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Resume

According to statistic of last year’s electrical demand and new generation
course are increasing in Georgia power system, at the same time to construct new
interconnection lines also to rehabilitate exist interconnections lines. Therefore, it
is possible increase active power import and export with neighbor system, also
Georgian power system can be use as transit system. In order to improve the
system reliability in parallel in these processes appropriate measures should be
taken to avoid violation of the system’s dynamic sustainability.

First chapter of diploma work consist energy storage use for electrical
system reliably operation. In this chapter is considered and compared different
type of energy storage, the principe of operation, also advantage and disadvantage
side. Also is discussed algorithm of static synchronous compensator, the regime of
operation, advantage and disadvantage of other such kind of device.

Second chapter of diploma work consist dynamic stability analysis in
Georgian power system with and without energy storage and static synchronous
compensator. It is sometimes possible bad situation of operation in Georgian power
system especially when operation isolate mode because power system is very small
respectively small inertia. Therefore, it is necessary to avoid the unstable operation
of the system during large power inbalance. Large power inbalance can be caused
by following situation: Emergency tripping of interconnection 500 KV OHLs;
Emergency tripping of internal transit OHLs; shutdown of the large power units
Enguri HPP, 9th thermal unit; Nowadays it is used to prevent this problem
following activities: RAS (remedial action scheme); Spinning reserve; UFLS (under
frequency load shedding); but all of activities depend on some conditions, for
example: Spinning reserve take some time for activate because of the time constant
of speed governor and frequency droop of generator; under frequency load
shedding and remedial action scheme don’t activate until frequency rich certain
degree. In some case when the inbalance is very large the frequency changes
instantaneously, therefore to activate UFLS or RAS and shut down
demand/generation, that is mean the dynamic stability do not maintain. For
increased reliability power system, it is necessary instant reaction when inbalance
is very large. Effective method of dynamic stability maintenance is to use energy
storage and static synchronous compensator. In case when happen any kind of
inbalance energy storage and static synchronous compensator instantaneously
either generate or consume active/reactive power, therefore dynamic stability will
be maintenance.

Third chapter of diploma work consist static stability analysis in Georgian
power system. The generation and demand of electric power depend on the season,
for example: During the winter period, generation of HPPs is small than during
summer, because water is less in the river and in some case it is necessary import
from neighbor system. The high generation of HPPs during the spring and summer
when due to high water flows available in Georgian rivers and it is possible to store
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energy by energy storage and use during the winter. Also energy storage use for
renewable energy source (wind and solar power plants) integration. Wind
generation output power is depended on the wind speed, meaning that even
modest wind speed fluctuations may result in significant variation of power output
from wind generation therefore it could be change voltage and frequency, which is
undesirable process for demand. Energy storage power input and output can be
controlled precisely and varied rapidly to offset effects from RE generation short
duration variability, therefore active power of sum wind power plant and energy
storage will be constant. In addition, energy storage can be used as well to store RE
generation output when electricity demand is low and used when electricity
demand is high.
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