
geoTermuligeoTermuli energiisenergiis

gamoyenebagamoyeneba

saqarTveloSisaqarTveloSi

Utilization of Utilization of 
Geothermal Geothermal 
Energy in GeorgiaEnergy in Georgia

n. n. cercvaZecercvaZe, o. , o. vardigorelivardigoreli

N. N. TsertsvadzeTsertsvadze, , O.VardigoreliO.Vardigoreli
geoTermiageoTermia GeothermiaGeothermiaსემინარისემინარი

20072007წწ 2828 ნოემბერინოემბერი
WorkhsopWorkhsop
November 28, 2007November 28, 2007



msofliomsoflio geoTermuligeoTermuli kongresiskongresis monacemebimonacemebi

Data of World Geothermal CongressData of World Geothermal Congress

msofliomsoflio geoTermuligeoTermuli sabadoebissabadoebis jamurijamuri siTburisiTburi simZlavreasimZlavrea

1616 210 210 mgvtmgvt

Total thermal capacity of world geothermal sources Total thermal capacity of world geothermal sources --16 210 MW16 210 MW
jamurijamuri TbomwarmoeblurobaTbomwarmoebluroba -- 162162 000 000 tj/weltj/wel

Total geothermal outcome Total geothermal outcome -- 162 000 TJ/yr162 000 TJ/yr
geoTermuligeoTermuli wyliswylis debitidebiti -- 22 034 034 mln.t/wmln.t/w (5.6 (5.6 mln.t/dmln.t/d--R, R, 

6464 500 l/wm)500 l/wm)

Flow rate of geothermal water Flow rate of geothermal water -- 2 034 million tones/yr2 034 million tones/yr
bolo 4 bolo 4 weliwadSiweliwadSi gaburRuliagaburRulia 11 100 100 specialurispecialuri WaburRiliWaburRili

1 100 special wells were drilled last four years1 100 special wells were drilled last four years
bolo 5 bolo 5 wliswlis ganmavlobaSiganmavlobaSi gaweuligaweuli investiciebisinvesticiebis raodenobaraodenoba --

850 850 mln.aSSmln.aSS dolaridolari

850 million 850 million USDsUSDs were invested last five yearswere invested last five years



saqarTvelos geoTermuli wylebi



geoTermuligeoTermuli energiisenergiis gamoyenebisgamoyenebis sferoebisferoebi

Scope of utilization for geothermal Scope of utilization for geothermal 
sourcessources

soflissoflis meurneobameurneoba -- saTburebisaTburebi, , produqciisproduqciis

pirveladipirveladi gadamuSavebagadamuSaveba, , mecxoveleobisamecxoveleobisa dada

mefrinveleobismefrinveleobis fermebifermebi, , TevzisTevzis meurneobameurneoba, , xilisxilis

gaSrobagaSroba, , irigaciairigacia, , gruntisgruntis SeTbobaSeTboba dada sxvsxv..

agricultureagriculture -- greenhouses, live farming, poultry factory, greenhouses, live farming, poultry factory, 
pisciculturepisciculture, drying of fruits, irrigation, heating of soil , drying of fruits, irrigation, heating of soil 
etc.etc.
komunalurikomunaluri seqtoriseqtori -- gaTbobagaTboba--

cxelwyalmomaragebacxelwyalmomarageba

Heating and hot water supply for Residential sectorHeating and hot water supply for Residential sector
sakurortosakurorto dada sportulsportul--gamajansaRebeligamajansaRebeli

dawesebulebebidawesebulebebi

Health resort business, sport and treatmentHealth resort business, sport and treatment



dauzogavidauzogavi eqspluataciiseqspluataciis pirobebSipirobebSi xdebaxdeba produqtiuliproduqtiuli

WaburRilebisWaburRilebis debitebisdebitebis vardnavardna !!

During the improper maintenance of wells During the improper maintenance of wells 
production rate goes down !production rate goes down !

Termuli wylis debitis dinamika. 

