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gmaghMmmybgMmagdnszsdn ab3gdhgmyma doMmm3z0bY o
3mbhMmmmb 33hmMIdBHndYdYmo babhgdab (SCADA)
39630000M75000 djdHyomyma bojnmbydn'

003001 60hdobno hybyesb byoryhndy 09ho% domhody

3hm®gbmhn sbmnhgoyen shmagbmhao 909ho8abo
03. $930b0d30000L n3. $930b0d30000 03. $930bnd30000L
bobgomdnb MOnENnbNL bobgomdnb MOnENbNL bobgomdnb MoOnENnbAL
bobgedfonm bobgedForm bobyedfomm
J6039hboBaB0 J6039hboBaB0 J6039hboBaB0
davit.narmania@tsu.ge rusudan.seturidze@tsu.ge murtaz.maghradze@tsu.ge

dmhgbo 00300000 dnbjng dvhinBndy

omg8mhobBgn omgBmhobBo
03. 333060330000 bobgemdnb 03. 393060330000 LobgomMdnb
®0000b0b bobyedfozm 00000b0b
76039hbnBgSB0 bobgedfnum 36033hLNBIBN
shorena.davitaia@tsu.ge misha.machitidze@gmail.com

abmaxonmdn 899bmoemangdab 3ob3ncmohgdsd enen hmen nmodods
969h398030b dohm3nb bhyoymaxsdan. 9099d8hm9gbghggBnsnb gobznmahg-
0nb embg ene 3030960L 0begbL J39yb60bL 8Gohdmgdoghn doenonb gob3n-
00h900b 065803000 0 30030090099, J8bnL 033009090 §nbo3nhmodsb
dmbobegmonb 3bmzhgdnb ombnb v8smEndnbs e Fhma3nb 30hmdgonb go-
bogdzmogbgdeve. ghmzbyon 93mbmanzab emby 0o dmbabogmdnb 9b9h-
8mImaAshsggds enefinpoe odm3nenoyens 969h3aBn3a0 nbeybBhnody.
dobo 306300m0h900b 8983900 0o BsbIB009Y0N gobabsdM3hg0 39309600
bbb 439yb0bL 93mbmanzyhn gobznmohgdnb bodmomm 890939099.

onb398hghyon dohmgnbs o 3MbBhmenb v38MBs30DY0700 bLob-
8905 (SCADA) 90998hmgbghgaBn3ycn nbeyb&hnob 86083690m3960 0o
0gdBas0gho 3mad3mbgbBns, hmdgeng 9dhy6330ymabL 90998hmobghgnnlb

! bdHobH0s AgbMYMxOM0s MLY-0L g3MbMT0300Ls s 00B65LNL Ba3xMBHgHL 33ETg3z0ma
3Mmggdhob — ,o0b3ghhgMymao doMmm3znbs s 3MbHMmmaab s3hmMmashndgdyma bnb-
(h980ab (SCADA) byaymanb gdgo0 gangdhmmgbymagghngsdn” gomMmgamyddo.
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fohdmgonL, goes39000b, 3obofnogdnb dmbnBmhnbgb oo dohm3ob hgo0y-
hn ehmab hyz0800m. SCADA bLabB980b dmogzoh 06036709000L Fohdmoe-
3960L 8g96momganghn v38M3sBEndg07900 3hmEgbgdnb dohmzs v 97b30Y-
dBo@E0no.

330930L dohomoen 800600 goosbondmb bLogohm3gomb dogo-
0nmdg 90998hm9bghgaBnz9dn esbghgnen LobB98900L 3ob3003h90nL
9803900. dgnbfozomb SCADA bLobB9gdsdn 969hgmmo09gd 8900056 Mbo-
3909000 F93hm3900, 00839353900, dom9oy0n d90939000 06500HN o M-
60890hm3g SCADA bobBgdnb gob3000hg00b Lb3 vgBYs07h0 bognmbgdan.

AoBohgdgon 3309300 ®ohaen0dn F9083900300 000336900 o hy3m-
09600330900, hmdgems 30039000Lfnby0nb F98mb3g30d0 bogohm3gomb
969hgmbNLBYT dobegds bBVONEIhN v 9R9FBNVbN. sMb0T6I0N LLDIE-
b6nghm 330930 bobohggdom ngbgdo nd 969hgmzma3s60900bm30L, Loy
nbghggos b eobghgnons SCADA bnbB90o.

0o3306dm bLnBYy3900: 969h3980309, 90998hmgbghggBn3s, SCADA,
dohmgnb 938MBsB8nBg0700 bnbB9B8900n, 969hammdngdB&godn, 9b6ghgmzma-
3060900.

d3bo30mM0

9690391030 93MBMAN3nL LodBOLM oMZNy, MMIJMNE 33d0MY0Y-
s 09696M030 9bgMaghnznmo Mabymbgonb godmygbgdnb dggge domg-
09mon bbgoabbzs babab 5b9ManNL oM JabobmMab, gobobnmgdsby . go-
dmy9b960bmab. 969MzgHn3s Mogman bobsmMAmm - 93mbmanggMo Lob@H9dvo.
LadgMbgm 3Ma3mgqdbdn nb dM9b3z9MMONL MM aManb — gemaggbHmmgbym-
39(h030Ly o Lomodmodab 3My639MMOnL gMmoMOMOmMosy. dmmmm Bgddo,
gmgghmmgbgmgahnzob 36033690mm3060 Mmoo gobnbadmamgds 00 RvJ-
Hoo, MHmM3 3M9B3gmmonb bb3oobbze aMadn sgnmon s93b gmadhmmg-
6gMmgnnb Lym IBMM s JBRMM 3dBsME godmygbgodsb. gemgdhmmgbgMmagdn-
300 30630000M700b MBg O ozmybob obgbL J39ybab A6sMIMydMYMN
doggonb 3ob3000M500L ©Nb3N3oLY O 3obMyggdedy, Jabab syEnmgdgmm
B60b6o30MmMOSL dmbobagmonb gbmgmgonb mbab sdsmmgdabs s dMmMAnlL
300M09000L goboydzmogbgdma. dnbo gobznmamydnb Hgd3500 s TobAg)e-
0900 3ababodmzMgm 3o3mgbol obgbb J39yb0bL g3mbmangyMo gobznmo-
M900b badmmmm 89w 39009. gmagdHmabamagdndnb aManb gobomomg-
000, sbamo LOEEYMYO0L, J39L3axMYONL O osdEgdn bodgdnb 889690-
moOsd\Mgsdnmado303d BaMdmdgabs gamgdhmmgbgmagdozdnm LabsMIm-
90d0 969M39M 0390 3MmEgLadob bbzoabbzs dommznb o3hmMIshndYOYMO
LoLHT900L PObgMa30L dENMYOMMObY.
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mybods  @snsmab o Lb3s v3¢hMMYoNL goImEgdnm ,gmadhmmg-
BgMmans 3Mmob s ymzgmmanb ngdbqds 3603369mm3560 yzgms nboybhmo-
90 @sMagnbmznb. hgdbmemangdab 3geb3znmamgded o 30RMYmMaIs My3m-
™MyENad godamo 969M3nnb dmbdomgdnb dMo. 969MgmbobHdab damo-
©monb o LHsdNMYMMONL FgLoRdLYdMI® d8y3NMYdgmMn Zsobos bbge-
©obbgs 83mM0n3a3ng0nb ©obgMmazs 9bgmammongdhgdnlb Mgomym coMmmdn
ambohmmMnbznbm3nb” (Laayati O. and all, 2020), bmmm m3nMywm Jsnsbds
bbgo o93hmMMYdTs sbndbgL, MM LoyyMo®goms, gobobmgdon gbgman-
0b Byammadob, MmgmME JoMmobs s 3Bnb 969MannL LoayMmgodn s dbI3Y,
q969Mannb d986sb35mn AMBymonmmogonb hggbmmmagnab gobgznmamyds o
9500 s330mydgan nbhgaMmamgds 969Maghnzgm Jugmdon (Qays M. and all
2022, 1874-1885).

