2008 61t Annual Conference

for Protective Relay Engineers

Texas A&M University




Table of Contents

TUESDAY GENERAL SESSION
FUNDAMENTALS OF DISTANCE PROTECTION

Bogdan Kasztenny, Dale Finney, General Electric - Multilin

A REVIEW OF SYSTEM GROUNDING METHODS AND ZERO SEQUENCE CURRENT SOURCES. .................. 35

Gerald Johnson, Basler Electric Company, Mark Schroeder, Dominion VA Power, Gerald Dalke, Power System
Relay Services

ENSURING THE CORRECT OPERATION OF DISTANCE RELAYS UNDER DYNAMIC SYSTEM
CONDITIONS

Alexander Apostolov, Benton Vandiver, OMICRON electronics
REAL-TIME POWER SYSTEM CONTROL USING SYNCHROPHASORS

Edmund O. Schweitzer, 1II, David Whitehead, Schweitzer Engineering Laboratories, Inc.

ISSUES AND SOLUTIONS IN SETTING A QUADRILATERAL DISTANCE CHARACTERISTIC.........cccoeecvsueueens 89

Juergen Holbach, Vythahavya Vadlamani, Yuchen Lu, Siemens

POWER ENGINEERING TRACK

RELAY ELEMENT PERFORMANCE DURING POWER SYSTEM FREQUENCY EXCURSIONS.........ccceuce.
Dagqing Hou, Schweitzer Engineering Laboratories, Inc.

PRACTICAL EXPERIENCE IN SETTING TRANSFORMER DIFFERENTIAL INRUSH RESTRAINT..........
Rich Hunt, GE Multilin; Joe Schaefer, Bob Bentert, Florida Power & Light Company

ANALYSIS OF TRANSFORMER INRUSH CURRENT AND COMPARISON OF HARMONIC RESTRAINT
METHODS IN TRANSFORMER PROTECTION

ooooo

Jialong Wang, Randy Hamilton, Basler Electric Company

COMPLEMENTARY APPROACH FOR RELIABLE HIGH SPEED TRANSMISSION LINE PROTECTION
Elmo Price, ABB Inc.,; Torbjorn Einarsson, ABB AB

RE-STRIKE AND BREAKER FAILURE CONDITIONS FOR CIRCUIT BREAKERS CONNECTING
CAPACITOR BANKS

-----

Bogdan Kasztenny, llia Voloh, General Electric - Multilin; Alvin Depew, Joseph Wolete, Potomac Electric
Power Company, Bruce Pickett, Alan Baker, Mirta Signo-Diaz, Joe Schaefer, John Meinardi, Florida Power &
Light Company

INDUSTRIAL TRACK

APPLICATION CONSIDERATIONS FOR DISTANCE RELAYS ON IMPEDANCE-GROUNDED
SYSTEMS

James Hubertus, Public Service Electric & Gas Company, Joe Mooney, George Alexander, Schweitzer
Engineering Laboratories, Inc.

ENHANCED MOTOR PROTECTION WITH THE SLIP-DEPENDENT THERMAL MODEL:
A CASE STUDY

Patrick Whatley, Power Plant and Control Systems; Mark Lanier, Lee Underwood, Stan Zocholl, Schweitzer
Engineering Laboratories, Inc.

MOTOR PROTECTION PRINCIPLES

Craig Wester, Jakov Vico, GE Multilin; Arijit Banerjee, Arvind Tiwari, Global Research Centre - GE India
Technology Center

DISTANCE ELEMENT IMPROVEMENTS — A CASE STUDY

David Costello, Karl Zimmerman, Schweitzer Engineering Laboratories, Inc.

iv

142

170

180

196

204

215

232



Table of Contents

COMMUNICATIONS TRACK
IEEE (ANSI) DEVICE NUMBER 16 - ETHERNET SWITCHES AND ROUTERS

Eric Udren, KEMA Consulting

INSIDE THE CLOUD - NETWORK COMMUNICATIONS BASICS FOR THE RELAY
ENGINEER

Solveig Ward, William Higinbotham, Emmanuel Duvelson, RFL Electronics, Inc.; Alisa Saciragic, Maritime
Electric

TUTORIAL: SECURITY IN ELECTRIC UTILITY CONTROL SYSTEMS

Steven Hurd, Sandia National Laboratories, Rhett Smith, Garrett Leischner, Schweitzer Engineering
Laboratories, Inc.

APPLICATION OF DIGITAL RADIO FOR DISTRIBUTION PILOT PROTECTION AND OTHER
APPLICATIONS

Rich Hunt, Steel McCreery, Mark Adamiak, GE Multilin; Al King, GE MDS

DIRECTIONAL COMPARISON PROTECTION OVER RADIO CHANNELS FOR SUBTRANSMISSION

LINES: FIELD EXPERIENCE IN MEXICO

Servando Sdnchez, Alfredo Dionicio, Martin Monjards, Manuel Guel, Guillermo Gonzalez, Octavio Vazquez,
Comision Federal de Electricidad, México; José Estrada, Altos Hornos de Mexico S.A.; Héctor Altuve, Ignacio
Mufioz, Ivdan Yafiez, Pedro Loza, Schweitzer Engineering Laboratories, Inc.

