can assess entire cable
system and components.

Benevts: include system reliability improvement, reduce
and priotize maintenance costs.
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Electric Energy Publications
1160 Lewis, Suite 100
Lachenaie, Qu@bec

Canada J6W 5S6

Phone: 888-332-3749

Fax: 888-243-4562

Email: steven@jaguar-media.com
Website: www.electricenergyonline.com
Booth # 609

Electric Energy T&D Magazine serves the yelds of electric
utilities, investor owned, rural and other electric cooperatives,
municipal electric utilities, independent power producers,
electric contractors, wholesalers and distributors of electric
utility equipment, manufacturers, major power consuming
industries, consulting engineers, state and federal regulatory
agencies and commissions, industry associations,communicatio
n companies, oil & gas companies, universities and libraries.

EleQuant, Inc.
PO Box 1073
Alamo, California 94507-1073

Phone: 415-981-7000

Fax: 415-772-8234

Email: john.sell@elequant.com
Website: www.elequant.com

Booth # 711

AGORA EMS Software:
State Estimation
Contingency Analysis
Cleavance Evaluation
Restoration Plan Generation
Off-Line Study Tools

Elsevier
360 Park Avenue South
New York, New York 10010

Phone: 212-989-5800
Fax: 212-633-3990
Website: www.elsevier.com
Booth # 403

Elsevier is a world-leading publisher of engineering information
for authors, editors, scientists, researchers, faculty, students,
professionals, practitioners, and librarians. Publications include
International Journal of Electrical Power and EnergySystems
and Electric Power Systems Research.



G&W Electric Co.
3500 W. 127th Street
Blue Island, Illinois 60406

Phone: 708-388-5010

Fax: 708-388-0755

Email: webmail@gwelec.com
Website: www.gwelec.com
Booth # 610

G&W has been a global leader in providing innovative solutions
to the electric power industry since 1905. Our product offerings
include load and fault interrupting switchgear, automatic circuit
reclosers, SCADA and distribution automation products, cable
terminations, cable joints and high current limiting system
protection devices. Combining cutting-edge design and
manufacturing technology with world-class ISO certiyed quality
systems, we specialize in custom solutions to meet speciyc
customer requirements. We look forward to working with you.

GE Energy
4200 Wildwood Parkway
Marietta, Georgia 30339-8402

Phone: 678-844-5476

Fax: 678-844-7350
Email: don.kintner@ge.com
Website: WWW.JEPOWET.COIM
Booth # 713 & 715

GE Energy is one of the worldés leading suppliers of power
generation and energy delivery technology, with 2003 revenues
of nearly $18.5 billion. Based in Atlanta, Georgia, GE Energy
provides equipment, service and management solutions across
the power generation, oil and gas, transmission and distribution,
distributed power and energy rental industries.

Innovative Organizational Systems, Inc.
10175 Queens Way, Unit 6
Chagrin Falls, Ohio 44023

Phone: 440-708-1052

Fax: 440-708-1287

Email: info@iosinc.com
Website: www.relaysystem.com
Booth # 205

10S is a software and technology consulting company that
serves the Electric Utility Industry. 10S RSS is a web-based
software application to manage protection equipment. RSS
is a secure, extensible, integrated application that has built-in
workpow and document management modules. The system
architecture enables RSS to be highly scalable and adaptable.
Template-based device models give users to be able to deyne
their own types. RSS interfaces with other systems using
multiple interface technologies.
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Jageson Technology Co., Ltd.
Rm. 603 6/F, Opulent Bldg.,
402 Hennessy Road
Hong Kong, China

Phone: +852-26261955
Fax: +852-23322241
Email: vanny@jasuny.com
Website: WWW.jasuny.com
Booth # 106

Founded in 1991, Jageson Technology Co., Ltd. is a world
leading company specializing in the design and manufacture of
Ultimate-protection Switching Power Supply AiUSPSo (brand
JASUNY) in the power industrial yeld. A Dual-input USPS
with patented figolden meano design features high reliability
and an intelligent interface compatible with most Operating
Systems. JASUNY USPS offers 3 major beneyts:

1). Save the energy 5-25% more than the traditional UPS
systems. 2). Reduce the AiSingle Point Failure Rateo. 3). Cut the
investment cost of the UPS hardware and operating expense.
JASUNY power can be applied in various kinds of sensitive
systems.

KEMA Consulting, Inc.
3801 Lake Boone Trail, Suite 200
Raleigh, North Carolina 27607

Phone: 919-256-0839

Fax: 919-256-0844

Email: dnovosel@kema.com
Website: www.kemaconsulting.com
Booth # 303

Assisting more than 500 clients in over 70 countries achieve
their strategic and operational goals, KEMA provides technical
and management consulting, as well as training services, to
the energy industry worldwide. From tactical procedures and
technological issues to strategic executive-level decisions,
KEMA helps utilities implement enterprise solutions,
systems, and processess necessary to support transmission and
distribution utility engineering and operations, and achieve
maximum reliability and improved customer satisfaction.
KEMA helps utilities become more efycient, more pexible, and
more responsive in the energy utility marketplace.

Kinectrics

800 Kipling Avenue
Toronto, Ontario
Canada M8Z 6C4

Phone: 416-207-6000
Website: www.kinectrics.com
Booth # 302

Kinectrics is an established, independent company dedicated
to helping the energy sector worldwide improve business
performance through the application of science and engineering.
Our expertise is founded on nine decadesd experience solving
the most advanced technical challenges for Ontario Power
Generation, one of North Americads largest utilities.



Manitoba Hydro International Ltd. / HVDC Research Centre
680-444 St. Mary Avenue
Winnipeg, Manitoba, Canada R3C 3T7

Phone: 204-480-5584

Fax: 204-475-7745
Email: tlopez@hydro.mb.ca
Website: www.mhi.mb.ca
Booth # 712

Manitoba Hydro International: provides technical expertise
in electricity generation, transmission, distribution, energy market
operations and customer service.

HVDC Research Centre:  performs innovative research, leading-
edge development & offers specialized engineering services to the
worldwide power systems community.

Microsol, Inc.
28 Progress Avenue
Seymour, Connecticut 06483

Phone: 203-888-3002

Fax: 203-888-7640
Email: sales@microsol.com
Website: www.microsol.com
Booth # 104

Microsol will provide you with

*Experience and Expertise to handle your distribution automation
from Poletop to Desktop.

*A Substation Automation System to manage your T&D apparatus
and IEDGs.

*An Automation Philosophy that repects your operating policy.
*The ability to choose fiBest in Classo equipment for your
automation systems.

Mitsubishi Electric Power Products, Inc.
530 Keystone Drive - HQ Building
Warrendale, Pennsylvania 15086

Phone: 724-778-5158

Fax: 724-778-5149

Email: gregory.reed@meppi.com
Website: www.meppi.com

Booth # 514 & 516

MEPPI is a major supplier of power electronics technologies
(Facts & HVDC); gas-insulated substations; HV circuit breakers;
power transformers; gas-insulated transformers; surge arresters;
equipment monitors; substation automation & network control
systems; protective relays; generator excitation systems; and
power systems engineering services.
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MSE Power Systems, Inc.
255 Washington Avenue Ext., Suite 202
Albany, New York 12205

Phone: 518-452-7718

Fax: 518-452-7716

Email: dklein@msepower.com
Website: WWW.ITISEPOWET.COITI
Booth # 304

Total design/build electrical systems. Services include engineering
procurement, construction and commissioning of substations and
transmission lines ranging from 35KV to 500 KV.

Nexant Inc.
1921 S. Alma School Road, Suite 207
Mesa, Arizona 85210-3038

Phone: 480-768-6018

Fax: 480-345-7601

Email: kvormwald@nexant.com
Website: WWW.nhexant.com

Booth # 102

The Power Computer Applications Division (PCA) of Nexant
is a world-leading supplier of stand-alone transmission analysis
products and services designed for restructuring energy markets.
PCA software has been in use by over 150 organizations around
the world since 1984.

OMICRON Electronics Corp.
12 Greenway Plaza, Suite 1510
Houston, Texas 77046

Phone: 713-830-4660

Fax: 713-830-4661

Email: info@omicronusa.com
Website: WWW.0micronusa.com
Booth # 305

OMICRON develops innovative power system testing solutions.
The CMC test system for relays, meters and transducers is world
leader in its class, including the yrst to test UCA enabled IEDs.
The CPC100 is a light weight primary injection test set for
automated substation testing.

Open Systems International, Inc.
3600 Holly Lane North, Suite 40
Minneapolis, Minnesota 55447-1286

Phone: 763-551-0559
Fax: 763-551-0750
Email: sales@osii.com
Website: WWW.0sii.com
Booth # 309 & 312

Open Systems International, Inc. provides open, high-performance
automation solutions to electric utilities worldwide. These
solutions include Energy Management Systems (EMS),
Distribution Management Systems (DMS), Supervisory Control
and Data Acquisition (SCADA) Systems, and Generation
Management Systems (GMS), as well as individual software
products for electric utility operations.
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PSCE 2004 Tutorials
T1. Enterprise Integration for the Digital Utility
Date/Time: Sunday 10/10/04, 1:00 to 4:30 pm
Lead Instructor: Hahn Tram, Enspiria Solutions - An Osmose Company, htram@EnspiriaSolutions.com

The Digital Utility encompasses an aligned business and technology vision, enabling IT application portfolio,
architectural footprint, integration framework, and business process models for transforming a utilityds
business. Engineering and operation applications and system automation technologies are integrated with the
front and back-ofpce functions to foster a virtually connected business environment for the utility, its business
partners and suppliers, developers, and customers. The tutorial will include utility case studies to illustrate the
business vision, IT strategy, implementation roadmap, development approaches, and business cases.

