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TENNOBI ENEKTPOCTAHLUII YKPAIHU NEPEQ
AUNNIEMOIO: ABO 3AKPUTTA, ABO IHTEHCUBHE
BIAHOBJIEHHA

Y cmammi npoaHarizoeaHo nepedymosu 30iliCHEHHSA Haz2albHUX 3axo0ie wodo ModepHizauii
i MEexHIYHO20 epeo3bPOEHHST NnapKy MaHeB8peHUX Mmernyiosux esfleKmpocmaHuyit Ha OCHOS8I
WIUPOKO20 8r1p08adlKeHHs CydYacHUX 2a30mypbiHHUX mexHoozili i KombiHo8aHUX rnapo2a3o8ux
yCmMaHOBOK 3 BUKOPUCMAaHHSIM 8iMYU3HSAHOI MEXHIKU, HaseHUx i HempalduujidHux naiaueHux
pecypcis, 8k/royaroyu 8iOHoe08aHi 0xxeperna i 00He8uUU UUKIT.

Knroyoei cnoea: mennosi enekmpocmarnuii, TEL|, 2asomypbiHHi ycrmaHoeKu

B cmambe npoaHarnu3oeaHbi npedrnochkiiiku OCywecmeaneHusi Heobxo0umbix Meponpusmudi
no modepHusayuu U MEexXHUYECKOMY [epeoCHaUeHU0 napKka MaHEeepeHHbIX MernoebixX
371eKMpPocmMaHyull Ha OCHOBE LLLUPOKO20 BHEOPEHUSI COBPEMEHHbIX 2a30mypPBUHHbIX MexHonoaull
U KOMBUHUPOBaHHbIX Map02a308biX YCIMaHOBOK C UCMOMb308aHUEM OmMeYyecmeeHHOU MEeXHUKU,
mpaduyUOHHbIX U HEMPaOUUUOHHbIX MOIM/IUBHLIX PECYPCO8, 8KIloYasi 80306HO8/ISIEMbIE LUCMOY-
HUKU U 8000POOHbIU UUKI.

Knroyeenie cnosa: mennoeblie anekmpocmanuyuu, TOL, 2azomypbuHHble ycmaHo8KU

In the article the author analyzes the preconditions of the implementation of urgent measures
on modernization and technical re-equipment of the maneuverable park of thermal power plants
on the basis of wide introduction of modern gas-turbine technology and combined steam-gas
plants with the use of domestic technology, available and non-traditional fuel resources,

including renewable and hydrogen cycle.
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Beryn. UYum Bimmoimae oHoBieHa «EHeprermdHa
ctpateriss Ykpaiau Ha mepiog mpo 2030 poky» cydacHHM
BHKITHKAaM 1 3arpo3am y cdepi eHepretudnoi 6esnexu [1]?
Ajxe eHepreTuuHa Oesleka € HEBiJ €MHOIO CKIJIaJ0BOIO
TEXHOTEHHOI Oe3Iexu BCIM BimoMi  KartactpogiuHi
HACIIIJIKK aBapiii Ha HaKPYIHIINX eHePreTHYHUX 00’ €KTax
y BCbOMY CBITi, He Oymemo ix mepemiuyBatH. Aye 49u
3po0sIeHI 3 HUX HajekHi BUCHOBKU? [l Vkpainm 1e
IIUTaHHS BKpail akTyasbHe.

Kpurnunuii craH eHepreTMuHoi Tanys3i YkpaiHu
KOHCTAaTy€eThCsl y BCIX KBali(iKOBaHUX JOCITIJDKEHHAX Ta
eKCIIEPTHUX BUCHOBKAX 1 JIepKaBHUX OPraHiB, | HAYKOBHX
YCTAHOB, a TaKOXX BITYM3HAHOI Ta MDKHapoIHOI mpode-
ciiiHoi cigpHOTH [1-5].

Takuit craH 3yMOBIEHHH TPaHHYHUM  (QI3UIHIM
3HOILICHHSM JyXe 3acTapijioro YCTaTKyBaHHsS TEIIOBUX
enexTpocTanii (6impire 85 % OJsokiB) Ta HaaTO HE30a-
JIAHCOBAHMMHM TPONOPIUSAMH MDK 0a30BHMH Ta MaHEB-
PEHHUMH TIOTYXHOCTSIMH ICHYIOUMX 3aco0iB TeHeparlii.
[IpobremMn eneKTpoeHEePreTHKH KpaiHW 3HAYHOI0 MipOIo
BUKJIMKaHI CIIOTBOPEHOI0 EKOHOMIKOIO: BOHA IIEpeo0TsDKEeHa
SHEPrOEMHUMH BHUPOOHMIITBAMH TEPBUHHOI IEepepoOKu
CHUPOBHHM Ta Taly3sMH 3 HEPIBHOMIPHUM XapakTepoM
CIIOXKMBaHHs eHeprii. JIo 1boro A0JaeThesi HU3BKUH PiBEHB
TiJIpOCHEPTeTHKH B 3arajlsHOMY 0OajaHci reHeparii, a 1o
CyTi — BIJICYTHICTh JOCTaTHHOI KUTBKOCTI MaHEBPEHUX
MOTYXKHOCTEH JJIsI PEryNIOBaHHA KOJIMBAaHb HAaBaHTA-
xenns [2-4].
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[oxpurTst 0a30Boi uyacTWHU Tpadiky HaBaHTaKEHBb
3abe3neuyrore AEC i TEC, siki BHpOOISIOTH TPUOIU3HO
no 45 % enextpoeneprii [2-3]. A BucokomaneBpeni 'EC
pasom i3 TAEC craHoBmATh TimbKH 9 % ycTaHOBIEHOT
notryxHocti OEC, 1 BupoOmsitores jume 5 %, ToMy
OCHOBHMH TATap i3 peryJroBaHHs Tpadika HaBaHTAKEHHS
npuniaae Ha TEC, mo mnpuBOAWTE OO JOJATKOBOTO
3HIKEHHSI iXHhOI €()EKTHBHOCTI Ta MEPEBUTPATH TauBa
Yepe3 YacTi 3ynmUHKU eHeproookis [4-6].

JlocBin po3BHHEHMX KpaiH CBIIYWTBH, IO Ui 3a0e3-
nedeHHs criiikocTi OEC 1 HanexHOI SIKOCTI eNeKTPHUIHOT
eHeprii a0yl MaHEBPEHOi TIeHepalii Mae CKiagaTd He
meHum, sk 18...20 % motyxkHocTi cucremu [2-3].
TpamuuiliauM nusixoM GopMyBaHHS NMapKy MaHEBPEHHX
MTOTY>KHOCTEH € PO3BHTOK TiApOEHEPreTHKU. AJe HaBiTh
BUKOHAHHS MPOTPaMH PEKOHCTPYKIII ¥ MPOTOBKEHHS
cTpoky ekcmyararii mitounx ['EC Ta yBenmeHHs B
ekcryararito HoBux ['AEC, mo nepenbadaeThcs Tak i He
TIPUIHATAM MIPOEKTOM OHOBJIEHO! «EHeprerndHoi crparerii
VYxpainn 10 2030 poky», HEe MO3BOJHTH Y HAMOMMKUIHA
MEePCIEeKTUBI TOCSrTH Takol mpomopuii [2-4]. YHacmigok
1pOro HaBiTh y 2025 pomi AediuuT MKOBUX MOTYKHOCTEH
MporHo3yeThes Ha piBHI 1,4...4,2 I'Br [2].

Omxe, CTBOPEHHS JOJATKOBUX MAHEBPEHHX HOTYX-
HOCTEl y HEOOXiqHOMY 00Cs31 BHUHATKOBO TPAAULIHHAM
CIIOCOOOM HEMOJKJIMBO, TOMY HEOOXiJHO BHIIYKYBaTH
HECTaHJAPTHI IUISXM BUpIlIeHHs Iiei npobiemu [5; 6].
30KkpemMa, B yMOBaxX KPUTHYHOTO CTaHy, SIKMH OXapakTe-
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PU30BaHUI BHINE, 3aBJaHHSA TEXHIYHOTO MEPE030pPOEHHS
CHEPreTUYHOTO KOMIUIEKCY 3a ITPHKIAJOM PO3BHHEHHX
KpaiH Mamum O BHpIiIIyBaTHCS Ha OCHOBI CyYacHHX
ra3oTypOiHHUX TEXHOJIOTiH. 3aBASKH BiIOMHUM IIepeBaram
y MOPIBHSIHHI 3 TAPOTYPOIHHUMHE eNIeKTpoCTaH MU [6-8]
razotypOinHi ycranoBku (I'TY) moemn BHCOKY edeKTHB-
HICTB iX 3aCTOCYBaHHsI B €HEPreTUYHUX CHCTEMax IpOBif-
HUX KpaiH CBITY.

