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YIK 621.311.661

AanTUBHA Mo/eJb PeryJl0BaHHs YacTOTH i No-
TYKHOCTi B eHeprocucremMax 3 BiTpOBUMH eJIeK-
Tpoctanuismu / M.M. Kymuk, O.B. 3ryposeup
// Tlpobnemu 3aranpHoi enepreTuku. — 2018. —
Bum. 4(55). — C. 5-10.

Po3po6iieHo Ta BCeOIYHO JOCIHIIKEHO aJanTHB-
HY MOJIENb PEryloBaHHS YaCTOTH 1 MOTYXHOCTI
B €HEpProcUcTeMax 3 BITPOBUMH EIEKTPOCTaHIIi-
aMu. Perynroroda moTyXHICTh 3a3Ha4€HOT MoJeli
CKJIQJIA€ThCS 13 JBOX YACTHH: aJalNTHBHOI CKJia-
JIOBOi Ta MPOMOpPUiHHO-IHTEeTpaNIbHO-AUDEpEH-
niansHoro (ITIJ]) 3akoHy. AmanTHBHA CKJIag0Ba
€ PI3HHUIEI0 MiX YCTaBKOK, IO 3aJa€ThCS JIHC-
MEeTUYEePCHKOI CIYX00I0 €HEepProCUCTEeMH, Ta IO-
TYXXHICTIO BITPOBOI €JIEKTPOCTAHIIT Yy KOXHHIA
MOMEHT 4acy Ha mepioai perymioBaHHs. [Ipyra
CKJIaZI0Ba PETyJI0I0Y0] MOTYKHOCTI € KIAaCHYHUM
MMI1-3ak0HOM, B IKOMY apTyYMEHTOM € BiJIXUJICH-
Hsa yactoTH. KokHa i3 OKpeMo B3sTHX 3a3Haue-
HUX CKJIQJIOBUX MOe 3a0e3mednuTH O1IbII-MEHIII
NPUNHHATHE PEryJIOBAaHHS 4aCTOTH, OJHAK iX IO-
€IHAHHS B OJJHOMY 3aKOHi Hajae skicHO Habara-
TO Kpamli pe3yJabTaTu.

3 BHKOPHUCTAHHSM PO3pOOJIEHOT MOJeni mpoBeje-
HO Cepilo YHCIIOBUX EKCIEPUMEHTIB, METOI SIKUX
OyJIo JOCHIIKEHHS MOXJIMBOCTEH BUKOPHUCTAHHS
3aMpONIOHOBAHOI CTPYKTYPH PETYIIOBaHHS 4acTo-
™1 B OEC VYkpainu Tta B eHeprocucteMi €Bpoco-
103y ENTSO-E. byno BcTaHOBIEHO, 1110 HaiKpanii
IMOKAa3HUKU 31 crTadinizanii 4acToTU HAJa€ MOBHA
MOJIeTIb, B sIKii BUKOPUCTOBYETHCS SIK aJalTHBHA
cknanoBa, Tak i [11/1-3akon. [Ipu upomy 3abe3me-
Yy€EThCSA €BpPOIEIChKa BUMOTa MO0 CTa0imizamii
gacrotu (|Af] < 0,02 T'm), i 3sHavenHs xoediui-
entiB [11/1-3ak0HY € WINKOM MPUWHITHUMH, BUXO-
JISTYU 3 KPUTEPII0 CTIHKOCTI CUCTEMU PEryTIOBaHHS
YaCcTOTH.

BukopucTaHHS B PEryniorUiidl MOTY)KHOCTI JIUIIIE
aJJanTUBHOT CKJIaJ0BOi 3a0e3medye BUMOTY 100
crabinpHocTi yactotu (|Af] < 0,2 T'm), mo nie B
OEC VYkpainu, omHak He MOXE 3aJJ0BOJLHUTHU BU-
Mmoru eHeprocuctemu ENTSO-E. Bukopuctanus B
perymtorodiii notyxHocti suie [11]]-3akoHy Moxe
3a710BONbHUTH BUMoOru eHeprocucremu ENTSO-E
3a YMOBH, IO KOEQilliEHTH IILOTO 3aKOHY OyIyTh
O1TBIII, HI’K Ha MOPSIIOK IIEPEBHUIYBATH X 3HAYCH-
Hs1, IO QITypYIOTh Y TOBHIH MOJIENI peryoBaHHS.
Taki 3Ha4YeHHS UX KOC(DIIIEHTIB MOXYTh CTaHO-
BHUTH 3arpo3y CTIHKOCTI BCi€l CHCTEMH peryaioBaH-
HSl YaCTOTH.

Kniwouoeicnaoéa:dacTora, peryloBaHHs,
MOTYKHICTh, IBHJKO/IS, EHEPrOCHCTEMA, BITPOBa
€JIEKTPOCTAHIIis, aKyMyJIATOpHa Oarapes.

VIK 620.9.002.8

IIporHo3yBaHHsI MONUTY HA MAJHBHO-EHEPreTHY-
Hi pecypcH y eHeproeMHHMX BUPOOHUIITBAX Xap4o-
BOI NMPOMHCJIOBOCTI 3 YpaxXyBaHHSIM NOTEHIiaay
eHepro3oepexenns / H.1O. Maiictpenko // [Tpobie-
MHu 3arayibHOi enepretuku. — 2018. — Bum. 4(55). —
C. 11-16.

OO0uuciieHO TMPOTHO3HI PiBHI CHOXWBAHHS ITaJINB-
HO-€HepreTHYHuX pecypciB g0 2040 p. 3 ypaxy-
BaHHSIM IOTCHI[IAJiB €HEePro30epeKeHHS B CHEp-
TOEMHUX BHUPOOHHIITBAX B PO31iJi «BUpOOHUIITBO
Xap4YOBHX MPOAYKTIB; HAMOIB Ta TIOTIOHOBUX BH-
po6iB». Ha mpukiani nux BUPOOHHIITB YTOUHECHO
MOTEHIIAJIM EHEPro30epeKeHHS Ta PO3POOJICHO
MPOTHO3 BUITYCKY MPOAYKIii Ta 00csTriB eHeproc-
MOKMBaHHS K B CAMHUX BUPOOHUWIITBAX, TaK i JUIs
po3iay B3arai.

OTpuMaHi pe3ylbTaTd IOKa3yKTh HEOOXIIHICTh
BpaxyBaHHsSl 3arajlbHOTO CTPYKTYPHOTO ITOTEHIIiamy
CHEepPro30epeKeHHsT Ta HOro CKIIAJOBHUX, OCKIIBKH
came PO3BHTOK OKPEMHX €HEPrOEMHUX BUPOOHHWIITB
BH3HAYA€ PO3BUTOK IIEBHOTO PO3ILTY Ta €KOHOMIKH
KpaiHH B LIIJIOMY.

Kuntouoeicnoea: noreHIian eHePro3oepexeH-
Hsl, IPOTHO3YBaHHS, MAJIMBHO-CHEPIETUYHI PECYPCH,
SHEPrOEMHI BUI €KOHOMIYHOT JTisTIbHOCTI.

VIK 620.9; 621.311.

CaiToBi TeHAeHUiI B PO3BUTKY reoTepMajbHOI
enepretuku. Yactuna 1. I'eorepmanbHi pecypcu
no perionax ceity / F0.0. llypukosa // IIpoGie-
MHu 3aranbHOi eHepretuku. — 2018. — Bum. 4(55). —
C. 17-24.

B craTTi mpeacTaBieHo Oris U MaTepiaiiB mpo BU-
KOPUCTaHHS T€OTEPMIUYHUX PECYPCiB 3a perioHamu
ceity. [Tokazana 3ayexHicTh €()EKTUBHOCTI BHKO-
pUCTaHHSI reOTepMiYHUX pecypciB BiJ reodizny-
HUX Ta reorpadiyHUX MapaMeTpiB KOKHOT 00IacTi.
[MpuBeneni naHi, B SIKMHX KpalHax reoTepMalibHa
CHEPreTHKa PO3BHBAETHCS HAWOUIBII YCIINIHO 1
JUTSL SIKMX 1i1e# 3acTocoByeThes. Jlimepamu npen-
craBasioTbes CIIA, ®ininminn, Mekcuka, lHgoHe-
3is1, HoBa 3enangis. Bcei 1i kpaiHu po3ramioBadi B
00JacTsIX Cy4acHOTO BYJIKaHi3My, B Mexax «Borue-
HOTO KUJIBIIS», ¢ TEIIOHOCIH Mae BUCOKI mapamMe-
TpH, TOCTYITHUN Ha MOBEPXHI 3eMJIi, ie BUTPATH Ha
OoynipauirBo ['€oTEC MinimManpHi 1 cOOiBapTiCTh
eHeprii KOHKypeHTHO3JlaTHA Ha PUHKY €HEeproHo-
ciiB. [ligKpecaoeThcs, M0 Ha CBITOBHX MAacCIITa-
0ax reorepMmalibHa €HEPreTHKa BUKOPHUCTOBYETHCS
BKpaif MaJio: 4acTKa eJleKTpOeHeprii, o OTpUMy-
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€TBCS 32 JIOTIOMOTOI0 TEOTepMATbHUX PECYPCIB,
cknagae Beboro 0,5%. i BUpoOGIAIOTH BChOro B
24 xpaiHax.

3HaYHO MIWPIIE BUIHO MpsIME BUKOPUCTAHHS T'e0-
TEPMaJIBHOI TEIUIOTH: JJIA OOIrpiBy NPUMILICHB,
B TOMY YHCII, JJIsl [IEHTPATi30BAaHOTO TETUIONOC-
Ta4aHHs, JUIS ONaJIeHHS OaceifHiB, TEeInIb, KOH-
JTUIIOHYBaHHSI, U1 MiJITPiBy BIAKPUTOTO IPYHTY,
OTIAJICHHS JOPOXHBOTO TIOKPUTTS, B IIPOMHUCIOBUX
TEXHOJIOTIYHUX Tpollecax, JJisg TaHCHHs CHITY Ta
iHmux 1ijed. Hanpuknan, y cronuni Kuraro Ileki-
Hi IPOCBEP/ILIEHO OJIM3BKO TPHOXCOT CBEPIJIOBHH
THOMHOIO MPUOIIM3HO B 3 KUIOMETpa, 3 SIKUX Haj-
XOIUTh Bofa 3 Temmeparyporo go 70 °C, ska BH-
KOPUCTOBYETHCS JUISl TIEHTPANi30BAHOTO OTAJICHHS
BHCOTHHMX OYAMHKIB i 17151 00irpiBy Teriuis. B Ic-
JaHAIl 32 paXyHOK T'e0TepMalibHOT TETUIOTH 3a0e3-
neuyetbess 90% mnorped KpaiH B OMaNOBAIBHUX
MOTY)XHOCTSIX. Ha omaneHHst Ta rapsiae BOJIOIOC-
TayaHHA BUTPAYAETHCA Maiike TMOJOBHHA 00’ €My
reoTepManbHoOi eHeprii. Y mnapusbkoMy OaceiiHi
JIFOTh 37 UUPKYISIIIHHUX CUCTEM, IO BKJIOYAIOTh
50 ycTaHOBOK JJIsl EHTPaTi30BaHOTO TEIJIONMOCTA-
yaHHs. TemioTa MOoCTaBIsSETHCA TAaKOX B TEIUIHIIL
Ta puOHULBKiI pepmu. Y 2007 p. OyB peanizoBaHUit
HOBUH NMPOEKT NUPKYIAMIHHOT CUCTEMU ISl TETLIO-
nmocTadaHHs napusbkoro aepomnopty Opii. Ha oko-
munsx [lapmka 33 reorepMaibHi yCTAaHOBKH OTa-
moroTh 170 Trc. OyAUHKIB.

