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Generator Protection

ÅLatest developments reflected in IEEE guides:
C37.102-2006, C37.101-2006 and C37.106-2003
ÅImprovements on 100% stator ground fault protection 

with low frequency injection while the generator is 
either online or offline
ÅHow to prevent generator damage and provide 

proper protection during arcing ground faults
ÅHow to comply with NERC standards and avoid 

possible penalties ofup to $1 million a day:
ÅLearn what is required to meet NERC 

standards and the latest techniques for 
coordinating generator protection with 
transmission system protection and generator 
control from industry experts who have been 
involved with NERC in developing these guidelines. 
ÅLearn the methods discussed in the recently 

published (12/09) NERC Technical Reference 
Document on Power Plant and Transmission 
System Protection Coordination and how to apply 
them to your power plant generator protection to 
pass NERC audits.
ÅLearn how to coordinate generator protection

with generator excitation control (such as the 
AVR over/under excitation and volts/hertz 
limiters) so as not to limit the capability of
your generator.

Transformer Protection

ÅLatest developments reflected in IEEE guide C37.91-2008
ÅAdvancedtransformerinrush and adaptive overexcitation restraint  

providingimprovedsecurity without sacrificingreliability
ÅThrough fault monitoring and protection for asset management
ÅEasy and flexible current summing for transformer through faultandground 

differential protection in breaker and a half and ring bus applications
ÅAdvanced commissioning tools to isolate wiring and setting errors in minutes

FeederProtection

ÅCoordination principles based on industry standard practices
ÅFault current levels and relay setting calculations in the presence of DG
ÅDistribution protection in the presence of feeder reconfiguration 
ÅDifficulties for implementing automatic reclosing in the presence of DG
ÅCommunication Assisted Tripping for Networked Feeders
ÅLatest industry trends using advanced power quality indices

DG Interconnection Protection
and the Impact of Green Power

ÅLatest developments reflected in IEEE P1547 series of standards
ÅIntegrating green power DG sources safely into your distribution system
ÅImpact of green power DG sources such as wind, solar, landfill methane, hydro 

and diesels powered from synthetic fuel on distribution system protection and 
voltage profile
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WHAT IS IT?

This intensive four-day seminar will provide the 
background you need to understand the complex 
subjects of generator, transformer, feeder, 
distributed generator (DG) interconnection 
protection and motor bus transfer. The courses are 
valuable even if you have a limited knowledge of 
power system standards and practices.

WHO SHOULD ATTEND?

Utility engineers, consultants (especially those 
involved with IPP/DG design), equipment/control 
engineers, generator packager and manufacturer 
engineers as well as others who specify protective 
relays and develop settings for these devices.

WHERE IS IT?

The Protection Seminar, daily breakfast and lunch, 
Sunday reception, and the Tuesday night hospitality 
& hands-on lab will be held in Clearwater Beach, 
Florida at the Hilton Clearwater Beach Resort. The 
resort overlooks the picturesque Gulf of Mexico 
and sits on 10 beautiful acres of white sandy beach. 
There will be a Factory Tour and Round Table 
Discussion on Friday, August 13, 2010, at the 
Beckwith Electric Factory.

SCHEDULE

Sunday, August 8, 2010
7:00  - 9:00 p.m.

Welcome Reception

Monday, August 9, 2010
8:00 a.m. - 5:00 p.m.

Welcome & Introductions

Generator Protection Upgrade Tutorial
ω wŜǾƛŜǿ ƻŦ DǊƻǳƴŘƛƴƎ ¢ŜŎƘƴƛǉǳŜǎ

ω ¢ȅǇŜǎ ƻŦ DŜƴŜǊŀǘƻǊ /ƻƴƴŜŎǘƛƻƴǎ

ω [ŀǘŜǎǘ DŜƴŜǊŀǘƻǊ tǊƻǘŜŎǘƛƻƴ 5ŜǾŜƭƻǇƳŜƴǘǎ wŜŦƭŜŎǘŜŘ
in IEEE Guides

ω bŜƎŀǘƛǾŜ {ŜǉǳŜƴŎŜ tǊƻǘŜŎǘƛƻƴ 5ƻǿƴ
to Continuous Rating

ω млл҈ {ǘŀǘƻǊ DǊƻǳƴŘ Cŀǳƭǘ ς
Third Harmonic vs. Injection Method

ω CƛŜƭŘ DǊƻǳƴŘ Cŀǳƭǘ ϧ .ǊǳǎƘ [ƛŦǘ-off Detection
with Injection Method

ω {Ǉƭƛǘ-Phase Differential with Turn-to-Turn Fault Detection

ω hǾŜǊŜȄŎƛǘŀǘƛƻƴ CǳƴŎǘƛƻƴ ǿƛǘƘ LƴǾŜǊǎŜ ¢ƛƳŜ
and Integrating Reset Characteristics

