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EneprosabesneueHHsi Ta BUKOPUCTAHHS TTOHOBJIIOBAHUX JpKepen eHeprii. KoHcrekr
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B koHcHekTi nekuid nmpuBeAeH! TEOPETUYHI MUTAHHS IIOA0 HOPMATHUBHO-TPABOBOI
0a3u 3 eHepro3ade3NeyeHHs, BUKOPUCTAHHS HETPAIULIMHUX JOKEpeNl EeHeprii,
3aCBOEHHS MOXJIMBHX CHOCOO0IB 3aCTOCYBaHHS aJlbTEPHATUBHUX JIKEPEN €HEeprii i
noTped EHEeprornocTayaHHsl arpolpOMHUCIOBOrO KOMIUIEKCY YKpaiHu, a TaKoX
BHUBUYEHHS OCHOB PalllOHAJIbHOTO BUKOPUCTAHHS €HEPTii.
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Bacunenko O.0. —K.T.H., fo1eHT kadeapu «OXopoHH mpaiii Ta Qi3uKmy»;

Cipenko B.®. - x.1.H., nonenT kadpeapu eHepreruku t1a ETC.
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EJIEKTPOTEXHIYHUX cucTeM» - Yenixuuii A.B.

PekoMeH/I0BaHO 70 BHAAHHS METOJWYHOIO PaJ0l0 1HXXCHEPHO-TEXHOJIOTIYHOTO
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npotokoi Ne 3 Bix 28 nucronana 2023 poky.

© CyMmchKuli HalliOHATBHUY arpapHuil yHiBepcurer, 2023



3mMmicT

Jlexuist Ne 1. EnepreTryna cucteMa Ta €Hepro3ade3neueHHs B YKPATHI «.u.vuvvevriiriieiieinvnecnnaens S
Jlexirist No 2. EHEPreTHUHA O€3TEKA YKPATHH .. uvuvuetnie et aenae et aenaeseneeenaeseneeeneeneernenennes 9
Jlexist Ne 3. IIpaBoBi B3a€MOBITHOCHHH YYaCHUKIB €HEPro3a0e3neyeHHS YKPATHH .........vuvene. 12
Jlexist Ne 4. OpranizamiitHo-TeXHIYH1 OCHOBH 3a0€3MeUeHHS i IPHUEMCTB €HepropecypcamH ..... 18
Jlexuist Ne 5. Opranizantist 00JiKy CIIOKUBAHHS €HEPTOPECYPCIB ... uvvvrveeneinetieaneeneaenienenenns 20
Jlexrist Ne 6. CrucreMa onepaTUBHOTO YIPABIIIHHS €JIEKTPO-, TeTIO-,

TA30TIOCTAYAHHS THIIIIPHEMOCTB .. ..euetententeettenteteen e eteene et et e eae e teeae et e aeeaaneneeneeneenanenas 23
Jlexirist Ne 7. OCHOBHI MMOKa3HUKH €HEProePEKTUBHOCTI EHEPTrO3a0€3MEUCHHS .. vvvvevrenenennsn. 24
Jlexirist Ne 8. HeTpaquIiiiHi JxKepena €HEPTIT TA TTATHBA ... .. ueeueernnnnanenaesaaaneaneenenannanaens 27
Jlekirist No 9. BTOPHHHI €HEPTOPECYPCH .. uuveentteenttenteeenteentteanteeteeaneeeaeeaneeanaeeaneeaneeannas 33
Jlexitist Ne 10. BiTHOBITIOBATBHI IIKEPETA CHEPTIT ... v vueeneeetatanienaeeaeeaeeeeae e enenaeanaenan 41
Jlexirist Ne 11. Po3Burtok anprepHatuBHOi eHepreTuku B ATIK ....... ... 45
3] S 008 B I D N1 0 1S3 (5] 0 ' 1< P 47
Jlexrist Ne 13. BitpoeHepreTrka. EHEPTiS MOPIB 1 OKEAHIB ... uvvin e vneienveeeneenieseeenneenennnns 52
Jlexuist Ne 14. I'eorepMarnbHa €HEPTisl. BIOCHEPTETHKA ... ... vt vninitietee et e e e eae e e 64

Jlexist Ne 15. INiapoenepreruka. ['igpoenekrpocTaHIlii. AKYMYTIOBAHHS €HEPTIT «..vvvvvvenennnn.n. 75



Jlekuist 1. Tema: EHepreTu4yHa cucreMa Ta eHepro3ade3nedyeHHsi B YKpaiHi
ITnan nexuii:

1. OCHOBHI HIOHSITTS Ta BU3HAUEHHS €HEepro3ade3neyeHHsl.
2. Enepropecypcu Ta enexrpocTaHiii Ykpainu.
1. OCHOBHI NOHATTS Ta BUBHAYCHHS eHepro3zade3neyeHHs.
. Enepromnocrauanss i eHeprozoepesxenas B AIIK (36epiranns eneprii npu 3a6e3neuenni AITK
SIIEKTPOCHEPTi€l0, Fa30M, FAPSIUM MOBITPSIM, BOJOIO, TIAPAMH 1 XOJIOZ0M)
. Eneprocucrema i enekrpocucreMa.
. Tpagumiiini eaepronocii (Byriwis, HadTa, Ta3) i HeTpaguuirHi mxepena ereprii (BH/E), mo
BiTHOBJISIOTHCSA - eHeprist CoHII, BIiTpY, Oiora3y, reoTepMaIbHAX BOM, XBHJIb, IPHJIMBIB 1 T.1I.
. MeHeKMEHT B eHepro30epeeHHi. YIpaBIiHHs eHepro30epekeHHsIM B yMOBaX PUHKOBOT €KOHOMIKH.
CTpyKTypa ynpasJ/iiHHf eHepreTuKkor Ykpainn: Minnajiusenepro
EC
TEC AEC Mec HAE
KEC TELY FAEC

Tunm enexTpocTaHIliit

. I'enepyroui kommnanii (AEC, TEC, T'EC);
. Maricrpanbai mepexi (JIETT i TIT 220 kB i Buue);

. Oo6nenepro (Enextpuyni Mepexi Hanpyroro 0,38-110 kB. 3aiiMaroThcst peai3alli€to eIeKTPHIHO0
CHEPTI€I0);

. Hepxasauii Komirer 3 eneprozoepeskenns (1994) - IKE3.

. JeprxaBHa iHcnekis 3 eneprozoepexenss (1999), no saxoi BXxoxarts 2 perioHaibHi i 23 obnacHi
KoMicii.

. HanioHasbpHe areHTCTBO 3 MUTaHb e()eKTUBHOTO BUKOPHCTAHHS €HEPreTHYHNX PECypCiB CTBOpEHE
Ykazom [IpesunenTa 1900/2005 Bix 31.12.2005.

. HarionanbsHa KOMicist peryIiOBaHHS! eHEPTEeTHKH — BCTAHOBIIOE Tapu(u.

2. Enextpocranuii Ykpainu.
EnexTpocTaH1ii BKIIOYalOTh OCHOBHI elleMeHTH: iepBuHHMN NBUryH I1]], reneparop G i1 po3noaiibHUi npucTpiit
PII 3 miapuinyBansauM tpudasHum tpanchopmaropom T.

P

>
CTpyKTypHa cxema eneKkTpocTaHLii

VY skocti I1/] Ha EC BUKOPHCTOBYIOTHCS T'OJIOBHHM YWMHOM TiApaBIIiuHi, MapoBi, ra3oBi TypOiHW 1 IBUTYHU
BHYTPILIHBOTO 3ropsiHHS. | eHepaTop 3MiHHOTO CTpyMy 00epTaeThesi NepBUHHUM IBUTYHOM [1/] (30yAHHKOM OCHOBHOTO
reHepaTopa CIYXKHUTh JIOJaTKOBHH T'€HepaTrop MOCTIHHOTO CTpyMy, HOTYXXHICTh SKOro ckiagae 1o 3% IMOTYXHOCTI
OCHOBHOTO T€HEpaTopa).

3a BugoMm eHeprii, mo BuKopucToByeThes [1/1, enmexrpocranmii nursate Ha temnosi (TEC), aromnui (AEC) i
rigpasniuni (CEC).

Y 2020 p. moryxkHocti EC cxmamamm:

TEC 36,4 mun. kBt - 70%



T'EC 4,7 mun. kBt - 5%
AEC - 12,8 muia kBT - 25%

TEC MoXyTh TpalfoBaTH Ha Byriui, Ma3yTi, ra3i. ¥ sikocti [1J] TyT 3acTOCOBYIOTH HapoBi TypOiHH, Tra3oBi
TypOinn, JIB3, a nmpu BeNMKHUX MOTYXHOCTAX TUIbKH mapoBi TypOinu. TEC noxinstors Ha xonaeHcaniini (KEC) i
teroenexTpouentpans (TEL). KEC npusHadena ajist mocTadaHHsS! CIIOKHMBAYIB TLNBKU €IEKTPOSHEprieto. 3arajJbHUN
K.K.A. KEC cknanae 6inst 30 %.

Temmoenexrporentpani (TEL) cymimaioTs BUpOOHUITBO TEIUIOBOI i €NEKTPHUYHOI eHeprii. TeruronocrayanHs
3IHCHIOETHCS 3aBIIKH BinOopy mapu 3 TypOinu. 3aransuuit K.K.J[. TEL[ 6ims 70 %.

AEC 3amicTb KoT/1a 0018 JHaHa SAEPHAM PEAKTOPOM.

I'EC nepeTBOpIOIOTH MEXaHIYHy €HEprilo BOISHOrO MOTOKY B enekTpuuHy i Matoth K.K. . 6ins 80-90 %. 'EC
BHPOOJIAIOTE caMy JeleBy enekTpoeHeprio. Oxaak nepBuHHa BapTicTh [ EC OibIe TeIIoBUX.

INaopoakymyimoroua enekrpocrauis (ITAEC) npamtoe 3miHHO abo B reneparopHomy peskumi B wacu ITIK; Toxi
TypOiHa MIPUBOAMTH B PyX T€HEPATOP 1 OCTaHHIM J1a€ CTPyM B Mepexy; ado B pexKHUMi JIBUTYHA HACOCA - 3aKa4y€e BOJY 3
piku y BojocxoBuiiie. ['eHepaTop npairoe B pexkruMi IBUTYHA B YaCH MPOBaJTy HABAaHTAKEHHS IIPU HAsIBHOCTI «BLILHOD)
notyxHocri, Hanpukian, Big AEC. Tak npamroe KuiBcska TAEC.

OcranHiM 4YacoMm Bce Oinblie 3aCTOCYBaHHS 3HAXOJSATh BIIHOBIIOBAIBHI 1 HETpamuLilHI JpKepena eHeprii
(BHAE), 1m0 BUKOPUCTOBYIOTH €HEPTilO BITPY, COHIIS, OiomanuBa Tomo. [1oTyXHICTh IX He3HaYHa.

Tabmms | — lmHamMika IOTYKHOCTEH eNeKTPOCTaHIii, MiH KBT

Pix Bci enekrpocrannii | TEC TEC AEC
1913 0,3 0,002 0,3 -
1940 2,7 0,6 2,1 -
1950 3.3 0,7 2,6 -
1955 6,5 0,9 5,6 -
1960 11,7 1,8 9,9 -
1965 18,9 2,2 16,7 -
1970 27,Y 2,5 25,4 -
1975 38,2 3,8 34,4 -
1980 43,9 4,0 37,5 2,4
1985 51,1 4,7 37,5 8,9
1990 55,6 4,7 37,1 13,8
1995 53,9 4,7 36,6 12,6
2000 52,8 4,7 36,3 11,8

BUPOBHHUIITBO I CIIO)KUBAHHSI EJIEKTPUYHOI EHEPTII. EJJEKTPOBAJIAHC YKPATHU

AHaii3 enekTpobanaHcy MeBHOI KpaiHu mepeadadae posrisi CTPYKTYPH BHPOOHUIITBA i BUTPAT SIEKTPOSHEPTii
3a pi3HUMH Taxy3aMu ii rocnogapcTBa. CTpyKTypy BUPOOHHUIITBA Ta BUTPAT eJIEKTpoeHeprii B YKpaiHi ctanom Ha 2010
PiK IEMOHCTPYIOTH [iarpaMu, MpeICTaBlIeHI Ha PUCYHKY 1.

AHami3 miarpamMu Ha puc. | CBiTYHTH Mpo Te, MO y CTPYKTYpi BUPOOHHUIITBA EIIEKTPOCHEPTii YKpaiHu Maixe
MOJIOBHHA CYMapHOTO 00CATY BHUPOOJICHOT eleKTpoeHeprii mpumnanae Ha TermioBi enekrpoctanilii (TEC), yacTka sxkux
cknanae 49 %. Jlpyre micrie y BUpOOHHUIITBI eeKTpoeHeprii YkpaiHu 3aiimatoTs aroMHi enekTpoctaniii (AEC), yactka
skuX HaOmmxaethest 10 yactku TEC 1 ckimanae 45 %. Tpere Miciie y BUPOOHUIITBI eIEKTPOCHEPTii YKpaiHu 3aiiMaroTh
rizpasmiuni enexrpoctaniii ('EC) ta rimpoakymymoroui enextpoctanuii (AEC), siki BupoOmstrors Onmspko 6 %
eslekTpoeHeprii. Ha HeTpanuuiliHi enekrpocraHuii (COHS4HI Ta BiTpOBi) npunagae MeHme 1 % BupoOneHoi B YkpaiHi
€JIEKTPOEHEPTIi, IPOTE, B OCTaHHI POKU MOCTYIIOBO 3pOCTA€ MOTYKHICTh IIMX €IeKTpocTaHwiil. TakuM YMHOM, TpaaAWIiiHI
JDKEeperta eJIeKTpOeHEprii MaroTh aOCOMIOTHY NepeBary y CTpyKTypi BUpOOHHIITBA eJIEKTPOEHeprii B YKpaiHi.
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CIOKHTO eeKTPOeHePril:

TEIUIOB1 eJIeKTPOCTaHLI1 MAIPHEMCTBAMH

NN ATOMHI eTeKTPOCTa T E== nacenennsm

V77 rinpoenexrpocTaHmii E33333) Brparn y Meperkax

e . 3arabHOTO KOPHCTYBAHHS
I vsrepuaruesi :

T BinmymeHo eleKTpoeHepril
3a Meskl VEpalHH

Puc. 1. Cmpyxkmypa éupoonuymea ma eumpam eiekmpoenepaii Yxkpainu cmanom na 2010 pix

I'omoBHOIO YMOBOIO €(EKTHBHOTO eIIeKTpoOajaHcy KpaiHM € piBHOBara MiX BHPOOJICHOIO Ta BUTpPAdeHOL
CJIEKTPOCHEPTIE0.

Sk CBimMYMTH aHaNi3 JiarpaMd Ha puc. |, HAWOULIBIIY YaCTHHY BHPOOJCHOI EJICKTPOCHEPril CIOXKHUBAIOThH
MPOMUCIIOBI MIANPUEMCTBA, Ha YaCTKY SIKUX TpHnanae 66 % crnoxutoi B YKpaiHi el1eKTpoeHeprii, 1110, Ha Hallly AYMKY,
BKa3y€ Ha BUCOKY €HEPrOEMHICTh EKOHOMIKHM HAIIOi KpaiHH.

Ha npyromy Micii 3a CIOXXMBaHHSM €JIEKTPOEHEPTii 3HaXOJUTHCS MOOYTOBI CHOXKBadi, 5IKi BUKOPUCTOBYIOTh
19 % BupoOneHoi B YkpaiHi enekTpoeHeprii, ajpke HEMOMIIMBO YSIBUTH Hallle MOBCSKACHHE XHUTTS 0e3 OCBITIICHHS,
KOMIIT'FOTepiB, HOYTOYKiB, My3U9HUX IICHTPIB, TEJICBI30PiB Ta PI3HOMAHITHOT TOOYTOBOI TEXHIKH, €JIEKTPOOTIATIOBATEHUX
TIPAIIAZIB TOIIO, SIKi CIIO’KMBAIOTh 3HAYHY YaCTKY €JIEeKTPOCHEPrii.

Brparu enextpoeneprii B eHeprocucteMi YKpaiHu cAraioth 12 % BiJ 3araJbHUX BUTpAT €ICKTPOEHEPTil, MO €
BHCOKHM IOKa3HUKOM JUIs eHepro3anexHoi kpainu. Ile 3 % y cTpyKTypi CIOXMBaHHS €IEKTPOCHEPrii NpHIagae Ha
eKCIIOPTHI TOCTaBKH.

Amnaiiz quHaMikd enekTpobanancy Ykpainu 3a mepiox 3 2001 mo 2010 poku (puc. 2) CBIAYUTH MPO T€, IO
MOKa3HUK BUPOOHUIITBA 1 CIIOKUBAHHS €JIEKTPOCHEPTii KOMMBa€eThesl y Mexkax Big 170 mo 200 mapa. kBr*rox 3a pik.



250

200 -

=
Z=N

—
Lh
]

/7

glmmummmmmmumm
-2

YT

& [T

& (T TETTEEEECTTIZN

=
0

MIpa. KBT*roa
=
=

L
=

& (I e

Pt
Q_

& (NI

=
I‘D_

glmumlmumumumlmu
—

042005 2006’
POKH

03

[
=

07

== BupoGneHo enekTpoeHepril
N Onep:xaHo elleKTPOSHePril 3-3a MelK VEpaiHH
CIIOKHTO eNeKTPOeHePTil:

B minmpreMcTBAMH
NN HacemeHHIM

MMM Brparn y mepeskax saransHoro kopucrypanms

0 BinmymeHo eleKTpOeHepPril 3a Mexi YKpaiHu

Puc. 2. lunamika enexmpodanancy Yepainu 2001 — 2010 pp. /risuii cmosnyuk 8ionogioae supooHuymaey
efekmpoenepezii, a npasutl — ii sumpamam/

Kpim Toro, BapTo Bi3HAUNUTH MOCTYIIOBE 3POCTaHHS eJeKTpodanancy Ykpainu 3a nepiox 3 2001 p. mo 2007 p.,
10, Ha HAITy AYMKY, CBITYUTB PO CTabiI-HUN PO3BUTOK YKPATHCHKOi EKOHOMIKH. 3HMKECHHS eNIeKTpoOanaHcy y mepion
32008 o 2009 pp. € HACTHiAKOM CBITOBO €KOHOMIYHOI KpH3H, KA BIUIMHYJIA i HA €eKOHOMIKY YKpaiHH.

BucHoBok. AHaiiz 0co0aMBOCTElH enekTpodanancy Ykpainu 3a mepiog 3 2001 mo 2010 poku 3acBigyus, 110 Y
BUPOOHMIITBI €JIEKTPOCHEPTii epeBaxaloTh TPAAMLIIIHI Jkepesa eHeprii, 1e 3HauHa yacTka npunajgae Ha TEC ta AEC.
CrpyKTypa CIOXWBaHHS €JIEKTpOeHeprii B YKpaiHi CBIIYHTH PO I€peBaKaHHS CHEPrOEMHUX BUPOOHHITB, SKi
3aJMIIMIINCH HA TepuTopii YKpaiHu y cnajok micis posnany PansHcbkoro Coro3y. B To#i ke wac, Ha gaHUi MOMEHT
VYkpaiHa moBHICTIO 3a0e3nedye BHYTPILIHIX CIIOKUBAYIB EJICKTPUYHOIO €HEPTIEI0 BIACHOTO BUPOOHUIITBA i HABITH Mae
MOJJIUBOCTI A7 ii excriopty. OHak mpoGiemMu (GyHKIIIOHYBaHHSI €HEPreTHYHOTO KOMITIEKCY AeprKaBH, 3a0€3EeUCHICT
HaIllOHATBHOTO TOCHOAAPCTBA EIEKTPOCHEPTri€lo, MUTAHHS CHEPreTHYHOI Oe3nekw YKpailHW Ta iHIN 3aIMIIaloThCs
aKTyaJIbHUMH U TOTPEOYIOTh MOJABIINX I'PYHTOBHUX JOCIIKEHb.

Jleknis 2. Tema: EHepreTuuna 6e3nexka YkpaiHu.
Inan nexuii:
1. OcHOBHI MOJIOKEHHS EHEPTETUIHOI Oe3MeKH Y KpaiHH.
2. TomoBHI 1N eHEPreTUIHOT Oe3MEKH.
3. TlpuunHu eHepreTHYHUX MpoOIeM B YKpaiHi.

1. OCHOBHI 110/10’K€eHHS1 eHepPreTU4YHOI 0e3nexn YKpaiHu.

Eneprernuna Oe3neka Ykpainu BU3HaueHa B eHepreTuyHii crparerii Ykpainu 710 2030 p. Bona Bu3Ha4aeThes sk
3JIaTHICTD JAEPKaBH:

- 3abe3neunTH e(eKTHBHE BUKOPUCTAHHS BIACHOI ITaJIMBHO-CHEPreTHYHO1 0a3wy;

- 31iCHUTH ONTUMAJIBHY JUBEpCcH(IKaliio NIISIXIB 1 JyKepesl TOCTaBOK eHEeproHOCiiB B YKpaiHy;

- 3abe3neunTn KATTEMIAIBHICTh HaceleHHS Ta (YHKIIOHYBAaHHS EKOHOMIKM B pPEXHMI 3BHYalHOTO i
Ha/I3BUYaHOTO CTaHy i CTaHy BilHMU;

- [lomrepeanTH pi3Ki KONMMBAHHSA IiH Ha MaJMBHO-EHEPTETHYHI PecypcH, abo CTBOPUTH YMOBH JUisi 0e300I1icHOT
ajanTarnii HaIlioHAIbHOI €KOHOMIKH /10 HOBUX I[iH HA IIi PECypCH Ha CBITOBUX PHHKAX.



Eneprernuna Oe3rneka € HEBII'€eMHOI0O YaCTHHOK HalliOHANBHOI Oe3neku JepxaBu. EdexkTuBHa mnosiTuka
3a0e3reuyeHHs eHepreTHYHOI Oe3NeKH Yepe3 NOKpalleHHs 00'€KTiB eHEPreTHKH POOUTH MO3UTHBHUI BIUIMB HA CUTYALIiI0
B CKOHOMIIIl JICPXKaBH.

PiBeHb ecHepreTHUHOi OC3MEKH OINIHIOETHCS B BIAMOBIIHO 3 METOIUKOI, pPO3po0iieHO0 MiHicTepcTBOM
€KOHOMIYHOTO PO3BUTKY i TOpPriBmi. J[ns 3a0e3neueHHs] €HepreTHYHOT Oe3MeKH HEeOOXiTHO JOCITHCHHS 1 MiJTPUMKA
3aJjaHuX B MeTouIli NOPOTroBHX 3HAYEHb 1HIUKATOPIB.

Buxopnstun 3 MeTouky, Cy9acHHN CTaH €HepreTUIHOT OC3NEeKH OLIHIOETCS K He3aT0BUTEHHH.

Huspka edexTHBHICTh BUPOOHULITBA NAJIKMBa Ta HEPril 3 IX MOJANBIINM TPAHCIIOPTYBAaHHAM i BUKOPUCTAHHSIM B
raxy3sx rOCIOJAapCTBa IepiKaBy, 00YMOBIIIOIOTE HE3aJOBUIBHUI CTaH eHEepro3ade3neyeHHs.

3HOC TEXHOIOTIYHOTO 001afHaHHS 00'€KTiB MAIMBHO-EHEPT€THIHOTO KOMIUIEKCY IPU3BOAATH 1O HEHOPMAaTUBHUX
BTpAT €HEPTeTHYHOI CHPOBHHH, BTPAT €HEPTii B MiCIIEBUX TEIUIOBHX i EIEKTPUYHHUX Mepekax, 3HmkeHHI KK/ TermmoBux
CTaHILIH.

Yactka IMIOPTY B MOCTa4aHHI MaJMBHO-CHEPreTHYHHMX pecypciB  (Omm3pko 50 %)  Bimmosimae
cepeHbOEBPOIICHCHKOMY piBHIO. [IpH 11bOMY iCHY€E BCOKa MOHOIOJIBHA 3aJIeXKHICTh BiJl iMIOpTy HadTH i ra3y (0113bK0
70 %), Ta speproro nanusa (100 %) 3 Pocii.

TpynHomi 3 HapoOUIyBaHHSM BIIACHOTO BUAOOYTKY Ha(TH, ra3y 1 BYruulsi i MEpeKic Yy CTPYKTYpl CIIOKHBaHHS
€HEepropecypciB 3arocTpIOIOTh MPOOIEMy €HEepro3anekHOCTI.

YacTka CIIOKMBaHHS Ta3y B CTPYKTYpI 3aTaJIbHOTO CIIO’KMBAHHS TOI — 3JIMBOIO PECypCiB CTAaHOBUTH 45%, 110 B
JIBa Pa3y BHIIE CEpeTHbOEBPONIEHCHKOTO MTOKa3HUKA.

Hacninkom HemoTpuMaHHS MIPUHIMIIB €HEPreTHYHOI Oe3MeKN € HeraTUBHI HACIIIKU Ul €KOHOMIKH JEpKaBH.
BoHu BHpakaloTbCsl B HACTYITHOMY:

- HemoctatHi o6csru pobiT 3 peKOHCTPYKITil, TEXHITHOMY ITepeo30pOeHH] Ta BBeIeHHIO HOBHX mignpueMcts [IEK
i Tamy3seH, AKki 3a0e3MmedyroTh Horo (yHKIIIOHYBaHHS;

- ®i3uyHMA 1 MOpabHUI 3HOC OONAIHAHHS, 3POCTAHHS aBapiHOCTI oONagHAHHS, 30UTBIICHHS CHOXHBAHHS
pecypcis;

- 3HWKEHHS NPOAYKTHUBHOCTI TMIpalli, TUCIPOIOPIii MiH Ha MNaJUBHO-CHEPTeTHYHI PpEecypcH BHACIIIOK
HEJIOTPUMAaHHI MPUHIKIY €eKOHOMIYHO OOIPYHTOBAaHOTO LiIHOYTBOPECHHS;

- HeedexkTnBHEe BHKOpHCTaHHS MaJMBHO-CHEPIETUUHHUX PECYPCIB, IO BUKIIMKAE iX MepeBUTpara 1 3011bLICHHS
TEXHOT€HHOTO HABAHTA)KCHHSI HA HABKOJIMIIHE CEPE/IOBHIIIE;

- 3MeHIIeHHs 00CATIB BUNOOYTKY Ta BUPOOHMITBA MTAJMBHO-EHEPIETUYHHIX PECYPCIB;

- 3pocTaHHs KUIBKOCTI 1 TSXKKOCTI TEXHOJIOTIYHHX MOPYIIEHb;

- 30UIbIICHHS BUTpPAT Ha PEMOHTHI poOOTHM 3Bakaloun Ha HM3BKHH SKOCTI OONaIHAHHS, ITOTOYHOTO
00CITyroByBaHHs, BAKOHYBaHHX Oy/iBEIbHO-MOHT)XHUX POOIT i HEMPHUITYyCTUMO BUCOKOTO 3HOCY YCTAaTKyBaHHS;

- TlopymeHHs CTaOUILHOCTI TEIUIO Ta €JIEKTPOIIOCTAuYaHHs HACENICHHS Ta IIIIPHUEMCTB Bijl IIEHTPATi30BaHUX
IDKeped;

- Iopymennas Oe3mepepBHOCTI TMOCTABOK BHUKOPHUCTOBYBAHOTO MMAJMBA, MO0 MOPYIIye OOCATH BUPOOICHHS
€JIEKTPUYHOI Ta TETUIOBO1 €HEPTil, IPH BUKOPHUCTAHHI TaJTMBa OLTBI HA3BKOI SKOCTI;

- 3HM)KEHHS PIBHSI TEXHIYHOT OE3MEKH MAIMBHO-EHEPTETHYHOTO KOMILIEKCY 1, SIK HACIIIOK, 3pOCTaHHs HeOe3neKu
JIAaBUHOMOIIOHOTO BUXOAY 3 poOOTH €HEPTeTHYHOTO yCTaTKyBaHHS.

2. T'onoBHi wini enepreTuyHoOi Oe3nmeKH.

Tonoeni yini:

- EdekruBHe 3a0e3rneuyeHHs €KOHOMIKHM JIepXKaBH 1 HAceJCHHS OOTrPYHTOBAaHUMHU OOCSTaMHM EHEpreTHYHHX
pecypciB Ta 3a0e31e4eHHs CIPUATINBUX YMOB JUIS CTa0UIBHOTO COIIalIbHO €KOHOMIYHOTO PO3BHUTKY YKpaiHH;

- [puiiHATTS BCiX HEOOXIMHUX 3aXOJiB KCPIBHUIITBOM JCPXKaBH IS 3HMKCHHS 3aJICKHOCTI BiJl IMITOPTY
€HeproHOCIiB Ta auBepcudikaii JyKepes MocTaBokK;

- IligBuIieHHs PiBHS KOHKYPEHTOCIIPOMOXKHOCTI Tally3eil MaluBHO-CHEPIeTHYHOIO KOMILIEKCY, 3aCTOCYBAHHS
KpaIoro Mi>KHapOAHOTO JOCBiIY, PO3BUTKY BIIACHOI HAyKOBO-TEXHIYHOI 0a3u, MiABHUINCHHAS KBanidikamii IpariBHUKIB
raiysi.

OcCHOBHI HANIPSAMH €HEPreTHYHOI MOJTITUKH YKpPaiHH 3 TOYKH 30pYy 3a0e3Me4YeHHs] eHepreTHIHol 0e3neKn:

- IuBepcudikariist mocTaBOK yCiX BUAIB €HEPrOpecypciB;

- Cxopouenns eneproemuocti BBII 1o piBHS mpoBinHuX Kpain €Bpory;

- 301IBIIIEHHS BIACHOTO BUI00YTKY €HEPropecypciB 3 EKOHOMIYHO OOIPYHTOBAHUMH BKJIAJCHHIMH;

- 3abe3ne4eHHst 3310BUILHOTO CTaHy HiINPUEMCTB MATMBHO-EHEPTETUYHOTO KOMILIEKCY;

- HasiBHicTb 1 migTprMaHHs HEOOXiTHOTO PIiBHS CTPATETIYHOTO PE3epPBY CHEPropecypCiB;

- 3alesrneueHHs] BUIBHOI KOHKYPEHIli Ha KOHKYPEHTHHUX DPHHKAaX, KOHTPOJb 1 PEryJIOBaHHS HaTypabHHUX
MOHOIIOJIH 3 OOKY JiepKaBy;

- MakcuManibHO MOXKJIMBE BUKOPHCTaHHS 1 CTBOPEHHS HOBHX TPAHCHOPTHHX HOTY)XKHOCTEH TAIMBHO-
EHEPreTUYHUX PECYpCiB;

- CTBOpeHHS MUIOTHUX NPOEKTIB 3 BHKOPUCTAHHAM HOBHX JDKEPENT €Heprii 1 pO3MOBCIO/KEHHS iX B
HAIIOHAIEHOMY TOCITOJTAPCTBI IepKaBH;

- Po3po0ka Ta minTprMKa BIacHOTO BUPOOHHUIITBA 001aTHAHHS IOHOBIIOBAHUX JKEPEN EHEprii;

- BpoBakeHHST HOBHX JDKEpeNl €Heprii, y TOMY YHCII i3 BUKOPHCTAHHSIM BOJHIO, Ta30MOJIOHOTO BYTLIBHOTO
MaJMBa, BOJOBYTUIBHIN CycHeH3il Ta iH



Bce nepepaxoBaHe BuIlle HaBeAEHO 10 TeKCTy 3 EHepreTnynoi crparerii Ykpainu. e Tunosi, 3arainbHi BUMOTH 1
3a 3aKOHOMIPHOCTEH, 3aCTOCOBHI Juisi Oyab-ikoi KpaiHu. BomHouac YkpaiHa, sik 1 Oyap-sika iHIIA KpaiHa, Mae CBOI
IHIUBITyabHI 0COOIMBOCTI, SKi JAIOTh MOXIIMBICTh BU3HAYUTH 1 CKOHIIEHTPYBATH 3yCHIIIsl HA KOHKPETHUX HarpsMax,
SIKI 71al0Th HaMOUThIMil edexr. [ BH3HAYEHHS TakUX OCOOJMBOCTEH 1 BUOOpY HaWOINbII MPUHHATHOTO BapiaHTy,
HEOoOX1/1HO O1IbII JOKJIAIHO PO3IJISIHYTH ITOTOYHI ITpo0IeMH Ta HasiBHI YMOBH.

IIpuunHN eHepreTHYHUX NPoOJIeM B YKpaiHi.
1. BniiMB HM3bKUX BHYTPIIIHIX HiH HA ra3 Ta eJIeKTPOeHeprilo.

Eneprernuni nmpobinemMn YKpaiHu TATHYThCS 3 HEJaBHHOTO MUHYJIOTO, KOJH YKpaiHa Bxoawia 1o ckiaaxy CPCP.

OcHOBHA TEPHIIOTIPHYMHA EHEPreTUYHNX MpPoOJIeM - TOBTOCTPOKOBO 30epiraioThCsi HU3BKI IHIHM Ha Ta3 i
€JICKTPOEHEPTIIO [T HACEICHHS 1 )KUTIOBO-KOMYHAJIBHOTO CEKTOpA.

3a yaciB HE3aJCHKHOCTI 1151 TpodseMa odpocia Ta iHmumu (pakropamu. Ile HemocTaTHs BHI0OYyTOK HAPTH 1 rasy,
NOPIBHSUIBHUX O111HI TiJpopecypcH, HealeKBaTHA MOJITHKA B €HEPreTHYHIHN cdepi, 3HIKEHHS TPaH3UTHHX MOXIIUBOCTEH
3 HaTH 1 ra3y, BiICyTHICTh MOBHOTO SIEPHOTO IMKIY, BTpaTa HAyKOBOTO IMOTEHIIaTy Ta KBaji(ikoBaHOT poO6ouoi cui,
1 IesIKi 1HI.

Hwuseki, cBoro uacy, 1inn Ha ra3 B CPCP He no3BossuM po3poOisTH i BIPOBAPKYBaTH €Heprosoepiraroui
TEXHOJIOTII 3a MPHUKJIAZIOM 3aX0.1y, IO MIEPEKHUB eHepreTuHa Kpu3a 70-X pokiB. Y oMy HE OyJI0 EKOHOMIYHOTO CEHCY,
OCKIJIBKM BUTpPaTH Ha po3poOKy i MPOBEJCHHS TaKUX 3aXO0/IiB HE OKYIAEThCS. Te K came MPONOBXKYEThCS B YKpaiHi 1 10
CHOTO/IHIIIHBOTO JTHS.

Hi mpo sike BupimeHHI eHepreTHYHUX Mpo0ieM He Moke OyTH it MOBH JIOTH, ITOKH HE Oy/ie BUTbHE IHOYTBOPEHHS
HA Ta3 i eNeKTPOCHEPTIIO IS BCiX YKPATHCHKHUX CIIOKHUBAYIB.

VY nepxaBu YKpaiHa NpH MOTOYHOMY CTaHy €KOHOMIKH Ta PiBHS €HEPreTHYHHX NPOOIEM HEMae MOXKIHMBOCTI
YTpUMYBaTH coOmiaidbHI Tapupum Ha eHeproHocii. lle HemocwibHE 3aBHAHHSA IS OFOKETY, TOJNIOBHHH (aKToOp
CTPUMYBAHHSI [TPOIIECIB eHeProeHeKTHBHOCTI, EHePro30epeKeHHs Ta eKOHOMIYHOTO PO3BUTKY.

Hdns VYkpainm ng npobnema Oinbplle MONITHYHA, HDK ekoHoMiyHa. lle mpobnema BuOOpy Biaam, ii
BiJIOBiAIEHOCTI TIEpel HApoJOM 3a Maii0yTHE CBO€T KpaiHU.

[MTorouni Tapu¢u B YKpaiHi Ha eleKTpOoeHeprito B 3-4 pa3u HMKYE cepeliHiX eBponelchkux 1iH. Tapudu Ha ra3 B
10-12 pasis.

Bigmoga Bij migBuiieHHs Tapu(iB He MOXHA BUIIPaBaTH TypOOTOO BlIain po 100po0yT HaceneHHi. Skio Taka
TypOoTa AIHCHO €, TO BOHAa MOBMHHA BHPAKaTUCS B aApPECHOI JOMOMOTH THM, XTO THMYAcOBO HE 3MOXKE OIIadyBaTH
BHCOKI Tapudu.

Bech cBiT, 3a HEBETIMKUM BHHSATKOM, YCIIIIIHO XHBE 1 pa3-BUBAETCS PH EKOHOMIYHO OOrpyHTOBaHUX Tapudax, i
TypOOTa PO HACEJICHHS HE MEHIIe e()eKTHBHA.

Hwusbki miny Ha ra3 i nomitTu3amis 1i€i mpobjIeMu € TOJOBHUM T'aJJbMOM PO3BHUTKY MPOLECIB €HEPro30epekeHHs —
HS Ta eHeproeeKTHBHOCTI B YKpaiHi.

2. HenocraTHicTh BUTOOYTKY rasy.

IIpu motpebax Ykpainu B razi B oocarax e Menmie 50 Mipa. M3 Ha piK, BUIOOYTOK CTAaHOBHUTH OIH3bK0 20 MIIpS.
M3/pik.

[Ipu 1boMy Ha TOTPEOW MPOMUCIOBOCTI BUMaraeThes Habararo Ouibire 20 mupa. M3/pik, 1 6mu3bko 30 MIipa.
M3/pik Ha MOTPeOU HACEICHHS 1 TEIUIOCHEPTETHKH.

BojHouac, mpoBeieHHs 3aX0/IiB 3 CHEPro30epeIKEHHs Ta BUPIIICHHS MPOOJIEM B €JIEKTPOCHEPTETHUI, TO3BOJISIE
CKOPOTHTH CHOXKMBAHHS a3y sl OTped HaceNeHHs 1 TeroeHepreTuku 1o 4-5 Mipa. M3 / pik BKe 4epe3 YOTHPH-I'ATh
POKiB.

Hapnii Ha nepeyknaneHHst 1OoroBopis 3 Poci€ro 3 BUTiTHUMH YMOBaMH TOKYIIKH 1 TPaH3UTY POCIHCHKOTO razy -
MapHi, TaKk camo K i CyMHIBHI Ha/lii Ha BUJIOOYTOK CJIaHIIEBOT'O rasy.

Hi nemeBoro rasy, Hi TpaH3UTY, Hi CIIAaHIIEBOTO Ta3y B YKpaiHi ouiKyBaTH He citii. Buxonu 3 curyanii ciin nrykartu
B IHIIIOMY.

3. Cxopouenns TpaH3uty rasy 3 Pocii 1o €sponu.

I"a30Bi BiliHN Ykpainu Ta Pocii mpuBenn 10 ciopy i 00XiTHNX Ta30MPOBOAM HABKOJIO YKpaiHH.

Ile razonposou:

- «Smam» 35mipa. M3 / pik gepe3 binopycs, [lomsury no Himeuunnuy;

- «bmakutHMIt oTik» 16 Mpa. M3 / pik, Bix KC "beperosa", KpacHomapcekiii kpaif, Pocis, mo nay YopHOro Mopst
1o Typeuunnu;

- «IliBHiunmii notik» 55mnpa. M3 / pik, Bix Bubopra, Jleninrpaacekoi obnacti mo aHy Banrilickkoro Mops 10
Himeuunnu;

- CnopymxyBaruii «IliBnennuii motik» 63 mupa.m® / pik Bim KC "Beperosa", mo mmy Yoproro mops mo
6onrapcekoro Micta BapHa.

[naHyeThesl TAKOXK JIOJIATKOBE PO3IIMPEHHS TOTYyxkHOCTel «IliBHigHOro motoky» jgo 110 mupa. M3 / pik, I
OyiBHULITBO TazonpoBoay «Man-2» -16 mupa. M3/ pik. Lle Bifranyxenns Bij razonposoay «SImam» 3 Binopyci, y3nosx
cxigHoro kopoHy [Tonbii 1o CnoBau4nHY, 3 BUXOZOM Ha iICHYI0YY €BPOIIEHCHKY CUCTEMY MaricTpajibHUX I'a30IPOBOIIB
BiJ] 3aXi/THOTO KOPJIOHY YKpaiHH.

Kpim Toro, HaiOmKkInM yacoM Oy Iy Th HaJIaro DKEHi mocrayanHs 3piKkeHoro rasy 3 Pocii no €spomu.

[Tocrauanns rasy no [liBgenHOMY noToky 10 bonrapii nounyThes Bxke HanpukiHmi 2015p.

B manmit wac tpan3ut rasy depe3 Ykpainy cranosuth 80-100 mipa. M3 / pik, M0 IPUHOCUTH MPUOYTOK OLIBIIE
2,2 Mipa. noxapiB. 3a mi TpoIi MOKHa 3aKynoByBaTu He MeHIe 20% HeoOXiaHOTo 00'eMy rasy.



o 2018 poky Pocis camoctiitho, 6e3 nonomoru ykpaiancekoi I'TC i razocxoBwuii, 3Moxe 3a0e3nedyBaru €Bpory
ra3oM 3a JIOTIOMOTO0 HAasIBHOT BJIACHOT IHPPACTPYKTYPH.

ITicns 2018 p. roctpoi HEOOXIAHOCTI B YKpaTHChKil ra30TPaHCHIOPTHIM cUCTEMI 1 ra30CX0BHUINAX JUIst €BPOIH 1 st
Pocii Bxxe He Oyne. Tenep ne 3asBisroTh He TibKH B Pocii, HoiB €Bporri.

4. CeiToBi inu Ha ras.

CkJiajaeThes CUTYallis B CBITI 13 3a0€3MeYeHHSIM I'a30M Taka, [0 He3BaXKatouH Ha eKOHOMIUHI KPU3H 1 HaIloJIeTJIiBi
10 — TOPTYpPH 3HAWTH 3aMiHy TPAaIMLIHHOMY rasy, i YHHHUKH HE POOJATH iCTOTHOTO BIUIMBY Ha 3HIDKCHHS TCMITIB
3pOCTaHHSI IiH Ha ras.

3arajgpHOCBITOBA TEH/CHIIIS B TOMY, 1110 CIIOKMBAaHHS ra3y B MailOyTHROMY OyJie BUNEpeIKaTi MOXKIMBOCTI HoTo
BHIOOYTKY 1 TPaHCHIOPTY.

[IpuckopeHe 3pocTaHHs CIOKHBAHHS Ta3y IMOSCHIOETHCS [MIBUIKUM 301IbIICHHAM €HEProCIOKUBaHHS KpaiHaMH,
IO PO3BMBAIOTHCS, BHCHAKEHHSIM 3amaciB HaTH, 3pOCTAaHHSAM I[iH Ha Ha(Ty, 3a0pyJHEHHSIM HABKOJIMIIHBOTO
CepeIOBHINA, TIEPSBOOM Ha ra30Be MAJIKMBO TPAHCIIOPTY, HEOOXIMHICTIO 301IBIICHHS YACTKH ra30BOi CHEPIeTUKHU IS
HeWTpanizanii HeraTUBHOTO BIUIMBY Ha €HEPrOCUCTEMH 30UIbIIYETHCS YACTKU COHSYHOI Ta BITPOCHEPTETHKH.

[le 50-70 pokiB anpTepHATHBHU JUI TpaguuiiHoOro rasy He Oyzne. Llinu Ha ra3 Oyayte HemuHy4e poctu. Hisika
«ciaHIeBay, abo «METaHOTIIpaTHasD PEBOJIONIT HE 3/1aTHI B OCSDKHIM NMEPCIIEKTHBI CKIJIACTH MOMITHY KOHKYPEHIIIO
TpaauLiifHOMY razy.

«Crnanuesay» peosronis B CLLA - e ueproBuii iHBECTUIIIHHO-CIIEKYIITUBHUN PEKIaMHHUN MiXyp, III0 HE 3HANIIIOB
CBOTO IIPOIOBKEHHS B CBITI 1 IPUPEUCHNI HA MTPOBAJIbHE 3aBEPIICHHSI.

5. HepoJik rigpopecypciB B Ykpaini.

Enextpoenepris, mo BHPOONAETHCS HA TiAPOETCKTPOCTAHIIAX, [elIeBa 1 € OyXe IIHHAM pEeCypcoM.
l'ixpoenekTpocTaHIlis He BUMarae OpraHiYHOTO MAJINBA, He 3a0pyTHIOE HABKOJIHIITHE CEPEIOBHIIE 1 JyXKe IIBUIKO pearye
Ha 3MiHM HaBaHT)XCHb B CHEProCHCTeMi. 3HayHa YacTKa TiAPOCHEPTeTUKH B CHEPrOCHCTEMI JIO3BOJISE NEPEBECTH
TEIUIOBI BYTUTBHI €JEKTPOCTAHIII] HA BUTIAHUN PEXXHUM iX poOOTH i pO3BUBATH ITOHOBIIOBAHI JHKEpeIa eHeprii.

VYkpaiHa B HejxocTaTHiii Mipi 3abe3medeHa 1M eHepropecypcom (He Oimpme 30% Bixm OaxaHoro).
I'impoenekTpocTanilii, B OCHOBHOMY, po3TamIoBaHi mo piukax /[uinpo, Ilisgennwii byr i uictep.

6. IIpodiemu Bukopucranisa AEC.

Ha yxpaincekux AEC BHpoOsieThCS Maiixke TIOJIOBHHA BCi€T eeKkTpoeHeprii B YKkpaiHi.

Ile Hemoranwii mMokasHUK i eHeprocucremu. OmHak, moryxHocreli AEC HeZocTaTHRO I 3amoOiraHHs
MaiOyTHIX KPU30BHX SIBUIL B YKPaiHCHKiIH eHepreTuii. s oTpuMaHHSI €HEepreTHYHOI HEe3aJIeKHOCTI BiJl IMITOPTHOTO
rasy, 1[0 BUKOPUCTOBYETHCS B TEIIOCHEPT €THIII, HEOOX1THO 30UTBIINTH MMOTYKHOCTI CHEPTOCHUCTEMH K MiHIMYM BJIBIiYi.
e MOXyTh 320€3MeUNTH TITBKH aTOMHI €JIEKTPOCTAHII].

Sxmo He nomyckatu aBapiif moxioHo YopHOOMIBCHKOT, TO aTOMHA €HEPreTHKa € HalOIbII eKOJIOTIYHO YHCTOIO
Ta Oe3neyHoro. [HIMIeHTH B s/IepHil eHepreTuli 00yMOBIICHI, SIK IPaBHIIO, HE TEXHIKOIO UM TEXHOJIOTIEI0, a JF0JICBKUM
(axropom. Lle mopyIIeHHs perJaMeHTiB 1 MPaBIII eKCIUTyaTaIlii.

[Ticast YopHOOMIBCHKOI KaTacTpodu, Oe3rmeky aTOMHUX CTaHIli B YKpaiHi i B CBiTI BUpOCia B COTHI pasiB i
BUKITIOYA€ TIOPYIICHHS, MOB's3aHi 3 HEKBaTi(piKOBAHUM BTPYUYAHHSM B pOOOTY CTaHIIII.

He3Bakaroun Ha 3HAYHO MEHIIMH EKOJIOTIYHA IIKOJA B MOPIBHSIHHI 3 TEINIOBUMH €JIEKTPOCTAHIISIMH Ha BYTLILII,
SIEpHY EHepreTUKY He MOXKHA Ha3BaTH IIOBHICTIO €KOJIOTIYHO Oe3MeYHOI0.

Hagite mpu HOpMaibHI poOOTI elekTpocTaHimii 3 Hel BUKHAAEThCS OMu3bK0 250 pagioakTHBHHX 130TOIIB.
[{opiuHo 3'SIBJIAIOTHCS BCE HOBI HAYKOBI IMyOJIiKalii mpo HeOe3neku, mos's3ani 3 pobororo AEC.

TexHiyHO He BHpiLIeHI NpoOieMH yTHIi3alil BUBEIEHUX 3 eKCIUTyarallii aTOMHUX PEaKTOpiB 1 yCTaTKyBaHHS,
CXWJIBHOTO PaJli0aKTHBHOTO 3a0pyIHEHHSI.

HesBaxaroun Ha BCi i €KOJIOTI4HI MPOOJIeMH B JaHWW Yac albTepHATHBH SIEpHiN eHepreTuili Hemae. Hiski
MTOHOBJIIOBAHI JDKepesia, BITPOTCHEPAaTOPH 1 COHSYHI €IeKTPOCTAHIIT He 3[aTHI 3aMiHUTH aTOMHY €HEpreTHKY B YKpaiHi
1 B cBiTi. IcHyr04i 00CsTH Ta cOOiBapTiCTH BUPOOJICHHS €IEKTPOSHEPrii He 3aIumaroTh manciB Ha 3aMiny AEC iHmmmMu
Jokepenamu. CripoOH MiIMIHUTH aTOMHY €JIEKTPOSHEPreTHKY TEIIOBOT, COHSYHOI Ta BITPOSHEPTreTHKOIO0 MAIOTh HACIIIKA
y KpaTHOMY TiABHUIIECHHS Tapu(iB 3 pi3KIM HAPOCTAHHIM €KOJIIOTIYHHUX MPOOIIEM.

Jlekuis 3. Tema: IlpaBoBi B3a€eMOBiTHOCHHH YYaCHHKIB eHepro3ade3nedyeHHs YKpaiHM.

ITnan nexuii:

1. JeprxaBHI HOpMaTHBHI aKTH PETYIIIOBAHHS €HEPTOPHHKY.
2 [IpaBmita KOpuCTyBaHHS PI3HUMH BUAaMH €HEPTil Ta €HeproHOCIiB.
3. [Mopsinok ykmasaHHs TOTOBOPIB HA BUKOPUCTAHHS €HEPrOHOCIIB, X 3MICT Ta OCOOIUBOCTI.

1. Jep:xaBHi HOPMATHBHI aKTH PEryJIOBaHHSI eHEPTOPUHKY.

CtpyKkTypa yHOpaBIiHHS MaJHMBHO-CHEPTETHYHUM KOMIUIEKCOM YKpalHH CKIAaeThCs 3 0araTboX JIAHOK, SIKi
BHUKOHYIOTh TI€BHI (DYHKIIIi pEryIIOBaHHA Ta “‘CIIOHYKaHHS TMOBEIIHKH “TPaBIliB” HAa CHEPTETHYHOMY PHHKY JEpPXKABH.
[le 3yMOBIIEHO BaXJIMBICTIO EHEPTETHYHOTO CEKTOPY eKOHOMIKM YKpaiHH Ta HOro BHCOKOIO IPHPOIHOIO
MOHOIIOJII3aLIE0.

OCHOBHI €JIEMEHTH CHCTEMH JIEP)KABHOTO YIIPABIIIHHS Ta PErYJIIOBAHHS IIPOMHCIOBO-EHEPIeTHYHOTO KOMILIEKCY
VYkpainu HaBeneHi Ha puc. 3.1.

Ipesudenm Yxpainu - IHIIIOE Ta 3aTBEPIKYE 3aKOHM YKpaiHW, Ja€ TMOJAHHA Ta JOPYYCHHS IIOJ0
(YHKI[IOHYBaHHSI EHEPIOPUHKY B paMKaxX KOHCTHTYLIT IepKaBy.



Bepxosna Pada Vkpainu - po3po0isie Ta yxsanroe 3akonu. PHBOY (Paga HarionansHoi 6e3nieku Ta 000poHU
VYkpainu) - nepKaBHUIA OpraH NpH NMPEe3UICHTI YKpaiHHW, aHANli3ye CUTYyallilo, HaJae MPOIO3UIIT 00 PeryJtOBaHHs
po6otu ITEK.

Kabinem Minicmpie Ykpainu - BUIIMH BUKOHABUMII OpraH Jiep»KaBHOI Biagy YKpaiHu, iHILiIO€ po3poOiIeHHs
3aKOHIB, YXBaIIO€ MOCTAaHOBH, HAaKa3W 1 T.iH., y TOMY YHCJIi CTOCOBHO SHEPrOpMHKY YKpaiHH, aHali3ye MIKpo - Ta
MaKpOEKOHOMIYHI MOKa3HUKH Tay3i.
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Pucynoxk 3.1 - OCHOBHI €IeMEHTH CUCTEMH AEP>KaBHOTO YIIPABIIiHHS Ta PETYIIOBAHHS IPOMHUCIOBO-CHEPTETHIHOTO
KOMIUIEKCY YKpaiHu

HKPE (HamioHanpHa KOMICiSI peryiiOBaHHS €HEPreTHKH) - MPOBOAWTH aHAJ3 CTaHy SHEPreTHYHOIO PHHKY,
po3po0iisie, aHaIi3ye, Y3romKy€e TapuH Ha eHEPropeCypcH, PEECTPYE “TPaBIiB” €HEPTOPHHKY.

Jepoicasnuii komimem Yxpainu 3 enepeozbepesicerHs - MPOBOIUTH NEPKABHY MOJITUKY CKOPOYECHHS BHUTpPAT
€Hepropecypcis, y3roJDKye IIMTOMI BUTPATH MAJIMBA, KOHTPOJIIOE BUKOHAHHS 3aKOHOJABCTBA y chepi eHepro3oeperKeHHs
TOLLO.

Anmumonononvuuil komimem Yxpainu - TPOBOIUTH JIEPKAaBHY IMOJITUKY y cdepi 3aXUCTy EKOHOMIYHOI
KOHKYpEHIIii, KOHTPOJIIOE€ BUKOHAHHSI aHTUMOHOIIOJIEHOTO 3aKOHO/1aBCTBA.

Jlepoicagruii Komimem 50epHO20 pe2yniosanHst YKkpainu - TIPOBOAWTH JCPXKaBHY MOJITHKY y cdepi Oe3neku
(YHKIIOHYBaHHS sIZIEPHOT €HEPTreTHKH, KOHTpoItoe MisutbHicTh AEC Ta mocrauanHs 00saHaHHs i CHPOBHHU IS TOTPEO
SIIEPHOL EHEPIreTUKU.

Heporcasnuii komimem 3 YRpaeainHs 0epiHCABHUMU MAMEPIATbHUMU pe3epE8amy - TIPOBOIUTH JIepKaBHY HONITHKY
y cdepi Oe3mepebiitHOTO (HYHKIIOHYBAaHHS BAXIMBUX Tally3ed HApOTHOTO TOCIIONAPCTBA YKpaiHW, KOHTPOIIOE Ta
OpraHi3oBy€ BHKOHAHHS pilleHh KaOiHEeTy MiHICTpiB y cdepi CTBOpeHHS Ta MIATPHUMKH OEP>KaBHOTO pPE3epBY
MaTepialbHUX [IHHOCTEH.

DoHO Oepircasnoco mauna YKpainu - KOHTPOJIIOE IOTPHMAHHS 3aKOHONABCTBA y c¢epi BUKOPUCTAHHS
JIep’KaBHOTO MaliHa, IPOBOIUTH JEPKABHY MONITHKY Y chepi po3epKaBIeHHs Ta IPUBATH3ALIII.

OCHOBHHMH Jep:KaBHUMH aAKTAMH, IO PEryJiol0Th B3a€EMO-BiITHOCHHM MiX YYaCHMKAMH €HEPrOPHHKY
Ykpainm, € 3aKoHH i MpaBuJja:

- 3akoH Ykpainu “IIpo enekTpoeHepreTuky”;

- 3akoH Ykpainu “TIpo MOHOMOIIiI0 Ha METPOJIOTTYHY JisUTbHICTD

- 3akoH Ykpainu “IIpo mpaBoBHi pe’KUM HaA3BUYANHOIO CTaHy;

- [IpaBuna onTOBOTO PHHKY €IEKTPUYHOI eHEeprii;

- [IpaBuna KOpHUCTYBaHHS €JIEKTPUYHOIO EHEPTIEI0;

- IIpaBuna KOpHUCTYBaHHS TEINIOBOIO EHEPTIEIO;

- IIpaBuna nmoymadi Ta BAKOPUCTAHHS I'a3y B HAPOAHOMY I'OCIIONAPCTBI YKpaiHH;

- IIpaBuia HagaHHS HACEJICHHIO TIOCIYT 3 Ta30II0CTAYaHHS.

OCHOBHHUM BaxeJieM Jep:KaBHOT0 PeryJIOBAHHSA MiAIbHOCTI Cy0’€KTiB €eHEPropuHKY €:

- peryJtoBaHHS IIJISAXOM JIICH3YBaHHS,

- LIHOBE PEryJIIOBaHHS;



- MOJAaTKOBE PEryJIIOBaHHS;

- MUTHE PETyIIOBaHHS;

- IHBECTHUIIl{HE PETYIIIOBAHHSI.

2. IlpaBuia KOpUCTYBaHHS Pi3HUMHU BHIaMM eHeprii Ta eHeproHociis.

3Bakaro4M Ha T€, 0 OCHOBHUMH BUIAMH SHEPTii Ta eHePropecypciB, sSKi ChOTOIHI CIIOKUBAIOTHCA B YKpaiHi,
€ €JICKTOPOCHEPTis, TEIIOBA CHEPTisl, T'a3, PO3rITHEMO MPaBUIIa IX KOPUCTYBAaHHS.

Ilpasuna kopucmyeanns enekmpuunoio enepeicto 6io 31 nunus 1998 p.

i npaBmia BU3HAYAIOTH B3a€EMOBITHOCHHH CIIOKHBAYiB, IOCTAa4albHUKIB €JIEKTPUYHOI CHeprii Ta
eJIEKTpOIepeIaBaIbHUX OpraHizanii. BoHn € 000B’SI3KOBUMH IJi BUKOHAaHHS MiINPHEMCTBAMH, YCTAaHOBaMHU Ta
opraHi3amisiMH He3aJe)XHO Bil (OpPMH BIACHOCTI, SKi 3IIMCHIOIOTH BUPOOHUIITBO, CIIOKHBAHHS, MOCTadyaHHS
€JIEeKTPUYHOI eHeprii.

IIpasunamu peenameHmyomovcs:

- MOPSAJIOK NIPUEJHAHHSA €JIEKTPOYCTAaHOBOK 3aMOBHHKA JI0 €JIEKTPUYHOT MEpEeXi MmocTayaibHUKa (BiX HOJaHHS
HeoOXinHOI 3asBM, OACpKAHHSA TEXHIYHMX YMOB Ha MiJKIIOUYEHHS 10 YKJIaJaHHS JOTOBOpPY Ha IOCTadyaHHS
€JIEKTPUYHOI eHeprii);

- Mexi 0aJaHCOBOI HaJEKHOCTI Ta eKCIUTyaTaliifHOT BiAMMOBINAaTHHOCTI CTOPIH;

- BCTAHOBJICHHA Ta €KCILTyaTaIlis 3aco0iB 00Ky i yIpaBIiHHS €HEPTrOCIOKUBAHHSAM;

- PEKUMH [OCTadYaHHS eNeKTPOSHEPTii 3aJIe)KHO BiJ CTaHy CIIOXKHMBAaHHS 1 HABaHTAXKEHHS CHEPrOCUCTEMH Ta
(aKkTUYHOT CIJIaTH CHOXKHBAdeM 3a BUKOPUCTAHY EIEKTPOSHEprilo, ydacTh CIOXKMBada y rpadikax aBapiiiHHUX
0OMEXEHB;

- YKJIaJIaHHS JIOTOBOPIB Ha IMOCTauyaHHs eJIeKTPOCHEPTii;

- MOPAJIOK PO3paxyHKIB 3a BHKOPHCTaHHS EJCKTPUYHOI €Heprii 3a perysibOBaHHM Ta HEperyJIbOBaHUM
TapudaMu, TPUBATICTh PO3PaXyHKOBOTO NEPiOaY;

- SKICTh €JIGKTPOEHeprii Ta oIlaTa IOCTayalbHUKY 30MTKIB 3a TOPYIICHHS ITOKa3HUKIB SKOCTI
€JIEKTPOCHEPTi;

- mpaBa, 000B’s3KH Ta BiAIOBIAaJIbHICTh OCTaYAIbHUKA SICKTPOCHEPTii 32 PeryIbOBAaHUM 1 HEPET'YIbOBaHUM
Tapudamu;

- rpaBa Ta 000B’SI3KM CIOXHMBaya eJIEKTPUIHOI EHeprii.

[IpaBuita KOpHCTYBaHHS €IEKTPHYHOIO SHEPTi€l0 TAKOX

BCTAHOBIIIOIOTH TaKi TEPMiHM 1 BU3HAUCHHS, SIK: aBapiiiHa OpoHs, aBapiifHe pO3BaHTaKEHHS, TEXHIYHA OpPOHS,
eKoJIoTiyHa OpOHS Ta iHIIi, IO PEeTIAMEHTYIOTh Ti UM iHII BU3HAYEHHS OJHO3HAYHO.

IIpaBuia KOpUCTYBaHHS TEIUIOBOIO eHeprieto Bix 28.10.1999 p.

L1i mpaBuia pernaMeHTyIOTh B3aEMOBITHOCHHHM MiX MOCTa-4aJlbHUKAMHU 1 CIIO’)KUBAYaMU TEIJIOBOT €Heprii.
IIpaBusa 000B’3KOBI /11 BUKOHAHHS BCiMa IMOCTa4aIbHUKAMHM, CIIOKHBaYaMH TEIIJIOBOT €HEprii, OpraHi3allisiMH, 1o
BUTOTOBIISIIOTh NMPOEKTHY JOKYMEHTallil0, BUKOHYIOTh MYCK Ta HaJaroJpKeHHs oOJaJHaHHS Uil IPOEKTYBaHHS,
MOCTa4aHHs Ta CII0)KMBAHHS TEILIOBOI eHeprii.

IIpaBu/a BU3HAYAOTH:

- OCHOBHI TEpPMiHM Ta BH3HAYEHHS, KOHKPETHU3YIOTh TEPMIHH “NOCTaYaJbHUK KOMYHAJbHHMX HOCIYT”,
“BHPOOHMK TEIUIOBOI eHeprii ”’;

- TMOPSAJOK BUJadi Ta OJIep>KaHHS TEXHIYHUX YMOB Ha TEIJIONOCTaYaHHs Ta IPUETHAHHS CIIOKUBAYIB TEIIOBOT
eHeprii.

IcHye 1Ba MOHATTS TEXHIYHUX YMOB:

- TeXHIYHI yMOBHW, SKi BHIOAIOTHCA CII0)KMBAYEBI 3a HASBHOCTI TEXHIYHOI MOMKIUBOCTI MiAKIIOYCHHS 10
TEIUIOBHX MEPEeK;

- TIOTIepeIHI TeXHIYHI YMOBH - BUIAIOTHCS 32 BIACYTHOCTI TEXHIYHOI MOXIIMBOCTI MiAKIIOYEHHS A0 TEIUIOBUX
Mepex. IX BUAaloTh A8 po3isay albTepHATUBHMX JKEpel Terla, MOPiBHAHHA BAPTOCTI PO3MIIEHHS 06 €KTiB Ha
IHIIMX MalJaHuYUKax TOILO.

Y TexHiYHHX yMOBAX 323HAYACTbCH:

- JUKEpEeJIo TeIIONOCTaYaHHs;

- TEIUIOBI HaBaHTAKEHHS,

- rMapaMeTpH EHEProHOCIs, TiAPaBIIuHI PEKUMH;

- 1HIII BUMOTH 0 JIIOYUX MEPEkK, BUMOTH JI0 OOJIKY TEIUIOBOT €HEPTii.

VY4yacTe y pO3BUTKY CHCTEM TEIUIONOCTAa4aHHS €HEprornocTadalbHUX OpraHi3amiil BU3HAYAETHCS CHUIBHO 3
OpraHaMu MICIIEBOTO CaMOBPSAYBaHHS 1 0()OPMIIFOETHCS JOTOBOPOM MK 3aMOBHHMKOM Ta €HEProIOCTadalbHOIO
OpTaHi3aIlier0 BUXOITIN

3 TaKUX NPaBUIL:

1 Jomyck 10 eKcIulyartalii CHCTEM TEeIUIONOCTadyaHHs, POBEICHHS BUIIPOOYBaHb, ITyCKOHAJIAr0KYBaJIbHUX
po0it, ykiTanaHHsS THMYAaCOBUX JIOTOBOPIB, MpeACTaBICHHS 00’ e€kTa JlepxaBHil iHCIIEKIi] 3 eHePTeTHYHOTO HATIIAY.

2 YcTaHOBJICHHS Ta €KCIUTyaTallisi IpuiIajiB 00Ky il perysroBaHHs mapameTpiB TeroBoi mepexi. [Ipunaau
0011iKy BCTAHOBIIIOIOTHCS Ha MEXi 0alaHCOBOI HaJeXXHOCTI. Y pa3i He-IOTPUMaHHS I[HOTO MpaBHjIa PO3PAXyHOK 3a
TEIUIOBY €HEprito

BUKOHYETBHCSI 3 ypaxyBaHHsIM (AKTUYHHX BUTpPAT TeIUIa HAa AUISHII Mepexi Bif wiel Mexi g0 wmicus
(haKTUYHOTO BCTAHOBJICHHS PO3PaxXyHKOBUX MPHIIAIIB.

3 EkcryaTamist  cucTeMH — TEIUIONIOCTadaHHS.  BiAmoBimanmpHICTH 32  TEXHIYHHMH CTaH  CHCTEMH
TEIUIOTIOCTAYaHH Ta JUISTHKH TEIJIOMEpeki Micias Mexi OalaHCOBOI HAaJEKHOCTI, 3a3HAYCHOI B JOTOBOpI, Hece



cnoxuBad. CriokuBau MOBHHEH HaJaBaTH [0 EHEPronocravyajbHOi opraHizamii B ycCTaHOBJIEHiIH ¢opmi Ta B
y3rOJPKEH1 TEPMiHH 3BITHICTH ITPO CIOXHUTY TEIUIOBY €HEPTil0, BUKOHAHHS HOPM BHTPATH TEILIOBOI €HEPTil, a TAKOXK
N000B1 rpadiku TerutonocrayanHs. ['0TOBHICTh 00’€KTa 70 ONAIOBAJILHOIO CE30HY O(OPMIIIOETHCSI aKTOM, SIKUH
BHJIa€ €HepronocravyajbHa oprasizamis He mi3Hime 30 BepecHs MOTOYHOTO poKy. EHepromocradansHa oprasizaris
3aMIIae 3a o000 MPaBo HE MMOJIaBaTH TEILIO Ha HEMIJATrOTOBJICHI IO ONAIOBAIBHOTO CE30HY 00 €KTH.

4 Jlep>xaBHUI €HEPTeTUYHUI HATJIAJ 32 CUCTEMaMH TEIJIO- CIIOXKHMBAHHS Ta TeIUlonocravyaHHs. Jlep>kaBHui
CHePreTHYHUH HaIJIA] 3a CHCTEMaMH CIIOXKHMBAaHHS TEIUIOBOI CHEepril i KOHTPONb 3a TEXHIYHMMH CTaHOM Ta
eKCIUTyaTali€l0 CHUCTEM TEIUIO- CIOXKMBAaHHS 1 TEIUIONOCTaYaHHs 3lilicHIoe JlepKeHeproHaryisg 3rifHO 3
ITocranosoto Kabinery MinictpiB Ykpainu Ne 929 Bix 07.08.96p. 31 3MiHaMH 1 TOTTOBHEHHSIMH.

5VYMoBu npunuHeHHS Ta 0OOMEXEHHS TeIUIOBOi eHeprii. ¥ pa3i BiACYyTHOCTI B HOCTaTHIN KUTBKOCTI MajnBa
eHepromocTayaibHa OpraHi3allis MOBIJOMIISE TIPO II€ MICIEBHM OpraHaM BHKOHABUOI BJIAJH i 32 IX MOTOKCHHIM
MPOBOIUTH OOMEXKEHHS a00 BiIKIIFOUCHHS a0OHEHTIB TEILIOBOT CHEPTii.