CBoi TexHIUHI ¥ TepMOJMHAMI4HI IepeBaru Ta3oTyp-
OiHHI JBUI'YHM HaWKpalle peati3yloTb B EHEpreTUYHUX
naporazoBux ycranoBkax (III'Y). Koedinient xopucHoi
nii cydacaux III'Y 3 TpamuIliifHOIO CXEMOK CTaHOBHTH
50...60 %, 3aBmSKM YOMYy [OCATA€THCS MaKCHMalbHA
e(eKTHBHICTh BUKOPHUCTAHHS MMAIMBa. [Ipu 1IbOMy BapTiCTh
BCTAaHOBIICHOI TOTYXHOCTI ckiamae 400...600 momapiB 3a
1 kBT, y TO#1 "ac sk MUTOMA BapTiCTh BYTUIFHOI MAPOTYp-
o6imnoi TEC, mo wmae KKJ 40...42 %, cTaHOBHTH
1000...1400 $/xBr, a y TAEC nepesuutye 2500 $/«Br [6-8].

CTBOpEHHS Mapora30BUX YCTaHOBOK MOXKJIMBO TaKOX
npu MojiepHizauii icHytounx eneprodnokie TEC nusixom
HaAOYOBH Ta30TypOIHHUMH YCTaHOBKAMH I BHKO-
pucranns Buxjonuux rasiB I'T/l y tonkax xormis. Ilpu
oMy KKJI enepro6ioky 3pocrae Ha 5...7 % [7].

[Ipote ocraHHIM YacoM Ta30TypOiHHI TEXHOJIOTii B
VkpaiHi HE pO3IIANAIOTECH SK PpEATbHUH CICHApii
MonepHizanii i oHoBneHHs TEC. OmHUM i3 apryMeHTIiB
npotu BukopucranHsa ['T/l B eHepreTumi € BiZICyTHICTh B
VYkpaiHi JOCTaTHIX 3aMaciB MPUPOTHOTO Ta3y.

Brim, npoGniema CKOpOYEHHSI BUTpayaHHs MPHUPOIHOTO
razy B NPOMHCJIOBIH €HEPreTHIll BUSIBISETHCS aKTYaIbHOIO
HE TUTbKH UIsl YKpailau, a Takox ajs Pocii, kpain CH/I ta
IHIIKX, 1 crIocoOoM Ti po3B’si3aHHS MPONIOHYETHCS Ti caMmi
Iry [1; 3; 5]. Amke oaHi€r0 3 TOJOBHHX MepeBar
ra3oBHX TYpOiH € IXHS NPUIATHICTH JUIsi pOOOTH 3 PIZHUMHU
Buamu najuea [6-8]. ToMy cydacHi po3poOKH MPOBITHUX
CBITOBHX (ipM JEMOHCTPYIOTh PIilllydi KPOKH B HAMIPSIMKY
BIIPOBAJ-KCHHS B Ta30TypOiHHI TEXHOJOTIl 3aMicTh
MIPUPOJHOTO Ta3zy MNaIMBHUX KOMIIO3UIIH 3 BOJHEM,
MepeBaYXHO OTPUMAHUX 32 PaxXyHOK ras3uQikarii Byriyuis
(cunTe3-ra3 i BoaeHsb) [9;10], axx mo 100-BiacOTKOBOTO
3aMillleHHs] BOAHEM TPaJULIHOrO pupoaHoro rasy [11].

Mera 3a3HaueHoi pPOOOTH TMOJATAE B TOMY, 100
OOIpyHTYBaTH JOIJIBHICTG 1 HAsBHICTH JOCTATHIX mepe-
JYMOB JJIs1 BIIPOBA/DKEHHS B €HEPreTUKY YKpaiHU MaHEB-
perux I[II'Y Ha OCHOBI BHKOPHCTaHHS HETPaTUIIMHUX
BHIB MANKBa, Y TOMY YHUCIi BOJHEBOTO, BUPOOJICHOTO 3a
PaxyHOK BiJIHOBJIFOBaHUX JUKEPEI.

1. XapakrepucTuka icHyl0UHX npodjeMm.

YCBiIOMIICHHST HarajlbHOi HEOOXITHOCTI BIIPOBAIKCHHS
BHCOKOCKOHOMIYHUX TApOra3oTypOiHHHX YCTAaHOBOK JUIS
TEXHIYHOTO Tepeo30pOEHHsT eleKTpoeHepreTukn Pocii Ta
VYkpainu crionykaio ixHi ypsau me B 1992 poui ykiactu
yrogy TpO CIiTbHE BUPOOHHUIITBO MApOra30BUX YCTAHOBOK
JUIL  TEIUIOBMX €JEKTPOCTaHIii. Peamizamis 3aBnaHsb,
nepeadaveHnX yromor, 30KpeMa 00 CTBOPEHHS €Hep-
TEeTHYHOI Ta30TypOiHHOI YCTAHOBKU MPOMHUCIIOBOTO THITY
motyxHicTio 110 MBT i KKJ] 36 %, Gyna 3amo4aTtkoBaHa
Ha 0a3i BUMNPOOYBAILHOTO KOMIUIEKCY Jlep:kaBHOTO
HAYKOBO-BUPOOHWUOTO MianmpruemcTBa «Marmmpoekt» (HBIT
«Marmpoekt»), v ¢. Kabopra MukosaiBcbkoi 0671, 3aMoB-
HUKamMu BHCTynuiau Minenepro Ykpainun ta PAO «EEC
Pocii».
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IIpo mepebir mofiii mom0 CIOPYHKEHHS Ta IMYCKYy B
ekcruryartarito  [-oi  weprm  JOCIIZHO-TIPOMHUCIIOBOI
enexTpocTaniii Ha 6a3i ['TE-110 noknagHo crioBimanocs
B HayKOBHX ITyOJIKaIlisiX, 30KpeMa i Ha CTOPiHKax JaHOTO
BuganHs [12]. JlocsarHyTi pe3ynabTaTH Jalld MiJCTaBU
CKJIaCTH MPOTHO3HY owiHKy moTpedbu PAO «EEC Pocii» B
I'TY i [IT'Y B nmiama3oni notyxxHocTted Big 25 no 180 MBT
Ha niepiox mo 2015 p. 3aramesanM obcsrom 38 tie. MBT, 3
nux Tutbku ['TE-110 6inbine 100 oxuanns (15 I'Br).

Ha ocHOBI TeXHIYHHX pillleHb, OTPIMAaHUX Y TPOLECi
creopenns I'TE-110, AII HBKID «Gops-Mammpoekr»
PO3poOIIIH [1Bi HOBI Ta30TypOiHHI YCTAHOBKU IMOTYKHICTIO
45 MBr (I'TE-45) 1 60 MBT (I'TE-60), siki 3a TEXHIYHUMHA
Ta SKOHOMIYHMMH ITOKa3HHKaMH BiIMOBINAIOTh KPaIIUM
aHajioraM TakuX IpOBIIHHX cBiToBHX (ipM sk General
Electric, MAN, Alstom, i mpu3Ha4YeHi A1 BUKOPUCTAHHS
IpU CIOPYKEHHI HOBHX YW PEKOHCTPYKLII ICHYHOYHX
TETJIOCNIEKTPOCTAHIIIH, PO M0 TAKOX MOBIIOMIISUIN
po3pobHuKku [13].

Sx He [UBHO, MPOTHO3IB MIOJO NOTPiOHOCTEH
YKpalHChKOI €HepreTHKH B TaKild TeXHilli, TaK caMo SK i

Otxe, ckianach napajoKcajbHa CUTyallis: B YKpaiHi
iCHye roctpa notpeba y CropyDKeHHI HOBUX MOTYXHOCTEH
MaHEBPCHOI TeHepallii, Yy TOMy YHCIIi 32 pPaXxyHOK MOJEep-
Hizamnil 1 HapOynoBH icHyrounx TEC, it 4oro B icHYFOUMX

yMOBax HalKkpalie TpHUAaTHI  HOBITHI  Ta30TypOiHHI
TexHoNorii i komOinoBaHi cxemu III'Y; B Vkpaini
po3pobieHi BucokoedekTuBHI BiTumsHsHi [TY  mis

SHEPreTHKH PI3HOTO pIBHSA IMOTYXXHOCTEH; B YKpaiHi € y
HasBHOCTI MOBHUI LIMKJI BUPOOHHMIITBA 3a3HAUYCHOI TEXHIKH;
B YKpaiHi criopymKeHa i MpUiHATa B eKcIuTyaTario [-ma
yepra JOCIHIAHO-IPOMHUCIIOBOT enekTpoctaniii 3 ['TE-
110 MBT, a gami...Hi4oro.

3aMOpOKeHi BeMye3Hi OFOKETHI KOIITH, BKIAICHI B
pO3pOOKy TepefoBUX KOHKYpPEHTOCTIPOMOXKHHMX —TEXHO-
Joriid; MapoTypOiHHI eHeproOJIOKM TEIUIOBHX —eJIeKTPO-
CTaHII{ 3 OCTAHHIX 3racar4MX CHJI BUTATYIOTb HaJMIipHi
HAaBaHTA)KCHHS; Y HAHODKY1 POKH HE 3 SBIATHCS OYiKYBaHI
l'uraBatTn Hi aToMHuX eHeproOuokiB, HI ['ECiB — HaaTo
BXKE JIOBI'1 TEPMIHH X CHOPYIKEHHS. A CBOTO ra3y HeMae —
Ha yoMy mparoBatume ['TY?!

