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CTaH i nepcnekTMBm BUKOPUCTAHHS

MMBOKNX cBepASIOBMH ANd

3abe3nevyeHHs cnoXxnesadis

TENMIOBOIO Ta ENIEKTPUYHOI
eHeprieto

Current condition and perspectives

of the usage of the deep wells

to supply consumers with thermal

and electrical energy

VIIK 536.242

Pozenanymo numanns enepeoeekmueHo20 BUKOPUCAHHS eIUOOKUX C6epON0SUH Ha Hadmy i 2a3, AKi npobypeni, are

He 8UKOPUCINOBYIOMbCS 34 C60IM NpAMUM npusHavenHsam. Haeedeni 00cnioneHHs 008005Mb NPOMUCTOBY 00UiNbHICMb 6U-
KOPUCMAHHS eUOOKUX CBePOTIOBUH K NPUPOOHO20 MENsi08020 MiKPOXBUIbOBO2O 2eHEPAMOPA MeNnsiosol eHepeii 3 eKo02iuHo
YUCMON MEXHOTI0ZIEI0 NOCMAYAHHS CHONUBAYAM MeNI060i eHepaii ma nepemeopeHHs il HA efIeKMPUUHY eHepeito Ha BCill
mepumopii Ykpainu.

Kmiouosi cmoBa: rmmboka cBep/IoBIHa, TEOOTiTHE CepejOBMINe, TEN/IOBA eHEPTis, TepMOeNeKTPIYHI IlepeTBOpIoBayi,
CIIOXKMBAdi, eHepreTUYHa e(peKTUBHICTD eKOHOMIKM.

Paccmompenvt 6onpocot sHep20IPPexmusHo20 UCNONBI0BAHUS 27LYOOKUX CKBANUH HA HeMb U 243, KOMOPbLE NPOCYPeHDbl,
HO He UCNONb3YIMCS N0 C60eMy NpAMOMY HA3HaueHu1o. IIpusedenHble uccned06aHUsL 00KA3LIEAIONM NPOMbIULTIEHHYIO Ue/1ec00-
0pasHOCMb UCNONL30BAHUS 271y OOKUX CKBANUH KAK NPUPOOHO20 MeNnsi06020 MUKPOBONIHOBO20 2eHepaIopa mensioeoli aHepeuL
€ 9KOZI02UHECK Y HUCIOTL IexXHONI02Uell HOCMABKU NOMPeOUMensIM mensio80ti IHepeUL U nPeobPA306aHUs ee 6 SNEKMPUUECKYHO

aHepeuto Ha 6celi meppumopuu Ykpaunot.

KroueBble cnoBa: rny601<a;1 CKBa)XIMHa, reo1orn4eckas cpejia, TerjioBast SHEPTUA, TEPMOIIEKTPUIECKIE npe06pa303a—

TENnn, HOTPC6I/{T€J’II/I, SHEpreTmIecKas 3¢)¢)€KTI/IBHOCTI} 9KOHOMUKN.

The article examines issues of energy efficient use of deep oil and gas wells, which were drilled but are not used for their
intended purpose. These studies prove the industrial feasibility of using deep wells as a natural thermal microwave generator of
heat energy with green technology of supplying thermal energy to consumers and converting this energy into electrical energy

throughout Ukraine.

Key words: deep well, geological environment, thermal energy, thermo-electric converters, consumers, energy efficiency

of economy.

BinbmiicTh cydyacHMX TENIOTBOPHMUX €HEProreHepyounx
texnonoriit (CTET) y ciTi, 30kpema B YkpaiHi, gecrabimisy-
I0Tb eKOreoi3MyHy CUCTEMY IUIAHETY BUKUJJAMU Y JOBKiI-
JI1 3HaYHOI Ki/IbKOCTI TeIUIa Ta IIKi/IMBMUX PeYOBUH, AKi 3a-
TPUMYIOTH 1€ TeIUIO i CTBOPIOIOTh Hebe3IeKy A/t 30POB s
Ta XUTTS QIOpH i payHM B OTHUX PerioHax i MPUSBOAATH [0
CTUXIVHMUX JIMX IIiJ] 4ac pO3IOJiNy TeIUIa Ha 3eMHIiil TI0OBEPX-
Hi B inmux. Kpim exoreodisnunnx, CTET cTBOpIOIOTH IIeB-
Hi eKOHOMIiuHi Ta HMOMITMYHI Npo6IeMH Il 4ac PO3MOAiTY

Most of the modern calorific energy generating technol-
ogies (MCEGT) in the world, particularly in Ukraine, are
destabilizing ecogeophysical system of our planet through
emissions of a great amount of the heat and harmful sub-
stances into the environment. Such substances lead to the
greenhouse effect, endanger the health and the life of flora
and fauna in some regions, causing natural disasters during
the distribution of the heat on the earth’s surface in other re-
gions at the same time. MCEGT lead not only to the eco-
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OcHOBHI apamMeTpy reoTepMaabHOro paxropa /
Main parameters of the geothermal factor
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geophysical problems, it also

Ta6mms 1/ Table 1 cause economical and polit-

ical problems during distri-

TEIUIOTBOPHUX eHepreTnyHux pecypcis (TEP) mix xpainamu
yepes iX HepiBHOMipHe pO3TalllyBaHHA Y 3€MHUX Haflpax.

Bupitenns npo6iemMu 3HaiiieHO Y PO3BUTKY ifelt eHep-
roeeKTMBHOCTI, 110 IPUAATHI i IPUIHATHI /11 KOXXHOI Kpa-
iHY, OCKiIBKM 0a3yI0TbCs Ha PIBHOMIPHOMY i HOCTaTHBOMY
n71s KokHOI Kpainu posnogini TEP y Burnazi reorepmanbHux
pecypciB (I'TP). Lleit Bupj pecypciB € eKONMOTiYHO 4MCTUM i
6e3meyHNM, He Ma€e BUKIIB TEIUIOBOI eHepril, Mae He oOMe-
JKE€HY 4aCOM Ki/IbKIiCTb.

[MommpenHs ifeit eHepreTn4HoOi epeKTUBHOCTI eHepro-
TeHepyIo4ol Tanysi Aid 30epe>KeHHA CIPUATIMBUX /LA pO3-
BUTKY XXUTTS YMOB eKoreo¢isuuHoi cdepn i HeoOMexeHOro
POSBUTKY CYCIII/IbCTBA IJIAXOM 3aMiHM i CTpMMYBaHHA 3a-
OpYIHIOIYNX TOBKI/I/IA eKOHeOe3[eTHUX eHeproreHePyodnX
TEXHOJIOTI} Ta II€PeXOJy Ha €KOJIOTIYHO 4MCTi i BifIHOBIIIO-
BaJIbHi €HEProreHepyI0yYi TEXHOIOrII CTaBUTD psiJj HOBMX Hay-
KOBO-TE€XHIYHNX, EKOHOMIYHUX, OPUAVYHNX 3aBJjaHb.