WaburRili - "lisi-5"

Change of flow rate 
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TbilisisTbilisis #1 #1 geoTermuligeoTermuli sacirkulaciosacirkulacio sistemissistemis

principuliprincipuli sqemasqema

Possible scheme of geothermal circulation of Possible scheme of geothermal circulation of 
Tbilisi #1 Tbilisi #1 



q. q. TbilisisTbilisis gaTbobagaTboba--cxelwyalmomaragebiscxelwyalmomaragebis proeqtiproeqti TbilisisTbilisis

geoTermuligeoTermuli wyliswylis sabadossabados bazazebazaze

Geothermal Heating of Tbilisi City by using Tbilisi Geothermal Heating of Tbilisi City by using Tbilisi 
geothermal depositgeothermal deposit

gcsgcs ganlagebisganlagebis sqemasqema TbilisisTbilisis geoTermulgeoTermul sabadozesabadoze

Well's location on Well's location on Tbilisi depositTbilisi deposit



saqarTvelossaqarTvelos geoTermuligeoTermuli wylebiwylebi

Geothermal waters of Georgia Geothermal waters of Georgia 

TermuliTermuli wylebiswylebis saprognozosaprognozo maragimaragi saqarTveloSisaqarTveloSi -- 960960 000 000 --

11 000000 000000 kub.m/dkub.m/d--R (350R (350 000000 000000 _ 400_ 400 000000 000000 kub.m/wkub.m/w).).

Predicted reserve of geothermal water in Georgia is 960 000 Predicted reserve of geothermal water in Georgia is 960 000 –– 1 1 
000 000 000000 mm3 3 per dayper day
TermuliTermuli wylebiswylebis sabalansosabalanso maragimaragi 1993 1993 wlisaTviswlisaTvis iyoiyo 90 90 

000 000 kub.m/dkub.m/d--R (33R (33 000000 000000 kub.m/wkub.m/w))

Geothermal water reserve in Georgia was 90 000 mGeothermal water reserve in Georgia was 90 000 m3 3 per day in per day in 
19931993
amJamadamJamad aRricxuliaaRricxulia 250250--mde mde bunebrivibunebrivi dada xelovnurixelovnuri

((WaburRilebisWaburRilebis saxiTsaxiT) ) hidroTermulihidroTermuli sabadosabado, , wyliswylis

temperaturiTtemperaturiT 3030--108 108 °°cc
At present, there are 250 geothermal wells in Georgia with At present, there are 250 geothermal wells in Georgia with hot hot 
water of 30water of 30--108 108 00C C 
jamurijamuri debitidebiti -- 160160 000 000 kub.m/dkub.m/d--R (58R (58 000000 000000 kub.m/wkub.m/w))

Total flow rate of geothermal water Total flow rate of geothermal water -- 160 000 m160 000 m3 3 per day per day 



geoTermuligeoTermuli gaTbobagaTboba--cxelwyalmomaragebiscxelwyalmomaragebis sistemissistemis

mdgomareobamdgomareoba saqarTveloSisaqarTveloSi mimdinaremimdinare etapzeetapze

Status of geothermal heating and hot water Status of geothermal heating and hot water 
supply systems in Georgia at presentsupply systems in Georgia at present

TbilisisTbilisis geoTermuligeoTermuli wyliswylis sabadosabado

Tbilisi Deposit Current StateTbilisi Deposit Current State
moqmedebsmoqmedebs 6 6 produqtiuliproduqtiuli geoTermuligeoTermuli WaburRiliWaburRili TviTdeniTTviTdeniT reJimSireJimSi. . gardagarda

amisaamisa oriori WaburRilisWaburRilis gamoyenebagamoyeneba SeiZlebaSeiZleba sareinJeqciodsareinJeqciod

6 production wells 6 production wells 
geoTermuligeoTermuli wyliswylis jamurijamuri TviTdeniTiTviTdeniTi debitiadebitia 44 000 000 kub.m/dkub.m/d--RR

