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TEXHIKO-EKOHOMIYHI NOKASHWUKKN TEXHONOT i TENJI0BOI EHEPTETUKM,
LLLO EKCIJTYATYIOTbCHA B MAHEBPEHUX PEXXUMAX

Z171s1 NOKpUTTS HEPIBHOMIPHOCTI HABAHTaXEeHHSI eHepProcnucTemMm HeobxigHo BpaxoBy-
BaTu MOXJ/IMBICTb eKkcriyaTtalii eHepreTu4HUX yCTaHOBOK Y MaHEeBPEHUX PEXUMaX.
Po3rnsHyTO pi3Hi TexHosorii TennoBoi eHepreTukn: NapoTypOiHHI HaAKPUTUYHOIO
TUCKY, LU0 NpauylonTb Ha NPUPoAHOMY ra3i abo Ha kaMm’ssHOMY BYrinji, naporasosi,
ra3otypOiHHi Ta ra3onopLuHeBi ycTaHoBku. OTpUMaHoO GopMyau A/ PO3PaxyHKIB i
BM3HAYeHO BIMB POBOTN eHEePreTUYHUX yCTaHOBOK Y MaHEBPEHUX PEXMMAX Ha KO-
ediuieHTn KOpUCHOI Aii. BU3Ha4eHo BapToOCTi CTapPTy YCTAHOBOK TEMJ/I0BOI eHepre-
TUKN A5 6anaHcyBaHHSI MOTYXHOCTI eHeprocncTeMmmn 3a pPi3HOro 4acy rpocTor Ta
PIi3HUX UiH nanauvs. MpoaHanizoBaHO BIJINB MAaHEBPEHUX PEXUMIB Ha PECYPCHI rno-
Ka3HWKN yCTaHOBOK TEIM/I0BOI €HEPreTuKu.

Knw4o0Bi c10Ba: 7enioBa eHepretnka, MaHeBPEHUN PEXNM, KOeiliEHT Kopuc-

HOI gii, 4ac NpocTOoI0, BapTiCTb CTAPTY, PECYPCHI MOKA3HUKU.

B o00’exnaniii eneprocucremi (OEC) VYkpainu
icHye neinuT eNeKTpUYHOI MOTY>KHOCTI, MPHUYUHA
SKOTO B HECTIPUSTIUBINA CTPYKTYpl TeHEpPYIOUUX MO-
TYXHOCTEH €HEpProCUCTEMH, & caMe B HEHOCTATHIiH
KUTBKOCTI MaHEBPEHUX EHEproONIOKiB, SKi 3aTHi
LIBUJKO BUXOIUTH Ha POOOYMI PEXUM 3 rapsdoro
a00 3 XOJIOAHOTO CTaHy, 3MIHIOBAaTH B IMHPOKUX MEXK-
ax 3HaYCHHsI BUPOOJICHOT elekTpuaHoi eHeprii. Heoo-
X1THICTb MOKPUTTSL HEPIBHOMIPHOTO HaBaHTAKEHHS
MPU3BOANTH JI0 3HIKCHHS HAJIMHOCTI Ta €KOHOMIY-
HOCTI (DYHKITIOHYBaHHS €HEPrOCHUCTEMH, TOTipIICH-
HS SIKOCTi €JIEKTPHYHOT €HEeprii.

SIx MaHEBpEHI MOTYKHOCTI B €Bporti 1 B CBIiTi BH-
KOPHCTOBYIOTh Ta30Bi €HEProOIoOKH, ale B YKpaiHi
Oararo Takux OJNOKiB MepeBesieHi Ha poOOTy 3 BYT'ij-
nsM. TToryxuocteit ['EC ta TAEC nenoctatabo ams
MOKPUTTS IIKOBUX HABaHTa)KCHb, TOMY YKpaiHCHKi
EHEPreTUKH 3MYIIEeHI B SKOCTI MaHEBPEHUX BHKO-
PUCTOBYBaTH BYTiIbHI €HEProOIOKH, IO IPHUCKO-
PIO€ 3HOIIEHHS X OOJIaTHAHHS 1 MiJBHIYE BUKUIN
B arMocdepy. 3a nanumu Ykpenepro, B OEC Ykpa-
THM KO’KHOTO JTHS 3yHnHHAIOTH 7—10 eHeproOiaokiB 3i
3MEHILCHHAM HABaHTAXXCHHS BHOYI Ta 3aIllyCKaIOTh
y IIepioJ paHKOBOTO MAaKCUMYMY, 3yIIHHSIOTh BICHB,
00 KOMIEHCYBaTH 3pOCTaHHS BHPOOITKY €IEeKTpO-
eneprii Ha CEC, i 3amyckaroTh y nepioJy MaKCUMyMY
HaBaHTaXeHHs BBeuepi [1].

Bupimenns npobnem perymoBanns OEC Ykpai-
HU TIOTpeOye CTBOPEHHS 1 BBEICHHS B €KCIUTyaTallifo
JOAATKOBUX MAaHEBPEHUX TI'€HEPYIOUMX IIOTY>KHOC-
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Tel. s MoaeroBaHHS JOJATKOBUX 3aXO0/IB 3 IiABH-
IICHHS MaHEBPEHUX MOXKIHMBOCTEH E€HEProCHUCTEMH
HEOOXITHO 3HATH TEXHIYHI Ta EKOHOMIYHI TOKA3HUKU
TEXHOJIOTi{ TEIIOBOT EHEPTEeTHKHU 3 ypaxyBaHHSM PO-
0OTH B MAaHEBPEHUX PEKUMAX.

