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Resume

The dissertation topic deals with the process of implementation of the
balancing market in the Georgian system, the structure of the past, liberalization,
the current situation and future prospects.

The focus is on its relevance in the modern era. It also highlights the
challenges associated with the introduction of the balancing market.

After Georgia signed the Association Agreement with the European Union,
it undertook to implement the third package of European energy legislation,
which includes electricity, energy efficiency, renewable energy, and other
directives and regulations. In all of this, the country's energy needs to move to a
new stage of development - to improve its investment climate for energy
cooperation with Europe, including through transit and trade opportunities

The introduction of the balancing market is important for the development
of the country. The purpose of its implementation is to increase reliability and
energy independence. It will attract more investment in the sector, the European
model will be introduced, which is an important factor for sustainability.

The balancing market is a guarantee of an efficient performance of the
power system, as well as an opportunity to introduce modern technologies,
network development and integration of variable generation sources (wind and
solar). It creates an effective and transparent mechanism that defines liabilities,
encourages market participants to be responsible for their balance / imbalance or
to provide balancing services themselves. It is also a prerequisite for the day ahead
market, otherwise it will be impossible to balance and settle deviations in
accordance with European standards and regulations.

Balancing market will help attract investment and bring Georgia-generated
electricity to foreign markets. It is true that the introduction of a balancing market
is vital for the country, but there are many difficulties in the sector:

v’ Transmission network: in most cases it is carried out in parallel
synchronous mode with the Russia using 500 kV. “Kavkasioni” or the
Azerbaijan (when Azerbaijan operates in parallel with Russia), via 300 kV.
“Gardabani” or 500 kV “Mukhranis veli”. Due to the high probability of
"Kavkasioni" trip, there are large frequency and voltage deviations in the
system, which leads to deterioration of electricity quality;

v' Ensuring integration of renewable sources (wind and solar) in the grid:
Currently, there is one wind plant and it is assumed that such sources will
be integrated into the network, which will create the need of reserves.

v' Equipment - Speed controllers need to be in good condition.

v" Improving and resolving cross-border relations with neighboring countries,
including balancing the system and sharing reserves, as well as trade
relations .

Chapter 1 deals with the structure of the current market of the Georgian
system and the description of the entities included in it. In addition, the
prerequisites for future market introduction and the identification of market
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segments and participants obtained as a result of the implementation are discussed.
In addition, the balancing market, its main functions, goals and the tools used by
this market segment are analyzed. Balancing market products are identified,
available capacities of potential reserve providing units are modeled for the year
(months available capacity) and, consequently, market competitiveness and
liquidity are examined.

Chapter 2 reffers with the management of the power system by TSO in the
event of an emergency incident. Characteristics of the emergency regime of the
system and the impact of this regime on market participants is analysed. A
dispatcher action plan has been developed, which must be taken into account in
order to be able to eliminate the emergency. In general, the government has the
right to declare a state of emergency, while the GSE has the right to declare
emergency incident. After its abolition, adequate compensation mechanisms need
to be used, and the imbalance data should be corrected according to the relevant
deadlines.

The third chapter deals with the remedial operational measures required for
the reliable operation of the power system, which are used by the dispatcher,
mostly to manage the congestion of transmission lines. Its purpose is to maintain
the physical firmness of the nomination. Congestion management is not a normal
balancing market operation, however it is important to ensure system security.

The fourth chapter focuses on today’s cross-border trade relations. In
addition, the actions needed to develop these relationships in future market
conditions. The close connection of the Georgian TSO with the neighboring
system operators is important in terms of sharing reserves, mutual assistance,
settlement and strengthening security. The implementation of these actions
requires changes in the concluded contracts, which in turn has a positive impact
on effective work, transparency and competition.
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©OoLYMGHSE30530 358tyggbgd o 513053 ¥MYd0

HVDC - (High Voltage Direct Current) ds@ogo dsd30l d99c0dog0o gbo
BRP - ( Balance Responsible Party ) ©oodsqsbbgds®g 3sbvmbolidygdgero oMo

BSP - ( Balancing Service Provider ) oods¢nsblgdols dmadlobmégdols
d0d{mgd9eo

MW - Megawat (99253530)
FCR - (Frequencu Containtment Reserve) Lobdo®olb 99b656hmbgdols GgBgemz0

aFRR — (Automatic Frequency Festoration Reserve) lobdo®ol s3¢mds@w®o
50960l M9Bgd30

mFRR - (Manual Frequency Festoration Reserve) bobdo®olb bgewoom dsGogols
50960l G9Bgm30