VY Toii e yac B Pocii po3moyanu OyaiBHHIITBO 3aBOIY
3 TIOBHUM IIMKJIOM BHPOOHUIITBA Ta30BHX TYypOiH TOTO X
Jiarma3oHy motyxHoctel [14], a e o3Havae i1 Ykpainu
BTpaTy €KCIIOPTHOTO moTeHmiany ramy3i Ha 15 I'Bt (!);
3amyck TazompoBofiiB «[liBHigHOTO» Ta «IliBIEHHOTO
MOTOKY» JIeBalIbBYE YKPATHCHKY Ia30TPAHCIIOPTHY CHCTEMY
W CHMHMTH 3aMOBJICHHS HAa ra3olepeKadyBaJIbHI arperary,
BUPOOHHWIITBOM  SIKMX 3aBaHTAXEHO BITUM3HAHE Mij-
MPUEMCTBO. YHACIHIJIOK 3a3HAUYeHUX YWHHHKIB IIOCTaHEe
peajbHa 3arpo3a MOBHOI BTpaTH OE3IIHHOTO Haa0aHHS,
[0 YTBOPIOBAJIOCH OUTBINE SIK MIBCTOJNITTA, i BITYU3HSIHE
ra3otypbobynyBanHa (nume 6 KpaiH y CBiTI MaroTh
TOBHUH NMKJI TMOAIOHOTO BHPOOHHWIITBA) MOXKE 3THHYTH
yCIiJT 3a TOPriBeNbHUM (IIOTOM, CYIOHO- Ta Kopao-
1e0yAyBaHHSIM.

3a3HadyeHy CHUTYAIlil0 B €HEPTeTUIll BIYIHO OXapaKTe-
pusyBaB aBrop [15]: «remHe MuHYIe» — «Oe3BHXiJTHE
CHOTOJICHHS», alle «MalOyTHE CBITIIe», ake € IIe Ha
noisix monax 100 MuH TOHH COJIOMHM, Y Jlicax KHHYTI
Maibke 250 MuH KyOOMETpiB [OEpEBHMHH Ta IHIIHX
BIJIXO/IiB, TO Y € BUXIJ y IIbOMY Oe3BUXOi?
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Tax! — KaXXyTh €HEPreTUKU-TPAIMIIIOHAICTHA: MH 3aKy-
miMo B CiHramypi KilbKa BKHBaHHX MOPCHKHX OypOBHX
mwratdopm i Oyaemo 1o0yBaTH MPUPOAHUH ra3 TIHO0KO 3
mig mHa Mops; MU 3a gomomoroio LNG Tepmimamy
3MokeMo mpuiimMaTa 10 MIpa KyOOMETpiB CKparuIeHOTo
razy; mu 3aBaskua Shell’y posipBemo mmactu yrimimimx
TepuTOpii 1 OyneMo noOyBaTH CIaHLEBHH ra3; a Iie €
0arato BYriis, SKOrO BHCTaYMTh HaJlOBrO, — 1 Bce Lie
OynemMo crajoBaTH B TOIIKaX Ka3aHiB — SIK y yacH ApXi-
Mena, i...moxonaemo kpusy! [16-19].

[Ipote, eHEpreTHUKH-PEANICTH 3aCTEPIiraroTh: «HOBE»
OypoBe o0OnamHaHHSA MoOXe J03BoJUTH «YopHOMOD-
HadTarazy» AoOyBaTu He Oimbme 3 Mupa KyOoMeTpiB
ra3y mopiudo [17]. Bimpme Toro — XTO X O3BOJUTH
MAATH Ted JoporomiHamid ra3 y kxoriax TEL, skmo
TIIBKH TSI BUPOOHHIITBA aMiaKy HOro MOTpiOHO MOHAX
6 Mipa kKyboMmeTpiB.

LNG tepminan — 1ie ock HOBE ¥ cydacHe, aje 3BiIKu
X Bi3bMyThCs 0TI 10 Mupa KyOiB, ajpke OocTaBKa rasy 3
Katapy € mayxe mpoOnemaTHdyHOl0, a po30ymoBa IMepeBa-
JouHOl 1H(PACTPYKTYpH W A azepOaidkaHChKOrO rasy
notpebye maibke 4 MIIpA JOJ. IHBECTHIIIH — Ta 3a Taki
rpour MokHa B YKpaiHi HAPOCTUTH BHJIOOYTOK rasy Ha
10...15 mapn M>, BBAXKAIOTh y Mineneprosyrims [19].

I3 cmanmeBUM ra3oM mie mikasimie: HOro TEIIOTBOPHA
30aTHICTE y 2 pa3W HWXKYE, HDK Yy NPUPOJHOTO —
0,57 nmpotu 1,17 (BimHOCHO ymOBHOrO maimBa). ToOTO
IIPY BUKOPHCTAHHI B TEIJIOBOMY JIBUT'YHI JUISi OTPUMaHHS
TOH caMol MOTY)XHOCTI Oyze MOTPiOHO CITaHIEBOTO Tra3y
B/Biul OlUIbIlIE MOPIBHSHO 3 NPUPOIHHMM. BpaxoByrouw,
o CcoOiBapTICTh CIAHLEBOrO ra3y Ha CBEPJUIOBHHI
ominHoeThest B 220...250 $/Tuc. ky0. M, 1€ 03HAYae, 10
HOro eHepreTHYHUI eKBiBaJeHT OyJe MaTH LiHY, HaBiTh
BUIly 32  IMIIOPTOBAaHMH  MNPHUPOAHUA  ra3
440...500 $/1uc. xy6. M. [20]. JIo TOro *, BUCOKHI BMiCT
BHOYXOHEOE3MMeYHNK AOMIIIOK Yy CIAHIIEBOMY rasi, He
JI03BOJISIE TIPOKAUYBATH HOTO Yepe3 Ta3olpOBOJH BHCOKOTO
THUCKY 1 JOCTAaBIITH Ha BeNWKi BigcraHi. OUYWIIEHHS X
00ifimeTscst 3aHaATO JOpOoro. TakuM YHHOM, CIIaHIICBHIA
ra3 BUKOPHUCTOBYIOTh IIEPEBAXKHO SIK MICIIEBE MAJIMBO ab0
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Puc. 1. O6¢carn BupoOHUIITBA Ta30TypOIHHNX
YCTaHOBOK Y CBIiTi
I B Dbinopycii y BIiANOBITHOCTI 3  OdepircagHoro

RpOzpamoio TIOBHUM XOJIOM iJ1e MOJIEpHI3aLlisi eHEPIeTHKH 13
3aCTOCYBAHHSM CYYacHHMX ra3oTypOiHHHMX 1 maporasoBHX
texnosorid: 40 MBt y Hosonomousky, 75 MBT Ha
Mincekiii TEI[-2. ByniBHUITBO i1HBECTYEThCS 3aKOPIOH-
HUMH OaHKaMu mijx rapaHtii ypsay Pecny6mixu binopycs
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B OajoHaX i1 KOMYHaIbHO-TOOYTOBHX  TOTpEO.
Hapemri, y cmaHneBoro rasy AyKe HH3BKHH BiICOTOK
Buxoxy 3i cBepmioBud — Bix 0,1 mo 0,2 [20]. Tomy, sk
MOKa3ye IOCBiM pi3HMX KommaHid y Tmx ke CIIA,
¢izngHi 00°€MH 1 KamiTaJOMICTKICTh POOIT IO OCBOEHHIO
pPOIOBHI KOJOCANbHA, a BHUIOOYTOK Y MiACYMKY
BUITMBAETHCS B KONOCANBHI 30uTKH [21].

Aune Shell o0irste BenmuesHi inBectuii, mo y 10 pasis
Oinpuie, HiXK MiHEHEProBYriulsl paxye MOTPIOHHM ISt
3a0e3neyeH s JOCTATHOTO 00CATy BHIOOYTKY Ha HIenb(i
CBOTO, HE CypOTaTHOTO, a CIIPaBXHBOTO MPHPOHOTO razy —
B YOMY X ceHc?!

3anumaeTscss BYTUDIL — 1 3amach €, 1 BHOOOYTOK
HallaroJpKeHNUH, €IMHE, IO HeTapasd — BYTULIA Y CBOEMY
MIPUPOTHOMY CTaHi SIK MajJMBO HETEXHOJIOTIYHE, HEIpH-
JaTHE IJIs 3aCTOCYBAHHS B CyYacHHUX TEIUIOBHUX MallMHaX,
Ta e YTBOPIOE MIPH CIATIOBAHHI IIKiIJTNBI BUKHIH.

TakuMm YWMHOM, TpPAAWIiNHI MIXOAW OO BHPIMICHHS
BUINE3raIaHuX MPOOJeM BUSBIISIOTHCA a00 CYMHIBHUMH,
a0o B3araji yTOMIYHUMH. A pealiCTHYHA TMO3UI[is, IO
IPYHTYETbCS Ha 3BOKCHHX OILIHKAaX BCi€l CyKyNMHOCTI
(bakTOpiB, SIKi BU3HAYAIOTh CUTYAILlil0, CIIOHYKa€ 3BEPHYTUCH
O HETPaJuIAHUX pIlIeHb, KOTPi, 3BICHO, TAKOXK
BHMAraloTh YAMAIHX iHBECTHIIH, MpoTe, OE3CYMHIBHO, €
OimpII e(heKTUBHUMH, JUHAMIYHAMH, PO3PaXxOBAaHIMH Ha
JIOBTOYACHY TEPCIIEKTUBY, 1 MOXXYTh OyTH IIBUIKO peai-
30BaHUMH Ta OKYIICHUMH.