Kniwovwoeicanoae a: eHepreTika, reoTepMivHa,
pecypc, KOHTUHEHT, TEIUIOTa, SIEKTPOCHEPTIs, CBIT.

YIK 621.311

Ouinka nepcneKTUBH BUKOPUCTAaHHSA Oyporo By-
rizist Ha TEC Ykpainm / B.C. Ko6epnuxk // Ipo-
6rmemu 3aranbHOil eHepreTuku. — 2018, — Bum. 4(55).
—C.25-28.

MeToto cTaTTi € BU3HAYCHHS IMEPCIEKTUBH BH-
kopucranHs Oyporo Byriuist Ha TEC. [lns mporo
MPOBECHO MOPIBHAHHS TEXHIKO-EKOHOMIYHUX I10-
ka3HuKiB eHeproonokiB TEC 3 dakenbHUM crnianto-
BaHHSM KaM’sTHOTO 1 Oyporo BYTUIIS 3a Pi3HUMH
TEXHOJOTIIMH (HAIKPUTUIHUI TUCK TTapH 1 yIbTpa-
HAJKPUTHUYHUN THCK TapH) i 3a0e3MeuyoTh JOCST-
HEHHSI Cy4aCHHX HOPM BUKH[IIB OCHOBHHX 3a0py/-
HIOIOYMX pedoBuH 3rinHo dupextuBu 2010/75/
EC. Po3paxyHku NpoOBEJeHI 3a CEpPEeaHbOIO COOi-
BapTICTIO BUPOOJICHOT 33 KUTTEBHM LMK SHEPTil
(LCOE), mo 3abe3neuye caMOOKYIHICTh JKepesa
BUpPOOHUIITBA 32 BECh IUKJ icHyBaHHS. [loka3HUK
LCOE BpaxoBye BCi BUTpATH 3a KUTTEBUN ITUKIL.
st npoBeZieHHsT PO3paxyHKiB OyliBHUIITBA HOBUX
E€HeproOJIOKiB Ha TEIJIOBUX €JIECKTPOCTAHINIAX OYyII0
BUKOPHCTAHO JIaHHI MiKHapOJHOTO €HepreTHYHO-

ro areHTCTBa 1 MPOrpaMHO-iHGOpPMALIHHAH KOMII-
JIEKC MOPIBHAIBHOI OLIIHKK BapTOCTi €JEKTPHUYHOI
eHeprii 3a KUTTEBUI LUKI MPH CHAITIOBAaHHI Opra-
HIYHOTO MTajliBa B EHEPTeTUYHUX yCTAHOBKaX, PO3-
pobnenwnii B [HcTuTyTI 3aranbHOi eHepreTuku HAH
VYkpainu. [IpoaHaaizoBaHo BIUIMB BUAY 1 IiHH (3a
dopmynoro «Porrepaam+» Ta 6e3 hopmynn) nanu-
Ba HAa CEPElHIO0 BapTICTh EJEKTPUYHOI eHeprii 3a
KUTTEBUH LIUKIJI IPH BIPOBAKEHHI HOBUX TEXHO-
soriii meperBopenHs eneprii Ha TEC. HaitOinbin
€KOHOMIYHO JIOIUTbHUMH 3 YpaxyBaHHSIM XapakTe-
PUCTUK YKpaiHCHKOT'O KaM’sTHOTO 1 Oyporo ByTiuis
Ta ix BaprocTi mns Bukopuctanas Ha TEC mox-
Ha BBa)KaTW MHJIOBYTUIbHI €HEProOJOKU HAJIKpH-
TUYHOTO THCKY Tapu 3 (hakeIbHUM CIIATIOBAHHIM
KaM’STHOTO BYT1JIA 3 CIPKOOYHMCTKOIO 1 230TOOYHUCT-
Ko10. YKpaiHChKe Oype BYTiJUIS Ma€ BHCOKY BOJIO-
TiCTh 1 CipUHCTICTH, TOMY MOTpeOy€e cHeriadbHUX
TEXHOJIOTIH TepMiuHO1 mepepoOku. Bukopucranus
Oyporo Byriis Ha TEC pekoMeHIyeThCs Mmicis
BIIPOB/KEHHSI HAa EJIEKTPOCTAHIIIX YCTaHOBOK
IpoOJIeHHs 1 CYLITHHS AJs TOKpAIeHHs Horo sSKoC-
Ti (HampyuKJIaa MiKpOXBHIIBOBHX ).

Kuniouoeicnoea: TeluoBa eIeKTpUdHa CTaHIS,
HAJKPUTHYHI MapaMeTpH mnapu, Oype Byriuii, Bap-
TICTh €IEKTPUYHOT eHeprii.

VIIK 620.92

Busnavyennsi egeKTHBHOCTI BHPOOJIEHHS eJIeK-
TPUYHOI eHeprii aTOMHUMH eJIeKTPOCTAHUisIMHI
3a MeTOH0JIOTi€I0 MOBHUX €HePreTHYHMX BUTPAT.
Yactuna 3. Burparu eHeprii Ha ekcmiyaraimiro,
JikBigauio Ta BU3HAYEHHS 3arajbHOi e(eKTUB-
Hocti / B.JI. binoxin // [Ipobnemu 3aranbpHOT eHepre-
Ttuku. — 2018. — Bum. 4(55). — C. 29-35.

[IpuBeneHi pe3ynbTaTd JOCHIIKEHHS 3 BU3HAYCH-
Hs1 e(DEeKTUBHOCTI BUPOOJICHHS €NEeKTPUYHOI eHep-
rii aTOMHUMH €JICKTPOCTAHIISIMA 3 pPeaKkTopaMu
BBEP-1000 3a MeTO0JI0Ti€I0 TOBHUX C€HEPIreTHY-
HUX BUTpaT. MeToarKa BU3HAUYCHHS €()EeKTHBHOCTI
TEXHOJIOTIH 3a II€I0 METOM0JIOTiEr Oyiia omyO0IiKo-
BaHa panime. B wactuni 1 crarri, sika omyOIiKo-
BaHa B Ne 2 30. «IIpobnemu 3araiabHOi eHEpreTH-
ku» 3a 2018 p., HaBeIeHI PO3pPaxXyHKOBI JaHi 11010
MOBHUX EHEPreTUYHHX BUTPAT Ha OyAiBHUITBO
AEC. VY yvacrtuHi 2 crarTi, sika omy0iikoBaHa B Ne 3
30. «IIpobnemu 3aranbHOi eHepreTukn» 3a 2018 p.,
HABOJAATHCS PE3yJBTAaTH PO3PAXyHKIB IIOJ0 BUTPAT
eHeprii Ha OTPUMAaHHS SJEPHOTO MMalINBa, sIKe He0O-
xigae misg po6orn AEC BIponosxk Tepminy ii exc-
MIyararii.

V yacTuHi 3 BUCBITIAIOOTLCS MATAHHS IIOL0 BH-
Tpar eHeprii Ha ekcmiyaramito kpymHoi AEC
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notyxHictio 3,0 BT, BuTparu Ha ii nikBinaimiro
Ta BU3HAYAIOTHCA OCTATOYHI MOKAa3HUKH i1 eHEep-
TreTU4YHOi €(EeKTUBHOCTI BUPOOIEHHS €JIeKTpoe-
Heprii Ha AEC. BcranosneHo, mo epeKTUBHICTD
BupoOieHHs enekrpoeHeprii Ha AEC 3a Bapian-
TOM HE3MIHHOCTiI Kypcy HamionaiapHOro OaHKy
VYkpaian (HBY) mono kypciB iHO3eMHHX BalllOT
npu cepenHiit indusauii rpusHi 7,5% € npakTuy-
HO HYJIbOBOIO (KoedilmieHT eHepreTH4yHol edek-
THUBHOCTI BUpOOJeHHs enekTpoeHeprii Ha AEC
BU3HaYeHO Ha piBHi 1,106, 1m0 CBIAYUTH MPO
Maii’)ke MOBHY BHUTpATy €Heprii BHpPOOIEHOT Ha
AEC Ha BnacHe iCHyBaHHs Ta BiATBOpeHH). Lle
TaKOX CBIJIYUTH MPO 30UTKOBICTH OPIEHTYBaHHS
Ha 3aKyIIBJIIO0 TEXHOJIOTi#, 00JalHAHHS Ta MaTe-
pianiB s poOOTH eHeproo0’€KTiB MO IMIOPTY
3a Kypcom BaiwoT HBY.

EdekruBHICT, BHpPOOJCHHS eJEKTpPOCHEprii Ha
AEC 3a BapiaHTOM pO3paxyHKY 3a Kypcom, IO BH-
3HAYAETHCS MaPUTETOM KYIiBEJIBHOI CIIPOMOMXKHOC-
Ti gonapa CIIIA B VkpaiHi (koedilieHT eHepreTny-
HOT edekTuBHOCTI 1,88), MoKa3ye, M0 KOPHUCHOIO
JUTSL CYCHINBCTBA MPOTrHO3YeThest 88% BHpoOIEHOT
uieto AEC enextpoeHeprii, M0 TakoX CBiJYHUTH
npo e(eKTUBHICTh BUKOPUCTAHHSA BITUU3HSIHHUX
TEXHOJIOTH, 00NaJiHaHHS Ta MaTepialiB s podo-
TH €HEPro00’ EKTIB.

Kaniouoaicnoea: atoMHa eNeKTPOCTAHIIIS, TIOBHI
EHEepreTHYHi BUTpaTH, €(QEKTHBHICTH BUPOOIICHHS
eJIEKTPOCHEPTii, CHEpreTHYHI BUTPATH HA eKCILTyaTa-
LiI0 Ta JIKBIIALIFO.

YK 332.873: 658.18, ORCID 0000-0002-3297-1114

Moge/roBaHHA Ta NMOPiBHAJbLHA OLliHKA co0iBap-
TOCTi eJleKTpOeHeprii reHepylYux Ta HAKONMUYY-
BaJibHUX TexHouoriii / H.I1. Isanenko, B.A. JleHu-
coB // Tlpobnemu 3aranbHoi eHepreTuku. — 2018. —
Bum. 4(55). — C. 36-40.

MOKITUBICTh HAKOTIMYCHHS €JICKTPOEHEPrili B IMPo-
MUCIIOBHX MaclITabax BUTiTHA BCIM yYaCHUKaM pUH-
Ky: BUPOOHHUKaM, MOCTa4aJlbHUKaM, CIIOXHBadaM i
perynaropy. AHamiTHYHI 3BITH JAOCIIJHHX OpraHiza-
it GTM Research and ESA’s U.S. Energy Storage
Monitor TOBOPSATH MPO PEKOPIHI 0OCATH 1HBECTHIIIH
B MIPOEKTH MO PO3pOOIIi i CTBOPEHHIO HAKOITUIYBAYiB
eHeprii. Y po3BUHEHHMX KpaiHaxX TEXHOJIOTIT HAKOIH-
YeHHS €HEprii BUXOIATh HA CTAil0 KOMEPIiHHOTO
BUKOPHUCTaHHSI.