ω [ƻǿ 5ƛǊŜŎǘƛƻƴŀƭ tƻǿŜǊ {ŜƴǎƛǘƛǾƛǘȅ wŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ 
Sequential Tripping

ω 5ƛǎǘŀƴŎŜ 9ƭŜƳŜƴǘ 9ƴƘŀƴŎŜƳŜƴǘǎ -
Load Encroachment Blinding, Power Swing Blocking

ω hǳǘ-of-Step Protection - Single Blinder Method,
Power Transfer & System Instability

ω [ƻǎǎ ƻŦ CƛŜƭŘ - Element Design to Match Machine       
Capability Curves and Ride Through System Swings with 
Voltage Supervision for Fast Trip Release

ω !ōƴƻǊƳŀƭ CǊŜǉǳŜƴŎȅ

ω CƻǳǊ-Step Frequency Detection - To Coordinate 
with System Load Shed Schemes

ω wŀǘŜ ƻŦ /ƘŀƴƎŜ ƻŦ CǊŜǉǳŜƴŎȅ ¢ǊƛǇǇƛƴƎ

ω {ƛȄ-Band Under Frequency Accumulator, Alarm and Trip

ω tǊƻǘŜŎǘƛƻƴ !Ǝŀƛƴǎǘ 9ȄǘŜǊƴŀƭ 5ŜǾƛŎŜ CŀƛƭǳǊŜ

ω hǇŜǊŀǘƛƴƎΣ /ƻƳƳƛǎǎƛƻƴƛƴƎ ŀƴŘ !ƴŀƭȅǎƛǎ ¢ƻƻƭǎ 

ω  мр ¸ŜŀǊǎ ƻŦ  9ȄǇŜǊƛŜƴŎŜ ²ƛǘƘ млл҈ DŜƴŜǊŀǘƻǊ {ǘŀǘƻǊ 
Ground Fault Protection (Conference Paper)

Generator Protection Calculations & Settings

Fault Fundamentals
ω Cŀǳƭǘ ¢ȅǇŜǎ
ω {ƘƻǊǘ-Circuit Calculations
ω 5ŜǘŀƛƭŜŘ /ŀƭŎǳƭŀǘƛƻƴǎ ŀƴŘ {ŜǘǘƛƴƎǎ

Implementing Power Plant Control Logic ς
A Hydroelectric Plant Case Study

http://creative.gettyimages.com/source/Search/238','58','1','V54


SCHEDULE

Tuesday, August 10, 2010 Continued

Transformer Protection Fundamentals
ω aƻŘŜǎ ƻŦ ¢ǊŀƴǎŦƻǊƳŜǊ CŀƛƭǳǊŜ
ω ¢ȅǇŜǎ ƻŦ tǊƻǘŜŎǘƛƻƴ

Overcurrent Protection, Overexcitation, 
Overvoltage, Phase & Ground Differential

ω ¦ƴƛǉǳŜ CŀŎǘƻǊǎ ŦƻǊ 5ƛŦŦŜǊŜƴǘƛŀƭ tǊƻǘŜŎǘƛƻƴ
ω /ǳǊǊŜƴǘ aŀƎƴƛǘǳŘŜ 5ƛŦŦŜǊŜƴŎŜǎ
ω tƘŀǎƻǊ 5ƛŦŦŜǊŜƴŎŜǎ 5ǳŜ ǘƻ

Transformer Connections
ω 9ŦŦŜŎǘ ƻƴ 5ƛŦŦŜǊŜƴǘƛŀƭ tǊƻǘŜŎǘƛƻƴΥ Lƴ-Rush 

Phenomena, CT Saturation, Overexcitation
ω ¦ǎŜ ƻŦ ŀ DǊƻǳƴŘ 5ƛŦŦŜǊŜƴǘƛŀƭ 9ƭŜƳŜƴǘ ŦƻǊ 

Sensitive Ground Fault Protection
ω 5ƛǊŜŎǘƛƻƴŀƭ /ǊƛǘŜǊƛŀ ŦƻǊ !ŘŘƛǘƛƻƴŀƭ {ŜŎǳǊƛǘȅ

ω !ŘǾŀƴŎŜŘ ¢ǊŀƴǎŦƻǊƳŜǊ LƴǊǳǎƘ ŀƴŘ hǾŜǊŜȄŎƛǘŀǘƛƻƴ 
Detection providing Improved Security without 
sacrificing Reliability. Re current summing

ω 9ŀǎȅ ŀƴŘ CƭŜȄƛōƭŜ /ǳǊǊŜƴǘ {ǳƳƳƛƴƎ ŦƻǊ ¢ǊŀƴǎŦƻǊƳŜǊ 
Overcurrent Protection in Breaker and a Half and Ring 
Bus Applications. 