Lasdaom bLOdMBsEMYOs ,LagdoMmmzgmmb Lobymdboxym gmgdhm-
bobhgds” (bLY) gangddmmgbgMmanab gosdEgdn LoLAHYINL ghmsEyMmmn
m39MoMmMns. 3M33s605 bLogoMmm3zgxMmb dgm HgModhMMned) FEMOL O
994L3mMyHaENsL Pbg3L 4357 33 bogMdob ggdhMMIssdEga badgdbY o 93
939Ls30a9ML (Wwww.gse.com.ge), 33©s9398 Jbgamb dsMmms3L gMm3bann bs-
©ob3ghhgmm 396hHMn, bmenm dob Hggbngym dbomogdgmab yBMybzgmymab
99033 E00L Eg3sMHdYBEHNL Mmbno Mggnmbyann ggomasano (sdmbog-
amgoab, Esbazmgmab, badbMgmab s 3obgmab Mgagombyma Jugangda). bby
00Mmo3L sbY39 F9dMOgM LbyMABRMYOMSD VT30300MYdgM Yy39my
qM9gdHMmmaaad39a badb. MMasbndsEnnb bomadgMmaoznm dgdmbagemb dgo-
3260 33smognzoymn LaBsMIMydabm3nb gmgdbhMmgbgmagnnlb gooEgdab
o ©ob3ghhgmodsEnob dmaLbabymgdab LobsEzMME F0MYdYMO BIYMOEO
LobLMYOO (Wwww.gse.com.ge).

L00JoMM39mMMbL bobgmdbogm gmagdhmmMbLbOLHYBY” gMm-gMmomn dMBo-
60390 Mm3b603gMmM3g 0bgzmmdsgngmmn bobdgdgonb Eobgmgzedn. bby-L BY6-
J30vs, Mmgmmz bobdmgzmyg, sbY3g gMdamazsnab 3gMommgddo bobhgdnb
0gMomonL s LondgMMoOnb 89bsmAybgde.

B0gMymo 33n3a3ngon BaMAMoagbl 3Mmamadym 3dMmyb3zgaym-
3L, MMIgmoE gedmnygbgds gmadhmmabymagbnidgmo Jbgmob dmbotym-
Mm0bgnL, dga30b900bs o FoMmM30bM30L. sbndbymn bobhydgdn bymb yby-
mobL ggbgMmaiEnnb, dmbadamgdnb, gmadhmmagbamannl boamabbab, gosdEgdn
bo®900b o 969MaghHnidgmo dmBymdnmmdgdab dxdomodnb 3mbhmmanb. sby-
39 0600369mm30600 Gomn Mmoo i3nbsbLYMO 3630MNALEMMGONLLL LadmM-
omm dmabadsmgdgmb, 969Man0b d6omMAMYdgmbe o baab@HMmndyEnm 3ma-
356030 dmMab (3m3s89 smn, 2021,19).
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Lodommzgemb Labgmabogm gmgdbhmmbobiHgdadn gabbmMmEngmME
396¢Mmamymo nb3dghhAgmymo 3mbhmmmaby o dMboggdms d9ammagdnb
bobHhgBab (SCADA- Supervisory ControlAnd Data Acquisition) 3MmaMmsdymn ©o
ad3oMathyMmymo 1dMYb3gmymanb gobsbmgdal 3Mmgdho SINAUT SPECTRUM
7-0b (SIEMENS) 009399, Ms@3 80630Mmm0og03ma nym gmghmmgbgmaghngnamo
Jbgmab LEMoRYN obznmoMydnm, Maboil ™Mdb LEg3e LOLHgFsdn sbomn
969Mgmm0099H900L ©odahgos o dgLbodsdnba dgdmbymn dmbsEgdgdab
3o0bMm©Nmo MomEgbmodos. bLY-n d3zgmon s3aMmodPMymo JBMYB39MYMa3s oM
0Yym gomzmomo sbgon boEoENL EIH30MM330Dg O dgLodsdnLYE, 01639300
LYM39MgONL/333MIM ML oH3NMM30L, MdE Md30Lb dbMng, bgmabdgad-
dmgm gadhmmb BoMIMaagnbme 9x899hnsbo ab3ghhgmymo doMmm3znby
o 3MbhHmMmemobmgznb.

33m930L doMomon 30dobns LogoMmM3gML Togamnmdg gengg-
HMmgbgMmagHozedn @obgMmanema babL®HYIgONL Fob30mMaMydalb ghHodgdanb
39000mNd0s. dgnLbBagzemb SCADA bLobhgdsdn 9bgMmgmmonggH9d0b Am-
60398900L d9aMmzgds, odYde390s, doMmgdymon dgw9gagonlb sbomndo ©o
mobodgmmgzgg SCADA Lob@H90b gobznmamMydalb sgbHnomyma bognmbgdab
dgbBogmo.