OpHyM i3 HaIpsAMiB PO3BUTKY eHeproeeKTUBHOCTI B
Cy4JacHUX eKxoreoismyHMX yMOBaX — 3MEHIIEHH:A BUKNHIB
Terma B ekocdepi cTamo BUKOPUCTAHHS MTOBHOTO TeIlIa Jii-
tocdepu 6e3 BUKMUAY 3a0py[HIOIOUNX PEYOBMH Ha OCHOBI
ocsoenHs ['TP.

CydJacHOro piBHA pO3BUTKY TeXHONOTill ocBoeHHs ['TP
pocarmy moHazn 70 KpaiH CBiTy, i KO)KHa 3 HMX 3HaXOAUTb

Hacocn/Pumps ITory>xHicTs/Power : Byposuit pozuns/Mud bution of the calorific ener-
Qy —11pO- s | W) N,(Q - N,(Q - e e gy resources (CER) between

AyKTUBHiCTH, [atm /P, - |rigpaBmiuna, |Temmosa 6/p, | TemmoBa BOAM, |IIIOEMHICTD, parypa Ha .
nlc/ Qyy- pressure, kBt /N (Q) - |kBr/N,(Q)- [xBr/N,(Q)' - |Ix/xrK/ pmi, °C/ T - countries, because Ofunequal
productivity, I/s | atm hydraulic, kWt | thermal of thermal of C - heat capaci- | temperature at locations of ending stocks of

mud, kWt water, KWt ty, J/kg-K the wellhead, °C| these CER.
10,1 38,2 38,7 968,1 1234,8 3285,3 29,0 To solve this problem
14,1 94,4 132,9 1669,6 2129,5 3285,3 36,0 the ideas of energy efficien-
cy should be developed, and
15,8 96,6 152,4 1986,9 2534,1 3285,3 38,3 these ideas would be accepted
19,7 137,1 270,2 27758 3540,3 3285,3 42,8 by each country, because of
22,0 152,8 335,6 3418,6 4360,2 3285,3 47,3 f}‘llual andt ?um(ciije?t_bfotr_ all 0£
e countries distribution o
25,0 153,8 384,5 4231,5 5397,0 3285,3 51,4 CER as Geothermal resources
* Pospaxosanmuii mapamerp / Calculated parameter (GR) This type of resources is
ecologically clean and safe, does not lead to emissions of the ther-
mal energy, and is unlimited in time.

Widespreading the ideas of the energy efficiency of the pow-
er generating industry as means of the preservation of favorable

g 5 for the life development conditions of eco-geophysical sphere

T % and the unlimited evolution of the society through substitution

5 s and suppression of polluting and ecologically dangerous power

g g generating technologies and the transition to the ecologically

8 §| clean and self-renovating power generating technologies puts

£ E new technical-scientific, economical and legal objectives.

& z One of the ways to develop energy efficiency in modern
eco-geophysical conditions (increase of the heat in the ecosphere)
is the usage of lithosphere’s heat, which does not lead to the heat
and harmful substances emissions into the ecosphere, and this us-

i " - — age includes the exploration of Geothermal Resources.
P.IAC. 1. XapaKTep!AcTMKM 3MiHN 3aryar|bH0| noTyxHocTi ITEY' y caiTi 11/ Modern development level of the exploration technologies
Fig. 1. Characteristics of the GEP’s total power changes worldwide [1]

of Geothermal Resources is covering more than 70 countries
worldwide and each of these countries tries to find it’s own way
to realize abovementioned technologies. As for the example,
in 2014 Nepal realized the biggest geothermal station in the
world, with the power of 120 MWt of electrical energy. Geo-
thermal waters, lying approximately at 100 meters depth, are
used as thermal source of this station. The station uses few
dozens of wells.

In the German city Unterhaching, with it’s population of
27 thousands of people, in 2013 the geothermal station with
power of thermal energy of 38 MWt and electrical energy of
3,36 MWt was realized. This station was built on the basis of
two wells that disclose the aquifer at the approximate depth of
3600 m. Station provides 70% of town’s population needs in the
thermal and the electrical energy.

On the fig. 1 below the dynamical characteristics of build-
ing the geothermal electrical plants (GEP) in the world are
provided. Period from 1985 to 2010 is characterized as the pe-
riod of the special equipment development and creation, and
this equipment helps to convert the thermal energy into the
electrical energy.

Previously, the geothermal waters, which like CER are situ-
ated locally, were considered to be the basis of GR.

Existing physical concept of calorific value of the dry geo-
logical environment (GE) is the concept of thermal conduc-
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Temneparypa nosirpsa TIIB ~ 0 °C/
Air temperature T ~ 0 °C

KonTponbosani napameTpu mig,

vac excriepumeHTy / Controlled
parameters during the experiment:
T - TemmepaTypa Ha BXOLY

y cBeppinoBuRy, °C /

T —temperature at the wellhead, °C;

TZX - TeMIIepaTypa Ha BUXOfi 3

ceeppnosunn, °C/ T — temperature

at the well's bottom hole, °C;

Q,, — IPOJIyKTUBHICTb HACOCIB Ha

BXOJIi y CBepA/IOBUHY, 11/c/

Q,, — productivity of the pumps at

wellhead, 1/s;

Q,,. — TPONYKTUBHICTh 6/p Ha BUXOJIi 3 CBepIIOBUHM, 11/C |
Q,,. — productivity of the mud at the well's bottom hole, 1/s;
N, - moTy:xHicTb 6ypoBMX HacOCiB, KBT /

N, — power of the pumps, kWt;

P_— Ttuck Ha BuKu Hacocis, MIla /

P —pressure at the pump's release, MP

Set technological parameters

3ayani TexHonoriyHi mapamerpu / Parameters 3nauenns / Value

L — rmbuna ceepaioBunn, M / depth of well, m 5040

T, °C remneparypa na Bu6oi, / T, °C temperature at the bottom hole 136

X - (hizuko- XimMiuHM# cki1an OypoBoro po3uuny (6/p) / X- physico-chemical

composition of mud (mud), %:

BOJa / water 70

Hadra / oil 1

TBepaa (hasa (BaSO,) + nicoxk / solid phase (BaSO,) + sand 21+5

xonoinHa daza (NaCl) / colloid phase (NaCl) 3

p, — IyCTHHA 6/p, kr/m®/ P, density of mud, kg/m® 1720

C , — TeruioemHicTs 6/p, Juk/kr/°C / C .~ heat capacity of mud, J/kg/°C 3293

Wp —00’em 6/p y npuiiMaibHUX eMHOCTSX 4%(2,5-2,8:7,5), M* / 200

Wp— volume of mud at the receptive containers 4x(2,5:2,8-7,5), m®

S — 3araspHa IO NPUIIMAIBHIX €1HOCTEH, M? / 374

S, total space of the receptive containers, m*

me —00’em 6/p y CBEpIIOBHHI B MIKXTPYyOHOMY nipocTopi, M® /

W ;= volume of mud at well in tube space, m® 130

W _— volume of mud at well in drilling pipes, m®/

W o6%em 6/ i5 6 Gax, e 45
sr — 00’eM 0/p y cBep/IIOBHH B OypHIBHHX TPyOax, M

D, . — 30BHimHIi1 giaMmeTp o6cagHux Tpyo, M /

DOT . . 0,245
or — external diameter of casings, m

d,, — BHYTpilHiii niamerp o6cannux TpyO, M/ 0221

d,— internal diameter of casings, m >

S,; — 3arajibHa wioma nosepxui OT, M? / 18773

S, — total space of Casing's surface, m? K

Dsr — 30BHImHIN giametp BT, M/

D, — external diameter of Drilling pipes, m 0,127

d,, — BHyTpinmiit xiamerp BT, m /

d,,— internal diameter of Drilling pipes, m 0,107

S, — 3arajbHa IUIolIa BHYTpilHboi mosepxui BT, m? / 16933

S, total space of internal surface of Drilling pipes, m® K

Puc. 2. Cxema npoBefeHHs reodisnyHMX AocnimKeHb reoTepmanbsHoro daktopa y cB. 120-CTenosii, 3akpinneHit obcaaHoto konoHoto Tpy6 AiameTpom
245 mm 3aBrnunbuku 5040 m / Fig. 2. The scheme of geophysical researches of the geothermal factor in the well Ne120 Stepova, fixed by casing
column of the diameter
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Tabnuis 2 / Table 2 Tabmuisa 3 / Table 3
3apaHi Ta BU3HavYeHi mapameTpu [TapameTpu nporiecy o6Ba>kHeHHA 6/p /
0yposoro posunty / Parameters of mud Parameters of the mud weighting process
Byposuit posunH (6/p) / Mud ITuroma Bara 6/p, ] CepenHs TeMe-
r/cm?/ Proportion o arypa 6/p, °C /
Bopa/ | Hadra/ | Teepmadasa | Cinmp | 6/p/ Hara / Date mud, g /crr1:3 pAve}rIEge te}znpera—
Mapamerp / Parameter Water Oil (BaSO,) / Oil (N;Si) /| Mud T —
(NaCl) 16.04.15 1,21+1,25 40
. 17.04.15 1,31+1,32 39
Bwmict, gon.ox. / Content, > >
fractions of units 0.7 0.01 0.21 0.03 ! 18.04.15 1,43+1,46 37
i : 19.04.15 1,55 41
Tennoemticts, [w/krK /[ Heat | =450 | 5109 1325,9 1530 |3285,3
capacity, J/kg-K 20.04.15 1,63 39
I'yctuna, xr/m*/ Density, kg/m® | 1000 998 4500 2300 1724 21.04.15 1,64 39
Bapur / Barites 22.04.15 1,69 38
ITapametp / Parameter Ba O S 23.04.15 L71 36
3 H 3
Tycmna, r/em’/ Density, g/cm 3,50 1,14 207 | tivity process in the stable regime, which is modeled
— ; o . . . i
Moinanmi[ o6’em, oM /MlO}'II:/ 39,00 14,00 15,50 by Founer heat equation. Or} the basis of this equa
Molar volume, cm®/mole tion density of heat transfer in GE on the level 50+
Morbra TemioemHicts, 130 mWt/m? is calculated. Thus, providing tempera-
g:“; fﬁ”bl'moll\g‘ﬁar heat 28,10 29,40 2261 | ture gradient 0,025 °C/m and average thermal con-
Mp b p— ductivity of GE on the level 2,5 Wt/(m-°C) the density
Mo e /e 136,50 15,97 3209 | of heat transfer is equal to 0,0625 Wt/m?, which with
olar weight, g/mole A )
— . the total area 3850 m?of casings (C) of the diameter
KinmpxicTb Morneit, MOTb/KT / 733 62.60 3117
Moles quantity, mole/kg s , , 245 mm to depth of 5040m (w. Stepova Ne120 was put
Termoenmnicrs, ix/xr-K / Heat 20556 84049 oses | 2 flushing-out during 12 days), the thermal power
capacity, J/kg'K ’ ’ ’ of well should be only 240 Wt. While mud staying at
Bara, kr / Weight, kg 0,59 0.14 027 | annulue 6773 s with the pump performance of 25 I/s

B/IacHI nULsixu ix peamisanil. Tak, y 2014 p. y Hemasni mo6yzmo-
BaHO HaNOIIbIIY Y CBiTi reOTepMaIbHY CTAHIIIIO IOTY)XKHICTIO
120 MBT enekTpu4HOI eHeprii, Ka BUKOPUCTOBYE HECATKU
CBEPJ/IOBMH /I yTWU/isalii Telsa TeoTepMaabHUX BOJ, IO
3aJIATaloTh Ha [MOMHI 6113bko 100 M.

¥ HimeuunHi, y M. YHTepXariHr i3 HaceNleHHAM y 27 THUC.
4O/, y 2013 p. CITOpyIKEeHO Te0TepMajbHy CTaHIIiI0 IOTYX-
HICTIO TennoBoi eHeprii 38 MBT i enekrpuynoi 3,36 MBT Ha
OCHOBI [IBOX ITIMOOKMX CBEPIOBYH, 110 PO3KPUIN BOJJOHOC-
HUIJT TOPM3OHT Ha IMbMHi 61m3bko 3600 M. CraH1is 3abesre-
4ye 70 % BIaCHUX IOTped HaceJleHHs MicTedka B TEIUIOBIN Ta
€/IEKTPUYHIN eHepril.

Ha pwuc. 1 HaBefleHO IMHAMi4HI XapaKTE€PUCTUKA CIOPY-
IKEeHHA TeoTepMalbHMX eNeKTpuuHMX ycTaHoBoK (I'TEY) y
cBiti. Ilepiog i3 1985 mo 2010 pp. 6yB Yacom po3pobreHHs i
CTBOPEHH CIIel[ia/IbHOTO OOJIaJHAHHA /I IePeTBOPEHHS
TEIZIOBOIL €Hepril y eIeKTPUYHY.

Panime ocrosoro I'TP BBakanu reoTepmanbHi BOAY, SKi,
Ak 1 TEP, Tako) MaloTbh I0Ka/IbHe pO3TalllyBaHHS.

CyuacHe ¢isnyHe yABJIEHHA IIPO TEIVIOTBOPHICTb CYXOro
reotoriutoro cepenosuiia (I'C) 6asyerbcs Ha ysABIeHHI ITPO Ipo-
1eC TEIIONPOBIIHOCTI B YCTa/IEHOMY PEXIMi, 1IJ0 MOJE/TIOETHCA
piBrsHHAM Dyp’e. Ha 0CHOBI 11bOTO piBHAHHA pO3PaXOBYIOTH
IITBHICTD TermoBoro oToky B I'C Ha pisHi 50-+130 MB1/M”. Tak,
y cB. 120-CrenoBa npu temreparypHomy rpagienrti 0,025 °C/m
i cepenniit Termronposigrocti I'C Ha piBHi 2,5 Br/(M-°C) minb-
HICTP TEIIOBOTO IIOTOKY mopiBHIOE 0,0625 Br/M?, 1mpm saramb-
Hiit mwrowi 3850 M* o6camuux Tpy6 (OT) miamerpom 245 MM 0
mbuay 5040 M TeIUIOBa IOTY)KHICTb CBEPIOBMHY IOBMH-
Ha CTaHOBUTY Bcboro 240 Br. 3a vac mepeOyBaHHA pO34MHY Y