T2. Congestion Management and Transmission Rights

Date/Time: Sunday 10/10/04, 1:00 to 4:30 pm

Lead Instructors: Edwin Liu, Nexant exliu@nexant.com; Joe Bright, Nexant; Jeff Bastian, PJIM; Roger
Treinen, California 1SO; Dan Jones, City Public Service San Antonio

This tutorial depnes the key terms and elements of Financial Transmission Rights (FTRs) used by market
participants to hedge transmission congestion charges, and their implementation and usage at various 1SOs.
The tutorial will begin with the basic FTR concepts and provide practical examples. It will introduce the
fundamental concepts of Financial/Congestion Transmission Rights (FTRs/CRRs). Various basic examples
will be presented to illustrate the concepts. It will also provide a brief overview of FTR solution methodologies.
It will cover different types of FTR/CRR products and auctions, i.e., options and obligations, multi-period
and multi-round auctions). The tutorial will continue with the overview of the current and future FTR/CRR
markets at PJM, California ISOs and ERCOT. It will also discuss the difpculties encountered and how they are
resolved during FTR/CRR market implementation and operations. Data accessibility and policies in addition
to the reasons for transitioning to FTRs/CRRs will be covered. The tutorial will end with an open discussion
period to allow for an interactive Q&A forum.

T3. Cyber Security of Control Systems

Date/Time: Sunday 10/10/04, 1:00 to 4:30 pm
Lead Instructor: Scott Mix, KEMA Consulting, SMix@KEMAConsulting.com

The purpose of the tutorial is to familiarize the participants with the need to strengthen the protection of control
systems against cyber (electronic) threats. Control systems include SCADA systems, IEDs, RTUs, substation
automation systems, and distribution control systems. The course will identify the major vulnerabilities,
address actual cyber impacts, and outline practical suggestions about how the security of these systems can be
enhanced. The course will also address the NERC Urgent Standard -1200 (cyber security) and the expected
bnal standard.
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PSCE 2004 Plenary Session
Plenary session Monday, October 11, 09:00 - 12:00 in Empire State Ballroom A/E
Plenary Speaker 1: Reporting in the Dark
David Kestenbaum, National Public Radio, Washington DC

On August 14 last year, the New York bureau of National Public Radio went dark along with just about
everything else in that city. We had only phone lines and a few yashlights, no ability to ple full stories. A
producer and | packed up a satellite phone, jumper cables, laptops and started driving from Washington DC
to the darkened NYC. But really that was the easy part. In the following weeks NPR and the rest of the news
media groped around trying to understand what had happened and what could have been done to prevent it.
David Kestenbaum of National Public Radio will look back at how well NPR did.

David Kestenbaum is a science correspondent for National Public Radio in Washington. His job allows him
to combine his extensive background in physics with his love of broadcast journalism.

Kestenbaumds desire to join NPR began long before that day in 1999 when he was offered his current position.
Before coming to NPR, he worked as a reporter for Science magazine, a job that brought him from Chicago
to Washington with nothing but 0a fork, a spoon and some clothes.o0 David recently returned to Chicago for a
spell to pll in as a producer on the show This American Life.

In 1997, Kestenbaum worked at radio station WOSU in Columbus, Ohio, as part of the American Association
for the Advancement of Scienceds Mass Media Fellowship program. He holds a bachelords of science degree in
physics from Yale University and a doctorate in physics from Harvard University. In 2001, David Kestenbaum
was awarded the IEEE-USA award for furthering public understanding of the profession.
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PSCE 2004 Meeting Schedule
Sunday, October 10

10:00 - 12:00
CIGRE 38.02.23 Coordinated Voltage Control In Transmission Networks TF
Booth

Monday, October 11

11:00 - 17:00
Focus Group
Music Box

13:00 - 15:00
PES Publications Board Meeting
Imperial

14:00 - 15:00
Distribution WG - Power System Planning & Implementation Committee
Morosco

Energy Supply WG - Power System Planning & Implementation Committee
Booth

15:00 - 16:00
Customer Service WG - Power System Planning & Implementation Committee
Lyceum

16:00 - 18:00
Asset Management WG - Power System Planning & Implementation Committee
Imperial

Tuesday, October 12

07:30 - 08:30
Power System Dynamic Performance Committee
Uris/Julliard

08:30 - 12:00
Technology Assessment Working Group of ETCC
Music Box

09:00 - 12:00
Data Acquisition Processing and Control Systems Subcommittee (CO)
Morosco

09:30 - 11:30

Power System Dynamics Measurements WG
Lyceum
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12:00 - 14:00
Computing and Analytical Methods SC meeting
Music Box

Intelligent Systems SC meeting
Lyceum

System Economics SC meeting
Imperial

Risk, Reliability, and Probability SC meeting
Shubert

12:30 - 14:00
Power System Planning & Implementation Committee
Morosco

13:30 - 15:30
Large Interconnected Power System Response to Generation Governing TF
Majestic

14:00 - 16:00
PES Nominations &Appointments Committee
Music Box

17:00 - 18:00
Distribution System Analysis SC meeting
Morosco

Wednesday, October 13

08:00 - 12:00
Executive Committee Planning Meeting
Morosco

09:00 - 11:00
Dynamic Performance of Wind Power Generation TF
Shubert/Majestic

12:00 - 13:00
Power System Analysis, Computing, & Economics Adcom meeting
Music Box

13:00 - 14:00
Power System Analysis, Computing, & Economics Tech Committee meeting
Music Box

13:00 - 17:00

IEEE PES Long Range Planning Committee
Morosco
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Special Tutorial
Power System Basics for Non-Engineering Professionals

Date/Time: Thursday, 14 October 8 a.m. to 5 p.m.
Location: Grand Hyatt (Room TBD)
(Lunch will be provided)

The IEEE Power Engineering Society is pleased to offer an outstanding training opportunity to expose busi-
ness, regulatory, legal, and other professionals to the intricacies of the electric power system and to provide
a good understanding of basic power concepts, terminology and fundamental issues.

This one-day course examines the basics of electricity, the fundamentals of power systems, and the key
processes in power system operations. Presented in nonmathematical and nonengineering language and with
a focus on real-world problems and examples, the short course provides a thorough grounding of electric
power system planning, operations, economics, and possible regulatory frameworks.

The course was designed to expose nontechnical people associated with the electric power industry to some
of the salient characteristics of power systems and the nature of the rapidly changing electric utility busi-
ness. The intent was to create a vehicle that can equip the many professionals whose jobs touch on power to
have more comfort in understanding the myriad terms bandied around day in and out and to understand the
basic functioning of the power system.

Power System Basics for Non-Engineering Professionals is a special tutorial sponsored by the IEEE PES
and will be presented by a team of leading specialists in the peld.
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Monday, October 11

POSTER-A
Time:
Place:
Chair:

POSTER-A.1

POSTER-A.2

POSTER-A.3

POSTER-A.4

Policy Development (Poster)
Monday, October 11, 14:00 - 16:00
Empire State Ballroom A

Jerry Heydt, Arizona State University

Benept Evaluation of Cogeneration Based on Avoided Costs of Power Generation and
Transmission
Yi-Hseih Huang, Taiwan Power Company; Sheng-Nian Yeh, National Taiwan University of

Science and Technology

Based on avoided generation costs, this paper presents an assessment function to calculate a reasonable
selling price for electricity generated by a cogeneration system connected to the electric grid. Unlike the
propt functions appearing in the literature, the proposed evaluation scheme is developed from the point of
view of a power system, including line losses and power yows on the transmission lines according to seven
time-segments in summer and non-summer seasons. Examples of real primary substation system and extra
high voltage system of Taiwan Power Company are given to show the correctness and practicality of the
proposed assessment scheme.

System Innovation for Solving Power Quality Problems Based on Environmental
Economic

Chengyong Zhao, Xia Zhao, Xiufang Jia, North China Electric Power University

From an environmental economical perspective, environmental pollution and power quality problems are
both due to externalism of their emission and it is important to use environmental economics to solve PQ
problems. To solve the PQ problem, realize the internalization of the externalism of emission, the key is
to establish a series of new economic assessing system about PQ. Meanwhile, in order to realize the new
economic assessing system, a series of innovation of new administer system about PQ, such as the third
isolated PQ corporation to take charge of the supervisal of PQ problem, liberal trade of customerds emission
right, green price system, etc. must be established.

Electricity Spot Price Model and Feasibility of Generation Expansion in Brazil

Ajax Moreira, IPEA; Pedro David, FURNAS Centrais Eletricas; Katia Rocha, IPEA

The self-pnanced expansion of the power generation capacity is, perhaps, the most controversial and critical
aspect of the open energy markets. On one hand, the power generation utilitiesd revenue shall be enough to
make the investments in power generation feasible and attractive and, but, on the other hand, electricity,
shall have the least cost to consumers. This paper reports a study on the conditions of the Brazilian electrical
energy market model to comply with these conyicting objectives. We argue that the existing spot price
model is inadequate, since it neither induces nor supports investments for the expansion of power generation
capacity, and we propose corrections to the existing model.

An Assessment of the Restructuring Efforts and a Proposed New Model for the United
Statesi Electric Bulk Power System

Jeffrey T. Hein, Western Area Power Administration; P. K. Sen, Colorado School of Mines
This paper is the outcome of a technical assessment of the current deregulation and restructuring efforts within
the United Statesd electric utility industry. Ongoing issues and problems exist. Hence, regional and political
debates are delaying the determination of how the restructured industry should operate, thereby putting its
viability and reliability at risk. This paper reviews the state of the environment required for an electric bulk
power system (BPS) to operate successfully, and a model for the BPS which meets these requirements. It
presents a new model for restructuring the bulk power system to meet the demands of its consumers while
addressing present-day deregulation and industry restructuring issues. This proposed restructuring model,
or architecture, will ensure cost-effective, reliable electricity for consumers throughout the nation, thus
improving our societyds security and way of life.
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Monday, October 11

POSTER-A
Time:
Place:
Chair:

POSTER-A5

POSTER-A.6

POSTER-A.7

Power System Relaying (Poster)
Monday, October 11, 14:00 - 16:00
Empire State Ballroom A

Philip Winston, Georgia Power Company

Applications of Fuzzy-Logic-Wavelet-Based Techniques for Transformers Inrush
Currents Identipcation and Power Systems Faults Classijpcation

Omar Youssef, Suez Canal University

The advent of wavelet transforms (WTs) and fuzzy-inference mechanisms(FIMs) with the ability of the prst
to focus on system transients using short data windows and of the second to map complex and non-linear
power system conpgurations provide an excellent tool for high speed digital relaying. This paper presents
a new approach to real-time fault classipcation in power transmission systems, and identipcation of power
transformers magnetising inrush currents using fuzzy-logic-based multi-criteria approach [1,2], with a
wavelet-based pre-processor stage [3-6]. Three inputs, which are functions of the three line currents, are
utilised to detect fault types such as LG, LL, LLG as well as magnetising inrush currents. The technique is
based on utilising the low-frequency components generated during fault conditions on the power system and/
or magnetising inrush currents. These components are extracted using an online wavelet-based pre-processor
stage with data window of 16 samples (based on 1.0 kHz sampling rate and 50 Hz power frequency).
Generated data from the simulation of an 3307/33? KV, step-down transformer connected to a 330 kV
model power system using EMTP software were used by the MATLAB program to test the performance
of the technique as to its speed of response, computational burden and reliability. Results are shown and
they indicate that this approach can be used as an effective tool for high-speed digital relaying, and that
computational burden is much simpler than the recently postulated fault classipcation.