VY momnepenHiii ctarti [2] OIHEHO BILIUB pOOOTH
EHEPreTUYHNX YCTAHOBOK y MAaHEBPEHHX PEXHMAaxX
Ha BUTPATH MajJiBa Ha MyCKH Ta MTUTOMI BUTPATH Ta-
JIMBA 3aJICKHO BiJl HABAHTAXKEHHS IS PI3HUX TEX-
HOJIOTi TETJIOBOi EHEPreTHKH, OTPUMaHO (GopMymH
JUTSL pO3paxyHKiB. MeTO0 MomanbIIuX JTOCTiIKEeHb
€ BU3HaueHHA: KoedimientiB kopucHoi mii (KKII)
3aJIEKHO Bl HaBaHTA)XCHHS; BUTPAT Ha ITyCKH 3a-
JIS)KHO BiJl 4acy MPOCTOIO 1 [iH Ha MaJHUBa; BIUIHBY
MaHEBPEHUX DPEXUMIB Ha pecypcHi MOKa3HUKH; a
TAaKOXX TMOPIBHSHHS MOKA3HUKIB JJIsl PI3HUX TEXHO-
JIOTiH TeTJIOBOi €HEPTEeTUKH.

Ha ocHoBi 3aranpbHOIOCTYIHUX (QaKTHIHUX Ja-
HUX 31 CIIOKMBAaHHS IannBa i mpodimB reHepariii
CJIEKTPOCHEPTil JIF0YUX ENEKTPOCTaHIIi Ha Halio-
HaJILHOMY eHepropuHKy ABcrpadii 3a 2018-2019 pp.
¢dipma «Aurecon Australasia Pty Ltd» y poboti [3]
BH3HAYMJIA XapaKTEPUCTUKU PI3HUX TEXHOJIOTIH Te-
IJIOBOT €HEepPreTHKH, IO MPAIIOI0Th Y MaHEBPEHHX
pexxnMax. Po3misiHyTO HACTymHI TEXHOIOTIi: ra3o-
TypOinHi ycranoBku (I'TY), maporazosi (II'Y), ra-
sonopuaeBi (I'T1Y), mapotyp6inni (IITY) Hagkpu-
tnunoro tucky (HKT), mo mpamtorots Ha rasi Ta Ha
ByTiIi (Kam’ssHOMY ab0 Oypomy).

dipma «Aurecon» BH3HAYWIA KpPHBI TeIia
nanuBa OpPyTTO Ha BXO#i B ycTaHOBKH (QF

enia’

I'/lx/MBT'Ton 3a Q) U1 HOMIHAJIBHOTO Ta MiHi-
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MaJBHOTO HaBAHTaXXCHb BUIECHABEICHUX TEXHOJIO-
riit B ymoBax [SO. B IncturyTi 3aransHoi enepre-
tukn HAH VYkpainu Butparu termna nanusa OpyTTo
3a HOMiHAJIBHOI Ta MiHIMaJIbHOI MOTYXHOCTI Oynu
nepepaxosati B KK/] 6pyrro (%) 32 popmymoro:

KKT =(3600/ (100007

menia

»100 .

3a BuzHaueHnMu 3a popmynoro (1) KK/ 3a HoMi-
HaJIbHOI Ta MiHiManbHOI noTykHOCcTi B EXEL oTpm-
MaHi anpoKCUMAIiiiHI 3aJIeKHOCTI JJIT BUKOPUCTAH-
HS B TporpaMax IOPIBHSIHHS TEXHOJOTIH TEIIOBOT
EHEPreTHKH, 110 TPAIIOI0Th Y MAHEBPEHUX PEKUMaX.
3acTocoBaHo MeTO[ JiHiMHOT anpokcumartii st [ TY
GE 9E Alstom, IIT'Y 13E2 Alstom, I'TTY Wartsila,
IITY Parsons turbine HKT (Ha npupomnomy rasi),
IITY IHI-Toshiba HKT na xam’ssHomy Byrimmi, [ITY
Hitachi HKT na O6ypomy Byrimii. Ane B po6oTi [3]
HEe Mae maHux npo temwtodikamiiai 11TV, ski mpa-
IIOIOTh Y PI3HUX pexUMax. Y CTarTi [4] po3mistHyTO
EHepreTHyHi XapakTtepucTuku TypOinm T-175/210-
130 (ma mpupoagHoMy Tazi), a B IHCTHTYTI 3araib-
Hoi eHepretukn HAH Vkpaimn B EXEL orpumano
anpokcumManiiHi 3anexxaocti moBHoro KKJI (%) Bin
TerIoBoi moTyxHocTi (MBT), 3acTOoCcOBaHO HACTYITHI
METO/IM anpOKCHUMAIIIT: JIiHIHA — Ha JIiHIT MOCTIHHOT

(M

BUTpAaTH TEIUIA; MOJTIHOMIaNbHI: JPYroro CTYMEHS —
B KOHJCHCAIHHOMY pEXHMI; I1’STOr0 CTYNEHS —
Ha JiHIi NPOTUTUCKY. 3aCTOCOBAHO MOJIHOMiaJIbHY
anpokcumariro yerseproro crynens s [ITY 3 typ-
6iroro K-300-240 (ma mpupogHomy razi). OTpumani
¢dhopmymn s pospaxynkiB KK/ 6pyrro (%) 3amex-
HO BiJ ()aKTUYHOTO EJICKTPUYHOTO HABAHTAKCHHS
(Ny», MBT) i noBaoro KKJI (%) 3anexHo Bij Temio-
BOTO HaBaHTaxkeHHs (N, MBT) HaBeneHo B Tabm. 1.

3 BUKOPHUCTaHHAM JaHuX (hipmu Aurecon Australasia
Pty Ltd 3 poGotr [3] mpo muTOMI BapTOCTi CTapTy LIS
ICHYIOUMX YCTaHOBOK TEIUIOBOI €HEPIeTHKH 3a Pi3HO-
ro Yacy mpoctoro chopMoBaHa Tadn. 2. 3araibHi BU-
xigHi gadHi: croiBBigHomenHs Bamor CIIIA (USD) i
Asgcrpainii (AUD) USD/AUD = 0,7 BUKOPUCTAHO IJIsI
MepepaxyHKy BapTOCTi MalUB, sIKi HajaHi B poOoTi [3]
B aBCTPAIHACHKHX JIOapax; BapTICTh MPUPOIHOTO Ta3y
10 AUD/TTx (233 USD/1000 m*); BapTiCTh TH3ETHHO-
ro nanea — 26 AUD/T[Tx (0,78 USD/n).

