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Tema 1. EHepreTu4Ha cucTeMa Ta eHepro3ade3nedyeHHsi B YKpaiHi

IInan:

1. OCHOBHI HIOHSITTS Ta BU3HAUEHHS €HEpro3abe3neyeHHsl.
2. Enepropecypcu Ta enexrpocTaHiii Ykpainu.

1. OCHOBHI NOHATTS Ta BUBHAYCHHS eHeprozade3neyeHHs.
. Enepronocrauanss i eHeprozoepesxenas B AIIK (36epiranns eneprii npu 3abe3nedenni AITK
€JIEKTPOEHEPTIEI0, Ta30M, TapsTINM IIOBITPSM, BOJIOIO, TAPAMH 1 XOJIOZ0M)
. Eneprocucrema i enekrpocucrema.
. Tpaaguuiiini emeprouocii (Byrimwsa, HadTa, ra3) i HeTpaauuiitHi mxepena eneprii (BH/IE), mo
BiTHOBJIIOTHCSA - eHeprist CoHII, BIiTpY, Oiora3y, reoTepMaIbHAX BOM, XBHJIb, IPHAJIMBIB 1 T.1I.
. MeHeKMEHT B eHepro30epeeHHi. yIpaBiIiHHI eHepro30epekeHHIM B yMOBaX PHHKOBOT €KOHOMIKH.

. I'enepytroui kommnanii (AEC, TEC, T'EC);
. Maricrpainbni mepexi (JIETT i TIT 220 kB i Buiue);

. Oo6nenepro (Enextpuyni mepexi Hanpyroro 0,38-110 kB. 3aiiMaroThCst peai3alli€ro eIeKTPHYHO0
CHEPTi€r0);

. Hepxauuit Komiter 3 eneprozoepesxenns (1994) - TKE3.

. JeprxaBHa iHcnekis 3 eHeprozoepexenss (1999), no saxoi BXoxarts 2 perioHaibHi i 23 obmacHi
KOMicii.

. HamionanbHe areHTCTBO 3 MMTaHb €()EKTHBHOTO BUKOPHUCTAHHS €HEPTETHYHUX PECYPCIB CTBOpPEHE
Ykazom [Ipesunenta 1900/2005 Bix 31.12.2005.

. HarioHanbHa KOMicist peryIOBaHHS eHEPTETHKH — BCTAHOBIIOE Tapu(u.

2. Esnexrpocranuii Ykpainu.

Enextpocranmii BKIIOYaI0Th OCHOBHI €JIeMeHTH: IepBuHHNN IBUTYH [1]], rereparop G i po3nOAiNEHUI IPUCTPIi
PII 3 migBumyBansHIM TpudasauMm Tpancopmaropom T.

VY sxocti I1/] Ha EC BUKOPHCTOBYIOTHCS T'OJIOBHMM YMHOM TipaBIiuHi, MapoBi, ra3oBi TypOiHU 1 IBUTYHU
BHYTPILIHBOTO 3rOpsiHHS. [ 'eHepaTop 3MiHHOTO CTpyMy 00epTaeThesi NepBUHHUM IBUTYHOM [1/] (30yAHHKOM OCHOBHOTO
reHepaTopa CIYXHUTh JIOJATKOBHH T€HepaTrop MOCTIHHOrO CTpyMy, HMOTYXXHICTh SKOTo ckjiagae o 3% IMOTYXHOCTI
OCHOBHOI'O T€HEpaTopa).

3a BumgoMm eHeprii, mo BuKopucroByethes [1/1, enexrpocranuii nimsate Ha temnoBi (TEC), aromui (AEC) i
rigpasnivni (CEC).

TEC MoXyTh mpamoBaTH Ha BYriun, MasyTi, ra3i. ¥ sikocti I1J] TyT 3acTocoBylOTh IapoBi TypOiHH, Ta3oBi
TypOinm, [I1B3, a mpu BEMMKHX MOTY)XHOCTSAX  TUIbKHM mapoBi Typ6inu. TEC noainstrors Ha xonaencaniini (KEC) i
ternoenekrponenTpais (TEL). KEC npusHaveHa A mocTavaHHS CIIOXKHBAUIB TiTBKH €IEKTPOCHEpricto. 3araabHUMA
K.K.JI. KEC cknamae 6ims 30 %.

Temnoenexrponentpaini (TEL) cymimaioTs BUPOOHHITBO TEIUIOBOI i eNeKTpUUHOI eHeprii. TeruromocrayanHs
3IHCHIOETHCS 3aBISIKU BinOopy mapu 3 TypOinu. 3araneuuit K.K.J[. TEL] 6ins 70 %.

AEC 3amicTp KoT/1a 00J1aiHAHA SIACPHHUM PEaKTOPOM.

I'EC nepeTBOpIOIOTH MEXaHIYHY €HEprilo BOJISHOIrO MOTOKY B enektpuuHy 1 Marote K.K.JI. 6ins 80-90 %. T'EC
BUPOOJISIIOTH caMy JielieBy enekrpoeHeprito. Onuak nepsuHHa Bapricts ['EC Oublie TerioBux.

INagpoakymymoroua enekrpocranuis (ITAEC) npamroe 3miHHO abo B reHeparopHomy pexxumi B wacu I1IK; Toni
TypOiHa MPUBOAMTH B PyX I'€HEPATOP 1 OCTaHHIH Jla€ CTPyM B Mepexy; abo B pexHMi IBUTYHA HAacOCa - 3aKauye BOIY 3
piku y Bogocxosuine. ['eHepaTop npairoe B peXXuMi JIBUTYHA B YaCH NPOBaJTy HABaHTAKEHHS IIPU HAassBHOCTI «BUILHOD»
noTyxHocTi, Hanpuknas, Big AEC. Tak npamtoe Kuisceka TAEC.

BUPOBHUIITBO I CIIO)KUBAHHSA EJEKTPUYHOI EHEPT'II. ETEKTPOBAJIAHC YKPATHH

AmHai3 enekTpobanaHcy MeBHOI KpaiHU mepeadavae po3risi] CTPYKTYpH BUPOOHHUITBA 1 BUTPAT €JIEKTPOSHEPTii
3a PI3HUMU rajy3sMu i1 rocionapctBa. CTpyKTypy BUPOOHUIITBA Ta BUTPAT eleKTpoeHeprii B Ykpaini craHoM Ha 2010
PiK AEMOHCTPYIOTH [liarpaMH, IIPEICTaBICHI Ha PUCYHKY 1.

AmHaii3 miarpaMu Ha puc. | CBiTYHTH MPO Te, MO0 Y CTPYKTYpi BUPOOHHUITBA €NEKTPOCHEPTii YKpalHu Maiixe
MOJIOBHHA CYMapHOTO 00csATY BHPOOJIEHOI eleKTpoeHeprii mpumnagae Ha terioBi enekrpoctaniii (TEC), gacTka sixux
ckianae 49 %. Jlpyre miciie y BUpOOHHIITBI eJeKTpoeHepril YKpainu 3aiimMaroTh aroMHi enekrpoctaniii (AEC), yactka
skux HaOmKkaeTbes 10 yacTtku TEC i ckimamae 45 %. Tpete miciie y BUpOOHHIITBI €ICKTPOCHEpPrii YKpalHu 3aiiMarTh
rigpasmivyni enekrpocrannii (I'EC) ta rimpoaxymymiotoui enextpoctanuii (IAEC), siki BUpoOnstoTh Onmszpko 6 %
enexTpoeHeprii. Ha Herpaaumiiini exekrpocranuii (COHs4HI Ta BiTpoBi) mpunanae Mexmre 1 % BupoOneHoi B YkpaiHi
€JIEKTPOEHEPTii, IPOTE, B OCTAHHI POKH ITOCTYIOBO 3POCTAE MOTYXKHICTh IUX €JIeKTpocTaHLii. TakuM YNHOM, TpaanIiiHI
JDKEpeIa eJIeKTpOeHEeprii MaroTh aOCOIOTHY IepeBary y CTpyKTypi BUpOOHHIITBA eIeKTpoeHeprii B YKpaiHi.

l'ooBHOIO yMOBOIO €(eKTHBHOrO eJeKTpoOanaHcy KpaiHM € piBHOBara MiK BHPOOJEHOIO Ta BHTpadeHoOl
€JIEKTPOEHEPTIETO.

Sx cBimuWTh aHami3 mgiarpaMu Ha puc. |, HAWOUIBOIY YacTHHY BHUPOOICHOI EINEKTPOCHEPTil CIIOKUBAIOTh
IIPOMUCIIOBI MIATIPUEMCTBA, HA YACTKY SKNX NpHUManae 66 % croxuroi B YKpaiHi eIeKTpoeHeprii, 10, Ha Hally JyMKY,
BKa3y€ Ha BUCOKY EHEPrOEMHICTh €KOHOMIKHM HAIIOT KpaiHH.

Ha apyromy wmicmi 3a CIOXKMBaHHSM €JIEKTPOCHEPTii 3HAXOAUTHCS MOOYTOBI CHOXKHBAYi, SIKI BUKOPHUCTOBYIOTh
19 % BupobneHoi B YkpaiHi eleKTpOeHeprii, aJ)ke HEMOKIINBO YSIBUTH Hallle MOBCSAKICHHE JKUTTS 0€3 OCBITICHHS,



KOMIT FOTEpiB, HOyTOYKIB, My3U4HHX LIEHTPIB, TEJIEBI30PiB Ta PI3HOMAHITHOT T00YTOBOT TEXHIKH, EJIEKTPOOIATIOBATBHUX
NPUJIAJIIB TOIIIO, SIKi CIIOYKUBAIOTh 3HAYHY YACTKY CJICKTPOCHEPTII.

BrpaTu enextpoeHeprii B eneprocucremMi Ykpainu csaraiote 12 % Bif 3arajdbHUX BUTPAT €JIEKTPOCHEPrii, 110 €
BHCOKUM ITOKa3HUKOM st eHepro3aiexHoi kpainu. Lle 3 % y cTpykTypi CHOXMBaHHS €JIEKTpOCHEprii Npuranae Ha
EKCIIOPTHI IOCTaBKH.

Kpim TOTO0, BapTO BiZI3HAUMTH MOCTYINOBE 3pOCTaHHS eJeKTpobanaHcy Ykpainu 3a mepiox 3 2001 p. mo 2007 p.,
1110, Ha HAIly TyMKY, CBITYNTH PO CTAOUIHHUI PO3BUTOK YKPaiHCHKOT €KOHOMIKU. SHI)KEHHS SNIEKTPOOATIaHCy Y Mepios
32008 o 2009 pp. € HACTIAKOM CBITOBOI €KOHOMIYHOI KpU3H, KA BIUIMHYJA i HA €eKOHOMIKY YKpaiHH.

BucHoBoKk. AHami3 ocoOMUBOCTEH enekrpodanancy Ykpainu 3a nepion 3 2001 mo 2010 poku 3acBiguuB, 1m0 y
BHPOOHMIITBI €NIEKTPOCHEPTIi IepeBakaloTh TPAAUIIiIHI [PKepera eHeprii, fe 3HauHa yactka npumnanae Ha TEC ta AEC.
CrpykTypa CHOXHBAHHS €NEKTPOCHEprii B YKpaiHi CBIAYUTH NP0 IEPEBaKaHHS CHEPrOEMHHUX BHPOOHHITB, SIKi
3QTUIIWINACH Ha TepuTopil YKpaiHu y cmanok micis posnany Paasucekoro Corosy. B Toii ke vac, Ha JaHUN MOMEHT
VYkpaina MOBHICTIO 3a0e3Meuy€e BHYTPIIIHIX CIOXHBAYIB CICKTPUYHOK CHEPri€l0 BIACHOTO BUPOOHHIITBA 1 HABITH Mae
MOJKIJIMBOCTI 11 11 ekcropTy. OqHak nmpobieMu (QyHKIIIOHYBAHHS CHEPTETHYHOTO KOMIUICKCY JIepKaBH, 3a0€3MEYCHICTh
HaIliOHAIBHOTO T'OCHOAAPCTBA EIEKTPOCHEPIri€lo, MUTAHHS EHEPreTHYHOi Oe3nekw YKpailHW Ta iHIIN 3aIMIIaloThCs
aKTYaJIbHUMH U MOTPEOYIOTh MOJAJBIINX IPYHTOBHUX JOCIIKEHb.

Tema 2. EHepreTuuHa 6e3nexa Ykpainu.
ITnan:
1. OcCHOBHI ITOJIOKEHHSI EHEPIeTUYHOI Oe3NeKH YKpaiHH.
2. TomoBHI 1iNi eHEPTeTUIHOT OS3MEKH.
3. Tlpu4wmHU eHepPreTHYHHX MPOOIIeM B YKpaiHi.

1. OCHOBHI I10/105K¢HHS eHEPreTHYHOI 0e3leKn Y KpaiHu.

Eneprernuna Oesneka YKpaiHu BU3HAaUeHA B eHEpPreTHUHil crparerii Yikpainu mo 2030 p. Bona Bu3HadaeThes 5K
3IaTHICTH JAEpKaBU:

- 3abe3ne4ynTH e()eKTUBHE BUKOPUCTAHHS BJIACHOI TaJMBHO-CHEPreTHYHOT 0a3u;

- 3niHCHUTH ONTUMAIIBHY JUBepcH(iKalliio NUISIXIB 1 JyKepell TOCTaBOK eHEeproHOCiiB B YKpaiHy;

- 3ale3neyuTd KUTTEMISIBHICTh HaceleHHS Ta (YHKIIOHYBaHHS EKOHOMIKM B PEXHMI 3BHYalHOTO 1
HaJ[3BUYAHOTO CTaHy 1 CTaHy BilHU;

- [lomepeanTy pi3Ki KONMBAHHS I[IH Ha MAJIMBHO-EHEPTETHYHI PECypcH, abo CTBOPUTH YMOBH Juisi 0e300i1icHOT
ajanTarii HaIlioOHATEHOT €KOHOMIKH JI0 HOBUX I[iH HA IIi PECypCH Ha CBITOBUX PHHKAX.

Eneprernuna Oes3rneka € HEBil'€MHOI0O YaCTHHOIO HamiOHANBHOI Oe3neku nepkaBu. EdexTuBHa mnomiThka
3a0e3revyeHHs eHepreTHHOI Oe3MeKH Yepe3 NOKpaleHHs 00'€KTiB eHePreTHKH POONTH MO3UTHBHUM BIUIMB HA CUTYAII0
B €KOHOMITIIi JIep>KABH.

Buxonsan 3 Metonnku, CyqdacHH CTaH HEPTeTUIHOI Oe3MEKH OIIHIOETHCS SIK He3aJOBITHHHN.

Huzbpka epekTHBHICTh BHPOOHHIITBA MATMBA Ta €HEPTil 3 iX IMOJaIBIINM TPAHCIIOPTYBAHHIM 1 BUKOPHCTAHHSM B
ray3sX TOCIOAapCTBa AepP)KaBU, 00YMOBIIOIOTh HE3aJOBIIbHHIN CTaH eHepro3adesnevyeHHs .

3HOC TEXHOJIOTTYHOTO 001afHAHHS 00'€KTiB MAIIMBHO-EHEPT€THIHOTO KOMIUIEKCY IPU3BOAATH 1O HEHOPMAaTUBHUX
BTPAT CHEPreTHYHOI CHPOBHUHH, BTPAT €HEPTii B MICIIEBUX TEIUIOBUX 1 €NEKTPUIHAX Mepexax, 3HmkerHi KK/ termosmx
CTaHIHN.

TpynHoui 3 HapOUIYBaHHSIM BIIACHOTO BUAOOYTKY Ha(TH, ra3y 1 BYriuuisi i MEpeKic Yy CTPYKTYpl CIIOKHBaHHS
EHEePropecypcCiB 3aroCTPIOIOTH MPOOJIEMY CHEPro3aIeKHOCTI.

YacTka CIIo)KMBaHHS Ta3y B CTPYKTYPi 3aTaJIbHOTO CIIO’KMBAHHS TOI — 3JIMBOIO PECYPCIiB CTAaHOBUTH 45%, 110 B
JIBa pa3y BHIIE CEPEeTHHOEBPONIEHCHKOTO MIOKa3HUKA.

Hacninkom HeoTpuMaHHS MIPUHIMIIB €HEPTeTHYHOT OE3MEKN € HeraTHBHI HACTIIKK /11 EKOHOMIKH JIepyKaBH:-

- HemoctatHi 06csaru pobiT 3 peKOHCTPYKITil, TEXHITHOMY ITepeo30pOeHH] Ta BBEIEHHIO HOBHX MmignpueMcts [IEK
1 rairy3e, ki 3a0€31euyoTh HOro (yHKIIOHYBaHHS;

- Di3uyHUA 1 MOpaNbHUH 3HOC OOJaHAHHS, 3pOCTaHHS aBapilfHOCTI OONaTHaHHS, 30UTBIICHHS CIIO>KHBAHHS
pecypcis;

- 3HIWKEHHS TPOAYKTHUBHOCTI TMpami, TUCIPOIOPIi IMiH Ha MaJMBHO-CHEPTeTHYHI PECypcH BHACIIIOK
HEAOTPUMAaHHS MPUHINITY €eKOHOMIYHO OOTPYHTOBAHOTO LiIHOYTBOPEHHS;

- HeedexkTrBHE BUKOPUCTAHHS MAJHBHO-CHEPIETHUHHX PECYPCIB, IO BHKJIMKAE iX MEepPeBUTpATa 1 301IbIICHHS
TEXHOTEHHOTO HaBaHTA)XEHHS HAa HaBKOJIUIIHE CEPEIOBHIIIE;

- 3MeHIeHHs 00cATiB BUIOOYTKY Ta BUPOOHHITBA aJIMBHO-€HEPTETUIHUX PECYPCIB;

- 3pocTaHHs KUTBKOCTI 1 TSDKKOCTI TEXHOJIOTIYHUX ITOPYIIEHb;

- 30UIblICHHS BHUTpPAaT HAa PEMOHTHI POOOTH 3BaXKAIOUM HA HU3BKHUH SKOCTI OOJNagHAHHS, MOTOYHOTO
00CIIyroByBaHHsI, BAKOHYBaHMX Oy liBEIbHO-MOHTaKHUX POOIT 1 HENPHUITYCTHMO BUCOKOT'O 3HOCY YCTaTKyBaHHS;

- TlopymieHHs CTaOUIBLHOCTI TEIUIO Ta €JIEKTPOIIOCTAUYaHHS HACEJICHHS Ta HIANPUEMCTB BiJ| LIEHTPATI30BAaHUX
JDKEpelT;

- IlopymieHHs 0e3nepepBHOCTI MOCTABOK BHKOPHCTOBYBAHOTO NAalWBa, LI0 MOPYyHIye OOCSTH BHPOOJICHHS
SJIEKTPUYHOI Ta TETIOBOI €HEPTii, PY BUKOPHUCTAHHI TTATMBa OLTBIT HA3BKOI SKOCTI;

- 3HIKEHHS PiBHA TEXHIYHOI OC3MEKH MAIMBHO-CHEPTETUIHOTO KOMILICKCY 1, IK HACIIIOK, 3pOCTaHHs HeOe3meKn
JIABUHOMOIIOHOTO BUXOMY 3 poOOTH €HEPreTHYHOTO yCTaTKyBaHHS.



2. TonoBHI wii eHepreTHYHOI He3MmeKu.

Tonoeni yini:

- EdekruBne 3abe3rnedyeHHss €KOHOMIKHM JepXKaBH 1 HaceJeHHS OOrPYHTOBaHUMH OOCSTaMH E€HEpreTHYHHX
pecypciB Ta 3a0e31ne4eHHs CIPUSTINBUX YMOB /ISl CTA0UTBHOTO COLIAIbHO €KOHOMIYHOTO PO3BHUTKY YKpaiHH;

- [puiiHATTS BCiX HEOOXIMHUX 3aXONIB KEPIBHUIITBOM JCPXKaBH IS 3HMKCHHS 3aJICKHOCTI Bl IMITOPTY
€HEeproHoCiiB Ta TuBepcHQiKaii JyKeper MocTaBok;

- IligBuiieHHs piBHS KOHKYPEHTOCIIPOMOXKHOCTI Taily3eil MaluBHO-CHEPreTHYHOTO KOMIUIEKCY, 3aCTOCYBaHHS
Kpamoro Mi>KHapOIHOTO JOCBiTY, PO3BUTKY BIIACHOI HAyKOBO-TEXHIYHOI 0a3u, MiABUINCHHAS KBaJi(ikamii mpariBHUKIB
ramysi.

OcCHOBHI HANIPSAMM €HEPTreTHYHOI MOTITHKH YKPaiHH 3 TOYKH 30py 3a0e3le4eHHs] eHepreTHYHoI 0e3neKn:

- JIuBepcudikariist mocTaBox ycix BUAIB €HEPrOpecypcCiB;

- Ckopouenns eneproemMHocti BBII 1o piBHs npoBigHuX Kpaid €Bponu;

- 30UIBIIICHHS BIACHOTO BHI00YTKY €HEPropecypciB 3 EKOHOMIUYHO OOIPYHTOBAHHUMH BKJIAJICHHSIMH;

- 3abe3nedeHHst 3aJI0BUILHOTO CTaHy MiANPUEMCTB MATUBHO-EHEPTETUYHOTO KOMILIEKCY;

- HasBHicTb 1 miaTpMaHHS HEOOX1THOTO PIBHS CTPATETIYHOTO PE3epPBY EHEPrOPECypCiB;

- 3alesrneueHHs] BIIBHOI KOHKYPEHIII Ha KOHKYPEHTHHUX PHHKaX, KOHTPOJIb 1 PEryJIIOBaHHS HaTypaIbHHX
MOHOIIOJIIH 3 OOKY JiepKaBu;

- MakcumanabHO MOXKIIMBE BUKOPHCTaHHS 1 CTBOPEHHS HOBHX TPAHCHOPTHHX MOTYXXHOCTEH ITaluBHO-
€HEepreTHYHUX PECypPCiB;

- CTBOpeHHS MIJOTHUX NPOEKTIB 3 BHKOPUCTAHHAM HOBHMX JODKEpET €eHeprii 1 pO3MOBCIOMKEHHS iX B
HAI[IOHATEHOMY TOCIIOIapCTBI IePIKaBH;

- Po3po0Oka Ta minrpuMka B1acHOT0 BUPOOHHUIITBA 00IaJHAHHS TIOHOBIIOBAHHX JKEPEN SHEpPTii;

- BripoBa/keHHST HOBHX JDKEpEN €Heprii, y TOMY YHCHi i3 BUKOPHUCTaHHIM BOIHIO, Ta30IM0IiIOHOTO BYTUIEHOTO
TayBa, BOJOBYTUIBHIN CycHeHsii Ta iH

Bce nepepaxoBaHe BHIIe HaBEICHO 10 TeKcTy 3 Eneprernunoi crparerii Ykpainun. Lle TunoBi, 3araiapHi BUMOTH i
3a 3aKOHOMIPHOCTEH, 3aCTOCOBHI aisi Oynb-sikoi kKpainn. BomHowac YkpaiHa, sk 1 Oyap-sKa iHIIAa KpaiHa, Ma€ CBOi
IHIUBITyaIbHI 0COONMBOCTI, SKi TAIOTh MOXIIMBICTh BU3HAYHUTH 1 CKOHIIEHTPYBATH 3yCHIIISl HA KOHKPETHUX HarpsMax,
SKi Jal0Th HAWOUThIIMKA edekT. [lyis1 BU3HAUEHHS TakuX OCOOJMBOCTEH i BUOOpY HaMOLIBII NPUIHATHOTO BapiaHTy,
HEOOXi1THO OLIBII JOKJIQJHO PO3IIISIHYTH ITOTOYHI POOJIEMH Ta HAasiBHI YMOBH.

IIpuynHYN eHepreTHYHHUX NMPo0aeM B YKpaiHi.
1. BniiuB HM3bKUX BHYTPIIIHIX HiH HA ra3 Ta eJIeKTPOeHeprilo.

Eneprernuni npobinemMn YKpainu TATHYThCS 3 HEJaBHHOTO MUHYJIOT0, KOJM YKpaina Bxoauia 1o ckiaaxy CPCP.

OcCHOBHa TEPUIONPUYNHA EHEPreTHYHHUX NPOOJIEeM - JOBrOCTPOKOBO 30€piraloThCsi HHU3bKI IIHM Ha Ta3 i
EJICKTPOCHEPTIIO [T HACEICHHS 1 )KUTIOBO-KOMYHAJIBHOTO CEKTOpA.

3a gaciB He3aNeKHOCTI 1151 pobiema oOpocina Ta iHmuMmu pakropamu. Lle HemoctaTHs BHI0OyTOK HAPTH i rasy,
MTOPIBHSUTBHUX OiHI TiIpopecypcH, HeaJeKBaTHA MOMITHKA B eHepreTHIHIH cdepi, 3HIKEHHS TPaH3UTHHX MOKIHBOCTEH
3 Ha)TH 1 ra3y, BiICYTHICTh MOBHOTO SIEPHOTO UKy, BTpaTa HAyKOBOTO MOTEHIaTy Ta KBaJi(ikoBaHol poObouoi cuim,
1 IesiKi 1HII.

2. HepocTraTHicTh BUI0OYTKY rasy.

[Ipu morpebax Ykpainu B rasi B oocsirax He meHie 50 mipa. M3 Ha pik, BUA0OyTOK CTaHOBUTH OJ1M3bK0 20 MIIpA.
M3/pik.

[Tpn upoMy Ha MOTPEOHM NMPOMHUCIIOBOCTI BUMAaraerbesi Habararo Oumbie 20 mupa. M3/pik, i 6au3pko 30 mupa.
M3/piK Ha MOTPeOH HACEJICHHS 1 TETNIOCHEPTETHKHY.

BonHouwac, mpoBeeHHS 3aX0/1iB 3 €HEPro30epeXeHHs Ta BUPILIEHHS NPOOJIEM B €NIEKTPOSHEPreTHULll, T03BOJISIE
CKOPOTHTH CHOKUBAHHS ra3y JJIsl OTped HaceeHHs 1 TeIIOeHePreTHKH 110 4-5 Mipa. M3 / pik BKe 4epe3 YOTHPH-IT'ATh
POKIB.

3. CxopouenHs TpaH3uTy rasy 3 Pocii 1o €sponu.

I"a30Bi BiliHN YKpainu Ta Pocii mpuBeny 10 ciopyau 00XiTHNX Ta30MPOBOAM HABKOJIO YKpaiHH.

Ile razonposou:

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

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

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

- Cnopymxysaruii «IliBnennuii motik» 63 mupam® / pik Bim KC "Beperosa", mo mmy YopHoro mops mo
6onrapcekoro Mmicta BapHa.

4. CeiToBi inm Ha ras.

CkJiajaeThes CUTYallisl B CBITI 13 3a0€3M€4eHHSIM I'a30M Taka, 0 He3Ba)Katou Ha eKOHOMIUHI KPU3H 1 HaIloJIerIiBi
1O — TOPTYpPH 3HAWTH 3aMiHy TPaAMIIHHOMY rasy, [l YAHHUKU HE POOJATH ICTOTHOTO BIUIMBY Ha 3HMKCHHS TEMITIB
3pOCTaHHSI IiH Ha ra3.

3arajapHOCBITOBA TEH/CHIIISI B TOMY, 1110 CIIO’KMBAHH ra3y B MailOyTHOMY Oy/ie BUNEpEIKaTH MOMKIIUBOCTI HOTO
BUAOOYTKY 1 TPAHCHIOPTY.

5. HepoJiik rigpopecypciB B Ykpaini.



EnexrpoeHepris, 110 BHPOOJSEThCS HA TiAPOCICKTPOCTAHIIIAK, JCHICBA 1 € JIyXKEe IIHHUM PECypCOM.
I'impoenekTpocTaHIlis He BUMAarae OpraHigyHOTo MajiuBa, He 3a0pY/THIOE HABKOJIMIITHE CEPEIOBUIIIC 1 yXKE IBUIKO pearye
Ha 3MIHM HaBaHTaXEHb B EHEProCHCTEeMi. 3HayHa YacTKa TiJPOCHEPIeTHKH B CHEPrOCHCTEMI JO3BOJISIE MEPEBECTH
TEIJIOBI BYT1JIbHI €JIEKTPOCTAHIIIT Ha BUTLAHUI PEXHUM IX poOOTH i pO3BHBATH IOHOBIIOBAHI JPKEpesia eHeprii.

VYkpaiHa B HeJocTaTHIA Mipi 3abesmedeHa 1mM eHepropecypcoMm (He Outbme 30% Bixm OakaHOro).
lNapoenekrpocranuii, B OCHOBHOMY, po3TamoBati o piukax Juinpo, IliBnennnii byr i nictep.

6. IIpo6siemu Bukopucranusa AEC.

Ha yxpainceknx AEC BupoOIIsSieThCs Maiike MOJIOBUHA BCi€l eIeKTpoeHeprii B YKpaiHi.

e memoranwmii mokasHWK it eHeprocuctemMu. OmHak, moTyxHOocTed AEC HemocTtaTHBO ais 3amoOiraHHsS
MaiOyTHIX KPH30BUX SBHII B YKpaiHCHKiH eHepreTumi. s oTpuMaHHS €HEepreTHYHOI He3aleKHOCTI BiJ] IMITOPTHOTO
ra3y, 0 BUKOPUCTOBYETHCS B TEIDIOCHEPT€THIIl, HEOOX1THO 301MBIINTH MTOTYKHOCTI EHEPTOCUCTEMH SIK MiHIMYM BJBiHi.
e MOKyTh 3a0€3MEUUTH TUTBKH aTOMHI €JIEKTPOCTAHIIII.

BucHoBok: He3pakarouu Ha BCI 111 €KOJIOTIUHI MPOOJIEMU B TaHUH Yac aibTEePHATUBY SIICPHIN EHEPreTUIll HEMAE.,
Hisiki mOHOBIIOBaHI JpKepena, BITPOreHepaTopy i COHsIYHI eNEeKTPOCTaHLil He 3[4aTHI 3aMiHUTH aTOMHY €HEPreTHUKY B
VYxpaiHi i B cBiti. IcHytoui 00caru ta codiBapTiCTh BUPOOJICHHS €JIEKTPOEHEPTil He 3aIMIIal0Th MaHciB Ha 3aMiny AEC
iHIMMH Jukepenamu. CpoOH MiIMIHUTH aTOMHY €JIEKTPOSHEPTeTHKY TEIIOBOi, COHSYHOI Ta BITPOSHEPTETHKOIO MalOTh
HACJIJIKU Y KpaTHOMY Mi/IBUILEHHS Tapru(iB 3 pI3KUM HAPOCTAHHIM EKOJOTTYHUX HPOOIIEM.

Tema 3. IIpaBoBi B3a€EMOBiTHOCHHH YYaCHUKIB eHepro3ade3neyeHHs YKpaiHu.
IInan:

1. JeprxaBHI HOPMaTHBHI aKTH PETYIIOBAHHS €HEPTOPHHKY.
2 [IpaBuia KOprUCTyBaHHS Pi3HUMH BUAAMH €HEPTii Ta CHEProHOCIiB.
3. [Mopsinok ykmaaHHs TOTOBOPIB HA BUKOPUCTAHHS €HEPrOHOCIiB, IX 3MICT Ta 0COOIMBOCTI.

1. Jlep:xaBHI HOpDMATHBHI AKTH PeryJII0OBaHHS €HEPrOPHHKY.

CrtpyKkTypa yHOpaBIiHHS MaJMBHO-CHEPTETHYHUM KOMIUIEKCOM YKpalHH CKIaaeThCs 3 0araTboX JIAHOK, SIKi
BUKOHYIOTh IEBHI (DYHKIIT peryJtoBaHHs Ta “‘CIOHYKaHHs MOBEMIHKU “TPaBIiB” HA €HEPreTHYHOMY PHHKY JEPIKAaBH.
Ile 3yMOBIIEHO B@XJIMBICTIO EHEPreTUYHOIO CEKTOPY eKOHOMIKM YKpaiHH Ta #Ooro BHCOKOK IPHUPOIHOIO
MOHOIIOJII3aLI€I0.

OCHOBHI €JIEMEHTH CHCTEMH JIEPKaBHOTO YIPABIIiHHS Ta PErYJIIOBAHHS IIPOMHCIOBO-EHEPIE€THYHOTO KOMILJIEKCY
VYxpainu HaBeneHi Ha puc. 3.1.

Ilpesuoenm Ykpainu - 1HIIIIOE Ta 3aTBEpIKYe 3aKOHM YKpaiHW, Ja€ TOJAHHA Ta JOPYYCHHS ILOJO
(YHKITIOHYBaHHS €HEPTOPUHKY B paMKaxX KOHCTHUTYIIT IepKaBH.

Bepxosna Paoa Yxpainu - po3pobisie Ta yxBamoe 3akonn. PHBOY (Pana HanionansHoi Oe3nexu Ta 000poHH
VYkpaian) - Aep>kaBHUIA OpraH IpH MPe3uJeHTI YKpaiHW, aHalli3ye CHUTYaIlilo, Hala€e MPOTO3HUII] MOA0 PEryTIOBaHHS
pobotu ITEK.

Kabinem Minicmpis YVkpainu - BUIINH BUKOHABYMHA OpTaH Jep)KaBHOI BIamM YKpaiHH, IHIIIIOE PO3POOICHHS
3aKOHIB, YXBAaJIIO€ MMOCTAHOBH, HAKa3W 1 T.iH., y TOMY YHCJII CTOCOBHO €HEPropuMHKY YKpaiHu, aHami3ye MIiKpo - Ta
MaKpOEKOHOMIYHiI TTOKa3HUKH TaTy3i.

HKPE (HamioHanpHa KOMICiSI perysfOBaHHS €HEPTreTHKH) - MPOBOAWTH aHAJi3 CTaHy CHEPreTHYHOIO PHHKY,
Ppo3po0biIsie, aHaITI3ye, Y3r0oJDKY€E Tapu(U Ha EHEPropeCcypCH, PEECTPYE “TPaBIliB” €eHEPrOPUHKY.

Heporcasnuii komimem Ykpainu 3 enepeozbepesicents - NPOBOJUTH NEPXKaBHY IOJITUKY CKOPOYEHHS BHTpAT
€Hepropecypcis, y3roJKy€e IIMTOMI BUTPATH NAJIMBA, KOHTPOJIIOE BUKOHAHHS 3aKOHOJJABCTBA y chepi eHepro3oepesKeHHs
TOLIO.

Anmumonononvuuii komimem YKpainy - TIPOBOJUTH JIEPXKaBHY MONITHKY Yy cdepi 3axXUCTy €KOHOMI4HOI
KOHKYPEHIIii, KOHTPOJIIOE€ BUKOHAHHSI aHTUMOHOIIOJIEHOTO 3aKOHOIaBCTBA.

Heporcasnuii komimem s0epHoco pe2ymosanusi Ykpainu - TPOBOIUTH Nep)KaBHY MOMITHKY y cdepi Oe3nexn
(YHKIIIOHYBaHHS SIEPHOI €HEPTreTHKH, KOHTPotoe NisutbHicTh AEC Ta mocrauanHs 00saiHaHHS i CHPOBHHU AJIs IOTPEO
SIIEPHOT EHEPTeTHKH.

Heporcasnuii komimem 3 YnpaguinHs 0epiHcagHUMU MAMEPIATbHUMYU pe3epeamy - TIPOBOIUTE IEPKABHY MONITHKY
y cdepi Oe3mepebiitHOTO (HYHKIIOHYBAaHHS BAXKIMBHX Tally3ed HApOTHOTO TOCIIONApCTBA YKpAaiHHW, KOHTPOIIOE Ta
OpraHi3oBy€ BHKOHAHHS pilleHh KaOiHETy MiHICTpiB y cdepi CTBOpEeHHS Ta MIATPHUMKH OEP>KaBHOTO pPE3epBY
MarepialbHUX IHHOCTEH.

DoHO Oeporcasnoco mauna YKpainu - KOHTPOJIIOE IOTPHUMAHHS 3aKOHONABCTBA y cdepi BUKOPUCTAHHS
JIep’)KaBHOTO MaiiHa, IPOBOAUTH AEPrKaBHY MOJITUKY y cepl po3aepKaBlIeHHs Ta IIPUBATH3aLlil.

OCHOBHMMH [ep:KaBHUMH aKTAMH, 110 PeryJiol0Th B32€EMO-BiIIHOCHMHM MiXK YYAaCHMKaMHM €HePrOpPHUHKY
Yxpainu, € 3aKoHH i npaBua:

- 3akoH Ykpainu “TIpo enekrpoeHepreTuky’;

- 3akoH Ykpainu “IIpo MOHOIOIIII0 Ha METPOJIOTIYHY JisUIbHICTE

- 3akoH Ykpainu “IIpo nmpaBoBuil pesKUM HaA3BUYANHOIO CTaHy;

- IIpaBna onTOBOTO PHHKY €IEKTPUYHOI CHEpTii;

- IIpaBua KOpUCTYBaHHS €JIEKTPUIHOIO EHEPTIEIO;

- IIpaBuna KOpHCTYBaHHS TEIIOBOIO EHEPTIEIO;

- IlpaBmiia mogayi Ta BUKOPUCTAHHS ra3y B HApOIHOMY TOCIIOAPCTBI Y KpaiHu;

- IIpaBuna HagaHHS HACEJIEHHIO TIOCIYT 3 FA30II0CTA4YaHHS.



OCHOBHHM BasKeJleM JI€P:KaBHOI0 PeryJIOBaHHSA TisSIbHOCTI cy0’€KTiB eHEPTOPHUHKY €:
- peryJtoBaHHS IIJISXOM JIIEH3YBaHHS,

- LIHOBE PEryJIIOBaHHS;

- MOAATKOBE PETYJIIOBAHHS;

- MUTHE PEeTyJIIOBaHHS;

- IHBeCTHUIIIHHE PETYIIOBaHHS.

2. IlpaBuia KOpPUCTYBAHH$ Pi3HHUMH BHIAaMH €HePrii Ta eHeproHociis.

3BaXkalo4M Ha Te, 110 OCHOBHUMH BHJJaMH SHEPTii Ta eHEPropecypcis, siKi ChOTOJIHI CIIOKUBAIOTHCS B YKpaiHi,
€ eJICKTOPOCHEPTisl, TEIJIOBA EHEPTisl, ra3, PO3TIITHEMO MPaBHJIa IX KOPUCTYBaHHS.

Ilpasuna kopucmyeanns enekmpuunoro enepzicro 6io 31 nunua 1998 p.

i mpaBmia BHU3HAYAIOTh B3AEMOBIJTHOCHHH CIIO)KHMBAyiB, MOCTAYaJbHHUKIB EJICKTPUYHOI eHeprii Ta
eJIeKTpoIiepelaBaIbHAX opraHizaniii. BoHu € 000B’SI3KOBUMH UIsi BUKOHAHHS IiJINPUEMCTBAMH, YCTAHOBAMHU Ta
OopraHi3alissMd He3aJeKHO BiJl (OPMH BIACHOCTI, SKi 3IIHCHIOIOTH BUPOOHUIITBO, CIIOXKHBAHHS, IOCTaYaHHS
eJICKTPUYHOT CHEpTii.

IIpaBu1a BU3HAYAKOTH:

- OCHOBHI TEpPMIiHM Ta BHU3HAYEHHS, KOHKPETHU3YIOTh TEPMIHM “MOCTAYaJbHUK KOMYHAJIbHHMX MOCIYT”,
“BHpPOOHHK TEIIOBOI eHeprii ;

- TIOPAJOK BHJadi Ta OJCPKaHHA TEXHIYHUX yMOB Ha TETJIONOCTAYaHHS Ta IPUETHAHHS CIIOKHUBAYIB TETUIOBOL
eHeprii.

IcHye nBa NOHATTS TEXHIYHUX YMOB:

- TEXHIYHI YMOBH, SKi BHIAIOTHCS CIIOKMBAYEBI 3a HAABHOCTI TEXHIYHOI MOXKJIMUBOCTI MIAKIIOYCHHS 10
TEIUIOBUX MEPEXK;

- IIONEPE/HI TEXHIYHI YMOBH - BULAKOTBCS 3a BIICYTHOCTI TEXHIYHOT MOXKJIMBOCTI I AKIIOUCHHS JI0 TEILIOBUX
MepesK. X BUIAIOTH MUIs PO3TIANy albTepHATHBHUX JUKEpEN Terlla, MOPiBHAHHSA BapTOCTi PO3MillleHHS 00’ €KTiB Ha
IHIIMX MalJaHYMUKaxX TOIIO.

IIpasuna nooaui ma 8UKOPUCMAHHA NPUPOOHO20 2A3Y 8 HAPOOHOMY 20CHO0apcmei YKpainu.

IIpaBuna € 00OOB’S3KOBUMH [IJISl YCiX HIATIPUEMCTB, O0’€IHAaHb 1 OpraHi3amii, 3alHATHX BHUIOOYTKOM,
TPAHCIOPTYBAHHAM, 30yTOM 1 CHOXHBAHHAM IPUPOAHOTO Tra3y, IPOEKTYBAHHSIM CHUCTEM TIa30MOCTAa4aHHA 1
ra30CMOKMBAOYOT0 00JaJHAHHS Ta HOTO HANaroKyBaHHSIM, HE3aJe)KHO BiJ HOTO BiZOMYOTrO MiAMOPSIAKYBaHHS i
(¢hopmu BIacHOCTI.