ω Cŀǎǘ .ǳǎ ¢ǊƛǇǇƛƴƎ {ŎƘŜƳŜ
ω {ǇŜŎƛŀƭ /ƻƴŎŜǊƴǎΥ

ω {ǿƛǘŎƘ hƴ ǘƻ Cŀǳƭǘ
ω ¢ƘǊƻǳƎƘ-Fault

Accumulation & Alarm
Back-up Protection

ω /ƻƳƳƛǎǎƛƻƴƛƴƎ ƻŦ ¢ǊŀƴǎŦƻǊƳŜǊ
Differential Protection Systems

ω tƘŀǎƛƴƎ ϧ tƻƭŀǊƛǘȅ LǎǎǳŜǎ
ω LƴƧŜŎǘƛƻƴ ϧ [ƻŀŘ ¢ŜǎǘƛƴƎ

ω Iƻǿ ǘƻ {Ŝǘ wŜǎǘǊŀƛƴǘ ǘƻ !ŎŎƻƳƳƻŘŀǘŜ 9ƴŜǊƎƛȊƛƴƎΣ 
Recovery & Sympathy Inrush Scenarios

ω IƛƎƘςSpeed Clearing Techniques for Low Level 
Transformer Ground Faults

ω Iƻǿ hǾŜǊŜȄŎƛǘŀǘƛƻƴ hŎŎǳǊǎ ƻƴ ¢ϧ5 ¢ǊŀƴǎŦƻǊƳŜǊǎ ς
Recent In-Service Events

ω tǊƻǘŜŎǘƛƴƎ tƻǿŜǊ tƭŀƴǘ !ǳȄƛƭƛŀǊȅ ŀƴŘ /ǳǎǘƻƳŜǊ    
Transformers Where Ground Current is Limited Through 
the Use of Neutral Grounding Resistors.

ω /ƻƳƳƛǎǎƛƻƴƛƴƎ ƻŦ 5ƛƎƛǘŀƭ ¢ǊŀƴǎŦƻǊƳŜǊ wŜƭŀȅǎ ςThe Use,
The Internal Digital Relay Metering and Graphics to 
Speed Up Commission Testing

ω ¢ƻƻƭǎ ŦƻǊ /ƻƳƳƛǎǎƛƻƴƛƴƎ ς
Examples of Proper & Improper Connections

ω !ŘǾŀƴŎŜŘ aŜǘŜǊƛƴƎ !ƴŀƭȅǎƛǎ
ω tƘŀǎƻǊ 5ƛǎǇƭŀȅ !ƴŀƭȅǎƛǎ
ω hǎŎƛƭƭƻƎǊŀǇƘȅ ¦ǎŜǎ 5ǳǊƛƴƎ /ƻƳƳƛǎǎƛƻƴƛƴƎ

Transformer Protection Calculations & Settings:
-Differential & Overcurrent Elements

Hospitality & Hands On Lab
7:00 - 10:00 p.m.

SCHEDULE

Tuesday, August 10, 2010
8:00 a.m. - 5:00 p.m.

Generator NERC Compliance
ω /ƻƻǊŘƛƴŀǘŜ ŀƭƭ ƴŜǿ ǇǊƻǘŜŎǘƛǾŜ ǎȅǎǘŜƳǎ ŀƴŘ ŀƭƭ

changes with Transmission Operator and 
Host Balancing Authority.

ω ¢ǊŀƴǎƳƛǎǎƛƻƴ hǇŜǊŀǘƻǊ Ƴǳǎǘ ōŜ ƴƻǘƛŦƛŜŘ ƛƴ ŀŘǾŀƴŎŜ ƻŦ 
changes in generation or operating conditions that 
could require changes in the protection systems.

ω !ƴŀƭȅȊŜ ƎŜƴŜǊŀǘƻǊ ǇǊƻǘŜŎǘƛƻƴ ǎȅǎǘŜƳ ƳƛǎƻǇŜǊŀǘƛƻƴǎΣ ŀƴŘ 
develop and implement a corrective action plan to 
avoid future misoperations.

ω DŜƴŜǊŀǘƻǊ ǾƻƭǘŀƎŜ ǊŜƎǳƭŀǘƻǊ ŎƻƴǘǊƻƭǎ ŀƴŘ ƭƛƳƛǘ ŦǳƴŎǘƛƻƴǎ 
(such as over and under excitation and volts/hertz 
ƭƛƳƛǘŜǊǎύ ǎƘŀƭƭ ŎƻƻǊŘƛƴŀǘŜ ǿƛǘƘ ǘƘŜ ƎŜƴŜǊŀǘƻǊΩǎ ǎƘƻǊǘ 
duration capabilities and protective relays.