[Toaya TemoBoi eHeprii aDOHEHTaM MPUIMHSIETHCS Y TAKUX BHIAIKAX:

- HECIUIATH 332 BUKOPUCTAHY TEILIOBY €HEPTrii0 Y 3a3HaYCHUN TEPMiH;

- HEBHKOHAHHSI CITO’)KMBAa4YeM PEriiaMeHTHHX PooiT;

- BBEJICHHS B EKCIUIyaTallilo CHUCTeM Teruio3abe3rneueHHs] 0e3 yd4acTi YNOBHOBa)XCHOTO NPEJICTaBHUKH
€HeproHarjsay 1 npejcTaBHUKa €HePronocTavyaibHOi KOMIIaHii;

- CaMOBUIBHOTO MIJIKIIIOYEHHS J0 TEIIOBOI MEpexi;

- MIPUETHAHHS CUCTEM TEIUIONOCTadyaHHs 0e3 NMpuiIafiB OONIKY Ta MOMIKO/PKEHHS IUIOMO, BCTAHOBJICHHUX Ha
o0aHaHHs CLIOXKHMBAYA;

- MIePEBUILIEHHS 00YMOBJICHUX JOTOBOPOM IUIAHIB TEIUIO- CIIOKUBAHHS;

- HE33/I0BUIFHOTO CTaHY CHCTEM TEIIONOCTAYaHHS;

- BIICYTHOCTI HiATOTOBJICHOrO NEPCOHAITY Il 00CIYroByBaHHS TOLIO.

6 O060B’s3KM Ta BIJNOBIJANBHICT €HEpromocradanbHoi opraHizamii. EHepromocravanbHa oprasizais
MiATPUMY€ TEMIIEpaTypy MepexeBoi BOAM BiAMOBITHO 0 BCTAHOBJIEHOTO Trpadika, He AOMMyCKA€ BiAXUICHHS O1IBII
ik Ha +30C, mpudomy TtemmepaTypa oOpaxoBYeThCS SK cepeaHpogoboBa. EHepromocravanbHa opraHizamis
3abesrneuye nojavy TerIoBoi eHeprii Ha moTpedi rapsvoro BOJIOCIOKHUBAHHS i3 3a0€3IIeYeHHSIM TeMIepaTypt BOIU
micist BogoHarpiBaua He Menmie +500C.

7 O00B’s3KM Ta IpaBa CIIOKMBAYa TEIIOBOI EHEprii.

CrnioxnBay 30008’ s13aHUH:

- IOTPUMYBATHUCSI YMOB JIOTOBODY;

- 3a0e3neuyBaTH OC3MEYHY €KCIUTyaTallifo BIACHOI TEINIOCIOXKHBAOY0]1 YCTAHOBKH;

- 3a0e3medyBartyn 30epeXeHHs npuiIaliB 00Ky Ta TUIOMO Ha HUX;

- OIIAYyBAaTH CHOXHTY TEILIOBY €HEPIilo;

- y pa3i BUSBIICHHS Y CIIO’KMBada BiJOOPY TEIUIOBO1 eHeprii (Yepe3 BiICYyTHI Y IPOEKTi OMMAIFOBAbHI IPHIIATH
Ta apMaTypy), BiH CcIUIadye €HeprornocTadaibHIid opraHizamii mrpad y po3Mipi I’ SITHKPATHOI BapPTOCTI CIIOXKHUTOI
TEIJIOBO{ €HEepTii.

8. [MTopsmok po3paxyHKiB 32 KOPHCTYBAHHS TEIUIOBOIO EHEPTIEIO.

Po3paxyHkH 3a KODUCTYBaHHSA TEIUIOBOIO €HEPTri€lo, sKa BINMYCKAETHCA EHEPronocTadaJbHUMH
oprasizaiisiMu, 3IiHCHIOIOTHCS BIAMOBIIHO A0 AiFOYMX Tapu]iB, YCTAHOBICHHWX MICLEBUMHU OpPraHamMH BIaJHM Ha
miZcTaBl TOKa3aHb NOpUJIaNiB OOJNIKY CIIOXKHMBaHHS TerwioBoi eHeprii. Tapudum 1ns  po3paxyHKIB  Mix
EHEeProIocTayajbHOI0 OpraHi3ali€lo Ta CloXXHBayaMH YCTaHOBJIIOIOTHCS 3TiIHO 3 po3paxyHkoM Baptocti 4,19 T'JIx
(1 I'kai) TemsoBOT eHeprii Ta He MOIMIMPIOIOTHCS Ha PO3PaxXyHKH CIIOKHMBavyiB-BUKOHABIIIB KOMYHaJbHHUX MOCIYT 3
HaceJICHHSIM.

BapTicTh TemioBoi eHeprii B Mepeskax CIIOKMBAYiB PO3IOMIISAETHCS MIXK CIIOKHBAUYaMH Ta CyOCIIO)KHBaYaMH
MPONOPIIIHO /10 IX YaCTOK Y CHOXHMBaHHI TEIUIOBOI €HEprii.

1 Bu3zHaueHHs KUIBKOCTI TEIJIOBOT €Heprii mapu.

2 BuzHaueHHs KiIbKOCTI KOHJIEHCATY, [0 MOBEPTAETHCS CIOXHMBAYaM, Ta MOPAIOK PO3paxyHKIiB.

3Bu3sHayeHHs KiIBKOCTI TEIUIOBOI eHeprii rapsA4oi BOIM, LIO BiJIIyCKAETHCS CIIOKHBAYaM, Ta HOPSIOK
PO3paxyHKIB.

4Tlopsiiok MOJaHHS 1 CIUTATH TUIATDKHUX TOKYMEHTIB 3a TEILIOBY €HEPrito.

Ilpasuna nooaui ma 6uUKOPUCMAHHA NPUPOOHO20 243y 8 HAPOOHOMY 20CHOO0apCcmei Ykpainu.

IIpaBuna € 0OOB’S3KOBHUMH [JISl YCiX HIANPUEMCTB, O0’€IHAHb 1 OpraHi3zamii, 3alHATHX BHUIAOOYTKOM,
TPAaHCIIOPTYBAaHHSM, 30yTOM 1 CIIO)KMBaHHSAM IPHUPOAHOTO ra3y, NPOEKTYBaHHAM CHCTEM TIa30IOCTa4daHHA 1
ra3ocroXrMBalvoro o0JaJHaHHS Ta HOro Hajlaro/JKyBaHHSM, HE3aJIEKHO BiJ HOTO BiJIOMYOTO MiJHOPSAKYBAaHHS 1
(dhopMH BIIACHOCTI.

IIpaBuia BU3HAYAKOTH:

1 Bzaemogionocunu:

- MDK ra3ornocrayajbHHUMH OpraHizauisiMu (MiANpUEMCTBaMH, SIKi BHIOOYBArOTh, BUPOOISIOTH, NEPEepoOIISIOTS,
TPAHCIIOPTYIOTH T'a3) i Ta3030yTOBUMH OpTaHi3aIlisIMI;

- MDK Ta30II0CTadalbHAMHU OpTaHI3aIlissiMA 1 CIIOKMBaYaMHU- MIANPHEMCTBAMHA TPOMHUCIOBOCTI  CIIBCHKOTO
rOCHONAPCTBA, SIKi BHKOPUCTOBYIOTH I'a3 SIK MMAJIMBO Ta CHPOBHHY 1 OTPHMYIOTh HOro 0e3mocepeJHbO BiJl ra3omnocraqyaibHol
OpraHi3arii Yi MocTav4aIbHIKA,;

- MK ra3030yTOBUMH OPTaHi3allisIMH i CIIOKHBAaYaMH- HiIIPHUEMCTBAMH Ta OpTraHi3allisiMH, II0 BUKOPHUCTOBYIOTH



NPUPOIHUH Ta3 SIK MATKBO | CHPOBUHY.

ITocamoBi ocobu i crieriamicTy, BiIOBIAIbHI 32 ra30BE TOCIIOIAPCTBO MiAIPHEMCTB, TIOBUHHI OyTH aTeCTOBaHI 3a
MU TIPaBUJIAMH Ta MPpaBUJIaMK OC3MIEKH B Ta30BOMY IOCIIOAApCTBi 1 pa3 Ha 3 pOKH.

KoHTpo:b 3a panioHaabHUM Ta eEeKTHBHUM BHKOPHCTAHHSAM IPHPOIHOTO Ta3y 3.ikcHioe JlepkaBHa iHCIIEKIS 3
e(eKTHBHOTO BUKOPUCTaHHA Ta3y, JlepaBHHi KOMiTeT HadTH 1 ra3y (Iep>kaBHa ra30Ba iHCIIEKIIis) Ta i1 OKPY)KHI EHTPH 1
I HHIL.

2 KiTbKiCTh IPUPOTHOTO Ta3y, KU OTAETHCS:

- KUTBKICTh Ta3y, Mepea0davyeHoro Ui MOCTAaBKA BH3HAYAETHCS JOTOBOPOM Y BiIIOBITHOCTI 3 3aTBEpHKCHUMH
nimitamu (pivHi, KBapTaJbHi, MICSYHI JIMITH, CEPEIHBOI000BI HOPMH CIIO>KUBAHHS);

- TIepPepO3MOILT KBAPTAIBGHUX JIIMITIB MiXK CITOKHBaYaMH TIPOBOJHUTECS Y BUHATKOBHX BHITAIKaX TUTBKH BIACHUKAM
(oHAIB CBOIM ITiABIJOMYNM OpraHi3alisM He Mi3HiIe HiX 3a 45 IHIB 10 3aKiHUCHHS KBapTaly,;

- Ipu TepeBUTpaTax 1000BOi HOPMH MOXKE 3/1iHICHIOBATHCS TPUMYCOBE OOMEKEHHS 10/[adi ra3y IiANpHEMCTBAM i
CIIOYKMBAYaM.

3 Bumoru 10 mpoekTiB razonocradanus. [1incTaBoro s po3poOIeHHs MPOCSKTIB ra3uikailii € 703Bia Ha IpaBo
CIIOKMBAHHS TIpUpOAHOTrOo razy. [lpu ckmajaHHI 3aBJaHHS Ha NPOSKTYBaHHS, MIJKIIIOYEHHS 10 MaricTpajJbHOTO
ra3oINpoBOJly CIIOYKMBA4 TIOBMHEH OAEPXAaTH TEXHIYHI YMOBHM Ha ra3olOCTadyaHHS O0’€KTIB, a TaKOXX TEXHIUHI YMOBHU
MIPOEKTYBaHHS [a30BOT0 00JIaJTHAHHS Bil AepaBHOI rasoincnekii. Tepmin aii TeXHIYHUX YMOB 2 pokH. B mpoekTi noBuHHa
OyTu 3abe3nedyeHa BHUCOKAa €(PEKTHBHICTh BUKOPHCTAHHS IMPHUPOIHOTO a3y, MOXKIMBICTH MEPEXOLy Ha PE3epPBHUM BHI
nmammBa 0e3  peKOHCTpyKWii 1 mepeoOmamnanHs. JlepkaBHili  raszoincmexmii, JlepskHarmsmoxopoHmpami - Ta
JepxcnoxxuBcTanAapTy YKpaiHu HaJaeThCsl IPaBO BUMAraTH Bifl BIANOBITHUX OpraHi3aliil BiMiHy /il THIIOBOTO ITPOEKTY
ra3olOCTa4YaHHs y BHIIAJKax , KOJIM He 3a0e3nedyeTbcs eQeKTUBHE BHUKOPHCTAHHS INpUpoAHOro rasy. Ilpoektu
Y3TOIXKYIOTBCS B Tiapo3ninax JepxaBHoi ra3oincrekii, JepkHarmssnoxopornparii ta Jlep>kcrokKuBCTaHAapTy YKpaiHu,
ra30I0CTavyaIbHIX, [a3030yTOBUX OpraHi3amisx.

4 TlpuenHanHs CIIOXKUBAYiB MPUPOJHOTO Tra3sy OO MAariCTpajJbHUX Ta30MpPOBOJIB Ta TA30BHX MEPEX HACEICHHX
ITyHKTIB.

[IpuennanHs 3MIACHIOETHCS BiIIOBIIHO 10 YMHHHUX 3aKOHOABYMX Ta HOPMATHBHHX akTiB. Y poOOTi epKaBHUX,
PpOOOYMX KOMICIH IIO0 MPUETHAHHS Ta BEACHHs Y MIPOMHUCIIOBY EKCILTyaTaIlif0 Oepe y4acTh JepikaBHA Ta30iHICKIIis, 1110
JIa€ BUCHOBOK TIPO BIJMOBIZHICTH 1 TOTOBHICTh 3MOHTOBAHOTO OONaJHAHHS /10 €(EKTHBHOTO BUKOPHCTAHHS IIPUPOTHOTO
razy, o)OpMJICHOTO BITIOBIIHMM aKTOM.

CrenianizoBaHi MOHTa)KHO-HAJIaro/DKyBajJbHI OpraHizaiii ITOBHHHI 3apeecTpyBaTHCS B OpraHax JAepKaBHOI
ra3iOHCIIeKIIii

1 oflepkaTi BHCHOBOK IIPO TOTOBHICTh BHKOHAHHS HHMMH HaJaro/kKyBalbHHX poOit. [Ipm npoBenenHi
HaJIaroJUKyBAIBHUX POOIT MPOBOAATHCS BU3HAUCHHSI €KOJIOTO-TEINIOTEXHIYHUX XapaKTEPUCTHUK 00JaJHAaHHS, KOMIIIEKCHA
IHBEHTapH3aLlisl IIKIUIMBAX BUKHUIIB Y arMoc(epy, BUIAEThCS PEKUMHA KapTa 3 TpadikaMu poOoTH 001aHaHHs 3TiTHO 3
BiITOBITHIMH (pOpPMaMH.

CkramaeThbes 3BIT, [Ie 3a3HAYAIOTH BCi IMOKA3HWKH, IO BIUIMBAIOTH HA e()eKTHBHE BUKOPHCTAHHS Ta3y y Pi3HHX
pexuMax poboTH oONMamHaHHS, Ta OOIPYHTOBaHI MUTOMI HOPMH BUTPAT MajiWBa HA OJMHHUITIO BHPOOIEHOI MPOIYKIIiL,
BU3HAYAIOTHCSA €KOJIOTO-TEINIOTEXHIUHI XapaKTePUCTHKH ra30CHOKHBAIOYOro 00 HaHHA 1 KOMIUIEKCHOI iHBEHTapu3arLlii
LIKIJJIMBUX BUKUIIIB y aTMOcdepy.

[epeBipka sSKOCTI 3aKiHUEHHX HAJAroJDKyBalIbHHX POOIT 0hOpMISEThCS akToM (IIUCYE BUKOHABEIh POOIT Ta
NPEICTAaBHUK JEPIKra30iHCIEKIIIT) Ta O1aeThCsl Ha PO3IIs JepyKaBHOT poO0Y0T KOMICIT i3 TPUHMaHHS ra30C0KUBAIOYOr0
00ajiHaHHS B €KCILTyaTallito.

5000B’s13k1 CIIOXKMBAYIB MPUPOJHOTO ra3y 3a BHMOTaMH paI[iOHAIBHOTO Ta €()EeKTUBHOTO BUKOPUCTAHHS
MIPUPOIHOTO Ta3y:

- Y BCTAHOBJICHI CTPOKH TPOBOAWTH PEXHMMHO- HAJIAro/LKyBalIbHI pOOOTH 0ONajHAHHSA, MaTH PEXUMHI KapTH i
rpadiku 171t 008 JHAHHS, TOTPUMYBATHCS iX poOOTH;

- JOTPUMYBATHUCS HOPM CIIO)KUBAHHI Ta3y Ha OJMHUIIO BUPOOJICHOT POAYKLIT, SMEHIYBATH TATOMI BHTPATH;

- BUKOHYBAaTH IPHIIMCH JEePKIa301HCIICKIIIT;

- 3alpOBa/KYBATH CYYacHi ra3oBi MaJbHHUKY;

- HEe eKCIUTyaTyBaTH KOTENbHI 0e3 aBTOMAaTWYHOTO PETYJIIOBAHHS MPOIECIB BUKOPUCTAHHS i KOHTPOJIO SKOCTI
CIIJIIOBAHHSI TIPUPOIHOTO Tazy.

6 B3aeMOBIJHOCHHM MiXX ra30MocTayaibHIMH, ra3030yTOBUMHU OPraHi3allisiMK 1 CII0OKUBAYaMHK IIPUPOJTHOTO ra3y:

- ra3ornocrayajibHUKHU Ta CIIOKHBAYi KEPYIOTHCS BAMOTAMH 1IMX TIPaBUIL;

- Ha 3UMOBHI MEpioJ] BU3HAYAIOTHCSI 00CATH CKOPOUYEHHS I0J]adi PUPOIHOTO a3y, BCTAHOBIIOEThCS OPOHS, sKa
BU 3HAYAEThCS JIEPKra3ioHCHEKLIEI0 ISl KOKHOTO MiNPUEMCTBA, Jie liepef0aueHui pe3epBHUN BH/I aJIHBa;

- BKa3iBKy Ha CKOpPOYEHHS Nojadi razy Hajae JlepkkomHadroras, KOHTPOIIb 3a MEPEBEACHHSIM Ha PE3epPBHE MaJIMBO
npoBoUTH JleprKrazoiHcreKis YKpaiHu.

7 O60B’s13KHM IOCTaYaIbHUKIB TIPHPOTHOTO Tasy:

- ToJ1ava rasy IpOBOJUTECS B OE3MEepEpBHOMY PEXKHMI, SIKIIIO IOTOBOPOM He IependadeHo iHIIe;

- ToJ1a4a rasy MpOBOJIUTECS PIBHOMIPHO ITPOTSATOM MICSIS B MEXaX cepeTHb0J000BOT HOPMH.

8 IIpunmHEeHHS Ta BITHOBICHHS ITO/Iadi Ta3y CIIOKUBAYAM.

OOMexyeThest 200 TIPUMAHSIETHCS TT0/1a9a ra3y y TaKUX BUITAIKAX:

- HECBOEYACHOMY PO3PAXyHKY 3a CIIOXKUTHIA ras;

- BIICYTHOCTI Iepea0aueHnXK MPOEKTOM MPHIaiB OOMiKY;

- BIICYTHOCTI 0OJIKY IPOAYKIIii, BHPOOJIEHOT 3 BUKOPUCTAHHSM Ta3y;



- BIJICYTHOCTI PeXXUMHUX KapT;

- BIJICYTHOCTI 3aTBEP/PKCHUX MUTOMHUX BUTPAT razy;

- BIJICYTHOCTI 200 BKJIIOUYEHHS HECIIPABHOT aBTOMATHKH PETYIIOBAaHHS BUKOPUCTAHHS Ta3y;

- HeBUKOpHCTaHHS BTOpHHHUX [IEP;

- HeTATOTOBJICHOCTI PE3EPBHOTO MAJIMBHOT'O TOCHOAAPCTBA JI0 POOOTH Ha pe3epBHOMY MaJIHBI.

BingHoBiIeHHs 10a4i ra3y miciis IoMOyBaHHs 31iIHCHIOEThCS 3 103BOITYy Jleprkrazioncnekuii, lepskaadrorasnpomy,
0 0(OPMILIFOTECS 32 (POPMOFO TIPABHUII Ta 3MIHCHIOEThCS JlepkaBHUM iHCTIEKTOpoM JlepiKra3ioHCTeKIil 3 e()eKTHBHOTO
BUKOPHCTaHHS Tazy.

9 [Nopsmok po3paxyHKIB 3a CIIOKUTHI MPUPOIHHMIT Ta3. Po3paxyHKH 3IIHCHIOIOTHCS 3TiAHO 3 YMOBaMH JOTOBODY.

10 MaiiHoBa BiAMOBIIAIBHICTE

- 32 CHOKMBaHHA Ta3y MOHAJ CepelHh0T000BI HOPMH 3 TO3BONTY T'a3030yTOBHX i Fa30TPAHCHOPTHHUX OpraHi3amii
CIOKMBayi CIUIAUYIOTh Y po3Mipax BusHaueHux y [locranosi Kabinery Miunictpis Bin 02.09.1993 poky Ne699;

- 3a HEJIONIOCTaBKY MPHUPOHOrO Ta3y CIIOKMBaveBl MOCTAYaIbHUKY CILIAYyIOTh NIEHIO B po3Mipi 8 % Bix BapToCTi
HEJIONOCTABJICHOT'0 Ta3y Y BU3HAYEHHI OTOBOPOM TEPMiH;

- TIpu 3a00ProBaHOCTI CIOXKUBAY CILIAYYE ra30MoCcTavyasibHii oprasizarii neHro B po3Mipi 0,5 %0 (3a koxkHYy 100Y)
BiJI BAPTOCTI BUKOPUCTAHOT'O Tazy.

3. Tlopsiaok ykjajiaHHs J10TOBOPiB HA BUKOPUCTAHHS eHEeProHociiB, iX 3MicT Ta 0c00JIMBOCTI.
JloroBopy Ha BUKOPHCTaHHS Ta 3a0€3MEUYEHHSI €HEepropecypcaMu 3/Ae0LIbIIOr0 € TUIOBUMHM, TEKCTH TaKUX
JIOTOBOPIB HaBeJIeH] Y BiINOBIIHUX MTPaBHiIaX BUKOPHUCTAaHHS TOTO YH iHIIOTO €HEpropecypcey.
Jloeosip micmums maxi po3oinu:
- BIIOMOCTI PO KOHTPAreHTIiB (MMOCTavYalbHUK-CITOKUBAY);
- BIZIOMOCTI IIpO MpeaMeT 10TOBOpY (00CSITH MoCTayaHHs);
- 000B’5I3KH CTOPIH;
IIpaBa CTOPiH;
MOPSA0K 0OMEXKEHHS Ta MPUIIMHEHHS II0CTauyaHHs eHepropecypey;
0011iK 00CATY MOCTavyaHHs Ta MOPSI0K PO3PaXyHKIB;
BiAMOBiJATBHICT CTOPIH;
hopc-maxopHi 00CcTaBUHU;
- BIJHOCHHH MK KOHTPAreHTaMu;
- 1HIII YMOBH;
- TepMiH JIii JOroBOpY, PEKBI3UTH Ta IiIIHCH CTOPIH.
YV euensoi oooamxkie 0o dozoeopy dodaromucsi:
- aKT PO3MEXyBaHHS BiAMOBiNaTHHOCTI CTOPIH;
- 1HII aKTH, MO PEryJIIOTh TEXHIYHI TUTAaHHS TPAHCIIOPTYBAHHS Ta CIIOKUBAHHS €HEPTOHOCIS.
JloroBopu MOXKYTb yKJIaJaTHCS:
- Ha TeXHIYHe 3a0e3MeueHHs] eHeProNOoCTayaHHs, KOJIM eHepro3adesneyeHHs BiI0yBaeThCS 3a TAKOIO CXEMOIO

- Ha IIOCTa4YaHHS €NEeKTPUYIHOI CHEPTil, KoM eHepro3ade3rneueHHs Bif0yBaeThCs 3a TAKOIO0 CXEMOI0

- Ha CIIUTbHE BUKOPUCTaHHS MEPEXK, KO eHepro3ade3nedeHHs BiTOyBAETHCS 32 TAKOIO CXEMOIO

- Ha IPUEIHAHHSI 10 MEPEXK - LieH TOTOBIP YKIANAETHCS JBOMA CTOPOHAMH (BUKOHABIEM 1 3aAMOBHUKOM).

AJTOPUTM TIPOBEICHHS Jil 3 MiIKJIIOUCHHS 3aMOBHHMKA JJO MEPEX IOCTAa4aIbHOI OpraHizailii B 3arajbHOMY
BUIJISI/II HABEICHUH Ha puc. 3.2.
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Pucynok 3.2 - Anroputm ykiagaHHs Ha IPUEIHAHHS 10 CHEPrOMepexi

Jlekuis 4. Tema: Oprani3aniiino — TexHiuHi 0cHOBH 3a0e3MeYeHHs MIAMPUEMCTB eHEPropecypcamMu.

ITnan nekuii:

1. OpranizaniiiHa CTPYKTypa JIaHKH MANPUEMCTBA, BIAMOBIAAIBHOT 3a eHepro3ade3neyeHHsl.
2. CTpykTypa TeXHIYHHX 3aC00iB eHepro3ade3neueHHs MiAIPHEMCTB.
1. Opranizaniiina cTpyKTypa JaHKH NiANPUEMCTBA, BiANOBiAaJbLHOI 3a eHepro3ade3neyeHHs.

Opranizamiss moctadaHds i 0e3aBapiiHOTO CIIOKMBAaHHS €HEPreTHYHHX PECypCiB Ta eHepril Ha MigIpHEMCTBI
periJaMeHTOBaHa JIF0YMMH B YKpaiHi 3aKOHAMH Ta MPABHJIaMH, iHIIMMH HOPMAaTHBHHMH OKyMeHTaMH. [1iqnpuemMcTBo
(opranizariist), 10 BAKOPUCTOBYE €HEPrOpPeCypCH, MOBUHHA BUKOHYBATH TaKi (yHKITIi:

1 AnMiHICTpaTHBHO-KOHTPOJIBHY:

- HarJjs g 3a BUKOHAHHSIM l'lpa]_[iBHI/IKaMI/I HiI[HpI/ICMCTBa IIpaBUJI CHEPIrOCIOKUBAHHA

- oopMIIEHHS JJOKyMEHTAIlIT 110/10 OCTa4aHHs Ta 00Ky eHepropecypcis;

- YCT@HOBJICHHS PEXKHUMY €HEPrOCIIOKUBaHHS;

- KOHTPOJIb 32 IUCHUILTIHOI EHEProCIOXUBaHHS;

- pO3pOOJICHHS 3aX0iB 3 EHEPro30epeKeHHS;

- pO3pOOJIEHHS! HOPM ITUTOMUX BUTPAT €HEPTOCIIOKIUBAHHS.

2 OprasizaniifHo-IUCIEeTYEePChKY:

- Oprasi3allis JUCTIeTYePCHKOI CITY)KOH MiAPHEMCTBA,

- KOHTPOJIb 32 pOOOTOI0 CHEPTONPUIMAaIBHOTO 00afHAHHSA, O0IIK HABAaHTAXXCHHS O0JIaHAHHS;

- oprasi3ailis poOiT pu BUHUKHEHHI Ha/I3BUYAHIAX CUTYAITii.

3 PeMoHT eHepreTHYHOr0 00Na{HAHHS:

- po3pobJIeHHS IIaHy OTJISAAY, IIOTOYHOTO Ta CEPEIHBOTO PEMOHTIB, KalliTaJbHUX PEMOHTIB,

- IIPOBE/ICHHS PEMOHTIB, 3a0€3e4eHHs 3allaCHIMH YaCTHHAMH.

4 KanpoBa NoJiTHKa:

- MAroTOBKa KaJpiB HEOOXiAHOT KBamidikarii;

- aTecTallis Ta epeaTecTallis mepcoHany;

- MIPOBENICHHSI HEOOX1THUX HaBYaHb.

5 ImxeHepHa miATPUMKa JIIF0Y0T0 €HEProrocroapcTpa;



- po3po0JICHHS HOBHX MPOECKTIB;

- pO3pO0JIeHHS TOKYMEHTALIT 00 PEKOHCTPYKIIT AiI0YrX 00’ €KTIB;

- IH)KeHepHE CYNPOBOIKEHHsI BUPOOHHIITBA Ta Oy/1iBHHUIITBA;

- 3B'SI30K 13 3Iy4YCHUMH OpraHi3allisiMH;

- TIPOBENICHHS ITyCKOHAJIATOKYBAIEHUX POOIT;

- y4acTb y IpUHMaIbHUX KOMICIsIX.

6 KoHTpOb SIKOCTI €HEProIpOIyKTiB, M0 IIOCTAaYa0ThCs Ha MiAIPHEMCTBO, 3B'SI30K 3 IOCTAYaIbHIKAMHU.

3rigHO 13 Ha3BaHUMHU (QYHKIIIMH Ha TiATPUEMCTBI CTBOPIOETHCS IMiIPO3AL, SKUI BUKOHYE 3a3Ha4eHI QYHKIIi1
Ta € BiJIOBIATBHNM 32 {X CBO€YaCHE BUKOHAHHS. 3aJIe)KHO BiJ KITBKOCTI CIIOXKHMBAHHS €HEPTOpeCypciB Ta ix 00’ emy
MOJKYTb CTBOPIOBATHUCS ACMAPTaMEHTH, YIPABIIHHA, BIJAIHN, JAHKH, TPYIIH, CITy>KOM EHEPTeTHYHOT0 TOCHOJapCTBa.
KepiBHIKOM TakuX MiApO3iJIiB MOXKe OYTH TOJIOBHUH €HEPTETHK, HA9alIbHUK CITY)KOU. Y 3araJbHOMY BHIAIKY 3T1THO
3 IlpaBuiamu Oe3meku CHUCTEM ra3ornocTadyaHHs YKpaiHM Ha MiJOPUEMCTBI CTBOPIOETHCS ra3oBa ciyx0a, sika
BiAMOBia€ 3a Oe3neyHe ra303a0e3neYeHH MiANMPUEMCTBA.

Ha nocany econosnozo enepeemurxa, KepiBHUKaA ra30BOi CIIy>)KOU TIPU3HAYAIOTHCS OCOOH, 110 MAIOTh CIIEI[ialbHYy
BHIILY OCBITY Ta NMPOWIIIN HABYAHHS, CKJIAJH ICIIUTH Ha 3HAHHS MPaBWJI Ta HOPMATUBHUX aKTiB, sIKi PETJIaMEHTYIOTh
KOMIUIEKC po0iT 3 eHepromnocrayanHs mignpuemcrsa. Ocodw, 10 € KepiBHUKAaMH JJAHOK BUIIEHA3BAHOTO IMiIPO3/LTY,
TaK0X MMOBUHHI MPOWTH HAaBYAaHHS Ta MEPEBIpKY 3HaHb, HEOOXIAHMX MPABWI Ta IHIIMX HOPMATHBHHX JIOKYMEHTIB
3rigHo 3 “THIIOBOBMM NOJIOXEHHSM IPO IMepeBipKy 3HaHbL”. KepiBHUKH NpOXOAAThH IEepeBipKy 3HaHb 1 pa3 Ha Tpu
POKH, KepiBHUKHU Ta30HeOe3neyHux pooirt (Maiictpn) - 1 pa3 Ha pik.

lonoBHUII eHepreTWK, HaYaJbHUK Ta30BOi CIYXOM € TEepPCOHAIBHO BiANOBINATBHUMHU 3a Oe3Meuny
eKCIUTyaTalio o0NaTHaAHHS €HePreTHIHOTO TOCIOIapCTBA MiAMPUEMCTBA, PO IO CKIANA€ThCS BiAMOBITHIN HaKa3
0 MANPUEMCTBY, IHII KEPIBHUKHA MIiAPO3IINIB EHEPreTHYHOTO0 TOCIOAApCTBA TaKOX € IEPCOHAIBHO
BIATIOBiTaTbHUMH 3a CBOIO JIAHKY POOOTH, MPO M0 TAKOX CKIAAETHCS BIANMOBIAHWIA HaKa3 IO MiANPHUEMCTBY (Ta-
30He0e3MMeyHi poOOTH TOIIIO).

Bci BinmoBiganpHi 0cO0M, KEPIBHUKH, 1H)KCHEPHO-TEXHIYHI MPAIiBHUKA €HEPTeTHYHOTO ITiIPO3A1Ty MalOTh
OyTH 03HalOMJIEH] 31 CBO€IO TOCATOBOIO IHCTPYKIIIEIO, /Ie 3a3HAYAIOTHCS OCHOBHI (DYHKIIT MpariBHUKA, HOTO MpaBa
Ta 00OB’s3KM, BimnoBimangbHicTh. OJWH NPUMIPHUK Takol IHCTPYKLIi 3HAXOAMTHCSA Yy NpaliBHUKA, APYTHHA - y
KepiBHHKA MIAPO3IiTy.

VY 3aranbHOMY BHIJIAJI CTPYKTYpa eHepro3ade3nedyoyoro miapo3aiy miInpueMCcTBa Ma€ TAKHA BUTIISL;
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Pucynok 4.1 - Ctpykrypa eHepro3adesneuyBajibHOTO HiIpo3alTy

2. CTpyKTypa TeXHiYHHMX 32c00iB eHepro3ade3nevyeHHs! MiANMPUEMCTB.
TexHiuni 3aco0m eHepro3aOe3nedeHHs MIANMPUEMCTBA 3aJISKHO BiJl BHKOHYBAaHUX HUMH (YHKIH MOXHA
PO3AIINTH HA TaKi:
- TIepenaBaibHi;
- pO3MOIiNEHI;
- MepeTBOPIOBANIBHI;
- IpuiMabHi;



- 00JTiKY;

- KOMIICHCYIOUi;

- MpHUCTPOT Oe3NeKH.

OcHOSHUMU BUMO2AMU 00 EHEP2EeMUYHO20 00NIAOHAHHS € MAKI:

- HaJIHHICTE;

- BEJIMKHUH MDXXPEMOHTHHH TIepioJ;

- CTaDIMBHICTP Ta AKICTh BUXiTHHUX ITapaMeTiB;

- OesmepebiitHicTs poOOTH.

Po3srnsiHeMo Ha3BaHI NPUCTPOI Ta TX XapaKTEPUCTHKH OLTBII IETaTBHO.

Ilepeoasanvrumu npucmpoamu MOXyThb Oyth enekTpuuni Mmepexi (JIEII), mmHompoBoaw, MarictpaibHi
ra30IpOBOIN, Ta30Bi MEPEXi, JTOKaIbHI TEIUIOBI Mepexi. Jlo TeIIOBIX Mepex, KpiM TpyOOmpoBOiB, BiTHOCATE TaKOXK
HACOCH, 110 TIePEeKauy0Th TEIUIOHOCIH.

Po3noodinbri npucmpoi po3nOAUISIOTS CHEPTito a00 eHEProHOCii MiXK criokuBadaMu. J{o HUX BITHOCSATH 00’ €KTHI
(BHYTpILIHI PO3MOALIBHI) Mepexi, TpaHcopMaTOpHi MiACTaHIii, BUMUKa4i, PO3NOAUIBbHI madu, pO3NOIiIbHI ra30Bi
Mepexi, IMyHKTH Ta30pOo3M0oJIiTy, Ta30Bi mijcTaHiii, madHi po3NoAibHI CTaHIi, TEIUIOBI IyHKTH, 3alipHa apMarypa,
knananu Tomo. OCHOBHA iX (yHKIIS - 3a0e3NedeHHs] TPaHCIOPTYBAaHHsS E€HEPropecypciB /10 €HEProcroKHBAKYOTO
o0JiaiHaHHs Y HeOOXIHIN KUTBKOCTI Ta Oe3mepediliHo.

Tlepemesoproganvhumu npucmposmy Ha3UBaIOTh 00JIQJHAHHS, IO 3MIHIOE (i3MYHY MapaMeTpu eHepropecypcis,
SIK1 TIOIAIOTHCS Ha T€ UM iHIIE €HEeProCIIOKUBaIbHE 00ManHaHHsA. HUMH MOXyTh OyTH €l1eKTpOHHI IIepeTBOpIoBadi, 1o
3MIHIOIOTh YacTOTy ENEeKTPHYHOTO CTpyMy (TpaHC(OpPMAaTOpHi, TpPaH3MCTOPHI, MEXaHi4Hi), BHIPSIMIIAYi, IO
MIEPEeTBOPIOIOTh 3MIHHHH CTPyM Ha MOCTiHHWIA, iHBEPTOpPH, AKi MEPETBOPIOIOTH MOCTiHHWNA cTpyM Ha 3MmiHHHA. Lli
MIPUCTPOI 3aCTOCOBYIOTH i 30iMbIIeHHS a00 3MEHIICHHs (PEryIIOBaHHS) YacTOTH OOCPTaHHS EIEKTPOIBUTYHIB.
BunpsiMirsidi Ta iHBEpTOPH 3aCTOCOBYFOTh ISl JKUBJICHHS CHCTEM 1 NMPUIIANIB, SIKI BUKOPUCTOBYIOTH IIOCTIHHUH CTPYM,
BOHH TaKOX BUKOPUCTOBYIOTHCS Ha BenuKuX JIEIL sKki 3’€nHyrOTh MiKAEp)KaBHI 00’ €KTH IS BUKIIOYESHHS B3a€EMHOTO
BIUIMBY Ha SKicThb eHeprii, mo mepenatotscsi numu JIEIL. CrabimizaTopu Hanmpyrd BHKOPHCTOBYIOTH IPH KHUBJICHHI
KOMII'FOTEpIB Ta iHIIOI eIeKTPOHHOI TEXHIKH.

Ipuiimansni npucmpoi BAKOPUCTOBYIOTHCS TS MIAKITIOUCHHS SHEPrOCIIOKUBAIOYOr0 00JIaHAHHS.

o npunadie 06xixy BiTHOCSTH By3IIH 00JIiKy BAKOPUCTaHHX €HEPrOpeCcypCiB, SIKi BKIIOUAIOTh apMaTypy (Ipoceli,
KpaHW, 3aCyBKH, (JIaHIli), BAKOHABYY Ta PEECTPyIOUy amapaTypy. BukoHaBua Ta peecTpyroda amaparypa MOke OyTH
MEXaHIYHOI0, EJIEKTPUYHOI0, aKyCTHYHOIO, EIEKTPOHHOIO Pi3HOTO TUITY IOTY>KHOCTI. BuKOHaBYa amaparypa 3aJ1exxHo BiJ
KOHCTpPYKILIi 3aco0iB 00NiKy MOX€ NPOBOJAMTH BUMIPH JIIHIHHUX BEJIWYMH, IIBUJIKOCTI, CHEPreTHYHUX IapameTpiB
€HEeproHOCIIB.

o xomnencyrouux npucmpois BITHOCATH NPUCTPOI, 1110 AIOTh MOKJIMBICTb KOMIICHCYBaTH PEAKTUBHY E€HEPTil0
(emHicHI, IHIYKTHBHI, CHHXpOHHI JBUryHH). KoMmieHcytodi npucTpoi TeroTpac (3anodiranHs 3MiHaM JOBXUHH TPyOH
TIPH TEMIIEPATypPHOMY PO3IINPEHHI), KOMIIEHCATOPHI OaKy sl KOMIICHCAIi1 HACIIKIB T1IpOyIapiB TOMIO.

Ilpucmpoi’ be3nexu BUKOPHCTOBYIOTH JJIsi Oe3aBapiiiHOl mojadi eHepropecypciB abo aBapiHHOTO BiIKIFOYCHHS
CHCTEMH Y pa3i IEepeBHIICHHS MaKCHUMAaJIbHHUX IapaMeTpiB (pyHKIIOHYyBaHHS cucTeMH. Jl0 HUX BITHOCSTH €IEKTPHYHI
3ano0KHUKH, aBapiliHi 3ano0KHUKY, TiadparMu eMHOCTI Ta TpyOOIIPOBO/IIB, MEXaHIUHI 3aI1001KHI KIalaH! TOIIO.

Oco0iMBYy yBary HeoOXiZHO 3BEpTaTH Ha CTaOUIBHICTH MOJa4l eHepropecypciB Ta iX sKiCTb, 00 BiJ IHOTO
3aJIeKHTH SKICTh MMPOAYKIIii, SIKY BHITyCKa€ MIAMPUEMCTBO, Ta Oe3aBapiiiHICTh HOro poOOTH.

VY 3arabHOMY BHIISIII CTPYKTYpa TEXHIYHUX 3ac00iB Taka:

Pucynok 4.2 - CtpykTypa TeXHIYHHUX 3ac00iB eHepro3zade3neueHHs ImiApHEMCTBA

Jlexuis 5. Tema: Oprani3anis 06/1iKy cno:KMBaHHS eHepropecypcis.
ITnan nekuii:

l. IOpunnyanae opopMIICHHS BiAIOBIaTHHAX 32 CIIOKUBAHHS Ta 00JIIK €HEPropecypciB Ha IMiIPHUEMCTBI.

2. Texuiuni 3aco0u 0ONIKy eHepropecypciB (€HeprocrmoKuBaHHA). Bumorm mo iX KOHCTpYKIii Ta
TEXHIYHOTO CTaHy, YMOB MOHTaxy. [lepeBipka 3aco0iB 00Ky €eHeproCIOKHBaHHS.

3. [opsimok nOKyMEeHTyBaHHS Ta OQOPMIICHHS Pe3yIbTaTiB OOJIIKY €HepropecypciB Ha IiIIPHUEMCTBAX.

Meska po3moaiTy BilOBIIANBHOCTI TTIOCTaYaIbHIKA Ta CIIO)KHBAYA.

1. IOpuanyne opopMmileHHS BiANOBIZAILHNAX 32 CIIOXKUBAHHA Ta 00JIiK eHepropecypcis Ha MiANPHEMCTBI.

EneproycraHoBKH CIOXHBa4iB MaroTh OyTH 3a0e3nedeHi HeoOXimHMMHU 3acobamMu OOJIKYy eHeprii s
PO3paxyHKIiB 3a CIOXHTY eHeprito. [IpuenHaHHS Ta OiIKIOUCHHS 0 MEPEX CIIEKTPONepeaBaibHOl opraHizaril
CIIOXHBAYiB, MO0 He 3a0e3leueHi pO3paXyHKOBHMHU 3acobaMu 00miky, 3aboponseThcs. KoxHa TapudHa Trpymna
CMOXKBayiB Mae OyTH 3abe3MeueHa OKPEMUMHU PO3PaXyHKOBUMU 3aC00aMH 00JIiKY.



OxHi€e0 i3 yMOB YKJIaJaHHs JOrOBOPY Ha €HEProrocTayaHHs MK EHEeprolocTadyalbHOK OpraHi3aliclo Ta
CIIO)KMBaueM € BHYTPIIIHII Haka3 CIOXXMBaya Mpo NPU3HAYECHHS 0Ci0, BIAMOBINaJbHUX 3a €JIEKTPOrOCIOAapCTBO Ta
JOTPUMaHHS CIOXHBaueM yMOB JOTOBOPIB Ha IIOCTA4aHHS CHepropecypciB. Y 1mpoMy abo OKpeMOMy Hakasi
MIPU3HAYAETHCS BiIIOBIabHa 0c00a 32 IOTPUMaHHS YMOB JIOTOBOPY OO0 CIIOKMBAHHS Ta 00JIiKy eHepropecypcis Ha
MATPUEMCTBI. Y 3arajibHOMY BHIAJKY I 0co0a € IpaliBHUKOM €HEPreTHYHOI CITyOH MiJIPHEMCTBA, Ma€ BiJIIOBITHY
OCBITY Ta € IH)KCHEPHO-TEXHIYHAM IPAL[iBHUKOM.

Ha maxky ocoby nokniadaromecs maxi 0008 'a3xu.

- HarJij 32 JOTPUMaHHAM YMOB 3HaXOJDKEHHS Ta eKCILTyaTalil npuiaaiB o0IiKy;

- HaIIA] 32 CIIPABHICTIO IPHIIAAIB 00Ky, OTTIOMOYBAaHHIM MIPHUIIAiB;

- CBO€YAcCHa IepeBipKa MPMIIadiB 00IiKy;

- CBO€YACHE 3HATTS MOKa3aHb MPHIAAIB O0TIKY;

- oprasizaifisi [OCTyIy 10 NPUIAIIB O0JIIKY MPEICTABHUKA MOCTaYaIbHUKA CHEPTOPECYPCIB Ta KOHTPOIIOIOYHX
Oprasizarii;

- HarJsi 3a JOTPUMaHHIM PEKUMY €HEprocroXMBaHHS Ta HOro rpaHMYHUX BEJTUYUH;

- HarJjsiJ 3a 3HAUYCHHSIM ITOKa3HHUKIB SIKOCTI €IEKTPUYHOI Ta TEIIOBOT eHepTii;

- ONEpaTUBHE CIUIKYBaHHS 3 IEPCOHAIOM CHEPrONOCTayalbHIX OpraHi3aliii;

- aHaJli3 eHeproCIOKUBaHHS;

- MiATOTOBKA MPOMO3HUIII KEPIBHUITBY 1010 IOCTAYaHHs Ta BUKOPHCTAHHS €HEPropecypciB.

Pasom i3 euxonanusm 3a3navenux 0606 a3Ki6 maxit 0codi Hadarmuvcs neeHi npasa.

- laBaTH TIPUIIICH TIPalliBHUKAM EHEPrOCIIOKUBAIOYMX MIAPO3AUIB IOJ0 €()EeKTHBHOTO BUKOPHUCTAHHS
€Hepropecypcis;

- aBaTH BKa3iBKH IIOJO 3MiHU TpadikiB eHePrOBUKOPHCTAHHS,

- JaBaTH BKa3iBKU LIOJO IMIATPUMKH YMOB EKCILTyaTalil eHepreTHYHOTro o0JialHaHHS TOLIO.

3a3HaueHi 000B’sI3kK Ta MpaBa (QIKCYIOTHCS Y MOCAIOBIN IHCTPYKIIii TAKOTO MpAaIliBHUKA, KA BBOAUTHCS B [0
HAKa30M I10 MiAmpueMCTBY. IIpariiBHIK MOBUHEH OyTH 03HAMOMIICHHH 3 IHCTPYKIII€I0 Ta MaTH ii Ha poOOYOMY MiCITi.

2 Texuiuni 3aco6m 00.1iky. BuMoru 10 ix KOHCTPYKIii Ta TEXHIYHOTO CTaHy, yYMOB MOHTa:Ky. [lepeBipka
3ac00iB 00J1iKy eHeprocno:;KMBaHHs

TexHiyni 3aco0u O0OJIKYy EHEpropecypciB, IO BHKOPHUCTOBYIOTBCS SK PO3PAaXyHKOBI, 32 KOHCTPYKII€IO
3aCTOCOBYIOTH TaKi METO/IM BUMipIOBaHHS BUTpAT:

- 3MIHHHH TIepena THCKY Ha 3BY>KYyBaJIbHOMY IPHCTPOT;

- BHUXPOBI;

- TaXOMETPHUYHI;

- CWJIOBUH TOLIO.

Kpim Toro, cepen MeToAiB, IPUHHATHUX [UIS BUMIPY BHTpAT PiIiH, BAKOPHCTOBYETHCS TaKOX yJIbTPA3BYKOBHUI Ta
€JIeKTPOMArHITHHH.

3Ba)karoun Ha Te, M0 MPUIAIN Ta METOIH OOJIKY Iy’Ke Iy TJINBi 10 30ypIoBaHb Pi3HOTO POy, IX MOHTaX Ta MICIIe
YCTaHOBKHU PETJIaMEHTYIOTHCS IEBHUMH IIPaBUIIAMH.

VY 3arabHOMY BUTJISIII CTPYKTYPY KOHCTPYKIIT MPHUIIaAiB 00Ky MOKHA 300pa3uTH TaK:

Kosxen Tvn npunaziB o0J1iKy Ma€ BiINOBiaTH HOPMAaTUBHHUM JOKyMEHTaM 32 HOTO KOHCTPYKLIEIO Ta TOYHICTIO
BUMIpIB.

OnmHNM 3 OCHOBHMX NOKAa3HHKIB SIKOCTI TAaKMX TNPHJIAIIB € CIPOMOKHICTH Npuitamy 30epiraTi CBOi IEpBHHHI
BJIACTHBOCTI BIIPOAOBXX SIKOMOT'a O1IBIIIOTO MEPioy Yacy y 3a3/aJieriib BU-3HaY€HHX YMOBaX €KCIUTyaTarlii.

VY 3B’A3Ky 3 THM, IO KOKEH TakWi NpWiIaJl Mae OKPEMHH [iarna3oH BUMIpIOBaHHS (IO 3aJIeKHUTh Bij Horo
KOHCTPYKIIii), BUOIp Ta MOHTaXX YCTaTKyBaHHsS By3la OOJIKYy BUKOHYETHCS Ha IJCTaBi MPOEKTY, IO PO3POOIIETHCS
BIATIOBITHO IO BUMOT IIPaBUJI Ta HOPMaTUBHUX JIOKYMEHTIB.

Byzonm 00miKy CHOXHBaHHS €HEPropecypcy, MpIiaad OONIKYy MOBHHHI pPO3MIIIYBATHUCS Y MICIIX BLIBHOTO
JIOCTYTy OOCIYTOBYIOUOTO IIEPCOHANy Ta YHNOBHOBRKEHHX NPAI[iBHUKIB EHEPronocTadalbHUX OpTaHi3amii s
OTpUMaHHS iHQOpPMAIIii Ta MOKIUBOCTI KOHTPOJIIO 1 MEPEBIPKH iX poOOTH.

Jis po3paxyHKIiB 3a €NeKTPOCHEPTil0 MaloTh BHKOPHCTOBYBaTHCs Oaratorapu¢Hi abo omHoTapudHi 3acodm
00JIIKY.

[Mpunaau o0IiKy, IO 3aCTOCOBYIOTBCS MPH PO3PaXyHKax 3a CIIOKHUTI eHEPropecypcH, NOBUHHI OyTH BHECEHI 10
JepxaBHOTO peecTpy 3ac00iB BUMIPIOBAILHOT TEXHIKH, TOMYIIEHHUX JIO 3aCTOCYBaHHS B YKpaiHi.

OcCTaHHIM YacOM TOIIMPIITUCS CHCTEMH OJICpKaHHs, 300py Ta 00poOKH iHPOpPMAILii, 10 JO3BOJISIOTH pealli3yBaTu
00K eHepropecypciB IPaKTUYHO y PEXXHUMI peabHOTO Jacy.

BumiproBasibHI cuctemu, 1o 3abesnedyroTe 30ip, 00poOKy, 30epiranHs Ta mepenady iHpopmarii mpo
BHUKOpHCTaHHS a00 BUPOOHUITBO eHepropecypcis, oxepxanu Ha3By ACKOE (aBTomaTi3oBaHi cCHCTEMH KOMEPIIIHHOTO
00Ky eHepropecypciB), CTpyKTypHa cXeMa sIKOi OJIHi€T 3 HUX 300pakeHa Ha puc. 4.2.



KonctpyktuBHO migcucrema 300py nepBuHHOI iHpopmauii ACKOE Bkirouae nmepBHHHI IepeTBOPIOBadYi, IO
3aMipsIOTh MTapaMeTpPu BUTPAT, TUCKY, TEMIIEPATYPH TOILO.

[Tincucrema cepeTHHOTO PIBHS peasizoBaHa y BUIIISAAL KOHTpouiepiB. [licucTeMa BEpXHbOTO PIBHSA SIBJISE COOOIO
crieliai3oBaHuii 0OYHCITIOBATBHUI KOMIUICKC 3 BIIMOBITHUM NporpaMHUM 3abe3neueHHsM. OOMiH iHdopMaLiero Mixk
TiICKCTEMaMt HW)KHBOTO 1 CEPEeJHBOTO PIBHIB BifOYBAE€ThCS yepe3 BUMiproBaibHI KaHaitu. OOMiH iHpOpMAIi€o MixK
ITiICKCTEMaMH CEpeIHBOTO Ta BEPXHBOT'O PIiBHIB BiIOYBa€ThCs Uepe3 KaHanaM 3B’s13Ky. KaHanamu 3B’s13Kky MOXyYTb OyTH
JPOTOBI JiHii 3B’53KY, BUIUICH] TeneoHHI KaHaIH, pagioKaHaIIN 3B’ SI3KY.

Kananamu 3B°s13Ky MOXXyTh OyTH JPOTOBI JIiHIT 3B’ 3Ky, BUAIJICH] TenedOHH] KaHaIH, PaJioOKaHaH 3B’ 3Ky .

VY pa3i BUHHMKHEHHS 3YCTPIYHOTO IEPETIKAaHHSA eJIEeKTPUYHOI eHeprii 3 MepeX CIOoXKMBada B MepexKi
eJIEKTPOTIepeAaBaIbHOI OpraHi3amii HeOOXiHO BCTAHOBIIOBATH SK PO3PaxXyHKOBI, TaK 1 TEXHI4HI 3aco0m OOIIKY
eNeKTPUYHOT eHeprii AJIst OKPeMOro O0JIKY MepeTiKaHHs aKTHBHOI Ta PEaKTUBHOI eHeprii B 000X HaNpsMKax.

Jis BU3HAUSHHS WPUAATHOCTI OOMIKy 3aco0iB OOJNIKY CIIO)KMBaHHS EHEPropecypciB 1O 3aCTOCYBaHHS
MPOBOAUTRECS iX mTepeBipka. Jlms 3aco0iB 00Ky, 3a BHMipaMH SIKHX TIPOBOAATHCS PO3PAXyHKH 3a CIOXKHTI
€Hepropecypcu, B 000B’I3KOBOMY TIOPSIKY MTPOBOIUTHCA MEPEBipKa BiIMIOBITHIMH Jep>KaBHUMH OpraHaMU.

ITepeBipka IPOBOANTECS Y TEPMIHHM, IO BCTAHOBIIOIOTHCA opraHamu Jepskctanmapty YKpainu.

3 Iopsinok noxkymMeHTyBaHHs Ta 0popMIIeHHS Pe3yJIbTATIB 00/1iKy eHepropecypcis Ha MiANPHEMCTBAX.
Me:xa po3nogiiy BilnoBigaJabHOCTI NOCTAYAIbHUKA Ta CIIOKUBAYA

Ha minnpueMcTBax NpoBOIUTHCS OONIK €HEPropecypciB 3TiIHO 3 NMPUHHATAM KEPiBHUITBOM MiANPHEMCTBA
pernaMeHToM. Y 3aleXHOCTI Biff 00csary, rpadiky eHEprocroXHBaHHS, CTYIEHS aBTOMATH3allii pPeryIrOBaHHSI
CIIO>KMBaHHS Ta HOro o0JIiKy Moxe OyTu Taka ikcarist 00CsTy CIIO>KUBaHHS:

- IOTO/INHHA;

- m01000B3;

- IIOMICSIYHA.

Sk BKe 3a3HAYANOCS paHille, KOMEPIiHHUI 00JIiK BHKOPHCTAHHS €HEPTOPECYPCiB MPOBOIUTHCS TPIIIAIaMHU, SIKi
JOMyIICHI TEXHIYHAMH yMOBaMH BYy3Ja O0NiKy Ta J[lepaBHHM peecTpoM 3aco0iB BHMIPIOBANFHOI TEXHIKH IO
BHKOPHCTAHHA B YKpaiHi.

Ha mimnpuemcTBi, 3a mianmucoM KepiBHUKA MiAPHEMCTBA, O(QOpMIISIETHCS HaKa3, M0 MPU3HAYAE BiAMOBiANbHY
0co0y 3a MPOBEICHHS OOIIKY CIIOKUTHX €HEPTOPECYPCiB.

VY BIANOBIAHOCTI 3 OCOOJMBOCTSMH IIPHEMCTBA 116 MOX€ OyTH 4eproBuil mepcoHall (HavalbHHK 3MiHU
YeproBoro NepcoHaTy Ha HACOCHIN cTaHiii 200 4eproBuii, Ha4aJbHUK 3MIHU €JIEKTPUYHOI MiCTAHIIIT TOIIO).

dikcarist 00cATIB €HEProcHOKUBAHHS MOXE MPOBOAUTHCS Y KypHaJ, koM torepom Touio. Dikcauis oOcAris
€HEeproCI0XKUBaHHS ITPOBOANTHCS 3 (hiKcalliero mapaMeTpiB BUKOHABUMX MeXaHi3MiB. Hanpukiiaz, Ha HACOCHHMX CTaHIISAX
(IKCYIOTh KUIBKICTh €JIEKTPOCHEPTii, CHOXKUTOT HACOCHUM arperaToMm 3a roJuHy, o0csr nepekayaHoi piInHM HACOCHUM
arperatoM 3a rofinHy, (ikCyloTh THCK Y MEpEeXKi, Ha Ky Ipallloe HacOCHUI arperaT. Kommiekc napamerpiB i pexxumis
pobOTH eNeKTPOMEXaHIYHUX arperariB HeoOXimHO (iKCyBaTH Al JIarHOCTUKM pPOOOTH arperaTiB Ta aHaji3y
€HEepProBUKOPHCTAHHS Y TEXHOJIOTIYHOMY MPOIIECi.

Meoica excniyamayiiinoi 8i0nogioanrbHocmi MK CIIOXKHMBAYEM Ta eJICKTPONOCTAYaIbHOIO0 OpraHi3alli€lo 3a CTaH Ta
00CITyTOBYBaHHS CYMDKHHX CIEKTPOYCTAHOBOK (DIKCYEThCSI B akTi pPO3MEXKYBaHHSA OalaHCOBOI HAaJEKHOCTI
€JIEKTPOYCTAHOBOK 1 €KCIDTyaTaliiHOI BiIOBINAIEHOCTI CTOPIH.

Sk Mexa eKCILIyaTamiiHol BiANOBIZAIBHOCTI MK CIIOKHBAa4eM Ta €JIEKTPOINEPEIaBalbHOI OpraHi3alliero
BCTaHOBIIIOETHCS BIAMIOBIHO 10 MyHKTIB 3.2, 3.3, 3.4 [IpaBun KkoprcTyBaHHs eleKTpu4yHO0 eHepriero Bix 31.07.1996 p.,
Ne 22.

3a Mexy 0amaHCOBOI Ta eKCIDIyaTamiiHOi BIAIIOBIZANBFHOCTI B CHCTEMax IMOJadi Teruia OepeThcs 30BHIMIHA
MTOBEPXHS CTiHM TEIUIOBOi KaMepH B OiK CIOXFBaJa, B sIKiii yCTAaHOBJICHI 3aCYBKH Ha BiITAIY>KEHHS JIO CIIO)KABada IO
XOMy Tapsuoro TEIUIOHOCIS, KWl HaleKUTh EHepronocTavyanbHiil opraHisamii (y pasi BlamTyBaHHA HAa3eMHOI Ta
€CTaKaTHOi MPOKJIAIKHU 30BHIMIHBOT TeIuIoMepesxi - 500 MM Ticiist 3aCyBKH B OiK CITOKHBaYa).

Jleknis 6. Tema: Cucrema onepaTHBHOIO YNPABJIiHHA €J1eKTPO-, TEIIO-, FA30MOCTAYAHHS MiANPHEMCTB.

IInan nexkuii:
1. Opranizailis Aucrerdepu3aliii miAnpueMCTB.



2. Oprani3zailis B3a€MOBITHOCHH 3 €HEpronoCcTayalbHUMH i JIPHEMCTBAMH.

1 Opranizanis 1ucneryepu3auii niANpueMcTB.

PosrisiHemMo cxeMy yHpaBlliHHA TEXHOJOTIYHHUMH JIHISIMH  IIANPUEMCTBA Ta CXeMy 3a0e3nedeHHs
eHepropecypcamMu [UX TeXHOIOTIYHUH JiHil (puc. 5.1).

BrKkopHCTOBYBaHMMH €HEPrOpPECYpCcaMH € EINEeKTPOEHEpTis, ra3, TeIo, Boja.

KepyBaHHS TEXHOJOTIYHMM MPOLECOM MIiANPHEMCTBA 3IIHCHIOIOTh MEPCOHAT BHPOOHHYO-IHCIETYEPCHKOI
CITy>KOM Ta YeproBUi TIEPCOHA JIiHIH.

YeproBuii mepcoHal eHepronocTayalbHUX MiAPO3/IIB MPALIOe Y paMKaX periiaMeHTy eHeproCIOKHBaHHS, IO
PEryJIIOEThCS  OrOBOPaMH 3 CHEPronoCTayaHHS Ta PEeXHMOM €Hepro- mnocradanpHoi opraHizanii. Ilepconan
€HEepronocTadaibHUX MiAPO3ALTIB MiANPHUEMCTBA B IIEpIIy Yepry BUKOHYE BKa3iBKH €HEpPronoCcTadanbHOI OpraHi3aiii,
SKIIO 1I€ BIANOBIiJa€ yMOBaM JIOTOBOPY CHEProrocTavyaHHs Ta CUTYallii, 0 CKIIQJAEThCS y 3arajibHUX Mepexax
€HepronocTayaHHs (aBapiiHi BiIKIIOYEHHS, IEPEBUTPATH TOILIO).

Bxka3ziBku dYeproBoro IMEpCcOHANy CHEPromoCTavallbHUX INIPO3IUTIB MiAMPHEMCTBA € OOOB’SI3KOBHMH JUIS
BUKOHAHHSI BUPOOHUYO-ANCIIETYEPCHKOIO CITYKOO00 MiAMPUEMCTBA.

VY pamkax TEXHOJIOTIYHOTO PErJIAMEHTY BKa3iBKM BHUPOOHHUYO-JHCIETYEPCHKOI CIy)XOM €HeprornocradaibHUM
MiAPO3AlIaM MiIIPUEMCTBA € 000B’S3KOBUMH IS 1X BUKOHAHHS (3MiHA PEXHMY BOJOIOAdYi, BMUKAHHS IBUTYHIB
BEJIMKOI MOTYKHOCTI TOIIO).

Takum ynHOM 3a0e3MedyeThCsl MPUHIMIT TOABIHHOT MIIIOPSAKOBAHOCTI €Hepro3ade3nedyBaIbHUX MiIpO3AiIiB
MAPUEMCTBA BHMOTaM €HEProloCTavyalbHUX OpraHizaliii Ta BHPOOHWYO-AMCHETYEPCHKINA CITyKOi MignmpHeMCTBa i
HABIaKH.

2 Opranizanisi B3a€MOBITHOCHH 3 €HePronocTayajJbHUMM MiANPHUEMCTBAMHI

[lpn yknajgaHHi JTOrOBOpY Ha €HEpPro3ade3NedyeHHs MiX CHEProlnoCTavYabHOK OpraHi3aliclo Ta CHOXKHBaYeM
PO3pOOIIAETHCS CIIUCOK ONIEPATHBHOTO IIEPCOHATY CTOPIH, IO MAOTh IPABO B3a€MOISTH MiXK COOO0 ITPU BUKOHAHHI THX
9H iHIHX 1if y cepi eHepro3adesnedeHns. Lleit mepemik yXBamoeTbCcs CTOPOHAMH Ta € 000B’I3KOBUM IS IEPCOHAIY.

VY mepeniky, KpiM MOcafoBUX 0Ci0, 3a3HAYAIOTHCS MOBHOBAXKCHHSA, SIKUMH HAAULIIOTHCA 3a3HAYEHI I1OCAIOBII
(KOHTPOJIb PEKUMY EHEProCIIOKMBAHHS, BMHUKAHHSI-BUMHUKAHHS YCTAHOBOK, KOHTPOJb HPHJIAIiB OOJIKY, BBEICHHS
aBapiHOTO 3MEHIIIEHHS €HEPrOCHOKMBAHHS TOIIIO).

VY nmeskux BHINaiKaxX €HEPro3adE3MeyeHHs CIOKHMBaya Bill CHEPromocTadajbHHKAa MOXKE BiZOyBaTHUCS uepes
eJIEKTpOIIepelaBalIbHy OpraHizaiiio. Y IbOMy BHUIIJKY € JesiKi OCOOJMBOCTI B3a€MOJIi €HeprornocradalbHUKA,
eHeprorepeaBajbHOT OpraHizaii Ta CrioxuBayva.

VY 3araybHOMY BHTJISIII CXeMa eHepro3ade3neyeHHs] Mae Takuid BUrIsiA (puc. 5.2)



JonatkoBi 000B’sI3KH, IIpaBa Ta 0COOJIMBOCTI 3a0€3MIEUeHHs CHEPIi€l0 CIIOKKBaYa Bi0OPaxalThCs y JOrOBOpI 3
€Hepro- nepeaaBajbHOI0 OpPTaHi3aIliero.

Enepeonepeoasanvha opeanizayis 30606 ‘szana:

- HE NMPOTH/ISTH MOCTavYaIbHUKaM €JIEKTPUYHOI eHeprii y mocTayaHHi ClIo)KHUBaYaM;

- MPHUEJHYBATH J0 CBOIX €JIEKTPOMEPEXK ENEKTPOYCTAaHOBKH CHIOKHMBAYIB 3T1THO 3 TPABUIIAMH;

- BJIOCKOHAJIIOBATH CXEMY Ta PEKHM EJICKTPOIIOCTaYaHHs JUIsl 3SMEHILICHHSI TEXHOJIOTTYHUX BTpaT €HEpril;

- 3/1IHCHIOBATH KOHTPOJIb 33 TIOKa3HUKAMH SIKOCTI Y CBOIX MEpeXax Ta IOJINIIyBaTH iX;

- 3a0e31edyBaTy po3paxyHKOBHI OOIK €Heprii Ta IIOTYKHOCTI;

- IPUIIMHATH TOAady Ta OOMEXyBaTH OOCATH TOAadi ENeKTPUYHOI eHeprii CIOXKHBady 3a BHUMOTOIO
MOCTavaJIbHMKA 3T1AHO 3 MPaBHJIaMU Ta YMOBaMH J0TOBOPY;

- TIEPEeBIPSATH CTaH PO3PAXyHKOBHX 3aC00iB 00Ky eHeprii Ta 3AiiiCHIOBaTH BUOIPKOBY TEXHIUHY ITEPEBIPKY y CyO-
CIOXKHBAYa;

- 3a0e3medyBaTi IOCTYI NEPCOHATY CIOXHBada Ui OOCIYrOBYBaHHS Ta PEMOHTY HOTO €NEKTpOOOJIaaHaHHS,
PO3MIIIIEHOTO HAa TEPUTOPIT a00 B MPUMIIICHHI €IEKTPOYCTAHOBOK €JICKTPOTIEPEIaBaAIbHOT OpraHi3allii;

- onepamugHo NOGIOOMIAMU CHOICUBAYIE MA NOCMAYATbHUKIG eHepaii:

a) PO BCI MOPYIICHHS CXEMH PO3PaxXyHKOBOTO OOJIKY CICKTPUYHOI CHEpPrii, MOLIKOMHKEHHS 3aco0iB
00JTiKy Ha BIIX1MHUX J0 CIIOKUBAYa JIiHIAX eJICKTporepeaayi;
b) PO BCI MONIKO/PKEHHS YCTATKyBaHHsI, TIPHUCTPOIB PeIeHHOro 3axucty aBToMaTHku (P3A), )UBUITbHIX

Ta PO3MOAUIBHUX JIHIH CIIOXKKMBaya, sIKi 3HAXOAATHCS B MPUMIIIEHH] 200 B €IEKTPOYCTaHOBKAX €JIEKTPO-TIepeaBaIbHOi
OpraHizaii;

PO MOPYIIEHHS, 110 OB’ sI3aHi 3 IPUITMHEHHAM SHEProIoCTauaHHs, X NPUYMHHM 1 TEPMiHN BITHOBJIEHHS PEXXUMY
€JIEKTPOIIOCTaYaHHsI.

- 30MTKH, 3aIOMisHI CII0)KMBAa4yaM BHACITIZOK NPHIMHEHHS EJISKTPOIIOCTAYaHHS 3 BUHH €NEKTPOIepeNaBalbHOl
Oprasizailii, BIAIIKOJOBYIOTHCS OCTaHHBOIO.

Enexmponepedasanvha opeanizayis mae npago:

- OTPUMYBATH BiJl €JIEKTPOIIOCTAadaIbHUKA a00 CIIOXKHBaya OIUIaTy CBOIX MOCIYT 3TiJHO 3 IOTOBOPOM;

- Ha JIOCTYI JI0 PO3pPaxyHKOBUX 3ac00iB OOJNIKY €Heprii y crokhBada Ijisl MPOBENCHHS TEXHIYHOI MepeBipKH,
3HSATTS [I0KA3aHb;

- BUMaraTH BiJ| CIIO)KMBaya JOTPUMaHHS Ha HAJEKHOMY PiBHI MOKa3HUKIB SKOCTI ENIEKTPUYHOT eHeprii Ha Mexi
0aJIaHCOBOTO PO3IOILTY EIEKTPOMEPEXK 3r1THO 3 YMOBaMU JIOTOBOPY;

- OTPUMYBAaTH BiJ CyO’€KTiB TOCIIOJAPIOBAHHS, EJIEKTPUYHI Mepexi SKUX TMpHENHAHI JI0O MEpex
eJIEKTpoIepeIaBalIbHOT OpraHizallii, Iarty 3a HaJaHHS MOCIYT 3 KOMIIEHCAll NepeTikaHHsS PEaKTUBHOI eEKTPHUYHOT
eHeprii.