3 Tabi1. 2 BUAHO, 1110 HAIMEHIII 3HAYEHHS [TMTOMO]
BapTOCTi CTapTy MalOTh MicLie: TIPH Tapa4OMy CTapTi
yI'TY (32 $/MBT), a npu xonoxHomy crapti —y I'TTY
(52 $/MBT). Ane nopiBHSHHS 32 MUTOMOIO BapTiCTIO
CTapTy HE BPaxOBYIOTh Pi3HI MMOTY>KHOCTI yCTAaHOBOK
1 TOTO, 1110 TAPAYMA, TSTINHM a00 XOJOIHUH CTAPT JJIs

Tabnuysa 1. KoedinienTn KOpUCHOT A1l yCTaHOBOK TEIUIOBOI €HEPIeTHUKHU 3aJI€KHO BiJl HABAHTAKEHHS

Twum ycraHOBKH / IotyxHicTH o
TIAJTMBO Mapxa ycranosxu HOMiHanbHa, MBT KK 6pyrro, %
I'TY /ra3 GE 9E Alstom 120 KK/ 1y =0,0727N,, + 23,734
485 (2160(ITY) + —0,0238N,, + 34,686
Iy /ras 13E2 Alstom 165(IITY)) KK 7y =0, o )
T'TIY / ras Wartsila 18 KKZZ[yy = 0;8553 Nd) + 25756
—10 5,4 -7 273 -5 3,2
KK 309 ==10""N, +107 Ny =3-10 " N +
[TY /ra3 K-300-240 300
+0, 0045Nqb +0,1765

T-175- 130 KKZ]T*]75H[)()ML{MUC‘K = 27 64 - 10710 NTS' - 2’ 68 1077 N; +
ITY / ra3 Ha JIiHi{ 175 . 3 5

MPOTUTUCKY +1,05107 NT _0’02NT +1,92NT +13,2

T-175-130
NTY / ras Ha JTiHi{ nocTiitHoi 175 KR 7175 ngm = 0,1697 Ny +39,477

BUTpATH Teria

T-175-130 s
ITY / ra3 y KOHJEHCaliiHO- 175 KKJl, o =—0,0004 N, +0,156N, +23,75

My peKUMIi
IITY HKT/ ras Parsons turbine 200 KK 17y —oqr = 0,0207 N, +29,324
HTy HKT / xam. IHI-Toshiba 660 KIQZHTY*K(ZM*SVE‘ = 0’ 0088Nlﬁ + 32’ 295
BYTULIS ?
HTy HKT / 6ype Hitachi 560 KK 111y pe-aye = 0,0111N,, +20,798
BYTLIIIA
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Tabauys 2. TIutomi BapTOCTI CTAPTy YCTAHOBOK TEILIOBOI CHEPIETUKHU 3a Pi3HOTO YacCy MPOCTOIO

ITY ry
VeTaHoBKH Wra lrgla GE 9E QTT+11T) lgg Pzrs‘;;‘is aH,TyOHKT -
Alstom 13E2 Alstom Har KaM SHOMY BYTULT
HoTyxHICTE HOMIHATLHa, 18 120 2x160 + 165 = 485 200 660
MBT
[Turoma BapTicTh cTapry, $/MBT
Tapsauii crapt 38 32 52 96 298
Temnmii crapt 81 166 379
XonoaHuii cTapt 54 103 115 218 549
[epion mpoctoro, o
Tapsauii crapt mo 1 1o 2 nos o 4 o 12
Temnuii crapt Bix 5 mo 40 Bix 4 10 48 Bix 12 mo 40
XonomHuiA cTapT Oinbine 1 OlbIe 2 oibIie 40 OibIe 48 Oinbire 40
MiniManbHa NOTYXHICTB, % 40 50 60 20 40

KO)KHOTO THUITy YCTAaHOBOK Ma€ Micle Miclis pi3HOTO
gyacy mpocToro. ToMy Al KOPEKTHOTO MOPiBHSHHS
3a BapTICTIO CTapTy pI3HUX TEXHOJIOTIM TemIoBOi
€HEPIeTHKH, 110 NPALIOIOTh B MAHEBPEHUX PEKUMAX,
Oyno copMOBaHO BapiaHTH 3 HAOOPY PIZHUX YCTAHO-
BOK 3 MPHOIHM3HO OJHAKOBOK CYMapHOKO TOTYXKHiC-
TIO, sIKa HEOOXiIHA JIUIs OallaHCYBaHHS SHEProCUCTE-
Mmu. [ npuknany B3STO HaWOIMBIIY MOTYKHICTB 3
YCTaHOBOK, a came 660 MBT. ChopmoBaHo HacTymHi
BapianTtu (j = 1-8):

1 IITY na Byrimii (660 MBrT);

2 3 [OTVYraz + 4 TTIY (3x200 + 4x18 =
672 MBr);

3  IITVYraz +III'Y (200 + 485 = 685 MBT);

4 TITY + 10 TTIVY (485 + 10x18 = 665 MBrT);

5 MNOIY+TTY +3TTY (485 + 120 + 3x18 =

659 MBrT);
6 STTY +4TTIIY (5120 + 4x18 = 672 MBr);
7  20TYraz+2ITY + TV (2x200 + 2x120 +
18 = 658 MBrT);
8 37TTIY (37x18 = 666 MBT).

Pospaxosano Bapricts ctapry C,,, 3aI€KHO Bijt
4acy NpPOCTOI YCTAaHOBOK (32 YMOBHM BapTOCTI IPH-
pomHoro rasy 233 USD/1000 m?), sIKIio BUIlieHaBe Ie-
Hi YCTaHOBKH 3a BapiaHTaMu 1—8 MPOCTOIOBATUMYTh
(romun): 1, 2, 4, 5, 12, 40, 48 — 11€ TOUKH ITEPEXOTy
BiJT XOJIOIHOTO JIO TEIUIOTO 1 rapsyoro CTaHiB, 3a KOX-
HUM 3 j BapiaHTIB 3a (OPMYJIOH0:
n
Cony = 22 (L N,),

cmj

2)

JIe 1 — KITBKICTh YCTAaHOBOK Y KOXKHOMY BapiaHTi;

I — HOMEp YCTaHOBKU;

co' — MATOMa BapTICTh CTAPTY JUISl KOXKHOI ycTa-
noBku, USD/MBT;

N,— HOMiHAJIbHA TTOTYXXHICTh KOXXHOI YCTaHOBKH,
MBT.

