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1.  Abstract 
 
Recent moderate and strong earthquakes have demonstrated that parts of electrical power systems are 
very vulnerable to damage.  A short history of past earthquakes and their affect on the electric utilities 
with particular attention to transformers will be presented.  An overview of how the electric utilities have 
responded to the earthquake hazard by the development of a standard for industry use.  Requirements of 
IEEE 693 Standard “Recommend Practice for Seismic Design of Substations” and current research 
efforts through the PEER Lifeline Program will be investigated. 
 
 
2.  Learning Objectives    
 
Attendees of the presentation will learn about the following items: 
 

• Review how earthquakes affect power system facilities and equipment. 
• Raise the awareness and understanding of the vulnerabilities of power transformers 
• Review design details for transformers that contributes to both good performance and failure 

during earthquakes. 
• Suggest approaches for new construction that have shown to reduce earthquake damages to 

transformers. 
• PEER (Pacific Earthquake Engineering Research) Lifelines Program is providing data, models, 

and methods needed to improve the earthquake reliability and safety of lifelines systems.  
 
 
3.  Learning Outcomes 
 
Attendees will learn methods to improve the earthquake response of electric power transformers.  
Document where the most transformer damages are concentrated.  Address issues pertaining to a 
transformer’s earthquake performance, mitigation, retrofit and recommended installation practices.  
 
Following the presentation, there will be responses from a couple of OEM’s representatives. 
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