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1.  Abstract 
 
Recently, it was recognized that the over-voltage requirements at full load, as specified by the ANSI 
C57.12.00 Standard could, in some cases, result in a larger transformer than necessary because of the 
impact of these requirements on transformer core excitation. In an effort to understand the different 
aspects of this issue, this tutorial session has been organized by the PCS. Presentations will attempt to 
explain the following relevant topics:  
 

1. Influence of system conditions on excitation of transformer cores 
2. Influence of core excitation on core design  
3. Over-voltage requirements and system operating parameters for GSUs and Autos 
4. Experience with Utilities specifications, system operations, and impact on core over-excitation 
5. Recommendations 

 
Subsequent to this tutorial, a TF of representatives from users, manufacturers, and consultants will be 
formed to decide on what changes to what specific Standards are necessary. The TF will also develop 
the text for the changes agreed upon by the TF.  
 
 
2.  Learning Objectives    
 
Attendees of this tutorial session will be learning about how power system conditions (system voltage, 
load, and impedance) impact transformer core excitation in both core-form and shell- form transformers. 
Also, how core excitation impacts core design to provide proper cooling for the core and to limit the core 
hot spot temperature. Attendees will also learn what over-voltage requirements, which different utilities 
have and what system operating parameters they work with for Generator Step-Up transformers as well 
as for step-up and step-down system transformers. 
 
3.  Learning Outcomes 
 
The information in this session should help utility and manufacturers attendees in two different ways: 
 

1. Utility Attendees: Should be able to go back and review their own over-voltage requirements and 
evaluate what changes there might be necessary in their existing transformer specifications. 

2. Manufacturers Attendees: Should be able to go back and review their own design practices in 
light of a better understanding of customer over-voltage requirements. They will also be able to 
discuss such requirements with their customers at the time of quotation and, hence, arrive at 
proper transformer designs. 
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