through the casing with the diameter 245 mm to
mud the approximate thermal quantity of 1,6 MJ will be trans-
ferred, and this quantity may be distributed between mud, that
comes out on surface from tube space and mud that comes out
on bottom hole in the drilling pipes.While experimental data
shows that at the well head, mud with density 1,71 g/cm’® and
with thermal capacity 3293 J/(kg-°C) comes out with approx-
imate temperature 51,4 °C and has internal power of 7,23 M],
the mud,which comes out from the drilling pipes on the bottom
hole with approximate temperature 95°C, and has internal pow-
er of13,36M]. It means: 1)Mud in the quantity 42,75 kg/s with
the input temperature lower than or about 51,4 °C to the well is
heated additionally in drilling pipes from temperature 51,4 °C
to 95°C with power, where 1570 s - is the time mud being in
the drilling pipes with the diameter of 127 mm; 2) well does not
release the approximate power of 6,13 MWt on the earth’s sur-
face, but 7,23 MWt is released and can be utilized, providing the
existing construction of well; 3) Received energy parameters of
geothermal factor (GF) allow to determine the average density
of the heat transfer of dry GE on the level 2597 Wt/m? using the
method[2]; 4)Physics of GTF consists of many processes, espe-
cially thermal conductivity, thermal interchange, heat transfer,
thermal elasticity, hydrodynamics, the changes in the gravity
potential, and that requires more experimental and scientific re-
searches than those indicated in this article.

Another fact of physical features of the GF demonstrates that
during conduction of the thermometry in the stationary condi-
tion of the mud, it has 14°C at well head and 125°C at the bottom
hole. The absence of the convectional thermal interchange in the
well shows the thermo baric equilibrium of the mud’s internal
energy in the gravitational field at each depth of the well.
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MDKKOZIOHHOMY IIPOCTOPI YIIPOAOBX 6773 C IPU IPOJYKTUB-
HOCTi HacociB 25 71/c yepe3 06cafiHy KONOHY JiiaMeTpoM 245 MM
mo 6yposoro posunny (6/p) Oyme mepemaHO KiIbKiCTb TeIria
6musbko 1,6 MIDXK, sika IMOBMHHA PO3MORUINTUC MDK 6/p, 1110
BMXO[JUTD Ha TOBEPXHIO 3 MDKTPYOHOTO TIPOCTOpY; i 6/p, 110 BU-
XopuTh Ha BU6ii i3 6ypyibrux Tpy6 (BT). ExcriepymenTanbhi nani
IIOKa3yIOTb, 10 Ha TP 6/p rycTuHOO 1,71 r/cm?® i3 TelvioeMHicTIo
3293 IIx/(xr-°C) BIXOMTb i3 TeMrreparyporo 6/msbKo 51,4 °Cimae
BHYTPIIIHIO eHeprifo 7,23 M]Ix, a 6/p, o Buxoauts 3 BT Ha Bu-
601 pyt Temneparypi 6/13pKo 95 °C, Mae BHYTPILIHIO €HEpriio
13,36 M]Ix. Lle o3Hauae: 1) 6/p y KinbkocTi 42,75 Kr/c mpy BXif-
Hill Temrrepatypi MeHIre a6o 6musbko 51,4 °C y CBEpIUIOBUHY

JIOIATKOBO HATpiBa€Tbcsl y OYPWIbHMX TpyOax Bin Temmepa-
. AU 1299 -684
Typu 51,4 °C 1o 95 °C NOTYXHICTIO N = 15 = ——s70 —

e 1570 ¢ — gac nepeOyBaHHA 6/p y OypuIbHUX TpyOax miaMe-
TpoM 127 MM; 2) CBep//IOBIHA He BUITYCKA€E Ha 3¢MHY IIOBEPXHIO
TEIIOBY €HEPril0 MOTYXXHiCTIo 6/m3bko 6,13 MBT, a 7,23 MBr
BIITYCKAE€, AKY MOYKHA ITOBHICTIO YTU/Ii3yBaTy 3a iCHYI04Oi KOH-

=3904Br |

MoryxkuicTs, KB / PowerN, kWt

Temneparypa 6/p na rup.i, °C /
Temperature of the mud at wellhead, °C

IpoaykTuBHicTH HacociB, 1/c / Pumps productivity, I/s

Puc. 3. XapakTepucTukv reHepalii Tennosoi eHeprii y cB. 120-CTenosin (3ipoy-
KO0 MO3HAYeHO pesynbTar, AKoro 6yno AOCArHYTO 3a iHLIMX PEXUMHO-TEXHONOTY-
HUX NapameTpiB NpommBaHHs ceepanosuHu) / Fig. 3. Characteristics of thermal
energy generation in the well Ne120 Stepova (The result achieved during other
regime-technological parameters of flushing-out of the well is starred)

CTPYKLi CBepAIOBMHY; 3) OTpUMaHi eHepreTUYHi mapamMeTpu

reorepmarnbHoro daxropa (I'T®) maooTh MOXIUBICTbL BU3HA-

YUTU CEPEFHIO IIIBHICTD TerIoBoro notoky cyxoro I'C Ha piBHi
2597 Br/m? metopom [2]; 4) disuka [T ckmamaerbest 3 6ararbox
IIPOLIECiB, a caMe: 3 TEIUIONPOBIAHOCTI, TEITIO0OMIHY, TeIIonepe-
HOCY, TEpMOIIPY>KHOCTI, IpOgHaMi4HIX, 3MiHM I'PaBiTalliiIHOrO
HOTeHIialy, o HoTpebye GiIbII IPYHTOBHUX eKCIIEPUMEHTANIb-
HIIX 1 HAYKOBMX JIOC/IiJIPK€Hb, KPiM THX, 1110 HABEJEHO Y Liill CTaTTi.

Taumit daxr mono disnuynnx Bractusocteit ['TO cBiguntp
IIPO TaKe: IPOBOAAYM TepPMOMETPil0 y HepyXoMoMy cTaHi 6/p,
MO>KeMO 6aJITH, 1[0 OCTaHHIiT Mae Ha rupii +14 °C, a Ha Bu6oi
+125 °C. BifcyTHICTb KOHBEKLiIHOTO TeI00OMiHy y cBepa-
JIOBUHI TOBOPUTH IIPO TepMOOApMUYHY pPiBHOBAry BHYTpill-
Hboi eHeprii 6/p y rpasiTauiifHOMy IO Ha KOXHill I/MOuHi
CBEPIJIOBVHIA.

I3 mocBiny 6ypinHA Ta reoisu4HOro JOCIIPKEHHA CBEPH-
JIOBMH Ha Ha@Ty i ra3 BifoMO IIpO 3HAUHY IeHepalilo TeIIOBoi
€Heprii CyXMMM TipCbKMMM TOPOJAMM B YCTA/IEHOMY PEXMMi
mpotieciB OypiHHA i IPOMMBKM, sIKa BUXOAUTD i3 HArpiTuM 6/p
Ha 3eMHY MOBEPXHIO, @ TAKOX PO 0c06MMBY (isMUHy 3aKOHO-
MIpHICTb MDK THCKOM i TeMIIEpaTypOX BHYTPIIIHbOI eHeprii
6/p, 1[0 Ma€ yCTajeHIT PO3IOJLI 3a [TIMOVNHOIO CBEP/IOBUHY
i yTBOPIOETHCA IPABiTALIIIHNM IIO/IEM.