2. HanpsiMmku BUpileHHsI 3a3Ha4YeHUuX NpodJieM

Otxe, TEC Ykpainu mocranu nepen AUIEMO0 — abo
IPOJOBXKYBaTH MTH LUIAXOM, IO Bele J0 IXHBOIO
3aKpUTTsI, 200 K yCTaTH Ha IIISIX IHTEHCUBHOTO PO3BUTKY
i BIZIHOBJICHHSI yCTaTKyBaHHs. bararbma nociipkeHHIME
1 IPaKTUYHUM JIOCBIJIOM 3apyOi’KHUX KpaiH JOBEJCHO, 1110
PO3B’sI3aHHS OUIBIIOCTI IPOOJIEM B €HEPreTHIll, 0COOINBO
B uactuHi peaOimitauii cBoix TEC, edextnBHO nocs-
TaeTbhesl 3a JIOTNIOMOTOI0 Ta3oTypOIHHMX 1 IMapora3oBUX
TexHONoOTiH [5; 22]. Y po3BHHEHHWX KpalHax CIOCTe-
piraeTbest cupamkHid Oym BupoOHMNTBa I'TY. ¥V Pocii
TaKoXk HapoulyloTbess Temnu BrpoBamxkeHHs [II'Y. Ha
puc. 1 i 2 HaouHO BimoOpakeHi mi TeHaeHmii [23].

T3U-9 M3, T3LH26 M3, ToL-22
N3,C-YplPAc, B.Hos T3L4
|| CyplP3C, WatyplP3C, YpeHr
Tal, I0ro-3an. T3L|

TaL-21 M9, Tauk- ||
27 M36n.4 |

e FPac, Talk
27 M3 6n.3

&
Ty (FBT)

TY (IB1)
©

@

1

2008

o

HHI_\I_IHHH

2000 2002 2004 2006

2010 2012

Puc. 2. ITaporazosuit 6ym B Pocii

[24]. TTY-TELl #a 10 MBrt crBoproetbest B EcTOHIT;
oynyrorbest III'Y B Yexil Ta iHIMX KpaiHax, A€ IPUPOIHIM
ra3oM i He IaxHe.

OnHax, He3BaKAIOUM Ha Te, 10 B YKpaiHi iCHy€e ITOBHHI
LUKJI BUPOOHUIITBA, SIKMH MOXE 3a0C3[ICUUTH HAWCKOPIIIe
posropranHsi OyaiBHunTBa ManeBpenux III'Y i I'TY-
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HamOynoB no girounx TEC, 1 BHCOKY €KOHOMIYHICTb,
[Iapora3oBa TEXHOJIOTIsI HE OTpUMaa HAJICKHOTO PO3BHUTKY,
{i BUKOpHCTAaHHS OOMEXY€EThCS MATIMH TTOTYKHOCTSIMH, SIKI
HE BHPIMIYIOTH MPoOJieM 3TIIa/DKyBaHHA rpadika mo00BOTO
HaBaHTAXCHHS. € JMIIE KiJIbKa TIPUKIAAIB CHOPYIIKCHHS
uHeBenukux [1I'Y nmotyxaictio 20 MBT [22]. Binbmme toro,
B pI3HMX BapiaHTax NpOEKTIB OHOBIEHOI «EHepreTnyHOl
crparerii Ykpainu 10 2030 poky», 110 MOTPAIUISIOTh Ha
oui rpomajacekocti, po I'TY-III'Y, a tum Oinbie mpo
BOJICHb, HeMae Hk0/HOI 3ranku! OTxe, yBeCh CBIT KPOKYE
He ¢ HOZy, IUILICHb YKpalHa 3HaillUla NaHALEK — ClaH-
LeBuii raz?!

AJle HaWTOJOBHIMIOW TPOOIEMOI0, 5Ka CTPUMYE
nomrperss [1I'Y -TexHonoriit B YKpainu, € 3a0e3neueHns
JOCTaTHBOTO OOCSATY NPHOATHOTO IJIsl 3aCTOCYBAaHHS B
ra30BHX TypOiHaX JOCTYIHOIO 3a IiHOIO manuBa. OTxe, 3
TOTJISITy Ha MOJKJIMBICTh MacIITaOHOTO BHKOPHCTAHHS B
eHepretuuynux ['TY-III'Y anpTepHaTUBY «BHUKOIHUM»
razam (TIPUPOTHOMY, CIIAHIICBOMY) MOXKYTh CKJIACTH JBI
IPYIH «IPOMHUCIIOBUX» Ta3iB: CYIMYTHI, IO YTBOPIOIOTHCS
SIK TIOOIYHI MPOAYKTH a00 BIAXOAM TMEBHUX BHUPOOHUYUX
npoueciB y Metanyprii, XiMii, HadTonepepoOui i iH., Ta
«TEXHOJIOTI4HI», SKi OTPUMYIOTH 32  JOMOMOIOIO
CHeLiaJIbHUX MIPOMHUCIOBHX TEXHOJIOTIH.

Jo mepmoi TpymMm cCiig BigHECTH TOPIOYi rasu
METaypriiHOr0 BHPOOHHUITBA (IOMEHHUH, KOKCOBHIA,
KOHBEPTOPHHI), CYIMYTHHKOBHH Ta3 HAPTOBHHOOYTKY,
IIaXTHI Ta3W, W iHmi moOiyHi roproui ra3m [25]. dpyry
TpyIy HETPATUIlifHUX BHIIB TMAIWBa, SKi BIAOBITAOTH
BUILE3raJlaHUM BUMOI'aM, MPEACTAaBISIOTh JIMIIE JiBa
NPOJYKTY: CHHTETHYHHH Tra3 (cuHTe3-Ta3) i BOJEHb. Y
0arathbOX BHINAJAKaX BOHU CHIBICHYIOTb B OJHOMY
NPOJAYKTI B PI3HUX MapLiaJibHUX CIIBBIJIHOUICHHSX, aje
YMOBH CIHOXHBaHHS LBOTO Tra3y He NOTpeOyloTh IX
posninennsi. IIpore € cyTTeBi BiMIHHOCTI B mpolecax
OTPUMaHHS | BUKOPHCTaHHS CHHTE3-Ta3y pa3oM 3 BOJHEM
Ta BHJOOYBaHHS CaMOTO BOJHIO, TOMY 1 PO3IISTHEMO iX
OKpeMO.

3. HorpiOHi o0O0cAru HeTpaguUiHHUX NAJUMBHMX
pecypciB 1is manespenux HI'Y

3.1. O6car noryxHocteit ManeBpenux [1I'Y, ski HeoO-
XiZIHO 3a0€3MeYNTH ANBTEPHATUBHUM I1aJIMBOM, BU3HAYMMO,
BUXOJSTYM 3 HAMTIpImIOro CcIieHapiro, HaBemeHoro B [2],
3TITHO 3 SKUM, Ie]ilT MaHEBPEHHUX MOTY)KHOCTEH CKIiazie
6mmpko 4-x I'Br. IlpwifHSBIIM B OCHOBY PpO3paxyHKY
JIiHeapu30BaHUK XapakTep PpO3MOJIIYy IOTY)XHOCTEH Yy
MaHEBpPEHOMY Jiana3oHi, OTPUMYEMO piYHUHA 0OCsT
eJIEKTPOSHEPTil, SKUil BOHN MAIOTh 3a0€3MeUNTH:

4,0 Bt * 2500 rog = 10000 I'Bt'rop.,
a60 36 000 mua M/TX.

BpaxoBytoun KKJI cywacHux arperartiB: 42 % s
I'TY ta 55 % pmna [I'Y [26], BignoBigHO O iMOBIpHOI
Tporopii iX BUPOBaHKEHHS, 3HAHIEMO, IO U OTPHMaHHS
TaKOrO0 BHUPOOITKY EIEeKTPOeHeprii po3paxyHKOBHHA oOCsT
manmBa, MoTtpiOoHoro mmst 4-x I'BT MaHeBpeHHMX MOTYX-
HocTel, ckinane 76 muH [k, ¥V mepepaxyHKy HA YMOBHE
MaJIMBO ISl BEJIMYMHA CTAHOBUTH 2,6 MIH T. y. 1. Y pasi
BUKOPHUCTaHHS U1 IBOTO IIPUPOJHOTO Trazy Horo
noTpiOHuit o0csr cknane 3,04 Mapa KyO. M.

3.2. I'a30TypOiHHI YCTaHOBKM pO3paxoBaHi Il poOOTH
Ha TIPUPOJIHOMY T'a3i i JISTKOMY piIKOMY MaJMBi, aje 3/1aTHi
CHAJIOBATH TAaKOXX HU3BKOKAJOPIHHI ra3d, OTpUMaHi B
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metanyprii ToMy ayXe TNepCrHeKTUBHO BUKOPHUCTAHHS
[I'Y B MeTanypriiiHOMy KOMIUIEKCI, [Ie BIacHa moTpeda B
enektpoereprii cranoButh o 2000 MBrt. Yrtumizarmis
TEIUIOTH JIOMEHHOTO Ta3y NpU BHUKOPHCTaHHI MapoTa3oBHX
YCTaHOBOK THOTYXkHicTI0o 150 MBT mo3Bomuts y Macmirabi
Vkpainn no 2,5 I'BT enekrporeHepyrounx MOTY>KHOCTEH,
sIKI MOXKyTh OyTH CHpsIMOBaHI Ha BJacHi MOTpeOM MeTa-
Jyprii 1 GpakTUYHO BUBECTH 1l Ha PEKMM caMO03a0e3MeUECHHS
1o enektpoeneprii. Lle 1onomorke iCTOTHO 3HU3UTH HAaBaH-
TaXXCHHS HA TEIUIOBY eHepreTuky [22; 27]. OxymHicTh
enexTporenepyrounx i npusogaux ['TITY, mo npamtooTs
Ha ra3ax MeTalypriiHOro BUPOOHMIITBA, CTAaHOBHTH HE
Ginpire 2-3 pokis [27].