Applications of Fuzzy Inference Mechanisms to Power System Relaying

Omar Youssef, Suez Canal University

Most transmission line protective schemes are based on deterministic computations on a well depned model
of the system to be protected. This results in difpculty because of the complexity of the system model, the
lack of knowledge of its parameters, the great number of information to be processed, and the difpculty
in taking into consideration any system variation as the rules are pxed. The application of fuzzy logic for
exploring complex, non-linear systems, diagnosis systems and other expert systems, particularly when
there is no simple mathematical model to be performed. provides a very powerful and attractive solution
to classipcation problems. In this paper, a feasibility study on the application of different fuzzy reasoning
mechanisms to power system relaying algorithms is conducted. Those mechanisms are namely, Mamdanids
mechanism, Larsends mechanism, Takagi-Sugenods mechanism, and Tsukamoto mechanism. A comparative
analysis on the application of these fuzzy inference mechanisms to a novel fault detection and phase selection
technique on EHV transmission lines is reported. The proposed scheme utilises only the phase angle between
two line currents for the decision making part of the scheme. A sample three-phase power system was
simulated using the EMTP software. An online waveletbased pre-processor stage [1-4] is used with data
window of 10 samples (based on 4.5 kHz sampling rate and 50 Hz power frequency). The performance of
the proposed model was extensively tested in each case of fuzzy inference mechanism using the MATLAB
software. The advantages and disadvantages of each mechanism are reported and compared together. Some
of the test results are included in this paper.

Automatic Vacuum Capacitor Switch with Modiped Digital Filter Design for
Enhanced Speed and Power Optimization

Harish Sundaresh, Lubna Arsheen Basha, Crescent Engineering College; P. S. Vignesh,
Indian Institute of Technology, Madras; G. Prashant, Sri Venkateswara College of
Engineering

A high-speed microprocessor based automatic vacuum capacitor switch with a modiped digital plter design
using distributed arithmetic has been designed in this paper. The automation trends particularly the automatic
vacuum capacitor switch has helped ameliorate the power factor essentials and automatically triggered to
close when the line current exceeds rated value. Microprocessor relays use digital plters to extract only the
fundamental and attenuate harmonics. To provide optimum speed characteristics a distributed arithmetic
based plter design in the microprocessor controller which not only enhances pltering speed but additionally
enables lower power consumption at the cost of area has been introduced. The result is a uniped description
that describes a digital plter structure down to bit level.
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Gene Evolution Algorithm to Determine Minimum Break Point Set for Optimal
Coordination of Directional Protection Relays in Multi-Loops Networks

Quanming Yue, Weiyong Yu, Jiao Tong University; Feipeng Lu, Sichuan University

To determine directional simple loops and minimum break point set in multi-loop complex networks is the
key step during calculating and setting of direction relays protection values. In order to greatly improve the
practicability of algorithm, new concepts of protection dependency dimension and primary/backup protection
dependency set are prstly put forward in this paper. Comparing protection dependency dimensions and by
depth-prst-search of protection dependency set could pnd out all the directional simple loops. Using the
heuristic knowledge of MBPS (Minimum break point set), the determination of MBPS is reduced to a 0inl
integer quadratic programming problem. On the basis of the principle of Gene Evolution, a new approach to
determine MBPS is presented for the pst time. Protection coordination of 0T6 shape lines and radiate network
can be deal with by the method. Many examples have shown that the method is very simple, effective, and
greatly reduced the complexity of problem.

Advanced Protection Solutions for Improved Power System Dynamics Performance

Ljubomir Kojovic, Cooper Power Systems

This paper presents new, advanced protection and control system solutions for substations and differential
protection for power transformers. The proposed protection systems incorporate new current sensors and
multifunction relays.

New Swing-Blocking Methods for Digital Distance Protection
Shengshi Zhu, Nanjing Automation Research Institute; Qun Gu, PJM, Inc.; Li Zheng,

Kansas State University

The article prstly reviewed the shortcomings in the existing swing blocking schemes of current distance
protection relays. Two new schemes, which take full advantage of the calculation ability of the digital relays,
were then proposed. The new schemes can assert a reliable blocking during power swings, while also are able
to trigger with very little delay even on faults happening during swings. The new schemes trip faults with a
minimum actual delay time depending on at what time the fault occurs and the actual swing frequency.

Superimposed Components Based Sub-Cycle Protection of Transmission Lines

Alexander Apostolov, Damien Tholomier, Simon Richards, Areva T&D

Requirements for improvements of system stability and reduction in the effects of shunt type faults in
transmission and bulk systems on sensitive industrial loads result in the development of protection relays
with sub-cycle operating times. At the same time the relays have to be stable under wide area disturbance
conditions. The paper discusses in detail the concept of superimposed components and their application for
directional detection, faulted phase selection and power swing detection. Complex distance characteristics
can be used to provide sufpcient resistive reach to cover the expected range of fault arc resistances, while at
the same time are not affected by encroachment of the load impedance in the distance characteristic. Direct
relay-to-relay communications allow the implementation of high-speed directional comparison protection.

Analysis of Adaptive Single Phase Autoreclosing for High Voltage Transmission Lines
with Various Compensation Levels

Mark Khoroshev, TOKHO-M Company; Vitaly Faybisovich, SCE Company

High voltage transmission lines have their terminals connected to buses through circuit breakers, which
may allow single-phase operation at each side of line. These transmission lines are typically equipped
with compensating devices, for example, shunt reactors. When a single phase to ground short circuit
takes place, relay protection initiates circuit breakers at both sides of the line to open a faulted phase. Due
to the electromagnetic coupling with unfaulted phases, the secondary arc from the faulted phase to the
ground is supported for some time. The use of peld test and ATP software, allows the analysis of transient
electromagnetic processes at the transmission line with various levels of compensation during single phase
autoreclosing. A developed multifactor algorithm for adaptive autoreclosing, by using measurements of
electrical quantities at the faulted line, will determine in real time mode the moment when a secondary arc is
extinguished. As a result, reclosing on existing fault is avoided, while restoration of the normal power supply
is performed with minimal time interruption.
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Analysis of the Impact of Distributed Generation on Automatic Reclosing
Lauri Kumpulainen, VTT Technical Research Centre of Finland; Kimmo Kauhaniemi,

University of Vaasa

Distributed generation is changing the way electricity distribution networks are designed and operated. One
of the key issues and prerequisites for having signipcant share of total production of distributed generation
is that the operation of system protection is not jeopardized. Automatic reclosing is very important for
the reliability of overhead networks. On the other hand, reclosing can be problematic when distributed
generation (DG) units are connected to the network. In order to pnd out the impact of distributed generation
on protection, dynamic simulations have been carried out. PSCADE transient simulation software and
advanced power system models have been applied. The simulations verify the challenges distributed
generation causes to protection, especially to high-speed reclosing.

A New Algorithm of Improving Fault Location Based on SVM

Zhang Jin, He Renmu, North China Electric Power University

A fault location algorithm using estimated line parameters is provided in this paper. The characteristic of this
algorithm is using estimated line parameters. And the inyuence of the line parameters is eliminated. Support
vector machines theory is used to estimate transmission line parameters, which is a nonlinear black box
modeling problem. The historical data is used as training sample. EMTP simulation shows that this method
is improve the accuracy of fault location notability.

Double-Circuit Line Adaptive Protection Considering Different Operation and
Switching Modes

Srdjan Skok, Sejid Tesnjak, Niksa Vrkic, University of Zagreb

This paper deals with problems connected to distance protection of double-circuit transmission lines.
Because of the zero sequence mutual coupling of parallel circuits, the relay 0seeso incorrect impedance. In
this paper it was developed adaptive model which solves problems of single-line-to-ground fault on a single
line. Different operation modes change short circuit currents (Ik1 - phase-to-earth short circuit current and
Ik3 - three-phase short circuit current) on both ends. In fact parameters of the active network will be changed.
The idea was to develop adaptive model with more than one different independent Kohonen networks. Each
network is trained with short-circuit examples according to the switching mode and operation mode. Input
parameters are voltage, current, switching mode and operation mode. By information of the switching mode
and operation mode it will be activated belonging Kohonen network. The developed adaptive model was
tested on doublecircuit 400 kV transmission line.

IEC 61850: Open Communication in Practice in Substations

Clemens Hoga, Gordon Wong, Siemens AG

Owing to the large number of protocols for substation communication, devices from different manufacturers or
of different generations can often not communicate with each other. The communication standard IEC61850
permits interoperability without the use of gateways. Through the split of application and communication
stack and through the standardized permitted extension of the supporting functions, the long-term validity of
the standard is guaranteed. This approach leads to lower investment outlay, less training effort and lower life-
cycle costs of substation automation systems. All automation functions as well as the single-line diagram of
a substation are described by means of the Substation Conpguration description Language. Many migration
paths are possible to allow a substation to be gradually IEC 61850-compliant. Existing equipment may be
upgraded directly. Existing equipment may also be left intact, and an interface is established between this and
any new IEC 61850-compliant equipment which is introduced when the substation is extended.

