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Abstract

The dissertation is devoted to the evaluation of the effectiveness of the introduction of
electricity storage stations. Due to the relevance of solving the problem at the level of
modern requirements, the practice of using electricity accumulators in energy has been
studied in depth. Energy efficiency assessment methods are analyzed. According to the
results of scientific studies, it is established that electricity accumulators should be
introduced, considering that electricity accumulators have not been implemented in
Georgia's electric power industry at all. Based on the results of the in-depth study of the
experience of the world practice and taking into account the complex specifics of the
country's electric power, the optimal econometric model for the evaluation of the
effectiveness of the introduction of accumulators and the algorithm of its effectiveness
report have been developed. The compatibility of electricity produced in solar, wind and
run-off power plants with the electrical system and the problems associated with this
process are investigated. The conducted studies show that fully utilizing the potential of
solar and wind energy of Georgia is connected with a number of difficulties. First of all,
this process is accompanied by changes in the frequency of electricity depending on the
weather and time and its impact on the stability of the electrical system, which seriously
reduces the efficiency of the development of solar and wind energy. In addition to this,
the consumption is increasing significantly. In order to solve these difficulties, one of the
determining factors for increasing the efficiency of the development of solar, wind and
hydroelectric power plants is considered to be the widespread introduction of modern
electricity collection systems in this field. In order to substantiate the implementation of
electricity storage systems in solar, wind and water-based power plants, a unified
methodology of optimal models of the efficiency of the implementation of electricity
storage systems in the energy sector has been formed. This method has been tested in
solar, wind and hydroelectric power plants. As a result of the evaluation of the technical-
economic effectiveness of the universal implementation of accumulators in the conditions
of full utilization of the potential in this type of stations, it is determined that the
introduction of accumulators in solar, wind and water runoff power stations in Georgia is
effective and the prospects of introduction of accumulator systems are substantiated.

Based on the analysis of the results of the research, it is substantiated that the study-
solution of the given task with the proposed methodology ensures the balancing of
electricity supply and demand in Kvetana, the development of the construction of power
plants powered by renewable sources, frequency balancing, creating more comfort for
consumers, increasing electrical stability, and creating a source of electricity reserve.
Dissertation thesis consists of chapter IV.

In chapter I, the world practice of using electric energy storage systems in electric power
generation is analyzed. The problems in the energy sector of Georgia in this direction are
shown. Taking into account the world's best experience of solving this task, the need to
introduce electricity storage systems in solar, wind and solar power plants in Georgia is
substantiated.

In Chapter II, the optimal econometric model for the evaluation of the effectiveness of the
introduction of electricity collection systems in solar, wind and hydroelectric power
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plants is given, and the algorithm of the efficiency evaluation report for each type of
power plant is developed.

In Chapter III, based on the research in Sigismund, the methodology of electricity
collection systems in Georgian solar, wind and hydroelectric power plants is established.
Based on the comparative technical-economic analysis based on the world experience in
this direction, the type of electricity collectors with the best indicators has been selected.
In Chapter IV, the approbation of the introduction of electricity storage systems in solar,
wind and hydropower plants is given. For which the necessary initial information for the
report is sought, the effectiveness of the introduction of electricity collection systems in
each type of power plant is evaluated through the algorithm of the efficiency report and
the computer program Excel. The energy potential of the power plants to be built,
provided for in the development plan of the Georgian energy system, is determined, and
the overall efficiency is summarized comprehensively, taking into account the technical
and economic indicators.