4000 m4000 m33/day of geothermal water/day of geothermal water
79 79 sacxovrebelisacxovrebeli korpusikorpusi maragdebamaragdeba 55 55 °°cc temperaturistemperaturis mqonemqone TermuliTermuli wyliTwyliT

15 15 sacxovrebelisacxovrebeli binabina maragdebamaragdeba 70 70 °°cc temperaturistemperaturis mqonemqone TermuliTermuli wyliTwyliT

79 /15 block buildings supplied with geothermal hot water 5579 /15 block buildings supplied with geothermal hot water 5500C / 70C / 7000C C 
15 15 sacxovrebelsacxovrebel korpuszekorpusze dgasdgas wyliswylis saerTosaerTo ((komunalurikomunaluri) ) mricxvelimricxveli

Group meters at 15 block buildingsGroup meters at 15 block buildings
TermuliTermuli wyliswylis fasifasi iyoiyo 1.7 1.7 lari/suli/Tvelari/suli/Tve. . amJamadamJamad arisaris 2 2 lari/tlari/t..

Price 1.7Lari/person Price 1.7Lari/person –– 2 2 LariLari/Tones/Tones
geoTermuligeoTermuli wyliswylis safasurissafasuris amoRebisamoRebis maCvenebeliamaCvenebelia 1515--17 %. 17 %. amJamadamJamad tardebatardeba

sanqciebisanqciebi argadamxdelebisargadamxdelebis mimarTmimarT

Collection rate 15Collection rate 15--17% disconnections starting at 15 buildings other uncontrolled17% disconnections starting at 15 buildings other uncontrolled



zugdidizugdidi--caiSiscaiSis geoTermuligeoTermuli wyliswylis sabadosabado

ZugdisiZugdisi--TsaishiTsaishi Deposit Current StateDeposit Current State
saqarTvelossaqarTvelos geoTermuligeoTermuli wyliswylis resursebisresursebis 80%80%--ze ze metimeti TavmoyriliaTavmoyrilia

dasavleTdasavleT saqarTveloSisaqarTveloSi

Over 80 percent of geothermal resources of Georgia are in West GOver 80 percent of geothermal resources of Georgia are in West Georgiaeorgia
geoTermuligeoTermuli wyliswylis resursiresursi saqarTveloSisaqarTveloSi saSualebassaSualebas iZlevaiZleva moewyosmoewyos

sxvadasxvasxvadasxva sivmZlavrissivmZlavris gaTbobisgaTbobis centralizebulicentralizebuli sistemebisistemebi SemdegSemdeg

raionulraionul centrebSicentrebSi: : xobixobi –– 1.2 1.2 mgvtmgvt, , senakisenaki –– 11 11 mgvtmgvt, , samtrediasamtredia –– 5 5 

mgvtmgvt, , vanivani –– 5 5 mgvtmgvt

The geothermal resources available in western Georgia give the oThe geothermal resources available in western Georgia give the opportunity pportunity 
to supply central heating to the regional centers as follows: to supply central heating to the regional centers as follows: KhobiKhobi –– 1,2MW; 1,2MW; 
SenakiSenaki -- 11 MW; 11 MW; SamtrediaSamtredia -- 5 MW ; and 5 MW ; and VaniVani -- 5 MW5 MW
zugdidizugdidi--caiSiscaiSis sabadossabados geoTermuligeoTermuli wyaliwyali xasiaTdebaxasiaTdeba dabalidabali

mineralizaciiTmineralizaciiT –– 1,61,6--2,5 2,5 g/lg/l

ZugdidiZugdidi--TsaishiTsaishi deposit due its vast resources and thermal potential. In the deposit due its vast resources and thermal potential. In the 
upper (upper (upthrownupthrown) bloc water of about 1.0 ) bloc water of about 1.0 g/lg/l mineralization at 82mineralization at 82ºº CC--8787ºº C is C is 
circulating. While the lower (downthrown) bloc contains water ofcirculating. While the lower (downthrown) bloc contains water of the 2,5 the 2,5 g/lg/l
mineralization at 98mineralization at 98ºº CC--102102ºº CC



energetikulienergetikuli potencialispotencialis mqonemqone saqarTvelossaqarTvelos hidroTermulihidroTermuli sabadoebissabadoebis