Erf — (Emergency Fast Reserve) L{jog30 5356000 H9bgezo

Ers - (Automatic Frequency Festoration Reserve) 6geo s3s60vmo 69bghgo
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95@Mdsll 3Mbo LodsMmzgwml Lobgerdfoxzm  gargd@®mmbiol@gdol
L505sBLM s HTHTsGg FMALILMGOGOOL BBEOOL FoMMZ0L J35BHEMAgbEOL

05658960 ™gdl 9ol ©3)F53930L5L 49Hgo 3MBLYIENESE0gdOLMZOL.
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d9L535¢mo

®990L  594BHgsmMds. LoEOoLYMESE0M ™Mgds gbgds LodoMmgzgwrmdo
999dGHOM9bgmygBH03mo  LolGIIoL  LHdSEEBLM  BsBOOL  IbgMY3OL
36MHmEqlLs o 499mf39390L. gMOOEMYds Fobz0egds BsdsBLM  dsBMOL
59 HOMOHMdIBY  0965d9MM3g  g3mgsdo.  sbggg  bsBo  gldgzs  od
bgeoldnddwge BodGH™MMgdLs s LoMMMEggdlL, MHMIWIdoE 93930060 Yds
L50SBLM BDBMOL IBYMHYIILBS O 23630MYOIL.5TSL QoMY TGLFogzeEr00s
Podlmedo  sGLYOMEo  dsDBOHOL  BEAHOYIBHMS, BIBOOL  OdIOSWODOEOY,

©0935609w LoEMSE0s S FMBs3eol 3gML3gdE03s.
930949658 gobsbmGEogws  MgxnmMmIgdo s Hob oo bBsdoxgdo

3OOEYS. 43I0l Fg9gRo©  Lodoemggermd s 93mm353806Mds 2014 gl
060mlgdo 936MM3Mo LsdFML Jgb3zgEMOL BsMAWgddo bgwo dmsfigMgls
09006bdgdol. 09  J9ggdom  Lodos@mgzgwmd  3og3 gembger  bsors
©OILEGHMES 35300 obMog3gds, MMA oL LYOS 9g3OM3M 399690l
dm6H0b ©593300MYOMOYM.

sl 899009y, 653 Lododmzgumd bgawo  dmsfigMs 93003938006
SbMEoMgdol Ggmsbbdgdsls, dsb ™og30l M3Dg s0OM 35 EYOMEYds, GMI ob
@obgMogL gledg 3939GL (930M3o 969Ma9GH03Mo 356mbEIdLMdOL),
“Hdgo3 8903905 90 9dG™M9bgmgEH030L, 3969060030 45BoLS s bsgmMdOU,
3M63996M9b6300V, 3obsbengdso 969600U, 2396M99mU 5330,
9696029539J3H06Mmd0L s bbgs  ©oMgd@og9dols @ MHgaws309d0LYsb.
439039 59 3Bom bgdBHMOmO 256300050930L sboe 9@e3bg Mbs Josz30IL
- 936003506 96969303 Mwo  9b5FIOMAMIOLMZOL  gosIx MdYLMU
LoobzgbBHoEom  go®gdm  @s  d9ddbsl  BH®bBoGHols @  39FMMdOL
d9L5dgdMBYO0. Sy MM, LHOSEIBLM  BIBOOL  IBIMYZS  obewsgm
9xnmOIoL boffowo, M™mIgwog 93999693 9bgMagBH03M 3sb53gaMmdMHMdSTo
399600056930l 3060:Md9d0L Msbsbo Mbs Fgoliermeml [29].
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0Y) MROM IYGHo© BoOmm  FOHowdo d93bgogzm  Hgdmowbodbmen
36OHmEqLL, LsdSEBLM B5BMOL sbgMy3zs FgBo 60dzbgemgzsbos J399bols
396300560900l s Hoblgwrolmgol. dolo 083¢gdgbEo300l dmsgz56 doBIBL
Po0moagbl  9bgGmLolBgdol  dYMmOE®dOL,  LYOIJEOMMBOLS O
969625030090 MdOL  Mboll  sToewgds. dobo  Fgdzgmdoom
d9L5dgdgwo 49bgds dg@o 0b39LEGH0E00L IMBo3s 9obgMPgE030L sMdo,
©o0b9Mq0s 93MM3Mo  ImEgwo,  Go3  360d369em356  Fog@HmOL
Do0mo96L  969639G03M0  8EYMIOMBOBMZ0L,  25dFF0MZoMOSBS
5650300306530 MdoLsMZ0U.