Blackout Avoidance & Load Shedding
ω ²Ƙȅ ±ƻƭǘŀƎŜ /ƻƭƭŀǇǎŜ ƛǎ ǘƘŜ wƻƻǘ /ŀǳǎŜ ƻŦ 

Most Recent System Blackouts
ω 9ŦŦŜŎǘǎ ƻŦ [ƻǿ ±ƻƭǘŀƎŜ hǇŜǊŀǘƛƻƴ ƻƴ 

Generators & Generator Protection
ω aƻŘŜǊƴ !±w DŜƴŜǊŀǘƻǊ /ƻƴǘǊƻƭǎ ϧ ¢ƘŜƛǊ wƻƭŜ

During System Disturbances
ω ¢ƘǊŜŜ DŜƴŜǊŀǘƻǊ Lƴǎǘŀōƛƭƛǘȅ /ƻƴŘƛǘƛƻƴǎ ¢Ƙŀǘ 

Occur During Major Disturbances
ω /ƻƻǊŘƛƴŀǘƛƻƴ ƻŦ DŜƴŜǊŀǘƻǊ tǊƻǘŜŎǘƛƻƴ ǿƛǘƘ !±w 

Control, Stability Limits & Generator Capability
ω /ƻƻǊŘƛƴŀǘƛƻƴ ƻŦ LƳǇŜŘŀƴŎŜ όнмύ ϧ hǾŜǊŎǳǊǊŜƴǘ όрм±ύ 

Generator Backup Relays with Transmission System 
Protection - Safe Loadability Margins & Out-of-Step 
Blocking



SCHEDULE

Wednesday, August 11, 2010 Continued

ω tŜŀƪ-Shaving & Load-Following Applications
ω LƳǇŀŎǘ ƻŦ LƴǘŜǊŎƻƴƴŜŎǘƛƻƴ ¢ǊŀƴǎŦƻǊƳŜǊ /ƻƴƴŜŎǘƛƻƴǎ
ω !ƴŀƭȅǎƛǎ ƻŦ CƛǾŜ aŀƧƻǊ ¢ǊŀƴǎŦƻǊƳŜǊ /ƻƴƴŜŎǘƛƻƴǎ
ω ¢ǊŀƴǎƛŜƴǘ hǾŜǊǾƻƭǘŀƎŜ /ŀǳǎŜŘ ōȅ 5D
ω DŜƴŜǊŀǘƻǊ DǊƻǳƴŘƛƴƎΦ
ω 9ŦŦŜŎǘǎ ƻŦ 5D ƻƴ ¦ǘƛƭƛǘȅ CŜŜŘŜǊ tǊƻǘŜŎǘƛƻƴ
ω [ƻǎǎ ƻŦ /ƻƻǊŘƛƴŀǘƛƻƴ
ω ¢ǊŀƴǎƛŜƴǘ hǾŜǊǾƻƭǘŀƎŜǎ

Thursday, August 12, 2010
8:00 a.m. - 5:00 p.m.

DG Interconnection Protection and
Green Alternative Energy
ω 5D ǇǊƻƭƛŦŜǊŀǘƛƻƴ ŀƴŘ ŦŜŜŘŜǊ ǊŜŎƻƴŦƛƎǳǊŀǘƛƻƴ ǿƛƭƭ ōŜ ƳƻǊŜ 

common. What to do about it.
ω 5ƛǎǘǊƛōǳǘƛƻƴ ǇǊƻǘŜŎǘƛƻƴ ƛǎǎǳŜǎ ŘŜŀƭƛƴƎ ǿƛǘƘ ŦŜŜŘŜǊǎ ǿƛǘƘ 

