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in an immediate vicinity to a water storage basin
had a more corrosion damaged upper part because
of wind flows of a higher humidity. An average
depth of the corrosion damage of the elements was
about 0.5…0.8 mm (up to 10% of the profile).

A local unequal corrosion got its development
at the level of the tower foundation edge, these tow�
ers are located in thick plantations where moisture
and dust impurities accumulate because of a poor
airing and activate the process of corrosion. The
depth of the corrosion damage of the tower elements
here is about 2.5…3.0 mm (up to 30% of the profile).

There was fixed a development of crevice cor�
rosion for almost every edge joint on the superim�
posed and overlapping: joints accompanied by a
loss of carrying capacity of the joints because of a
clearance of up to 6…9 mm, cavities being filled
with the corrosion products, the latter results in a
curvature of joint plates, in cracking of weld seams,
in failure of weld and single bolt joints with the
lattice elements being torn.

Most of all crevice corrosion influences the sec�
tion bolt joints (Fig. 2 a, b) into which moisture
flows by vertical elements and accumulates in the
joints if dust impurities are available there.

The corner dead�end poles greatly suffer of the
deformation of tower diagonals, angle flanges and
lattice pressed elements within a panel, that is an

indicative of the element stability loss (Fig. 2, c).
There is observed a protective layer damage,

breaks of the foundation concrete as deep as 50…80
mm, armature exposure and corrosion on some
towers. On the foundation surface there are ob�
served cracks as wide as 1…1.5 mm.

In the large, using the results of the technical
diagnosis found out that the OPTL section “KuT�
PP” of 110 kV could not be used for a normal op�
eration and needed to be reinforced.

Recalculation of the tower building structures
was done to specify a real stress�deformed state of
their structural elements, and to control the sec�
tions taking into account load changes of wires as
a result of the OPTL re�equipment.

Another purpose of the recalculation work was
to register an increase of the design wind and ic�
ing loads [7] in accordance with the new norms
[8] adopted in 2006 due to a thorough regional�
ization of the territory of Ukraine by different cli�
matic factors and changes of the design principles
in comparison with those built into the standard�
ized design before. The rules of arranging electric
devices [8] take into account positions and con�
ceptions fixed in basis of foreign norms [9�11, 16].

The results of re�calculation exposed the ele�
ments of supports, which it is necessary to
strengthen (Fig. 3).

Fig. 2. Tower element damages: a, b – crevice corrosion of multiple�bolt joints of tower sections; c – deformation of
rod elements.

a) b) c)
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Fig. 6. Damages of column bases for outdoor switchgears.

Variant 3. Strengthening of column bases using
the up�to�date production of building chemistry. To
recover a carrying capacity of reinforced concrete
structures of column bases for outdoor switchgear,
the up�to�date materials for restoring concrete (on
the example of the production of the firm
«MAPEI») were suggested for using.

To strengthen reinforced concrete column
bases in accident conditions, a method of their
strengthening with steel collars was recommended
(for example, for outdoor switchgear of 220 kV in
the settlement “Mikhailovka” of the Donbas elec�
tric energy system of the National energy company
“Ukrenergo”). The collar design is given in Fig. 7.

A strengthening collar is a tetrahedral rod struc�
ture made of metallic angles connected by plates at
welding. A collar resting on the foundation is done
by a base made of two angles. When strengthening
column bases for current transformers, for bus iso�
lating switches, and for linear isolators, a metallic
color head is supplied to the overlying metallic
structures and are rigidly connected with them. At
a similar design concept, climatic loads and loads of
the equipment are simultaneously taken by a rein�
forced concrete column base and by a reinforcing
structure. At a further concrete damage, a reinforced
concrete structure is taken away from the opera�
tion and acting loads are taken by a metallic collar
only. When strengthening column bases for insula�
tors, they directly rest on a collar head and the re�

inforced concrete column base is fully taken away
from the operation. The collar rests on a monolith�
ic reinforced concrete foundation put around the
existing column base.

The practice of repairing strengthened struc�
tures showed a high processability of the design
concepts taken, and the operational practice con�
firmed reliability and efficiency of the suggested
methods.

Conclusions and the prospects of further
researches

1. Edition of new «The rules of arranging electric
devices» requires realization of new approaches
at the decision of questions of reconstruction.

2. Application of the suggested methods of
strengthening is proved by an economic effi�
ciency in comparison with the replacement of
structures. Besides, these methods make it pos�
sible to avoid significant economic losses con�
nected with switching off the systems of pow�
er supply during the reconstruction period.

3. A decision either to use these methods or not is
quite individual, and in every case it should be
taken after considering the existing technical
possibilities and rational financial expenditure.

4. The suggested methods of strengthening re�
quire a new approach to the problem of renew�
als and the development of the fidelity criteria
of the technical decisions taken.
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