3. TIlopsigok yKJaJaHHS IOTOBOPiB HA BUKOPHCTAHHS €HEProHOCIiB, iX 3MicT Ta 0c00IMBOCTI.
JloroBopu Ha BHUKOPHUCTaHHS Ta 3a0€3MEUYEHHs] EHepropecypcaMu 3Ae01bIIOr0 € TUIIOBUMH, TEKCTH TaKUX
JIOTOBOPIB HAaBEJEHI Y BiJNOBITHUX NPaBHUIaX BUKOPUCTAHHS TOTO YH 1HIIOT'O EHEpropecypcey.
Jlocogip micmums maxi po3oinu:
- BIZIOMOCTI PO KOHTPAreHTiB (ITOCTa4aIbHUK-CII0KHBaY);
- BIJOMOCTI TIPO MPEeAMET JOTOBOPY (0OCSTH IMOCTAaYaHHS);
- 00OB’SI3KM CTOPIH;
npaBa CTOPIH,;
MOPSA0K 0OMEXKEHHS Ta MPUIIMHEHHS IOCTauyaHHs eHEepropecypey;
00J1iK 00CATY MOCTauaHHs Ta NOPSAOK PO3PaXyHKIB;
BIIMTOBiIATBHICTH CTOPIH;
(hopc-MakopHI 00CTaBUHM;
BiIHOCHHU Mi)X KOHTpareHTaMH,
- 1HII YMOBH;
- TepMiH Jii TOTOBOPY, PEKBI3UTH Ta IMiJMUCH CTOPiH.
YV euensoi oooamxkie 0o do2o6opy dooaromucsi:
- aKT PO3MEKYBaHHS BIAMOBIIAIbHOCTI CTOPIH;
- 1HIII aKTH, IO PErYJIOI0Th TEXHIUHI MUTAHHS TPAHCHOPTYBAHHS Ta CIIOXKUBAHHS €HEPrOHOCIS.

Tema 4. Oprani3amniiino — TexHiuHi ocHOBH 3a0e3MeyYeHHs NiAMPUEMCTB eHEPropecypcamMu.

ITnan:
1. OpranizaniiiHa CTPYKTypa JIaHKH IiAIPUEMCTBA, BIAMOBIIAIBHOI 3a eHepro3ade3neyeHHs .
2. CrpykTypa TeXHIYHHX 3ac00iB eHepro3ade3neueHH MiATPHEMCTB.
1. Opranizaniiina cTpyKTypa JaHKHU NiANPUEMCTBA, BiANOBiAAJLHOI 3a eHepro3ade3neyeHHs.

Opranizamist moctadaHds W 0e3aBapifHOTO CIIOKWBAaHHS €HEPreTUYHHX PECYpCiB Ta €Heprii Ha MmigIpHUEMCTBI
periaaMeHToBaHa JIF0YMMH B YKpaiHi 3aKOHAMH Ta NPAaBHJIaMH, iHIIMMH HOPMAaTHBHUMH JOKyMeHTaMH. [1innpuemcTBo
(opramnizariist), 0 BUKOPHCTOBYE €HEPropecypCcH, TOBUHHA BUKOHYBATH Taki (pyHKILIi:

1 AnMiHICTPATHBHO-KOHTPOJIBHY:

- HarJjs/J 3a BUKOHAHHSIM HpaHiBHHKaMI/I HiI[HpI/IGMCTBa IIpaBuUJI CHEPIrOCIOXKUBAHHA

- o opMIICHHSI JOKyMEHTAIlIT [110/10 OCTa4YaHHs Ta 00JIIKYy eHepropecypcis;

- YCT@HOBJICHHSI PEKHUMY €HEPrOCIIOKUBaHHS;



- KOHTPOJIb 32 IUCLUUILTIHOK €HEProCIOXUBaHHS;

- pO3pO0JIEeHHS 3aX0/iB 3 EHEPro30epeIKeHHS;

- pO3pOOJICHHS] HOPM MTUTOMUX BUTPAT CHEPTOCIIOKMUBAHHS.

2 OprasnizamiiHo-AUCIETICPCHKY:

- Ooprasizalist JMCIEeTYEPCHKOI CITyKOU MiANPHEMCTBA;

- KOHTPOJIb 32 pOOOTOI0 €HEProNnpUHMaIbHOTO 00JIaHaHH, 00JIIK HaBaHTAXKEHHsI 00JI1aTHaHHS;
- oprasi3ailis poOiT Mpu BUHUKHCHHI HAI3BUYAHIAX CHUTYAITii.

3 PeMOHT eHepreTHYHOTr0 00JIaTHAHHS:

- PO3pOOIICHHS INaHy OIJIAY, IOTOYHOTO Ta CePETHHOI0 PEMOHTIB, KalliTaIbHIX PEMOHTIB;
- IIPOBEICHHS PEMOHTIB, 3a0€31eYeHHs 3aIIaCHUMH YaCTHHAMH.

4 Kagposa moJiiTuka:

- MAroTOBKA KaJpiB HEOOXIAHOT KBamidikarii;

- aTecTallis Ta epeaTecTallis mepcoHany;

- MPOBe/IeHHsI HeOOXITHUX HABYAHb.

5 TmxeHepHa miATPUMKa JII0YOr0 €HEepProrocrno apcTa:

- pO3pOOJICHHS] HOBHX MTPOEKTIB;

- pO3pOOJIEHHS TOKYMEHTAII] 00 PEKOHCTPYKIIi AiI0YuX 00’ €KTIB;

- IHKeHepHe CYyNpOBOKEHHs BUPOOHHIITBA Ta OyiBHHUIITBA;

- 3B'SI30K 13 3JIy4YCHUMH OpTaHi3allisiMH;

- TIPOBENICHHS ITyCKOHAJIATOKYBAIBHUX POOIT;

- Y9acTh y IpUHMAaTbHAX KOMICIsX.

6 KoHTpOIIb SIKOCTi €HEPTOMPOIYKTIB, IO MIOCTAYAIOTHCS Ha MiATIPHEMCTBO, 3B'S130K 3 TOCTaYaIbHUKAMI.

2. CTpyKTypa TeXHiYHHMX 32c00iB eHepro3ade3nevyeHHs: MiANMPUEMCTB.

TexHiuni 3aco0m eHepro3aOe3nedeHHs MIANPUEMCTBA 3aJISKHO BiJl BHUKOHYBAHMX HUMH (YHKIIH MOXHa
PO3AIMTH HA TaKi:
nepeaBabHi,

- PO3MOiIbHI;
NepeTBOPIOBAIIBHI;
TIpUAMabHi;
00JIiKYy;
KOMITEHCYI0Ui;
MIPUCTPOT OE3MEKH.

OchosHuMU BUMO2AMU 00 eHepeemUYHO20 0ONAOHAHHS € MAKI:

- HamifHICTE;

- BENTUKUI MDKPEMOHTHHH MIEPioJT;

- CTaOUIBHICTP Ta SIKICTh BUXITHIX TapaMeTpiB;

- OesnepebiitHicTh pOOOTH.

PosrisiHeMo Ha3BaHi IPUCTPOT Ta X XapaKTEPUCTHKHU OLTBII AETAIBHO.

Ilepedasanvnumu npucmposmu MOXyTb OyTn enektpuuni Mepexi (JIEIT), mmHOmpoBoau, MaricTpaibHi
ra3olpoBOJIH, Ta30Bi MEPEXi, JOKAIbHI TeIuIoBl Mepexi. Jlo TermoBux Mepex, KpiM TpyOOIpOBOIiB, BIIHOCATH TAKOXK
HacoCH, 110 MePeKavyrTh TEIIOHOCIH.

Po3znodinsri npucmpoi po3noalIAOTh CHEPTi0 a00 CHEProHOCIH MK crioxuBayamu. J[o HAX BiTHOCATH 00’ €KTHI
(BHYTpIlIHI pPO3NOAINBLHI) Mepexi, TpaHchopMaTOpHI MiICTaHI{, BUMUKa4i, PO3NOUIbHI Ay, pO3MOAUIEHI ra30Bi
Mepexi, IyHKTH Ta30pO3I0oJiTy, Ta30Bl MifcTaHLil, madHi po3MOALIbHI CTaHMIi, TEIUIOB] IMyHKTH, 3allipHa apMarypa,
kiamany Tomo. OcHOBHa iX (YHKIIS - 3a0e3NeUeHHs] TPAaHCHOPTYBAaHHS EHEPropecypciB 1O €HEProCIOXHBAIOUOTO
o0yamHaHHS y HEOOXITHIH KiJIbKOCTI Ta Oe3mepebiiiHo.

Ilepemsoprosanvrumu npucmpoamu HA3UBAIOTh OONaTHAHHA, IO 3MIHIOE (i3HYHY ITapaMeTpH €Hepropecypcis,
SIKi TIOJAIOTHCS Ha T€ UM IHIIE eHEeProcloXUBaJIbHe 00maaHanHa. HuMu MOXKyTh OyTH €JIeKTPOHHI MepeTBOPIOBayi, 10
3MIHIOIOTh YaCTOTy €JNEeKTPHYHOTO CTpyMy (TpaHcopMaTOpHi, TpaH3UCTOpPHI, MeEXaHI4Hi), BHIPSIMIIAYi, IO
MEPETBOPIOIOTh 3MIHHUI CTPyM Ha TMOCTiMHHH, iHBEPTOpPH, SKi NMEPETBOPIOIOTH MOCTiMHWK cTpyM Ha 3MiHHHA. Lli
MPUCTPOI 3aCTOCOBYIOTH ISl 30UTbIIEHHS a00 3MEHIICHHS (PEryNIOBaHHS) YacCTOTH OOEpPTaHHS ENEeKTPOABHTYHIB.
Bunpsimiisidi Ta iHBEpTOpPH 3aCTOCOBYIOTH JIJIsl dKHMBJICHHS CHCTEM 1 NMPHJIAJIB, SIKI BAKOPUCTOBYIOTh MOCTIHHHUN CTPYM,
BOHHM TaK0X BHKOPUCTOBYIOThCs Ha Benukux JIEIL, ski 3’€aHyI0Th MKIEpKaBHI 00’ €KTH Uil BUKIIFOYEHHS B3a€MHOTO
BIUIMBY Ha SIKICTh eHeprii, mo nepepatotbes 1uMu JIEIT. Crabimizatopu Hampyrd BHKOPUCTOBYIOTH HPH JKHBIICHHI
KOMIT FOTEPIB Ta 1HIIOT €JIEKTPOHHOT TEXHIKH.

Tpuiimaneni npucmpoi BAKOPUCTOBYIOTHCS IS MIKITFOUCHHS CHEPTOCIIOKUBAOYOTO 00JIaJHAHHS.

Jlo npunadie 06aixy BITHOCSTH BY3JIM 00JIIKY BUKOPHCTAHUX €HEPropecypciB, sSKi BKIIOYAIOTh apMaTypy (Ipoceni,
KpaHH, 3aCyBKH, (UIaHIi), BUKOHABYY Ta PEECTPYIOUy amapaTypy. BukoHaBua Ta peecTpyioda amaparypa Moxke OyTu
MEXaHIYHOIO, €JIEKTPUIHOI0, aKyCTHYHOIO, EIEKTPOHHOIO PI3HOTO TUITY OTY)KHOCTi. BuKOHaBYa amapaTypa 3aexxHo Bix
KOHCTPYKIIi 3ac00iB 00Ky MOX€ HpPOBOAWTH BHUMIPH JiHIHHUX BEIUYWH, IMIBHIKOCTI, CHEPTeTHYHHX MapaMeTpiB
€HEepProHOCIiB.

Jo komnencyrouux npucmpoig BiTHOCATD MPUCTPOT, IO JAFOTh MOXKIUBICTH KOMIIGHCYBAaTH PEAKTHBHY SHEPTil0
(eMHICHI, IHIYKTHBHI, CHHXpOHHI ABUTYHH). KomMmeHcyrodi mpucTpoi Temorpac (3anobiraHas 3MiHaM TOBXXHUHHU TPyOu
MIPH TEMIIEPaTypHOMY PO3IINPEHH]), KOMIIEHCATOPHI OaKu /sl KOMIICHCAIli] HACTIIKIB TiApOyapiB TOMIO.



Ipucmpoi besnexu BUKOPHCTOBYIOTH JJIsi Oe3aBapiiiHOl mojadi eHepropecypciB abo aBapiiHOTO BiIKIFOUYCHHS
CHCTEMH Y pa3i IEepPEeBUIICHHS MaKCHUMAJIbHUX MapaMmeTpiB (YHKIIOHYBaHHS cHUCTeMH. Jlo HUX BIHOCATH €IEKTPUYHI
3aro0KHUKH, aBapiliHi 3ar001KHUKY, TiadparMu eMHOCTI Ta TpyOOIIPOBOAIB, MEXaHIuHI 3a1m001KHI KIlaliaHH TOIIO.

OcobnuBy yBary HeoOXiHO 3BepTaTH Ha CTaOUIBHICTH MOJayi eHepropecypciB Ta iX sKicTb, 00 BiJ IbOTO
3aJIXKHTH SKICTh ITPOAYKIIii, IKY BHITYCKAa€ MIANPUEMCTBO, Ta Oe3aBapiiHiCTh KOO pOOOTH.

Tema 5. Opranizanis 00J1iky cno:kMBaHHS eHepropecypcis.

ITnan:
1. IOpunnune ohopMIIeHHS BiIOBIAIBHIX 3a CIIOKMBAHHS Ta 00JIIK €HepropecypciB Ha MiAIPUEMCTBI.
2. Texuiuni 3acobu 0ONIKy eHepropecypciB (S€HEeprocrmoKuBaHHS). Bumorm mo iX KOHCTPYKMii Ta
TEXHIYHOTO CTaHy, yMOB MOHTaxy. [lepeBipka 3aco0iB 00Ky €eHEeproCIOKHBaHHS.
3. [opsimok noOKyMeHTyBaHHS Ta OQOPMIICHHSA Pe3yIbTaTiB OOJIIKY €HepropecypciB Ha IiIMpPHUEMCTBAX.

Meska po3moaiTy BilOBIANBHOCTI IOCTaYaIbHIKA Ta CII0)KUBAYA.

1. IOpunanyne opopMmileHHs BiANOBIZAILHNAX 32 CIIOXKUBAHHA Ta 00JIiK eHepropecypcis Ha MiANPHEMCTBI.

EHeproycTraHOBKHM CIOXKHBa4diB MaroOTh OyTH 3a0e3redcHi HEOOXimHMMH 3acobamu OOJIKY eHeprii yis
PO3paxyHKIB 3a CIIOKUTY eHepriro. [IpueaHaHHsS Ta MIAKIIOYCHHS 0 MEPEK eJIeKTpoIepeaaBaabHOI OpraHizarii
CIIOXHBAYiB, MO0 HE 3a0e3leueHi pO3paxyHKOBHMHU 3acobaMu 001Ky, 3a0oponserhcs. KoxkHa TapudHa Tpyma
CIIOXKMBauiB Mae OyTH 3abe3leueHa OKPEMUMH PO3PaXyHKOBHMH 32€00aMu 00JTIiKY.

OnHi€e0 13 yMOB YKJIaJaHHS JIOTOBOPY Ha EHEProrocTayaHHs MK CHEprorocTavyalbHOI OpraHi3aliclo Ta
CIIO)KMBaueM € BHYTPIIIHIM Haka3 CIOXXuBaya MpO NMPU3HA4YEHHS 0cCi0, BIAMOBINAJbHUX 3a EIEKTPOrOCIOAapCTBO Ta
JOTPUMAHHS CIIO)KMBadeM YMOB JOTOBOPIB Ha IIOCTadaHHs eHepropecypciB. Y npoMy ab0 OKpeMOMY Hakasi
TIPU3HAYAETHCS BiAIIOBiIaNbHa 0c00a 32 IOTPUMaHHS YMOB JIOTOBOPY OO CIIOKMBAHHS Ta 00JIIKy eHepropecypcis Ha
MIITPUEMCTBI. Y 3arallbHOMY BHUITAKY I 0c00a € TMPaIliBHIKOM €HePreTUIHOI CIIyKOU MiAPHEMCTBA, MA€ BiAMIOBIIHY
OCBITY Ta € IH)KEHEPHO-TEXHITHUM TIPAI[iBHIKOM.

Ha maxky ocoby nokiadaromscs maxi 0008 ’a3xu.:

- HarJIA[ 3a JOTPUMaHHIM YMOB 3HAXO/DKEHHS Ta eKCIUTyaTallii mpriaiiB o0Iiky;

- HarJIA[ 3a CIIPaBHICTIO MPHIIAAIB 00JIiKy, OTUIOMOYBaHHSIM IPUITAIiB;

- CBO€YACHa IepeBipKa MPMIaAiB 00IIiKy;

- CBOEYACHE 3HSATTS ITOKa3aHb NMPHUJIaIiB 00JTIKY;

- oprasizaifisi [OCTymy 10 NPUIAIIB O0JIIKY MPEICTABHUKA MOCTaYaIbHUKA CHEPTOPECYPCIB Ta KOHTPOIIOIOUYHX
OpraHizarii;

- HarIAA 32 JOTPUMAHHSAM PEKUMY SHEProCIIOKUBAHHS Ta OT0 TPaHUYHHUX BEJTHYHH;

HarJsi/ 32 3HaYSHHSIM MTOKa3HUKIB SKOCTI eJIEKTPHYHOI Ta TEIJIOBOI eHepril;

OllepaTHBHE CIIJIKYBaHHS 3 IEPCOHATIOM €HEPronocTayaabHUX OpraHizallii;

aHaJIi3 CHeProCIOKMBaHH;

HiIroTOBKA MPOIO3ULIN KePiBHULTBY IIOJ0 MOCTAYaHHS Ta BUKOPUCTAHHS €HEPropecypeis.

Paszom i3 suxonannam 3asnavenux 0008 ’sa3Kie maxiil 0codi HA0AMbCS Ne6HI NPasa.:

- IaBaTH TPHUIHACH TIPAI[iBHUKAM EHEPrOCHOXHMBAIOYNX MIAPO3AUIIB II0I0 €(QEeKTUBHOTO BHUKOPHUCTAHHS
€HEepropecypcis;

- JlaBaTH BKa3iBKH 11010 3MiHH Tpa(ikiB eHEPrOBUKOPUCTAHHSI;

- JJaBaTH BKa3iBKHU LIOJO MIATPUMKH YMOB €KCILTyaTallil eHepreTHYHOro o0JaHaHHA TOLIO.

3a3HaueHi 000B’sI3KM Ta MpaBa (QIKCYIOTHCS Y MOCAIOBIH IHCTPYKIIii TAKOTO MpaIliBHUKA, KA BBOAUTHCS B IO
Haka3oM 1o mianpueMcTBy. [IpaniBHUK OBHHEH OyTH 03HAHOMIICHHH 3 IHCTPYKIIIE€IO Ta MaTH i Ha poOoYOMy MicIii.

2 Texuiuni 3acodn 00.1iky. BuMoru 10 ix KOHCTPYKIii Ta TeXHIYHOTO cTaHy, YMOB MOHTa:Ky. [lepeBipka
3ac00iB 00J1iKy eHeprocnoKMBaHHA

Texniyni 3acobm 0OJIIKYy eHepropecypciB, LI0 BHKOPHUCTOBYIOTBHCS SIK PO3PaxyHKOBI, 3a KOHCTPYKLIEO
3aCTOCOBYIOTH TaKi METOIM BUMipIOBaHHS BUTpAT:

- 3MIHHUI TIepenaj THCKY Ha 3BY>KYBaJIbHOMY IPHCTPOT;

- BUXPOBI;

- TaXOMETPHUYHI;

- CHJIOBHH TOILIO.

Kpim Toro, cepen MeToAiB, IPUHHATHAX UL BUMIPY BHTpAT PiliH, BAKOPHCTOBYETHCS TaKOX yJIbTPA3BYKOBUIL Ta
€JIeKTPOMArHITHHH.

3BaykarouM Ha Te, 110 IPUIIAJIU Ta METOIM OOJIIKY JIy’Ke Uy TJIMBI 10 30ypIOBaHb Pi3HOTO POAY, IX MOHTAX Ta MicLie
YCTAHOBKH PErJIaMEHTYIOThCSI TIEBHUMH TIPaBUIIAMH.

Kosxen Tvn npuiaziiB 00J1iKy Ma€ BiJIIOBiAaTH HOPMAaTUBHHUM JIOKyMEHTaM 32 HOro KOHCTPYKIIEIO Ta TOYHICTIO
BUMIpIB.

OnHUM 3 OCHOBHMX NOKAa3HHKIB SIKOCTI TaKUX NPHJIAIIB € CIPOMOXKHICTh NMpuiaay 30epiraTi CBOi NMEpBHHHI
BJIACTHBOCTI BIIPOJOBXK SIKOMOTA O1JIBIIIOTO MEPioy Yacy y 3a3/aJleTiib BU-3HaY€HNX YMOBaxX €KCILTyaTarii.

VY 3B’A3Ky 3 THM, IO KOKEH TakWi NpHJIaJ Mae OKPEMHH [iarna3oH BUMIpIOBaHHS (IO 3aJIeKHTh Bia Horo
KOHCTpYKii), BUOIp Ta MOHTaX YCTaTKyBaHHS By3Ja OOJIKYy BUKOHYETHCS HA MIJICTaBI MPOEKTY, IO PO3POOISETHCS
BiJINIOBiTHO 10 BUMOT IPaBWJI Ta HOPMATHBHUAX JOKYMEHTIB.



By3o0m 00Ky CHOXHBaHHS €HEpPropecypcy, Mmpuiaad OO0JIIKY MOBHHHI PO3MIIYBATUCS Y MICHSX BLIBHOTO
JIOCTYIly OOCIYrOBYHOUOrO IEPCOHATY Ta YIOBHOBOKCHHMX IPAI[IBHUKIB CHEPrornocTayajbHUX OpraHizamii is
OTpUMaHHs iH(pOopMaIil Ta MOXKIIMBOCTI KOHTPOJIIO 1 MEPEBIPKH iX poboTH.

Jnst po3paxyHKiB 3a €JEKTPOCHEPTil0 MaloTh BHUKOPHCTOBYBaTHCsl OararorapudHi abo ogHoTapu¢Hi 3acodu
00Ky .

[puagu 00Ky, 110 3aCTOCOBYIOTHCS NPH PO3pPAaXyHKax 3a CIIOKUTI €HepropecypcH, NOBUHHI OyTH BHECEHI 10
JepxaBHOTO peecTpy 3ac00iB BUMIPIOBAIBGHOT TEXHIKH, JOMYNICHHUX J0 3aCTOCYBaHH: B YKpaiHi.

OcTaHHIM 9acOM MOLIMPHIINCS CHCTEMH OJIep)KaHHs, 300py Ta 00poOKH iHpOpMaIlii, 0 JO3BOISIIOTH PeaTi3yBaTH
00JIIK eHepropecypciB MPaKTUIHO Y PEKAMI pEalbHOTO Jacy.

BumiproBaneHi cuctemu, mo 3abesmedyioTh 30ip, 00poOKky, 30epiraHHsS Ta mepemady iHdopMarii mpo
BUKOPHCTaHHA a00 BHPOOHHUIITBO eHepropecypcis, oaepxkanmu Ha3By ACKOE (aBromatn3oBaHi cucTeMH KOMEPLiHHOTO
00J1iKy eHepropecypciB), CTpyKTypHa cxeMa sIKOi OJIHI€T 3 HUX 300pakeHa Ha puc. 4.2.

KonctpyktuBHo mijgcuctema 300py nepBunHOI iHpopmaiii ACKOE Bkirouae nmepBHHHI IepeTBOPIOBadi, 10
3aMipsIOTh TApaMeTPU BUTPAT, TUCKY, TEMIIEPATYPH TOIILIO.

Kananamu 3B’3Ky MOKXYTh OYTH APOTOBI JIiHIT 3B’ 513Ky, BUALICH] Tele()OHHI KaHAJIH, pa/liOKaHaIN 3B’ SI3KY.

Y pa3i BUHUKHEHHS 3yCTPIYHOIO IIEPETIKAHHS ENEKTPUYHOI eHeprii 3 Mepex CHOoXHBaya B MEpexi
eJIEKTpOIepeIaBAIbHOT OpraHi3aiii HeoOXiJHO BCTaHOBIIOBATH SK PO3PaxyHKOBi, Tak i TEXHI4HI 3aco0M OOJIKy
€JIEKTPUYHOI €Heprii AJIs1 OKpeMoro oOIiKy IepeTiKaHHs akKTHBHOI Ta PeakTHBHOI eHeprii B 000X HalpsIMKax.

Jns Bu3HAa4YeHHS NPUAATHOCTI OOJIIKYy 3aco0iB OONIKYy CIIOKMBAaHHS EHEPropecypciB 10 3aCTOCYBaHHS
MPOBOAMTHECA iX mepeBipka. s 3aco0iB 00diKy, 32 BUMIpaMH SIKMX TIPOBOISTHCS PO3PAXYHKH 3a CIIOKHTI
€Hepropecypcu, B 000B’I3KOBOMY MOPSIKY MTPOBOIUTHCS NIEpEBipKa BiIOBITHIMHA AP KaBHUMH OpTaHAMHU.

I[TepeBipka MpOBOIUTECS Y TEPMiHH, 1[0 BCTAHOBIIIOIOTHCS opranamu Jlepxcraniapty YkpaiHu.

3 Iopsinok KoxkyMeHTYBaHHSA Ta 0opMIIeHHS Pe3yJIbTATIB 00./1iKy eHepropecypcis Ha MiiIpHEMCTBAX.
Me:xa po3noaijily BilnoBigaabHOCTI NOCTAYATbHUKA Ta CIIOKUBAYA

Ha mignpmemcTBax mpOBOAUTHECSA OOJIIK €HEPrOPecypcCiB 3TiAHO 3 MPUHHATHM KEPiBHHUILITBOM MiANPHEMCTBA
perimaMeHTOM. Y 3aJeKHOCTI Bimg o00csary, rpadiky eHEprocrno)KMBaHHS, CTYICHS aBTOMATH3allii pPEryIIOBaHHS
CIIO>KMBaHHS Ta HOro o0JIiKy Moe OyTu Taka Qikcarist 00CsTry CIo>KUBaHHS:

- LOTO/INHHA;

- m01000Ba;

- IIOMiCsYHA.

Sk BKe 3a3HaYaNOCs paHille, KOMEPLiHHUI 00TiK BUKOPUCTaHHS €HEPropecypciB NPOBOIUTHCS TPHIaAaMH, SIKi
JIOMYIIEHI TEXHIYHMMU YMOBaMH By3ia 00JiKy Ta Jlep>kaBHHM peecTpOM 3aco0iB BUMIPIOBAJIBHOI TEXHIKH 10
BHUKOPHCTaHHS B YKpaiHi.

Ha minmnpuemcTBi, 3a miamucoM KepiBHUKA MiATPHEMCTBA, 0(pOPMIISIETECS HAKa3, 10 MPU3HAYAE BiAMOBiNATBHY
0co0y 3a MpoBeIeHHS 00Ky CIIOKUTHX €HEPTrOpecypcCiB.

Y BIigNOBIZHOCTI 3 OCOONMBOCTSAMH MiAIPHEMCTBA II€ MOXKE OyTH YEpProBHH IepcoHall (HAYaTbHUK 3MiHH
YeproBOro MepCcoHaTy Ha HACOCHIH cTaHIlii a00 YeproBuii, HaYaIbHUK 3MIHU €JICKTPUYHOT MiACTAHIIT TOIIIO).

Medica excniyamayiiinol 8ionogioaibHocni MiXK CITOKHABAYEM Ta €JICKTPOIIOCTaYaIbHO0 OpraHi3alli€to 3a CTaH Ta
OOCITYrOBYBaHHsST CYMDKHHX €JIEKTPOYCTAaHOBOK (DIKCYEThCS B aKTI PO3MEXKYBaHHS OaJlaHCOBOT HAJIEKHOCTI
€JIEKTPOYCTAHOBOK 1 €KCILTyaTaliiHOT BiIIIOBIJAIbHOCTI CTOPIH.

3a Mexy 0amaHCOBOi Ta eKCIDIyaTamiiHOi BIAIIOBIZANBHOCTI B CHCTEMax IoJadi Teruia OepeThesl 30BHIMIHA
MTOBEPXHS CTiHM TEIUIOBOi KaMepH B OiK CIOXFBaJa, B sIKiii yCTAaHOBJICHI 3aCYBKH Ha BiITANy>KEHHS JO CIIOKABada IO
XOJy Tapsuoro TEIUIOHOCIS, SKWH HaJeKUTh C€HEprorocTadaibHId opraHizamii (y pa3i BIAIITyBaHHS Ha3eMHOI Ta
€CTaKaTHOI MPOKJIAIKHU 30BHINIHBOT TeruIoMepeski - 500 MM Ticiist 3aCyBKH B OiK CITO’KHBaYa).

Tema 6. CrcTeMa 0NIepaTHBHOIO YNPABJIIHHA €J1eKTPO-, TEIJIO-, Fa30MOCTAYAHHS MiANPHEMCTB.

IInan:
1. Opranizamis qucreTdepu3arii miAmpHeMCTB.
2. Oprani3zailis B3a€MOBITHOCHH 3 €HEPronocTa4yalbHIMH MiIPHEMCTBAMH.
1 Opranizanis 1ucneryepu3anii NiANpUEMCTB.

PosrisiHeMo cxeMy YNpaBlliHHA TEXHOJOTIYHUMH JIHISIMH  IIATPHEMCTBA Ta CcXeMy 3a0e3nedeHHs
eHepropecypcamMu IiX TeXHOJIOTIYHUH JiHil (puc. 5.1).

BuKOpHCTOBYBaHHMH €HEPrOPECYPCaMu € eIESKTPOCHEPTis, Ta3, TEIIO, BOJA.

KepyBaHHS TEXHOJOTIYHMM IPOLECOM MIiAIPHEMCTBA 3IIHCHIOIOTh MEPCOHAT BHPOOHHYO-IHCIIETYEPCHKOI
CITy>kOU Ta YeproBUi IepCOHA JIHIH.

Yeprosuii epcoHal eHepronocTayaIbHUX MiJPO3/IIIIB NPALIOe Y PaMKaX periiaMeHTy SHEepProCIOKHBaHHS, IO
PETYJIIOEThCS  JOTOBOPAaMH 3 CHEProNOCTAauaHHS Ta PEXHMOM EHepro- rnocradansHol opraizamii. Ilepconan
€HEepronoCcTadabHUX MiAPO3ALTIB MiAIPUEMCTBA B TIEpIIy Yepry BUKOHYE BKa3iBKH €HEpPronoCTadanbHOI OpraHi3aiii,
SKIIO 1I€ BIAMOBIJa€ yMOBaM JIOTOBOPY CHEPronoCcTavyaHHs Ta CUTYyallii, 0 CKIIAJAEThCS Y 3arajibHAX Mepexax
eHepronocTayadHs (aBapiiiHi BiAKIFOUYCHHS, IEPEBUTPATH TOLIO).

BkasziBkM 4YeproBOro IMEpPCOHANy CHEPronoCTavaibHUX IMAPO3AUTIB IiAMPHEMCTBA € OOOB’SI3KOBHMH IS
BUKOHAHHSI BUPOOHNYO-ANCIIETYEPCHKOIO CITYKOO00 MiAMPUEMCTBA.



VY pamkax TEXHOJIOTIYHOTO PErJIAMEHTY BKa3iBKM BUPOOHHYO-JHCIETYEPCHKOI CIy)XKOM €HeprornocradaibHUM
mipo3aijaM MiANPUEMCTBA € O0OB’SI3KOBUMH I 1X BHUKOHAHHS (3MiHAa PEXKHMMY BOJOIOJAdi, BMHKAHHS JIBUTYHIB
BEJIMKOI TIOTY>KHOCTI TOIIIO).

TakuMm 9YUHOM 3a0e3MeUy€eThCs MPUHIIUT TOBIHOT MiAMOPSAKOBAHOCTI €HEPro3ade3neuyBalbHUX IMiIPO3IiTiB
MATPUEMCTBA BUMOTaM EHEProloCTavyalbHUX OpraHizamiid Ta BHPOOHWYO-AMCHETYEPCHKINH CITy>KOi MmignpHeMcTBa i
HaBIIaKH.

2 Opranizanisi B3a€MOBiIHOCHH 3 €HEePronocTa4ajIbHIMHU MiIMPHEMCTBAMH

[pu yknajgaHHi TOrOBOPY Ha €HEpro3ade3NedyeHHs MiX SHEPronoCTavYalbHOK OPraHi3alielo Ta CIOXKHBaYEeM
PO3pOOISETHCS CIIICOK ONIEPATHBHOTO MEPCOHATY CTOPIH, 1[0 MAIOTh IIPABO B3AEMOMISITH MiXK COOOFO TIPM BUKOHAHHI THX
4H iHIHX Jil y cdepi enepro3adesnedenns. Lleil mepemik yXBamtoeTbCcsa CTOPOHAMH Ta € 000B’I3KOBUM IS IEPCOHAIY.

VY mepeniky, KpiM MOcajoBUX 0Ci0, 3a3HAYAOTHCS MOBHOBAXKCHHS, SIKUMH HAII/SIFOThCS 3a3HAYEHI MMOCAIOBII
(KOHTPOJIb PEXHMMY EHEPrOCIOKHBAHHS, BMHKAHHS-BUMHKAHHS YCTAaHOBOK, KOHTPOJb MPHIAAiB OOIKY, BBEICHHS
aBapiifHOrO 3MEHIIICHHS EHEPrOCIOKUBAHHS TOIIO).

VY neskux BHIAIKax €Hepro3ade3leueHHs! CIIOKMBadya BiJl €HEpronocrayajlbHUKa MOXE BigOyBaTHCs yepe3
eJICKTPOTICPEIaBaibHy OpraHizaiito. Y I[bOMYy BHUIAJIKy € JesAKi OCOOJIMBOCTI B3a€MOJIIi EHEPromocTavyaibHUKA,
eHeprorepeaBajbHOT OpraHizaii Ta CrioxuBayva.

JonaTkoBi 000B’I3KH, ITpaBa Ta 0COOIMBOCTI 3a0€31IEUSHHS €HEPTi€I0 CIIOKMBaYa BiTOOPakKaloThCs y JOTOBOPI 3
€Hepro- repeAaBIbHOI0 OpraHi3alli€lo.

HopmaruBHuMH 1OKyMeHTaMH a00 y [IOTOBOPI TaKOX OKPECIIOETBCS TOPSAIOK JOCTYIy HepCOHATY
€HEepronocTadabHOI OpraHi3aimii Ha 00’€KTH eHepromepenaBalbHOI OpraHi3amii Ta CIIOKHWBa4a, MOPSIOK HOTO MHiid,
BUKOHAHHS TIPaBUJI 3 OXOPOHH Tparli.

UiTka opraHizailis B3a€MOBITHOCHH MK MEPCOHAIIOM E€HEPromnocTadaibHOI opraHizallii, eHepronepeaaBaibHOL
oprasizarlii Ta CHOXHBaJa - 3a10pyka 6e3aBapiitHoi podoTu.

Tema 7. OcCHOBHI NOKa3HNKH eHeproe(eKTUBHOCTI eHeprozade3nevyeHHs.

IThan:
1. HopmyBaHHS eHeproBuTpar.
2. [TuTomi HOPMU €HeprornocTadyaHHs-eHeProCIIOKMBAHHS.
1. HopmyBaHHs eHeproBuTpar.

OpxHUM 3 TOJIOBHHX IIMTaHb, IO BHHUKAaE y MPAKTHYHIA IISUIBHOCTI 3 eHeproz0epekeHHS Ha Oyab-sKOMY
MPOMUCIOBOMY O0’€KTi, € THTaHHS NP0 Te, HACKIIbKH paliOHAJBHO BHKOPHCTOBYETHCS CHEPTisi Ha JAHOMY
T ITPUEMCTBI.

Jus Toro mo0 BigNOBiOHP Ha Take NHUTaHHA Oylla 00’ €KTHBHOIO, OYEBHAHO, HEOOXIAHO CIUpATHCA Ha
BUKOPHCTAaHHA KOHKPETHHX KUTBKICHHX ITOKa3HUKIB. Y3aralbHEHO iX MOJKHA Ha3BaTH MOKa3HUKaMH €(EeKTHBHOCTI
eHepro3ade3rneyeHHs - eHeproBUKOpUCcTaHHs. Taki MoOKa3HUKY NOBUHHI BiZJoOpa)kaTH KOPUCHI BUTPATH Ta BTPATH OJJHOTO
a0o0 JeKUIbKOX BUJIIB €HEprii K MpH MPOBEJCHHI BUPOOHMYMX IMPOIIECIB, TaK 1 B MPOIECi MEpeTBOPEHHs, epeayl ta
PO3MO/IIIEHHS eHeprii.

Taki NMOKa3HUKH JAIOTh MOXJIMBICTH TOPIBHIOBATH iX 3 aHAJIOTIYHMMHU BEIWYMHAMH, JOCATHYTUMH Ha 1HIIMX
BUPOOHMITBAX Ta MiIIpUEMCTBaX. HaBiTh MpocTe MOPIBHIHHS y NEpPIIOMY HAOIMKEHH] JO3BOJISIE CKa3aTH: PalliOHAIBHO
YH HE pallioHaTbHO BUKOPUCTOBYETHCS €HEPTisl HA TOMY UM IHIIOMY O0’€KTIi, a TaKOX 3pOOHTH IOIepeiHiii BUCHOBOK
PO MOXJIMBICTh Ta €KOHOMIYHY JOIUILHICTh BUPILICHHS 3aBJaHb €HEPro30epekeHHst Ha JaHOMY 00’ €KTi.

[Ipn ¢opmyBanHI cKiIagy MOKa3HUKIB €(EKTHBHOCTI eHepro3ade3neyeHHI-eHePTOCIIOKUBAHHS Ta OKPECICHHS
MEX IX BUKOPUCTAHHS JAOLIJIBHO BUXOJIUTH 3 MOHATTS CHEPIreTUUHHUH TIOTIK.

Enepeemuunuii nomix - e pyx eHepropecypciB y eHepreTHYHOMY TOCIIOapCTBI MiANPUEMCTBA Y HANPSIMKY Bij
BHPOOHHMKA 10 CIIOKMBa4ya €HEprii, IO OKPEeCIoe BCi CTamil mpomecy BHPOOHWITBA, Tepenadi, pO3MOIITy Ta
BUKOPUCTAHHS €Heprii.

Jis omiHKM eHepreTHYHOoi e(peKTUBHOCTI TaKWX IPOIIECIB MOBHHHI OYTH BH3HAYCHI MMOKA3HUKHU CPEKTHBHOCTI
neperBopeHHss Ta BuKopuctaHHs eHeprii (KK koTenmpHOi ycTaHOBKHM, HMHTOMI BHTpPAaTH THaluBa HAa BUPOOHHUIITBO
eJeKTpHYHOi eHeprii Tomo). Taki MOKa3HUKHM XapaKTepHU3yIOTh YACTHHY MEPETBOPIOBAHOI €Heprii, mo 30epiraeTscs y
MIEPETBOPEHOMY €HEPrOHOCII.

3asoanns maxux nokazHuKie - BAPAKCHH CIIBBIIHOIIEHHS MK BXiJJHOIO 1 BUXIJIHOIO €HEPTi€l0 Ta OIliHKa BTPAT
TIEPETBOPEHHSI.

[onibHO 10 MOKAa3HUKIB NMEPETBOPEHHST €HEPTil ICHYIOTh TaKOK MOKa3HUKH, 110 XapaKTepU3yloTh €PEKTUBHICTh
nepenadi i po3moauty eHeprii. Taki MOKa3HUKU Ha3MBAIOTHCS MOKa3HUKAaMU ¢(DEKTUBHOCTI PO3MOIUICHHS SHEPTil, 3MiCT
SIKMX aHaJIOTiYHMil nmokasHukaM edektuBHOCcTi neperBopeHHs eneprii (KKJ{ enexrponepenadi, koeillieHT TUTOMUX
BUTpAT y Mepexax TOIIO).

Jnst BCiX OCHOBHMX Ta JOMOMDKHHX BUPOOHHYHMX MPOLECIB, J€ CHOXXWBAHA EHEPTisl IEPETBOPIOETHCS Y KOPHCHY
SHEeprito, IO BHUKOPHCTOBYEThCS Uil 3MiHM (OPMH Ta CTaHy INpEIMETIB Mpali, HEOOXiIHO pPO3pOOMTH IMOKAa3HUKH
epexTuBHOCTI BuKopucTanas eHepril (KK]] eHeproBUKOpHUCTOBYIOUOTO arperaTy, IUTOMi BUTPATH €HEPTii Ha OJAMHUIIIO
BHPOOIICHOT POIYKIIi1 TOIIO).

[Toka3Huku e(heKTUBHOCTI BUKOPHUCTAaHHS €HEPTii 3aCTOCOBYIOTH JJISI KOHTPOIO PAIliOHAIBHOCTI CITOKUBAHHS
eHeprii Ta JOTPHMaHHS ONTHMaJbHUX IIapaMeTpiB TEXHOJIOriyHOro mporecy. KpiM TOro, BOHM € OCHOBOIO I
IUTAHYBAaHHS €HEPTOCIIOKUBAHHS IPOMHUCIIOBHX MiAMPUEMCTB, iX MiAPO3ALTIB, OKPEMHUX HMOTYKHHX arperaris.