large installation of DGs
ω 5ȅƴŀƳƛŎ CŜŜŘŜǊ wŜŎƻƴŦƛƎǳǊŀǘƛƻƴ
ω 5ƛǎǇŜǊǎŜŘ DŜƴŜǊŀǘƻǊ LƴǘŜǊŎƻƴƴŜŎǘƛƻƴ tǊƻǘŜŎǘƛƻƴ !ǊŜŀǎ
ω 5ŜǘŜŎǘƛƻƴ ƻŦ [ƻǎǎ ƻŦ tŀǊŀƭƭŜƭ hǇŜǊŀǘƛƻƴ ǿƛǘƘ ¦ǘƛƭƛǘȅ
ω Cŀǳƭǘ .ŀŎƪ-Feed Detection
ω 5ŜǘŜŎǘƛƻƴ ƻŦ 5ŀƳŀƎƛƴƎ {ȅǎǘŜƳ /ƻƴŘƛǘƛƻƴǎ
ω !ōƴƻǊƳŀƭ tƻǿŜǊ Cƭƻǿ
ω wŜǎǘƻǊŀǘƛƻƴ
ω 5ŜǘŜŎǘƛƻƴ aŜǘƘƻŘ ŦƻǊ [ƻǎǎ ƻŦ tŀǊŀƭƭŜƭ hǇŜǊŀǘƛƻƴ
ω ±ƻƭǘŀƎŜ ŀƴŘ CǊŜǉǳŜƴŎȅ ά²ƛƴŘƻǿƛƴƎέ
ω ¢ǊŀƴǎŦŜǊ ¢ǊƛǇ !ǇǇƭƛŎŀǘƛƻƴǎ- When and Why
ω 5D {ǳǇǇƻǊǘ 5ǳǊƛƴƎ {ȅǎǘŜƳ 5ƛǎǘǳǊōŀƴŎŜǎ
ω ¢ǊƛǇǇƛƴƎΣ !ǳǘƻƳŀǘƛŎ wŜǎǘƻǊŀǘƛƻƴ ϧ !ǳǘƻƳŀǘƛŎ wŜŎƭƻǎƛƴƎ 

on the Utility System
ω ¢ǊƛǇǇƛƴƎ ƻŦ DŜƴŜǊŀǘƻǊ ƻǊ aŀƛƴ LƴŎƻƳƛƴƎ .ǊŜŀƪŜǊ ǘƻ 

Separate from the Utility System- How to Decide
ω !ǳǘƻ-Restoration Strategies
ω ¦ǘƛƭƛǘȅ !ǳǘƻ wŜŎƭƻǎƛƴƎ- How to Protect Your Generator

SCHEDULE 

Wednesday, August 11, 2010
8:00 a.m. - 5:00 p.m.

Feeder Protection
ω Feeder coordination principles
ω Setting criteria for instantaneous and time-delay units in 

radial feeders, to guarantee the required selectivity
ω Case Example
ω Traditional coordination of overcurrentrelays with 

reclosersand sectionalizers
ω Effect of Distributed Generation on short circuit levels
ω Difficulties for implementing automatic reclosing and 

need of directional protection in the presence of DG.
ω Effects of Distribution Automation on relay settings
ω Considerations of multi group setting to accommodate to 

different configurations following restoration processes 
or topology changes.

ω Recommended schemes of protection for distribution 
systems with DG or Automation or both

ω Short Circuit Study, Coordination,
Settings and Calculations

ω [ŀǘŜǎǘ LƴŘǳǎǘǊȅ ¢ǊŜƴŘǎ ŦƻǊ tƻǿŜǊ vǳŀƭƛǘȅ ŀƴŘ Ƙƻǿ ƛǘ 
effects feeder protection as related to PQ indices.

ω tƻǿŜǊ vǳŀƭƛǘȅ LƴŘƛŎŜǎΥ
SAIDI, SAIFI, MAIDI, and MAIFI, etc.

ω /.9a! 9ǾŜƴǘǎκ9ȄŎǳǊǎƛƻƴǎ !ƴƴǳƴŎƛŀǘƛƻƴ 
ω {ŀƎκ{ǿŜƭƭǎ ϧ [ƻŀŘ tǊƻŦƛƭƛƴƎ ¢ǊŜƴŘƛƴƎ

ω hǎŎƛƭƭƻƎǊŀǇƘȅ ŦƻǊ 9ǾŜƴǘ !ƴŀƭȅǎƛǎ
ω aǳƭǘƛǇƭŜ {Ƙƻǘ wŜŎƭƻǎƛƴƎ ŦƻǊ wŜǎǘƻǊŀǘƛƻƴ {ŎƘŜƳŜǎ
ω !ŘǾŀƴŎŜŘ /ƻƳƳǳƴƛŎŀǘƛƻƴǎ ϧ tǊƻǘƻŎƻƭ {ƻƭǳǘƛƻƴǎ 
ω {ŜƴǎƛǘƛǾŜ 9ŀǊǘƘ Cŀǳƭǘ ŦƻǊ 5ŜǘŜŎǘƛƻƴ ƻŦ

Low Level Ground Faults

Update on DG Interconnection Protection
ω ²Ƙŀǘ ƛǎ 5D ϧ ²Ƙȅ ƛǎ ƛǘ ǎƻ tƻǇǳƭŀǊΚ
ω ¢ȅǇŜ ƻŦ 5D DŜƴŜǊŀǘƻǊǎΥ {ȅƴŎƘǊƻƴƻǳǎΣ LƴŘǳŎǘƛǾŜΣ