HopmatuBHMMM JTOKyMEeHTaMH ab0 y JOTOBOpI TaKOXX OKPECIIOEThCS TOPSAAOK JOCTYIy IEpPCOHATY
eHeprorocTadajbHOI opraHizalii Ha 00’€KTH eHepronepeaBalbHOI OpraHisamii Ta CIIOKHBaya, MOPSJOK HOTO Iii,
BUKOHAHHS IPaBHJI 3 OXOPOHH TIparli.

YiTka oprasizaiisi B3a€MOBITHOCHH MDXK I€PCOHAJIOM €HEeprornocradyabHOl opraHisaiii, eHepromnepenaBagbHOT
oprasizallii Ta CoXuBaJa - 3anopyka 6e3aBapiitHoi podoTu.

Jlekuist 7. Tema: OcHOBHi MOKa3HMKH eHeproe)eKTUBHOCTI eHepro3ade3nmevyeHHs.

ITnan nekuii:

1. HopMmyBaHHS eHeproBuUTpar.
2. [TuTomi HOpMU eHeprornocTayaHHs-€HePrOCTIOKMBAHHS.
1. HopMyBaHHS eHeproBuTpar.

OIHMM 3 TONOBHMX NWTaHb, IO BHHHKAE Yy NPAKTHYHIN HisUTEHOCTI 3 eHepro30epeKeHHS Ha OyIb-sKOMY
MPOMHUCIIOBOMY OO0’€KTi, € NHTaHHA IPO Te, HACKUIBKH pAamioOHaJbHO BHUKOPHUCTOBYETHCS CHEPTis Ha JaHOMY
T ITPHAEMCTBI.

Jus Toro mo0 BigMOBiOs Ha Take MUTaHHA Oyna 00’ €KTHBHOIO, OYEBHAHO, HEOOXIAHO CIUpaTHCA Ha
BUKOPHCTaHHS KOHKPETHHX KIJIBKICHMX IMOKa3HHUKIB. Y3arajlbHEHO iX MOXKHa Ha3BaTU IOKAa3HUKaMHU €()EeKTHBHOCTI
eHepro3adesneveHHs - HeproBUKOpUCTaHHs. Taki MOKa3HUKY MOBHUHHI BiJOOpaKaTy KOPUCHI BUTPATH Ta BTPATH OJHOTO
a00 JeKIIbKOX BUJIIB €HEprii K MpH MPOBEJCHHI BUPOOHMYMX IMPOIECIB, TaK 1 B MpoOleci epeTBOPEHHS, Niepenayi Ta
PO3IOJIUICHHS €HEPTii.



Taki NOKa3HUKM JIAIOTh MOXJIMBICTH IOPIBHIOBATH iX 3 aHAJIOTIYHMMHU BEJIWYHWHAMH, JHOCATHYTUMH Ha 1HIIMX
BUPOOHMLTBAX Ta MiNpUEMCTBaX. HaBiTh MpocTe MOPIBHIHHS y NEPIIOMY HAOJIMKEHH] TO3BOJISIE CKA3aTH: PalliOHAIBHO
Y[ HE palliOHAIFHO BUKOPUCTOBYETHCS €HEPTisl HAa TOMY YH 1HIIOMY 00 €KTi, a TaKOX 3pOOHMTH MOIepeIHiii BUCHOBOK
IIPO MOJKJIMBICTH Ta EKOHOMIUHY JIOLIBHICTh BUPIIICHHS 3aBJlaHb €HEPro30epesKeHHs Ha TaHOMY 00’ €KTi.

IIpu ¢opmyBanHI cKiIagy MOKa3HUKIB €(EeKTUBHOCTI eHepro3abe3neyeHHI-eHEPTOCIIOKUBAHHS Ta OKPECICHHS
MEX IX BUKOPUCTaHHS JOLIJIBHO BUXOJIUTH 3 MOHATTS CHEPIreTUUHHUH TIOTIK.

Enepeemuunuii nomix - e pyX eHepropecypciB y €eHepreTHaHOMY TOCIIONApCTBI MiNPUEMCTBA Y HANPSMKY Bij
BHPOOHHMKA 10 CIIOKMBa4ya EHEprii, IO OKPecIoe BCi cTamil mpomecy BHPOOHWITBA, Tepenadi, pO3MOIITy Ta
BHKOpPHCTaHHA eHeprii (puc 7.1).

HasiBHiCTh 3a3Ha4YeHMX TTOKAa3HUKIB JA€ MOMKIIUBICTh KOHTPOJIFOBATH CHEPreTUYHY €(EKTHBHICTh KOXKHOI cTail
TIIPOLIECY EHEPTONoCTauyaHHA-€HePTrOCIIOKMBAHHS, 110 MTOJJaHa y BUIJISAL CTYIICHIB €eHEPreTHYHOTO OTOKY (IuB. pHc 7.1).

VY mporecax mepeTBOpPEeHHs BiAOYBAETHCS Mepexij OJHMX BUAIB eHeprii B iHmI abo oxHiei Gpopmu (mapamerpa)
eHeproHocis B iHmry. Ilpm mpoMy eHepris BXiIHOTO €HEPrOHOCIS MEPEeXOAWUTh B CHEPTil0 BUXITHOTO €HEPrOHOCIA 3a
MiHyCOM €HEpPreTHYHMX BTPAT Ta BUTPAT y HPOILecax MepeTBOPSHHS.

Juis omiHKM eHepreTHYHOoi e(peKTHBHOCTI TaKWX IIPOIIECiB MOBHHHI OyTH BH3HAYEHI MOKA3HUKH €(PEKTHBHOCTI
neperBopeHHs Ta BukopuctanHs eneprii (KKJI koTenpHOI yCcTaHOBKM, HMMTOMI BHTpAaTH IajdBa Ha BHPOOHHUIITBO
eJIEKTPUYHOI eHeprii Tomo). Taki NOKa3HHKH XapaKTepU3yIOTh YaCTUHY MEPETBOPIOBAHOI eHeprii, 1o 30epiraeTbes y
[IEpETBOPEHOMY €HEPrOHOCI].

3asoanns maxux noKazHuKie - BAPAXXCHHS CIIBBIIHOIIEHHS MK BXiJJHOIO 1 BUXIJTHOIO €HEPTi€lo Ta OILiHKa BTPAT
NIEPETBOPEHHSI.

[onibHO 1O MOKAa3HMKIB NMEPETBOPEHHS €HEPTil ICHYIOTh TaKOK MOKa3HUKH, 10 XapaKTEePU3yIOTh €PEKTUBHICTh
nepeadi i po3moainy eHeprii. Taki Moka3HUKU Ha3MBAKOTHCS MTOKa3HUKaMU ¢(pEKTUBHOCTI PO3MOIIICHHS €HEPTil, 3MiCT
SIKMX aHaJOTiYHMil nmokasHukaM edektuBHOCTI neperBopeHHs eHeprii (KK enexkrponepenaui, koedillieHT TUTOMHUX
BUTPAT y Mepexkax TOLIO).

J7st BCiX OCHOBHHX Ta JOMOMDKHHX BUPOOHUYHX MPOLECIB, JIe CIIOXKUBAHA CHEPTisl IEPETBOPIOETHCS Y KOPUCHY
€HEpTifo, M0 BUKOPUCTOBYETHCSA IS 3MIHM (OPMH Ta CTaHy INPEAMETIB Mparli, HEOOXITHO PO3POOHTH IMOKA3HUKH
edpexTuBHOCTI BuKopucTaHasa eHepril (KK]] eHeproBUKOpHCTOBYIOUOTO arperaTy, IUTOMi BUTPATH €HEPril Ha OAWHUIIIO
BHPOOJIEHOT IPOIYKIIi] TOIIO).

[Toka3uuku e(heKTUBHOCTI BUKOPHUCTAaHHSA €HEPTii 3aCTOCOBYIOTH JJISI KOHTPOIIO PAIliOHAIBHOCTI CITOKUBAHHS
eHeprii Ta NOTPUMaHHS ONTUMAIBHHUX I[apaMeTpiB TEXHOJOri4yHOro mporecy. KpiM TOro, BOHM € OCHOBOIO st
IUIaHYBaHHS €HEPrOCIIOKUBAHHS TPOMHUCIIOBUX MIAMPUEMCTB, 1X MiPO3/ALTiB, OKPEMHUX MOTY>KHHX arperaris.

B nepury yepry HeoOXiHO NPUALIATH yBary NMOKa3HHMKaM eeKTUBHOCTI BUKOPHCTaHHs eHeprii. OjqHak Tpeda
ram’sITaTH, 110 IS IPaKTUYHUX il B eHepro3depekeHHi Ha IPOMHUCIOBOMY ITiJIIIPUEMCTBI HEOOX1THO TaK0X OLIHIOBATH
€HepreTU4Hy eeKTUBHICTh IEPETBOPEHHS Ta PO3IOALTY €Heprii.

2 ITuToMi HOpMM eHeprocnoKMBaHHSI
3aneKHO BiJ IUILOBOTO NPH3HAYEHHSI BCi MOKA3HUKH €(PEKTUBHOCTI €HEProNOCTa4aHHS-CHEPrOCIIOKUBAHHS
MOJXXYTh OyTH MOJIICHI Ha TaKi TPYyNH:
- IOKAa3HWKW Ui aHANli3y EHepPreTHYHOi e()eKTUBHOCTI BIIOKPEMIICHHX CTaJiil Ipolecy MepeTBOPEHHS,
PO3MOIiNIEHHS T BUKOPUCTAHHS €HEPTii;



- MOKa3HUKU I IUIAHYBAaHHS CHEPrOCIIOKMBAHHS Ta TEXHIKO-€KOHOMIYHOTO OOIPYHTYBaHHS 3axO[iB 3
EHepro30epeKeHHs.

Ilopao 3 yum NOKA3HUKU epeKmuUsHOCMi eHepeOCnONCUBAHNA-eHEP203a0e3nedentss PO3NOOIIAIOMb MAKONKC 3a
AKICHUMU NOKA3HUKAMU (3G CTHYNEHeM 00IPYHMOBAHOCHI):

- HayKOBO-OOIPYHTOBAaHI IIOKa3HUKHY;

- THMYaCOBI MOKa3HUKH - 110 TPYHTYIOTHCSI HA BUKOPUCTAHHI JaHUX CTATUCTUYHOI 3BITHOCTI.

PeanibHE KOJIO BHKOPHCTOBYBAaHMX ITOKa3HUKIB €()EKTHBHOCTI €HEPrOIOCTaYaHHS CHEPrOCHOXKHUBAHHS JOCUTh
BY3bKe. MooicHa sudinumu 08a pisHo8uou maxux NOKA3HUKI6:

- noka3Huku tuny KK/I;

- NOKA3HHUKHU ITUTOMUX BUTPAT €HEPrii.

OpHak HI mepmia, Hi Apyra TpynH MOKa3HWKIB HE MO3BOJIOTH JAaTH OJHO3HAYHY BiANOBiAb Ha 3alUTaHHSA,
e(eKTUBHO 41 Hee(h)eKTHBHO BUKOPUCTOBYETHCS CHEPTis Ha BUPOOHMITBI. J[JIsi IbOTO MOTPIOEH eTaNoH, 3 SKMM MOXHA
Oyi0 0 MOpiBHATH (aKTUYHI 3HAUCHHS BIAMOBIIHUX MOKa3HUKIB. J{jist mokasHuka tumy KKJI icHye imeanbHe 3HAYCHHS, 3
SIKUM MOYKHA 31CTaBHTH peasibHi HOro BEMYMHH, O/IHAK TaKe MOPIBHSIHHS MPAKTUYHO HIYOTO HE JIa€ 3 TOYKHU 30pY OL[IHKH
pe3epBiB €KOHOMIT eHeprii, 00 BiICYTHICTh BTPAT, IO BiAMOBIAat0Th ineansHoMy KK/, mpocTo HeMoskuBa.

e ripuie 3 NOKa3HMKaMU MUTOMUX BUTPAT CHEPTii - BOHU HE MalOTh 3JIe0LIBIIOTO SKOTOCH 171ealbHOTO 3HAUCHHSI.
[Toka3HUKM NUTOMHUX BUTPAT €HEprii BU3HAYAIOTHCA SK BHUTPATH €HEprii Ha BUPOOHHMITBO OJAWHHMIN IPOAYKIIi,
nepekadyBanHs | M° Boau abo iHIIOT pijmau, 06irpie 1 M3 npumimenHs Tomo.

Jig Takux IOKa3HUKIB HEOOXiTHO BCTAHOBHUTH ETAJIOH - JEAKEC 3HAYCHHS, MOPIBHIOIYH 3 SKAM (PaKTHIHI
BEJIMYMHH BiIMOBIIHUX MMOKA3HUKIB MOXKHA OyJI0 6 3pOOUTH BUCHOBOK IO PiBEHb €PEKTHBHOCTI €HEPTOBUKOPUCTAHHS
Ha JIaHoMy 0O0’ekTi. I I[bOTO BHKOPHCTOBYIOTH TPETiH PI3HOBHI NMOKAa3HUKIB €(EKTHBHOCTI €HEPronoCTadyaHHS-
CHEPrOBUKOPHCTAHHS

- HOPMH IIUTOMHX BUTpAT eHeprii abo MITOMI HOPMH eHeprocnoxuBaHHs. [Ipoliec BCTAHOBJIEHHS TaKHX HOPM
Ha3MBAETHCSl HOPMAJII3aLli€I0 EHEPTrOCIOKUBAHHSI.

Knacugixayis nopm numomux sumpam enepeii 6i00y8aemuvcs 36 mpboMa OCHOSHUMU O3HAKAMIL

- 3a CTYIEHEeM arperarii;

- 3a CKJIaZIoM BUTpAT eHeprii;

- 3a mepiojIoM JIii HOpM.

3aJe’KHoO BiJl cTymeHs arperanii (00’ €lHaHHs) HOPMHU BUTpAT €HEpril MOIUIAIOTh Ha IHANBIAYyalbHI Ta TPYIOBI.

Inousioyaneni nopmu - 1ie HOpMa BHTpaTH €HEprii Ha BHPOOHHWITBO OJWHHULI HpoAyKuii (pobotm), ska
BCTaHOBIIIOETHCS 32 TUIIOBHMH 200 BiJIOKPEMJICHUMH €HEPrOCHOXHUBAIOUNMH arperaTaMu, TEXHOJIOTTYHUMH MPOIeCaMU
BiTHOCHO JaHWUX YMOB BUPOOHUIITBA.

Ipynosa Hopma - 1ie HOpMa BHTpPAT €HEPTil, IO BCTAHOBIIOETHCS HA TOCIIOAAPCHKUX 00’€KTax PIi3HUX PIiBHIB
TOCIOJapIOBaHHS, HA BUPOOHHUIITBO OJHOTUITHOI MPOMYyKIii (poO0TH) y 3aIyIlaHOBaHUX YMOBaxX BHPOOHHUITBA (TPYIOIO
TEXHOJIOTIYHHUX 00 €KTIB).

3aJe)KHo BiJl CKJIaay BUTPAT €HEeprii HOPMU MOUISIOTh Ha TEXHOJIOTIUHI Ta 3arajlbHOBUPOOHUYI.

Texuonozciyna Hopma - 1ie HOpMa BHUTpAT €HEPrii, [0 BPaxoBye€ BUTPAaTH Ta BTPATH CHeprii, MOB’sA3aHi 3
BUKOHAHHSM OCHOBHHUX Ta JIOMIOMDKHHX TEXHOJIOTIYHUX MPOIIECIB BUPOOHHUIITBA JAHOTO By IPOAYKIIT 200 pOOOTH.

3acanvroupobHuya Hopma - HOpMa BUTPAT €HEPTil, 110 BPaXOBY€E HE TUILKH BUTPATH €HEPTil HAa TEXHOJIOTIYHI
MPOIIECH, a TaKOX Ha JONMOMDKHI NOTpeOW BUPOOHMITBA Ta BTPATH €HEprii y mpolecax il IepeTBOpPEHHs, repeaadi,
PO3MOIiNICHHS, BiITHECEH] Ha BUPOOHUIITBO TaHOI MPOAYKIIT (POOOTH).

[HuBiyanbHI Ta rPyIoOBI HOPMU MIUTOMUX BUTPAT €HEPrii MOXKYTh OyTH nudepeH1iioBaHMH Ta 3011bIICHUMH.

JudepeHuilioBaHi HOPMU BiTHOCSTB 10 OKPEMHX BH/IIB IPOAYKIIii. 3017b1IEHI HOPMU BCTAHOBJIIOIOTHCS Y BUTIIAIL
yCepeHEHNX BEIMYHH 32 TPYIaMH MPOAYKIIT pi3HUX COPTIB 200 THITOPO3MIpIB.

3ajexHO BiJ BUTpAT, 1[0 BPAaXOBaHi Y HOPMH, PO3PI3HSIOTH IIEX0BI Ta 3aBOCHKI HOPMH.

3aexHO Bif Mepioy Aii HOPMH BUTpAT €HEPTii MOIISIOTh Ha KBApTaIbHI Ta PidHI.

OcHo8HI 8UMO2U 00 HOPM RUTNOMUX BUMPAM eHepeii:

- TeXHIYHA Ta eKOHOMigHa OOTPYHTOBAHICTB;

- €IMHA METOAOJIOTIYHA OCHOBA MIPH PO3POOICHHI HOPM;

- BUPaxOBYBaHHS KOHKPETHHX YMOB BUPOOHUIITBA, JOCITHEHb HAYKOBO-TEXHIYHOTO IPOTPECY;

- CUCTEMATHUYHHI Ieperis/] 3 ypaxyBaHHIM 3MiH TEXHIKH, TEXHOJIOTII Ta opraHizaiii BApOOHHIITBA, TEXHIYHOTO
CTaHy O0JIaHaAHHS,

- CIIpUSTHHS MOOLTI3allil BHYTPIIIHIX pe3epBiB €KOHOMIT eHeprii Ta MiJABUIIEHHIO e()eKTUBHOCTI il BAKOPUCTAHHSI.
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Jlekuis 8. Tema: Herpaauuiiini 1xepesa eHeprii Ta majusBa
ITnan nekuii:

1. [ToHATTS HETpaAUIIIHHUX JHKEpET eHeprii.
2. Knacudikanist Ta nepcreKTHBH BUKOPUCTAHHS HETPAAUIIIHHUX JKepes eHeprii y CBiTi.
1. IloHATTA HeTpagUUiiHUX TAepes eHeprii.

Ha xamp y CHOTOAHINIHBOMY TEpENiKy CTaHAapTH30BAHUX TEPMIHONOTIH B YKpaiHi BiACYTHIH TepMiH
“HeTpanmuiiiHi mKepena eHeprii”. Y 3B’SI3Ky 3 UMM y 3aKOHOAaBYiH 0a3i YKpaiHW, KepiBHUX Marepiaiax, TeXHIUHIH
JiTeparypi el TepMiH, 3 0JHOTO 00Ky, 0OMEKY€EThCS TaK 3BaHUMH “‘TI03a010KETHIMH JPKEpeTaMy €Heprii”, 3 APYroro
00Ky, MOLIUPIOETHCS 1 HA JCSIKI [IOHOBIIOBANIBHI JKEpPEia CHEprii.

JJist po3riasiay NponoHy€ThCS TAKUI CKJIa] HeTPaIULiifHUX )Kepe eHeprii:

- JDKepeJa MpsIMOTO MEPETBOPEHHS PI3HUX BHUIB €HEPTil B €IEKTPUYHY;

- HEeTpaIulliifHI BUIH TATUBA;

- BTOPHHHI CHEPreTHYHI PECypCH.

o mxepen npsiMOTo NMEpeTBOPEHHS PI3HUX BUJIB €HEPTii B €JIEKTPUYHY BiHOCATH JDKEpEa, 110 MependayaoTh
Oe3nmocepeiHeE MEPETBOPEHHS TEIUIOBOI Ta XIMIYHOT €HEPTiil B €NEKTPHUHY.

TexHosorisiMu, sIKi NEPeTBOPIOIOTH TENJIOBY €HEPTiI0 B eJIEKTPHYHY, €:

- MAarHITOTiApOoAWHAMIYHE IePETBOPEHHS eHeprii;

- BUKOPHUCTaHHS €HEepril peakTopiB-pPO3ZMHOKYBaUiB Ha MIBUIKAX HEHTPOHAX;

- BUKOPHUCTaHHS €HEepril TepPMOSACPHHUX PEaKIliii;

- TEPMOEJIEKTPUYHI TEXHOJIOT i}

- TEpPMOEMICIlHI TEXHOJIOTIT;

- TEXHOJIOTIi 3 BAKOPUCTAHHSM LIUPKOHIIO.

Besmnocepenne nepeTBOpEeHHS TEMIOBOT €HEPTii B €JIEKTPUYHY JJO3BOJISIE CYTTEBO IiIBUIUTH PiBEHb €(DEKTHBHOCTI
BUKOPHMCTaHHSl TEIJIOBUX pPECypciB. Y KIaCHYHOMY MapOCHIOBOMY LUK TEPEeTBOPEHHS EHeprii Temiora, Mo
OTPUMYETHCSI TIPH CHIAJIIOBAHHI ITajBa, NMEPETBOPIOETHCS Y BHYTPIIIHIO €HEPTilo MapH, TeMIeparypa i THCK sKOI Ipu
IIbOMY HiJBUINYIOThCA. [10TIM Y TapoBUX TypOiHaX eHeprist MapH MepeTBOPIOETHCS B MEXAHIUHY W TUIBKH IICIIS IIHOTO B
€JIEKTPUYHY.

[Ipomecn nmx OaraTopa3oBHX IIEPETBOPEHb CYINPOBOUKYIOTHCS HEMHHYYHMH BTpaTaMH, SKi 3HIKYIOTh
€(EeKTHBHICTH YCHOTO ITUKITY.

VY maenimoeiopoounamiynomy yukii BigOyBaeThCS MpsiMe MEPETBOPEHHS TEIUIOBOI eHeprii B enekTpuaHy. OqHaK
HE TUTBKU B I[bOMY TrosiTace nepeBara MI'I-iepetBopenns. B ineansroMy TermoBomy nukini Kaprao KKJI 3anexxuts Bin
MaKCHMAaJIbHOI Ta MiHIMaJIbHOI Temmeparyp poOodoro Tija. B cydacHMX TONKax MaporeHepaTopiB TemIiepaTypa
nepesunrye 2000 °C, a HarpiB JIOMaTOK MapoBHX TypOiH depe3 OOMEKEHICTh TEIUIOCTIHKOCTI MaTepialy He MOBHHEH
nepesuiryBatu 750 °C, mo obmexye KK mo 60 %. 3a peanbHUX yMOB y pe3ynbTaTi HEAOCKOHAIOCTI APOCHIOBOTO
nukny KK/ He Baaersest miaBummty Outbie Hix 10 40 %. B MI'/I-renepaTopax cTaTU4YHI YMOBH POOOTH J03BOJISIOTH




BUKOPHCTOBYBaTH MaTepiaiy, Ha MOBEpXHi sIKUX Temreparypa Moxe gocsrati 2700-3000 °C, mo BiIKpHUBaE HIMPOKi
nepcrextiBy migsumenns KK/ neperBopenns eneprii.

3HauHI MEePCHEeKTUBH 3a0e3MeUeHHs JIIOACTBA EJIEKTPUYHOIO CHEPri€l0 MOB’sA3aHi 3 BUKOPUCTAHHIM peakmopie-
PO3MHOJICY6a4I6 HA MIBUAKHX HEHTPOHAX 1 TEPMOSIEPHOTO CHHTE3y. SIKIIO meplr BXKEe 3HAXOIATh HpPaKTHYHE
3aCTOCYBaHHS, TO BHUKOPHCTAHHS TEPMOSJCPHOTO CHHTE3y MOXKE OTPUMATH IMPOMUCIOBE 3HAYCHHS 4epe3 HE OIWH
JIECSTOK POKIB.

Tepmoenexmpuuni eenepamopy TaBHO BUKOPUCTOBYIOTHCS B TeXHini i moOynoBani Ha epexTi [Tenthe. OcTanHii
nojsirae y BUHHKHeHHI TepMOEPC B 3aMKHEHOMY KO 3 IBOX PI3HOPIAHUX MPOBITHUKIB (HAIIBIIPOBIIHHUKIB) 3 Pi3HOIO
TeMIiepaTyporo craiB. Taki cucremn MaioTh ayke Hu3bkui KK/ (2-3 %), ane maroTs Oarato mepeBar: aBTOHOMHICTD,
KOMIAKTHICTB, 0€3MeYHICTh, O3ITyMHICTb.

[puHnmn nii mepmoemicitinoeo nepemeopiosaua TPYHTYETHCS Ha €MICii €NEKTPOHIB MIPH CHIIFHOMY HarpiBaHHI
emitepa. [IpucTpiii Takoro THIy MOAIOHUI A0 ABOENEKTPOAHOI €NeKTPOHHOI Jammu. Sk JpKepesno eHeprii MoXHa
BUKOPHCTOBYBATH SIICPHE MMAIMBO, OpPraHiyHe NMAINBO, COHAYHE BUIIPOMiHIOBaHHS. OIHUM 13 HAHOUTBII MEPCIIEKTUBHUX
HarpsIMiB y JaHiil rany3i € CTBOPEHHS! aBTOHOMHUX SIIEPHUX €HEPreTUYHUX YCTaHOBOK 13 TEPMOEMICIHHIM PEaKTOpOM-
NIEPETBOPIOBAYEM.

[Ipu mpsiMoMy OTpUMaHHI €NEKTPUYHOT €Heprii 3a paXyHOK XIMI4HOi €Heprii po3risaaloThCs eNeKTPOXiMidHi
TeHEPaTOPH 1 MaJIKMBHI €J1eMEHTH (KOMIpKH).

3 enekmpoximMiuHux nepemsopiosayié HaMOUTBIINI IHTEpeC CTAHOBIIATH MAINBHI €JIEMEHTH, B SIKUX BiI0OYBa€ETHCS
TIpsIMe TIEPETBOPEHHsI XiMIYHOI eHeprii B eslekTpuuHy. Ha BiaMiHy Bif rajgbpBaHIYHUX €JIEMEHTIB TyT HasBHI PO3XimHI
MaTepiaiy - MaIuBO Ta OKHCHIOBad. HalOuThII mommpeHa cxema - 11¢ BUKOPHCTAHHS BOIHIO SIK IMAJIMBA 1 KHCHIO SIK
OKHCHIOBaua. [Ipy IbOMy €JMHAM MPOAYKTOM €IEKTPOXIMITHOI peakilii € Boga, TOOTO MaNIWBHUM €IEMEHT € IUIKOBUTO
YHCTUM, 3 €KOJIOTIYHOI TOUKH 30Dy, JKEPETIoM eHeprii. 3 eHepreTHYHOi TOYKH 30py IepeBaror MaTUBHUX SIEMEHTIB €
MakcuManbHuH Ha cborogHi KK/ (To6To koedimieHT nepeTBOpeHHS XiMIYHOT eHeprii B enekTpuany) - 10 50 - 70 %.

Jo HeTpamumiiHMX BUAIB MaJMBa HacaMmIlepel CJiJ BiTHECTH BOJCHb, BOJHEBY €HEpreTWKy. BoHa mikaBa
HacaMmIepe] THM, 110 BUKOPUCTOBYETHCS BOJICHD, SIKUI Ma€ TEMJIOTBOPHY 3/JaTHICTH B 2,5 pa3y BHINE, HIK MPUPOIHUN
ra3. 3amacu BOJHIO HEOOMEXEHi, BiH €KOJIOTIYHNH, €IMHUM MPOAYKTOM HOTO CriaiioBaHHA € Boxa. [lo Toro X BOAEHB
MO’KHa BUKOPUCTOBYBATH ]IS IIPSIMOTO MIEPETBOPEHHSI XIMIYHOT €Heprii B €JIeKTPUYHY B ITAJIMBHUX €JIEMEHTaX.

Takoxx 10 i€l rpynu JKepen eHeprii BilHeceHHH MEeTaH BYTUIbHUX IIAXT, METaH CMITTEBHUX 3BaJIMIII, CHHTE3-Ta3,
€HEepris ra3iB reoTepMaibHUX BOJ, CHEPTis 010MYJIy OYHCHUX CIOPYIPKEHB TOIIO.

Ha cporonni i B HallOmk4dy NepCreKTHBY Ie OYAyTh iCHYBaTH NPOLECH 3 MaTepialbLHIMH i eHepreTHYHUMHU
BigxogamMu. Ha TexHOJOTiYHMH Tpoliec BUKOPHCTOBYETHCS BHU3HAYEHA KUIBKICTh NalMBa, SJNEKTPUYHOI Ta TEIIOBOI
eneprii. Kpim Toro, cami TeXHOJIOTi4HI IPOLIECH ITPOXOIATH i3 BUIUICHHSIM Pi3HUX €HEPreTHYHHUX PECYPCIB - TEIUIOHOCIIB,
TOPIOYMX TPOAYKTIB, Ta3iB 1 PIIMH HAIMIIKOBOTO THCKY. OnHaK He BCS KUIBKICTH M€l eHeprii BHKOPHCTOBYEThCS B
TEXHOJIOTIYHOMY TIporieci abo arperati. Taki HEBHKOPHCTaHI B Tpolieci (arperari) eHepreTHYHi BiAXOAW Ha3WBAaIOTh
BTOPMHHHUMH eHepreTHIHIMH pecypcamu (BEP).

BTopuHHi eHepreTH4Hi pecypcu NPOMHCJIOBOCTI PO3NOIIISIIOTECS HA TPH OCHOBHI I'PyIHU:

- TOpIOYi;

- TEIIOBI;

- HaJJIMIIKOBOTO THUCKY.

Toproui (nanoni) BEP - 1e XiMi4Ha €Hepris BiAXOIB TEXHOJIOTIYHHX IMPOILECIB XIMIUYHOI Ta TEPMOXIMIYHOT
nepepoOKU CUPOBHHH, JI0 HUX MOXKHA BIJIHECTH:

- moOivHI TOpIOYi Ta3M IUIABWIBHUX Ieueil (JOMEHHHMH Ta3, KOJIOIIHUKOBUH, MIaXTHUX Ie4el 1 BarpaHok,
KOHBEPTOPHUH TOIIO);

- TOPIOYi BiJIXOIM TPOIECIiB XIMIYHOI Ta TEPMOXIMIYHOI MEepepoOOKH BYIJIEEBOI CUPOBHHHU (CHHTE3, BiIXOIH
€JICKTPOJHOTO BUPOOHMIITBA, TOPIOYi Ta3u IJIsl OTPUMAHHS BUXITHOI CHPOBHHH JUIS IIacTMac, KaydyKy TOIIO);

- TBep/i ¥ piiKi ManyBHI BIAXOAH, SIKi HE BAKOPHUCTOBYIOTHCS ISl OAAJIBIIOT TEXHOJIOTIYHOT epepoOKH (BiIX0au
JIepeBOOOPOOKH, [ETFOI03HO-TTAIIEPOBOTO BUPOOHHUIITBA TOIIIO).

Topioui BEP BUKOPUCTOBYIOTBCS B OCHOBHOMY SIK HaJIUBO.

Tennosi BEP - 1e TemoTa BiAXiAHWX Ta3iB NpU CHANIOBAHHI IANKBa, TEIUIOTA BOAM W TOBITPA, SKi
BUKOPHUCTOBYIOTBCS [UII OXOJIOJDKEHHS TEXHOJOTIYHHX arperaTiB Ta YyCTAaHOBOK, TEIUIOTa BHPOOIB 1 BiAXOXiB
BHPOOHHIITBA, HAIIPUKJIIA]] TapSTIUX METATYPrifHUX IITAKIB.

Oco06mBo 3HaYHI 00CATH TEIUIOBIUX BTOPMHHMX PECYPCiB HasBHI B YOPHIN METaITyprii, ra3oBiii, HadTorepepoOHin
1 HaQTOXIMIYHIN TPOMHCIIOBOCTI.

BEP naonuwkxoso2o mucky (Hanopy) - 1ie NOTEHIiaJbHA €Hepris Ta3iB, PiJIMH 1 CUIyYyUX TUI, 110 3aJHIIAI0Th
TEXHOJIOTIYHI arperaTd 3 H/UIMIIKOBUM THCKOM (HAmopoM), sIKi HEOOXiIHO 3HIKYBAaTH Iepes IOCIiTyI0unM
BUKOPHMCTAHHSM IIUX PiJIMH, T'a3iB CUIIy4HX TiJ 200 NpH BUKHII IX B aTMOC(epy, BOJOWMHMIIA, EMHOCTI Ta 1HIII NpUiMadi.
o BEP 116010 THITYy HaJIC)KUTH 1 HAJTUINKOBA KIHCTUYHA CHEPTIs.

BropuHHI eHepreTHyHi pecypcHM HAJUIMIIKOBOTO THCKY II€PETBOPIOIOThCS B MEXaHIUHy €Hepriio, ska
Oe3rocepeTHFO0 BUKOPHUCTOBYETHCS IS TIPUBOJTY MEXaHI3MiB 1 MAIIMH a00 MEPETBOPIOETHCS B EICKTPUYHY €HEPTIIO.

2. Kaacugikanisi Ta nepcneKTHBH BUKOPUCTAHHS HETPAJAMIIHHMX JzKepes eHeprii y cBiTi.
Cepen HeTpaIWIIHHUX DKEpENl eHeprii Ha MaWOyTHI IEKibKa NECATHIIITh HAWOUTBII MEepCIeKTUBHUM Oye
BHUKOPHCTaHHS TEPMOCIEKTPUIHIX TeHEPATOPIB, BOAHIO, TAIIMBHUX KOMIPOK.
3 yciXx pi3HOBHIIB TEPMOECICKTPHUYHUX T'€HEPATOpIB HANOUIBIINI iHTEpEeC CTAHOBIATH TEPMOGMOTOENEKTPUIHI
renepatopu (TOED). TOEIL 3aBasiku cTBOPEHHIO BUCOKOS(EKTUBHUX (HOTOEICKTPOIEPETBOPIOBAYIB Ta y3TrO/HKEHHX 13



HHMMH 3a CIIEKTPOM BHUIIPOMIHIOBA4iB 3HAWAYTh IIUPOKE BUKOPUCTAHHS SIK aBTOHOMHI JDKepelia eJIeKTPUYHOI eHeprii B
Ha3eMHHX 1 KOCMIUHMX yMoBax. [lutoMa BapTicTh eleKTpoeHeprii, mo Moxe OyTu orpumana 3a gornomorow TOET,
CTaHOBUTH Y HazeMHUX yMoBax 2— 3 noi. CIJIA 3a 1 Bt BcTaHOBIEHOT MOTYXHOCTI, 1110 TPUOJIN3HO B 2 pa3u HIKYE
ITUTOMOT MOTYXXHOCTI Ha3eMHUX COHSYHHMX Oartapeil. [IpM mbOMy KiNBKICTH €JIEKTpOEHEprii, ska BHPOOJSEThCS 32
nonomoroto TOED exBiBaJIeHTHOT TOTY>KHOCTI, IpUOIN3HO B 3 pa3u Oijblla 32 paxyHOK iX Oe3nepepBHOT poOOTH, KpiM
TOT0, TUTOMA KITBKICTh EIICKTPOCHEPTI1, 0 BUPOOIIAETHCS 3 OMHUII IToIIi oTonepeTBoproBauis, y TOEL B 100-200
pa3iB OinbINa, HIX Y 3BUYaHUX COHSYHUX Oarapesx.

3HauHM eKOHOMIYHNH eekT 3a paxyHok Outein Bucokoro KK/ i repMminy ciryxOu 3a0e3nednTh BUKOPUCTAHHS
TOET 3amicTh eneKTpoOMeXaHiYHUX (Ha OCHOBI JABHUTYHIB BHYTPIITHBOTO 3TOPSHHA) 1 TEPMOCIEKTPHYHUX TCHEPATOPIB.
He MeHII BayKITMBOIO € €KOJIOTIYHA YHCTOTa Tporecy cnamoBaHHs nanuea B TOET, mo 3abe3medynTs TaKoX 3HAYHHN
E€KOHOMIYHHUI eQeKT Bij 3aMiHN Au3enbHuX enekrporeneparopiB Ha TOEL. Lle poOuTh mepcieKTHBHUM BUKOPUCTAHHS
T®ET nyist aBTOHOMHOTO 3a0€3Me4eHHs eIEKTPUYHOI0 SHEePrieto OYAMHKIB KOTEDKHOTO TUITY B CUIBCBKIH MiCLEBOCTI,
T'eOJIOTIUYHUX MaPTii, MasKiB, pETPAHCIISITOPHUX 1 PaJI0NOKALIHHUX CTAHIH TOIIO.

Bukopucrannst TOED nactb cyTTeBUii eeKT y ccTeMax eHepPro)XKHUBJICHHS KOCMIYHUX anapariB, 0COOJIMBO THX,
sKi 3amyckatoTbesi B Oik Big CoHIS, TOOTO B yMOBax, KOJNM BHKOPHUCTaHHS COHSYHHMX Oarapeil HeMOXJHBe abo
HeeeKTHBHE, a BUKOPHCTaHHS XiMIUHHMX a0o iHIIUX JpKkepen eHeprii 3adbe3neunts Menmuid KKJI abo xopoTkuii pecype
pobotu.

CpOrofiHI y CBITI CIIOCTEpIraeThcsl 3HAYHUM IHTEpeC N0 MaJMBHUX €JIEMEHTIB. 3HAa4HA KIJIbKICTh HAyKOBHX
opranizaniii i GpipM npairoTh HaJ| PI3HUMH CXeMaMH Ta ITPAKTUYHIMH 3aCTOCYBaHHSIMH ITAJIMBHUX €JIEMEHTIB. 3HAUHHUH
IHTEepeC CTAHOBJIATH MIOAO IHOTO Tajy3i €HepreTHKH, KOCMIYHOI TEXHIKH, TPaHCIOPTY, MiKpoeleKTpoHiku. OxHa 3
TEXHIYHUX TIPOOJIEM IOJATaE B TOMY, IMO U €NIEKTPOAiB (KaToJa) HEOOXiTHO BHKOPHCTOBYBAaTH BHCOKOPO3BUHYTI
moBepxHi. OUIKyeThCs, MO 1€ 3aBIaHHS OyJe BHPIMIEHO y 3B’S3KYy 3 AOCSTHEHHSIMH B Taly3i HAHOTEXHOJOTIH, SKi
JO3BOJISIFOTh BUPOOISTH HAHOCTPYKTYPH THITy HAHOTPYOOK, HAHOKOHYCIB, (yJEpeHiB i3 po3MipaMH A0 KiTbKOX
HaHOMIKpoH. Came Taki HAHOCTPYKTYPU MOXYTh OyTH OCHOBOIO JUIsi IPHUHIIMIOBO HOBHX 1 BHCOKOE()EKTHBHUX
CKJIQJIOBUX NaJIMBHUX €JIEMEHTIB.

Booenv - 11e eHepreTHUHUII pecypc MaiOyTHBOTO, ajie CIIOCOOM OTPMMAaHHS HOTO0 Ha CHOTOIHI MOTPEOYIOTh
3HAYHUX KaliTaIbHUX BUTPAT. Y IbOMY HalpsMi HasiBHI €K30THYHI IPOEKTH BEINKOMACIITAOHOTO BUPOOHUIITBA BOHIO
3a gomoMororw Oaktepiit. IIpoiec BinOyBaeThes 3a CXeMOK (POTOCHHTE3Y: COHSYHE CBITJIO MOTJHMHAETHCS, HAIPHUKIIA,
CHHBO- 3€JICHUMH BOJIOPOCTSIMH, SIKI IIBHIKO POCTYTh. LI BOIOpocTi MOXYTh OyTH DKero Al neskux Oakrepiid, siki B
MPOIIECi KUTTEMISUTFHOCTI BUAUTIFOTh 3 BOJIM BOJeHb. OmHAK MO0 3MIHCHUTH IO i7IeF0, HEOOXiTHO BUPIMIUTH OaraTo
HayKOBHX Ta IH)KEHEPHHX 3a/1a4.

Hempaouuyiiini 6udu nanuea

¥ 3B’s13Ky 31 CTPIMKHM CKOPOYEHHSM TPaIULiHHUX BHUIIB [TAJIUB YUCHI CBITY BCE YaCTillIe 3BEPTAIOTHCS JI0 BOAHIO,
3amacy SIKoro y Bogax CBITOBOro OKeaHy NMpakTH4HO HeBuueprHi. [ToTpeda eKOHOMIKH y BOJIHI ITPSAMYE 10 3pOCTAIOTIM.
s Haiinmpocrima i Hainerma pedyoBrHA MOXKEe BUKOPUCTOBYBATHUCS HE JIUIIE SIK ITAJMBO, a SIK HEOOXiTHUNA CHPOBUHHHUN
€IIEMEHT y PI3HUX TEXHOJOTIYHHX MPOIIEcax.

3a yMOB HecTadi CHEPTeTHYHUX pPECypCiB aKTHBI3YEThCA POOOTa IMIOAO TOMIYKY HETPAAHIIHHHUX JDKEepe
BYIJIEBOJIHIB: Ta30TipaTiB, BOJIOPO3YMHHHX Ta3iB, Ta3iB ByrUIbHUX KOMAIUH, BYTJIEBOJIHIB HeCTabiIbHOTO (ha30BOTO Ta
XIMIYHOTO CKJIa[iB Ha 3HAYHUX ININOMHAX.

3a cydacHMMH YSBJICHHSAMH, 3arajlbHI pecypcH HeTpaluLiiiHUX BHIIB BYIJIEBOJHEBOI CHUPOBHHU HA INOPSIOK
MIEPEBUIIYIOTh PECYPCH TPAJULIIHUX JKEeped.

BoaneBa eHepreruka

3 eHepreTU4HOI TOUKHU 30py BOJICHB - II¢ albTepHAaTHBa Ha(TI Ta NPUPOJHOMY razy. IlepcrieKTHBHE 3aCTOCYBaHHS
BOJIHIO 3YMOBJICHO TAKUMH HOKAZHUKAMU:

- 3aracH BOJHIO B CKJIaJli BOAM NPAKTUYHO HEBUYEPITHI;

- TEIUIOTa 3TOPAHHS BOJHIO B KUIbKA Pa3iB BHIA, HIK Y IPUPOAHUX ra3iB;

- BOJICHB K IAJUBO MOKEe OYyTH BUKOPHUCTAHHWIl JJIsl OTPUMAHHS TEIUIOBOI Ta CJICKTPHYHOI CHEpriil, a TakoK y
JBHTYHAX PI3HOTO BHIY;

- BOJICHB - €KOJIOTIYHO YHCTE ITaIUBO.

3 mouxu 30py meniomeopHoi 30amHOCHi 800eHb i 0eAKI iHW 8UOU NAUBA XAPAKMEPUZVIOMbCA MAKUMU OAHUMIL:

- Oype ByrimIs 29,33-103 x/x/kT;

- aHTpaIyT 36,45-103 xJx/kr;

- Hara 41,90-103 xJIx/KT;

- Oen3uH 47,35-103 xJIx/kT;

- MeTaH 55,65+ 103 x/Ix/kr (39,84 xJlx/m3);
- BOJICHb 142,97-103 xJIx/xr (12,78 xx/M3).

Booenv modice suxopucmogysamucs:

- JUIsS OTPUMAaHHSI TETIJIOBOI €HEeprii P CIIAIIOBAHHI;

- JUIsl OTPUMAaHHSI €IEKTPUYHOI €Heprii 3a TOITOMOT0I0 MOTOP- TeHEPaTOPiB ab0 MAaJMBHUX €JIEMEHTIB;

- SIK TIAJINBO aBTOMOOLIEHOTO TPAHCIIOPTY.

TerutoBy eHeprito IS ONaJIeHHs i raps40ro BOJONOCTauyaHHS MOXKHA OTPHMYBATH IiJl Yac CHaJIOBAaHHS BOJHIO 3
BUKOPHUCTAaHHSAM TPOMHCIOBUX NANBHUKIB. 11 mpuUroTyBaHHS TKi MOXYTh OyTH 3aCTOCOBaHI 3BHYaliHI IOOYTOBI
KYXOHHI IUTUTH 3 IeIKUMH 3MiHAMHU B KOHCTPYKIIi{ MATBHUKIB U1 BUKOPUCTAHHS BOIHIO.



Pigkuii BoneHb MOpsN 3 IHIIMMHM PIAKMMH TanuBaMHu (KEPOCHH, BYIJIEBOAM Ta iX CIIOJYKH) BCE LIMPIIE
BUKOPHCTOBYIOTH SIK MAJIMBO JUISl PEAKTHUBHUX PIIMHHUX ABUTYHIB B aBiallil Ta KOCMOHABTHIII.

[t BUpOOJICHHS eIeKTPUYHOI eHepril B MoTop-reHeparopi noryxkHictio 100 kBt 3a 1 rog po6otn BUTpadaeTbes
5,5 kr (61m) Boguro. Jlns otpumanns | kKBT-roa eleKTpHYHOI SHEpTii 3a JOMOMOTOI BOJHEBO-KACHEBOTO ITATHBHOTO
enemenTa Tpeda Bukopucratu 33,12 r (0,371m) Bogsto i 264,96 r (0,186 M) kucHro nmpu KKJ] manusHoro enemenra 0,8.

KanopiiiHicTh BOIHIO CTaHOBHUTH 33 THC. KKaJ/KT, IO BTPHUYi BHIIE KalopiliHocTi OensuHy. Excnepumentn
MMOKa3yI0Th, III0 HaBiTh 5 %-Ha MacoBa J00OaBKa BOAHIO IO OCH3WHY IiJBUIIYE EKOHOMIUHI TTOKa3HUKH MaiuBa 10 25 %,
IIPH [IHOMY 3HAYHO 3MCHIMY€ETHCS KUTBKICTh IIKIITUBUX BUKUAIB B aTMOC(EpY.

BoneHb BUKOPHCTOBYETHCS TAKOXK y 0araTboX rary3sx IPOMHUCIOBOCTI. Bin moTpiOHMit y MeTayprii [uist mpssMoro
BITHOBNICHHA DY, y Xap4OBili HMPOMHCIOBOCTI - IUIA BHPOOJICHHS MaprapuHy, y XiMidHIN NPOMHCIOBOCTI - IJist
BHPOOHHIITBA 10OpHB (TIPHUOII3HO TOJIOBHHA BCHOTO BOJHIO, 1[0 BUPOOISETHCA Y CBITI, iie HA BHPOOHHIITBO aMiaKy).

e onHa ray3s, ne BOJEHb 3MOXE 3HAWTH HIMPOKE BUKOPUCTAHHS, - OTPUMAaHHsI KOPMIB JUIsl IOMAIIHIX TBapHH.
VYike B [M03aMUHYJIOMY CTOJIITTI.

0yJ10 BIIKPUTO BOJAHCOKHCHIOOYI OaKkTepii, biomMaca sIKUX PH MMOTJIMHAHHI BOIHIO ITOIBOKOETHCS 3a KiJIbKa TOMH.
Taki 6akrepii BMinnytots 50-75 % Oinka. Lfo 6iomacy HUHI HIMPOKO BHKOPUCTOBYIOTH IPH BIATOAOBYBaHHI Xya00u i
MITHIL.

TakuM YHHOM, BOJEHb MOXKE 3aMIiHHTH IPUPOAHMH Ta3 il MOOyTOBHX NOTpeOd, OCH3WH - y ABHIYHaX
BHYTPILIHBOTO 3TOPSIHHSA, KPIM TOTO, 3aMIHWTH CIIEIiajbHI BUIU NAJIMBA B PAKETHIH NMPOMMCIIOBOCTI, alleTWIIEH - Y
TIpoliecax 3BapioBaHHS METAJIIB, KOKC - Y METaIypriiHUX Mpomecax Tomo. Jlo Toro %, pyu BUKOPHCTaHH] YACTOTO BOIHIO
SIK TTAJINBA 3HAYHO 3MEHIIYIOTHCS LIKIUTMBI BUKUIHN B aTMOCchepy.

HoBwmif minxim 10 BUKOPHCTaHHS BOAHIO B CHEPIETHINl IOJATAE B JOMANIOBAHHI BOTHIO Pa3oM i3 Iapoio; B
pe3yibTaTi OTPUMYETHCS OiTBII BHCOKA TEMIepaTypa mapH i, sk Haciinok, 6inem Bucokuit KK/ typOinm - 1o 55 %.

Bopnens nerko TpaHCOpTy€eThes MO TPyOOIpOBOIaX, TOMY IO B HBOTO Ty’Ke Majia B’s3KicTbh. Ilepekauka BoaHIO
Ha BiacTanb 500 kM npuOIM3HO B AECATH pa3iB € JENIEBIION0, HIK Mepeaaya Takoi ) KITBKOCTI eNIeKTPOCHEPTil 1Mo JIiHisIX
enekrpornepenadi, ane Ha 20-30 % € 1OpoKUOI0, HiX MPUPOIHOTO Ta3zy. BoxeHb TpaHCIOPTYeThes B pisHUX Gopmax: y
CTHUCHYTOMY 1 piAKOMY CTaHi, a TAKOX Y BUTJISAL TIAPHAIB METANTIB i3 BUKOPHUCTAHHSAM CIELiaTbHO O0IaJHAHUX EMHOCTEH.

[TopiBHSHHS BUPOOJICHHS Ta TPAHCIIOPTYBAHHS €JIEKTPHUYHOT eHeprii 1 BOAHIO HaBeneHo B Tabmuii 8.1.

Ta6muus 8.1 - [opiBHsAHHS BUPOOJICHHS Ta TPAHCIIOPTYBAHHS eJIEKTPHYHOT eHeprii i BOAHIO

Crarts BUTpaT Enexrpoenepris, non. CHIA/(kBt-| Bogens, nox. CHIA/(kBt-Tron)
roz)
BupoOHUIITBO 0,1 0,11-0,12
Cucrema po3noiny cepen 0,061 0,012
CIIO)KUBAYiB
ITepenaua na 100 xm 0,023 0,02
3araibpHa BapTicTh 0,184 0,142-0,152

Lo 0o 36epieannsn 600110 BUKOPUCTHOBYEMbCS MAKe:

- Y BUIJISIL TA3y - Ia3rojibJiepH;

- Y BHIVIS/II CTUCHEHOT'O ra30MoAiOHOTO - 0aloHH, PECHBEPH;

- y 3B’s13aHOMY CTaHi - XiMi4Hi CIIOJIYKH Ta TiIpUIN METAIiB;

- y pizkoMy crtaHi (kpioreHHa opma) - OaoHU.

[MoTpedun y BOIHI MBUAKO 3pOCTaIOTh, TaK ¥ 1970 p. oOcsaT BUpOOHHIITBA BOTHIO CTaHOBHB 18 MiH T, a 'y 2002 -
30 MyH T.

CHpOBHHOIO 111 OTPUMAaHHS BOJHIO € BUKOITHE OpTraHiYHE NMaTuBO (TPUPOIHUH ra3, kKam sHe Ta Oype ByTiuid,
TOPIOYi CJIaHII) i BOAA, 3amacu SKoi HEOOMEKEeHi 1 MMOHOBIIIOBAJIBHI, OCKUIBKH BOJCHb MPH OKHUCHEHHI (CITadroBaHHI)
MIEPETBOPIOETHCS B €KOJIOTTYHO YKCTY BOIY.

Ha cb0200Hi Moxcha sudinumu oecsimos Memoois ompumarisi 6000 (pucyHok 3.3.1):

1) napodazHa KoHBepcisi MeTaHy (IPUPOIAHOTO Ta3y);

2) TepMidHe PO3KJIaJaHHs BYIJIEBOIIB; TEPMOXIMIYHI IIUKIIH;

napodazHa KOHBepCisi BOJHIO 3 KaM’siHOro, Oyporo Byrimii, Ttopdy; mia3eMHa Trasudikaimis BYTiLIs;
3aizonapogasHuii crociod; eIeKTpoIi3 BOJAM Ta Iapy; 3a JOIOMOI0I0 €HEProaKyMyJIIOI0UMX PEYOBUH; (OTOII3 BOIH 3
OTPHMAaHHSM BOJIHIO i KUCHIO (COHSYHO-BOJHEBA CHEPTETHKA);

10) 3a qomOMOT00 0iOKATATITUIHAX CUCTEM.
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Ireyaok 1 3.1 = MeToan 4TpPHMAHEH BOTHIO

Po3risiHeMO OCHOBHI ITOJIOXKEHHS OTPUMAHHS BOAHIO BHIIE3a3HAYEHUX METO/IIB.

Hapogasna rowneepcias memany (npupomsHoro rasy). lleir mMerom oTpuMaHHS BOJHIO € OJHUM i3 HAHOLIBII
MacIITaOHUX Ta eKOHOMIYHMX BUPOOHUIITB, 3aB/SIKH SIKOMY y CBITI OTpUMYIOTH Oinbiie 50 MJIH T BOJTHIO.

Kownsepcis npupoonozo 2asy, mo BMmimye 88 - 95 % metany i 3 - 8 % eraHy, BitOYBa€eTbCA MPHU TEMIIEPATYPI BUIIE
600 °C BomstHOIO Taporo ab0 TIOKCHIOM BYTIICITIO BiATIOBIAHO IO PEeaKIiii:

CH4 + H20 —» CO + 3H2 - 206,1 x/[»x/MO0b;
CO + H20 —> H2 + C02 +41,17 xJI»x/MoJ1b;
CH4+ C0, -> 2CO + 2H> - 247,27 xI/MOb,
C2Hg + 2H,0 -> 2CO + 5H; - 347,3 xJI/MOJIb.

i oTpuMaHHS TEIUIOTH HPH MPOBEICHHI CHIOTEPMIYHHUX PEeakIiil cnamoeThes YacTuHa Trasy. [Ipu no3oBaHii
CTEeX10METPUYHIif 10/1a4i KMCHIO NIPOLIeC OKUCHEHHS METaHy Bi0yBaeThes 3a peakuieto CH4 + 0 —> C02 + 2H2 +318,71
kJK/MOIb 3 ek30TepMiyHUM edekToM. JlIoKCH]] ByTJIel0 3 OTpUMAHOI CyMilli ra3iB BUAAISIOTH HIJISIXOM MPOMHUBAHHS
BOJIOIO 200 PO3YMHOM KapOOHATY HATPIIO.

TeopeTn4HO U1 OTPUMaHHS 1 T BOJTHIO TAKUM IIJISIXOM HEOOX1THO BUTPATUTH 2,5 T METaH} , IPAKTUYHO - 3HAYHO
6inbme. ToMy 3 eKOHOMIYHOT TOUYKH 30pY JUIsl OTPUMaHHS TEIUIOTH JOIUIBHO BUKOPHCTOBYBATH BYTLLIA, IO MA€ 3HAYHO
MEHIIY ILiHY.

Tepmiune posknadanmns gyenesoonis. TepMmiuHe po3KIalaHHS METaHY BiIOYBa€ThCs MPH TEMIEPaTypi OIM3BKO
1000 °C 3 nOornMHaHHAM TEIUIOTH:

CH4 —> C + 2H> - 74,8 x/I>x/MOJ1b 3 OTpUMaHHSIM BYTJICIIO Y BUIIIAI caxi abo miporpadiry.

[Tpu rizpoTepmMansHOMY PO3KIIaJAaHHI METaHy peakilis Ma€ BUTIIA

CH4 + H,0 —> 4H> + CO0,.
3aj1exHO BiJl yMOB ITPOBEJCHHS peaKilii MO>KHAa OTPUMATH:
3CH4 + C02 + 2H20 -> 4CO + 8H2.

IIponykTu 11i€i peakiii MOKyTh OyTH BUKOPUCTAHI JUIsi KaTATITUYHOTO CHHTE3y METAHOY, €TaHOJY Ta IHIIUX
OpTaHIYHHX CHOJIYK.

Tepmoximiuni yurxau. TepMOXiMiIYHI LMKIM BUPOOHMITBA BOJAHIO HajeXaTh IO TEOPETUYHO HAHOLIBII
MIEPCIEKTUBHUX. [3 BEIMKOT KINBKOCTI LIUKJIIB HAHOUIBII MEPCIEKTUBHUMH BBaXKAIOThCS IIUKI BectuHraysa (Mapk-2) i
KapOOHAT-TaJIOTeHITHHN.

Lukn Mapx-2 exnrouae maxi peaxyii:



H380 o omm s — HaOan 1+ 503 (347 — 400° €,
SOy, — 1,300, — S0 (7RO —920° ()
11,040y = 11,0,y (100°C);
80, H.0 >H-50, 1 H,.

Cywmapma peakiis 3H20 = 3Hz +1,502.

Butpatu Ha orpumanns iMm Ho cranoBisTh Onm3bko 8 KBT-ron, 1110 3Ha4HO OiIbIle, HIX IPH €IeKTPOIi3i BOAH,
po3paxynkosuii KK/ mpouecy nopisatoe 44 %.

B kapOoHaT-TaJIOreHiTHOMY TEpPMOXIMIYHOMY IMKJII CHIOJIYYalOTh XIMIYHY PEaKIIIo 3 eJIEKTPOXIMIYHOIO:

- XiMIYHa peaKIis

MeCO03 + X5 -> 2MeX + C02 + 0,502; enexTpoximMidHa peaxiiis

2MeX + C02 + H20 -> MeC03 + X + Ho,

nie Me - iyroBuii meTair;

X - rajores.

IHTepec cTaHOBIATE HOAWIHI 1 OPOMHUIHI CHCTEMH, TEPMOXIMIUHI POIIECH 13 3aTi30M, MiJ/II0 TOIIO.

Hapogasna konsepcis 600HI0 3 KaM’sTHOTO, Oyporo Byrius, Topdy. Lleit nporiec, skuii Mae Ha3By nporiecy boia,
BizIOyBaeThes y Bl cranii. Ha mepuiiii - BoAsiHa apa NpoIyCcKaeThest HaJl po3kapeHuMu 1o temrnepatypu 1000 - 1100 °C
KOKCOM, BYTUJLISIM TOIIO, B PE3YJIbTATI YOTO BiIOYBAIOTHCS PEAKIIil:

C + H0—> H2 + CO -118,82 x/[x/Moib;
C +2H,0 —> 2H2 + C02 - 75,31 xIk/MOb;
C + C02—> 2CO -162,33 x[x/MoIb.

Ha npyriii cTanii mpoBOIUTHCS KOHBEPCisl OKCHITY BYTIICIO 32 PEAKIIi€I0

CO + H0 —> H, + CO0, +130,3 x/[)x/Moinb, momarodw BOAY 1 MEPETBOPIOIOYH 1i B Mapy HpH ONTHMATbHIN
temnepatypi 450 °C 3 momaBaHHAM KaTajiizaTopa. BimainsaioTs i3 razoBoi cymimi CO» pisHUMH criocoOamMu, HalIPUKIIAA
00pOOKOIO MiAIrpiTHM PO3UNHOM KapOOHATY Kaifo.

Iliozemna eazugpixayis eyeinna. Ilponec miazemMHol rasugikariii Byriuisi MOXKHA 3AIHCHIOBATH 3a JOIIOMOTOIO
peaxiriii:

2C + 02=2C0 + 221,02 xJI>x/M0b;
2CO + 2H20 = 2H2 + 2C02 + 82,34 x/{x/MOIIb.
Tazomonioamii CO- micis BIAUICHHS BiJI BOJHIO TAKOX MOKHA ITOJIaBaTH B 30HY PEaKIIii:
C+ C02=2CO -172,47 x]JI>x/MOb.
B 30Hi ropiHHA BYTriuIs IPH HAsIBHOCTI 1apiB BOJM MOXJIMBI €HJIOTEPMIUHI peakuii:
C + Hz0 = Hz+ CO -131,13 x/[x/Moib;
C +2H20 = 2H» + CO02 - 90,13 x/I>k/MOb.

Po3paxyHKH MOKa3yrOTh, IO B IIOMY pPa3i BapTIiCTh BOOHIO Oyae B 5 - 10 pa3iB HMKYa BapTOCTI BOJHIO,
OTPHUMAHOTO 32 IHIIMMH TEXHOJOTisIMH, 1 Oyzie craHoBUTH 6,4-9,2 mon. CILIA/T [k, i NpakTHYHO HE 3aJIeKATHME BiJl
BapTOCTI BYTUJISL.

3anizonapogasnuii memoo. OTpUMYIOTH BOACHB 3aTi30napoda3sHuM METOIOM y JBI CTafil mpu Temmeparypi 650-
900 °C. Ha nepuriii ctaii 3a1i30 OKHCHIOETHCS TTApaMH BOJIU JI0 MarHEeTUTY 33 €HI0TEPMIYHUMH PEaKIisIMHU:

+ H20 = Ho+ Fe - 23,0 xJI>x/Mo0b;
3FeO + H20 = Hz + Fes04 - 80,9 xJIk/MOJIb.
Ha npyriii cTanii MarHeTuT i OKCHJ 3aj1i3a BITHOBIIIOIOTHCSI CHHTE3- Ta30M IIPH THX e TeMIlepaTypax:
Fe304 + CO =3FeO + C0; - 25,73 x/I/MOIb;
FeO + CO = Fe + C02 +17,74 xJI»x/M0JIIb;
Fes04 + Ho = 3FeO + H20 - 80,9 x/[x/Moib;
FeO + H» = Fe + H20 - 23,0 xJI>k/MOJIb.

Bci peakuii 000poTHi, peaxiii OKHCHEHHS i BiTHOBJICHHS 3aIi3a Kpallle IPOBOAUTH PO3AUIHHO.

Jo mepear 3amizonapoga3zHoro METOIy MOKHA BiIHECTH BHCOKY KOHIICHTPAIiI0 OTPUMAHOTO BoaHIO (98 %) i
BiTHOCHY IIPOCTOTY IPOILIECY.

Enexmponiz 600u ma napu.

EnexTponi3 Boau OJMH 13 HaWOUIbII BiJOMHX 1 OOpe JOCHIKEHUX METOAIB OTpuMaHHsS BojHio. CyTh #oro
HOJIATaE B MPOITYCKaHHI Yyepe3 BOAY MOCTIHHOTO CTPyMY, B PE3yJIbTaTi YOr0 Ha KaTo/li BUIUISETHCS BOJICHb, @ HA aHOJI -
KHCEHb.

EnexTpoxiMi4HUI METO OTPUMAaHHS BOJHIO 3 BOJHM XapaKTEPU3YEThCSl TAKUMH TTO3UTHBHIMH ITOKa3HUKAMH:

- BHCOKa YHCTOTA OJICPIKYBAHOTO BOIHIO - 10 99,99 % i BuIIIE;

- MPOCTOTa TEXHOJIOTYHOTO IIPOLIECy, HOro Oe3MepepBHICTh, BiZICYTHICTh PYXOMHX YaCTHH B €NEKTPOJITHIHOMY
CepeOBHILII, MOXKIIMBICT IIOBHOI aBTOMAaTH3allii IPOLIECY;

- MOXJIUBICTh OTPUMAHHS IIIHHUX MOOIYHUX MPOAYKTIB - BaXKKOi BOJIH 1 KHCHIO;

- 3araJlbHOOCTYITHA 1 HEBHYEPITHA CHPOBHHA - BOAA;

- THYYKICTH IIPOIECY Ta MOMIINBICTh OTPUMAHHS BOJIHIO 0€3110CcepeIHbO Mi/T THCKOM;



- (hi3uvHE pO3ISICHHS BOJHIO | KHCHIO B CAMOMY IPOIIEC] €JIEKTPOJII3y.

EnexTponiTHuHUK BOJICHb € HaWOLIbLI JOCTYINHHM, aje JOPOTUM IMPOAYKTOM. Y INPOMHCIOBHX 1 JOCIIIHO-
INPOMUCIIOBUX ycTaHOBKax peanizoBanuii KK/ enekrpomnizepa cranoButs 70-80 % mpu rycTuHi ctpyMy mMeHine 1 A/cm,
30KpeMa JUIsl eJIeKTPOIi3y IiJl TUCKOM. TeopeTHyHa BUTpaTa eleKTpoeHeprii Ha BUpOOHUITBO | M BOAHIO CTaHOBUTH
2,95, a mpaktnyna - 4,21-5,0 kBr-rog/m H2.

Kucenp, kil BUAIISIETbCS TIPH €NEKTPOII3i, 3HAlAE CBOE MiCIle HE TUIbKH SK OKHCHIOBAY B TEXHOJIOTIYHHX
mporecax, ajge i SK He3MIHHMH OYHMIIYBad 1 O3/0POBJIIOBAY BOAOMMMUIN, MPOMHUCIOBUX CTOKIB; CIAIIOBAHHSA B KHCHI
MOOyTOBUX BiAXOIB, KUTBKICTB SIKUX 3POCTAE, 3MOXKE BUPIIITUTH MPOOIEMY TBEPAUX BUKHIIB BETUKUX MICT.

[Ile 6impuI IHHAM TOOIYHAM TIPOIYKTOM E€IIEKTPOIIi3Y BOIH € BayKKa BOJIA - XOPOIIHH CIOBUTFHIOBAY HEUTPOHIB
B aTOMHHX peakTopax. KpiM Toro, Bajkka BoJja BAKOPUCTOBYETHCS SIK CAPOBUHA JUTS OTPHMAHHS JEUTEPIt0, SIKHIA € OTHAM
3 €JIEMEHTIB TEPMOSACPHOI EHEPTETUKH.

OTpyMaHHsS BOJHIO 3a JOINOMOIOK EHEProakyMyJIOIOYHX PEYOBHH. EHEProakymyiiowdi pEYOBUHU €
crenr(igYHOI0 TPYIOK PEUOBHH, SKi MOXKHA 0araropa3oBO OKHMCHIOBATH 1 BIAHOBIIIOBATH I OTPUMAaHHS CHEprii Ha
OCHOBI BOJIHI0. EHEproakymy o4l peuoBUHH MOJUISIOTECS Ha ABI IPYIH: SIKi BUIUISIOT aKyMYJIbOBaHY €HEPTil0 MpU
XIMIYHIH B3a€MOJIIT 3 BOJOIO 1 SIKi BUALIAIOTH aKyMyJIbOBaHY €HEPTilo B pe3yibTari (Pi3NYHOTO BIUIMBY Ha HUX.

Jo mepuroi rpynu HajiexKarth TCiIpUIX METalliB, KapOin, HITPUIK Ta iHII BUCOKOGHEPTETHYHI CITOJYKH (METaHOII,
aMiak TOIIO), SIKi MAIOTh BOJICHb.

Eneproakymymiorodi pe4oBHHHM MOXKHA OTPHMYBAaTH Ha OCHOBI HHM3bKOCOPTOBOTO BHCOKO30JIFHOTO BYTIISA
Honoacy i JIsBiBChKO- BonmmHckkoro 6aceiinis. [1py BiqHOBIIIOBAaHHI IIUTAKiB HA TETUIOBHUX EJIEKTPOCTAHIIISIX OTPUMYIOTh
BHCOKOPEAaKIiiHi CIUIaBH, sSIKi IPX B3a€EMOJIIT 3 BOJOIO BUAUISIOTH BOJICHD 13 BHCOKMMH HIBHIKOCTSIMH.

3HaYHI MEepPCIeKTHBH MAIOTh CHEPrOaKyMYJIOIOYi PEYOBHHHA HA OCHOBI allfOMiHiI0, O0py, KpEMHII0, MarHi0 Ta
IHIINX METaiB.

Jo mpyroi rpymu HaJeKaTh CHEHiaNbHI CIUTABH U JEsKi METaJIH, SKi MarfOTh BIACTHBICTh MPH IiABHUICHHI THCKY
BOJHIO O0OPOTHO MOTJIMHATH HOTO, a MPH IMiIBUIICHH] TeMIIepaTypy BUAUIATH 3HA9HI 00’ €MH MOJIEKYJISIPHOTO BOIHIO.
€MHICTP T1IPHUIIB IO BOTHIO Ty’KE€ BICOKA, i TOMY BOHH BUKOPHUCTOBYIOTHCA IS TIAPUAHNUX aKyMYJISITOPiB BOJIHIO.