2 IMuToMi HOPMH €HEProCHOKUBAHHS

3ajeXHO Bi IIJILOBOrO NPHU3HAYEHHS BCi MOKa3HHKH €(EeKTUBHOCTI €HEeprornocTadyaHHs-CHeProCIOoKUBaHHS
MOXYTb OyTH IOJIIJIEH] Ha TaKi IPyNu:

- MOKa3HMKN /I aHalli3y eHepreTn4Hoi e(eKTHBHOCTI BIJOKPEMIJIEHHX CTaJili IpoIecy IepeTBOPEHHS,
PO3IOJIUICHHS T2 BUKOPUCTAHHS €HEpril;

- MOKa3HUKN JUI IUTAaHYBaHHS EHEPrOCIIOXKHMBAaHHA Ta TEXHIKO-€KOHOMIYHOTO OOTPYHTYBaHHS 3axOIiB 3
CHePro30epeIKCHHS.

Topsd 3 yum noxasHuKu epexmueHoCmi eHepeOCnONCUBAHHA-EHEP203A0e3NeUeHHs PO3NOOLIAIOMb MAKONHC 3d
AKICHUMU ROKA3HUKAMU (3G CTRYNEHeM 0OIPYHMOBAHOCMII):

- HayKOBO-OOTPYHTOBAaHI OKAa3HUKU;

- THMYacOBi IIOKA3HUKH - IO IPYHTYIOTHCS HA BUKOPUCTAHH] TaHUX CTaTUCTUYIHOI 3BITHOCTI.

PeanbHe KOJIO BHKOPHCTOBYBaHUX MOKa3HHKIB €(DEKTHBHOCTI €HEPronoCTayaHHs €HEPrOCIOXHMBaHHS JOCHTh
BY3bKe. Mooicna eudinumu 06a pizHo8UOU Maxkux NOKA3HUKIB.

- moka3Huku Tary KK/I;

- MOKa3HUKHU MUTOMHX BUTpAT €HEprii.

Jns Takux IMOKa3HUKIB HEOOXIZHO BCTAHOBUTH E€TaJlOH - JIeSKE€ 3HAYEHHs, MMOPIBHIOIOYM 3 SIKMM (aKTHUHI
BEJIMYMHHM BiJIIOBIIHUX MOKA3HUKIB MOKHA OYJI0 O 3pOOHTH BUCHOBOK ITPO PiBEHb €(EKTUBHOCTI €HEPrOBUKOPUCTAHHS
Ha AaHoMy 00’ekTi. /Il IbOTO BHKOPHCTOBYIOTH TPETii PI3HOBHJ MOKAa3HHUKIB €(EeKTHBHOCTI €HEpronoCTayaHHsI-
€HEepPrOBUKOPHCTaHHS

- HOPMH IIMTOMHX BHTpAT €Heprii abo MMTOMI HOPMH €HEprocrokuBaHHs. [Iporec BCTAHOBICHHS TaKMX HOPM
HA3WBAETHCS HOPMATII3aIli€l0 eHePrOCTIOKIBAHHS.

Knacughixayis nopm numomux sumpam enepeii 6i06y8aemuvcsi 3a mpboma 0OCHOGHUMU O3HAKAMIL:

- 3a CTYIICHEM arperauii;

- 3a CKJIQJIOM BHUTpAT CHEPTIi;

- 3a TepioZoM ii HOpM.

3ane)XHO BiJl CTyNeHs arperamii (00’ €JHAHHS) HOPMH BUTPAT €HEPTii NOIIAIOTH Ha iIHAWBIya bHI Ta TPYTIOBI.

Inousioyanvui Hopmu - 1i¢ HOpMa BHTPATH CHEPrii Ha BHPOOHHUIITBO OMMHHUIN MpOoAyKiii (poOoTw), ska
BCTaHOBIIFOETHCS 32 TUIIOBUMH 200 BIIOKPEMJICHUMH €HEProCHOXUBAIOYMMH arperaraMu, TEXHOJIOTTYHUMH MPOIiecaMu
BiTHOCHO JaHHUX YMOB BUPOOHHIITBA.

I'pynoea nopma - 11e HOpMa BHUTpPAT €HEPTii, 10 BCTAHOBIIOETHCS Ha TOCIONAPCHKUX 00’€KTax Pi3HUX PiBHIB
rOCIIO/IapIOBaHHs, HA BUPOOHHUILITBO OJHOTUIIHOI MPOXYKLii (poOOTH) y 3aIlyIaHOBaHUX YMOBaX BHPOOHHUITBA (IPYIOIO
TEXHOJIOTIYHHUX 00’ €KTIB).

3aJe’HO BiJl CKJIay BUTPAT €HEPTii HOPMU MOJUISIOTh Ha TEXHOJIOTIUHI Ta 3arajJbHOBHPOOHUYI.

Texnonozciyuna nopma - 1€ HOpMa BHTpAT €HEpTii, IO BPaxOBy€ BHUTpaTH Ta BTPaTH €HEprii, MoB’s3aHi 3
BUKOHAHHSM OCHOBHHUX Ta IOTIOMIKHUX TEXHOJIOT1YHUX MPOIIECiB BUPOOHHUIITBA JAHOTO BUIY IPOIYKIIl a00 poOOTH.

3acanvHosupobHUYa HOpMa - HOPMA BUTPAT €HEPrii, 0 BpaXOBY€ HE TUIHKU BUTPATH €HEPTil HAa TEXHOJIOTIYHI
MPOIIECH, a TAaKOXK Ha TOTIOMDKHI MOTpeOM BHPOOHHUIITBA Ta BTPATH CHEPTii y Imporecax ii mepeTBOpeHHs, Iepenadi,
PO3IIO/IINIEHHS, BiJTHECEHI Ha BUPOOHMIITBO JTAaHOT MPOIyKIii (poboTH).

[HmuBiMyanbHi Ta rPyOBI HOPMHU MMUTOMKX BUTPAT €HEpril MOKYTh OyTH AudepeHIiioBaHUMH Ta 30UIbIICHUMH.

JudepeHuilioBaHi HOPMH BIIHOCSTD IO OKPEMHX BB IPOIYKILil. 301IbLICHI HOPMH BCTAHOBJIIOIOTHCS Y BUTIISIL
yCepeAHEHHUX BEINYMH 33 IPyNaMu MPOAYKIii Pi3HUX COPTIB 200 TUIIOPO3MIpIB.

3aJIe)HO BiJI BUTPAT, 1110 BPaXOBaHi Y HOPMH, PO3PI3HIIOTH LIEXOBI Ta 3aBOACHKI HOPMH.

3aJe)HO BiJl epiojy Aii HOPMHU BUTpAT €HEpril MOIUISIOTh Ha KBapTaJlbHI Ta PiuHi.

OcHOBHI 8UMO2U 00 HOPM NUMOMUX GUMPAM eHepP2ii:

- TeXHIYHa Ta EKOHOMIYHA OOIPyHTOBAHICTB;

- €IMHa METO/I0JIOTIYHa OCHOBA IIPU PO3pPOOIICHHI HOPM;

- BUPaxXOBYBaHHS KOHKPETHUX YMOB BUPOOHHLTBA, JOCATHEHb HAYKOBO-TEXHIYHOTO IPOTPECYy;

- CHCTEeMAaTHYHUH MEePeriiil 3 ypaXyBaHHAM 3MiH TEXHIKH, TEXHOJIOTII Ta opraHi3aIlii BUpOOHUIITBA, TEXHITHOTO
cTaHy o0JiaTHaHHS;

- CIIpUSTHHS MOOLTi3aLii BHYTPIIIHIX pe3epBiB €eKOHOMIT eHeprii Ta MiBUIIEHHIO e()eKTUBHOCTI il BAKOPUCTaHHS.

Tema 8. HeTpanumiiiHi 1:kepesia eneprii Ta najausa

ITnan:
1. [ToHSTTS HETPaUIIHHUX JKEper eHeprii.
2. Krnacudikarris Ta mepcrieKTHBH BUKOPUCTAHHS HETPAIUIIHHIX JHKEPENT SHeprii y CBiTi.
1. IloHATTA HeTpaTULIHUX JAKepeJ eHeprii.

Ha xamp y CHOTOAHINIHBOMY TEpENiKy CTaHAapTH30BAaHUX TEPMIHONOTIH B YKpaiHi BiACYTHIH TepMiH
“HeTpanmuIiiHi TKepena eHeprii”. Y 3B’SI3Ky 3 UMM y 3aKOHOAaBYiM 0a3i YKpaiHH, KepiBHUX Marepiaiax, TeXHIUHiH
JiTEepaTypi UeH TePMiH, 3 OTHOTO OOKY, 0OMEKYETHCS TaK 3BaHUMHU “‘TI03a0I0/DKETHUMH JKepellaMU eHeprii’, 3 Ipyroro
00Ky, MOLIUPIOETHCS 1 HA JCSIKI IOHOBIIOBAJIBHI JKEpeia CHeprii.

JJ1st po3riasiay MponoHy€ThCS TAKUI CKJIa] HeTPATULIifHUX )KepeT eHeprii:

- JDKepeJa IpsIMOTO MEPETBOPEHHS Pi3HUX BHIB €HEPTil B €IEKTPUYHY;

- HEeTpaIuIliifHI BUIH NAJTUBA;




- BTOPHHHI €HEPreTHYHI PecypcH.

Jo mxepen npsMOTo MepeTBOPEHHS PI3HUX BUAIB €HEPTii B €JIEKTPUYHY BIHOCATH JDKEpea, 1110 IependayaoTh
Oe3rocepeHE EPETBOPEHHS TEIUIOBOT Ta XIMIYHOT €HEPTill B €JIEKTPUUHY.

TexHos10risIMY, SIKi NEePeTBOPIOIOTDH TENJIOBY €HEPTil0 B eJIECKTPHYHY, €:

- MarHiToriJpoJrHaMiuyHe IEPETBOPEHHS EHEpTii;

- BUKOPHUCTAHHS €HEPrii peakTopiB-pO3MHOXKYBadiB Ha IIBUIKAX HEUTPOHAX;

- BUKOPHUCTAHHS CHEPTii TEpMOSACPHUX PeaKili;

- TePMOENIEKTPUYHI TEXHOJIOTII;

- TePMOEMICIiiHi TeXHOJIOTII;

- TEXHOJIOTIi 3 BUKOPUCTAHHAM HAPKOHIIO.

Ha crorogsi i B HallOMIDKYy NEpCHEKTHBY Ie OyAyTh iCHYBAaTH MPOIECH 3 MaTepialbHIMH W €HepPreTHIHUMH
BigxogamMu. Ha TeXHONOriYHMH Npolec BUKOPHCTOBYETHCS BH3HAYECHA KUIBKICTh MalMBa, €JEKTPHUYHOI Ta TEIIOBOT
eHeprii. Kpim Toro, cami TeXHOJIOTI4HI POLIECH ITPOXOIATH i3 BUUICHHSIM Pi3HUX €HEPreTUYHUX PECYPCIB - TEIUIOHOCIIB,
TOPIOYMX MPOAYKTIB, Ta3iB 1 PIIUH HAIMIIKOBOTO THCKY. OHaK He BCS KUIBKICTH L€l eHeprii BUKOPHCTOBYEThCS B
TEXHOJIOTIYHOMY Tpolieci abo arperati. Taki HEBUKOpUCTaHI B mpoleci (arperari) eHepreTHyYHi BiAXOAM Ha3WBAaIOTh
BTOPUHHUMU eHepreTuuHuMu pecypcamu (BEP).

BropuHHi eHepreTH4YHi pecypcH MPOMHCIOBOCTi PO3NOILISIIOTHCS HA TPU OCHOBHI Ipynm:

- TOproyi;

- TETUIOBI;

- HaUTMIIKOBOTO THCKY.

Toproui (nanvni) BEP - ne XiMi4Ha €Hepris BiIXOiB TEXHOJOTIYHHX IPOILECIB XIMIYHOI Ta TEPMOXIMIYHOT
epepoOKH CHPOBUHM, IO HUX MOKHA BiTHECTH:

- MOOiIYHI TOpIOYi Ta3W IDIABWIBHHUX Tieueil (IOMEHHW ra3, KOJONTHWKOBWH, MIAXTHUX Ie4el 1 BarpaHok,
KOHBEPTOPHHH TOIIO);

- TOpIOYi BIAXOIM TPOIECIB XIMIYHOI Ta TEPMOXIMIYHOI ImepepoOKH BYTJIENEBOI CHPOBHMHH (CHHTE3, BiIXOIU
€JIEKTPOJHOTO BUPOOHHIITBA, TOPIOY Ta3y I OTPHUMAaHHS BUX1AHOT CHPOBUHH JUIS IUIACTMAC, KAyIyKy TOIIO);

- TBep/i i piiKi MaNuBHI BIAXOAH, SIKi HE BAKOPUCTOBYIOTHCS ISl IOAAJIBIIOT TEXHOJIOTTYHOT NepepoOKH (BiIX0qu
JIepeBOo0OPOOKH, 1IETI0I03HO-TIAIIEPOBOTO BUPOOHHUIITBA TOIIIO).

T'opioui BEP BUKOPUCTOBYIOTBCS B OCHOBHOMY $IK ITAJIUBO.

Tennosi BEP - me Temnora BIAXITHUX Ta3iB NpU CHAJIIOBaHHI NaiWBa, TEIUIOTa BOAM i IOBITPS, SIKi
BUKOPHCTOBYIOTBCSI JUISl OXOJIOJUKEHHSI TEXHOJIOTIYHHMX arperariB Ta YCTaHOBOK, TeIUIOTa BHUPOOIB 1 BiIXOIiB
BUPOOHHIITBA, HATPUKIIAL FAPSTYMX METATyprifHUX IIUIAKIB.

Oco0:11BO 3HaYHI 0OCATH TEIUIOBUX BTOPMHHUX PECYPCIB HAsBHI B YOPHIH METAIyprii, ra3oBiii, HagTonepepoOHii
1 HahTOXIMIYHIN TPOMHCIIOBOCTI.

BEP Haonuwkoso2o mucky (Hanopy) - 1ie TIOTEHIIIaJIbHA €HEpTid ra3iB, PiIAWH i CHIYYHX T, OI0 3aJUIIAIOTh
TEXHOJIOTIYHI arperaTd 3 HAJJIUIIKOBHM THCKOM (HamopoMm), SKi HEOOXiZHO 3HIDKYBAaTH TIIepe] ITOCIHiTYIOUNM
BUKOPHUCTAHHSM IHX PiUH, Ta3iB CHITyYHX TUIT a00 MPH BUKUI IX B aTMOC(Epy, BOOJOWMUINA, EMHOCTI Ta 1HIII TpAAMAaYi.
Jlo BEP 115010 THITy HaJIe)KUTh 1 HA/UTMIIIKOBA KIHETUYHA SHEPTis.

BropuHHI eHepreTHM4Hi pecypcH HaJUIMIIKOBOTO THCKY II€PETBOPIOIOTHCA B MEXaHIYHY €Heprilo, fka
0e3nocepeIHh0 BUKOPUCTOBYETHCS IS IPUBOLY MEXaHI3MiB 1 MaIlIiH a0 MEePEeTBOPIOETHCS B EIEKTPUUHY SHEPTIIO.

2. Kaacugikauisi Ta nepcneKTHBH BUKOPUCTAHHS HETPAIHIIAHUX zKepes eHeprii y cBiTi.

Cepenl HEeTpaJMIIHHUX JKEpPENl CHeprii Ha MalOyTHI JCKiIbKa NECATHIITh HAWOUIBII MEPCICKTUBHUM Oyjie
BHUKOPHCTaHHS TEPMOEIEKTPUYHIX TeHEPATOPIiB, BOAHIO, TAIIMBHUX KOMIipOK.

3 ycix pi3HOBUJIB TEPMOENEKTPHUYHHUX TI'€HEPATOpPiB HAWOIIBIIMK HTEPEC CTAHOBISATH TEPMOGMOTOCIEKTPUYIHI
reneparopu (TOED"). TOEIL 3aBasku cTBOPEHHIO BUCOKOS(EKTHBHUX (DOTOEIEKTPOIIEPETBOPIOBAYIB Ta y3TO/DKEHHX 13
HUMH 3a CIIEKTPOM BHUIIPOMIHIOBaYiB 3HAWIYTh IIMPOKE BUKOPHUCTAHHS SIK aBTOHOMHI JKepelia elNeKTPpUIHOI eHeprii B
Ha3eMHHUX 1 KOCMIYHUX yMoBax. [TuToma BapTicTh enekTpoeHeprii, mo Moxe OyTu oTpuMaHa 3a nonomororo TOEIL,
CTaHOBHTH y HazeMHHX yMoBax 2— 3 mon. CIJIA 3a | BT BCcTaHOBIIEHOI MOTY>KHOCTI, IO MPUOIM3HO B 2 pa3u HIDKYE
MUTOMOI TIOTY>KHOCTI Ha3eMHHUX COHSYHHX Oatapeid. [Ipm oMy KiNBKICTH €NEKTPOCHEeprii, sika BHPOOIETHCA 3a
noriomoroio TOEI exBiBaeHTHOI MOTYKHOCTI, MPUOIM3HO B 3 pa3u OubIIa 32 paXyHOK iX Oe3nepepBHOI poOoTH, KpiM
TOTO, TUTOMA KUTBKICTB €IEKTPOSHEPTi, 10 BUPOOIIIETHCA 3 OAWHUII IUIomi oToneperBoproBauis, y TOEL B 100-200
pasiB OlIblla, HIK Y 3BUYAHUX COHSAYHUX OaTapesx.

ChOrofiHi y CBITI CIIOCTEpIraeThcsi 3HAYHHMI 1HTEpeCc J0 NaJMBHUX €JIEMEHTIB. 3HauHa KUIbKICTh HAYKOBHX
oprasizaiii i pipM MpaIrorTh HaJl PI3HUMH CXEMaMH Ta PAKTUYHUME 3aCTOCYBAHHSIMH NAIUBHUX €JICMEHTIB. SHAYHUI
IHTEpeC CTaHOBJIATH IOJO IHOTO Tally3i €HEpPreTHKH, KOCMIYHOI TEeXHIKH, TPaHCIOPTY, MiKpoeseKkTpoHiku. OxHa 3
TEXHIYHUX MPOOJEM IONISITaE B TOMY, IIO JUISl €IEKTPOMdiB (KaToaa) HEeoOXiJHO BUKOPHCTOBYBAaTH BHCOKOPO3BHHYTI
noBepxHi. OYIKyeTbCs, 110 Iie 3aBJaHHS OyAe BHPIMICHO y 3B’S3KY 3 JOCSTHEHHSIMH B Tajly3i HAHOTEXHOJIOTIH, SIKi
JIO3BOJISIIOTH  BHUPOOJIITH HAHOCTPYKTYPH THILy HaHOTPYOOK, HAaHOKOHYCIB, (yJepeHiB i3 po3MipaMH [0 KILTBKOX
HaHOMikpoH. CaMe Taki HaHOCTPYKTYpH MOXYTb OYTH OCHOBOIO [UISi NMPUHIMIOBO HOBHX 1 BHUCOKOE()EKTHBHHUX
CKJIaZIOBUX MAIMBHUX €JIEMEHTIB.

Booens - 1e eHepreTMUHUI pecypc MalOyTHBOTO, ajie CIIOCOOM OTPUMAaHHS HOTO Ha CHOTOIHI IOTPEOYIOTH
3HAYHHX KaIliTATGHUX BUTPAT. Y IBOMY HAIpsAMi HASBHI €K30TUYHI MPOCKTH BETMKOMACIITAOHOTO BUPOOHHUIITBA BOIHIO
3a gomomororo 6akrepii. Ilpomec BinOyBaeThes 3a CXeMOIO (OTOCHHTE3Y: COHSYHE CBITJIO IMOTIMHAETHCS, HAIPHUKIIA,
CHHBO- 3€JICHUMHU BOJIOPOCTSIMH, SIKi IMBHIAKO POCTYTh. L{i BogopocTi MOXyTh OyTH DKero IS JesiKuX OakTepi, sKi B



OPOIIECi KUTTEMISIIBHOCTI BUIUISAIOTH 3 BOAM BOAeHb. OnHAaK 1100 3MIHCHUTH ITf0 1/1€t0, HEOOXIIHO BUPIIIMTU Oarato
HAYKOBHUX Ta IH)KEHEPHHUX 3a/1a4.
Hempaouuyiiini éuou nanusa

V¥ 3B’s13Ky 31 CTPIMKHM CKOPOYEHHSM TPaIULiHHUX BUIIB [TAJIUB YUYCHI CBITY BCE YaCTillIe 3BEPTAIOTHCS 10 BOAHIO,
3amacy sIKoro y Bogax CBITOBOro okeaHy NMpakTuiHO HeBnueprHi. [Totpeda eKOHOMIKH y BOJIHI ITPSMYE 110 3pOCTAIOUiM.
s Haiinpocrima i Halierna pe4yoBUHa MOXE BUKOPUCTOBYBATHUCS HE JINIIE SIK MATUBO, a SK HEOOXITHUI CHPOBHUHHHN
€JIEMEHT y Pi3HUX TEXHOJIOTIYHHUX MPOIIEcax.

3a yMOB HeCTadi EHEpPreTHYHUX pEeCypCiB aKTHBI3YEThCS poOOTa MIOAO IOUIYKY HETPAAMIIMHUX JKepel
BYTJICBOJHIB: Ta30TipaTiB, BOJOPO3UYNHHUX T'a3iB, Ta3iB BYTUTFHIX KONAJIWH, BYTJICBOJHIB HECTaOUIFHOTO (pa3oBoro Ta
XIMIYHOTO CKJIQ/IiB Ha 3HAYHHUX INIHOMHAX.

3a Cy4acHMMH YSBICHHSAMH, 3arajlbHI peCypcH HETpaJuLiHMX BUAIB BYTJIEBOJHEBOI CHPOBHHH Ha IMOPSIOK
NEePEBUIILYIOTh PECYPCH TPAAULIHHUX JHKEPEI.

Boanera enepreruka

3 eHepreTUUHOI TOUKH 30py BOJCHB - 1€ aJIbTepHATHBA HATi Ta MPUPOAHOMY Tazy. [lepcrnekTHBHE 3aCTOCYBaHHS
BOJIHIO 3YMOBJICHO TaKUMH HOKAZHUKAMU:

- 3aracy BOJHIO B CKJIaJli BOAM NPAKTUYHO HEBUYEPIIHI;

- TEIJIOTa 3rOpaHHsI BOJIHIO B KiJIbKa pa3iB BHIIA, HIX y IPUPOIHKX Tas3iB;

- BOJIEHb SK MAJMBO MO)Ke OyTH BHKOPHCTaHMH JUIS OTPUMAaHHS TEIJIOBOI Ta €IEKTPUYHOI €HEprii, a TakoX y
JIBUTYHax pi3HOTO BHAY;

- BOJIEHb - €KOJIOT1YHO YUCTE MAINBO.

Boodenb modice suxopucmosysamucs:

- JUIS OTPUMAHHS TETIJIOBOI €HEPTii PU CIIAJIIOBaHHI;

- JUIS OTPUMAHHSI €IEKTPUYHOI €HEeprii 3a T0IIOMOT0I0 MOTOP- FeHEPaTOPiB a00 MATMBHUX €JIEMEHTIB;

- SIK TIAJIMBO aBTOMOOLIEHOTO TPAHCTIOPTY.

TennoBy eHepriro A5 OMaNeHHA i rapsiy0ro BOAONOCTauYaHHS MOKHA OTPUMYBATH IIiJ] 4acC CIIAFOBAHHS BOAHIO 3
BUKOPHUCTAaHHSAM MPOMHCIOBUX NaNbHUKIB. 11 mpuroTyBaHHS DKi MOXyTh OyTH 3aCTOCOBaHI 3BHYaifHi IMOOYTOBI
KyXOHHI IUTUTH 3 A€IKUMH 3MiHAMU B KOHCTPYKLIT NAIBHUKIB JUIsl BAKOPUCTAHHS BOJIHIO.

Pigkuii BomeHp mopsiA 3 IHIIMMHU PIAKMMH TajduBaMHu (KEPOCHH, BYIJIEBOAM Ta IX CIOJIyKH) BCE IIUpIIE
BUKOPHCTOBYIOTH SIK NTAJIMBO JIJISI PEAKTUBHUX PIAMHHMX JBUTYHIB B aBiallii Ta KOCMOHABTHIII.

Jist BUpOOJIEHHSI €IeKTpUYHOI eHeprii B MoTop-reHeparopi notyxkHicTio 100 kBT 3a 1 rog po6oTn BUTpayaeTbes
5,5 kr (61m) Bognro. Jlnsg otpumanns 1 kKBT-roa enekTpuyHOi €HEprii 3a JOMOMOIOI BOJIHEBO-KUCHEBOTO MATHBHOTO
enemeHTa Tpeba Buxopucratu 33,12 r (0,371m) Bogsro i 264,96 r (0,186 M) xucHio npu KK/ namsHoTO enemenra 0,8.

KanopiiiHicTh BOAHIO CTaHOBWUTH 33 THC. KKAJI/Kr, IO BTPWYi BHINE KanopiiiHocTi OeH3uHy. Excnepumentn
MIOKa3yI0Th, 110 HaBiTh 5 %-Ha MacoBa J00OaBKa BOJHIO 10 OCH3MHY Mi/IBUIIye €KOHOMIUHI ITOKa3HUKH manusa 110 25 %,
MIPH IIOMY 3HAYHO 3MEHIIYEThCSA KUTBKICTh IIKiITUBUX BUKUIB B aTMOChEpY.

BozeHb BUKOPHCTOBYETHCS TAKOXK y 0araTboX rafy3six IPOMHECIOBOCTI. BiH moTpiOHM y MeTamyprii A7 npsMoro
BITHOBJICHHS PYXA, y Xap4OBili IPOMHCIOBOCTI - Ui BHPOOJICHHS MaprapuHy, Y XiMidHIH MPOMHCIOBOCTI - IS
BUPOOHHLITBA A0OPHB (MIPUOIU3HO MOJIOBUHA BCHOTO BOJHIO, 1110 BUPOOIISIETHCS Y CBITI, ii/le Ha BUPOOHUIITBO aMiaky).

IIle onHa ramy3s, e BOJCHD 3MOXKE 3HAWTH MIMPOKE BUKOPUCTAHHS, - OTPUMAaHHs KOPMIB [UIsl TOMAILHIX TBapHH.
V3Ke B M03aMHHYJIOMY CTOJITTI.

OyJ10 BIIKPUTO BOJHEOKHCHIOOYI OakTepil, OioMaca sIKUX MU MOTJIMHAHHI BOIHIO ITOIBOFOETHCS 3a KiJIbKa TOIMH.
Taki 6akrepii BMintyroTh 50-75 % Oinka. L{ro 6ioMacy HUHI IIMPOKO BUKOPUCTOBYIOTH IPH BIArOJ0BYBaHHI Xyao0u i
MITHL.

TakuM YMHOM, BOAEHb MOXE 3aMIHUTH TPUPOAHUM Ta3 JuId TNOOYTOBHX MNOTped, OCH3MH - y IBHUIYHax
BHYTPIIIHBOT'O 3TOPSIHHS, KPIM TOTO, 3aMIHWUTH CIEIiajibHI BUJIM TNAJMBa B PAaKETHIH NMPOMHCIOBOCTI, alleTWIEH - Y
Ipolecax 3BaploBaHHs METAJIB, KOKC - Y METAITypriiHUX Hporecax Tomo. J{o Toro %, Mpyu BUKOPUCTaHHI YUCTOTO BOAHIO
SIK TTAJIMBa 3HAYHO 3MEHIIYIOTHCS IIKIUTNBI BUKHIH B aTMOCheEpy.

HoBnii migxizg 10 BHKOPHCTaHHS BOJHIO B €HEPreTHIl MOJIATae B JONAIIOBAHHI BOAHIO Pa3oM i3 Mapoio; B
Ppe3ynbTaTi OTPUMYETHCS OUTBII BHCOKA TEMIIEpaTypa MapH i, K Hacwiok, Ounemn Bucokuit KK Typ6inu - no 55 %

LI]o 0o 36epicanHsa 600HIO BUKOPUCOBYEMbCA MAKe:

- Y BUTJISIZI Ta3y - Fa3roibAepH;

- Y BUIJISIII CTHCHEHOTO Ta30MO0AI0HOTO - GalloHU, pECHBEPH;

- y 3B’513aHOMY CTaHi - XiMI4HI CIIOJIyKH Ta TiIpUIH METaJIB;

- y pinkomy craHi (kpioreHHa ¢popma) - 6aJoHH.

CupOBHHOIO /ISl OTPUMAaHHS BOJIHIO € BUKOITHE OpraHiyHe MaJMBO (MIPUPOIHUIA ra3, Kam’siHe Ta Oype Byriuus,
TOpIoYi ClaHIi) 1 BoAa, 3amacu sKoi HeoOMeXXeHi i MOHOBJIIOBAJIbHI, OCKUIBKHM BOJIEHb NPH OKHUCHEHHI (CIIaitoBaHHI)
MIEPETBOPIOETHCS B €KOJIOTTYHO YHCTY BOAY.

Ha cb0200mi mosicna eudinumu decsims Memooie OMPUMAHHs 600HIO:

1) napoaszHa KOHBepcist MeTaHy (IIPUPOIHOTO Ta3zy);

2) TepMivHe PO3KJIaJaHHs BYTJIEBOIIB; TEPMOXIMIUHI IIMKJIH;

mapoda3sHa KOHBEpCis BOIHIO 3 KaM’ sSHOTo, Oyporo Byrimisi, Topdy; mim3eMHa ra3udikaris BYTUULL
3ami3omapogazHuil crocio; exeKTPoIi3 BOAW Ta MapH; 3a JOMOMOTO0 €HeproaKyMyIIOIUNX pedoBUH; (GoTomi3 Boan 3
OTPHMAaHHAM BOJHIO i KUCHIO (COHSYHO-BOJHEBA EHEPTETHKA);

10) 3a 7OTTOMOTO0r0 0iOKATATITUIHAX CUCTEM.




Tema 9. Bropunni enepropecypcu

Inan:
1. Buau BTOpHHHHX €HEpPropecypcis.
2. I'oproui BEP.
3. Temnosi BEP.
4. nsxu Bukopucranus BEP.
1. Buau BTOpHHHHX eHepropecypcis.

Ilin émopunnumu enepzemuunumu pecypcamu po3yMI€ThCS XIMIYHO 3B’s3aHa TEIUTOTa, (i3WYHA TEIwIoTa i
MIOTEHIIiI{HA €HepTisd HaUTUIIKOBOTO TUCKY MPOAYKIii, BiAX0/iB, HOOIYHHUX 1 MPOMIKHUX IPOIYKTIB, II0 YTBOPIOIOTHCS B
TEXHOJIOTIYHUX arperatax (yCTaHOBKaXx, IpoIiecax), sKi He BUKOPHUCTOBYIOTBCS B CAMOMY arperari, alne MOXYTh OyTH
4aCcTKOBO 200 MOBHICTIO BUKOPHUCTAHI JIJIsl €HEPronoCcTayaHHsl IHIINX arperaTis.

3a eudom enepeii smopunni enepeemuyni pecypcu Oiisimsbcsi Ha. TOProYi (MAJUBHI), TEIUIOBI 1 HATUIIIKOBOTO
THUCKY.

Toproui (nanueri) BTOPUHHI CHEPropecypcH SBISIOTh COO0I0 MOOIYHI MPOAYKTH TEXHOJOTIYHUX IMPOIIECIB, SKi
MICTATh Y cO0i XIMIYHO 3B’s13aHY €HEpTil0 BiIXOJIB TEXHOJIOTIYHHMX IIPOLECIB, 1 MOXYTh OyTH BHUKOPHUCTAHHMH SIK
€HepreTu4He ad0 TEXHOJIOTIYHE MMaInBO.

Y TEXHOJIOTIYHHX MpPOLEcax METATYPriHHIX, KOKCOXIMIYHUX Ta XIMIYHHUX ITiIIPHEMCTB BUHUKAIOTh TOPIOYi Ta3n
MPOMUCIIOBOTO TIOXOJPKEHHS SIK MOOIYHI MPOXyKTH BUpOOHMITBA. Cepex TakuX BTOPHHHHUX €HEProHOCIiB HaWOUIbIIi
pecypcHu MaroTh KOKCOBHU Ta3, PIYHMH BHIXIJ SKOTO OIIHIOETHCS HA 5,2 MIH T y. I, TOMEHHHWHA - 4,8 MJIH T y. II.,
tepocmmaBHmii - 0,15 MITH Ty. 1. Ta TOPIOYi Ta3u XiMIYHOI TPOMHUCIOBOCTI - 0,75 MITH T y. I1.; 3aTallbHANA PIYHAN BUXIi[
WX EHePrOHOCIIB OLIHIOEThCS MPUOMU3HO Ha 11 MuTH T y. TI.

Tennosi émopunni enepeopecypcu SBISIOTH CO00I0 Pi3UUHY TEIIOTY OCHOBHHUX 1 IMOOIYHHUX MPOAYKTIB, BUXITHUX
ra3iB TEXHOJIOTIYHHX AarperaTiB, CHCTEM OXOJIO[DKCHHS iX €JEeMEHTIB, (i3W4Hy TEIUIOTy Tapsdoi BOIOM 1 Mmapw,
BIANIPAI[bOBAaHUX Y TEXHOJOTIYHMX ycTaHOBKax. OJHAaK, SKIIO I TEMJIOTa MOBEPTAE€THCS B TEXHOJIOTIYHHUM IMPOIEC
(TixirpiB MOBITPs,, CAPOBUHH TOIIO), B PE3yJIbTATI SKOTO BOHA OTPHMAaHA, TO TaKa TEIJIOTa HE HAJIEKHUTH 10 BTOPUHHHIX
eHepropecypcis. BropunHHa 1 BiAmpanboBaHa BOASHA Iapa MOXKE BUKOPHCTOBYBATHCS SIK TEIUIOBUA BTOPUHHHHN
€HEePreTUYHUI pecypc, Tak 1 K BTOPUHHUIN eHepreTHYHUI pecypc HaUIUIIKOBOTO THUCKY.

Haii0inpini BTOPHHHI TEIUIOBI pECYpCH MalOTh IIJIPHUEMCTBA YOPHOI 1 KOJBOPOBOI MeTanyprii, XiMIiuHOI,
HadromepepoOHOi Ta HadTOXIMIYHOI IMPOMHCIIOBOCTI, IPOMHCIOBOCTI OyHIiBEJILHMX MaTepiaiiB, Ba)KKOTO
MAaIIMHOOY TyBaHHsI, ra30BOi NPOMHUCIIOBOCTI.

Bmopunni enepeopecypcu Haonuuwiko6o2o mucky SsBISIOTH COOOIO 3[aTHICTh BUKOPHUCTOBYBATH IOTEHIIAIbHY
SHEPTif0 Ta3iB, MO BUXOIATH 3 TEXHOJOTIYHUX arperariB i3 HAJJIMIITKOBHM THCKOM, SIKHH HEOOXINHO 3HU3UTH IEpe[
HAaCTYITHUM CTYIIEHEM BUKOPUCTAHHS X PEYOBUH a00 MPH BUKKI iX y TOBKULIA. LIst eHepris Moske OyTH BUKOPHCTAHOIO
B YTHJI3aIIfHAX YCTaHOBKAX JJISl OTPUMAHHS 1HIINX BUIIB €HEpTii.

2. I'oproui BEP.

Koxcosuii ras

BupoOneHHs Kokcy BiOyBaeThCsl B KaMepi medi 3 BYTUIBHOI INMUXTH, Jie BOHA HarpiBaetbest o 1000 °C 6e3
JIOCTYIYy KHCHIO mpoTsiroM 14- 15 rox. Pa3oBe 3aBaHTa)KeHHsS! KaMepH Iedi cTaHOBUTh Onn3bko 30 T cyxoi mmxtu. B
Ppe3yJsbTaTi yTBOPIOETHCS TBEPAMHN 3aJIMIIOK - KOKC - pu TemriepaTypi 1000-1050 °C i BUAiIsIOTHCS JIETKI pEYOBUHH, SIKi
Ha3MBaIOThCS MMPSIMUM KOKCOBUM T'a30M. Y TEIUIOBOMY 0ajlaHCI KOKCYBaHHS TEIUIOTa MPSMOT0 KOKCOBOT'O Ta3y CTAaHOBHUTh
Omu3bko 15 %. B 1 M° mpsamoro KokcoBoro rasy mictutses: 250-450 r Boasaux mapis, 80-150 r mapis cmonu, 30-40 r
OCH30JIBPHUX BYTJIEBOAHIB, 8-13 r amiaky, no 10 r Hadraminy, 6-40 r cipkoBoaHio i 0,5-2,5 T {iaHOBOJHIO.

JlomeHnHwuii ra3s

JloMeHHMIA Ta3 iHOZAI HA3WBAIOTH KOJOIIHUKOBHM Ta30M, TOOTO ra3oM, SIKHIl BHXOIUTH i3 BEPXHBOI YaCTHHH
JIOMEHHOI Tedi - KOJOIIHKUKA. JJOMEHHHUI ra3 yTBOPIOETHCS MPU BUILIABISIHHI YaBYyHY B JIOMEHHHUX medax. KinbkicHe
3HAYEHHS HOTO0 BUXOJY, & TAKOX XIMIYHMI CKJIaJ 3alekaTh BijJ BIACTUBOCTEH IIMXTH 1 MAJMBA, PSKUMY POOOTH Iedi
Tomo. B cepenHboMy BHXia JOMEHHOTO ra3y KoumBaeTbes Big 1500 1o 2500 M Ha 1 T yaByHY.

Ha Buxoni 3 medi TOMEHHUI Ta3 Mae y CBOEMY CKJIaJi 6arato KOJOIIHHKOBOTO MUY, B HbOMY TaKOX € OKCHUAN
3aJ1i3a, KPEMHIF0, TFOMIHI0, MAPTaHIIO, CIPKH Ta IHIINX KOMIIOHEHTIB, 10 HAasIBHI B IMUXTI. J{JIs 3HWKEHHS 3aAICHOCTI
1 3MEHILICHHSI METaJIeBUX JOMILLIOK BUKOPUCTOBYETHCS CHCTEMA ra3004YHIIEHHSL, B SIKii a3 MOCHIiIOBHO ITPOXOUTH Yepe3
amapaTH: IHepIiitHI CyXi MHJIOBIIOBIIIOBAaYi, CKpyoepu, TpyOu BeHTypi 3 KpaIruieBIoBIOBaYaMHU, MOKP1 €I1eKTPODiIbTpH.

®epocniaBHuil ra3

@DepocIuTaBHUH Ta3 yTBOPIOETHCS NPH BHILIABIISHHI (PepOCIUIABIB y PyTHOBITHOBIIOBAIBHUX ITI€YaX, IPUIOMY
fioro rmojasnplIe BUKOPUCTaHHS K BTOPUHHOTO €HEPTETHYHOTO PECYPCY MOKIIMBE TUIBKU B 3aKPUTHUX I€4aX, Y BIAKPHTHX
TIPY HASIBHOCTI TIOBITPS BiH 3ropa€ Ha KOJONTHUKAX.

3. Tensi0Bi BTOPUHHI eHepreTH4Hi pecypcu
Jlo TemnoBHMX BTOPUHHHX EHEPreTHYHUX PECYpCiB HAlle)XaTh HArpiTHH NPOMDKHHA 1 TOTOBUM MpPOIYKTH
BHUPOOHUIITBA Ta BiJIXO/IM, BTOPUHHI Ta3H, HArPiTE TEXHONOTIYHE i eleKTprYHe 00 THAHHS Ta CHCTEMH 1X OXOJIOIKEHHS,
napa, rapsiya Bojia, HarpiTe HoBiTps TOLIO.
[Ipu BUKOpUCTaHHI B TpaJMLiiHINA eHepreTHili ra3oTypOiHHNX JABUTYHIB TeMIIepaTypa BUXiHUX Ta3iB YCTaHOBKU
CcTaHOBUTH Oyn3bko 440 C.



BuxiznHi ra3u ra30TypOiHHOTO ABUTYHA IPSIMYIOTH JI0 KOMIA-YMUizamopa, e BiAalTh TEIUIOTy poOoYoMy Tity
(BOpi) 1 micyIst OXOJIOJKEHHSI BUKHIAIOTHCS B aTMoc(epy. Boja y BTOpHHHOMY KOHTYPI IEPEXOANTh Y KOTIi-yTHIII3aTopi
B NIApONOAIOHMH CTaH i NPU BUCOKIH TeMIlepaTypi 1 TUCKY HaIXonuTh y TypOiHy. B pe3ynbrari nepeTBopeHHs TeruioBoi
eHeprii mapu B MeXaHiuHy, a MOTIM B €JIEKTPUYHY OTPUMYEMO BTOPUHHE JDKEpeIIo enekTpuyHoi eHeprii. [1apa, Bijiasmm
eHeprito TypOiHi, MpU HU3BKiil Temmneparypi i TUCKY HaJXOAWTh Yy KOHJEHCATOp, A€ BiJUIa€ TEIUIOTYy KOHAEHcarlil
OXOJIOJUKYIOUil BOMI, KOHJICHCY€ETHCS 1 HACOCOM ITiJi BUCOKMM THCKOM IOJA€ThCs B KOTEI-yTHIizaTop. Takum 4MHOM,
LUKJI pOOOYOTO TiJIa BTOPHHHOTO KOHTYPY 3aMHKA€THCS.

Jlo HenmomikiB BUKOpHCTaHHS yTwiizamiiHux ycraHoBok ['KC 3a xopmoHoMm i B YkpaiHi € Te, 10 HaBiTh IpH
OTPHMAaHHI €JICKTPUYHOI €Heprii TeMIieparypa BUXITHHAX Ta3iB IMICIs YTHNI3aUiHHIX TEIUIOOOMIHHHKIB € OJHM3BKOI0 10
150 °C. OxomomxyBaTH ra3u A0 OUTBII HHU3BKOI TEMIEpaTyph HE PEKOMEHIYETHCS dYepe3 HMOBipHE BHITIAJaHHS
KOHZIGHCATy BOJSHOI Mapu B €KOHOMai3epi KOTia-yTHiIi3aTopa 3 YTBOPEHHSM OKCHIIB BYTJICIIO, a30Ty, CIPKH, IO
OB’ s13aHE 3 KOPO3i€to Tpyo.