©ab3ghhgymo 3mbdMmmmabs o IMbo3gdms dxz3Mm3900b
Lob@9do — SCADA

SCADA sMnb gmggdmmgbgmagmnzgmo nbybhmnnb 360d369mm3s60
@5 3JdHysmymo bob®Hds, MMIIMNE YD2MYO639MYMBL geaddMmMIbyMagnab
BoMmIM90nL, goaEgadnbs s gobsbomgonb Imbodhmmnbab s 3MbBHMmmmbL
Mgamymo ommob Mgy30300). SCADA-L LoLHYTOL FMe30M obNABYMgOSL
qmgghmmgbgmaahnzodn BomImawagnbb hgdbmemmagaymo s3dhmBondYOY-
o 3MMEgLYONL BoMmM3s s 9JL3MYsdHd3Ns. sbgmn babab bobHY39d0L go-
dmygbg0s ©onbygb 5.9.0-dn 1960-006 Byddn o ®ynbamzgnb nb IMsgom
06bHMNsL dMoEs3L.

SCADA LoL®HYTd IMNEA3L d3aMaYMYM o IMmamModymm 3maA3mbyb-
H900L. 333M3HPM 93MM390L IMbs39390L 969MaMMONgdHDdY sMbLYdYM oM-
©o3L3byoNEOD o 863NL Loggmyg 3MbHMMmMgMadL, MmIgmoE, Ma30b
dbMmng, goabgdgb ambozndgdb 3nM3zgmn o dgmmg @mbob Lobhgdgob,
bmem nbnbo, Mmo30L dbMng, 9870539090 o sLOL3GD NbMMBSENSL dgbo-
0000L0 gMmognggmo nbhgmMagabob Ladgemydom FoMmM30L GoMdY 86 M3g-
MohmmMob bLodPdom danmdY. SCADA Lobhgdgon sby39 smMmnEbegzgb 9bgMm-
3mbobH9dsdn dMAbELM yzgms 3MmMEgLoL LAHIHILL o dgLbsdsdobL E3mon-

™mg090L.
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SCADA bobhg30b dmogzem P30MHgbMOIE NMZMIYds Y39MmMs dnMNMBEO
3MmEgLOL 83hMAahndYd.:

e dMb5(3909900L o edMA3900L 33N Yd700L axzngdboMyds o d9-
Lo0d0bo dMAbToMmgoab Lodydom gomMgadmb bymM3gMgdLy o Lodydom d-
30am90%9 sbob3y;

e 969M3mMLNOLEHZBsd0 bobdnMnby O 3ggbgMaznnb MyanmnMydy;

e IMboEgdmy 05%90Ls O gMgdhMmbym sMmgnzgddn dmby3gd700L
hobgMmo o Lb3.

SCADA bLobh9gdo ob939 bdnMmo godmnygbgde 9.6. CabyMmymo J39boY-
9000 o LOEEYMIONL LOTIMM30, MMEILLE 3IMEMIBOIYIN dOZNMTI-
00MgMoNEeb godmawnbamy, 969Mammodngdho gobmozbydymns MMYME
90LbsbzmgmM dEaNMSL 06 3MT3sb00L oM 3yoagb bLogdsamabo MamMEYbmdb
3oM0n. o0 d900bgg3080 LOLHYTOL odoMMPMeE M3gMNMYONLM30L NEO
06038369mmods 9609905 SCADA Lobhgdob bogmadybozsznm Jbgmb.

9mggdhHmmbob@Hdnb LodoMmmozo SCADA Lobhgds sbMYMydL Ydbnd-
3690m3069L MMMD. 0L sbmMENgEgdL:

e 9mbo(3903900L 3MbHMMEML MgomymMo Mmab Mygndom;

e 30003MM3900;

e 99%mOgmM J39yb690mob domomon dod30Lb JLgmyddy Boonbydal
3Mbhmmanb;

e LOLAHYTYMO 035MNY00L dSMNEbZOL o FomMmDY LEMOR MYagnMYdLL;

e 535M00L LBBNBIIMBEYZM MMZn3nb (seNgmMomMdgdnb) J997853900.

e 9b69Ma3Mm0O09ghHg0dg sMbyOya Hogdbnznb dxdomonb dmbohmMmnbaL;

e LO3MMEbMBM 393ds/3Max303900L 8931x853905b S 9bgMagmMdsMsbLAL
©o3300.

990momb0ndbymoeb godmadwmnbomy, SCADA bLobL®HYOOL ©obYME350
gmadhmmgbgmannl Bomamgoob/abhMmndyznob nboybhMmosdn Bgbodang-
09mM0 goba@s 3MmMEgLAONL d3hMAdHNDBYO. 3LOBNEBSZNS, MM 8356 godm-
06300 3©130560LbgM0 BagHmMMmab 3608369mmm3bs@ dgaznMmydo.

SCADA -b ©0365M330bo o go630m3M7xd0b ghHo3g00b 360¢MnBNSCA-
DA-bL ©069Mg3097 0MLyOYma bobEgdnb sbomado

LadoMmmM39emmbL bobymadbogm gemgghmmboLbHgdsdo H9gdbngygma gobob-
™90s bgdmes 39MnmEYmMe LobymABboxMLbasb eagboma 9b69MaghHn-
300 LggdHmMmabL gobznmomgonb 3Mb3gxENOL dgLodsdnbo.
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2009 6aMod Y ,,LoagdoMmmzgmmb bobgmadbogm gmagdbhmmboLH9INL” Lo-
onb3dghhgmmdn nym gabmogbgdymo dommaznb ggaman, MmImab bogMmdy smyg-
dohgoms 10 3ghHMmL o FobBY ohebago nym bagdommzgemb 969MaMbNL-
H»990b 8699mbLJqdg00, Mgmgqdn, Lanbxammdsgom LNgbsmydalb gedmadzgdn
o bbgoobbzs Hndnb 3BMAn bgmbobymgdn. mommaye bgmbabymb 39mb-
©@o dbmmmo LonbgyMMIsENMm ESBNAbymMyds. 969MgmbOLHANL abLEHS6-
30Mo domm3zo oM bmMmEnymEgomEs 396hMomymn Lonb3ghhgMmMEb.
939LoanMa3n goomm3gonb dgbobMmymydms 39bhMomymo ob3ghhgmo
939300M©0M©s §39000aMNL IMMNgaL o ddmM93s dgbodsdnb ogemg-
00D, ML 399393 gL P3965b3069M™Mn goomEo 969Mammonggdhob mos -
MohmMM00%7g, LOEIE 3obM3bgdMN nym Jdgbodsdnbn AMBYMONEMOYO0 O
B0bobBM B9mabbTgdmn woMmggjhngzob dnbg3znc bagmom sbmMmEzngmMgdE
o0 AsM™M30L. doMmm3z0b RQoMdy gobmoggdymo aym hHggdbmenmgoymo 3Mm-
39Lgd0L LhsHozgMo 3693mMLY9ds, gEgddhmgbgmgnnl oonbydal om-
96003690 d0domomgdgdnm s dMmagammozbmazgabn 363069, yznmgmo
s Bomgmo x39M0b bogbsmndsENob bamymMgdom. gb bamyMmgdn n6ygdbb
303@30nab s30Momn bohyeEnnb d94360b EMMUL. gobLogzymmgdnm Lodnd Lo-
hyo30380 m3gMmonygma 39MLMBIMNL LEMIRIE oLoTMNbOYdMSE Fom-
30mnbB06gdymM0o nym bdmzs60 bogbogab gedmEgdnb dgbsdmgdmmods. sbg-
39, bJ905%7 gobmMa3Lx0xMN nym LY333b6dM LOaxMadnL O domoman dod3nb
3900339090 bddgdL, dgL0TNLIE godmMaYFsa3900bL O FoaNbgdnlb dMbo-
399900. 063MMAS300L goo39ds 969MaMmMOnggHneb 3gbdHMmomym banb-
39MhAgMmMA©g BoMAMgds domambobdnmymo 3o3dnmMab LodYeMx0N0. Bo-
©3(3900L 3MMEgLAN bdnMo® bEIOMEL 39300M0L aymMz0690s, 3006006 do-
mambnbdomymo 30380M0 309y390MES Fomamn dod30b goodEgd bodgob.
30mvY gohgbnman gamaghmm ,3mMmbs” babommomng o6 bMYmMadnc sbdmo-
9 3ooboEgd bngbomb, MoE bdnMmow 06393 V33036907 MYagnMgosL
©o J8b0o v30M0ym bodyoznsb.

