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inovaciuri proeqtis – qaris da mzis energiis mamravlebeli, romelic ar arRvevs 

energiis Senaxvis proncips, arsi mdgomareobs arsebul hesTan naklebi niSnulis mqone 
hidroresursebis da sakuTriv wyalsacavis gamoyenebaSi, qaris da mzis energiiT 
hidroresursiT satumbo agregatiT wylis aqaCvaSi Cven mier Seqmnili biefidan 
saakumulacio biefSi – wyalsacavSi. amiT uzrunvelyofili xdeba axali ideis 
praqtikuli realizacia.  

analogiur situacias adgili aqvs energogardamqnelebis cvalebadniSnuliani 
hidroagregatebis SemTxvevaSi, radgan hidroenergiis gardaqmnis pirvel safexurze 
eleqtroenergiis warmoeba xdeba sakuTriv cvalebadniSnuliani hidroagregatebiT, xolo 
meore safexurze arsebuli hesis hirdoagregatebiT. 

axali ideis realizaciis dros gamoiyeneba arsebuli hesis wyalsadenebi mis 
hidroagregatebSi wylis misawodeblad, arsebuli hesis eleqtro-teqnikuri mowyobiloba 
da a.S., rac, cxadia, zrdis axali energogardamqnelis teqnikur-ekonomikur maCveneblebs. 

 
sakvanZo sityvebi: qaris danadgari, mxis gardamqmneli, hidroresursebi, 

hidroagregatebi, wyalsacavi, biefi, niSnuli. 
 

mimoxilva 

2010 wlisTvis mniSvnelovani, faqtobrivad revoluciuri progresi iqna 
miRweuli, rogorc qaris aseve mzis energetikaSi, kerZod, mzis 
fotovoltaikebis brtyeli panelis Rirebulebam 1 vat simZlavreze Seadgina 
$0,7-0,8, anu 1 dolarze naklebi (ixileT http://www.ecobusinesslinks.com/surveys/free-

solar-panel-price-survey), xolo qaris energetikuli danadgaris (simZlavriT 1,6 mgvt) 
kuTri Rirebulebis sidide, aseve mkveTrad Semcirda da Seadgina 780 USD/ kvt 

(ixileT The Economics of Wind Energy. www.awea.org).  

       qarisa da mzis energetikis ganviTarebis ZiriTad problemaTa rigs 
ganekuTvneba: 1) qaris da mzis energiis sididis droSi mkveTri cvalebadobis 

gamo dauregulirebeli eleqtroenergiis gamomuSaveba; 2) wliur WrilSi mzisa da 

qardanadgaris muSaobis xangrZlivobis SezRuduli sidide. es faqtori 
mniSvnelovan gavlenas axdens nebismieri tipis eleqtrosadguris ekonomikur 

efeqtianobaze. 

      dauregulirebeli eleqtroenergiis warmoebis problema teqnikurad martivad 
wydeba hidroakumulaciis saSualebiT. aseTi sqemebi cnobilia, magram maTi 
realizeba umetes SemTxvevaSi ekonomikurad  naklebad momgebiania, radgan 

akumulacia – reakumulaciis tradiciuli sqemebis მარგი ქმედების (m.q.) 

koeficientiს სიდიდე ar aRemateba 70-80%-s. ამიტომ cxadia, rom dRis wesrigSi 
dgas iseTi axali, efeqtiani ideebis generireba, romlebic uzrunvelyofen 
Semdgom progress qaris da mzis energetikis sferoSi. 