YagyH - 116 OCHOBHUH MPOJYKT IOMEHHOT TJIaBKH, BUXOAUTh BiH 13 redi npu Temneparypi 1400 °C. B nomeHHOMYy
BUPOOHMITBI (i3MYHA TEIUIOTA YaBYHY HE BUKOPHCTOBYETHCS, OJJHAK BOHA IIMPOKO BUKOPUCTOBYETHCS B MOCHIAYIOUiH
nepepoOIli B CTAJICINIaBUIIBHUX Neyax. Y cepeHbOMY piBEHb BUKOPUCTAHHS TEIUIOTH YaBYHY Ha Pi3HUX MiJIPHEMCTBAX
cTaHOBUTH 60-85 % .

[Tpn mMapTeHiBCbKOMY BHPOOHHMUTBI (i3MYHA TEIUIOTa PiAKOI CTayi HaWOLIbII MTOBHO BUKOPUCTOBYETHCS IPHU 1l
pO3NMBaHHI B MalIMHAX OE3NEepepBHOTO JHTTS 3arOTOBOK, J€ MOXKJIMBO BHUKOpHCTOBYBaTH 10 580 k/[k TemoTu Ha
KOXKHHH KLTOTpaM pO3JIMBHOI CTai Ta OTPUMYBATH, TAKUM YHHOM, Ha 1 T craini 220 kr napwu.

®diznyHa TemIoTa CTANl EeNeKTPOCTAIEIUIABIIBHOTO BHUPOOHHWITBA CTAaHOBHUTH 54-64 % TEIUIOTH PO3XiJHOTO
Oamancy. L{fo TemmoTy MokKHAa BUKOPUCTATH IS MiTITPIBY CKpalry, MigirpiBy KHCHIO i TalliBa, OI0 BAYBAETHCA B IIiY,
OTPHMAaHHS NapH Ta rapsaoi BOIH.

TemnoBi BTOpWHHI eHepreTH4HI pecypcu HadTOmepepoOHOI i HAPTOXIMIYHOI MPOMECIOBOCTI CTaHOBIATH
MUIBHOHM TOHH YMOBHOTO TNaluBa Ha PIK, a iX BUKOpUCTaHHA - Onu3bko 50 %; Ui MPOMHCIOBOCTI OyZiBEIbHUX
MarepiaiiB BianosigHo - 100-150 tuc. Ty. m./pik i 15-17 %.

4. lasixu Bukopucranis BEP.

YCTaHOBKM 3 BHUKOPHCTaHHS BTOPHMHHHX EHEPreTHYHHUX PECypCiB 3alie)KHO BiJ X poii, B OCHOBHOMY B
TEXHOJIOTIYHOMY TIPOIIEC], B IKOMY YTBOPIOIOTHCSI BEP, MOXyTh OyTH YHCTO yTHITI3AIIHHUMHU 1 €HEPrOTEXHOJIOTIYHUMH.

YTunizaniiiHi yCTaHOBKH - 11€ Taki, 0€3 sIKNX OCHOBHHUI TEXHOJIOTIYHUH MPOLIEC MOXKE MPOXOANUTH 0e3 Oyab-sKIX
3MiH.

EHeproTexHoJIOTiYHI YCTAaHOBKH - 1I¢ YCTAaHOBKH, 0€3 SIKMX OCHOBHHUI TEXHOJIOTIYHMII MpoLec MOXKe 30BCIM He
BinOyBaTHcs abo CyTTEBO 3MIHIOBATHCS NPH X BiAKIOUeHHI. J[0 TakMX yCTAaHOBOK HAJIG)KaTh YCTAHOBKH, B SIKMX
BHUKOpHCTOBYIOTECSI BEP 17151 TexHOMOTIYHOTO TIpoliecy, a caMme: CHCTEMH ITPUMYCOBOTO OXOJIOKEHHS TEXHOJIOTIUHIX
arperaTiB, CHCTEMH I IIrpiBaHHS MOBITPS TOIIIO.

Ha mpaktumi B mmpokoMy 3HA4eHHI 0 YTHII3allifHUX yCTAaHOBOK BITHOCATH SK YMCTO YTHIIi3amilHI, Tak i
€HEPrOTEXHOIOTYHi.

B npomucnoBocri st yrummizanii BEP BUKOpHCTOBYIOTECSI Taki THUIN YTHIII3aLiHHOTO 0018 HAHHS:

- TaJUBHI KOTJIM JJIS ClIaTtOBaHHs roprouynx BEP;

KOTJIU-YTHIII3aTOPH;

- CHUCTEMH BUIIAPHOT'O OXOJIOJDKEHHS TEXHOJIOT'IYHHUX arperaris;
peKyIepaTopH i pereHepaTopu;

eKOoHOMaii3epH (BoAOMiAirpiBayi) i TermI000OMIHHUKHY;

- yTHIi3aliiHi a0COpOIiiiHI XOIOAMIbHI YCTaHOBKH;

- TEIJIOBI HACOCH;

- yTWiizauiitai TypOiHu TomIO.

Ianueni xomau BHUKOPHCTOBYIOTBCS JUIA OTPHMAaHHS MNapH IUIAXOM CHAJNIOBaHHA TOPIOYHX BTOPHHHHX
SHEPreTUYHHX PECYPCIB y CHemialbHAX KaMepax 3ropaHHs. KoTimu migpo3aiisoTecs Ha Ta30TpyOHi i BOXOTPYOHI.

Komau-ymunizamopu Tpu3HAYeHI IIS OTPUMAaHHA Oe3NajMBHOI Mapu 3a paxyHOK BHKOPHCTAHHS TEILIOTH
BIIXiTHMX Ta3iB TEXHOJOTIYHMX arperariB. KoTnm-yTwimizaTopm HE MarOTh HaJUBHOTO MPHCTPOIO i MO CYTi €
TETI000MiHHUKAMHU.

Tazompybnuii komen-ymunizamop sBisie coboro OapabaH 13 peryjbOBaHHUM pPIBHEM BOJM, BCEPEIHHI SKOTO
pO3MiIlleHI TOPU3OHTANBHO TPYOH, MO SKUX MEPEMIITyIOTHCSA BIOXigHI ra3ud 3 MPUPOIHOI0 IUPKyIsmiero. [lo xpasx
OapabaHa KpiIIAThCA BXiJHA i BHUXiJHA Ta30Bi KaMmepw. Y BepxHii gacTwHi OapabaHa mepembadeHO cemaparliifHui
MIPUCTPiH, BiJ SKOTO HACHMYEHA ITapa HIe A0 IaporeperpiBadya, po3MIMICHOTO Yy BXiIHIN Ta3oBifi kKamepi y BHIIIII
3Mii{OBHKa 3 TOPH30HTAILHUM PO3TALIyBaHHIM TPYO.

Tema 10. BignoB1oBaJjbHI Ta HeTpaguNLiifHi Jxkepena eHeprii.

ITnhan:
1. THonammsa ma knacughikayis B/[E.
2. Pozsumox y ceimi.
3. Pozsumox ma 3anacu ¢ Yrpaini.

1 Ilonammsa ma knacueixayia B/IE.



VYci eHepreTuuHi pecypcu Ha 3eMili, 110 € MPOAYKTaMu Oe3nepepBHOT AisibHOCTI COHIISL, MOXKYTh OYTH MOALUICHI
Ha JIBi OCHOBHI TPYIH: aKyMyJIbOBaHI IIPUPOJIOIO i y OLIBLIOCTI BHIIA/IKIB HEIOHOBJIIOBAIBHI Ta HEAKYMYJIbOBaHI, ale
MOCTIHO MOHOBIOBAIBHI. Jl0 MepInoi rpynu HajaeKaTh 3alacH MAJIMBHUX KOMaawH: HadTa, Kam'sHe Ta Oype Byriuis,
ciaHni, Topd 1 miA3eMHI rasu, a TakoX TepMosJepHa i saepHa eHepris. [lo apyroi rpynu HajexaTh COHSYHE
BUIIPOMIHIOBaHHS, BiTep, MOTOKHU PiK, MOPCHKI XBIJII Ta NPHUIIMBH, BHYTPILITHE TEIUIO 3eMJIi.

Tonosmosanvuumu ddicepenamu enepeii HA3UBAIOTHCS PECYPCH SHEPTil, 10 MOCTIHO IMKJIIYHO MTOHOBIIOIOTH
S€HEepPreTUYHY IIHHICTh 1 MOXKYTh OYTH IepeTBOpEHI Ha KOPUCHY poOOTY. [HIMMMHA clToBaMH, TIOHOBJIIOBANIBHI Kepena
€Heprii MOHOBIIOIOTHCS IOCTIHHO, 0e3 YacOBHMX OOMEXKEHB, TOMI SIK BUKOPUCTAHHS TPAIAWIIHHUX IMAIUB OOMEKEHE
HassBHUMH 3aIlacaMH.

CoHsuHA TiSUTBHICTH XapaKTePU3YEThCS TPUOIM3HIMA OKa3HUKAMH, SIKi 3araJioM YTBOPIOIOTh CXEMY TEIUIOBOTO
Gamancy 3emiti.

PesynbraramMu npssMoi COHSYHOI MISUTBHOCTI € TeIyIoBH edekT 1 ¢poroedekT, BHACIIAOK YOro 3eMisl OTPUMYE
TEILUIOBY SHEPTit0 Ta CBITIIO. Pe3ynbraTom modiuHoi misiibHOCTI CoHI € BianoBiaHi edextu B atmocdepi, riagpocdepi ta
reocepi, M0 BHUKIMKAIOTH MOSBY BITPY, XBHJb, 3yMOBJIOIOTH TEUil0 PIUYOK, CTBOPIOIOTH YMOBH JJisi 30€pEeKEHHs
BHYTPILIHBOTO TEIIa 3eMIIi.

Ilepesazu nonos06anLHUX Odcepen enepeii NOPIGHAHO 3 MPAOUYIUHUMY MAKI:

- BOHH IPAaKTHYHO € HEBUUCPITHUMU;

- He 3a0pyIHIOETHCS JOBKUIIS;

- BiAmagae HEOOXiTHICTH Y T0OyBaHHI, TepepoOIli Ta TOCTAaBII ITaJIHBa;

- HeMae MoTpeOr BUKOPUCTOBYBATH BOJLY ISl OXOJIO/KEHHS, BUITYyIaTH

30JI0Bi BiIX0M 200 POIYKTH PO3MAIY;

- HeMae HeoOXiTHOCTI Y Ae(DilNTHUX BHCOKOTEMIIEpAaTypPHUX MaTepianax,

32 BHHATKOM COHSIYHHX KOHIICHTPATOPIB TEIUIOTH;

- MOXYTh MpamoBatu 6e3 00CIyroByBaHHS;

- HeMae 1moTpedu B TPaHCIIOPTYBaHHI eHeprii.

OcHosHUMU harmopamu, wjo 0OMeNHCYIOTMb SUKOPUCIAHHA NOHOBMIOBATLHUX 0Jicepell eHepeii, €

- MaJia TyCTHHA €HepreTHYHOT0 MOTOKY; JJIsl TOPIBHSHHSL:

- 3Ha4YHa HEPIBHOMIPHICTh MOXKIIMBOCTI BUPOOJICHHSI €HEPTii 3aJIe)KHO BiJl TIOPU POKY 1 HAaBITh JOOH;

- HEpiBHOMIpHE PO3MIILEHHSI MOKJIMBUX MiCI[b BUPOOJICHHSI €HEeprii i KOHIIEHTPOBAaHHX MICIb BHKOPUCTAHHS
eHeprii;

- BHCOKA KalliTAJIOEMHICTh EHEPreTHYHUX YCTaHOBOK 1 CIIOPYI.

ABTOHOMHa eHeproycranoBka 3 [1JIE noBuHHa MaTH a0 akyMyJIsiTOpH, a00 YCTaHOBKY-AyOIepa, [0 Mpamioe Ha
TpaguuiitnoMy nanusi. Skmo ycranoska 3 I1JIE npueanana 1o mepesxi, To Mepeska IIOBHHHA B3SITH HA ce0e KOMIICHCAIIiI0
HEepiBHOMIPHOCTI IOCTa4aHHsI €Heprii, U1 4Oro BOHA IIOBMHHA MAaTH JIOCTaTHIO EMHICTh 1 MAHEBPEHICTb.

HeoOximHICTh BUKOPUCTAHHS IIOHOBIIIOBAIBHUX JKEPEN €HEepril BU3HAYAETHCS TAKUMH (PaKTOpaMHu:

- IIBUAKUM 3pPOCTAaHHSIM IOTpeOM B ENEKTPUYHIA eHeprii, crnoxuBaHHSA K01 depe3 50 pokiB, 3a AEIKUMU
OIIIHKAaMH, 3pOCTE B CepeIHROMY B 3-4 pa3u, a B pO3BHHEHHX KpaiHax - B 5-6 pa3is;

- BUYEPIYBaHHAM y HAHOIMXIOMy MaliOyTHHOMY PO3BiJaHHX 3aIIaciB OPraHiYHOIO NaJIHBa;

- 3a0pyHEHHSIM JIOBKULIS OKCHIAMHU a30Ty Ta CIPKH, BYTJIEKHCIMM Ia30M, MUJIOMOMIOHUMH PEIITKaMHU Bij
3ropaHHs BUIOOYBHOTO IaJMBA, paliOaKTUBHUM 3a0pyJHEHHSIM 1 TEIUIOBUM IIEPErpiBOM IpU BUKOPUCTAHHI SAEPHOTO
TaBa.

2. Po3BuTOK Yy CBITI.

Y BUPOOHHMITBI €NEKTPUYHOI €Heprii YacTKa MOHOBIIOBAJIBHUX JDKEPEN eHeprii HeBeNHKa i B LIOMY IO CBITY
BoHa ctanoBuia B 2000 p.

1,6 % (6e3 BpaxyBanHs Beaukux [ EC). OnHak y psizti po3BUHEHUX KpaiH cBiTy 4acTka [1JIE y BupoOHHUIITBI
enekTpoeHeprii 3HauHo Buma: Janis - 6inpme 12 %, Iramis - 2,8 %, Icmanisa, Himeaunna, Ynmi - 2,7 %, LBeris

- 2,5 %, BenmukoOpuranis - 2,4 %, CUIA - 2,2 %.

Enepris, mo orpumyetses Bin I1JIE, sk mpaBuio, 1opokda 3a TpaguLiiHy, IO 3HAYHOIO MipOIO BIUIMBA€E Ha
cTaBJIeHHS 10 HUX chorofHi. Tomy skmo B 70-80 pokax MUHYIIOTO CTOJITTS AJIsl PO3BHHEHHX KPaiH CTUMYJIOM PO3BHTKY
I[NAE 6ymu Bimomi HadTOBI KpW3u Ta MOOOIOBAHHSA, IO BiK ACHIEBHX TPANWIIHAX MAIWB 3aKiHYMBCA, TO CHOTOIHI
OCHOBHHM apryMEHTOM Ha KopHucTh BukopucTaHHA [IJIE B mux kpaiHaX € eKOJOTidyHa 4YMCTOTa, a Ui KpaiH, IIo
po3BuBaroThes, [1JIE MaroTs Hacammepes coliajibHe 3HAYCHHS.

Teopernuni pecypcu OUTBIIOCTI BUAIB MOHOBIIOBAIBHUX [DKEPEN €HEprii € myke 3HauHuMH. OOHAK TUTBKH
YacTHHA 3 HUX MOXe OyTH BUKOPUCTaHa ICHYIOUMMH 1 EPCIIEKTUBHUMHM TeXHOIOTisiMH. ExoHOMIYHI (a00 KoMepIiiiHi)
pecypcu IIJIE mie MeHmnn 3a pi3HUMH JONATKOBUMH OOMEKECHHSIMH: €KOHOMIYHUMHM, €KOJIOTTYHUMH, COLIAIbHUMH,
3aKOHOJIaBUMMH TOIIIO.

VY 3B’513Ky 3 MM IOHOBIIIOBAIBHI €HEPreTHYHI PeCypcH 3BHYAHHO MiPO3IUISIOThCS HA TEOPETHYHI, TEXHIUHI i
exoHOoMiuHI. ToMy B TexHIUHii1 JliTepaTypi IPUHHATO PO3PI3HATH TEOPETUUHUH (BanoBHH a00 NPUPOIHMI), TEXHIYHUN
Ta €eKOHOMIYHHH ITOTEHIIANIN EHePropecypciB.

Teopemuynuii (8anosuii abo npupoOHull) nomenyian - 1€ MAKCUMAaIbHO MOMIIMBHUN 00CAT BHUKOPHUCTAHHS
E€HEePreTUYHOTO PEeCypCy NaHOTO BHAY (iHIIMMH CIOBaMH, IIe CyMapHAa €HEpris, sKa 30CepeKeHa B JaHOMY BHII

eHepropecypcy).



Texniunuii nomenyian - 1€ YaCTHHA TEOPETUYHOIO TOTEHIAy, sika MOXe OyTH MPaKTUYHO BUKOPHUCTAHA IPU
ICHyIOUOMY PIiBHI PO3BUTKY HAayKH i TexHiKH. TeXHIYHMH MOTEHLial, SK MMpaBuio, y 2-3 pa3d MEHILIE TEOPETUUYHOTO
(BaJIOBOT0), aJie BiH MOCTIHHO 30UTBIIYETHCS Y MIPY BIOCKOHAJICHHS 00JIaJIHAHHS Ta OCBOEHHS HOBHX TEXHOJIOTIH.

Exonomiynuti nomenyian - 11e 4acTHHA TEXHIYHOTO, OCBOEHHS SIKOTO €KOHOMIUHO BUIIPABJaHe B TEEPIlIHINA Yac
TIpY iICHYIOYOMY piBHI LIiH Ha 0ONaHaHHA 1 MaTepiaiy, po0ody CHITy i KOHKYPYIOUi eHEpropecypeH.

Cymapnuii meopemuunuii nomeHyian nOHOBNIOEANLHUX Odcepen eHepzii B IEKUIbKA pa3iB NepeBUIIy€e CydacHUH
PIBEHB CBITOBOTO CIIOXXMBAaHHS NIEPBUHHUX NAJIMBHO-CHEPTETUYHHX pecypciB. TUTBKM piYHUA €HEPreTHIHHUI TOTEHIIA
COHSYHOI pafianii Ha moBepxHi 3emii B 3000 pa3iB Buile 3aranbHOi KUTBKOCTI CIIOKHMBAHOI y CBIiTi IEPBUHHOI €HEpTil.
3HavyHI TEOpeTWYHI MOTEHIialy MalOTh ¥ IHII ITOHOBIIOBaJbHI JpKepena eHeprii. OmHaK HpH iCHyIOYOMY piBHI
TEXHOJIOTIYHOTO PO3BUTKY 1 KOH IOHKTYpi, IO CKJIAJIAcsl B TENEPIIIHIlA JYac Ha CBITOBUX €HEPreTUYHUX PHUHKAX, JIHIIE
HEe3HaYHa iX 9acTHHA MOXKe OyTH e(peKTHBHO BUKOPUCTAHOIO. TaK, SIKII0 CyMapHUI TEOpETUIHUI TOTEHITiaI IPUILUTHBHOL
eHeprii y cBiti craHoBUTh npubim3Ho 22000 TBr-roa/pik, to snuiie 200 TBT-roa/pik MOXyTh HUHI PO3TIISAATHCS SIK
MPHUIATHI 10 OCBOEHHS 3 TEXHOJIOTIYHOI Ta €KOHOMIYHOI TOYOK 30py. [IpoTe 1 I BeAMUYUHA € Jy)KE 3HAYHOIO, BOHA
MepEeBHIIYE CyMapHe piuyHe BUPOOHUITBO enekrpoeneprii B benbrii, Hanii, @innsuaii i [Topryranii pazoM y3aTux.

Ha neii yac yacTka MOHOBJIIOBAJIBHUX JKEPEIT HEPTil y CBITOBUX 00CATaX €HEProcoKMBaHHs CTAHOBUTH OJIM3bKO
12-14 %. Kpaiuu €Bponeiicbkoro Coro3y ruianytots 10 2010 p. 30IbIINTH YaCTKy IOHOBJIIOBAIBHHX JDKEPEN EHEpril 3
6 o 10-12 %. CucremHi gociipkeHHs, BUKOHaHI i erinoro OOH, moka3yrTh, 1[0 YacTKa MOHOBIIOBAIBHUX JHKEPET
eHepril y cBiTOBOMY OaJaHCi COXKMBaHHS MAJIMBHO-eHEPreTHUHHUX pecypciB y 2050 p. moxxe nocsrtu 50 %.

VY CBIiTi BapTiCTh E€NEKTPUYHOI €Heprii BiJ IMOHOBIIOBAIBHHUX JDKEPEN eHeprii, BUpoOJIeHOoi Ha pi3HUX BHIAX
CJICKTPOCTAHIIIH, 3HAXOAWUTHCS B CEPeIHHOMY Ha pIiBHI TPAAWIIHHUX €JIEKTPOCTAHMIH, 3a BHUKIIOYEHHSIM
(hoTOCHEPTeTHKH, € BapTiCTh eleKkTpoeHeprii B 4-5 pas3iB Buma. CrocrepiraeTbCs CTiKe 3HIDKEHHS BapTOCTI
€JIEKTPOEHEPTii BiJf TOHOBIIOBAILHUX JPKEPEN €HEeprii, B TOMY YHCI 1 Ha pOTOeIeMeHTax.

Opnmniero 3 ronoBHux nepesar [IJIE € 3MeHIIEHHS BUKHAIB NMApHUKOBHX Ta3iB, IO JIOCSATAETHCS 3a PaxyHOK
3aMIIICHHS ENeKTPOCTAHIlif, $Ki MpamioTh HAa BHKONHOMY MaJMBi, TEHEPYIOUMMH IOTY)KHOCTAMH Ta
MMOHOBIMIOBATEHUMH JpKkepenamu. [1JE MoXyTp Bimirpatu CBOIO pojib Y 3MEHIIEHHI MICIIEBOTO 3a0pyIHEHHS MOBITPSL.
3aBAgKM TOMy, IO BOHM BUAULIIOTH HE3PIBHSAHO MEHIIE 3a0pYIHIOIOUMX DPEYOBHMH MOPIBHAHO 3 TPAAUIIHHUMHU
JDKEpeNaMy, CUCTEMH MOHOBJIIOBAJIBHUX JIKEPEI 3MOKYTh MOJIIIIHUTH SKICTh MOBITPSl B MICTaX 1 30HAX BiINOYHHKY.

3. Po3BuTOK Ta 3anacu B YKpaiHi.

Heo0ximHICTh i MOXKITMBICTE PO3BUTKY €HEPI€THUKH Y KpaiHU Ha 6a3i TOHOBIIIOBAIEHUX JKEPEI 3yMOBJICHI TAKMMHU
NPUYUHAMU, SK:

- nediuuT TpaauIiMHUX IS YKpaiHH MaJUBHO-CHEPIeTHYHHUX PECYPCIB;

- mucOalaHc y PpO3BHTKY CHEPreTHYHOTO KOMIUIEKCY YKpaiHH, Opi€HTOBAaHOTO Ha 3HayHE BHPOOHHUIITBO
SJICKTPOCHEPTIi Ha aTOMHUX eleKkTpocTaHuisx (1o 25-30 %) npu ¢axTuuHiil BiACYTHOCTI BUPOOHMITB 3 OTPUMAaHHS
SIIEPHOTO TIAJIMBa, YTHIII3aIil Ta mepepoOKH BiIXOMAIB, a TAKOXK BUPOOHHIITB 13 MozepHi3allii oomagaanus girounx AEC
(simepHUX peaKTopiB, KOTEIHHOTO 00JIaIHAHHS TOIIO);

- CTIPHUATINBI KIIMAaTHIHO-METEOPOIOTiYHI YMOBH Il BAKOPHCTAaHHS OCHOBHUX BHU/IiB TIOHOBIIOBAIBHUX JDKEPEIT
€Heprii;

- HasBHICTh MPOMHUCIIOBOI 0a3W, NPHIATHOI I BUPOOHHUIITBA MPAKTUYHO BCIX BHIIB OOJNATHAHHS JUISA
MIOHOBJIIOBAJIBHOT €HEPTETUKH.

TakuM YUHOM, TIIBKH ICHYIOUHH PiBEHb BHUKOPHUCTAHHS Mol TiAPOCHEPTETHKH ONHAKOBHH 13 TEXHIYHUM
MTOTEHI[iaIOM, JUI iHIIMX TOHOBIIOBAJIBHUX JDKEPEN PIBEHh BUKOPHCTAHHS HAa 4-7 MOPSAAKIB HIDKYMNA 32 TEXHIYHO
MOJJIUBHH TTOTEHITi .

Tema 11. Po3BuToxk anbTepHaTHBHOI eHepreTuku B AIIK.
Ilnan:
1. bioenepretuka B AIIK.
2. IlepcnexTrBu BukopucTanus eneprii conrst B AIIK.
3. IIpobnemu BupoBamkeHHs CructeM eHepro3abesneuenns 3 Bukopucranasm BH/IE B ATIK.

1. Bioenepreruxka B AIIK.

VYxpaiHa BBa)a€TbCsl 30HOIO, TPUJIATHOIO ISl aKTUBHOTO PO3BUTKY 010Ta30BHX TEXHOJIOTIH. 3a mifpaxyHKaMu
(axiBI[iB HAYKOBO-TEXHIYHOTO LIEHTPY ,,biomaca”, B kpaiHi IIOPIYHO YTBOPIOETHCS 52 MIIH. TOHH THOIO, 3 SIKOTO MOXHA
orpumaru 2207 mMitH M? Giorasy. Horo enepreTuunuii motenian 1opisHioe 1,59 MiH. TOHH yMOBHOTO HayuBa. [loTeHian
3BAJIMIIHOTO a3y, IO YTBOPIOCTHCSA Ha BEIHMKMX YKpaiHChKHX momironax TIIB, cramosuts 288 mum. m° (0,19 T y.om).
[Ipore moHenaBHa B YKpaiHi He OyII0 JKOTHOI BEIUKO1 010ra30BOi yCTAaHOBKH, sKa O IpaIfroBaa.

CrporozHi BXKe MOKHA CKa3aTH, 10 3aKOPIOHHUH JOCBII BHKOPHCTAaHHS 0iora3y HapelITi TiHIIOB 10 YKPaTHCHKOTO
cena. Benuky 6iora3oBy yCcTaHOBKY 1oOyaoBaHO Ha (epmi kommnaHii ,,Arpo-OBen” y ceni €neniBka J[HinmponeTpoBcbKoT
o6mnacri. [lepenGauysannii Buxin 6iorazy cknamgae 3300 m>/mo0y.

B VYkpaini mocute mepcrneKTHBHAM i €(eKTHBHUM HAIpPSIMOM PO3BHTKY OioMacw € BUPOOHHIITBO Oiorasy i3
BiaxoziB TBepaux nodyroBux BimxoxiB (TIIB) Ta BUKOpHCTaHHs 3BaJMIIHOTO Ta3zy. B cepeqHboMy y Hac B KpaiHi
nepepolseThes Tume 5 % MiChKHX TBEPAHX BiAXoaiB, Tomi sk y M. Tokio — maibke 100 %, y M. Horo-Hopk — 6m3bko
80-90 %. 3aranbHuii noTeHuian 3panumHoro razy B €C carae 9 Mipa.m>/pik. OcoOIMBO BaXIMBUI €KOJOTTYHHI acleKT
3aCTOCYBAHHSI BITPOGHEPTeTHKU € JUIS peKpealiiiHnX 30H YKpaiHu, po3ramoBaHMX Ha miBaHi Ta y Kapmarax, ski,
OJTHOYACHO, € W HaWOUIBII CIIPUATIIMBIMHU PEriOHaMH JJIsi BUKOPUCTaHHS BITpOBOI eHeprii. Pe3ynbratu paiioHyBaHHS



TepuTopii YKpaiHu 3a IIBHJIKICTIO BITPY Ta €KOHOMIYHHMX PO3PaxyHKIB JO3BOJISIOTH OLIHUTH IOTEHIiaN TakK 3BaHOI
,»BeNUKO1” BiTpoeHepreTukH y 14790 muH. kBT, — roa. B pik, ,,Manoi” — 114168 miH. KBT. - roa. B pik, 10 MOXE AaTH
eKoHOMil0 B 49,4 MJIH T. yM. majuBa B piK. 3Ti{HO IHIIMX OI[IHOK, BITPOBHH TEXHIYHO JOCTYIHHUI €HEpreTHYHHH
MOTEHIIAJI TEepUTOpii YKpaiHU OIIHIOETHCS EKBIBAJICHTHUMH pecypcamu y 5-10 MuH. TOHH yMoBHOro nanuBa. Ha
MIPOTHBAry BITPOYCTaHOBKaM, MPAKTUYHO, /I 3aBI'0THO MOKHA BCTAHOBJIIOBATH COHSTYHI crcTeMH [IpuKiiagom y oCBO€HHI
COHSYHOI CHEpreTMKH Ha ChoroxHi Moke Oyt Himeuumna. JlepskaBHa nporpama ,,100 000 naxiB”, BTUNEHHS SKOI
3aBepuioch y 2003 p. moBesia peanbHICTh YCIITHOTO PO3BUTKY TaKMX TEXHOJIOTIH y KpaiHaxX 3 MOMipHUM KITIMaTOM.
Ha nymKy okpeMnx BYEHHX, 32 IEBHUX YMOB, BUKOPHCTOBYIOUH JIOCSTHEHHS Cy9acHOI €HEepreTHYHOI HayKH, ,,eHEepTiio
COHSIYHOTO BHIIPOMIHIOBaHHS MOKHA YCIIIITHO BUKOPUCTOBYBATH Ha BCill TepuTOpii YKpainn”.

2. IlepcnexTnBu BUKOpUCTAHHS eHeprii coHust B AIIK

CroroaHi B kpaini ekciutyaryerbes 49 manux EC 3aransHoro notyxaicTio 90 MBT. Haitbineme manmux I'EC B
VYkpaiHi BCTaHOBJICHO Ha 3akapraTTi — MOTYXKHICTH ix mocsirae 31,55 MBrT, y Binnutpkiii oomacti — 19,75 MBrT,
KipoBorpaacekiit obmacti — 12,73 MBrt. Jlume 100 mini-I'EC 3arampHOro moTykHicTio monan 30 MBT moxna
BifOyyBaTH.

Ha miygcraBi nmpoBeJIcHUX TOCHTIIKEHb MOXKHA 3pOOUTH XHUOHHI BUCHOBOK MPO ¢()EeKTUBHICTh BIIMOBH BiJ € IMHOT
€HEeproMepesxi 1 3apoBa/KEHHI ACLEHTPaIi30BaHOI EHEProCHCTEMU Ha KOXKHOMY 00’€KTi, SKUM MOXe OyTH i OKpema
MosouHa (epma. OnHak, BueHi LleHTpy anpTepHaTHBHHMX TEXHOJIOTIH, IO 3HAXOJOWTHCS B ropax YelbCy, AIHILIN
BHCHOBKY, IO 3 €KOJIOTIYHUX 1 eKOHOMIYHMX MipKyBaHb HAaHOUIBII ONTHMAaJIBHOIO 1 HA/IIHHOIO € 3MilllaHa CHCTEMa, 32
SIKOT BiIHOBITIOBaHA €HEPreTHKA ITOEJHYBAaTUMEThCS 3 TpaauLiiHo0. [Ipy iboMy cuctemMu aKkyMyJIIOBaHHSI ITiIBHIYIOTh
Koe(]iLliEHT KOPUCHOTO BUKOPHCTAHHS BITPOBHX 1 COHSIYHUX €HeproycTaHoBok Ha 30-50 %.

TakuM YMHOM, Ha AaHWHA 9ac KOMIDIEKCHE 3aCTOCYBaHHS CyYaCHHX METOJIB, TEXHOJIOTIH i TeXHIYHUX 3ac00iB
JUISL alIbTEPHATHBHOTO €HEPro3ade3eueHHs] MOJIOYHOTO CKOTapCTBa MOTPeOye T0JaTKOBOI 3aKOHOJaBYOI MIATPUMKH Ta
JIOBTOTEPMIHOBOI y3TODKEHOCTI JepaBHOI MOMITUKKA y cdepi eHepro3depexkeHHs. B Ykpaini nmpakTW4HO BifCyTHE
cepiifHe BUPOOHMITBO OaraTbOX BH[IB TEXHOJIOTIYHOTO YCTaTKYBaHHS Ui BHUKOPHCTAHHS HETPAAWIIIHHUX DKepem
€Heprii, o CTPUMYE iX MHpOKe 3acTocyBaHHs. Pa3zoMm 3 TuM, B YKpaiHi € yci 00’ €KTHBHI IepeIyMOBH [UIs IHTEHCHBHOTO
PO3BUTKY BHMKOPUCTAHHS HETPAIULIHHUX Ta ajJbTEPHATUBHHUX JDKepenl eHeprii. MOoKInMBUi 00’€M BHKOPUCTAHHS
BIJIHOBITIOBAJILHUX JIXKepesl eHepril B YKpaiHi oliHIoeThes Ha piBHI 1-2 % Ha 2005 p. ta 4-8 % Ha 2010 p. HanionansHo0
€HEePreTUYHOIO IIporpaMoro nepeadadaetsest 10 2010 p. 5 % motped aepkaBu B €JICKTPOCHEPTril 3a0e3MEUUTH 3a PaXyHOK
HETpaIuiiHUX MIPUPOTHHUX PECYPCIB.

3. ITpo6semu BnpoBamxkeHHst CucreM enepro3adesnedyenns 3 pukopucranusim BHJIE B AIIK.

Huspki TeMmu BIPOBa/DKCHHS ITOHOBIIOBAIBHMX HeTpaaumiaux mkepen eHeprii (ITHAE) B cinbcbke
TOCIIO/IaPCTBO Y KpaiHM IOSICHIOIOTHCS, TIEPII 3a BCe, BUCOKOIO LiHOI0 obnaxHanHs [THJE, amxke 3nebinbimoro BapTicTs
OTPUMAHOI CHEPril MepEeBHIy€e BAPTICTh CHEPTil BiA 3BMUaitHUX Kepen. HaniiftHicTe o0nagHanHsA y 6araTbOX BHITAAKaX
HU3bKa. BincyTHi cranmapTy i rapanTii Ha 00IagHAaHHS, 10 BUPOOIIIETHCA, a TAKOXK OpraHizallii, AKi CIemiaTi3yoThcs Ha
PO3MOBCIOKEHHI i cepBiCHOMY 00CITyTOBYBaHHI BCTAHOBJICHOTO 00agHaHHs. B 3HaUHii Mipi MacmTabn i e(heKTHBHICTD
BUKOPHCTAHHS BiTHOBJIIOBAHHX 1 HETPAIUIIWHUX JDKEPEN SHEeprii B CiIbCbKOMY T'OCIIOJAPCTBI, 30KpeMa y MOJIOYHOMY
CKOTapCTBi 3aje)aTh Bl PIBHSA €KOJIOI0-CHEPreTHYHOI CBIJOMOCTI Ta OCBIYEHOCTI MpPALIBHUKIB IHUX cdep. 3 METOI0
BHUBYECHHA IX PIBHSA aBTOpOM awceprauii Ha mpotsasi 2001-2002 pp. mpoBeaeHO aHKETYBAaHHS cepell 1HIUBiAyaTbHHX
BUpOOHMKIB MoJioka y Kam’siHko-By3bkomy, JKoBkiBcbkomy Ta CokallbChbkoMy paiionax JIbBIBChbKOi 00JacTi.

Jlmme 39% iHOUBiAyamsHIX BHPOOHHKIB MoJIOKa i 57 % cmemiamicTiB rpoMaJChKHAX TOCIIOAAPCTB BOJOMIIOTH
MEeBHOIO iH(oOpMAaIicr0 Ha TpPeIMET MOJMJIMBOCTI BHKOPHUCTaHHS B MOJOYHOMY CKOTApCTBI albTEPHATUBHUX 1
HeTpaauLiiHUX Kepen ereprii, mpote HixTo (100 %) He Mae )KOHUX ie# M0/10 MIIAXIB BIPOBAKEHHS TAKHUX JDKEPEIT
eHeprii y B1acHoMy BUpoOHULTBI. Tinbku 28 % crieniamicTiB rpoMaiCbKUX TOCIIOAAPCTB MAarOTh TIEBHI 3HAHHS Yy cdepi
MOJKJIMBO1 YTHITI3allii TETIOTH B CHCTEMaX CTBOPEHHS MIKPOKIIMAaTy B MPUMIIICHHAX I YTPUMAaHHS KOPIB 1 B Tporieci
OXOJIOJKEHHS MOJIOKA Ta MO0 IHIINX aCHeKTiB eHepro30epiratounx TEXHOJOTi BHPOOHHIITBA MOJIOKA.

Tema 12. I'enioenepreruka

IInan:
CrniocoOu BUPOOHHMIITBA ENIEKTPUYHOT €HEeprii 3 COHSIYHOTO BUIPOMIHIOBAHHSL.
[Motentrian consiuHoi eHepril YKpaiHu.
[Tpuknagu CTPYKTYpPHUX CXEM TeTi0yCTaHOBOK.
AKTHBHI COHSIYHI CHCTEMH TEIUIONOCTavyaHHsI.
COHSYHI KOJIEKTOPH.
[TacuBHI COHSIYHI CHCTEMHU.

A

1. Crnoco0u BUPOOHNITBA eJICKTPUYHOI eHeprii 3 COHAYHOr0 BUNIPOMIHIOBAHHSI.

Ha moBepxHt0 3eMHO1 KyJIi Tafja€ COHsIYHE BUIIPOMIHIOBAHHS, €HEPTis IKOTO cTaHOBUTH Oy3bko 810002106 MBT,
3 skux 270002106 MBT mpumnagae Ha KOHTHHEHTH. BcecBiTHE BUKOPHCTAHHS BCiX BHAIB €HEPTil CTAHOBUTH OJHM3BKO
10+106MBT. TeopeTnuHo pidHHMil MOTEHIIA COHSIYHOTO BUTIPOMiHIOBaHHs B [1oubIii oliHO€eThes prbnm3Ho y 1,12106
T[> y nepepaxyHKy Ha MOBEpXHIO kpainu (6;1usbko 1000 kBr-rog/m?/pik). biansbko 80 % wi€i eHeprii HaAX0aUTh y
nepioz 3 KBITHs 710 BepecHs. Y Ilonblui piuHUI MOTEHIiad, €eKOHOMIYHO NOUUIBHUNA JUIS BHIOOYTKY €JIEKTPUYHOI i
TEIJIOBOI eHeprii 3 eHepril COHAYHOTO CBiTa, ouiHoeThest y 1340 I1/Ix. [lepenbauaernes, mo no 2020 poxy ¢inaHCOBI
1 TEXHIYHI MOXKITUBOCTI TO3BOJIATH BUPOOIIATH 0in3bko 20 [T/ enekTpuIHOi eHeprii.



TI'eniomepmiunuit memod. OCHOBHUMY eJIeMEHTaMH B TaKiii CUCTEMI €: TelioCTaTH - A3epKaJia, 1o 00irpiBaloThes
€HEepri€l0 COHI 1 CKepPOBYIOTh HOTO BiAJ3epKalieHi MPOMEHI Ha PO3MILEHUI y LEHTpPi YCTAHOBKM Ha BHUCOKIH OaruTi
abcopbep. Adcopbep ckiagaeThest 3 TpyO, 1110 GOKYCYIOTh Ha co0l BiZIOMTE Bij reflioCTaTiB COHSYHE BUIIPOMIHIOBAHHS.
Bceepenuni tpy6 abcopOepa numpkyinioe poboda piauHa (HaTpid, JTiH, HITpaT Kajiro), mapa sikoi obepTae TypOiHy.
Haii611p111050 COHSIYHOIO €JIEKTPOCTAHIIEI0, AII0YOI0 3a MM NPHHIUIOM, € elekTpocTaHlis bapcroB (Bareitoxy)
noryxHicTio 10 MBT, npaitoroua B Kanigopnii (CILIA). YV nanuii yac MpoeKTyrOTECS eNEeKTPOCTAHIII] TOTYXHIicTIO 80
MBT, ne 6amTa abcopbepa Mae BUCOTY 225 M, TelmiocTaTé po3MimieHi Ha 1ot 450 M, Temmneparypa poOodoi piguHH
nocsirae 530°C. IHmmii aMepruKaHCHKHH TPOEKT COHSYHOI eNeKTpocTaHlii moTyxHicTio 250 MBT nepenbauaernes
moOymyBaTH y MYCTelNi, Je¢ IHTEHCHBHICTH COHSYHOTO BHIIPOMIHIOBAaHHA XOoXomuTh a0 1200 Br/M2. Iammm BHoom
COHSTYHOI €JIeKTPOCTAaHIIi € JiHIHHI COHSIYHI KOJEKTOPH Y BUIIAI MapaboJoiiB, y HEHTPl AKUX PO3MIIIeHI TpyOdacTi
abcopOepH 3 HUPKYITIOIY0I0 PoO0I0r0 pinguHOI0. [leperpiTuii TemIoOHOCiH BUKOPUCTOBYETHCS LIS MiAITPiBaHHS TapH B
TypOiHi, 1m0 obeprae reHeparop, BUPOOISIOUMI eJIeKTpu4Hy eHeprito. CHucTeMa KepyBaHHS PEryJiloe€ MOJO0KEHHs
COHSIYHHMX KOJIEKTOPIB NEPIEHANKYJISIPHO JI0 NMAJAF0YUX COHSYHUX MpoMeHiB. Lle *’ciikyrounit” COHSIYHUI KOIEKTOP.