An Improvement on Steam Turbine Generator Trip Caused by Voltage Sag

Chia-Ching Ning, Ta-Peng Tsao, National Sun Yat-sen University

This paper attempts suggest improvements on Nan-Pu combined cycle power plant, which is located in
Kaoshiung of Taiwan. As far as transient outage of power system in southern Taiwan is concerned, the steam
turbine generator would trip but the gas turbine generator would keep running. The outages had occurred
several times since commercial synchronization; it happened as many as three times from January to June
in 2001. Consequently, we found that the settings of overcurret protection relay of excitation transformer
were improper in our investigation and through with the other plant. By modifying the relay settings, this
defect has already been corrected fully. The project not only improve working achievement, but also enhance
transient stability of overall power system in Taiwan.
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POSTER-A.18 A Novel Approach to the Distance Protection, Fault Location and Arcing Faults
Recognition
Z. M. Radojevic, University of Belgrade; Hans-J¢ rgen Koglin, University of Saarlandes;

Vladimir V. Terzija, ABB Calor Emag Mittelspannung

In this paper a novel two-stage numerical algorithm devoted to fault distance calculation and arcing faults
recognition is presented. The prst algorithm stage serves for the fault distance calculation. Fault distance
is calculated from the fundamental frequency phase voltages and currents phasors, utilizing the positive-
and zero-sequence impedance of the line as an input parameter. The second algorithm stage serves for the
arc voltage amplitude calculation. It utilizes the fault distance obtained from the prst algorithm stage and
the third harmonics of the terminal phase voltages and line currents phasors as input parameters. From the
calculated value of arc voltage amplitude it can be concluded if the fault is transient arcing fault or permanent
arcless fault. The phasors needed for algorithm development are calculated by using the Discrete Fourier
Technique. In the paper the solution for the most frequent phase-to-ground faults is given. The results of
algorithm testing through computer simulation and processing of real peld data records are given.
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Jerry Heydt, Arizona State University

IDOLO: Multimedia Data Deployment on SCADA Systems

J. I. Escudero, J. A. Rodr?guez, M. C. Romero, J. Luque, Universidad de Sevilla

IDOLO project was born with the objective of adding audiovisual information to the usually text-based
Human-Machine Interfaces (HMI) used on Supervisory Control And Data Acquisition (SCADA) systems.
This is not a simple task, as SCADA systems have traditionally been based on proprietary, low transmission
speed networks, due to the special requirements that such systems impose in terms of network reliability and
timing requirements. Within this paper we describe our efforts on the design, implementation and deployment
of a networked computer system that adds multimedia information to the usually textbased SCADA/HMI
systems. IDOLO system is based on well-known hardware and software solutions, such as Ethernet networks
or MPEG codecs, resulting in a yexible and expandable system that has succesfully been deployed on a real
electrical facility.

A Middleware Control Layer for Distributed Generation Systems

Koen Vanthournout, Geert Deconinck, Ronnie Belmans, Katholieke Universiteit Leuven
The deregulation of the electricity market and the increased interest in distributed generators call for new
methods of control and data distribution. This paper describes a middleware layer that enables power
inverters to communicate and cooperate. It is responsible for interconnecting the distributed generators (plug-
and-play), coping with changing environments, distribution of status data, failure detection and coordination
of the non-active power production. A test setup with two generators is deployed to verify the described
method.

Preliminary Case Studies on Common Information Exchanges for Power System
Management

Yoshizumi Serizawa, CRIEPI; Shigeru Satoh, Tatsuji Tanaka, TM T&D; Atsushi Oikawa,
Hokkaido Electric Power Company; Kazuhiko Miyazaki, Kansai Electric Power Company;

Atsushi Izena, Kyushu Electric Power Company

This paper discusses the applicability of common information exchanges based on IEC standards as well
as conventional and state-of-the-art methodologies for power system management, and claripes necessary
improvements for the information exchange process as case studies. A SCADA and telecontrol system
requires an integrated information model with device, system conpguration and information exchange model
components. A Special Protection System can easily determine power system stability or system separation
by utilizing an abridged substation model as topology information. Remote operation and maintenance of
protective relays can be also simpliped by employing standardized information exchanges.

Communication System for Intelligent Residential Electrical Installations

Adrian Dusa, Geert Deconinck, Ronnie Belmans, Katholieke Universiteit Leuven

The liberalization of the energy market is opening numerous novel opportunities to the domestic consumer
(e.g. quick reaction to energy price changes). Technological support is needed to ensure that changes do
not remain rather theoretical. In the following, we propose a categorization of electrical devices and an ICT
solution for the communication in the new intelligent electrical residential installations.
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A Distributed Static Series Compensator System for Realizing Active Power Flow
Control on Existing Power Lines

Deepak M. Divan, William E. Brumsickle, Robert S. Schneider, W. Kranz, Randal
Gascoigne, SoftSwitching Technologies; Dale T. Bradshaw, Michael R. Ingram, lan S.

Grant, Tennessee Valley Authority

Flexible AC transmission systems (FACTS) devices can control power yow in the transmission system to
improve asset utilization, relieve congestion, and limit loop yows. High costs and reliability concerns have
restricted their use in these applications. The concept of distributed FACTS (D-FACTY) is introduced as
a way to remove these barriers. A new device, the distributed static series compensator (DSSC), attaches
directly to existing HV or EHV conductors and so does not require HV insulation. It can be manufactured
at low cost from conventional industrial-grade components. The DSSC modules are distributed, a few per
conductor mile, to achieve the desired power yow control functionality by effectively changing the line
reactance. Experimental results from a prototype module are presented, along with examples of the benepts
deriving from a system of DSSC devices.

Frequency Estimation of Low-Voltage Distribution Systems in Transient Processes

J. Long, Guangxi University

A fast algorithm for tracking the frequency of low-voltage distribution systems in transient processes is
presented in this paper. A RC circuit is taken into consideration, and the current signal of transient process
in the RC circuit is used to estimate the frequency of distribution systems. The transient current signal is
proposed to be a sinusoidal signal with an additional decreasing magnitude in the form of exponential
functions. Employing central numerical differentiation of 7 sampling points and Lagrange interpolation, the
frequency of low-voltage distribution systems in transient process is estimated at an accuracy of 99.99% in
half cycle. The simulation results of an example show better dynamic features of the proposed algorithm, the
simulation is carried out in Matlab software and a digital control system.

HVDC Supplementary Controller Based on Synchronized Phasor Measurement
Units

Ying Huang, Zheng Xu, Zhejiang University

The fast response characteristics of HVDC system can be used efpciently to damp inter-area low frequency
oscillation without additional equipments. Phasor Measurement Unit (PMU) based on Global Positioning
System (GPS) is new measurement equipment with high accuracy. It can obtain the phasors of bus voltages,
especially the voltage phase angles, so it is possible to utilize PMU to improve control effect. In this paper, a
novel HVDC supplementary controller based on PMU is proposed. The input signal of this controller is the
voltage phase angle difference between two areas, which can reyect the inter-area low frequency oscillation
characteristics effectively. Small signal stability and transient stability of a two-area, four-machine AC/DC
test system are studied. The analysis results show that the proposed controller is capable of damping the
systemds low frequency oscillation and enhancing the AC systemds transfer capability over a wide range of
operating conditions.
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SSRDamping Study on a Generator Connected to TCSC

Fan Zhang, Zheng Xu, Zhejiang University

The complex torque coefpcient approach realized by time domain simulation o the Test Signal Method
was adopted in this paper to study the SSR damping characteristics with TCSC. The study system was
modiped from the prst IEEE SSR benchmark model by changing a part of the pxed series capacitor to
TCSC. Three different control methodologies were checked, namely: constant current, constant power, and
power oscillation damping control. The control models and their principles were also described. Frequency
scanning in the subsynchronous frequency range was performed to calculate the subsynchronous electrical
damping characteristics of the unit. Impacts of both the parameter settings for the controllers and the thyristor
conducting angles of the TCSC on the electrical damping are studied, and results were analyzed in detail. The
results show that TCSC greatly reduces the electrical negative damping around the resonant point compared
with the pxed capacitor compensation for the three studied control methodologies. It also shows that the
conducting angle of the thyristor has a great inyuence on the damping of the TCSC, the larger the conducting
angle, the greater the TCSC reduces the electrical negative damping around the resonant point.

Shunt-Connected Dynamic Voltage Restorer with Decoupling Inductors

Ondrej Viktorin, Johan Driesen, Ronnie Belmans, Katholieke Universiteit Leuven

This paper deals with the design and analysis of dynamic voltage restorers (DVR) based on shunt-connected
inverters and grid decoupling reactors. The primary task of these devices is to keep the voltage level
sufpciently high during voltage dips and outages. A shunt-connected, four-wire capacitor midpoint type
converter topology acting as a voltage source is considered. In order to limit the currents of two parallel
voltage sources with different voltage shape, the AC grid is decoupled by an additional line inductor. The
proposed topologies and driving algorithms of the DVVR are veriped by simulations in an advanced software
package, namely PSCAD/EMTDC.

A Study of Autonomous Operation of Home Power Supply Network Using Fuel Cell
and Electric Double Layer Capacitor

Toshihiko Ichimura, Kogakuin University; Shingo Sukemori, Tokyo Denki University;
Ichiro Takano, Kogakuin University; Hisao Nishikawa, Tokyo Denki University; Yoshio

Sawada, Kogakuin University

In this paper, a home power supply system for collective houses consisting of fuel cell (FC) network and
electric double layer capacitor (EDLC) is proposed. EDLC is required to operate the whole system in
autonomous mode. The FCs for the collective houses are linked together. The network linking of the fuel
cells contributes to get higher reliability of the system, and to reduce the capacity of inverter and EDLC by
smoothing pulsive and intermittent loads. Load patterns including pulsive intermittent loads were modeled
for simulations based on an actually measured data. The feasibility of this concept was conprmed by
simulations using software MATLAB/Simulink.