0600369mm3060 0ym s@sd0sb0bggmo goghmmo bLobhgdob BY6JEN-
mb0oMydsdn. ob3gHhgMadL ob Fom EodbdoMmy 0vbsddMMAMIOL 935mMY-
0MmE0c d33mbymn dmbsEgdgonb MggnbhMamgods, s30Mayma bohysEngodab
©ox30gboMYd, JPMbamgdnb BomMAmMyos, M3gMmathnymo 30¢)a39000b, 8bgsMn-
d9000bo s bbgs EM3Y3xb®Ho0L d9a96s, JnMgdymn dmbsE5d900b sbaMn-
90 o domn 89aMyds LOEMIMSTNLM EO30MY050Mb O JomgboMmym
303090m00, 0bY39 Hadbmemanymo 3MmEgbydnb dndnbomMgmdyd0Ly O
dmBymonmmodgonlb damdsmgmodgdnlb dgbobgd H90gmd LLALLbyMyddn
dmbo398900b BoMEagbo. dgLodsdnbo®, LoJoMmm3zgMmmb 9bgmgmboLH9T
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000MNobo oIM3NEIOYM™MN 0YM 3330500bgYM BogHMMBY s DM
99600369mm d93MAsbsE 969MamMbydhmMdn dggdmm godmagbzns OO
Hh9946memagnyMma 333Mny, M3 N B0sbL 0Yygb9ds MmamME J39ybanb g3m-
Bma0ng3ob, sbg3g badmgjomagm byghmmb.

SCADA-L ©o69Mg30b 0030b90M9d060

abmgamomdo Hggdbmmmagngonb gobznmaemgdsd oo Mmma 00sdo-
do 969M39H030L FoMmM30L bMHYMYMa3ddn s 2009 Bxeb LagoMmm3zgmmb Lo-
bgmdboxm gmgghmmbobhgdado EanbgMmas s gjb3mmotsEnsdn dg300
sbamo bobHgdo — SCADA, MMIGTsE bMYWYO0m AadbsEzm BgaMm sMbg-
Mmoo bobhgdo.

SCADA bobhg30b byME30L 30M39M™ gHoddy Lohgbhmm dgnmAs MYD-
096009 LaanrMo o LLY-L bagymMmgdsdn sMLYOYMN J35L0aYMYdN. MOoIM-
g dgmhgym 969MammongghHvg admbhozse d9bsdsdnbo s3sMabhMymon
19M9639mymaxzs. MO0gdhdg gobmaggdym wobebiEnymo dommzob @HgMm-
806sandn RTU (Remote Terminal Unit) @s 39bdhmomymn dsmm3nb bobhgdab
LYM39M70Dg 3MLYOY TMbIEgAMS B3DY0dN snByMadmms Hggbmenmagny-
Mo dobodommydn, MMIgms 99839MO0MyE3 bEgdmMm@s LNgbsmnb gowoEgdy
396MMomyMm LoNL3gHAIMMBY s dbobzs Fomm3z0b BaMBY. NbBMMTSENNL
39053938 bmMmEngmEgomEs dgbsdodnbn 9bgMmaadhnggmn 3MmEHmzmeng-
0001, MMAgnE bMymoo d990000390MY 93Mm33330M0bL bhobaMmbgdDL.

396MmMomyMm Loob3gHhgMmMBY dzgmo Fommznb Bomob 3693mMLJqd9-
00 890339 3009M 3gEMNm, MMAJmM0E 930300MEadM©s dMabdsMmydmab
Lodydom goMmgdmb LYM39MgOL o MgomyMmo EMmab Mgz0d0m sbobogzo
q969MmgmbLOLHYTs30 FndENBsMY 3MmMEgLYODL.

3MmEqLYONL d3hHMTdHNBYONL Boybgozs, dgydmgdgman nym J39-
LOEaYMYdA0 PaLHVObENYMN goaMmM3gdab BaMmIMgds Mdngd®Hdg oMbLYdYMN
39MLMbsMAbL EobdaMgdnb gomgdy. sLY3g, MMM 3900L/333MNYdNL, 39-
BgMoEns/dmbaamydol, dmBymodnmmdnb 38939090580 RAsoygbgods/asedmyse-
Bob dgbobgd Mg3mmbhgonb BomMAmyds bmMmzngmgdmEs bgmom. ggadymo
06 0Mogn30Mn 3oboEbogdn 3gmEgoms Hgmgaambalb 39339mMmO00, M3
33modn dymaxn ©ob3ghhgmagdobaed gomzzggm MabymbLL IMombm3ms ©
yumomgds gooeddmbos 969Mambobhgdsadn dndnbamg 3MmEgbNEeb go-
Bogbonb AsbgMody. sboma LOLHgANL EobgMa30LLL oM dgz3zmoms 939-
LOEaYMaddn 3MbyOdymMN dommznb LobLEH9ds, M3 d0dymMgdEs Nb3gHhgmML
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33mo3 bodhgmaambm 3ozdoMmob 39d39monm gobgbmmEzngmgdnbs goom-
™3900 MmOn9JH90vI.

