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1 KpaTtkoe copepxaHue

B nmanHO# ritaBe peuys uIeT 0 100bIUe TeoTepMaIbHON 3Hepruu. BeIOpOCk, MpHYUHON
00pa30BaHUs KOTOPHIX SBIISETCS TaHHAS KaTETOpHsl HICTOYHUKOB, OYeHb HEBEIHNKY, OCOOCHHO B
CPaBHEHUU C BBIOPOCAMH OT CKUTAaHHS MCKOIIAEMOT0 TOIUIHBA.

2 OnucaHue NCTOYHUKOB

2.1 OnucaHue npouecca

['eoTepManbHas SHEPrUs - 3TO TEILIOBAs YHEPTUs 3eMHOU KOpbl. OHa SBISIETCS SKOJOTHIESCKU
YHCTHIM, BO30OHOBIIIEMBIM UCTOYHUKOM YHEPTHH, HCIONIB3yeMbIM Kak B CoennHenHbix LlTatax
AMepHKH, TaK U 10 Bcemy Mupy. OHa paccMaTpuBaeTcs B KauecTBE BO30OHOBISIEMOTO
MIPUPOIHOTO PECYPCA, TAK KAK KOJTMYECTBO TETLIOBOW SHEPTUH, BBIICISIEMON U3 HEJIP 36MHOU
KOPBI, IPaKTHYCCKH HeorpaHHueHHO. COTIACHO HMEIOIUMCS OLIEHKAM, KOJTMYECTBO TETIOBOM
SHEPTUH, IOCTOSHHO MTOCTYNAIOMIESH U3 HEJp 3€MITH, COCTABIsIeT 42 MIUUIMOHOB METaBATT SHEPTHU
(Energy and Geosciences Institute, 1997 r.). [IpennonaraeTcs, 4To TeMIiepaTypa HeJp 3eMIIH eIlle
Ha MPOTsDKEHUU MUJUTHAPJIOB JIeT OyJIeT OCTaBaThCS YPE3BBIYAMHO BBICOKOH, UTO FAPAHTHPYET
HAJIMYYE HEUCUSPIIaeMOT0 TIOTOKA TEIUIOBOM SHEPIUU.

2.2 MeToauku

T COTepMaJILHaH 3HCpFI/Iﬂ MOKET UCITIOJIBb30BATHCA B LICIIAX BI:Ipa6OTKI/I SHCKTqueCTBa, JJIA
MPSIMOTO MCITOJIB30BAaHUS & TaKXKe JUIS TOBBIIICHUS 3 PEeKTHBHOCTH 000TpeBa KHITBIX
MTOMEIIEHHH (C MTOMOIIBIO Te0TEPMATBHBIX TEIIOBBIX HacocoB). Huke npuBeneHHbBIC MOSCHEHUS
B3SITHI C BeO-caiiTa AccolManuy reoTepMaibHON SHEpreTUKH (WWW.Jeo-
energy.org/aboutGE/basics.asp).

I'eoTepMasibHOE JIEKTPHUYECTBO: B LIESIX BBIPAOOTKH JIEKTPUIECTBA C TOMOIIIBIO
reoTepMabHBIX UCTOYHHUKOB MPOU3BOUTCS OYpeHHUE CKBAYKHH J0 UCTOYHUKOB MPUPOTHBIX
ropsiuei BOJbl WIIM NIapa, U3BECTHBIX KaK MECTOPOXKIEHHE TepMalbHbIX BoJ. Ha MHOromeTpoBoi
rIyOWHE MECTOPOXKIACHHUE COOMPAET 3epKaio TPYHTOBBIX BoJ. CKBa)KUHBI TIO3BOJISIFOT MOITHUMATD
reoTepMabHYIO KUKOCTh Ha MOBEPXHOCTb, TJI€ OHA HAa AJIEKTPOCTAHIIUU TpeoOpasyeTcs B
AIIEKTPUIECTBO (03HAKOMBTECH C HIDKE IPUBEICHHON MHPOpMAIHEH 0 pa3InIHBIX THITAX
MIPOM3BOACTBA TEOTEPMATIBLHOTO AIICKTPUIECTBA).

IIpsimoe ucno/b30BaHMe: IPIMOE UCIIOJIB30BAHUE IPEANOIAracT IPUMEHEHHE F€0TEPMAIILHOTO
Tera 6e3 MpeaBapuTEIbHOTO MTPEe0OPa3oBaHus €ro B AIeKTpryecTBo. Harmpumep, U1 OTOMIIeHNUS
U OXJIQXKIEHUS [IOMEILEHUH, IPUTOTOBIIEHHUS MUY, B IPOMBIIIJIEHHBIX IIpOLieccax U T. A.
UYenoBeuecTBO Ha MPOTSHKEHUU CTOJIETUN HANPSMYIO HCIIOIb30BaNIa T€0TEPMAIIbHYIO SHEPTHIO.
[lepBbie ymoMuHaHus 00 3TOM OTHOCSTCS K PHMCKo# amoxe.