Pe3ynbraTi po3paxyHkiB 3a dopMmymoro (2) Haga-
HO B Ta0I. 3.

3 maHUX MOy Yacy MPOCTOI0 Ha Tapsiuuii, Te-
TUTAH 1 XOJIOHUI Ta Pe3y/bTaTiB po3paxyHKiB 3 Ta0d.
3 BUAHO, IO BapTICTh CTApTy (1151 OaaHCyBaHHS TI0-
Ty)kHOCTI 660 MBT) Haitbinema s [TV, mo mpa-

Tabnuya 3. BapTicTh CcTapTy 3aJIEKHO Bijl 4acy MpoCToro (st OamaHCyBaHHs MOTY)HOCTI 660 MBT)

Tpocriii, Bapricts crapry, Trc. mon. CIIIA
rox HTY kam. | 3 [ITVYras + [ry + Imry+ |Iry+IrTy+ | 5I'TY + | 21ITVYras + 37 TIIY
BYT IS 4TTIIY IITYraz | 10TTIY 3TTIY A4TITY |2TTYV +ITIY
1 196,680 60,336 44,420 32,060 31,112 21,936 46,764 25,308
2 196,680 61,488 44,420 34,940 40,496 65,688 64,092 35,964
4 196,680 103,488 58,420 34,940 40,496 65,688 92,092 35,964
5 196,680 103,488 72,485 49,005 54,561 65,688 92,092 35,964
12 250,140 103,488 72,485 49,005 54,561 65,688 92,092 35,964
40 362,340 103,488 88,975 65,495 71,051 65,688 92,092 35,964
48 362,340 134,688 99,375 65,495 71,051 65,688 112,892 35,964
38 ISSN 1562-8965. The Problems of General Energy, 2021, issue 3(66)
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IIOIOTh Ha KaMm’siHOMY Byriut. Bona y 2,54 pasu
MEpEBUILyE€ BapTOCTI CTapTy Uil YCTAaHOBOK, IO
NpaLIol0Th Ha MPUPONHOMY raszi. A HallMeHII Bap-
TOCTi cTapTy OyAyTh: NMPHU MPOCTOIOBaHHI 0 2 TOIX
y BapianTi 6 (5 I'TY + 4 I'l1Y), nna Bapianty 8 (37
I'TIY) Bapricth crapty Ha 3,372 Tic. USD Oinbima;
NpY TIPOCTOIOBaHHI BiJ 2 roja A0 5 rox y BapiaHTi 4
(IITY + 10 T'T1Y), nns Bapianty 8 (37 I'T1Y) BapricTh
crapty Ha 1 Tc. USD Oinplia; npu nmpocTolOBaHHI
Oinbmie 5 rox HalimeHma ans Bapianty 8 (37 T'TIY).

PospaxyHku BapToCTi cTapTy 3po0JeHo 3 ypaxy-
BaHHAM IiHM TpupogHoro rasy 233 USD/1000 w3,
sKa HaJlaHa y BUXIJIHUX JaHux podotu [3], ane foro
[iHa B PUHKOBHX YMOBAaX MOXXE KOJMBAaTUCS B ILU-
pokomy miamaszoni — Big 200 g0 500 USD/1000 m3 i
Buie. IO0piit Birpenko Ha Beeykpaincskomy dopymi
«Yxpaina 30. Ilmatixkay» moBimomuB [5], mo cobi-
BapTIiCTh BUAOOYTKY, HAIpHUKIAI, JlepKaBHOIO KOM-
naHie «YKprazBunoOyBaHHS» CKJIagae MPHUOIN3ZHO
2,6 rpu/m>. TIpogaeTses et ras 3a 6,99 rpH, ajie B
6,99 rpH BXOOUTH 1 Tapu} Ha TPAHCHOPTYBaHHS ra3y
MariCTpaJlbHUMH T'a30[pOBOIAMH, TAKOXK B IO LiHY
BKJIIOUAIOTHCS IOAATKY, sIKi matuth «Hadrorasy» no
TIePIKOIOIIKETY.

Baprocti ctapry and pisHux uid nanus C,,,, MOX-
Ha TepepaxyBaTy MO BIIHOIIEHHIO JO I[iH, sKi Oyin
y 2018-2019 pp. — 233 USD/1000 m* mns rasy [3];
92,5 USD/tT cepenns mis kam’ssHOro Byriuis [8], 3a
YaCTKaMH MaJUBHUX BUTPAT K, Y BAPTOCTI €IEKTPO-
eneprii (LCOE) mis ko’)kHOT KOHKPETHO1 YCTaHOBKH.

Butparu pi3HHX TEXHOJIOT1H BUPOOHUIITBA EJIEK-
tpoeneprii (s ['TY, IITY, I[ITY Benukoi moryx-
HOCTi) B OKpeMHUX KpaiHax CBITy NpeICTaBlieHi B
3BiTi MixHaponHoi eHepreTndHoi areHuii (MEA)
«Projected Costs of Generating Electricity 2020»
[6]. 3a TabmuIsAME 3BiTY IPOAHATI30BAHO CKIIAIOBI
BUTpAT Ta HOPMOBAHY BapTIiCTh EJIEKTPOCHEPTii 3a
yMOB po0OTH 3 Koe(]ilieHTOM BUKOPUCTAaHHS BCTa-
HomiieHoi noryxHocti (KBBII) 85% i craBkoro nuc-
koHTyBaHHS 10%, po3paxoBaHO cepeqHi 3HAYCHHS
k,,, » fki ckragators: 0,478 s III'Y (3a 10 ycra-
HoBkamu); 0,553 mms I'TY (3a 14 ycranoBkamm);
0,273 nns [ITY HKT (3a 4 yctaHoBKamu ABcTpalii
ta CIHA) 1 0,333 ang [ITY yneTpaHaAKpUTHYHOTO
tucky (YHKT) (3a 5 ycranoskamu Innii, Kurato,
Kopei, Slmownii), mo mpamomTs Ha KaM STHOMY BY-
rijmi; ane y pobori [6] e mae nanux mis 1TV, mo
MPaIioI0Th Ha MPUPOIHOMY Tasi, i I'TIY.