ZiriTadiZiriTadi maxasiaTeblebimaxasiaTeblebi

sabados 

nomeri

sabados 

dasaxeleba

saS. siTb. 

simZl. 

mgvt

temperatura, grad. 

cels

debiti, 

kub.m/d_R

siTburi 

simZlavre, mgvt, 

roca ΔΤ=Τ−25

1 gagra 38 43 920 0.58 0.80 0.69

2 besleTi 39 41 370 0.25 0.29 0.27

3 dranda 93 1 500 4.95 - 4.95

4 kindRi 75 108 26 600 64.50 107.07 85.78

5 moqva 100 105 13 470 48.99 52.26 50.63

6 oxurei 104 3 500 13.41 - 13.41

7 tyvarCeli 35 38 690 0.33 0.44 0.38

8 reCxi 77 1 080 2.72 - 2.72

9 saberio 34 1 230 0.54 - 0.54

10 zugdidi-caiSi 78 98 24 564 63.14 86.96 75.05

11 Torsa 63 108 0.20 - 0.20

12 oqros sawmisi 63 104 0.19 - 0.19

13 qvaloni 78 98 4 300 11.05 15.22 13.14

14 xobi 82 450 1.24 - 1.24

15 bia 65 2 600 5.04 - 5.04

16 jafSakari 64 120 0.23 - 0.23

17 zeni 80 372 0.99 - 0.99

18 zana 101 400 1.47 - 1.47

19 menji 57 65 5 750 8.92 11.15 10.04

20 isula 75 370 0.90 - 0.90

21 noqalaqevi 80 82 700 1.87 1.93 1.90

22 wyaltubo 31 35 20 000 5.82 9.70 7.76

sabados 

nomeri

sabados 

dasaxeleba

saS. siTb. 

simZl. 

mgvt

temperatura, grad. 

cels

debiti, 

kub.m/d_R

siTburi 

simZlavre, mgvt, 

roca ΔΤ=Τ−25

23 samtredia 61 3 000 5.24 - 5.24

24 vanis raioni 52 60 2 152 2.82 3.65 3.24

25 vani 60 2 780 4.72 - 4.72

26 amaRleba 41 346 0.27 - 0.27

27 simoneTi 42 520 0.43 - 0.43

28 abasTumani 48 1 040 1.16 - 1.16

29 varZia 45 58 1 330 1.29 2.13 1.71

30 Tmogvi 62 520 0.93 - 0.93

31 naqalaqevi 34 58 795 0.35 1.27 0.81

32 aspinZa 42 864 0.71 - 0.71

33 cixisjvari 32 1 000 0.34 - 0.34

34 borjomi 30 41 537 0.13 0.42 0.27

35 axaldaba 33 42 500 0.19 0.41 0.30

36 wromi 39 55 732 0.50 1.06 0.78

37 agara 82 260 0.72 - 0.72

38 xvedureTi 45 49 140 0.14 0.16 0.15

39 Tbilisi-1 56 70 3 760 5.65 8.21 6.93

40 Tbilisi-2 38 48 1 111 0.70 1.24 0.97

41 ujarma 42 50 0.04 - 0.04

42 TorRvas-abano 35 800 0.39 - 0.39

43 wnori 37 864 0.50 - 0.50

44 hereTiskari 34 37 3 300 1.44 1.92 1.68

jami 135 599 266 310

kub.m/wel 49 493 635
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potenciuripotenciuri geoTermuligeoTermuli proeqtebiproeqtebi saqarTveloSisaqarTveloSi