Ha madtonepepoOHuX 3aBomax YKpaiHH, Ha SKHX
BIIPOBA/KEHO TEXHOJIOTIi TIHOOKOI mepepoOKku Ha(TH,
YTBOPIOIOTBCS BIAXOOM Yy BHUIVIAAI HAa(TOBOTO KOKCY
(B’s3kxi Bigxomu). CydacHOIO TEXHOJIOTIEIO YTHITI3aIil
TaKWX BIOXOIIB UL BUPOOJICHHS CJEKTPOSHEprii € iXHs
razudikauis B I'TITY i3 BHYTPIIHBOLMKIOBOIO Tra3udi-
kamiero. Binxozie Tineku Onecbkoro HII3 micims momep-
Hizarii Buctaunth i ['TITY moryxkuictio no 350 MBT
[27].

Kpim Toro, Ha ycTraHOBKax KaTaJiTHYHOTO KPEKiHTY
(Mosupcekuit  HII3, Binmopyce), y 3HauHHX o00csrax
BHPOOIISACThCA SIK MOOIYHHMIA TPOTYKT BOJHEBOBMICTHHIHA
«cyxuity ra3. BiH mpencraBise co0or0 cywmim rasis,
TUTIOBUH 3MICT SIKOTO BKJIFOUYa€: BoAHIO 10 20 %, MeTaHy
1o 28 %, erany no 13 %, ermreny nmo 13 %, asoty o 18 %,
cipkoBogaio 10 30 ppm. TemnmoTBopHa 3maTHICTH 3a3Ha-
YyeHoro rasy craHoButh 6500 Kkam/kr. 3a cBOIMH TexHid-
HUMH XapaKTepUCTUKAMM L€l Ta3 BHUSBHBCS LIJIKOM
OpUIATHUM  JUIl  BUKOPHCTAHHS B Ta30TypOiHHMX
YCTaHOBKAX, 1110 OyJI0 OE3MepeyHO TOBEACHO KiTbKapiuHUM
nocsigom ekcrutyaraitii ['TJ BupoOuunrsa JIIT HBKI
«3opsa-Mammpoekt» y CKiaai Ta3oTypOiHHOI enexTpo-
CTaHMil MoTyxHicTio 15 MBT.

Jnst  BupimeHHS TpoOsieM, TIOB’S3aHUX 3 BHKO-
PHUCTaHHSIM BOJHEBOBMICTHOTO Ta3y B SIKOCTI MajMBa JUIs
I'TY, migmpuemcTBoM OyB BHKOHAHHWHA BEIUKHH 0OCST
JOCIiTHO-KOHCTPYKTOPCBKUX ~ podiT 1 3xilicHeHa
MOJIEpHI3allisl BUTYHA JUIsi HPUCTOCYBaHHS HOro JI0
«cyxoro rasy». Y pesynbTari 3’sBunachk nepma B CHJ
ra3oTypOiHHA €JIEKTPOCTaHIIisS, 1110 MPAIfOE Ha BYTICBOI-
HEBOMY Ta3i 3 BUCOKHM BMicTOM BojHIO [28]. TuM camum
MPaKTUYHO JOBEJIEHO, IO JO 3arajbHOTO 00CATY BUJIB
najauBa, NPUJATHUX A kuBieHHs ['TY, onHo3HauHO
JIOJTy4EeHO BOJICHb.

Hasegeni jgaHi cBiguath, 110 HABITH OLILIN A0AMIMBE
CTaBJICHHsS JI0 HAsBHHUX Y BITYM3HAHIN NPOMHCIOBOCTI
pecypciB, sIKi He BUKOPUCTOBYIOTh y JOCTATHIH Mipi, MOXe
3a0€e3MeYnTH 3HaYHy YacTHHY OOCSTY MajvBa, HOTPIOHOTO
Jutst BipoBapkeHHs B eHepreTuky [ TY-ITT'Y -TexHosorii.
IIpore oxpecieHi B [bOMY TIAMYHKTI HampsMu
CTOCYIOTBCS MIEPEBAXKHO 3aXOJiB eHeprozoepexeHHs abo
3HIDKEHHSI €HePrOBHTPATHOCTI BITYM3HSHHMX Taly3ed Mpo-
MHCJIOBOCTI, 3AaTHUX 3MEHILIUTH HABAHTA)KCHHS Ha 0a30BY
TEIUIOBY €HEPIeTHKY, i, MOXIIMBO, JIMIIE TPETWHA 3 HUX
MOKE pealbHO OYTH BHKOpPHCTaHa B cdepi MaHEBPEHOI
reHepattii.

3.3. Tomy crpateriunuii HanpsIMOK BripoBapKkeHHs [ TY
i [II'Y B 3arayibHy €HEPreTHKY IOB’s3aHUN 3 HE3MiHHOIO
MoTpeOO0I0 y BUKOPUCTAHHI B SKOCTI IIEPBUHHOTO I1aJIMBa
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BYT1UJIJISI, 3alaCH SIKOTO Y PI3HMX KpaiHaxX CBIiTy, 30KpeMa,
B YKpaiHi, focuth Bemuki. [Ipote meit momut noeqHyeTsCs 3
JoMmaraHasM ckopodeHHs BukuAiB CO,, mo 3ymMoBHIO
HaraJbHy BHMOTY B 3allpOBapPKCHHI HANIMHUX, MaJOBif-
XOOHHUX | KOHKYPEHTO3JATHHUX 3a IIHOI Ta30TypOiHHOI
TEXHOJIOTI] CHalroBaHHA 30aradyeHoro BOJHEM CHHTE3-
rasy, oTpumanoro 3 Byrimis [29; 30].

Hns edextuBHOoro Bukopuctanus ['TY Ha Byrimm
MOTPiOHE CTBOPEHHS CUCTEM HOTo ra3udiKallii Ta OUUIICHHS
OJICPIKAHOTO Ta3y BiJi MEXaHIYHHMX JOMIMIOK 1 IIKIITABUX
ra30BHX KOMIIOHEHTIB, @ TaK CaMO PEKOHCTPYKIIisl Pi3HOTO
CTYIEHS CKIIAJHOCTI Ia30BUX TYpOiH, y MepILy 4epry iXHiX
kamep 3ropstHHA. [lpm  rasmdikamii OpakTHYIHO —BCA
OpraHiyHa Maca IajnBa IEPETBOPIOETHCA B Tas3, IO MOXKE
CMAIIIOBATHCS B KaMepax 3rOPSHHS Mapora3oBUX YCTAaHOBOK
(TIT"Y) abo B Tonkax KoTiiB [31].

Bimbmiicte  po3poOOK, TOB’S3aHMX 3 TEXHOJIOTIEIO
razudikamii  Byriuii, COpsSMOBAaHO HA  IHTETPALIIO
rasudikatopa B mapora3oBuii nuki. Jlimzepamu B Takiid
TexHoorii, HazuBaHi «[I['Y i3 BHYTPILIHbOLMKIOBOIO
razudikamiero (BLI) — gas turbine for Integrated
Gasification Combined Cycle (IGCC)», e General
Electric, Siemens i Mitsubishi. OcranniM wacom min
THCKOM eKosoriyHnxX BUMOT cucteMu |GCC momoBHIOIOTE
ycranoBkamu CCS (Carbon Capture and Storage —
YIIOBIIIOBAaHHS BYTJIEKUCIIOTO Tra3y) [30].

For a Dual Fuel GT (Gas/Natural Gas)

100

Mix Permitted
(Allowable Splits)

Xowa mponecu rasudikanii BYriib NPOMHCIOBO
OCBO€HI ¥ BUKOPHUCTOBYIOTHCS y TOCIOJAPCHKUX IMIJISX
oimpmmre 100 pokiB, iX 3acTocyBaHHSA Al BHPOOHHIITBA
EJICKTPOEHEpPril CTaJlo CepHO3HO pO3IIIANATUCS JIUIIE
TICNISA TOSBU Tra3u(iKamifHIX CHCTEM, SIKi TIPALIOIOTh i
THCKOM, 1 TOTY)XHHMX Ta30BHX TypOiH. ['asuikamis min
THCKOM € HaiOUIbII €pEeKTHBHOIO B TEXHOJIOTITHHX CXEMax
i3 TII'Y, OCKUIbKH B LIbOMY BHUINAJKy 3HWKYIOTHCS BUTPATH
Ha JOJATKOBHM CTHCK Tra3zy Mepel IOJadel0 B KaMmepy
sropsiHHs [31]. TerwioTa, mo BiABOIUTHCS TPpH ra3udikarii
BYTULIA, YTHI3YeTbCS B OUIBIIOCTI BWIIAJKIB yCepeIuHi
mukny III'Y, 3 HpOro  3a0UpParOTHCA HEOOXimHI UIs
ra3udikarii mosiTps, mapa i soga [32].