Bce ne 00yMOBIIIOE akTyallbHICTh BHpIIICHHS 3ajia-
4l pOo3paxyHKy B PEXKHMi PeabHOTO Yacy pPO3MOALTY
HABaHTAXKEHHS TEHEPYIOUHMX Ta HAKOIMUYYIOUHX II10-
TYXHOCTEW €HeproCHCTeMH, SIKUH 3a0e3reuye MiHi-
Mi3aIlit0 cO0IBaPTOCTI TEHEPOBAHOT CJIEKTPOCHEPTIi B

KOKEH MOMEHT 4acy B PEKUMI CTE)KEHHSI 32 HABaHTa-
KEHHSIM.

[MiarpyHTsam uis BUOOpY HAMKpaIIoro BapiaHTy BHpi-
IIEHHS 3a3HAYEHOTO 3aBJaHHsI MOXKe CITY)KUTH MaTpH-
sl cOOIBAPTOCTI ENEKTPOCHEPrii, 0 TeHepYEThCs 1
MOCTAYaETHCS PI3HUMHU T€HEPYIOYHMH yCTaHOBKaMHU,
npu poOOTi CKIaJOBUX €HEPrOCHCTEMH B PEKUMAX,
BIIMIHHUX BiJl peXUMy 0a30BOr0 HaBaHTa)KCHHS.
Came 1eit eram onvcaHuil y gaHiil cTarri.

HasBHicTh Takoi marpuii co0iBapTocTed H03BOJSE
Ha JIpyroMy erami copMyiIOBaTH Ta BUPILIHTH 3a-
BAAHHS ONTUMAaJFHOTO MOKPHUTTS rpadika HaBaHTa-
KEHHSI.

Ha 6a3i onmepraHoro pilieHHs MOoxe OyTH CTBOpEHa
0a3a KapT TeHEepYyIUMX Ta HAKOMUYYIOUMX IOTYXK-
HOCTEH 17151 KOYKHOTO 3HaYEeHHS Tpadika CrioKHBaHHS.

K uoeicaoea: marpuils co0iBapToCTeid, Mare-
MaTH4Ha MOJECJIb, CHCPICTUKA, HAKOIIUYYyBay.

YIK 621.31

ExoJioriyni HacaiAKu BHUKOPHMCTAHHSI eJeKTPUY-
HHUX TeNJIoreHepaTopiB AJs yulijibHeHHs1 rpadi-
KiB eJIeKTPUYHUX HABAHTAKEHb MiJ Yac HiYHOIO
nposanxy OEC VYkpainu / B.O. [epiii, T.II. Heua-
eBa // [lpobnemu 3aranpHOi eHepreTuku. — 2018. —
Bum. 4(55). — C. 41-46.

B crarti BUKIameHO pe3yiabTaTH IMPOBEICHOTO
aHaJi3y BIUIMBY Ha JOBKIJIIS BUKOPUCTAHHS Pi3HO-
TO TUIY CIIOXKHBaUiB-PETyIsATOPIB (€JIEKTPOKOTIIIB,
TEIJIOBUX HACOCIB Ta KOTeHEpalilHUX yCTAaHOBOK),
MPU3HAYEHUX [UISl PETyJIOBaHHS HaBaHTaXKEH-
Hs1 OEC VYkpainu mig vac il «HIYHUX TPOBAIIBY.
BcranoBiieHo, 10 JOJAaTKOBE CHOKWUBaHHS €lIEK-
TPOEHEPTil eNeKTPUYHUMH TEIUIOTeHEPaTOpaMu
(ETT) 6yne cranoButu 5,35 mupa kBt ron B pik.
Jlns BUpOOHUIITBA TaKOl KIJIBKOCTI €JIEKTPOCHEp-
rii HeoOximHo Oyne cnanutu Ha TEC 7456 — 6527
THC. T BYyrijuis (3aJIe)KHO BIiJ MEpioy eKCIuTyaTa-
uii ETT), mo mpusBene 1o CyTTEBOTO BIUIMBY Ha
JOBKIJUISL Y BUTJISAI BUKU/IIB TADHUKOBUX Tr'a3iB Ta
3a0pyAHIOIOYMX PEUOBUH — OKUCIIIB CIpKH Ta MHITY.
BiamosinHo 10 0p0ro Ta 3rigHo 3 ITogaTkoBuM KO-
nexcom Ykpainu, TEC 3myuieHi OynyTh 3amiaTUuTH
JIOJIaTKOBI MOJIaTKHU Ha I[i BUKU]IH, SIKi 10 TX PEKOH-
cTpyKIii OynyTh csaratu Oinst 200 MIIH TPH Ha PiK.
ToMmy, BOPOBAaJKYBaTH EINEKTPUYHI TeIUIOTeHe-
paTopu JOUINBHO TICJas MPOBEACHHS MOJEpHi3a-
il Ta PEKOHCTPYKII1 TETUIOBUX €JIEKTPOCTAHIIIH,
SKa JIO3BOJUTH 3HAYHO 3MEHIIUTH BUKHIW IIKiJ-
JIMBUX PEYOBUH, a BIAMOBIAHO 1 MOJATKH HA HHUX
(B 13,8 pasmu).

Ao B SKOCTI €NEKTPUYHHX TEIJIOTEHEPaTOpiB
BUKOPHCTOBYBATH TETIOBI HACOCH, TO 33 KUTTEBUI
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MUK iX eKcIuryaraiii OyJe OXOJIoJKeHa 3HavHa
YacTHHA TPYHTY, IO 3pOOUTH HOTO HENPUIATHUM
JI0 POCIWHHUIITBA, MOPYLIUTHCS EKOJIOTiYHA PiB-
HOBara Ta BUHUKHE TUCKOM(OPT A MENIKAHIIIB.
IMpouiec BimHOBIECHHS TEMICPATypH IPYHTY micost
BHBCJICHHSI TEIJIOBUX HACOCIB i3 eKcnnyaTaun 3a-
fimae monan 20 pokis. [Ipu BpoBaykeHHI TOBITPSI-
HUX TEIJIOBUX HACOCIB BEJIHMKOI MOTYKHOCTI iCHYE
3arpo3a 3MiHM MIKpOKJIIMaTy >XHTIOBOTO MacHUBY
(TIepeoxo0KEHHS B XOJOHY MOPY POKY Ta Hepe-
TpiB BIITKY). [ 3MEHIICHHS BIUIUBY TEILIOBUX
HACOCIB Ha JIOBKULISA JOUUIBHO BHKOPUCTOBYBATH
HU3BKOMIOTEHINIHHI JpKepesia €Heprii TeXHOTEHHO-
ro xXapakTepy — TeIUIOTY KaHaJi3alliiHMX CTOKIB,
TEXHOJOTIYHUX BOJ, CHCTEM BEHTHJISIIIT, TUMOBUX
ra3iB Ta iHIIe.

Kuniouoeicnoea: eneKTpuyHi TEIIOTEHEPATOPH,
OEC VYkpaiuu, HIYHHH TIPOBaJ, €ICKTPUYHI KOTIH,
TEIJIOBI HACOCH, EKOJIOTIYHHUI BILJIUB.

VIIK 536.7

BusHauyeHHsI TOUIILHOTO 00CATY BHKOPHCTAHHS
TeXHOJIOTii TepMoOXiMiuHOI pereHepamii s ra-
30TYpOiHHHUX YCTAHOBOK Tra3olepeKavyyBajbHUX
cranuii Ykpainm / O.A. Ilpaiibep, B.b. Pensp-
kiH // Tlpobnemu 3aranpHOi eHepreTuku. — 2018, —
Bum. 4(55). — C. 47-50.

[IpoBeneHo TepMOAMHAMIYHI Ta TEXHIKO-EKOHO-
MIYHUX PO3PaxXyHKH CXEMH TEPMOXIMI4HOi pere-
Hepallii (Ha OCHOBI KOHBEPCii MPUPOIHOIO rasy 3
MPONYKTaMU 3TOPSHHS) 17 12 Mozaeneit ra3oTyp-
OIHHUX YCTaHOBOK Tra3olepeKadyyBaJlbHUX CTaH-
it Ykpainu. BcTaHOBIIEGHO, 110 IS MTEPEeBaXKHOT
OiMbIIOCTI MOJENel TepMiH OKYMHOCTI KamiTalo-
BKIaseHb y cxeMy TXP He mepeBHIlye KiIbKOX
MicsIiB. PeKOMEHAYeThCS BIPOBAIKCHHS CXEMU
TXP na 40 ra3oTypOiHHMX yCTaHOBKaXxX i3 cymap-
HOIO moTyXxHicTio 505 MBT, npu oMy BapTicTh
najuBa, M0 MOXKe OyTH 36KOHOMJICHO, CTAHOBHTD
420 MITH TpH/PIK.

Kt uoeicnoea: TepMoxiMiuHa pereHeparis,
ra3oTypOiHa yCTaHOBKA, TEIUIOOOMIH, TEXHIKO-EKO-
HOMIYHI XapaKTepUCTUKHU, TEPMiH OKYITHOCTI.

VK 644.1

AHaJi3 npuHOMIiB GopMyBaHHSA JOKAJIbLHUX PUH-
KkiB TemyioBoi eHeprii B cucTeMax LEHTpaJi3oBa-
Horo temonocrayanus / B.l. Jlemxko, A.l. 3amyn-
ko, /1.C. Kapnenko // IIpoOnemu 3aranbHOI eHepre-
tuku. — 2018. — Bum. 4(55). — C. 51-58.

B nawiit crarti omucaHi TEHJICHINT PO3BUTKY CHCTEM
LEHTPAJI30BaHOTO TEILIONOCTAYaHHsI Ta 0COOIMBOCTEH
(YHKIIOHYBaHHS CUCTEM TEIUTONOCTA4aHHs B YKpaiHi.
BusHaueHi nieperyMoBH CTBOPEHHSI JIOKAILHUX PHHKIB
TETIOBOI €HEPrii B CHCTEMaX LEHTPai30BaHOTO TETUIO-
nocradyaHHs. BukoHaHa MOpIBHIIbHA XapaKTepHCTUKA
TETIIOBOT Ta EJIEKTPUIHOT EHEepTil SIK TOBapYy.

Mertoro naHoi p06OTI/I € aHaJii3 0coOIMBOCTEH Ta BU-
3HAUCHHS HpI/IHHI/IHIB q)opMyBaHHs{ JIOKAIbHUX PHH-
KiB TEIUIOBOi €Heprii i3 CHiBCTaBICHHAM JOCBiTy
(dopmyBaHHs 1 QyHKIIOHYBaHHS PHHKY €IEKTPUIHOT
eHeprii B YkpaiHi.

BusHaueHo, 1110 eJIeKTprYHa eHeprist Ma€e aOCOIFOTHO iH-
A (i3UYHAE XapakTep, MO BiJHOIIEHHIO 0 TETUIOBOi
eHeprii. Ha BinmMiHy Bii TEIIoBoi eHeprii, elleKTpuiHa
SHEprisl € OTHOPIHAM TOBAPOM 1 3HAYHO MEHIIe OOMe-
KEHa Y JAJTbHOCTI TPAHCTIOPTYBaHHS Yepe3 MaricTpalibHi
Ta PO3NOIUIFYI Mepexi. AJe, SIKIIO PO3NISIIaTH elek-
TPUYHY €HEpIito SIK TOBap B LIUIOMY, TO, TEIIOBA EHEPTist
MOJKE TiATIOPSIIKOBYBATHCH MPAaBUIaM PUHKY €JIEKTPHY-
HOI €Heprii Ta BU3HAYATUCh BIIIOBITHUMU QaHAJIOTIIMH 13
BpaxyBaHHsIM BiZIMIHHOCTEH, sIKi MalOTh MiCIIE.