[TapaGomiuHi KOJEKTOPH € HaWOLIbII ePEKTUBHUM 1 SIKHAHIIUPIIE 3aCTOCOBYBaHHMM METOJOM OTPUMAaHHS
COHSIYHOI eHeprii y BeIMKUX Maciiradax.

Komitu Ha OyIiBHUIITBO COHSYHHX ENCKTPOCTAHIIN cTaHOBIATH O6113bK0 3000-4000 $/xBT.

CoHsT4Ha eHeprisi BAKOPUCTOBYETHCSI TAKOXK LIS MiJIrpiBy BOJIHU y cHUCTeMax rapsiaoro Bogonocrayanus (I'BIT) ta
JUISL TIOTIEPEAHBOT0 YaCTKOBOTO ITiAITPiBY CHCTEMH OTaJICHHS.

T'enioenexmpuunuii memod. I'enioeneKTpUIHNIT METOJ IOJsirae B Oe3MocepesHbOMY IIEPETBOPEHHI E€Hepril
COHSIYHOTO CBITJIa B €IEKTPOEHEPTiI0 3a JOIMOMOT0I0 (POTOCNEKTPHYHHX elleMEHTIB. Taki eleMeHTH IepeTBOPIOIOTH Ha
€IIEKTPOSHEPTII0 HEe TUTBKH MpsIME, alie i po3CcisiHe BUMPOMIHIOBAHHS COHIIS 32 XMAPHOT ITOTOTH.

[lepmoro enekTpocTaHIieo y sAKii Oymu BUKoOpucTaHi (oToeneMenTH, € enekrpocTaniis Kapucca [TmaitHace
(Carissa Plainas) B Kamidopnii moryxnictio 6,5 MBT, nmobymoBana y 1985 pomi. Bapricte OyniBHUITBa i€l
EJIEKTPOCTAHIIT 3 (OTOCIIEKTPUUHUMH eneMeHTamMu B 1985 p. Oyna 6numsbko 5000 $/xBrt. [ToTpidHO Oparu m0 yBaru Te,
o (HOTOENeKTPUYHI JAHKH 3aiMalOTh 3HAYHY IMMOBEPXHIO, IO YCKJIATHIOE pealizallilo MPOeKTiB Takoro Twiry. s
enekTpocTaiii moryxHicTio 1000 MBT HE0OxinHa mroma y 50 km2. Haiibinsma enekrpocTanilis (motyxHictio 23 MBT)
npatoe B [Lxuminii (Jumilii) B Icnawnii.

EnexTpoeneprisi BupoOieHa (oToeNeMEeHTaMH, BCE YaCTillle BUKOPUCTOBYIOThCS JUIS TOTpeO 1HAMBITYyaIbHUX
CIIO’KMBAYIB 1 )KHBJICHHSI €IEKTPOCHEPTi€I0 HEBEIMKUX KOMYHAJIBHUX 1 TPOMHCIIOBHX 00’ €KTIB.

Hapasi Ykpaina Bxoauts y nepury I’ sTipky nepkas cBity (Ykpaina, CLLIA, Snonis, Himeuunna, Kuraif), oo
BOJIOJIOTH CAaMHMM IOTYXXHUM HAayKOBUM i BUPOOHMYMM ITOTEHILIAJIOM JUI CTBOPEHHS i BHITYCKY (DOTOBOJIBTAXKHOTO
oOyiaHaHHS Ta YyCTaTKyBaHHSA. BupoOHW4i 3amacu YkpaiHM craHoBiusATh mnoHan 10% cBitoBux oOcsriB
MOHOKPHCTJIIYHOTO KPEMHIIO [UIsl POTOENEKTPUYHMX TIEPETBOPIOBAYiB. 3a MorepeiHi poku BUroTosieHo 6ist 100 MBT
¢doroenexrpuunnx neperBoproBadiB (PEIIiB) i BcraHoBneHo 2 MBT aBTroHOMHMX coHsuHMX craHmid 3 KK]I na
Cy4acHOMY CBiTOBOMY piBHi 14-16 %. YkpaiHa Mae Tako>X TEXHOJOTIT i JOCB1X MPOMHCIIOBOTO OTPUMAHHS MOMIKPEMHIIO
- CHPOBUHH JJIs MOHOKPHUCTATIYHOTO KPEMHII0, ITOTIHT Ha SIKif ¥ CBiTi HA CHOTOJHI HEOOMEKEHHIA, a BAPTICHI MOKa3HUKU
HaOmmxkaroTees 10 100 mon. CIIIA 3a 1kr.

[{opiuro B YKpaiHi BUPOOJIAETHCS (POTOCTEKTPHUHUX €IEMEHTIB 3arajbHOI0 MOTYKHICTIO Oi1s 150 MBT, siki
MPaKTHYHO MOBHICTIO 1IyTh HAa €KCIIOPT - MOPiYHI 00CATH BIIPOBA/PKEHHS B YKpaiHi CTaHOBIATH Juiie 011u3bko 100 kBT.

OCHOBHUM PO3pOOHUKOM YCTATKYBaHHs JIJIsi BAPOOHHIITBA MOHOKPHCTAJIIYHOTO KPEMHIIO (2 B EPCIIEKTHBI 1 AJIsI
orpuMaHHs noiikpeMHio) B Ykpaini € JII IIKBM «/lonens» M. Jlyrancek. 3a yyactio [I1 IIKBM «JloHeub»
copMoBaHa IHBECTHIIiHA MPONO3UILisS MPOEKTY CTBOPEHHS KOMIUIEKTY OOJIaJIHAHHS JUIs OTPHMAaHHS IOJIIKPEMHIIO
IIISIXOM OYHILEHHS METATYyPriiHOrO KPEMHito (ChOTO/HILITHE BITYU3HSIHE BUPOOHHUIITBO SKOTO CcKiaznae Onm3bko 8,0 THc.
T) 1 BiJJHOBJICHHS BHCOKOIIPOJYKTHBHOTO BHPOOHHWIITBA BHCOKOTEXHOJIOTIYHOI CHPOBMHHM B YKpaiHi 3a ydacTio
BITYM3HSIHMX CHELiali30BaHUX MiIIpueMcTB. KoOHCTpykTOpchkuM Oropo pa3om 3 pociiicbkumu ¢axiBusgm (BAT
«banrilicbka kpeMHiiioBa nonuHa - «MixuaapoxHuid npoekt «I10- JIICIJI», M. CocnoBuit bop Jleninrpaacekoi obnacti)
PO3IIIAOAETECS. MOKIIMBICTh CTBOPSHHS HPHHIMIIOBO HOBOTO OOJAJHAHHS 3 €KOJOTIYHO YHCTUM TEXHOJIOTTYHUM
TIPOLIECOM JUTS OJIHOCTAAiHHOTO OTPMMAHHS KPEMHIIO IIUIAXOM MpAMOTo posiierients crnonydenns SiU2 Ha kpemniit Ta
KHCCHB).

B Vxkpaini € psag npriagoOyaiBHUX MIATPHEMCTB 1 MIAIPHEMCTB MIKPOEIEKTPOHHOTO MPOMIII0 AT cepiiftHOTo
BHITYCKY (POTOETICKTPUIHUX MIEPETBOPIOBAIB

- ,,KBazap”, ,I'paBiton”, ,,l'amma”, ,,Pomon”, ,,JIxinpo” Ta iHmi. Ha croromHi HaiiOLIGIII BITYM3HAHI BUPOOHUKA
MOHOKpHcTanigHoro kpemuito - BAT ,,KBazap” ta TOB ,,ITinap”, m. Kuis, 3a0e3neuyrors maitke 10% cBiTOBOro 0dcsary
BUpOOHHMITBA (2,5 THC./piK), BUMyIleHi iMnopryBatu nojikpemuid (Kupruzis, Kuraii, SInonis, CIIA Ta iH.), a iHOAi
TMIPaIOBaTH 1 32 IaBaJIbHUIBKOIO cxeMoto. HaporiyBaHHs 00cAriB BAPOOHUITBA CTPUMYETHCS 3HAUHUM OJJOPOKYaHHIM
TIOJIKPEMHIIO Y 3B'SI3KY 13 CTPIMKMM PO3BUTKOM COHSYHOI €HEPIreTHKH Y CBITI.

2. IMoTeHuiajg coHsIYHOT eHeprii Y kpainmu.
[orenuian consuHOi eHeprii B YKpaiHi € JOCTaTHRO BUCOKUM JUIS HIMPOKOTO BIPOBAIKEHHS TEIIOCHUCTEM SIK
TEIUIOEHEPTETHYHOTO, TaK 1 (POTOEIEKTPOCHEPreTHYHOT0 00IaHAaHHSI TIPAKTUYHO Ha BCiil Tepuropii (puc. 1.2).
CousuHe BUNPOMiHIOBaHHA B YKpaiHi cknagae 3500-5200 MJIx/m? 3a pik. Ce30HHUMI Nepion st aKTHBHOTO
BHUKOPHCTaHHS COHAYHOI eHeprii y MIBHIYHUX PerioHax IMpOJOBXKYETHCS 3 KBITHS 110 BEPECEHb, a y MIBACHHUX 3 Oepe3Hs
T10 ’KOBTE€Hb, MO cTaHoBUTH 1900-2400 ronuu B pik. 3arajbpHe cepeHbOPIYHE COHSAYHE BUIIPOMIHIOBaHHS BapIiIOETHCS
Bix 1070 kBr*rog/km?. y micaup B MiBHIYHEX palioHax Ykpaimi mo 1400 xBr*rom/km>. Ha IiBOHI Kpainu. 3a piBHeM



IHTEHCHBHOCTI COHSAYHOT'O BUIIPOMiHIOBaHHs (paaialii) Ha Tepuropii YKpaiHu HEOOXiIHO BUIUINTH YOTHPH 30HH, SIKi
MOKa3aH1 HUXYe.

3. IIpuxaaan cTPYKTYPHHUX CXeM rellioyCTAaHOBOK.

0K Y PaBniHHA
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OTOCICMEHT

AKYMYTATOP HaBawTakenna 12 B

Puc. 137, Crpykrypha cxema regioyeTanoskn: HoToeeMeHT, aKYMYJASTOP 3 Hasania-
wennam 12 B |100]

Q0K YTIDABIIHHA

przeksztatinik DO AC

".LIUIUE. IEMEHT

ARYMYIATOR wapanTakenns 230 B

Pruc. 138, CrpyRTypHA cxeMa relioveTanoBrn: (poTOLIEMEHT, ARYMIIATOD 3 HABAHTA-
«enmam 230 B |100]

Tema 13. Bitpoenepreruxa. Enepris mopiB i okeaHis.
Ilnan:

XapakTepuCTHKa BITpY.

[orenuian BiTpoBOi eHeprii B CBiTI Ta B YKpaiHi.
BEY. Knacudixkarist Ta mpUHIATT i

3arajbHi BiZIOMOCTI.

BukopucraHHs eHeprii XBUIb.

BukopucraHHs eHeprii NPUILTHBIB.

A

1. XapakTepucTuka BiTpy.
Enepris BITpY € BiYHO NMOHOBIIOBAJIBLHOIO i HeBHYepIHO, Toku rpie CoHie. Bitep yTBoproeTscst Ha 3emiti B
pe3yibTari HepiBHOMIpHOTO HarpiBaHHs 11 moBepxHi CoHueM. Po3pi3Hs0Th BuaM BiTpiB: macaT, MyCoHH, Opu3H.
[Tacati yTBOPIOIOTECS B pe3yJIbTaTi HarpiBaHHS eKBaTopiajibHOI yacTuHH 3emii. Harpite noBiTps minHIMaeTbes
BBEpPX, 3aXOIUTIOI0YM 32 CO0OI0 MOBITPsSHI Mach 3 MiBHOYI 1 miBaHS. OOepTaHHs 3eMili BIOXWISE TOTOKH MOBITPS, B
pe3yNIbTaTi YOTO YTBOPIOIOTHCS PYXOMi IUIOPIYHI MOTOKH IOBITPS 3 MOCTIMHOIO CHIIOIO - MIBHIYHO-CXiTHUI macaT y
[TiBHIYHI TBKYIII 1 MiBIEHHO-CXiaHNH macaT y [liBIeHHIH MiBKYIII.



Iacamu nyroTh y IPUEKBATOPHIHN 30Hi, 1110 3HAXOAUTHCS MK 25° 1 30° MiBHIYHOT i MiBIECHHOT IIUPOTH BiIOBITHO.
[To-anrniiickkomy nacatu HaszuBaroThes trade winds, 1o OyKBajbHO O3Hauyae “TOpriBesibHI BiTpH” (TOOTO BITpH, SIKi
JoTIoMararoTh Toprieimi). lls Ha3Ba BHUHHMKIIA B YacH, KOJM MDKHApOJHA TOPTIiBJIS BiOyBajgacs B OCHOBHOMY 3a
JIOTIOMOT'010 NAPYCHUX CYyJICH.

Myconu - 1ie BiTpH, sKi AyI0Tb B [HIificbkoMy OKeaHi Ta OB’ s13aHi 3 CE30HHIUMH 3MiHAMH TEMIIEpaTypH MaTepuKa
i okeaHy. JIiTOM COHSIUHI POMEHI CHIIbHIIIIE HAarpiBalOTh CYIIY i BITEp AY€ 3 MOPSI Ha CYIIy, 3MMOIO MYCOH Jy€ 3 CyIIli Ha
Mope. ObepranHs 3eMili BUKJINKAE BIIXWICHHS MYCOHIB BIPAaBO, B PE3yJbTaTi YOTO BIITKY IYIOTh IiBJICHHO-3aX1IHI
MYCOHH, a B3UMKY - ITIBHIYHO-CXI1/THI.

YTBOpEHHS MiCIIEBHX BITPiB Ha I'PaHMII MOPIB i BEJIMKUX OCTPOBIB, AKi OTPUMAIH Ha3BY OpH3iB, MOSICHIOETHCS
Tak. [IoBiTpsl HaL BOAHOIO IOBEPXHEIO BIIPOIOBXK CBITJIOI YACTHHH 100 3aIMIIAE€THCS NOPIBHIHO XOJOIHUM, OCKIITBKHI
€HEepTisi COHSTYHOTO BUIIPOMIHIOBaHHS BUTPAada€eThCs HA BUIIAPOBYBAHHS BOAM Ta IMOTJIMHAEThCA Heto. Han cyriero noBiTps
HarpiBa€ThCs 3aBISKUA TOMY, L0 BOHA IIOTJIMHAE COHSIYHY €HEpPril0 MEHIle, HiX MOBEepXHs Boau. Harpire mnosiTps
PO3LIMPIOETHCS 1 I THIMAETHCS BrOPY, a HOT0 3aMiHsI€ XOJI0/IHE HOBITPS Bijl HOBEPXHI BOIU. BHOUI CcyIia 0X0JI0/KY€ThCs
HIBUJLIE, HDK BOJA, 1 TeMIlepaTrypa HaJ BOJOI OyJie BHIA, HIX HaJ cyluero. ToMy BITpH MIHSIOTh CBili HANPSMOK, i
XOJIOJTHE TIOBITPS CYII BUTICHSIE HArpiTe MOBITPSI BOAHOT MOBEPXHI.

B nmesixux kpainax icHyroTh cBoi micueBi BiTpH. Tak, Ha miBaHI @paHniii B Oepe3Hi-KBITHI XOJOJHUHN MiBHIYHUN
BiTEp - MICTpajb - 4acTo Aye JeKiibka nHIiB miapsa. Y IliBHiuHiA Amepuui, Ha cximHux cxuiaax CKaMCTHX Tip, Aye
TEIUIMHA CyXuil BiTep YMHYK. BiH BHKINKae 3HayHE MiJIBUIIEHHS TEMIIEPAaTypH 1 4acTO CYNPOBOKYETHCS HIBHIKHM
TaHEeHHsIM cHIriB. CJI0BO “UHMHYK” MOBOIO OJJHOTO 3 MICIIEBHX IIJIEMEH O3HAYAE “TIOTJIMHAY CHIrY” .

Cuuia BIiTPY - 1le 0JJHE 3 HaAlAABHIIINX BUKOPHUCTOBYBAHHUX JIIOJICTBOM JDKEpEN eHeprii, sike, 0e3rnepedHo, € OTHUM
i3 HaOLTBIIT eKOHOMIYHUX. MOpEeTIaBIli BAKOPHCTOBYBAIHN CHITY BITPY ISl MOPCHKUX TTOJOPOXKEH i BITpHIAMH IIIe 32
3500 pokiB o HOBOI epu. [IpocTi BiTpsiku Oynm 3HauHO nommperi B Kurai 2200 pokis Tomy. Ha Cepenqapomy Cxogi, B
Iepcii 6mm3pko y 200 p. 10 H. €. HOYanu BUKOPHCTOBYBATHCS BITPSIKH 3 BEPTHKAIBHOIO BICCIO JUIS TIEPEMENTIOBAHHS
3epHa. [lepmri mepcuaAChKi BITPSKHM BUTOTOBJISUTMCS 3 B'S3aHOK OYEPETy, SAKI MPUKPIIUISUIACS IO JEpeB'STHOI pamH, 0
obepranacs, KOJH IyB BiTep; CTiHa HABKOJIO BITPSKa CIPSIMOBYBANA MOTIK BITPY NMPOTH JIOMATEH.

2. HoTtenmiaa BiTpoBoi eHeprii B cBiTi Ta B YKpaiHi.

YkpaiHa Ma€ JOCUTHh BUCOKHUH KIIIMAaTHIHUN TIOTEHIIIa BITPOBOI €Heprii, AKuii 3a0e31edye IpoIyKTHBHY pOOOTY
HE JMIIe aBTOHOMHHUX BY3JIB JKUBICHHS, aje W IO-TY)KHHX BITPOGJNEKTPOCTAaHLIH. BBaxkaeTpcs, IO mOCSIKHA
BCTaHOBJICHA TIOTYXHICTh BiTpo-enekTpuyHux craniii (BEC) B ckimazi meHTpamizoBaHOI €HeProCHCTeMH YKpaiHu MOXKe
cknagatu 10 16 000 MBT, a nocsbkHe BUPOOHHMITBO eleKTpH4HOI eHeprii Moxe cranoButd 25-30 TBrron/pik. Lo
BEJIMUMHY YacTO NPHUIMAIOTh K MOTEHIian BirpoeHepretukd. HeoOxinHa mioma mix cnopymxends BEC cranoButh
2500-3000 kM2, 110 JOCUTH peaibHO 3 ypaxXyBaHHSM MIJIKOBOIHOI YaCTHHH A30BCHKOr0 Ta HOpHOro MOpiB. 3a iHIIMMU
oliHKamu B YKpaini MosxkHa Bukopuctatu 7000 km? semens juist Gynisaunrea BEC cymaproro notysxkrictio 35 000 MBr,
10 TO3BOJIUTH 3a0e3MeUnTH OISt 2,5 BiICOTKIB BiJf 3aTaIbHOTO PIYHOTO EIEKTPOCIIOKUBAHHS B YKpaiHi.

YkpaiHa Mae TepuTOpiaibHI MOKIMBOCTI 1y OyniBHuUITBA perTabensanx BEC sk Ha cymri, Tak i HA MOPCHKHAX
aKBaTOPiSX B MEKaxX TEPUTOPIaTIbHUX BOJ.

3. BEY. Knacugikanist Ta npuHomn aii.

T'onoBHI enemMeHTH BiTpoarperaTa - potop (JI0mari), reHepaTop, KopoOka repezad, OamTa, CHcTeMa PeTyIIOBaHHS
pexxuMamM# poOOTH TOIIO.

IcHyIOTH 1Bl TIPUHIIUIIOBO Pi3HI KOHCTPYKIII BITPOYCTAHOBOK: 3 TOPU3OHTAJIBHOIO Ta BEPTUKAIBLHOIO BICCIO
obOepTaHHS.

Il'opusonransai BEY cepesiHbol MOTYKHOCTI 1 MEraBaTHOIO KJIaCy MAarOTh IIBUAKOXIIHE KOJIECO y OUIbIIOCTI
BUNAJKIB 3 2-3 JlonaTsMu. Y CTAaHOBKH J0CATal0Th MAaKCUMAIILHOT ITOTYXXHOCTI ITPH 3HAYHNUX 00epTax BiTpokoieca i ToMmy
BHKOPHCTOBYIOTECS JUIsl IPUBOJLY €JIEKTPOTeHEpaTopa, IKOMy HeoOXi/[Ha BUCOKa YacToTa 00epTaHHS.

BEY 3i 3Ha4HO 0i7bIIOI0 KUIBKICTIO JIONIATIB PO3BUBAIOTH 3HAYHY MOTYXHICTh IPH BIHOCHO CIaOKOMY BITpi, i
MaKCHMYM ITOTYXHOCTI JOCSTa€ThCs MPU HEBEIMKHUX 00epTax Kosieca. Taki yCTaHOBKHM parlioHaJIbHO BUKOPHUCTOBYBATH
SIK TIPUBOJ] BOISTHUX HACOCIB.

OCHOBHHMMH €JIEMEHTaMH BITPOCHEPIeTUYHOI yCTAHOBKH € BITPONPUHMANBHUHA HPUCTPiH (Jlomari), peayKTop
repenadi KpyTHIHBHOTO MOMEHTY /0 €JIEKTPOTeHepaTopa, eleKTporeneparop i 6amra. BirponpuiiManbHuil mpHCTpin
pa3oM 3 PeayKTOpOM Tepenadi KPYyTHIFHOTO MOMEHTY YTBOPIOE BITPOABHTYH. 3aBISKH CHeWialbHIA KoHQIryparmii
BITPONPUHMAIIBHOTO HPUCTPOIO B TOBITPSIHOMY IMOTOLIl BUHHKAIOTh HECUMETPHYHI CHIIM, 1[0 CTBOPIOIOTH KPYTHJIBHUH
MOMCHT.

BitpoeHepreTuyHi yCTaHOBKM 3 BEPTHKAJIBbHOKO BIiCCHO OOEpTaHHS MaloTh IepeBary Iepel] YCTaHOBKaMH 3
TOPU30HTAIILHOIO BIiCCIO, SIKa MOJIATaE HacaMmIlepesl y TOMY, 110 3HUKA€ HEOOXITHICTh Yy MPHUCTPOSX Ul OpieHTalil Ha
BITEP, CIPOIILYETHCS KOHCTPYKILS Ta 3HHXKYIOTHCS T1POCKOIIIYHI HABaHTAXXEHHSI, SIKi 3yMOBJIIOIOTH JI0JJATKOBY HANpyry B
Jonarsx, CUCTEMI Tepefay Ta IHIIUX eIEMEHTaX YCTaHOBKH, MOXIIMBICTh BCTAHOBJICHHS PEAYKTOpa 3 TeHEpaTopaMu B
OCHOBI OaITH.

Jlo HaiiOiIbII PO3MOBCIOUKEHUX THINB BEPTHKAJIBHO-OCROBUX YCTAHOBOK HAISKUTH poTop [lap’e. B HbOMY
00epTaIbHUI MOMEHT YTBOPIOETHCS MiIHOMHOIO CHIIOI0, 1110 BUHHUKAE B JIONATSX, SIKI MAIOTh aepOJMHAMIYHUN TPODIb.
Potop [ap € po3kpydyBaTHCs CAMOCTIHHO HE MOXKE, TOMY IJIsl HOTO 3aITyCKY BUKOPHUCTOBYETHCS TEHEPATOP, SIKUI IIPAITFOE
B peXHMi IBUTYHA, a00 craprep, skuil Mae Ha3By poropa CaBoniyca. Potop CaBoriyca 00epTaeThCs CHIOIO OIOpY,
obepTrarounii MOMEHT BUHHUKAE 3aBISKH PI3HOMY OMOPY, IO CTBOPIOETHCS TOBITPSHUM ITOTOKOM YBITHYTOI i BUTHYTOI
jonaTei poropa.



Jns BEY BaxkiuBo 30epesxeHHs1 00epTallbHOTO PyXY IIpOoIIeiepa HaBiTh PH MiHi-MaJbHUX 3HAUYEHHSIX IIBUIKOCTI
BITPY, Ta 3aXHCT BiJ| BUDHMBaHHS POTOpa 3 TOHAOJIM NPU HAAMIPHUX 3Ha4eHHSX. ToMy pOTOp BITPOBOrO pOTOPY
NPOCKTYEThCS TAKHMM YHHOM, 11100 OyJia MOMKIIMBICTH 3a JIOIIOMOIOI0 3MIHH KYTy HAXWIJIy JIOTIATCH 3MIHIOBATH CHITY
HaTHCKY TOBITPs # 00epTarodnii MOMEHT pOTOpY.

4. 3arajnHi BimtoMocTi.

3amacu eHeprii y CBITOBOMY OKeaHi KOJOCAIbHI, aJUKe Bl TPeTHHH 3¢MHOI moBepxHi (361 MiH KM ) 3aiiMaioTh
MOps Ta OKeaHH: akBaTopis THXOro okeany cTaHOBUTH 180 MiH.KM?, ATiaHTHYHOTO - 93 MiH kM? , IHmilicekoro - 75
MJTH KM2,

Taki BenmiuesHi 3amacu eHeprii Ta pi3HOMaHITHICTb 11 POPM - rapaHTisi TOro, 10 B Mall0yTHLOMY JIFOJICTBO He Oy/ie
BiuyBaTH ii Opaxy.

Haii6inpin nommpeHuM CrocoOOM BHKOPHCTaHHS €Heprii MOpiB Ta OKeaHIB Ha ChOTOJHI € CHOPY/KCHHS
YCTaHOBOK, III0 BAKOPUCTOBYIOTh €HEPTil0 XBIIb, | NPUILIMBHUX enekrpocranuiil ([TEC).

5. BukopucTaHHS eHeprii XBHJIb.

3 TOUKHM 30py €HEPreTHKH MOPCHKI XBUIII SBJISAIOTH CO00I0 KOHLEHTPOBaHY (OpMy BITpOBOi eHeprii. MexaHiuHa
€Heprisl XBWII MPONOpLiiiHa JOBXHHI 1 KBajpaTy BUCOTH XBMIl. CymMapHa XBWJILOBA MOTYXHICTh CBITOBOTO OKeaHy
owuiHeTsed Ha 2700 I'Br.

3HauHy yBary NpHIUIIOTh 3aCTOCYBAaHHIO €HEpril MOPCHbKHUX XBWIIb. bakeHH Ta Masiky, SIKi BHKOPHCTOBYIOTH IfO
€Heprito, BXKe IOKpWIN NproepeskHi Bou SmoHii.

3anponoHoBaHo 6araTo pi3HUX CHOCO0iB BUKOPHUCTAHHS €ICKTPHUYHOI a00 1HITIX BUIIB SHEPTii, 10 BUPOOIAETHCA
XBHJIBOBIMHU €HEeproycTtaHoBKamu. Cepes HHX - €IEeKTPOINOCTa4aHHs BiIAaICHUX BiJ CHEPTOCHCTEMH NMPHOCPEKHHUX,
OCTPIBHHX i PO3TAIIOBAaHMUX y BIAKPUTOMY MOPi YCTaHOBOK, 3apsIKEHHS aKyMyJISITOPIB 1 ra30BUX OaJOHIB, OTPIMAaHHS
KHCHIO 1 a30TY, ONIPICHEHHS] MOPCHKOT BOJI IIUIIXOM €JIEKTPOJIi3y, BUKOPHCTAHHS YCTAHOBOK SIK XBHJICTIOMIB JUISI 3aXHUCTY
OeperiB BiJ pyHHYBaHHS TOIIIO.

Pa3zoM i3 TUM iCHYIOTh OOCTaBHHH, SIKi CTPHMYIOTh PO3BUTOK XBHIILOBUX €HEPrOYCTAHOBOK, JI0 HUX HAaJekKaTh:
HU3BKHI CTYIIIHb KOHIIGHTpAIlii eHeprii, po3ocepe/KeHHsI eHEepTii Ha BEJUKii MOBEPXHI, HEMOCTIHHE XBHJIEBIATBOPEHHS
B 4yaci, HU3bKa MBUKICTh PyXy XBHJIb [IPU 3HAYHUX CHJIaX TXHBOI Aii. KpiM TOTO0, MOTYKHICTH XBHJIBOBOT €IEKTPOCTAHLIIT
HEMOJKJIMBO PEryJIlOBaTH B Yaci 3 BpaXyBaHHSAM IHTEPECIB CII0KUBAUIB.

TakuM YHHOM, KOJIM IIPOEKTYIOTHCS XBHIJIbOBI €HEProyCTaHOBKH, CJIiJI HacaMmIepell BHpILIyBaTH INHTAHHSI
KOHIIEHTpALlil Ta aKyMYJIIOBAaHHSI €HEPTii, a TAKOK €PEKTUBHOTO I MEpEeTBOPIOBAHHS 3 MAKCUMaJIbHUM BUKOPHUCTAHHIM
HasIBHUX TEXHIYHUX PIllICHB.

OCHOBHMMH IIUTAXaMH PO3BUTKY XBHJIHOBHUX GHEPrOYCTAaHOBOK € ITiJIBUINEHHS KOHICHTpamii eHeprii XBmib i
€HEPrOEMHOCTI aKyMYJIATOPIB, IXHROT HAIIHHOCTI Ta €PEeKTUBHOCTI IEPETBOPCHHS CHEPTII.

Haii6imp1r po3moBCIOIKEeHUMI XBIIIBOBIMH yCTaHOBKAMH, IO IIIMPOKO TOCTIKYIOTHCS B PI3HUX KpaiHax CBiTy,
€ TIOTJIAaBKOB1 yCTaHOBKU. PoOoUe Tij0 TaKMX YCTAHOBOK - MOIDIABOK, IO 3HAXOTUTHCS HA TIOBEPXHI MOPS, - 3AIMCHIOE
BEPTHKAJHHI KOMMBAaHHS BiAMIOBIHO A0 3MiH PiBHS BOJAU IIPH HASBHOCTI XBWIIb. BepTHKalbHE TIepeMillleHHs TTOIUIaBKa
BUKOPHCTOBYETHCS 200 1JIsI OTIEPEMIHHOTO CTHCKAHHS ra3y Y PiHU B MIEBHII eMHOCTI, a00 JUIs epeMillieHHs ocepist
B €JICKTPOMArHiTHii OOMOTLI, a0 Jyis MEepPeTBOPEHHsS IMX IepeMillleHb B O0epTaJbHUII pyX Bajia EJIEKTPUYHOTO
reHepaTopa, abo B THCK po00Y01 piIMHK 3 BAKOPUCTAHHSM IOPIIHEBOTO HACOCA TOILIO.

Cepexn ycix IpOEKTiB BUKOPUCTAHHS €HEPTrii XBHWJIb, 1[0 3HAWIIIM IPAKTHYHE BTIJICHHS, BUJIIICHO YOTUPH:

- “nipHaroua ka4yka” Conrepa;

- it Kokepena;

- Bunpsmirstd Pacena;

- KOJIMBAJIbHA BOJSIHA KOJIOHKA (pe3epByap).

EdexTuBHICTS NOIUIABKOBHUX YCTAHOBOK 3POCTAE, SIKIIO BUKOPHCTOBYBATH EKCIICHTPUYHI MOTIABKH, SKi HE TUTBKH
PO3TOMIYIOTECS Ha XBHIIAX, a M CIIPHIIMalOTh TUCK Habiraro4doi XBmii. 3MiHa KyTOBOTO ITOJIOKEHHS TIOTUTaBKa BiTHOCHO
Baly, IO MPOXOAWTH Yepe3 HbOTO, HMEPETBOPIOETHCA 3 JIOMOMOTrOI0 3yOuaToi mepemadi B oOepTaqbHHMH pyX Basa
reHeparopa.

[Tnit Kokepena ckiamaeTbes 3 TPhOX MIAPHIPHO 3’ €THAHUX ITOHTOHIB, SKi EpeOyBalOTh HA TUIABY 1 BiATBOPIOIOTH
KOJIMBAaHHS XBWJIb. IXHE MITHATTA W OITyCKaHHS TPUBOIUTH B [iI0 TiAPaBIiYHI TapaHHW, sKi 3’€JHYIOTh ITOHTOHH.
CTuCKaHHA 1 PO3TATYBAHHS TapaHiB NepemacThcs poOOUii pinuHi, AKa i€ HA TigPaBIiYHUA TeHEepaTop, MO BHPOOIIiE
eNleKTpuuHui cTpyM. Tpucekuiitnuii xBuipoBuid it Kokepena mae nopxuny 100 M, mmpuny 50 M i Bucoty 10 M, Moxe
JIaTH MOTYXKHICTh 0 2 THUC. KBT; BCSI KOHCTPYKISl yTPUMYETHCS Ha MICIIi SIKOPSIMH.

Bunpsimista Pacena peryitoe pyx BOAH TaKUM YHHOM, 1110 BOHA HaJIXOJUTh y TypOiHY TIIbKU B OZTHOMY HAIPSIMKY.

KonuBanbHa BossiHa KOJIOHKA (pe3epByap) BiAPI3HAETHCS BiJl MOMEpeTHIX NMpoeKTiB. BoHa nmepeTBoproe eHeprito
XBHJIb Ha MOTEHIIAJIbHY €HEPTil0 CTUCHYTOTO HOBITPSI, SIKE MOTIM BiJIIa€ €HEPTiIO MOBITPsIHIN TypOiHi.

Inest KOJOHKHM HaNCKUTH AMOHCEKOMY MOpPCBKOMY odimepy Macyi, sSIKuif BUHAUIIIOB IDTaBalOuuil XBriepi3. Bin
JIOBIiB, [0 KOJIM XBHJIEPi3 3pOOHTH y BUIIISAAI IEpEBEPHYTOI KaMEPH 3 OTBOPAMH y BEpPXHIM 4acTHHi, TO BUCOTa XBHIIb
ycepeauHi Oynie 3HAYHO MEHIIIOIO, HIK 330BHi, OCKUTBKM XBHIIS BHPIBHIOBATHIMETHCS i Ji€I0 MOTOKIB MOBITPS, IO
MPOXOAATH Kpi3h OTBOPH. |HTEHCHWBHI MOBITPSHI IMOTOKH MOCTIHHO HAIXOIATh y CEpeNHY KaMepH i BHXOIATH 3 Hei
BHACIIJIOK ITiJJHIMAaHHS Ta OITyCKaHHS KOJIOHH.

Y Hanii, Hopgerii Ta IlIBenii XBHiIp0Bi CTaHII1 po3TalIOBaHi Ha TUIOTAX, 3’ €IHAHHUX i3 HACOCOM, SKHH TTOYHHAE
MPaIfoBATH, KOJIHM XBUIII TIFOTh Ha TUIT. TyT BUKOPUCTAHO BEIMKUI HACOC, III0 MICTHThCS Ha iHI Mopsl. [loprieHs Hacoca
3’€HYETHCS 3 TUIOTOM 3a JIOTIOMOTOI0 €IaCTHYHOTrO ApoTy. Komu XBuii miaidMaroTh IUIIT, OPIIEHB MM IHIMAETHCS, BOAA



NPOXOANTH Kpi3b 3aI0OBHEHHH OJI0K TeHeparopa TypOiHH, BUPOOJISIFOUM enekTpoeHeprito. Konu xBuiis cnaiae, nopuieHb
OITyCKAa€EThCSI, BATHCKAIOUU CBOEIO BAarol0 BOAY Yepe3 KIlallaHH.

IikaBoro 11 HAYKOBI[IB € TAKOXK YCTaHOBKA, B SAKil KOJMBaHHS MOPCHKOI BOJM MEPETBOPIOIOTHCS B CHEPTIIO
TIOBITPSIHOTO TIOTOKY 1 sIKa Ha3uMBaeThesl “Tperdepnmii kiBmr”’. “T'peiidepnuit kiBm” — 1me cnopyna 3 IIiCTboMa
TOBITPSIHUMH TIOJIyIIKaMH, 110 PO3TAIIOBaHI HABKOJO IOJIOTO Kpyryioro crosma. [Ipu yaapi XBHJb MO KOHCTPYKIIT
TIOBITPST BUJIABJIIOETHCSI MK INICTBMA IMOJIYIIKAMHU 4epe3 MOJHMH CTOBII, SKUH OCHAIICHWH MOBITPSIHUMHU TYypOiHAMH.
[MigpaxoBaHo, mo “rpeiipepHuii KiBII MOXKe BUPOOIIATH €ICKTPOCHEPrito 3a miHoto 6mm3pko 0,06 nox. CILA 3a 1 kBt-
TOZ.

Y XBUIIBOBUX YCTAHOBKAX i3 THEBMATHYHIMH TIEPETBOPIOBAYAMH ITiJT AI€10 XBHIIb MMOBITPSHUM HOTIK MEPiOIMIHO
MiHsI€ CBiif HampsiM Ha oOepHeHwA. J{1s X yMoB i po3pobiena TypOiHa Yenca, poTop sSIKOi Mae BHIIPSIMIISIOWY IO,
30epiraroun HE3MIHHUI HampsM CBOTO OOEpTaHHA TPH 3MiHI HAMpsIMy MOBITPIHOTO MOTOKY, 1, SIK HACIHIIOK,
HIATPUMYETHCSI HE3MIHHUM HarpsiM 00epTaHHs T'eHeparopa.

XBuiboBa eHepreTnyHa ycranoBka “Kameir” (“Mopcbkuii CBIT”) - HalOLIbLI MOTY)XHA Jil04a €HepreTH4YHa
yCTaHOBKA 3 TTHEBMATUYHUMH MEPETBOPIOBadYaMHu - oOynoBaHa B Snowii B 1976 p. BoHa BUKOPUCTOBY€E XBUIIIOBAHHS
BHCOTOIO 10 6-10 M. Ha Gapski moekuHOr0 80 M, IIUPUHOIO 12 M, BUCOTOXO B HOCOBIM YacTHHI 7 M, B KOPMOBIi - 2,3 M,
BosoToHHaxHicTIO 500 T BcTaHOBIEHI 22 MOBITPsHI KaMepH, BIAKPHUTI 3HU3Y; KOXKHA Iapa KaMmep Mpalioe Ha OJHY
TypOiHy Yenca. 3araipHa MOTyXHICTh ycTaHOBKH - 1000 kBT, eHepris nepeaaerbest Ha Geper Mo miJBOAHOMY KalOento
JIOBXXHHOIO OJIM3BKO 3 KM.

Y Hopgerii KOHCTpYKIIisl BITPOBOI YCTAaHOBKH CKJIIA€THCS 3 KOHYCOBHIHOTO KaHAIy B YIIENWHI JTOBXHHOIO
6mm3pko 170 M 3 OETOHHMMH CTiHKaMH BHCOTOIO 15 M 1 MIMPHHOIO B OCHOBI 55 M, III0 BXOIUTH Yy pe3epByap Mix
OCTpoBaMH 1 BiINiIICHWH Big Mops mam0aMu, i TpeOiai 3 EHEPreTHYHOI YCTAHOBKOK. XBHWII, MPOXOISYH II0
3BYXKYBaJIbHOMY KaHaITy, 301IbIIYIOTh CBOIO BUCOTY 3 1,1 mo 15 M i BmuBaroThes B pezepByap rmiomero 5500 M , piBeHb
SIKOTO Ha 3 M BHIIE piBHSA MOps. 3 pe3epByapa BoJa MPOXOAUTH Yepe3 HU3BKOHAIIPHI TiApoTypOiHu moTyXHIicTIO 350
kBT. Cranmis mopiuxHo Bupo6msie 1o 2 miH KBT-rox enexkrpoeHeprii.

AHaNOTIYHOIO0 XBHJIIFOBOIO €JICKTPOCTAHINEIO € Ta, IO pealli3oBaHa Ha 0.MaBpukiii B [HailickkoMy OKkeaHi, siKa
monioHa 10 ogHO0OaceitHOBOI MpHUIUIMBHOI enekTpocTaHii. Komo 6epera mambaMu BiATOpoKy€eThCS OAaceiH i3 OJIO0T0I0
rpebiiero-XBUIepi3oM, piBeHb OaceiiHy Ha 2-3 M BuIle, HiK okeaHy. OKeaHChKI XBHJII 3aKHIAIOTHCSA depe3 rpediio B
OaceiiH, a HU3bKOHAIIPHI arperatu MepeTBOPIOIOTH LIei HaIlip B NEKTPHUYHY €HEpTiko.

6. BukopucTranns eHeprii NpunIuBiB.

PiBeHb BOIM Ha MODPCHKHX Y30€peXcKsiX MPOTSIroM JO0HM MIHSETHCS YOTHPH pasu, Taki KOJIMBAaHHS OCOOJIMBO
TIPOSIBIISTIOTHCS B 3aTOKAX 1 TUPJIaX PivoK, IO BIAJAr0Th Y Mope. JIpeBHI T'PeKH NOSCHSIIA KOJIMBAHHS PiBHS BOAH BOJIEIO
Bosonapst MopiB Ioceiinona. B XVIII cr. anridicekuii ¢i3uk Icaak Hpl0TOH pO3KpUB TA€EMHHMITIO MOPCHKHX NPHUITIUBIB 1
BIJIIJIMBIB: BEJMKi MacH Boau y CBITOBOMY OKeaHi IPUBOAATHCS B pyX cvilamMu nputsranas Micsns i CoHns 3 mepiosioMm
6 rox 12 xB.