Asynchronous (Micro Turbine & Fuel Cells)
ω LƴǘŜǊŎƻƴƴŜŎǘƛƻƴ wŜƭŀȅ .ŀǎƛŎǎ
ω LƴǘŜǊŎƻƴƴŜŎǘ ǾǎΦ DŜƴŜǊŀǘƻǊ tǊƻǘŜŎǘƛƻƴ
ω LƴŦƭǳŜƴŎŜ ƻŦ t¦wt! όtǳōƭƛŎ ¦ǘƛƭƛǘȅ wŜƎǳƭŀǘƻǊ tƻƭƛŎƛŜǎ !Ŏǘύ
ω /ǳǊǊŜƴǘ {ǘŀǘŜ ƻŦ 5D wǳƭŜǎ ŀƴŘ wŜƎǳƭŀǘƛƻƴǎ-

What Do They Say?
ω L999 мрпт - An Attempt at a National Guideline
ω /ŀƭƛŦƻǊƴƛŀ wǳƭŜ нм
ω ¢ŜȄŀǎ {ǘŀǘŜ DǳƛŘŜƭƛƴŜǎ
ω bŜǿ ¸ƻǊƪ {ǘŀǘŜ DǳƛŘŜƭƛƴŜǎ
ω 9ȄŀƳǇƭŜ ƻŦ ¦ǘƛƭƛǘȅ DǳƛŘŜƭƛƴŜǎ
ω wŜƭŀȅ !ǇǇǊƻǾŀƭ [ƛǎǘ /ŜǊǘƛŦƛŎŀǘƛƻƴ tǊƻŎŜǎǎ
ω DŜƴŜǊŀǘƛƻƴ ¢Ƙŀǘ {Ŝƭƭǎ tƻǿŜǊ .ŀŎƪ ǘƻ ǘƘŜ ¦ǘƛƭƛǘȅ



INSTRUCTORS

Thomas R. Beckwith
CEO

As CEO of Beckwith Electric Co.,
Inc., Tom provides the leadership
to develop and implement
strategies for product
development, marketing, sales,
manufacturing, quality control
and staffing. In addition to his
main responsibilities, Mr. Beckwith will be an important 
contributor to strategic planning and growth of Beckwith 
Electric and will continuously provide valuable input into 
the development of new products and services.

Tom Beckwith has over thirty-five years experience in the 
electric power industry, encompassing the fields of product 
and systems design, field applications and commissioning, 
and sales and marketing. He has served as Vice President of 
Sales and Marketing for RFL Electronics in New Jersey, 
Consultant for Bectech International and was General 
Manager of the International Division of Basler Electric. 
Beginning in 1970, Tom worked for Beckwith Electric Co., 
initially as an R&D Design Engineer and later in Systems 
Engineering, Field Commissioning and as Production 
Manager. He subsequently held positions as Vice President 
of Sales and Marketing and President of the Beckwith 
Engineering Services and Training (BEST) division.

Tom has a Bachelor of Science degree in Electrical 
Engineering (BSEE) from Case Western Reserve University 
and a Master of Business Administration (MBA) degree 
from the University of South Florida. He is a member of the 
IEEE Power Engineering Society and the IEEE Industry 
Applications Society. He has served on various working 
groups in the Power Systems Relaying Committee. He is a 
co-inventor of a 1993 U.S. patent on a Multifunction 
Protective Relay System.

SCHEDULE 

Thursday, August 12, 2010 Continued

Motor Bus Transfer (MBT) Tutorial
ω Why Transfer Motor Load Sources
ω Basic Application Configurations
ω Conditions Across Normally Open Startup or Bus Tie 

Breaker ςBefore / During Transfer
ω Effects of a Fault
ω Out-of-Step (OOS) Generator Trip
ω System Separation between Transmission or 

Distribution Incoming Supply Sources
ω Supply Source Transformer Winding Phase Shift
ω Transient Effects upon Disconnect of

Motor Loads
ω Motor and Load Characteristic Effects on MBT

ω Resultant V/Hz Limits - ANSI Standard C50.41-2000
ω Motor Bus Transfer Classification ςMethods & Modes

ω Closed Transition Method ς
Hot Parallel Transfer

ω Open Transition Method - Fast, In-Phase, 
Residual and Time-Delayed

ω Open Transition Modes ςSimultaneous, 
Sequential

ω Fast Transfer Relay Performance Requirements
ω Residual Transfer Relay Performance Requirements
ω Transfer Initiate, Load Shed, Lockout
ω Bus Transfer Acceptance Testing
ω SpindownAnalysis & Settings Calculations
ω SpindownAnalysis & Settings Calculations ςCase Study
ω Sequential vs. Simultaneous,

The Need for Speed ςCase Study
ω Blackout Prevention ςCase Study

Automatic Synchronizing Tutorial
ÅEffects of Synchronizing Errors
ÅSynchronizing System Components
ÅClassical Synchronizing Scheme
ÅManually-Supervised Automatic Synchronizing
ÅFail-Safe Analysis
ÅTesting Provisions
ÅBackup Path Philosophy
ÅMatching Machine to System Prior to Synchronizing
ÅConventional Method
ÅPulse-Width-Modulated Proportional Method
ÅField Test Results

Friday, August 13, 2010
8:30 a.m. - 1:00 p.m.