[oryxni eneprernyni [II'Y 3 rasudikariero Byrimis
eKCILUTyaTyIOThCs 3a pyoexeM Oimprmie 10 poxi. 3a mei
Yac, HO-Teplie, NPaKTHYHO JOBEJCHa iX e(EeKTHBHICTS,
IO PeaIbHO HAONMKY€EThCA O MOKAa3HUKIB YCTAHOBOK 3
TpaJUIIHHAM TAJIUBOM, & TO-IPYTe — BiIOYBAETHCSI TPOIIEC
X TONAJBIIOrO0 BAOCKOHAICHHS IO BCIX IapaMerpax, sK
TEXHIKO-CKOHOMIYHHX, TaK 1 €KOJOTYHUX. BripoBamkeHHS
TaKMX YCTAaHOBOK Y BEJHKY €HEPIeTHKY 3IIHCHIOEThCS 3a
JOCUTh M’SIKMM CICHApieM: IIOCTYIIOBHH Mepexia Bil
CTMAIIOBAaHHA YHCTOTO TIPHPOAHOTO Ta3zy dYepe3 CyMill
Woro i3 cuHre3-razom ax no 100 % 3amimenHs. Haxo-
MMMYCHUIA JIOCBiJ 3aCBiqUy€ MOJMJIMBICTD 1 TIEPCHEKTHBHICTh
TaKoOro HUIAXY: Ha puc. 3 HaBelleHa JiarpaMa MpHITyCTH-
MHUX TIPOTIOPIIH 3MINIyBaHHS MpH 30€pe)KECHHI OCHOBHUX
pobounx mapamerpis [30].

Shaded: Mix
() Nt Permitted

Approx 20

+ % Split Is in Terms of % GT Total Heat Consumption

% Split

% Natural Gas

% Syngas

BKGT25004A . ppt

Puc. 3. [liarpama npuiycTUMHX MPOTIOPLIN 3MINTYBaHHS «CHHIa3/TIPUPOJL.TA3»

3a3HaueHi 00CTaBHMHY BOAYaIOTHCS UIKOM PUPOIHUMH,
aJDKe CKJIaJ OCHOBHHMX KOMIIOHEHTIB CHHTE3-Ta3y pi3HOTO
MOXO/DKEHHS (3 PI3HMX COPTIB BYTUUII) € TPaKTHYHO
OJJHAKOBHM, X04a iX CIIBBIJHOIICHHS MOXYTh BapirOBaTUCh
Yy JOBOJI IHAPOKKX MeXaX. Bix bOoTo 3alexiTh TermaoTa
3TOPSHHS KOHKPETHOTO CKJIaAy CHHTE3-Tasy i, BiATIOBIIHO,
0COOJIMBOCTI KOHCTPYKTHBHOTO O()OPMIIEHHS TIEBHUX BY3IIiB
I'TY. V 1abn. 1 HaBeneHO THNOBMH CKJIAJ CHHTE3-Ta3zy Ta
XapaKTepHi MEeXi BiICOTKOBOT'O BMiCTY KOMITOHEHTIB.

Tabauys 1

TunoBuii ckj1aj CHHTE3-Ta3y
KomnonenTu (e{0] H, CO, N, CH, H,S
Ckuan, % (06) | 35...60 | 18...35 [ 3...17 | 1...11 | 0...1,5 | 0...0,1

Tenmora 3ropsiHHS PI3HHX «COPTIB» CHHTE3-Ta3y
cranoButh 8000...12500 kJbK/M>; BHXin razy ckiaaae
1,6...2,2 M3/KF; BUKOPHUCTAaHHA Byriemio — 95...98 % i
KK/ razudikamii 70...72 % [32].
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Kopucryounch MM JTaHUMH, 30KpeMa, TPUHHIBIIN
CEPEHIO TeIUIOTY 3ropsiHHs cuHTe3-rasy 10 MJDi/m® i
npoayKTHBHICTs rasubikanii (Buxiz rasy) 2,0 m/xr,
3HaKEMO, 0 Ul OTPUMAaHHS 3a3Ha4eHuX y 1. 3.1 76 mupg
MJIK TerioBOro eKBiBageHTy HOTPIOHO 7,6 Mupm M
CUHTE3-Ta3y i, BiAMOBigHO, 3,8 MIIH T BYTiJUIA JJIsl Ta3u-
¢ikamii. Ym € Takuit pecypc?

3a gannmu [33], HAUIUIIIOK €HEPTETHYHUX BYTiJb, SIKi
MOJKJIMBO BUKOPHCTATH 3a MeXaMH 0a30BOi TeHepariii, He
nepeBumye 3,4 MiH T. TakuM 9uHOM, TTOTIEPETHS OIiHKA
MOJIJIMBOCTI 3a0e3NeyYeHHs] HEOOXiJHOrO [yl MaHEB-
peHoro cextopa enepretuku mapky I'TY-III'Y 3a paxyHox
TEXHOJIOTIH BHYTPINIHBOLMKIIOBOT Ta3udiKallii BIacCHOTO
Byriumst (IGCC) Bussisie 10-BigacoTkoBHI nedimt pecypcey.
ToOT0, 471 MOBHOMACIITAOHOTO BTUICHHS CTPAaTErii BIPO-
Ba/DKCHHS B MaHEBPEHY TIEHepalilo Napora3oTypOiHHHX
YCTaHOBOK HEOOXiMHO Bimmrykatu npuOmm3Ho 0,5 MIH T
BYTUIIIS, a TOYHIIIE, JDKEPEIO OTPUMAaHHS CKBiBaJCHTY
1 mapa M° cHHTE3-Ta3y.
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Jlns 1mporo icHyroTh 1Ba mupixd. llepmmii — 1€
BUKOPWCTAHHS  TEXHOJOTiH  mim3eMHOI  rasmikamii
BYTUIBHUX IDIACTIB, HENPUIATHUX IS IIAXTHOI PO3POOKH.
Hpyruit — me Ge3mocepeHiii BUPOOITOK BOAHIO 332 PaXyHOK
BiTHOBJIOBaHHX J[KEPEIT CHEPTii.

Momo mimsemuoi rasmdikamii Byriwm (III'B:
Underground Coal Gasification — UCG), to Bigoma
noHeupka kommadis JITEK yxke kiibka poKiB BHBYAE
MOXIJIMBICTh 3aCTOCYBaHHSI TaKMX TEXHOJIOTIH Ha CBOIX
BYrulbHUX mignpueMcTBax. IlomepenHi pesyiapratu M
PO3paxyHKH MOKa3aJll NEePCIEKTUBHICTh JAHOTO HAIpSIMKY.
3a eKCHepTHUMH OILIHKaMH, COOIBapTICTh OTPUMAHOTO
CHHTE3-Ta3y HuUjcue Clanyegozo i Oim3bKa 10 MPHPOA-
HOTO Tazy, mo Ao0yBaeTscs B Ykpaini [34]. Kpim Toro,
3a3Hau€Ha TEXHOJIOTiA TpHIaTHA 1 JUIA 3aJydeHHS 0
MAJTMBO-CHEPTETHYHOTO OallaHCy BEIMYE3HOI KIIBKOCTI
HEKOH/IWIIIMHUX I IIAXTHOTO BHUIOOYTKY BYTIIBHHX
IUTaCTiB Ta TPOIUTIACTKIB, pecypch sKuX y JIbBiBCBKO-
BonmHChKOMY KaM’sIHOBYT1UIBHOMY OaceiiHi OLHIOIOTHCS
B 74 MIH T, IO JO3BOJIAE OTPUMATH 32 MPONOHOBAHOIO
TexHooriero [35] monan 60 mipa M CHUHTE3-Ta3y, y TOMY
apci 27 MIpa M° BOJIHIO.

Otmxe, moreHmian 3abe3nedeHHs MaHeBpeHux I[II'Y
HETPaIULiHAM T'a30BHM IIaJIMBOM BIIACHOTO BUPOOITKY,
OUTKOM JoctaTtHil, xo4da TexHomorii III'B motpebyroTs
TOJANBIIIOTO BAOCKOHANIEHHS [32].

Tomy nmopeyHO 3BaKHTH Ha IIE OAWH HANpPSIMOK
oaepxkaHHd nanmuBa ana I'TY — TIT'Y. ﬁneTLCﬂ po
BOZICHB, SIKMII BUPOOJISIETBCS 0€3 BUKOPHCTAHHS BYTJICBOJI-
HEBUX CIIOJIYK 1 BUKOIHMX €HEPrOHOCIiB, MepeBaXHO TOI,
IO OTPUMYIOTh €JIEKTPOJII30M BOJIH.