BodosblM  33BsG0  9M0L, MMaMOE,  9bgMymLolGgdol  F/Tomdols

91839dBO0  3sB396900l  2oMbGHO, 9193y FLedEgdEMds  MObsdgMM3Y
Gdbomyogdol  @sbgMy30L,  gwgdHO™IbIcaIGo3Iwo  Jugerob
29630006M900L5 5 (33000  39bgMOEo0L  Fysmmgdol (Jsols s dbBols)
RO 06393000900l  Jugerdo. ol Jabol 9B9IGHMO, @SFZ0M3g s
5500300306530 LOdSEEBbLM  F9doboBAL, GMIgroi  AIBLIBWIMH3L
LodOEOBLM 3900 YdMdGL,  SboEolgdl  dBMOL  IMbsfiogqdl,  Moms
35Lbolidagdegdo 0943696 L3 MMM BEbLBY / MBIEIBLMdSDY 96 M350
3900mb LHdSEIsBLM FMALEbMEMGDS. BSEBLMBOL Bolio ML MRO™ dgz060,
300069 Hobsbfoe dglyomeo 9ugd@EMmgbgcyool 3ol VOm SEMY/OVOIH
05Dy 96 mOIbOHOgo  bgendg3mragdgdol  UgadgbGbg, Moz Jabob
3 3035305L 05BOOL dMbsfoerggdols IbGHOL BMLEHI JAAMb FmbIsergds-

dofm@gds o yzgws Bmds 0odbsl  Bo@gdMmo  Fomm  EOILOEOZOPV O
3obLobmME0gwgds. 0b, dlg39,  HoMmIMoYIbl Lom sEY BdsDBMOL

569630l 9ME0WgdI 30MMBSL, [fobsomdgy 99dmbggzsdo Fgmdargdgero
096905 293000906 250oHMIOOL IBSEBLYDS, sMOEb3s s 96RIMOTLHMOGdS
9360390 BEAHBPIOGHIIOL s MYAMWS309d0L  FgLodsFoLO. 596
3990306569 09935 d>09b sgEH oMo s 360d3bgemg560s.

L5doBLM BoBsMO 9GOl J399bolomzol mdbodzbgwrmgsbglo Bgadgb@o,

999dGHOMgbge9gBH03M Lod@m®do Moo 0b6398GH0EE0L IMIEbo s
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bLMEoSENMHO 39000 EOEIMOOL  Lotygderol  d60dgbgwmgbs  BOOUL
dmGH035¢™MM0. 09d3s, 59 LOJgMggdol JobgEs35©, 0930 5dMfI393s
LoOHMMEg 993530060905 Jobo IbgMRRZ0L 3OM3gLL:

* 439996580 56 56MHOL dEogMo 2osd3gdo Jugero, Gog 0of393L
dmdbdsm9dgdol  AdTMOMZOL  SEdsmMOOL  DBOHIL o
9d0mgdol MLsxMmPbMgdolmzol LogMmbols d9Jabsl

* 539300005  2565bWgds©O  9bgMrool  BIMIMM  0bEGHYAMSE0S
Logodmzgmb g gdHO™gbyIHo3Iw  Jugwdo, Mg
Lo FoMmadl 360d369em3z560 MHgHBYIMH30L sOBYdIMBdS

o 9m(ymdomdgdo  ©5 @BsEIMdo - LyFoOMs  LoBJo®ol
6937 GHMOHGOOL  39FoMN  AEYMIsMmIMdsdo  ymabs o
063m®ds300L dodm33wol Lob39dgdols
39656 9d5/odMbEog00s.