dmEgdyeo bgM3zgMadnLb gedmmamoman LoddmozmM9qgdn nym Lozdom
o000 o 39M nBMYb3gmyma s dnmnobo SCADA Lob®gdob godoMm-
Y 37domoOsL. bdnMmo gMmbogdmms 9bgMmgmmdngdhgdmasb 3ozdanmn, dm-
6039300 00B3dn AdBsBgMgdab mndandob godm, bagnmm bgdms d3zgmo
3Ma3Madngnann AsbsbyMgdnb s8mMIms/m3dhndndsEns. 30630036 gbgMmamm-
0099Hh900sb oM dgdMONMES Y39m™s d330mM9ogmn dmbsEgadn, 9b69MagMHo-
390 39mEebg00b s 3MmagbmdaMgdnL LOL®HYBs dndomos boM3zgdydN.
3030MNMo, 39M smnMnEbgdmme 899930 @mab LadMmmabmdm dmbdomy-
00 o 3ooNnby00L obszoMagdn. Amabdamgomab Lodydom LyMm3zgMyddY
dmadbdsmgdmgdnb Mam@gbmods nym mndndhnmgodymo, 0§9sb godmadwnbs-
M9, gMhormmymo SCADA-b bobhgdsadn dydomods dggdemm dbmenme 16 dma3-
bdomydgab.

R0D039M ©mMbgdy dMbo393900 oog39dmEs M3HN3yM-0Mmg3ma3s60
3Mbgonm, Meomgzazdamab (Microvawe) o dsmambobdomyma bogbsmab
30093980 3mbHmmangmo - PLC (Programmable Logic Controllers) bobhgdg-
00b LOdyoggdnm. SCADA BsMIMIEE)by obyMmym LobEH9dob, MMAgEbLE
oM 3dmbo 3o3dnmn nbdHgMbyhmob.

SCADA bobhgdob gob30m3Mxdab dJBHomMyMa boznmbydn

2014 Ban0ob ,Lagdommzgmmb bobymabogm gegghmMbLbOLHYTS” -
nBym g439bsanMmadnlb dsmm3zab babhgdab (mini SCADA) MgsdMO®HIENS ©S
3ofMmomamymo Mg30000 396¢MMomymo SCADA bob®H9dnb gobsbmgdsdyg 8-
domoo. 439LoaxMadab doMmm3znb LobdHgdnb gobobmmgdnb gomagmyddon, y3g-
™y MO0gJhdg admbhozse F0BMIMo gaMmmsedbobgdn s Mymaggdon, M3
dmbo398900L 33MNM0OsL, d3aMahmab LAHIHYLHOL @S d33Mn e bNgbo-
™gobL v3v0360L EVdImMn EMB0bL 969MagdHn3gmon 3Mmpmzmemadob d9dzgm-
o0, (DNP, MODBUS TCP/IP o 61850 ) 8mbs398900b 8983M90 s3sMmohyymyan
3m83maggbdn (Gateway). Gateway ms30b dbMng 58 dmMB339890L 597353900
©3 J32s360L MmammE J39boaYMgonL domm3nb LobHhgdsb (HMI - Human
Machine Interface), 50939 396hMmomyMa SCADA bobhgdob byM3zgMYOL, M3 o0
dmbo399900L ©o3Y8s3900L 890amMmad s0bobgds L3gHhAgMdnL Lodydom
330Mg0Ly s FoMM30L BoMBY. IMB398900L ZodEg0s goM©adbabnsb/
Mgm9gob HMI-8g bmMEngmmgds Mm3hngnm-omd3masba Jugmoom, Mmag-
mM0E MMIsMMma oMb dmbymdnmn J3gboagnmdn. 88 Jbogmab mn;mmgym
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qm9396¢L goohbno maz0bo IP o Hgdbmemmanymn dnbodommn, MmIgm3
dmBgmogmos Gateway dmbsEgdms 08d0d0 o sbabagb dndnboMmy 33N Yg-
090L Mgamymo mmab Mgz000m HMI-dn. DyLHo© o8 FnbodoMmmgdnb Lody-
0000 bEyos J39Lbaanmab dsMmm3nb 3MmEgbob MmL (nb. bJ9ds) .-
30330M90s AmMBymdnmMmMogdmsb s 3500 AsMmM3s/gsdmmmas, agodmazgdnb
obob3zo O 9.0. HMI 63M3IMaa9bLb J39LoanMaonb dommznb 30030myM bob-
H9050, LooE LJgdshyMo® dbabymns J35LoaxMNL Mmo;mmgymao dobsgm-
|0, 33M90n, smbgmaomns nmmgymn dmBymodnmmMods s domdy dnddymo
bogbomyon.

9439Loa1Mab doMmm3nb dns bobihgds

refay relay relay e
.. Fberoptic i e i abd
Fiimr cphic -

Flaercptic

Zateway

6yomm: 05905 J9077893903am00 v30DMMYONL dngm

2019 B6gamb bLY-80 Eonbym 39bbhMomymMn SCADA-L Lobhgdnb sbym-
339. 3Mmagho dma3o3zws, Mmgmmy hgdbogyma, sbg3g 3MmagModyma 3ma-
3m9gbob LMy gobobmgdob. nb3ghhgMymo dommznbs s 3MbBHMmMmL
33MmAshndO™mn bob@H9dob 3MOHNZYIMMONESD godManboMy, C3dBM3930L
0096000 bmymomdo smnaMmygdgmn bHoboambgdab dnbggznm Imgbym Lo-
do bobyMmgzggmm, dzgmo stand-alone LyMmzgMmgdob dognzmo dmgbym LLAY-L
390360m0 30M@Hysmymo gamgdm, 9.6. mmyogma (Cloud).