4. TlepeaxymoBuH [Jsi 3ajydyeHHs B NaJIUBHMIi
apceHaJs1 ra3otrypOiHHHUX TeXHOJIOTiii BOJHIO, OTpUMa-
HOI0 3 BiIHOBJIIOBAHUX JIZKepeJI

4.1. Boaens 3a Temio(i3WYHUMH BIIACTUBOCTSIMH
CYTTEBO BIAPI3HAETECA BiA TPUPOJHOTO Tazy, aie
HE3aJIeKHO BiJ cmoco0y HOTo OTPUMAaHHS, BiH IIIKOM
MIPUIATHUHN U1 BUKOPHCTaHHA B SKOCTiI mamuBa B [ TVY.
[MpuponHo, 1m0 3acTOCyBaHHS BOIHIO BHUKJIHMKAE 3MIHH Y
rapaMeTpax TepPMOJIMHAMIYHOTO HUKITY, MacoBii BUTpaTi
rasy, CTeleHsX CTUCKY, yMOBaX OXOJIOJDKEHHs Jlonareii, a
1€, Y CBOIO Yepry, BINIMBAE HA MEPEPO3MOILT MOTYKHOCTI
MDK TypOiHOIO Ta KOMIIPECOPOM, 1, B KIHIIEBOMY PaxyHKY —
Ha BHXIiJHI XapaKTepPUCTUKH Ta30B0i TypOiHu [36]. Ane x
JUTSL TOTO 1 IPOBOATHCS JIOCHIPKEHHST OCOOJIMBOCTEN pEeKu-
MiB ¢yHKIioHyBaHHA ['TY 1pH 3aMiIieHHi IPUPOJHOTO ra3y
BOJIHEM, BHKOHYIOTBCSI pOOOTH 3 NMPUCTOCYBaHHS 10 HHOTO
Kamep 3TrOpsIHHS, HAaNpsMHUX JIONATeH Ta IHIIMX BY3IIB i
3IIACHIOETBCS HEoOXiTHa MOJEpHi3alii MamuH, 100
MaKCHMaJIbHO BHKOPHCTaTH EHEPreTHYHMH MOTeHIial
BOJIHIO 1 KOHCTpYKTHBHUH norennian ['TY [37]. IIpore mi
npobmemu, sk OyjJo 3rajaHo BHWINE, IiJIAIOTHCS
po3p’sizanHi0. KpiM TOro, pexum BBEJCHHsS BOIHIO B
nanuBHUHN pecypc ['TY nependayae mocTymoBHil mepexis
BiJ c1ab0 HACHYEHUX BOJHEM CyMillIel MPUPOJTHOTO abo
CHHTE3-Ta3y N0 OiNbIn 30aradeHux, SK BilOOpa)keHO Ha
puc. 3 [30]. Bpemri-pemr, B ITamii 3amycTuim Ha TIOBHY
notyxHicth 16 MBt III'Y-enekrpocraniito «®Dy3iHa»
(mobin3y Bewnernil), sika koM npatroe Ha BoaHi [11].

Jpyroro nepeayMoBOIO 3aCTOCyBaHHS BogHiO B ['TY-
TEXHOJIOTISIX € Horo NocTynHicTh. B minoMy y cBiTi oTpH-
MYIOTb 0J113bK0 60 MJIH T BOJJHIO, SIKHI BAKOPHUCTOBYETHCS B
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pizHEX cepax MPOMHUCIOBOCTI, a BUPOOISIFOTH HOTO Tiepe-
Ba)XHO TAPOBUM PUPOPMIHTOM MPHPOJHOTO Ta3y. 3po3y-
MLJIO, IO CTIANTIOBATH TaKMHA BOAEHb Oe3rmy3mo. s Bupo-
OITKy €HepreTHYHOTO BOAHIO B IPOMFCIIOBHX MAacIITa0ax
HEOOXiTHO y MaKCHMANbHIA Mipi 3acTOCyBaTH ajbTep-
HATHBHI CLIOCOOH BHPOOHHIITBA.

Haii0inbmr OpUAHATHEM Ui BHPIIICHHS  I[OTO
3aBJaHHs € BUPOOHHMILTBO BOJAHIO €JIEKTPOJII30M BOIM i3
3aCTOCYBaHHSM BIJTHOBIIOBAaHMX JDKepen eHeprii. Bin
IHIIMX METOAIB LeH TMpoec BHUTIJHO BiJPI3HIETHCS
JIOCTaTHBO MPOCTUM aIlapaTypHUM 1 TEXHOJIOTIYHUM 0(OpM-
neHHsIM. OCHOBHOIO CHPOBHHOIO B IIbOMY BHIIAJIKY € BOJIA —
IJTKOM JIOCTYIIHE i IPaKTHYHO HeBUUEpITHE uKepeo [38].

TonoBHIME 0OCTaBMHAMU, IO OOMEKYIOTh MOKITUBICTD
MacImTabHOTO — BIPOBADKCHHS  Ii€l  TEXHONOTii, €
C€HEPTOBUTPATHICTh 1 BapTICTh KIHIIEBOTO TIPOAYKTY —
TOBapHOTO BOAHIO. Y PE3yJbTaTi YUCICHHHUX OCIHIIKCHB,
MPUCBAYCHUX Il TpoOieMi, IOUIIbHICT MOOYIOBH
IHTErpOBaHMX BITPO-COHSAYHO-BOJHEBHUX 1 TiOpUAHHMX
€HEepPreTUYHUX KOMIUIEKCIB 3 BOJHEBMM LIUKJIOM Ha
CHOTOJHIIIHIA [IeHh CTana MPaKTHIHO O4YeBHIHOI [39].
Oco061MBO MEpCNeKTUBHUM 3 MOTIISAY Ha MaKCHMaJbHE
3MEHILECHHsT COOIBapTOCTI BUPOOJICHOrO BOJHIO  BHSIB-
JSETBCS CTBOPEHHS TAaKMX KOMIUIEKCIB Ha MOPCBKHX
mwraByunx Mmiatpopmax (MEK-BL]) y mensdosiit abo
npubepekHid JTUMaHHIM 30HAX 3 IX crenudigHIMH
MIPUPOTHO-KITIMATHIHIMH yMoBamu [40].

He 3armm6rmrorounics y moapoOwIl, 3a3Ha4UMO TOJIOBHE,
II0 BH3HAYa€ TNEPCIEKTUBY IHTErpamii BiJHOBIIIOBAHO-
BOJIHEBOTO LUKy 3 Ta30TypOIHHHMHU TEXHOJIOTISIMU: TO-
mepie, e € mporeaypa, auamoridsa BIII' Byrimis,
TUIBKKM 00’€KTaMH NEpPETBOPEHHS B HHOMY BHCTYNAIOTh
iHII JpKepena eHeprii; a mo-upyre, 1 HalBaKIuBile —
(aKTUYHO JOCATHYTI YMOBHM OTPUMAaHHS KOHKYPEHTO-
CIPOMOXKHOI IIHA HA Meni0émicm BOMIHIO. 33 NaHUMU
po3paxyHkiB [41], mpoekr, moOymoBaHHil HA MiHOBIH 6a3i
me 2010 poky, 103BOJIsIE BUITYCTUTU HAa PUHOK BXKE 3apa3
TOBapHH BOAEHb 3a miHor 200 momapis 3a 1000 e,
INokaxemo, moO 3aBASKH IbOMY B YKpaiHi iCHYIOTh
peasbHi MOXKIIMBOCTI CTBOPEHHS HOBITHBOI Ira30TypOiHHOL
texHosorii Integrated Renewable Hydrogen Cycle — Gas
Turbine IRHC.

4.2. Bizememo, Hanpukiaf, III'Y kmacy 25 MBT Tamy
UGT 25000 CC1 noryxHictio 44 MBTt. [lnst BupoOiTky 1
MBrTox. enekTpuuHOi eHeprii BoHa cramoe 165 HM
MPUPOJIHOrO ra3y, IO 3a TEIUIOBUM EKBIBAJICHTOM
nopiBHIOE 462 HM® BomHIO. Y pa3i BHKOPHCTAaHHS i€l
M[I'Y nis cTBOpeHHs MIKOBOI €JIEKTPOCTAHLIl 3 PiYHUM
HapoOitkom 2000 roguH HeOOXiHO MaTH BUPOOITOK
BOHIO B 06Csa3i 41 mmm uM® Ha pik. J{1s mpHPOIHO-
KIIIMaTHYHUX YMOB, IPUHHATHX B TpoekTi [41], mutomuit
piuHMHA BHUPOOITOK EJIEKTPUYHOI €Heprii BITPOCOHSYHHM
€HEProKOMIUIEKCOM, 1[0 CIPSIMOBYETHCS Oe3MOCEePEIHBO
HA ENEKTPONi3 BOAM, cTaHOBHTH 750...800 HMY/KBT,
T00TO /U151 3abe3neueHHs podotu obpanoi [1I'Y nporarom
POKY B ITIKOBOMY peXUMi MOTPiOHO iHCTamoBaTH 52 MBT
MOTYXHOCTI BITPSHUX 1 COHAYHUX €HEPTrOyCTaHOBOK.

Y ToMy X TpOEKTi TOKa3aHO, MO0 TpPH IILOBOMY
BUKOPHCTaHHI BITPOCOHSYHUX T'€HEPYIOUMX YCTaHOBOK
JUISL )KUBJICHHS €JIeKTpoJlizepiB 0e3 TpaHCHOPTyBaHHs Ha
JaIbHI BiICTaHI BUPOOJICHOTO MPOJYKTY, IIUTOMa BapTICTh
ycTaTKyBaHHs 3MeHuyeTbest o piBHs 800...900 non./kBr.