Potential geothermal projects in GeorgiaPotential geothermal projects in Georgia

q. q. zugdidiszugdidis TbomomaragebaTbomomarageba zugdidizugdidi--caiSiscaiSis

geoTermuligeoTermuli sabadossabados bazazebazaze

District Heating System in District Heating System in ZugdidiZugdidi
agrokompleqsiagrokompleqsi zugdidizugdidi--caiSiscaiSis geoTermuligeoTermuli

sabadossabados bazazebazaze

Multipurpose agriculture enterprise in Multipurpose agriculture enterprise in TsaishiTsaishi
q. q. TbilisisTbilisis geoTermuligeoTermuli TbomomaragebaTbomomarageba

Geothermal heating of Tbilisi CityGeothermal heating of Tbilisi City



WaburRilebisWaburRilebis ganlagebisganlagebis sqemasqema zugdidizugdidi--caiSiscaiSis geoTermulgeoTermul sabadozesabadoze

Well's location on Well's location on ZugdidiZugdidi--TsaishiTsaishi depositdeposit



q. q. zugdidiszugdidis TbobomaragebisTbobomaragebis SesaZloSesaZlo teqnologiuriteqnologiuri sqemasqema

PossiblePossible ttechnological scheme of geothermal heating of echnological scheme of geothermal heating of 
ZugdidiZugdidi



zugdidizugdidi--caiSiscaiSis potenciuripotenciuri agrokompleqsisagrokompleqsis teqnologiuriteqnologiuri sqemasqema

Possible technological scheme of the mPossible technological scheme of the multipurpose ultipurpose 
agriculture enterprise in agriculture enterprise in TsaishiTsaishi



zugdidizugdidi--caiSiscaiSis agrokompleqsisagrokompleqsis TbomomaragebisTbomomaragebis SesaZloSesaZlo

teqnologiuriteqnologiuri sqemasqema

Possible technological scheme of geothermal heating of Possible technological scheme of geothermal heating of 
the mthe multipurpose agriculture enterprise in ultipurpose agriculture enterprise in TsaishiTsaishi



zugdidizugdidi--caiSiscaiSis agrokompleqsisagrokompleqsis siTburisiTburi datvirTvisdatvirTvis sezonurisezonuri

grafikigrafiki

HHeat loadeat load of the mof the multipurpose agriculture enterprise in ultipurpose agriculture enterprise in 
TsaishiTsaishi
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agrokompleqsisagrokompleqsis teqnikurteqnikur--finansurifinansuri parametrebiparametrebi

Technical data and financing  of the multipurpose agriculture Technical data and financing  of the multipurpose agriculture 
enterprise in enterprise in TsaishiTsaishi

proeqtis komponentebi 

Components of project 
mwarmoebluroba 

Outcome 
danaxarjebi 

Expenses 
1. geoTermuli sacirkulacio sistemisa 

(gcs) da agrokompleqsisaTvis siTbos 

miwodebis sistemis mowyoba  

Carrying out of geothermal circulate 
pipework 

 8,03 mln aSS dolari 

8,03 million USD 

2. mefrinveleobis fabrika 

Poultry factory 
600 tona xorci weliwadSi  

600 tones of chicken per year 
3,3 mln aSS dolari 

3,3 million USD 

3. sasaTbure meurneoba 

Greenhouses 
1800 t. bostneuli weliwadSi  

1800 tones of vegetables per year  
4,2 mln aSS dolari 

4,2 million USD 

4. saTevze meurneoba 

Pisciculture 
120 t. Tevzi weliwadSi 

120 tones of fish per year 
3,3 mln aSS dolari 

3,3 million USD 

5. TevzsaSenebi 2000 t. Tevzi weliwadSi             1,2 mln aSS dolari 

6. bostneulis Sesanaxi macivari 

Refrigerators for vegetables 
2000 t. 