SCADA-L 090 333M3hMPmn s 3MmgMadmn gmgdgbdn Bom-
dmoa96L Spectrum power 7 3mEymb. dzgmo bobdhgdnbgeb gobbbzezq900m,
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obo LObLHYTSL goohbno LogdomE 093M0 Lodyomaos 9bgmgmboLb@Hdnb bo-
doMmMa390, 9Lgbn.:

e 93900aYMOL O gmMagHMmMbanMnb dmbs3gdq00b dnmgds, Y-
3403909, @obHLbENYM0 BoMmM3y;

e 11300633dM LohysEngd0b dsMmmas (alarm management);

e ©0b3ghAgMgdnb Bmgdgwadgdalb gmbhmmann  (Dispatcher log
management);

e 565ammgyMma LNgbsmnbL FNBRMYMAIN oY336s s dsMm3s (DSO data
acquisition, processing, control);

e 35003MM3900L BnB3mMmonb dsmm3s (Switching sequence mana-
gement);

e 3MM393900L/gxkaMbyog0aL dgLobgd dmMbsE393900L Bg3Mm390s
(Disturbance data collection);

e LOLAHYTOL BoMBHNZ0 obobMgds O FoGWaMmmMMYdo.

y3gmody 3603369mmz060 dmymao, Juagmab bhshybob ImbodhmMmnb-
30 o d9x3LY0 dgaMTs30m AMbs39090D9 oyMbmdnm, AmnEe3L SCADA-L
obamo03nm x6930900L. gb aMab 9gb3gMmbymo bobhgdgdn, MMAOL dme-
30M 1Y6943noL BaMIMOa9bL 969M3aHn3amn Jbgmob nbsdnznMmo nbon-
3ohmMgonb goobgoMmndgds o dmbathmmnbgn, dgdmbymn nbxgmmadsznnb
099300900 O dYENWMgOMMOnL d9dmb3zg3sd0, gobgodnb bngbsmab ggbgmon-
M90s. 0bhgmadhyomyMmo 1nbJ3n00 nymxs BY6JznmboMydnlb 53939000
dnbgznm, MmMAmgdnz bogmb 36ymob obgmo 3MmEgLydab gobbmmEngmyg-
00, MmgmmoEos: @nb3ghHhgMmymo goemmzgonb BnbsbBsM TMLLTDOYO]-
0 9hHo30, Jbgmab FEaMIAsMIMONL 39x33LYdY, AMBYMONEMdgdnb dEaMDs-
Mgmonb bHo®yLo, gowsdzqdn Juogmab s 969MagHN3YMo d3dDMNL doMmmM30L
x396g430900. Mmgmmz 6abo nbnba By39¢H9b 3MA3MagLYM FodMMZ N dTM-
396900, MMAIMYO0E odYysMmygdymns SCADA-L bob®Hgdsdn dgdo3om IMbYEY-
090%9. 90 ®¥Y6J30YM 33993900 80939036900 90930 IMEYm9d0: dod30bY
s Myaghogmo boddmogzmab 3MbHMman; domaman dsadznb Jbgob dom-
™300 33eM03030900; damndzqonb gMmoxyngin; gobMmngnb dsMmmas; 9bgMmgnnb
dmmbmzbnmgdal, o®3znmmzab o bLobdoMmob 3MBBHMMMO; s30M00b dE-
30M3905MIMONL a390v; sbamahnldymn 1369430900 o LS.

do030bs o Mysghogemo Loddmogzgmab 3mbhMmemo PoMYb3gMYyMAL
do030b 3Mmaynmgdnb 33maomydnb, dod3nb mndnhgonb oM®3930b om-
dmazb3zmob o gemggdhmmgbgMmanob goenbydnb 3MmEgLadn obszeMaqgdnl
306030%0300L. B¥P6JE300L doMoMdEN d3AMEBSBsS oMo dodgznb gmaggbHm-
LOEEIMOED odMBd30(M o6 78030 baddY dodzob 860d369Mmd0L gob-
LoD M3Mo.
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3000839000 3Moxn30Lb BYbJEns IMnEo3L 3n0dnboMmg s IMTsgamadn
9393000 3o00nd3900b d9800mb3g3080, 969M3gMbLOLAHJBNL edH3nMO M-
00L goabobnggdnb dmEymb.

q069Mannb dmmbmzbomydal, bnddmezmab o bobdnmMab 3mbhmmmab
x396J309M0 539030 AM0Es3L gmadbhmmboanmgodnb dngMm godmadndo3zgdy-
om0 gmgdbhmmgbgmgnab 3mbhmmmab i3nbdEnsb. a3hmasdmo ggbgmagnab
3mbhmmana bLobGHgds (AGC) nmM33MLBNBYOL dsgdoymo bonddmszmab 3Mb-
HOHmM@ob 03mMEsbyodbL. sgdoyma boddmaegmob 3Mbhmmmo 9dmbggzs MYay-
™m0Myxosn LagyMmadob ggdhmmgbgmgnnb BoMBMgdL, MMBgMNE NM3o-
mnbB0bgob gmagghmmgbgmanal dmbdomgdob @Mmmab bb3oELb3y dMbY3-
39m3d0. 3969Ma30nb v3MMAshymMo 3mbHMmmmon gMmongmmddgogob ©nb3g-
Agmob s gmagdbhmmgbgmaghniamon domzgab dngMm 606s E®aLb oaggbom
9mbo39089000b6 s sbmMmEngmgdb bobdamab MYgymamgosb, bnddmozmab
300s06900L 3MbhHMmmanb, MmAgannE g9bsdsdgds ENTSO-E ( The European
Association for the Cooperation of Transmission System Operators) blhsboM-
Hhgob.

339M00L dE3NMAY0sMIMONL O39b0L BYbJENs 3oLybabIZzgdgmNY
©o00304LoMML EoBNO67d0L dEENO.

3bsamahnzyMo i3y69430g00 gsdmnygbgds 36g33Mndgdnb (MgdmMpgdnb)
dmbLOIVOEHOMOE, d3gmn IMbsEg3900L dgLoLBs3MOE o Fom Loyydzgm-
99 sbomo 39b9MmoE300L O oanbydnb boggadam, oby39, 39a3dnMo 3Mm-
gomadhnidnmn Lodydomgonb LabBsMIMyOMOE. 3MJHNIYMA® sbamnhngly-
M0 ®¥Y6430900L Lodyomadom bEgds v33Mo o bodneEngdab MyanbhmMon-
M900 o d98amad domn godmadbzgzn dndYBYONL dm3zzmazs, bbzswabbgs
bLodymoinymn LEgboMab omvedsdgds, IMbymodnmmogdnb 33900l sbsndN
9 8.0. 3m3939m0 ®¥Ybg3ngo0 SLMYMYOL 0N AMEYEMmMOnb dMbsEgdgdnl
03790039000, d965b350, 365MNBOL s dnbo d9wx3900L BoMEagbnm 300LY-
bobdggdgmo 30Myd0bM30L.