Y BHCHOBKAaX BU3HAYEHO, L0 PUHKU EIEKTPUYHOI
Ta TEIJIOBOI €Heprii MalTh 3arajbHy OCHOBY Y BH-
IS CYTHOCTI €HEPreTHYHOr0 PHHKY. BimbImicTh
NpUHIMIIB  (YHKIIOHYBaHHS PHHKY EJIEKTPUYHOI
eHeprii MOXKyTh OyTH MepeHECEeHI Ha JIOKAJIbHI PUHKH
TEIIOBOI €Heprii Mpu HOro crBopeHHi. Bpaxosyro-
YH CITJIBHI 03HAKM PUHKIB EIEKTPUYHOI Ta TEIIOBOI
eHeprii, MOKHA Ka3aTH MPO IHTErPaIlit0 PUHKY TEILI0-
BOI €Heprii B PUHOK eJIEKTPUYHOI eHeprii y MaiiOyT-
HBOMY ITiCJISl HOTO CTBOPEHHS, 3T'1IHO TCHICHIIIH PO3-
BUTKY CHCTEM IEHTPaJli30BaAHOTO TEILIOMOCTaYaHHs.
Takox, MOXIJIMBE TPUAHATTS 3aKOHOIABYOI 0a3u mMpo
PHHOK €JIEKTPUYHOI €Heprii 32 OCHOBY, IPH CTBOPEH-
Hi JIOKaJIbHUX PUHKIB TETIOBOT €HEprii.
Kntwmouoeicnoéa: pUHOK eIEKTPUYHOI €HEPTIii,
PHHOK TETIOBOI eHeprii, IIeHTpasIi30BaHe TerIonoc-
TauaHHS, eHeProe()eKTHBHICTb.
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YIK 621.311.661

AnanTuBHasi MojieJib PeryJupoBaHusl YacTOThI U
MOIIHOCTH B JHEPrOCHCTEMAX € BETPOBBIMH JJIEK-
Tpocrannusimu / M.H. Kymuk, A.B. 3ryposen //
ITpo6nemsl o0Omei snepreTrku. —2018. —Brim. 4(55).—
C. 5-10.

Pa3paborana u BCECTOpOHHE HCCIIEIOBAaHA a/alTHB-
Hasi MOJIENTb PETYAMPOBAHUS YaCTOTHI M MOIIHOCTH B
SHEProcucTeMax C BETPOBBIMH 3JIEKTPOCTAHIMAMH.
Perynmupytorasi MOIITHOCTh YKa3aHHON MOJETH COCTO-
UT W3 JIBYX 4acTel: alallTUBHOMN COCTABJISIFOILEH U IPO-
MOPIMOHATLHO-UHTETpaIbHO-TU D PepeHIIMATEHOTO
(ITN ) 3axoHa. AmanTUBHAsT COCTABIISIONIAs SBISETCS
pa3HULEN MEXIy YCTaBKOW, 3a/laBa€MOW JIUCIIETYEP-
CKOH CITy’K00# SHEPrOCHUCTEMBI, U MOIITHOCTHIO BETPO-
BOI BNIEKTPOCTAHIIMM B KaXKIbli MOMEHT BPEMEHM Ha
TiepHo/ie peryupoBaHysl. BTopast coctaBistomas pery-
JIMpPYIOIIe MOITHOCTH siBisieTcs kinaccuueckum [TJT-
3aKOHOM, B KOTOPOM B KayeCTBE apryMeHTa HCIIOJb-
30BaHO OTKJIOHEHHE d4acToThl. Kakmas W3 oTAensHO
B3ATHIX YKa3aHHBIX COCTABIISIOMIMX MOXKET 00ECTIeUUTh
Oonee-MeHee TNpHEMIIEMOE PETYIMPOBAHUS YaCTOTHI,
OIHAKO MX COYETaHHE B OIHOM 3aKOHE 00ecHedrBaeT
KayeCTBEHHO IrOpa3/io JIy4Illie Pe3yJIbTaThl.

C ucrnonp30BaHUEM pa3paOOTaHHONW MOJAENIH MPOBeE-
JIeHa CepHsl YHUCIIEHHBIX DKCIIEPUMEHTOB, ENbI0 KO-
TOPBIX OBLIO HCCIIEOBaHNE BO3MOXKHOCTEH MCIIOIb-
30BaHUS MPENJIOKEHHOW CTPYKTYPBI PETYITHPOBAHUS
gacToTel B OOC YkpauHsl u B dHeprocucreme EBpo-
coroza ENTSO-E. beuto ycTaHOBIEHO, UTO HAMIIyd-
e TI0KA3aTeNH M0 CTaOMIIN3aIK YacTOTHI oOecIe-
YHBAET ITOJIHASI MOJIETIb, B KOTOPOI HCIOIB3yeTCs Kak
aJlanTiBHAas cocrapistomas, Tak u [1MJ[-3akon. [Tpu
3TOM obecIieurnBaeTcsl eBpoIeiickoe TpeboBaHue 10
crabunmsanuy vactotsl (|Af| < 0,02 I'n), n 3Have-
Hus kodpdunmentoB [1M/]-3akoHa SBISIOTCS BIIOTHE
MPUEMJIEMBIMHU, UCXOS U3 KPUTEPUS YCTOWIHMBOCTH
CHUCTEMBI PeryJupOBaHHs YaCTOTHI.

Hcnone3oBanue B perynupyromieii MOITHOCTH TOIBKO
aJIANITUBHOM COCTABILSIONICH obecreunBaeT TpeboBa-
HHUE CTaOMIBHOCTH YacToThl (JAf| < 0,2 I'm), neit-
ctBytomee B OOC YkpauHbl, OTHAKO HE MOXKET YIOB-
neTBopuTh TpeboBanus sHeprocuctemel ENTSO-E.
Hcnone3oBanue B peryaupyronieid MOUTHOCTH TOJb-
ko [TM]/I-3akoHa MOXET YIOBJIETBOPUTH TPEOOBAHUS
sneprocucteMbl ENTSO-E npu ycioBuu, uto x0ag-
(UIMEHTHI 3TOTO 3aKOHA OyayT OoJiee, 4eM Ha Iopsi-
JIOK TIPEBBIIIATH UX 3HaUEHHS, PUTYPHUPYIOIIHE B MTOJI-
HOW MOJENH perynupoBaHus. Takue 3Ha4EHUS 3THX
K03((HUIIMEHTOB MOTYT IMPEACTABIATh YIPO3y YCTOM-
YMBOCTH BCEH CHCTEMBI PETYITHPOBAHUS YaCTOTBHI.

Kniwueswvi e cnoea:yacTtoTa, peryupoBaHue,
MOIIHOCTh, OBICTPONEUCTBHE, SHEPTOCUCTEMA, Be-
TpOBas IEKTPOCTAHITUS, AKKyMYJISITOpHAs 6arapes.

VIK 620.9.002.8

IIporuo3npoBaHue cnpoca Ha TOIUIMBHO-IHeEP-
reTH4ecKue pecypchl B IHEProeMKHX MPOU3BOI-
CTBAX MNHUINEBOHi NPOMBINIIEHHOCTH € Y4eTOM
noreHnuana 3Heprocoepexkenuss / H.IO. Maii-
ctpenko // IIpobnemsl o6meit snepretuxu. — 2018, —
Brm. 4(55). — C. 11-16.

Paccuntansl NpoOrHO3HBIE YPOBHU MOTpeOIeHus
TOTUTMBHO-YHEPTETUIECKUX pecypcoB go 2040 r. ¢
Y4EeTOM TOTCHIIMAJIOB YHEProcOCPEeIKEHUsI B JHEP-
TOEMKHUX MPOM3BOACTBAX B paznene «[Ipou3BoacTBO
IMMUIICBBIX IMPOAYKTOB; HAIIMTKOB H TaGa‘IHI)IX u3s-
Jnenuit». Ha mpumepe 3THUX IPOU3BOACTB YTOYHEHBI
MOTEHIHAJIBI PHEProcOeperkeHusl U pa3paboTaH mpo-
THO3 BBIITYCKa MPOAYKIIMU U 0OBEMOB IHEPronoTpe-
OJIeHHST KaK B CaMHX IMpOU3BOACTBAX, TaK U JJIA pas3-
Jiesia BoooO1e.

[TomyuenHsle pe3ynbTaThl IMOKA3bIBAIOT HEOOXOIM-
MOCTh yueTa OOIIEro CTPYKTYPHOIO MOTEHI[HAlIa
SHEProcOEPEKECHUS U €0 COCTABJISIOIINX, ITOCKOIb-
Ky UMCHHO Pa3BUTUC OTACJIBHBIX S9HEPrOCMKHUX IIPO-
M3BOJICTB ONPENC/ISCT Pa3BUTHE ONPEICICHHOIO pa3-
JIeJia ¥ 5KOHOMHKH CTPaHbI B ICJIOM.

Kniwoueeswie coea: morennuan s3ueprocoepexe-
HUS, TPOTHO3UPOBAHUE, TOILTUBHO-DHEPIETHUECKUE
pecypchl, SHEPrOEMKHE BUIBI SKOHOMUYECKON nes-
TETHLHOCTH.

VK 620.9; 621.311.

MupoBble TeHJIeHUMH B Pa3BUTHH reoTepMAaJib-
Hoii dJHepretuxku. Yacte 1. TI'eorepmanbHbIe
pecypcsl o permonam mupa / FO.A. Ilypuxo-
Ba // Ilpobnembr o6miei sHepretuku. — 2018. —
Brim. 4(55). — C. 17-24.