According to the results of the research on the topic of the dissertation, conclusions and
recommendations have been formulated, the implementation of which in practice will
bring great benefits to the electric power industry of Georgia and the country's economy.
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0 3gbo
d9a30 3gLo 16 82 8.2 90.2

bid

LIIIMMBINML GIIBN3IMN
J6N3IMLNGIGN

96




399565 39bo 13 64 6.4 70.4
05b30 3gbo 1 12 50 5 55
503365 3gbo 55 253 25.3 2783
bsbo 3gbo 6 29 29 31.9
b®sdo 3gbo 7 3 19 1.9 20.9
Gmob 112 650 65 715
39L35900
Bo@obgoo 2 10 70 7 77
;1‘3;3;(:’)"4 78 615 615 676.5
Bocobgdo 1 6 40 4 44
00 641 3194 3194 35134
bs8o39 (ool
boaey980b 2611 8048 1255.5 9303.5
00

Lod@mabmBe 258m8wdsg90w)emo gergdBHGmgbg®a0s (Jenb

330-bo)
9400
9200
9000
8800
8600
8400
8200
8000
7600
7400
300m3mdsgndeyreo LodtmapbmBe HTopaMmM3ndgrrmob gRono pnbofogool
qeend@eagbytgos ( 8eeb.333).Lod) mdogdEHolb Gog® podmdwdsggdero
LoadtmpBrbr®He qergd@mngbamaos (

dceb.33¢%.bon)

Bob. 4.9. LsOLYHEHEOM Bs8HMTITo 00N 4gbgM>300L MINYEJOOL X 5FGHO
39903mMd5390v90 Ls3MHMAbm b gegd@HmgbgaMaos sdsgMHM3gdEol sbgMagz00s s
05353MmM398¢ol bgxM30L 35M9dy

59 BodO™A0L 4.1, 4.2 s 4.3 39053900 9BboWM0s LodoOM3gErmdo dBoL, JoMobs

@5 Yool Bsdm©obgdsbg mdMdsgg 9wgdGOMbIyMgddo  gargdE®mmabgdaools
50353039990 LoLE9IGOoL  9BIJAHOBMdOL  Tgxzolgds.  odmmzeroos (dobos

oL3mbEGH0M9d o 390mbogE900. 939460l UGOGIHOME0 39200,
39035¢0oL{obgdmwo  LoyMgdol  Hdobs  @ob3MbEGHoMgdMwo  Jgdmbisgergdo

LIIIMMBINML GIIBN3IMN 9 7
J6N3IMLNOION
1922 BOMNCSE



99IAHOMYBIHHo0L

dm 3999905 3bGowo #4.25-0o

53526039090

Lol gdqools

5696350056

RGION

3b®0go 4.25. Lsgommgzggermdo dBob, Joeobs s Hyeol Bsdmmobyds®y dmdmdsgy
9093 AOMLOEYMIdOL 9B9JGH06MBOL Fgroligds s fid-gdo fiergdol dobgypzom

90605 oligmbEH0Mmgdmwo 8g0mbogmngdo Hergdol dobggzom(dub)

9Jb3 B e305d0
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100506 2025 4118 | -1.994 -1.193 0143 | 0150 | 0.689 1.669

5EPRINO 2025 3995 | -1.935 -1.157 0139 | 0145 | 0.669 1.619

sbogogobg-1 | 2026 3.172 -1.906 0821 | -0.147 | 0235 0.825 | 1.222

sbowogobg-2 | 2026 -3.013 -1.811 0780 | -0.139 | 0.223 0783 | 1.161

8oGsds60-1 | 2025 4522 | -2.104 -0.799 0191 | 0323 | 0842 1.487

20Gs03560-2 | 2025 -4.409 | -2.051 -0.779 0187 | 0315 | 0821 1.450

@360 2026 -3.604 -1.899 0391 | 0323 | 0942 1387 | 1.947

30b30 2026 -3.557 -1.875 038 | 0319 | 0929 1369 | 1.922

Boobyrgwo | 2027 -4.415 2662 | -0933 | 0175 0791 | 1.391

1553509 2027 -3.415 1662 | -0333 | 0475 0991 | 1.691

Josbo 2025 4354 | -2.026 -0.770 0184 | 0311 | 0810 1432 | 1.923

B5MIKO 2026 2,112 -0.982 0373 | 0151 | 0393 0.694 | 0.933
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SO0 2025 -10.118 | -6.994 2.193 0743 | 1150 | 2.689 3.669

