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1.  Abstract 
 
Moisture in a transformer paper-oil insulation complex can be expressed in many different terms.  Among 
the well accepted terms are the water in paper (%), water in oil in parts per million (ppm) and relative 
saturation (%) to name just a few. It has been shown experimentally that, generally, the water content of 
paper determined by the well known equilibrium charts is equal neither to the average water content nor 
to the water content of any particular part of the solid insulation in a real power transformer.  Based on 
numerous tests with different types and thicknesses of paper insulation it has been suggested that the 
amount of water associated with the level determined by the equilibrium charts corresponds to the 
amount of water available for exchange between solid insulation and oil, which we call ‘active’ water.  
 
The concept of water-in-paper activity (Awp) explains the discrepancies between theoretically expected 
and experimentally obtained results.  Physically defined as the equilibrium relative saturation, the water-
in-paper activity of a paper-oil insulation system is a good measure of the water available for 
exchange between the cellulose material and the surrounding oil. 
 
The authors believe that the introduction of the water activity concept into monitoring and diagnostics of 
electrical insulation will help to better understand and maintain the quality of dielectric materials in 
general, and electrical insulation in particular.  
 
This technical presentation aims to provide a definition, means of measurement, way of standardization, 
test procedure and applications of the new concept of moisture measurement and management in 
transformers.  
 
 

2.  Learning Objectives 
 
The tutorial will provide: 
 

• Discussion on methods available today to estimate moisture content of solid insulation 

• Introduction of the Water-in-Paper Activity (Awp) concept 

• Instrumentation and methods for the Awp measurement and determination 

• Ways of standardization of the Awp 

• New research results and their application to practical assessment of moisture in transformer 
insulation 

• Hands-on experience with moisture assessment in transformers; case studies. 
 



3.  Learning Outcomes 

 
As a result of attending of this tutorial session members will gain: 
 

• An understanding of a new concept for moisture assessment of a power transformer paper-oil 
complex 

• An appreciation of the benefits of the Water-in-Paper Activity parameter for monitoring, 
diagnostics and life management of a transformer 

• A recognition of usage of different terms describing the water content of a paper-oil insulation 
complex 

• A better understanding of means for solution of the life management problems related to the 
maintenance of transformer insulation. 
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