9330860 gJbganab (smart grid) dos3sMo 3y6930900: dMbs3gdms dgamm-
3909, 360eM0B0, 3osdEgd0 Jugmab adsnbn, oH3nMM30L o BaMIM9daL
3Ma3dmagbymo 3mbhmmmo o d50aman dgasabydy.

dmbo39dmo 9b3ndNL LOddomgdn dMoEe3Lb nbgo B¥YbJEngoL, MmAT-
™m9y00E3 999803900 o doMmMa3L dgho-dmMmboEgdgolL, nbsbogb dsm Lbgswsb-
bgo oMmab nbhgMmzsmom s bogoMmmgdob 8900b3g3080 FoobEgadb bgoe-
©obbgo AmOyb 0630doLM3ZNL.

SCADA bob®98s 33M™M3L s 063bo3L YodMoz IMbsEgadL bbzswabbgy
Hh030L o bbzoobbgs wMmab nbhgMmzsmam. doMmomao dmbs3gdnonLbasb
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3o60bb3039000, HMObBOJE0YM0 IMBSEY3900 33380M07MNs CMMNL gob-
BdMInmgosLbmMeb 86 goM33zggmn m3gMmaznnb Ashomadnlb 3gMmomedn dobo
330000, Mob 39939 0L 3nbebyds M3gMmatymmab LOdYTom dEINMBY
o 090ama nbobgde oMgnzdon.

SCADA Lobhgdnb dammzob B¥Y6JENgd0 IBMYB63aMYMaL ob3ghhgmab
dngMm gmgdhmmboanmab ©s J39LoaxM0Lb abHLbENYM TMbodhmMmabgab,
doMmm30L, LOEOL3gHAgMM 3PMHNESL LognMmm 3oMddghHMgdal Foagde3zbob
LoaymMdn oMbYOYM AMBYMONMMOYOLY s MYMYq0D9, gabsbmmzngmmb
dmbo(399900L dgaMm3zqds o dnbo 3bsmndn FdoMM3gMMONMN aabyYy39-
Hhogegonb dobomyds.

SCADA bob®hgdnb godommyma dxdomonb 33nMzgamabo MM oMb 83o-
MabhyMymo o 3Mmgmodymn 3madmgdbob 3madmbgbmgdolb 3mbhmmano,
Mol PVMY639mymaamas 83hmMmadHndIOYMN, 06EN30EYIMYMID FoRoM-
Myg0s0 dmbohmMmobanLy o IMBYymMdnmmonb 3MbHMmmmob Bybjzngdaom.

SCADA babhgdob gMohnidmgmonb o 3603369mMmMdNEb godmaon-
BofMy, moomgye dmabadsMmgogmb dnboggdymo o43L dgbodsdnbo s3dhHmMmon-
Bo300L yxrMI0900. Fogsmnm®, ©nb3ghhgMmadb o930 969MamMbNLHYTsd0
3o00M™M3900L BoMIMgonL, Aomm3zo-gadmmmzgnlb, dmbsEgdms dsMmm30b ©o
0.0. 3390900, M3 353500, 8M 3330 3MmMabmdaMydnb dmMmEymnb dmMa-
bdomygdomgolL. sbg3g LoLHYTdn sMab sdnbabHMmammaob Mmenob dgmby
Mod9bndg dmabdoMmydgamo, MmMAgmmoE dgndmosm d9gabob, osmymod-
HoMmb o6 63dommb dmabdomgdgmn, dnsbogmb gbs My 0b JRMYO500 o6
hodmomm3zab nbnbo.

303360 O My3MIx6(30900

abmgamomdn hgdbmmmgagngdnb gsbznmemgdsd oo Mmoo d9ob-
Myms 969Ma9MHn3nb dommznb bMYmymasdn. gmaghmmabgmaghninb gob-
3003M900L MBY N 3o3gbsb obgbL J39ybab dbsMIMgdmyMma dong-
00bL gob63000Mx00L ENBFN33LY S gobmMyggosdy, Jabab syEnmydgm Bo-
Bo30MmmMOsL dmbobgmonb gbmzgMgonb mbab dsdsmmgdnbs o dMmTnb
300m0900L goboydzmogbgdms.

Lsd9E60gMM 33eY30L BaMamMgodn 3odmM3zgms JMIJHMmMYbyMaY-
03080 SCADA Lobhgdnb Eob69330L 8608369MMds s Tobo gobznmamgdnb
9(H93900L obsmndn. SCADA Lobhgdnb EbgMa30d bgmoa dgybym nb3gH-
Ahgfymo domm30L o 3MbbhMmmmab gobznmomgosb, MedoE dgedEnms hgd-
bmamgnymo v30M0500L MoEb3n o bHsdnmMmymn goboo bogoMmmzgmmadn
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969M39h033mo byghmma. J3gboanMgonb dommznb bobdHydob EobgMmg3e0d
199M9639mym 939000339M900L LMY mzsmymo 3MbhMmmann. SCADA bob-
H900bL 3MmMagModymads s d33MyhyMymas gobsbmgdsd bymn dgybym ganag-
HMOmLOaYMgonLby o J39LoaYMgonLb abHabzngma Loaboo bMym dmbo-
hmmO0bgb s doMmm3zsb.

990momb0dbymMnsb gedmadnbomyg 33¢m930L Loxryd3zgmbdyg dg300370s-
3900 9900930 My3M3gb6o30500:

e Lodommzgmb  Lobgmadboxym gmgdbhmmbOLHYIdn  oMLYOYEN
SCADA LobH9dnb o3hMTsHMa 3gbgMmognab 3MbhMmmab ImEymdn My3m-
09690 mMns MdA9bndg doMggymamadgmn gmgdhmmboaymab nbhga-
MoMmgdy, M3 PBMY635emymab 969MamLboLHg30L EaMaEMAL, godMmEnb
39000009000L 3MbBHMMEDL, 39t LAHsdNMYMMOsL dgbdgbb o dgedEznMmyolL
9mgghmmgbgMmannl goonbydnb abozamagob;

e 0b3ghhgMmymono domm30bs o 3MBBHMHMMAbL bhsdnmyMmo BY69E0-
mb0oMyonbamznl, Mx3M3gbadymMns LoMxdgM3m Lanb3ghhgmm EgbdHMmL
Aodmyomn090s, MMAgmoE 3obmazbgdymn 0gdbgos admmMgdym MmIsEne-
99 ©o 03735390L 396hMomyMma Lonb3ghhgmmb oMmomgmyma, dgbods-
00bo, SCADA LobHga0b 30380M3d0TYIMMONL JLgmdn boM3zgdgdNL BoMAmM]-
d60bsb oM AMbEYds §BgMzMMONgdHx0mMsb B3MT0L bMYMO 83MZ3Y, M3
090 0aMomOosb dgbdgbb LogoMmm3zgmmb gmaghMmgbaMagdHnzdob s M-
30006 3030m90L 933M07 0 bohyongdnb BomMAmJabab.