Haykosi npaui. TexHoeeHHa be3rneka

VY migcymMKky oOcsT iHBECTHIIIN AJIs pealtizamii TeXHONOTil
«Gas Turbine IRHC» ma 6a3i ycramosku UGT 25000
CCl1 cknane 41...47 mutH 1oa.

[Ipu cniBcTaBNeHHI i€l CYMH 3 BapTICTIO MMPUPOIHOTO
ra3y, o0car skoro Mmae 3amictuté yctaHoska IRHC, —
14,6 mma HM® 33 HHOIO 0,42 non/am® , o JopiBHIOE 6,15
MJIH JIOJl. Ha PiK, 3HAIEMO, IO OKYIHICTh iHBECTHIIiN
cknane 6,5...7,5 pokiB.

CBiJUeHHSIM BHU3HAHHS MEPCICKTHBHOCTI HOBITHHOTO
HATPSAMKY B CHEPIeTHIIl, SKHA MU OXapaKTCPU3yBallU SIK
Gas Turbine Integrated Renewable Hydrogen Cycle, €
PAA TPOCKTIB, HEIIOJABHO 3aMPOBA/KCHUX Y NEKITBKOX
perionax. 3okpema, B €runti [II'Y 135 MBT nomoBHeHa
COHSMHO-TEIUIOBOI) YCTAHOBKOIO y TMOIEPEHROMY CTYIICHI

mapomneperpipada, 00 MIIBHIWIO 1i TOTYXHICTH 10O
150 MBT [42].
43. OcoOmuBO CHPUATINBI OOCTaBMHH A  CIO-

PYLKEHHSI TIUIOTHOI JOCHIZHO-IPOMHUCIIOBOI I1apoOra3oBoOi
€JIEKTPOCTaHIIl 3 BHKOPUCTaHHSAM BOJHEBOTO IIaJMBa,
OTPUMAHOTO 3 BiJTHOBIIIOBaHUX JiKepes, chOpMyBaUCh Y
Miclli  pO3TallyBaHHS BHIIPOOYBAJIBHOIO  KOMILIEKCY
«Kabopray». Po30ynoBana tam indpactpykrypa I-oi yepru
JIIE-110 ta mpupomHuil apeain, IO NPUMHUKAE T0 Hei,
CKJIAJUCS B YHIKaNbHY CYKYIHICTH (aKTOpiB, SKi
JI03BOJIIIOTE y KOPOTKMH TEPMiH CTBOPUTH IPOMHCIIOBHNA
MPOTOTHIT  €()EKTHBHOTO EHEPreTHYHOIO arperary Ha
BOJHEBOMY MAJIMBI 1 CTAPTOBY IUIOMIAJAKY LIS peaizamii
HOBITHBOT Ta30TypOinHOT TexHouorii Integrated Rene-
wable Hydrogen Cycle.

Bepesancbkuii smmaH, Ha Oepesi SKOTO 3HAXOIUTHCS
BUpoOHMYA Tutonianka «Kabopray, i3 mioriew a3epkaia
60 KB. KM, a TaKOXX 3HAYHI TEPUTOPIl 3eMenb, IO
MPUMHUKAIOTH 70 Hel, T03BOJISIFOTh PO3TOPHYTH IIUTHHA MapK
BITPSIHMX 1 COHSIYHMX eHeproycranoBku Bix 100 1o 300 MBt
MOTYXHOCTI, Ha TIPONYCKHY 3/JaTHICTh SIKOi pO3paxoBaHa
JHIA eNeKTponepenadi, Mo CHOoIy4YeHa 3 BUIPOOYBaIb-
HUM KOMIUICKCOM.

Po3paxyHOK €HepromnoTeHIiary BiIHOBIIOBAHUX [KEPEIT
i piYHOrO BHpOOITKY €JEeKTpOeHeprii Ha 3a3Ha4yeHiH
TEPUTOPIT IUJIKOM aHATOTTYHHUI TOMY, 110 BUKOHaHuUi y [43]
JUIS  TUIONI IIJaMOCXOBHIL MUMKOJIAiBCHKOrO TJIMHO-
3€MHOTO 3aBOAY Ta IMPWIIETJIO] 10 HUX akBaTopii by3pkoro
JUMaHy — BIACTaHb MK HUMH IO HIMPOTI Jiumie 35 KM.
PesynbTar po3paxyHky mokasas st «KaGopru» BanmoBuit
BHPOOITOK enekTpoeHeprii B obcs3i go 400 Mt kBT TO1., 32
paxyHOK sKOi MOXHA oTpuMati 80 MIH HM® BOJHIO HA

pik. Sxmo ansa ¢yHKuioHyBaHHs MmikoBoi I1'Y-44 Gyne
BHKOPHCTAHO 3TiIHO po3paxyHKy nume 41 MiH KyOiB i3
3a3HaueHnX 80 MIIH, TO 3aMWIIOK y 39 MIIH y BHTJIAAI
BOJHIO i BUPOOIIITH HE TOTPiOHO. 3aMicTh IIOTO JOLLITEHO
peamzyBatn Maibke 200 MiH KBT'TOI HEBHKOPHCTAHOI
eneKTpoeHeprii 3a «zeneanmy Tapudom (0,46 €/ kBt rox.) —
TOAI BiJ COHSYHOI KOMIIOHEHTH MOXKHA OJIEp)KaTH
0,46*200 = 92 miH €.

be3 moapoOuie 3a3HaYMMoO, IO L CyMa CTaHOBHTH
omu3sko 30 % KamiTanbHUX BKJIAIEHL, HEOOXITHUX IS
CTBOPEHHSI BCHOTO BITPOCOHSYHOI'O €HEPrOKOMIUIEKCY 3
BOJIHEBHMM LIMKJIOM, TOOTO BiH OKYIHTBCS MEHIIE, HDK 32
4 poKH, TIOCTa4Yarouu MPOTATOM BCHOTO IIEPiOAY BOICHB
st [ITY (6e3komToBHO!).

BucHoBkn

HeoOxigHICT TOTaIHHOTO OHOBIICHHSI YCTAaTKYBaHHS 1
mepedynoBu Bchoro mapky TEC B VYkpaini motpebye
HETaHOTO MPUIHATTS PillleHb IIOJI0 CTpaTerii peadimiTamil
ramysi, iHakme mwiema st TEC  meperBoputhes B
Oe3aJbTepHATHBHUI IMIepaTuB — 3aKkpuTTa. [lpukianu
Casno-lllymencekoi, Byrieripckoi enexTpocTaHmiii Ta
1ie OUTBII HKAXJIMBUX TEXHOTCHHHMX KaTacTpo() BUMAararoTh
BXKUTTS BUIEPEIDKYBAJIBHHUX 3aX0JIB y chepli eHepreTHIHOl
Oe3IeKu i HeTOMyIeHHS HOBHX JKEPTB 1 BTpar.

Hnsa ¢popcoBanoro oHoieHHss TEC HeoOXimHe TepMi-
HOBE TPUIHATTA JEpXKABHUX IPOTpaM INOAO PO3BUTKY
MaHEBPEHNX MOTYKHOCTEH 1 3a0e31eeHHs BIPOBAIKECHH B
SHEPreTHKy KpaiHW Cy4JacHHMX E(EKTHBHHX Ta IIBHIKO-
OKYIIHMX [1apoTa30BUX YCTaHOBOK, B TOMY YHCI — 3
BHYTPILIHBOIMKIIOBOIO ra3udikaliiero Byriuist i TiOpuIHIX
CHCTEM 3 BHUKOPHUCTAHHSIM BOJHIO 3 BiJHOBIIIOBAaHHX
JOKEpes eHepril.

VYkpaiHa Mae pO3BUHEHY BHPOOHUYO-TEXHOJIOTTUHY
6a3y 1ns BurotoBneHHs ['TY pizHoro kambpy Ta cho-
pymxennst notyxuux [I'Y, obnagHanHs mis ra3udikauii
BYTUJUIL 1 [OCTaTHI HWOTO 3amacd, BeJIWYE3HI pecypcH
BiTHOBJIIFOBAaHMX JDKEpeN eHeprii, ocoOimBo B mpuode-
PeXHil 30Hi Ta Ha MIeNb(i, 3MaTHUX 320€3MIEUNTH CHEepTe-
THKY JOCTYIHHM 32 I[IHOIO BOJHEBHM MaJlMBOM B Oyab-
SIKMX TIOTPIOHHUX 00csTax.

Omxe, mnpoOJIeMH yKpalHCHKOI EHEPreTUKH Ta
eHepreTUYHOi Oe3MeKH — IIe He TeXHIYHa podiema, Iie He
BiZCYTHICTh ra3y. IIpobGiema — me BiICYTHICTH BOJI IS
MPUHHATTS pilIeHh BKJIAAATH TPOII HE TITBKK 3apaid
OJIiIrapXi4HUX IHTEPECiB, a TaKOXK 3apajdl 3J0POBOTO
TIIy37y.
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Haykosi npaui. TexHoeeHHa be3rneka

3AMIOPOXKEIND IOpiii MuxaiiioBuu — K.T.H, JOIEHT, CT. HAyK. CHIBPOOITHHK I[HCTHUTYTY BiIHOBIIOBaHOI
enepretuku HAH Ykpainu, Kuis
Kono naykosux inmepecie: TemioBa eHepreTHka, aTbTePHATHBHA CHEPTeTHKA.
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