3aBJaHHA CTATTi: IO-Ieplle, OLIHUTU eHepreTUYHi mapa-
MeTpy reoTepMaibHOro akTopa Imif yac OypiHHsA Ta IPOMU-
BaHHA CBEPJI/IOBYH; IO-APYyTe, BU3HAYUTY CTaH Ta IEePCIeK-
TVBY BUKOPMCTaHHSA ITIMOOKUX CBepAIOBMH Ha Ha(rTy i ras,
IpoOypeHX, ajle AKi He BUKOPUCTOBYIOTbCA 32 CBOIM IIpU3HAa-
YEHHAM, JI/IA reHepalii TelI0Boi eHepril; Mo-TpeTe, BU3HAYN-
TY TIEPCIIEKTMBY BUKOPUCTAHHA [NMOOKUX CBEPATOBMH Ha
TepuTOpil YKpainu.

BupineHns nepuioro 3aBiaHHsA 6a3yeTbcs Ha eKCIePUMEH-
TaJIBHMX HOCIIKeHHAX TeMIleparyp 6/p, 110 HarHitascs i BU-
XOIMB Ha pAAi CBEpIOBIH, SKi HepebyBamy B pe>xuMi OypiHHA
a60 IpOMUBAHHSL.

Tak, Ha cB. 120-CremnoBiit, o mepedyBana B pexxuMi Ipo-
MUBaHHA 12 [i6 mic/st KpirieHHs 245 MM KOTIOHOO {0 ITMOMHY
5040 m i3 Bukopucranuam CI'T/l tuny «Kamran», peectpysa-
7 3MiHHI TEXHOJIOTiYHI 1 BM3HAYa/IM eHepreTUYHi IapaMeTpu
nii I'T® Ha 6/p; ix HaBegeHO y Tab1. 1-5 Ta IMOKa3aHO Ha puc. 2.

Puc. 4. Kapta Himeuuunnu 3 FTEY BiakpuToro i 3akputoro Tunis [3] /
Fig. 4. Map of Germany’s GEPs of open- and close-types [3]

Experience of the drilling and geophysical exploration of
the wells for oil and gas demonstrates significant generation
of the thermal energy by dry rocks in the stable regime of
drilling and flushing-out of the well, after what abovemen-
tioned energy comes out on the earth’s surface with heated
mud. Also it shows special natural pattern between pressure
and temperature of internal energy of the mud, that has estab-
lished allocation in accordance with the depth of well and is
determined by the gravitation field.
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Tabmuisa 4 / Table 4
Temnepatypa 6/p mpyu MakCuMaIbHiil

HPOJYKTUBHOCTI HACOCIB IPpOTATOM 06N /
Mud temperature at the pumps with maximal
productivity during one day

Jara, gac / Temmneparypa 6/p | Posxin 6/p Ha | Tuck y MaHi(onb-
Date, time Ha Buxopi, °C/ BXOfi, 1/ / i, Krc/cm? /
Mud temperature at | Consumption Ressure at the
the outcome , °C of mud at the | manifold, kgf/cm?
wellhead,
1/s
29.04.21:00 41.00 26.00 152.00
22:00 42.80 25.60 147.00
23:00 44.10 25.80 147.00
30.04.24:00 45.50 25.50 142.00

PemonTHI po6otu — 4,15 rog / Repair works 4,15 hours

5:00 43.50 25.00 142.00
6:00 45.40 25.00 142.00
7:00 47.20 25.00 142.00
8:00 47.60 25.20 143.00
9:00 48.70 25.40 143.00
10:00 49.20 25.50 142.00
11:00 49.70 25.50 142.00
12:00 50.00 25.50 141.50
13:00 50.30 25.50 140.50
14:00 49.50 25.50 142.50
15:00 50.00 25.40 140.00
16:00 50.00 25.40 141.00
17:00 50.50 25.40 140.00
18:00 50.80 24.80 133.00
19:00 51.20 25.00 134.50
20:00 51.40 24.70 130.00

Amnarnis faHux Tabs. 1 CBigunTh PO Te, 110 eHepreTNyHi mapa-
MeTpu I'TO my14 11i€l cBepaIOBMHN MAIOTh IIPOMMCTIOBE 3HAUYCHH .
Y pasi BifcyrHOCTI TOKTaAiB ByrnesopHiB (BB) y poskpurux ro-
PY30HTaX CBEPA/IOBMHOIO 1i MOYKHA BUKOPUCTATH SIK F€0TePMaJlb-
Hy 3 IeHepalli€lo TeIUIoBOi eHepril moTy»KHicTio 1o 13 MBr. [Ina
TOCSITHEHHsI TAKOTO IIOKA3HMKa HeOOXiTHO BUPIMINTY Psifi HOBMX
HayKOBO-TEXHIYHUX I TeXHOJIOIiYHMX 3aBHAaHb i3 PO3pOOIEHH:A
METOJIiB OCBOEHHS r€0TepPMaJIbHOI €HEPTil 3 CYyXVX IipChbKMX IIOPif
Ha OCHOBI ITTMOOKNUX CBEP/IOBVH 301/IbIIIEHOTO [ilaMeTpa.

Pesynbratu gocnimxenna I'TO

Hocmip 1. Y nepion i3 16.04.15 mo 23.04.15 Ha cB. 120-Cre-
HOBil mpoBOAIN POOOTI 3 0OBAXKHEHHA OYPOBOrO PO3YMHY 3
HOCTIiTHOIO TPOMMBKOIO CBEPIJIOBYHM Ha I/I6MHi 5053 M i3 ce-
PEfHBOI0 POAYKTUBHICTIO 6ypOBUX HAacoCiB — 16 11/c. Pe3yib-
Tatu pobit HaBemeHo B TabI. 2 Ta 3.

Hocmip 2. I3 25 o 27 KBiTHA 1IIbOTO POKY BUKOHYBaIN J0-
CITIXKEHHA 3 I0J000BUM KOHTPOJIEM TeMIleparypu 6ypoBoro
pO34YMHY Ha BUXOfi 31 CBEPJ/IOBMHY 32 Pi3HUX TPOAYKTUBHOC-
Teil HacoCiB. PesybraTu JOCTiIKeHb HaBeleHO B Ta0I. 1.

Iocnip 3. Y npomixkok i3 21:00 29 xBitHA 1o 20:00 30 KBiTHA
IIbOrO POKY Ha ¢B. 120-Cremnosiit mpoBogmn poboTy 3 BUMIpIO-
BaHHs TeMIIePaTypy BUXiTHOTO 6YPOBOTO PO3UMHY IIiji 4ac mpo-
MMBKM CBep/IoBMHY Ha ImnbuHi 5040 M. ITntoma Bara 6ypoBo-
ro po3unHy craHoBuna 1,72 r/cM’. TIpoMuBKy 3pilicHIOBamM 3a
TOTIOMOTOK0 OypOBOTO Hacoca 3 MPORYKTUBHICTIO 24,7+26,0 11/c
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Purpose of the Article: 1) To assess the energetic para-
meters of geothermal factor during drilling and flushing-out
of the wells, 2) To determine the condition and perspectives
of the usage of deep wells which were drilled for oil and gas,
but completed their indicated purpose, as sources of thermal
energy generation, 3) To determine perspectives of the deep
wells usage at the territory of Ukraine.