2000 tones 
1,5 mln aSS dolari 

1,5 million USD 

7. sxvadasxva saxis saSrobi 

danadgarebi    

Units for drying of fruits              

 1,5 mln aSS dolari 

1,5 million USD 

8. Sampinariumi 

Mushrooms 
1500 t. weliwadSi   

1500 tones per year                  
4,9 mln aSS dolari 

4,9  million USD 

9. bostneulis warmoeba Ria gamTbari 

gruntiT 

Vegetables on the heated ground 

1500 t. weliwadSi  

1500 tones per year         
2,0 mln aSS dolari 

2,0  million USD 

jami 

Sum 
 29,93 mln aSS dolari 

29,93  million USD 

amogebis martivi periodi 

Simple Payback 
 3,5 weli (avtorTa SefasebiT) 

3,5 years  
geoTermuli siTbos saangariSo 

TviTRirebuleba 

Prime cost of geothermal heat 

 9,1 aSS dolari/(mgvt*sT) (avtorTa 

SefasebiT) 

9,1 USD/MWh 
siTburi energiis mdgeneli 

agrokompleqsis mier warmoebul 

produqciaSi 

Fuel factor in the products of farming 

 40 % (avtorTa SefasebiT) 

40 %  

 



q. q. TbilisisTbilisis geoTermuligeoTermuli TbomomaragebisTbomomaragebis proeqtisproeqtis teqnikurteqnikur--finansurifinansuri

parametrebiparametrebi

Technical data and financing of the geothermal heating project Technical data and financing of the geothermal heating project 
for Tbilisifor Tbilisi

pirveli etapi. (2007-2008 ww) 

geoTermuli cxelwyalmomaragebis mowyoba saburTalos raionis 30 000 abonentisaTvis 

Phase -1 (2007-2008 yr) 
Installation of geothermal hot water supply for 30 000 customers 
 
 donorebi Donors 

 

proeqtis sruli Rirebuleba 

Total project cost 

globaluri garemosdacviTi 

fondi 

GEF 

q. Tbilisis meria 

Tbilisi municipality 

mflobeli - kerZo 

struqtura 

Owner 

3,94 mln. aSS dolari 

3,94  million USD 

2,5 mln. aSS dolari 

2,5 million USD 

1,0 mln. aSS dolari 

1,0 million USD 

0,4 mln. aSS dolari 

0,4 million USD 

 

siTburi energiis 

TviTRirebuleba 

Prime cost of geothermal heat 

amogebis Siga norma 

IRR 
wliuri sufTa mogeba 

Annual net profit 
investiciebis ukugebis vada 

Simple Payback 

13,04 aSS dolari/(mgvt*sT) 

13,04 USD/MWh 
15,8 % 

 

0,8 mln. aSS dolari/w 

0,8 million USD/yr 
5 weli 

5 years 
 

 



daskvnadaskvna ConclusionsConclusions

momzaddesmomzaddes biznesbiznes--gegmebigegmebi, , romlebicromlebic SesabamisobaSiSesabamisobaSi

iqnebianiqnebian moyvanilimoyvanili potenciuripotenciuri investorebisinvestorebis, , 

saerTaSorisosaerTaSoriso bankebisbankebis dada TanadamfinanseblebisTanadamfinanseblebis

moTxovnebisadmimoTxovnebisadmi

Business plans to be prepared to satisfy the requirements of Business plans to be prepared to satisfy the requirements of 
potential investors and international bankspotential investors and international banks
dReisaTvisdReisaTvis yvelazeyvelaze realurirealuri asaTvisebeliasaTvisebeli poligoniapoligonia

q.Tbilisisaq.Tbilisisa dada misimisi SemogarenisSemogarenis geoTermuligeoTermuli veliveli

The highest priority project is development of geothermal field The highest priority project is development of geothermal field 
in Tbilisi and adjacent areain Tbilisi and adjacent area
saWiroasaWiroa sasoflosasoflo--sameurneosameurneo warmoebiswarmoebis

maRalenergotevadobismaRalenergotevadobis mqonemqone obieqtebisobieqtebis koncentrirebakoncentrireba

sofsof. . caiSiscaiSis regionSiregionSi

Energy intensive agricultural production enterprises to be Energy intensive agricultural production enterprises to be 
concentrated in concentrated in TsaishiTsaishi



gmadlobTgmadlobT yuradRebisaTvisyuradRebisaTvis. . 

gadavideTgadavideT SekiTxvebzeSekiTxvebze..
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