*  BHMBLLLLLDBVZOM  MHOYOHDMOYOOL B39l o FMP3MdS
d9Bmdg  4394690mab  , Msdog  03Molbdgds  OHMYME,
LobEBHYIOL OB HBLYdS s MHYMZ9O0L  F9B0SMGDS,  S1939
bog353MMm  MOMOYHMMIYPo  (Aglomsbbdgdgeros  Igbmdg
33096900256)

Lodosblm  B5BOOL b gM350g  3600369wm3zsbos oo
LoMIoLgMwo  bswobo:  3mBHIBEoMmO  LsdsEBLM  3HM©YIIEJOOL
dmIfm©gdgo  LoEYMMJIOL 0IBEHORBOEOMYDS, IJWLOGOZSE0S S TS0
399603760 45565000 gds.

Logo®mzgeml 9engd@mmgbg®mygdozwo LobEgdol dEyMoMdol s
MBOBOPBM B6300m6060930LsM30L 43930 LOLEHIIOL M3GMOEHMOL Mbo

399hbgl  fobslifo®  Tglyomemo  MHgHgM39d0, M  bmM 309 IdMEIL
LobBHYIoL  5@Y339FM0  FMToMdS o MO3 FMs35M05  FMIBI>MGOGdOL
1093930  ©5  Loodgm  IMToMoygds. Sy OMI, 9600836935600
390035¢0Lfobgdme  0dbsl ol boGxgdo, GMmIgros 29wsdzgdo  LobEgdol
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M3905GHMOoL 309 by As0foml  Lsdswsblm  Loddwrsgzmol  dglyozoL
dobboo.

L53Momls oBsbo. 65OMIoL FoBsb0s odM033oml MI36gWwo
Logomzgeml  9egdBHemgbgygdHozmwo  33HMOL  LEHO®IGHMOS o
0530L90v160909d0. 535L oM, YMMo9ds Job30egds BodoErsblm d3BMOL
369623599 BodoMrm390MT0:00¢) M0m30L90MgdGd0 gosBbos BoBIOL, Mo
192d96GHIO0LYSD TgAqds 030, B bgabsfymgdl 0ygbgdl s GMAMO Mbs
dmgmmlb 9399565l m3E0doeMo.

33€930L MBogIHo ©s dgomEYdo. 3330l MBOYIHYIOIE SQIOLOS
@S  ImOYWomdMEos  99dBHOmgbgMaool  [omBmgdol  fysemgdo.
0©96@08030MJ00s 0LYMNO LOYMJOO0, OHMIGEMSE F9MI0s0 dIBIODY
3ohomb  MH9bgMH3z0L  F0dHm©gdgEo  LsEAMOIOOL G300 S 29sI39gd0
LoLEGHYIOL M3GMOGHMMO MBOWMB39XYMb 3OM©IEJO0m. FMPIWOMHYGOME0S
o0 bgendobszmdo LoddwsgzMggdo 139900L FModo 3OHMYMmsds WASP-IV-
00 @5  LAdosbLlm BsBOOL  3ME3MMIBGH Mo dmEgeol dgddbolomgzgol
d9LPogoos 3063796096300l  Fsbsliosmgdegdo, 35BMOL  3mbizab@®Mogool
096585MMO0L sbserobo (market concentration ratio) o sbsgw dmgwby
3905L3woLOM30L 0ligmMO 3M0EIMH0BGd0m F9i3oL9ds, OHMYMEMOES:

*  35HMH0L 0330 MOMDY;
e 656MBgbo G9mo35Hgdol 0bgduo (Simultaneity factor);
¢ 39680bo-30603dsbol 0bgduo

5958 oMo, Loz 0s 3mEMEHYRIo0ls @S ©93M0boL osd3gdo
LoLEGYIoL M3GMOEMMJdOL F0gH MYHIM39d9o LOAAESZMOL VOMmYOMEIGOS
Dol FMowdo, 50bodbmwo boddEregmol Boliol JMOIEISE0S YOM SOMY
05BOOL  feromE® LGP Fobmsb  Jodsmgosdo s 999y
29565 0HgdMos LU ,Lodomm39wmlb gegd@®mbobEgdol* doge Lodsgrsblim
05BMoL bgMA30L F9 99 ILIMYIHYM39090 Lo HZ3MOL VOMGIYGDS.

393bogeemo  Losbang.  Lodoesblicm  35BGOL  033¢wgdgbGogos  0d
M9xnmOIoL  bsfocros, OGMIgeoi  LoJoOMZgmd by Jobsbm®mEogEIML
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