Jobobo 2025 9918 | -5.994 -2.093 0543 | 1499 | 2789 3.569

Jrm50b0 2026 12.104 | -7.799 2191 | 0523 1.842 3.487 | 4.687

?‘m'b"z’mmo 2026 18155 | -11.699 | -3287 | 0784 | 2763 | 5230 | 7.030

?I‘” obBTINO | 9595 42498 | 29377 | -9.212 3120 | 4830 | 11296 | 15.408

aMG0-35630 | 2025 -13.982 | -9.665 -3.031 1026 | 158 | 3.716 5.069

55603560 2025 11918 | -7.994 -3.093 1543 | 1899 | 3.789 6.569
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Gebors30 2026 6.694 | -2.793 -0.043 2.099 3289 | 4.069 5.369
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boGgogmo 2 | 2024 o196g | 73120 | 30390 | -146% | -02490 | 15146 | 27352 | 39558
6o 1 2025 % . 13g | 558227 | 232011 | -112199 | -L9011 | 115631 | 208818 | 30.2005
@60 2 2025 o . o0y | 384828 | -159942 | 7.7347 | -13106 | 7.9713 | 143954 | 208195
Bosb900 3 2025 69945 | -4.1933 | -1.7428 | -0.8428 | -0.1428 | 0.8686 | 1.5686 | 2.2686
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09Ol 2025 ) 51.9436 | -21.5888 | -10.4402 | -1.7690 | 10.759 | 19.4307 | 28.1019
39L35000 86.6433

Bosb9gdo 2 2026 77454 | -46435 | -1.9299 | -0.9333 | -0.1581 | 0.9618 | 1.7370
9033>®0 2026 -60.4880 | -36.2632 | -15.0717 | -7.2886 | -1.2350 | 7.5115 | 13.5651
3ob3o0 4

Boysbigdo 1 2027 46586 | -2.7929 | -1.1608 | -0.5613 | -0.0951 | 0.5785
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1. Electricity explained Energy storage for electricity generation, Energy storage for
electricity generation - U.S. Energy Information Administration (EIA).
3965036¢0 490dm(jdgdmwos 30.04.2024.

2. Battery Energy Storage Systems (BESS). https://www.siemens-
energy.com/global/en/home/products-services/product/battery-energy-
storage.html. 35651360500 25058M{AgdMeos 15.04.2024.

3. Energy storage, https://energy.hse.ru/accenergy.
396513600 255dM(jdgdmeros 15.05.2024.

4. RENEWABLE POWER GENERATION COSTS. https://www.irena.org/-
/media/Files/IRENA/Agency/Publication/2020/Jun/IRENA_Power_Generation_Co
sts_2019.pdf?rev=77ebbael0ca34ef98909a59e39470906.

1 3965036¢0 4900dmdgdmwos 15.05.2024.

5. Johanna Gustavsson, Energy Storage Technology Comparison, A knowledge guide
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https://www.diva-portal.org/smash/get/diva2:953046/FULLTEXTO1.pdf.
396503600 4900dmjdgdmeos 15.04.2024.

6. Electricity and  Energy  Storage.  https://world-nuclear.org/information-
library/current-and-future-generation/electricity-and-energy-storage.
13965036¢0 490dm{jdgdmewos 10.04.2024.

7. Hobperaun E.B.1 , KpsutoB A.H.2 , barumes A.M.2. Onenka 3¢¢deKTUBHOCTH
WCIIOJIB30BaHMs HakonwuTeseil sHepruu. https://cyberleninka.ru/article/n/otsenka-
effektivnosti-ispolzovaniya-nakopiteley-energii/viewer.
©13965036e0 490dm{jdgdmewos 10.03.2024.

8. Energy storage costs, Informing the viable application of electricity storage
technologies, including batteries and pumped hydro storage, with the latest data
and analysis on costs and performance. https://www.irena.org/Energy-
Transition/Technology/Energy-storage-costs.
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9. IRENA ENVISIONS 160 GW OF ENERGY STORAGE BY 2030.
https://energystorageforum.com/news/irena-envisions-160-gw-energy-storage-
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