@®oTomni3 BoAM 3 OTPUMAHHIM BOJHIO M KHCHIO (COHSYHO-BOIHEBA CHEPreTHKa). [CHYIOTh ABa Mmigxoau
BUKOPHCTAHHS COHSYHOI €HEprii 3 TOYKH 30pY COHSYHO-BOTHEBOT €HEPTETHKH:

- MEePEeTBOPEHHs eHeprii cBITIIOBOTo MOTOKY COHIIS NUIIXOM (DOTOEIEKTPOIIi3y BOAU B COHAYHUX CHEPreTHYHUX
YCTaHOBKaX, sIKi 3a0€3MeuyI0Th PO3/iJIbHEe OTPUMAaHHsI BOJHIO 1 KUCHIO (PUCYHOK 3.3.2);
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- BUKOPHUCTaHHS (POTOETEMEHTIB IJIi OTPHMAHHS €IEKTPUYHOI €Heprii 3 MOCTiAyIounM ii BUKOPHUCTAHHAM IS
OTPUMAHHS BOJHIO IIUIIXOM €JICKTPOITi3y Boau (pucyHok 3.3.3).
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Pucynok 3.3.3 — Cxema COHSYHOI €HEepreTUYHOI YCTaHOBKH JUISI OTPUMAaHHS €IeKTPOCHEPTii 3 MOCIiIy0Uoto 11
KOHBEPCI€IO Y BOJICHD IIJISIXOM €JIEKTPOIIi3y BOJIU



Ha ¢oroenexTpoximivniii ycranoBui notysxHictio 10 kBt, po3po6ieniii y Himeuuunsi, oTpiMaHa nutomMa BUTpaTa
esleKTpoeHeprii, mo popiBHioe 3,84 kBt-rom/m Ha. lleil moka3HUK eKBiBaJICHTHHH BHTpaTi €NEeKTPOEHeprii npu
OTPUMaHHI BOJIHIO BUCOKOTEMIIEPATYPHUM €JIEKTPOJII30M BOIH.

Jlekuis 9. Tema: Bropunni enepropecypcu
IInan nexuii

1. Bumu BTOpUHHIX CHEPrOpECyYpCiB.
2. I'oproui BEP.

3. Tenmosi BEP.

4.

Insaxu Bukopuctanus BEP.

1. Buan BTOpuHHHX eHepropecypcis.

Ilin émopunnumu enepzemuunumu pecypcamu po3yMie€ThCS XIMIYHO 3B’s3aHa TEIUIOTa, (i3UYHA TEIUIOTA i
NOTEHIi{Ha eHepris HaUTMIIKOBOTO THCKY POJYKIUIT, BiIXO/AIB, MOOIYHUX 1 HPOMDKHUX MPOAYKTIB, IO YTBOPIOIOTHCS B
TEXHOJIOTIYHUX arperarax (yCTaHOBKax, MPOLECax), siki He BUKOPUCTOBYIOTHCSI B CAMOMY arperari, ajie¢ MOXyTb OyTH
YaCcTKOBO 200 MOBHICTIO BUKOPHUCTAHI JIJIsl €HEPronoCcTayaHHsl IHIINX arperaTis.

3a eudom enepeii emopunni enepeemuyni pecypcu Oinsimsbcsi HA: TOprodi (TAJUBHI), TEIUIOBI 1 HATUIIIKOBOTO
THUCKY.

Toproui (nanueni) BTOPUHHI CHEPrOPECYPCH SBISIOTH COOOI0 MOOIYHI MPOIYKTU TEXHOJOTIYHUX TMPOIECIB, SKI
MICTATh Y €001 XIMIYHO 3B’S3aHY €HEpTil0 BiIXO/IB TEXHOJIOTIYHHX IIPOIECIB, 1 MOXYTh OyTH BHUKOPHUCTAHHMH SIK
eHepreTu4He ad0 TEXHOJIOTIYHE MaINBO.

Y TEXHOJIOTIYHHX MpPOLEcax METATYPriHHIX, KOKCOXIMIYHUX Ta XIMIYHHX IiIPHEMCTB BUHUKAIOTh TOPIOYi Ta3n
TIPOMHUCIIOBOTO MTOXO/KEHHS K MOOIYHI MpOAyKTH BUpoOHWITBA. Cepes TaKMX BTOPMHHHUX €HEProHOCIiB HAaHOIMBII
pecypcu MaroTh KOKCOBHH Ta3, pIYHHH BHXiJ SKOTO OIIHIOETHCS HA 5,2 MIH T y. I, JOMEHHHWHA - 4,8 MJIH T y. II.,
(epocmmaBHwmii - 0,15 MITH Ty. 1. Ta TOPIOYi ra3u XiMiYHOI MTPOMHUCIOBOCTI - 0,75 MITH T y. 11.; 3aTajbHAN PIYHUIN BUXi]
LIUX EHePrOHOCIIB OLIHIOEThCSA MPUOTU3HO Ha 11 MuTH T y. I

Tennogi gmopunni enepeopecypcu SBASIOTH cO00I0 (I3UUHY TEIUIOTY OCHOBHHX 1 HOOIYHUX MPOIYKTIB, BUXIJHUX
ra3iB TEXHOJIOTIYHHX AarperaTiB, CHCTEM OXOJIO[DKCHHS iX €JEeMEHTIB, (i3W4Hy TEIUIOTy Tapsdoi BOIAM 1 Mapw,
BIANPAIbOBAaHUX Y TEXHOJOTIYHMX ycTaHOBKaxX. OIHaK, SIKIIO I TEIJIOTa MOBEPTAEThCS B TEXHOJIOTIYHHUH IpoIec
(migirpiB MoBITpPs, CAPOBHHU TOILO), B pe3yJIbTaTi IKOT0 BOHAa OTPHMaHa, TO TaKa TEIJIOTa HE HAJEXKHUTh 10 BTOPHHHHUX
eHepropecypcis. BropunHHa 1 BiAmpanboBaHa BOASHA Iapa MOXKE BUKOPHCTOBYBATHCS SIK TEIUIOBHA BTOPUHHHH
€HEePreTUYHUH pecypc, Tak i IK BTOPUHHUIN €HepreTHYHUI pecypc Ha/UIUIIKOBOTO THCKY.

Haii0inpmii BTOPHHHI TEIUIOBI pecypcd MaroTh MiANPUEMCTBA YOPHOI 1 KOJBOPOBOI MeTaiyprii, XiMi4HO,
HagTorepepoOHOT Ta HAPTOXIMIYHOI MPOMUCIOBOCTi, MPOMECIOBOCTI OyIiBEIFHUX MaTepialliB, Ba)XKOTO
ManIMHOOY yBaHHsI, ra30BOi IPOMHUCIOBOCTI.

Came B IUX Taly3sX OIMPOKO BHKOPHUCTOBYETHCS TEIUIOTAa BHCOKOTO, CEPEIHBOTO i HU3BKOTO MOTEHIaiB. I3
npr6au3HO 90 % TerutoTn Bucokoro noteHmiany (6inpmie 623 K) 6mm3pko 33 % BUKOpUCTOBYETHCS Ha I1aBieHHs, 40 %
- Ha HarpiBaHHA 1 Onu3pK0 20 % - Ha BUNATIOBAHHS Py 1 MiHEpAIIbHOI CHPOBUHHM. BUTBIIYy YacTHHY TEIUIOTH BUCOKOTO
MTOTEHIlialTy OTPUMYIOTh 32 PaXyHOK CITaJIOBaHHS Pi3HUX BHIIB aTuBa 0e3MocepeTHhO B TEXHOIOTIYHUX YCTAHOBKAX.

Temnora cepeauporo (373-622 K) i Huzbkoro (323-372 K) noTeHItianiB BUKOPHUCTOBY€EThCS IS TCILTOMIOCTAYaHHS
CIIOXKMBAUiB, sIKi MOTPEOYIOThH MiJBUIICHUX 3HAUEHb TeMIIepaTypH 1 THCKY. bian3bko 90 % 1Ooro KOpUCHOTO BUKOPHCTAHHS
BUTPAYAETHCSI B IIPOMHCIOBOCTI 1 JKUTIOBO-KOMYHAIIBHOMY CEKTOPI (MTpUOIH3HO mopiBHYy). OCHOBHUMH €HEPTOHOCISIMH,
sIKi 3a0€3MeYyIOTh CHEPTIEI0 CePeIHbO- 1| HU3bKOTEMIICPATYPHI MIPOIIECH, € TIapa i rapsia Boja.

[TinnpueMcTBa BCIX Taiy3eil NPOMHUCIOBOCTI MalOTh BEJIMKI MOTEHIIAI BTOPUHHUX SHEPreTHYHHX PECYpCiB y
BUDIAAl (i3MYHOT TEIJIOTH BIOXIAHUX Ta3iB, TEIUIOTH PI3HOrO POy Ie4ei, MPOAYKTIB BUPOOHMITBA, TEIUIOTH
BiJnpanboBaHi nmapu i 6araro 4oro iHmoro. Tomy onHI€I0 3 TOJOBHMX 33/1a4 KOXHOI Traiy3i € BHSBJICHHS PE3epBiB
BTOPHHHUX TEIIOBUX PECYPCIB 13 METOIO TX BUKOPUCTaHHS, [II0 MA€ SIK eKOHOMIYHHM, TaK 1 €KOJIOTTYHHUHN e(eKT.

Bmopunni enepeopecypcu naonuuiko6oeo mucky SBISIFOTH COOOI0 3[aTHICTh BHKOPUCTOBYBATH IOTEHIIAIbHY
€HEpTifo Ta3iB, MO BUXOIATh 3 TEXHOJOTIYHUX arperariB i3 HAJJIWIITKOBHM THCKOM, SKHH HEOOXiIMHO 3HU3UTH IEpen
HACTYITHUM CTYIICHEM BHKOPHCTAHHS [IMX PESYOBHH a00 NMPH BUKUI X y NOBKLLIA. L5 eHepris Moxxe OyTH BUKOPHCTAaHOO
B YTIJIi3aIlifHAX YCTaHOBKAX JJIS OTPUMAHHS HIINX BUIIB €HEPTil.

OpmnnM i3 3ac00iB iHTeHCHIKAIIT Ta MiABUIIEHHS PiBHS €(EKTHBHOCTI JOMEHHOTO MIPOIIECY € IMiABUIIEHHS THCKY
KOJIOITHUKOBHUX Ta3iB, MOTEHIIfHA €Heprii SKUX MOXKE BHKOPHCTOBYBATHCS B YTWII3AIIMHUX OE3KOMITPECOPHHUX
TypOiHax [uisi BAPOOHUIITBA €JIEKTPUYHOT EHeprii.

3arajbHi pecypcH eHeprii HaJUIMIIKOBOTO THCKY JJOMEHHOTO ra3y ekBiBaneHTHi 1,5 mupn kBr-roa/pik (0,18 muH
T y. I.); TEXHIYHO-I0CTYHI pecypcu, pu KKJI yrumizamiiiHux 6e3koMIpecopHux TypOiH 01mu3bko 75 % Ta mpomyCcKHil
cnpomoxnocti 70-80 % BiJ HOpMaIBHOI BUTpaTH Tra3y ekBiBasieHTHI 858,4 muH kBr-rog enexrpoeneprii Ha pik (0,11
MJIH T Y. IL.).

3a J0NIOMOT 010 IeTaH/IEpPHUX YCTAHOBOK Ha ra30pO3MOAIIBHUX CTAaHISIX MOYKHA 3MEHIIIUTH THCK Ta YTUIII3yBaTH
MOTCHLIHY €HEepril0 HaJIMIIKOBOTO THUCKY IPHUPOJHOTO ra3y ra30TpaHCIOPTHOI Mepexi YKpaiHM aiisi BUPOOHMIITBA
eJIEKTPUYHOI eHeprii. TeopeTHyHi pecypcH MOTEHHIHHOT €Heprii, 0 BUTPadaroTHCS MPH IPOCENTIOBAHHI MPUPOIHOTO
rasy, CTaHOBIIATH O0113bK0 5,0 Mipa kBT-rox mopiuno, ado 1,8 muH T y. 1. TeXHIYHO MOCTYIHI pecypcH €KBiBaJIeHTHI
pidvHOMY BHpPOOHHITBY enekTpoeHeprii 2,3 mupxa kBr-rox, abo 0,81 MimH T y. 1I.; €KOHOMIYHO- MOULIBHI - 10 1,1 Mipa
kBT1-rox Ha pik, a60 0,39 MIH T Y. II.



2. I'oproui BEP.
Eneprernuna 3naTHICTh (BUXiA) TOPIOYMX BTOPHMHHHUX EHEPropecypciB BU3HAYAETHCS JIOOYTKOM KIUIBKOCTI
€HEeproHOCisl Ha HOro MMTOMUI €HepPreTHYHUI NOTEHIial 3TiHO 3 BUPA30M

Ciop =1 Gy,

e QGW - GHEpreTUYHA 3J]aTHICTh TOPIOYOT0 BTOPUHHOTO eHepropecypcey, Kx/ron, ado kJx/T mpoayKiii;
M - yacoBWi a00 TUTOMHUIA BUXiJl CHEPTOHOCIS, M /T0JI, 200 M /T TIPOIYKIIIT;
(s~ MUTOMA HIKYA TEIJIOTA 3TOPAHHS SHEProHOCIs, KJK/M .

Koxkcoguii ras

BupoOnenHs Kokcy BimOyBaeTbcs B KaMmepi Iedi 3 BYTUIbHOI IMIMXTH, 1€ BoHA HarpiBaetbes mo 1000 °C 6e3
JOCTYITy KHCHIO poTsiroM 14- 15 rox. Pa3zose 3aBanTaskeHHsSI kKamepu mnedi ctaHOBUTH Onm3pko 30 T cyxoi mmxTtH. B
Ppe3ysbTaTi yTBOPIOETHCS TBEPAMH 3aJIMIIOK - KOKC - pu Temriepatypi 1000-1050 °C i BUAiiIsIOTHCS JIETKI pEYOBUHH, SIKi
Ha3MBaIOThCS MPSIMUM KOKCOBUM T'a30M. Y TEIUIOBOMY 0ajlaHCi KOKCYBaHH: TEILUIOTa IPSMOT0 KOKCOBOT'O Ta3y CTAHOBHUTh
omu3pko 15 %. B 1 M3 npsamoro kokcoBoro rasy mictutbes: 250-450 r Boasgnux napis, 80-150 r napis cmonu, 30-40 r
OeH30JIbHUX BYIJICBOAHIB, 8-13 r amiaky, 1o 10 r Hadraniny, 6-40 r cipkoBoxHto i 0,5-2,5 T 11iaHOBOJTHIO.

[Ticnst 0X0NOmKEHHS 1 BUJAJICHHS XIMIYHUX MPOAYKTIB YTBOPIOETHCS KOKCOBHUI T'a3, CKIaJ| SIKOTO 3aJISKUTh BiJl
BIIACTHBOCTEH BYT1JIbHOI IIMXTH T yMOB KOKCyBaHHs. O0’€MHI YaCTKH CKJIaJOBUX KOKCOBOTO ra3y Taki: 56-62 % BoHIO,
23,5-26,5 % wmerany, 5,5-7,7 % oxcuny Byriemto, 2— 6% azoty, 1,9-2,7 % CoHa, 1,8-2,6 % miokcuay Byrierro, 0,3-0,6
%. xucHI0. MacoBa JacTKa CipKOBOJHIO HE IIOBHHHA NEpeBHUILyBaTH 4 /M , a HadTaniny - 0,5 /M . Butpara nositpst Ha
CHAJIIOBaHHS CTAaHOBHTH y cepeIHhOMY 4,2 M Ha OJMH KyOOMETp KOKCOBOTO Ta3y, a BUXi/ MPOAYKTIB CHATIOBAHHS - 4,8
M. Temiora 3ropanHs rasy gopiHioe 17- 17,6 MJx/M , a MakCUMaJlbHA TEMIIEPaTypa NpoAyKTiB 3ropanHs - 2070 °C.

JlomeHnHwuii ras

JloMeHHMIA Ta3 1HOMAI HA3WUBAIOTh KOJIOIIHMKOBHUM Tra30M, TOOTO ra3oM, SIKHH BUXOIHUTH 13 BEPXHBOI YaCTHHH
JIOMEHHOI Teui - KOJOIIHKUKA. JJOMEeHHHUI ra3 yTBOPIOETHCS MPU BUILIABISIHHI YaBYyHY B JIOMEHHHMX medax. KinbkicHe
3HAYEHHS HOTO0 BUXOJY, 8 TAKOX XIMIYHMI CKJIaJ 3alekaTh BijJl BIACTHBOCTEH IIMXTH 1 MaJMBA, PEKUMY POOOTH Iedi
Tomo. B cepeqHboMy BHXiJ TOMEHHOTO ra3y KoiauBaerbes Big 1500 1o 2500 m Ha 1 T yaByHy.

Ha Buxoni 3 medi TOMEHHUI Ta3 Mae y CBOEMY CKJIaJi 6araTto KOJOIIHHKOBOTO MUY, B HbOMY TaKOX € OKCHUAN
3aJ1i3a, KPEMHII0, TFOMIHI0, MAPTaHIIO, CIPKH Ta IHIINX KOMIIOHEHTIB, 1[0 HAasIBHI B IMUXTI. [{JIs 3HWKEHHS 3aAICHOCTI
1 3MEHIIICHHS] METaJIeBHUX JOMIIIOK BHKOPHUCTOBYETHCS CHCTEMA Ira3004YHIIEHHS, B SIKiif ra3 MOCIITOBHO ITPOXOJUTH Yepe3
amapaTH: IHepIiiiHI CyXi MUJIOBIIOBIIOBAaYi, CKpyoepH, TpyOn BeHTypi 3 KpaIruieBIoBIOBaYaMU, MOKP1 €1eKTPODiIbTpH.

OunmieHni JOMEHHUH a3 Mae y CBOeMy ckiafi: 52-59 % a3zory, 26- 34 % okcuay Byriemto, 7,5-15 % miokcuy
Byraemto, 1,4-5,2 % Bomnio, 0,2-0,3 % metaHy. 3i ckiagy KOMIIOHEHTIB BHIHO, IO YaCTKa HETOPIOYHMX rasiB (a3or,
JIOKCHJI BYTJIELIO) B IOMEHHOMY Ta3i cTaHOBUTH O0JH3bK0 70 %, y pe3ysbTaTi BiH Ma€ HA3bKY TEIUIOTY 3TrOpaHHs - 3-5
M/lx/mM. MakcuManbpHa TeMIiepaTypa TpOAYKTIB 3TOpaHHS AOMEHHOTO rasy craHoButh 1487 °C, sxa moxe Oytn
30UIBIICHOIO 32 PAXYHOK MONEPEHBOTO MiIirpiBaHHs ra3y i HOBITpsI.

®epocniaBHuUil ra3

depocriaBHU ra3 yTBOPIOETHCS MPH BHUILIABIISHHI (EpPOCIIaBIB Y PyIHOBIAHOBIIOBAJILHUX I€YaX, MPUIOMY
HOro Mojasplie BAKOPUCTAHHS SIK BTOPHHHOTO €HEPTreTUYHOT0 PECYPCy MOXKIIMBE TUTBKH B 3aKPUTHX T€4aX, Y BIAKPUTUX
TIPY HasIBHOCTI HOBITPS BiH 3ropac Ha KOJIOIIHUKAX.

Ckian ¢epociiaBHOTO ra3y, HOro BHXiA, TeMIlepaTypa, IHTOMa TEIUIOTAa 3TOpaHHS 3ajieKaTh BiJl MapKH
BUIUIABIIIOBAHOTO CIUIaBY, CKJIAAy LIMXTH, PEXHMYy poOOTH Iedi Tomo (BKa3aHI NMOKAa3HUKU (DEepoCIUIaBHOTO rasy
HaBeJeHO B Taduumi 9.1.
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Tabmuns 9.1 - TexHiko-eHepreTHYHI NOKa3HUKH (hepOCIIaBHOTO Tazy
3. TenuioBi BTOpMHHI eHepreTH4Hi pecypcH



EneprernyHa 31aTHICTh TEIJIOBUX BTOPHHHUX €HEPropecypciB BU3HAYAETHCS TOOYTKOM KiJIBKOCTI €HEproHOCIs
Ha WOTO CHTAJIBIIIIO 3T1THO 3 BUPA30M

Qmm=m'f:-

e QM ~ eHepreTUYHa 3JIaTHICTh TEIUIOBOTO BTOPHUHHOT'O eHepropecypcy, k/bk/ron (kx/T);

M - yacoBa a60 NMTOMA Maca eHepronocis, kr/rog (M%/ron) a6o xr/t (M3/1);

1 - eHTaNbMis eHepronocis, KJHK/Kr (kIx/M ).

Jlo TemnoBHX BTOPHHHHX CHEPTeTHYHUX pPECypCiB HajeXaTh HArpiTHH MPOMDKHHH 1 TOTOBHM MPOIYKTH
BHPOOHMIITBA Ta BiAXOH, BTOPUHHI ra3u, HATPITE TEXHOIOTIYHE i eJICKTPUIHE 00T HAHHS Ta CHCTEMH iX OXOJIOKEHHS,
mapa, rapsga Boja, Harpite MOBITPS TOIIO.

[Tpu BUKOpHUCTaHHI B TPAAMLIHHII eHepreTrIli ra30TypOIHHUX IBUTYHIB TEMIIEpAaTypa BUXIIHUX ra3iB yCTAaHOBKH
craHoBUTh Onmu3bko 440 C. EHepris nuMx BHXIOHHMX ra3iB MoOKe OYTH BHUKOPHCTAHOIO SK JDKEPENO TEIUIOTH ISt
napoTypOIHHOT yCTAaHOBKHM BTOPHHHOTO KOHTYPY (CX€MY BTOPMHHOTO KOHTYpPY OiHapHOI €HeproycTaHOBKHM HaBEJEHO Ha
pucysky 9.1).

Pucynok 9.1 - Cxema BTOPHMHHOTO KOHTYpY OiHapHOT €HeproyCTaHOBKH:
I'T/] - razorypOinnmii nBuryH; KV - koren-yrunizatop; T - TypOina;
EI - enextporeneparop; K - konnencarop; H - Hacoc 1 - mapa Ha BXofi B TypOiHy; 2 - mapa Ha BUXOAi 3 TypOiHu;
3 - CKOHJIeHCOBaHa 1apa; 4 - BoJia Ha BXO1 B KOTEJ-yTHIi3aTOp

BuxigHi ra3u ra3oTypOiHHOTO ABUTI'YHA NPSIMYIOTB JI0 KOMIA-YMuULizamopad, e BiAaoTh TEIII0TY poO0uoMy Tiy
(Bopi) 1 micyIst OXOJIOJKEHHSI BUKHJIAIOTECS B aTMoc(epy. Boia y BTropuHHOMY KOHTYpI IEpEeX0ANTh Y KOTIi-yTHIII3aTopi
B MapoIoAiOHMIA CTaH 1 MpH BUCOKiH TeMIIepaTypi i THCKY HaJAXOAUTh y TypOiHy. B pe3ynbraTi nepeTBopeHHs TeTIoBoi
eHeprii mapu B MeXaHiuHy, a TIOTIM B €JIEKTPUYHY OTPUMYEMO BTOPHUHHE JDKEpENo elneKTpudHoi ereprii. [lapa, BimgasBmm
eHepriro TypOiHi, IpH HHU3BKIM Temreparypi i THCKYy HaAXOIUTh y KOHICHCATOp, A€ BiAga€ TEIUIOTY KOHICHCAIIIl
OXOJIOJDKYIOTil BOJIi, KOHACHCYETHCS 1 HACOCOM IIiJi BHCOKMM THCKOM TOJAE€THCS B KOTEN-YTHII3aTOp. TakuM 4WHOM,
LUKJI POOOYOro Tijla BTOPHHHOTO KOHTYPY 3aMHKA€ETHCS.

OxpiM BKa3aHOTO, HA TEIUIOBHUX €JEKTPOCTAHLIAX JDKEpeaMy BTOPHMHHHMX CHEPreTHYHHX PECypCiB € Harpira
OXO0JIOJKYIOUa BOJIa KOHJICHCALIWHUX TIPUCTPOIB TypOiH, BIIXIJHI JUMOBI ra3u KOTJIOArperariB, HarpiTa 0XoJo/Kyro4a
BOJIa CUCTEMH OXOJIOJDKEHHS eJIEKTPUYHHUX T'€HEPaToOpiB TOLIO.

Ha rimpoenekrpuunux craHmisx mpkepeidamu BEP € Harpita oxosomkyroda BojJa CHCTEMH 3aMKHEHOIO
OXOJIOJDKEHHSI SJIEKTPUYHHIX TeHEPaTOPiB, HAarpiTe MOBITPSI CHCTEMH PO3IMKHEHOTO MOBITPSTHOTO OXOJIOXKEHHSI.

B cucremi MaricTpasbHHX Ta3omnpoBoiiB YkpaiHu udepe3 koxHi 100-150 xm Ha raszompoBomax moOymoBaHi
razokomMnpecopHi crauuii ('KC) 3 MeToro minBuIIEHHS! THCKY Ta3y, 0 TpaHCTIOPTYeThes, 3 5,0 1o 7,6 Mlla. Ycroro Ha
TepuTopii YKpaiHu moOyaoBaHo 72 ra30KOMITPECOPHI CTaHIIil, Ha IKUX BcTaHOBIEHO NMOHaA 400 ra30TypOiHHHX IBUTYHIB
(I'TH), mo € mpuBOAOM JIJIs HaTHITA4iB TPAHCIIOPTOBAHOTO MPUPOAHOTO Ta3y. [lpu iXHill poOOTi CHIAIOETHCS TTATHBHUH
MIPUPOIHUNA Ta3, II0 YacTKOBO BiOMPAEThCS BiJl TPAHCHOPTOBAHOTO Ta CTaHOBHTH a0 10 % TpaHCIIOPTOBaHOTO
npupogHoro Tasy. IIpoayktu sropstHHSA Tasy MmaroTh Temnepartypy 400-500 °C i € BTOPHHHUMH €HEPTreTHYHHMU
pecypcami.

B razorpancmoptanx cucremax CUIA, Himewuwmnwm, IlIBeiimapii ta inmmx kpain Ha ['KC BCTaHOBIIOIOTH
YTUII3AIIHI TeI00OMIHHUKY, 110 CIYXaTh ISl OJIepKaHHs IEeperpiTol Ta HACUYEHOI Mapy, BUIAPIOBAHHS PO3UUHIB,
migirpisy Boau. B VYkpaiHi Temiora BiAXiAHWX Ta3iB BHKOPHCTOBYETHCSA ISl TEIUIONMOCTAYAHHS ILIOJOOBOYCBHX
KOMOIHATIB, MPOMHUCIIOBHX IUIOIIAMA0K 1 YKHTJIOBUX CEJMII, HAa 1[0 BUTpadaeThcst He Outbiie 10 % Bim MOXIMBOIO
BHpOOIIeHHs yTHITi3auiiHo1 TeroTH [3]. He3piBHsHHO 3HauHO ekoHOMiYHNM € BukopuctanHs BEP I'IT mist oTpuMaHHs
€JIEKTPUYHOI CHEprii, SIK 11e OIHMCaHO BHUIIIE.

Jo HenmomikiB BUKOpHCTaHHS yTwiizauiiHux ycraHoBok ['KC 3a xopmoHoMm i B YkpaiHi € Te, 10 HaBiTh Mpu
OTpHMaHHI eJIEeKTPUYHOI eHeprii TeMneparypa BUXITHUX Ta3iB IICIS YTHII3aLiHAX TEIUIOOOMIHHUKIB € OJM3BKOIO0 10
150 °C. OxonomxyBaTH Ta3uW A0 OiTbII HU3BKOI TEMIIEpaTypu HE PEKOMEHIYETHCS 4yepe3 IMOBIpHE BHIaJaHHS
KOHJIGHCATy BOJSHOI Mapud B €KOHOMai3epi KOTIa-yTHIIi3aTopa 3 YTBOPSHHSM OKCHIIB BYTJICIIO, a30Ty, CIPKH, IO
OB’ s13aHE 3 KOPO3i€r0 TPyO.



B pe3ynbrari BUKOpHCTaHHS BOJHO-aMiauHO1 aOCOPOIIHHOT X0IO0IMIIBHOT MalllMHU, PO3TAIIOBAHOI MICIs KOTIa-
yTUIII3aTOPA 10 X0y Ta30BOT0 MOTOKY, MOYKHA 3HU3UTH TeMIIepaTypy BuXiqHuX raziB 1o 100 °C Oe3 3arpo3u BUNaIaHHs
KOHJICHCATy Ha TeIJIOOOMIHHHUX ITOBEPXHSIX KUI ATHIbHHKa AXM.

Ternoty KoHAEHCALIT HACHYEHOI BOJASHOI Mapy Micist TYpOiHM MapOCHIIOBOI YCTAHOBKH B KOHAEHCATOPI MOXKHA
BHKOPHCTOBYBATH ISl MIAIrpiBy HaTH, IO TPAHCIOPTYEThCS MaricTpalbHUMHU HadTonpoBoaamu. Lle € MoxnmuBuM,
OCKIJIBKM Yy TEXHIUYHMX KOpHIopax O0araTbOX MaricTpaJbHUX Ta30MpOBOAIB MpOKiIafeHi HadrompoBoau abo K
HaTOMPOBOIN TepeTHHAIOTH Tazonposoan moonm3y ['KC. TpaauiiiiiHo BUKOPHUCTOBY€ETHCS BOTHEBHH MiTIirpiB HaQTH B
TEIIOBUX ITyHKTaX 33 PaxyHOK CITAJIIOBAaHHS PI3HOTO BHIY NMAJIMB - JJIsI 3MEHIIEHHS B S3KOCTI HATH, 1 K pe3yibTar -
3HIKEHHS TiIpOANHAMIYHUX 3aTpaT Ha MepekadyBaHHA HaQTH. Po3paxyHKH MOoKa3yioTh [3], mo npu 3aMiHi BOTHEBOTO
croco0y Ha BHKOPHCTAaHHS TEIUIOTH KOHIEHCAIli MapOCHIOBOI YCTaHOBKH JIOCATAE€THCS €KOHOMis OMu3pko FOMITHM
MIPUPOTHOTO Ta3y Ha PiK y po3paxyHKy Ha oxuH [ T/] motyxHictio 16 MBT, a BUTpaTH OKynarOThCs MEHIIE HiXK 3a /1Ba
POKH.

KoedinienT kopuchoi aii 'KC i3 koMOiHOBaHOO yTHIII3A[IHOIO YCTAHOBKOKO BUKOPUCTaHHS TerioTH rasis ['T]]
JUISL OJIepKaHHsI eNeKTPOeHeprii, XonoAy W miairpiBy HadTH, CTPYKTypHY CXeMy SKOI HaBEICHO Ha PHCYHKY 9.2,
owiHeThCA Ha 70 %.

B mertanypriiHoMy BUPOOHHMITBI YacTKa TEIUIOBHX BTOPHHHHX PECYPCIB BiJl yCiX €HEPreTHUYHUX PECYpCiB, LIO
3aJlisiHI y BUPOOHHUITBI, cTaHOBUTH 0su3bK0 30 %. B mepiny uepry 1ie CTOoCyeThCsl TEIIOTH YaByHa, CTalli Ta IX IIJIaKiB,
110 HE BUKOPUCTOBYETHCS B TIOCII TYIOUHX TEXHOJIOTIYHHX ITPOIIecax.

Pinxwii waByH oTpumytoTh rpu Temmeparypi 1400-1500 °C, enranbmis 9aByHy ctanoBuTh 1280-1360 x/x/kr. ¥
cran npu Temneparypi miasieHas 1500-1700 °C enransnist nopisHioe 1320-1500 x/x/kr. TemnepaTypa nmiakis npu
IUTaBIIeHHI 4aByHY cTaHoBUTH 1400-1500 °C, mpu mpomy BuXin nmiakiB craHoBuTh 0,4-0,6 T/T, mns craimi Maemo
BimnoBigHi 3HaueHHT - 1500-1600 °C i 0,2-0,3 1/T. EHTaNsmis pigkux MUIaKiB 3aJ€KHO BiJl TEXHOJIOTIYHOTO IPOLIECY
JOPIBHIOE: TOMEHHUX - 1675-2090, MapTeHIBCHKUX 1 KOHBEpTOpHHUX - 1885-2200, enexkrpocranermiapmibHux - 2200-2345
k/JDK/KT 1IIaKy.

Temneparypy Ta eHTaIbIIIIO ASIKUX BHIIIB MPOAYKIIT MeTaIypriiHOro BUpOOHHIITBA HaBeeHO B Tabmuii 9.2.
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Pucynox 9.2 - CrpykrypHa cxema ['KC 3 Buxopucranasm BEP 3a paxyHok
oJlep>KaHHS XOJIOAY Ta MiAirpiBy HaQTH:
1 -TTH; 2 - maruitag; 3 - koten-ytuiizarop; 4 - AXM;
5 - mapocunoBa ycTaHoBKa; 6 - TETJIOBUH IyHKT MigirpiBy HapTH

Ta6muus 9.2 - Temneparypa Ta eHTAIbIIIS IESIKUX TPOIYKTIB
s A

IIponyxr Temmeparypa, °C Enrancnia, kIlx/kr
TpoxaT 800-1000 545-730
Koko 1000-1050 1500—1600
ArnoMepar 600-800 540=775

Barmo S00-1100 240-970

Yasyn - 11e OCHOBHHH ITPOIYKT JTOMEHHOI IUIaBKH, BUXOAMTH BiH i3 medi npu Temneparypi 1400 °C. B nomenHOMY
BHPOOHMITBI (hi3UUHA TEIUIOTA YaBYHY HE BUKOPHCTOBYETHCS, OJTHAK BOHA ITMPOKO BUKOPHCTOBYETHCS B MOCIIYIOUiN
nepepoOIIi B CTANICTIABUIIBHUX Tedax. Y cepeHbOMY PiBEHb BUKOPHUCTAHHS TEIUIOTH YaBYHY Ha Pi3HUX MiAIIPHEMCTBAX
cTaHoBUTH 60-85 % .

[Ipu mMapTeHiBChKOMY BHPOOHHUITBI (pi3mdHA TEIUIOTa PiAKOil CTaji HaWOUTBII MOBHO BUKOPHUCTOBYETHCS TIPH il
pO3NIMBaHHI B MamIMHAX OE3MEepepBHOTO JHTTS 3arOTOBOK, /1€ MOXKIMBO BHKOpHCTOBYBaTH 1Mo 580 xJ[k TeruoTu Ha
KOXKHHH KiTOTpaM PO3IHBHOI CTali Ta OTPUMYBATH, TAKAUM YHHOM, Ha | T ctam 220 Kr mapw.




®di3uyHa TEIUIOTa CTal EJIEKTPOCTANICIUIABUIIBHOTO BHUPOOHUIITBA CTAHOBUTH 54-64 % TEIUIOTH PO3XiIHOTO
Oanancy. L{to TeruoTy Mo)KHa BUKOPHUCTATH JUIsl MIJIrpiBy CKpary, HiJirpiBy KHCHIO 1 MajvBa, M0 BAYBAETHCS B Iid,
OTPUMAHHS Mapy Ta rapsaoi BOJIH.

Pimkuii moMeHHMIA IIJTaK € IIHHICTIO K €HEProHOCIH, Horo BuXij konuBaeThes Big 0,4 no 0,65 T/t waByHy; 1 T
pinkoro nutaky mae 6musbsko 1,7 I'Jx teroBoi eneprii. OQuH 13 NUISIXIB BUKOPUCTaHHS TEIIOBOI €Heprii JOMEHHOTO
[IUIaKy 300pakeHo HA pUCYHKY 9.3.
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Pucynok 9.3 - Cxema ycTaHOBKH BUKOPUCTaHHS TETUIOTH IIUIAKIB:
1 - 6ak-cemaparop; 2 - maponeperpisadi; 3 - KOHBEKTHBHI MOBEPXHI;
4 - comuta; 5 - BaJIKM MPOKATHI; 6 - TPyOU CHCTEMH BHIIAPHOTO OXOJIOKECHHS;
7 - HaKOIIMYyBay; 8 — MATFHUK

Piaxuii nuak HaaXoqUTh y HAKOIMYYBady, Jie HOro TeMIieparypa 3a paxyHOK MajlbHUKa MiATPUMYETHCS Ha piBHI
1350-1370 °C. B TpyOu cucTeMu BUIIAPHOTO OXOJIOIKECHHS HACOCOM ITOIAETHCS XIMIUHO YHCTA BOJIA, SIKA B HAKOIIMYYyBayi
HarpiBaeThCs, 1 MapoBOJIsTHA CYMilll HOAAETHCS B Oak-cenaparop. l1lnak yepes BaJIKu IPOKATY€ETHCS B CTPIUKY TOBIIMHOIO
10-20 mMm. Crpivka nutaky Ha Bajkax oxoJopkyeThes 10 1000-1200 °C 3a paxyHOK BOJISIHOT CHCTEMH OXOJIOJKCHHS
BAJIKIB, TAPOBO/ISIHA CYMIIIl CHCTEMH OXOJIO/PKEHHS TAKOXK TOAAEThCS B OaK-cenaparop. Y MOJANIBIIOMY CTpidKa HIIaKy
oxonokyersest 10 200-300 °C BojornM MoBITPSAM 13 COMEN i MOJAEThCS Ha MOApiOHEeHHS Ta copTyBaHHA. Harpira
TIapOTIOBITPSHA CYMIIll OMHUBAa€ KOHBEKTUBHI ITOBEPXHi, B IKUX HarpiBa€ThCs BOJA, 1 BUAAISETHCA 3 YCTAHOBKH. Tperim
KaHaJIOM TapoBOASHOI cymimii mo Oaka-cerapaTopa € CyMill 3 KOHBEKTHBHHX ITOBEpXOHb. [lapa 3 Gaka-cemapaTopa
HaTPaBJAETHCS B IIEPETPiB a4, 3BigKu i3 TemnepaTyporo 350-400 °C i Tuckom 3,5-4,0 MIla mogaeTscs CriokuBady.

MapreHiBChKi cTayeruiaBmwibHi nutaku MaoTh 100-200 Mk ¢isuunoi TermioTn Ha | T cTami, M0 CTAaHOBUTH
omm3pko 4 % OamaHcy mededl. Y OUTBIIOCTI BHIAAKIB I TEIUIOTa HE BHUKOPHCTOBYETHCA, OCKUIBKH Ma€ MiCIe
MEepiOANYHICT BUITYCKY IIJIAKy 1 10ro Kopo3iiHa aig Ha oOJaIHaHHA.

[Ilmaxu AyroBUX CTaNeIIaBIIIBHUX Neueil BHHOCATD 8-12 % TemnoTH, o BHOCUTHCS B TI4.

HarpiTi BTOpHHHI ra3u MOAISIOTECS Ha TOPIOYi i Heroprodi (AnMoBi). ['oprodi ra3u yTBOPIOIOTCS Oe3rmocepeIHb0
B TEXHOJIOTIYHOMY Mpoleci, iX BHKOPUCTaHHS SK BTOPUHHUX TEIJIOBUX EHEPreTUYHUX pECypciB IOB’si3aHe 3i
3MEHILCHHSAM IXHBOI TEeMIlepaTypu B IpPOLIECI OYMIICHHS Ta3iB Mepe] BHKOPUCTAHHSAM iX SIK TOPIOYHMX BTOPHUHHUX
€HEePreTUYHUX PeCcypCiB.

®i3nyHa TemoTa JOMEHHOT 0 ra3y mpu6oausHo B 10 pa3iB MeHIIa Horo XiMigHOI eHeprii 1 cTaHOBUTE On3bKko 4 %
BUTPATHOI YaCTUHH TEIUIOBOTO OanaHCy IuIaBKy. [Ipy BUKOPHCTaHHI MOKPOTO CIIOCO0Y OYHIIEHHS JOMEHHOTO ra3y Horo
(hi3uYHa TETI0Ta BTPAYAETHCS TOBHICTIO.

®di3nvHa TEIUIOTa HErOPIOYNX Ta3iB JOMEHHOI edi nopiBHIoe 0mm3bpko 420 M/Ix/T 9aByHy.

Brpatu 3 BiIXiZHUME ra3aMyl CTaJCIUIABHIBHOTO BUPOOHUIITBA CTAaHOBIATH Oinbine 40 % TemmoBoro Gamancy
MapTeHiBCchkoi medi. Haibimpmm edekTuBHUM cmocoOOM BUKOPHUCTAHHS TEIUIOTH HHX Ta3iB € BCTAHOBJICHHS
pereHepaTopiB IS MiIrpiBYy HOBITPS 1 HOCTIAyI0Ue BUKOPHCTAHHS KOTJIIB-yTHIII3aTOPIB IS BUPOOICHHS MMapH.

BinxinHi ra3u enexTpocTanerIaBuIbHOT0 BHPOOHHUIITBA CTAHOBIATH OinbIire 20 % TemIoTH, 0 BHOCUTHCS B IIiY.
B 0cHOBHOMY BOHHM BUKOPHCTOBYIOThCS B TEXHOJIOTIYHUX MPOIIecax JUis MiJirpiBy JOMy, NaJKBa Ta JyTTEBOTO KUCHIO, a
TaKOX Il BAPOOHUIITBA MapH.

Brpartu TennoTu BiXiZHUMU ra3aMu METOJUYHUX IIe4eil TPOKaTHOrO BUPOOHHIITBA HOPIBHIOIOTE 47 % TEIIOBOTO
OanaHcy Teuei npu TerIoBii motyxHocti nedi 250-300 MBrT. 1 TerioTa B OUIIIOCTI BUMIAKIB BUKOPUCTOBYETHCS Y
peKymneparopax, B peKylepaTUBHAX HAarpiBaIbHUX KOJOASA3SX, pereHepaTHBHUX IaJbHUKAX IMONEPEIHHOI0 HarpiBaHHs
MeTaiy, B KOTJIaX-yTHJIi3aTopax TOLIO.

Inrepec craHOBUTH BinOip (i3WYHOI TEIUIOTH OXOJO/KYBAJIBHOTO TPaHC(HOPMATOPHOIO Macjia B CHJIOBHX
TpaHcdopmaropax i aBrorpaHcopmaropax. Ha pucynky 9.4 300pakeHO NPHHIUIIOBI CXEMH BHUKOPUCTAHHS TEIIOTH
TpaHc(opMaTOpHOTo Macia 3a JOMOMOT0I0 TEINIO0OMIHHHUKA 1 TEIIOBOTO Hacoca.
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Pucynok 9.4 - [IpHHIMIIOB] CXeMH BUKOPHCTAaHHS TEILIOTH TPaHC(HOPMATOPHOTO Macia 3a JOOMOT 00
TEIUI000MiHHUKA () 1 TeruioBoro Hacoca (0):
1 - Tpancdopmarop; 2 - 0X0J0aKyBad TpaHC(HOPMaTOpa; 3 - MACISIHUHA HAacoC;
4 - Tero0OMIHHHK “Maciio-Bojia”; 5 - BOASHUI Hacoc; 6 - 3aCyBKa;
7 - CHIOXKMBAY TEIUIOTH; § - TEIIOBUIT HAacOC

Harpite macmo 3 BepxHBOI 4acTHHH Oaka TpaHc(opMmaTropa 3a JIOIOMOTOI0 MAacisSHOTO Hacoca IMOJAETHCS B
TEIUIOOOMIHHUK ‘“Maciio- Boa”’, BCTAHOBIICHHUHA TOPS i3 TpaHCPOPMAaTOpOM. Y TEIIOOOMIHHUKY MAcilo BilAa€e TEIUIOTY
BOJI, fKa HAaOXOOUTh O CIOXKMBAada IO 130JIbOBAHOMY TPYOOIPOBOXY 3 BHUKOPHCTAHHSIM BOISHOro Hacoca. [Ipm
mormyctuMiil Temmepatypi Macma 60-65 °C Temmeparypa BHXigHOI Bomu mocsarae 52-58 °C. JInsg BHKITIOYSHHS
MoTparItHHA BOJAU B MacCJio HeO6Xi}IHO 3a0€3MeYNUTH HOCTiﬁHe NEPEBUIICHHA TUCKY Macjia HaJl THCKOM BOJIU.

[Tpu BHKOpHUCTaHHI TEIUIOBOTO HAcoca Yy BHIIAPHHKY HAcoca BOJA BiJJIa€ TEIUIOTY MPOMIXHOMY TEIIOHOCIHO
(ppeony, xmamony Ttomro). Ilicns cTHCKaHHS KOMIIpECOpOM 1 KOHJEHcalii B KOHJEHCATOpI TEIUIOBOrO Hacoca
TeMIlepaTypa MPOMIXKHOTO TEIUIOHOCIS MiJBHILYETHCS, 1 HOT0 TEIUIoTa MepeiacThesl BO, 10 TTOIAETHCS CIIOKUBAYAM.
[Tpu remneparypi macia 20-30 °C temnepaTypa BOAM B MEPEXi CIIOKMBaya jocsirae 3Hadens 60-70 °C.

Cxemu 3 BiOOpOM TEIUIOTH TPaHC(HOPMATOPHOTO Macia BUKOPUCTOBYIOThCS B Himewuwni, Uexii Ta iHIUX
kpainax. [Ipu 1ipoMy crioXxuBavy Mo>Ke MOJaBaTHCS SIK rapsida Bo/a, TakK i HarpiTe MOBITPSI.

B JIuTBi Ha ojHii 3 miACTaHIINA 3MIHCHEHUH BinOip TEIIOTH Bix aBToTpancdopmaTtopa 125 MBA i3 mepBHHHOO
Hanpyroio 330 kB. Y pesynbrati 3a0e3neuyeTbes TeronocTadyants Oy JUHKIB 13 TETUIOBUM HaBaHTaxeHHsM 120 kBT, B
tomy uncti 105 kBt Ha omamenns i 15 kBt Ha rapsae BogomoctayaHHs. PidHa eKOHOMIsSI eTeKTpoeHepril CTaHOBHUTH
omm3bko 300 trc. kBr-roz.

®di3nyHa TEmjI0Ta CUCTEMH OXOJIOKYIUOi BOAM JOMEHHOI medi craHoBuTh Oimu3bko 340 M/Dx/(T 4aByHny),
OXO0JIOJKYIOUOT BOJM KJIarnaHiB HoBiTpoHarpisaua - 140 MJx/(T yaByHy).

TerioBi BTOpHHHI €HepreTHuHi pecypcu HadromnepepoOHOi 1 HadTOXIMIYHOI MPOMHCIOBOCTI CTAHOBISATH
MUIBHOHM TOHH YMOBHOTO TaJlMBa Ha piK, a iX BUKOpPHCTaHHS - Onu3bko 50 %; A MPOMMCIIOBOCTI Oy/AiBENbHUX
MaTtepiaiis BigmosigHo - 100-150 Tuc. Ty. m./pik i 15-17 %.

4. luasixu Bukopuctanas BEP.

YCTaHOBKM 3 BUKOPHCTaHHS BTOPMHHHMX EHEPreTHYHUX PECypCiB 3ajJeXHO BiJ iX poili, B OCHOBHOMY B
TEXHOJIOTIYHOMY TIPOIIECi, B IKOMY YTBOPIOIOTHCSI BEP, MOXyTh OyTH YHCTO yTHITI3AIIHHUMHU H €HEprOTEXHOJIOTIYHUMH.

YTunizaniitHi yCTaHOBKH - 1Ie TaKi, 0€3 KX OCHOBHUH TEXHOJIOTIYHHI TPOIIEC MOXKE IIPOXOAUTH 0e3 Oyab-IKuX
3MiH.

EHeproTexHOJIOTIUHI YCTAaHOBKH - 11€ YCTAHOBKHU, 03 SKUX OCHOBHUI TEXHOJIOTIUHHI MPOIEC MOXKE 30BCIM HE
BimOyBaTHCA a00 CYTTE€BO 3MIHIOBATHCS MPH iX BiAKmodeHHI. JI0 TaKMX YCTAaHOBOK HAaJlIe)KaTh yCTAHOBKH, B SIKUX
BUKOPHUCTOBYIOTHCSI BEP /7151 TEXHOOTIYHOTO mpoliecy, a caMe: CUCTEMH MPUMYCOBOTO OXOJIO/KEHHST TEXHOJIOTIYHUX
arperaTiB, CHCTEMH I IIrpiBaHHS MOBITPS TOIIIO.

Ha npakTtuili B MIMPOKOMY 3HAYCHHI M0 YTHI3AI[HUX YCTAHOBOK BIAHOCATH SK YHCTO YTHUII3AIliiiHI, Tak 1
€HEPrOTEXHOJIOTTYHi.

B npomucnoBocri st yrumizanii BEP BUKOpHCTOBYIOTECSI Taki TUIH YTHIII3aiHHOTO 008 HAHHS:

- TAJUBHI KOTJIM JIJIS CTIATIOBaHHsA roprounx BEP;

- KOTJIU-yTHIII3aTOPH;

- CHCTEMH BUIIAPHOT'O OXOJIOJDKEHHS TEXHOJIOTIYHHX arperaris;

- peKymnepaTopH i pereHepaTopu;

- eKOHOMai3epu (BoJOoMiAirpiBadyi) i TEINI00OMIHHUKHY;

- yTHIi3amiiHi abcopOIiiitHi XOIOANIBHI YCTaHOBKH,



- TEITOBI HACOCH;

- yTHJi3auUiiiHi TypOiHM TOLIO.

Ianueni xomau BUKOPUCTOBYIOTBCSI Ui OTPUMAHHS Iapy I[UIIXOM CHAJIOBAaHHS TOPIOYUX BTOPHUHHHUX
SHEepreTHYHUX PECYPCiB y creniaIbHUX KaMepax 3ropanHs. KoTiau mizpo3aiisioTees Ha ra3oTpyOHi 1 BOZOTpyOHi.

B razorpy6HOMY najauBHOMY KOTIIi (puCYHOK 9.5) MPOIYKTH 3ropaHHs pyXaroThCsl BCEPEAMHI AUMOTApHUX TPYO
HEBEJIMKOTO JliaMeTpa, 110 yTBOPIOIOTH IIOBEPXHIO HATrPiBaHHS.

BanycK napu Y Toyoy
fp

piny ey T s T, . Saa 0 et a7t el
TSR Iy TR TR T T T

I - : :
- P Tollen L LI oSN TT TR T W, ey T O I il v« -THT
T e T e

NMpoayRaxun

Pucynok 9.5 - Cxema ra3oTpyOHOTr0 MajJHBHOTO KOTJIA

VY BogoTpyOHOMY Ta3oBoMy KoTii (pucyHOK 9.6) BinOyBaeThCsi HArpiBaHHS BOJM B LUPKYJSIIIHHUX TPyOax, mpu
bOMY LUPKYJISLIS BOIU BiIOYBA€EThCS B pe3ysIbTaTi TEPMOCUPOHHOTO eheKTy a00 3 BUKOPUCTAHHIM LUPKYJISIIHHOTO
Hacoca.

Mapoani + S/H napa

SapabaH

Pucynox 9.6 - Cxema Bo1oTpyOHOTO ITAJIMBHOTO KOTIA

Komnu-ymunizamopu npu3Ha4eH] A7 OTpUMaHHS Oe3NaJMBHOI MapH 3a paxyHOK BHKOPHCTAHHS TEIIOTH
BIIXITHUX Ta3iB TEXHOJOTIYHMX arperariB. KoTiau-yTwiizaTopm HE MaroTh NAJUBHOTO IPHCTPOIO 1 IO CYyTi €
TETIIO0OMIHHUKAMH.

T'asompybuuii komen-ymunizamop sBise coboro 0apabaH i3 peryiabOBaHUM DPIBHEM BOJHW, BCEPEIUHI SIKOTO
PO3MIIIEHI TOPH3OHTAIFHO TPYOH, MO SKHUX MEPEeMIlIYIOTHCS BiAXiAHI Ta3W 3 MPUPOAHOI0 mupKysamiero. ITo kpasx
OapabaHa KpIIUIATbCS BXiJHAa 1 BUXiJHA ra3oBl kamepu. Y BepxHid yacTuHI OapabaHa nependaueHo cenapauiiHuA
NPUCTPIN, BiA SKOrO HacHYEHa Mapa e o maporeperpiBaya, po3MillleHOrO Yy BXIiJHIN Ta3oBiil kamepi y BUIIIS[II
3MIOBHKA 3 TOPU3OHTAIBHUM PO3TAIIYBaHHIM TPYO.

Jlekuis 10. Tema: BignoBaioBaabHi Ta HeTpaguUiiHi qxKepeia eHeprii.



IInan nekuii:

1 Honsamms ma knacughikayis B/E.
2. Pozeumox y ceimi.
3. Pozeumox ma sanacu 6 Ykpaini.
1 Ilonammsa ma knacuixayia B/IE.

VYci eHepreTHyHi pecypcu Ha 3eMii, IO € MPOAyKTaMu Oe3nepepBHOI AisTbHOCTI COHIIA, MOXKYTh OYTH MOIIICHI
Ha JIBi OCHOBHI TPYIIH: aKyMyJIbOBaHI MPHUPOJIOI0 ¥ y OIIBIIOCTI BUNIAIKIB HETIOHOBIIOBAIEHI Ta HEAKyMYyJIbOBaHi, aie
MOCTIHO TIOHOBMIOBANBHI. [0 mepmoi rpynu HalexaTh 3amacy MaMBHAX KomanuH: Hadra, kam'sHe Ta Oype BYTimIs,
cmaHmi, Topd 1 miA3eMHI ra3W, a TaKoXX TepMosAepHa 1 suepHa eHepris. Jlo Apyroi rpymu HaieXaTh COHSYHE
BHUITPOMiHIOBaHHS, BiTep, IIOTOKHU PiK, MOPCHKI XBHUIIi Ta MPUIUIABH, BHYTPILTHE TETUIO 3€MIIi.

Tonosnosanvrumu Odxceperamu enepeii Ha3UBAIOTHCS PECYPCH SHEPTIi, M0 MOCTIHHO IHKIIYHO MOHOBIIOKOTH
€HEepreTU4Hy I[IHHICTh 1 MOXYTh OyTH IEpPEeTBOPEHI Ha KOPUCHY PoOOTY. [HIIMMH CllIOBaMH, TIOHOBIIIOBAJIBHI JpKepelia
eHeprii MOHOBJIOIOTHCS MOCTIHHO, 0e3 YacCOBHX OOMEKEHBb, TOMI SIK BUKOPHUCTAHHS TPAAMIIHHUX IMAJIUB OOMEKEHE
HassBHUMH 3aI1acaMy.

CoHsI4Ha JiSUTBHICTh XapaKTepPHU3y€EThCS NPUOIN3HUMHY TIOKa3HUKAMH, SIKi 3arajloM YTBOPIOIOTh CXEMY TEIUIOBOTO
6axancy 3emii (pucyHok 10.1).

Knacugixayiro nonosniosanrsuux oxcepen enepeii HaBeneHO Ha pucyHKy 10.2. PezynpraTamu mpsiMoi coHsSYHOL
JSUTBHOCTI € TeroBri edekT i poToedeKT, BHACHIIOK YOro 3eMiIsi OTPHMYE TEIUIOBY SHEpTiio Ta CBITIO. Pe3ynpTaTom
no6iuHoi mismpHOCTI COHI € BigmoBinHI edektu B atmocdepi, rizpocdepi Ta reocdepi, 110 BUKIMKAIOTH MOSIBY BITPY,
XBHUJIb, 3yMOBITIOIOTH TE€UiI0 PiYOK, CTBOPIOIOTH YMOBH LTSI 30€pEKECHHS BHYTPIITHHOTO TEIUIA 3eMITi.

Conne

Biptupacmen
aTmochepow {7%)

Telem—
—

BinGupacthon
Xnmapane {27%)

Tennose punpontnosaana Jemni

Y

Binburaetrcn gig 3emni (7%)

Pucynox 10.1 — Po3nozin nmpomeneBoi eHeprii CoHus:
1- IepETBOPIOETHLCS HA eHEPTito BIiTPY (2,5%); 2 - MepeTBOPIOETRCS Ha eHEprito Mopchkux Tediit (0,04%); 3 - mamae Ha
noBepxHto okeany (33%); 4 - manae Ha cymy (15%); 5 - 3acBoroetbes pocaunamu (0,12%)
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Pucynoxk 10.2- Knacucgikaisi TOHOBITIOBaJIBHAX JKEPEIT SHeprii

Ilepesazu noOHOBNIOBATLHUX Odcepen eHepeii NOPIBHAHO 3 MPAOUYIUHUMU MAKI:
- BOHU IIPAKTHYHO € HEBHYEPITHUMH;

- HE 3a0pyIHIOETHCS JOBKILIS,

- Bianajgae HeoOXiAHICTh y J0OyBaHHI, IepepoOlli Ta TO0CTaBIli TaIKBa;

- HeMae MoTpeOr BUKOPUCTOBYBATH BOJLY JJIsl OXOJIOKEHHSI, BHIIYyYaTH
30JI0B1 BiIX0i1 200 MPOIYKTH PO3Nay;

- HeMae HeoOXiTHOCTI y IeINTHUX BUCOKOTEMIIEpAaTypHHUX MaTepiajiax,

3a BUHATKOM COHSYHHX KOHLIEHTPATOPIiB TEIUIOTH;

- MOXYTb MpaloBaTh 0e3 00CIyroByBaHH;

- HeMae MoTpedr B TPAHCIIOPTYBaHHI €Hepril.

OCHOBHUMU parmopamu, wjo 0OMeNHCYIOMb UKOPUCTIAHHS NOHOGIIOBATILHUX 0Jicepell eHepeil, €
- MaJia TyCTHHA eHEePTeTHYHOTO MIOTOKY; JUIsl TOPIBHSIHHS:

-rimnimmmiamﬁ=mxi

Vel uic Qﬂlu[ﬂﬂuf
. Hﬂplllm.:ﬂmﬂ —=i}.2 MBria™
- Hp:::ﬁ: EnmEEET  Teal TpE _ 4.7 MBuiv;
+ COMIMMA seaprin — 1.36- 10~ MBow;
« pirpoea enepria mpm Vo= 10 wfc -6 107 MBriNE
roOToPMANLHA SHEPLiN - 310t MBrit;

- 3HaYHA HEPIBHOMIPHICTb MOXKIIMBOCTI BUPOOJICHHS €HEPTii 3aJIeKHO BiJl TIOPU POKY 1 HAaBITh JOOH;

- HEpiBHOMIpHE PO3MIIIEHHS MOXXJIMBHX MiCIlb BHPOOJECHHS €Heprii i KOHIEHTPOBAHUX MICIb BUKOPHUCTAHHS
eHeprii;

- BHCOKa KaIliTaJOEMHICTh CHEPTETHIHIX YCTAHOBOK 1 CIOPYA.

ABtoHOMHa eHeproycranoBka 3 [I/[E moBuHHa MaTH ab0 aKyMyJsSITOpH, a00 YCTaHOBKY-Ay0Jiepa, 1o Mpalroe Ha
TpanuiiiiHomMy nanusi. Skimo ycranoska 3 [1JIE nmpueanana 10 Mepexi, To Mepeka MOBUHHA B3STH Ha ce0¢ KOMITCHCAIIi0
HEepiBHOMIPHOCTI IOCTa4aHHsI €Hepril, /Il 4Oro BOHA IIOBMHHA MAaTH JIOCTaTHIO EMHICTh 1 MAHEBPEHICTb.

HeoOxixHiCTh BUKOPUCTAaHHS TTOHOBITIOBAIEHUX JDKEPEN €Hepril BU3HAYAETHCSI TAKMMH (pakTopamu:

- IIBUJKUM 3pPOCTaHHSM MOTPeOM B EJIEKTPUYHIM eHeprii, crokuBaHHs sikoi uepe3 50 pOKiB, 3a HESIKUMH
OLIIHKaMH, 3pOCTe B CEPEJHbOMY B 3-4 pa3u, a B pO3BUHEHHX KpaiHax - B 5-6 pa3is;

- BUYEPITyBaHHIM y HAHOIIKIOMY MaifOyTHOMY PO3BiZJaHUX 3allaciB OpraHiuHOTO MAJINBa;

- 3a0pyTHEHHSIM JIOBKUUIS OKCHIAMH a30Ty Ta CIpPKH, BYTJICKHCIMM I'a30M, MWJIOMOMIOHUMH PEIITKaMH Bij
3ropaHHs BUIOOYBHOTO MajHMBa, PaliOaKTUBHUAM 3a0pyJHEHHSM 1 TEIUIOBUM IEPErpiBOM MPU BUKOPUCTAHHI SASPHOTO
naJuBa.

2. Po3BuToK y CBITI.
Y BUPOOHUIITBI €IEKTPUIHOI €HEpril YacTKa IMOHOBIIOBAIFHUX JPKEpE eHepril HeBerKa i B HUIOMY IO CBITY
BoHa ctaroBmia B 2000 p.
1,6 % (6e3 BpaxyBanHus Beaukux ['EC). OnHak y psizii po3BUHEHHUX KpaiH cBiTy yacTtka [1/IE y BupoOHHLITBI
enekTpoeHeprii 3HayHo Buia: Jauis - ouasme 12 %, Itamis - 2,8 %, Icnanis, Himequuna, Yumi - 2,7 %, [Berris



- 2,5 %, BenukoOpuranis - 2,4 %, CIJIA - 2,2 %.
Bcranopineny norysxHicts pisaux BugiB I1JIE 11 BUpOOHUIITBA EIEKTPUYHOT Ta TEIUIOBOT HOTYKHOCTI CTAHOM Ha
2000 p. HaBegeHo B Tabiuui 10.1.
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Tabnwms 10.1 - BeranoBiena noTyxHicTb pisaux BumiB [1JIE mis BUpoOHUIITBA €IEKTPUYHOL Ta TEIUIOBOL
eHeprii y cBiTi
*¥Y TOMy 4HCIi, 0 BUKOPHCTOBYIOTH 0i0Macy B KOMILIEKCI 3 TPAIUIIHHUMH ITaJHBaMH.

Enepris, mo orpumyetscs Bin I1IE, sk mpaBmimo, 1opokda 3a TpaAMLiiHY, 10 3HAYHOIO MipOIO BIUTUBAE Ha
CTaBJICHHsI 10 HUX chorojHi. Tomy ko B 70-80 pokax MUHYJIOTO CTOJITTS JUIsl PO3BUHEHUX KPaiH CTUMYJIOM PO3BUTKY
I[IJE Oynu Bimomi HadTOBI KpH3H Ta MOOOIOBAHHS, IO BiK JCHICBHX TPAAUIIHHHUX MANTUB 3aKiHYMBCS, TO CHOTOIHI
OCHOBHHMM apryMEHTOM Ha KOpuCTh BHKOpucTanHs [I/IE B mux KpaiHaxX € €KOJIOTIYHA YUCTOTa, a JUIS KpaiH, 110
po3BuBaroThes, [1JIE mMaroTh Hacammepes colliaibHe 3HAUCHHS.

TeopeTuuHi pecypcu OUTBIIOCTI BHUJIB MMOHOBIIOBAJIBHUX JDKEPEN CHEpTii € ayxe 3HauHUMH. OJHAK TUIBKA
YacTHHA 3 HUX MOXe OyTH BUKOPHCTaHa iCHYIOUMMH 1 MEpCIIEKTUBHUMH TexHoJIoTisiMu. ExoHomiuHi (ab0 KomepiiiHi)
pecypcu IIJE me MeHm 3a pi3HUMH JOJATKOBHMH OOMEKCHHSMH: €KOHOMIUHUMH, CSKOJOTIYHHMH, COLIATbHUMH,
3aKOHOJITABYMMH TOIIIO.

VY 3B’s3Ky 3 IIMM MOHOBIIOBAIBHI €HEPTETHYHI PECYpCH 3BHYANHO MiAPO3AUIIOTECS Ha TEOPETHYHI, TEXHIHI i
eKOHOMIuHI. TOMy B TeXHIUHIH JiTepaTypl IPHUHHITO PO3PI3HATH TEOPETHIHHUH (BaJOBUH a0 MPUPOTHIIA), TEXHITHUI
Ta eKOHOMIYHHUH TIOTEHIIa Il €HEPropecypciB.

Teopemuunuii (6anosuii abo npupoonutl) nomenyianr - 1€ MAKCUMAIbHO MOXJIMBHHA OOCAT BHKOPUCTAHHS
€HEepreTUIHOT0 PeCcypCy JaHOTO BHAY (IHIIMMH CJIOBaMH, II€ CyMapHa €Heprii, siKa 30CepeKeHa B TaHOMY BHII
€HEepropecypcy).

Texniunuii nomenyian - e 4YaCTHHA TEOPETUYHOIO MOTEHIaJy, siIka MOXKe OYTH NMPAaKTUYHO BUKOPHUCTAHA MPU
ICHyIOUOMY piBHI PO3BUTKY HAayKH i TexHiKH. TexHIYHMH MOTEHLial, SK MMpaBuio, y 2-3 pa3d MEHILIE TeOPETUUHOTO
(BaJIOBOT0), aJie BiH MOCTIHHO 30TBIIYETHCS Y MiPy BIOCKOHAJICHHS 00JIalHAHHS Ta OCBOEHHS HOBHX TEXHOJIOTIH.

B tabmumi 10.2 HaBereHO 3HAYEHHS TEOPETHYHOTO 1 TeXHIYHOTO moTeHIianis [1/]E.

AR Brcopscrasns . TloveRmian

Tiapoesoprin 10 3 147
Bionoca 50 > 176 2900

Exoprig:
— COMTYHA 1.0 > 1575 3 NH) (W)
— BiTPORA 02 &30 &0

— DOOTSRLAIEEA 0.6 SO00 140 (00 ()

— OREINY — T4
Panou 61 > 7600 144 (HK) KD

Ta6muus 10.2 - TloreHnian TOHOBMIOBAIEHUX €HEPrOpeCypCiB IS CBITY B misomy, MitH TJDx/pik




Exonomiunuii nomenyian - 1€ 4acTHHA TEXHIYHOT'O, OCBOEHHS SIKOTO €KOHOMIUHO BUIIPaBJaHEe B TEIEPIllHIi Yac
IpY ICHYIOYOMY PIiBHI I[iH Ha 00JIaJIHAHHS 1 MaTepianu, podouy CHITy i KOHKYPYIOYi €HEpropecypcu.

Cymapnuii meopemuunuii nomenyian nOHOBNI08AILHUX Odcepen eHepeii B JIeKUIbKA pa3iB MEpeBUILY€e CyJacHUH
PIBEHB CBITOBOT'O CIIOXXMBaHHS NIEPBUHHUX NaJMBHO-CHEPTeTUYHHX pecypciB. TUIBKM piYHUIA €HEPreTHYHHUI TOTeHIial
COHSYHOI pajianii Ha noBepxHi 3emuini B 3000 pa3iB Buile 3aranbHOi KUTBKOCTI CIIOKHBAHOI y CBIiTI IEPBUHHOI €HEpril.
3Ha4yHI TEOpETHYHI MOTEHIialMl MalOTh ¥ IHIII ITOHOBJIOBaJbHI JpKepena eHeprii. OmHaK HpH iCHYIOYOMY piBHI
TEXHOJIOTIYHOTO PO3BHTKY 1 KOH IOHKTYpI, IO CKJIanacs B TEMEPIIHii Yac Ha CBITOBUX €HEPreTHYHUX PHHKAX, JIUILE
He3HaYHa iX yacTHHa MOXe OYTH e(pEeKTHBHO BUKOPUCTAaHO0. TaK, AKIIO0 CyMapHHIl TEOPETHYHIIA NOTEHIIA TPHILTUBHOL
eHeprii y cBiti ctaHoBuTH npubam3ao 22000 TB1-rog/pik, To nume 200 TBT-ron/pik MOXYTh HHHI PO3TISAATHCS SIK
MPHUIATHI 10 OCBOEHHS 3 TEXHOJOTIYHOI Ta €KOHOMIYHOI TO4YOK 30py. [IpoTe i 1 BenmuyMHA € Xy’Ke 3HAYHOIO, BOHA
TIEPEBHUIIIYE CyMapHe piuHe BUPOOHHUITBO enekrpoeHeprii B bensrii, Janii, @iansauaii i [lopryramii pasoM y3sTux.