SAxmo Micse, Conme 1 3emis 3HaXOIIThCA Ha ONHIHN MpsiMild (Tak 3BaHa cu3urist), COHIlE CBOIM NPUTATAHHIM
MICHITIOE BIUTUB MicCSIIs, 1 TOAI HACTYTIA€ CHIIBHUN MPUIDINB (CH3iriiiHui npurims, abo Benuka Bona). Komm x Conie
CTOITH ITiJI MPSIMUM KYTOM JI0 Bizpizka 3emiisi- Micsiis (KBagparypa), HacTynae ciaOKuil NpUIuIuB (KBaJpaTypHuil, abo
Maiia Boja). CUibHHH 1 CIaOKKii NPUILTHBH MOBTOPIOIOTHCS depe3 cim Ai6. OHaK cyTh NPUILTUBIB 1 BIAIUIMBIB 3HAYHO
CKJIa/IHIIIA, BOHA 3aJISKUTh BiJI pyXy HEOSCHHX TiJl, IIIMOMHH BOJIU, MOPCHKUX TEii, BITpY, Xapakrepy OeperoBoi JiHii.

Haii0inpI BUCOKI NPUIJIMBYA BUHUKAIOTh Y MUIKUX 1 BY3bKHMX 3aTOKaX, TMpJiaX PivyoK, 10 BIAJAIOTh Y MOpS Ta
okeaHu. [IpumuinBHa XBHIS ATJIAHTUYHOTO OKEaHy PO3MOBCIOKYEThCS HAa 900 kM BBepX 1o AMasoHui, B pivui ['aHr
NPUILIMBHA XBHIIS [HAIHCEKOTO OKeaHy BiluyBaeThcs Ha BijcTaHi 250 KM BiJ Tupsia piukd. B Takux 3akpuTHX MOPSX, SIK
CepenzemHe Ta YopHe, BUHUKAIOTh PHUILUINBH, ajie BUCOTOO 0113bK0 50-70 cM. 3araibHa KijIbKiCTh NPUILTMBHOI €HEpril
y CBiToBOMY OKeaHi oriHtoeTbest Ha 3,9-1014 xJ[x.

Bennke 3HaueHHs Mae it KOHQITypallis OKeaHCHKHX aKBaTOpiil Ta OeperiB, sIKi 4aCTO CTBOPIOIOTH YHIKAIBHI YMOBH
JUTA pUTUTABiB. Hampukinaz, pi3HULS B piBHAX NMpUIDIHBIB HA TaiTi cTaHOBHUTH 25 M.

[epeTBOpeHHs eHepril NPUILTUBY HA MEXaHIYHY €HEPrilo 3aCTOCOBYBAJIOCS LIe HA MOYaTKy XI CT. B IPHIUTUBHUX
MIIMHAX, IKi Oy/IyBaJi B THpJIax pivuoK, 0 BIIATAIU B OKeaH. /IS bOTo MeperopoKyBalii JaMOaMH1 PiYKHY i CTBOPIOBAITH
pes3epByapu, B SKMX BCTaHOBJIIOBAIINCS 3aCyBHI BOpOTa 4YM HUTIO3W. KoM MOYMHABCS MPHUIUINB, OUIFO3H BiXYHHSIHACS
BCEpeIUHY, i BOJIA 3aIIOBHIOBANIA pe3epByap. 3HIKYIOUH CBill piBeHb IPH BiAIUIMBI, BOAA camMa 3a4MHsIIa OUTIO3H. SIKII0
Oyio HeoOXimHO, BoMIa ToaBatacs Kpi3k By3bKi BOPOTa 3IMBY Ha JIOMATi BOASHUX KOJIC.

VY nepiiux NpUIIMBHAX MIMHAX BUKOPHCTOBYBAIACS TUIBKU MOTEHINIAIbHA EHEPTisl BOAM, 310paHOi B pe3epByap.
[MizHime, konu Oynu BHHAWJeHI eQEKTUBHI HACOCH, 3'ABMIIACS MOJMIIMBICTh BHKOPUCTAHHS il APYroro BUAY €HEpTii
TIPUIUTUBIB - KIHETHYHOT, TOOTO €Heprii Bo/u, sIKa pyXa€eThCsl.

B 3aroku i rupna pidok Boja 3aTikae NpH MPHUILIMBI | BUTIKAE MPH BiAIUIHBI. SIKIIO EPErOpOIUTH CTBOP 3aTOKH
a0o0 rHpIa piuku rpedicto, 3a HE YTBOPIOETHCS OaceiiH, piBeHb BOJU B SIKOMY HIDKYHIA, a TIPY BiIIUIMBI BUIIMH, HIK Y
Mopi. Ll pi3HUIS piBHIB BUKOPHCTOBY€EThCS TypOiHamMu npuruinBHEX enekTpocTaniiil (IIEC); nmpu BupiBHIOBaHHI piBHIB
- [IEC npunuasie podoty.

Henonixom natinpoctimmx [IEC 3 onauM GaceliHoM € 1000Ba HEPiIBHOMIPHICTh BUPOOHHIITBA €JIEKTPOEHEPTIi,
TOOTO ABivi Ha [OOY MPOTATOM 3-4 TOA BUPOOISIETHCS ENEKTPOCHEPTis, a MK IUMH TIEPioIaMU CTaHIIiS HE MIPAIIOE, IPH
IbOMY po0OYi IepioIu 3MIMTYIOTHCS B Yaci B pe3yiIbTaTi HeCHiBIAIaHHI COHAYHOI 1 MiCIYHOI 1i0.

[IpurmBHI eJIeKTpoCTaHIii MAlOTh BENMKUH BOJO30ipHMI OaceifH 4u pe3epByap, 3’ €JHAHUH i3 MOpPEM PYCIIOM
pIUKH 9HM CHemiaJbHUM KaHAJIOM, Y SKOMY BCTaHOBJIIOIOTh PEBEPCHBHI TYpOiHH, IO NPUMYIIYIOTH OOepTaTHCA



enlekTporeneparop. Taka elIeKTPOCTaHIlis MEPEeTBOPIOE CHEPTIiI0 MPUILUIMBIB MOCIIJOBHO HAa MEXaHIYHYy, a IOTIM Ha
SJIEKTPUYHY SIK ITiJl Yac MPUILIMBY, TaK 1 i 4ac BiIUIUBY.

[Mepia y cBiti Ta HaiOUbma Ha choroani [IEC po3ramosana y ®panuii Ha Oepesi Jla-Manmny B rupii piuku Pane
. [Ipumnue y poMy Micrii nepeminrye 189 tuc. M3 Boau 3a 1 ¢. PisHuIA piBHIB CTAaHOBUTH 13 M, a IBUAKICTH TeUii MiXk
Mmicramu Bpectom i Cen- Mano yacro gocsrae 90 km/ron. Y cepenuHi 1amMOM Ty)e BEIUKOTO HAaKONHUYyBaJbHOTO
pesepByapa MicTaTbes 24 TypOoanbTepHaTOpH- TypOOTeHEpaTOpH 31 3BOPOTHUMH JIONATsIMH poTopa TypOinu. Koxen i3
HUX MOXe (DYHKITIOHYBATH i K TypOiHa, i K HACOC, SIKUU TpaIffoe i B OiK MOps, i B 3BOPOTHOMY HampsMKy. B mamOy
BMOHTOBAHI HaBiraiifHi 3aMKH 1 CITyCKHIi IIDTIO3U. B 1imomy motykHIicTh craHmii craHoBuTh 240 MBT, i 32 pik cTaHmis
BHUpOOIIsIE B cepeqapoMy 502 MutH KBT-TOII enexTpoeHeprii.

Ha gep3i ciopymxenns [IEC y 3aromni ®@anni 8 Kanazi 3 pekopaanmM 18-MeTpoBHM IMPUIUIMBOM, Y THPII PIUKH
CesepeH B AHrmii i3 14,5- METpOBUM MPHUIDIMBOM Ta B iHIINX PErioHax i3 BEIUKUMH IMPHUILIABAMH BOJIH.

Jo uemonikiB I[TEC ciix BiAHECTH TPYAHOIL, [TOB’3aHi 13 3aXUCTOM J1aM0 Ta YCTaTKOBAHHS Bifl yIapiB JIbOASHUAX
TOPCIiB, 0COOJMBO Y MiBHIYHUX paiioHax. [To6mu3y nam0 Mopckka ¢aopa it hayHa nye noTepnarTh BHACTIIOK (Xoua i
HE3HAYHOT0) MiJBUIICHHS TeMIEpaTypy Ta 3MEHIICHHs BMICTYy KHUCHIO Y Bozi. Kpim Toro, 1amMOM mepenikomKaroTh
Mirpauii puo.

OCHOBHOIO TIO3UTHUBHOIO PUCOIO CHEPTil IPUIUIKBIB € T€, [0 BOHA JIETKO OOJIKOBYETHCS 3aBIISKH MOCTIHHOCTI ii
¢a3. OgHak BemMKa TPUBAIICTD OCTAHHIX 1 MM MOTEHIial eHepTii NIPHUILIMBIB 3yMOBIIOIOTh HEOOXITHICTh CTBOPEHHS
€MHUX aKyMyJaTopiB wi€i eHeprii. BukopucraHHs eHeprii NpHIUIMBIB y MAaJONOTY)KHHUX YCTaHOBKax B3araji
HEEeKOHOMIUHe.

Tema 14. I'eorepmasibHa eneprisi. bioenepreruxka.
IInan:
J>xepena reoTepManbHOL €Heprii.
I'eotepmansHi pecypcn Yipainu.
BuxopucraHHas reoTepMalbHOI €Heprii.
IonsTTs Giomacu.
CnamoBanHs OioMacH.
lasudikaris 6iomacu.

A

1. xepena reorepMajibHOI eHeprii.

Teruto B 3eMHHX HaJpax € YAaCTKOBO IEPBUHHUM TEIJIOM, 110 BUHHKJIIO B Ipoleci (JopMyBaHHS HAIIOI IJIAHETH, 1
YaCTKOBO - TEIUIOM, IO TOXOANTH 3 PO3Maay PaioaKTHBHUX €JIEMEHTIB, TAKUX SIK ypaH, TOPii Ta Kajii. 3 HaONmKeHHAM
JI0 IIEHTpY 3emuti Temriepatypa 30iapnryeTsest (6amu3pko 25°C/km), B siapi 3emuti BoHa cTaHOBUTH oHa 6000°C.

ITix 3eMHOI0 KOpPOIO 3HAXOJUTHCS Iap PO3TOIUICHWX 1 rapsuux HOpiJ, 0 Ha3WBalOTh Marmoro. Yac Bij yacy
rapsi9a Marma IiJHiMa€eThCs Ha MMOBEPXHIO Y BUTILLAL JaBH (puc. 1). Marma, temmeparypa sikoi csirae 1o 1400°C, o6irpisae
OTOUYIOUi MO-POJIX BOIY, III0 B HUX MICTHTHCS. KibKicTh TeInTa, HAKOMMMYeHa B 3eMHUX HaJIpaX, Ty’Ke BEJIMKaA 1 CKIIagae
omu3pko 35 TBT Ha 10 kM, o0 B 50 000 pa3iB mepeBHIIye KiITBKICTh TEIJIa, HAKOMTMYEHY Y BCIX pOIO-BUIIAX MIPUPOIHOTO
rasy y CBiTi.

JlomoBa Boja IpOHKUKAE BriIMO 3emili, e 00irpiBacThes 11 TEIUIOM. Y AESKHX MICIEBOCTIX JKepena 3 TEIUIolo,
rapsiuor0 BOJIOIO 1 MTAPOM 3HAXOJSThCS HACTUTBKH OJNM3bKO 10 MOBEPXHi 3eMii (10 3 KM), IO MOXKYTh BUIOOYBaTHCS 32
nornomoroto Oy-pinHsg. YacTrHa Temioi Bogu 4epe3 po3Koyu (CTPYKTYpH, L0 BHHUKAIOTH Y pe3yJbTaTi pyxXy mopin) i
UIUTHHY TOTPAIUISE HA MOBEPXHIO 3eMJIl y BUTJIS L JKepen a0o rei3epiB. Ajie OUTBINICTh BOAU 3HAXOIUTHCS TIIMOOKO ITiJT
3eMJIeI0 B ULIUIMHAX 1 mopax TBepAuXx mnopia. Taki mpupoaHi HakONMYEHHS BOJAM 1 BOASHOI Napu Ha3MBaIOTHCS
reoTepMalbHIMU pe3epByapamu abo ponosuiamu (puc. 2-3). HaiiBuimi TeMneparypu CriocTepiraloThcs B TUX 30HaX, 1€
BiZI0OyBalOThCs a00 BiIOYBaMCh Y HEAAIEKOMY I'€0JIOTYHOMY MUHYJIOMY BYJIKaHi4HI siBUIIA. Taki 001acTi Ha3MBaIOTHCS
,»TapTYMMH TOYKaMH~’, TOBIIMHA 3€MHOI KOpM B IIMX MICISIX HaiiMeHma. BoHM yTBOpPIOIOTH ,,BOTHSHE KOJIO”, sIKE
TSATHETHCS B3I0OBXK BYJIKAaHIYHAX OCTPOBiB y THXOoMy OKeaHi i 3axigHoro y30epesxoks [liBaiuHOi i [liBmeHHOT AMEpHKH.

Jxepena reoTepManbHOi €HEprii MOAUISMIOTHECS 3a (Hi3MYHMM CTAHOM HOCIS TeIlia, a TaKoXX 3a 3HAUYCHHAM
TeMITepaTypy Ha HACTYIIHI TPYIIH:

- IpyHTH 1 Topoau no riaubuHu 2500 M, 3 SKMX TEIUIO AJIS ONMAJEeHHS 3 BUKOPHUCTAHHSIM TEIUIOBUX HACOCIB
OZIEPXKYETHCS 33 JOIOMOTOI0 CHeMiaJbHAX TEIUIOBUX 30HIIB;

- TPYHTOBI BOAH, IO OE3MOCEPETHBO 3aCTOCOBYIOTHCS SIK KEPEIIO TeIUIa JJIs TEIUIOBUX HACOCIB,

IpyHTH 1 mopoau 1o rmOuHu 2500 M, 3 SIKMX Temo JJisi ONAaJeHHS 3 BUKOPHCTAHHSIM TEIUIOBHX HACOCIB
OJICP)KYETHCS 32 JOMOMOTOI0 CICIiaIbHUX TCIUIOBUX 30HIIB;

- BOJAsSHA Napa, OTpHMYyBaHa 3a JIONMOMOI'OI0 CBEPJIOBUH, SIKI NOAAIOTh BOJY, IO 3HAXOJHUTh 3aCTOCYBAHHS B
reoTepMaIbHUX €JIeKTPOCTaHIISAX ISl BUPOOHHIITBA EIEKTPOCHEPTii;

- COJISIHI TOKJIA/IN, CHEPTis 3 SIKUX MPOBOJIUTHCS 32 JIOTMIOMOTOI0 PO3CcOiTy abo IHEPTHHX IO BiTHOIIECHHIO JI0 COJi
piAnH, TOJIOBHUM YHHOM, BYTJIEBOJIB, Ha-IIPUKJIAN 1300yTaHy;

- raps4i MOPOAH, 3 SIKHX €HEpris OTPUMYETHCS 3a JOTIOMOTOI0 BOJIH, IO ITiJi BACOKHM THCKOM IIMPKYIIIOE Yepes3
CHCTEMY IITYYHHX a00 MPUPOIHUX TPIIIMH y KOMIUIEKCAX MOpix Ha 3Ha4YHIN rimOuHi. Ll eHepris BUKOPHUCTOBYETHCS B
TeOTepPMAIBHUX €IEKTPOCTaHIIAX AJISI OTPUMAHHS €JIEKTPOCHEPTil, @ TAKOXK IS OTIAJICHHS.

Kpim Bume3azHaueHNX Kepell, iCHYOTh IIe INTY4YHI TeoOTidHI POIOBHWINA TEIDIa, SKi BHHUKAIOTH Y CYXHX,
rapsanx nopoaax {hot dry rock). BoHr BUHHKArOTH Y pe3ybTaTi yTBOPEHHS TPIIIHH i 9ac BUOYXY BHOYXOBUX PEUOBHH
3HAYHOI TOTYXKHOCTI.

T'eitzepu ak oxncepena ceomepmanvhoi enepait



OzHUM 3 JKepesl reoTepMalibHOT €Heprii, 1110 3HaAXOAUTHCS MIMO0KO B 3eMli, € reiizepu, To0To BUOyxaroya BoAsiHa
napa BHCOKOT TeMIepaTypH, sIKy MO)KHAa BUKOPHCTOBYBATH JUIsl BUpOOHHULITBA eHeprii. ['eif3epu € BpakalounM sBHUIIEM,
sSIKE 3yCTPIYAETHCS JIMIIE B JICKIJIBKOX PErioHax CBiTy. iX OaTbKiBIIMHOLO € [cimanis, 3BiJIKH 1 1O-XOAUTh Ha3Ba reizep (3
iCIIaHJIChKOT MOBH ,,4geysa’ 03Hayae ,,BuumBarucs”’, xaucrat’”). Kpim Ienanaii, mwi rapsidi ,,(orTann” criocrepiratrorbest
TaKOX Yy HacTYIHHX MicleBocTsX: okoiuii Poropya B Hogiit 3enannii, €noycroyHcskuii HanioHanbHui napk y CIIA,
BynkaniyHa Kamuarka B Pocii. 3ycTpivatoTbest BoHM Takox B Snowii, Innonesii, Lenrpanshiit i [TiBnenniit Amepuii.
HafiBumunm perionom BHOyXarounx mkeped, € miockorip’s Enp-Tatio B Umi, sike 3HaxoauThest Ha Bucoti 4300 M Hax
piBHEM Mopsi. BuBepKeHHs Teif3epiB 4acTo CynpOBOKYIOTECS HEOE3IIEYHNMH BHITApPOBYBAHHIMHU OTPYIHHUX rasiB, IO
MICTATh BYTJIEKUCIIUH Ta3, TIOKCUA CIPKH, COISIHY KHCIIOTY Ta CIpPKOBO/IEHB.

Tapaui cyxi nopoou - drcepeno zeomepmansvHoi enepzii

Y 1mpOoMy BHIIAJIKy BHUKOPHCTOBYETHCS €HEpris, HAKONMYEHAa B IMOpPOJAax Ha Benukid riomOuni. Ha modatky
cimaecatux pokiB y CIIA BHHUKIIA KOHLIENIIsi BUKOpUCTaHHS wiel eHeprii. Bona 6a3yBanach Ha ITY4YHO BUPOOJICHUX
IIIJTMHAX, YTBOPEHUX Y Pe3yJbTaTi BUOYXy BUOYXOBHX PEUOBHH 3 BEJIHMKOIO MOTYXHICTIO HA MIMOWHI AEKIIBKOX THUCSY
MeTpiB. Y CHUCTEMy LMX IIUIMH, YTBOPEHY B MOPOJi BHACTIJOK BHOYXyY, 4epe3 BBIIHHH OTBIp IiJi BUCOKMM THCKOM
MOCTavaeThesl BOAA, SIKa B PE3YJIbTAaTi LUPKYJANii HaOyBae eHepril rapsiyux Mopix i micist JOCSTHEHHs BiAMOBIIHOT
TEeMITepaTypy BUBOAUTHCS Yepe3 CBEpAJIOBUHY, 110 T0a€ Boay. BuBenena Ha nmoBepxHro 3eMili rapsida Boja (3a Takoro
THUCKY, 11100 He BigOysocs ii BUIIapOBYBaHHS) CIIYKUTh JJIs1 yTBOPEHHS BOJISTHOT ITapu y BTOPUHHOMY 00iry, e TUCK Oyze
MEHIIHNM, 200 Jie HUPKYITIOI0UO00 PIIMHOIO € HU3bKOKHIUITYA PiANHA.

BumeBkazanuii criocid oTpruMaHHS €IIEKTPOSHEPTIi 3 rapssInx mopia HasuBaeThes Texuomoriero Hot Dry Rock
(HDR). Lls TexHOMIOTiS € EKOHOMIYHOIO 1 HE IIKOJIUTH HaBKOJHUIIHHOMY CEpPEIOBHIIY, BOHA BUKOPHCTOBYE MPAKTHIHO
HEBUYEPITHI 3allaCH €Heprii, JOCTYIHI B OyIb-IKHA 9ac, B KOXKHOMY MicCIIi Ha 3eMIIi.

HailicToTHImOI0 XapaKTepHCTUKOI0 TeOTepMAFHOTO JDKepena € Woro Temreparypa Tp, KUTBKICTh PO3YMHHHX
COJIeH, BMICT pO3YHHEHHX Ta3iB, a TAKOXK THUCK Ha JIHI reoTepMaibHoro komomsss Pr. Lli ¢i3udHi mapaMeTpu OLiHIOIOTh
NOPIBHSUIBHUM  1HIEKC EHEepreTMYHOl M[IHHOCTI TeoTepMalibHOrO JpKepena. JIns TOpIBHSHHS —MOTEHIIATbHUX
TEPMOJMHAMIYHHAX MOKJIMBOCTEW BXKMBAETHCS MOHSTTS €KCEPril reopiiMHM Ha IOBEPXHI Koo s13s1. Excepris - e «sIKicTh
€Heprii», 1e YacTHHA SHeprii, ska Mo)ke OyTH BHUKOpHCTaHA. HeBHKOpHCTaHa 4acTHHA €HEpril (BTpaTH) Mae€ Ha3BY
aHepris.

2. I'eoTepmanbhi pecypen Ykpainum.

VYkpaiHa Mae y CBOEMY PO3MOPSIKCHHI 3HAYHI PECYPCH T'e0TepMabHOI eHeprii. /laHi MOKa3HUKKM TEXHIYHOTO 1
JOIIFHO €KOHOMIYHOT'O NOTEHIially OLIHIOBAJIKCS 3 BpaxyBaHHSM TEXHIYHOI 0a3u, eKOHOMIYHOI cHTyawii i 3aBJaHb
»I1porpamu po3sutky HBJIE B Ykpaini 1o 2010 poky” y po3aini ,,['eorepmanbHa eHepreTrka”. 3a pisHUMHU OLIHKaMH,
pecypcu reoTepManbHOI TEIIOTH 3 BpaxyBaHHAM po3BigaHmx 3amaciB i KKJ[ mepeTBopeHHS reoTepMasibHOI eHeprii
3MOXyTh 3abesmeuntu pobdotry ['eoTEC 3arampHoro motyxHicTio m0 200-250 muH. kBT (mpm rmuOuHax OypiHHS
CBEpAJIOBHH 710 7 KM. 1 TepMiHax podotu craHuiii 1o 50 pokiB), a TaKOX CHCTEM I'eOTEPMAIBHOTO TEIUIONOCTaYaHHs
3arajibHOIO0 MOTYXHicTIO 70 1,2-1,5 mnpa. kBt (pu rimmbunax OypiHHS OypOBHX CBEpUIOBHH 110 4 KM. IPU TOMY K
nepioxi exciuryaratii). Lle exiBasienTHO 3amacam 3,4-1011 ToHH YMOBHOTO majmBa.

OCBO€HHS TUTBKH PO3BiIaHUX PECYpPCiB TEPMaIbHUX BOA 1 MAPOTIAPOTEPM AO3BOIUTH NOKpHUTH OibuT Hixk 10%
notped YKpaiHu y TEIUIOBIH Ta eNeKTPUYHIN eHeprii, 3HaYHO 3MEHIINTH BUKOPUCTAHHS OpraHiyHoro naiuea. /1o Toro x
i mudpu MoXyTh OyTH 30UIbIIEHI, TOMY IO XOCTIIKEHO Tinbku 45% tepuropii Ykpainu 1 To me Oynu He
[IECTIPSIMOBAHI CIIeIiajli3oBaHi JOCIIPKEHHsI, a BUITAKOBI JaHi, OTPHUMaHi [€0JIOraMu IPU PO3BIAL IHIIIMX KOPUCHHUX
KOTIaJIMH.

B VYkpaini Oyio 3akiageHo moHan 12 THUCSY CBEPIJIOBHH JIJIS BU3HAYCHHS TEILIOBOTO IMOJISA, OUTBIIICTD i3 SAKUX
JIeTAJILHO BUBYEHO Ta NpoaHanizoBaHo B. ['opaienkoM. 3a muMu jaHMMHU CKJIQJICHO aTiiac reoTepMallbHOI eHeprii 3a
Pi3HUMH TIIMOWHAMY .

HaiinepcnektuBHimmM a7t BUoOyTKY BHCOKONOTEHLIHHMX eHepropecypciB € Kapmarcekmii reotepmivyHHi
paiioH, KU XapaKTepu3yeThCsi BUCOKUM Ie€OTEPMIYHUM I'PAJi€HTOM 1 BIATIOBITHO BUCOKMMH TEMIIEPATyPaMH TipPChKUX
TOpif] TIOPIiBHSHO 3 IHIMUMH perioHaMu YKpaiHu. Temmeparypa mopix B cBepIIoBHHaxX, mpoOypennx B Kapmarax, Ha
rmbuHi 4 kM csrae +210°C, Ha TmOnHAX 10 6 KM TeMIieparypa TipChKUX IOpin B paiioHi mocsrae +230-275°C, a
HaWOLIBII JOCTYIHHMH BBaXKAIOTBCS T€OTepMalbHI OypoBi CBEpAJIOBHHHU 3aBrIHOmMKH Bim 550 m mo 1,5 kM, nme
temrepatypa Boau B ix rupiai 40-60°C. KpiMm Toro, HeoOXiHO Bi3HAYMTH E€KOHOMIYHY JOLLIBbHICTh BUKOPUCTAHHS
TepMaIbHUX BOA Takux poposul] sK beperosceke, Kocuncbke, 3amycbke, TepebnsHcbke, BensTuHCBKE,
Benmkomnananceke, BennkoOakTssHCBKE 1 Y KTOPOJICHKE.

[TepcrieKTHBHUM pailoHOM JJIsl PO3BUTKY TeoTepMaiibHOi eHepreTiku € Kpum. ['ibrHn npoOypeHux CBepAIOBUH
TyT HeBenuki: 1o 2000 m; TemnepaTypa TepManbHuX Boj Ha rup:i 50-70°C, ix minepanizauis - 20-70 /0, TemnepaTypa
X TipcbKuX Topig Ha rimouHax 3,5—4 kM. Moxe gocsratu 160-180°C. Ha cyuacHoMy erami HM3BKOIOTEHIIHHI
reoTepMaibHi eHepropecypcu KpumMy BUKOPHUCTOBYIOTBCS /ISl TETIONIOCTaYaHHS.

TperiM mepcrneKTHBHUM palloHOM JUIS PO3BUTKY reoTepMaibHOi eHepreTuku € J{HinpoBo-JloHenbKa 3anmanuHa,
o BKIfo4ae B cebe obOmacti: YepwiriBerky, [TonTaBcbky, XapkiBebKy, Jlyranceky Ta iHmm. Llei perioH omHOYacHO €
BEJIMKUM 1 TIOTY>KHHM CIIO’KMBadeM TEIUIOBOI Ta €JIEKTPUIHOI eHepril.

3. BuxopucranHs reorepMaabHOI eHeprii.

Besnocepenne  3acToCyBaHHS ~ TE€OTEPMalbHOI  €HEprii  OXOIUTI0E  IIHMPOKWHA  [Jiama3oH,  HAMPHUKIA]
00irpiBaHH/0X0J0KEHHS IPUMIIICHb, IPOMHCIIOBICTh, CaAIBHUIITBO, PHOHE TOCIIOAPCTBO. B 1iToMy BOHHM ITOB’s3aH1
3 BHUKOPHUCTAHHSM ICHYIOUMX TEXHOJOTiH 1 mpoctoi imxkeHepii. Y BCbOMYy CBITI Ledl Bujx J0OyBaHHS eHepril
XapaKTepu3yeThCs 3HAYHOIO HA/AIMHICTIO 1 Mae BEJMYE3HI TEXHOJIOTIYHI, eKOHOMIYHI 1 ekonoriuHi nepesaru. Cepen



CIOCO0IB BUKOPHUCTAHHS AoMiHye onaneHHs (37 %), npore MomysipHUMU € Taki chepru BUKOPUCTAHHS SIK: MICISI JUIst
KynaHHsi/0aceitnn/0anpHeouoris (22 %), TeroBi Hacocu AJIsl OXOJIOKEeHHS 1 00irpiBy (14 %), Terumi (12 %), pubHi
rocriogapetia (7 %), mpomucioicts (7 %).

Besnocepenni 3acrocyBanHs 0a3yloThCs K Ha BUCOKO-, TaK 1 HU3bKOTEMIIEPAaTYPHHUX 3amacax, TOMY X Aiana3oH
BUKOPHMCTaHHSI B CBITI € Ha0araro MIMPIIMM, HDK Yy BHIAJIKy BUPOOHMITBA €JEKTpPOCHEprii. Y CBOIO 4epry, Taki
3aCTOCYBaHHs OibllIe MOB’I3aHi 3 BUMOT'aMH JIOKQJIBHOTO PUHKY €HEprii, OCKUIBKM HaJ3BHYaliHO PiAKO MPHHMAEThCS
PpiIICHHS PO TPAaHCIIOPTYBAaHHS apy a00 BOAM 10 MiCIlb, 3HAYHO BITAJICHNX BiJ JUKEpena eKCIuTyaTanii reoTepManbHOi
€Hepril Yi reoTepManbHUX ycTaHoB. HaiimoBmmii TpyOOmpoBiz 3 rapsidoio TeoTepMalIbHOI0 BOAOIO MPOTIKHICTIO 63 KM
3HaxomuTbesi B Icmanpii. Bapricte BupoOHmmTBa 1 KBT*rom mns 0Ges3mocepesHBOrO 3acTOCYBaHHA € JyXKe
IudepeHifoBaHoI0, OHAK HaifyacTinie ctaHoBUTHh MeHIe 0,02 eBpo.

I'eoTepmanbHa eHeprisi BUKOPHUCTOBYEThCS B 0Oaratbox cdepax ekoHOMIKH. Boma 1 reorepmainbHa Imapa
BUI00YBAETHCS Uepe3 CBEPUIOBHHH (CBEPIIOBUHH, 1110 MOJAI0Th Boay). [licist BinOopy Teria Boaa yepes MOrInHAKYHI
OTBIp TMOBEPTAEThCS [0 POJOBHUINA (IBOOTBIpHA cucTeMa) ab0 TPaHCIOPTYEThCS 1O TOBEPXHEBHX BOJOTOKIB
(omHOOTBipHA cucTema). HaiirnmOmn reotepmaibHi OTBOPH CATAalOTh 5 KM, a HAWBUIL BUMIPSIHI TEMIIEPATYpU B IIHX
otBopax carawthb 400 °C, y Toil ke yac y ByJIKaHIYHUX 00nacTsaX - noxoauth o 700°C. ['eoTepManbHa Boga Moxe OyTH
BHUKOpHCTaHa K €JMHE JDKEPEJIo Teria abo B IMOEHaHHI 3 IHIIUMH JPKEpesIaMH eHeprii (KOTel, TeIIoeNeKTPOCTaHIIIs,
JIBUTYH BHYTPILIHBOTO 3rOPSIHHS, TEIUIOBUI HACOC TOIIIO).

VY cucTeMi NMOKa3HUKIB €HEprocekropa YKpaiHM reoTepManbHii eHepreruni Hanexuts 0,02% Bin 3aranbHOT
noryxHocti. Takomy >k 3HauenHio (0,02 %) nopiBHIOE ¥ €KOHOMiS BHKOIHOIO NajuWBa. BUXoIsuu 3 IHOTO,
TIPOMHCIIOBOTO OCBOEHHS T€0TEPMAIBHUX pecypciB B YKpaiHi 11e He BiIOyI0Cs, TOX L€ 1 € 3aBJAaHHSIM HACTYITHOTO eTaILy
IISUTBHOCTI Y it cepi.

PeanizoBani B YkpaiHi MPOEKTH T'€OTepMAILHOTO EHEProIOCTaYaHHA HOCATH Iepe-BaKHO (pparmMeHTapHO-
JOKATFHUH XapaKTep i CIIpsIMOBaHi Ha 3a0e3edeHHs TOTPeO Y TEIIO0- i eIeKTPOSHEPTii OKpeMUX 00’ €KTiB a00 HEBEITUKOL
iX CYKyHmHOCTI B ME)Kax IEBHHMX HACEIEHHX IYHKTiB. 30KpeMa, OO TaKuX HaJeXaTb CHUCTEMH TI€OTEpPMalIbHOTO
TEIUIONIOCTaYaHHsI beperiBCchbKoro CropTKOMIDIEKCY Ta caHaTopiro ,,Kocuno” (beperiB-cpkuii p-H 3akaprnaTchKoi 00I1.),
03/10pOBUOr0 KOMIUTeKkey ,Jlaropurs” (MykadiBChkuil p-H 3akapmarcbkoi O0IN.), CHCTeMa Te0TepMaJbHOTO
eHepro3abesnedeHHs 00’ekTiB Oro-mpkeTHol chepu cenuima Yanrap (XepcoHcbka 0011.) Ta AMTSYUX 1 COLaiIbHO-
noOyToBMX 3aknaniB cenuma MeaseniBka ([xankoivicekuii  p-H, AP Kpum), cucremu reorep-ManbHOTO
TEIJIONOCTa4aHHst 00’ €KTIB KOMYHaJIbHOTO rocrnoaapcTa B cenuniax 3epHoBe (Cakcbkuit p-u, AP Kpum), [1’atuxarku
(Kpacuorsappuiticekuii p-H, AP Kpum), Huzunne (Cakcokuii p-H, AP Kpum). ix notyxknicts cranoBuTsh Bix 0,2 mo 2,1
MBT. 3nana B ekcruryaranito B 1991 poui Ourein mortyxHa ycraHoBka (4,6 MBT) po3paxoBaHa Ha 3abe3nedeHHs
TEIUIONIOCTaYaHHs ILJIOT0 HACEJICHOTO MYHKTY (CHCTEeMa TeOTepMaJbHOTO TEIUIONOCTayaHHs cenuina SHTapHe B
Kpacnorsapuiiickkomy p-Hi, AP Kpum).

4. IlonsiTTe Oiomacu.

VY GioeHepreTulli sSIK OJIHE 3 MOKIJIMBUX JDKEPEIT MOHOBIIOBAILHOT HEePrii MOXKe BUKOPUCTOBYBaTHCs Oiomaca. ITin
LM TEPMIHOM Y Il Tairy3i po3yMilOTh BCl BUIM POCIIUH, POCIMHHI BIIXO/U CUIBCHKOTO FOCIIOAAPCTBA, 1EPEBOOOPOOHOT
Ta IHIIKX BHUJIB MPOMHCIIOBOCTI, III0 MAIOTh EHEPreTUYHY I[IHHICTH 1 MOXYTh OyTH BUKOPHCTaHI SK MaTMBO. Y OUIBII
IIMPOKOMY PO3YMiHHI J0 0ioMac BiIHOCSTH TaKOX IMOOYTOBI BifXOAM HE 3aBXXAW POCIMHHOTO IOXOKEHHS, IO
3YMOBJICHO OJIHAKOBUM IPHUHIIMIIOM X yTHIIi3aii.

Haiivacrime 6ioMacoro € cojoMa, BiIXOOU TepepoOJCHHS 3epHa I 9ac OOMOIIOYCHHS, BiIXOAW IEpEBUHH
(Tpicka, KOpa, CTPYXKH), OTaJIe JINCTS, TLUTKA AEPEB TOIIO.

Biomaca, sik y>xe 3a3Ha4aocs, € OJHUM 13 HalIaBHIIINX JUKEpeI eHepril, OJHaK ii BAKOPUCTAaHHS 10 HEAaBHBOIO
Yyacy 3BOAMJIOCS /0 MPSMOTO CIAFOBAHHS y BIIKPUTOMY BOTHHINI a00 B IMedax 1 Tomkax 3 BimHOocHO HM3bKHM KKJI.
OcTtaHHIM 9acoM e(peKTHBHOMY €HEPTreTHYHOMY BHKOPHCTAHHIO Oi0MacH CTaIH MPUALIATH 3HAYHO OLTBIIE yBard, Mpu
LBOMY 3'IBHIIMCS i HOB1 apryMEHTH:

- BUKOPUCTaHHS POCJIMHHOI OioMacu 3a yMOBHM 1i Oe3lepepBHOrO MOHOBJIEHHs (HAIPHKIAI HOBI JICOBI
Haca DKSHHSI ITiCIIsl BUPYOKH JIiCY) He MPU3BOAUTH 10 30inbiieHHs kKoHueHTpauii CO, B atmocdepi;

- Y IPOMHCIIOBO PO3BMHEHHMX KpaiHax B OCTaHHI POKH 3 SIBHJIMCS 3aJMIIKH 0OPOOJIIOBAHOI 3eMIli, SIKY AOLIJIBHO
BHUKOPHCTOBYBATH ITiJI €HEPreTUYHI ITaHTALlil;

- GHEpreTMYHe BHUKOPHUCTAHHS BIAXOAIB (CLIBCHKOTOCHOAAPCHKUX, IPOMHUCIOBHX, IT00YTOBHX) BHpILIyE
€KOJIOT14YHI TPO0IeMH;

- HOBITHI TEXHOJIOTI1 I03BOJISTIOTH BUKOPHCTOBYBATH OioMacy 3HAYHO e(peKTHUBHIIIIE.

[Ipo exoJioriuHy YUCTOTY OiOMaCH CBITYHTH TE, II0 B IEPIO POCTY POCIUHH IIOTIIHHAIOTE COHSYHY SHEPTil0, BOAY,
BYTJICKUCIIUH T'a3, BUAUIIIOTh KHCEHb Ta YTBOPIOIOTH BYTJIEIh ¥ mporieci ¢potocunTesy. [1in yac cnamoBaHHs mmporec ine
y 3BOPOTHOMY HANpPSMKY: KHCEHb ITOTJIMHAETHCS, a TEIUI0, BOAA Ta BYIVIEKHCINH a3 BUOULIIOThCA. B mboMy mpomeci
KIJTBKICTB OTIIMHYTOTO Ta BUAIJIEHOTO BYTJIEKHCIIOTO Ia3y abCOOTHO OHAKOBA. BUKOPHUCTOBYBAaTH POCIIMHH SIK ITAJIMBO
MOYHa, KOJIU BOHHU JIOCSATHYTh MIEBHUX PO3MIPIB: JJIsl TPABH MOTPIOHO MEHIIE POKY, [uis fepesa - 10-15 pokis.

I{omo wadTH, Byriuist Ta ra3y CIOCTEpIraeTbes Ta  3akoHOMIpHICTH mist C02? ame wac, HEOOXIAHMN IS
noHosyieHHs 6anancy CO0,, csirae KUIbKOX MiJTBHOHIB POKIB.

Ceplio3HOI0 POOIJIEMOIO € EHEPreTHYHE BUKOPUCTAHHS TBEPMX MOOYTOBUX BigX0/iB. BuXix BiIX0/1iB CTAHOBUTH
250-700 Xr Ha OIHOTO MEMIKAHI B PIiK 1 30ULIbIIyeThCcS MIOpiYHO Ha 4-6 %, BUNEPEIKYIOUM NPHUPICT HACEIEHHS.
CMiTTeciamoBaJIbHI YCTaHOBKHM (IHCHHEpATOpH) B 0araThOX KpaiHax CBITY € Manoe()eKTHBHUMHM Ta HE BiAIOBINAalOTh
BUMOraM ekoJiorii. ToMy po3poOiieHHsI HOBHX CXeM BUKOPUCTAHHS TBEPIHMX MOOYTOBHX BIIXOIIB € JyXKe aKTyaJbHUM
MUTaHHIM.



Oco0yimBO TOCTpO MpoOiieMa ePEKTUBHOIO BHUKOPUCTAHHS OIOMAacH CTOITh JJisi KpalH, IO PO3BHUBAIOTHCS,
Hacamriepe] Uil THX, y SKuX OiomMaca € €IMHHUM JOCTYITHHMM JpKepenioM eHeprii. TyT ige MoBa Ipo paliioHajbHE
BUKOPUCTAHHS JCPEBUHHM Ta PI3HUX CILIBCHKOTOCIOAAPCHKUX 1 MOOYTOBUX BiIXOAiB. YCIM BiJOMO, IO ChOTOJHI
HaceJIeHHsI JIesIKMX KpaiH, y meplry depry adpuKaHCHKHX, BUPYOye Jlich Juist npurotyBaHHs ixki. Llel npouec 3aBnae
3HAYHOI IIKO/IH SIK MICIIEBOMY, TaK 1 rio0aipHOMY KiiMaty. IIpocte Boruuine st mpurotryBanHs ixi mae KK/ 14-15 %.
BukopucranHs O11b11 JOCKOHAIMX MPHCTPOiB JacTh 3Mory migsuinuti KK/ 1o 35-50 %, ckoporutn notpedy B majiusi
OisTpIIIe HIK yTpHUi.

Buxopucranss 6ioMacu U1t OTPUMAaHHS €HEpPTii € OUTBII eKOJOTI9HO Oe3MeYHNM, HiXK, HATPUKIIAM, BYTLLISA - i
yac cramoBaHHs Oiomacu BuainsaeTrbes Mermie 0,2 % cipku 1 Big 3 1o 5 % 30mu B mopiBHAHHI 3 2— 3 % 1 10-15 %
BIIMOBITHO AJIST BYTULIL, A0 TOTO X OioMaca MpaKTUYHO HEHTpaibHa BiIHOCHO Aiokcuay BomHIo. Kpim Toro, 3oma
OioMacu MOJKe TIOBEPHYTHUCS B IPYHT, II0 3a0e3Iedye 3aMKHEHICTh Kpyroo0iry 010TeHHHX eJIEMEHTIB.