1. axali teqnologia - qaris da mzis energiiT warmoebuli 
eleqtroenergiis mamravlebeli eleqtrosadgurebi1. 

http://www.ecobusinesslinks.com/surveys/free-solar-panel-price-survey),%20xolo
http://www.ecobusinesslinks.com/surveys/free-solar-panel-price-survey),%20xolo
http://www.awea.org/
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   aRniSnul problemaTa   efeqtiani  gadaWris saSualebas iZleva Cven mier 
SemuSavebuli inovaciuri idea da Sesabamisi teqnologia, romlis Tanaxmad qaris, 
mzisa da hidroenergiis sinergetikuli gamoyenebiT SesaZlebelia energiis iseTi 
mamravlebelis ganxorcieleba, romelic  energiis Senaxvis princips ar arRvevs 
da amave dros uzrunvelyofs qaris da mzis energiis transformacias, 
koeficientiT meti erTze. aRniSnuli realizdeba im SemTxvevaSi, rodesac 
damatebiTi hidroresursis wylis satumbo agregatiT aqaCvis simaRle   
maregulirebeli hesis zeda biefSi-wyalsacavSi HAK  iqneba naklebi sididis imave 
hesSi reakumulaciis simaRleze HR.  . 

   aqedan gamomdinareobs, rom fardobis (HR/HAK) garkveuli sididis dros 
SesaZlebelia miviRoT meti sididis eleqtroenergia, vidre daixarjeba satumbo 
agregatiT muxtis Seqmnaze.  

   მარეგულირებელ hesTan SeTavsebuli  energiis mamravlebelis SemTxvevaSi 
sakmarisia hesis siaxloves arsebul hidroresursze mxolod qveda 
arasaakumulacio biefis mowyobis, satumbo sadguris da saakumulacio 
milsadenis gayvanis SesaZlebloba, radgan energiis mamravlebelisTvis 
gamoiyeneba hesis hidroagregatebi, sadawneo milsadenebi, eleqtromeqanikuri 
sistemebi da wyalsacavi zeda saakumulacio biefad. 

    qaris da mzis energiis gamravlebas adgili eqneba Tanmdevi pirobis 
SemTxvevaSi, rodesac fardobis (HR  /HAK ) mimdinare sidide iqneba meti sididis 

mis zRvrul sidideze (HR/HAK)>(HR/HAK)RN, რომლის მნიშვნელობას                                               

gansazRvravs akumulaciisa da reakumulaciis milsadenebSi Seuqcevadi 
hidravlikuri kargvebi, satumbo agregatis da hidroagregatis mq koeficientebis 

sidideebi. 

   SefasebiTi gaangariSebiT, saqarTvelos obieqtebze energiis gamravlebis 

realurმა sidideმ სავასრაუდოდ შეიძლება მიაღწიოს 2,5 – 3,0 -ის ტოლ ჯერადობის 

მაჩვენებელს. 

 
nax. 1. qaris da mzis energiis mamravlebelis principuli sqema 

 

energiis mamravlebeli muSaobs Semdegnairad: wyali, mdinaridan an masze 

Seqmnili arasaakumulacio qveda biefidan  (4) satumbo agregatiT  (3), romelsac 

eleqtroenergia uSualod miewodeba qaris (1) da mzis  (2) energodanadgarebidan, 

milsadenebis (6) saSualebiT aitumbeba Hak simaRleze zeda saakumulacio biefSi 
(5) da amdenad ganxorcieldeba mzisa da qaris droSi araTanabari energiis 
akumulireba-gardaqmna daregulirebul hidravlikur energiad. zeda biefidan (5) 
akumulirebuli wyali sadawneo milsadenebiT (9) HR simaRleze vardniT 
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miewodeba qveda sareakumulacio biefTan  (7) ganlagebul arsebuli hesis 
hidroagreagatebs (8) 
 

saqarTvelo mTagoriani da wylis resursebiT mdidari qveyanaa.Mmisi 
geografiuli garemo, hidroresursebis Semcvel xeobebTan erTad, uwylo 
xeobebis da tbebis arseboba ganapirobebs mravali iseTi obieqtis 

განხორციელების შესაძლებლობას, romlebic akmayofileben pirobas (HR / Hak)  1. am 

etapze ქარის და მზის ენერგიის მამრავლებელის  პროექტის kvlevis obieqtebad  
saqarTvelis sxvadaxsva regionSi  SerCeulia damatebiTi hidroresursis 