V¥ 3BiTi /lenapramMeHTy Oi3HECY, eHEPreTHKH Ta IPO-
mucioBoi crparerii (BEIS) BenukoOpuranii [ 7] npen-
CTaBJICHO OLIIHKM BUTPAT Ta TEXHIYHI XapaKTePUCTUKH
TEXHOJIOTIH TeHepallii eNeKTPOCHEPTii 3a Pi3HOI KiTb-
KOCTi TOIWH POOOTH YCTAaHOBOK 32 pik y 2018 p. i mpo-
rHo3oBaHi Ha 2025-2040 poxu. Tak y 2018 p. po3pa-
XOBaHi 32 JJaHWMH 3BITY YaCTKH ITaJMBHUX BUTPAT k

nan

y BapToCTi enekTpoeHeprii ckinagamu: 0,465 msa [1T'Y;

Bix 0,36 10 0,44 s I'TY noryxnictio Big 100 MBT
1o 600 MBT mipu po6oti 2000 ron/pik; 0,515 ms ['TTY
npu po6oti 2000 rog/pik.

o Bxe pospaxoBaHoi BaprocTi crtapry C, .
JIOAETHCS 3POCTAHHS MAJIMBHOI CKJIAIOBOI 3 KO-
ehimienramu: k,, =k, (1, /233-1) nna ycra-
HOBOK, WIO TMpAaNOIOTh Ha MPHPOAHOMY Ta3i;
Ko = ko (L. 192,5—1) 151 yCTAHOBOK, 1O TIpa-
LIOIOTh Ha KaM’ SHOMY BYTUUIL; iHIII CKJIagoBi Bap-
TOCTI CTapTy He 3MiHIOOThCA. DopMyna i po3pa-
XyHKY BapTOCTi CTapTy 3a Pi3HUX IIiH MaJUB!

CcmZ = Ccml (1 + kcm) : (3)

Hanpuknaa, npu 3pocTaHHI [iHM TajivdBa BIBIYl
BapTicTh cTapry ckiage C,,, = (1+k,,,) 130i1b-
mmtbes Ha C,, k..

Ane it O1TBII KOPEKTHOTO TOPIBHSIHHS yCTaHO-
BOK TEIUIOBOI €HEPIreTHKH, II0 MPAIIOI0Th Y MaHEB-
PEHUX pexXUMax, HeOOX1THO TAaKOXK BU3HAYNTH BILIHB
TaKUX PEXKHUMIB Ha PECYpCHI MOKa3HUKH 1 HAIHHICTh
pobotu. BpaxyBaHHs mpu ONTHMI3alii pecypcHHX
MOKA3HUKIB 1 OB’ SI3aHUX 3 HUMH BUTPAT JO3BOJISIOTh
MiJBUIIATH €(PEeKTUBHICTh eKCIUTyaTaiii eHepreTuy-
HOTO 00JaJHaHHS.

Y T'OCT P 52527-2006 [9] (B Ykpaini momiGHOTO
JCTY Hemae, TOMY BUKOPHCTAHO POCIHCHKI JJaHi JIIst
MOJIOHOTO EHEPreTUYHOr0o OOJIAHAHHS) JUIS IIPO-
THO3YBaHHSI PeCypCy 3alpOlNOHOBAHO KOPUCTYBATUCS
MOHSATTSIM €KBIBAJICHTHOTO HAamNpAaIlOBaHHS (service
hours — SH). SH — 1ie cyma inTepBaiiB 4acy B Toiu-
Hax BiJ 3alaJICHHS OCHOBHOTO (pakeiry o Horo mora-
canHs. ExBiBaJeHTHE HaIpalllOBaHHS 3aJICKHUTh: BiJl
KUTBKOCTI Pi3HUX BU/IB MYCKiB 1 KITBKOCTI aBapiifHHUX
MYCKIB 3 OKPEMHUMH KOe(illieHTaMU Ui KOXKHOTO;
KITBKOCTI Pi3KHUX 3MiH Temneparypu. BupoOHHK BH-
3Havae nependadyBaHUi MOPIYHUNA HAOIp PEXUMIB,
rolae  PEKOMEHIOBAHY IEPIONUYHICTE TEXHITHOTO
00cCTyroByBaHHs 3 Koe(illieHTaMH JJis PI3HUX BUIIB
najnBa i 00MEKeHb PEKHIMIB.

3araJbHONPUAHATI PeXUMU pOOOTH:

A — MOCTIHUH Ha MTOBHY MOTYXXHICTh;

B — 6a30Be HaBaHTa)keHHS (TIpU POOOTI 3 EHEPTO-

cml

CHUCTEMOIO);
C — HamiBmikoBuid (ipu poOOTi 3 eHeprocucre-
MOIO);

D — 3MmiHHMI Mix 0a30BUM i IIKOBUM HaBaHTa-
KECHHSM;

E — 1060oBHii IIUKITIYHUH;

F — mikoBwii (11pu poOOTi 3 EHEPTOCUCTEMOIO);

G — onepatuBHU pe3eps;

H — crientianbHmii (17151 KOHKPETHOTO 3aMOBHHKA).