B crarbe npencrasnen 0030p MaTepuaioB 00 UCHONb-
30BaHUU r€0TEPMAIBHBIX PECYPCOB 10 PETHOHAM MUPA.
IMokazana 3aBUCHMMOCTH S((EKTHBHOCTU HCIIONB30-
BaHUS T€OTEPMAIBHBIX PECYPCOB OT Te0(pH3HMIECKUX
U TeorpadUUecKux mMapaMeTpoB KaKAOTO PEruoHa.
[IpuBeneHsl 1aHHBIE, B KaKMX CTpaHaX reoTepMallb-
Hasi SHEpreTMKa pa3BHBAeTCs HauOolee YCIElHO M
JUISl KaKUX 1eneld mpumensiercs. Jlugepamu sSBIsIOTh-
csa CIIA, ®ununmuasl, Mekcuka, agonesus, Hopas
3enanaus. Bee 9TH cTpaHBl pacioioKeHbl B 00MacTIX
COBPEMEHHOT0 ByJKaHU3Ma, B mpeaenax « OTHEHHOTo
Konbuay, rae TermoHocuTens UMEET BBICOKHE Mapa-
METpBI, TOCTYNIEH Ha MOBEPXHOCTH 3EMIIH, IZIE€ pac-
xozpl Ha coopyxenue [eoTOC MuHUMaNBHBI U cebe-
CTOMMOCTh JHEPTUH KOHKYPEHTOCIIOCOOHA Ha pPBIHKE
sHepronocureneil. [loguepkuBaercsi, YT0 B MHEPOBBIX
Macmrabax reorepMaibHas DHEPreTHKa HCIIONb3YeT-
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¢4 KpaiiHe MaJio: JIOJisl 3JIEKTPOIHEPTUH, OTYyHaeMOM
C TIOMOIIBI0 TEOTEPMANBbHBIX PECYpPCOB, COCTaBISET
Bcero 0,5%. Ee mpousBonsaT Bcero B 24 cTpaHax.
3HaYMTENbHO OOJiee MACIITAaOHO BBINISAMUT IMPSIMOE
WCIIOJh30BaHNE TEOTEPMANIbHOM TEIUIOTHI: JUId 000-
rpeBa MOMEIIEHUH, B TOM YHCIe, IS HEHTPaIn30-
BaHHOTO TEIUIOCHAOXKEHHUs, Juis o0orpeBa Oacceii-
HOB, TEIUINI, KOHIWIIMOHWPOBAHUS, U1 MOAOTpeBa
OTKPBITOTO I'PyHTa, 000rpeBa JIOPOKHOTO MOKPBITHS,
B TPOMBIIUIEHHBIX TEXHOJIOTHYECKUX MpoIeccax,
I TasgHUS CHera W Apyrux ueneu. Hampumep, B
cronuie Kutas [lekuHe nmpoOypeHO OKOIO TPEXCOT
CKBXUH ITyOMHON TIPUMEpHO 3 KUJIOMETpa, U3 KO-
TOPBIX TMOCTyMaeT Boja ¢ Temmeparypoit no 70 °C,
KOTOpasi HCIOJB3yeTCs [ IIeHTPAIbHOTO OTO-
TUIEHHS BBICOTHBIX JIOMOB M JJIsi 000TpeBa TEIUIHILI.
B Hcnanguu 3a cu€T reoTepMaibHOM TEIIIOTH 00e-
cneunBaeTcs 90% moTpeOHOCTEH CTpaHbl B OTOMH-
TEJTbHBIX MOIIHOCTSX; Ha OTOIJICHHE M ropsidee BO-
JIOCHAOXKEHUE TPATUTCS TMOYTH TOJOBHHA OOBEMOB
reoTepMaibHOM SHepruu. B mapmxckoMm Oacceiine
JEeHCTBYIOT 37 HUPKYIAMUOHHBIX CHUCTEM, BKIIOYa-
fox 50 yCTaHOBOK IS IEHTPATM30BAHHOTO Te-
riocHaOxkenus. Teruora mocraBiseTcs Takke B
TEIUIHIBI ¥ peidoBomueckue depmbl. B 2007 . ObuI
peanu30BaH HOBBIM MPOEKT HUPKYIALUOHHONW CHCTE-
MBI JJIs1 TETUIOCHAO)KEHHUS MapHKCKOTO a’poriopra
Opnu. B okpectrHocTsx [lapmxka 33 reorepmanbHbIX
YCTaHOBKH OTaruinBarT 170 ThIC. JOMOB.

Knwoueevie cnosa: OHEPreTrKa, rcorepmMajibHasd,
peCypC, KOHTUHCHT, TCIJIOTA, SJICKTPOOHEPTHUA, MUD.

YIK 621.311

OuneHKa NepCHeKTHBbI HMCMOIL30BaHUsI 0Oyporo
yrias Ha TIOC Ykpaunsi / B.C. Kobepuuk // TIpo-
onembl o601mel sHepretuku. — 2018. — Beim. 4(55). —
C. 25-28.

Llenpio cTarhu SBISIETCS ONpPEAETICHUE TEPCIIeKTH-
BbI UCTOIb30BaHus Oyporo yrig Ha TOC. s atoro
MPOBEJICHO CPaBHEHHE TEXHUKO-DKOHOMHUYECKUX I10-
kazaresneil sHeproookoB TOC ¢ (akenbHBIM CKU-
raHueM KaMeHHOTrO M Oyporo ymis Mo pa3inYHbIM
TEXHOJIOTUSIM (CBEPXKPHTHYECKOE JaBJICHUE Tapa H
YABTPACBEPXKPUTUYECKOE IaBJIeHNE TIapa) U o0ecre-
YHUBAIOT JIOCTHKEHUE COBPEMEHHBIX HOPM BEIOPOCOB
OCHOBHBIX 3arpsi3HSIONIMX BEIIECTB coriacHo /Jlu-
pextuse 2010/75/9C. PacyeTsl mpoBeEHBI 10 Cpel-
Hell ce0eCTOMMOCTH MPOM3BEICHHON 3a KU3HECHHBIN
ki sueprun (LCOE), obecnieunBaromieil caMooKy-
MaeMOCTh MCTOYHUKH IMPOM3BOACTBA 32 BECh LUKI
cymectBoBanus. llokazatrens LCOE yuwuteBaer
BCE 3aTpaThl 3a )KU3HEHHBIN LK. J[Jig npoBeneHus
pacyeToB CTPOHTENHCTBA HOBBIX IHEProOJIOKOB Ha

TEIUIOBBIX 3JIEKTPOCTAHIMUSAX OBUTM HCIONb30BAHEI
JaHHblE MEXTlyHapOIHOIO 3HEPreTUYECKOrO areHT-
CTBa W MPOrPaMMHO-UH(DOPMAIIMOHHBIA KOMILJIEKC
CPABHUTEJIBHON OLIEHKU CTOMMOCTH JIEKTPUYECKOU
SHEPruM 32 KU3HEHHBIM IMKII MIPH CKUTAHWU Opra-
HUYECKOTO TOIUIMBA B YHEPrETUYECKUX YCTAHOBKAX,
paspabotannblii B MHcTUTyTE 00IIE »HEpreTuKu
HAH Vkpaunsl. [Ipoananu3upoBano BIHMSHHE BHJA
u neHsl (o gopmyne «Porrepnam +» u 6e3 hopmy-
JIBI) TOIUTMBA HA CPEIHIOID CTOMMOCTH 3JIEKTpHde-
CKOM JHEPIMH 3a >KM3HEHHBIM LIMKI MU BHEAPECHUU
HOBBIX TEXHOJIOTHH TpeoOpa3oBaHHs SHEPTUU Ha
TOC. Haubonee 3KOHOMUYECKH LIEIECO00pa3HBIMU
C Y4ETOM XapaKTEPUCTUK YKPAaUHCKOIO KaMEHHOIO
1 Oyporo ymis ¥ UX CTOMMOCTH JUIS MCIIOJIb30BaHHsI
Ha TOC MOXXHO CUMTATh MBLICYTOIbHBIC SHEPTOOIIO-
Ka CBEpXKPUTHYECKOTO AaBJICHUS Tapa ¢ (akelb-
HBIM C)KUTaHHEM KaMEHHOTO YIJISI C CepOOYHMCTKOU
1 a30TOOYHCTKON. YKpanHCKUN Oyphlii yroib UMeeT
BBICOKYHO BIQXKHOCTb U CEPHUCTOCTb, ITOATOMY Tpe-
OyeT crenuanbHBIX TEXHOJIOTUI TepMHUYECKOH Tepe-
pabotku. Mcnonb3oBanue Oyporo yris Ha TOC pe-
KOMEHIYETCS I10CIIE BHEAPEHUS HA MNIEKTPOCTAHLUAX
YCTaHOBOK JPOOJIECHUS U CYIIKH JUISl YIIYYLIEHUS €TO
KadecTBa (HalpyMep MUKPOBOJIHOBBIX).

Knioueeswie caoea: TeNnoBas dNEKTpUIECKas
CTaHIMA, CBEPXKPUTHUYECKHE MapaMeTphl mapa, Oy-
PBIii yrosib, CTOUMOCTb JIEKTPUUECKOM SJHEPIUH.

VIIK 620.92

Onpenesenne 3(pGeKTHBHOCTH NPOU3BOACTBA
JJIeKTPUYECKO JIHEPrHU ATOMHBLIMH JJIE€KTPO-
CTAHIUAMHM C HCHOJB30BAaHHEM MeETOd0JIOTHU
NMOJIHBIX JHepreTuyeckux 3arpar. Yacte 3. 3arpa-
Thl JHEPIHM HA IKCIUIYATAUMIO, JUKBUIAIUIO H
onpesesieHne 001Iell IHepreTuyeckoii 3ppexTun-
Hoctu / B.JI. benonen // TIpoGnemsr o01ieid sHepre-
tuku. — 2018. — Beim. 4(55). — C. 29-35.

[IpuBeneHbl pe3ynbTaThl HCCIEAOBAaHUS 110 ONpese-
neHnto 3pHEeKTHBHOCTH BHIPAOOTKH MEKTPOIHEPTUH
aTOMHBIMH JIEKTPOCTAHIMAMHU ¢ peakTopamu BBOP-
1000 Mo METOHOIOTHH TIOTHBIX YHEPIeTHUESCKUX 3a-
Tpar. Metonuka onpeaencHus 3QHEKTUBHOCTH TeX-
HOJIOTHIA TI0 3TOM METOAO0JIOTHH ObLIa OIMyOIMKOBAHA
panee. B wactu 1 crarbu omyOnukoBaHHOH B Ne 2
c0. «IIpobnembl 00Omied sHepreTukm» 3a 2018 p.
MpUBEICHBl pacyéTHhIC NaHHBIC MOJNHBIX SHEpre-
TUYECKUX 3arpaT Ha cTpourtenasctBo ADC. B wactu
2 crarbu, omybnukoBanHoi B Ne 3 c6. «IIpoGnemMsr
o0mieit sHepreTuku» 3a 2018 p., mpUBOIATCS Pe3yiib-
TaThl Pacy€ToB 1O 3aTpaTaM JHEPruH Ha MOJy4YeHHUe
SIEPHOTO TOIUIMBA, KOTOPOE HEOOXOMUMO Ui pado-
161 ADC B T€UCHHE CPOKA €€ IKCIUTyaTaIluH.
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B uactu 3 ocBemarorcsi BOPOCH! 3aTpar SHEPruH Ha
skcrutyaraiuio kpymaoit ADC momHocThio 3,0 I'BT,
3aTparhl HA e¢ TMKBUIAINIO U ONPEACIISIOTCS OKOHYA-
TENBHBIC TIOKa3aTeau €e SHeProdhHEeKTUBHOCTU (-
(ekTUBHOCTH BBIpabOTKH 3nekTposHepruu Ha ADC.
B pesynbrare pacu€ToB yCTaHOBIIEHO, 4TO 3(EKTHB-
HOCTHb BBIpabOTKH 3nekTpodneprun Ha ADC 1o Ba-
pHaHTy HEeM3MEHHOCTH Kypca HarponanbHoro OaHka
Yxpaunsl (HBY) oTHOCHTENEHO KYypCOB MHOCTPAaHHBIX
BaJIIO TpH cpenHeil nHQsMu rpuBHbI 7,5% MpakTH-
Yeckd HyJneBas (KOX(PQHIMEHT SHEPTEeTUUECKOH d¢-
(DEeKTUBHOCTH BBIPAOOTKU 3MeKTpodHeprud Ha ADC
onpenenéH Ha ypoBHe 1,106, 94TO CBHIETENBCTBYET
O MOYTH TIOJHOM PAaCXOAE SHEPrUH, IMPOU3BEAEHHON
Ha ADC Ha COOCTBEHHOE CyIIIECTBOBAHKE M BOCIPO-
M3BOJICTBO). JTO TaKXKe CBUJCTENHCTBYET U 00 yOBI-
TOYHOCTH OPHEHTHPOBAHUSI HA 3aKYIKY TEXHOJIOTHH,
000pyIOBaHUS 1 MaTEPHAIIOB JIJIs1 pabOTHI YHEPTOOOH-
€KTOB I10 UMITOPTY 10 Kypcy Banotr HBY.

