The absence of thermodynamic equilibrium in an operating transformer is based on conditions that include the following: 
(1) Moisture in paper is governed by Fick’s Law of diffusion as well as the distributed and dynamic parameter of temperature [see ref. 1], and  
(2) Since paper and oil temperatures vary significantly with location as well as with time, i.e. the temperatures are dynamic and distributed, then moisture also varies  significantly with location as well as with time, i.e. the paper moisture concentrations are dynamic and distributed [see ref. 2], and 
(3) Thermodynamic time constants vary much more for moisture diffusion than for temperature.
Consequently neither a lumped parameter (i.e. one moisture concentration for all paper) nor a non-dynamic distributed parameter approach (i.e. moisture in paper viewed as evenly distributed along a static straight line) based on data from a moisture in oil sensor will provide a reliable quantitative correlation of moisture in liquid to moisture in paper.  As of this ballot date this issue is still unresolved in PC57.162.
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