Semcveli  4  (oTxi)  garemo da Sesabamisad maTTan SesaTavsebeli hesebi:: 
engurhesi,  xramhesi, e.w. erwos tba da mdinare aniswyali. proeqtSi maT 
magaliTze naCvenebi iqneba inovaciuri ideis maRali ekonomikuri efeqtianoba, 
maT Soris warmoebuli eleqtroenergiis TviTRirebulebis kuTxiTac.  

    inovaciuri teqnologiis mosalodneli maRali efeqtianobis miuxedavad, 
qaris da mzis energetikis  mniSvnelovan naklovanebad rCeba is faqti, rom isini 
wyveten funqcionirebas qaris da radiaciis erTdrouli ararsebobis 
periodebSi.Aam destruqciuli situaciis Serbileba da Tavidan acileba 
SesaZlebelia energiis mamravlebelis axali versiebis - sqemebis SemuSavebiT da 
gamoyenebiT, kerZod: 

 
1.1.  qaris, mzis da gare wyaroTi warmoebuli eleqtroenergiis mamravlebeli. 

 
    satumbo sadguris kvebaSi eleqtroenergiis deficitis dros, 
mizanSewonilad miviCnevT, satumbo danadgars eleqtroenergia miewodos gare 
wyarodan, magaliTad eleqtrosistemidan Sesyidvis, an “nasesxebi” 
eleqtroenergiis saxiT, romelic Semdgom igive raodenobiT daubrundeba 
eleqtrosistemas qaris da mzis energodanadgarebis funqcionirebis periodebSi. 
  

1.2. qaris, mzis da gare  hidroenergiiT warmoebuli eleqtroenergiis 
mamravlebeli. 

 

   gare hidroenergiiT გარკვეული raodenobiT eleqtroenergiis warmoeba 
SesaZlebeli da misaRebi iqneba  im SemTxvevaSi, Tuki mamravlebelis mkvebavi 
mdinaris parametrebi saSualebas iZleva, rom mis biefze ganTavsdes  

hidrokvanZi hidroagregatiT. ganxilvadia agreTve sxva variantuli gadawyvetebi, 
kerZod, mxolod hidroenergiis mamravlebelis ganxorcieleba, an mxolod qaris, 
an mzis energiis gamoyeneba. 
 

1.3. energiis mamravlebeli proeqtirebadi, derivaciuli hesebisTvis. 
 
   praqtikuli gamocdileba gviCvenebs, rom hesebis proeqtirebisas srulad ar 
gamoiyeneba mdinaris Senakadebis energetikuli potenciali, radgan calkeuli 
mdinareebis sqemebis ganxilvisas mxedvelobaSi ar miiReba  kaskadis yoveli 
safexuris qvemoT SerTuli Senakadebis potenciali. aseT SemTxvevebSi 
derivaciuli sqemiT momuSave hesebze mizanSewonilia energiis gamravlebis 
meTodis gamoyeneba. SefasebiTi gaangariSebis Tanaxmad miRwevadia damatebiT 10 - 
15 %-iT meti eleqtroenergiis warmoeba. 
      warmodgenili proeqtisTvis mniSvnelovan sakiTxTa rigs ganekuTvneba mzis 
da qaragregatebis ganlagebisTvis Sesabamisi teritoriebis moZieba –SerCeva. rig 

SemTxvevaSi araa gamoricxuli maTi „იძულებითი“ganTavseba sakuTriv maTTvis 
optimalur adgilebSi Dda ara energiis mamravlebelis siaxloves.  
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2.E inovaciuri teqnologia - energogardamqmneli cvalebadniSnuliani 
hidroagregatebiT1 

                                
   mTis hidroenergetikis damaxasiaTebel niSanTvisebas wliur WrilSi 
eleqtroenergiis gamomuSavebis mkveTri araTanabroba warmoadgens, rac erTi 
mxriv gamowveulia bunebrivi movleniT - hesebis mkvebav mdinareebSi  wylis 
xarjis sidideebis SemcirebiT Semodgoma – zamTari - gazafxulis periodSi, 
xolo meore mxriv aRniSnul periodSi, wyalsacavian, maregulirebel hesebze, 
wyalsacavebis damuSavebis, anu wyalsacavebis Camocla – Sevsebis dros, hesebis 
hidroagregatebze wylis dawnevis sididis SemcirebiT. Sedegad adgili aqvs 
eleqtroenergiis gamomuSavebis damatebiT Semcirebas.  