I'eorepmanbhbie TemnoBbie Hacockl (I'TH): reoTepmanbHble TEMIOBBIE HACOCHI - 3TO
000pyIOBaHKE, TO3BOJIIONIEE HCIIOIh30BATh MPEUMYIIECTBO OTHOCUTEIHLHO ITOCTOSHHOMN
TEeMIIepaTyphl 3eMHBIX HEZP, a UMEHHO, UCIIOJIb30BaTh €€ B KAUeCTBE NCTOUYHUKA U IPUEMHHKA
TEerJia Kak JUIsl OTOTUIEHUS, TaK U oxyaxaeHus. [Ipy oXmakIeH!H TeT10 U3BJIEKACTCs U3 )KUIJIOTO
MTOMEIIICHYSI U pacTBOPSIETCS B 3eMHOU Kope. [Ipu 060rpeBe TEIIo H3BIECKACTCS 3 3eMHON KOPHI U
C IIOMOIIBI0 HACOCOB NIOJAETCS B J)KUJIOE TIOMEIEHUE. [ 'eoTepMallbHbIE TEMIIOBBIE HACOCHI MOTYT
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UCTIONB30BAaTh B JII000H TOUKE IIaHETHI, U PACCMATPHBAIOTCS ATEHTCTBOM II0 OXpaHe
okpyxaroteii cpenpl (AOOC) B kauecTBe 01HOH U3 Hanbouee 3PHEKTHBHBIX CYLIECTBYIOLTHX
cHucTeM OoToIuIeHus 1 oxnaxaeHus. C 6osee nmoapooHoi nHpopmanueii o 'TH Be MoxkeTe
03HaKOMHTBCS Ha ClieayrolIeM caiite B IHTepHeTe WWW.geo-exchange.org.

2.3 BblIbpochl

Coneprxanue HekoHaeHcupyrommxcs ra3os (CO;, H,S, NH3, CHy4, N2 1 Hy) B mape ot kpymmHBIX
reoTepMaJbHBIX TI0JIeH BapbupyeTcs B nuanasoHe ot 1,0 1o 50 r/kr mapa (Bariber, 2002 r.).

Huoxcuo yenepooa SBIAETCSI OCHOBHBIM KOMIIOHEHTOM, OJJHAKO IIOKA3aTEeNIH €0 aTMOC(EPHBIX
BbIOPOCOB Ha KBT.u BEIpaO0OTaHHOI 3MEKTPUUECKON SHEPTHU TOpa3 o HUXKE aHATOTUYHBIX
roKasaTenei 1J1s IPUPOIAHOTO ra3a, He(TIHBIX M YTOJBHBIX eKTpocTaHnuii (Barbier, 2002 1.).

OCHOBHBIM BEII[ECTBOM, 3arps3HSIONIMM aTMOC(HEPHBIN BO3AYX U BBI3BIBAIOIIUM OECIIOKOHCTBO B
KOHTEKCTE JJOOBIYM FeOTEPMAIBHON SHEPTHH, SBJISCTCS cepHucmulil 6000pood. Kak nmpaBuio, ero
BBIOPOCHI BapbHpyroTcs B AuanaszoHe ot 0,5 mo 0,6 rp/kBt.u. H,S okucisercs mo muokcuaa cepel,
a 3aTeM JI0 CEPHOI KHUCIIOTHI, YTO MOXKET MPHUBECTH K 00PA30BAHUIO KHCIOTr0 oK. TeM He
MeHee, HETIOCPEICTBEHHOM CBSI3M MeX Ty BEIOpocoM H,S 1 00pazoBaHMeM KHCIIOTO JTOKISA HE
oOHapyxeHo. B cirydae OTCYTCTBUS KaKUX-THOO TEXHOJIOTHH 110 YCTPAHSHHIO 3arpsI3HCHHS
OKPYXaFOIIEH CPe/ibl, YACTbHBIC BEIOPOCHI CEPBI OT IEOTEPMAIBHBIX IJEKTPOCTAHIINI COCTABIISIOT
npuMepHO 50% OT aHaJOTHMYHBIX BEIOPOCOB YTOJIBHBIX 3JIEKTPOCTaHINH. Ha reoTepmMalibHbIX
AJIEKTPOCTAHIIMSIX HE 00pa3yroTCs BBIOPOCH OKHCIIOB a30Ta; TIPH ATOM IS SJIEKTPOCTAHIIHIA,
paboTaromux Ha UCKOMIAeMOM TOILTHUBE, HAPOTHB, XapaKTepHO 00pa30BaHKe BHIOPOCOB JaHHBIX
TOKCHYHBIX XMMHUECKHX BeriecTB (Bariber, 2002 r.).