PecypcHi moka3HUKH Ta30TypOiHHUX YCTAaHOBOK.
[Ipu excruryaranii ra3oBux TypOiH y 3MiHHUX PEXH-
Max 3Ha9HO 3HIKYETHCS PECYPC OCHOBHUX TEPMIYHO
HaIPYKCHUX €JICMEHTIB Ta 301IBIIYIOTECS BHUTpPATH
Ha peMoHTH. PecypcHi nokazuuku ['TY nipu poGoTi B
MaHEBPEHUX PEeKUMaX MPEACTABICHO B Ta0M. 4.
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PecypcHi noka3HUKKM NapoOTypOIHHUX YCTAHOBOK.
3 MiJBUIICHHSM IOYATKOBUX IapaMeTpiB Mapu Cy-

YacCHUX NapoBUX TypOiH 3a iX ydacTi B peryioBaH-
Hi 3MIHHOTO HAaBaHTA)XCHHS €HEPrOCHCTEMH Harpy-
ra poropa TypOiHH aenaii 301TbLIYEThCS, TUKIIYHI
3MIiHHM TEMIIepaTypH 1 TUCKY TPH IyCKax 1 3yImUHKax
BUKJIMKAIOTh MaJIOIIMKIOBY BTOMY METally i CTalOTh
OCHOBHHMM (DaKTOPOM 3HIKEHHS HOTO pecypcy.

VY po6ori [10] po3paxoBaHo eKkBiBaJeHTHE Hampa-
IroBaHHsA 1 BUTparu eHeproomoky 300 MBT 3 Typ-
oinoro K-300-23,5 npu o6oB’s3roBux 100 myckax 3
XOJIOAHOTO CTaHy JUIS HACTYIHUX PEXHMIB poOOTH
MPOTATOM IpU3HAYEHOTO pecypey 220 Tuc. rom;

1 — pobora B 6a30BoMy pexumi 7000 ron/pik;

2 — mono0oBe po3BaHTaxkeHHs Ha 7 rox 10 50%
HOMIHAJIFHOTO HaBaHTa)KCHHS;

3 — mogo6oBa 3ynuHKa Ha 7 TOJ;

4 —posBanTaxeHHs Ha 7 rox 10 50% HOMIHATBEHO-
rO HaBaHTAKEHHS B po0OUi JIHI 1 3yNTUHKA Ha BUXIIHI;

5 — 3ynuHKa Ha Cy0OTy 1 HEeIJII0 Ta HA 7 TOI B
poOoui jHi;

6 — mimitoBadi mycku: 1000 — 3 HEOCTHUIIIOTO CTa-
Hy, 2000 — 3 Taps40TO CTaHy, iIHIIMNA Yac eHepProOIoK
npamoe 3 0a30BMM HaBaHTAKCHHSM;

7 — nimitoBai mycku: 1000 — 3 HEOCTHUIIIOTO CTa-
Hy, 2000 — 3 raps4oro craHy, iHIIHKA 4ac eHeprodIoK
po3BaHTaxyeTbcst 10 50% HOMIHAJILHOTO HABaHTA-
JKCHHS B Cy0OOTY 1 HEJIUTFO Ta BHOY1 B po0O0Ui JIHI.

PecypcHi moka3sHWUKHM pOOOTH  €HEeproOIoKy
300 MBrT 3 Typ6inoro K-300-23,5 y MmaHeBpeHHX pe-
JKMMax HaJaHo B Ta0I. 5.

Haii0inpm eekTuBHUMYU 3a PECypCHUMH IOKa3-
HUKaMH € 2 1 4 pexxumu poOoTH, a BapianTH 3 1 5 Ma-
I0Th MaKCHUMaJIbHI TPUPOCTU COOIBAPTOCTI EIEKTPO-
eHepril 1 MepeBUIyI0Th HOPMATHBHI MOKa3HUKHU 32
KUTBKICTIO ITyCKiB-3YITHHOK.

VY cranpapri [11] 3 ekcrutyaraiii mapoBux craiii-
OHapHUX TypOiH (B YkpaiHi momiOHOro HEMae, TOMY
BUKOPHCTAHO POCiHCchbKi aHi 11t mogiOHOro eHepre-
TAYHOTO OONIaJIHAHHS) Ha/IaHO TaKi HOPMH 1 BUMOTH.
Konnencamiitai TypOiHM 3a3BW4ail po3paxoBaHi Ha
MIeBHY KUIBKICTh IYCKIB 3a BECh IEPioj] eKCINTyara-
ii: >1000 3 HeocTuoro crany (miciis 3yNMUHKH Ha
24-55 rom), 2000 3 rapsgoro craHy (Iicis 3yMUHKH
Ha 5-8 rox). Termodikauiiini Typ6inn NOBUHHI OyTH
pO3paxoBaHi Ha 3araJibHy KiIBKICTh ITyCKiB 32 BECh
nepion ekcruryararii >1800 3 pi3HUX TETIOBUX CTa-
HiB, y ToMy gucai 100 3 X07I0QHOTO CTaHy.

Tabnuys 4. PecypcHi MOKa3HUKHU Ta30TypOIHHUX YCTaHOBOK ITPH pOOOTI B MAaHEBPEHNX pexumax [9]

40

Pexum A Pexxum B Pexxum C Pexxum D
Ilokaznuku
3uauenns | Jlianazon | 3uauyeHHs | Jliama3oH | 3nauenns | Jlianmazon | 3HauenHs | [liamason

Yac pobotu

8000— 6000— 2000—
EI;;HP&HIOB&HHH) SH, 8200 8600 7000 8000 5000 |{3000-6000 2500 3000
KBBII, % 91 90-100 80 70-90 57 35-70 342 20-50
Ilycku 3
3amamoBanasaMm (I13), 20 3-40 50 20-80 40 10-60 85 40-120
IIT.
Bignomenns SH/II3 410 >200 140 75-400 125 60400 30 30-60
[Ipuckopeni mycku, 0 _ 0 _ 0 B 1 0-5
IIT.
ExcTpeni 3ynmuHKH, 4 0-8 4 1-8 3 -6 3 -6
TIT.

