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Objectives – Predictability 

• How can be done to achieve predictable outcomes? 
• What constitutes our basis of confidence? 
• What is needed to achieve the above? 
• How to make this “future” proof?  
• What are the unintended benefits?  
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Introduction

• Risk Management – knowing the possible risk events and the consequence of 
a risk event

• FMEA – defining the risk event and testing to prove the consequence of a risk 
event

• The suspicion of test results erodes confidence 
• Testing strategies in support of “Low Impact Failure Effect” concept
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Overall Power Plant Configuration - Conventional
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Overall Power Plant Configuration - Automonous
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Circuit Breaker Performance Test
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Circuit Breaker Performance Test
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Bus Impedance Measurement – Bus Sniffing
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• Testing the health of bus before closing any breaker



Bus Impedance Measurement
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• Alternative energy source – PT
• Bus impedance is calculated 

from bus voltage and current
• The main breaker can be closed 

if the impedance is within the 
predefined range. 



Bus Impedance Measurement
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Tie-Breaker Closing Sequence - Conventional

11



Tie-Breaker Closing Sequence - Autonomous
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Tie-Breaker Closing Sequence
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Blackout Recovery
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Blackout Recovery
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Blackout Recovery
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Conclusion

• Fully independent and autonomous power plant configuration
• New testing circuit that can repeatedly test circuit breakers without jeopardizing 

our power plant
• Bus sniffing technique to check the bus impedance every time closing the 

breaker
• Independent and autonomous tie-breaker closing sequence
• Philosophy for blackout recovery 
• Supplements “design to test philosophy” with non-intrusive “test on demand” 

capability
• Technology – enabling competence enhancement 
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