The solution of the first purpose is based on the experi-
mental explorations of the temperatures of the mud, which
was pumped and then came out on a number of wells, being
drilled or flushed-out of.

Thus, on w. Stepova Ne120 that was in flushing-out mode
for 12 days after fixing the 245 mm column to a depth of
5040 meters using geo-technological research unit of the
«Kashtan» type the changing technological parameters were
registered and the energy parameters of GF influence on mud
were determined. Those parameters are indicated in tables
1-5.

Analysis of the data indicated in table 1 demonstrates that
the energy parameters of GF of this well have industrial value.
In the absence of hydrocarbons (HC) in the exposed layers of
the well, the last one can be used as geothermal well for the
generation of geothermal power with the capacity of 13 MWt.

To achieve this capacity the several new techno-scientific
and technological problems of the development of the geother-
mal energy exploration methods from dry rocks on the basis of
the deep wells with enlarged diameter should be solved.

The geothermal factor research results

Experiment Nel. During the period from 16.04.15 to
23.04.15 on the well Ne120 Stepova the weighting works of
the mud during permanent flushing-out of the well on the
depth 5053m with the average productivity of pumps 16 1/s
were held. Results of these works are indicated in tables 3, 4.

Experiment Ne2. From 25.04.15 to 27.04.15 the research-
es with daily control of the mud temperature at the wellhead
with the different productivity levels of pumps were held. The
research results are indicated in table 1.

Experiment Ne3. In time period between 21:00 29.04.15
and 20:00 30.04.15 at the well Ne120 Stepova the determination
works of the outcoming mud during flushing-out of the well at
the depth 5040m were held. The proportion of mudis 1,72 g/cm’.
Flushing-out of the well was made by drilling pimp with the pro-
ductivity level of 24, 7+26,0 /s and the pressure of 13,0+15,2 MP.
During the flushing-out process the gradual increase of the mud
temperature at the outcome from 41,0°C to 51,4 °C with stabili-
zation at the point of 51,0-51,4°C during 3 hours was indicated.
The researches results are indicated in table 5.

On fig. 2 the major characteristics of GF are indicated.
This GF was active in the well’s area during continuous flush-
ing-out.

1. Indicated characteristics demonstrate, that change
in the regime-technological parameters of flushing-out of
well leads to change in the generation of thermal energy by
rock. The stability of those characteristics allows model-
ing and forecasting the energy and the technical parameters
of the circulation of the energy source (mud in this case).
Thus, basing on the heat transfers of the GF, the geothermal
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Ta TcKoM 13,0+15,2 MIla, y Xofii MpPOMMBKI CIIOCTEpiranocs
IIOCTYIIOBe 301IbIIIEHHS TeMIepaTypyu OypoBOro po3duHy Ha
Buxopi 3 41,0 mo 51,4 °C si crabinisamicro Ha mosHaui 51,0
51,4°C npotarom 3 ropuH. Pesynbrati JoCIimKeHb HaBeeHO
y Tabmn. 4.

Ha puc. 3 HaBeieHO OcHOBHi xapakrepuctuku I'TO,
o [ifAB y NpPOCTOpi CBEPAJIOBMHU Iifj 4ac TPUBAIOTO
MIPOMUBAHHS.

1. I3 HaBeneHUX XapaKTEPUCTHK BUJHO, IO 3MiHa pe-
JKMMHO-TEXHOJIOTIYHNX TapaMeTpiB MPOMHUBAHHS CBEPJUIOBHU-
HH IPU3BOJUTH JI0 3MIHH TeHEparlii TerI0BOI eHeprii ripchKu-
M mopofaMu. CTIiHKICTh TaHWX XapaKTEPUCTUK Ia€ 3MOTY
MOJICJTIOBATH 1 IPOTHO3YBAaTH CHEPTeTHYHI 1 TEXHIYHI ITapame-
TPU LUPKYJISLIT eHeproHocist (todoto Tyt 0/p). Tak, BUXomsuu
3 TerIoBuX 1MotokiB I'TD po3zpaxoBaHo reoTepMalibHy Xapak-
TEPUCTHKY JJIsI IHIIIOTO €HeproHOCist — BOJM, sKa Mae MEHII
T1IpoAMHaMIYHI ONIOpH 1 O1IbIIy eHeproeMHicTh. Llel enepro-
HOCIH J1a€ 3MOTY IPOTHO3YBaTH eHepreTHyHi napamerpu [ TO
3a Pi3HUX MPOAYKTUBHOCTEN HAcOCIB Boxu 110 50 J1/c BKITIOYHO
JUISL TAKOT KOHCTPYKIT CBEP/IOBUHHM 1 HAsIBHOTO TeOTEpMalib-
HOT'O TPaJIieHTa.

2. ®akr crabimizamnii Temneparyp 200 m® 6/p Ha 3eMHii
MIOBEPXHI TIPH PI3HUX IPOILYKTUBHOCTAX HACOCIB TOBOPUTH PO
ICHYBaHHS PS)KUMY OXOJOKEHHS, IKUH JIi€ Y CBEPUIOBHHI 1 Ha
noBiTpi. [Ipu GLIBIIMX MPOAYKTUBHOCTSIX HACOCIB O/p HE BCTH-
ra€ OXOJIOHYTH Y CBEP/AJIOBHHI 1 HATPITHH pPO3UYMH BUXOAUTH HA
nmoBepxHi0. OIliHKa MaKCUMaIbHUX 3HAYCHb TeMIlepaTypu 0/p,
1110 BUXOANTH 3 CBEP/JIOBUHU, OOMEKYETHCS T1APOTUHAMIYHUM
ormopoM HupKyisnii 6/p y Tpy6ax, tomy mocuimxenus ['Td
MaroTh OyTH PO3LINPEH] 3 BUKOPUCTAHHAM TIIHOMHHUX Oe3Ipo-
BiTHHX TEpPMOMETpIB, IO BCTaHOBIOIOTECS Ha BT Ham BuOO-
€M CBEpUIOBUHH. TaKi JOCIiIKEHHS 1aayTh BUUEPIIHE ysBJICH-
Hsl [IPO EHEPIreTHYHI MTApaMETPH CYyXUX TIPCbKUX MOPIJ, IO Tie-
peOyBatoTh i TuckoM 127,53 MIla i mpu remmneparypi 130 °C.

PosB’s3aHHsI [APYroro 3aBJaHHS HOTPebye IPYHTOBHOTO
aHa/Ii3y iCHYI0YMX 0OBOHEHNX MPONYKTUBHUX HA BYITIEBOLHI
TOPU3OHTIB i CTaHy CBEpUIOBMH, 1[0 3aBEPLIN/IN CBOI po6O-
Ty, Ha pOJOBMIIAX ByIIeBoAHiB HamioHanbHoi akilioHepHOI
kommaHil «Hadroras Ykpaium». Ilepuri BocmifjkeHHsI 1IbOTO
3aBJIAHHA II0KAa3a/IM, 10 TaKi CBEP/JIOBMHI iCHYIOTb 1 IX MOXKHA
BUKOPMCTOBYBATH JI/II OCBOEHHSA Te0TepMaIbHIX pecypciB 3a

PisHMMU TEXHONOILAMMN.