Thermal and Electrical Properties of Brittleness Improved Epoxy for High Voltage
Kyoung Yong Lee, Kwan Woo Lee, Yong Sung Choi, Dae Hee Park, WonKwang

University

Elastic factor of elastic epoxy was investigated by TMA (Thermomechanical Analysis) and DMTA (Dynamic
Mechanical Thermal Analysis) as toughness investigation to improve brittleness of existing epoxy resin. A
range of measurement temperature of the TMA and DMTA was changed from -20 ? to 200 ?. When modiper
was the rate of 0 phr, 20 phr, and 35 phr, Tg (glass transition temperature) of elastic epoxy was measured
by thermal analysis devices. Also it was investigated thermal expansion coefpcient (a), Modulus, and Tand
(loss factor). As thermal analysis results, 20 phr was more excellent than different specimens thermally and
mechanically. Also we measured permittivity and Tand for investigation with electrical properties of elastic
epoxy. The specimens were used O phr, 35 phr, and 70 phr. Permittivity and Tand have dependency on
modiper content. As electrical analysis results, the most excellent specimen was 35 phr.
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Using a STATCOM to Retire Urban Generation
Eric M. John, ABB, Inc.; Arastou Oskoui, Austin Energy; Ake Petersson, ABB Utilities

AB

Austin Energy is a municipally owned electric utility located in Austin, Texas and is a part of the Electric
Reliability Council of Texas (ERCOT). Austin Energyts Ten Year Energy Resource Plan calls for the Holly
Power Plant to be retired by December 31, 2007. The Holly Plant is being retired due to its age and reduced
use, the availability of more cost effective internal generation now under construction at the Sand Hill Energy
Center, the availability of excess generation in Texas, and the plantds less than desirable location next to a
residential neighborhood. The power plant has been kept in operation largely to provide voltage support
in case of a contingency that causes a depression in system voltage, also known as Reliability Must Run
generation (RMR). Austin Energy searched for an innovative FACTS solution to meet both reliability and
environmental requirements and selected a STATCOM solution to provide the dynamic voltage support that
the power plant had provided in the past.

Power Flow Control in Facts

K. Baskaran, N. Satheesh, Government College of Technology

The power yow control-using Hybrid technique focuses on developing an approach to steady state power
yow control of Flexible AC Transmission Systems device equipped power system. In this paper uniped power
yow controller is used as a phase shifter and series compensator to regulate both angles and magnitude of
branch voltages. Hybrid technique is a combination of Evolutionary Programming and Sequential Quadratic
Programming. The Hybrid technique is developed in such a way that evolutionary programming is applied as
a base level search, which can give a good direction to the optimal global region, and a local search sequential
quadratic programming is used as a pne tuning to determine the optimal solution at the pnal. The algorithm
is illustrated by using modiped IEEE 30 bus system.

Investigation of Incipient Conditions Leading to the Failure of Distribution System
Apparatus

Carl L. Benner, B. Don Russell, Texas A&M University

Electric power distribution circuits are complex systems. Each circuit consists of the interconnection of
literally thousands of discrete components. Each member of the body (i.e., insulators, arrestors, switches,
transformers, etc.) must function properly for the body to be healthy as a whole. A broken pnger, or in
this case, a broken insulator, causes great pain and suffering and affects the whole body. Work at Texas
A&M University (TAMU) seeks to better understand the failure processes and mechanisms of distribution
system equipment, with the ultimate goal of improving overall health and performance. TAMU researchers
have instrumented dozens of distribution circuits as part of a long-term effort, with the intent of building a
comprehensive database of high-quality measurements that represent distribution system behavior before,
during, and after the failure of various components. To date, this effort has yielded a signipcant number of
such measurements.
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Meshed Vs. Radial MV Distribution Network in Presence of Large Amount of DG
Gianni Celli, Fabrizio Pilo, Giuditta Pisano, University of Cagliari; Vittorio Allegranza,

Rocco Cicoria, Adriano laria, CESI

until now, distribution networks are regarded as a passive termination of the transmission network, with a
radial structure, unidirectional power yows, and a simple and efpcient protection scheme. In presence of a
large amount of Distributed Generation (DG), distribution networks will gradually, but ineluctably, change
towards a new Kkind of active networks. The most revolutionary change, needed to efpciently allocate so
much DG, could be represented by the adoption of a meshed network architecture. For this reason, in the
paper new possible arrangements for distribution networks have been deeply investigated and compared with
the radial scheme. Steady state and dynamic simulations have been performed, considering a portion of the
real Italian distribution network, and voltage prople, power losses, short circuit currents and grid reliability
have been analyzed.

Adaptive Over Current Protection for Distribution Feeders with Distributed
Generators

Mesut Baran, Ismail EI-Markabi, North Carolina State University

The connection of distributed generators (DG) to distribution networks inyuences the performance of the
networks. This paper focuses on the impact of DG on the feeder protection, specipcally the impact on the
overcurrent (OC) relay performance. The paper presents simulation results to show the extent of deterioration
a DG can cause on the OC relay performance. The paper then presents an approach to solve this problem and
restore the overcurrent relay performance.

Commercial and Industrial Applications Getting Ready for Direct-Current Power
Distribution
Dave Crudele, Thomas Key, Arshad Mansoor, EPRI PEAC Corporation; Faisal Khan,

University of Tennessee

This paper describes design trends in several classes of power-electronic appliances that will increase the
appeal for distributing dc power in buildings. In the commercial sector information technology (IT) power
conversion architectures are moving from multi- to single-voltage supplies, initially 12Vdc and evolving
toward 48Vdc. These changes apply to both data processing and internet server equipment. For motor
loads, adjustable speed drives (ASDs) are increasingly common in industrial settings as well as modern
commercial buildings. Since these motor drives operate with a 200 to 700V dc-link they are good candidates
for direct dc power. In fact, drives are also beginning to appear in single-phase residential appliances and
offer opportunities for direct integration with dc from photovoltaic systems or fuel cells. This paper reviews
basic design considerations and energy savings potential for operating these appliances directly from dc
distribution.

Interconnection of Distributed Power to the Distribution Network

Johan Enslin, KEMA T&D Consulting

The interconnection of distributed power resources, normally through a power electronic converter, to the
distribution network brings challenges of its own. Due to the distributed nature of these resources, they are
implemented in large numbers onto the same, sometimes remote, distribution network. These challenges
include power quality issues, network stability, power balancing considerations, voltage regulation,
protection protocols and unwanted islanding considerations. This paper highlights some of these issues
with the aid of two case studies in large-scale PV and wind power interconnections, sensitizing some of the
underlying considerations.
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Operating Characteristics of the Convertible Static Compensator on the 345 kV
Network

Jane Sun, L. Hopkins, Ben Shperling, Bruce Fardanesh, Mark Graham, Michael Parisi,
New York Power Authority; Stuart MacDonald, Subbashish Bhattacharya, Steve Berkowitz,

Siemens AG; Abdel-Aty Edris, Electric Power Research Institute

Convertible Static Compensator (CSC), a versatile device based on FACTS technology was designed,
developed, manufactured, installed, and tested. The project was a collaborative undertaking by NYPA, EPRI
and Siemens Power Transmission & Distribution. The CSC was installed on a 345 kV substation with series
elements inserted in two 345 KV lines. The CSC consists of two 100 MVA inverters, two 100 MVA series
transformers, and a single 200 MVA shunt transformer with two identical secondary windings. The CSC
can be operated in four basic conpgurations: Static Synchronous Compensator, Static Synchronous Series
Compensator, Uniped Power Flow Controller, and Interline Power Flow Controller. The CSC was tested
under various system conditions and the test results are discussed and analyzed. The tests conprmed the
actual power yow control characteristics of the CSC and their close correlation with the design parameters.
The CSC utilization on NYPA network results in the increased power yow transfers and enhanced power yow
control capability on Marcy - New Scotland and Marcy - Coopers Corners lines. The power yow on Marcy
- New Scotland line can be varied by N125 MW, and on Marcy - Coppers Corners line by N80 MW.

Fast VSC Transmission Control

Lisa A. Lamont, University of Ulster

The aim of the research is to develop a fast controller for Voltage Source Converter (VSC) transmission.
The system is highly non-linear, it has four control inputs and higher order dynamics. The fastest feedback
control loop is the inverter DC voltage (Vdci) controller but this controller solely can not achieve satisfactory
performance. To improve Vdci performance an additional stabilising feedback loop is developed at rectiper
side. The stabilising loop is a lead-lag second order plter that is designed using the root locus methods.
The addition of this controller reduces the overshootings of the VVdci control and it improves robustness of
the overall transmission system. The VSC transmission control under faults is achieved using a dedicated
current controller at each converter station. This controller uses special current reference settings to avoid
interactions with the small-signal controller. The transition between small-signal and fault control is achieved
using minimum elements with the control modulation angle and magnitude inputs. The design is fully tested
on non-linear digital simulator for a range of small-signal and fault conditions, and the responses conprm
design goals.
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Brad Roberts, S&C Electric and Miroslav Begovic, Georgia Institute of Technology

Towards Realizing the GridWiseE Vision: Integrating the Operations and Behavior
of Dispersed Energy Devices, Consumers, and Markets

Sunil Cherian, Spirae, Inc.; Ron Ambrosio, IBM

GridWise is a vision and a concept developed by the Department of Energy, Pacipc Northwest National Labs,
and industry participants based on the belief that substantial value can be unlocked throughout the electric
power system value chain with the deep penetration of information, communication, and intelligent control
technologies. Recent studies estimate that the net present value of system level benepts that can potentially
be created through various intelligent system optimization strategies range from ~dollar~30 billion to over
~dollar~120 billion. However, we are far from fully understanding the technologies, business models, and
regulatory environments needed to begin capturing meaningful portions of these potential benepts. This
paper presents an approach that addresses one of the major technology hurdlesindeveloping an affordable
and highly scaleable platform that enables energy service providers to model and implement business
processes that integrates dispersed physical assets, energy consumers, and energy markets to create and
capture new value.

Development of the Design Factor for the lphase Module of 6.6kV/200A Class
Resistive Superconducting Fault Current Limiter

J. S. Kang, B. W. Lee, K. B. Park, I. S. Oh, LG Industrial Systems

In these days, there is a demand to develop fault current limiters(FCLS) to reduce excessive fault current
and protect electrical equipments which are installed in transmission and distribution power systems. We
considered the resistive superconducting FCLs among the various kinds of FCL. In this study, in order
to develop the resistive superconducting FCL of 6.6kV 200A 3F, we designed the new mask pattern for
etching YBCO plms by means of numerical analysis method, current limiting experiments and visualization
of bubbles in plms and investigated dielectric performance of the designed mask by using elecrtostatic
numerical analysis method and breakdown experiments. We visualized the bubble propagation characteristics
of etched plms and selected the thickness of the gold layer in superconducting elements. We etched YBCO
plms by using the newly designed mask, connected the etched pIlms in series and in parallel, and designed
1phase module for the 6.6KV resistive SFCL and then we observed the current limiting characteristics of the
module.