IHTepec CTaHOBUTH CBITOBA MEPCIEKTHBA PO3BUTKY ITOHOBJIIOBAJIBHUX JKepea eHeprii. PedynbraTv OLIHKH
MOJKJIMBOTO BUKOPUCTAHHS ITOHOBITIOBAIBHUX JpKepet eHeprii B 2020 p., npeacrasiieHi CBITOBOK EHEPreTUUHOI PAIOL0,
HasezeHo B a0y 10.3.
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Tabnums 10.3 - Cuenapii BHKOPHUCTaHHS ITOHOBIIOBAIBHUX JKepen eHeprii B 2020 p.

Ha 1ieit gac gacTka HIOHOBITIOBATBHUX JKEPEIT €HEPTii Y CBITOBHX 00CITaX €HEPTOCIOKUBAHHS CTAHOBUTH OJII3BKO
12-14 %. Kpaiuu €sporneiicbkoro Coto3y rianytoTs 10 2010 p. 30IbIINTH YaCTKY TOHOBIIIOBAIBLHUX JDKEPEN eHeprii 3
6 1o 10-12 %. CucremHi pochimkeHHs, BUKOHaHI mix erinoro OOH, moka3yroTs, 10 YacTKa MOHOBIIOBAIFHUX JKEPET
eHeprii y cBiToBOMy 0ajlaHCi CIOXHBAHHS HAJIMBHO-eHEPreTHYHIX pecypci y 2050 p. moxe nocsartu 50 %.

VY cBiTi BapTICTh ENEKTPUYHOI €Heprii BijJ IMOHOBIIOBAIBHHUX JDKEpEN eHeprii, BUpOoOJeHOi Ha pI3HUX BHIAX
CJIEKTPOCTAHII, 3HAXOAUTHCS B CEPeHbOMY Ha pIiBHI TpPAAWIIHHUX €JIEKTPOCTAHILIH, 3a BHUKIIOYEHHSIM
(hoTOCHEPreTHKH, ¢ BapTICTh eIIEKTpocHeprii B 4-5 pas3iB Bumia. CrocrTepiraeThCsl CTIHKE 3HWKEHHS BapTOCTI
€JICKTPOCHEPTIT BiJI IIOHOBIIIOBAILHUX JPKEPEIT €Heprii, B TOMy 4HcIi 1 Ha GoToeneMeHTax.

Opnmniero 3 ronoBHux nepesar [IJIE € 3MeHIIEHHS BUKWAIB NMapHUKOBHX T'a3iB, IO JIOCSTAETHCS 32 PaxyHOK
3aMiIlEHHs] €JEKTPOCTAHLIH, $KI IPalioIOTh HAa BHKONHOMY ITAJIMBi, TEHEPYIOUMMH HOTY)XHOCTSIMH Ta
MOHOBIIIOBAJIBHIME JpKepenamu. [1JIE MOXyTh BifirpaTH CBOIO POJIb Y 3MEHIICHHI MiCIIEBOrO 3a0pyJHEHHS MOBITPSI.
3aBASKH TOMY, IO BOHHM BHAUIAIOTH HE3PIBHSHO MEHIIE 3a0pyIHIOIOYMX PEYOBHH IOPIBHAHO 3 TPaAULiHHUMH
JDKepeIaMy, CHCTEMH MOHOBITIOBAJIBHHUX JDKEPEN 3MOXKYTh HOJIIIIHTH SKICTh MOBITPS B MICTaX i 30HaX BiIMOYHHKY.

3. Po3BuTOoK Ta 3anacu B YKpaiHi.

HeoOxiHiCTh 1 MOXKIIMBICTh PO3BUTKY €HEPreTHKH Y KpaiHu Ha 0a3i OHOBIIOBAILHUX JDKEPEN 3yMOBIICHI TAKUMH
NPUYUHAMU, SK:

- nediuuT TpaAuIIHHUX I8 YKpaiHH MaJuBHO-EHEPIeTHUHHX PECYPCIB;

- nmUucOallaHCc y PO3BHTKY EHEPreTHYHOTO KOMIUIEKCY YKpaiHH, OpI€HTOBAaHOTO Ha 3HAyHE BHPOOHUIITBO
EJIEKTPOCHEPTii Ha aTOMHUX eneKkTpocTanuisx (1o 25-30 %) npu ¢axTuuHiil BiACYTHOCTI BUPOOHUITB 3 OTPUMAaHHSI
SIIEPHOTO TTaJIMBa, YTHJIi3alii Ta mepepoOKy BiIXO/IB, a TAKOX BUPOOHUIITB i3 MoJiepHi3auii oOnmagHanus girounx AEC
(sImepHUX peakTopiB, KOTEIHFHOTO 00IaJHAHHS TOIIO);



- CIIPUSATIIMBI KIIMaTHYHO-METEOPOJIOTIUHI YMOBH U1l BAKOPHCTAHHS OCHOBHUX BU/1iB TOHOBIIOBAIBHUX JUKEPEI
eHeprii;

- HasBHICTH MpPOMHUCIIOBOI 0a3u, NpuAaTHOI A BUPOOHMITBA NPAKTUYHO BCIX BWAIB OOJaIHAHHS s
TIOHOBJIIOBAJILHOT €HEPTETHKH.

Pecypcu OHOBIIOBATBHUX JDKEpEN eHepril B YKpaiHi, IXHIH eHepreTHIHUH MOTeHIiall Ta 00CSITH BUKOPHCTaHHS
HaBeJieHOo B Tabuumi 10.4.

Teoperwnii | Bamopworarmn || Texmiami

Jmepena eneprii TTEMEILAN,

IICTERTAN,
Teniceneprenios Hﬂ,ﬂ-lg B1,0-10° 0131

BitpoeHepretieal 65,0 10° 0,8 107 0.36 107

Tearepacantisn 5128,0-10° 0410 14,0-10°
CHEPTETHEA

FioesepreTuxa 12.510° 0,014-14° 6.1'10°
Mana

; 17 410° ,5-10° 6.4-10°

Ta6muns 10.4 - Pecypcn MOHOBIIOBAIBHUX JKepell eHeprii YKpainu

TakuM 4YMHOM, TUTBKM ICHYIOUHMH pIBEHb BUKOPHCTAHHS Mayloi TiJPOCHEPIeTHKH OJHAKOBHU 13 TEXHIYHUM
MOTEHIIaOM, Ul iHIIMX IOHOBJIIOBANIBHHX JDKEpeN PiBeHb BUKOPUCTAHHS Ha 4-7 MOPAAKIB HIDKYMHA 32 TEXHIYHO
MOXKJIMBHI TIOTCHITia.

[Ilomo mepcreKTUBHOTO OCBOEHHS ITIOHOBIIOBAIBHUX JDKEPEN €Heprii, TO 3TriHO 3 NPIOPUTETHUMHU HalpsMaMu
PO3BHUTKY MMOKa3HUKH IX BIIPOBAKEHHS HaBeneHO B Tabmmii 10.5.

PipcHb pmnmxy HJ].E no pnm
Haopmae ocsoans THIE 50555010 2030
BigemmproTaxs 1.3 2.7 6,3 972
ConsrTrm GHEpTETHRSE 0003 | 0032 | 0284 | 1.1
Mana rigpocHCpreTHES G122 | 052 0,85 1,13

[‘w ctpreraxs | 002 | 008 0,19 | 0.7
Birpoemepreans

0018 | 021 0,53 0,7
Enepris jobxinna {10 0,03 .98 716

Ta6muus 10.5 - [Toka3HUKK NEPCHEKTHBHOIO BUKOPUCTAHHS IIOHOBIIIOBAIBHUX JPKEPEIT €HEeprii, MU T Y. I./piK.

Jlekuis 11. Tema: Po3Butok anbTepHaTuBHOI eHepreTuku B AIIK.

IInan nexuii:
1. Bioenepreruka B AIIK.
2. [lepcnexTrBr BUKOpUCTaHHS eHeprii contd B AITK.
3. [Ipobnemu BrpoBamkeHHs CucTeM eHepro3adesneueHns 3 Bukopucranasam BHJIE B ATIK.

1. Bioenepreruxa B AIIK.

YkpaiHa BBa)KaeThCS 30HOIO, MPUAATHOIO U aKTUBHOT'O PO3BHUTKY 0i0Ta30BHX TEXHOJOTIH. 3a migpaxyHKaMHu
(haxiBLiB HAYKOBO-TEXHIYHOTO LEHTPY ,.biomaca”, B kpaiHi mopquo YTBOPIOETHCS 52 MIIH. TOHH THOIO, 3 SIKOTO MOXKHA
orpumaty 2207 muta M3 Giorasy. HMoro enepreTuunuii notTenmian gopipHioe 1,59 MiIH. ToHH yMOBHOTO namuBa. [ToTenmian
3BAJIMIHOTO Ia3y, IO YTBOPIOETHCS Ha BEJIMKMX yKpaiHchkux nosironax TIIB, cranosuts 288 muH. M3 (0,19 T y.m.).
[Ipote nonenasHa B YkpaiHi He OyJ10 )KOJTHOT BEJIMKOT 010ra30BOi yCTaHOBKH, sKa O IpalitoBaa.

Cporo/iHi BXe MOYHa CKa3aTH, [0 3aKOPA0OHHHH JIOCB1/I BUKOPUCTaHHS Oiora3y HapeuITi JIHIIOB 10 YKpaiHCHKOTO
cena. Benuky Giora3oBy ycTaHOBKY 1oOyzoBaHO Ha (epMi kommnaHii ,,Arpo-OBen” y ceni €neniBka J[HinmponeTpoBcbKoi
obmacri. [lependauyBanuii Buxin 6iorasy cknamae 3300 M3/z[06y.

B VYkpaiHi mocuTh TEpCHeKTHBHAM i €(eKTUBHUM HANPSIMOM PO3BHUTKY OioMacw € BUPOOHHIITBO Oiorasy i3
BimxomiB TBepaux moOytoBux BiaxoniB (TIIB) Ta BHKOpMCTAaHHS 3BaJIMIIHOTO Ta3zy. B cepenHpoMy y Hac B KpaiHi
TIepepobIAETHCS THIIIE 5 % MiCBKHMX TBEPIHX BiIXOMiB, Toxi K y M. Tokio — Maiike 100 %, y M. Hero-Hopk — 6msbko
80-90 %. 3aranpHuil noTeHuian 3panuigHoro rasy B €C carae 9 mapa.m¥pik. IMorenuian 3pamdinoro rasy y CIIA
cranoBuTh 13 Mupa.m%/pik. HelonasHo MiHapoaHa MpoeKkTHA i koHcanTuHrosa komnasis APKAJIIC (ARCADIS)
OroJIOCHJIa TIPO 3aBEPIUEHHS PO3POOKHM HAHOLIBLIOrO y CBITI €HEPreTUYHOIrO IMPOEKTYy 3 BUKOPHUCTAHHSM Oiorasy,
orpumanoro 3 TTIB. OpieHToBHO enekTpocTaHis mopiyHo Bupobsitume 170 tuc. MBT.-Ton enextpoeneprii. B Ykpaini
TUIBKK MicTa TeHepytoTh 0m3bko 40 muH. M3/pik TIIB (10 mun. 1/pik). [Tonax 90 % 1i€i KiabKocTi 30MpaeThes Ta



BUBO3UThCS Ha 655 3Basui, po3ramosanux 3a 10-20 kM Bil MICT, TepeBaXkHO B CUIbCHKIN MPUMIChKil MicuieBocTi. I3 140
nonironis TIIB 90 — nyxe Benwuki, Ha HUX posMmiiyerbest 10 30 % Becix TIIB Vkpainu i came BOHM € HaWOUIbII
peHTa0eIbHUMU B TU1aHi BUAOOYTKY i BAKOPUCTaHHS 3BAMIIIHOTO ra3y.CyTTEBO 3MEHIIMTH BUKH/IH B TOBITPS ITPOIYKTIB
3TOpSIHHSL BiJ] BUKOIHOTO TMAJIMBa, IO CHOTOJHI € TOJOBHUMHM YMHHHKAMHM 3MiH KJIIMaTy, i CKOPOTHTH
00CSTHPai0OaKTUBHUX BIJIXOJMIB 3 aTOMHHUX €JIEKTPOCTAaHIM, a TaKOX JOCSATTH 3HAYHOI €KOHOMIi y BHKOPHCTaHHI
€HEePreTUYHUX PECYpCiB Ul TOTPEO MOJIOYHOTO CKOTapCTBA MOKE JIO3BOJIMTH 3aCTOCYBaHHS BiTpoeHepreTuky. HoBiTHI
TEXHOJIOTI1 y Taly3i BITPOCHEPTEeTHUKH MOXYTh 3a0€3[EYUTH BHUCOKI PE3yJIbTAaTH HABITh y MICHAX 3 HU3BKUM PiBHEM
BiTpoBoro morteHmiany. ¥ 2002 p. maibke 90 % yci€i BCTaHOBIEHOI MOTYKHOCTI BITPOGHEPTETHYHHX YCTAHOBOK
npunagano Ha Himewunny, Icnanito i Janito. 3okpema gactka Himequnnn nopisaioe 55 %. 3apa3 ocoOnmMBO HaAOyBarOTh
momyisipHocTi Mami BEY, mo BupoOmsrors emektpoeHeprito (mo 5 kBt). OOcsarm BCTaHOBIEHOI IMOTY)KHOCTI
BitpoeHeprernannx cranniit (BEC) y Himewunni cranoBmate 13000 MBT, Icmanii — 5100 MBT, CIHA — 4700 MBrT,
Hanii —2950 MBT, Benukiii bpuranii — Bcsoro 570 MBT (3a qanumu bputancsKkoi BiTpoeHepreTHUHOT acorriarii, y 2002
poui mnoHan 25% mnpono3uiiii Ha OyAiBHUITBO BITPOCTAHLINW TYT OyNM BiJIXWIIEHI uyepe3 3alepedueHHsl OnepaTopiB
pajionoKamiiHuX CTaHIii, ockiibku jonari BEY HeraTMBHO BIUIMBaIOTh Ha POOOTY pajapHUX cUCTEM). Y CBITI
BITPOCHEPTeTHYHI YCTAaHOBKH B)KE CHOTO/IHI MOXKYTh 33/I0BOJILHUTH MTOTPEOH B eJIeKTpoeHeprii 35 MIiH. crioxuBayiB. 3a
octaHHi 5 pokiB BcraHoBieHa notykHicTh BEC y cBitTi 3pocna ym’sitepo i gocsarna piBHs 6iu3bko 35 muH. KBT. B
VYkpaiHi, K 1 y BCiX IHAyCTpiaJbHUX KpaiHaxX BIiTPOCHEPreTHKAa PO3BUBAETHCS 3/€OLIBLIOrO B HANpsMi CTBOPEHHS
BITPOCHEPreTHYHUX YCTAaHOBOK BEIHMKOI 1 cepeqHboi mnoTyxHocTi. OnHak, crenugika CciIbChKOTOCIOAAPCHKOTO
BUPOOHMIITBA, 3yMOBJICHA BEJIMKMMH IUIONAMHA W HE3HAYHUM CIIOKMBaHHAM eHeprii Qepmepamu, HOTpeOye
IIMPOKOMACIITa0HOTO PO3BUTKY e H ,,Manoi’ BITPOCHEPTeTHKH 3 YCTaHOBKAaMH INOTYyHicTio 1o 20 kBT, ska, 3a
OIIHKaMH CIICIiaTIiCTiB, MOKEe BUPIMIUTH TpobieMy MOBHOI enekTpuikamii Beiel CiUTbCHKOTOCHOAApChKOI TEpUTOPIil
VYkpaian. B MonI04HOMY CKOTapCTBI BHKOPHCTAHHS TaKOl €HEPreTHKHA € MOUIIbHUM NpW OpraHi3amii BiATiHHO-
MTACOBHIIIHOTO YTPUMAaHHS TBAPHH BIITKY (EIEKTPOOTOPOXKi KyTbTYpHHUX MacoBHI). OcoOIHBO BaXKIIMBHHA €KOIOTIIHUN
ACTIEKT 3aCTOCYBAHHS BITPOCHEPTETUKH € ISl peKpealifHiX 30H YKpaiHH, pO3TallloBaHUX Ha miBaHI Ta y Kapmnarax, siki,
OJTHOYACHO, € Il HaWOUIBII CIPUATIMBEMH PETiOHAMH U BUKOPHCTAaHHS BITpOBOi eHeprii. Pe3ymbraTn paifoHyBaHHS
TepuTopii YKpalHH 3a IIBHIKICTIO BITPY Ta €KOHOMIUYHUX PO3PaxyHKIB JO3BOJIAIOTH OIMIHUTH MOTEHIIaNl TaK 3BaHOL
,»BEIMKOi” BiTpoeHepreTuku y 14790 muH. kBT. —roa. B pik, ,,Manoi” — 114168 muH. KBT. - Toz. B piK, 10 MOXE JaTh
eKOHOMiI0 B 49,4 MJIH T. yM. manuBa B piK. 3TiHO IHIIMX OI[IHOK, BITPOBHH TEXHIYHO NOCTYMHHUI €HEepreTHYHHH
MOTEHIIAl TepUTOpii YKpaiHU OIIHIOETHCS €KBIBAICHTHHUMHU pecypcamu y 5-10 MJH. TOHH yMOBHOro nanuBa. Ha
MIPOTHBAry BITPOYCTaHOBKaM, IPAKTUYHO, /I 3aBI0JTHO MOKHA BCTAHOBJIIOBATH COHSTYHI crcTeMH [IpuKiiazom y oCBO€HHI
COHSIYHOI EHEpreTMKH Ha choroaHi Moke Oyt Himeuunna. JlepkaBHa nporpama ,,100 000 naxis”, BTiLNEHHS SKOI
3aBepuiioch y 2003 p. moBesia peanbHICTh YCIITHOTO PO3BUTKY TaKMX TEXHOJIOTIH y KpaiHax 3 MOMipHUM KITIMaTOM.
Ha nymMKy okpeMunx BUEHHX, 32 IEBHUX YMOB, BUKOPHUCTOBYIOUH JIOCSITHEHHS Cy9acHOI €HEpreTHYHOI HayKH, ,,EHEPTiio
COHSIYHOTO BUIIPOMIHIOBaHHS MOKHA YCHIITHO BUKOPUCTOBYBATH Ha BCil TepuTopii YKpainn”.

2. IlepcnexTnBu BUKOpUCTAHHS eHeprii coHus B ATIK

3a mpuOIM3HUME PO3paxyHKaMH, COHSYHA €HEepris Ha YKpaiHi OLIHIOETHCS eKBiBaJeHTHHUMH pecypcamu B 400
MIpA. T. y.I. CTpUMy€ BHKOPUCTaHHS TelliOyCTAaHOBOK JUIsl OJiep KaHHs eHeprii B YKpaiHi BiICYTHICTb X cepiiiHOro
BITUM3HSIHOTO BHPOOHUIITBA. B €Bpomi icHye BenuuesHa kinbkicTh Manux ['EC, 110 BiAirparoTh BaXKJIMBY POJIb SIK B
€KOHOMIIII 3arajioM, Tak i B €Hepro3abe3leueHH] BiJlaIeHUX PaioHIB, OCOOJIMBO CLUIBCHKOTOCIIOJAPCHKHX, B SIKUX €
YMOBH JUTS PO3BUTKY TBapMHHUIITBA, 30KPEMa MOJIOYHOTO CKOTAapCTBA. 3a pO3paxyHKaMH [HCTUTYTy eNeKTpOANHAMIKA
HamionansHoi akajgeMii Hayk YKpaiHuW, 3araJlbHUH TiAPOCHEPTETUYHHN MOTEHIIANT MaIUX PIYOK YKpaiHM CTaHOBUTH
6mmpko 12, 5 mupa. kBt/ron, To6T0 61mM3bK0 28% 3aragpHOrO TiAPOMOTEHINANY BCIiX PiYOK KpaiHW. TeopeTHyHmi
MTOTEHIliaJl TiAPOCHEePTii MaTuX piKk YKpaiHu 3a iHIIMMH OI[iHKAMH CTAHOBUTH y €KBIBAJICHTI JIO €IEKTPOEHEPTii OIM3bKO
50 mipa. kBT-rof., oo B 4OTHPH pa3u Oinble, HiX CepeIHBOPIYHMI piBeHb BHpOOHHMITBA Behoro kackamy I'EC Ha
Juinpi, a TpakTHYHUN TOTEHIiaN A1 Manux pik craHoBuThH 40-55 MBT, mo 3abe3neuye Bupobiaeras 250-330 muH
kB1/ron. emextpoeneprii mopiuHo. ['0JIOBHOIO IepeBaror Mayiol TiIpOCHEPTeTHKH € JEIIeBU3HA EIeKTPOCHEprii,
TeHEPOBAaHOI Ha TiJPOEIEKTPOCTAHIIsNX, Ta BIICYTHICTh MAIUBHOI CKJIaJOBOI B MPOLECI OTPUMAHHS €IEeKTPOCHEPTii.
CymapHa BcTaHoBiieHa moTykHicTh Manux ['EC y kpainax €C npopisaioBaiza 10500 MBrT, 3 #ux 81 % — ue Iramis,
@panuis, Icnanis, Himewunmna ta IllBenis. €Bponelchkuil MHOTEHIad 30LIbIIEHHS BCTaHOBIEHOI MOTYXHOCTI
omiHeThest y 6000 MBT. Likago, mo y 60-Ti poku B Ykpaini npairoaiio mie 6inst 1000 manmux 'EC. CroromHi B kpaiHi
excrutyaryerbes 49 manux I'EC 3aransHoro notyxHictio 90 MBrt. Haii6ineme mamux TEC B YkpaiHi BcTaHOBJIEHO Ha
3akapmaTTi — MOTYXHIiCTb iX focsrae 31,55 MBT, y Binnuuskiit oomacti — 19,75 MBT, KipoBorpancekiit obmacti — 12,73
MBr. Jlume 100 mini-I'EC 3aranpHOI0 moTy)HicTIO ToHaa 30 MBT MoxHa BinOyayBaTH.

Ha migcTaBi npoBeaeHUX AOCTIKEHb MOYKHA 3pOOUTH XUOHHMI BUCHOBOK TIPO €()eKTUBHICTh BiIMOBH BiJ € TMHOL
eHeproMepesxi i 3ampoBapKeHHs JCIEHTPANTi30BaHOI HEPTOCUCTEMH Ha KOXKHOMY 00’€KTi, IKUM Moke OyTu 1 okpema
MonouHa ¢epma. Opnak, BueHi LleHTpY anbTepHATHBHUX TEXHOJOTIH, MIO 3HAXOIAHWTHCS B TOopax YenbCy, MIHIUM
BUCHOBKY, 1110 3 €KOJIOTIYHUX i eKOHOMIUYHMX MIpKyBaHb HaiOUIbII ONTUMAIBHOIO 1 HAIHHOIO € 3MilllaHa CHCTEeMa, 32
SIKOT BITHOBIJIIOBaHA €HEPreTHKA MOEAHYBaTUMEThCS 3 TpanuLiiHo0. [Ipy 11boMy cucTeMH aKyMYJIFOBaHHSI ITiIBUIILYIOTh
KOE(DII[IEHT KOPUCHOTO BUKOPHCTAHHS BITPOBHX 1 COHSYHHUX eHeproyctaHoBok Ha 30-50 %.

TakuMm 4yMHOM, Ha JAHUH Yac KOMIUIEKCHE 3aCTOCYBaHHS Cy4acHHX METOJIIB, TEXHOJIOTIH 1 TEXHIYHUX 3aC001B AJIs
IBTEPHATHBHOTO €Hepro3ale3nedeHHs] MOJIOYHOI'O CKOTapcTBa IMOTpedye T0JaTKOBOI 3aKOHOMABYOI MIATPHUMKH Ta
JIOBIOTEPMIHOBOI Y3TOJDKEHOCTI JIep)KaBHOI MOJITHKU y cdepi eHepro3depexeHHs. B YkpaiHi NpakTHYHO BiJICYTHE
cepiifHe BHPOOHHMITBO 0araTbOX BUAIB TEXHOJOTIYHOTO YCTAaTKYBAaHHS Ul BHKOPHCTAHHS HETPaIULIIHHHUX IKepeln
€Heprii, 10 cTpUMYe iX MUpoKe 3acTocyBaHHsA. PazoM 3 TUM, B YKpaiHi € yci 00’ €KTHBHI TEpeAyMOBH AJIsl IHTEHCHBHOTO



PO3BHUTKY BHMKOPUCTaHHS HETpPAIULIHHUX Ta ajJbTePHATUBHHUX JKepes eHeprii. MoInMBUi 00’€M BHKOPUCTaHHS
BIZIHOBITIOBAJILHUX JIXKepesl eHepril B YKpaiHi olliHIOeTbCs Ha piBHI 1-2 % Ha 2005 p. ta 4-8 % Ha 2010 p. HauionansHo0
E€HEPreTUYHOIO Mporpamoro repeadadaetsest 10 2010 p. S5 % motped nepkaBu B €ICKTPOCHEPTil 3a0€3MCUUTH 33 PAXyHOK
HeTpaJUiHHUX ITPUPOIHHUX PECYPCIB.

3. [Ipo6saemu BnpoBakenHss CucreMm eHepro3adesneyenHs 3 Bukopucranaam BH/IE B AIIK.

Huspki Temmu BHIpoBapKEHHS TOHOBIIOBANBHUX HeTpamumiitanx mkepen eHeprii (ITHIE) B cimbcbke
TOCIIO/IAPCTBO Y KpaiHM IOSICHIOIOTHCS, TIEPII 3a BCE, BUCOKOIO HiHOI0 obnaxHanus [THJE, amxke 3me0inbImoro BapTicTs
OTPHMAaHO{ €HEepril MepeBHIIy€e BapTICTh CHEPTil Bi 3BHUYAHUX kepeln. HaniitHicTs oOnagHaHHs y 6araTtboX BHUMAAKAX
HU3bKa. BifcyTHi cranmapTy i rapanTii Ha 00IagHaHHS, [0 BUPOOIIIETHCA, a TAKOXK OpraHizallii, AKi CIemiaTi3yoThcs Ha
PO3TOBCIOKEHHI i cepBiCHOMY 00CITyTOByBaHHI BCTAHOBJICHOTO 00IagHaHHs. B 3HauHIi Mipi MacmTabn i eheKTHBHICTD
BUKOPHCTAHHS BIJIHOBJIFOBAHUX 1 HETPAMMIIHHUX JHKEPET €HEPrii B CUILCHKOMY TOCIOIAPCTBI, 30KpeMa Y MOJIOYHOMY
CKOTapCTBI 3aJie)KaTh BiJ| PIBHS €KOJIOr0-€HEPreTHUYHOI CBIJOMOCTI Ta OCBIYEHOCTI MpAlliBHUKIB LUX cdep. 3 MeToro
BUBYEHHS 1X PiBHs aBTOpOM Amceprtauii Ha mpotssi 2001-2002 pp. npoBeleHO aHKETYBaHHS Cepef 1HIHMBITyalbHUX
BUpOOHMKIB MoJioka y Kam’siHko-By3skomy, JKoBkiBcbkomy Ta CokallbChbkoMy paiionax JIbBIBCbKOi 00JacTi.

Cepen 80 ommTanux pecrnoHAeHTIB 95 % B3araysi He MalOTh IMOHATTS IIPO BMICT €HEPTii y pi3HUX BHAAX
MaTepiaJbHUX PEcypciB, IO BUTPAYalOThCS B MpOLECi BUpOOHHUITBA MoJoKa. [licis BiAIIOBITHOTO IMOSCHEHHS CYTi
npobiemu, 66 % pecroHIEHTIB cepex HaHOIIBII BaroMHX YMHHHKIB BHCOKOI €HEPrOMICTKOCTI MOJIOKAa BKAa3aJld Ha
kopmH, 24 % - Ha enexkrpoenepriro, ymme 10 % B SKOCTI TaKOr0 YMHHHWKA HA3BAIHM TPYAOBI 3aTpaTH SK HACIITOK
BiJICYTHOCTI MeXaHi3allil BAPOOHHYHX MPOLECIB B iIHANBIAyaTbEHOMY rocrogapcTBi. [IpakTHIHO HIXTO 3 ONUTAHUX HE 1B
MMO3UTHBHOIBIAMIOBINI HAa NWTaHHSA, YM OauWTh BiH MOMIMBOCTI 3MEHIIEHHS BHUTPAT CHEPTETHYHUX DPECypCiB Ha
BHPOOHHIITBO MOJIOKA y CBOEMY rocmogapcTBi. Jemno iHIi pe3ynbTaTh Jajo aHaJIOTi9HEe 00CTEKEHHS, IPOBEACHE Cepell
cnenianictiB 40 rpoMaZCEKUX TOCTIONAPCTB UX JK€ PETiOHIB, TepeBakHa OLTBIIICTD SKUX (PyHKIIOHYIOTE ¥ hopmi T30B.
72 % onMTaHUX HA3BaJH KOPMH B SIKOCTI HAWOLIBIII BATOMOTO YHHHHUKA BUCOKOI €HEProMICTKOCTI Mosioka. Ha mpyromy
Micui — nanauBo i enekrpoeneprist (25 %). [Ipu BUsICHEHH] TyMKH 100 HAsIBHOCTI MOKJIMBOCTEW 3HMKEHHS 1[bOT'O PiBHS
Oinbiie nojaoBuHU (57 %) PECIOHISHTIB BKa3alk HAa HEOOXIIHICTh OKPAIIEHHS PAIiOHY 1 Ha 1[iif OCHOBI — MiJIBUILIEHHS
MIPOIYKTUBHOCTI XyJ0OW, ajle NMpU LBOMY 3ayBaXKHJIM INOJO HEpeaJbHOCTI peaji3alii Takoro MHUIIXY BHACIIIOK
BiJICYTHOCTI MOJIMBOCTEH JIJIs TOKpAIIeHHs To1iBii. 33 % pecroHIeHTIB 6adaTh po0IeMy TIHOIIIE i 3a IIJISIX 3HAKCHHS
€HEepProMiCTKOCTI MOJIOKa BBaXKAIOTh, B IEPIIy Yepry, 3HIDKCHHS EHEProMicTKocTi KopMmoBHpoOHuITBa. Jlnme 39%
IHIUBITyaTbHUX BUPOOHUKIB MOJIOKa i 57 % crenianicTiB TpOMa/ICBKUX TOCHOAAPCTB BOJIOIIOTH TIEBHOIO iHPOpMaIi€ero
Ha MpeAMET MOXKJIMBOCTI BUKOPHCTaHHS B MOJIOYHOMY CKOTapCTBI aJIbTEPHATHBHUX 1 HETPAAUIIIHHUX JDKEPEN eHeprii,
npote HixTo (100 %) HEe Mae KOIHUX iAeH 00 MIISIXiB BOPOBAIKEHHS TAKUX JUKEPEN CHEPrii y BITaCHOMY BUPOOHHUIITBI.
Tineku 28 % cremiamicTiB rpPOMaAChKUX TOCIIONAPCTB MAIOTh MEBHI 3HAHHSA y cdepi MOXKIMBOI yTHIII3aIlil TEIOTH B
CHCTEeMaX CTBOPEHHS MIKPOKIIIMATy B MPHUMIMICHHAX IJIsI YTPUMaHHS KOPIB 1 B MPOIIeCi OXOJIOKECHHS MOJIOKA Ta 00
IHIINX aCHeKTiB eHepro30epirafounx TEXHOJOT1H BUPOOHUIITBA MOJIOKA.

Jleknis 12. Tema: I'emioeneprernka

ITnan nexuii:
CrniocoOu BUPOOHHMIITBA ENIEKTPUYHOT €HEeprii 3 COHIYHOTO BUIPOMIHFIOBAHHSL.
[Motenmian consaHOT eHeprii YKpaiHu.
[pukiaam CTPYKTYPHUX CXEM TeTi0yCTaHOBOK.
AKTUBHI COHSIYHI CHCTEMH TEILIOMOCTAYaHHSI.
COHSIYHI KOJIEKTOPH.
TTacuBHI COHSYHI CHCTEMHU.

A S

1. Crnoco6y BUPOOHUITBA €JICKTPUYHOI eHeprii 3 COHIYHOr0 BUNPOMiHIOBAHHSI.

Ha moBepxHI0 3¢MHO1 KyITi TTaja€ COHSYHE BUMTPOMIHIOBaHHS, €HEPTisl IKOTO CTaHOBHUTH 0m3bK0 810002106 MBT,
3 sxux 270002106 MBT mpumnagae Ha KOHTHHEHTH. BcecBiTHE BUKOPHCTAHHS BCiX BHAIB €HEPTil CTAHOBUTH OJM3BKO
10°106MBrT. TeopeTnyHo piuyHMI MOTEHIIIAT COHSIYHOTO BUNPOMiHIOBaHHs B [ToJbiii oniHtoeThest mpubian3no y 1,1¢106
TJx y nepepaxyHKy Ha MOBepXHIO kpainu (61usbko 1000 kBr-ros/m%/pik). Biauseko 80 % wi€i eHeprii HaAX0aUTh y
nepioz 3 KBITHs 710 BepecHs. Y Ilomblui piuHMI MOTEHIiad, €eKOHOMIYHO NOUUIBHUNA JUIS BHIOOYTKY €JIEKTPUYHOI i
TEIJIOBOI €Heprii 3 eHepril COHAYHOrO CBiTIa, ouiHoeThest y 1340 I1/Ix. [Tepenbauaerses, mo no 2020 poxy ¢diHaHCOBI
1 TEXHIYHI MOKITUBOCTI TO3BOJISATH BHPOOIIATH 0in3bko 20 [T/ enekTpuaHOi eHeprii.

AMepHKaHCBKI BUCHI MTOpaxyBalld, IO 3a TOAWHY Hallla TUIAHETa OJIEPXKY€ BiJ COHI CTUTBKU CHEPTii, CKUTBKH
JIFOJICTBO BUKOPUCTOBYE BIIPOIOBXK POKY. KiTBKICTh COHSYHOT €Heprii B yMOBaX MOJIBCHKUX IIMPOT KOJIMBAETHCS Y MEKAX
Bix 0 mo 5,5 xBr*rom/m%nens, a BIIPOAOBXK MicAs mocsrae Kimpkocti Bixg 11,6-160,1 xBt*rog/m2 (puc. 1.1). Hdo
PO3paxyHKiB IpuiiMajach cepe/iHs MOTYKHICTh COHSMHOT eHeprii BIpoaoBk poky B Ilonburi Ha piBai 1000 kBr*roa/m2



BuHnkae mUTaHHSA: YOMY JK TPH TaKOMY IIOTYKHOMY ITOTEHIliasli JapMOBOI COHAYHOI €Hepril ii TaKk BaXKKO
NIEPETBOPUTH HA EHEprifo, NOCTYNHY Ul BUKOPUCTAHHS, Ta YOMY XX OTPUMaHa Bill COHIII SHEPris € TaKOK IOPOrolo.
[IprauHOIO HOTO € Maja MITBHICTE COHSAYHOI €HepTii, Majla IHTCHCUBHICTD MaJal0YUX TPOMEHIB Ta iX HEpiBHOMIpHICTB,
a TaKO’X 3HaYHA BaPTiCTh MIEPETBOPIOIOYHX MPUCTPOiB. [Ipu camoBanHi KyOy ByTiuis 3 pedbpom y 10 cM i Baroro 61u3pK0
1 Kr oTpuMyeMo eHeprito moTyxHicTio 6mu3pko 10 kBt*rox. Jlns oTpumaHHS Takoi X camoi KiJIBKOCTI €Heprii
BUITPOMIHIOBAaHHS COHIIS, BAKOPHCTOBYIOUH KBaapaT 3 pedpom 10 cM, HeoOXinHUIT pik.

TI'eniomepmiunuit memood. OCHOBHUMY eJIeMEHTaMH B TaKiii CUCTEMI €: TellioCTaTH - A3epKajia, Mo 00irpiBaloThCs
€HEpri€l0 COHII 1 CKePOBYIOTh HOTO BiA3epKalieHi MPOMEHI Ha PO3MILeHUI Y IIEHTpl YCTaHOBKM Ha BHUCOKIH OaruTi
abcopbep. Adcopbep crkitagaeThest 3 TpyO, 110 GOKYCYIOTh Ha o0l BiIOMTE Bij refliocTaTiB COHAYHE BUIIPOMIHIOBAHHS.
Beepenuni 1py6 abcopbOepa mupkysiroe poboda piawHa (HATpii, JiTiH, HITpAaT Kajiro), mapa skoi obeprae TypOiHy.
Haii611p111050 COHSIYHOIO €JIEKTPOCTAHIIEI0, AII0YOI0 3a MM NPHHLUIIOM, € elekTpocTaHlis bapcroB (Bareitoxy)
noryxHicTio 10 MBT, npairoroua B Kanigopnii (CILIA). YV nanuii yac MpoeKTyrOThCS eNeKTPOCTaHII] TOTyXHicTIo 80
MBT, e 6amra abcopdepa Mae BHcoTy 225 M, reiioctaTd po3MimieHi Ha ot 450 M, TeMneparypa poOo4oi pinuHH
nocsirae 530°C. IHmmii aMepruKaHCBKHH TPOEKT COHSYHOI eNeKTpocTaHlii noTyxHicTio 250 MBT nepenbauaerses
moOyIyBaTH y MyCTeli, € IHTEHCHBHICTh COHSYHOTO BUIPOMiHIOBaHHS HoxoauTs 1o 1200 Br/m2. IIpu mpomy THCK
pobouoi pinuau nocsrae 15 Mlla, a temmeparypa 500°C. OyHKIIOHATIBHY CXEMY TaKOi €JIEKTPOCTAHIIIl peACTaBICHO
Ha puc. 1.4. IBelimapchkuii MpoeKT MOAiIOHOI enmeKTpocTaHIii moTyxkHicTio 10 50 MBT mepenbavae po3MilieHHS
reyiocTaTiB Ha MiBACHHUX TIPChKUX cxmiax (puc. 1.5).

[HIIMM BHJIOM COHSIYHOI €JIeKTPOCTAHIIIT € JIIHIMHI COHSYHI KOJEKTOPH Y BHIJISII MapabosioiniB, y HEHTPI SKUX
po3mimeHi TpyOuacti abcopbepu 3 LHUPKYJIOIOUO0 pobodoro pimuHoro (puc. 1.6). Ileperpituit TeruoHocii
BUKOPHCTOBYETBCS JUIS MIJITpiBaHHs Mapu B TypOiHi, MO0 o0epTae reHeparop, BUPOOISIOUHN €IEKTPUYHY EHEPTIlo.
Cucrema KepyBaHHsI PETYJIIOE MTOJI0KEHHS COHSYHHUX KOJIEKTOPIB MEPIEHIUKYIISIPHO JI0 MaAal0YUX COHSYHHUX ITPOMEHIB.
e *’caigkyrounii” COHSTYHUI KOJIEKTOP.

Puc. 1.4. Cxema COHSIUHOT €JeKTpOCTaHIIiT
1 - n3epkana, KepoBaHi KOMIT IoTepamu; 2 - abcopbep; 3 - 30ipHUK HArpiTOro HaTpito; 4 - MUPKYISLIHHUN HAcoC; S -
apoyTBOpIoBay; 6 - mapoBa TypOiHa; 7 - KOHJEHCATOp Mapy; 8 - 0X0JIOJHKyBay; 9 - reHepaTop eNeKTpuyHoi eHeprii; 10
- TpaHchopMaTop.



Puc. 1.5. ®OTO3HIMOK TeTiOTepMIYHOT eNEKTPOCTAHIIIT

Domo zeniomepmiunoi enexkmpocmanyii ,, Andasoil”

[TapaGomivHi KOJNEKTOpPH € HAWOULTBbII e(EeKTUBHUM 1 SKHAWIIHMPIIE 3aCTOCOBYBAHUM METOJOM OTPHUMAHHS
COHSTYHOI CHEePriil y BEIMKAX MacITabax.

Koty Ha OyiBHUIITBO COHSIYHHX €IEKTPOCTaHIiil cTaHOBISITH O113bk0 3000-4000 $/xBT.

CoHsuHa eHeprisi BAKOPUCTOBYETHCS TaKOXK JJIS MITIrpiBy BOIH y cucTeMax rapstaoro Bogonocradanus (I'BII) Ta
JUISl TIOTIEPEAHBOTO YaCTKOBOTO ITiAINPiBY CHCTEMH ONaJICHHS.

T'enioenexmpuunuii memoo. I'enioeleKTpUYHUI MeTo]] moisrae B 0Oe3noceperHbOMYy IEPEeTBOPEHHI eHeprii
COHSIYHOTO CBiTJIA B EJIEKTPOCHEPrit0 3a aomnomoror doroenekrpuynux enemeHTiB (puc. 1.7). Taki eixemeHTH
TIEPETBOPIOIOTH Ha EJIEKTPOEHEPTII0 HE TUIBKH NpsMe, ajle i po3CcisHe BUIPOMIHIOBAHHSI COHIIA 32 XMapHOI MOTO/IH.

[Tepioro enexTpoCTaHIi€0 y sKii Oyinu BUKOpHCTaHi (OTOeneMeHTH, € enekrpocranuis Kapucca ITnaitnacce
(Carissa Plainas) B Kamidopnii noryxnictio 6,5 MBTt, nmoOyzoBana y 1985 pomi. Bapricte OyaiBHuITBa i€l
eNeKTPOCTaHIii 3 (OTOSNeKTpUIHUMHE eneMeHTamMu B 1985 p. Oyna 6iusbko 5000 $/kBt. [ToTpiGHO Opati 10 yBaru Te,
mo (QOTOCNEKTPUYHI JaHKW 3aiiMalOTh 3HAYHY IOBEPXHIO, IO YCKJIAJHIOE peai3alilo MPOEeKTiB Takoro Tumy. s
enekTpocTanii moryxHicTio 1000 MBT HeoOxinHa ruroma y 50 km2. Haiibinsma enekrpocTaniis (motyxHictio 23 MBT)
mpamtoe B Jlxuminii (Jumilii) B Icnamii.

DOTOCTEKTPUYHI ENEKTPOCTAHIII] MalOTh MOTYXHICTh Bi AeKUTbKOX KBT 10 KinbKoX necarkis MBT.

Ha ocHOBI 10CBi Ty BUKOPHCTaHHSI YCTaHOBOK, BUroToBIeHUX Y HiMewunHi. Icnanii, @pannii takumu dipmamu sik
ABB, Urbasolar, Mo>kHa CKa3aTH 110:

- BapTicTh OyaiBHUITBa 1| MBT ycTaHOBKH CTaHOBHUTH OJIM3BKO 7 MITH. Honapis (poTtoenementu 53 %, reHepaTopu
CHHYCOiJaIbHOTO cUrHany — 23 %, MOHTaxHI podotu 12 %, MOHTaXK CHCTEM CJIEKTPO3a0e3MeYCHHS Ta TeJICMETPUIHUX
cucteM Touo — 13 %;

- eJIeKTpocTaHLis NoTyxHicTio 1 MBT 3aiiMae oBepxHIo O1m3bKo 1 ra:

- cKianaerhes npubnmzHo i3 5000 momynis, notyxHicTio 200 BT KOXKeH:

- yac peasizanii NpoeKkTy NpUOIN3HO 6 MiCALIB;

- YaCTHMHA BUKOPUCTaHHS BUNpoMiHioBaHHs 13-18 %;

- Bix cranmii B 1 MBT oTpumaHuii eHepreTHYHHUNA e(pEeKT CTAaHOBUTH: Ha okoiHIsX [pesnena 6mu3pko 1000
MBrTrogn, y [liBnenniii Icnanii npubmmsao 2200 MBT rog.

-piunra pobota poroenexTpuunoi enekrpocraiii (PEC) motyxuicTio | MBT npu3BOIUTE 10 3MEHIIICHHS BUKHUIIB
CO2 npubnuzno Ha 1300 ToHH pik. OniHIOETHCs, 0 BUI0OYTOK enekrpoeneprii Ha ®EC B ymoBax [losnbmii Moxe
BiIOyBaTHCA BIPOIOBXK 6,1n3bK0 1600 roa./pik, Npy iHTEHCHBHOCTI COHSAYHOTO BUITPOMiHIOBaHHS 120 B1/M2,



EnexTpoeneprisi BupoOieHa (oroeneMeHTaMu, BCE YacTillle BUKOPUCTOBYIOTHCS JUIS TOTPEO 1HAMBINYyaJIbHUX
CIIO’KMBAYIB 1 )KHBJICHHS €IIEKTPOCHEPTi€I0 HEBEIMKUX KOMYHAJIBHUX 1 TPOMUCIIOBHX 00’ €KTIB.

Hapasi Ykpaina BxoauTs y mepury m’stipky aepxkas cBity (Ykpaina, CHIA, Snonis, Himeuunna, Kurait), mo
BOJIOJIIOTH CAMHMM ITOTYXXHUM HayKOBHUM i BUPOOHMYMM ITOTEHIIAJIOM JUIS CTBOPEHHS W BHITYCKY (DOTOBOJIBTAXKHOTO
obyasiHaHHs Ta YycTaTKyBaHHS. BupoOHWYi 3amacu YkpaiHM craHoBisTh mnoHan 10% cBiToBux oOcCsTiB
MOHOKPHCTJIIYHOTO KPEMHIIO [UIsl POTOENEKTPUYHMX TIEPETBOPIOBAYIB. 3a MorepeiHi poku Burorosieno 6imst 100 MBT
¢doroenektpruanx neperBoproBadiB (DEIIiB) i BcranoBmeno 2 MBT aBTroHOMHHX coHsunux crannii 3 KKJ[ Ha
Cy4acHOMY CBiTOBOMY piBHi 14-16 %. YkpaiHa Mae Tako>X TEXHOJIOTIT i JOCBiX MPOMHCIIOBOTO OTPUMAaHHS MOMIKPEMHII0
- CHPOBUHH JJIs1 MOHOKPHCTATIYHOTO KPEMHIIO, ITOTHT Ha SIKif ¥ CBiTi Ha CHOTOJHI HEOOMEKEHHMIA, a BAPTICHI MOKa3HUKU
HaommxkaroTees 10 100 mon. CILIA 3a 1kr.

Mopiuro B YkpaiHi BHPOOIAEThCA (POTOCIEKTPHIHIX €IEMEHTIB 3arajbHOI0 MOTYXHICTIO Ot 150 MBT, siki
NPaKTHYHO MOBHICTIO iJyTh Ha €KCIIOPT - LIOPi4HI 0OCSITY BOPOBAKeHHS B YKpaiHi cTaHOBISITH Juiie 6in3bko 100 kBr.

OCHOBHHM PO3POOHUKOM YCTATKYBaHHs JIJIsi BAPOOHHIITBA MOHOKPHCTAJIIYHOTIO KPEMHIIO (2 B MEPCIIeKTHBI 1 AJIst
orpuManHs nodikpeMuio) B Ykpaini € JIT IIKBM «/lowens» M. Jlyrancek. 3a yuactio [I1 IIKBM «JloHeub»
copMoBaHa IHBECTHIlIiHA MPOMO3UIiS MPOEKTY CTBOPEHHS KOMIUIEKTY OOJIaJHaHHS JJIsi OTPHMAHHS IOJIKPEMHII0
LIJISIXOM OYHINEHHSI METayprifHOTO KPEMHIIO (ChOTO/IHIIIHE BITYM3HIHE BUPOOHHUIITBO SKOTO CKiIaaae 61u3bko 8,0 THC.
T) 1 BiJHOBJICHHS BHCOKOIIPOJYKTUBHOTO BHPOOHUIITBA BUCOKOTEXHOJIOTIYHOI CHPOBHHHM B YKpaiHi 3a ydacTio
BITYM3HSIHMX CHEUiali30BaHUX MinnpueMcTB. KoHCTpykTOopchkuM Oropo pa3om 3 pociiicbkumu ¢axiBisam (BAT
«banriiicpka kpeMHiioBa nonuHa - «MixaapoxHui npoekT «I10- JIICIII», M. CocnoBuit bop Jleninrpaacskoi obacti)
PO3TIISAAETECS. MOXJIIMBICT CTBOPEHHS IIPHHIIMIIOBO HOBOTO OOJAIHAHHS 3 €KOJIOTIYHO YUCTUM TEXHOJIOTIYHUM
POILIECOM TS OJIHOCTAIIHOTO OTPUMAHHS KPEMHIIO IIISXOM MPSAMOTO po3iiennenns cnonydenns SiU2 Ha kpemHiii Ta
KHCCHB).

B VYxkpaiHi € psag nprnagoOyaiBHUX MIATPHEMCTB 1 MAIPUEMCTB MIKPOCIEKTPOHHOTO MPO]IITI0 s CepiiftHOTOo
BUITyCKY (POTOETICKTPUYHHX IIePETBOPIOBAYIB

- ,,KBazap”, ,I'pasiton”, ,,l'amma”, ,,Pomon”, , JIxninpo” ta inmi. Ha croroaHi HaiOLIbII BITYM3HAHI BUPOOHUKA
MOHOKpHcTanigHoro kpemHito - BAT , Ksazap” Ta TOB , Ilinap”, m. Kui, 3a6e3neuyrors maibxe 10% cBitoBOro obcsry
BUpOOHMITBA (2,5 THC./piK), BUMyIIeHi iMnopryBatu nojikpemuii (Kupruzis, Kuraii, Anonis, CHIA Ta iH.), a iHOA1
MIPaIfOBATH 1 33 IaBaJIbHUIBKOIO cxeMoto. HaporyBaHHs 00cATiB BUAPOOHUITBA CTPUMYETHCS 3HAUHUM TOJJOPOKIAHHIM
MIOJIKPEMHIIO Y 3B'SI3KY 13 CTPIMKMM PO3BUTKOM COHSYHOI €HEPreTHKH Y CBITI.

B VYkpaini npomucnose BupoOHunTBo MEI], MOIyTiB Ta COHSYHHX €NEKTPOCTaHIiH 301TBIINIIOCE 32 OCTaHHI TPU
poku y yotupu pasu. Tak, mume y 2005 p. BAT “Ksa3zap”, M. KuiB BUp0OOJICcHO COHSYHO-CHEPTETHYHIX MOTYKHOCTEH,
3maTHUX reHepysat 24 MBT, 3 HuX BcTaHoBieHo B YkpaiHi 150 kBT. YKpaiHCbKHMU T AIPHEMCTBAMH 311HCHIOETHCS
TEXHIYHa JOOMOTa y peasti3alii IpOeKTiB PO3BUTKY COHSYHOI €HepTreTHKH 0araTbox KpaiH CBITY.

2. IloTenniay consiuHOl eHeprii Ykpainm.

[oTenmian coHsyHOI eHeprii B YKpaiHi € JOCTATHRO BHCOKUM JJISI IIMPOKOTO BIPOBAHKEHHS TeTIOCHUCTEM SIK
TEIUIOCHEPTETHYHOT0, TaK i (POTOCTEKTPOCHEPTETHYHOTO 00IaJHAHH MPAKTHYHO Ha BCilt Tepuropii (puc. 1.2).

CoHsiuHe BUNPOMIHIOBaHHA B YKpaiHi cknagae 3500-5200 MJIx/m? 3a pik. Ce30HHMI Hepiof M aKTUBHOIO
BHUKOPHCTaHHS COHAYHOI eHeprii y MIBHIYHUX perioHax MpoIOBXKYETHCS 3 KBITHS 110 BEPECEHb, a y MiBACHHUX 3 Oepe3Hs
T10 ’KOBTEHb, MO cTaHOBUTH 1900-2400 roxuu B pik. 3arajpHe cepeHbOPIYHE COHSAYHE BUIIPOMIHIOBaHHS BAPIIOETHCS
Bix 1070 xBr*rom/km2. y Micsmpb B MiBHIYHHX paiioHax Ykpaini mo 1400 kBr*roa/km?. Ha miBIHI Kpaiau. 3a piBHeM
IHTCHCUBHOCTI COHSYHOTO BHITPOMIiHIOBaHHA (pamiamii) Ha TepuTopil YKpaiHu HEOOXiTHO BUAUTUTH YOTHPHU 30HH, SKi
MMOKa3aHi HIKYE.

VY mepmriit Ta qpyriit 30HaX 3HAXOMATHCS BCi MIBACHHI 0OyacTi YKpaiHu; Oinblne MOJOBHHHU TepUTOpii Hamroi
KpaiHH 3HAXOAATHCS B TPETiH 30Hi, UeTBepTa 30Ha HAIMEHIII IPUAaTHA JJI1 BAKOPHCTAaHHS COHSYHOI eHeprii. HaiOinpma
BEJIMYMHA HAIXOKECHHS COHSYHOTO MPOMIHHS B TepIii 30Hi - 1350 kBTr*ron/km2B pik, a HaliMeHIa B yeTsepTiii 1000
kBr*roa/km? Jlns japyroi Ta TpeThOi 30H I BEJIMYMHM CKIaJarTh, Bignmopimzxo, 1250 kBr*roa/km?ra 1150
kBT*roa/km?3a pik. Y 1inoMy TepuTopist YKpaiHH BiIHOCHTECS 10 30H 3 CEPEIHBOT IHTEHCHBHICTIO COHAYHOT pajtianii. ¥
peajbHUX YMOBax BEJIMYHMHA T'YCTHHU INpsMOI Ta IuQy3idHOI, COHSYHOI pajiauii 3aJeXHuTh BiJl HIMPOTH MICIIEBOCTI,
Ipo30pocTi arMoc(epH, XapaKTEpUCTUK 3eMHOI MOBEPXHI, a TaKOX BiJ 4acy A00W Ta IOpH POKy. 3 Ii€l NpUYMHA
BEJIMYMHA PIYHOTO MOTPAIUISIHHS COHSYHOI paziamii Ha 1 M2 3 HOBEpXHI 3eMJIi CYTTEBO BapilO€ThCS ISl PI3HUX PETiOHIB
VYkpainu Ta Ma€ CTaTUYHUNA XapakTep po3noAity. IIpoTe mijKoM 0YEBHIHOIO BH3HAYAIBHOIO TCH/CHIIIEIO MTPH LILOMY €
30UIBIICHAS TYCTHHU COHSYHOI paiariii Ta KiTbKICTh COHSYHHX MHIB Y HanpsMKy 3 [1iBHodi Ha [TiBeHs i3 BiAMOBITHIM
30UIBIICHASM PIYHOTO MOTPAIUITHHA COHSAYHOI pafiamii Ha 1 M: moBepxHi 3emii. Ha pucynky 1.3, 300pakeHOMYy HIKYE
MTOKa3aHi BEJIMYMHU €Heprii COHAIHO] pafiallii, o JOXOAATE 10 3eMJIi IPOTSITroM poKy Ha | M2 TOpH30HTaIBHOI TOBEPXHI
B perioHax, MpeICTaBICHUX IiCTbMa yKPaiHChKUMH MicTaMu. HeBaXKo rmepeKoHaTHCS, 110 3a 6 MiCALIIB TEIUIOTO IePioay
POKY Ha ITOBEpPXHIO 3eMIIi TOTpAIUIse BEIUKa OIS PiHOI KiTBKOCTI COHsYHO1 eHeprii. KimbKicTh pidHO1 eHeprii COHIIHOT
pazianii B Benukux micrax Ykpainu: Cimdeponons - 4,99 I'Jlx/m?, Oneca - 4,88 T'lx m:. Jonensk - 4,44 I'Jlx/m?, Kuis
- 4,12 TJIax/m?, Cymu - 3,89 T'Jlx/m2, JIbBis - 3.85 IJIxk M.

PiuHuMi1 TeXHIYHO-IOCSHKHUIM SHEPreTUYHUH NOTEeHIIall COHTYHOT eHeprii B YKpaiHi € eKBIBaJICHTHUM 6 MJIH T.
y.IL., HOr0 BUKOPUCTaHHSA JJ03BOJISE 320IaUTH 0L 5 MIpa M° IPUPOAHOTO Ta3y. 301MbIIEHHS CIIOKUBAHHS COHAYHOT
eHeprii B 6aratboX Micusx po3B’si3a0 0 MpobIeMu rapsaoro BOAONOCTaYaHHs B TEILTY TIOPY POKY.



Puc. 1.2. Ilomenuyian conaunoi enepzii Ykpainu

Puc. 1.3. Cymapna coHsiuHa pajiariist Ha TOPU30HTAJILHY ITOBEPXHIO y PI3HUX MicTax YKpaiHu



3. Ipukiaam CTPYKTYPHHUX CXeM rej1ioyCTAHOBOK.

Jlekuis 13. Tema: Bitpoenepreruka. Eneprist MmopiB i okeaHis.
ITnan nekuii:

XapakTepHucTHKa BITPY.

[ToTeHtmian BiTpoBOi eHeprii B CBIiTI Ta B YKpaiHi.
BEY. Knacudixkarist Ta mpuHIHAT i

3arajbHi BiZIOMOCTI.

BuxopucraHHs eHeprii XBUIIb.

BuxopucraHHs eHeprii MpHUIIIHBIB.

Sk v =

1. XapakTtepucruka BiTpy.
Eneprist BiTpy € BIYHO ITOHOBJIOBaJbHOI 1 HEBHYEPIHOO, 1MOoKH rpie CoHue. Bitep yrBoproeTscs Ha 3emil B
pe3ynbTati HepiBHOMIpHOTO HarpiBaHHs i noBepxHi CoHlieM. Po3pi3HAIOTh BUIM BITPIB: MacaTH, MyCOHH, OpU3H.



ITacatu yTBOPIOIOTBCS B pe3yJIbTaTi HarpiBaHHS €KBaTOpiaibHOT YacTHHU 3emJii. Harpite moBiTps migHIMAEThCS
BBEPX, 3aXOIUIIOI0YH 32 COOOI0 TOBITPsiHI Macu 3 MiBHOYI i miBaHsA. OOepTaHHs 3eMill BIAXHWJISIE MOTOKH TOBITPS, B
pe3yJIbTaTi YOro YTBOPIOIOTHCS PYXOMi IUIOPIYHI MOTOKH MOBITPS 3 MOCTIHHOI CHIJIO - MIBHIYHO-CXIIHHUI Macat y
[TiBHIYHIM TBKYIII 1 MiBIEHHO-CXiAHUHN macaT y [liBIeHHIH MiBKYIIL.

ITlacamu nyOTh y IPUCKBATOPHIN 30Hi, IO 3HAXOAUTHCSI MK 25° 1 30° miBHIYHOT 1 TIBJACHHOI IMUPOTH BiIMOBITHO.
[To-anrniifickkoMy nacaTu HaszuBaroThCs trade winds, mo OyKBajbHO O3Hayae “TOpriBeNbHI BiTpH~ (TOOTO BITpH, SIKi
JOTTIOMararoTh Topriemi). Ll Ha3Ba BMHHWKIIA B YacW, KOJHM MDKHApOJHA TOPTIBIA BimOyBamacs B OCHOBHOMY 3a
JOTIOMOT0I0 TTAPYCHUX CYJICH.

Myconu - ie BiTpH, AKi Oy10Th B [HAIHCPKOMY OKeaHi Ta OB’ A3aHi 3 CE30HHIMH 3MiHAMH TEMIIEPaTypH MaTepUKa
i okeany. JIiToM COHSIUHI MPOMEHI CHITBHIIIIE HATPIiBAIOTH CYIITY 1 BiTEp Iy€ 3 MOPS Ha CYIILY, 3HMOIO MyCOH Y€ 3 CyIIi Ha
Mope. ObepTaHHst 3eMiTi BUKIMKAE BiAXWICHHS MYCOHIB BIIPaBO, B Pe3yJbTaTi YOTO BIITKY AYIOThH MiBICHHO-3aXiIHI
MYCOHH, @ B3UMKY - IIBHIYHO-CX1/THi.

YTBOpEHHsI MIiCIIEBHX BITpIB Ha I'paHHUIl MOPIB 1 BEJIMKUX OCTPOBIB, sSIKi OTPUMAJIH Ha3By OpH3IB, MOSCHIOETHCS
tak. [ToBIiTpsI Ha[l BOJHOO MOBEPXHEIO BIPOIOBK CBITJIOT YACTHHU JOOH 3AJIUIIAETHCS MOPIBHIHO XOJOIHUM, OCKIIBKA
€HEeprisl COHSTYHOTO BUIIPOMIHIOBaHHS BUTPaYa€eThCsl Ha BUIIAPOBYBAHHS BOJM Ta IOTJIMHAEThCS Hero. Han cyriero noBiTps
HarpiBa€TbCsl 3aBJASKH TOMY, IO BOHA IOIJIMHAE COHSYHY EHEPTil0 MEHIIe, HDK TMOBepXHs Boau. Harpite mositps
PO3LIMPIOETHCS 1 T THIMAETHCS BrOpYy, a HOro 3aMiHsI€ XOJI0/IHE OBITPS BiJl HOBEpXHI BOIU. BHOUI cyIia 0X0JI0/Ky€eThCs
LIBHIIE, HK BOJA, 1 TeMIiepaTypa HaJ BOJIOI0 Oyze BHIIA, HK Haja cymielo. ToMy BITpH MIHSIOTH CBil HampsIMOK, i
XOJIOJTHE TIOBITPS CYIII BUTICHSIE HArpiTe MOBITPSI BOAHOI MOBEPXHI.

AHaJOTiYHO MiCIIeBi BITPH YTBOPIOIOTHCS B TIPCHKIH MICHIEBOCTI, /i€ IPOTATOM JHS TEIUIe HOBITPS MiTHIMAETHCS
B3JIOBXK CXHJIIB, 8 BHOYI XOJIOZHE TIOBITPSI CITyCKA€THCSI B JOTHHHU.

B nesixnx kpaiHax iCHYIOTH CBOi MicueBi BiTpu. Tak, Ha miBgHI @paHIlii B Oepe3Hi-KBITHI XOTOTHIHA MiBHIYHUI
BiTEp - MiCTpaib - 4acTo aye OeKinbka mHiB migpsn. Y IliBHiuHIA AMepurl, Ha cXigHuX cxmwiax CKaluCTHX Tip, Iye
TeIUIMI CyXWi BiTep YMHYK. BiH BUKIMKae 3Ha4HEe MiIBHUIIEHHSA TEMIEPATYPH 1 4acTO CYNPOBOMXKYETHCS LIBUAKUM
TaHEHHAM CHIriB. CII0BO “dMHYK MOBOIO OJTHOTO 3 MICIIEBHX IUIEMEH O3HAYa€ “TIOTIMHAY CHITY .

Cuita BiTpY - 1ie OZHE 3 HAlIaBHIIINX BUKOPHUCTOBYBAHMX JIFOJCTBOM JIKEpEIl €HEpTii, ke, 6e3nepedHo, € OTHUM
13 HaHOLIbII EKOHOMIYHUX. MOpeInIaBIli BAKOPUCTOBYBAIIM CHITY BITPY JJIsi MOPCHKUX TIOJOPOXKEH ITi]] BITpUIAMH 111 32
3500 pokiB no HOBOI epH. [IpocTi BiTpsiku Oynu 3HauHO nomupeni B Kurai 2200 pokis Tomy. Ha Cepennbomy Cxopi, B
Iepcii 6mu3pko y 200 p. 10 H. €. MOYaId BUKOPUCTOBYBATHUCS BITPSKH 3 BEPTHKAJIHLHOIO BICCIO [UIS MEPEMETIOBaHHS
3epHa. [lepuri mepcuaCchKi BITPSKH BUTOTOBISIMCS 3 B'S3aHOK OYEPETY, sIKi MPHUKPIIUISUTUCS 0 JEPEB'STHOI paMu, M0
obepranacs, KOJIU JIyB BiTep; CTIHA HABKOJIO BITPsIKa CHPSIMOBYBaJIa IIOTIK BITPY MPOTH JloNaTei.

B XI cr. B €Bpormi moyany MOMMPIOBATUCS BITPSKH, IO 3aBO3MIMCS MAHIPIBHUMH KyNISIMH Ta JHLAPAMH 3
XpecToBuX moxomiB. LIi mepiri MIMHHA TOCTIHHO BIOCKOHATIOBAIHCS, CIIOYATKY TOJUTAHAISMH, MOTIM aHTTIHAIAMH, 1
BpemTi HaOynu KOHCTPYKLII 3 Topu3oHTanbHOW Biccio. JKmrenmi ['osutannii BHSBHIM, IO BITPOM JIyXKe 3pydHO
KOPHCTYBATHCS ISl BiIKa4yBaHHS BOJM, 100 OCYIINTH 3eMIIIO, IO [T i€l KpaiHH, SKa po3TAIlOBaHA B HU3MHAX 1 TOMY
MIOTEPIIAE BiJl IIOBEHEH, € Ty’Ke akTyadbHUM. HaltOiIbIr akTHBHO B IOIIPOMUCIIOBIH €BpOTIi BITPSKHA BUKOPHCTOBYBAJIHCS
y XVIII crt., xonmu nue B ogHii [omoravmii ix 0yio moHan cto THCSY. 3 IXHBOIO JOMOMOTOI0 MOJIOJH 3€PHO, Ka9ajlll BOLLY
Y MAJISTA APOBa. 3ro10M OLIBIIICTD BITPSIKIB, HE3AaTHUX KOHKYPYBATH 3 ICIICBUAM 1 HAXIHHUM BUKOITHAM MAJIMBOM, 0YJI0
3aMiHEHO apoBUMH ABUTYHaMH. OJHaK 1 CbOTOJIHI BITPSKH BUKOPUCTOBYIOTHCS JOCHTH IIUPOKO.

B ictopii Cnionyuyenux 11ITaTiB BiTpsIKK BiIirpajiy Ay>Ke BaXIIMBY POJb B OCBOEHHI 3aX0y AMEPUKHU HAIPHUKIHIL
XIX cr. Bonu Oynu )KUTTEBO HEOOX1/IHI IEPIIMM MTOCENICHISIM BeMKiX piBHUH. BiTpsiKK TOCTABIISIIN BOLY Ha 3aJI3HHILIIO
Ta NAcOBHMIIA, B MICIs, BiJIaieH] Bia pik 1 jpkepen Boau. [li3HilIe BITPSKU CTajay BUKOPUCTOBYBATH Y BiJJIAJICHUX BiX
HaceJICHUX ITyHKTIB rOCHOAApCTBaxX JUIsl BUPOOJICHHS eNleKTpHYHO1 eHeprii. 3a octanHi 100 pokiB aMeprKaHIli CTBOPUIIN
MOHA/T 8 MITH BITPOBHX yCTaHOBOK /IS BOJOMITHATTS, IPU3HAYCHNX Y OIIBIIOCTI BUITAKIB JUIS ITACOBUIL 1 Xy100H.

VY crapux BiTpsIKiB Jonari Oyiau AepeB'sHUMHU 1 MOTJIM BUKOPHCTOBYBAaTH Onu3bKo 7 % eHeprii BiTpY. 3aBIsku
Hosatopeekiit npaui T. Ileppi, skuit Hanpukinmi XIX cr. npoiB 61au3pko 5000 ekcriepuMEHTIB i3 PI3HUMH BHJIAMU
»komeca” (ToOTO poTopa), IepeB'sHi JIOMATi MOCTYIIUIACS MICIEM JIOMATSM 3 BHUTHYTOTO METaly, IO 30UTBIIHIO
e(EeKTUBHICTH YCTAaHOBOK BJIBidi - 10 15 %.

BukopucroByBanu eHepriio BiTpy 3 AaBHIX 4aciB i B Ykpaini. B 1917 p. Tyt 6yno 6mm3pko 30 THC. BITPSKIB,
MOTY>KHICTH SIKUX cTaHOBMIIA 013bK0 200 THC. KBT. 3 MO9aTKOM KOJIEKTHBI3AIli] KUTBKICTh BITPSKIB 3HAYHO 3MEHIIIHIIACS,
a TparHeHH /0 TIraHTU3MY B PaIsSHCHKI YacH MPaKTHYHO BUTICHHUIIO iX i3 BUKOpHCcTaHHs. Jlume, mounHaodu 3 1990-x
POKIB, CUTYyaIlisl 3 BITPOCHEPTETUKOIO B YKpaiHi 3MiHWIACS Ha KOPHUCTH i PO3BHUTKY.