O hexTHBHOCTh BBIPAOOTKH AIIEKTPOIHEPIHH HA
ADC mo BapuaHTy pacdera 1Mo Kypcy OIpeAeiseT-
Csl TTApUTETy MOKYMAaTeJIbHOM CIIOCOOHOCTH JoiIapa
CIOA B VYkpauHe (kod3(pQUIMEHT >HEPTETHUYECKOM
a¢dpexruBHoCcTH 1,88) TOKa3BIBACT, YTO TMOJIE3HOU
ISt 001iecTBa mporuozupyercs 88% mpou3BoaAUMON
atoit ADC 3IMEeKTPOIHEPTUH, UTO TAKKE CBUACTEIb-
CTBYeT 00 OTHOCHUTENLHON 3()(HEKTUBHOCTH UCTIONb-
30BaHUSl OTEUYECTBEHHBIX TEXHOJIOTHH, 000pyIOBa-
HUSI U MaTepUalioB JJisi pabOThl SHEPTOOOHEKTOB.

Knwueesue caoea: arToMHas dIEKTPOCTAHIINS,
TIOJIHBIE JHEpreTUYecKue 3aTpatbl, 3()(HEeKTHBHOCTD
BBIPAaOOTKH 3JIEKTPOIHEPTUH, YHEPTeTUUECKHUE 3aTPa-
ThI Ha 3KCILTYyaTallUO U JIUKBUIALHIO.

YK 332.873: 658.18

MopeanpoBanie U CPABHUTEJbHASl OLEHKA cCe-
0ecTOMMOCTH 3JIEKTPOIHEPIrud TeHEePUPYIOIINX
M HAKOMUTEJbLHBIX TexHoaoruii / H.I1. MBanenko,
B.A. Jlenuco // IlpoGnembl oOLIel SHEPTeTUKU. —
2018. — Beim. 4(55). — C. 36-40.

B03MOXHOCTh HAKOIUICHHUS 3JIEKTPOIHEPTHH B MPO-
MBIIIJICHHBIX MaCHITa6aX BbIT'OHA BCEM YYaCTHUKaAM
PBIHKA: ITPOU3BOAUTEIAM, IMOCTaBIIUKaM, HOTpeGI/I-
TEISIM U PErysaropa. AHaJIMTHYECKUE OTYETHI HC-
cnenoparenbckux opranusanuii GTM Research and
ESA>s U.S. Energy Storage Monitor roBopsr o pe-
KOPJIHBIX 00beMaX MHBECTHIUI B MPOEKTHI IO pa3-
paboTKe U CO3[aHWI0 HAKOMUTENeH dHeprun. B pas-
BUTBIX CTpaHaxX TEXHOJIOI'MHU HAKOIIJICHUSA SHEPIruu
BBIXOJISIT Ha CTIUI0 KOMMEPUYECKOTO NCIIOIb30BAHUS.
Bce 310 00ycnoBiIHMBaeT akTyallbHOCTh PEILCHUS 3a-
Jlayd pacyeTra B PEKUME pPeajbHOro BPEMEHM pac-
NpeleJIeHUs] HArpy3Kd TE€HEPUPYIOLIUX U HAKOIIHU-

TEJIbHBIX MOIIHOCTEH 3HEPTOCHCTEMBI, KOTOpOE
obecrieunBacT MUHHMH3AIMIO Ce0ECTOMMOCTH IPO-
W3BEICHHOM DJIEKTPO3HEPIMM B KaXKJbII MOMEHT
BPEMEHHU B PEKUME CIIEKEHUS 32 HArPy3KOM.
OcHoBo# 111 BEIOOpa HAWJIYYILEro BapHaHTa perle-
HUS YKa3aHHOM 3a7jaqy MOXKET CIY>KUTh MaTpHIla ce-
0ECTOMMOCTH 3JIEKTPOIHEPTUH, KOTOpas TeHEpPHpY-
€TCd U TOCTaBISAeTCA PA3TMYHBIMU T€HEPUPYIOIIUMHU
YCTaHOBKaMH, IPU paboTe COCTABISIONINX YHEPrOCH-
CTEMBI B PeXKUMaX, OTIIMYHBIX OT pexknma 0a30Boii Ha-
rpy3kd. IMEHHO 3TOT 3Tan OIUCaH B JaHHOM CTaThe.
Hannuue Takoit MaTpuiiel ce0eCTONMOCTEN TO3BOJIUT
Ha BTOPOM 3Tare c(hOopMyIHpPOBaTh U PEUIUTh 3214y
ONTUMAJILHOTO MOKPBITUS rpaduKa HATPY3KH.

Ha 0a3e momy4eHHOrO pelIeHus MOXKeT OBITh CO3-
naHa 0a3a KapT reHepUPYIOIIUX 1 HAKAILTUBAIOIINX
MOIITHOCTEH JUIs KaXKIOTO 3HaYeHHsI TpaduKa rmorpe-
OneHusl.

Kniwoueegwie cnoea: marpuia cedeCTOMMOCTEH,
mMareéMaTnu4deCKad MOACIb, SHEPICTHKa, HAKOIIUTEIIb.

VJIK 621.31

JKOJOTHYeCKHe TMOCJAeICTBHS HCHOJIb30BAHUS
IEKTPHYECKUX TeIIOreHepaTopoB 1Js yIJIOTHe-
HUsI TPAaQUKOB YWIEKTPHYECKUX HATPY30K BO Bpe-
Mst Hounoro nmpoBayia O9C Ykpaunbl / B.A. [lepwuid,
T.II. Hewaea // [IpobGnembl oOmieli dHEPreTHKH. —
2018. — Boim. 4(55). — C. 41-46.

B crarbe u3noxeHsl pe3ynbTaThl MPOBEIEHHOIO aHa-
JIM3a BIMSHHUS Ha OKPYXKAIOIIYIO0 Cpedy HCIONb30Ba-
HUE pPAa3IUYHOIO THUIA MOTPEeOHTENEH-perynaTopoB
(MEKTPOKOTIIOB, TEMJIOBBIX HACOCOB 1 KOT€HEPALIMOH-
HBIX YCTaHOBOK), IPEAHAa3HAYEHHBIX JJIs peryIupoBa-
Hust Harpy3ku OEC YkpauHbl Bo Bpemsl ee «HOYHBIX
MIPOBAJIOB». YCTaHOBIJIEHO, YTO JOMOJHUTEIBHOE I0-
TpeOsieHHe 3JIEKTPOIHEPTUH HIEKTPUIECKUMHU TEIUIO-
reHeparopamu OyZieT CoCTaBiATh 5,35 mapa kBT uac.
B rof. [lyis mpou3BOICTBAa TaKOTO KOJIMYECTBA 3JIEK-
TpodHepruu Heodxomumo Oynet cxeus Ha TEC 7456
— 6527 Tuc. T. yris (B 3aBUCUMOCTH OT TIEPHOAA IKC-
wryaratmu OTID), 4TO mpuBeneT K CYIIECTBEHHOMY
BIIMAHUIO Ha OKPYKAIOIyI0 CPeay B BUJE BHIOPOCOB
TIAPHUKOBBIX T'a30B U 3arPA3HAIONINX BEIIECTB — OKCH-
JIOB CepBI ¥ IBUTH. B COOTBETCTBUY € 3THM H COITIACHO
¢ HanoroBeiM konekcom Ykpannsl TOC BBIHYXIEHBI
OyIyT IJIaTHTh JONOJHHUTEIBLHBIC HAJIOTW Ha 3TH BbI-
OpOCHI, KOTOPBIE JI0 UX PEKOHCTPYKIIUH OYITyT COCTaB-
na1h okosto 200 mutH rpH B roa. [loaToMy, BHENpSTH
MEKTPUYECKUE TEIUIOTEHEpaTopbl  LEeIeco00pa3Ho
Mocyie MPoBeACHNUs MOIEPHU3AIMH U PEKOHCTPYKIMU
TEIUIOBBIX JIEKTPOCTAHIIUM, KOTOpas TO3BOJIUTH 3HA-
YUTENILHO COKPAaTUTh BHIOPOCHI BPEIHBIX BELIECTB, a
COOTBETCTBEHHO M HAJIOTOB Ha HUX (B 13,8 paza).
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Ecnu B KauecTBe ANIEKTPUUECKHUX TEIIOTEHEPATOPOB
UCIIONIb30BATh TEIIOBBIE HACOCHI, TO 33 YKU3HEHHBIH
IUKIJI UX SKCILTyaTaluu 6YI[eT OXJIAXKACHA 3HAYUTCIIb-
Hasg 49aCTb T'pyHTA, YTO CACIACT €ro HCIPUTOAHLIM
JUISL PaCTCHUEBOJICTBA, HAPYIIUTHCS IKOJIOTHYECKOE
pPaBHOBECHE U BOHUKHET TUCKOMQOPT ISl AKUTEICH.
[Mpouecc BO30OHOBIEHUS TeMIIEPaTyphl TPYHTA II0-
CJie BBIBE/ICHUSI TETUIOBBIX HACOCOB C AKCILTyaTal[uH
3aiimer Gosee 20 ner. [Ipu BHeIApeHHH BO3ITYIIHBIX
TETIJIOBBIX HACOCOB OOJIBIION MOIIHOCTH CYIIECTBYET
yIrpo3a Uu3MCHCHUA MUKPOKJIMMATa KHUJIOro MacCuBa
(mepeoxnaxkJeHUEe B XOJOAHYIO TOpY Toja W Iepe-
rpeB HCTOM). I[J'IH YMCHBUICHUA BJIMAHUA TCIJIOBBIX
HAaCcOCOB Ha OKPYKAIOUIYIO Cpey L1eJIeco00pa3Ho UC-
TMOJIb30BAaTh HU3KOMMOTCHIUAJIbHBIC HCTOYHUKHU SHEP-
TMH TEXHOTEHHOTO XapakTepa — TeIIOTy KaHalu3a-
OUOHHBIX CTOKOB, TCXHOJIOI'MYCCKUX BOA, CUCTEM
BCHTWJIALMHU, JbIMOBBIX I'a30B U IPYTOC.

Knwoueswle cnoea: anekTrpudeckue TEIIOTeHe-
patopsr, OOC YkpauHbl, HOYHOU TIPOBAJ, AICKTPU-
YeCKHe KOTJIbI, TEIUIOBbIE HACOCHI, IKOJIOTHYECKOE
BIIUSTHUE.

VIIK 536.7

Onpenesienne 1e1ec000pa3ZHOro 00bLeMa UCIoJIb30-
BAHMUSI TEXHOJIOTMH TEPMOXHMHYECKOW pereHepa-
UM JUISE Ta30TYPOMHHBIX YCTAHOBOK ra3ornepeKa-
YHBAOIIKUX CTaHUMI Ykpaunbel / A.A. Ilpaiioep,
B.b. Peapkun // IlpoGnembl OOIIEH SHEPreTUKUA. —
2018. — Beim. 4(55). — C. 47-50.

[IpoBeneHs! TepMOAMHAMUYECKHE M TEXHUKO-3KOHO-
MHYECKHE PacyeThl CXEMBI TEPMOXHUMUYECKON pereHe-
pauuu (Ha OCHOBE KOHBEPCHHU NPUPOAHOTO rasa ¢ Mmpo-
JIyKTaMH cropanusi) aist 12 mozenei ra3oTypOMHHBIX
YCTaHOBOK Ta30MepEeKaYNBAIOIINX CTAHIIMA YKPAUHBbI.
[Tokazano, 4T0 TSI MIPEOOIaAa0MIEro OOMBITMHCTBA
MofieJiell CPOK OKYMaeMOCTH KalHUTaJOBIOKEHUH B
cxeMy TXP He npeBblIacT HECKOJIBKUX MecALeB. Pe-
KoMmeHyeTcst BHenpenue cxembl TXP Ha 40 razotyp-
OMHHBIX YCTaHOBKax ¢ CyMMapHON MOIIHOCTBIO 505
MBT, npu 3TOM CTOMMOCTb TOIUIMBA, KOTOPOE MOXKET
OBITH COKOHOMJICHO, cocTaBseT 420 MIIH TPH/TOI.