The Practical Implications of Bringing a Multi-Agent Transformer Condition
Monitoring System On-Line

Victoria Catterson, Stephen McArthur, University of Strathclyde

On-line condition monitoring is a useful tool for maintaining and extending the longevity of power
transformers. An intelligent diagnostic system is desirable for operational safety and reliability. Bringing
these concepts together results in a powerful support tool for engineers, reducing the volume of data to deal
with, and making the data more meaningful. This paper describes how a multi-agent system for diagnosing
the cause of transformer partial discharge activity was coupled with a method of UHF partial discharge
monitoring, creating an on-line condition monitoring system. The challenges presented by the on-site
environment are discussed, along with the implications for the complete system.

Power Quality Management Model for the Colombian Industrial Sector

E. Marmolejo, E. M@ndez, M. T. Torres, G. Ramos, Universidad de los Andes

The objective of this paper is to present a power quality management model for the electric power system in
the industrial sector. This model integrates actions like: management, control, monitoring, maintenance and
updating of the electric powerds quality within the companygs strategic planning policies. In other words, the
electric powerds quality will be part of the integrated business strategy of the organization.
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Reusing Supposed Benign Systemic Data to Achieve Greater Security

Robb Klashner, New Jersey Institute of Technology

Utilities are becoming more dependent on sensor data to manage their operations and business processes.
This data can be reused to facilitate National Security through the analysis of what appear to be benign
events. Such events seldom occur and are justipably categorized as outliers. However, they may indicate
terrorist activity in a particular context and in the presence of other identical or associated benign events. An
integrated approach is needed that will analyze these events. When statistically signipcant associations are
discovered, the eventds signipcance is raised accordingly; i.e. the eventis importance is escalated. Specipc
human experts must be made aware of the exceptional events if and only if a particularly appropriate level of
signipcance is determined using an oevent escalationo process. This process is only possible given the right
information architecture.

Distributed Autonomous Real-Time System for Power System Operations - A
Conceptual Overview
Khosrow Moslehi, Ranjit Kumar, ABB, Inc.; Eddie Dehdashti, PARS, Inc.; Peter Hirsch,

EPRI/E2I; Warren Wu, Tennessee Valley Authority

This paper presents a conceptual overview of a distributed autonomous real-time (DART) system for the
operation of power systems ranging from small interconnections to continental-scale power grids. The
conceptual design considers the evolution of the power and information infrastructure over the next decade
and addresses the needs of transmission system operations. The architecture is modular and scalable from
the viewpoints of organizational, geographical and functional aspects. It allows for any number of players
representing transmission operators, regional reliability coordinators etc. The architectural and functional
design is intended support self-healing power grid. The design calls for autonomous intelligent functional
agents distributed throughout the system at various levels of hierarchy. A vision for the evolution of the
current operations to gradually realize an implementation of the revolutionary design is offered.
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Long-Term Resource Adequacy-Supply Resources

Narinder Trehan, US Nuclear Regulatory Commission

Long-term resource adequacy deals with securing existing and new generation resources, demand resources,
transmission upgrades and market features. On July 31, 2002, the Federal Energy Regulatory Commission
(FERC) issued a Notice of Proposed Rule (NOPR) on Standard Market Design (SMD) and released a White
Paper, 60Wholesale Power Market Platform,6 on April 28, 2003. A resource adequacy program would have
both the short-term and long-term markets role in ensuring reliability of the electric power system. Long-term
resource adequacy needs new investment and the investors should have incentive to develop new resources
and to maintain existing supply resources. The distributed resources, the life extension program (license
renewals) from 40 to 60 years for nuclear power plants , power uprates, and advanced nuclear reactor designs
can help to supply resources portion of the long-term resource adequacy requirements.

Application Meta-Heuristics Method for Short-Term Unit Commitment Problem

Gwo-Ching Liao, Fortune Institute of Technology

This paper presents a Hybrid Chaos Search Genetic Algorithm and Simulated Annealing method (CGA-
SA) for solving short-term thermal generating Unit Commitment (UC) problems. The UC problem involves
determining the start-up and shutdown schedules for generating units to meet the forecasted demand at the
minimum cost. The commitment schedule must satisfy other constraints such as the generating limits per
unit, reserve and individual units. We combined a genetic algorithm with the chaos search. First, it generates
a set of feasible unit commitment schedules, and then puts the solution to the SA. The CGA has good global
optima search capabilities, but poor local optima search capabilities. The SA method on the other hand, has
good local optima search capabilities. Through this combined approach an optimal solution can be found.

Implementation of a Novel Peak Demand Reduction Scheme

Killian Morgan, Hugh Mullany, Michael Walsh, EirGrid plc

The Irish Transmission System Operator introduced a novel demand side management (DSM) programme for
winter 2003/2004 called the winter peak demand reduction scheme (WPDRS). The WPDRS rewards reliable
reduction in electrical consumption below a participant-speciped committed level (in MW) every business
day between 5 pm and 7pm during the winter months. The proactive and simple nature of this DSM scheme
succeeded in providing a higher consistency of load reduction relative to other schemes that send intermittent
economic or reliability signals instructing participants to curtail. The scheme had 182 participants, with
106MW of subscribed load reductions, corresponding to 2.5% of the historical peak load. Over the four
winter months, participants reliably responded by reducing their consumption by 70MW between 5 pm
and 7 pm at a cost of G178/MWh. Winter 2004 was the prst since 1989 with decreased peak demand on
the previous year (down 1.6%), even though overall demand still grew by 2.8%. This paper describes the
WPDRSGs structure, its results, and highlights areas for possible improvement.
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An Integrated Platform for Power System Dynamic Security

Hassan Ghoudjehbaklou, Rujun Hu, Abed Halimah, Open Systems International, Inc.
Operator Training Simulator (OTS) has been widely utilized for the power system simulation and operator
training. However, the changes and restructuring in power industry bring in new challenges into the
monitoring, evaluation, prevention and restoration of power systems. Although there are renewed interests
in OTS for its training values, there are greater interests for it as an invaluable planning tool, when dynamic
security of the system is involved. Modern complex power systems require more comprehensive and adaptive
plans to ensure dynamic security. Recent advances in designing modular interconnected software applications
provided an ideal solution for using OTS as a dynamic security simulation and prevention platform. This
paper describes a platform that runs Contingency Analysis (CA) on a simulated network of few hours ahead
of current time. This might be sufpcient for exercising some preventive action, if necessary. In more sever
cases, a fast pace OTS might be used for exercising a restoration scheme, before it is implemented.

Development of the Guide for Performing Arc-Flash Hazard Calculations
Daniel Doan, DuPont; Herman O. Kemp, Tennessee Valley Authority; Vince Saporita,
Cooper Bussman; George D. Gregory, Square D Company; Bruce McClung, Electrical

Safety Consulting Services, Inc.; Craig M. Wellman, DuPont

This paper reports on the accomplishments of the IEEE 1584TM Working Group. This working group
raised money for testing, oversaw a signipcant amount of testing, analyzed the data, developed a new model
for incident energy calculation and wrote IEEE 1584TM IEEE Guide for Performing Arc Flash Hazard
Calculations. The paper discusses: the working groupts starting point; the need for laboratory testing; the test
and analysis methods employed; the discovery from the testing; the development of the model and the guide;
and the need for further work. IEEE 1584TM-2002 signipcantly updates prior information on conducting an
arc yash hazard analysis in accuracy, usability, and depth. The guide offers a new empirically derived model
for enclosed equipment and some open lines for voltages from 208 volt to 15 kilovolts and a theoretically-
derived model for applications involving higher voltages or large gaps between conductors. Included with
this guide are programs with embedded equations, which may be used to determine incident energy and the
arc yash protection boundary.

Measurement of Transmission Line Parameters from SCADA Data

G. L. Kusic, Power Systems Consultants, Inc.; D. L. Garrison, Duke Energy

Transmission line equivalent circuit parameters are often 25% to 30% in error compared to values measured
by the SCADA system. These errors cause the economic dispatch to be wrong, and lead to increased costs
or incorrect billing. The parameter errors also affect contingency analysis, short circuit analysis, distance
relaying, machine stability calculations, transmission planning, and State Estimator Analysis. An economic
example is used to demonstrate the affect of transmission line errors. SCADA measurements from several
utilities are used to compute the dreal worldd value of the transmission line parameters. State Estimation with
the estimated parameters is compared to the computations using the theoretical values.

Design Features of a Dynamic Security Assessment System

Jorge L. Jardim, Operador Nacional do Sistema; Carlos S. Neto, Din@mica; Wes T.
Kwasnicki, British Columbia Transmission Corporation

This paper presents the design features of a dynamic security assessment (DSA) system. The main issues
regarding DSA system functionalities, security assessment methodologies, numerical algorithms, technical
specipcation, and system architecture are discussed. Performance results of the real-time static security
assessment are presented.
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Undervoltage Load Shedding Using Global Voltage Collapse Index

Mario Klaric, Igor Kuzle, Sejid Tesnjak, University of Zagreb

Increasingly higher demand in power created problems in power system operation since the growth of the
transmission system is restricted. System often function close to their stability limits and sometimes loads
need to be shed in order to prevent system from collapsing. In this paper one undervoltage load shedding
(UVLS) method to prevent voltage collapse is presented. This method is based on a global index which
indicates voltage collapse proximity and voltage magnitudes on critical buses. Global index for voltage
collapse proximity determination is calculated based on power yow Jacobian matrix operations. Considering
that on the voltage stability limit Jacobian matrix becomes singular, it cannot be inverted. Therefore method
involving eigenvalue calculation is used here. IEEE 14 bus system was used as a numerical example which
showed how loads and system in general can be saved from voltage collapse using UVLS.

Operations of Network Analysis and Security Tools at PSE&G
Bill Campbell, Shao Chang, Maria Schmatz, Gerard Wollner, Public Service Electric and

Gas; Yinhua Guo, SNC-Lavalin Energy Control Systems Inc.

Operational experiences of the network analysis and security (NAS) tools at PSE&G are presented. Some
of the unique features of the NAS subsystem are described, with emphasis on solutions to specipc practical
problems. NAS operation and maintenance practices are also discussed, from the userds perspective.

Determining Optimal Allocation of Flow Controllers Based on System Stability and
Controllability

Chung-Neng Huang, National Taipei University of Technology

Ahierarchical screened method for determining the optimal allocation of yow controllers are proposed in this
paper. Since the allocation patterns are found basing on the concept of tree/co-tree in graph theory, all line
yows of the system are controllable only by the minimum number of yow controllers. In order to prevent from
system instability resulting from yow control, the eigenanalysis of the sensitive matrices characterized the
corresponding allocations are taken. It is helpful to screen out the invalid allocations where yow controllers
may cause instability in the system. Finally, by comparison with the yow controllability of each allocation,
the optimal one hit the target of yow control can be found. A three-machine four-bus two-loop model system
is given as an example to conprm the effectiveness of the proposed method.