I'eoTepmanbHbIe Ta3bl B ape Takke MOryT conepxkarh ammuak (NHs), cnenst prytu (Hg), mapst
6opa (B), yrinesogopoasl, Takue kak Metan (CHy) u pagon (Rn). bop, ammuak 1, B MeHbIIIEH
CTETICHH, PTYTh, BHIIEIAYNBAIOTCS U3 aTMOCHEPEI C TOKAEM, UTO MIPUBOIUT K 3aTPI3HCHUIO
MOYBBI U PACTUTENBHOCTH. B 4acTHOCTH, 0Op MOXKET OKa3bIBaTh CYLIECTBEHHOE BO3/ICHCTBUE HA
PaCTUTCIIBHOCTD. 3TI/I 3arpsA3HAOIIUC IIPUMECHU MOTYT TaKIKE OKa3bIBATh BO3Z[€I710TBI/I€ Ha
MMOBEPXHOCTHEIE BOJBI M BOTHEIE (hayHy U (bopy. B muTepaTypHBIX HCTOUHHUKAX, TOCBSIIIEHHBIX
reoTepMaIbHOM S3HEPTHH, COOOIIAETCS] O TOM, YTO BBIOPOCH! PTYTH OT T€0TEPMANIbHBIX
9JIEKTPOCTAHIIMIA BapbUPYIOTCS B Auamna3one o 45 1o 900 mukporpamm/kBT.4, 1 COMMOCTaBUMBI €
BEIOPOCAMU PTYTHU OT YTOJIBHBIX JIEKTPOCTAHINA. AMMHIAaK BEIOpackIBacTCsl B aTMOC(epy B
KoHIeHTpausx oT 57 1o 1938 mr/kBTt.u. Oxgnako, 61aronapst atMocepHBIM MpolieccaM OH
ObIcTpO paccenBaetcs (Bariber, 2002 1.).

2.4 CpepnctBa perynupoBaHus

Kakue-nmbo crienuansHble CpeicTBa PEeryIMPOBAHUS OTCYTCTBYIOT.
3 MeToabl

3.1 Bbibop meTona

B nanHoii T11aBe MMpEACTABJICH TOJIBKO CTaH,E[apTI/ISOBaHHBIﬁ noaxona ypoBHs 1.
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3.2 CtaHpapTu3oBaHHbIM Noaxon ypoBHA 1

3.2.1 Ancopumm

[onxon yporus 1 st pacdera BHIOPOCOB OT TaHHOM KaTETOPHH UCTOYHHUKOB MPEITIOIATaeT
HCTIONBE30BAHKE CIEAYIOMIEro 00IIEeTo ypaBHEHMS:

E AR X EFpoIIutant (l)

pollutant: production

JlaHHOE ypaBHEHHE IIPUMEHSETCS Ha HAIIMOHAJIBHOM YPOBHE C HCIIOIb30BAaHUEM HAI[OHAIIbHOM
CTaTUCTHKHU 00 00beMax JOOBIYM Te0TepMATLHON YHEPTUN U3 HEJP 3EMITH.

KoaddunmeHnTsr BEIOPOCOB ypoBHS 1 IpeArnonararoT HCIoIb30BaHUE YCPESTHEHHOHN HITH
TUIUYHON TEXHOJIOTHH, & TAK)KE CPEJICTB YCTPAHSHUS 3arpsi3HEHHS OKPYXKAIOLIEi Cpeibl, 1
OXBAaTHIBAIOT BCE MOJMPOLIECCHI B paMKaX J00bIUN re0TepMaIbHON SHEPTHH.

3.2.2 Cmanoapmu3osantsle K0Ihphuuuenmol 6b10pocos

CrangapTr3oBaHHbIe K03 (GHIMEHTH BEIOPOCOB MpeCTaBiIeHbl Hibke B Tabmuma 3-1.
Koaddunments BBIOpOCOB ObLIN ONpeiesieHbl HA OCHOBE U3MEPEHHIA, TIPOBEIEHHBIX ATCHTCTBOM
10 OXpaHe OKpyxaromiei cpeasl B perunone Tockana, Utammst (ARPAT, 2007 r.). OtoT peruon
SIBIISIETCSI OCHOBHBIM €BPOIIEHCKUM MIPOU3BOANTENIEM T'€0TEPMATLHON SHEPTHH.