   aRniSnulis miuxedavad, specialistebi dRemde Tvlian, rom  maregulirebeli, 
hesebi mdinaris gamoyenebuli monakveTis (ubnis) hidroenergetikuli 
potencialis praqtikulad srul aTvisebas uzrunvelyofs. Ees mosazreba 
mcdaria, ar Seesabameba realobas, radgan wyalsacavebis Camocla-Sevsebis 
periodebSi tradiciuli hesebis hidroagregatebs muSa sxeuli – wylis nakadebi 
miewodeba wyalsacavebis mimdinare niSnulis (H J )  Sesabamisi dawneviT da ara 
zeda biefis, anu wyalsacavis maqsimaluri donis  H1  - is  niSnuliT, qveda biefis 
niSnulis H0  -is mudmivi sididis pirobebSi.  

   tradiciuli hesebis qveda biefTan ganTavsebuli hidroagregatis 
(hidroagregatebis) da zeda biefis (e.w. normaluri Setborvis)  niSnulebi,  (H1 ) 

da (HO ) ,Mmudmivi sididisaa. amasTan normaluri Setborvis  niSnulis sidide 
tolia an odnav metia wyalsacavSi wylis maqsimaluri donis (HMAX) sidideze. 
cvalebadia mxolod wyalsacavSi wylis muSa done da Sesabamisad misi niSnulis 
(HJ) sidide. tradiciuli maregulirebeli hesi kuTri maqsimaluri simZlavriT 
funqcionirebs wyalsacavSi wylis mxolod maqsimaluri donis (HMAX) dros, 
xolo minimaluri simZlavriT wyalsacavis minimaluri donis (HMIN ) dros 
wyalsacavis Camoclisa da Sevsebis periodebSi, rodesac wyalsacavSi wylis 

mimdinare done (HJ) (HMAX ), hesis hidroagregatebSi miwodebadi wylis nakadebis 
dawnevis sididis (HMAX - HO)-dan   (HJ - HO) - mde Semcirebis gamo mcirdeba hesis 
kuTri simZlavrec.Aam dros adgili aqvs wyalsacavSi Camdinare mdinaris 
potencialuri hidroenergiis Seuqcevad kargvas, romlis sidide wyalsacavis 
kuTri simZlavrec.Aam dros adgili aqvs wyalsacavSi Camdinare mdinaris 
potencialuri hidroenergiis Seuqcevad kargvas, romlis sidide wyalsacavis 
maqsimalur, normalur Setborvis horizontis (HMAX) da mis mimdinare dones (H J ) 

Soris sxvaobis (HMAX-H J ) proporciulia da mis maqsimalur Teoriul sidides 
gansazRvravs wylis xarjis sidide.  

inovaciuri teqnologiiT martivad wydeba hidroenergiis Seuqcevadi  
kargvebis problema, kerZod, arsebuli hesis wyalsacavis zedapirze  motivtive 
obieqtis da mis triumSi hidroagregatebis ganTavsebiT da hidroenergiis 
eleqtroenergiad or safexurad gardaqmnis saSualebiT. Ppirvel safexurze 
eleqtroenergia miiReba wyalsacavis Camocla-Sevsebis periodebSi 
cvalebadniSnulian hidroagregatebSi wylis nakadebis derivaciuli miwodebiT 

hesis wyalsacavis zeda biefidan, niSnuliT (H1 HMAX). Sesabamisad wyalsacavis 

Camoclisa da Sevsebis periodebSi, rodesac (HMIN) (HJ) (HMAX) 
Hhidroagregatebi imuSaveben wyalsacavis mimdinare donis niSnulis (HJ) sididis 

cvalebadobis pirobebSi, cvalebadsididiani dawneviT [(H1– HJ) -h] da rogorc 
Sedegi cvalebadsididiani simZlavriT.  