Ha puc. 4 ax npuxnaj HaBefeHo Kapry HimeuyuHnn 3 reo-
TepMa/IbHYMI €HEPIeTUYHMMY yCTAaHOBKaMM, 1[0 IPALIOI0TD,

6YI[YIOTI)CH i IIPOEKTYIOTbCA.

TeoTepManbHi cBepAIOBMHY OYpATH MOOMN3Y i B MeXKax Ha-
CeJIeHMX ITYHKTIB, i HaBiTh Ha TEPUTOPIAX COLiaIbHUX Ta IPO-
MICTOBUX O0’€KTIB [/l OBIrpiBaHHS i1 OXOMTOMKEHHS IPUMi-
HjeHb. [I/11 0XONMOMKeHH IPUMIllleHb CBEPAIOBUHY OYPATH 10
mmbuHy 90 M, e TeMueparypa IipcbKMX IOpif cTabinbHO He

nepesuye 14 °C.

Ha puc. 5 HaBefleHO IPMK/IafL CEIICMO-T€ONOTiYHOTO PO3Pi3y
sk 06’exta Korenescpkoro I'KP aj1st 0CBO€HHS reoTepMaIbHIX
pecypciB Ha OCHOBi 0OBOmHeHOro ropusoHry C-5 MeTOmOM
LUMPKYyAALI IUTACTOBUX BOJ, 3a CXEMOIO: IIIACT-CBEPHTIOBM-
HY-TEIZIOOOMIHHVK 13 BJIyYeHHAM i IONANBIINM II€PeTBO-
PEHHAM reoTepMaIbHOL €HEpTil 3araJIbHOX IOTY>KHICTIO IIOHAT,

40 MBT Ha eeKTpMYHY 3 IIOTY XKHICTIO IOHag 8 MBT.

Iiu6una, m / Depth, m

Pwuc.5. Cywmiwenuit pospia cs. 81, 86, 88, 93, 94, 102 Kotenescbkoro MKP i3
obBogHeHUMm konektopamu ropusoHTy C-5 / Fig. 5. Integrated section of the
wells Ne81, 86, 88, 93, 94, and 102 of the Kotelevske gas-condensate field with
watered reservoirs of the horizon C-5

characteristic for another energy source is calculated. This
source is water, which has smaller hydrodynamic resistance
and bigger energy capacity. This energy source allows fore-
casting the energy parameters of GF at the different pro-
ductivity levels of the pumps up to the 50 1/s for this well
construction type and existent geothermal gradient.

2. The fact of temperature stabilization 200 m® of mud
at earth’s surface at the different productivity levels demon-
strates the presence of the cooling regime, which is active in
the well and in the air. Providing greater productivity levels of
the pumps, it is not enough time for mud to cool down in the
well and heated solvent comes out on the surface. The assess-
ment of maximal temperature points of the mud that comes
out from the well, is limited by hydrodynamic resistance of the
mud circulation in pipes, thus the geothermal factor researches
shall be expanded with the use of advanced deep wireless ther-
mometers mounted on the drilling pipe on the well’s bottom
hole. Such researches will provide a comprehensive picture
about the energy parameters of dry rocks that are under the
pressure of 127, 53 MP and the temperature of 130 °C.

Solution of the second problem requires analysis of existing
watered productive hydrocarbon horizons and condition of
the wells that completed their intended purpose on the fields of
hydrocarbons of the National Joint Stock Company «Naftogaz
of Ukraine». The first analysis of such situations has shown that
such wells are taking place and can be explored for the geother-
mal resources by using different technologies.

As for the example, the map of Germany’s geothermal
energy units under operating, building and projecting is in-
dicated on the fig. 3.

Geothermal wells are being drilled within and around the
settlements, and even in areas of social and industrial facili-
ties for heating and cooling buildings. To cool the building,
the wells to a depth of 90 m, where the temperature of rocks
does not stable exceed 14°C are being drilled.

On the fig. 4 the example of an seismic-geological section
as an object of the Kotelevske gas-condensate field for the ex-
ploration of geothermal resources on the basis of the watered
horizon C-5 using the reservoir water circulation method by
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TeoTepma/bHa NOTYKHiCTH, KBT /
Geothermal power, kKWt

Tnu6una / Depth, m

DakTHYHA TEIJI0BA MOTY:KHiCTHL 0/p
Ha BUXO/i 3i CBep/VIOBUH MiJl Yac MPOMHBOK /
Actual thermal power of mud at the
wellhead during flushing-out of the well

61,5 %

of territory
67 % of
population 16 regions

Po3nonia npeacTaBHUNITB Ta ixX
HacesieHHs1 / Allocation of the
representations and their population

Poznogia I'TP na rimouni 3000 m /
Geothermal resources allocation at the
3000m depth

Poznoxist BBP / Allocation of the HCR

64%

Po3znoxis HBIT / GNP distribution

Po3nonin IICI" / Allocation of the UNGS

parameters of the geothermal resources exploration in Ukraine

Puc. 6. EHepreTuyHi, ekoreodianyHi Ta eKOHOMIYHI NapameTpu OCBOEHHS reoTepManbHKUX pecypcis B YkpaiHi / Fig. 6. Energy, eco-geophysical and economical

Cepen I'KP i TP, axux B Ykpaini Hamidyerbcs monap 320,
QHAIOTIYHMX 06 €KTIB MOYKHA BUSIBUTI YMMAJIO.

BukopucraHHs roTOBUX ITIMOOKNX CBEPAIOBIH, IO HE BU-
KOPUCTOBYIOTbCA 33 CBOIM IIPM3HAYEHHAM [/ OCBOEHHSA BYT-
JIEBOZHIB, Ma€ TepUTOpiajbHi TPyAHOLII Yepe3 mpobnemy mo-
CTa4YaHHA TEIJIOBOI eHepril CIIoKMBadaM.

Tomy Taxi cBepAIoBMHM Tpeba 34e6iMbIIOro PO3IIALATH K
Te0/IOTO-TEXHIUHY CUCTEMY, 10 MA€ He MEHIIEe IBOX CBEPHIO-
BJVH ISl TeHEPallil eIeKTPUYHOI eHeprii.

ITomomaTu TepuTopianbHi TPYAHOLL MOXKHA 3aBJAKU BUKO-
PUCTAHHIO CIIeljaIbHUX TeOTepMabHUX CBEPATIOBUH, IPOOY-
peHux 6ina abo B MeXkaX HacelIeHNX IYHKTIB, AKi BUKOPUCTO-
BYIOTb SIK FeOTepMasIbHi BOJY, TaK i Cyxi ripcbki mopopn. Came
Taki cBepaIoBUHM 0ypATh y HiMewunsi.

lomo BupilleHHA TPETbOTO 3aBJAHHA 3 OLHKM IIepCIIeK-
TUB BMKOPMCTAHHA ITIMOOKMX FeOTepMaTbHNUX CBEPHTIOBUH Y
Halill KpaiHi, TO Ha puc. 6 HaBE[EHO NEPCIEKTUBN BUKOPU-
CTaHHA Ie0TepMa/IbHUX CBEP/IOBMH Ha TEPUTOPil YKpaiHu.

