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Introduction R

m Kicked off in January 1993

m Steve Conrad (Chair)
George Nail (Vice-Chair)

m Started out as 4 task forces

u Approximately 80-100 people involved
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Four Task Forces e o

8 Rick Taylor
« Definitions
« Bibliography
- Table of Contents
« Fundamentals
s Tom Wiedman
« System Configuration
= Ron Westfall
+ Relay Systems
8 Demetrios Tziouvaras
« Applicaton Considerations
» Special Schemes
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Working Group Goal L —

= Develop a meaningful guide to cover
most situations.

m Be a useful tool to an engineer with 3-5
years electrical utility experience.

m Be a resource for more experienced
system protection engineers.
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Major Challenges ' e —

m Blending the information from 4 different task
forces (80 + different authors).

m Determining what information to retain, and
what to discard.

= Organizing the guide logically to enable the
reader to use only a portion (or the entire)
document.

= Minimize redundancy.
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Major Sections e —

= Fundamentals
* 15 pages
s System Configuration
* 19 pages
m Relay Schemes
* 71 pages
m Bibliography and Index
* 7 pages
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Fundamentals Section e Coreen

m Could “almost” be a stand alone “general”
paper.
m Contains a complete set of definitions

Fundamentals Section =

m Contains Summary of:

« Line Relay Selection
—“Criticality” of the line
- Other line or system factors
— Communications
— Past practices
- Old versus new technologies
— The future
- Failure modes
— Protective scheme design compromises
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Fundamentals Section e Carmrn

& Contains Summary of:
* Redundancy and Backup Considerations
* Reclosing Methods
* Effects of Load on Application and Settings
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System Configuration e s

m Line Length Considerations

* short, medium, long
- short where SIR > 4
— medium where 0.5 < SIR2 4
- long where SIR< 0.5

m Line Design

& Number of Terminals

m Lines Terminating into Transformers
m Weak Electrical Systems
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System Configuration "

m Transmission Lines with Distribution
Substation Taps
« Length and location of tap line
* Length of lines on adjoining busses
* Relay settings limiting line loading
* Use of circuit switchers for transformer protection
« Transformers as load taps on a transmission line

» Transformer as a source to the transmission
system
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System Configuration N Cotrren

m Lines with Control System Devices

m Paralle! Lines

a High Impedance Ground Returmns

& Terminal Configuration Considerations
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Relay Schemes S armen

= Pilot Schemes (18 pages)
» Current Differential
» A.C. Pilot Wire
« Phase Comparison

« Directional Comparison Schemes
- Direct undermeaching transfer tnp (DUTT)
- Permissive ungemmeaching transter tnp (PUTT)
-~ Permissive overreaching transfer tnp (POTT)
~ Zone acceleration
- Directional companson blocking
- D , )
~ Directonal companson hybnd (unblocking scheme with echo
logic)
» Superimposed Principle Relay
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Relay Schemes ==
m Non-Pilot Schemes (12 pages)
» Overcurrent
« Directional Overcurrent
« Distance Relay Schemes
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Relay Schemes P
m Special Schemes (8 pages)
« Out of Step Protection
* Transient Blocking for Parallel Lines
« Switch On to Fault
« Fault Detector Supervision
* Weak In-feed Echo Logic
« Backup - Breaker Failure Protection
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Relay Schemes ==
m Problems Associated with Multi-terminal

Lines (5 pages)

* Current Out Feed

 Current In Feed

« Various Relay Applications on Multi-terminal Lines
- Distance Relay Considerations
- Direct Underreaching Transfer Trip
- Permissive Underreaching Transfer Trip
- Pemissive Overreaching Transfer Trip
- Directional Comparison Blocking Schemes
~ Pemnissive Overreaching with Echo & Weak-Infeed Logic
~ Current Differential

Relay Schemes S e
u Direction Ground Overcurrent Polarization

(7 pages)

+ Zero Sequence Voltage

« Zero Sequence Current

+ Negative Sequence

» Mutually Coupled Line Considerations
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Relay Schemes e —

m Application of Distance Relays (11 pages)
« Influence of Load and Fault Resistance
» Specially Shaped Curves
« Special Polarization Techniques
 Possible Loss of Directionality on External
¢-9-G faults
* Loss of Voltage
-~ When VT fuse blows
- Due to a close-in fault
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Relay Schemes A cormrn

m Series Compensated Lines (4 pages)
& Single Phase Tripping (1 page)
s Distance Relays on Short Lines (5 pages)
« SIR & Speed of Operation
« Transient Over / Under Reach
« Setting Issues Associated with Distance Relays
* Instrument Transformer Transients
m System Transients (4 pages)
« DC Offset in Currents
« High & Low Frequency Transients
« Asymmetrical Breaker Pole Closing
+ Transformer Inrush
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Bibliography and index [S——

um Organized for easy use.
= Excellent collection of pertinent papers.

m Index acts as a good “road map' through
the Guide.
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Guide for Protective Relay Application to
Transmission Lines

Summary
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Working Group Goal e

u Develop a meaningful guide to cover
most situations.

u Be a useful tool to an engineer with 3-5
years electrical utility experience.

m Be a resource for more experienced
system protection engineers.
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SummaLry R Cormomren

m Significant effort by PSRC members

m Based on years of relay application
experience

m Covers most applications and many that
are not discussed in other literature.
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Availability e cornerer

m Cost at Conference: $30.00
m Order through IEEE

24




	back: 