                                                           
1
 patenti N 3735, saqarTvelo, 2004.03.18..-avt. v.jamarjaSvili 
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   meore safexurze energiis gardaqmna xorcieldeba tradiciuli sqemiT, anu 
wyalsacavTan dakavSirebuli arsebuli hesis hidroagregatebiT.  

   faqtis konstataciis saxiT, xazgasmiT unda SevniSnoT, rom inovaciuri 
teqnologiiT eleqtroenergia iwarmoeba im potenciuri hidropotencialis 
xarjze, romelic dReisaTvis ikargeba msoflios yvela eleqtrosadgurze.  aqve 
SevniSvnavT, rom energogardamqmelis cn hidroagregatebiT praqtikuli 
realizaciisaTvis aucilebelia masSi derivaciuli wyalmiwodebis problemis 
racionaluri gadawyveta.  

    naxazze warmodgenilia energogardamqmnelis cn  hidroagregatebiT 
realizaciis variantuli gadawyvetis principuli sqema. cvalebadniSnuliani hesi 
muSaobs Semdegnairad: arsebuli hesis wyalsacavSi  wylis donis niSnulis 
garkveul sididemde, HJ1-mde,  Semcirebis Semdeg, (HJ1<Hmax),  mdinaris wylis 
nakadi wyalsacavis maqsimalur niSnulze ganlagebuli saTave nagebobidan 
derivaciuli milsadeniT (gvirabiT an Ria arxiT) miewodeba sadawneo 
rezervuars – wyalmimRebs (3) da Semdeg wyalmimwodebelis (4-6) saSualebiT 
miewodebamotivtive platformis (1) triumSi ganTavsebul hidroagregatebs (2), 
saidanac wylis nakadi isev Caedineba  wyalsacavSi.amgvarad cn hidroagregatebi 
veraviTar gavlenas ver moaxdenen arsebuli, maregulirebeli hesis muSa 
reJimebze. 

    wyalmimwodebelis konstruqcia sabruni silfonebiT (6) uzrunvelyofs agre-
gatebisaTvis (2) wylis uwyvet miwodebas da Sesabamisad eleqtroenergiis 
gamomuSavebas wyalsacavSi wylis donis niSnulis cvalebadobis mTel 
diapazonSi, kerZod wyalsacavSi wylis donis minimalur sididemde, Hmin-mde, 
cvlilebis periodSi da Semdgom, wyalsacavis Sevsebisas - wylis donis 
minimaluri Hmin sidididan HJ1-mde cvlilebis periodSi. 

 
 

Sesabamisad hidroagregatebSi (2) wyalsacavis maqsimaluri donis 
niSnulidan mdinaris derivaciuli nakadis miwodebiT Teoriulad srulad 
(xolo realurad nawilobriv) aRikveTeba maregulirebeli hesis wyalsacavSi 

Camdinare mdinaris potencialuri hidroenergiis kargva doneebis (Hmin HJ <Hmax) 
pirobebSi da realizdeba principuli siaxle -  energogardamqmnelis  cn 