I3 naBepeHOro Ha puc. 6 6a4uMoO, IO TeOTEPMaNbHO
akTVBHi 30HM Ha ruoOuHI 3000 M 3aitMaloTh 61,5 % Tepu-
Topil YKpaiHu, me mopivHO BUPOOISIETHCA HALIOHATBHUI
BajsoBuit mpopykt (HBII) ob6¢csirom 64 % i merkae 67 % Bin
3arajibHOI KiJIbKOCTi Hace/leHH:A Kpainu. [eoTepManbHO aK-
TUBHI 30HM Ha IVX IJIMOMHAX MalOTh IifiBMIIeHI TeMIlepa-
Typu - Big 70 go 150 °C. CepefHsa LIiNbHICTH TENIOBOTO
IOTOKY 3 00Ky ripCchbKUX MOPif y IPOCTip CBepP/IOBMHY Ha

the scheme: the layer-the well-the heat exchanger, with the
exclusion and subsequent conversion of the geothermal en-
ergy with a total power of capacity over 40 MW to electric
energy with a power than 8 MW.

We can find a lot of similar objects among gas-condensate
fields and gas fields, which are widespread with total quantity
more than 320.

The usage of the ready-made deep wells that completed
their intended purpose of the hydrocarbons exploration is
territorially problematic as for the consumers supply with the
thermal energy.

Thus such wells shall be recognized as geo-technological
system that has at least two wells for generation of the elec-
trical energy.

Territorial problem can be solved with the special geo-
thermal wells that use both geothermal waters and dry rocks
and are drilled within or around settlements. Such wells are
being drilled in Germany.

There the third problem of the assessment of the usage
perspectives of deep geothermal wells on the territory of
Ukraine is being solved.

Thus, on fig. 5 the usage perspectives of deep geothermal
wells on the territory of Ukraine are indicated.

Indicated on picture 5 data shows that locations which
are geothermal active on depth of 3000m occupy 61, 5% of
Ukraine’s territory, on which gross national value (GNP) in
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runbuHax 61m3pko 4000 M BusHadeHa Ha piBHi 2500 Br/m? i
3aJIOKUTD Bifl TepMOTrpafiieHTa, IMUOMHY, IBUAKOCTI (1Tpo-
AYKTMBHOCTI) LMPKyNALii eHeproHocis, pisHuULi TeMnepa-
TYp MiX €HEpProHOCi€M i IripChbKMM MAaCUBOM, KOHCTPYK-
TUBHUX IIapaMeTpPiB CBepANOBUMHM. KIO €eHeproHocii
HEPYXOMMI, TO WIiIbHICTh TEIIOBOTO IIOTOKY B JaTepab-
HOMY HAIIPsIMKY 3MEHIIYETHCS O HY/IA. 3i 36inbllIeHHAM
pisHUII TeMIeparyp MIDX €HEeproHOCieM i ripchbKuM Ma-
CMBOM UIiJIBHICTh TEIJIOBOTO IIOTOKY 3POCTAE 32 3aKOHOM
Credana-bonbimana.

BucnoBkn

OpHa 17mM6oKa CBEPANIOBMHA Ma€ IIPOMMUCTIOBY TeHepalliio
TeIIoBOI eHeprii, co6iBapTicTh K01 y ABiui MeHIIa Bif cobiBap-
TOCTI IPMPOJHOTO Tasy, 1o JOBeLeHO B pobori [4].

TeorepmanbHa eHepris He BUKUIAETbCA Y TIOBIiTPA i He 3a-
OpynHIOE JI0TO MIKIIIMBUMY peYOBMHAMM, OCKI/IBKM I 4ac
LUMPKYIALil €eHePrOHOCiA Y CBEPAIOBMHI IiIZIbHICTh TENIOBO-
TO MOTOKY 3 MOBepxXHi 3eM/i y HaBKOMUIIHIN IpOCTip 3anu-
1IA€ThCs HE3MIHHOIO, ajle 3MIiHIOETbCA MiClle pPO3TallyBaHHA
IpKepernia TeoTepMabHOI €HEPril, AKe NPOABIAETbCA Ti/IbKU
IIiJ} Yac pyXy eHepProHoCis.

TeotepmainbHi pecypcu Ykpainu 3gaTHi B TOBHOMY 00cs3i
3a0esIeunTy CyJacHy eKOHOMIKy KpaiHM Ta Cpusti il pos-
BUTKY y Mait6y THbOMY.

BukopucraHHs TOTOBMX CBEpAJIOBMH Ha(TOra3oBoi Ipo-
MIC/IOBOCTI Ma€ IPOMMUCTIOBE 3HAUEHH:, ajle 0OMEXYeTbCs ic-
HYIOYMMM KOHCTPYKIIifIMU €KCIUTyaTal[ilflHUX CBEpP/ITTOBYH.

Haparnmm6oke moirykoBo-possigyBanbHe OypiHHs Ha HadTY
i ra3 HOTPi6HO IPOBOAUTY 3 yPaXyBaHHAM KOHIIEIIIIIl TOfja/Ib-
IIOTO BUKOPUCTAHHA «CYXMX» CBEPIJIOBUH fK TreoTepMalb-
HUX, @ TOMY HeoOXiJHO BHeCTH BIAIOBiZHI 3MiHU Y HOPMATUB-
HO-IIPaBOBY i TeXHOJIOTIYHY 6asu.

amount of 64% by population of 67% from total population
of the country is reproduced. Geothermal active locations
on such depths have increased temperature that varies from
70 °C to 150 °C. Average density of thermal transfer that comes
from rocks to well’s area at the approximate depth of 4000m is
determined at the level 2500 Wt/m?* and depends on thermal
gradient, depth, speed (productivity level) of the energy source
circulation, differences between the energy source and mas-
sif, construction parameters of the well. Providing stationary
energy source, density of the thermal transfer in the lateral di-
rection is reduced to zero. If temperatures between the energy
source and massif increase, the density of the thermal transfer
will increase according to the Stefan-Boltzmann law.

Summary

One deep well has industrial generation of the thermal
energy, the cost of which is two times lower than cost of the
natural gas, what is proven in the article [4].

Geothermal energy does not release into the air and does
not pollute it with harmful substances, because when the en-
ergy source is circulating in the well, the density of the heat
transfer from the earth’s surface into environment does not
change. The only variable element at that case is the location
of the geothermal energy source, which appears only during
the motion of the energy source.

Geothermal resources of Ukraine can satisfy its economy
needs for today’s condition and further development.

Usage of the ready-made wells of the oil and gas industry
has industrial value, but is limited by existing construction of
the exploitation wells.

Ultra deep exploratory drilling for oil and gas should be
conducted with regard to the further concept of the usage of
«dry» wells as geothermal through introduction of the chang-
es in the regulatory and technological basis.
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