Kniwouegwi e ciao06a TePMOXUMHUUECKAS pe-
reHepalys, Ta30TypOuHHast yCTaHOBKa, TEII00OMEH,
TEXHUKO-)KOHOMHUECKUE  XapaKTEePUCTUKH, CPOK
OKyTIaeMOCTH.

VK 644.1

AHaJu3 NpUHIUNOB (GopMHUPOBAHMS JOKATBHBIX
PBHIHKOB TeIJIOBOIl JHEPruM B CHCTEMaX LEHTpa-
JIN30BAHHOTO TemaocHad:kenuss / B.M. [lemiko,
A.U. 3amynko, J[.C. Kapnienko // [IpoGnemsr o0riei
suepreTrku. — 2018. — Boim. 4(55). — C. 51-58.

B nanHOil crarbe omucaHbl TEHJCHIIUU Pa3BUTHS
CHUCTEM IICHTPAIM30BAaHHOTO TEIUIOCHAOKEHUS U
0coOeHHOCTEH (QYHKIIMOHUPOBAHUS CHUCTEM TEILIO-
cHaOxeHus B Ykpaute. OmpeeneHbl NPearnoChuIKu
CO3/1aHMSI JIOKAJIBHBIX PBIHKOB TEIJIOBOW 3HEPrUU B
cHUCTeMax LEHTPAJIN30BAHHOTO TETUIOCHAOKEHUSI.
BrlinosiHEHa cpaBHUTENBHAS XapaKTEPUCTHKA TEILIO-
BOU U 3IIEKTPUUYECKON SHEPTUU KaK ToBapa.

enpro manHO# pabOTHI ABISIETCS aHATN3 0COOCHHO-
cTel U omnpe/esieHHe TPUHIUTIOB (POPMUPOBAHHUS JIO-
KAJIBHBIX PBIHKOB TEIJIOBOM HPHEPTUU C COMOCTABIIE-
HUEM ONbITa QOPMUPOBAHUS U (DYHKIIHOHUPOBAHHS
PBIHKA 3JIEKTPUYECKON SHEPIUU B YKpauHe.
OmnpezneneHo, 4To 3JEKTpUYECKass DHEPrHs HMEeT
COBEpPIICHHO JPYroi (U3NYECKUil Xapakrep Mo OT-
HOLICHUIO K TEIUIOBOM 3Hepruu. B ornuume ot Te-
IIJIOBOW 3HEPIHHM, JIEKTPUUECKAsT SHEPTUs SIBISIETCS
OJTHOPOJIHBIM TOBAPOM M 3HAYUTEIBLHO MEHBILIE Orpa-
HAYEHA B JAJBHOCTH TPAHCIOPTUPOBKU IIO Maru-
CTPAJIBHBIM U paclpeneauTensHsM ceTssM. Ho, ecnu
paccMaTpUBaTh NIEKTPUUYECKYIO SHEPTHIO KaK TOBAp
B 1I€JIOM, TO, TEIUIOBAsl SHEPTHSI MOXKET NOJUMHSITHCS
IIpaBUJIaM PhIHKA 3JIEKTPUYECKOM IHEPTUU U OIIpeie-
JIATBCS COOTBETCTBYIOIIMMHU AHAJIOTHUAMH C YUETOM
pasanyuii, KOTOPbIE UMEIOT MECTO.

B BbIBOZax ompeneneHo, YTO PBHIHKUA 3JIEKTPUYECKOM
W TEIUIOBOW SHEPrUH UMEIOT OOIIYI0 OCHOBY B BHJIC
CYLIHOCTH 3HEPreTUYECKOI0 pPbIHKA. bBOIBIIMHCTBO
NPUHIMTIOB (YHKIIMOHUPOBAHMSI PBIHKA 3JICKTpHYIC-
CKOM 3HEPrHy MOTYT OBITh TIEPEHECEeHBI Ha JIOKaIbHbIC
PBIHKY TEIUIOBOM HEPTUM IPU €r0 CO3AAHUU. Y UUTHI-
Basi O0IIME TIPU3HAKY PHIHKOB 3IEKTPUYECKOM U TETUIO-
BOW 3HEPrHH, MOKHO TOBOPUTH 00 MHTETPAIUX PhIHKA
TEIUIOBOM SHEPTUU B PBIHOK IEKTPUYECKONH SHEPIUU
B Oy/yIeM rociie ero CO3/1aHusl, COIIaCHO TEHCHIN
Pa3BUTHS CHUCTEM LIEHTPATU30BAaHHOTO TETUIOCHAOMXe-
Hus. Taxoke, BO3MOXKHO IIPHHSTHE 3aKOHOAATENILHON
0a3bl 0 PBIHKE AEKTPUUECKOI SHEPTHUH 32 OCHOBY TIPH
CO3/JJaHMU JIOKAJIBHBIX PBIHKOB TEIUIOBOM SHEPIUU.

Knwuegwie o0 6a: ppIHOK JEKTPHUECKOH SHED-
MM, PBIHOK TEIUIOBOW 3HEPTUH, ICHTPAIU30BAaHHOE
TeriocHa0x)eHue, 3Hepro3HHEeKTUBHOCTD.
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UDC 621.311.661

Adaptive model of frequency and power con-
trol in power systems with wind power plants
/ M.M. Kulyk, O.V. Zgurovets // The Problems of
General Energy. — 2018. — Issue 4 (55). — P. 5—10.

An adaptive model of frequency and power con-
trol in electrical supply systems with wind power
plants was developed and comprehensively inves-
tigated. The regulating power of this model con-
sists of two parts: the adaptive component and
proportional-integral-differential (PID) law. The
difference between setting specified by the dispatch
service of electrical supply system and the power
of wind power plant at each moment of time during
the regulation period serves as the adaptive compo-
nent. The second component of regulating power is
the classical PID law, where frequency is used as
an argument. Each of these individual components
can provide a more or less acceptable frequency
control, but their combination in a single law pro-
vides qualitatively much better results.

We carried out a series of numerical experiments
using the developed model. The purpose of these
investigations was to study the possibilities of us-
ing the proposed structure of frequency control in
the Integrated Power System (IPS) of Ukraine and
ENTSO-E power system of the European Union. It
was found that the best performance for frequency
stabilization is provided by the full model, which
uses both the adaptive component and PID law. This
guarantees the European requirements to frequency
stabilization (| Af| < 0.02 Hz), and the values of
PID-law coefficients are quite acceptable, based on
the stability criterion of frequency control system.
The use of only the adaptive component in the reg-
ulating power ensures the requirement to frequency
stability (| Af],  <0.2 Hz), which is valid in the IPS
of Ukraine, but cannot meet the requirements of
ENTSO-E power system. The use of only PID-law
in regulating power can satisfy the requirements
of ENTSO-E power system only in case of apply-
ing coefficients of this law that exceed by more
than an order of magnitude their values appearing
in the full regulation model. Such values of these
coefficients may constitute a threat to the stability
of entire system of frequency control.

Keywords: frequency, regulation, power,
speed, power system, wind power plant, battery
energy storage system.
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UDC 620.9.002.8

Prognostication of the demand for primary en-
ergy resources in the power-intensive produc-
tions of food industry with regard for the po-
tential of energy saving / N.Yu. Maistrenko // The
Problems of General Energy. — 2018. — Issue 4(55).
—P. 11—16.

We calculated the predicted levels of consumption
of primary energy resources to 2040 with regard
for potentials of energy saving in power- intensive
productions in the section «Manufacture of food
products, drinks, and tobacco goods». On the ex-
ample of these productions, we refined the poten-
tials of energy saving and developed a prognosis
of manufacture of products and volumes of energy
consumption both in productions themselves and
for the section as a whole.
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The results obtained show a necessity to take into
account the general structural potential of energy
saving and its constituents because just the devel-
opment of separate power-intensive productions
determines the development of a certain section
and the economy of country on the whole.

Keywords: potential of energy savings, prog-
nostication, fuel and energy resources, power-in-
tensive types of economic activity.
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UDC 620.9; 621.311

Global trends in the development of geother-
mal energy. Part 1. Geothermal resources over
regions of the world / Yu.A. Shurchkova // The
Problems of General Energy. — 2018. — Issue 4(55).
- P. 17—24.

The article provides an overview of materials on
the use of geothermal resources over regions of
the world. The dependence of efficiency of using
geothermal resources on the geophysical and geo-
graphical parameters of each region is shown. We
present data on the countries where geothermal
energy is developing most successfully and for
what purposes it is used. The leaders are here the
United States, the Philippines, Mexico, Indonesia,
and New Zealand. All these countries are located
in the areas of present-day volcanism, within the
“Fiery Ring”, where the heat carrier has high pa-
rameters and is available on the Earth)s surface,
where the cost of building a geothermal power
plant is minimal, and the prime cost of energy
is competitive in the energy market. It is empha-
sized that geothermal energy is used very little on
the global scale: the share of electricity generated
from geothermal resources is only 0.5%. It is pro-
duced only in 24 countries.
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The direct use of geothermal heat is much more
wide-spread: for space heating, including central-
ized heat supply, for and pools, greenhouses, air
conditioning, for heating open ground, and pave-
ment, in industrial processes, for melting snow
and other purposes. For example, in the capital
of China, Beijing, about three hundred wells were
drilled to a depth of about 3 kilometers. Water
with a temperature up to 70 °C flows from them
and is used for central heating of high-rise build-
ings and for heating greenhouses. In Iceland,
owing to geothermal heat, 90% of the country’s
heating capacity needs are met. Almost half of the
volumes of geothermal energy are spent for heat-
ing and hot water. In the Paris basin, there are 37
circulation systems, including 50 installations for
centralized heat supply. Heat is also supplied to
greenhouses and fish farms. In 2007, a new draft
of the circulation system for heating the Orly air-
port in Paris was implemented. In the vicinity of
Paris, 170 thousand houses are heated by 33 geo-
thermal plants.

Keywords: energy, geothermal, resources,
continents, heat, electricity, world.
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Estimation of the prospect of using brown coal
at the thermal power plants of Ukraine / V.S. Ko-
bernik // The Problems of General Energy. — 2018.
— Issue 4(55). — P. 25—28.

The aim of this article is to determine the prospect
of using brown coal at thermal power plants (TPP).
For this purpose, we compare the technical-and-eco-
nomic charactecteristics of power units with flame
burning of bituminous and brown coal, based on
different technologies (supercritical steam pressure
and ultra-supercritical steam pressure), which en-
sure the achievement of present-day emission stan-
dards for main pollutants in accordance with Direc-
tive 2010/75/EU. Calculations were carried out by
the average prime cost of energy generated for the
life cycle (LCOE), which provides self-accounting
of the source of production for the entire cycle of ex-
istence. Parameter LCOE takes into account all life-
cycle costs. In order to calculate the construction of
new units at thermal power plants, we used data of
the International Energy Agency and program-and
-information complex of the comparative estimation
of cost of electric energy for the life cycle at the com-
bustion of organic fuel in power plants, developed
at the Institute of General Energy of the National
Academy of Sciences of Ukraine. We analyzed the
influence of type and price (according to the formula
«Rotterdam +» and without it) of fuel on the average
cost of electric energy for the life cycle at the intro-
duction of new technologies of energy conversion
at TPP. We may consider pulverized-coal fired pow-
er units of supercritical steam pressure with frame
burning of bituminous coal with sulfur purification
and nitrogen cleaning as the most economically fea-
sible with regard for the characteristics of Ukrainian
bituminous and brown coal and their value for use at
the TPP. The Ukrainian brown coal has high humidity
and sulfur content, hence, it needs special technolo-
gies for thermal processing. The use of brown coal
at TPP is recommended after the introduction into
power plants of crushing and drying facilities (e.g.,
microwave) to improve its quality.