WEDNESDAY GENERAL SESSION

FACTORS IN DETERMINATION OF CONTROL DEVICES FOR RECLOSER APPLICATIONS................

Timothy Fahey, ABB Inc.
DETECTION OF INCIPIENT FAULTS IN UNDERGROUND MEDIUM VOLTAGE CABLES

Bogdan Kasztenny, llia Voloh, General Electric - Multilin; Christopher Jones, George Baroudi, Consolidated
Edison Company of New York, Inc.

PERSPECTIVES ON SUBSTATION DESIGN BASED ON FUNCTIONALITY OF MODERN RELAYS
Roger Hedding, Sethuraman Ganesan, ABB Inc.

REAL WORLD EXPERIENCE SUBSTATION HORROR STORY A CONSULTANT’S PERSPECTIYV .........

Janusz Dzieduszko, Quanta Technology, Luis Oduber, WEB Aruba
LESSONS LEARNED ANALYZING TRANSMISSION FAULTS

David Costello, Schweitzer Engineering Laboratories, Inc.

ANALYSIS OF AN AUTOTRANSFORMER RESTRICTED EARTH FAULT APPLICATION

Normann Fischer, Derrick Haas, David Costello, Schweitzer Engineering Laboratories

BREAK-OUT SESSIONS
SYNCHROPHASOR APPLICATIONS OF THE NATIONAL ELECTRIC SYSTEM OPERATOR

OF SPAIN
Santiago Lopez-Barba, Jorge Gémez-Salas, Red Electrica De Espafia; Roberto Cimadevilla, ZIV P+C; Oscar
Bolado, ZIV USA, Inc.

THE IMPORTANCE OF RELAY AND PROGRAMMABLE LOGIC DOCUMENTATION

Jason Young, Derrick Haas, Schweitzer Engineering Laboratories, Inc.

COMMISSIONING OF PROTECTIVE RELAY SYSTEMS

Karl Zimmerman, Schweitzer Engineering Laboratories, Inc.

PERFORMANCE COMPARISON OF TEST SWITCHES

Roy Ball, ABB Inc

247

273

304

310

334

344

349

367

377

410

423

436

457

467

477



Table of Contents

THE PERFORMANCE OF FAULTED PHASE SELECTORS USED IN TRANSMISSION LINE
DISTANCE APPLICATIONS

Elmo Price, ABB Inc.; Torbjorn Einarsson, ABB AB
DISTANCE ELEMENT PERFORMANCE UNDER CONDITIONS OF CT SATURATION

Joe Mooney, Schweitzer Engineering Laboratories, Inc.

THURSDAY GENERAL SESSION
CT FAILURE DETECTION FOR DIFFERENTIAL PROTECTION APPLICATIONS

Lubomir Sevov, Jorge Cardenas, Yingkai Sun, GE Digital Energy - Multilin
AUTOMATED EVENT RETRIEVAL REDUCES OPERATING COSTS

Todd Rosenberger, Oncor Electric Delivery; David Prestwich, Matt Watkins, Mark Weber, Schweitzer
Engineering Laboratories, Inc.

CONTROLLED SWITCHING OF HVAC CIRCUIT BREAKERS: APPLICATION EXAMPLES
AND BENEFITS

Dan Goldsworthy, Tom Roseburg, Bonneville Power Administration; Demetrios Tziouvaras, Jeff Pope,
Schweitzer Engineering Laboratories, Inc.

FAST AND SECURE NUMERICAL BREAKER FAILURE PROTECTION

Bogdan Kasztenny, Vijay Muthukrishnan, Dale Finney, Adil Jaffer, General Electric - Multilin

AN AUTOMATED FAULT LOCATION SYSTEM AS A DECISION SUPPORT TOOL FOR
SYSTEM OPERATORS

John Vasco, Ravindranauth Ramlachan, Jade Wong, Consolidated Edison Company of New York, Lee Wang,
Grid Sentinel Inc.

DESIGN & IMPLEMENTATION OF AN INDUSTRIAL FACILITY ISLANDING AND LOAD SHED
SYSTEM

Michael Schiefen, Gary Schauerman, BASF; Mark Adamiak, Bernard Cable, General Electric

FEEDER INTERRUPTIONS CAUSED BY RECURRING FAULTS ON DISTRIBUTION FEEDERS:
FAULTS YOU DON’T KNOW ABOUT

Carl L. Brenner, B. Don Russell, Texas A&M University; Ashok Sundaram, Electric Power Research Institute

A TUTORIAL ON THE IMPACT OF DISTRIBUTED GENERATION (DG) ON DISTRIBUTION
SYSTEMS

Charles J. Mozina, Beckwith Electric Co., Inc.

vi

484

491

498

512

520

536

556

573

584

591





