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1.  Abstract 
 
Measurement of winding temperature in transformers has been necessary since transformers became 
widely used for power distribution, at the beginning of the 20th Century. 
 
In the first three-quarters of the 20th Century, winding temperature indicators (WTI’s) were used primarily 
to control cooling auxiliaries and provide an approximation of the winding temperature.  Most equipment 
was rarely overloaded.  Operating procedures led to many transformers being relatively lightly loaded 
routinely, or at least for long periods of time.  In the last quarter of the century deregulation and other 
market pressures made it necessary for utilities and Regional Transmission Organizations (RTO’s) and 
Independent System Operators (ISO’s) to run their transmission and distribution assets at, and 
sometimes beyond their normal ratings. 
 
With higher loading profiles, the accuracy and dependability of winding temperature measurement 
devices has come under much closer scrutiny.  Questions have been raised regarding the ability of 
different types of devices to react quickly and accurately to rapid and extreme load excursions.  This 
panel session will present the various currently available technologies and the viewpoints of transformer 
manufacturers, users, and winding temperature indicator manufacturers on winding temperature 
measurement. 
 
 
2.  Learning Objectives    
 
The presentation will discuss the techniques of, and reasons for accurate winding temperature 
measurement from the perspectives of the user, transformer manufacturer, and WTI manufacturer. 
Specific subjects covered are: 
 

• WTI types and classifications. 
• Types of sensors, their construction and usage. 
• Physical and electrical environmental considerations 
• Bases of accuracy for the different WTI types. 
• Response of various WTI types to changes in loading. 
• Methods of transmitting data to local or remote collection devices. 
• Alarm types, special features and supervisory schemes. 
• Steps in determination of hotspot location and thermal magnitude. 
• Uses for winding temperature measurement. 
• Benefits of accurate winding temperature measurement. 
• Consequences of inaccurate winding temperature measurement. 
• Future solutions and technologies. 



3.  Learning Outcomes 
 
Attendees will achieve an increased awareness of the state of the art in winding temperature 
measurement along with an appreciation of the limitations of legacy methods.  The knowledge gained will 
allow users to perform these tasks more easily: 
 

• Select a WTI system which is appropriate for a specific application. 
• Provide arguments for upgrading the WTI system where necessary. 
• Evaluate current vendor offerings for feature limitations and assets. 
• Evaluate evolving designs for application to future needs. 
• Create supervisory schemes to reduce or prevent nuisance alarms. 
• Recognize environmental conditions which may affect WTI performance. 
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