Ta6auna 3-1 Koa¢gdpunuenTsi BLIOPocoB ypoBHs 1 st kaTeropun nctouHukos 1.B.2.D Jloobrua
re0TepMaJIbHOM JHEPruu

KoaddpmumeHTbI BEIGPOCOB N0 yMon4aHuio YpoBHs 1
Kop HassaHune
Kateropusa 1.B.2d MpounsBoAcTBO reoTepManbHON SHeprum
MCTOYHMKA
HO
Tonnueo NA
He
npuMeHsieTcs
Heouerero |\ CO, NMVOC, SOx, NH3, TSP, PM10, PM2.5, Pb, Cd, Cr, Cu, Ni, Se, Zn, apnm,
XJIOpZIaH, XJIOPAEKOH, JHIAPHH, SHIPHH, FeNTaxJIoprenTadpoManpeHmI, MHPEKC,
tokcaden, HCH, DDT, PCB, HCB, PCP, SCCP, PCDD/F, 6eu3(a)mupeH,
Oen3(6)pnyopanre, 6ens(k)duyopanren, unaeno(1,2,3- cd)mupen, 4 [TAY,
3arpssHuTens | 3HadeHue | Exununns 95% noBeput. uHTepBan | CeBLIKH
Bepxuwuii ‘ Hmxamit
NH3 2100 r/MBT4 800 9000 ARPAT (2007)
TIPOU3BEICHHON
UICKTPOIHEPTHH
Hg 0.44 r/MBT4 0.26 13 ARPAT (2007)
MIPOU3BENECHHON
UIEKTPOIHEPTHH
As 0.025 r/MBT4 0.02 0.045 ARPAT (2007)
MIPOU3BEECHHOI
JIEKTPOIHEPTUH

Koo durmenTs! BEIOPOCH IS KAKUX-THOO0 IPYTHX 3arps3HSIONINX BEIISCTB HEIOCTYITHEL. B
ciydae OTCYTCTBHS OoJiee TOUHOU HH(pOpMAIH, BEIOPOC MOKET pacCMAaTPUBATHCS B KAYECTBE
HECYIIECTBEHHOT 0.
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3.2.3 /lannsie no ocyuwiecmensiemoil 0esamenbHocmu

HGO6XO,Z[I/IMLIMI/I CTAaTUCTUYCCKUMU JAaHHBIMU I10 OCymeCTBHHeMOﬁ JCATCIIBHOCTH ABJIAIOTCA
CyYMMapHbIC TOKAa3aTeIIN 00BeMa BI)Ipa6OTKI/I OHEPIUU Ha T€OTCPMAJIbHBIX JJICKTPOCTAHIUAX.

3.3 MNMoaxon ypoBHA 2 C y4€TOM KOHKPETHbIX TEXHONOrnmn

OTCYTCTByeT JIIA I[aHHOP'I KaTeropu UCTOYHUKOB.

3.4 MopenupoBaHue BbLIOPOCOB YPOBHS 3 U UCNOSIb30BaHue
AaHHbIX NO 00ObEeKTam

PykoBomsmiue yka3zaHus OTHOCHTEIEHO OLEHOK BHIOPOCOB YPOBHS 3 IS TaHHOM KaTeropuu
HCTOYHUKOB OTCYTCTBYIOT. TeM He MeHee, B BUIY Pa3IMYHOTO XUMUYECKOTO COCTaBa
re0TepPMAaTbHOM )KUAKOCTH, B COOTBETCTBUH C TPEOOBAHUSIMH JOOPOCOBECTHOW MPAKTHKH CIICAYET
HCTIONIB30BaTh KOA(P(MHUIIMESHTHI BLIOPOCOB € YIETOM KOHKPETHOH TUIOMAIKH (TIOTYYEHHBIX C
MTOMOIIIBIO 0TOOpa TP0o0) (ECIIM TAKOBBIE UMEIOTCS ).

4 KayecTBO AaHHbIX

Kaxkas-mbo cneumbmca JUISL OTOU KaTe€ropuu UCTOYHUKOB OTCYTCTBYCT.
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6 HaBepeHue cnpaBok

Bce Bompock! 0 AaHHOI INIaBBI CIELyeT HAIPaBIATh COOTBETCTBYIOILEMY PYKOBOIUTEIIO
(PYKOBOIMTENSIM) SKCIIEPTHOHN IPYIIIBI TI0 CKUTAHUIO U IIPOMBIIIIJICHHOCTH, pa0oTaroIei B
pamkax LlemeBoii rpynIbl o HHBEHTapHU3aIMK U IIPOTHO3Y BEIOPOCOB. O TOM Kak CBSI3aThCS C
PYKOBOIUTEIISIMH 3KCIIEPTHO I'PYIIITEI BBl MOXKeTe y3HATh Ha opunmansHoM caiire LII'MIIB B
Hurepuere (Www.tfeip-secretariat.org/)
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