Keywords:thermal power plant, supercritical steam
parameters, brown coal, cost of electrical energy.
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Mathematical simulation and comparative as-
sessment of the prime cost of electric energy,
produced by generating and accumulating tech-
nologies / N.P. Ivanenko, V.A. Denisov // The
problems of General Energy. —2018. — Issue 4(55).
—P. 36—40.

The ability to accumulate electricity on an indus-
trial scale is beneficial for all market participants:
producers, suppliers, consumers, and regulators.
Analytical reports from research organizations
GTM Research and ESA>s U.S. Energy Storage
Monitor give information on the record volumes
of investment to projects of the designing and
building of plants for energy storage. In developed
countries, energy saving technologies are coming
to the stage of commercial use.

All this determines the relevance of solving the
problem of calculation in real time of the load dis-
tribution of generating and accumulating capacities
of the power system, which minimizes the prime
cost of electricity produced at each time point un-
der the load tracking mode.

As the basis for choosing the best solution of this
problem, one can take the prime cost matrix of en-
ergy that is generated and supplied by various gen-
erating plants, when the power system components
operate under modes other than the base load mode.
Just this stage is described in the present paper.
The presence of such a prime cost matrix allows
formulating and solving the problem of optimal
coverage of the loading schedule at the second
stage.

Based on the obtained solution, a database of gen-
erating and accumulating capacities for each value
of the consumption schedule can be created.

Keywords: cost matrix, mathematical simula-
tion, energy sector, energy storage.
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Environmental implications of the use of electric
heat generators for the compaction of electrical
load schedules during the night depressions of
the UES of Ukraine/ V.O. Derii, T.P. Nechaieva //
The Problems of General Energy. — 2018. — Issue 4
(55). — P. 41—4¢.

This article presents the results of our analysis of
the environmental implications of using differ-
ent types of consumer regulators (electric boilers,
heat pumps and cogeneration units), intended to
regulate the load of the UES of Ukraine during its
«night depressionsy. It is established that addition-
al electricity consumption by electric heat genera-
tors (EHG) will be equal to 5.35 billion kWh per
year. For the production of this amount of electric-
ity, it will be necessary to burn from 6527 to 7456
thousand tons of coal at TPPs (depending on the
period of operation of EHG), which will have a sig-
nificant influence on the environment in the form
of emissions of greenhouse gases and pollutants,
namely sulfur oxides and dust.

As follows from here, in accordance with the Tax
Code of Ukraine, TPPs will be forced to pay ad-
ditional taxes on these emissions, which will reach
about 200 million UAH per year before their re-
construction. Therefore, the introduction of elec-
tric heat generators is expedient after the modern-
ization and reconstruction of thermal power plants,
which will significantly reduce the emissions of
harmful substances and, accordingly, taxes on them
by a factor of 13.8.

If heat pumps are used as electric heat generators,
a significant area of the soil will be cooled during
the life cycle of their operation, which will make it

unsuitable for planting, disturb the ecological bal-
ance, and cause discomfort to the inhabitants. The
process of soil temperature restoration after the re-
moval of heat pumps from operation will take more
than 20 years. In the case of introducing high-pow-
er air heat pumps, there is a risk of changing the
microclimate of a residential area (overcooling
during the cold season and overheating in sum-
mer). To reduce the influence of heat pumps on the
environment, it is expedient to use low-potential
energy sources of anthropogenic nature, namely,
the heat of sewage, technological water, ventilation
systems, flue gases, and others.

Keywords: electric heat generators, UES of
Ukraine, night depressions, electric boilers, heat
pumps, ecological influence.
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Determination of the expedient volume of using
the technology of thermochemical recuperation
for gas turbine plants of Ukrainian gas-pump-
ing stations / O.A. Shraiber, V.B. Redkin // The
Problems of General Energy. — 2018. — Issue 4(55).
—P. 47—50.

We performed thermodynamic and technical-and-
economic calculations of the scheme of thermo-
chemical recuperation (based on natural gas re-
forming with combustion products) for 12 models
of gas turbine plants of Ukrainian gas-pumping sta-
tions. It was established that, for most models, the
pay-back period of investment to the TCR scheme
does not exceed several months. We recommend to
introduce TCR scheme at 40 gas turbine plants with
a total power of 505 MW, and the cost of fuel that
can be saved constitutes 420 mln. UAH per year.

Keywords: thermochemical recuperation, gas-
turbine plant, heat transfer, technical-and-econom-
ical characteristics, pay-back period.
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Analysis of the principles of formation of local
thermal energy markets in district heating sys-
tems / V.I. Deshko, A.I. Zamulko, D.S. Karpenko
/I The Problems of General Energy. — 2018. — Issue
4(55). —P. 51—58.

This paper describes trends in the development of
district heating systems and specific features of the
functioning of heat supply systems in Ukraine. Pre-
requisites for the creation of local thermal energy
markets in district heating systems are determined.
The comparative characteristic of thermal and elec-
tric energy as a commodity is performed.

The purpose of this work is to analyze the features
and determine the principles of formation of local
thermal energy markets by comparing with the expe-
rience of formation and functioning of the electricity
market in Ukraine.

It is determined that electric energy has a completely
different physical nature as compared with thermal
energy. Unlike thermal energy, electric energy is a
homogeneous commodity and is much less limited in
the distant of transportation along main and distribu-
tion networks. But if we consider electric energy as a
commodity as a whole, then thermal energy can obey
the rules of electricity market and be determined by
the corresponding analogies with regard for the dif-
ferences that take place.

The conclusions assert that the markets of electric
and thermal energy have a common basis in the form
of essence of the energy market. Most of the prin-
ciples of functioning of the electricity market can
be transmitted to local thermal energy markets at its
creation. Taking into account the common signs of
electricity and thermal energy markets, one can speak
about integration of the thermal energy market into
the electricity market in the future after its creation,
according to the tendencies of development of district
heating systems. It is also possible to adopt the legis-
lation of electricity market as a basis for the creation
of local thermal energy markets.

Keywords: electricity market, thermal energy
market, district heating, energy efficiency.

References

1. Karpenko, D.S., & Deshko, V.I. (2016).
Construction of an effective model of the ther-
mal energy market in the realities of Ukraine.
Power Engineering and Electrification, 2
(390), 18—23 [in Ukrainian].

2. Deshko, V.I., & Karpenko, D.S. (2018).
Tekhniko-ekonomichnyi analiz  stvorennia
rynku teplovoi enerhii v Ukraini. Enerhety-
ka: ekonomika, tekhnolohii, ekolohiia, Ne 2,
26—37 [in Ukrainian].

3. Haoran Li, Natasa Nord. (2018). Transition
to the 4th generation district heating - oppor-
tunities, bottlenecks, and challenges, Energy
Procedia 00 (2018) 000-000.

4. Asset Khabdullin, Zauresh Khabdullin,
Guldana Khabdullina, Dace Lauka, & Dagniy
Blumberg. (2017). Demand response analy-
sis methodology in District Heating System.
Energy Procedia 128 (2017) 539-543.

5. Jonas Maurer, Christoph Elsner, Stefan
Krebs, & Soren Hohmann, (2018). Combined
Optimization of District Heating and Electric
Power Networks. Energy Procedia 149 (2018)
509-518.

6. Deshko, V.I., & Karpenko, D.S. Technical
and economic analysis of the creation of the
thermal energy market in Ukraine. Materials of
international practice «Current state and pros-
pects of economic development, accounting
and lawy, Part 2, 21—22.

7. Robert S. Pindic, & Daniel L. Rubinfeld.
(2011). Microeconomics. 771 p.

8. About natural monopolies: Law of Ukraine
from 20.04.2000 Ne 1682-1I1 with the current
edition from 11.06.2017. URL: http://zakon.
rada.gov.ua/laws/show/1682-14 [in Ukrainian].
9. Deshko, V.I., & Karpenko, D.S. Imitation
modeling and optimization of the thermal energy

74 ISSN 1562-8965. The Problems of General Energy, 2018, issue 4(55)



ABSTRACTS

market. Materials of the VIII international scien-
tific and practical conference «Integrated quality
assurance of technological processes and sys-
temsy, Volume 2, 231—232 [in Ukrainian].

10. About alternative sources of energy: Law of
Ukraine dated February 20, 2003 No. 555-1V with
current editors from 11.06.2017. URL: http:/za-
kon.rada.gov.ua/laws/show/555-15 [in Ukrainian].

11. About heat supply: Law of Ukraine dated
02.06.2005 No 2633-1V with current editors
from 09.06.2018. URL: http://zakon3.rada.
gov.ua/laws/show/2633-15 [in Ukrainian].

12. KTM 204 Ukraine 244-94. Norms and in-
structions on the standardization of fuel and
heat energy costs for heating of residential and
public buildings, as well as for household and
household needs in Ukraine [in Ukrainian].

13. Methodology for calculating the amount
of heat consumed for heating public places of
multi-apartment buildings and determining the
payment for their heating. Methodology ap-
proved on October 31, 2006 No. 359 by the
Ministry of Construction, Architecture and
Housing and Communal Services of Ukraine.
URL: http://zakon.rada.gov.ua/laws/show/
z1237-06 [in Ukrainian].

14. Rules for provision of services for cen-
tralized heating, supply of cold and hot water
and drainage: Rules approved by the Cabinet
of Ministers of Ukraine from July 21, 2005,
No. 630 [in Ukrainian].

15. Rules on the use of thermal energy: Regu-
lations approved by the Cabinet of Ministers
of Ukraine from October 3, 2007, No. 1198 [in
Ukrainian].

16. Strelkov, M.T. (2015). Static model of the
system of the market of electric energy. Power
engineering: economics, technology, ecology.
2015, Ne3, 117—123 [in Ukrainian].

17. Semenov, V.G. Assessment of the possi-
bility of competition in heat supply systems.
URL: http://www.rosteplo.ru/Tech_stat/stat
shablon.php?id=316 [in Russian].

18. Rules of the partitioned electricity market:
Rules approved by the NERCP from March 14,
2018, No. 312 [in Ukrainian].

19. Commercial Code of Electric Energy:
The Code was approved by the NERCP from
March 14, 2018, No. 311 [in Ukrainian].

20. About the Electricity Market: Law of
Ukraine dated April 13, 2017, No. 2019-
VIII with current editorship dated June 10,
2018. URL: http://zakon.rada.gov.ua/laws/
show/2019-19 [in Ukrainian].

21. Rules of the market of electric energy :
Approved by the resolution of NKREKP dat-
ed March 14, 2018, No. 307. URL: http://za-
kon.rada.gov.ua/laws/show/v0307874-18 [in
Ukrainian].

22. Blinov, I.V. (2015). Theoretical princi-
ples of functioning of competitive electricity
market. K .: Scientific Opinion. 250 p.

ISSN 1562-8965. The Problems of General Energy, 2018, issue 4(55) 75