Henmonikom Oiomacu sk MajnBa € BiAHOCHO BEJIHKHH, MOPIBHAHO 3 IHIIMMH BHIaMH I1ajMBa, BMICT BOJIOTH.
biomaca BBaKa€ThCs CyXOH0, SIKIIIO 3HAXOIUTHCS B JOBrOTPUBAIIN PIBHOBA31 3 CEPEIOBHIIEM, 3a3BHUail cyxa Oiomaca
Mictuth Bifg 10 1o 15 % Bosoru.

[To3utuBHMM 110710 6iOMACH € MaJia KiIbKICTh yTBOPEHOT MicIst 11 calfoBaHHs 301 Ta i sIKicTb. Y psJi BUNAIKIB
Taka 30ja MOKe OyTH BHKOpHCTaHa SK JOOPHMBO, TOXI SIK NpPH CHATIOBaHHI BYriuis rpo0sieMa 30J0BUIUICHHS Ta
yTUITI3aLIT TaKoi 30JIM € JOBOJIi CEPHO3HOIO.

[ToGyToBi Bimxoan (CMITTsI) MICT CKIaJalOThCS 3 MPOAYKTIB KUTTEAISIBHOCTI JIIOANHY. B MicTax i3 po3BHHEHOIO
MIPOMHUCIIOBICTIO Ta TOPTOBEIHHOIO IHPPACTPYKTYPOIO BIIXOOW MIOIOBHIOIOTHCS 33 pPaxyHOK IX [isulbHOCTI. Y
CIIPOIIEHOMY BHUIUISIAI BiAX0AM Ha | moauHy 3a 100y U TAKUX MICT CTaHOBIIATH:

- moOyToBi Bigxomu —1,1 kr;

- TopriBeinsHi - 0,6 KT}

- mpomucioBi —1,4 kr;
pizHi pedi - 0,1 xr; pazom - 3,2 kT.

¥ micri 3 kinpkicTio MenkaHmiB 20 Tuc. ocib 3a 700y 30upaeTsest 64 T BigxomiB. Y cepeqHpOMY T'YCTHHA BiIXO/iB
KonmuBaeThes B Mexax 120- 300 kr/Mm , ixHs Terumora 3ropanss - 10350 xJ[x/kr, Boyoricts - 28,6 %, 301bHICTS - 20,8.
Micro 3a pik MOKe 36KOHOMHTH 33 paXyHOK BUKOPUCTaHHs MOOyTOBUX BiaxoxiB 8250 Ty. 1.

VY TenepiliHii 4ac y CBITI Ul €HEPreTHYHHX IiJIel BUKOPUCTOBYETHCS A0 | MIPJ T y. M. POCIMHHOI MacH, 110
eKBiBaJIeHTHO 25 % cBiToBoro noOyBaHHs Hadru. [loTeHHiaNbHI X pecypcH POCIMHHOI MacH Uil €HEPreTUYHOTO
BUKOpHCTaHHS nocsiraioTh 100 mipx Ty. m. Y KpaiHaX eKBaTopiajibHOro mHosicy OioMaca 3aJIMIIAEThCS OCHOBHHM
JpKepesioM eHeprii, i yacTka B eHeproOaniaHci KpaiH, 10 PO3BHBAIOTHCS, CTAHOBUTH 35 %; y CBITOBOMY CIO)KHWBaHHI
eHepropecypcis - 12 %.

Haii6inpmr  eeKTMBHUMM TEXHOJIOTIIMH BHUKOPHCTaHHS OiOMacH € TEpPMOXIMIUHi: TpsME CHAIIOBAHHS,
razugikaris, mposi3, MeTaHOBE 30POHKECHHS.

5. CnanroBanHs Oiomacu.

Binemmictes BuAiB cyxoro OiomannBa MoOxe OyTH ChajeHa Ui BUPOOJCHHS TEIUIOTH, OJHAK XapaKTePHUCTHKH
pi3HHMX BHIIB OilomajnMBa 3HAYHO BiJPI3HSIOTHCS BiJl YMOBHOIO INalMBa. B3arayi, BOHM MalOTh HU3bKY €HEPIeTHUHY
3MIATHICTb, PI3HUN XIMIYHHMN CKJIaJ, pi3Hi (i3UUHI XapaKTEPUCTHKU 1 MOXKYTh MICTUTH 3HAYHY KUIBKICTh HECHAJCHOTO
Marepiainy. [nis criantoBaHHs TaKMX TUIIB MaluBa HEOOXIJHE BUKOPUCTAHHS CIELialli30BaHUX KOTIIB a00 MoandiKais
HasBHOrO oOmagHaHHsA. [[Jis OpPUPOAHMX Ta30BHX KOTIIB Tpeba 3MIHUTH KOHCTPYKIFO TONKH 3 YCTAaHOBKOIO
KOJIOCHMKOBOI pemiTku abo CTBOPUTHU cHelialibHy nepenTonky. Kpim Toro, nepexij Ha cnajtoBaHHS BiAXoAiB Oiomacu
[TOB’SI3aHUHN 13 PEKOHCTPYKIEI0 CHCTEMH OYHIICHHS JAMOBHMX T'a3iB Bill 30JIbHAX YaCTHHOK HAaBITh HA KOTJaX, SKI
BUKOPHCTOBYIOTh SIK IAJIMBO BYTULISA, OCKUJIBKHM 32 CBOIMH XapaKTEpHUCTHKaMH{ 30Jla OpraHidYHUX IMaJIMB 1 30J1a BiX
CHAJIIOBaHHS BYTULIA CYTTEBO Pi3HATHCS. BUTpaTH Ha yCTaHOBKY CHCTEMH OYHMINEHHS MOXYTh cTaHoBUTH 10 20-30 %
BiJl CyMapHHX BUTpAT Ha YCTaHOBKY KOTEJIBHOTO arperaTa, o 3Ha4HO 3HIDKYE e()eKTHBHICTH BUKOPUCTAHHS 0i0MacH SIK
NaJMBa.

Sk anpTepHATHBHE PIMICHHS MAIMBO MOXKe OyTH 0OpoOIeHe IS BHPOOJIEHHS OUTBII TOMOTEHHOI CYMII, siKa
OUTBII CXOXXa Ha yMOBHE IManwBO. Bubip Meromy BinOyBaeThCsi Ha €KOHOMIYHIA OCHOBI: JIOJATKOBI BUTpaTH Ha
MiATOTOBKY MaJMBa BiAHOCHO BUTPAT HA 00T HAHHA AJISI CHIATIOBAHHS.

Eneprernunuii BMicT | Kr IOCTaTHBO CyXHWX APOB CTaHOBHUTH NpuOmm3HO 5,2 kBr-rox. Ilpum Bomorocti 20 %
€HEepreTUIHUI BMICT JPOB CTAHOBUTH He OinmbIe HiX 4,5 KBT-ro/Kkr, TO0TO 2 KT IPOB MOXKYThH 3aMiHHTH | 7 pimkoro
NaJIMBa 38 YMOBH OJIHAKOBOI €)EKTUBHOCTI IX BUKOPUCTAHHS.

HepeBo 1 conoma - 1ie BUAM aJkBa, 10 B IPOLEC] FTOPIHHS BUIUISIOTH I'a3u, B SKMX MICTUThCs puoan3Ho 80 %
TEIUIOTH 1 SIKI MaloTh pi3HI TeMIepaTypu 3ropaHHs. IcHye mpoOiieMa MOBHOTO CHANIOBAHHS IMX rasiB, OCKIJIBKH B
0araThOX BUIAJKax 3ropae JIMIIe iX YacTHHA, a 3aJIMIIKOBA YaCTHHA BUIUISETHCS Yy BUTIISI UMY .

[ToBHe 3ropaHHs ra3iB BigOyBa€ThCs 32 TPHOX YMOB:

1. Bucoxa memnepamypa
2. Edhexmuene smiutysanns 2azis iz nogimpam
3. Ilpocmip ma uac

[ToOyToBI BiAX0IU MOAUISIOTHCS HA TOPIOYi Ta opraHiydi. OpraHiyHi BiIX01 HE CIATIOIOTHCS 0e3MmocepeTHpo, a
30MParOTHCS sl YCTAHOBOK 3 BUPOOHUIITBA Giora3y 3 MOJAIBIIAM HOTO BUKOPUCTAHHSM SIK MAJIHBA.

B Hanii y 1997 p., ne yrmmizanis 6ioMacu 3Ha9HO MOMIHUPEHA, YXBAJICHO MIOCTAHOBY TPO 3a00pOHY HAKOIMYCHHS
Ha 3BAJIMIIAX TOPIOYUX BiAX0iB. Taki BiIX0AM MiUISATal0Th CHATIOBAHHIO I BUPOOHHUIITBA TETIJIOTH Ta €IEKTPOSHEPTii.



IcHyt0Ui eHepreTHUHI Ta BOJOTPiiiHI KOTJIM HE MPUAATHI B LIJIOMY ISl CIIIIOBaHHS HETPaIULIHHUX BUIIB IaJIHBa,
OCKIJIbKM MalOTh LIIJIKOM BH3HA4Y€HI PO3MIpH TEIUIOCHPUIMAILHUX TTOBEPXOHD 1 CHeHiabHUN CHAIIOBaJIbHUI IPUCTPIf
(manpHMK), pO3paxOBaHU Ha MEBHUI BUJ MaJIHBA.

BaxniBo 3a3HauMTH, IO COJIOMOCHAIIOBAJbHA KOTENbHS Ha IIOYAaTKOBUX CTaisAX BIPOBAPKEHHS (IpU
BIJICYTHOCTI JIOCBiJly TpPOBEIEHHS MOHTaXy, HAJIArOJDKEHHS CHUCTEMH IIOCTa4aHHsS IajuBa) NOTpeOye OLIbIINX
IHBECTHI[I}, HI)K 3BUYAiHA ra30Ba KOTENbHs. [TouaTkoBi iHBecTHIIil A KoTelaeHb cranoBuan 80-100 tuc. moa. CIJIA Ha
1 MBT BCTaHOBIICHOT TIOTYKHOCTI.

s koMOiHOBaHOTO BHPOOHHMIITBA TETUIOTH Ta eleKTpoeHeprii B kpaiHax €C (3okpema B JlaHii) po3pobieHi Ta
YCHINIHO BIPOBAIKYIOTHCS TEIUIOBI ENEKTPOCTAHII] 3 KOMOIHOBAaHMM CIATIOBAHHSAM COJIOMH Ta BYTiuisl. PakTHYHO
COJIOMA € TBEPAUM TMAIIMBOM, i TOMY il IPAKTUYHO JIETKO CYMICTHUTH 3 TBEpAUM MannBoM. CIIafoBaHHS CyMiIlli COJIOMHU
Ta BYTUIIA BIIOYBa€eThCA B TIONIEPEAHIA KaMepi 3ropaHHs.

[I{omo BIUIMBY Ha AOBKULIA BHKOPHUCTAHHsS O0lOMacH POCIHMHHOTO MOXODKEHHs, TO 3a Bukumamu CO2 Oamanc
niarpumyethes. [1in yac BUKOpUCTaHHS TBEPIOrO MajHMBa MPOMHUCIOBUX Ta MOOYTOBHMX BIJIXOJIB BHHUKAE MoTpeda
ra3004HIICHHS Ta 30J0BHIYYCHHs, a TAKOXK YTUIi3allil, sika MOxe OyTH BHUpIlIeHa 32 JOMOMOIO0 CYy4acHHX HaJiifHUX
OYHMCHHUX TEXHOJIOTIH.

Y 10CKOHAJIEHHSI YCTAHOBOK CIAJIOBaHHS 0iOMacH 3 TOYKHM 30pY BIUIMBY Ha JIOBKUUIS IUIAHYETHCS 32 TaKHMMH
HanpsIMKaMu:

- YZIOCKOHAJICHHsI TEXHOJIOTI] criaimoBaHHA OioMacw; mepepoOka Oiomacu Ha pigke 4M ra3omnoji0He MajuBo; -

YAOCKOHAJICHHS TIPOIIECY TPAHCIIOPTYBaHHS Ta 00pOOJICHHS OioMacH.

OnnuM i3 crioco0iB iHTeHcHdiKanii cragroBaHHs OioMacH € 11 CrialmoBaHHS B KMIUITYOMY Inapi. B pesynbrati
BUKOpHCTaHHA Temneparypu cnamoBaHHsa 800-1000 °C 3Ha4HO 3MEHITYETHCS 3a0pPYIHEHICTh aTMOC(EpH CIIOIyKaMu
CIpPKH, OCKUJIBKH OLNbINa ii YacTHHA 3alMIIA€ThCSA B IIAPi i BUJAIETHCA PAa30M i3 30JI010. 32 JOMOMOTOI0 JOJABaHHS B
KAIULYUH map BamHa abo TOJOMITY 30UTBIIYEThCS PIBEHD YIOBIIOBAHHS CIpKH. 3 BiITHOCHO HU3BKOIO TEMIIEPaTYPOIO
BIJIX1[HI 3 KUIUISYOTO [Iapy ra3u MPAKTUIHO HE MICTATh OKCHUIM a30Ty.

6. I'azudikauis 6iomacu.

[MpuHomn rasudikamii BiZOMUE 37aBHA 1 3aCTOCOBYBaBCS Ha BYTUIBHHMX MiANPHEMCTBAX, Ji€¢ SK IaJHBO
BUKOPHCTOBYBaJIM BYTiJIsl. 3a yaciB [Ipyroi cBiTOBOI BilfHH SIK ITaIMBO BUKOPHCTOBYBAIIU JIEPEBUHY.

BigHOBICHHS 3alliKaBIEHOCTI 0 ras3udikallii 6ioMacy, HacaMIepel COJIOMH Ta IEPEBUHHOI TUPCH, BiIOYIIOCS Y
3B’s13Ky 3 OakKaHHSM YTWIII3YBaTH BiJXOJHW CUILCHKOTO Ta JICHOTO TOCHOAAPCTBA Ta 3 MiABHIIEHHSIM EKOJIOTIYHOI
CBIJIOMOCTI I1iJ] Yac BUKOpUCTaHHA eHepril (1ie crocyerhest BukuniB C02 B atmocdepy B3arani).

[ponec rasudikamii yacrinre Ha3UBaOTh TEPMIYHOIO razndikalieio, TOMy 0 6iomMaca HarpiBaeTbcs B Kamepi 3
KOHTPOJIbOBAaHNM TOaBAaHHSM OKMCHIOBada. SIK OKMCHIOBAY MOXYTh BUKOPHCTOBYBATHCS TOBITPS, KHCEHB, Mapa abo
CyMilll IUX pedoBHH. PerymoBaTu noaBaHHs OKHCHIOBaYa Tpeba 000B’I3KOBO, IHAKIIIE MOYKE CTaTUCS ITOBHE 3rOPaHHS
Oiomacu Oe3 BHPOOIICHHS ra3y.

IIpu moBiTpsHIN Ta3udikamii OTPUMYEThCS TEHEPATOPHUA Ta3 i3 TEIUIOTOIO 3ropsHHS Onm3pko 4-6 MIx/M |,
ra3udikaris 3 BAKOPUCTAaHHIM KHACHIO A€ Ta3 OLIbII BICOKOI AKOCTI - 3 TeIuI0Tor0 3ropstHHs 10- 18 MIx/M ToBITpSL.

ITig yac HarpiBaHHs OiOMacH BHBLIBHIOIOTBCS JICTKI Ta3d, SIKI € OCHOBOIO COJOMH Ta JepeBHUHH. HaiOimbimn
SHEePrOEMHUMH 3 HUX € OKCHJ BYIJICLF0, BOJECHb Ta METaH, OJHAK IOPIiBHIHO 3 IPUPOIHHUM I'a30M BOHH JAalOTh MEHIIE
TETIOTH.

Bwmicrt ra3y, sikuii ogepKyoTh BHACITIIOK Ta3udikaiii IepeBHHH ITPH IOBITPSIHOMY OKHCHIOBadi: a3oty - 50-54 %,
okcuay Byraeno - 20-22 %, BoaHto - 12-15 %, nBookcuy Byrierto - 9-12 %, merany - 2-3 %.

XimiuHI TpolecH, BHACHIJOK SKUX NalMBO IIEPETBOPIOEThCS HAa Ta3: BUCYIIYBaHHS, MIpOJIi3, CHATIOBAHHS
(OKMCHEHHS), BITHOBIICHHSI.

lasudikarnis Oiomacu Moke BinOyBaTHCs 3a JABOMAa OCHOBHHUMH CXEMaMH: NMPOTHUIIOTOKOBHH 1 NapaielbHHUN
npontecu. [Ipn peanizanii NPOTHITIOTOKOBOTO MPOLECY PyX NajMBa i ra3iB y ra3uikaTopi MPOTWICKHHUH, MPU IOMY
rapsidi ra3d OXOJOIKYIOThCS W OJHOYACHO CymIaTh CHpOBHHY. llepeBaroro Iboro mpolecy € BHCOKHH CTYIIHbB
BHUKOpHCTaHHS TeIIOTH. Llelt crmocid mpusHayeHnid s rasudikanii ayxe Bosororo matepiany (mo 50 % Boiorm), a
TaKOX 0ioMacH 3 HU3BKOKO TEMIEpPaTyporO IUIABIICHHS 300H (Hampukimaa coioma). [Ipu peamizamii 1iporo mpomecy Bei
JIETKI PEeYOBHHH, SKi BHAUIAIOTHCS IIiJ Yac HArpiBaHHA NalMBa, BKIFOYAIOUM CMOIM, BUXOISTH i3 Tasudikaropa Oe3
MIOTIEPEHBOTO PO3KIIaJaHHS.

Buxix cmon y manomy pasi moxe pocsratu 10-100 r/m . B mapanensHOMY mporieci mamuBO i Ta3-OKHCHIOBAY
PYXaroThCsl B OJJHOMY HAIpSMKY, TP IIbOMY NPOJIYKTH razudikailii npoxoasiTh 4epe3 BUCOKOTEMIEPaTypHy 30HY, IO
3YMOBITIOE PO3KJIaJaHH CMOJI. BMICT cMOJT y Ta3i B oMy Mporieci craHoBUTH 50-500 mMr/m . V 3B’sI3Ky 3 THM, 1[0 IIpU
napajeapHOMYy PYyCl OKHCHIOBaYa i Marepiaily He BiJIOYBa€ThCs IMOMEPETHE BHUCYNIYBaHHS 0iOMacH, BOJOTICTh 11 HE
noBrHHa nepesuntyBatu 30 %. Ha pucyHky 4 moziaHo cxeMy IMpOTUIIOTOKOBOTO (3 BUCXIZTHUM PyXOM Ta3y) razudikaropa
i3 30HaMH peakxiiid, piBHSIMHU TEMIIEPaTyp, OCHOBHUMH XIMIYHUMH PEaKI[isIMU Ta ITIOTOKaMH.

YV 30Hi1 3ropaHHs (OKMCHEHHS) BYTJIeNb, SKMH MiCTHTHCS B TIaJIMBI, CIANTIOETHCS 3 aTMocdepHuM kucHeM. [1ix yac
peakuii BUAIIsIEThCS TEIII0Ta, TeMIIepaTypa 3p0ocTa€e JOTH, JOKH He BCTAHOBHUTLCS TMHaMIUHa piBHOBara Mi>k BUILICHHIM
Ta BTPATOIO TEIUIOTH:

[Ticast 30HM 3ropaHHA Taps4YWid ra3 MPOXOAUTH KpPi3k 30HY BiTHOBICHHA. TyT HeMmae BUIBHOTO KHCHIO, 1 IIe
TIPU3BOUTS JI0 PEAKIii JBOOKCHAY BYTJIEIIO - HE3aHMHCTOTO Ta3y - 3 ByIJIEIIEM Y MAJIHBI 3 yTBOPEHHSIM OKCHJTY BYTJICIIIO
- JleTko3aiiMucToro rasy. g eHnoTepmiuHa peakiis (3 MOTIMHAHHSM TEIIOTH) HE MOYMHAETHCS, JOKH TEMIepaTypa He
nepeBumTh 900° C. OKCHa BYTIIEIIO - yXKe BaXIINBA JISTKO3aiMICTa CIIOTyKa B Ta3i.



Jpyra BaxkMBa €HIOTEpMiuHA peakilisi B 30HI BIJIHOBJEHHS - 1€ CIOJYY€HHs BOJSHOI Iapy Ta BYIJIELIO 3
BIITBOPCHHSAM OKCHJY BYIJICIIO Ta BOIHIO, Il YacTillle HA3WBAIOTh "BOMIO-Ta30BOI0 peakiliero” (BUKOPUCTOBYBaacs Ha
CTapuX BYTUIbHHX ra3uikaniifHux cranuisx). OOuaBa ra3u JIerko3aiiMICTi, TOMY TEIUIOBA I[IHHICTb Ta3y 3pOCTaE.

TexHosoriunuii mpouec TepMivyHOT 00OpOOKM OioMacH CKIIQAEThCs 3 JBOX craiaid. Ha mepmmiii cranii 6iomaca
ra3uikyeTbcs B peXHUMi TOPIHHS 3 MOBITPsM 1 napoto. ['oprounii nmpoxykt rasudikanii (ras), sxiit Bmingye H2, CO ta
iHOA1 ByTJ1eBOHI a00 iHINI OpraHivHi CIOJIyKH, CIAJIOEThCS HA APYTiH cTaiil y 3BMYaiHUX €HEPreTHYHUX yCTaHOBKAax
(Hampukaz, y mapoBux abo BOJOTPIMHMX KOTIIaX) 3 BUPOOICHHSIM TEIUIOBOI Ta €JICKTPUIHOI EHeprii.

Takox e(heKTUBHIM € BUKOPHUCTAHHS Ta30TypOIHHUX €IIEKTPOCTAHIIIN 3 yCTaHOBKaMH ra3udikarii 6iomacu, ski
MmaroTh KK/l 40-45 %. Manuif BMICT CipKM HOJIETIIy€e OYHMIIECHHS T€HEPaTOPHOTO ra3y i pOOWTH Il yCTAaHOBKH OUTBII
€KOHOMIYHUMH, HIK eIeKTPOCTAHIIIi, [0 MPAIIOI0Th Ha BYT1ILI.

l"a3ucikaTop MOBUHEH PO3TALIOBYBATHCS B Oe3nocepeiHiil OIM3bKOCTI Biji FeHepaTopiB, 1100 reHepaTOpHuil ra3
HaJIXOJIUB Ha TOPIHHSA, HE BCTHIAlOYM OXOJOAUTHCA. B NpOTHMBHOMY pa3i BHHHUKAIOTh NpOOJeMH, TIOB’s3aHi 3
KOHJICHCAIII€I0 CMOJI, 110 MAalOTh MICIe B Ta3i, Ta i3 3a0pyJHEHHSM CHCTEMH TPYOOIPOBOJIB. YCTaHOBKa CHCTEMH
OYHIIIEHHS TeHEPATOPHOTO Ta3y BiJ CMOJ 3HAYHO MiBHIINY€E KaiTalbHi BUTpaTH 1 3HIKYE Tepmiunnii KK/ mporecy.

Tema 15. I'inpoenepreruxa. 'igpoesexkTpocTanuii. AKyMyJII0BaHHS eHeprii.
Inan:
lNapoeneprerrka Ykpainu Ta ii posb B eHEpreTHYHOMY OallaHCi JIep KaBy.
CraH Ta NOTeHIiall Manoi r'iJIpOCHEPTeTHKH Y KpaiHH.
Knacudixkamis ['EC. Bynoea 'EC. KoncTpykiiis TypOiH.
AKyMyJATOpH Ha OCHOBI IIOHOBJFOBAIEHUX JDKEPEN EHEprii.
TermoBi akymMysTOpU
AKyMyTIOBaHHS €HEeprii Ha OCHOBI BOJIHIO.

AR S

1. I'inpoenepreruka Ykpainu Ta ii posib B eHepreTHYHOMY OaJIaHCi Jep:KaBH.

OCHOBHY pOJIb y TIEPETBOPEHHI €HEPTii KOHTHHEHTAIEHOI BOAU Yy EJEKTPOCHEPTiI0 Ha IiApOeNeKTPOCTAHININX
Bilirpae MOTEHIiajbHa eHepris. Y TigpoTypOiHax MOTEeHLialbHAa SHEpris MepPeTBOPIOEThCS Ha KIHETHYHY, a MOTIM B
eJIeKTporeHeparopax (TigporeHepaTopax) - Ha EJICKTPOCHEPrifo. YMOBOK OTPUMAaHHsS BEJIMKOI MOTYKHOCTI €
KOHLIEHTpAIisl B 00MEXKEHOMY IIPOCTOPI 3HAYHOT Pi3HHMIII PiBHIB BOJIU, @ TAKOXK CHUIILHOT BOJHOT Tedii.

VY 3B’43Ky 3 HECTayelo MPUPOAHOI PI3HUII PIBHIB BOJM CTBOPIOIOTHCS IITYYHI 3MiHHU PiBHS 32 JIONIOMOTOIO:

- HITHATTS. BEPXHBOTO PiBHS BOJIH;

- TIOHIKCHHS HIDKHBOTO PiBHA a00 MOOymoBa IMiJ3eMHOI eNEKTPOCTaHIIil; Mo0yIoBa CKOPOIyBAIFHOTO KaHAIY,
3aBJISKH YOMY 3MEHIIYIOTHCS BTPATH TCUH.

Ha mpaxTumi y OimbImocTi BUIMAAKiB KOMOIHYIOTE OJHOYACHO KiTbKa 3 IIMX CIIOCO0iB. 3apa3 TimpocHepTis He
BiZlirpae BUPIMIATIBHOI PO B MOJAIBIIOMY 301IbIICHHI OOCSTIB BUPOOHMIITBA €IEKTPOEHEPTii 3 HACTYNHHUX MPUIHH:
3aIacl BOAM, NMPHUAATHOI 1O BUKOPUCTAHHS B €HEPreTHYHUX LIAX, € OOMEXKEHHMH; JOCTYII 10 Hel € YCKIaIHCHUM
(3HauHi BiAcTaHi BiI HACENEHWX IYHKTIB IO JDKEpPeNl BOTHHX PECYpCiB); 3HAYHHMH € BHUTPATH HA CHOPYIHKEHHS
TiIPOENEeKTPOCTaHIIH 1 TpUBaIMH Hepiof OKYMHOCTI iHBecTHHid. He3Bakaioun Ha 1€, CbOTOJHI CHOCTEPIraeThes
PO3BUTOK OYAIBHHUIITBA TiAPOCICKTPOCTAHIIIH, 0COOIMBO B MICIIEBOCTSX 13 BEJIMKUMH 3amacaMu BOJHU Ta CIPUSATINBUMHE
riIPOJIOTIYHUMH YMOBaMH.

HaiiGunpmi craHuii BCTaHOBJIGHI Ha BEIMKMX pivkax 1 MaroTh noryxHicth 500-700 MBrt. HaitmorysxHimri
ringpoenekrpocranuii B cBiTi: [EC «Tpu ymennan» (Kuraif) - 18 200 MBr, Itaiiny (bpasunis/ITaparsaii) - 12600 MBt
(18 x 700 MBT), I'pana-Kymu (CLIA) - 9711 MBr, Casno-1llymenceka (Pocis) - 6096 MBT.

OcTaHHIMH POKaMH CIIOCTEPIra€ThCsl 3HAUHUHN Mporpec y OyAiBHUITBI HACOCHUX eNeKTpocTaHlii. [ToTyxHicTh
HaO1TpIINX HacocoTypOiH nepesumrye 250 MBT.

CyuacHa yKpaiHChKa TiJIpOCHEpreTHKa Ipe/CTaBlIeHa TiJpOelIeKTPOCTAHIIIMI BEIUKOi IMOTykHOCTi. Lle 6
rizpoenekrpocranmiit Jlep>kaBHOI aKIioHepHOI TeHepyrodoi kKommaHii «/Iainporigpoenepro» (kackan Kuiscskux I'EC 1
I'AEC, Kaniscrka, Kpemenuympka, Jainpomnsepxxnaceka, JHinposcrka, Ta Kaxoscska I'EC), a takox /IHicTpoBChKa
I'EC y cxmani lep:xaBHOi akmioHepHOi eHeproreHepyrodoi kommaHii «/lHicTporinpoenepro». CyMmapHa BCTaHOBJICHA
MOTYXHICTh rigpo-arperariB Ha ['EC nux nBox kommnaiii - 4700 MBT.

Huni ocHOBOMO TimpoeHepreTuku Ykpainu € kackax JnimpoBcekux I'EC, 06’ enHanux y X041 pecTpyKTypH3amii
€HEepreTHYHOI Tady3i B Jep)KaBHY aKI[iOHEPHY TiIpo-eHepreTHYHy Kommasio «JlHimporizpoeHepro». YHIKalIbHICTh
miAnprueMcTBa B ToMy, mo kackaj ['EC, po3ramoBanuii o JIHinpy Maiibke Ha TUCSYY KIJIOMETpIB, Ma€ MOTYKHICTh 3,94
tic. MBT i3 piuHHUM BHPOOITKOM O1Isl IE€CSITH MIBSIPAIB KIJIOBAT-TOAWH €JIEKTPUYHOI €HEprii, 110 B CHEPreTHYHOMY
6ananci Ykpainu ckiagae 6unst 6 % (qactka TEC - 42-43 %, AEC —47-48 %, 6nok-cranuiii i komyHansaux TELL — 4 %).

Horyxwuicts Juinposcskoi I'EC Ha choromHi - 1538 MBT, Toxi six notyxHicts ycix 'EC Ykpainu - 4700 MBT.
3a gac cBOTO0 iCHyBaHHs BOHA BUpoOmIa noHa | 207 MiNbsSp/IiB KiJIOBAaT-TOJIUH JIEIIEBOi €HepTii. 3a CydaCHUMH OL[IHKaMH,
B YMOBaX PHHKOBOi €KOHOMIKH, YHCTHI IPHOYTOK JJIS HAPOJIHOTO TOCMOAAPCTBA TUTHKH BiJ IPOAAXY €IEKTPOCHEeprii
CKJIaB OLTBINE TBAALSATH MITbSIP/IiB TPUBCHb.

Piunnit BupoGitok [[Hinposcekoi 'EC craHoBuTh Oinbire 4 mupa. KBT*rox., mo ckiamgae TpeTHHY 3arajbHOTO
BupoOiTKy enektpoeHeprii Ha ['EC, abo monax 2 % Bin 3araJbHOAEPKABHOTO BHPOOITKY €NEeKTpoeHeprii BciMma
eJIeKTPOCTaHIiAMHU Kpainu. Tak, 3a 9 micsmiB 2003 poxy ma J{Hinposcekiit ['[EC Bupobneno 2,45 mupa. kBr*roa. mpu
BupoOiTky BciMa ['EC 3a meii mepiox 7,06 mapa. kBr*roz. i 3aranpHOMY BHpOOiTKY 1o Ykpaini 123 mupa. kBr*roa. (3
HUX eJeKTpocTaHlisMu MinnanuBenepro Ykpaiuu -118 mupn. kBr*roj.). CobiBapricTs enekTpoeHeprii 3a 8 MicsiiiB
2002 poxy cknana 0,83 xorn/kBr*rox .



liapoenekTpocTaHiii MalOTh OCOOJMBE 3HAYECHHS IIiJI Yac PEryJIIOBaHHS YacTOTH Ta BUKOHAHHS rpadika
HaBaHTAXXCHb B EHEPrOCHCTEMI, 1110 MOSCHIOETHCSI MOOUIBHICTIO POOOTH TiIPOTYPOiH y 3MIHHUX PEXHUMax 1 BUHATKOBIN
OIIEpaTHBHOCTI KepyBaHHSI rijipoarperatamMu, 00yMOBJICHUX IX IIOBHOIO aBTOMATHU3AIII€l0.

VY Toit e vac, 4700 MBT rizpoeHepreTHyHOI NOTYKHOCTI YKpaiHu ckJIaiatoTh Ot 9 % cymapHOi MOTY>XHOCTI
€HEepProCUCTEMH, 10 HEJOCTATHBhO Ul 3a0e3NeueHHsT MOOIIBHOTO pPE3epBY €HEProCUCTEMHM, SKHH Il HamiiHOI 1
CTa0UIbHOT POOOTH PETYIIIOIOUMX ITOTY>KHOCTEH IMOBUHEH CKJI/IaTH, 32 JAHUMHU CBITOBOI NMPAKTUKH, HE MeHIe 15 %.

Y neHHWH 1 MiKOBWHA 4Yac m00W, BKIIOYAIOYM 1 BUXIigHI JAHI, 2/3 perymrorounx mnoTyxHocTed OO0’ emHaHOL
eHeprocucTeMn YKpaiHu peainisyerses Ha JJuinposcbkiit [EC.

2. CTaH Ta noTeHLia I MaJIol riipoeHepreTHKN YKpaiHu.

3aranpHUHA piYHUH TiAPOCHEPTeTHYHUN MOTEHITIa MalNX pidoK Ykpainu ckiamae 12,5 mipa kBreron/pik, mo
Maiike B YOTHPH Pa3d NEPEBHUIIY€E MOTEHI[ia]l BEJIMKHX PIYOK. 32 yMOB BUKOPUCTAHHS LUX PECYPCIB Ul OTPUMAaHHS
enexkTpoeHeprii 3a gonomororo MI'EC MoxHa OTpUMAaTH 3HAYHI OOCATH «YUCTOI» CIEKTPOCHEPTIi Ta JOCSIITH 3HAYHOT
€KOHOMIT TpaJULIiHNX MATMBHO-EHEPTETUYHUX PECYPCIB.

B Vkpaini HapaxoByeThCs IOHAA 63 THUC. MaJTUX PivYOK i BOJAOTOKIB 3arajbHOI0 JOBXHHOIO 135,8 THC. KM, 3 HUX
6m3bko 60 THe. (95 %) - ayxe mani (moBxuHa MeHmre HixX 10 kM), IXHS cymapHa JOBXHHA - 112 THC. KM, cepeiHs
JIOBXKUHA OJHOTO BOJMOTOKY-1,9 kM. HailiMeHIIIi BOZOTOKH 3 CEPEIHBOIO JIOBKHUHOKO JI0 3,5 KM 3HAXOAATHCS B OacerHax
pigox Crpuii, Yepemom, buctpuus, Typis, Cteura, CHoB, OcTep Ta UepBona. B Ykpaini 3212 manux pidok JOBXKHHOIO
Tpoxu Outpmie 1 kM, TX 3araipHa TOBXKHHA CKiIagae Onm3bpko 74 Thc. kM. 3 HUX y Oaceiini [nicTpa - 453 piuku (14 %),
3arajibHa JTOBXKMHA IKUX BiAmoBigHo 32,1 ta 10,6 THC. KM.

IlepeBakHa OiNBIICTE MATHX PIYOK MAIOThH JOBXKHHY MeHIIe Hik 10 kM i mwionry Bogo36opy Bix 20,1 mo 500 km?
(87 % Bci€i kinbkocTi 1 72 % Bei€l JOBXKUHYA MaJIHUX PIYOK YKpaiHu). 3HauHa iX KUIBKICTb y Oaceitnax Bicmu, IliBnenHoro
Bbyry (9,2 %) Ta [lynaro (8,3 %); cymapHa 1OBXKHHA 3a3HAUYCHUX PidOK B Oaceiini Bicnu cknanae 84 %, B [IpuuopHOMOD’T
— 64 %) X 3aranbHOT 10BkUHY. KiNbKicTh MaIUX pivok 3 miomero Bogo3adopy Bia 20 1o 500 km? Bij 3araabHOi KiIbKOCTI
MaJliX pidok B YKpaiHi ckinanae 63 %, a ix cymapHa noBxuHa — 64 %.

Manux pidok 3 Iiomero Bofo3oopy Big 50,1 mo 100 xkm? napaxoByerscsa 890 (28 % 3araabHOi KibKocTi), a 3
HallMeHIIOK mIomero Bogo36opy i 20,1 mo 50 km? -797 pivok (25 %).

CepeHs II0IIA BOA03a00py MaIoi piuky B YKpaiHi ckinagae 61au3bko 10 kM2, cepeHs TOBXKUHA - 3 KM, IIIEHICTh
piukoBoi mepexi - 0,31 km/m2. Illupuna piukosoro GaceliHy KonmuBaeThes Big 5-10 kM B ripcbkux pationax g0 10-15 km
Ha pemrti Tepuropii. Haitbinpmmii Haxun Bogo3adbopy croctepiraerbest y pidok 3akapmarts (230 %), Haitmenmmii - y
pidok [Ipuaninposcbkoi Hu3oBUHH (6,7 %).

[loTenmiiiHi TiZpoeHEepreTHdHI PecypcH MaluX pIidOK pO3MOAUIeHI Ha TepuTopii YKpaiHM Haa3BHUYalHO
HepiBHOMIpHO. Tak, y Tipcekux ob6mactsax (JIpBiBCBKiM, 3akapmarcbkii, IBaHO-®DpankiBChKil 1 UepHiBembKiif)
3ocepemkeHo 71,7 %) yciXx eHepreTMYHHMX pecypciB MaiaMx pidoK, a B ceMu obnacTsx Ilomimbcbkoi BHCOUMHHM
(Binnuupkii, XXuromupcebkii, Kuisebkiii, KipoBorpancekiii, TepHoninbebkiid, XMenpHULBKIN Ta Uepkachkkiii) - BCbOro
14,2%. Haii0iab11050 BOJIOHOCHICTIO XapaKTepU3yeThes 3akaprnarchka o0macts - 4532,0 muH. kBreroa/pik (36,3 %) no
miICYyMKY), a Takox JIbBiBcbka -1814 muH. kBTeroa/pik (14,5 %). Xepconcrka i 3amopisbka 001acTi Maiike He MarOTh
MTOTEHITITHKX 3aImaciB eHEepTii MaJIUX PiUoK.

Ha yactuny npurokis pidok [nictpa, Tucwu, [Ipyry Ta IliBnennoro byry npunanae 82% BCix riipoeHepreTHUHUX
pecypciB YKpaiHu 10 MaJIuX pidykax, a BChbOro, 3 BpaxyBaHHIM IIpaBoOepe:kHUX nputok JHinpa i [Tpun’sTi, y 3axigHini
YyacTHHI YKpaiHu 30cepekeHo 01m3bko 90% Beix 3amaciB TipoeHeprii.

VY noBO€HHUH Tepio]] eneKTpru(iKalis CUTbCHKOTO TOCHOAApPCTBA IPYHTYBaJacs Ha 30UIbIICHHI TOTY)KHOCTEH 1
TTOJITIIICHH] TEXHIKO-€KOHOMIYHHX IMOKA3HUKIB MAJTUX TiIPOCICKTPOCTAHIIIH.

Jo MI'EC modyanu moBepTaTiuch Ha mo49atky 80-X pp., KOIH yCBIMOMHIM HEOOXITHICTH TEPEOLiHKH PEeCcypciB i
peanbHUX 3aTpaT Ha OCBOEHHS, BUIOOYTOK Ta TPAHCIIOPTYBAHHS OPraHIYHOTO MaJbHOTO, a TAKOX 3BEPTATH yBary Ha
€KOJIOTI4HI IPOOIeMH.

[lotounuit Texuiunuii cran airounx ['EC xapakrepusyeTbes 3HAYHUM a00 LITKOBHUTUM 3HOIIEHHM OCHOBHOTO
TiIPOCHIIOBOTO, TIIPOTEXHIYHOTO Ta EJIEKTPOTEXHIYHOro OOJaJHAHHSAM; HAsSBHICTIO HECHPAaBHOCTEH Y CHOpyIax
HaITlipHOTO ()POHTY, AKi MOXKYTh CTATH IPHYMHOIO BUHUKHEHHS aBapiiHUX CHTyaMiil; 3aMyJICHHSIM BOJOCXOBHIL; POCTOM
3a00py BOJM Ha HECHEPreTUYHI MOTPEOH; PO3MHUBAMHU YKPIIUICHh BOJO3JIMBHUX 1 OEPErOBHX IUISHOK HUXHIX 0’e€diB 1
T.IL

Binbmicts manux 'EC, nodynosanux e B 50-60 pp. XX cT., moTpedyroTh pe-KOHCTPYKIii, 3Ha4Ha KUTBKICTb -
MOBHOTO BifHOBJIEeHH:. OHAK Yepe3 CKIaIHNI eKOHOMIYHMH Ta (DiHaHCOBHUII cTaH OiIBIIOCTI Cy0’€KTIB TOCIIONapChKOT
JUSUTBHOCTI, 70 SIKUX HajiekaTh 00’€KTH Mayoi TiApOeHEepreTHKH, 3HaYHE MOJOPOKYaHHS OYAIBHUIITBA, NMPAKTUYHO
MIPUIMHUIIOCS OHOBJICHHS OCHOBHHX (OHAIB IMX 00’ekTiB. JlocBin BigHOBIEHHS nesikux Manux ['EC okpecinB HHU3KY
po0OJIeM HOPMATHBHO-TIPABOBOTO, OPTAHI3AIIITHOTO Ta TEXHITHOTO XapaKTepy, sKi MOTPeOyIOTh BUPIIICHHS.