A Method for Sustained Overvoltage Control During Power System Restoration
Gaihong Cheng, Zheng Xu, Zhejiang University

During early stages of power system restoration when energizing lightly loaded transmission lines, operators
need to pay special attention to the overvoltage problems. This paper presents a sensitivity-based method to
determine the most efpcient control variables for the correction of voltage violations. Efpciency Coefpcient
(EC) was depned to measure the efpciency of the control variables, which considered both voltage sensitivity
to control variables and other factors including equipment limitations and system operation constraints as
well. The control variables selected according to their ECs guarantee that no new voltage violations will
be generated and the minimum shifts are needed for the control of overvoltages. The proposed method is
demonstrated for restoration of the IEEE 39-bus New England system and it will provide guidance for both
the development of PSR(Power System Restoration) plan and the real system restoration.

Internet Based Maintenance Decision Support for Electric Utilities

Zhenyuan Wang, Jiuping Pan, Le Tang, ABB Corporate Research; George Frimpong, Tim
Taylor, ABB Electric Systems Consulting

This paper analyzes the needs and requirements of maintenance decision support for electric utilities. After a
brief review of maintenance decision support systems, a new realization concept is proposed to take the full
advantage of the Internet based technologies. The implemented system is then introduced to demonstrate the
feasibility and potential benepts.
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A Practical Super Short Term Load Forecast Method and Its Implementations

Qia Ding, Nanjing Automation Research Institute; Jiangang Lu, Guangdong Electric
Power Dispatching Center; HuaiQing Liao, Shanghai Electric Power Company

The Super Short Term Load Forecast (SSTLF) is important for Automatic Generation Control (AGC) in on-
line power system and plays a great role in electricity market. According to SSTLFGs requirements of fast-
calculation and highprecision, this paper implements a practical method based on the pattern of daily load
curve in several Chinese provincesd realtime EMS with different load characteristic. Some important aspects
such as bad data processing and current load level are also discussed. The implemental results demonstrate
that this method is fast, accurate, stable and suit to most system.

A Probabilistic Method for Reliability, Economic and Generator Interconnection
Transmission Planning Studies

K. E. Harris, W. E. Strongman, Burns & McDonnell Engineering Consulting

Probabilistic methods for transmission planning have been put forth by several authors in the past. These
previous methods have recommended departures from the current N-1 contingency method used by most
utilities and independent system operators. The method proposed in this paper is intended to take the exiting
N-1 method and enhance it by using a tool called @Risk. The authors propose that the method described in
this paper can be used to compare transmission development scenarios that are intended to relieve congestion
between areas, or to rank transmission projects intended to improve reliability.
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The Application of Load Characteristic Services System for Improved Customer
Services in Taipower
J. C. Hwang, National Kaohsiung University of Applied Sciences; C. W. Hwang, Taiwan

Power Company

This paper develops a load characteristic services system (LCSS) consisted of a relational database system
and a friendly inquiry system. The target of LCSS is to provide multiple-information function developed
from load characteristic data for both customer and Taipower. The contribution of LCSS is not only to
improve the customer services for customer but also to advance the effectiveness of business activities for
Taipower. Both the service quality and customer relation management has been improved evidently because
the operated of LCSS. Client/Server architecture has been designed in the system and executed in the intranet
of Taipower, the Microsoft SQL Server is applied to build a relational database, there are 2000 customerds
power consumption data which came from load survey of Taipower has been stored and 15000 relational
tables has been built to manage those data in the database. Visual Basic (V.B.) is used to develop the inquiry
system and the TCP/IP protocol is used for interfacing between the database management system and the
inquiry system.

Soft Computing Techniques for Short Term Load Forecasting

Carolina Tranchita, ¢lvaro Torres, Universidad de los Andes

Short term load forecasting is a recurrent topic in the operative planning activities of companies dedicated to
the distribution and trade of energy around the world due to the competitive electricity market, in which an
advantage in the previous knowledge of demand could mean the difference between obtaining big benepts or
incur in economic losses. In this paper a novel method for short term load forecasting is proposed based on
the similar day approach and the use of Soft Computing techniques. This approach is founded on the search
for the most similar day in history, to the forecasted day, based on the explanatory meteorological variables
forecast for the load of this day. Once the osimilaro day is found, the load forecast will be the same of that
day with an adjustment for load growth. LAMDA-fuzzy-clustering techniques, regression trees, CART
classipcation and fuzzy inference for the peak power, daily energy and load curve forecast are used. The
validation of the proposed method is made with meteorological and load data from a Colombian city.

Web Site to Determine Wheeling Charges in the Mexican System

Adri8n Inda, Gustavo Bravo, Federico Flores, Instituto de Investigaciones El®ctricas

To allow the transparency in the application of the wheeling methodology in the Mexican electrical system,
reduce service costs, and grant a better service to the users, the Energy Regulatory Commission of the
Ministry of Energy of Mexico (CRE) requested the technical services of the Electric Research Institute
of Mexico (Instituto de Investigaciones El@ctricas IIE) to develop a Web Site for Wheeling Charges. This
internet-based wheeling charge calculation tool is used to quote transmission services in voltages levels of
69 kV to 400 kV, applying the actual methodology approved by CRE, in conjunction with the Ministry of
Finance and Public Credit of Mexico. The model established in the Web Site allows potential investors to
study different options for a possible service and select the most convenient one for them, without having to
deal directly with the service suppliers, reducing time, costs and improving efpciency. This article presents
the technical and functional aspects of the design and implementation of the Web Site for Wheeling Charges,
as well as a general description of its usage.

\Voltage Stability Preventive and Emergency Preventive Control Using VIPIt
Sensitivities

Yoshifumi Kataoka, Shinichi lwamoto, Toshinori Esaka, Toshiya Ohtaka, WASEDA
University

Recently, as power system loads are located farther away from power plants and are more unevenly
distributed, reactive power losses have tended to increase due to the heavier power yow with high load
growth and long distance transmission. Therefore, an effective voltage control scheme has been brought
to attention in a considerable number of studies. Hence, in this paper, we propose on-line voltage stability
control schemes i.e., a preventive control and an emergency preventive control, in addition to conventional
local controls. In order to assess the effect on voltage stability in different generators, we propose the Voltage
Instability Proximity Index including three power yow equations in a speciped value space (VIPIt) based on
the conventional index VIPI.
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An Examination of the Costs and Critical Characteristics of Electric Utility
Distribution System Capacity Enhancement Projects
Patrick Balducci, Battelle Memorial Institute; Lawrence Schienbein, Tony Nguyen, Daryl

Brown, Eihab Fathelrahman, Pacipc Northwest National Laboratory

This paper classipes and analyzes the capital and total costs for 172 electricity distribution system capacity
enhancement projects undertaken during 1995-2002 or planned in the 2003-2011 time period by three electric
power utilities in the Western United States. Projects were sorted into eight categories: capacitors, load
transfer, new feeder, new line, new substation, new transformer, reconductoring, and substation capacity
increase. Capital cost and total cost frequency distributions were constructed along with descriptive statistics
for each project type. Ordinary Least Squares (OLS) regression analysis was performed to determine how
various project variables (e.g., project location and primary customer served by the project) impact the unit
COSTS.

A Novel Model of Large-Scale Hydrothermal Power System Optimal Scheduling

Zhen Wang, Guang-yu He, Xue-ging Chen, Shuang-xi Zhou, Tsinghua University

This paper presents a new application of linear programming with multi-embedded blocks [LPMEB] for
optimal scheduling of multi-level interconnected hydrothermal power system. The multi-embedded structure
is suitable for the multi-level power system operation and the autonomy and conpdentiality of each embedded
system are maximized while assuring the global economy to the whole system. In this model, each block
is a local linear programming [LP] model, or network yow programming [NP] model with side constraints,
or their combinations, and it can be embeddable. The hydropart is linear model with the pxed-head hydro-
plant model. A direct method based on the Revised Simplex Algorithm is proposed to resolve the LPMEB
problem, and can be implemented via applied distributed computing technique. Numerical results for the
interconnected hydrothermal power system of Three Gorges, China, are presented.

Improve the Reliability and Environment of Power System Based on Optimal
Allocation of WPG

Zulati Litipu, Ken Nagasaka, Tokyo University of Agriculture and Technology

In last paper, the installation of small type decentralized energy resources dealt with the optimal method of
installation based on inherent data of dispersed recourses of small size generators. In this paper, wind electric
generation is used as an accessory power service recourses to improve the reliability index in energy supply
for existing power system based on the initial reliability index and optimal allocation of wind power turbine
in existing power system, the operation data determining output of wind power turbine is derived from the
operation characteristics in our target region. The total optimal capacity of the wind electric generation to
be installed for each target bus is determined based on the characteristics of wind condition so as to manage
the supply reliability of the existing system to reach the permissible level. The reliability constraint has been
used to ensure that each period; the introduced wind electric generation together with exiting units provides
a level of system reliability index that is not lower that a user speciped energy supply index. Probabilistic
security index obtained from the generator outage probability and the operation characteristics of wind power
turbine then decides the selection of the target sites for installation. The environment efpciency is considered
by determined capacity of wind electric energy. The validity and effectiveness of the proposed approach is
veriped through numerical examples on the IEEE 30-Buses, 6-Generators and 41-Lines power system.

Recommendations to Prevent Power System Cascading Blackout

Ding Zhong Meng, Light Reach International Ltd.
Referring to the analysis of the August 14th Blackout in the United States and Canada, this paper makes some
recommendations based on the experiences of major disturbances in China.