Pexum E Pexxum F Pexum G
Pexxwnmu pobotu
3uauenns | ianazon | 3naueHHs | Jliama3zon | 3naueHHs | Jliamazon

Hac podoru 3000 2000~ 400 | 200-800 48 20-80
(HampamroBaHH), TOL 4000
KBBII, % 342 20-50 4,5 2,2-10 0,5 0,2-0,9
Ilycku 3
3amamoBanasaMm (I13), 240 220-270 100 60-150 30 10-120
IIT.
Bignomenns SH/II3 12,5 10-18 4 3-8 1,6 0,5-2
LLpHCKOpeHI MYk, 3 0-10 5 0-20 10 0-20
ExcTpeni 3ynmuHKH, 3 -6 5 -6 1 02
TIT.
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Tabnauuys 5. PecypcHi nmokazuuku eneproonoky 300 MBt 3 typ6inoro K-300-23,5
y MaHeBpeHuX pexumax [10]

TToxa3zaukn

Bapiantu po6otu
2 3 4 5 6 7

ExBiBayieHTHE HapallOBaHHS CHEProOIOKy
MPOTATOM TEPMiHY CITy>KOH, THC. TOJ

174 225 159 195 170 175

3pocTaHHs BUTPAT HA PEMOHTHE 00CITyTrOBYBaHHS
B TIOPiBHSHHI 3 6a30BUM BapiaHTOM

B 3,9 B3

4,5 % 21%
pasu pasu

64% 70%

PecypcHi MOKAa3HHWKH _MApPOra30BHX YCTAHOBOK.
VY crarmapri [12] 3 ekcruryararii Ta TeXHIYHOTO 00-

ciyroByBauH: [1I'Y (B Ykpaini momiGHOTO cTaHAAPTY
HEMa€e, TOMY BUKOPUCTAHO POCIMCHKI JaHi JIs TOJi-
OHOTO €HEepPreTUYHOro O0JIaJHAHHS) HaJlaHl TaKi BH-
moru. Kinekicts rogun pobotu III'Y no crnimcanns B
0a30BOMY pEKMMi BUKOPUCTAHHS IOBUHHA CTAaHOBU-
¢ >200 THC. TOx TSI 00JIaTHAHHS TTAPOCHIIOBOT Jac-
tiad [1T'Y 1 >100 trc. rog — qa T'TY. IIT'Y noBuHHI
3a0e31evuyBaTd MOXJINBICTh BUBEICHHS O0JIaIHAHHS
B pe3epB Ha HepoOoui aHi (Bix 24 1o 25 rox) i HA HiY-
Huil gac (Bix 5 1o 8 ron).

VYerarkyBanns [II'Y (xpim ['TY) mae O6ytu pos-
paxoBare [12] ma >10000 myckiB-niepepuBaHb po-
06o0T1H 3a Bech TepMiH ciyx0u. [Ipu 1boMy KiTBKICTh
MyCKIB 3 XOJIOIHOTO CTaHy TOBHHHA CTaHOBUTH
>20% Bix 3aranbHOi KiJIBKOCTI IyCKiB, 3 HEOCTH-
roro ctany — >40%. Pecypc 1o npuiiHATTSA pimeH-
HS PO 3aMiHy abo nponomxeHHs pecypcy I'TY mno-
BHHEH cTaHoBUTH >5000 myckiB (abo 100 tuc. rox
po6otu). Mnsa yTumizamiiHux TerutodikamiftHux
I[II'Y nomyckaeTbCcsd PO3paxyHKOBHH pecypc 3a
3arajJpbHOI0 KIUNBKICTIO MyckiB mpuiimatu >5000.
TpuBanicTe poOOTH €HEProOJOKIB NMPOTIATOM Ka-
JEHAAPHOTO POKY Ma€ CTaHOBUTHU: IJIsl 0a30BOTO
pexumy pobotu >6500 rox; s HAMIBIIKOBOTO pe-
xumy poootu Bix 4000 mo 6500 rox; A1 MiKOBOTO
pexumy pobotu >4000 rox.

PecypcHi MOKa3HUKH Ta30MOPITHEBUX YCTAHOBOK.
3arajJpHU MOTOpPECYpC Ta3OMOPIIHEBUX ENEeKTPO-
CTaHIII} 3HAXOAUTHCA B Mexax 250 THC. Tox, pecypc 10
KaritaapHOTO peMoHTY ckianae 60—-80 tuc. rox [13].
Kpim 3nauHOTO MOTOpecypcy no mepesar I'TIY Bapto
BIZIHECTU: HEOOMEKEHY KUIBKICTh ITyCKiB; HEOOXiAHUI
HU3bKH TUCK manuBHOrO ra3y (0,01-0,035 MIla); ve
BUMararoTh JOKMMHOTO KOMIIPECOopa.

3aBnsgku 0aratoOIIOKOBOCTI CEpEHE Harpalo-
BaHHS OJJHOTO OJIOKY, 3aJIeKHO Bifl ()aKTHIHOTO TPO-
¢TI0 HaBaHTaXEHHS, MOXXe OyTH 3HAYHO HUKIUM
BiJ] piduHOi TPUBAJIOCTI POOOTH BCi€i Ta30MOPIIHEBOT
enekrpoctanuii. [Ipu GararoGmokoBiii KoH}irypamii
eJIeKTpOCTaHLii y OJOKiB Moxe OyTH pi3Ha TpuBa-
micTh pobotu. Ile no3Bonse ckinanaru rpadik TeXHIY-
HOTO OOCITyTOBYBaHHSA TaKMM YHHOM, IO HA CEPBiC
OJTHOPa30BO BUBOJUTKCS JIUIIE OUH OJIOK, B PE3Yiib-

TaTi 40ro B OyIb-SIKHI MOMEHT 4acy 3a0e3IedyeThes
MaKCHUMaJlbHa TeHepyIoda MOTYKHICTh. TexHiuHe 00-
CIIyTOBYBaHHS PEKOMEHJIYEThCS TIPOBOJIUTH B IEPio-
I HaiMeHInoi morpebu B eHeprii. [ mopIiHeBUX
JBUTYHIB PO3PaXyHOK €KBIBAJIEHTHOTO HAIpAaIlOBaH-
Hs HE 3aCTOCOByeThcs. lle o3Hauae, 110 KUTBKICTH
ITyCKiB 1 3yIIMHOK HE BIUIMBA€E HA PETNIAMEHT TeXHid-
HOTO 00CITYTOBYBaHHS.