B Ykpaini npuxiiazom Manoi riipoeneKTpocTaHilii, 110 Oyiia HeIoJaBHO BBEICHA B KCIUTYaTaIiI0 MOXKE CITYKHUTH
Abnyrunpka ['EC Ha BykoBuni. Po6oTu mo BigHOBIEHHIO Maloi TiipoeneKkTpocTaHilii B cemi SA0myranris [lyTHBIIBCBEKOTO
paiioHy TpuBasu 2 poKH i Oynu ocTaTouHO 3aBepiieHi B BepecHi 2009 p. 3aranpHa BapTicTh BHKOHAHUX IS BiTHOBIICHHS
cTaHmii pobiTt - GM3bK0 8,5 MITH TPH.

Slonynunpka EC 3a0e3neuye eKoNorivHO YHCTO €JIEKTPUYHOI0 CHEPTi€lo, 10 Mae HalBHIIY PEHTA0CIbHICTb,
MerkaniiB omwkHix cit. TEC B SI6myHuUIi - nepuBamiiHOro THITY 3 TeHEPYIOUO0 MoTyKHICTIO 10 1000 KBT.

Came 1UISIXOM BiTHOBJICHHS CTapuX Ta cropyukeHHs HoBux [ EC, MelikaHIi BiJialeHuX PEeTioHIB MOXKYTh OYTH
3a0e3neyeHi JIeIEeBOI0 eIeKTPUYHO0 eHepriero. OcoOIMBO aKTyalIbHOIO ISt TpobJieMa € y TipChKii MiCIIEBOCTI, a/uke B
pasi aBapiil eJIeKTPOMEPEXK CIOIN BaXKKO JICTATUCS Ta BUHUKAIOTH CKJIAIHOIII 3 HAJIArO/PKEHHSIM MTOLTKOKEHb.



Haiiommkunm yacoM nepen0adacThesl BITHOBJICHHs Ta BBEICHHS B €KCIUTyaTalil0 iHIIMX HUHI HENPalIOIYHX
manux ['EC BykoBuHm, siki pisuin Ha teputopii kpato y 60-70-x pp. XX cr., 30kpema, MiniiBcbkoi, banuiiBcebkoi,
Icnacekoi Ta Kam’ssHCBKOT.

EdexruBHolO0 BusBIseThCs ekcruryaTaniss Mikpo-I'EC s cymyTHbOro BHpPOOHMIITBA €JIEKTPOCHEprii mpu
CIIOpYJDKEHHI 1X y CKiIaJli pi3HOMAHITHUX TiIPOTEXHIYHMX 00’€KTiB (HAa BOJOCKHIAX, CUCTEMax BOJONOCTAaYaHHsI, Ha
kaHanax). HalOinpIn nepcrieKTHBHUMH € 00’ €KTH 31 3HaYHUM IIEpPEeBAXKAHHSM CHEPronocTadaHHs B JITHIH mepion,
OCKIJIBKH Y OUTBIIOCTI MANKX PidOK B3MMKY MPAKTHYHO BiJICYTHIM BOIOCTIK, a CE30HHE PETYIIOBAHHS ICTOTHO 3HHXKYE
exoHoMiuHy edextuBHICTh Mikpo-I'EC. B nmeskux Bumagkax OOIiNBHO BUKOpHcTOBYBaTH Mikpo-I'EC y xommiekci 3
BITPOBHMH-, TEJIOYCTAaHOBKAMM Ta IHIIUMH JKepenamu eHepril. CTBOPEHHS TaKMX EHEPrOKOMIUIEKCIB - OIHMH i3
MIEPCIIEKTUBHIX HAMPSIMKIB Cy9acHUX pO3POOOK.

3. Kaacndikanis 'EC. Bynosa I'EC. Koncrpykuist TypOin.

[MTokazHuku podoTH TypOiH, ENEKTPOCTAHIIIT Ta TIAPOTEXHIYHUX CHOPY/I, IO ITiA-BOJSTH BOAY JI0 €JIEKTPOCTaHIIIl,
HaWOUIbIIe 3aJiekaTh BiJi MPOMYCKHOI 374aTHOCTI. [1in0ip Hi€l BEIMYMHHM € JOCHUTh CKJIaJIHUM, OCKUJIbKH MPOITYCKHA
3JIATHICTD Jy’Ke 3aJIeKHUTh BiJl BEJIMYHH, [0 3MIHIOIOThCS B Pi3HI MOPH POKY, - BiJl IPHIUIMBIB PiKK Ta BiJl XapakTepy
pobotu enekrpocraHuii. KoprcHuil Hamip eNeKTpoCTaHIil 3aJIe)KUTh Bill TOMOrpadiyHUX YMOB, a TaKOX BiJ] METOIY
CTBOpEHHs1 BOAHOTO piBHA. EdexTuBHICTH poOOTH TigpoenekTpocTaHlii Bu3HadaeTbes sk go0yrok KKJI TypOinn,
reHepaTopa Ta TpancdopMmaropa.

lNopoenexkrpocTaHii iCTOTHO PI3HATHCA MDK cO0OI0, IO OOYMOBIIEHO HEOOXITHICTIO iX NPHCTOCYBaHHS 10
KOHKPETHUX ICHYIOUMX JIOKJIBHHX YMOB. ['inpoenekTpocTaHmii MOKHa MOJITUTH HA TPYNH 32 TAKUMH KPHUTEPisIMH:
BEIIMYMHOI0 HAIOpy BOIH, CIOCOOOM pEryNIOBaHHS HaBaHTAXKCHb B CICKTPOCHEPTETHYHIH CHCTEMi, CIOcoOOM
VIpaBITiHHSA BOJHUMH 3amacaMi. HaiOinpIn mommpeHnM, aje HEOJHO3HAYHUM KpuTepieM Kiacuikamii € BenndymHa
HAIopy BOJH.

Po3pi3HAIOTE HU3BKO-, CEPEIHBbO- Ta BHCOKOHAIIPHI eNeKTPOCTaHMii. HHU3BKOHANIPHUMH BBaKAIOTHCS
eJIEKTPOCTaHIIii 3 HarmopoMm 10 15 M, cepennpo - 3 HarmopoM 15-50 M, Bucoko - monazg 50 m.

Bynosa rinpoesiekTpocranuii

ligpoTexHiuni cmopyau, eJieMeHTH TiIpoeTeKTPOCTAHIIH, MeXaHiuHi mpucTpoi

KanitanoBkiafieHHss y TiJpOEJIEKTPUYHI 00 €KTH, METOI0 SKHX € BHKOPUCTAHHS NPHUPOJHUX 3amacis,
peatizyIoThCsl, SIK MPaBWJIO, Y MEKax 0araToIiIbOBHX IMPOrpaM 00’€KTiB BOJHOTO TOCHOIAPCTBA, TOOTO 1€ MPOCKTH
YIPaBJIHHS K BOJHUMH, TaK 1 eHEpreTHYHUMH pecypcaMu. L{i mpoekTH, KpiM eHepreTHYHNX, MaloTh 1 1HIII 3aBIaHHS,
HaIPHKJIAJ: KOHTPOJIb ABOAKOBUX KOJIMBaHb, HAKOIIMYEHHSI 3a11aciB BOJM JJIsl IPOMUCIOBOCTI, MICT, CTBOPEHHS YMOB
JUISL CyTHOTUIaBCTBA. Taki 3aBJaHHS € CYNEepewIMBUMM, OCKUIBKH INTYYHI Tedii Ta JaMOM YCKJIQJIHIOIOTH IEepEeMIleHHS
pubu Bropy 3a tediero. CTBOPEHHS HaBIralifHNX KaHaJIiB 3 HE3HAYHUM PIBHEM BOJU € JEUICBIINM /ISl CyJHOIIABCTBA,
asie 00MEXy€e MOKIIMBICTD BUKOPHUCTAHHS PIYKH IS €71€KTPO-SHEPTeTHIHUX IIIJIeH.

l'igpoTexHivHI CIOPYAH, 3AJI€KHO Bi/I MPU3HAYECHHS, MOJKHA TTOUINTH Ha:

- HaKOMUYYBAJIbHI CIIOPYIH, 10 AKAX BiTHOCATH rpediti Ta qamou;

- BoJ03a00pu;

- CIIOPYAH, LIO MiZBOAATH 1 BIABOASATH BOAY, - KaHAJIH, TPYOOIIPOBOJM Ta TYHEJI pa3oM i3 CYIpPOBOIKYIOUUMH
CIIOpYZaMHu;

- 1HIII CHOPY/HM, TaKi K CyJHOIUIABHI IIUTIO3H, IEPENPaBH 11 pruO, CIIyCKH JUIsl IUIOTIB.

VY rigpoTexHiuHOMY OyIIBHHUIITBI PO3PI3HSAIOTH OCTOHHI, 3eMJIsAHI rpebmi Ta kaHamu. Y I[lonpiii HaWOiIbMI
nouIMpeHi OeToHHI rpedii BaXKOro TUIly. 3eMilsiHI rpebii OyAyroTh Ha HU3MHHHX Teputopisx. s 3abopy BoaM, mo
¢buIbTpYy€ETHCS Yepe3 rpediito, 3aCTOCOBYIOTHCS JIPEHAXKHI cHCTeMU. ['peliti HACTIIBKM X MOIIMPEHi, SK 1 TOpOru st
IPOMaJICBKOTO TpaHcnopTy. EHepreTnyHi KaHaiuu, 0 3’€JHYIOTh BOJOWMHUIIE 3 EIEKTPOCTAHIIIEI0, PO3MIILYIOTECS Y
Tpanmiei. 3MIIHEHHS KaHATIB 3/IIHCHIOETHCS OCTOHHIMH, 3113006 TOHHUME a00 ac(aabTOOCTOHHUMHY TUTHTAMH.

lNapoenekTpocTaHiis CKIagaeThcs 3 TAKUX OCHOBHUX €JIEMEHTIB: KOPITyC €JIeKTPOCTaHMii (ITiIBOHA YacTHHA),
MallWHHA 3ajla, MOHTOKHUHM MaBLIGHOH, IOTIOMDKHI MPUMINICHHS Ta KOMYHIKamiifHi 3’enHaHHs. Ha HU3bKOHAMIpHIN
eNeKTPOCTaHIIi OLbIIa YacTHHA KOPITyca 3HAXOAUTHCS MiJ BOJOIO i SIBJIsIE COO0I0 CHOPYIY, IO HATPOMAIXKY€E BOJY.
Po3mipu kopiryca 3amexars Bifl criocoOy MiIBeIeHH BOAN, a TAKOXK BiJl BUIAY Ta BEIHYNHH TypOiHU.

I'impoenekTpocTaHIlis CKIamAeThCs 3 0araTh0X B3a€MOIIIOUNX MPHUCTPOIB, Bifl SIKOCTI SKUAX 3AJICKHUTh HAAIHHICTD
1 eeKTHBHICTS 11 poOOTH.

MexaniuHe 00JIafHaHHS TiAPOETEKTPOCTAHIIIT BKITIOYAE:

a) 3aCyBU Ta 3aKPUTTS, [IPU3HAUCHI JJISI LIBUAKOTO (2-3 XB.) MEPEKPUTTS MPUTOKY BOJM IIiJ] Yac aBapii
TypOiHH; LIe MOKYTh OYTH IUIOCKI CErMEHTHI 3aCyBH, 10 YIPABISIOTHCS TiPaBIiYHUMH JIeOiJKaMH1, a TAKOX APOCEIbHI
KJIalaHHM Ta IIapoBi KpaHHU, KepOBaHi riipaBIivHIMHU IPUBOAAMH; Ha IEPI0] PEMOHTY BU-KOPHCTOBYIOTh TAKOK PEMOHTHI

3aCyBH;

0) BITyCKHA PELIITKa B MIPUCTPOi MEXaHIYHOT OUMCTKH, IPU3HAYCHA /IS 3aXUCTY TypOiHH BiJ| 3a0pyTHEHB
Y BOJi (IepeBUHH, IOy, BOIOPOCTEH);

B) ITiIHOMHO-TPAHCIIOPTHI MPUCTPOI (KpaHH, B T.4. KO3JIOBi), HEOOXiqHI IiJl Yac MOHTaXy Ta PEMOHTY
T1IPOCHUCTEMH i TOTIOMDKHUX IIPUCTPOIB, JUIS MiIiiMaHHS PEMOHTHHUX 3acyBiB, Tpar i T.IL.;

T) KOMIIPECOPH;

) MacJIsTHI BUMHKAYi;

e) cUCTEeMa OXOJOKEHHS i AITUITHAKIB, TEHEPaTOpPiB, TpaHC(HOPMATOPIB TOMIO.

MaimHHI 3a71 MOXKHA TTOAUTHTH Ha TPH BUAH:
- KJIJaCHYHA 3aJia, OCHAIIleHa KPAHOM, MPU3HAYEHHUM JIUISI MOHTaXY Ta PEMOHTY TYpOOCHCTEMH;



- 3aJ1a CIPOIICHOro OyMIBHHUIITBA, B SIKIi BCTAHOBIIIOETHCS KO3JIOBUN KPaH;

0e3 okpeMoi 3aiH, KOJIM KpaH pyXaerhbest 4yepes Bech kopiyc MI'EC, reHeparopu 3axuIlieHi JIETKMM KOPITyCOM.

Tiopoakymynioroui enekmpocmanyii 3 RpUMyco8uM ROMRYGAHHAM

3aBIaHHIM CIPOaKyMYSIOI0Y0] eJIEKTPOCTaHIIi € He CTUIBKH BUPOOHHUIITBO €IEKTPOCHEPTii, SIK i1 aKyMyJIIOBaHHSI.

3acToCyBaHHS TiJpOAaKyMyJIIOI040i €JIeKTPOCTaHIii AOIUIbHE JIMIIE y TOEJHAHHI 3 eJeKTPOCTAHIISMH, B SIKHX
BHUHHKAIOTh NEPIOJMYHI HAIUTHILIKHU SHEpPril, CIPHYMHEH]I HEMOXIIUBICTIO IIBUKOTO PETYIIIOBaHHS KUIBKOCTI BUPOOIIEHOT
€JIEKTPOCHEPTii B 3aJI€KHOCTI BiJl TOTOYHOTO MONHUTY (0COOIMBO B TEIUIOBUX €NIEKTPOCTAHIIISNX, OMAIFOBAHUX BYTLLISAM).
Hagmumiok TOTY>KHOCTI, IO aKyMyJIOEThCS BHOYI, 3HHK OW O€3MOBOPOTHO, sKOM BiH HE HAKOIMHYYBaBCS
aKyMYJIIOIOIOUMMH €JIEKTPOCTAHIISIMHU y BUTIIII MOTEHMianbHOi eHeprii Boxu. Maibxe 30 % enexkrpoeneprii B ibomMy
MpoIeCci BTPAda€eThesA. TakUM UYHWHOM, TiAPOaKyMyIOI04Ya ENEKTPOCTAHIlSl € BUCOKOC(PEKTHBHUM aKyMYJISATOPOM
BEJINYE3HOI EMHOCTI.

VY mepioa HepeBUINECHHS BUPOOHHUIITBA CICKTPOCHEPTii Haj MOTPeOOI0 B HIil BOJA 3 HIDKHBOTO pe3epByapy
HaKa4yyeThCs 10 BEPXHBOTO, & MOTIM - Y MIKOBI TOJMHHU - BiI0yBa€ThCsl 3BOPOTHIH Mpoliec.

Po3pi3HsIOTH 1Ba OCHOBHI PeXUMH pOOOTH TOJIOBHUX IIPUCTPOIB aKyMYJTIOI0I0UOT €JIeKTPOCTaHIIIi: FTeHepaTOpHUit
i HACOCHMH. Y TeHEepaTOPHOMY PEXUMI HAKOIMYCHA y BEPXHHOMY pe3epByapi Bojaa obeprae TypOiHY, BHPOOJISIOUU
€JIEKTPOCHEPTII0, a Y HACOCHOMY PEXHMMi HAacoC IepeKadye BOLYy 3 HIDKHBOTO pe3epByapy IO BEPXHBOTIO 3 METOIO
HaKOIMUYEHHS B HbOMY HIOTEHIIHHOI eHeprii Boju.

3 TOYKM 30py EJIEKTPOCHEPreTHYHOI CHUCTEMH MOXKHA BHJIUIUTH HACTYNHI BHIM POOOTH aKyMYJIOIOUHX
€JICKTPOCTAHIIIH: IporpamMHa Ta crabirizyroya.

[Iporpamua poboTa: eneKkTpocTaHIisi BUPOOISE ,,JOPOKTY  ITKOBY EIEKTPOCHEPTilo 3a JIOMOMOIOI0 BOJH, IO
NepeKadyeThesl 10 BEPXHBOTO pe3epByapa HacoCaMH, IO B CBOIO YEPry OTPHUMYIOThH ,,JCIIEBINTY” €JIEKTPOCHEPriio 3
€JIEKTPOSHEPTeTUIHOI CUCTEMH Y TIepioJ il He3HAYHOTO HAaBAaHTAXXCHHS BHOYI a00 BIeHb. EnekTpoeHeprito A IBUTYHIB
HACOCIB ITOCTA4al0Th MTAPOBI, AACPHI Ta MPHUIUIHBHI eJeKTpocTaHii. [1i7 9ac mKOBOT0 e1eKTPIYHOTO HaBaHTAKEHHS BOA
HaKadyeThcs N0 TiApoTypOiHH, 3B’sI3aHOI OE3MOCepeHhO 3 CHHXPOHHOIO ENIEKTPUYHOI0 MAIIWHOI0, NEePeTBOPIOIOYN
HaKOIUYEHY B BEPXHbOMY BOJJOCXOBHIIII €HEPTII0 BOJIHU HA €JIEKTPOCHEPTIIO.

Crabinizyroda poboTa: TiIpoaKyMyIIioroUa eIeKTPOCTAHIIIS 3aBASKH CBOIM JHHAMIYHUM XapaKTEPHCTUKAM MOXKE
OpaTu y4acTh B YCTaJIIOBaHHI IIBWJKHUX NEPENajiB y HaBaHTAXEHHI elekTpoeHepreTuyHoi cucremu. Lleit Bux podoru
MOXKHa BITHECTH O PEryJIOBaHHS EHEPreTHYHOI CHCTEMU. Y LBOMY PEXHMi TiIpOaKyMYJIIOHYa eJNEeKTPOCTAHIIIS
3ano0irac BUHUKHEHHIO TaKUX aBapiiHMX CUTYyallill y eJIeKTPOSHEPreTUUHIN CUCTeMI, SIK KOPOTKOCTPOKOBHH BHXiJ i3
naxy oOyamHaHHS TEIUIOBOI €JIEeKTPOCTaHLii abo IepeHaBaHTaXEHHS EHEPreTHYHOI cUcTeMH. [impoakymyimioroda
SJICKTPOCTAHIIISI B IbOMY BHIAJKy € 3HAYHMM 3aKyMyJbOBaHHM PE3EpBOM 1 B pasi panToBOro Ae(ilMTy MOTYKHOCTI
BKITIOYAETHCS Y TEHEPATOPHOMY PEXFHMIi, a TIPH CTPUOKOIIONIOHOMY 30UIBIIICHH] TIOTYXKHOCTI HABIIAKU ITEPEXOIUTH 10
HACOCHOTO PEXUMY.

BepxHiMu pesepByapaMu TiIpOaKyMYJSIIHOT eNeKTPOCTaHII MOXyTh OyTH TpupoaHi abo ImTyd4Hi
BOJOCXOBHIIA. B SIKOCTI HIKHIX pe3epByapiB BUKOPHCTOBYIOTECS 03€pa, IEPErOpOKEeH] TOIMHH PiK, cTapi MIaxTH abo
creniadbHO MOOYIOBaHI MITydHI BojocxoBwmia. [IpuHaiiMHI OOWH i3 pe3epByapiB MyCHUTh OyTH HAallOBHEHHH BOJOIO
MIPUPOIHOTO MPUTOKY 3 METOO MOKPHUTTS BTPAT, OB’ SI3aHUX 13 BUNIAPOBYBAHHIM Ta BUTIKAHHIM BOJIH.

B akyMyJsiniiiHii eleKTpoCTaHIil, Ha BiIMIHY BiJ IHIIMX TiAPOENEKTPOCTAHIIIH, AyKe BAKIMBUM MApaMETPOM €
Harip Hu. YnuMm OinbInuM € Harip, THM MEHIA €EMHICTh pe3epByapiB HEOOXiJHA JUIS OTPUMAaHHs BU3HAYEHOI KUIBKOCTI
€Hepril, a 1le B CBOIO Yepry J03BOJISIE 3MEHIIUTH KalliTaIOBKIIaIeHHs. €EMHOCTI pe3epByapiB BUCTa4Ya€e Ha 2-6 TOAMHHY
poboty TypOiHH. AKYyMYyJSIMidHI €ICKTPOCTAaHINI B3araji MOBUHHI MaTth Hamopu Outemie 100 M, ajie Ha MPaKTHIN
BUKOPHCTOBYIOTb 1 3 MEHIIIMMH Haropamu.

BaxiuBuM mapameTpoM Mpu po3paxyHKax iHBECTUIIIHHOT NPUBAOINBOCTI MPOEKTY Ta CTPOKIB HOTO OKYITHOCTI €
KK/ akymymtotodoi enexrpocranmii. ToMy 0co6nuBY yBary HEOOXiTHO NPUAUIATH ITPaBWIIFHOMY Hi00opy oOnagHaHHS
JUUISL CTAHIIIT.

[epmri akymysmioroui esieKTpocTaHuii Oynm oOjagHaHi TpUMAIMHHMMH, a00 HaBiTh YOTHPHMAIIMHHHUMH
cucreMamu. Jlo ckiamy arperaty BXOJWIM: TypOiHa, CHHXPOHHA €JIEKTpPHYHA MAIIMHA B SKOCTI CJNCKTPOABHUIYHA UIS
KHUBJICHHS Hacocy Ta Hacoc. IlepeBaroro Takux cucteM OyB MIBUAKHN IEpexil BiJl HACOCHOTO 70 TypOIHHOTO peXumy
pobotr Ta HaBmakw. Alle, HE3BKAIOUM Ha OC3CYMHIBHI TEXHIYHI NIEpeBard TPUMAITUHHAX arperarTiB, i3 eKOHOMIYHHAX
MipKyBaHb BOHHM OyJiHM 3aMiHEHI JBOMa- IIMHHUMH PEBEPCHHMH TypOocucTeMaMu - Hacoc-TypOiHa. [HBecTHHIHHMX
KOIITIB HA HACOC-TYpOiHHY €JIeKTpOCTaHIifo MoTpidHO Ha 10-15 % MeHmte, HIX Ha TPUMAIIMHHI arperarTy.

I'iapoKoMIIIEKCH aKyMyITIOIOUNX eJIEKTPOCTAHIIIi BKIIOYAIOTHCS Y POOOTY 0 KUTBKOX JECITKIB Pa3iB YIPOITOBK
J00H, TOMY BUHUKA€E HEOOXIHICTh X 4aCTOTO 3aIyCKy B 000X pe)KMMax 1 3ylMHKH IPH BiZIMOBI UM MPH 3MiHI XapakTepy
po6otu. e BUMarae 3MiHH HampsIMKy 0OepTaHHS 3BOPOTHHX cucTeM. KoKeH i3 1BOX BHIIB pOOOTH CHCTEMHU BHMarae
CBOTO CIIOCO0Y 3aIlyCKy:

a) 3aIlyCK Tijpoarperary Bi0yBaeThCs LIJISIXOM I10/1adi BOAM Ha JIONATi poTopa;

0) IIPH 3aITyCKY JIO pOOOTH HACOCY BHMAraeThCsl PO3TiH arperary 0 CHHXPOHHOI IIBUAKOCTI, MPH AKil
reHepaTop NpaloBaTUMe SIK CHHXPOHHUH IBUTYH [5].

Haii6inpia rigpoakyMyioroda eneKTPOCTaHIIis 3 IPUMYCOBUM HOMITYBaHHSM - Iie eleKTpocTaHuis JKapHoBenb
(Zamowiec), notyxHictio 716 MBT. V Hiif BuUKOpUCTOBYE 2 BO/1030ipHUKH - BEpXHIil mITy4HNH 3 moBepxHeto 135 ra i
emuicTio 13,8 MitH M3 Ta HIDKHIN TpupogHui, kUM € JKapHoBenbke 03epo 3 moBepxueto 1470 ra. PisHuns piBHIB Mix
MTOBEPXHSAMH BOJH Y 30ipHHKax cTaHoBHUTH Bix 110 mo 126 M. Yac HamoBHEHHS BEPXHBOTO 30ipHIKA CTAHOBUTH OJIM3BKO
6 roguH. Ha enektpocTaniii BcTaHOBiIEeHO 4 TypOiHHM 3 OTYXHicTio 176 MBT KoXHa.

Ilpomouni ciopoerekmpocmanyii



[TporouHa enekTpocTaHLis - 1€ TiIPOENeKTPOCTaHIlis, 10 BHUKOPHUCTOBYE EHEpril0 IOTOKY BOXM Ticist il
HE3HAYHOTO HAKOIIMYEHHS.

Y NoJIbCHKUX YMOBAX y TPYIIi MPOTOYHKX EICKTPOCTAHIIIN ICTOTHE 3HAYCHHS MAIOTh, TIEPIII 33 BCE, HU3bKOHAIIPHI
EJIEKTPOCTAHIIT 3 3eMJITHUMH IpeOIIsiMU.

Ha enexTpocTaHIIisix, BCTAaHOBJICHNX Ha TPCHKUX PiKax, BOJa 10 TYpOiHM MOXKE TaK0XK JOBOJUTHUCS CHIEiabHIMHU
HaIlipHAMH TPyOOIIPOBOAAMH.

Koncmpykyia mypoin

Koucmpyryia mypoin @pencica

[Ipu Hamopax Buie 10 M mepeBakHO BCTAHOBIIOIOTE TypOian @peHcica . BoHu cTiliki 0 KaBiTallii, 3aBIIKA 4OMY
HeMae MoTpeOH MIMOOKOTO po3MilIeHHs poTopa. Lle monermrye BUKOHaHHS OyAiBeTbHUX POOIT.

VY 1yp6ini @pencica Boja 3 BEpXHHOTO pe3epByapy THCHE BCIEIO MOBEPXHEIO Ha YNPABIAIOYI JIOMATI 1 CIIOYaTKy
NPUCKOPIOE, a MOTIM MATPUMY€ YacToTy obepTanHs TypOiHu. [Ipoxomsun mo kaHamy mix JionatsMu y ¢opwmi cormern,
BOJIa Ha BEJIMKIH MIBUIKOCTI BUXO/UTH 13 pOTOpA Ta MOTPAIUISE 10 BCMOKTYIOYOT TpyOH.

Typ0bina ®pencica € peakTuBHOIO TypOiHOW. Lle 03Hayae, 10 BoJa MMiA Yac MPOXOPKEHHS Yepe3 Lel MpuCTpii
po3mmproeThes. [loTeHIianpHa eHepris BOIU MEPEeTBOPIOETHCS HAa KIHETWYHY eHeprilo obepraHHs poTopa. TypOiHa
3HAXOJUTHCS MK PE3ePBYapoOM BOJIM 3 BUIIIMM THCKOM (BHIIHMI piBeHb BOAM) 1 pe3epByapoM i3 MEHIINM TUCKOM (HH)KUHH
PiBEHb BOJH).

Koucmpyryii mypoin Kannana

Typ6ina Kannana - ne pisHOBHA mpomnenepHoi TypOiHH, TOOTO Takoi, JomaTi siKoi MaloTh GopMy, HOAIOHY 10
rpe6HUX TBUHTIB. [i BiIMiHHICTBH TONATaE B MOMKJIMBOCTI 3MiHH HAaXHIy JomaTeil mia yac poGOTH i B pe3ynbTaTi - B
PperyIItoBaHHI ofep KyBaHOi HOTYXHOCTI Ta 3HagHO Bummomy KK/I. KinbkicTs momaTeit potopa - Bix 3 mgo 10.

Ls TypOina 3acTocoByeThCsl Tpu Hamopax Bifg 1,5 mo 80 M - mpum OiLNbIIMX Hamopax BOHA IPOSBIISE MEHIITY
CTIHKiCTh 10 KaBiTarii. MakcuManbpHa OTYXHICTh OfHiel TypOiHu cTaHOBUTH Om3bpK0 130 MBT.

Typbinm Kammana MOXyThb BHKOPHCTOBYBaTHCH 3aMicTh TypOiH @peHcica mpu MoJIepHi3alii CcTapux
rizpoenekrpocTaniii. OCKiTBKH BOHH BUMaraloTh JOBIIMX BCMOKTYBAJIBHUX TPYO i OLTBII TTHOOKOTO IX PO3MIIICHHS,
10 Ba)KKO BMICTHTH B CTapiil KOHCTPYKIii OyAiBIIi, MOKHA 3aCTOCOBYBaTH CU(OHHY cicTeMy. BoHa mossrae B migHSATTI
TypOiHM HaJ JHOM pe3epByapy TaK, 00 BCMOKTyBaJlbHA TpyOa po3MilllyBajiach IiJ HEKO 0e3 mopyIIeHHs (yHIaMECHTY
oyaisii. 11{o0 YHUKHYTH MOTPATUISHHS MOBITPS IO BUCOKO PO3MIIIICHOT TypOiHH, HEOOXIHO MOBHICTIO 3aIIOBHUTH BiJCIK
Bonoto. [Ipy nmpoMy B BepxHill YacTHHI BIACIKY TOHI YTBOPUTHCS BakyyM. lle BuMarae BiamoBigHoi ¢opMu KaHaly,
ITiIBEZIGHOTO JI0 pe3epByapy, Ta MiJABUIICHHS MIillHOCTI HOTO MOKPHUTTS. AJle B OLIBIIOCTI BUMAJKIB TaKi epepoOKH Bce
OJTHO JieleBIl 3a nepe0y 0By (hyHAaMEHTY.

Koncmpyxyii myp6in Ilenomona

Typ6ian IlenbToHa 3aCTOCOBYIOTHCS Ha MaluX TiAPOENEKTPOCTAHIIsAX, ajle HabaraTo piamnie, HiXK iHII TypOiHH
Typ6ina IlensToHa € BAOCKOHAJICHHSIM “KiBIIOBOTO KoJyieca”, B IKOMY JIONaTi BCTAHOBIJEHI Mg KyToMm 90° 10 MoTOKy
BOJIH.

Typbian cucremu IlenproHa 3acTOCOBYIOTBCS MuIsi HamopiB > 500 M, y BHUHATKOBHX, KOHCTPYKTHBHO
0OTpYHTOBaHUX BHITaJKaX - 3aMicTh TypOiH @percica, mpu H=- 100 M. 3a ymMOB, KoH TIpu KOe(IIiEHTI MBUAKOXiTHOCTI
2-40 mis TypOiH PpeHcica HEOOXiMHO BHKOPUCTOBYBATH JyX€ JOBII BXIIHI KaHaiM, JJIs 3MEHIICHHs BTpaTr 00-
TPYHTOBaHHM € 3aCTOCYBaHHs TypOiH IlenpToHAa.

VY TypOini [lenbToHa, Amst 30LbIIeHHST €()EKTHBHOCTI, 3aMICTh MPOCTHUX JIOMATEH 3aCTOCOBYIOThCS CIELiabHO
npodisboBaHi Jjonari y popmi ABOX 3’€THAHMX Yall (Bl MBKYJIi), HA IKUX ITOTIK BOJY HA0araTto M’sIKIIIE 3MiHIOE HaIIPSIM.
Icuytots TypOinu IlenbToHa 3 TOPU3OHTAJIBHUMHM Ta BEPTUKAIBHHUMHU BajaMH. [IpyM TOPU3OHTAJIBHUX Bajax
3aCTOCOBYETHCSI MAKCUMYM J[Ba COIIAa BUXOY (32 OUIBIIOT IX KIIBKOCTI Yepe3 CTPUMYBaHHSI IIOTOKY MOTIEPEIHIM COTUIOM
TIOTYXXHICTh 3MEHIITYETHCS ), @ IPU BEPTU-KAJIBHUX Bajlax - 10 6 comel.

Maui enextpocTanuii 3 TypOiHamu IlenpToHa 3ycTpidaloThCs B Ay’Ke TOPUCTHX KpaiHax Mpu Hamopax nmoHan 50
M. VY Tlonbmi moxiOHI yMOBHM 3yCTpi4alOThCs NMPAKTUYHO TILTBKM HA TEPUTOPISAX 3allOBiTHHKIB, € BOHH MOIIH O
MIPAIOBATH U TOTPeO TYypUCTHIHNX 00’ €kTiB. HUHI (QYHKIIOHYIOTH 2 TaKi CTaHIIII.

4. AKyMyJISITOPH HA OCHOBI MOHOBJIIOBAJILHUX JIZKepeJl eHeprii.

AKyMyJIOBaHHS €HEpril € OIHI€I0 3 HAWBAXITUBIIINX IPOOIIEM, KOJH HIEThCS MPO eKCILTyaTallilo eHePreTHIHNX
CHCTEM Ha OCHOBI IIOHOBJTIOBAJIEHIX JIKEPEN €Heprii.

AKyMyJIOBaTH €HEprif0 HEeOoOXiTHO depe3 EHEepreTHYHy HEeCTaOUIbHICTh XapaKTEePHCTHK IOHOBIIOBATBHUX
JDKEpe 1 ClIoXKKMBaviB POTATOM POKY, Y JESKUX BUIAKaX HABITh NPOTATOM J100U.

I[Tpu 3acTocyBaHHi aKyMyJISITOPIB B €HEPrOCUCTEMAX Ha OCHOBI OHOBIIOBAIBHUX JIXKEPEJ CHEPrii BUKOHYIOThCS
TaKi OCHOBHI (DYHKIII:

- 3a0e3neyeHHs Oe3nepebifHOro eHepronocTadyanHs CoXKUBa4aM 33 paXyHOK HaKOIMYEHHS! HAJMIpHOI eHepril
Ta MOJANBIIOTo 11 BUKOPUCTAaHHS B IIEpioA BiACYTHOCTI abo HemocTaui;

- 3a0e3Me4YeHHs] ONTHMAIBHOTO PEKUMY POOOTH JDKEpEN eHeprii Ta CIIOKMBAYiB 3a PaxyHOK 3IJIa/KyBaHHS
KOJIUBaHb B €HEPrOMEPEXi;

- TiIBHUIICHHS MOTEHIIIATY SHEepril 10 HeoOXiTHOTO IPU HAKOIIMYEHHI HU3bKOTIOTCHITIATbHOT €HEepril;

- TIEPETBOPEHHS €HEPril OJHOTO BHUIY B IHIINH BiAMIOBIAHO O IOTPEO CIIOKUBAYA.

SIK aKyMyJISITOPH €HEPTii IIOHOBIIOBAIBHUX JDKEPENl MOYKHA BUKOPUCTATH:

- CNEKTPOXIMIYHI aKyMYJIATOPH;

- TEIUIOBI aKyMYJIITOPH;

- aKyMyJISITOpPY Ha OCHOBI 3BOPOTHHX (Pa30BHX MEPEXOIIB;



- aKyMyJISITOpPY Ha OCHOBI 3BOPOTHUX XIMIYHUX peaKilii;

- aKyMyJISITOpH, LIO MPALIOIOTh NPH NepepoOlli naniBa 3a paXyHOK HOro 30aradyBaHHS;

- aKyMyJISITOPH, LIO MPALIOIOTh Ha OCHOBI BOJHIO.

BukopucTaHHsl €IEKTPOXIMIYHMX aKyMyJISITOPIB € JOIUIBHUM y KOMIUIEKCI 13 COHSYHHUMH Ta BITPOBHUMH
YCTaHOBKaMH Pi3HOI MOTY>XHOCTi. BoHM HEOOXi/IHI B yCTaHOBKaX HEBEJIHMKOI IIOTY>KHOCTI, OCKLIBKY IpH Oe3rocepeHin
PpOoOOTI MOHOBIIOBAIBHOTO JKEPENa IS CHOKHBaua HEMOXKIIMBO OTPUMATH €JIEKTPOCHEPTiF0 HEOOX1THOT SIKOCTI.

JlocmikeHHsT TOKa3ald, M0 HAHOUIbIl e(QEeKTUBHUMH I CHUCTEM i3 BITPOYCTAHOBKAMH Ta COHIYHUMH
(orobarapesiMu € JIyTroBi HiKeIb- KaJMi€BI aKyMyJISTOPH, SKi MOXXHA BUKOPHCTOBYBATH HaBiTh IpH He3HaYHUX (5 %)
3apSAHUX CTPyMax.

Y HimewyunHi npoBOsIThCS poOOTH 31 CTBOPEHHS TePMETHYHHUX HiKEIh-BOAHEBUX aKyMYISTOPIB i3 BOTHEBUM
€JIEKTPOZOM Ha OCHOBI TiipaTiB MeTasiB. BOHM €KOIOTiYHO YKCTIIi i €HepTOEMHIII MTOPIBHSHO 3 HIKETb-KaIMi€EBHIMHU.

5. Tem1oBi akymyJIiTOpH

ExoHOMIuHa e()eKTHBHICTh TEIUIOBOIO aKyMyJSITOpa 3a IHIIMX PIBHUX YMOB BHU3HAYa€ThCs Macoi Ta 00'eMOM
TEIJI0aKyMYJIFOI0UOTO MaTepiaiy, HeoOXiHOTo Juisl 3a0e3neYeHHs 3aJaHNuX TTapaMeTpiB MPOIECy.

AxyMyioBaHHS (DI3MYHOTO TerJIa € HalO1IbII 3aCTOCOBYBAaHUM. JOCHTh HU3bKA TEIUIOEMHICTh aKyMYJIATOPa Ma€e
KOMIICHCYBAaTUCS ~BUKODHCTaHHSIM BEJHMKHX O00'€MIB  TEIIOAKyMYJIIOIOUMX — MarepianmiB. Sk akymynsaropu
BHKOPHCTOBYIOTh TEIUIOI30JIbOBAHI pe3epByapH BOJM.

AKyMyJISITOpH, SIKi BHKOPHCTOBYIOTH TEIUIOBI €()eKTH 3BOPOTHUX (Ha30BUX MEPEXO/IIB, XapAKTEPU3YIOTHCS OLTBII
BHCOKOIO TYCTHHOIO €HEpTii TiJia MpY HEBEINKOMY 00'eMi TEIUI0aKyMYyJIIOI0U0ro MaTepiay 1 MaroTh MPAKTHYHO TOCTIHHY
TeMIIepaTypy po3psy.

Temnmoakymymisitopn 3 $a3oBHM  TEpEeXOIOM TMONUIAIOTECA Ha HHU3BKoTeMmepatypai (mo 120 C),
cepegabotemiepatypHi (120-400 C) ta Bucokoremmepatypsi (400-1000 C).

B TennoaxymynsaTopax € KOHCTpYKTUBHA CyMICHICTh aKyMyJIsITOpa Ta HOTo 0O0JOHKH.

AKyMyJISITOpH, 110 MPALIOIOTh i3 BUKOPUCTAHHSAM e(eKTy 3BOPOTHUX XIMIYHUX PEaKiliii, XapaKTepu3yIoThCs Iie
BHIIOIO TYCTHHOIO €HEPrii, MOPIBHAHO 3 BUIIEPO3MNITHYTUMH aKyMyJIATOPaMH, OAHAK BOHH MAlOTh OUTBII BUCOKY IiHY
3a PaxXyHOK BUKOPHCTAHHS BiTHOCHO JOPOTHX XIMIUYHHX CIIOJIYK, & TAKOX BUIUISAIOTH T'a3H B IPOIEC] XIMIYHUX PEaKIiid.

6. AKyMyJIIOBaHHS eHeprii Ha 0CHOBI BOJHIO.

AKyMyJTIOBaHHSI €Heprii Ha OCHOBI BOJIHIO Ma€ BEJIMKI NMEPCHEKTUBH. 3 €HEpreTHYHOT TOYKH 30py, BOAEHH - L&
aJIbTepHaTHBA HA(TI Ta MPUPOAHOMY Ta3y, IPH LBOMY:

- 3amacy BOJHIO B CKJIA/Ii BOJW MPAKTUYHO HEBUYCPITHI;

- TEIUIOTa 3TOPaHHS BOJHIO B KUTbKA Pa3iB BHINA, HIX y IPUPOTHAX Ta3iB;

- BOJICHb SIK ITAJIMBO MOXE OYTH BHKOPHCTaHMH JUIS OTPHMAaHHS TEIUIOBOI Ta EJIEKTPUYHOI EHEprii, a TaKoX y
JIBUTYHAX PI3HOTO BUJY;

- BOJICHb-EKOJIOTTYHO YKCTE MAIHBO.

Cucrema aKkyMyITIOBaHHS Ha OCHOBI BOIHIO 3a0e3meuye:

-CTa0i/IbHE EHEProMmoCTaYaHHs CII0)KUBAIB;

-po3B's13aHHs POOJIeM 30epiraHHs BOAHIO 1 HOr0 BUKOPHCTaHHS 3 METOI0 OTPUMAHHS TEIJIOBOI Ta €IEKTPHYHOI
eHeprii;

-OTpUMAaHHS aJIMBa 3 ONITUMAJIbHUMU XapaKTCPUCTUKaMU.
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MiHicTpiB Ykpaiau. — Pexum noctymy: 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
MOHOBJIOBAHUX JI’KEPEJI
EHEPIII

METOAUYHI BKA3IBKU
J10 BAKOHAHHS CAMOCTIMHOI POBOTU

JUISL CTYAIEHTIB crielianbHOCTI: «EnekTpoeHepreTuka, eJIeKTpoTexXHiKa Ta
CJICKTPOMEXAHIKa
1HXKEHEPHO-TEXHOJIOTTYHOTO (haKyJIbTETY
JIEHHO1 Ta 3a04HOi ()OPMHU HABUAHHS,

CBO «bakanaBp»
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