Merteoposorisi KOPUCTYEThCSl LIKAJIOK LIBUIKOCTI BITPY - 11 Ha3uBaroTh mkanow bodopra. [lepuuit Bapiant
LIKaJIM XapaKTepu3ye MIBUAKOCTI BiTpy B Oanax Bix O (mwtwib) no 12 (yparan). Ili3Himie ajist OIIHKH IIBUAKOCTI TyXkKe
CHJIBHUX BITPIB JOOABMIIU MOKA3HUKY Bijx 13 1o 17 Ganis. [Toka3HUKY MIKaNX IIBUIKOCTI BITPIB HABEICHO B Ta0MII 1.



Ta6muus 1 - [llkana BodopTra mBuakocti BiTpy

IBuaxicTs TTorenuiitna
banu . . XapakrepucTuka . -
- BITpY, MTUTOMA TIOTY)KHICTb, cr BiTpy XapakTtepHi 0COOJIIUBOCTI BITPY
M/C Bt/™m
0 0-0,4 0-0,04 LITHIIb JIM T IIIMa€eThCsl BEPTUKAIIBHO BrOpY
1 0.4-1.8 0.04-3.8 - Ha BOJI 3 SIBIISTIOTHCS OprKi, urrorep He
o ’ ’ pyxaeThcst
_ _ o HICJICCTUTD JIMCTS, HA BOI[i BUPpA3HE
2 1,8-3,6 3,8-30,3 JIETKHI BITIOBAHHS
3 3.6-5.8 30.3-126.8 -~ KOJIMBAETHCS JIMCTS HA JIepeBax,
T ’ ’ PO3BHUBAIOTHCS JIETKi IPATIOPH
i N S KOJIUBAIOTHCS TOHKI TJIKH, MiAIHMAEThCS
4 5,8-8,5 126,800 TTOMipHUIA -
5 2511 400-865 - PO3TONIYIOTHCS JIUCTSIHI IepeBa, yCi XBUII
’ y GapaHI[sIX
6 11-14 865-1783.6 J—— PO3TOMIYIOTHCS TOBCTI TUIKH, TYAYThH
’ TeneoHHI Mepexi
7 14-17 1783.6-3193 Mt yci lepeBa po3roiayroThes, 3 TpeOHIB
’ XBHJIb 3pHBAETHCS MiHA
_ _ . o JJaMarOTbhCA FiJ'IKI/l JAC€PEB, BAXKKO UTH poTH
8 17-21 3193-6020 JIy’Ke MILHUH BiTpy
9 21-25 6020-10156 LITOPM 3pUBAIOTHCS UMapi, HEBEJIHMKI PyHYBaHHS
10 25.99 10156-15853 CHITbHUHN JlepeBa BUPUBAIOTHCS 3 KOPIHHSM, 3HAUHI
TOPM pyHHYBaHHs
11 29-34 15833-25550 KOPCTOKHUIM HJI/IpOISOMaCLlITaGHl
LITOPM pyHHYBaHHS
12 >34 > 25550 yparan CHycTOyBATLHI
pyHHYBaHHS
2. HoTtenniaa BiTpoBoi eHeprii B cBiTi Ta B YKpaiHi.

YkpaiHa Ma€e JOCUTHh BUCOKHUI KIIIMAaTHIHUN TIOTEHIIaT BITPOBOI €Heprii, AKuii 3a0e3nedye IpoIyKTHBHY pOOOTYy
HE JIMIIE aBTOHOMHHUX BY3JiB JKMBJIEHHS, ale U TO-TYyXHHX BITPOENEKTPOCTAHIINA. BBa)kaeThCs, IO AOCSKHA
BCTaHOBJICHA MOTYXHICTh BiTpo-enekTpuyHux craniii (BEC) B cknani neHTpaai3oBaHOT eHeprocucTeMu YKpaiHu MOXe
ckinagatu 1o 16 000 MBT, a nocsbkHe BUPOOHHMITBO eNeKTpHYHOI eHeprii Moxe cranoButd 25-30 TBrron/pik. Lo
BEJIMUMHY YacTO NPHUIMAIOTh SK MOTEHIian BiTpoeHepreTuky. HeoOxinHa mioma mix cnopymxends BEC cranoButh
2500-3000 kM2, 110 AOCHUTH pPeabHO 3 ypaxyBaHHSIM MUTKOBOJHOI YaCTHHH A30BChKOr0 Ta HOpHOTO MOpIB. 32 iHIIUMU
oliHKamu B YKpaini mosxkHa Bukopuctatu 7000 kM2 semens juis 6y nisaunrea BEC cymaproto notyskwictio 35 000 MBT,
10 JIO3BOJIUTH 3a0e3neunTy Oust 2,5 BiICOTKIB BiJ 3araJIbHOTO PIYHOTO €IEKTPOCIIOKHUBAHHS B Y KpaiHi.

InctuTyToM BimHOBMIOBaHOI eHepretukun HAH VYkpaiHum mnpoBeeHO MOCTIIKEHHS W CTBOPEHO «ATiac
€HEPreTUIHOTO TOTEHINaly BiJHOBIIOBAHUX JDKEpEN eHeprii YKpaiHm», M0 Mae BUIIIAN 30ipHUKA KapTorpadidHuX,
TaONMWYHUX 1 TEKCTOBHX MaTe-pialliB, CHCTEMAaTH30BaHUX 32 OCHOBHMMH HaNpsIMKaMH BIIPOBAPKEHHS BiJHOBIIOBAHUX
JoKepen eHeprii Ha piBHI obmactedt Ykpainu i AP Kpum (puc. 1). BirpoenepreTnunuii moTeHmian pisHUX TEPUTOPIN
YkpalHu XapakTepHu3yeThCs cepelHbOPIYHUME MIBUAKOCTSAMH BiTpY Ha piBHI 7,0-8,5 M/c (Ha KOHTHHEHTI - Ha BUCOTaX
omu3pko 100 M, a Ha akBaTopisfx - Oau3bKO 50 M), 110 T03BOJISE BUKOPHCTOBYBATH BITPOTEXHIKY MEraBaTHOIO KJacy
MOTYXHOCTI 3 pIYHUM KOe]illiEHTOM BUKOPUCTAaHHs NMOTY»HOCTI Ha piBHi 0,3-0,4, ToOTO 1O0CUTh edekTuBHO. HaitOinbim
MPUAATHUMHU DPErioHaMH JJisi OyIIBHHLTBA BITPO-CJIEKTPUYHMX CTaHLiN Benukoi moryxHocTi € Kpum, Kapmarw,
y30epexokst YopHoro i A3oBcekoro mopis, Jlonbac. Excrumyararisi THXOXigHHX 0araTojioNaTeBHX BITPOYCTAHOBOK 3
ITiIBUIIEHUM 00EpTarouuM MOMEHTOM JUIsl BUKOHAHHS MEXaHI4HOi poOOTH (TTOMOJTY 3€pHa, MiJAHATTS Ta ePEeKavyKy BOAN
1 T. 1.) € eheKTHBHOIO PAKTUYHO Ha BCiil TepuTopii YKpaiHu.



Puc. 1. TepuropianeHHA pO3MIOaiT BITPOBOTO MOTEHIIANy YKpaiHu

Ykpaina Mae TepuTOpiabHI MOXKIHMBOCTI s OyniBHHUITBA perTabensanx BEC sk Ha cymri, Tak 1 HA MOPCBKHX
aKBaTOPIsIX B MEXaX TEPUTOPIaJIbHUX BOJ.

3. BEY. Knacugikaunist Ta npuHomm mii.
I'onoBHI efeMeHTH BiTpoarperara - potop (Jiomari), reHepaTop, KopoOka nepeiad, 0aIiTa, CHCTeMa PeryIIOBaHHS
pexxuMaMu poObOTH TOLIO.
IcHYIOTH 1BI TIPUHIIUIIOBO Pi3HI KOHCTPYKIII BITPOYCTAHOBOK: 3 TOPU3OHTAJIBHOIO Ta BEPTHUKAIHHOIO BICCIO
obepranHsl (1X KOHCTPYKTHUBHI BUIH TIOJAHO HA PUCYHKY 2).

PucyHok 2 - Tumu BiTpoyCTaHOBOK:
a - BITPOKOJIECO 3 TOPU3OHTAIBHOIO BiCCIO; O - BITPOKOJIECO 3 BEPTUKAIBHOIO BicClo 1- 0J1HO JiomaTeBe Koeco; 2 -
JIBOJIONIAaTEBE; 3 - TpUIIOIaTeBe; 4 - OaraTo yonarese; 5 - porop CaBoniyca; 6 - potop ap’e; 7 - potop EBanca



Il'opuzonransai BEY cepeanpoi moTyXHOCTI 1 MEraBaTHOTO KJIacy MarlOTh IIBHUAKOXiIHE KOJIeco y OibIIOCTi
BUMAJIKIB 3 2-3 JIonaTsMu. Y CTAHOBKH JIOCATAI0Th MAKCUMAJIBHOT MTOTYKHOCTI MPH 3HAYHUX 00epTax BITpOKoJeca 1 TOMy
BUKOPHCTOBYIOTBCS JJIs IPUBOJLY €IIEKTPOreHeparopa, IKoMy HeoOXiJJHa BUCOKA YacTOTa 00epTaHHS.

BEY 3i 3Ha4HO O11BIIOIO KIJIBKICTIO JIONATIB PO3BUBAIOTH 3HAYHY MOTYXKHICTh IPH BIHOCHO CITa0KOMY BiTpi, i
MaKCHMYM TMOTY>KHOCTI JIOCATAEThCS TIPH HEBENUKUX 00epTax Koneca. Taki yCTaHOBKH palliOHAIbHO BUKOPHCTOBYBATH
SIK IPHBOJT BOJISTHUX HACOCIB.

KoHCTpYKTHBHY cXeMy BITPOYCTaHOBKH 3 TOPU30HTAJIBHOIO BICCIO OKa3aHO Ha PUCYHKY 3.

Pucynok 3 - Koncrpykrusaa cxema BEY 3 ropu3oHTaIbHOIO BicCIO 00epTaHHS:
1 - poboua somathk; 2 - TpaHcMicis; 3 - BiHApo3a; 4 - OamTa;
5 - BaJI BiIOMpPaHHS MOTYKHOCTI; 6 — eIEKTPOreHEPaTOp
6

OCHOBHUMH €JIEMEHTaMH BIiTPOCHEPTeTUYHOI YCTAaHOBKH € BiTPONPHUMANBHUN HPUCTPiH (JomaTi), peayKTop
nepenadi KpyTHIBHOTO MOMEHTY /IO €JIEKTPOreHepaTopa, eleKTporeneparop i 6amra. BirpornpuiiManbHuil mpucTpii
pa3oM 3 PeayKTOpOM MepeAadi KPYyTHIBHOIO MOMEHTY YTBOPIOE BITPOJIBUTYH. 3aBASKHM CHeHialbHIA KOHQIryparii
BITPOIIPUHAMAJIBHOTO TPUCTPOIO B MOBITPSHOMY MOTOILI BUHHKAIOTh HECUMETPHUYHI CHJIM, IO CTBOPIOIOTH KPYTHIIBHUHN
MOMEHT.

OCKUIBKY BiTEp MOXE 3MIHIOBATH CBOIO CHIIy Ta HampsSIMOK, BITPOBI YCTaHOBKH OOJIQIHYIOThCS CIEIiaIbHUMH
MIPUCTPOSIMH KOHTpOITIO Ta Oe3mneku. Lli mpucTpoi ckiamaroThes 3 MEXaHi3MiB PO3BEpTaHHS OCi O0EpPTaHHS 3a BITPOM
(BiHOpO3a), HaXWJIy JIOMATiB BiJIHOCHO 3€MJII IIPH KPUTHYHINA IIBHJIKOCTI BITPY, CHCTEMH aBTOMAaTHYHOTO KOHTPOIIIO
MOTYXXHOCTI  aBapiifHOTO BIAKIFOUEHHS JUIsl YCTAHOBOK BEJIMKOI MOTYXHOCTI.

BirpoeHepreTuHi yCTaHOBKM 3 BEPTHKAJIbHOIO BiCCI0 OOEpPTaHHA MArOTh IepeBary Iepell YCTaHOBKAMH 3
TOPU30HTAIIBHOIO BiCCIO, SIKA MOJIATaE HAacaMmIlepes y TOMY, IO 3HUKAa€ HEOOXiTHICTh y NMPHUCTPOSX Ul OpieHTalil Ha
BiTEp, CHPOLIYETHCSI KOHCTPYKIIiS Ta 3HIKYIOTHCS TIPOCKOIIIUHI HaBaHTaKeHHSI, SIKi 3yMOBIIIOIOTh JI0/IaTKOBY HAIpyry B
JOonaTsAX, CUCTEMI Tepead Ta IHIINX eIEMEHTaX YCTaHOBKH, MOXIIMBICTh BCTAHOBJIICHHS PEAyKTOpa 3 TCHEPATOPaMH B
OCHOBI OarmTH.

KoHCcTpyKTHBHY cXeMy BITpOyCTaHOBKH 3 poTopoM Jlap’e 300pakeHO Ha pUCYHKY 4.

Pucynox 4 - KoncrpykrusHa cxema BEY 3 BepTHKanbHOIO BicCro 06epTaHHS:
1 - craprep (porop CaBosiyca); 2 - BaJ; 3 - €IEKTPOreHEepaTop;
4 - TanpMiBHUH IIPUCTPIif; 5 - poboua momate; 6 - PO3TIKKH, 7 - pama;
8 - mepeTBOpIOBaY HAIIPYTH; 9 — aKyMYJIATOP
Jlo HaiOIIBII PO3MOBCIOKEHUX THUIIB BEPTHUKAIBHO-OCHOBHX YCTAaHOBOK HaJeXuTh poTop [ap’e. B HBOMY
00epTaIbHUI MOMEHT YTBOPIOETHCS I1IHOMHOIO CHIION0, 1110 BUHHUKAE B JIONATSX, SIKI MAIOTh aepOJMHAMIYHUN NPOQ1Ib.



Potop [lap € po3kpyuyBaTHCsl CAMOCTIHO HE MOXKE, TOMY JUIsl HOTO 3aIlyCKY BUKOPHCTOBYETBCS T€HEPATOP, SIKKIA MPaIoe
B pSXKHMI JBUTYHA, a00 cTapTep, sAkuil Mae Ha3By poropa CaBoniyca. Potop CaBoHiyca 00epTaeThCsl CHIIOK OIOPY,
00epTaloYnii MOMEHT BUHUKAE 3aBISKH PI3HOMY OIOPY, LIIO CTBOPIOETHCS MOBITPSIHUM MOTOKOM YBIFHYTOT 1 BUTHYTOT
Jonareil poropa.

IIpunyun 0ii 6impoeoi ycmanoexu

OcHOBOIO pOOOTH POTOpa BITPOBOI ENEKTPOCTAHII] € CTBOPEHHS PI3HMII THUCKIB MIX HIKHBOIO 1 BEPXHBOIO
TMOBepXHEI0 JonaTel (puc. 5). BuHukae BoHa 3aBmsku BiamoBinHiN ¢opwmi momari. [ToTik MOBITPs, MO MPOTIKaE Ha
BEPXHBOIO MTOBEPXHEIO JIOTIATI, Ma€ TOBIIMH NUISAX, HIXK MOTIK, 10 00TiKa€ HW)KHIO YaCTHHY JIOTATi. 3aBISKH IbOMY HaJ
BEPXHBOIO TOBEPXHEIO0 BUHUKAE 00IACTh 3 MOHMKEHUM THCKOM, a ITi/I HIDKHBOO TIOBEPXHEIO JIONATI BUHUKA€E 00JIacTh 3
MiIBUIIEHIM THCKOM. BHACHiOK pi3HUII THCKIB Ha JIOMATh IIOYHMHAE MTiATH aepoJMHAMIYHA CHIIA, CIIPSMOBaHA y Oik
MEHIIOT0 TUCKY (JIOTIaTh BCMOKTYETHCS B 00JIACTh MEHINOro THCKY). Tak camMo BHHUKAaE «HiJiiiManbHa CHIa» Kpuia
JTiTaka, 10 J03BOJIsE HOMY BimipBaTHCs Bia 3emii. Y Bunanaky BEY s cua 3yMoBIitoe 00epTOBHUi pyx mporienepa.

Puc. 5. IIpunimn po6GoTH BiTpoBOi TypOiHM

Jus BEY BaximmBo 30epexeHHs1 00epTaabHOTO PyXY IIpoIiesiepa HaBiTh MPH MiHi-MaTbHUX 3HAYEHHSX IIBUIKOCTI
BITPY, Ta 3aXWCT BiJl BUPHUBAHHI POTOpa 3 TOHAOJNW TIPH HAAMIPHUX 3HAYCHHAX. TOMYy POTOp BITPOBOTO POTOPY
MPOEKTYETHCSI TAKUM YHHOM, 1100 Oys1a MOJIJIMBICTH 3a JOMOMOTOK 3MIHM KYTy HaxXWJy JIOMAaTeH 3MIHIOBATH CHILY
HATHCKY TOBITpS i 00epTarOuuii MOMEHT POTODY.

4.3azanvni gioomocmi.
3anacu eHeprii y CBITOBOMY OKeaHi KOJIOCaIbHI, aJDKe Bl TpeTHHH 3eMHOI moBepxHi (361 MitH KM ) 3aiiMaroTh
MOpSl Ta OKEaHH: aKBaTopisi THXOro okeaHy cTaHOBHMTH 180 MiH.kMZ, ATnaHTH4HOTO - 93 MiH kM? , IHaiiicekoro - 75
MJIH KMZ,
[MoTeHMmiitHI Ta TEXHIYHO peati30BHI pecypcH mKepen eHeprii CBITOBOro okeaHy HaBeICHO B Ta0mwmi 1.

Tabx.1 - Erepreruyni pecypcu CBITOBOTO OKeaHy



MorymEicT, Bupofmennn KK

Bunn xBt Ternoroi eHeprii, nepes
¥Brron/pix

TexHivHO rbmim“ Taxni-n-m_
pecypoy | PemEL | oy | P
Teaii 10 510 | @-710" | 04-10" 75
Xermi 710" 2,7-10" 610" 25101 90
Mpwrowew | 2,7-10° 3107 25108 | 2510 35

CHEPI | TTorenmilin
i

TOMITEPATY 5.10' 21¢° 2.5.10" 410" &

Tpamiestmi | ) gt 2610° | 2510% | 20107 25

3
Mogpcami 310 2107 1,25-10 | 1,25.10% | 35

Taki Benmue3Hi 3armacy eHeprii Ta pisHOMaHITHICTb i )OPM - rapaHTist TOT0, 110 B Mall0yTHHOMY JIFOJICTBO He Oy/e
BiJuyBaTH ii Opaky.

Haii6inmpr momupeHuM Ccrioco00M BUKOPHCTAHHS €HEprii MOpiB Ta OKEaHiB HAa CHOTOMAHI € CHOPYIKCHHS
YCTaHOBOK, 1[0 BUKOPHUCTOBYIOTh CHEPTiI0 XBWIIb, 1 MpuImuBHAUX enekTpoctaHiii (ITEC).

5. BuKkopHCTaHHS eHeprii XBHJIb.

3 TOUKH 30py €HEPTreTHKH MOPCHKI XBHJIi ABISIOTH COOOI0 KOHIIEHTPOBaHYy (OopMy BiTpoBoOi eHeprii. MexaHiuna
€Heprisl XBWIi MPONOpLiiiHa MOBXHHI 1 KBajpaTy BUCOTH XBuil. CymMapHa XBWJIBOBA MOTYXHICTh CBITOBOTO OKeaHy
ouiHtoerses Ha 2700 I'Br.

3a OIIHKaMM CIIElIaJiCTiB, €HEepris MOPCHKMX Ta OKEAaHChKMX XBHJb CTAaHOBUTH mpubmnusHo 30 % Bciel
BHUKOPHCTOBYBAHOI y CBITI €HEprii.

ITuToMa MOTYXHICTh XBHIII BHCOTOIO 6 M mepeBuirye 100 kBT Ha 1 moronHuit MeTp GpoHTY XBWIi. Bigomum €
BUNAJIOK, KOJM XBHJII BUKHHYJIN KaMiHb Macoro 69,5 Kr Ha MokpiBmo Maska Bucotoro 40 M Haj piBHEM Mops (muTar
Operon, CIIA). Y ®panuii (M. [1lepOyp) xBuiti nepekunysu BamyH Macoro 2700 kxr gepe3 nam0y Bucotoro 6m. B 1971
P. XBWISA BHCOTOIO 27 M 3Hecna OypoBY BHIIKY Ha ocTpoBi Bankysep y Tuxomy okeani. MakcumainbHa BUCOTa XBHIIb
Oyma 3apeecTpoBana B Tuxomy okeadi i mocsirana 35 M.

3HauHy yBary NpHIUIIOTH 3aCTOCYBAaHHIO €HEPril MOPCHKHUX XBUIb. bakeHN Ta Masky, IKi BHKOPHCTOBYIOTH ITfO
€HEPTifo, BXKe MOKPWIK pudepexHi Boau SmoHii.

3anponoHoBaHO 0araTo pi3HUX CIOCOOIB BUKOPUCTAHHS €IEKTPUIHO1 a00 1HIINX BUIIB €HEPTii, 0 BUPOOIIETHCS
XBHJIBOBHMHU €HEeproycraHoBkamu. Cepes HHMX - €JIeKTPOIOCTa4aHHs BiIAJICHUX BiJ CHEPrOCHCTEMU NMPUOEPEKHHUX,
OCTPIBHHX 1 PO3TAIIOBAaHMUX y BIAKPUTOMY MOPi YCTaHOBOK, 3aps/KEHHS aKyMYJISTOPIB 1 ra30BUX OaJOHIB, OTpHMaHHSI
KUCHIO 1 a30TYy, OIIPICHEHHS] MOPCHKOT BOJI IIUIIXOM €JIEKTPOJIi3y, BUKOPHCTAHHS YCTAHOBOK SIK XBHJICIIOMIB JUIS 3aXHUCTY
OeperiB BiJ| pyiiHyBaHHS TOLIO.

Pa3oM i3 TuM iCHYIOTH OOCTaBHHHU, SIKi CTPUMYIOTh PO3BUTOK XBHIJIBOBUX €HEPrOYCTaHOBOK, JI0 HUX HaJEXaTh:
HU3BKH CTYIIIHb KOHIIEHTpalii eHeprii, po3ocepe/KeHHs eHEepTii Ha BEJUKIi MOBEPXHI, HEMOCTIHE XBHUJIEBIITBOPEHHS
B Yaci, HU3bKa MIBUAKICTh PyXy XBWJIb ITPY 3HAYHUX CUIIaX IXHBOT Aii. KpiM TOro, MOTYKHICTH XBHIIBOBOI €IEKTPOCTAHLIIT
HEMOJKJIMBO PETYJIIOBATH B Yaci 3 BpaXyBaHHIM IHTEPECIB CIIOXKHMBAYIB.

TakuM YHHOM, KOJIM IIPOEKTYIOTHCS XBHJIbOBI €HEPrOyCTAaHOBKH, CJIiJl HacaMmIepell BHPILIyBaTH NUTAHHSI
KOHILIEHTpALlil Ta aKyMYJIIOBAaHHS €HEprii, a TAKOK €PEKTUBHOTO I MepEeTBOPIOBAHHS 3 MAKCUMAaJIbHUM BHKOPHUCTAHHIM
HasBHUX TEXHIYHUX PIllICHb.

OCHOBHMMH IIUIAXaMH PO3BUTKY XBHJIBOBHUX CHEPrOYCTAaHOBOK € IiIBUINEHHS KOHIGHTpamii eHeprii XBuib i
€HEPrOEMHOCTI aKyMYJIATOPIB, IXHBOT HaIIHOCTI Ta €PEKTUBHOCTI IEPETBOPEHHS CHEPTII.

Haii6inbI po3MOBCIO/PKEHUME XBUIIBOBUMH YCTaHOBKaMH, 110 IIUPOKO JIOCHI/PKYIOTBCS B PI3HUX KpaiHax CBITY,
€ TIOIUIaBKOBI YCTaHOBKHU. PoOoue TiJI0 TaKMX YCTaHOBOK - IMOIJIABOK, 1110 3HAXOAUTHCS HA MOBEPXHI MOPSI, - 3/1IHCHIOE
BEPTHKAJIbHI KOJHUBAHHS BIAMOBIAHO J0 3MiH PIBHS BOAU IPH HASBHOCTI XBWJIb. BepTHKaIbHE TIEPEMIllICHHS OILIABKA
BUKOPHCTOBYEThCS 200 JUIs TOTIEPEMIHHOTO CTUCKAaHHSI Ta3y YU PIIMHM B IEBHIH €MHOCTI, 200 1715l HepeMillieHHs Ocep/s
B EJIEKTPOMAarHiTHiii oOMOTHI, a00 JUIs MEePETBOPEHHS LUX IMEpeMillleHb B OOepTaJbHUN pyX Bajla €IEKTPUYHOTO
reHepaTopa, abo B THCK po00Y01 piAMHM 3 BAKOPUCTAHHSM ITOPIIHEBOTO HACOCA TOIIIO.

Cepexn ycix IpOEKTiB BUKOPUCTAHHS €HEPTriil XBHJIb, 1110 3HANWIIIIM NPAKTHYHE BTIJICHHS, BUALIIEHO YOTHUPH:



- “nipnaroua kauyka” Conrepa;

- wiit Kokepena;

- Bunpswiad Pacena;

- KOJIMBaJIbHA BOJISIHA KOJIOHKA (pe3epByap).

EdexTnBHICTS NOTUIAaBKOBHX YCTAHOBOK 3pPOCTAE, SIKIIO BUKOPUCTOBYBATH EKCIICHTPUYHI MOTUIABKH, SKi HE TUIBKU
PO3TOHTYIOTECS Ha XBIWIISX, @ M CIPUHMAIOTh THCK Haliraro4doi XBuiIi. 3MiHa KyTOBOTO ITOJIOXKEHHS MTOTLIaBKa BiJTHOCHO
Bally, IO HMPOXOAWTH YEpe3 HBbOTO, MEPETBOPIOETHCS 3 JIOMOMOTrOI0 3yOuaToi mepemadi B oOepTaqbHHH pyX Basa
reaeparopa. Cxemy pobotu “nipHarodoi kauku” Conrepa 300pakeHO Ha PUCYHKY 1.

Puc. 1 - “Ilipnatoua kauka” Conrepa:
a) - JacTHHA TUT0Ta Ha BOJHIHN IMMOBEPXHI; 0) - OKpeMHit eeMEeHT IUIoTa | - OTIopHAa KOHCTPYKIIis;
2 - eKCICHTPHUYHI ITOTUIaBKY; 3 - ONOPHUIL Ba;
4 - cuII0BHH TIEpEeTBOPIOBAY

[Tnit Kokepena ckiamaeTbes 3 TPhOX MIAPHIPHO 3’ €THAHUX ITOHTOHIB, SKi EpeOyBalOTh HA TUIABY 1 BiATBOPIOIOTH
KOJIMBAaHHS XBWJIb. IXHE TIMHATTA W OIyCKaHHS NPWUBOIUTH B Jil0 TiApaBIidHI TapaHW, sKi 3’€JHYIOTh ITOHTOHH.
CrHckaHHS 1 pO3TATYBaHHS TapaHIB MepeaacTbesi poboUiil pianHI, sSKa Jli€ Ha TiAPaBIIYHUN TeHepaTop, 0 BUPOOIIsIE
eNIeKTpHYHMIA cTpyM. Tpucekiiitnuii xBunboBui it Kokepena mae gosxuny 100 M, mupuny 50 M i Bucoty 10 M, Moxke
JMaTH TOTYXHICTh 10 2 THC. KBT; BCS KOHCTPYKINS YTPUMYETHCSA HA Micii skopsMu. Cxemy MIapHIpHUX 3’€IHAHb 1
po3TalryBaHHs IJIOTa HA XBIISAX IIOKa3aHO HA PUCYHKY 2.

Z

Puc. 2 - XBuiiboBa eHepreTHHA YCTaHOBKA - TLTiT Kokepena

Bunpsimiisia Pacena peryitoe pyx BOAM TaKUM YHHOM, 1110 BOHA HAJIXOJJUTh y TypOiHY TiJIbKU B OJIHOMY HAIPSIMKY.
Cxemy pobotu Bunpsmisida Pacena mogano Ha pUCyHKY 3.



Puc. 3 - Bunpsimuisau Pacena:
a) - BEPXHE TOJIOKEHH PIBHA BOJM; 0) - HIKHE MTOJIOXKEHHS | - KOHCTPYKIisl YCTaHOBKH; 2 - €IEKTPOreHepaTop;
3 - rigpasiiuna TypOiHa; 4 — KIanaHu

KonuBanpHa BoasiHa KOJIOHKA (pe3epByap) Bipi3HAETHCS BiJ MONEpeaHiX NPOeKTiB. BoHa mepeTBoproe eHeprito
XBHJIb Ha [TOTEHIIAJIbHY €HEPTril0 CTUCHYTOT'O MOBITPSI, SIKE MOTIM BiJlIa€ €HEPTil0 MOBITPsHIN TypOiHi.

Iest KOJIOHKM HaNEKUTH STMOHCHKOMY MOpPChbKOMY odinepy Macyai, Sikuil BHHAHIIOB TU1aBarounii XBuiepi3. Bin
JIOBIB, III0 KOJIM XBHJIEPi3 3pOOHUTH y BUIIISAI NEPEBEPHYTOI KaMepH 3 OTBOPaMH y BEpXHiil 4acTHHI, TO BUCOTa XBHIIb
ycepenuHi OyJe 3HAYHO MEHIIOK, HiXK 330BHIi, OCKIJIBKH XBHJIS BHPIBHIOBATHMETHCS TiJ M€K0 MOTOKIB MOBITPS, IO
NPOXOASATh KPi3b OTBOPH. |HTEHCHBHI MOBITPSHI MOTOKH MOCTIHHO HAJIXOIATh Yy CEpelUHY KaMepH i BUXOAAThH 3 HeEl
BHACIIJIOK TiIHIMaHHA Ta OMyCKaHHsS KoJIOHW. [ITHeBMOOy# Macymu npu pyci BBepX i BHH3 i3 BKa3aHUMH IOTOKaMHU
MOBITpPS 300pa)KEHO HA PUCYHKY 4.
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Puc.4 - [TueBM0OYy#t Macyau:
1 - kopmyc; 2 - eNeKTporeHeparTop; 3 - Kiamnanu; 4 - moBiTpsiHa TypOiHa

CraHOBHTH iHTEpeC 0AaraTOCTYIMiHYACTUH XBUJIBOBHI HACOC, CXEMY SIKOTO TIOKa3aHO Ha PUCYHKY 5. OnuH ioro
CTYMiHb BMillye rodpoBanuii narpy0Oox 1, BuxinHuii kinanat 2, nemnyroduii pesepByap 3, BUXiTHUH KinanaH 4 i TOHKHA
THYYKHUH JIUCT 5, SIKUI BEPTUKAILHO BXOIUTD y BOAY. 3a JONMOMOTOI0 XBHIILOBOTO HAcOCa 31 CHIOETHCS IEPETBOPEHHS
KIHETUYHOI Ta TOTEHIiaJbHOI eHeprii Ha HampaBieHWH pyXx piaueHu. [lomanbire mepeTBOPEeHHS KiHETHYHOI eHepril
piAMHM, IO PYXa€eThCs, HA EJICKTPOEHEPTil0 BiAOyBa€ThCS 3a JONOMOIOI0 TiApaBiivuHMX TYpOiH, SKi 00epraroTh
€JIEKTPOTeHEPaTopP.



B

Puc. 5 - Cxema 6aratocTymiH4acToro XBMJILOBOTO Hacoca

YV Hanii, Hopgerii Ta IlIBenii XBHiIp0Bi CTaHII1 po3TalIOBaHi Ha TUIOTAX, 3 €IHAHMUX 13 HACOCOM, SKHU ITOYHHAE
NpaIOBaTH, KOJIM XBUII JIIIOTH Ha IUIT. TYT BUKOPUCTAHO BEIMKHUIT HACOC, IO MICTUThCS Ha IHI Mopst. [loprieHs Hacoca
3’€IHYETHCS 3 IJIOTOM 3a JIOIIOMOT'OI0 €JacTHYHOro ApoTy. Konu XBuii miniiiMaroTh IUTiT, MOPIIEHb MiHIMAETHCS, BO/IA
NPOXOANTH KPi3b 3aIOBHEHHH OJI0K TreHeparopa TypOiHH, BUPOOJISFOUM enekTpoeHeprito. Konu xBuis cnanae, nopiieHb
OITyCKa€THCS, BATHCKAIOUH CBOEIO Barolo BOAY 4Yepe3 KilanaHu (PHCYHOK 6).

Puc. 6 - Cxema XBHIILOBOT €JICKTPOCTAHIIIT

LikaBoro I HayKOBIIB € TaKOXX YCTAHOBKA, B SKi KOJMBAHHS MOPCHKOI BOIU NEPETBOPIOIOTHCS B CHEPTIIO
HOBITPSHOTO MOTOKY 1 sika Ha3uBaeThest “rpeiidepuuii kiBur’. “T'peiidepuuit kiBmr” (pucyHok 7) — ue crnopyna 3
IIiCThOMAa MOBITPSIHUMH IMOAYIIKAMH, [0 PO3TAIIOBaHI HABKOJO IOJOr0 KPyrjioro crosma. Ilpw ymapi XBWib IO
KOHCTPYKLIi MOBITPSI BUIABIIOETHCS MIXK IIICTbMa MOAYIIKAMH 4Yepe3 MOJMH CTOBI, SIKMH OCHAIEHWH MOBITPSHUMHU
TypOinamu. [ligpaxoBaHo, 110 “rperidepHuii KiBII” MOKE BUPOOJISTH EJIEKTPOCHEPTIIo 3a IiHoto 6113bK0 0,06 momn. CILHA
3a 1 kBt-rox.

Puc. 7 - KorctpyktuBHe BUKOHaHHS (a) 1 mpuHIMI podoTH (0) “rpeidepHoro kosma”



Y XBUJILOBUX YCTaHOBKaX i3 THEBMAaTHUYHUMH IIEPETBOPIOBAYAMH ITi/1 A1€0 XBUIIb MOBITPSHUM NOTIK MEPiOTUIHO
MiHsi€ CBill HampsiM Ha oOepHeHmi. J[s ux ymoB i po3po0OseHa TypOiHa Yerca, poTop sSIKOT Ma€ BHIIPSIMIISIOUY JitO,
30epiraloud HE3MIHHUI HampsM CBOr0 OOEpPTaHHS MpH 3MiHI HampsMy TMOBITPSHOTO TIOTOKY, 1, SIK HACJiJIOK,
MATPUMYETHCS] HE3MIHHUM HarpsiM 00epTaHHs T'eHeparopa.

[Ipukiay BUKOpUCTAHHS MOBITPSHOT TYpOiHM, [0 TPAIIOE B OAHOMY HanpsiMi 00epTaHHs, HaBEJJCHO Ha PUCYHKY
8.

Puc. 8 - Cxema poboTr XBHIBOBOT MOBITPSAHOI TypOiHU

XBuipoBa eHepreTnyHa yctaHoBka “Kameir” (“Mopchkuii CBIT”) - HafOLIbII MOTY)XHA Iif04a €HEPreTHYHa
yCTaHOBKA 3 TTHEBMAaTUYHUMH NEPETBOPIOBadYaMHu - oOynoBaHa B Snowii B 1976 p. BoHa BUKOPUCTOBY€E XBUIIIOBAHHS
BUCOTOIO 110 6-10 M. Ha Oapixi noBxuHOI0 80 M, IIMPUHOKO 12 M, BUCOTOIO B HOCOBIH YacTHHI 7 M, B KOPMOBIH - 2,3 M,
BonoToHHaxHicTIO 500 T BcTaHOBIEHI 22 MOBITPSHI KaMepH, BIIKPHUTI 3HU3Y; KOXKHA Iapa KaMmep Ipauioe Ha OJHY
TypOiHy Yenca. 3arajipHa noTyKHIiCTh ycTaHoBKH - 1000 kBT, eHepris nepeaaerbest Ha Geper Mo MmiJBOAHOMY Kabelnto
JIOBXKHHOIO OJIM3BKO 3 KM.

Y Hopgerii KOHCTPYKIIisl BITPOBOI yCTAaHOBKH CKJIQJAETHCS 3 KOHYCOBHJIHOTO KaHAIy B YIIEJIWHI JOBXHUHOIO
6mm3pko 170 M 3 OETOHHMMH CTiHKaMH BHCOTOIO 15 M 1 MIMPHHOIO B OCHOBI 55 M, IIIO BXOJUTH Yy pe3epByap Mix
OCTpOBaMH 1 BIUIIJIGHWH BiJg Mops aamOamu, i Trpelii 3 €HEpreTMYHOIO YCTAHOBKOIO. XBHJI, IMPOXOISIYM TIO
3BYXKYBaJIbHOMY KaHaITy, 301bIIyIOT CBOIO BHUCOTY 3 1,1 mo 15 M i BmuBaroThes B pezepByap rmiormeto 5500 M , piBeHb
SIKOTO Ha 3 M BHIIE piBHSA MOps. 3 pe3epByapa BoAa MPOXOAUTH depe3 HU3BKOHATIPHI TiApoTypOiHu moTykHicTIo 350
kBT. Cranmis mopigao Bupobisie 1o 2 MitH KBT-Tox enexTpoeHeprii.

AHaJOTIYHOIO XBHIIBOBOIO EIIEKTPOCTAHINEIO € Ta, 110 peanizoBaHa Ha 0.MaBpukiii B [HailfickkoMy okeaHi, sika
moaioHa 70 0H00aceitHOBOT MPUILTMBHOI enekTpocTaHiii. Koo 6epera naMmbaMu BiArOPOIKY€ETHCS OACEHH 13 TOJI0r010
rpedIeo-XBUlepizoM, piBeHb OaceliHy Ha 2-3 M Bullle, HiX okeaHy. OKeaHChbKI XBHJI 3aKHJAIOTHCS uepe3 rpediiio B
OaceiiH, a HU3bKOHAIIIPHI arperatu nepeTBOPIOIOTH LIei HaIlip B ENIEKTPHUYHY €HEPTilo.

6. Bukopucranas eneprii npunusBis.

PiBeHb BOJIM Ha MOPCBKHX Y30€peicKsIX MPOTSIroM JOOHM MIHSETHCS YOTHPH pasH, Taki KOJIMBAaHHS OCOOJHMBO
TIPOSIBIISIIOTHCS B 3aTOKAX 1 TUPJIax PivoK, IO BIaJar0Th Y Mope. JIpeBHi Tpeky NOSICHSIIA KOJIMBAHHS PiBHS BOAM BOJIEIO
Bosonapst MopiB Ioceinona. B XVIII cr. anrmidicekuii ¢i3uk Icaak HpI0TOH pO3KpUB TAEMHHIIO MOPCHKHX MPUILTUBIB 1
BIJIJIMBIB: BENMUKi MacH Boau y CBITOBOMY OKeaHi IPUBOAATHCS B pyX criiaMu nputsaranas Micsns i CoHns 3 mepioioMm
6rox 12 xB.

SAxmo Micsie, Conne i 3emis 3HaXOIAThCS Ha ONHIN MpsiMiid (Tak 3BaHa cu3uris), COHIlE CBOIM MPUTATAHHSIM
MICHITIOE BIUTUB MicCSIIsL, 1 TOAI HACTYIIA€ CHIBHUN MPUIDINB (CH3IriiHUN mpuIumB, abo Benwka Boaa). Komm xx Conie
CTOITh Wi/ MPSIMAM KyTOM [0 Bizpizka 3emisi- Micsms (KBazpartypa), HacTynae ciaaOKuii mpuIuiiB (KBagpaTypHHUH, a00
Mmasia Bozaa). CuiibHUiL 1 criaOKuil NPUILIMBY MOBTOPIOIOThCS uepe3 ciM 1i0. OfHaK CyTh NPUILIMBIB 1 BIIIUIUBIB 3HAYHO
CKJIa/IHIIIA, BOHA 3aJISKUTh BiJI pyXy HEOSCHHX TiJI, IIIMOMHH BOJIU, MOPCHKUX TEYil, BITpY, Xapakrepy OeperoBoi JiiHii.

Haii6inpi BUCOKI TPUIJIMBYA BUHUKAIOTh Y MUIKUX 1 BY3bKHMX 3aTOKax, TMpJiaX PidyoK, 10 BHAJAIOTh Y MOpS Ta
okeaHu. [IpuminBHa XBHIS ATJIAHTUYHOTO OKEaHy PO3MOBCIOKYEThCs HAa 900 kM BBepX mo AMasoHIi, B pivmi ['aHr
TIPUIUTMBHA XBWJIS [HAIHCHKOTO OKeaHy BidyBa€eThcs Ha BiacTaHi 250 KM Bij TUpIa pidkd. B Takux 3akpuUTHX MODSX, SIK
Cepenzemue Ta HopHe, BUHHKAIOTh IPUILTABH, aJie BUCOTOIO Om3bKo 50-70 cM. 3araibHa KUTbKICTh MPUILTUBHOT CHEPTiT
y CBiToBOMY OKeaHi oriHIoeThest Ha 3,9-1014 xJ[x.

Benuke 3HaueHHs Mae it KOH(ITyparlis OKeaHCHKHX aKBaTOpiil Ta OeperiB, sIKi 9aCTO CTBOPIOIOTH YHIKAJIbHI YMOBH
Juts IpUILIMBIB. Hanpukinan, pisHUL B piBHAX NPUILIMBIB Ha TaiTi craHOBUTH 25 M.

[lepeTBopeHHs eHEpril MPUILIHNBY HA MEXaHIYHY €HEPTil0 3aCTOCOBYBAJIOCA I Ha MOYATKy XI CT. B IPUIUITMBHUAX
MJIFHAX, AKi OyIyBalli B THPJIaX PivOK, 10 BIaIAU B OKeaH. /1111 IbOTo meperopoKyBaiii JaMOaMHy PidKH i CTBOPIOBAIN
pe3epByapH, B SIKMX BCTAHOBJIIOBAINCS 3aCyBHI BOpOTa 4YM IUIO3W. Konm movnHaBCs MPUILINB, MIIIO3M BITYMHSITHCS
BCEpEIUHY, i BOJIA 3aIIOBHIOBANA pe3epByap. SHIKYIOUH CBill piBeHb IPH BiAIUIMBI, BOJA camMa 3a4MHsJIA OUTIO3H. SIKII0
Oymo HeoOXimHO, BOMIA 1o1aBaIacs Kpi3b By3bKi BOPOTA 3IMBY Ha JIOMATi BOASHUX KOJIC.

VY nepmux NpUIIABHAX MIMHAX BUKOPHCTOBYBANACS TUIBKM MOTEHITIabHA €HEepris BOAM, 310paHOi B pe3epByap.
[izHime, konu Oynu BHHAWEeHI epEKTUBHI HACOCH, 3'ABMIIACS MOJMIIMBICTH BHKOPUCTAHHS il APYroro BUAY €HEpTii
NPUILIKBIB - KIHETHYHOI, TOOTO €Heprii BOJH, SIKa PyXa€eThCS.

B 3aToku i1 rupia piuok Boja 3aTikae MpH MPUILIUBI 1 BUTIKAE MPH BIAIUIMBI. SIKIIO MEPEropoJuTH CTBOP 3aTOKH
a0o rupina piuku rpediero, 3a Hel0 YTBOPIOETHCS OaceiiH, piBeHb BOIM B SIKOMY HIKYHMH, a TIPH BiJIUIMBI BUIIHH, HIX Y



Mopi. s pi3HHLS piBHIB BUKOPUCTOBYEThCS TypOiHaMu npumuBHuX enekrpoctanuii (ITIEC); npu BupiBHIOBaHHI piBHIB
- [IEC npununsie podoty. CripolieHy cxeMy NPUILTHBHOI €IEKTPOCTAHIIIT T0JJaHO Ha PUCYHKY 9.

Puc. 9 - Cnpomena cxema [TEC

Henomnixom nadnpoctimux [IEC 3 ogaum Oaceitnom (pucyHok 10 a) € 7060Ba HEpiBHOMIPHICTE BUPOOHHUIITBA
eJIeKTpoeHeprii, TOOTo 1Bidi Ha 100y MPOTIroM 3-4 roJ BUPOOIIIETHCS €IEKTPOSHEPTis, a MiXK IIMMH MEePiogaMu CTaHILA
He TIpaIfioe, Ipu MboMy po0Oodi epioiu 3MINIYIOThCS B Yaci B pe3ysIbTaTi HECIiBIIAaHHI COHSIYHOI 1 MicstaHOI Ai0.

IMIEC 3 nBoma Oaceiinamu (pucyHok 10 0) BHpOOJS€ €JIEKTpUYHY EHEpTilo Oe3nepepBHO 1 3 HEBEIMKUMHU
KOJIMBaHHSIMU NPOTATOM 100M. [impoarperaTd BCTaHOBICHI B JOAATKOBIM TpeOii, 10 po3Alisie 1Ba OaceitHu.
[MocninoBHICTE POOOTH Taka: HMPU MOBHOMY INPHIUIMBI 3a4MHSIOTECS OTBOpH B rpedii 1 1 Boxa uepe3 TypOinu [TEC
CKUJIA€ThCSI B HW)KHIM OaceiH; mMpu BUPIBHIOBaHHI PIBHIB HWKHBOTO OaceiHy i MOpsS NpH BIAIUIMBI BiIKPHUBAIOTHCS
OTBOpH TIpebii 2; mpH MiHIMaJIbHOMY pIiBHI BIAIUIMBY HWXKHIM OaceliH NepeKpUBA€THCS BiJl MOpS 1 NPOJOBKYE
3aIlOBHIOBATUCS 3 BEPXHBOTO OaceiiHy; KOJM pPiBEHb BEPXHBOrO OaceiiHy 3pIBHIOETHCS 3 MOPCHKUM IIPH MPUILIHBI,
BiIKpUBarOThCs 0TBOpH B rpeduti 2 1 [IEC mparitoe y 380poTHOMY MOPSIIKY Ha BOJII 3 MOPSI.
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Puc. 10 — IIpurumBHI enekTpocTaHii:
a) - 3 oHUM OaceitHoM; 0) - 3 1BoMa OaceliHamMu

[purnuBHI €IEKTPOCTAHINT MAIOTh BEIUKUIN BOJ030ipHUI OaceitH 4u pe3epByap, 3’€HAHUI 13 MOPEM PYCIIOM
pIUKM Y CHeliaJIbHAM KaHalloM, y SIKOMY BCTAHOBIJIIOIOTb PEBEPCHBHI TYpOiHHM, IO NPUMYLIYIOTh 0OepTaTHCs
eJleKTporenepaTop. Taka eJIeKTpOCTaHIis MEepeTBOPIOE €HEPTil0 NPHUIUIMBIB ITOCTIJOBHO Ha MEXaHiuHy, a MOTIM Ha
SJICKTPUYHY SIK ITiJ1 4ac MPUILIUBY, TaK 1 ITi 9ac BiIUIMBY.

[lepmra y cBiTi Ta Haitbinbma Ha choroaHi [IEC po3ramosana y @panii Ha 6epesi Jla-Manmty B rupiti piuku Pane
(pucynoxk 11). [Ipurms y mpomy Micti nepeminrye 189 tuc. M3 Boam 3a 1 ¢. Pi3HuI piBHIB CTAaHOBHUTSH 13 M, a IIBHIKICTH
Teuii Mix Mictamu bpecrom i Cen- Mano dacto mocsrae 90 km/rox. Y cepenwHi mamMOu IyKe BEIHKOTO
HaKOMMYIYBaJIBHOTO pe3epByapa MicTAThCs 24 TypOoansTepHaTOpr- TypOOTeHEepaTOpH 31 3BOPOTHIUMH JONATSIMU POTOpPa
Typ6ian. KokeH i3 HUX MOoxe (QDYyHKIIOHYBaTH 1 sK TypOiHa, 1 K HACOC, AKHH Mparioe i B Oik MOps, i B 3BOPOTHOMY
HanpsAMKy. B maMOy BMOHTOBaHI HaBiraiiiHi 3aMKH 1 CITyCKHI IITI03W. B 1iTOMy NOTY>XHICTH CTaHIii cTaHOBHUTH 240
MBT, i 3a pik craH1is BupoOIsie B cepeaabomy 502 mitH KBT-TO1 enekTpoeneprii.



Puc. 11 - [IpunuimBHa enekTpocTaHis Ha pivyui Pane

Ha 4ep3si cnopymxenns I1IEC y 3aroui @anni B Kanani 3 pekopaaum 18-MeTpoBUM NPHUIIIMBOM, Y THPII PiuKu
CesepeH B AHrii i3 14,5- METpOBUM MPHUIDIHBOM Ta B iHITUX PErioHaX i3 BEIMKAMU MPUILTABAMH BOJIH.

Jo nenonikis I[IEC cix BiZHECTH TPYAHOI, ITOB’A3aHi i3 3aXHCTOM J1aM0 Ta YCTaTKOBAHHS Bifl yIapiB JbOISTHUX
TOPCiB, 0OCOOJIMBO y MiBHIYHKX paiioHax. [lo0mm3y mam0 MopchKa ¢uiopa i (ayHa ayke MOTEprarTh BHACTIIOK (X04a i
HE3HAYHOTO) MiJBUIICHHS TEMIIEpaTypH Ta 3MEHIICHHS BMICTY KHCHIO y Boxi. KpiM Toro, mamOu mepemrkokaoTh
Mirparii puo.

OCHOBHOIO TIO3UTHUBHOIO PHCOIO €HEpril IPUIUIKMBIB € T€, III0 BOHA JIETKO OOJIKOBYETHCS 3aBISKH IMOCTIHHOCTI ii
¢a3. OgHak BemMKa TPUBAIICT OCTAHHIX 1 MM MOTEHIia] eHepTii NPHUILIMBIB 3yMOBIIIOIOTh HEOOXIIHICTh CTBOPEHHS
€MHUX aKyMyJaTopiB wi€i eHeprii. BukopucranHs eHeprii NpHUIUIMBIB y MAaJIONOTY)KHUX YCTaHOBKax B3araji
HEEKOHOMIYHe.

Jlekuis 14. Tema: I'eoTrepmanibHa eneprisi. bioenepreruka.

IInan nexuii:
Jxepena reoTepMabHOI €HEprii.
I'eoTepmansHi pecypen YipaiHu.
BukopucranHs reoTepMaIbHOI €HEprii.
[MonstTs Oiomacw.
CramtoBaHHs OioMacH.
lasudikamist 6iomacw.

Sk W=

1. Jxepena reorepMajibHOI €eHeprii.

Teruto B 3eMHHX HaJIpax € YaCTKOBO MEPBUHHUM TEIIOM, [II0 BUHUKIIO B TIpolieci ()OpMyBaHH:I HAIOT TUIAHETH, 1
YaCTKOBO - TEIUIOM, 10 MOXOAMTH 3 PO3Maay PaJioaKTHUBHUX EIEMEHTIB, TAKUX SIK ypaH, TOpii Ta Kaiiif. 3 HaOIMKeHHIM
JI0 TISHTPY 3eMTi Temreparypa 30ubinyeThes (0m3bko 25°C/kMm), B siapi 3emiti BoHa cTaHOBUTH ToHaa 6000°C.

[Tix 3eMHOI0 KOpPOIO 3HAXOJUTHCS IIAp PO3TOILICHUX 1 rapsiuMx MOpiJ, 10 Ha3MBalOTh Marmoro. Yac Bij vacy
rapsiya Marma IiHiMaeThCsl Ha TOBEPXHIO y BUIIIsLAL 1aBH (puc. 1). Marma, Temmiepatypa sikoi csirae 1o 1400°C, obirpiBae
OTOYYIOYi O-POJH BOJY, III0 B HUX MicTUTHCS. KibKiCTh TeTIa, HAKOIIMYEHa B 3MHUX HaJpax, y’Ke BEJINKa 1 CKIIagae
6m3bko 35 TBT Ha 10 kM, 1m0 B 50 000 pa3iB nepeBHIIye KITbKICTh TETUIa, HAKOMMYEHY Y BCIX POIO-BUIAX IIPUPOIHOTO
ra3y y CBIiTi.

Puc. 1. Moaenb BHYTpilIHBOT OymoBH 3emiti



JlomoBa Bojia poHKKae BriiuO 3emili, e 00IrpiBaeThes 11 TEIUIOM. Y JESKHUX MICICBOCTSIX JKEpelia 3 TEIUIOk,
rapsi9oi0 BOJIOIO 1 MapOM 3HAXOATHCS HACTUILKK OJIM3BKO 710 MOBEpXHI 3emii (10 3 kM), 110 MOXKYTh BUIOOYBAaTHCS 32
nonomoroto Oy-pinHsa. YacThHa Temioi Boau 4epe3 po3Koii (CTPYKTYpH, L0 BHHUKAIOTH Y pe3yJbTaTi pyXy Hopin) i
[I[UTHHY TOTPAIUISIE Ha TIOBEPXHIO 3eMJTi Y BUIIISAI JDKEpen a0o reif3epiB. AJie OUTBIIICTE BOAM 3HAXOAUTHCS TITUOOKO TiJT
3eMJICI0 B IIUIMHAX 1 rmopax TBepAuX mnopin. Taki mpupopHi HakONWYEHHS BOAM 1 BOASHOI Napu Ha3MBAIOTHCS
reoTepMabHIMU pe3epByapamu abo pogosuiamu (puc. 2-3). HaiiBuimi TeMneparypu CriocTepiraloThbCs B TUX 30HaX, 1€
BiIOyBaIOThCs 200 BiOYBaNHCh Y HEJAIEKOMY TeOJIOTiTHOMY MUHYJIOMY BYJIKaHIuHI siBuIa. Taki 0061acTi Ha3WBarOTHCS
,TapsIUMH TOYKaMH~’, TOBIIMHA 3€MHOI KOpHM B IUX MicCIAX HaiiMeHIa. BOHH yTBOPIOIOTH ,,BOTHSHE KOJIO”, SIKE
TATHETHCS B3I0BXK BYJIKaHIYHUX OCTPOBIiB y THxoMy okeaHi i 3axigHoro y30epexoks [liBHiuHOI i [liBIeHHOT AMEpHKH.

Puc. 2. Cxema reoTepmMabHOTO pOJOBHILA

Puc. 3. Peiik’sBik, ¢poto Benukoro ['eitzepa, a Takox pe3epByapiB 3 TeOTEPMaILHOIO BOIO0

Jbxepena reoTepManbHOi €Heprii MOAUISIOTHCS 3a (I3MYHMM CTAaHOM HOCISL TeIia, a TaKoX 3a 3HAUYCHHSIM
TEeMIIepaTypy Ha HaCTYIIHI TPYIH:

- IpyHTH 1 mopoau 10 riambuau 2500 M, 3 SKUX TEIUIO Ul ONAJCHHS 3 BHKOPHUCTAHHSM TEIUIOBHX HACOCIB
OJIEPXKY€EThCS 32 JJOTIOMOTOI0 CHENIIbHUX TETJIOBUX 30H/IB;

- TPYHTOBI BOJIH, II0 OE3ITOCEPEAHBO 3aCTOCOBYIOTHCS SIK [PKEPEIIO TeTlIa JJIsl TETIIOBUX HACOCIB;

IpyHTH 1 mopoxu mo TiaubOumHm 2500 M, 3 SKHAX TeIIo IJs OMAajJeHHS 3 BHKOPHCTAaHHSAM TEIUIOBHX HAcOCIB
OIIEPXKYETHCS 33 JOIOMOTOIO CIEMiaJbHAX TEIUIOBUX 30HIIB;

- BOASHA Mapa, OTPHMYBaHa 3a JIONMOMOTOI0 CBEPJIOBHH, SIKi NOAAIOTh BOJY, IO 3HAaXOJHUTh 3aCTOCYBAaHHS B
reoTepMabHUX eNeKTPOCTAHLIAX U1 BUPOOHUIITBA €IEKTPOSHEPTil;

- COJISIHI TOKJIAJIN, CHEPTis 3 SIKMX MPOBOIUTHCS 32 JOTIOMOTOI0 PO3COJy ab0 IHEPTHUX IO BiITHOIIECHHIO JI0 COJIi
PiAnH, TOJIOBHUM YHHOM, BYTJICBOIB, Ha-TIPHKJIAJ 1300yTaHy;

- raps4i MOpPoAH, 3 IKMX €HEpris OTPUMYETHCS 32 JOTMOMOTOI0 BOJIM, 1110 MiJi BACOKMM TUCKOM LMPKYJIIOE Yepes3
CHUCTEMY IMITYYHUX 200 MPUPOTHHUX TPILIHH Y KOMILICKCAX MOPiM HA 3HAYHIN riuOuHi. [ eHepris BUKOPUCTOBYETHCS B
re0TepPMaIbHUX €JIEKTPOCTAHIIISAX JJIsl OTPUMAHHS €JIEKTPOSHEPTil, @ TAaKOXK ISl OTIaJIeHHS.

Kpim BuIIe3a3HaueHUX DKEpell, iICHYIOTh Il HITy4YHI T'€0JIOTiYHI POJOBHINA TeIlia, SKi BUHUKAIOTh Y CYXHX,
rapsiaux noponax {hot dry rock). Bonu BUHMKaIOTh y pe3ynbTati yTBOPEHHS TPIIIUH ITiJ] 4ac BUOYXY BUOYXOBHX PEHOBHH
3HAYHOI OTY>KHOCTI.

T'eitzepu ak orxcepena zeomepmanvhoi enepeit

OnHUM 3 JKeper reoTepMalIbHOI €Heprii, 10 3HAXOAUTHCA ITHO0KO B 3eMti, € reiizepu, ToO0To BUOyxaro4a BOAsSHA
napa BHCOKOT TeMIepaTypH, sIKy MO)KHAa BUKOPHCTOBYBATH JUIsl BUPOOHHULITBA eHeprii. ['eif3epu € BpakalounM sBHIIEM,
sSIKE 3yCTPIYAETHCSI JIMIIE B JICKIJIBKOX PErioHax cBiTy. iX 0aTbKiBIIMHOLO € [cianis, 3B1IKH 1 10-X0AUTh Ha3Ba reizep (3
iCJTaHIChKOT MOBH ,,4geysa” o3Havae ,,BiuiuBaTucs , Xiuctatu”). Kpim Iemanaii, i rapsidi ,,()OHTaHH” CIIOCTEPITatoThCs
TaKOX Yy HacTYIMHHX MicleBocTsX: okoiuui Poropya B Hogiit 3enannii, €noycroyHcskuii HanioHanbHui napk y CIIA,
BynkaniyHa Kamuarka B Pocii. 3ycTpivatoTbest BoHM Takox B Snowii, Inponesii, Llenrpanshiit i [TiBnenniit Amepuui.
HaiiBummm perioHom BuOyXaroumx Jukeped, € mockorip’st Enp-Tartio B Ywii, sike 3HaxoauThes Ha BucoTi 4300 M Hax
piBHEM Mopsi. BuBepeHHs Teif3epiB 4acTo CynpOBOIKYIOTECS HEOE3IIEUHNMH BHITApPOBYBAHHIMHU OTPYIHHHUX rasiB, IO
MICTATh BYTJIEKUCIIUH a3, TIOKCUA CIPKH, COISIHY KHCIIOTY Ta CIpPKOBO/ICHD.

Tapsaui cyxi nopoou - drcepeno zeomepmanbvHoi enepzii

Y 1mpOoMy BHIAJKy BHUKOPHCTOBYETHCS €HEpris, HAKONWYEHAa B IMOpPOJAax Ha Benukid riomOuni. Ha mouatky

cimaecsaTux pokiB y CIIA BHHUKITAa KOHIIEHIIS BUKOPUCTAHH I1i€l eHeprii. Bona 6a3yBanack Ha MITYYHO BUPOOJICHUX



IIIJIMHAX, YTBOPEHUX y Pe3yJbTaTi BUOYXYy BUOYXOBHX PEUOBHH 3 BEJIMKOIO MOTYXHICTIO HA MIMOWHI AEKIJIBKOX THUCSY
MeTpiB. Y CHUCTEMy LMX ILIUIMH, YTBOPEHY B IOPOJI BHACIIIOK BHOYXy, 4epe3 BBIIHHH OTBIp IiJi BUCOKMM THCKOM
NIOCTa4Ya€eThCsl BOJIA, sIKa B PE3yJbTaTi LUPKYJsALii HaOyBae eHepril rapsyux IMopix 1 micis AOCSTHEHHs BiAMOBIIHOT
TEeMITEpaTypy BUBOAUTHCS Yepe3 CBEpAJIOBUHY, 110 T0/1a€ Boay. BuBenena Ha nmoBepxHro 3eMii rapsida Boja (3a Takoro
THUCKY, 11100 He Bi0Oysocs ii BUIIapoBYBaHHS) CIIYKUTh JJIs1 yTBOPEHHS BOJISTHOI ITapu y BTOPUHHOMY 00iry, e TUCK Oyze
MEHIIHNM, 200 Jie HUPKYIIOI0UO00 PiIMHOIO0 € HU3bKOKHIUITYA PiAMHA.

BumeBkazanuii criocié oTpruMaHHS IIEKTPOSHEPTIi 3 rapsInx mopia HasuBaeThes Texuomoriero Hot Dry Rock
(HDR). Ils TexHOMIOTiS € EKOHOMIYHOIO 1 HE IIKOIUTH HABKOJHUIIHHOMY CEpPEIOBHIIY, BOHA BUKOPHCTOBYE MPAKTHIHO
HEBHYEPIIHI 3aI1acy €Heprii, JOCTYMHI B OyIb-SKUHA 9ac, B KOXXHOMY MICIIi Ha 3eMJIi.

HaiticToTHImOI0 XapaKTepHCTUKOI TeOTepMAFHOTO JDKepena € Woro Temmeparypa Tp, KUTBKICTh POYMHHHX
COJIeH, BMICT pO3YHHEHHX Ta3iB, a TAKOXK THUCK Ha JIHI reoTepMaibHoro kKomomsss Pr. i ¢i3udHi mapaMeTpu OLiHIOIOTh
NOPIBHSUIBHUM  1HIEKC EHEepreTMYHOl MLIHHOCTI TeoTepMalibHOro JpKepena. JInsi TOpIBHSHHS —MOTEHLIANBHUX
TEPMOJMHAMIYHHAX MOKJIMBOCTEW BXXMBAETHCS MIOHSTTS €KCEPril reopiiMHM Ha IOBEPXHI Koo s13s1. Excepris - e «sKicTh
eHeprii», 1e YacTUHa eHepril, sika Moxxe OyTH BHKOpHcTaHa. HeBukopucTana yactuHa eHeprii (BTpaTtu) Mae Ha3By
aHepris.

2. I'eoTepmanbhi pecypen Ykpainu.

VYkpaiHa Ma€e y CBOEMY PO3IMOPSIKEHHI 3HAYHI PECypCH T'eoTepMallbHOI eHeprii. J[aHi MOKa3HUKU TEXHIYHOTO i
JOIUIFHO €KOHOMIYHOTO HOTEHIlially OLIHIOBAJINCS 3 BpaxyBaHHSAM TEXHIYHOI 0a3u, eKOHOMIYHOI CHTYyamii i 3aBJaHb
»I1porpamu po3sutky HBJIE B Ykpaini no 2010 poky” y po3aini ,,['eorepmanbia eHepreTrka”. 3a pisHUMHU OLIHKaMH,
pecypcH reoTepMaibHOI TeIIOTH 3 BpaxyBaHHAM po3BigaHmx 3amaciB i KKJ[ meperBopeHHS reoTepMasibHOI eHeprii
3MOXyTh 3abesmeuntu podory ['eoTEC 3arampHOr0 motyxHicTio m0 200-250 muH. kBT (mpm rmubuHax OypiHHS
CBEPJUIOBHH 110 7 KM. 1 TepMiHaX poOOTH cTaHIii 10 50 pokiB), a TAKOXK CHCTEM T'€OTEPMAIBHOTO TEIIOMOCTAYaHH
3araibHOI0 TOTYXHIicTIO 70 1,2-1,5 Mupa. kBt (ipu rimbuHax OypiHHS OypOBHX CBEPUIOBHH 110 4 KM. IIPU TOMY K
nepioxi exciuryarartii). Lle exsiBanenTHO 3amacam 3,4-1011 ToHH YMOBHOTO majmBa.

OCBO€HHS TUTBKH PO3BIIAHUX PECYpPCiB TEPMAIBHUX BOJA 1 MAPOTIAPOTEPM AO3BOIUTH NOKpHUTH Oibir Hixk 10%
moTped YKpaiHu y TeIIOBIN Ta eNeKTPUYHIN eHeprii, 3HaYHO 3MEHIITUTH BUKOPUCTAHHS OPraHivHOTo majuBa. J{o Toro x
i mudpu MoXyTh OyTH 30UIbIIEHI, TOMY IO XOCTIIKEeHO Tinbku 45% tepuropii YkpaiHu i To me Oynu He
[IECTIPSIMOBAHI CIIeIiali3oBaHi JOCIIPKEHHsI, a BUITAKOBI JaHi, OTPHUMaHi T€0JIOTaMH IIPU PO3BIAII IHIIIUX KOPUCHHUX
KOTIaJIHH.

B VYkpaini Oymno 3akmageHo moHan 12 THUCSY CBEpIJIOBHH IS BU3HAYCHHS TEILIOBOTO IOJISA, OUTBIIICTD i3 SKUX
JIETAJILHO BUBUYEHO Ta NpoaHanizoBaHo B. I'opaienkoM. 3a muMu AaHMMU CKJIQJIEHO aTjiiac reoTepMalibHOI eHeprii 3a
pisHMMH TiMOMHamMu (puc.4). 3 HBOTO BHAHO, IO HAWNEPCIIEKTHBHIIINM JUIS BHAOOYTKY BHCOKONOTEHIIIHMX
eHepropecypciB € KapnaTrcbkuii reorepMidHnii paiioH, sIKMH XapaKTepU3YEThCSI BUCOKUM T'€OTEPMIYHUM TPAJi€HTOM i
BIJIIIOBITHO BUCOKMMH TEMIIEPATYPaMH TPCHKHX MOPIJI MOPIBHSHO 3 IHIIMMHU perioHaMu Y KpaiHu.



Puc. 4. [Torenmian reorepmanpHoi eHeprii Ykpainu Ha rmbuaax y 1000 M ta 3000 M

HaiinepcnektuBHImmMM a7t BUIOOYTKY BHCOKONIOTEHLIHHHMX eHepropecypciB € Kapmarcpkuii reotepmivyHHMN
paiioH, SIKMH XapaKTepu3yeThCsi BUCOKUM I'€OTEPMIYHUM I'PaJi€HTOM i BIAIIOBITHO BUCOKMMH TEMIIEPATYPaMH TiPCHKUX
TIOpiJ MOPIBHSHO 3 IHIIMMU perioHamu Ykpainu. TemrepaTypa mopia B CBepAJIOBUHAX, NpoOypennx B Kapmarax, Ha
rmbuHi 4 kM csrae +210°C, Ha TnOnHAX M0 6 KM TeMIieparypa TipChKUX IOpiJ B paiioHi mocsarae +230-275°C, a
HaWOUIBII JOCTYIHHMH BBaXKAIOTHCS TeOTepMalibHI OypoBi CBEpAJIOBHHHU 3aBrIHOmMKH Bim 550 m mo 1,5 kM, nme
temneparypa Boau B ix rupm 40-60°C. Kpim Toro, HeoOXiTHO BiI3HAYHTH €KOHOMIYHY IOIUTBHICTH BUKOPUCTAHHS
TepMaJbHUX BOX Takux pomoBuml sk beperosceke, Kocuucpke, 3amyceke, Tepebnsnceke, BensTuHCbKE,
Benmkonananceke, BennkoOakTsHCBKE 1 Y KTOPOICHKE.

