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Foreword

In an age where many items have become throw-away, the care of long life assets such as transformers 
requires a different way of thinking. To determine the status of such key items of plant we need detailed 
models of how they behave under steady state and transient. The chapters here present first models to 
describe how the application of voltage transients translates to voltage stresses across insulation. The 
potentially damaging transients can be from lightning strikes, switching surges, or resonance with 
nearby equipment. As discussed here, there are some frequencies where the winding acts as a transmis-
sion line and for higher frequencies as a capacitive divider.

This range of different responses means that different models of windings are needed for different 
analyses. Rotating machine windings share many of the characteristics of transformer windings, but as 
discussed, there are different frequencies for which the different models apply.

Knowing the methods to analyse the electrical dynamics of a winding leads to the analysis of the 
operation of transformers in the system. The modelling of the transformer winding is very relevant to 
the correct design of lightning protection of substations.

Knowledge of the nature of the transients and the stress across the insulation is very relevant to 
designing of where to reinforce the insulation in a transformer. This analysis proceeds from the basic 
distribution of stresses across an ideal winding but progresses to the stresses on leads. In an age where 
there is much emphasis on reducing material, knowing the stresses is a critical part of determining the 
best allocation of effort in insulation.

Another key aspect of this detailed knowledge of winding transients is in the area of fault detection. 
Partial discharge deep within a winding can deteriorate to the level of a major fault. The chapters here 
show how the location of these incipient faults can be determined and a more enlightened decision of 
the opportunities for corrective action, and quantifying the winding damage can be determined.

These chapters of guidance are the result of many years of experience and refining of models of 
windings and the properties of partial discharge. The book editor, Charles Su, brings together these dif-
ferent contributions with over 35 years experience to his name in this area of power engineering. The 
team of contributors provide a wealth of detailed knowledge distilled from many years in the field and 
should prove valuable to those vested with the asset management of the key power system assets of 
transformers and large rotating machines.
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