3aBnsgku 0aratoOIIOKOBOCTI MOXYTh OyTH JTOCST-
HYyTi HAHBHIII TOKa3HUKH FOTOBHOCTI Ta HAIIHHOCTI
€JIEKTPOCTAaHMI1. 3a BIINOBITHOCTI PaKTUUHOT TOTYXK-
HOCTI MaKCHMaJbHOMY HABaHTa)XEHHIO TOTOBHICTb
€JIEKTPOCTAHLIT (110 MOTYKHOCTI) nepeBuInye 96,5%.
[Ipu nomaBaHHI pe3epBHOTO OJIOKY TOTOBHICTH MOXKE
OyTu 30imbIIeHa 10 99%, a Mpu JoJaBaHHI APYTOTO
pe3epBHOTO OJIOKY TOTOBHICTh TMEpeBUIIUTH 99,9%
[13]. TIIY maroTh HalMEHIIMH 4Yac ITyCKY, 34aTHi
TPHUBAJMK Yac MpAIIOBATH MPH YaCTKOBUX HABAaHTA-
XKEeHHAX npakTiudHo 0e3 3HmkeHHs KKJI i 6e3 3men-
IIeHHS pecypcy, HafiiHI B eKCIUTyaTallii.

OckinpKy BUTpaTH B YKpaiHi HaOIMKeH1 10 CBIiTO-
BUX MOXKJIMBO 3pOOHTH BUCHOBOK, 1110 BU3HAYEH1 TEX-
HiYHI 1 eKOHOMIYHI TTOKQ3HUKH TEXHOJIOTiH TEemI0BOi
CHEePreTHKH MOXJIMBO 3aCTOCOBYBAaTH JJIsI MOAEIIO-
BaHHS 3aXOJiB 3 MiABHILICHHS MaHEBPEHHX MOXJIU-
BOCTEM €HEProCUCTEMHU YKpaiHHU.

BUCHOBKMU

ChopMynboBaHO aHANITUYHI 3aJICKHOCTI IS
po3paxynkiB KK/ as pisHHX TEXHOJIOTiH TEIrIOBOi
CHEPreTHKM 3aJIeKHO Bifl (AaKTUYHUX HABAHTAKCHb.
Bonu MoxyTh OyTH BUKOPHCTaHI JUISI MOJIETIOBAH-
HSl JIONATKOBHX 3aXOJIB 3 IMiJBHUICHHS MaHEBPEHUX
MOXITUBOCTEH EHEProCUCTEMH, BHOOPY HaMOLIbII
EKOHOMIYHOTO CKJIay oONaHaHHS TP Pi3HUX eJIeK-
TPUYHHUX HaBAaHTAKCHHSX.

BusHadyeno BapTocTi cTapTy HaOOpy Pi3HUX ycTa-
HOBOK TEIUIOBOI €HEPTeTHKH 3 IIPUOIN3HO OTHAKOBOIO
CYMapHOIO TIOTY)KHICTIO JiJIsl OaaHCyBaHHS €HEepro-
cucteMHu (TpHKIaA moTykHocTi 660 MBT) 3a pizHO-
ro Jacy mpoctoro. BapricTe crapry HalOinbma ajs
[ITY, mio npairoroTs Ha KaM’THOMY BYTULT. A Haii-
MEHIII BapTOCTi CTapTy OyAyTh: IpU MPOCTOIOBAHHI
1o 2 ron y BapianTi 3 5 I'TY i 4 I'TlY; npu mpocro-
fOBaHHI Bix 2 10 5 rox y Bapianti 3 [1I'Y + 10 T'TTY;
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MIPH MPOCTOOBAHHI OijIbIlie 5 Toj] HAWMEHIIIA JIs Ba-
pianty 3 37 I'TIV.

Jlnst IOpIBHSHHS TEXHIKO-CKOHOMIYHUX ITOKa3-
HUKIiB TEXHOJIOTi TETUIOBOi €HEPreTHUKH, IO Ipa-
[IOIOTh Y MaHEBPEHUX PEXUMaX, OTPUMAHO (op-
MYJIH JJIS TIepepaxyHKy BapTOCTi CTapTy 3alIeKHO
BIJI I[1H [aJIUB.

AHaJti3 pecypcHHUX MOKa3HHUKIB YCTaHOBOK TEIUIOBOT
EHEePreTUKH B 0a30BOMY PEXHMI IMOKa3aB, IO Pecypc
JIO TIPUHHATTS PillIeHHS PO 3aMiHy ab0 MPOIOBKEHHS
pecypcy BukopuctanHs moBuHeH Oytw: 100 TumC. ron
pobotu g I'TY; 200 tuc. rox ans oOmagHaHHS Ta-
pocuiioBoi wacturu [II'Y 1 >100 tuc. ron mis I'TY;
220 tuc. rog ;s ITTY; 250 tuc. rox s I'TTY. Busnade-
HO PECYPCHI TIOKa3HUKU B MAHEBPEHUX PEKUMAX, BOHU
3aJIeXxarh BiJ 0ararb0X YMHHHKIB: KUTBKOCTI TOIMH PO-
00TH, pekUMIB POOOTH, KIJTBKOCTI Pi3HUX BHZIB ITYCKiB.

Icayroui B OEC VYkpainu reHepyrodi mpkepena Te-
TUIOBOi E€HEpreTUKU (DaKkTHYHO BUUepnaiy (izuyHi
MOXJIMBOCTI JUIsl 3a0€3MEUeHHsT PEryJIOBaHHS Ha-
BaHTa)XCHHS, TOMY HEOOXiJIHO BBOJIUTH HOBI BHCO-
KOMaHEBPEHI TOTYXHOCTI, /Ui BU3HAUEHHS 00CATIB
BITPOBAKEHHS SKUX MOYJINBO 3aCTOCOBYBaTH OTpPH-
MaHi TeXHIYHI Ta EKOHOMIYHI TOKa3HUKH TEXHOJIOTIN
TEMJIOBOI €HEPTETUKH.
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