[lepcrieKTHBHIM paifOHOM JJISl PO3BUTKY TeoTepMaibHOi eHepreTuku € Kpum. [mubuau npoOypeHnx cBepIIOBUH
TyT HeBenuki: 1o 2000 M; TemnepaTypa TepManbHuX Boj Ha rupii 50-70°C, ix minepanizauis - 20-70 /0, TemnepaTypa
K TIpcbKUX Topia Ha rimbOuHax 3,5—4 kM. Moxe pocsratd 160-180°C. Ha cyuacHoMy erami HH3BKOIOTEHIIHHI
reoTepManbHi eHepropecypcu Kpumy BUKOPHUCTOBYIOTHCS JIJIsl TEIJIONOCTaYaHHS.

TperiM nepcrneKTHBHUM PallOHOM JUIS PO3BUTKY IeoTepMaibHOi eHepreTuku € J{HinpoBo-JloHelpKa 3ananuxa,
o BKJIOYae B cebe obnacti: UepHirisebky, [lonraBebky, XapkiBebKy, Jlyrancbky ta inmm. Llel perion ogHodacHo €
BEJIMKUM 1 TIOTY>KHHM CIIO’)KMBayeM TEIUIOBOI Ta €JIEKTPUYHOT eHepril.

Kapra nHa pucynkax 4-5 Ta Tabmuns 1 moKasyloTh 3arajJbHUI PO3IOALT Te0TepMalbHUX PECypCiB 3a 001acTsIMu
VYxpainu. OTxe, 3 TOUKH 30py reoliorii B YKpaiHi CKJajucs BCi MepelyMOBH Il BUKOPUCTAaHHS Ii€l TexHOsOTil. Y
TEXHIYHOMY IUIaHi, 3 OTJIAYy Ha PO3BUTOK HAYKH i TEXHIKM B YKpaiHi, TeX HE MOXe OYyTH SKHXOCh OOMEXEHb y
3aCTOCYBaHHI ITi€1 TEXHOIOTII.



Puc. 5. 3aransHuii moTeHuian reorepManbHol eHeprii Y kpaiHu

Tabauns 1 - [ToTeHiian reoTepMaibHOi eHEprii B YKpaiHi



3. Buxopucranas reorepMaabHol eHeprii.

Besnocepenne 3acTocyBaHHS ~ TeOTEpMABbHOI  €HEprii  OXOIUTIOE  MIMPOKHWHA  Jiala3oH,  HANPHKIAL
00IrpiBaHH/0XOJIOKEHHS PUMIIIEHB, IIPOMHUCIIOBICTD, CaIiBHUITBO, pHOHE rocmomapcTBo (puc. 6). B mimomy BoHH
OB’ A3aHi 3 BUKOPHUCTAaHHAM ICHYIOUHMX TEXHOJIOTiH 1 TpocToi imxeHepii. Y BChOMY CBITiI IIei BuA M00yBaHHS €HEPTii
XapaKTepU3yeThCSl 3HAYHOIO HAAIMHICTIO 1 Ma€ BEIMYE3HI TEXHOJIOTiYHi, eKOHOMIiuHi i exojoriuni mepesaru. Cepen
CIOC00iB BUKOPUCTAHHS AOMiHye omnaneHHs (37 %), mpoTe MOMyIsIpHUMH € Taki chepu BUKOPUCTAHHSA SIK: MICIST ISt
KynaHHs/0aceitnn/0anpHeonoris (22 %), TeroBl Hacocu AJIsl OXOJIOKEHHS 1 00irpiBy (14 %), Terumi (12 %), pubHi
rocrogapctia (7 %), mpomucioicts (7 %).

Puc. 6. Cmocobu BUKOpUCTAaHHS T€0TEPMaIbHOI eHepril
besnocepenHi 3actocyBaHHs 0a3ylOThCs SIK HA BUCOKO-, TAK 1 HU3bKOTEMIIEpATYpHHX 3aracax, ToMy 1X Jiarna3oH
BUKOPHCTaHHS B CBITI € Ha0arato IIUPIINM, HDK y BUIIQJKy BHPOOHHUIITBA €IEKTPOEHEprii. ¥ CBOI 4epry, Taki



3aCTOCYBaHHs OliblIe MOB’s3aHi 3 BUMOT'aMH JIOKJIBHOI'O PUHKY €HEprii, OCKUIbKY HaJ3BUYaliHO PiAKO MPHUHMAEThCS
PIlLIEHHS PO TPAaHCIIOPTYBaHHs apy 200 BOAM J10 MiCIlb, 3HAYHO BiJJTAJICHUX BiJI JUKepea eKCIulyaTaii reoTepMainbHOi
€Hepril Ui reoTepMaibHUX ycTaHOoB. HaiiioBuuii TpyOOIpoBij 3 rapsiuor0 reoTepMalibHOK0 BOAOIO MPOTHKHICTIO 63 KM
3Haxomutbesi B Icmanpgii. Bapricte BupoOHunTBa 1 kBT*rom mms 0GesmocepesHBOrO 3acTOCYBaHHA €  JyXKe
nudepeHniioBaHoo, oHaK Haifyacrime cranoBuTh MeHIe 0,02 eBpo.

l'eorepMasibHa eHepris BHKOPUCTOBYEThCS B OaraThox cdepax eKoHOMikM. Bona 1 reorepmanbHa mapa
BHA0OYBAETHCS Yepe3 CBEPAJIOBUHH (CBEPATIOBHHY, 110 MOJAIOTE Boy). ITicist BizOOpy Teria BoAa yepe3 MOrIMHAI0YHH
OTBIp TOBEPTA€ThCS 10 POJOBUINA (IBOOTBIpHA cucTeMa) ab0 TPaHCIOPTYEThCS 1O TOBEPXHEBHX BOJOTOKIB
(omHOOTBipHA crcTema). HalrmmOmi reoTepManbHi OTBOPH CATAIOTH 5 KM, a HAMBHINI BUMIPSIHI TEMOEpaTypH B IHX
otBopax csarawTh 400 °C, y Toii xe yac y BynKaHI9HHX 00macTsx - moxonuts go 700°C. 'eorepmanbHa Boga Moxke OyTH
BHUKOPHCTaHA SIK €WHE JDKEPETIO TeIua ado B IOEAHAHHI 3 1HITUMH JDKepeslaMi eHeprii (KOTell, TeTI0eIeKTPOCTa I,
JIBUTYH BHYTPILIHBOTO 3rOPSIHHS, TEIUIOBUIN HACOC TOILIO).

VY cucTeMi NMoka3HHKIB eHeprocekropa YKpaiHu reoTepManbHiii enepreruii Hanexutb 0,02% Bin 3aranbHOT
notyxHocti. Takomy »x 3HadenHro (0,02 %) JOpIBHIOE ¥ EKOHOMis BHKOITHOTO INajuMBa. Buxoasuu 3 1poro,
TIPOMHUCIIOBOTO OCBOEHHS T€0TEPMANILHUX PecypciB B YKpaiHi 111e He BiIOYI0Cs, TOX L€ 1 € 3aBIaHHSM HACTYITHOT'O eTaIy
JUSUTBHOCTI Y i cepi.

PeanizoBani B YkpaiHi NpOEKTH TIeOTEPMaJbHOIO EHEProloCTadyaHHs HOCATH Iepe-BaKHO (parMeHTapHO-
JIOKJILHHUI XapaKTep i CIpsIMOBaHi Ha 3a0e3Med4eHHs ToTpe0 y TeIuio- i eleKTpoeHeprii OKpeMux 00’ €KTiB a00 HEBEIMKOT
iX CYKyHHOCTI B Me)Kax II€BHHX HACEIEHHX ITyHKTIB. 30KpeMa, 1O TaKuMX HaJeXaThb CHUCTEMH TI'e0TepMajbHOTO
TEIJIONOCTaYaHHsI beperiBchKoro cnopTKOMILIEKCY Ta caHaropiro ,,Kocuno” (beperis-cokuii p-H 3akapnarcbkoi o0I.),
03/I0pOBYOT0 KOMIUTEKey ,Jlaropurs” (MykadiBChkuii p-H 3akapmarcbkoi OO0NL), CHCTeMa Te0TepMaJIbHOTO
eHeprozabesnedeHHss 00’ekTiB Oro-mKkeTHOI cdepu cemmma Yanrap (XepcoHChka 00J.) Ta AWTAYHX 1 COIaBHO-
moOyToBUX 3aknaniB cemuma MenseniBka ([xankoicekuit p-H, AP Kpum), cumcremum reorep-MambsHOTO
TEIUIOTIOCTaYaHHs 00’ €KTiB KOMYHAJIBHOTO rocroapeTa B cenumiax 3epHoBe (Cakcekuit p-H, AP Kpum), IT’sTuxarkn
(KpacuorBapaiiicekuii p-u, AP Kpum), Huzunne (Cakcekuit p-H, AP Kpum). ix notyxHicts cranosuts Bix 0,2 mo 2,1
MBrT. 3nmana B ekcruryartarito B 1991 pomi 6inpm motykHa ycrtaHoBKa (4,6 MBT) po3paxoBaHa Ha 3abe3medyeHHS
TEIJIONOCTaYaHHs IJIOT0 HACEeNICHOTO0 MYHKTY (CHCTeMa TIeOTepMalbHOTO TEIUIONOCTayaHHs cenuina SHTtapHe B
KpacHnorsapuiiickkomy p-Hi, AP Kpum).

4. IlonsTTs Giomacu.

Y GioeHepreTulli SIK 0/IHE 3 MOKJIMBUX JDKEPEIT IIOHOBIIIOBAILHOT €HEprii Mo)ke BUKOpHUCTOBYBaTHCs Oiomaca. ITin
LM TEPMIHOM Y IIilf Tay3i pO3yMirOTh BCi BUAM POCIHH, POCIHHHI BiIXOAM CITECHKOTO TOCIIOAAPCTBRA, IEPEBOOOPOOHOT
Ta IHIINX BUAIB MPOMICIOBOCTI, [0 MAlOTh EHEPTETUYHY LIHHICTh 1 MOXYTh OyTH BUKOPHUCTAHI SIK MaauBO. Y OiIbII
IIMPOKOMY pPO3YMiHHI 70 OioMacu BiTHOCSATH TaKOX MOOYTOBI BiAXOOW HE 3aBXAW POCIMHHOTO TOXO/KCHHSA, IO
3YMOBJICHO OJIHAKOBUM IPHUHIIMIIOM X YTHIIi3aii.

Haiiyacrime Giomacoro € cojoma, BIAXOAM NepepoOJICHHs 3epHa IIiJ] 4ac OOMOJIOYEHHS, BIAXOAM IEPEBHHU
(Tpicka, Kopa, CTPYXKKH), OIaje JIMCTS, FJIKK JIepeB TOLIO.

Biomaca, sik yxe 3a3Havyanocs, € OJHUM i3 HaWAaBHIIINX JOKEpes eHeprii, ofHaK il BUKOPUCTaHHS 10 HEaBHBOTO
Yacy 3BOAMIIOCS JI0 IPSIMOTO CHAJIOBaHHS Y BIAKPUTOMY BOTHHINI abo B medax i Tomnkax 3 BigHocHO Hu3bkuM KKJI.
OcranHiM 9acoM e()eKTHBHOMY €HEPreTHYHOMY BUKOPHCTaHHIO 010MacH CTaIW NMPUALISTH 3HAYHO OUTbINE yBaru, npu
LIbOMY 3'IBUJTHCS I HOBI apryMeHTH:

- BUKOPUCTAaHHS pPOCIHMHHOI OiomMacH 3a yMoBH I Oe3MepepBHOTO TIOHOBIICHHSA (HATPUKIAN HOBI JICOBI
HacapKeHH MiCJIs BUPYOKH JTicy) HE IPU3BOANTH 10 301nbnIeHHs KoHIeHTparii CO2 B atmocdepi;

- Y IPOMUCIIOBO PO3BHHEHUX KpaiHaX B OCTAaHHI POKHU 3’SBHIIMCS 3aJIUIIKH 0OpOOIIOBAaHOT 3eMIIi, SIKY JOIIBHO
BUKOPHCTOBYBATH IIi/I €HEPTeTUYHI TUIAHTALIIi;

- GHEpPreTHYHEe BHKOPHCTAaHHA BigXOMdiB (CUTBCBKOTOCIIONAPCHKHUX, MPOMICIOBHX, MOOYTOBHX) BHpIIIy€e
€KOJIOT14YHI Po0IeMH;

- HOBITHI TEXHOJIOTIi JI03BOJIAIOTH BUKOPUCTOBYBATH OloMacy 3Ha4HO eeKTHUBHILIIE.

I[Tpo ekosoriuHy YUCTOTY OIOMAcH CBIYMTH T€, IO B IEPiOJ POCTY POCIMHU NOTIIMHAIOTH COHSYHY €HEPTilo, BOY,
BYTJIEKUCITUH Ta3, BUAUIIOTH KUCEHb Ta YTBOPIOIOTH ByTJIenb Y nporieci porocunresy. [1ig yac cnamoBanHs mpouec iae
y 3BOPOTHOMY HampsIMKy: KHCEHb IOTJIMHAETHCS, a TEIJIO, BOJA Ta BYIJIEKHCIINH ra3 BUIUIOTECA. B 1iboMy mporeci
KUJIbKICTh NOTJIMHYTOTO TA BUILIEHOTO BYTJIEKUCIIOTO T'a3y aOCOIIOTHO OJTHAKOBAa. BUKOPHCTOBYBAaTH POCIIMHY SIK ITAJIMBO
MOJKHA, KOJIM BOHH JOCATHYTbH IIEBHUX PO3MIpiB: IS TPaBU NMOTPIOHO MEHIIE POKY, It Aepesa - 10-15 pokis.

lono HadTH, Byriuis Ta razy cHocTepiraeTbCs Ta K 3aKOHOMIipHicTh Juii C02? ane wac, HEOOXiTHMH I
moHoBiIeHH: Oamancy C0», carae KiTbKOX MIJIBIOHIB POKiB.

Cepit03H0I0 IPOOIEMOIO € EHEPreTUIHE BUKOPHCTAHHS TBEPAMX MOOYTOBUX BiIX0AiB. Buxia BiIX0o/iB CTAHOBHUTH
250-700 kr Ha OZHOrO MEWIKAHLS B PIiK 1 301IBLIyETHCS LIOPIiYHO HA 4-6 %, BUIEPEKYIOUHM IPHUPICT HACEJICHHSL.
CMiTTecnanoBalIbHI YCTaHOBKM (1IHCHHEPATOpH) B 0araThoX KpaiHax CBITY € Manoe(eKTHBHUMH Ta HE BiAINOBIJAlOTh
BUMOTaM ekoJjiorii. ToMy po3po0iieHHsI HOBUX CXeM BHUKOPUCTAaHHS TBEPIUX MOOYTOBUX BIIXOJIB € IyXKe aKTyaJbHUM
NHUTaHHSM.

Oco0amBo ToCTpo mpobieMa ePEeKTUBHOIO BHKOPUCTAaHHS OioMacH CTOITH Ui KpaiH, IO pPO3BHBAIOTHCS,
HacaMmmepen sl THX, y SKUX OioMaca € €IMHMM AOCTYITHHM JpKepenoM eHeprii. TyT ime mMoBa mpo parioHagbHE
BUKOPHCTAaHHS JICPEBUHU Ta PI3HUX CUIBCHKOTOCHOJIAPCHKUX 1 MOOYTOBUX BIAXOMIB. YCIM BIIOMO, IO CHOTOJHI
HaceJeHHs JNEesIKUX KpaiH, y mepiry 4depry adpuKaHCHKHX, BUPYOye Jlich 1uis purotyBaHHs ixki. Llel mpouec 3aBnae
3HAYHOI IIKOJY SIK MICIIEBOMY, TaK i riodaspHOMY KiniMary. IIpocte Borauime st mpurotrysanHs ixi mae KK/ 14-15 %.



BukopucranHs OL1bII JOCKOHAIMX MPUCTPOiB AacTh 3Mory niasuinutu KK/ 1o 35-50 %, ckoporutu notpely B majiusi
OiblIIe HIK YTPUYI.

Bukopucranns 6iomacu jist OTpUMaHHS €HEprii € OUIBII eKOJIOTIYHO Oe3MeYHUM, HiXK, HAIPHUKJIIA]], BYTULIS - Mif
yac crianmoBaHHs Oiomacu Buaisierscs Menmre 0,2 % cipku 1 Bix 3 10 5 % 30mu B mopiBHsHHI 3 2— 3 % 1 10-15 %
BIJIOBITHO I BYTULISL, O TOTO X OioMaca MPaKTUYHO HEHTpallbHA BIIHOCHO Jiokcuay BomHIo. Kpim Toro, 3oma
Giomacu MOXKe IOBEpHYTHCS B IPYHT, 110 3a0e31edye 3aMKHEHICTh Kpyroodiry 6ioreHHHX €JIEeMEHTIB.

Sk Bimomo, yTBOpeHHs OiomMacH (picT KIITHH) 3yMOBJICHE BUPOOJICHHAM y KIIITHHAX POCIIHH BYTJICHIO 33 PaXyHOK
npouecy GOTOCHHTE3Y 33 CXEMOIO

CHETTR
B mporeci yrBopenns 1 xr cyxoi 6iomacu (zepeBunn) mormuHaeTbes 1,83 kr C02 1 CTUIBKY K BUAUIIETHCS TIPH il
pO3KiaiaHHi (OKMCHEHHI, TOPiHHI).
[{opoky 3aBasku (HOTOCUHTE3Y YTBOPIOETHCS TaKa KUIBKICTh OiOMacH, 1110 11 CyXuil 3aJUIIOK eKBiBaieHTHHI 220
MJIPZ T, IO TIEPEBHUIILYE CBITOBY MOTpedy B nasuBi npuoian3Ho B 10 pasis.

BionannBo Mae HU3bKY €HEPreTHYHY 3AaTHICTh MOPIBHSHO 3 OPraHIYHUM HaJMBOM i 3 HUM Ba)K4e IPAIlOBATH.

[Tpnbn3He 3HaYESHHS TEIUIOTBOPHOCTI OlonanyBa (KKaJl/KI) MO>KHAa BU3HAYHUTH 3 BUPazy
g = 4100454

ne cl - BomoricTs Oiomanusa, %.

Omxe, s OionmaymBa 3 BMmicTroMm Bosiord 40 % TEIIOTBOPHICTE MOXE CTaHOBUTH ONMu3bK0 2300 KKau/Kr.
TernnoTBopHICTH OKPEMHX BHIIB BiJXO/IIB:

- BIAXO[H JIICHOTO rocmonapceTsa - 2050 kxai/kr;

- Biaxoau nepeBooOpoOku - 2300 KKa/Kr;

- MicbKi TBepai Bigxoau - 2400 kxai/Kr;

- ruractMaca - 1o 12000 kxan/kr.

Henomixom 6iomacu sk manWBa € BIZHOCHO BENUKHWH, MOPIBHAHO 3 IHIIMMH BHUIAMU TAJKBAa, BMICT BOJIOTH.
Biomaca BBaXaeThCs CyXOr0, SIKIIO 3HAXOAWUTHCS B JOBTOTPHBATIM PIBHOBA3i 3 CepeoBHUINEM, 3a3BHUail cyxa Oiomaca
mictuth Big 10 no 15 % Bonorm.

[To3uTHBHUM 1110/10 Oi0OMacH € Majia KUIbKICTh YTBOPEHOI Miciis 11 CIaitoBaHHsI 3011 Ta 11 SKIiCTh. Y psijii BUN/IKIB
Taka 30ja MOKe OyTH BHUKOpHCTaHa SIK JOOPHMBO, TOXI SIK NPH CHAJIOBaHHI BYriuis rpo0siemMa 30J0BUJIUICHHS Ta
yTUITI3aLi] TaKoi 30JI1 € JOBOJI CEPHO3HOIO.

[ToGyToBI Bigxoan (CMITTS) MICT CKJIaJalOThCS 3 MPOAYKTIB KUTTEAISIBHOCTI JIIOAWHH. B MicTax i3 po3BHHEHOIO
MIPOMHUCIIOBICTIO Ta TOPTOBEJBHOIO IH(PPACTPYKTYPOIO BIIXOOH MJOIOBHIOIOTHCS 3a pPaxyHOK IX [isulbHOCTI. Y
CIIPOIIEHOMY BHUIUISAL BiAXoau Ha | moauHy 3a 100y JUIS TAKUX MICT CTaHOBIISATH:

- moOyToBi Bigxomu —1,1 kr;

- TopriBeinsHi - 0,6 KT;

- mpomucioBi —1,4 kr;

- pi3Hi peui - 0,1 kr; pazom - 3,2 kT.

¥ micri 3 kinpkicTio MenkaHmiB 20 Tuc. ocid 3a 100y 30upaeTses 64 T BiAxXodiB. Y cepeaHbOMY TYCTHHA BiXO/iB
KosiuBaeThes B Mexkax 120- 300 kr/m , ixHs TemioTa 3ropanns - 10350 k/[x/kr, Bonoricts - 28,6 %, 30mbHIcTb - 20,8.
MicTo 3a pik MOXe 3eKOHOMHUTH 33 PaXyHOK BHKOPHCTaHHSI MOOYTOBHX BiaxoxniB 8250 Ty. m.

VY TenepiliHii 4ac y CBITI Ul €HEPreTHYHHX IiJIel BUKOPUCTOBYETHCS A0 | MIPA T y. M. POCIMHHOI MacH, 110
eKBiBaJIeHTHO 25 % cBiroBoro noOyBanHs Hadru. [loTeHLiaNbHI X pecypcH POCIMHHOI MacH Uil €HEPreTUYHOTO
BUKOpHCTaHHsl nocsraioTh 100 mapa Ty. m. Y KpaiHaX eKBaTropiajibHOro mosicy OioMaca 3aJIMIIAEThCS OCHOBHHM
JDKepesioM eHeprii, ii 4acTka B eHeproOanaHci KpaiH, [0 PO3BHBAIOTHCS, CTAHOBUTH 35 %; y CBITOBOMY CIIO>KMBaHHI
eHepropecypcis - 12 %.

Haii6unpmr  eeKTUBHUMM TEXHOJIOTISIMH BUKOPDHCTaHHS OiOMacH € TEPMOXIMIUHI: TpsIME CHAIIOBaHHS,
ra3udikaris, mpoii3, MeTaHOBE 30POIKEHHS.

5. CnanoBanHs Oiomacu.

Binpmmictes BuAiB cyxoro OiomannBa MoOXe OyTH CrajieHa IJisi BUPOOJICHHS TEIUIOTH, OJHAK XapaKTePHUCTHKH
pi3HUX BHAIB OiomanwmBa 3HAYHO BIAPI3HSIIOTHCS Bill YMOBHOTO IajwBa. B3araii, BOHH MalOTh HHU3bKY CHEPTETHYHY
3ATHICTh, PI3HUH XIMIYHUH CKIIaM, pi3HI (i3WYHI XapaKTEPUCTHKH i MOXKYTh MICTUTH 3HAYHY KUTBKICTh HECHAICHOTO
Marepiany. s cianioBaHHs TaKMX TUIIB MalWBa HEOOXIJHE BUKOPUCTAHHS CIELialli30BaHUX KOTIIB a00 Moandikais
HasgBHOTO oOOnamHaHHA. [l HPUPOAHMX Ta30BUX KOTIIB Tpeba 3MIHUTH KOHCTPYKLIIO TOIKH 3 YCTaHOBKOIO
KOJIOCHHKOBOI pelIiTku abo CTBOPUTH CHelialibHy nepeaTonky. Kpim Toro, mepexij Ha cnajgtoBaHHS BiAXOAIB OioMacu
OB SI3aHUHN 13 PEKOHCTPYKINEI0 CHCTEMH OYHIICHHS JUMOBHMX Ta3iB Bill 30JIbHUX YaCTHHOK HAaBITh HA KOTJaX, SKI
BUKOPHCTOBYIOTh SIK IAJIMBO BYTULISA, OCKUJIBKH 32 CBOIMH XapaKTEepUCTHKaMH{ 30Jla OPraHidYHUX MaJMB 1 30Ja BiX
CMANIOBaHHS BYTULIS CYTTEBO Pi3HAThCSA. BUTpaTH Ha YCTaHOBKY CHCTEMH OYHILCHHS MOXKYTh cTaHOBUTH 10 20-30 %
BiJI CyMapHHUX BUTPAT Ha YCTAaHOBKY KOTEIBHOIO arperaTa, 1o 3Ha4HO 3HWKYE e(peKTHBHICTh BUKOPUCTaHH 0i0OMacH sK
MaauBa.

Sk anpTepHATHUBHE PIMICHHS MAJMBO MOXKe OyTH 0OpoOIeHe IS BHPOOJIEHHS OUTBII TOMOTEHHOI CYMII, siKa
OUTBII CXOXa Ha yMOBHE MaiwBO. Bubip Meromy BinOyBaeThCsi Ha EKOHOMIYHIA OCHOBI: JOJATKOBI BHUTpaTH Ha
HiIrOTOBKY NajJMBa BIIHOCHO BUTPAT Ha OOJaIHAHHS ISl CIIAIOBAHHS.



Enepretnunuii BMicT 1 Kr JOCTaTHbO CyXHX JIPOB CTaHOBUTH mpuOim3HO 5,2 kBr-roa. IIpu Bosorocti 20 %
EHEPreTUYHUI BMICT JPOB CTAHOBUTH HE OlnbIie HiX 4,5 KBT-rof/kr, TOOTO 2 Kr IPOB MOXKYTh 3aMIiHUTH 1 J pigKoro
HaJMBa 32 YMOBH OJTHAKOBOI €(DEKTUBHOCTI X BUKOPUCTaHHSI.

JepeBo i comoma - 1ie BUIU ITaJKBa, 10 B MPOIIECi TOPIHHS BUIIISIOTH Ta3H, B SKAX MIiCTUThCS MpuOim3HO 80 %
TEIJIOTH 1 SIKI MalOTh Pi3HI TeMIepaTypu 3ropaHHs. ICHye mpoOiieMa MOBHOTO CHAIIOBAHHS IMX rasiB, OCKIJIBKH B
6araTbOX BUIIAJKax 3ropae JIMIIE iX YacTHHA, a 3aJIMIIKOBA YaCTHHA BUIUISETHCS y BUTIISI UMY .

[ToBHE 3ropaHHs Ta3iB BiIOYBAETHCS 32 TPHOX YMOB:

1 Bucoxa memnepamypa

Haii6inp1 BaXkki ra3u 3roparoTh MepmMu - npu Temmeparypi 900 °C. [locsrta i€l TemmepaTypu ayKe Baxko,
SIKIIO Oi0TaIMBO Ma€ 3HAYHY KiJBKICTh BOJIOTH YH 3aJIi3HA MY OXOJIOKYETHCS TOBITPAM (TOMY Tedi Kparne poOuTH 3
KaMeHIo).

Jlnst BUMaproBaHHs BOJIOTH 3 JIPOB (COJIOMH) TEIJIOTH BUTPAYAE€ThCSl TUM Olibliie, YuM OLIblIe B HUX BOJIOTH.
Hwx4oro crae Temreparypa ropiHHs, a OTxe, i Horo eeKTUBHICTh. SIKIIO IpoBa (COI0Ma) MOraHO BUCYILEHI, HIBHIKO
3'ABISIEThCS Caka (CyMilll CKOHJICHCOBAHOI BOJM Ta HECMAJEHHX Ta3iB), OCKUIBKH MPH HU3bKIH TeMIeparypi rOpiHHs
TemriepaTypa Oy/ie HU3bKOIO i y AUMOBIH TpyOi.

2. Edpexmusne smiutysanns 2asis iz nosimpsm

OCKUTBKY 3MIIIyBaTH XOJIOJTHE TIOBITPS 3 Jy’Ke rapsildMMU ra3aMu B Iedi BaXKKo, Tpeba, 11100 MoBiTps MONepeIHb0
porpiIocs abo 3a0€3MEeUNTH IS IIBOTO BIHCOKY TYPOYIICHTHICTb.

Cii yMOKJIMBUTH PETYIIOBAHHS ITOJIaBaHHS MOBITPS y IiY, OCKUIBKM HAJATO BEJHMKA KUIBKICTH IMOBITps Oyne
OXOJIOJDKYBATH Ta3H, a MPU HAATO MaJIiii MoIyM's Oyie HEpiBHHM.

Sxmo mumoBa TpyOa HaATO HU3bKA, Ma€ TPIIMHY YM MaJIFid BHYTPILIHINA AiaMeTp (HAIpUKIaj, Yepes Te, [0 BOHA
BKpHUTA CaXKEI0), BAXKKO JOCATTU HOOPOi TypOyIeHTHOCTI.

3. Ilpocmip ma uac

Komm 3 TemmepaTyporo Ta 3MilIyBaHHAM yce rapasf, ra3u ropats. OmHak o0 BOHM 3TOPIM MOBHICTIO i
TeMIIepaTypa IpH IIbOMY HE 3MEHITyBaiacs, NOoTpideH mpocTip Ta Jac. [HIMMHU cI0BaMH, HEJOCTATHBO 3POOHTH i 13
KaMeHI0 Ta ffo0pe i i30moBaty, Tpeba 1e, mod OyJio JOCTaTHRO MPOCTOPY IS Ta3iB, SIKi 3rOPaIOTh, Ta 4acy JAJI MOYaTKy
TEIUIO0OMIHY.

[ToOyTOBI Bix0au MONUIAIOTHCS Ha TOPIOYI Ta opraHiuHi. OpraHivHi BIIXO/M HE CIAIIOIOTHCS O€3M0CEePEHbO, a
30MparOTHCS ISl YCTAaHOBOK 3 BUPOOHHIITBA 010Ta3y 3 MOAAIBIIMM HOTO0 BUKOPUCTAHHSIM SIK TTaJIMBA.

B Hanii y 1997 p., ne yrumizaris 6iomacy 3Ha4HO MOIIMPEHA, YXBAJIECHO IIOCTAHOBY PO 3a00pOHY HaKOIHMYEHHS
Ha 3BaJIMIIAX TOPIOYMX BiIX0MiB. Taki BiAX0AN MiAJSraroTh CIAIIOBAHHIO JUIsSl BADOOHUIITBA TEIIOTH Ta €IEKTPOCHEPTii.

IcHytOUi eHepreTHyHi Ta BOJOTPiifHI KOTIIH HE MIPUIATHI B I[LTOMY IS CHATIOBAHHS HETPAIUIIITHAX BU/IIB ITaJIHBAa,
OCKIJIbKHM MAIOTh LIIIKOM BH3HA4Y€HI PO3MIpH TEIUIOCHPUHMAIBHUX TOBEPXOHD 1 CHENiabHIN CHATIOBAIBHUIN IPHCTPIif
(ManbHUK), po3paxoBaHUK HA TIEBHUH BUJI ITAJIHMBA.

Kotmu s cnamoBanHs 6i0Mack MarOTh OCOOIMBOCTI KOHCTPYKIIIi 1010 crioco0y CHalOBaHHS ManBa, pO3Mipy
Ta BUAY TEIUIOCIPUHMAIBHUX ITOBEPXOHb, CHCTEM ITaJIMBONPUTOTYBAHHS Ta CIIAIIOBAHHS TOIIO.

@DopcyHKOBE CHANIOBaHHSA MajMBa B MAJIbHUKAX 3 NPUMYCOBHM IYTTSIM € 3HAYHO NOIIMPEHWM Ta HAHOIIbII
e(eKTUBHUM JJIsl pajianifiHo- KOHBEKTUBHOTO CHajroBaHHS mnanuBa. Jlns TBepaux OionanmuB Take (opcyHKOBe
CHAJIOBAHHS OPTaHi3yBaTH JIOCUTH BAXKKO 3 TEXHIYHOT TOUKH 30py, TOMY OYJIO 3alIPOIIOHOBAHO Ta YCHIIIHO peaii30BaHo
KOHCTPYKIIIFO KaMepH 3rOpaHHs, sKa € KOMOIHAII€I0 IapOBOi TOIKM Ta TOBITPSHOTO MajbHUKA. B 1iif KOHCTpYKIIT
OpHTiHAJIBHO BHKOPUCTAHO BiJIOMHMH NPUHLMUI (OPKaMEPHOTO CHAIIOBaHHS NaiuBa. Kamepa 3ropaHHsi Mae TEXHIUHY
0COOJIMBICTB: OCKUIBKM CTIHKM KaMepH HE MaloTh IIOBEPXOHb TEIUIOOOMIHY Y BHIVISII €KPaHHHX MOBEPXOHb 13
3allOBHEHHX BOJOIO TPYO JUIA OJiepKaHHs mapu (K 1ie Mae Miclie B TPaJULiHHUX KOTEIbHHUX arperarax), TO 30Ha Mae
OyTH Oropo/UKEHOI0. Y JaHOMY BHIIAJKy BHKOPHUCTOBYETHCS KEepaMidHE BHCOKOTEMIEpaTypHe (yTepyBaHHs, IO,
3BHYaliHO, pOOUTH KOHCTPYKIIIO JOPOKYOI0, ajie TIPH [IbOMY ITiABUIIY€EThCS €(PEKTHBHICTD 32 PaXyHOK OUIBII BHCOKOT
TEMIIEpaTypH MOIyM's.

YCcTaHOBKY TPSMOTO CIAIIOBAaHHS 0i0MAacy MOKHA TTOAUIATH Ha KOTENbHI ((hepMepchbKi KOTIIN) MOTYKHICTIO 10 1
MBT, TerioBi cTaHMii i cTaHMii KoMOIHOBAaHOTO BUPOOIICHHS TEIUIOBOI Ta €IEKTPHYHOI SHEPTii.

Binmpmra yactrHa (hepMepchKUX KOTIIIB MPU3HAUCHA ISl CHIAFOBAHHS OpUKETIB coloMu. IS TIOMIMIIIEHHST YMOB
nepediry mporecy 3ropaHHA 1 3HIDKCHHA eMicii 9acTHHOK y TPORYKTax 3TOpaHHS BUTpaTa MOBITPSHOTO IyTTS
PETYIIOEThCA, TOCTYIIOBO 3MIHIOIOUHCH BiJl BEPXHIX [0 HIDKHIX CeKmii korma. s 3abesmedeHHs cTapaHHOTO
nepeMilTyBaHHS IPOAYKTIB 3TOPAHHS MOBITPS IOBUHHO ITOAABATUCS B HAIIPSIMI, IPOTHIICKHOMY BHXOIY JMMOBHUX Ta3iB
i3 TONKH KOTJIa.

3a npuHIKITIOM Iii pepMepCchKi KOTIIN MOAUISIOTHCS Ha KOTJIH MEPiOAUYHOT dii 1 Oe3mepepBHOI [1ii 3 aBTOMATHYHUM
3aBaHTaXXEHHSIM CHPOBHHU. CxeMy (epMepchbKOro KOTiIa IMEpioJUYHOr0 3aBaHTAXKEHHS ISl CHAJIIOBAHHS BEJIMKUX
OpHKETIB COJIOMH TTOJIAaHO HAa PUCYHKY 1.



Pucynok 1 - depmepchKuii KOTEI MEPioJIMYHOTO 3aBaHTAKEHHs OPUKETIB COJIOMHU:
1 - moBiTpoyBKa; 2 - OBITPSIHA 3aCYBKA, IKa PETYJIFOETHCS 32 TEMIIEPATYPOIO MPOIYKTIB 3rOpaHHs; 3 - TeMIepaTypHUil
JaT4YMK; 4 - BOTHETPUBKHUI MaTepiai; 5 - JIIOK JJIsl 3aBaHTaXEHHsI OPUKETy COJIOMHM; 6 - CCHCOPHUI NaTYMK s
KOHTPOJIIO PiBHSI BMICTY KHCHIO B TIPOAYKTax 3rOpaHHs; / - BUXiJ] IPOIYKTIB 3rOpaHHs

TexHiyHI XapaKTEePUCTHKH COJIOMOCTIAIIOBAILHOT KOTENbHI JuIsi ToTpeb onanenHs ([anis) HaBeneno B Tabmmmi 1.

Tabnwms | - TexHIYHI XapaKTepPUCTHKHA COTIOMOCIIATIOBAIFHOT KOTENBHI 32 PiK

[oxaTHAR
Termonna emepria, Tx &
BHEOPHCTANNA COTOMH, T 330

| mecnani, aom CIIA A0{N

Exosonia namasa (asyT), T 160
emnevus nacams OO0, T 320
Thoryeniims, MBr 07

BaxnnBo 3a3HauUMTH, IO COJIOMOCHATIOBAJIbHA KOTENbHS HA IOYATKOBUX CTaMisX BIPOBAPKEHHS (IpU
BIJICYTHOCTI JOCBily TPOBENEHHS MOHTaXy, HAJIArOJDKEHHS CHCTEMH IOCTaYaHHs NajuBa) HOTpedye OUIbIINX
IHBECTHIIIH, HI’K 3BHM4aiiHa razoBa KorenbHs. [louaTkosi iHBecTuwil mist KoreileHb ctanoBWIHd 80-100 tuc. goi. CIJIA Ha
1 MBT BCTaHOBIICHOT IIOTYKHOCTI.

TemoBi CTaHIlIT MalOTh MOTYXHICTh Outbme 1 MBT i mpuU3HAYEHI s OMAJICHHS Ta Tapsdoro BOIOIIOCTaYaHHS
HEBEJIMKHUX HACEIICHHX ITyHKTIB, paifOHIB MiCT; BOHH KIaCH(IKyIOThCS 32 THIIOM BCTAHOBJICHOTO KOTJIA.

Cranmii koMOiHOBaHOTO BHPOOJIEHHS TEIUIOBOI Ta €IEKTPHYHOI SHeprii OCHAmIeHI KOTJIaMH, SKi B OLIBIIOCTI
BHITA/IKIB TIPAIOIOTH ITiJ] BACOKAM THCKOM, TAPOBUMH TypOiHAMH, €JIEKTPOTeHEepaToOpaMH i TeIIooOMiHHUKaMu. Cxemy
TaKoi CTaHIlii, 1e Ik 6ioMaca BUKOPUCTOBYETHCS COJIOMA, 300payKEHO Ha PUCYHKY 2.

Pucynok 4.4.2 - Cxema cTaHIlii KOMOIHOBaHOTO BUPOOJICHHS! TEIIOBOT TAaIeKTPUYHOT EHepril:
1 - npuMmimeHHs 11t 30epiranHs cooMH; 2 - ckapudikaTop; 3 - TOIKa KOTIa;
4, 5 - maponeperpisadi; 6 - ekoHOMaii3ep; 7 - moBiTpominirpisay; § - maposa TypOina; 9 - enexrporeseparop; 10 -
enexktpodineTp; 11 - mumoBa TpyOa; 12 - BiOpariiina penritka; 13 - OyHkep [uis 1utaky; 14 - pesepByap 3 )KUBHIBHOIO
BOJIOI0; 15 - KoHJEeHCaTop; 16 - 6ak mus 30epiraHHs rapsa4oi Boau; 17 — TeruiooOMiHHAK

Conoma niepes moaayero B KOTeIN MoJpiOHIOETHCS cKapu(ikaTOpOM 1 4epe3 3aBaHTaKyBaJbHI OTBOPH HAIXOAUTh
Y KOTEII Ha CHCTEMY PEIIiTOK, sIKa CKIAAETHCS 3 HEPYXOMOI BOAOOXOJIOKYBAFHOI PEIIiTKY 1 BiOpaIiiiHo1, Ha OCTaHHIH
3aKiHYyeThcs nponec ropins. [Inak 3cunaerbes y BOA0OXOI0KYBaNbHUI OyHKep 1 Bunanserbes. CTaHIis ocHalleHa



OydepHUM pe3epByapoM s 30epiraHHs TEIUIOTH KOHJCHCAIlT MPU HU3bKIH BUTPATI TEIUIOTH CIIOXKHBa4aMu. Po3mip
pe3epByapa JI03BOJISE CTaHIIIT paitoBatu 5-10 roj y 3uMOBHii iepioz.

Jliist koMOiHOBaHOTO BUPOOHUIITBA TEIUIOTH Ta eleKTpoeHeprii B kpainax €C (3okpema B [laHii) po3pobicHi Ta
YCIIIITHO BIPOBA/DKYIOTHCS TEIUIOBI €JIEKTPOCTAHIl 3 KOMOIHOBaHMM CIIAIIOBAHHSAM COJIOMH Ta BYrijuisi. ®akTHYHO
COJIOMA € TBEPJUM IAJIUBOM, 1 TOMY i1 MPAKTHYHO JIETKO CYMICTUTH 3 TBEpAUM NaauBoM. CHallfoBaHHS CyMiIlli COJIOMHU
Ta BT BiIOYBa€ETHCS B MONIEpEIHIM KaMepi 3ropaHHs..

AHaui3 maHux moao (piHaHCOBO-eKOHOMIYHUX ITOKA3HUKIB MPOCKTOBAHUX 1 TiFOUMX KOTEJICHb 010MacH CBiYUTh,
10 TIi MiIPUEMCTBA MAFOTh BITHOCHO HEBEIMKUI TepMiH okymHOCTi. Hanpukian, korensHs Manryansae ([loptyramis)
IU1sl KOMOIHOBaHOTO BUPOOHHMIITBA TEIUIOTH Ta €JIEKTPOCHEPTii 3 YCTAHOBIICHOIO SIEKTPUYHOIO OTYKHICTIO 3,2 MBT Mae
TEPMiH OKyIHOCTI 2,7 poky. CMiTTecnamoBanbHui 3aBox mix Maapunom (Icmanis) 3 ycTaHOBIEHOIO MOTYXKHICTIO 19
MBT Mae TepMiH OKYITHOCTI 6 POKiB.

3aB/SIKM TEXHOJIOTIUHIM MPOCTOTI Ta HAJIMHOCTI KOTEJIbHI 0iOMacH € MepCHeKTUBHUM HAIPSIMKOM DPO3BHUTKY
€HepreTUKHU, 0COOJIMBO B KpaiHax i3 BEJIMKUM 00OCSTOM CiIbCHKOTOCIIOIaPChKOT0 BUPOOHUIITBA.

Baprictb eHeprii, sIKy OTpUMYIOTh 13 GioMacu, y psiJii BUMIAJIKIB TPOXM HMKYA 32 BAPTICTh EIEKTPOCHEPTii, Ky
OTPUMYIOTb 32 JIOTIOMOTOI0 TPaIUILIHHOTO MaJuBa (JUI1 KOTEJICHb 13 MaJIMM TEPMiHOM OKYITHOCTI).

CrisibHe criayTioBaHHS KaHaJIi3alifHOTo ocajy 3 IHIIUMH MaJUBAMU BUKOPHUCTOBYETHCS ITOPIBHIHO HEAABHO, alie
B)KE BH3HaHE K nepcrekTiBHe. Tak, y HiMeyunHi BBaXaeThCsl JOIUIBHUM CITANIIOBAHHS OCaly pa3oM i3 BYrUuIIM Ha
eJIEKTPOCTaHIIsAX. 1le 3yMOBIICHO BiTHOCHO HEBEIMKHMH KaliTaIbHUMH BUTPAaTaMH, MOXJIMBICTIO BUKOPHCTaHHS Ha
ICHYIOUMX MIJNPUEMCTBAX 1 B KOPOTKI CTPOKH, 30€peXeHHSIM BIUIMBY Ha MOBKUDIA. [lpu mpoMy eQeKTHBHO
BHKOPHCTOBY€EThCS €HEPreTUYHHI MTOTEHI1a] OiomMacH.

[Ile Oinpm epeKTHBHHUM, HDXK CIIATIOBAHHA B KOTJAX CHEPrOYCTAHOBOK, MOXKEe OyTH CIIaJiOBaHHA OCagy B
LEMEHTHHX BHNAJTIOBAIBHUX Meyax. Temreparypa B IEMEHTHHX IIe4axX 3Ha4HO BUILA, HDK Y KOTJIAX eIEeKTPOCTaHLIIMH, 110
3a0e3neuye NPaKTHYHO IIOBHE PYHHYBaHHS OPraHiYHHUX CIONYK. {0 TOTO K, yTBOPEHI B POLECi 3ropaHHs 0caay IUIAKH
BKJIIOYAIOTBCS [0 CKJIaAy LIMXTH, TaKUM YHHOM, TBEpHi NPOXYKTH 3rOpaHHS MOBHICTIO BiACYTHI, IO BHKIIIOYAE
HEOOXiTHICTP iX 3HEMIKO/PKEHHS 1 3aXOPOHEHHS, 3HIKY€E €KOJIOTIUHI PU3HKH 1 37CTIEBITIOE TPOIIEC CTIATIOBAHHS.

CpOT0/1HI CTBOPEHHIO TUTAHTAIIH CHEPTeTHYHHUX JIICIB 3HAYHY yBary NpUIIAIOTh Y TAKUX €BPOTIEHCHKUX KpaiHax,
sk BenukoOpuranis, ®panuis, HiveuurnHa ta iH. B nomipHiil kiaiMaTH4YHIA 30HI UIS CTBOPEHHS IUIAHTALIN HAKOUIBII
NEPCIEKTUBHUMH € PI3HOBU/IM IIBUAKOPOCTYYUX COPTIB TOMOJII (BOJIOCHUCTOILIIIHOT Ta KaHAJICbKOT) 1 BepOU (KOp3UHHOT
1 K03s1401), /IS MBJCHHUX paiioHIB - akaii Ta eBkaminTy. [locaska BeneThest yepemkamu ado capKaHIsIMH KBaJpaTHO-
THI3/I0BUM a00 IIaXOBUM MOPSIIKOM 3 Pi3HOIO MIMPHUHOI0 MKpAas (Bix 0,8 mo 2 m). [lepion 3pocranns (poraii) repeBUHA
CTaHOBUTH 6-7 pokiB. JloTJIsi 32 IUIaHTAlli€10 oNIATae B 00POHYBaHHI MIXK psiZIaMU, BHECEHHI JI0OPUB 1 3pOILIEHHI B ITEPioJ
3acyx. EHepreTnuHi rutanTariii 6iomacu nonepeakKyoTh epo3ito IPyHTY, CIIPUSIOTH HOJIIIIIEHHIO CTaHy JTOBKIJUIS.

[TnanTanii Bep6ou y IlIBenii Ha 3a00109eHUX 3eMIISIX AalOTh 25 T JepeBHHU 3 | ra Ha pik. 30MpaHHS JIEpPEeBHHU
BiZIOyBa€eThCS yepe3 2 POKH ClelialbHIMHU KOMOaiiHaMH B 3MIMOBHUI 4ac poKy, KoM 3a0ojoueHa 3emiis 3aMep3ae. 3 1
MJIH Ta OTPUMYETHCS 15 MIIH T CyXOTO JA€PEBHHHOTO MaJNBa, MO ekBiBateHTHO 20 % eHeprii, sika HeoOXimHa 11 miel
KpaiHu.

[InanTarmii MOXyTh OyTH MOHOKYJIBTYPHUMH 1 KOMOIHOBAaHWMH, B OCTaHHIX MDK psIaMH CalsITh COHSIIHFK,
STYMiHB, JIIOIIMH, TOPOX, KOHIOIINHY Tomo. B 'perii, Hanpukiaj, Ha IUIaHTALSAX IOBKOBHIII BUTOJIOBYIOTH IIOBKOBHHUKIB,
3MMOI0 PIYHUIT IPUPICT T'JIOK 3pi3al0Th 1 BUKOPUCTOBYIOTH SIK Oiomacy.

KinbkicTh eHeprii, sKy MO)KHa OTPUMATH 3 eHEPreTUYHOI TUIaHTallii MpU BposkaiHocTi 15 T cyxoi 6iomacu 3 1 ra
3a pik (TerioTBopHa 3aaTHICTh 15 MJIk/kr) cranoButh 225 I'JIx/ra. [Tpu KKJ]I razotyp0OinHoi enektpocrtaniiii 40 % 1 ra
€HEepreTUYHOI IUIaHTalil MOXKe 3a0€3MeUNTH eKOJIOTTYHO YUCTUM MAIMBOM BUPOOHHULTBO 252 MBT-TO enexTpoeHeprii
Ha PIK.

VY OinbiocTi €BpONEHCHKUX KpaiH eranm KoMepliiaiizamii miel ramxy3i €HepreTMKH BXKE MHHYB 1 BapTicTh
BHpoOIIeHOi 3 6ioMacH eHeprii y3ro/pkeHa 3 pUHKOBOIO I[IHOIO €Heprii.

[lono BIUIMBY Ha JOBKLLIS BUKOPHUCTaHHS OiOMacH POCIMHHOTO TOXOIPKEHHS, TO 3a Bukuaamu CO2 GamaHc
miaTpuMyeTbest. [lig 4ac BUKOPUCTaHHS TBEPIOTO MajMBa MPOMHUCIOBHX Ta MOOYTOBHX BiIXOAIB BHHHKAE MOTpeOa
Ta300YHUIICHHS Ta 30J0BIJIYYCHHS, 8 TAKOXK yTHIIi3aLil, sika Moxke OyTH BUpIIICHA 3a JOIIOMOTOI0 CYYacHHX HamiliHHX
OYHCHUX TEXHOJIOTIH.

VY ocKOHaJIeHHs YCTAaHOBOK CHAJIOBAaHHSA 0iOMAacH 3 TOYKH 30py BIUIMBY Ha NOBKULIA IUIAHYETHCS 32 TAKUMHU
HaNpsMKaMu:

- YIOOCKOHAJICHHSI TEXHOJIOTIi CrairoBaHHA Oiomacw; mepepoOka OiomMacu Ha pifke Y Ta30MoAiOHe MajHBO; -

YIOCKOHAJICHHS MPOLIECY TPAHCIIOPTYBaHHS Ta 00pPOOJICHHS OioMacH.

OnHuM 13 criocoOiB iHTeHcudiKanii cranroBaHHs OioMacH € i ClialnioBaHHS B KHIUITYOMY Iuapi. B pesynbrari
BHKOpHCTaHHs Temneparypu cnamoBanHs 800-1000 °C 3Ha4HO 3MEHIIYEThCS 3a0pYIHEHICTh aTMOchepH CrosykaMmu
CIPKH, OCKLUIBKH OLIbINA 1i YaCTHHA 3aJIUIIAETHCS B IIAPi 1 BUJAIAETHCS PAa30M i3 30JI010. 3a JOMOMOTOK JIO0JJaBaHHS B
KUIULTYMH [map BamHa abo J0JIOMITY 301IBLIYETHCS PIBEHB YJIOBIIOBAHHS CIPKH. 3 BiIIHOCHO HHU3BKOIO TEMIIEPATypOIO
BIJIX1THI 3 KHIUITYOTO [Iapy ra3u MPaKTHIHO HE MICTSATh OKCHIIU a30Ty.

[IprHIMIIOBY cXeMy KOTJIa 3 TOIIKOIO KHIUITYOTO IIapy 3 PO3MIIIEHHSIM YaCTHHHU IOBEPXOHb HArpiBaHHs B IIapi
HaBeJICHO Ha PUCYHKY 3.



Pucynok 3 - [IpuHIMIoBa cxema KOTiia 3 TONKOI KHILUITYOro MIapy 3 PO3MIILEHHSM BUNIAPHUX 1 TaApONeperpiBHUX
MOBEPXOHB y MIapi:
I - bapabaH KoTIa; 2 - eKOHOMai3ep; 3 - BUNIapHi OBEPXHI;
4 - KOHBEKTUBHHH ITaKeT Maporieperpiraya; 5 - apooxooHKyBay;
6 - BuXiZiHMi1 makeT nmapomneperpisaya; 7 - mojaya nannea; § - KUIUITYUA map; 9 - cenaparop nuiy; 10 - moBepHEHHS
MUITY B KUIUISTYUH 11ap;
I - oBiTpomiAirpiBay; 12 - mogaya moBiTPs B KUIUITIHAHN IIap

B cxemi nepen0ayeHo MOBEPHEHHS B KMIUISTYHI 1IAp MUTY BiJXiAHUX Ta3iB, y SKOMY 3a3BHYAl MICTUTHCS 3HAYHA
KUTBKICTB BYTJIEIIO, III0 HE 3TOPiB.

6. I'azugikauis 6iomacu.

[MpuHumn rasudikamii BiZOMUN 37aBHA 1 3aCTOCOBYBaBCS Ha BYIUIBHHMX MiJANPHEMCTBAX, Jie¢ SK IaJHBO
BUKOPHCTOBYBaJIM BYTiJuIsl. 3a yaciB [Ipyroi cBiTOBOI BilfHHM SIK MalMBO BUKOPHCTOBYBAIIHU JIEPEBUHY.

BinHoBneHHs 3a1iikaBieHOCTI 0 Ta3udikarii OioMacu, HacaMIepe 1 COJIOMHE Ta JICPEBHHHOI THPCH, BIIOYIOCS y
3B’s13Ky 3 OakaHHSM YTWIII3yBaTH BIJXOJHM CUJIbCHKOTO Ta JIICHOTO TOCHOAApCTBA Ta 3 IMiJABHIIEHHSM EKOJIOTIYHOT
CBIJIOMOCTI ITiJ] Yac BUKOpUCTaHHS eHeprii (1ie crocyerses BUkuniB C02 B armMocdepy B3araii).

[pouec rasudikanii yacrinre Ha3UBalOTh TEPMIYHOIO Tazndikalieio, TOMy 110 6ioMaca HarpiBaeTbcs B Kamepi 3
KOHTPOJILOBaHMM II0IaBaHHSM OKMCHIOBada. SIK OKMCHIOBAY MOXYTh BUKOPHCTOBYBATHCS TOBITPsI, KHCEHB, Mapa abo
CyMIIll IIUX pedoBUH. PerynmroBaTu nojaBaHHs OKMCHIOBaYa Tpeba 000B’I3KOBO, iHAKIIIE MOXKE CTaTUCS ITOBHE 3rOPaHHS
Oiomacu Oe3 BHPOOIIEHHS ra3y.

[Ipu moBiTpsHINA Ta3udikamii OTPUMYEThCS TEHEPATOPHUIA Ta3 i3 TEIUIOTOIO 3ropsHHS Onm3pko 4-6 MJIx/M ,
ra3udikaris 3 BAKOPHCTAaHHAM KHACHIO 1€ Ta3 OLIBII BHCOKOI AKOCTI - 3 TeIUIOTO0 3ropstHHS 10- 18 MIx/M TOBITpSL.

Ilig gac HarpiBaHHs OioMacW BHBUIBHIOIOTHCS JIETKI Ta3W, SKi € OCHOBOIO COJIOMH Ta JepeBHHH. HanOimpmr
SHEPrOEMHUMH 3 HUX € OKCHJ BYIJICLFO, BOJCHb Ta METaH, OJHAK MOPIBHIHO 3 IPUPOIHHUM Ta30M BOHH JAalOTh MEHIIE
TETUIOTH.

Bwmicrt rasy, sikuii o1epKyI0Th BHACTIOK Ta3udikailii IepeBHHH ITPU MOBITPSIHOMY OKHCHIOBadi: a3oty - 50-54 %,
okcuay Byriemnto - 20-22 %, Boxuio - 12-15 %, nBookcuay Byrieio - 9-12 %, metany - 2-3 %.

XimiuHI TpolecH, BHACIHIJOK SKUX NajMBO IIEPETBOPIOEThCS HAa Ta3: BUCYIIYBaHHS, MIpOJIi3, CHATIOBAHHS
(OKMCHEHHS), BITHOBIICHHSI.

lasudikanis Giomacu Moke BinOyBaTuCsl 3a JABOMa OCHOBHHUMH CXE€MaMH: NPOTUIIOTOKOBHH 1 mapaieinbHUN
mporecu. [Ipu peamizaliii MPOTUIIOTOKOBOTO IMPOIECY PyX MalkBa i ra3iB y razudikaTtopi MPOTHICKHHUH, MPH IHOMY
rapsdi ra3u OXOJOIKYIOThCS W OJHOYACHO CyIIaTh CHPOBUHY. llepeBaroro IbOro Npolecy € BHCOKHH CTYIIHB
BHUKOpHCTaHHS TeruoTH. Llelt crocid mpusHaueHud s rasudikanii ayxe Bojororo marepiany (o 50 % Boiorm), a
Tako)k OloMacH 3 HU3BKOIO TEMIIEpaTypoOIO IUIABJICHHS 30iH (Hampukiazn comoma). [Ipu pearizamii mporo mporecy Bci
JIETKI PEYOBHMHH, SIKi BHIUISIOTHCS T 9ac HarpiBaHHs IANKBa, BKIIOYAIOYM CMOJH, BUXOIATH i3 Trasudikaropa 0e3
MONEePEAHBOTO PO3KIIaJaHHS.

Buxin cmon y maHomy pasi Mmoxke pocsratd 10-100 r/m . B mapanenpHOMY IpoOIeCi MajguBO 1 ra3-oOKMCHIOBAY
PYXafoThCs B OXHOMY HAIPSIMKY, IIPH L[bOMY IPOAYKTH Tasudikamii mpoxoaaTs yepe3 BUCOKOTEMIEPATypHY 30HY, IO
3YMOBIIIOE PO3KIIIaHHsI CMOJI. BMicT cMon y ra3i B oMy mporieci cTanoBuTh 50-500 Mr/m . YV 3B’A3Ky 3 THM, IO IIPU
napajeapHOMy PyCl OKHCHIOBaYa i Marepiaily He BiIOYBa€ThCs IMOMEPEIHE BUCYIIYBaHHS 0ioMacH, BOJOTICTh 11 HE
noBuHHa nepesuityBaru 30 %. Ha pucyHky 4 noziano cxemy MpOTUIIOTOKOBOTO (3 BUCXIZIHUM PyXOM Ta3y) razudikaropa
13 30HAMHM peaxlliid, piBHAMHU TEMIIEpaTyp, OCHOBHUMH XIMIYHUMHU PEaKIisIMU Ta TOTOKAMH.



VY 30HI 3ropaHHs (OKUCHEHHS) BYIJICIb, IKAH MICTUTHCS B MAJIMBI, CIATIOETHCS 3 aTMOCchepHuM KucHeM. ITix yac
peaxIii BUAUIAETHCS TEIUIOTa, TEMIIEPAaTypa 3pOCTa€e JOTH, IOKH HE BCTAHOBUTHCS JMHAMIYHA PIBHOBAra MiXK BUIUICHHIM
Ta BTPATOIO TEIUIOTH:

C +0; — CO, +Q (393 § xIacsosoms),

\

J

Ta
—l
e,
1500 R
e T migey sy
s = et iy WD T ST TR0y
'-.,."'-;,a- = ok R Py
’.
Catan 14 fel pipme
praaEEn

:

TNdFAFFY . m

aniskitibel N C+ XH—3 CH,

g C + B = C+ H,
C o+ Oy = 200

[N
-

PucyHok 4 - Cxema ImpoTHIOTOKOBOTO ra3u(ikaTopa i3 30HaMHU peakiii

[Ticnst 30HM 3ropaHHS rapsiyMid ra3 MPOXOMUTH KpPi3b 30HY BIAHOBICHHS. TyT HeMae BUIBHOTO KHCHIO, 1 1€
TIPU3BOIUTS JI0 PEAKIii JBOOKCHAY BYTJICIIO - HE3aHMHCTOTO Ta3y - 3 ByIJICIIEM Y MAJIHBI 3 yTBOPEHHSIM OKCHJTY BYTJICIIIO
- JIeTko3aimMucToro rasy. g eHnoTepmiuHa peakiis (3 MOTIMHAHHSM TEIIOTH) HE MOYMHAETHCS, JOKH TeMIepaTypa He
nepeBunuTh 900° C. OKcup ByTJIeIio - TyXKe Bayk/IMBa JIETKO3aiMICTa CIIOJTyKa B Ta3i, Ky OJepXKYyIOTb TaK:

C + C0,+Q (1726 eIxfsmons) —2C0 .

Jpyra BaxjHBa €HIOTEpMiYHA peakilis B 30HI BiJJHOBJCHHS - L€ CIIOJNYYCHHS BOJSHOI Mapu Ta BYIJIELIO 3
BIATBOPEHHSAM OKCHJY BYIJICLIO Ta BOJHIO, 11 4acTillle HA3MBAIOTh "BOJNO-Ta30BOI0 peakiicro" (BUKOPHCTOBYBAJIAcs Ha
CTapuX BYTUIbHHX ra3uikaniifHux cranmisx). OOnaBa ra3u Jerko3aiMICTi, TOMY TEIUIOBA I[IHHICTB Ta3y 3pOCTaE:

C+H0 +Q (1314 glla/xdoms) — CO +H,,

TexHONOTIUYHUIA Tporiec TepMivHOi 0OpoOKM OioMacH CKiIamaeTbes 3 ABOX cTamiil. Ha mepmrii craxmii 6iomaca
ra3u(ikyeTbcs B peXKHUMI TOPIHH 3 MOBITPsIM 1 mapoto. ['oprounii nmponykt rasudikaiii (ra3), sxiit Bmingye H2, CO ta
1HO/II BYTJIEBOMHI a0 iHIII OPraHivYHi CIIONYKH, CIIAIIOETHCS Ha APYTIi CTamil y 3BUYaliHUX CHEPreTHYHHUX YCTAaHOBKAX
(HampuKIIad, y mapoBHX ab0 BOAOTPIHHMX KOT/IaX) 3 BUPOOJICHHIM TEIUIOBOT Ta €JCKTPUYHOT €Hepril.

Takox eheKTHBHUM € BUKOPUCTAaHHS Ta30TypOiHHMX €NeKTPOCTaHIIN 3 ycTaHOBKaMu rasudikaiii 0iomacu, sxi
MmatoTb KK/ 40-45 %. Manuii BMICT CipKM TOJIETIIyE€ OYHUILEHHS T€HEPaTOPHOro ra3y 1 pOOHTH IIi YCTAaHOBKH OUTBII
€KOHOMIYHUMH, HIK €JIEKTPOCTAHIIIT, [0 MPAIIOI0TH Ha BYTiJLI.

lasudikaTop MOBHHEH PO3TAIIOBYBATHCS B Oe3MOCepeHil OJIM3BKOCTI Bil TeHepaTopiB, 00 reHepaToOpHUit Ta3
HAaOXOJMB Ha TOPIHHS, HE BCTHIAlOYH OXOJOIUTHCI. B NPOTUBHOMY pa3li BHHHMKAIOTH NPOOJIEMH, IOB’s3aHI 3
KOHJICHCAITI€}0 CMOJI, I[0 MAalOTh MICIle B ra3i, Ta i3 3a0pyIJHEHHSM CHCTEMH TPYOOIIPOBOIIB. YCTaHOBKA CHCTEMHU
OYHMIIICHHS TEHEPATOPHOTO Ta3y Bill CMOJI 3HAYHO ITiJBHILY€ KaliTalbHI BUTPATH i 3HIKYe Tepmivanii KK/ mpouecy.

Jlexnis 15. Tema: I'inpoenepreruxa. I'inpoesexkTpocTanuii. AKyMyJII0OBaHHS eHepril.

ITnan nekuii:
lNapoenepreruka Ykpainu Ta il posib B eHEpreTHYHOMY OallaHCi JIepiKaBy.
CraH Ta NOTeHIIial Mol TiAPOCHEPTeTHKH Y KPaiHu.
Knacudixkamis ['EC. Bynosa 'EC. KoncTpykifist TypOiH.
AKyMyJISITOpY Ha OCHOBI TOHOBJIOBAJIBHUX JKEPET EHEpril.
TemunoBi akymynsTopu
AKyMyJTIOBaHHS €HEpTii Ha OCHOBI BOJHIO.
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1. ligpoenepreruka YKpainu Ta ii pojib B eHepPreTHYHOMY 0aJjIaHCi JepKaBH.

OCHOBHY POJIb y TIEPETBOPCHHI CHEPrii KOHTHHEHTAJILHOI BOJU Y CJICKTPOCHEPTII0 Ha IiIPOCICKTPOCTAHILINX
Bilirpae MOTEHIiajbHa eHepris. Y TigpoTypOiHax MOTEeHLialbHa SHEpris MepeTBOPIOEThCS Ha KIHETHYHY, a HOTIM B
eJIEKTpOreHepaTopax (TigporeHeparopax) - Ha €JEKTPOCHEPTifo. YMOBOIO OTPHMaHHS BEJMKOI IOTYXKHOCTI €
KOHIIEHTpaLlisl B 00MEKEHOMY IIPOCTOPI 3HAYHOI Pi3HULI PiBHIB BOAM, @ TAKOK CHIIBHOI BOJHOI Teuil.

VY 3B’43Ky 3 HECTayelo MPUPOAHOI PiI3HUII PIBHIB BOJM CTBOPIOIOTHCS IITYYHI 3MiHHU PiBHS 32 JIONIOMOTOIO:

- TITHATTS BEPXHBOTO PiBHS BOIH;

- TIOHIKCHHS HIDKHBOTO PiBHA a00 MOOymoBa MiJ3eMHOI eNEKTPOCTaHIIil; Mo0yIoBa CKOPOIyBAIFHOTO KaHAIY,
3aBJSKH YOMY 3MEHIIYIOTHCS BTPATH TCUH.

Ha mpaxTumi y 6inbImocTi BUMagkiB KOMOIHYIOTE OZHOYACHO KiTbKa 3 IMX CIIOCO0iB. 3apa3 TiapoeHepTis He
BiZlirpae BUPIMIATBHOI PO B MOJAIBIIOMY 3017bIIECHHI 0OCSTIB BUPOOHMIITBA €IEKTPOEHEPTii 3 HACTYNHHUX MPUYHH:
3amacy BOJM, NPUAATHOI J0 BUKOPHCTaHHS B €HEPreTHYHMX IUISX, € OOMEKECHUMHM; IOCTYN J0 Hel € YCKIaJHEHHM
(3Ha4HI BiACTaHI B HAceNlEHWX MYHKTIB JI0 JDKepell BOJHUX PECYpCiB); 3HAUYHHMH € BUTPATH Ha CHOPYMXKCHHS
TiIPOENEeKTPOCTaHIIINH 1 TpUBaIMH Hepiof OKYIMHOCTI iHBecTHHid. He3Baxaioun Ha 1€, CbOTOJHI CHOCTEPIraeThCs
PO3BHUTOK OY/iBHHIITBA TiIPOENEKTPOCTAHIIIN, OCOOIMBO B MICIIEBOCTSIX i3 BEJIMKMMH 3ariacaMu BOAM Ta CIPHUSTINBUMHU
TiJIpOJIOTIYHUMH YMOBaMH.

Haii6inb1i cTaHmil BCTAHOBJIGH] Ha BEJTMKKX PidKax i MatoTh notykHicts 500-700 MBT (Taba. 1). HalimorysxHinri
rixpoenexrpocranuii B cBiTi: [EC «Tpu ymennam» (Kuraif) - 18 200 MBr, Itaiiny (bpasunis/ITaparsaif) - 12600 MBt
(18 x 700 MBT), I'pana-Kymu (CILIA) - 9711 MBr, Casno-1llymenceka (Pocis) - 6096 MBT.

Tabmums 1. - [ToTyXHICTB i €Hepris BCTAHOBICHUX TiApoeneKTpocTanii, mermmx 10 MBt B €C

OcTaHHIMH POKaMH CIIOCTEPIraeThCs 3HAYHUI Mporpec y OyAIBHUITBI HACOCHUX eNeKTpocTaHlii. [ToTyxHicTh
HalOLIBIUX HacocoTypOiH nepesurye 250 MBT.