Factory Tour and Round Table Discussion
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Dr. Murty V. V. S. Yalla
President, IEEE Fellow

Dr. Murty V.V.S. Yalla has been
with Beckwith Electric Co.
since 1989 and presently holds
the position of President. He
was Vice President of
R&D/Engineering from 1994 to
2004. He received a Diploma in
Electrical Engineering from Andhra Polytechnic, Kakinada, 
India in 1976; a Bachelors in Electrical Engineering from 
Jawaharlal Nehru Technological University, Kakinada, India 
in 1981; a Masters in Electrical Engineering from Indian 
Institute of Technology, Kanpur, India in 1983; and a Ph.D. 
in Electrical Engineering from the University of New 
Brunswick, Canada in 1987. From 1988 to 1989, Dr. Yalla 
taught and conducted research on digital power system 
protection at Memorial University in Newfoundland, 
Canada. He has published several research papers in 
international journals on digital protection. He holds five 
U.S. patents in the areas of digital controls and protective 
relays.

Dr. Yalla is a US delegate and the Convener of the 
International Electrotechnical Commission (IEC) Technical 
Committee 95 MT4 which is developing functional 
standards for Measuring Relays and Protection Equipment: 
IEC 60255-151, IEC 60255-127, IEC 60255-121, IEC 60255-
187 and IEC 60255-149. He is a US delegate to CIGRÈ 
Working Groups B5.04 Modern Techniques for Protecting 
and Monitoring Generating Plants and B5.05 Modern 
Techniques for Protecting, Controlling and Monitoring of 
Power Transformers.  He is also a member (subject matter 
expert) of the North American Electric Reliability 
Corporation (NERC) System Protection and Control 
Subcommittee (SPCS).

In 2006, Dr. Yalla was elected to Fellow grade by the IEEE 
Fellow Committee for his contributions in computer relays 
for power systems. He is a member of IEEE P2030 Draft 
Guide for Smart Grid Interoperability of Energy Technology 
and Information Technology Operation with the Electric 
Power System (EPS), and End-Use Applications and Loads. 
He is an active member of the IEEE Power System Relaying 
Committee (PSRC) for the past 20 years. He is presently the 
Vice Chair of the Rotating Machinery Protection 
Subcommittee of the PSRC. He was the chairman of the 
working group which developed IEEE Standard C37.102-
2006 "Guide for AC Generator Protection." He co-authored 
an IEEE PES tutorial on the "Protection of Synchronous 
Generators."

INSTRUCTORS

Dr. Juan Gers
Consulting Engineer

Juan M. Gersobtained his
BScinElectrical Engineer a
University of Valle, Colombia,
in 1977. In 1981 he finished his
MScin Power Systems at the
Universities of Manchester and
Salfordin England and his PhD
in 1998 at the University of Strathclydein Scotland where 
he carried out a research in Distribution Systems 
Automation. Dr. Gersfounded in 1981 the consulting 
company GERSS.A. in Colombia that opened in 2000 an 
affiliate in Florida called GERSUSA. He was lecturer at 
University of Valle for more than 20 years and Vice minister 
of Mines and Energy of Colombia in the second semester of 
2002. Besides his consulting activities, he devotes time to 
academic activities and is in charge of several Power 
Systems courses at Penn State University and Gonzaga 
University.  He is co-ŀǳǘƘƻǊ ƻŦ ŀ ōƻƻƪ ŜƴǘƛǘƭŜŘ ΨtǊƻǘŜŎǘƛƻƴ ƻŦ 
ŜƭŜŎǘǊƛŎƛǘȅ ŘƛǎǘǊƛōǳǘƛƻƴ ƴŜǘǿƻǊƪǎέΣ ǇǳōƭƛǎƘŜŘ ƛƴ мффу ōȅ ǘƘŜ 
IEE(now IET) and is the author/co-author of over 40 
technical papers. Dr. Gersis a Chartered Engineer of the IET
and Member of IEEE. Currently he participates in several 
groups of the Power System Relaying Committee. 