e 30%06396mbomans 9b6gMannL dgdbsbzgmo LobLEHYTgONL GOMOME
©obgMazs, MmAmab bodyomydno dgbodmgdgmans gmadbhmmabgmannl
©@0bLOIMbLOL 3MBBHMmMO.

ombndbymo  My3magbangonb gomzsmabBnbgdolb  dgdmbgzgze-
do bogjommzgmmb 969M3MLOLAHYTs gobEady LHdNMYMN s 9B9JH000,
dmE999mo 33930 bobaMmggomm ngbgds nd 9bgMgm3zma3sbngdobm3znL, by-
33 069M3q0s o6 obgMmanmanys SCADA bobhgdo.

omodgmodymo:

e RAmdsbadg ©., 63MAsb0s ©. (2020). bagdsmmzgmmb gmgdhmmdsmsblbo bobgan-
060mMydM0n30 @sIMY30070mmonb Bangdda (1989-2019), yM6. ,3MMOSMNBIE0S
©s 00%67LN" #9, 33 197-202.

o DbogoMmmzgamb gbgMmgghngnbs o ByomdmTomoggdnb doMgaymomadymn
9Mm363m0 3m3nboob 2020 Baab 11 5330LHML N246 oa)bnmds. https://gse.
com.ge/sw/static/file/bazris_wesebi_konsolidirebuli_14_11_2022.pdf (dmanm 65b3s
7 bygH90809M0,2023).
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sbmEnmgdnb d9bobgd gmabbdgds bogoMmm3zgmmbo s §3Mm3a3dnMmL, g3Mm3nb
shmaymon 969Ma00nb gogmmnsbgdsba o dom 633M LobymdboxmgoLb dmmab.
Preview (gnerc.org) (dmenm 65b3s 7 bggdhgdogMn,2023).

Lagommzgmmb dmozmMmonL aagbnmgds 4. mdomabob gmaghmybgmgnob
000Mnb Amagmab 3MbEgxENNL sdH3nEgodab 8gbobyo.

Preview (genex.ge) (dmmm 65b3s 7 bgdhgd09Mn,2023).

Ladomm3zgmmb 93MbmBnznbe o daMoEn gabznmamgdab dnbabHMmab dMds-
69009, 2020-2021 Bangdab gangghmmgbgmanalb (boddanszmab) dssbbgdnlb ©sd-
H3039000L dgbobgod.

Energy_balance_geo.pdf (esco.ge) (dmmm 615b3s 7 bgdhgd09Mn,2023).
LagoMmmM39MbL goadE9d0 Jugmab gobznmamMgdnb s;Bmmnsbn ggads 2022-2032.
TYNDP_GE-2022-2032_GEO.pdf (gse.com.ge) (dmanm 63b3s 7 bgdhgdogmn,2023).
bodommzgmmb 9b69MaghHngnbs @ BysmdmMaBsMaggdalb ToMmyggmomgdgmo
9Mmzbyman 3mdnboob d0gM sIH30EI0IMN aa)bnmadgda.
https://gnerc.org/ge/search?q=%E1%83%A5%E1%83%A1%E1%83%94%E1%83%9A%E
1%83%98%E1%83%A1+%E1%83%AC%E1%83%94%E1%83%A1%E1%83%94%E1%83%91
%E1%83%98 (dmanm 65b3s 7 bgghn809Mn,2023).
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The development of technologies in the world has played a big role in the
improvement of energy management. The level of development of electric energy
has a great influence on the dynamics and arrangement of the country’s produc-
tive forces, creating a necessary prerequisite for raising the standard of living
of the population and improving working conditions. The level of the national
economy and the energy supply of the population largely depends on the energy
industry. Its development rates and scales have a decisive influence on the final
results of the country’s economic development.
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Supervisory Control and Data Acquisition (SCADA) is an important and re-
levant component of the electric power industry, which provides real-time moni-
toring and management of electricity production, transmission and distribution.
The main purpose of the SCADA system is the management and operation of
technological automated processes.

SCADA system includes hardware and software components. The equip-
ment collects data from the transformers on the power plant and provides them
to the field controllers, which in turn transmit the data to the first and second le-
vel systems, And they, in turn, process and display information through a corres-
ponding graphical interface on the video wall or at the operator’s workstation.
SCADA systems also record the status and corresponding changes of all proces-
ses occurring in the power system.

The control functions of the SCADA system ensure remote monitoring and
management of the power plant and substation by the dispatcher, sending the
necessary parameters from the control panel to the devices and relays in the sta-
tion, to carry out data collection and their analysis for management decisions.

“Georgian State Electrosystem” is one of the leading companies in the im-
plementation of modern information systems. The function of GSE is to main-
tain system stability and reliability in both short and long term periods. There
was implemented in GSE the project of updating software and hardware compo-
nents of Supervisory Control and Data Acquisition system on the basis of SINAUT
SPECTRUM 7 (SIEMENS), which was due to the rapid development of the electrical
network, what followed was the addition of new energy facilities to the system
and the correspondingly increased amount of incoming data. The old hardwa-
re was not designed for a such large load and therefore caused overloading of
servers/hardware, which, in turn, was a hindering factor for effective dispatch
management and control.

Within the framework of the scientific research, the significance of the in-
stallation of the SCADA system in the electric power industry and the analysis of
its development stages were highlighted. The introduction of the SCADA system
contributed to the development of dispatch management and control, which re-
duced the number of technological accidents and made the energy sector stab-
le in Georgia. The introduction of the substation management system ensured
full local control of the substations. The software and hardware upgrade of the
SCADA system facilitated complete remote monitoring and management of po-
wer stations and substations.
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Based on the above scientific research, the following recommendations
were developed:

e In the Automatic Generation Control module of the SCADA system in Ge-
orgian State Electrosystem, it is recommended to integrate several regulatory po-
wer plants, which will ensure the stability of the power system, increase overflow
control, add more stability and reduce electricity overflow losses;

e For the stable functioning of dispatch management and control, it is re-
commended to establish a backup dispatch center, which will be located at a
remote location and will work in parallel with the central dispatch center. Accor-
dingly, in the event of faults in the communication network of the SCADA system,
there will be no complete loss of access to energy facilities, which will add more
stability to the electric energy of Georgia and prevent the occurrence of emer-
gency situations.

e Itis recommended to widely implement energy saving systems, through
which it is possible to control the imbalance of electricity.

If the mentioned recommendations are taken into consideration, the energy
system of Georgia will become stable and effective. This scientific research will
be useful for the energy companies where the SCADA system is introduced or im-
plemented.
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