hidroagregatebiT idea. misi aRwerilobidan calsaxad gamomdinareobs, rom 
wyalmimwodebelis SemuSavebuli drekadi konstruqcia dafuZnebuli silfonebis 
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(6) gamoyenebaze, axali ideis praqtikuli realizaciis problemis racionalur 
gadawyvetas uzrunvelyofs. yuradsaRebia, rom daniuri kompania “BELMAN” 
awarmoebs maRalwnevian silfonebs diametriT 6 m. Aaseve mniSvnelovania cn 
hidroagregatebis Semcveli saSualebis - platformis ganivi stabilizacia misi 
vertikaluri da sigrZiTi mimarTulebiT gadaadgilebis dros, Tumca es sakiTxi 
mravalvariantuladaa mogvarebadi. magaliTad erTerTi variantis mixedviT, 
mcuravi saSualebis korpusze urTierT sawinaaRmdego mxares eleqtroamZraviani 
wevis xraxnebis damontaJebis gziT. 
    energogardamqmnelis cn hidroagregatebiT gamomuSavebuli damatebiTi 
eleqtroenergia is energiaa, romelic Cveulebriv ikargeba tradiciul hesebze. 
amasTan maregulirebeli hesis satransformacio qvesadguris da maRali Zabvis 
qselis gamoyenebis safuZvelze miiRweva cn energogardamqmnelis  
kapitaldabandebis da saeqspluatacio xarjebis mniSvnelovani Semcireba. 
    wyalnaklulobis dros cn hidroagregatebiT warmoebuli eleqtroenergia 
upiratesad realizebadi iqneba tradiciul samTo hesebTan SedarebiT, radgan is 
faqtiurad “zamTris hess” warmoadgens axali teqnologiis gamoyenebis ZiriTadi 
sferoa wyalsacaviani, maregulirebeli hesebi – saqarTveloSi: Jinvalhesi, 
engurhesi, sionhesi, lajanurhesi, tyibulhesi. perspeqtivaSi xudonis da 
namaxvanis hesebi, neskrahesi da hidromaakumulirebeli eleqtrosadgurebi. 
 
2.2. qaris da mzis energiis mamravlebeli cvalebadniSnuliani hidroagregatebiT. 
  
      energiis mamravlebelis mier  energiis gamravlebis jeradobis sididis 
gazrdis mizniT mizanSewonilia proeqtSi warmodgenili orive inovaciuri 
teqnologiis erTdrouli gamoyeneba arsebuli hesis wyalsacavis zedapirze 
motivtive obieqtze ori cvalebadniSnulian reJimSi momuSave 
energogardamqmnelis ganTavsebiT da hidroenergiis eleqtroenergiad or 
safexurad gardaqmnis drosSesaZlebeli xdeba energogardamqmneliT damatebiTi 
eleqtroenergiis warmoeba. amasTan energiis mamravlebelisTvis wyalsacavze 
ganTavsebul, meore, damatebiT cvalebadniSnulian energogardamqmnelis 
hidroagregats wyali uSualod miewodeba energiis mamravlebelis satumbo 
agregatidan maqsimaluri wneviT  H1 m wyalsacavis donis wliur WrilSi 
cvlilebis mTel diapazonSi.Aamdenad eleqtroenergiis warmoeba 
ganxorcieldeba ori sxvadasxva wyaros – maregulirebeli hesis mkvebavi 
mdinaridan da satumbo agregatidan miwodebuli hidroresursebis gamoyenebis 
safuZvelze.  
 

2.3. statiis mizani. 

  1. saqrTvelos farglebSi gamovlenil, konkretul hesebTan, romlebic 
akmayofileben energiis mamravlebelisTvis wayenebul moTxovnebs, SeTanwyobili 
energiis mamravlebelebis ZiriTadi teqnikur-ekonomikuri maCveneblebis dadgena; 

   2. qaris da mzis energiis gamoyenebis xarjze arsebuli hesebis energetikuli 
potencialis raodenobrivi gazrdis gansazRvra; 

  3. energiis mamravlebelis SemuSavebuli versiebis efeqtianobis dadgena; 

  4. proeqtirebadi hesebis gamoyenebis safuZvelze, realizebadi energiis 
mamravlebelebis ZiriTadi teqnikur-ekonomikuri maCveneblebis gansazRvra. 
amasTan am ideis ganxorcieleba umeteswilad mizanSewonilia derivaciuli 

sqemiT momuSave hesebze da maT kaskadebze.  

   5. Sesabamisi biznes gegmebis SemuSavebis gziT, saqarTveloSi arsebuli rigi 
hesebis wyalsacavebze cn hidroagregatebis ganTavsebis, anu inovaciuri ideis 

ganxorcielebis efeqtianobis dasabuTebawarmoadgens; 
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   6. ganisazRvreba proeqtSi warmodgenili orive inovaciuri teqnologiis 
erTdrouli gamoyenebis efeqtianoba. gansaxilveli obieqtebisTvisDdadgindeba 
mzis da qaris energiis gamravlebis jeradobis sidideebi.   