Clark Shaughnessy
Customer Technical
Support Manager

Clark Shaughnessyhas over
thirty years of experience in
the power industry, along with
extensive international
marketing expertise. Prior to
joining Beckwith Electric,
Clark was the Asia Segment Manager for General Electric 
Company's Power Management division where he was 
instrumental in expanding sales of protection and control 
products and systems. Clark also had been employed by 
Florida Power & Light Company for over five years, first as a 
supervisor of system protection engineering services and 
later as a division system protection manager. Prior to that, 
he had been with General Electric Company for fifteen 
years as an engineer in the transmission and distribution 
field.

Clark is a graduate of the General Electric Advanced Power 
System Engineering Course. He has a Bachelor of Science 
degree in Electrical Engineering from the University of 
Wisconsin in Milwaukee, Wisconsin and a Master of 
Science degree in Electrical Engineering from Union College 
in New York. He is a member of the IEEE.
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Steve Turner
Senior Applications Engineer

Steve attended Virginia Tech
from 1980 to 1985 and received
a BSEE while cooping with
Dominion Power. Steve
returned to Virginia Tech in
1989 and received an MSEE.

Steve first worked for GEC Measurements as an application 
engineer from 1991 to 1996 and focused on transmission 
line protection, working with customers such as 
Commonwealth Edison, Dominion Power, Florida Power 
and Light, Entergy and Bonneville Power Administration. 
Steve then left GEC to work for SEL, Inc. from 1996 to 2001 
as their first international application engineer. While at 
SEL, Inc. Steve worked in many new markets such as 
Europe, South America and Asia. Steve next worked for 
Progress Energy from 2001 to 2007 in their transmission 
department. At Progress Energy, Steve developed a patent 
for double ended fault location on transmission lines and 
also successfully applied it while there.

Steve is now the Senior Applications Engineer for Beckwith 
Electric Company.

Hugo Monterrubio,
Applications Manager &
Regional Sales Manager for
Central U.S. and Canada 

Hugo brings over 18 years of
extensive engineering and
management experience in
International power and
industrial automation projects. 
He received his Bachelor of Science in Electronics and
Communications Engineering (BSECE) degree from the 
Monterrey Institute of Technology in 1988 and a Masters of 
International Business Administration (MIBA) degree from 
St. Louis University in 1997. He is a member of the IEEE 
(since 1998) and of the PSRC.

Hugo has extensive experience in protective relaying, 
voltage regulators, excitation control, motor bus transfer 
systems, communications and power and process 
automation projects. Prior to becoming the Regional Sales 
Manager for Central U.S. and Canada as well as an 
Applications Engineer, he was the Business Unit Manager 
for Excitation Systems and later for Power Quality. Before 
joining Beckwith he worked 9 years for Basler Electric as an 
International Sales Manager and also managed the 
International Service Solution Center in Miami.

INSTRUCTORS

Tom Branch
Systems Project Engineer

Tom Branch is a Systems Project
Engineer for Beckwith Systems
Engineering (BSE) of Beckwith
Electric. Tom has been with
Beckwith Electric since 1986,
beginning as a Design Engineer
responsible for the development
of an advanced capacitor control and later as a Project 
Engineer for a digital signal processing-based multifunction
protective relay. He was also responsible for all product
line refinements including testing, customer support,
and application-specific modifications.

Tom has a BSEE and an MSEE from the University of
South Florida. He is a member of the IEEE and the
Power Engineering Society.

Chuck Mozina
Consulting Engineer

Chuck Mozina is a Contract
Consultant, Protection and
Protection Systems for Beckwith
Electric Company, specializing in
power plant and generator
protection. His consulting practice
involves projects relating to protective relay applications, 
protection system design and coordination.

Chuck is an active 20-year member of the IEEE Power 
System Relaying Committee (PSRC) and is the past 
chairman of the Rotating Machinery Subcommittee. He is 
active in the IEEE IAS I&CPS committee, which addresses 
industrial protection system. He is the past U.S. 
representative to the CIGRE Study Committee 34 on 
System Protection and has chaired a CIGRE working group 
on generator protection. He also chaired the IEEE task force 
that produced the tutorial "The Protection of Synchronous 
Generators," which won the PES's 1995 Outstanding 
Working Group Award. Chuck is the 1993 recipient of the 
PSRC's Career Service Award.

Chuck has a Bachelor of Science in Electrical Engineering 
from Purdue University and has authored a number of 
papers and magazine articles on protective relaying. He has 
over 25 years of experience as a protective engineer at 
Centerior Energy, a major investor-owned utility in 
Cleveland, Ohio where he was the Manager of the System 
Protection Section. For the past ten years, he was 
Application Manager for Protection Products with Beckwith 
Electric Company. He is also a former instructor in the 
Graduate School of Electrical Engineering at Cleveland 
State University. He is a registered Professional Engineer in 
the state of Ohio.


