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 System Overview 

 Original Equipment & Switchgear Protection 
Upgrade 

 Common Mode Failure Improvements 

 Switchgear Automation and Data Collection 

 Local Automatic Blackout Recovery 

 Time Domain Simulation 

 Future Design Elements 

 





 

 Typical Relay Protection 

 Coordinated Over Current 

 Generator Protection 

 Limited Inter-Tie Functionality 

 Single Network for Isoch Load Share 

 No Data Output 

 





 Digital Voltage Regulation 

 Advanced Protection Functions 

 Sensitive Inter-Tie Functionality  

 Safe Failure Mode for Isoch Load Share 

 Data Acquisition & Event Reporting 

 Independent Time Sync for Event Analysis 

 Power Quality Monitoring 

 Dedicated Critical Systems Alarming 
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 Fail-to-droop for Isoch Plant 

 Sensitive Inter-Tie Functionality  

 Dedicated Critical Systems Alarming 

 Digital, Self-Diagnostic Devices 

 UPS Power to Thruster Control 

 Thruster Auxiliary Power Supply 

 Local Automatic Breaker Reclose  







 Automatic Trigger & Push of Event Files 

 Independent GPS Clock  

 Remote Connection to Switchgear PC 

 Improved Information for Analysis 
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 Thruster Feeder reclose on BOR required 

 

 Coordination of bus state and feeder relays 

 

 Local solution required  

 



BUS A 

(VOLTAGE FROM F152 & F252)*

F252 IS USED IF DATA QUALITY 

FROM F152 IS INVALID

BUS B 

(VOLTAGE FROM F1352 & F1452)*

F1452 IS USED IF DATA QUALITY 

FROM F1352 IS INVALID

If VBUS A < 20% x 4160V = 832V

Then BUS A DEAD;

If VBUS A > 80% x 4160V = 3328V

Then BUS A HOT;

If VBUS B < 20% x 4160V = 832V

Then BUS B DEAD;

If VBUS B > 80% x 4160V = 3328V

Then BUS B HOT;

Data only used if quality is good Data only used if quality is good

If BUS A DEAD > 5 SEC AND 

If BUS B DEAD > 5 SEC

DECLARE BLACKOUT

If VBUS A > 90% x 4160V = 3744V

AND 

VBUS A < 110% x 4160V = 4576V

AND

FBUS A > 58 AND < 62 HZ 

Then BUS A ALIVE

AFTER 5 SEC START BUS A 

RECOVERY

If VBUS B > 90% x 4160V = 3744V

AND 

VBUS B < 110% x 4160V = 4576V

AND

FBUS B > 58 AND < 62 HZ 

Then BUS B ALIVE

AFTER 5 SEC START BUS B 

RECOVERY

ClOSE BUS A THRUSTERS IN SEQ 

FOR for 10 SEC:

t > 1s, CLOSE F452;

t > 2s, CLOSE F552;

t > 3s, CLOSE F652;

t > 4s, CLOSE F752;

t > 9s, START RESET

ClOSE BUS B THRUSTERS IN SEQ 

FOR for 10 SEC:

t > 1s, CLOSE F852;

t > 2s, CLOSE F952;

t > 3s, CLOSE F1052;

t > 4s, CLOSE F1152;

t > 9s, START RESET

STAGE -1 BLACKOUT DETECTION

STAGE 2 - BUS RECOVERY DETECTION

STAGE 3 - CLOSE THRUSTERS



 Real Time Model Developed 

 Confirmation of Closed Loop Control  

 Ability to simulate protection 

 Tested actual relays via small signal  

 











 Local Solution in Switchgear 

 Scalable for future PMS functions  

 Advanced technology applications 

 Redundancy is scalable 

 



 Reduction in Common Cause Issues 

 Current Technology Application 

 Improved Plant Function and Monitoring 

 Advanced Data Gathering & System Feedback 

 Scalable Solutions 

 Time Domain Simulation 



 Questions, Comments?  

 




