Comprehensive diagnostic

of transformers technical conditio
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The lifetime of a power transformer is determined by technical condition of its insulating system, in
particular the solid insulation based on a cellulose. It is frequently stated that a transformer’s lifetime
equals lifetime of paper used in its insulation.
The degradation process of cellulose insulation causes the deterioration of its mechanical parameters
and elasticity loss, and hence the loss of the initial winding tension crucial for its mechanical strength and
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current is dangerous, which would not threaten a new unit. It can easily shift or deform discs and decrease
oil gaps between them, additionally the solid insulation can crumble and therefore lead to further reduction
of dielectric strength of the winding. Another atmospheric or switching surge can result in breakdown of
weakened insulation and transformer failure during its operation.
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Transformers with advanced age have often highly degraded insulating oil, whose decomposition products
with particles of aged cellulose insulation form solid particles suspension, that sediments as sludge on
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operated units. Constantly ageing equipment, especially HV bushings, are often the cause of serious
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- <« Therefore it is very important to use comprehensive diagnostics allowing to perform technical condition
Za assessment of solid insulation, determining the moisture level, detecting the sludge presence and
also early detecting the winding deformation, complemented by technical condition assessment of
additional equipment. Our company performs a series of diagnostic tests which are the base for accurate
assessment of technical condition and potential threats for the tested transformer as well as preparation
OIS JJ&BEmmendations for further operation of the unit.
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ED INIRLio precisely estimate the risk of further operation and to determine proper restrictions in operation
of tested unit.

The basic factors determining the degradation process dynamics of the insulation are operation
temperature, water accumulation in pressboard and cellulose. The increase of moisture content causes
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The process of moisture absorption from the atmosphere to paper through the oil lasts continuously
for many years, so it is necessary to systematically monitor the amount of water stored in cellulose
insulation.
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system and the moisture level generally determines the water content in oil.

The correct determination of percentage amount of water in paper along with cellulose ageing level
assessment has fundamental importance for the elaboration of recommendations of further operation of
tested transformer as well as for estimation of its remaining period of operation.
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condition. Commonly performed measurements of water contents dissolved in oil may be helpful in the
determination of moisture content in paper, however, require special conditions of sample acquiring and
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of a real state of moisture content equilibrium between the solid insulation and the oil.

It is therefore important to use several complementary measuring methods, based among others on the
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.« 1..Off dests in addition to the standard range include the determination of furane compounds. The scope of
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COMPREHENSIVE DIAGNOSTICS OF TRANSFORMERS TECHNIC/
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The leakage reactance measurement at power frequency used for many years does not allow to dete
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its geometric structure and arrangement. Any shift or deformation of the windings, which will change the
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of transfer functlon determination is based on measurement of wmdlng s response to applied sine voltag =
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deformations, however this method does not detect loosening and depressing of windings if the geomet
is unchanged. Full information on mechanical condition of transformer’s active part can be obtained fro
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accelerometers mounted to the transformer tank and the mechanical condition of the active part
especially proper pressing of windings.
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assessment of mechanical integrity of active part, including level of winding and core pressing.
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In constantly ageing population of transformers degradation processes take place not only in the acti
part of transformer, but also in the insulation of HV bushings. Their failure could lead to the complet
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required by power transformer operators.
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identify the initial stage of degradation of the insulating bushing. o vchorcm fo=Zo oST—FT =S fe e fZ ]
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insulating bushing diagnostics gives good
results in detection of degradation and
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transformation of measured signal.
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