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Resume

In the previous labour, there is researched ability of hydrogeneratos abnormal
regimes using in special cases for improving electical energy generation liability and
efficiency.

It's known, that substations working liability in normal and extreme terms is
mainly ensured by the corresponding production technology, the quality of electric
equipment, automation and regulation systems exact and adequate working and etc,
everything is considered during detail planning. But it possible and must used
additionally liability optimizing and maintenance flexibility in extreme and failure
terms. First of all, it must be used the additional measures, which does not demands
additional financing and gives us economical effect with energetically resources
economy and rational consumption, but also witch the growth of electrical energy
generation liability.

As a rule, these are electrical equipments special regimes of working, which
assists electrical energy generation liability and efficiency in failure situations and also
main electrical equipments repairing moments.

In practice of hydro power station maintenance, it is known abnormal regime
using. The main purpose is to make increase energy economical efficiency. The best
example of this is Saiano-Shushenskaia hydropower station block working in non
symmetrical regime, While damaging of phase of block transformer or during
repairing processes, the part block's power can be transmitted by other two phase,
without turning off of aggregates. In this case, generators and power stations working
regimes are characterized with total asymmetry of currents between generators'
phases, which produces negative and zero electromagnetic fields. This kind of
currents asymmetry (asymmetry between phases) is restricted and defined with
"technical maintenance rules".

The other, but resembling abnormal regimes, which we can use in special cases
for improving and increasing electrical energy generation quantity. After studying
and researching, one of this is hydro generator working regime with stator winding
artificial asymmetry, which is researched in previous labour. = There is consider
generator working after turning off the stator winding parallel branch with damaged
coil, which causing asymmetry of phase winding.

During the maintenance of hydro generator, it is not quite rare damage of
stator winding stalk, which is quite hard failure to improve. Without so much time for
fully repairing stator winding (taking out rotor), the main reason of this is that
energetic system has his own working terms. In this case, it's possible to install
temporal buckle, which turns off damaged stack. After this, the one of the stator
winding coil must turn off from winding scheme, which was producing the artificial
asymmetry in stator winding phase. This temporal repairing process is done without
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necessity of taking out rotors of hydro generator. Herewith, hydro generator can be
turn on, after the time which is necessity for the repairing process.

For our system it's very profitable to use generators abnormal regimes, in
special cases. For Georgian hydropower stations is typical little quantity of installed
hydro aggregates compared to other countries. The main reason is the peculiarity of
nature. In often cases those are hydro stations with two or three aggregates, but in the
nearest future there is tendency of planning hydro stations with one aggregate. In this
case, after damage one of generators or turning off for repairing process during the
flood period, it can provoke decrement of hydropower station generation and in often
cases pouring of water.

In that way, it was necessary to research working regime of hydro generator
with artificial asymmetry of stator winding and using the possibility of similar cases
for increasing the liability and efficiency in special cases. Generator relay protection
liable working in this abnormal regime ought to be researched. For achieving this
object, it was necessary to research basic issues and problems, which is attached on
undergoing processes in generator stator, that is the reason of asymmetry in stator
phase winding. Between those problems the first one which was defined is

The electromotive force and the magneto motive force of phase winding
branch; Generators common asymmetry and equalizing currents induced in unequal
parallel branches of phase winding; Additional loses which are connected to produced
asymmetry, and their influence at generators heating; Working of protection relays,
estimation of working liability and definition of relay sensitivity decrement necessity.

After research it seems, that in special cases it's possible to use hydro
generators working regimes with artificial asymmetry in stator windings. But it is
possible after research of acting factors, which are occurring in generator during
abnormal regime. There is offered straight terms of transition and the limits of
practical implementing for each hydropower station generators. For each case there
must be estimated economical efficiency and expediency of using this regime. In the
labour there is shown calculations and arrangements for one of the hydro generator.
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