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Abstract

Georgian power system is a small power system with a peak consumption of 2000-
2200 MW at the moment, most of the power plants in the system have a large capacity, in
case of emergency shutdown one of those unit there is a risk of power outage in the part
of the power system or blackout of the whole power system. Maintaining the normal
frequency of the system in normal ranges during emergency situations depends on
whether the Georgian power system operates in synchronous parallel mode with one or
more neighboring power systems. If the Georgian power system operates in isolation or if
it operates in parallel with any of its neighbor countries and tie line swithed off forthly,
the country remains isolated mode and the generation or consumption sureplus is
dangerose for the stability of the system. In order to increase stability after emergencies,
the so-called Remedial Action Scheme (RAS) has been created, which constantly monitors
such elements of the system as: Generators, Tie lines, high and extra high voltage lines,
autotransformers, etc. and in case of outage one of the elements, according to a
predetermined logic, determines the amount of generation or consumption, which should
eliminate the accident results and avoid mode parameters (frequency and voltage) Further
deterioration. In the event of RAS inactivity after one event the parameters may deviate
so much from the normal value that a deterioration of the paraneters will cause another
event. At present, the logic of action in the Remedial Action Scheme in the power system
of Georgia is embedded in the logic of action for about 20 different types of accidents,
although there are types of accidents that threaten the stability of the power system but
the logic of this accident is not yet considered.

The aim of the dissertation is to computer modeling of the existing Remedial
Action Scheme and additionally criation of an automation algorithm and creation a
computer model that determines the generation-consumption value in the event of
accidents for which no logic is found in the existing Remedial Action Scheme. The
creation of an existing computer model of Remedial Action Scheme will enable the
relevant personnel of the power system to model various accidents and determine in a
particular case how effective the RAS will be in eliminating the consequences of the
accident, or whether it is necessary to change the logic of the actual RAS. In addition, the
existence of the RAS computer model makes it possible to anticipate as much detail as
possible when analyzing system stability in current and prospective modes. The principle
of operation of backup automation should be designed so that it is a logic for different
types of automation, and the creation of a computer model of this logic and its use in
accident modeling will allow us to check whether the new type of automation logic has
been selected correctly. Only one RAS logic in the dissertation is considered in the
opinion that it is impossible to present the results of the relevant modeling in the
dissertation due to the limited volume of the dissertation, considering the consideration of
all existing logics. It can be said that the modeling of other logics will also be successful
since almost all logics are composed of more or less the same principle of operation. In
addition to the Remedial Action Scheme model, as already mentioned, the dissertation
also presents the logic of backup anti-accident automation. To test the correctness of the
logic, a second software module was developed using Python, the purpose of which is also
to manage the engineering modeling program PSS/E. Accordingly, the dissertation
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discusses one specific RAS logic for outage of the OHL "Kaukasioni", for which the
programming language Python has developed an engineering modeling software module
adapted to the PSS/E. The purpose of the software module is to manage the engineering
modeling program and perform the operations that will be performed by the real-time
Remedial Action Scheme in the event of a real event in the real system.
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