CydacHa ykpaiHChKa TiZpOCHEpreTHKa IpeACTaBICHA TiAPOCTICKTPOCTAHIIAMI BENWKOI moTyxHOocTi. Lle 6
rizpoenekrpocranniit Jlep>kaBHOI akIioHepHOI TeHepyrodoi kKommaHii «/Iainporigpoenepro» (kackan Kuiscekux I'EC i
I'AEC, KaniBcbka, Kpemenuyipka, J{Hinponsepxxuncbka, JHinposcbka, Ta Kaxoscska I'EC), a takox [IHicTpoBChKa
I'EC y ckiani JlepxaBHoi akuioHepHoi eHeproreHepyrouoi kommanii «J{HicTporigpoenepro» (puc. 1-6). Cymapna
BCTaHOBJICHA NOTYXHICTh Tigpo-arperatiB Ha ' EC nux aBox kommanii - 4700 MBT.

Puc. 1. 3aranpauii Burian Jainposcekoi [EC



Puc. 2. 3araneruii Burisin Jainponzepxuncekoi TEC

Puc. 3. 3araneamit Burnsag Kpemenuynekoi ['EC

Puc. 4. 3aransanii surisan Kuiscekoi 'EC

Puc. 5. 3aransuauii Burisg Kaxoscekoi 'EC



Puc. 6. 3aranbuuii Burisag Kaniscskoi 'EC

Ha xaib, Ha 00’ €KTH MaJIo1 TiJpoeHepreTHKN YKpaiHa JOBI'MH 4ac He 3BepTajia yBaru, 1o OB’ s3aH0 3 PO3BUTKOM
LEHTPATI30BaHOT'O E€JIEKTPOIOCTAauYaHHsI Ta CTIMKOIO TEHACHINEI0 J0 KOHIEHTpalii BUPOOHMIITBA €JIEKTpOECHEeprii Ha
MOTYXXHUX TETUIOBHX 1 riipocTaHmisX. Skio Ha mouatky 50-X pp. KijbKicTh MOOYAOBaHMX MaJIUX TipO-eJIeKTPOCTaHIIN
B YKpaiHi cranoBuia 956 i3 3aransHoto notyxHictio 30 000 kBT Ha croroani B Ykpaini 30eperiocs Bcboro 48 mirounx
MaJIHX TiAPOETEeKTPOCTAHIIN, OUTBIIICTE 3 IKUX MOTPeOye peKOHCTPYKIii. [0 HUX BiHOCATHCS TaKi HOPIBHSIHO MOTY>KHI
cranii, ik Tepebine-Pimpka, ["afiBoponcrka, Kopcynb-IlleBuenkiBcbka, CtebnmiBebka, JIammknHChKa Ta 1HII. Bromis
TIPUPOIHHUX Ta YacOBHX (PakTOpiB B yMOBaxX O€3rocriolapHOTO CTaBJIECHHS JIO IMX CTAHIII MPU3BIB 0 PO3BATY ILIOTO
HaIpPSMKY B €HEPTEeTHIII.

Huni ocHOBOMO TimpoeHepreTuku Ykpainu € kackax JninmpoBcekux I'EC, 00’ emHaHuX y X041 pecTpyKTypH3amii
€HEepreTU4HOi rajiy3i B JIep)KaBHY aKIiOHEPHY TiIpo-eHepreTHYHy KoMmaHilo «J[HimporigpoeHepro». YHIKaJIbHICTh
HinpueMcTBa B ToMy, 1o kackaa I'EC, po3ramoBanuii o [IHinpy Maike Ha TUCSYY KIJIOMETPIiB, Ma€ MOTYXHICTh 3,94
TUC. MBT 13 piyHMM BHPOOITKOM OLIS IECATH MUIBSPIIB KiJIOBAT-TOMUH CICKTPUYHOI €HEPrii, 1[0 B CHEPreTHYHOMY
Oananci Ykpainu ckianae 6is 6 % (uactka TEC - 42-43 %, AEC — 47-48 %, Gnok-craniiii i komyHanbaux TEI] —4 %).

[Moryxnicte Jninposcbkoi 'EC Ha choroani - 1538 MBT, Toxi sk notyxHicts ycix [EC Ykpainu - 4700 MBr.
3a yac cBOTo0 iCHyBaHHs BOHA BUpoOmiia noHa | 207 MinbsSp/IiB KiJIOBAaT-TOJIUH JEIIEBOI €HepTii. 3a CydaCHUMH OL[IHKaMH,
B YMOBaX PHHKOBOI €KOHOMIKH, YHCTHI MPUOYTOK JUI HAPOIHOTO T'OCIIONAPCTBA TIIBKH BiJ NMPOAAXY €EeKTPOEHEpTil
CKJIaB OUTBIIE ABAIIATH MUTBbSIPiB TPUBCHb.

Piunnit BupoOitok /[Hinposcekoi 'EC cranoButh 6inbmie 4 mupa. KBT*rox., mo ckinagae TpeTHHY 3aralbHOTO
BupoOiTKy enexTpoeHeprii Ha ['EC, abo monax 2 % Bin 3arajJbHOAEPKABHOTO BHPOOITKY eNeKTpoeHeprii Bcima
eJIIeKTPOCTaHIiAMHU Kpainu. Tak, 3a 9 micsamiB 2003 poky Ha J{Hinposcekiit [[EC Bupobneno 2,45 mupa. kBr*roa. npu
BupoOiTKy Bcima ['EC 3a meit mepiox 7,06 mapa. kBr*roz. i 3araxpHOMY BHpOOITKY 1o Ykpaini 123 mupa. kBr*roa. (3
HUX eJEeKTpocTaHmisMH MiHnanuBeHepro Ykpainu -118 mipa. kBt*roa.). CobiBapTicTh enekTpoeHeprii 3a 8§ MicAIliB
2002 poxky cknana 0,83 xorn/kBr*rox .

I'impoenekTpocTaHilii MaOTh OcOOJMBE 3HAYEHHS I Yac PETyJIIOBaHHS YacTOTH Ta BHUKOHAHHS rpadika
HaBaHTAXXCHb B EHEPrOCHCTEMI, 1110 MOSCHIOETHCSI MOOUIBHICTIO pOOOTH TiIPOTYPOIH y 3MIHHUX PEXUMax 1 BUHSATKOBIN
OIIepaTHBHOCTI KepyBaHHsI rijipoarperatamMu, 00yMOBJICHUX IX IIOBHOIO aBTOMATHU3AIII€IO0.

VY Toit ke uac, 4700 MBT rigpoeHepreTHyHOT NOTYKHOCTI YKpaiHu ckianaroTh O0iist 9 % cyMapHOi MOTYKHOCTI
€HEepProCUCTEMH, IO HEJOCTATHBhO Ul 3a0e3NeueHHsT MOOILIBHOTO pPEe3epBy €HEPrOCUCTEMHM, SIKWUH Il HamidHOI 1
CTaOUIBLHOT POOOTH PETYJIIOIOUMX ITOTY>KHOCTEH IMOBUHEH CKJIAJIaTH, 32 JAHUMHU CBITOBOT MPAaKTUKH, HEe MeHIe 15 %.

VY neHHWH 1 MiKOBWHA 4Yac J00W, BKIFOYAIOYM 1 BUXIigHI JAHI, 2/3 perynrorounx mnoTyxHocted O0’emHaHOT
eHeprocucTeMu YKpaiHu peainisyerbes Ha JJuinposcebkiii [EC.

2. CraH Ta noTeHLia I MaJIoi rilpoeHepreTHKN YKpaiHu.

3aranpHUA piYHUH TiAPOCHEPreTHYHUN MOTEHITIa) MalliX PidoK YKpainu ckianmae 12,5 mipza kBreron/pik, mo
Maike B YOTHUPHU Pa3H MEPEBHUINYE TMOTECHIIAT BEIHKUX PidYOK. 32 YMOB BHKOPHCTAHHS IUX PECYPCIB VTSI OTPUMAHHS
enexkTpoeHeprii 3a gomomororo MI'EC MoxHa OTpUMAaTH 3HAYHI OOCATH «YUCTOI» CIEKTPOCHEPTIi Ta HOCSIITH 3HAYHOI
€KOHOMIT TPamUIlIHHUX MMATMBHO-CHEPTETUIHUX pecypciB. JOMiIbHIIE eKOHOMIYHU MOTEHIa)l CHEPTETHYHUX PECypPCiB
MaJIuX PivoK, MpeACTaBIeHHUI B Ta0J. 2, OLIHIOIOTH Y 3,7 MipA. kKB1/roj Ha pik.

B Vkpaini HapaxoByeThCs MOHA 63 THUC. MaJIKMX PIYOK 1 BOJOTOKIB 3arajJibHOKO JOBKHUHOKW 135,8 THC. KM, 3 HUX
6m3bko 60 tHe. (95 %) - ayxe maii (noBxuHa MeHiie HiX 10 kM), IXHS cymapHa JOBxHHA - 112 TUC. KM, cepeiHs
JIOB)KHHA OIHOTO BOJIOTOKY-1,9 kM. HaliMeHIIi BOAOTOKH 3 CEPEIHBOIO JTOBKUHOIO JI0 3,5 KM 3HAXOAAThCS B OaceriHax
piuok Crpuii, Yepemo, buctpuus, Typis, Cteura, CHoB, Octep Ta UepBona. B Ykpaini 3212 manux pidok JOBXKHHOIO
Tpoxu Outbmie 1 kM, TX 3arajpHa TOBXKUHA CKiIagae Onmu3bko 74 Thc. kM. 3 HUX y Oaceiini [nictpa - 453 piuku (14 %),
3arajibHa JTOBXKUHA AKUX BiamoBigHo 32,1 ta 10,6 THC. KM.

Tabu. 2 - 'igpoeHepreTHYHIH TOTEHIIAT MaTX PiYOK YKpaiHu

IepeBakHa GUIBIIICTH MATUX PIYOK MAKOTh TOBKMHY MeHIe Hixk 10 kM i miomty Bogos6opy Bix 20,1 1o 500 km?

(87 % Bciei kinbkocTi 1 72 % BCi€l JOBXUHYA MaIKX PIYOK YKpaiHu). 3HauHa iX KUIBKICTh y 6aceiinax Bicawm, IliBaenHoOTO
Bbyry (9,2 %) Ta [lynaro (8,3 %); cymapHa 1OBXKHHA 3a3HAYCHUX PidOK B Oaceiini Bicnu cknanae 84 %, B [IpuuopHOMOD’T
— 64 %) ix 3aranbHOT 10BkUHY. KiNbKicTh MaIUX pivok 3 miomero Bogo3abopy Bia 20 1o 500 km? Bij 3aranbHOi KiIbKOCTI
MaJliX pidok B YKpaiHi ckinanae 63 %, a ix cymapHa noBxuHa — 64 %.

Mayux pidok 3 moniero Bogo36opy Bix 50,1 1o 100 km? HapaxoByeThest 890 (28 % 3aranbHOI KibKOCTI), a 3
HallMeHIIOK mIomero Bogo36opy Big 20,1 xo 50 km? -797 piuok (25 %).

CepeHs IIIOIIA BOA03a00py MaJIoi piuky B YKpaiHi cknagae 61u3bko 10 kM2, cepeHs TOBXKUHA - 3 KM, IIIEHICTh
piukoBoi mepexi - 0,31 km/m2 Ilupuna piukosoro GaceifHy konupaeTbes Big 5-10 kM B ripcbkux paiionax g0 10-15 km



Ha pewuri Teputopii. HaiiOinbmii Haxun Bogo3abopy crocrepiraerbest y piuok 3akapnatts (230 %), HaitmeHwuit - y
piuok [Ipuaninposcbkoi Hu30BUHH (6,7 %).

[ToTeHwiiHI TiApOEHEPreTUYHI pecypcH MaluX piYoK pPO3MOAUIeHI Ha TepuTopii YKpaiHu HaJ3BUYAiHO
HepiBHOMipHO. Tak, y ripcekux obnactsax (JIbBiBcbkil, 3akapnarchkiid, IBaHO-MDpaHKiBCbKiM 1 YepHiBEUbKiil)
3ocepemkeHo 71,7 %) ycix EHEPreTHYHUX PECypciB MalMX pidok, a B ceMu o0Omactsax IloJirbChkoi BHUCOYMHU
(Binnuupkii, XXuromupceskii, Kuisebkiii, KipoBorpancekiid, TepHoninbebkili, XMenbHUIBKIH Ta UepkackKiii) - BChOTo
14,2%. Hait6111p111050 BOZOHOCHICTIO XapaKTepU3y€eThes 3aKapraTchka o0macts - 4532,0 miH. kBreron/pik (36,3 %) no
MACYMKY), a Takox JIpBiBcbKka -1814 muH. kBreron/pik (14,5 %). Xepconcrka i 3amopispka 061acTi Maike HE MarOTh
MTOTEHIITHAX 3aIaciB eHeprii MalnuX PidoK.

Ha gactuny npurokis pidok [nictpa, Tucwu, [Ipyty Ta IliBnernoro byry npunanae 82% Bcix riapoeHepreTHIHIX
pecypciB YkpaiHu 1o Majux pidkax, a BChOTO0, 3 BpaXyBaHHAM IIpaBobepekHuX mputok Jaimpa # [Ipum’ saTi, y 3axigHii
4yacTHHI YKpaiHu 30cepelkeHo 01m3bko 90% Beix 3amaciB TijpoeHeprii.

VY noBoeHHUI nepio]] enekTpudikallis CUIbCHKOrO rOCHOAapCTBa IPYHTYBajIacs Ha 30UIbIICHH] TOTYXHOCTEH 1
MOJIITIICHH] TEXHIKO-€KOHOMIYHHX MMOKA3HUKIB MaJIUX T'1pPOCICKTPOCTAHIIIH.

Jo MI'EC nouanu noBepraruch Ha moyarky 80-x pp., KOJIHM yCBIJOMHIM HEOOXITHICTh NMEPEOLiHKH PecypciB i
peaJbHUX 3aTpaT Ha OCBOEHHS, BUIO0YTOK Ta TPAHCIOPTYBaHHS OPraHiYHOTO MajbHOTO, a TAaKOX 3BEPTATH yBary Ha
€KOJIOT1YHI IPOOJIEMH.

[orounnit Texniunmii cran nitounx ['EC xapakrepusyeTbcs 3HaYHUM a00 LUIKOBUTHUM 3HOIIEHHM OCHOBHOTO
T1IPOCHIIOBOTO, TIiIPOTEXHIYHOTO Ta EJIEKTPOTEXHIYHOro OOJaJaHAHHSAM; HAsSBHICTIO HECHPAaBHOCTEH Y CHopynax
HaIipHOTO (POHTY, SKi MOXKYTh CTaTH MPUIMHOIO BUHUKHEHHS aBapiiiHUX CHUTYaIliif; 3aMyJICHHSM BOJIOCXOBHII]; POCTOM
3a00py BOIM Ha HEEHEPTeTHYHI MOTPEOH; pOSMHUBAMHU YKPIIICHh BOJO3IMBHUX 1 OEPETOBHX MUISHOK HWXHIX 0’ediB 1
T.IL

Binemricts Mamux TEC, moOynoBanux me B 50-60 pp. XX cT., moTpeOyrOTh pe-KOHCTPYKIIii, 3HaYHa KiJIbKICTb -
MOBHOTO BifiHOBNEHHs. O/IHAK 4Yepe3 CKIaJHUI eKOHOMIYHMI Ta (DiHAHCOBHMII cTaH OUIBIIOCTI Cy0’€KTIB TOCIIONAPCHKOT
TiSUTBHOCTI, OO0 SKHX HaJeXXaTh 00’€KTH Manoi TiIpOSHEPTeTHKH, 3HAYHE MOJOPOKYaHHA OyIiBHUIITBA, MPAKTHIHO
MIPUITMHIIIOCS OHOBJICHHS OCHOBHHX (OHAIB IIuX 00’ekTiB. JlocBin BimHOBIeHH: neskux Manux I'EC okpecnuB HHU3KY
po0ieM HOPMATHBHO-IPABOBOTO, OPraHi3allifHOTO Ta TEXHIYHOTO XapaKTepy, sKi HOTPeOyIOTh BUPILICHHS.

B Vkpaini npukiiamoM Majoi riIpoeIeKTpoCTaHIlii, 1o OyJia Helllo1aBHO BBEICHA B SKCILTYaTaIlil0 MOYKE CITY)KUTH
Slonynunpka [EC Ha BykoBuni. Po6oTy o BinHOBIEHHIO Maoi rigpoenekrpocTaniii B ceni S6mynuns [1yTuBiabchkoro
paiioHy TpuBaJK 2 POKH 1 OyJIM OCTaTOYHO 3aBepiieHi B BepecHi 2009 p. 3aranpHa BapTiCTh BUKOHAHUX JJTS BiTHOBIICHHS
CTaHWil pobiT - 6:1M3bKO0 8,5 MIIH TpH.

Sonyannpka EC 3a0e3neuye eKoloriqvHO YHCTOI0 €IEKTPUYHOIO SHEPri€lo, 0 MAa€ HalBHILY PEHTA0EIbHICTD,
MemkaHniB ommxHiX cut. TEC B S16mayHuIi - nepuBamiiHOTO THITY 3 TeHEpyI04OoIo moTyskHicTio 10 1000 xBr.

Came 1IISIXOM BIJTHOBJIGHHS CTapHX Ta cropy pkeHHs HoBuX [ EC, MemKaHIi BiJialneHuX perioHiB MOXKYTh OyTH
3a0e3medeHi JemeBO0 eIeKTPUIHOI0 eHeprieto. OCOOIMBO aKTyallbHOIO I TTIpo0IeMa € y TipChbKii MiCIIEBOCTI, aJKe B
pasi aBapiii eNeKTPOMEPEK CIOIN BaXKKO MICTATHCS Ta BUHUKAIOTH CKIIAIHOMII 3 HAJTaroPKEHHIM ITOIITKOIKCHb.

Haiiommkanm yacoM mependavaeThCsl BiTHOBICHHS Ta BBEACHHS B €KCIDIyaTAalil0 1HIINX HUHI HETPAIFOI0UNX
manux ['EC bykoBunu, sxi misiim Ha Tepuropii kpato y 60-70-x pp. XX cT., 30kpema, MiniiBcbkoi, bannmiBcbkoi,
Icnacbkoi Ta Kam’stHCBKO.

B H/II I'igporipoekt M. Kuepa Oyiio npoaHaitizoBaHO TEXHIYHI MOXKIIUBOCTI €HEPreTUYHOTO BUKOPUCTAHHS CTOKY
0araTbOX MaJMX PIYOK: PIBHMHHHUX DPIYOK MOTYKHicTiO a0 1,7 thc. kBt 1 ripcekux no 2 Ttuc. kBT. Sk cBimuuTh
NPOBEJCHUIT aHami3, L YacTHHA TiPOCHEPreTHYHOro NOTEeHUially YKpaiHH TEeXHIYHO MOXKe OYTH OCBO€HA IpH
3actocyBanHi Mikpo-I'EC, 10 CIy’)XUTHMYTh HE JIMIIE JDKEPEeJIOM eJEeKTPOeHeprii, aje i npsSMHM INPHBOJIOM
pi3HOMaHITHHX MamuH. Hal0inaplml IIMpoKe 3acTOCyBaHHS TaKi CTaHILii MOXYTh OTpUMATH sl 3a0e3NeueHHs
CJICKTPOCHEPTI€I0  CTAI[iOHAPHUX CUTbCHKUX CIIOKMBAdiB, TiPCHKOBUIOOYBHHX O0O0’€KTIB, CTaHI[ Ta TIOCTIB
T1IPOMETE0CTy KON, TYPUCTHYHUX Ta PEKpeallifHUX KOMILIEKCIB, MUCIMBCHKHX Ta JCO3aroTiBEIbHUX TOCIIOJApPCTB,
BiliCEKOBHUX Ta 0araTboX IHIIAX 00’ €KTIB.

EdextuBHOO BUsBIS€ThCS ekcIuryaTamiss Mikpo-I'EC mis CymyTHBOrO BHpPOOHMIITBA E€IEKTPOEHEprii mpu
CIOPYIDKEHHI iX y CKIIAl Pi3HOMaHITHUX TiAPOTEXHIYHUX 00’€KTiB (Ha BOIOCKHAAX, CHCTEMaX BOJOIOCTAYaHHS, HA
kaHanax). Haiibinpmr mepcrnekTHBHUMHU € 00’€KTH 31 3HAYHUM IEepPeBaKaHHAM EHEprorocTavyaHHS B JITHIH mepion,
OCKUTBKH Y OUIBIIOCTI MaHMX PidYOK B3MMKY MPAKTHYHO BIiICYTHIH BOJOCTIK, a CE30HHE PETYIIOBAHHS ICTOTHO 3HIKYE
ekoHoMiuHy edexTrBHICTh Mikpo-I'EC. B medxmx Bumaakax JOUUTBHO BUKOpuCTOBYBaTH Mikpo-I'EC y xomrutekci 3
BITPOBHMH-, TE€JIIOYCTAHOBKAMM Ta IHIIMMH JpKepenamu eHeprii. CTBOPEHHS TaKMX EHEPrOKOMIUIEKCIB - OJHMH 13
MEPCIIEKTUBHUX HAIMPSIMKIB Cy4aCHUX PO3pPOOOK.

3. Kaacugikauis I'EC. Byaosa 'EC. KoneTpykuist TypOiH.

[oka3HukyM poboTH TypOiH, ENEKTPOCTAHIIIT Ta TPOTEXHIYHUX CHOPYI, IO IMiA-BOJSTH BOAY J0 €1€KTPOCTaHLIIl,
HaAWOLIbIIe 3aeXaTh BiJ MPOIMYCKHOI 34aTHOCTI. [1im0ip Ii€l BEeTUYMHHN € JOCUTHh CKIAJHUM, OCKUIBKH IPOIYCKHA
3MIATHICTD JTy’Ke 3aJE€XHUTh BiJ BEJIWUHH, IO 3MIHIOIOTHCS B Pi3HI MOPH POKY, - BiJl MPHUIUINBIB PIKU Ta BiJ XapakTepy
poboTn enekrpocranuii. KopucHuil Hamip eNeKTpOCTaHI] 3aJIS)KUTh BiJ TOomorpadiyHUX YMOB, a TaKOX BiJ] METOIY
CTBOpPEHHA BONHOTO piBHA. E(eKkTuBHICTH poOOTH TimpoenekTpocTaHmii BU3HadaeTbes sk mpo0yTok KKJI TypOinwm,
reHepaTopa Ta TpacdopmaTopa.

limpoenekTpocTaHIlii iCTOTHO Pi3HATHCS MDK CO0OO, M0 OOYMOBJICHO HEOOXITHICTIO iX MPHUCTOCYBAaHHS IO
KOHKPETHUX ICHYIOUHX JIOKaJBHHX YMOB. [ipoeneKkTpocTaHmii MOXKHA MOTUIMTH HA TPYIH 32 TAKUMH KPHUTEPIsIMH:
BEIMYMHOIO HAIMOpPy BOIHU, CIIOCOOOM pEryNIOBaHHS HAaBAaHTAXXCHb B EJCKTPOCHEPreTHUHIH CHCTEMi, CHOCOOOM



yIpaBJiHHS BOJHMMH 3aracamu. HaiiOinbln mommpeHuM, ajie HEOJAHO3HAYHUM KpUTepieM kiacudikauii € BeaMyrHa
Haropy BOJH.

Po3pi3HAIOTE HH3BKO-, CEPEAHBO- Ta BHUCOKOHANIPHI eyieKTpocTaHlil. HH3bKOHAIIPHUMU BBaXKAIOTHCS
€JIEKTPOCTAHIII 3 HaropoM 110 15 M, cepeHbo - 3 HaropoM 15-50 M, Bicoko - moHaz 50 M.

Bynosa rinpoenexkTpocranuiii

ligpoTexHiuni cnopyau, eJieMeHTH riipoeaeKTPOCTaHLiH, MexaHiuHi mpucTpoi

KanitanoBkiafeHHs: y TiAPOCNEKTPUYHI OO0 ’€KTH, METOK SKHX € BHKOPHUCTaHHS NPHPOTHHX 3allacis,
peanizyloThes, SK MPaBUIIO, Y MeKax 0araToLUIBOBHX IPOrpaM 00’€KTiB BOAHOTO TOCIIONAPCTBA, TOOTO Le NMPOCKTH
VIPAaBITiHHA SK BOAHUMH, TaK i eHEPreTHIHHUMH pecypcamu. LIi mpoekTH, KpiM eHepreTHYHNX, MAlOTh i iHIII 3aBIaHHS,
HaIPUKJIAA: KOHTPOJIb MaBOJKOBUX KOJIHMBaHb, HAKOIIMYEHHS 3alaciB BOAU IJIS IIPOMUCIIOBOCTI, MIiCT, CTBOPEHHS YMOB
JUTA CYOHOTUTABCTBA. Taki 3aBIaHHS € CyNepewINBIMHM, OCKUTBKH IITYYHI Tedii Ta JaMOW yCKIIaJHIOIOTH ITEPEMIIICHHS
pubu Bropy 3a tediero. CTBOPEHHS HaBIraliifHNX KaHaJliB 3 HE3HAUHMM PIBHEM BOJU € NEUICBLIMM JJIsl CyJHOIJIABCTBA,
asie 00MEXy€e MOXKIIMBICTh BAKOPUCTAHHS PIYKH ISl €J1€KTPO-EHEPreTUYHUX IILJICH.

lNaporexHiuHi criopyau, 3aJI€XKHO BiJ| IPU3HAYCHHS, MOYKHA TIO/IIMTH Ha:

- HaKONMYYyBAaJbHI CIIOPYH, JI0 SIKUX BITHOCSTH Tpelili Ta 1amowu;

- BOJ103a00pH;

- CIIOPYAH, LIO MiZABOAATH 1 BIABOASATH BOMY, - KaHAJIH, TPYOOIIPOBOIM Ta TYHEJI pa3oM i3 CYIPOBOIKYIOUUMH
CHOpYyIaMH;

- 1HII CIIOpPY/IH, TaKi SIK CyTHOIUIABHI HIJIIO3H, TIEPETIPaBy Uil pHO, CIIyCKH JUIS TIJIOTIB.

VY rigpoTexHiyHOMY OYIIBHHULTBI PO3PI3HAIOTH OETOHHI, 3eMJIsiHI rpebui Ta kaHamu. Y Ilombimi HaWOimbmn
momupeHi 0eToHHI rpebiri BaYKKOTo THITY. 3eMIIsHI rpedii OyAyioTh Ha HU3MHHUX TepuTopisx. g 3abopy Bomu, mo
GITBTPYETHhCA Yepe3 TpedITto, 3aCTOCOBYIOTHCS ApEHAXKHI CUCTeMH. ['peliri HACTUTBKH K MOMIUPEHi, 5K i TOPOTH It
IPOMAJICEKOTO TPaHCHOPTY. EHepreTHyHi KaHaM, WO 3’ €AHYIOTh BOJOMMHUILE 3 €IEKTPOCTAHILIEI, PO3MIIIYIOTHCS Y
TpaHiei. 3MII[HeHHsI KaHAJIB 3/IICHIOETHCSI OETOHHUMU, 32113006 TOHHUMH 200 ac(hanbTOOETOHHUMH TLTUTAMH.

I'igpoenekTpocTaHIlis CKIATAETHCS 3 TAKUX OCHOBHUX EJIIEMEHTIB: KOPITYyC €EeKTPOCTaHI] (ITiIBOAHA YaCTHHA),
MaIlIWHHA 3ajla, MOHTOKHUHM MaBiUTBHOH, ITOMOMDKHI MPUMINICHHS Ta KOMYyHiKamiifHi 3’enHanas. Ha Hu3bKOHAMIpHIN
eNEeKTPOCTaHMLii Oinbllla YacTHHA KOPILyca 3HAXOAUTHCS IiJ BOJOIO U SIBIsE cO00I0 CHOPYAY, IO HarpOMaKy€e BOAY.
Po3mipu kopryca 3anexaTh BiJ CHOCO0Y MiZIBEJCHHS BOJIH, & TAKOXK BiJl BUIY Ta BEJIMYMHHU TypOiHH.

[iapoenekTpocTaHIis CKIANAEThCs 3 0araThboX B3a€EMOJIIIOUUX MPUCTPOIB, BiJl IKOCTI SIKMX 3aJISKUTh HAIIIHICTD
1 eheKTHBHICTH 11 poOOTH.

MexaniyHe 00J1aJHaHHSI T'1IPOEIEKTPOCTaHIIi BKIIOYAE:

a) 3aCyBHU Ta 3aKpUTTS, [IPU3HAUYCHI AJISI IIBUAKOTO (2-3 XB.) MEPEKPUTTS NPUTOKY BOAM IIiJ] Yac aBapii
TypOiHH; IIe MOKYTh OYTH IUIOCKI CETMEHTHI 3aCyBH, L0 YIPABIISIOTHCS TiAPaBIiYHIMU JICOiKaMH, a TAKOX JPOCETbHI
KJIaNaHM Ta IIapoBi KpaHU, KepOBaHi riApaBIivHIMHU IPUBOAAMH; HA IEPi0 PEMOHTY BU-KOPHCTOBYIOTh TAKOK PEMOHTHI
3aCyBH;

0) BITyCKHA PEIIIiTKa B MPHCTPOI MEXaHIYHOI OYMCTKH, PHU3HAYCHA [T 3aXUCTY TypOiHH BiJ 3a0pyIHECHB
Y BOJi (IepeBUHH, JIHOTY, BOIOPOCTEH);

B) iIHOMHO-TPAHCIIOPTHI MPUCTPOT (KpaHH, B T.4. KO3JIOBI), HEOOXiqHI MiJi YaC MOHTaXY Ta PEMOHTY
TJPOCUCTEMH i JOMMOMDKHHX IPUCTPOIB, AT MiJiHMaHHS PEMOHTHHUX 3aCyBiB, TpaT i T.IL.;

T) KOMITPECOPH;

1) MacJyIsiHI BUMUKaYi;

e) CUCTEMa OXOJIOJDKEHHS T1IIINITHUKIB, F€HepaTOpiB, TpaHC()OPMATOPIB TOLIO.

MainuHHi 3aJ4 MOXKHA TMTOAUTUTH Ha TPH BUIH:

- KJIaCHYHA 3aJla, OCHAIlleHa KPaHOM, NPU3HAYEHUM JUISI MOHTaXYy Ta pEMOHTY TypOOCHCTEMH;

- 3aj1a CIPOIIEHOTo OY/IBHUIITBA, B SIKill BCTAHOBIIOETHCS KO3JIOBHH KpaH;

6e3 okpeMoi 3a1H, KOJIM KpaH pyXaeThest yepes Bech kopryc MI'EC, renepatopu 3aXuILeHi JIETKUM KOPITyCOM.
Tiopoakymynioroui enekmpocmanyii 3 npuMycoeum nOMHY6aHHAM

3aBIaHHsIM LiIPOAKYMYSIFOI0UOI eJIeKTPOCTAHIIT € He CTUILKU BUPOOHHLITBO €J1€KTPOCHEPT i, SIK 11 aKyMyJIIOBaHHS

(puc. 9.).

Puc. 9. TloryxHictsb rimpoenexrpocranuiii (1910-2000 pp, MBT)



3acTocyBaHHS TiAPOAKYMYJIFOIOUOT SIIEKTPOCTAHINT JIOIUIBHE JIMIIE Y MMOEHAHHI 3 CIEKTPOCTAHIISIMH, B SIKUX
BUHMKAIOTh NIEPIOANYHI HAJJIMIIKK SHEPTii, CIPUYMHEHI HEMOKIIMBICTIO IBUAKOTO PETrYJIIOBaHHS KUIBKOCTI BUPOOJICHOT
€JIEKTPOCHEPTii B 3aJICKHOCTI BiJl IOTOYHOI'O MOMKUTY (0COOIMBO B TCIUIOBUX CIEKTPOCTAHIISX, OMAIFOBAHUX BYTIILISAM).
Hagmumiok TOTY»KHOCTI, MO aKyMYJIOEThCS BHOYI, 3HHK OW OE3MOBOPOTHO, SKOWM BIiH HE HAKOIMHYYBaBCS
AKyMYJTFOIOIOUMMU €JICKTPOCTAHINSIMA Y BUTIISII MOTEHIIANBHOI eHeprii Boau. Maiike 30 % elekTpoeHeprii B bOMY
MpoIeci BTPAYa€eThcs. TakUM YHHOM, TiIPOaKyMYIFOOYa CIECKTPOCTAHIlS € BHUCOKOC()EKTHBHUM aKyMYJIATOPOM
BEJINYE3HOI EMHOCTI.

Puc. 4.10. CxemaruaHe 300paxeHHs Ta (HPOTO TiPOAKYMYJITIOI0U0] €IEKTPOCTAaHIIIT

VY mepion mepeBUINEHHS BHUPOOHHUIITBA €NEKTPOCHEPTii HaJ MOTpeOOr0 B Hill BoJa 3 HIDKHBOTO pe3epByapy
HAKavdyeThCs 0 BEPXHBOTO, a TIOTIM - Y TIKOBi TOAWHY - BifOyBa€eTHCS 3BOPOTHIIT mpoiiec.

Po3pi3HsAIOTH 1Ba OCHOBHI PeXXUMH pOOOTH TOJIOBHUX IIPUCTPOIB aKyMYJTIOIOI0UOT eJIeKTPOCTaHIIli: FeHepaTOPHUit
i HaCOCHUH. Y TeHEepaTOPHOMY PEKHUMI HAKOIHMYCHA y BEPXHHOMY pe3epByapi Boga obeprae TypOiHY, BHPOOISIOUU
€JIEKTPOCHEPTII0, a Y HACOCHOMY PEXHMI HAacoC MepeKadye BOLYy 3 HIDKHBOTO pe3epByapy IO BEPXHBOIO 3 METOIO
HaKOIMYEHHS B HbOMY TIOTEHIIHHOI eHeprii Boju.

3 TOYKM 30py EJNEKTPOCHEPreTHYHOI CHUCTEMH MOXKHA BHJUTUTH HACTYIHI BHIM POOOTH aKyMYJIOIOYHX
€JICKTPOCTAHIII: MporpaMHa Ta cTabuTi3yroua.

[Iporpamua poboTa: eneKkTpocTaHIisi BUPOOISE ,,JOPOXKTY ITKOBY €IEKTPOCHEPrilo 3a JIONMOMOIOI0 BOJH, IO
TepeKadyeThesl 10 BEPXHBOI'O pe3epByapa HacocamH, IO B CBOIO YEpry OTPUMYIOThH ,,JICIIEBINY” €JIEKTPOCHEPriio 3
€JIEKTPOCHEPTETUYHOI CHCTEMH Y TIepio/] ii He3HAUHOTO HaBaHTAXXEHHs BHOYI a00 BAeHb. EnekTpoeHepriro 11 JBUTYHIB
HACOCIB ITOCTA4al0Th MTAPOBI, AAEPHI Ta MPUIUIHBHI eJeKTpocTaHii. [1i7 9ac mMKOBOTO e1eKTPIYHOTO HaBaHTAXKEHHS BOJA
HAKa4yeThCs N0 TimpoTypOiHU, 3B’s3aHOI OE3MOCepeHFO 3 CHHXPOHHOIO ENEKTPUYHOI MAIIWHO, NMEePETBOPIOIOYN
HAKOIIWYCHY B BEPXHHOMY BOJIOCXOBHIII SHEPIit0 BOAU Ha CIICKTPOCHEPTIIO.

Crabinizyroda poboTa: TiIpoaKyMyIIior0Ua eIeKTPOCTAHIIIS 3aBASKH CBOIM JHHAMIYHAM XapaKTEPHCTUKAM MOXKE
OpaTu y4acTh B yCTaNIOBAaHHI IIBHUIKUX IEpeNajiB y HaBaHTAXXEHHI eJeKTPOCHepPreTHYHoi cucrtemu. Lleit Bua po6oTu
MOKHA BiIHECTH IO PETYJIIOBaHHSA CHEPIeTHYHOI CHUCTEMH. Y I[bOMY PEXHMI TiAPOAKyMYJIOI0Ya EIEeKTPOCTAHIIiS
3ano0irac BUHUKHEHHIO TaKHX aBapidiHMX CUTYyallill y eJIeKTPOSHEPreTUyHIi CUCTeMI, IK KOPOTKOCTPOKOBHU BHXiJ i3
Jany oOjajHaHHS TEIUIOBOI ENEKTPOCTaHIil abo mNepeHaBaHTaKEHHs eHepreTHyHol cucreMu. [igpoakymyiioroua
€JIEKTPOCTAHIIISl B [IbOMY BHIAJIKy € 3HAUHHM 3aKyMyJbOBaHHM pPE3epBOM 1 B pasi panToBOro Ae(iluTy MOTYXHOCTI
BKITIOYAETHCS y TEHEPATOPHOMY PEXHMI, a MPpHU CTpHOKONOAIOHOMY 301IbIIEHH] MOTYXKHOCTI HaBNAaKH NEPEXOINUTH 110
HACOCHOTO PEXUMY.

BepxHiMu pe3epByapaMu TiIpOaKyMyJSIIIHOT €NeKTPOCTAHIIlI MOXyTh OyTH TpuUpomHi abo IITy4Hi
BOJIOCXOBHIIA. B SIKOCTI HIDKHIX pe3epByapiB BUKOPHCTOBYIOTECS 03€pa, IIEPEropo/LKEHI JIOIMHY PiK, cTapi maxTy abo
CreliabHO MOOYAOBaHI MTY4YHI BOJOCXOBHIIA. [IpuHaliMHI OJHMH i3 pe3epByapiB MycuTh OyTH HAllOBHEHHH BOIOIO
MIPUPOIHOTO MPUTOKY 3 METOIO ITOKPUTTS BTPAT, ITOB’SI3aHMUX i3 BUMIAPOBYBAHHIM Ta BUTIKaHHSAM BOJH.

B axymynsmiiiHii e1ekTpocTaHIii, Ha BIAMIHY BiJ IHIIMX TiAPOETEKTPOCTAHIIIN, AyKe BaXIMBUM HapaMEeTPOM €
Hamip Hu. YnM OimeImM € Harip, THM MEHIIIa €EMHICTh pe3epByapiB HEOOXiTHA IS OTPIMAaHHS BH3HAYCHOI KITBKOCTI
eHeprii, a 11e B CBOIO Yepry JI03BOJISIE 3MEHIIUTH KalliTAIOBKIIaIeHHs . €EMHOCTI pe3epByapiB BUCTa4yae Ha 2-6 TOJMHHY
poboTy TypOiHM. AKyMyJSIiHHI €NeKTPOCTAHII B3arami IMOBMHHI Martu Hamopu Oimbime 100 M, ane Ha MpaKTHIi
BHUKOPHCTOBYIOTb 1 3 MEHIIIMMH HaIlOPaMH.

BaxuBuM mapameTpoMm Mpu po3paxyHKax iHBECTUIIIHHOT NPUBAOINBOCTI MPOEKTY Ta CTPOKIB HOTO OKYITHOCTI €
KK]I akymysrorouoi enekTpoctaHilii. ToMy 0coOIHBY yBary HEOOXiTHO MPHUIUIATH MPABUILHOMY MiI00pY 00JIaHAHHS
JUISL CTaHII.

IMepmii axkymysroroui  enekTpocTaHuii Oynu oOsajHaHi TPUMAIIMHHUMM, a00 HaBITh YOTHPUMALIMHHUMH
cucremamu. Jlo ckiamy arperaty BXOJWJIM: TypOiHa, CHHXPOHHA €JIEKTpPHUYHA MAIllMHA B SIKOCTI CJICKTPOABHUIYHA JUIS
JKMBJICHHS Hacocy Ta Hacoc. IlepeBaroro Takux cucteM OyB MIBUAKHN IEpexij] BiJi HACOCHOTO JIO0 TypOIHHOTO peXumy
pobotr Ta HaBmakw. Alle, HE3BAXKAIOUM Ha OC3CYMHIBHI TEXHIYHI NIEpEeBard TPUMAITUHHNAX arperarTiB, i3 eKOHOMIYHHUX
MipKyBaHb BOHH OynM 3aMiHCHI JBOMa- IMMHHUMH PEBEPCHUMH TypOOCHCTEMaMd - Hacoc-TypOiHa. [HBecTHIIHHUX
KOIITIB HA HACOC-TYPOiHHY €JIeKTPOCTaHIiIo MoTpidHO Ha 10-15 % MeHmIe, HIX HAa TPUMAIIHHHI arperarty.



[ IpOKOMILICKCH aKyMYJTIOIOUYHX €JIEKTPOCTAHIIIT BKIIOYAIOTHCS Y POOOTY J0 KUTBKOX JCCATKIB pa3iB YIIPOIOBK
J00H, TOMY BUHUKA€E HEOOXIHICTh X 4aCTOTO 3aMycKy B 000X pe)KMMax 1 3ylWHKH P BiZIMOBI YH MPH 3MiHI XapakTepy
pobotu. Ile BuMarae 3MiHHM HaNpsIMKY OOCpTaHHS 3BOPOTHHX cucTeM. KoeH i3 1BOX BHIIB pOOOTH CHCTEMH BHMArae
CBOTO CIIOCO0Y 3aIlyCKy:

a) 3aIlyCK Tiipoarperary Bi0yBaeThCs MIJISIXOM I10/1adi BOAM Ha JIOMATi poTopa;

0) IIPY 3aITyCcKy 10 poOOTH HAacocy BHMaraeThCsl PO3TiH arperaTry 0 CHHXPOHHOI HIBHAKOCTI, TIPH SIKiH
TeHEepaTop MpanoBaTHME K CHHXPOHHHHN IBUTYH [5].

Haii6inpmma rigpoakyMyioroda eneKTPOCTaHIIIS 3 IPIMYCOBHUM IIOMITYBaHHSM - Iie eleKTpocTaHuis JKapHoBenb
(Zamowiec), notyxHicTio 716 MBT. V Hiif BUKOpUCTOBYE 2 BOI030ipHUKH - BEPXHIH MITydHNH 3 moBepxHeto 135 ra i
emuicTio 13,8 MitH M3 Ta HIKHIA IPHPOTHUIA, SKUM € JKapHOBembKe 03epo 3 noBepxHer 1470 ra. PisHums piBHIB Mix
MTOBEPXHSAMH BOJH Y 30ipHHKax cTaHOBHTH Bix 110 mo 126 M. Yac HamoBHEHHS BEPXHHOTO 30ipHIKA CTAHOBUTH OJIM3BKO
6 ronun. Ha enextpocTtaniiii BctaHoBieHo 4 TypOiHu 3 moTyxkHicTio 176 MBT koXKHa.

IIpomouni ciopoenexmpocmanyii

[IpoTouHa enekTpocTaHiis - I€ TiAPOSIEKTPOCTAHISI, 10 BUKOPHCTOBYE E€HEPril0 TMOTOKY BOAW Tmicis il
HE3HAYHOTO HAKOMMYEHHSI.

VY NoJBbCHKUX YMOBAX y TPYIIi MPOTOYHUX EIEKTPOCTAHIiI iCTOTHE 3HAYSHHS MAlOTh, IIEPII 32 BCE, HU3bKOHAITIPHI
EJIEKTPOCTAHIIT 3 3eMJITHUMH I'peOIsiMu.

Ha enextpocTaHiisx, BCTAHOBJIEHNX Ha IPChKUX PiKax, BOJA 10 TypOiHU MOKE TAKOXK JOBOJUTHUCS CIIENiaIbHUMHU
HaIlipHAMH TPyOOIIPOBOAAMH.

Koncmpykuyia mypoin

Koncmpyxyia mypbin @pencica

IIpu Hamopax Bume 10 M mepeBaXHO BCTAaHOBIIOIOTH TypOiHN @percica (puc.11). Bonu criiiki 1o kaBiTarii,
3aBIIIKHA YOMY HEMae IMoTpedu TIarOoKoro po3MimeHHs poropa. Le monerurye BUKOHAHHS OyIiBEIEHUX POOIT.

Ilepen BxomoM 110 TypOiHM 3HAXOANUTHCS MIBUAKOII0OYA aBapiiHa 3aCyBKa. Y TypOOKOMILIEKCi, IPEICTaBICHOMY
Ha puc. 11, BiICYyTHS MOXJIMBICTH YHPABIIHHS IOJIOKEHHIM PYXOMHX JONATEH, M0 3yCTPIYa€ThCS B OLIBII MOTYKHUX
MPUCTPOSX. YTIPABIiHHSA BUTPATOIO BOAM BiOYBA€THCS 3a MOMOMOTOI0 PEryNIO0UY0i BXiIHOI 3aCyBKH. 3alie)kKHO BiJ
BEJIMYMHY HANIOPY Ta He0OXiAHOT 00epTOBOT IIBUAKOCTI FeHEPATOPa, OCTAHHIH MOKE IPUBOAUTHCS B JIit0 Oe31ocepeIHbO
4H Yepe3 PeayKTop.

Puc. 11. Burnaz i po3pi3 Typ6ian @pencica

VY typ6ini ®pencica Boa 3 BEPXHHOI'O Pe3ePBYapy THUCHE BCIEIO MOBEPXHEIO HA YIPABIAIOYI JIOMATI 1 CIIOYATKY
MIPUCKOPIOE, a TIOTIM HiATPUMY€E 4acToTy obOepTaHHs TypOiHu. IIpoxoasyn mo xaHamy MiX JomaTsMu y GopMi coren,
BOJIa Ha BEJIMKIN IIBUAKOCTI BUXOAUTH 13 POTOpA Ta MOTPAILISE JO BCMOKTYIOUOI TPYOH.

Typbina ®peHcica € peakTuBHOW0 TypOiHOW. Lle 03Havae, M0 BoJa Mija Yac MPOXOKEHHS Yepe3 Lel MpucTpin
po3muproeTses. [loTeHmianpHa eHepris BOAW NMEPETBOPIOETHCSA HAa KIHETWYHY CHEprio oOepraHHS potopa. TypOiHa
3HAXOJIUTHCS MK PE3ePBYapoM BOIM 3 BUIIIMM THCKOM (BHUILMH PiBEHb BOM) 1 PE3€PBYapOM i3 MEHIIINM THCKOM (HIKYHHA
piBEHB BOIH).

Koncmpyxyii mypoin Kannana

3aBIAKH pOTOpaM i3 IEpeCTaBHUMH JIOTIATSMH, III0 3aCTOCOBYIOThCS B TypOiHax Karurana, octaHHIME OCHAIITYIOTh
Maibke BCi HOBI €JIIEKTPOCTAHIIIl 3 HAIlOpaMH BiJ MiHIMAILHOTO, 0 KUTBKOX JecATKiB MeTpiB (puc. 12). Ha Bemmkux
€JIEKTPOCTAHIISIX 00sacTi BUKOpucTaHHs TypOiH Karuiana € mie mupumiMu. Y nopiBHsHHI 3 TypOinamu PpeHcica, BOHU
MaloTh HACTYIMHI NepeBaru: BUCOKa HAIMHICTH pOOOTH, HAaBITh MpPU 3HAYHHMX KOJHMBAHHIX HAMOPY Ta MPOIMYCKHOI
3[aTHOCTI; BeJIMKa 00epTOBa MIBUAKICTH, IO JO3BOJISIE 3aCTOCOBYBATH K OTHOCTYIICHEBY Iepeady, TaK i 6e3nocepenHii
NIPUBiA TeHeparopa; OuIblla MPOIYCKHA 3[aTHICTh MPH TakoMy K aiamerpi. Jlume npu Hanopax, Bummx 8-10 M (st
MaJluxX TypOiH), NPOSIBISETHCS HEAOJNIK Y BUIJIAAL KaBiTaliitHOT epo3ii, 10 3Mylly€e BUKOPUCTOBYBATH OUIBII JOPOTi
KOHCTPYKIIii, B IKUX TypOiHa, peyKTOp 1 TeHepaTop 3aMIIaA0ThCI OKPEMUMH KOHCTPYKTUBHUMH €JIEMEHTaMHU.



Puc. 12. Burnsiz i po3pi3 Typ6inu Karuiana 3 CHHXpOHHHM €J1eKTPOreHepaTopoM

Typ6ina Kannana - e pisHOBHA ImpornesiepHoi TypOiHH, TOOTO Takoi, JonaTi sikoi MaloTh (opMy, HOAIOHY 110
rpe6HUX TBUHTIB. [i BiMiHHICTBH TMONATAaE B MOMKJIMBOCTI 3MiHH HAaXWIy JomaTeil mia yac poGOTH i B pe3ynbTaTi - B
perysroBaHHI o/iepKyBaHoi noTyxHocTi Ta 3HayHo BuinoMy KKJ/I. KinbkicTs nomnareii poropa - Big 3 no 10.

s TypOina 3acTocoByeTbesl mpu Hamopax Bix 1,5 mo 80 M - mpu OLIBIIMX Harmopax BOHA IIPOSIBIISIE MEHIILY
CTIHKICTh 10 KaBiTarii. MakcuManbHa OTYXHICTh OHiel TypOiHu cTaHOBUTH O1m3bpK0 130 MBT.

Typbinn Kammana MOXyTh BHKOPHCTOBYBaTHCH 3aMicTh TypOiH @DpeHcica mpm MOIEpHI3alii CTapux
rizpoenexkrpoctaniid. OCKiIbKM BOHM BHMaraloTh JOBIIMX BCMOKTYBAJIBHUX TPYO 1 OLIBII rMMOOKOTO iX pO3MiIIeHHS,
10 Ba)KKO BMICTHTH B CTapiif KOHCTPYKLii OyAiBIli, MOKHA 3aCTOCOBYBaTH CU(OHHY cHcTeMy. BoHa mossrae B migHSTTI
TypOiHM HaJ JHOM pe3epByapy TaK, 00 BCMOKTyBaJIbHAa TpyOa po3MilIyBasiachk i Hel0 6e3 mopyHieHHs GyHIaMeHTy
oyaisii. 11{o0 YHUKHYTH MOTPAIUIAHHS OBITPS 10 BUCOKO PO3MIIIICHOT TypOiHH, HEOOXIIHO MOBHICTIO 3aIIOBHUTH BiJCIK
Boyoto. [Ipu npoMy B BepxHill YacTHHI BIJCIKY TOJAI YTBOpUThCs BakyyM. Lle BuMarae BiamoBigHoi ¢popMu KaHaly,
IiIBEZIGHOTO JI0 pe3epByapy, Ta MiJBUIICHHS MIlHOCTI HOr0 NOKPUTTS. AJie B OLIBIIOCTI BUMAJIKIB TaKi epepoOKH Bce
OJTHO JIeIIEeBIII 32 Iepe0yA0BY (yHIaMEHTY.

Kouncmpyryii myp6in IHenomona

Typ6inn IlenbToHa 3aCTOCOBYIOTHCS Ha MaluX TiApPOENEKTPOCTAHIINX, ale HabaraTo piamie, HiX iHII TypOiHH
(puc. 13).

Typ6ina IlenbToHa € BIOCKOHAJIEHHSIM “KIBIIOBOTO Kojieca”, B SIKOMY JIOIATi BCTaHOBJIEHI mix kytom 90° mo
MIOTOKY BOJIH.

Typbiau cucremu [lenproHa 3acTOCOBYIOTBCS st HamopiB > 500 M, y BHUHSTKOBHX, KOHCTPYKTHBHO
0oOTpYHTOBaHHX BHIIAAKAX - 3aMicTh TypOin @peHcica, mpu H=- 100 M. 3a yMOB, KOIH TIpH KOE(IMi€HTI ITBUAKOX1THOCTI
2-40 mnsa typ6iH @peHcica HEOOXiTHO BHKOPHUCTOBYBATH JOYyKE JOBTi BXiNHI KaHaiW, JJIs 3MCHIICHHSA BTpaT 00-
TPYHTOBaHHM € 3aCTOCYBaHHs TypOiH IlenpToHAa.

VY Typ6iuni [lenbToHa, Anst 30inblIeHHST e()EKTUBHOCTI, 3aMICTh MPOCTHUX JIOMATEH 3aCTOCOBYIOThCS CIELIabHO
npo¢inpoBaHi Tonati y Gopmi ABOX 3’ €THAHMX YaIl (IBi MiBKYJIi), Ha SIKUX ITOTiK BOIW HabaraTo M’ AKIIe 3MiHIOE HAIIPSIM.
Icuytots TypOinu IlenbToHa 3 TOPU3OHTAJIBHUMH Ta BEPTUKAIGHHUMHU BajdaMu. [IpyM TOPU3OHTAJIBHUX Bajax
3aCTOCOBYETHCSI MAKCHMYM J[Ba COIIAa BUXO.Y (32 OUIBIIOT iX KIIBKOCTI Yepe3 CTPUMYBaHHSI IIOTOKY MOTIEPEIHIM COILIOM
HOTYKHICTb 3MEHIIYETHCSI), & IIPH BEPTH-KAIBHUX Bajax - 10 6 COTel.

Maui enextpoctanii 3 TypOiHamu IlenpToHa 3ycTpivaloThCs B Ay’Ke TOPUCTUX KpaiHax Ipu Haropax nmoHan 50
M. VY Tlonbmi moxiOHI yMOBHM 3yCTpi4alOThCsl NMPAKTUYHO TILIBKM HA TEPUTOPISX 3allOBiTHMKIB, 1€ BOHH MOIIH O
MPAIOBATH IS TOTPeO TYpUCTHYHUX 00’ €kTiB. HUHI QYHKIIOHYIOTH 2 TaKi CTaHIIII.



Puc. 13. Po3pi3 typ0inu [lenbrona

4. AKyMyJIATOPH HA OCHOBi IIOHOBJIIOBAJILHHX JIZKE€PeJ eHeprii.

AKyMyJTIOBaHHS €HEPTil € OJIHIEI0 3 HAMBAXKIIMBILIMX MPOOJIEM, KOJIH HACTHCS MPO €KCIUTyaTallil0 eHepreTHIHUX
CHCTEM Ha OCHOBI TIOHOBJIIOBAILHHUX JKEPEJT €HEPTii.

AKyMyJIOBaTH €HEprifo HEOOXiJHO dYepe3 EHEpPreTHYHy HEecTaOUIbHICTh XapaKTEPUCTUK MOHOBIIOBATBHUX
JDKEpeIT 1 CIIOXKHMBaviB IPOTATOM POKY, Y JESKUX BUIAKaX HABITh NPOTATOM J00U.

[Ipu 3acTocyBaHHI aKyMyJISTOPIiB B €HEProCUCTEMaX Ha OCHOBI MMOHOBITIOBAJIBHUX JUKEPEI CHEpTil BUKOHYIOTHCS
TaKi OCHOBHI (DyHKIIIi:

- 3a0e3neyeHHs Oe3mepeOiifHoro eHepronocTadyaHHs ClOKUBaYaM 33 paxXyHOK HaKONMYSHHs HAaJMIpHOI eHepril
Ta MOAAJBIIOTO ii BUKOPUCTAHHS B IEPioj BIICYTHOCTI ab0 HemocTadi;

- 3a0€3MeYeHHs] ONTUMANBHOTO PeXHMy poOOTH Kepen eHeprii Ta CIIOKMBadiB 3a PAaxXyHOK 3IIIAJKyBaHHS
KOJIMBaHb B €HEPrOMEPEKi;

- MiJBHIICHHS MOTEHIIaly eHeprii 1o HeoOXiHOro NPU HAKOITMYEHHI HU3bKOIIOTEHIIaIbHOI eHeprii;

- MEPEeTBOPEHHsI €Hepril 0IHOTO BHUY B IHIIWH BiJMOBIIHO 10 MOTPEO CIOKUBAYa.

SIK akyMyJIITOpY €Heprii NOHOBJIIOBAJIBHUX JUKEPET MOXKHA BUKOPUCTATH:

CJIEKTPOXIMIYHI aKyMYJISITOPH;

TEIJIOBI aKyMYJISITOPH;

aKyMYJISITOPH Ha OCHOBI 3BOPOTHHX ()a30BHX NEPEXOIIB;

aKyMYJISITOPH Ha OCHOBI 3BOPOTHHX XIMIYHHX PEaKIii;

aKyMYJISITOPH, 1110 NPALOIOTH IIPH NepepoOli MannBa 3a paxyHOK Horo 30araqyBaHHS;
aKyMYJISITOPH, L0 MPALIOIOTh Ha OCHOBI BOJHIO.

BuxopucTaHHS eNeKTPOXIMIYHHX aKyMyISTOPIB € JOIIBHUM Y KOMIUIGKCI i3 COHSYHHMH Ta BITPOBUMH
YCTaHOBKaMH Pi3HOI MOTYXKHOCTi. BoHM HE0OXiHI B YCTAaHOBKAX HEBEIHKOI MOTYKHOCTI, OCKUTBKH MU Oe3Mmocepe Hiii
pOOOTi IOHOBIIOBAIBHOTO JPKEpeTia I CII0KMBaYa HEMOXIIMNBO OTPUMATH €JIEKTPOSHEPTiI0 HEOOX1qHOT SIKOCTI.

JocmimkeHHss ToKas3aid, o0 HaiOimpl epeKTHBHUMH IS CHCTEM i3 BITPOYCTAaHOBKAMH Ta COHSYHHUMH
¢oTobarapesiMu € JIyroBi HIKEIb- KaAMi€BI aKyMyJIITOPH, AKi MOXKHa BUKOPHCTOBYBATH HaBiTh IpH He3Ha4HUX (5 %)
3apsITHUX CTpyMax.

VY Hime4uuHi MpoBOASTECS pOOOTH 31 CTBOPEHHS FepPMETUYHHMX HIKENb-BOIHEBHX aKyMYJSITOPIB i3 BOJHEBUM
€JIEKTPOJIOM Ha OCHOBI TiipaTiB MeTasiB. BOHM €KOJIOTIYHO YHCTIIl i €HePrOEMHIII TOPIBHSIHO 3 HIKEJIb-KaMI€BUMH.

5. TemioBi akymyasaTopu

ExoHOMiYHa €(eKTHUBHICTH TEILUIOBOTO aKyMYJISATOpA 3a IHIIMX PIBHMX YMOB BHU3HAYA€ThCS MAcCOI0 Ta 00'eMOM
TEIUI0AKyMYJIIOI0UOT0 MaTepiaily, HeoOXiIHOTO JuIsi 3a0e3NeUeHHs 3a/JaHuX [TapaMeTpiB MPOIECy.

AxyMymoBaHHS (DI3UYHOTO TeIIa € HaHOIIbII 3aCTOCOBYBAaHNM. JlOCHTh HU3bKA TEINIOEMHICTD aKyMYJIATOPA MAE
KOMIICHCYBATHCS BHUKOPHUCTAHHSAM BEIMKHX OO0'€MIB  TEIJIOAKyMYNIOIOUMX  MarepiamiB. Sk  akymyssTopu
BHKOPHUCTOBYIOTH TEIIOI30JI50BaHI pe3epByapy BOIH.

AKyMYJATOpH, SIKi BHKOPHUCTOBYIOTD TETIOBI e(heKTH 3BOPOTHHX (Pa30BUX MEPEXOMdiB, XapaKTePU3YIOThCS OLITBII
BHCOKOIO T'YCTHHOIO €HEprii TiJia MPU HEBEIMKOMY 00'eMi TETUI0aKyMYIIIOI0UOT0 MaTepiaiy i MaroTh MPAKTHYHO HOCTIHHY
TeMIIepaTypy po3psLy.

Tenmoakymynsitoprn 3 (a30BHM MEPexXoJOM MOAULIIOThCA Ha Hu3bKoTemmepatypHi (mo 120 C),
cepenupoTemieparypHi (120-400 C) ta ucokoremmepatrypi (400-1000 C). OcHoBHI TXHI mapamMeTpu HaBEICHO B
tabauui 1.

Tabmunst 1 - OCHOBHI apaMeTpH TeII0aKyMYJIATOPIB 13 (ha30BUM MEpexo10M
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B TermnoakymyisTopax € KOHCTPYKTHBHA CYMICHICTh aKyMyJIsITOpa Ta HOro 000JIOHKH.

AKyMyJISITOpH, L0 MPALIOIOTh i3 BUKOPUCTAHHSM e(eKTy 3BOPOTHUX XIMIYHUX PeaKliii, XapaKTepU3yIoThCs 1ie
BHIIOIO TYCTHHOIO CHEPTii, MOPIBHIHO 3 BUIIEPO3NITHYTUMHU aKyMYyJIATOPaAMH, OJHAK BOHU MAlOTh OUIBII BUCOKY I[iHY
3a PaxXyHOK BUKOPHCTAHHS BiTHOCHO JIOPOTHX XIMIYHHX CIIOJIYK, & TAKOX BHIUISIOTH Ta3H B TPOIIECI XIMIYHUX PEAKIIii.

6. AKyMyJIIOBaHHSI eHeprii Ha OCHOBi BOAHIO.

AKyMyITIOBaHHS €Heprii Ha OCHOBI BOJHIO (PHCYHOK 1) Ma€ BeNWKi MEPCHEKTUBH. 3 €HEPreTHIHOI TOUKH 30pY,

BOJICHB - LI¢ AJIbTEPHATHBA HA(TI Ta MPUPOIHOMY rasy, IpH LbOMY:
- 3amacy BOJHIO B CKJIAJi BOAW MPAKTHYHO HEBUYEPITHI;
- TEIUIOTa 3TOPaHHS BOJAHIO B KiTbKA Pa3iB BHINA, HIXK y IPUPOJHUX Ta3iB;

- BOJICHb SIK MAJIMBO MOXKE OYTH BUKOPUCTaHMH Ui OTPUMaHHS TEIUIOBOI Ta EJNEKTPUYHOI eHepril, a TakoX y

JIBUTYHaX Pi3HOTO BUAY;
- BOJICHb-EKOJIOTTYHO YHCTE MAHBO.

H,0

—

STERTPOSHEPTiA MO

ERETPO-
nisep

TAIIOTA HA (MIATCHHEA TS
TapA: BONTOCTANIHAN

Pucynok 1 - Akymysnsuis eneprii [1IJIE Ha ocHOBI BojHIO

Cucrema akyMyJIFOBaHHS Ha OCHOBI BOJHIO 3a0e3Meuye:

-CTabiJIbHE EHEProMmOCTaYaHHs CII0KUBAYIB;

'pO3B'ﬂSaHH$I HpO6J’IeM 36epiFaHHﬂ BOJIHIO 1 ioro BUKOPUCTAHHA 3 METOIO OTPUMAHHSA TEIJIOBOI Ta e.]'IeKTpI/IKIHO.I.

eHeprii;

-OTPUMAHHS AJIMBa 3 ONITUMAJIbHUMU XapaKTCPUCTUKAMU.




CnucoK BUKOPHUCTAHOI JiTepaTypHu
ba3oBa

1. T'asopme T. B. Cuctemu eneproszabe3nedyeHHs 3 BHKOPHUCTAHHIM BiTHOBIIOBAHUX JDKEPEI
€Heprii: TexXHIYHi, EKOHOMIUHI Ta HAYKOBl1 acmeKTW MOOYyIOBHM : HaB4anbHUU mociOHuk / T. B.
INnsopme, JI. B. Hakammmze, FO. O. Mitikos, 1. C. Hakammuaze — J{ninpo : Axuent I1I1, 2018. — 184
c.

2. JymuikoB C. M. Jlo murtanb moOyaoBH CHCTEM eHepromoctadaHHs crnoxuBadiB AlIIK 3
BUKOpUCTaHHAM anbTepHaTuBHUX Jokepen / C. M. HyanikoB, M. M. Iloskamok //
Eneprozoepexenns. Enepreruka. Eneproayaut. —2012. —Ne 5. — C. 56-63.

3. Kantok I'.I. OcHoBHU eHepro- 1 pecypco30epexeHHs : HapuanbHuii mocionuk / I'.1. Kanrok, T.M.
[Tyradosa, B.®. be3’si3uunnii, O.M. bnuzaudenxo, /.I. [lImatkoB. — XapkiB: «Mampua», 2016. —
230 c.

4. Muxaitmie M. 1. Herpaguriiini jokepena eleKTpOeHeprii Ta OCHOBH EHEProOIIaJHOCTI :
koHcrekT nekmii / M. I. Muxaiinis, 5. B. banana, 1. I. fIpemak. — IBano-®pankiBcek : IDHTYHI,
2013.-117c.

Jlooamkosa

1. ATnac eHepreTMYHOTO MOTEHIiaTy BIIHOBIIOBAJIBHUX Ta HETPAAUIIIWMHUX JDKEpEen eHeprii
VYkpainu, 2001.

2. dymoxk J[.JI., Mazena C.C., I'matnmun .M. HetpanumiiiHa eHepreTuka: OCHOBH Teopii Ta
3amadi: Hasu. moci0. — JIbBiB: «MarsHomis 2006», 2008. — 188 c.

3. Mxurapsa H.M. Eneprerrka HeTpauIliiHUX 1 BITHOBITIOBAIBHUX JyKkepen. KuiB, BUAaBHUIITBO
«HaykoBa gymka». —1999. —320 c.

4. Mansapenko B.A. Eneprerrka 1 HaBkonumiHe cepenonuie. X.: BuaaBHUITBO CAT'A,

2008. —364 c.

5. CuBopakma B.1O., Mapkos B.JI., IlerpoB b.€. Ta inm. TemnoBi po3paxyHKH TreqioOCHCTEM. —
Huinponerposebk: Bun-so AI'Y, 2003. — 132 c.

6. Tyny6 C.b., Pazymuuii [0.T., PyxnoB A.B. IlpoGiaemu cydacHoi eHepretuku. Hapu.
noci6Huk: B 2-x u. — JI.: HamionaneHuii ripuuunii ynisepcuret, 2007. =Y. 1. — 192 c.

7. Tyny6 C.b., Pazymuuii 10.T., PyxnoB A.B. IlpoGiaemu cydacHoi eHepretuku. Hapu.
noci6Huk: B 2-x u. — JI.: HamionaneHuii ripuuunii yaisepcuret, 2007. —Y. 2. — 144 c.

Ingpopmauiiini pecypcu

1. 3akon Ykpainu “Ilpo enepro3depesxenns’ // IloctanoBa BepxoBnoi Panu Ykpainu Ne75 / 94-
BP Bix 1 nmumas 1994 p.

2. KommiekcHa JepKaBHA mporpamMa eHepro30epekeHHs VYkpainu. K.
JlepxxkomeHeprozoepexkeHHs: Ykpainu, 1996. —234 c.

3. ACTY 3569-97 (I'OCT 30514-97) 27.180 (EO1) Eneproszbepexenns. Herpamumiitai Ta
TTOHOBJTIOBAJIbHI JKepesia eHeprii. OCHOBHI MOJIOKEHHS.

4. 3akoH Ykpainu «IIpo anbrepHatuBHI Buau nanuay [Enextponnuit pecypc] /—2018. — Pexum
JOCTYIy 110 pecypcy: http://zakon.rada.gov.ua/laws/show/1391- 142.

5. Eneprernyna crpateris Ykpaiau Ha nepioq 10 2030 poky». [Enexrponnuii pecypc]: Kabiner
MiHicTpiB Ykpaiau. — Pexum noctyny: http://zakon3.rada.gov.ua/laws/show/n0002120-13.



http://zakon.rada.gov.ua/laws/show/1391-%20142
http://zakon3.rada.gov.ua/laws/show/n0002120-13

bapcykosa ["'anna Bonogumupisaa

EHEPI'O3ABE3IIEYEHHS TA
BUKOPUCTAHHS
MOHOBJIIOBAHUX JI’KEPEJI
EHEPIII

KoHcnekr ekt

JUTSI CTYZICHTIB CrielianbHOCTi: « EneKkTpoeHepreTuka, eJIeKTpoTexXHiKa Ta
CIICKTPOMEXaHIKa
1HKEHEPHO-TEXHOJOTTYHOTO (aKyIbTETY
JI€HHOI Ta 3a04HO1 (JOPMHU HABUYAHHS,

CBO «bakanasp»

Cymcoknit HAY, Byn. I'. KonnparseBa 160

[Tigmucano o apyky 2023 p. Tupax 1 npum. ['apautypa. Times New Roman.
YwmogH. [pyk. apk. 2,0 3aMOBJI.




	2. Електростанції України.
	ВИРОБНИЦТВО І СПОЖИВАННЯ ЕЛЕКТРИЧНОЇ ЕНЕРГІЇ. ЕЛЕКТРОБАЛАНС УКРАЇНИ