Performance of the Novel Rough Fuzzy-Neural Network on Short-Term Load
Forecasting

Li Feng, Jia-Ju Qiu, Y. J. Cao, Zhejiang University

A hybrid model Integrating with rough set theory and fuzzy neural network is presented for short-term load
forecasting. Multi-objective genetic algorithm is used to learn automatically the knowledge of historical data
set and pnd the best factors that are relevant to electric loads, and the crude domain knowledge extracted from
the elementary data set is applied to design the structure and weights of the neural network. Simulation results
demonstrate that the rough fuzzy neural network has better precision and convergence than the traditional
fuzzy neural network. Moreover, it becomes easier to understand the transferring way of knowledge in neural
network.
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Uncertainty Planning in Power Distribution

Lei Shaolan, Sun Caixin, Zhou Quan, Chongging University in China
Witn the development of economy and society,power planning is facing with the inyuence of much
uncertainty,which are mainly fuzzy and stochastic factor. Cloud theory is better method solving fuzzy and
stochastic uncertainty.User demand to power is usually stochastic in different time as if it is seemed cloud
and uncertain. The paper will discuss load forecasting and planning by cloud theory.

Developing Annual Load Duration Curve Using an Intelligent Technique
Abdul-Bary R. Sulaiman, Majed S. M. Al-Hapd, Azhar S. A. Al-Fahadi, University of

Mosul

The paper discusses a method to get the hourly load data from the peak daily load (i.e. to store one value
and get 24 values). The method uses one of the intelligent techniques (Artipcial Neural Network ANN).
The annual load duration (ALDC) is used in different studies, such as power system planning, reliability
study, etc. In this work the ALDC is used as an example for the application of the proposed method. When
the hourly load data for a year are available, it is easy to pnd the ALDC. In the studies where the ALDC is
needed, the load is usully forecasted (future load) where the hourly data are not available. A proposed ANN is
explained to overcome this difpculty. The method develops the daily load (24 hours) from the peak load. The
required days are encountered, which means that the ALDC is obtained for the required days. Also if there is
amissing period, the proposed method can develop that missing period in the data. The data of the Iragi North
Region National Grid (INRNG) for the year 2001 is used to verify the validity of the proposed method. The
results of a conventional mthod are also given.
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On-Line Condition Monitoring and Diagnostics of Power Distribution Equipment

Albert Livshitz, Bella H. Chudnovsky, Boris Bukengolts, Schneider Electric / Square D
Continuous on-line temperature monitoring provides the means to evaluate current condition of equipment
and detect abnormality. It allows corrective measures to be taken to prevent upcoming failure. Continuous
temperature monitoring and event recording provides information on the energized equipmentds response
to normal and emergency conditions. On-line temperature monitoring helps to coordinate equipment
specipcations and ratings, determine the real limits of the monitored equipment and optimize facility
operations. Using wireless technique eliminates any need for special cables and wires with lower installation
costs if compared to any other type of online condition monitoring equipment. In addition, wireless
temperature monitoring works well under difpcult conditions in strategically important locations. Wireless
technology for on-line condition monitoring of energized equipment is applicable both as standalone system
and with an interface with power quality monitoring system. The paper presents the results of wireless
temperature monitoring of switchgear at a power plant over a two-year period.
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Application of Information Technology in Substation Automation
Mohan Khedkar, Vijay Gohokar, Tushar Dhande, Satish Kabra, Shri Sant Gajanan Maharaj

College of Engineering, Shegaon

Evolution of Intelligent Electronic Devices has made the automation of distribution system reliable. The data
is obtained at substation level and delivered to master control center using various communication techniques.
This paper describes the application of information technology in substation automation Equipments to be
communicated are identiped by specipc address and data is transferred using internet. TCP/IP communication
protocol is used for data acquisition and control. Proposed technique is tested on 11 KV substation.

Functional Testing of IEC 61850 Based IEDs and Systems

Alexander Apostolov, Areva T&D; Benton Vandiver, OMICRON Electronics

The integration of multifunctional Intelligent Electronic Devices in complex substation or power plant
automation systems requires the development of a standard protocol that will meet the requirements of
protection, control, monitoring, recording and metering functions. The emerging IEC 61850 standard for
communication networks and systems in substations allows the development of high-speed peer-to-peer
communications based applications, as well as distributed metering, control and protection solutions based on
sampled analog values. The paper describes in detail the principles of different IEC 61850 communications
based functions in multifunctional IEDs and analyses the factors that will affect their performance. It also
discusses the requirements and principles of their testing. A comparison between the functional testing of
conventional IEDs and testing of communications based IEDs are described later in the paper. Methods for
functional testing of IEC 61850-based systems are presented at the end of the paper.
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FACTS Solutions for Voltage Stability Problems in a Large Metropolitan Area
Hector Sarmiento, Gabriela Pampin, Instituto de Investigaciones Electricas; John Diaz de

Leon, American Superconductor

The purpose of this paper is to apply and assess the performance of FACTS controllers for dynamic voltage
support: Dynamic VAR (D-VARE) and Advanced Static Compensator (STATCOM), in a large metropolitan
area. To determine the best location for these controllers, modal analysis and timedomain simulations are
used. A good correlation was found between the two techniques. Performance is discussed with only D-
VARE in place, only STATCOMGs in place, and a combination of the two.

UFLS Program to Ensure Stable Island Operation

Shinichi Imai, Tadaaki Yasuda, Tokyo Electric Power Company

This paper highlights an introduction of UFLS (Under Frequency Load Shedding) program TEPCO (The
Tokyo Electric Power Company, Inc.) has applied for more than 20 years and our experiences of dynamic
simulation to determine the UFLS settings. The study concluded that the island separated from main grid where
load & generation imbalance is greater than 30% can be saved by our unique UFLS scheme. Coordination
with UFLS settings and over-excitation protection are critical to keep secure system performance.

A Study of Operation Characteristics of UPFC Type Dispersed Power Supply System
with FC, PV and EDLC by Improved EMAP Model
Kazuari Seita, Ichiro Takano, Kogakuin University; Hisao Nishikawa, Tokyo Denki

University; Yoshio Sawada, Kogakuin University

Application of the uniped power yow controller (UPFC) to dispersed power supply system combined with
fuel cell (FC), Photovoltaic Cell (PV) and electric double layer capacitor (EDLC) is studied in this paper.
This system is operated in autonomous mode, taking account of time delay characteristics of FC. This system
can meet the multi-quality electric power requirements of customers, and compensate voltage stability and
uninterruptible power supply (UPS) function as well. Moreover, the response characteristics of this system
is conprmed with the simulation by software PSIM and the required capacity of EDLC to compensate load
demand is clariped by the simulation using software MATLAB/Simulink. An improved EMAP model,
provided with limiting function in addition to the original EMAP model, was used to realize further reduction
of EDLC capacity.

Study on the Voltage Stability of Induction Motor Load

Peng Liu, North China Electric Power University

This paper conducts research on the voltage restoration characteristics of induction motor load in the
context of large disturbances, and holds that, for a normally operating induction motor in the context of
large disturbances, the voltage can maintain stable if the disturbances are removed in time. Additionally, this
paper investigates the voltage collapse process of the induction motor in the context of small disturbances,
maintaining that voltage collapse may occur when the induction motor voltage is below a certain value. Then,
this paper analyzes the relations between induction motor instability and voltage instability. Finally, this
paper reaches the conclusions of the mechanism of voltage stability and voltage collapse.
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Frequency Stability Issues for Islanded Power Systems

Jonathan Horne, Damian Flynn, Tim Littler, Queend University Belfast

Frequency stability has not necessarily been a major problem for the majority of power systems in the past.
However, for economic and environmental reasons, power systems are now operated closer to stability limits
to maximise the use of the existing networks. Therefore, introduction of new, more efpcient and renewable
generation technologies, and their effect on the power system must be fully understood if a reliable and
secure electricity supply is to be maintained. Using the Northern Ireland, and interconnected Republic of
Ireland electricity networks as a case study, this paper addresses some of the issues regarding integration and
modelling of Combined Cycle Gas Turbines (CCGTs), and Wind Turbine Generator (WTG) technology on a
small islanded power system.

Out-of-Step Prediction Logic for Wide-Area Protection Based on an Autoregressive
Model

Koji Yamashita, Hideyuki Kameda, Central Research Institute of Electric Power Industry

This paper describes a new out-of-step prediction logic based upon the autoregressive model (AR model),
which is a kind of time-series analysis. The oscillation after the clearance of a severe fault is modeled using the
mth-order of the AR model, of which input data are the phase difference of the voltage between substations.
The stability of the power system is distinguished using the sign of the real part of the characteristic roots
that are given by solving the pulse transfer function of the AR model. That is, a negative sign leads the power
system to be judged to fall into unstable status. In this case, the oscillation of the rotor angle of every generator
is modeled using the mth-order of the AR model. Where both oscillations include the same components, the
power system is predicted to fall into out-of-step status. The new logic is veriped using the Y-method, which
CRIEPI has developed as a dynamic analysis and which gives good results in the 10-generator western Japan
60Hz model power system.

Static VAR Compensator Installation in the City of San Francisco

Bhaskar Ray, Pacipc Gas & Electric Company; Pouyan Pourbeik, ABB Consulting;
Anders Bostrom, ABB Power Systems; Michael Van Remoortere, Pacipc Gas & Electric
Company

This paper presents a case study of the implementation of an advanced Static VAR System in the PG&E
transmission system to accomplish improved voltage regulation and system reliability. The primary
reason for this capital investment is to facilitate shutdown of old synchronous condensers at PG&E-owned
Hunters Point Power Plant, which are reaching the end of their original design life. These aging assets incur
high maintenance and operating costs and face the challenge to meet increasingly stricter NOx emission
requirements under environmental regulations. The paper presents a discussion of the commercial issues
as well as detailed technical studies necessary to ensure proper implementation of such FACTS technology
systems into the transmission grid.

A New Algorithm for Relieving Overloads and Voltage Violations by Transmission
Line and Bus-bar Switching

Wei Shao, Vijay Vittal, lowa State University

It is widely known that corrective switching (including transmission line and bus-bar switching) may change
the states of the power systems, and consequently, affect the distribution of power yows, transmission losses,
short circuit currents, voltage proples as well as the transient stability of power systems. In this paper, based
on the fast decoupled power yow (FDPF) with limited iteration count, a new algorithm is developed to pnd
the best line and bus-bar switching action for relieving overloads and voltage violations caused by system
faults. A general model of bus-bar switching action is proposed such that the new algorithm can simulate
any kind of complicated bus-bar switching action. Simulation results on the 39-bus New England system
show that the new algorithm proposed in this paper can effectively solve the overload and voltage violation
problems and the computation time is also satisfactory.
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