PEQEPATU

YK 620.002.8

IIporHO3yBaHHS IOTPEOM €KOHOMIiKM B €HEPreTHI-
HUX pecypcax 3 ypaxyBaHHSIM IIOIMTY HA €HEProEMHI
€KCIOPTHO-OPi€HTOBaHI BUIUA mponykmii =~/
0.€. Mamgpenko, H.}FO. Maiictpenko, I'.O. Ky //
ITpoGnemu 3aranbHoi eHepretuku. — 2015. — Ned, —
C.5-13.

Hamgano meToaMuyHuii migxim Ta MatreMaTUYHY MOME/b
IMPOTHO3YBAaHHSI PiBHIB CIOXWBAHHS CHEPTETUYHUX
pecypciB 3 ypaXyBaHHSIM TIOIUTY Ha €HEPTOEMHI BUIU
nponykuii. ITpoaHanizoBaHO eHepreTUYHi BUTpATU Ha
excriopT 3a 2010—2012 pp. Ta TeHAEHIIii 3MiHU TTOKa3-
HUKiB BUITYCKY, €KCIIOPTY Ta €eHEPTETUYHUX BUTPAT IS
MPOAYKIIii MPOKaTy YOPHUX METaTiB Ta OJIii COHSIIIHU-
KOBOI.

J11st BU3HaYeHHSsI 00CsTiB BUBO3Y a00 BBO3Y €EHEPreTUY-
HUX PeCypciB B pe3yJbTaTi eKCIIOPTY-iMITIOPTY TIEBHOTO
BUAY MPOOYKIii, a TaKOX 3 METOIO0 TMOpPIBHSIHHS LIHUX
00CSTiB 1 OLIHKY JOLITBHOCTI 3a3HaYEHUX OMepalliit 3
TOYKU 30py €HEPTeTUYHOTro (hakTopa 3arporoHOBaHI
QITOpUTMU PO3paxyHKy. OIliHEHO MPOTHO3HI OOCSTH
I1EP, 1110 BUBO3SIThCS 3 KpaiHU 3 €KCIIOPTOBAHO MPO-
JIYKIIi€I0, Ta iX YaCTKy BiJ 3araJlbHOro €HeprocIioKu-
BaHHSI Ha BUPOOHULITBO MPOAYKIIil.

OueBUIHO, 110 JIMIlIe 301IbIIEHHST BUILIaBKY YaBYHY Ta
30UIbIIEHHSI YPOXAMHOCTI COHSIIIHUKY, SIK TOJOBHMX
eKCIIOPTHUX MPOJAYKTIiB, HE BPSTYIOTh E€KOHOMIiKY
Vkpainu; HeoOxiJHa CyTTEBA TEXHOJOTiYHA MOAEPHi3a-
1151, 110 CTBOPUTbL HOBIi Tajy3i, MOMUT Ha MPOIYKIIilO0
SIKUX Ha CBITOBUX pUHKax Oyae CTabiIbHO BUCOKUM B
YMOBax TPEThO1 MPOMUCIOBOI PEBOJTIOLLII.

Kirmo4yoBi cuoBa:o0CIru CioXXUBaHHS, EKCITOPT
€HEepreTUMYHUX PecypciB, €HEProEMHICTb MPOAYKIIil,
MPOTHO3HI piBHI €HEePTrOCIIOXMUBAHHSI.

YK 621.311.661

V3aranbHeHa MaTeMaTUYHA MOAETIb Ta XapaKTePUCTUKHU
amanTUBHUAX CHUCTEM ABTOMAaTUIHOTO PETYMOBAHHS
gacToTH i motyxHocTti / M.M. Kynuk, [.B. Ippomin //
I[IpobnemMu 3aranbHOi eHepretuku. — 2015, —
Bum. 4 (43). — C. 14-23.

Pospobiiena y3arajbHeHa MOJENb MPOLIECIB aBTOMa-
TUYHOTO PETYJIIOBAaHHS YacTOTU i MOTykHOCTi (APYII)
B 00’€JTHAHUX EHEpProcucTemMax, sika HaJa€ MOXJIUBICTb
nociimxenb cuctem APYII 3 BukopucrtaHHsSIM reHepa-
TOPiB-peryJsiTopiB, CHOXKWBaUiB-peryJsITOpiB Ta agar-
TUBHMX cucteM APYII.

Mopneni amantuBHux cucteM APUYII cdhopmosani 3

BUKOPUCTAaHHIM YHiBepcanbHux moaeneit APUII, pos-
poOJeHUX paHille aBTOpaMu, IIJISIXOM BBEACHHS B
peryaorodi GyHKIIiT aqanTUBHUX CKJIAJOBUX, SIKi CUH-
TE€30BaHi HAa OCHOBi PiBHSIHb OaJlaHCy MOTYXXHOCTiI B
€HeprocucTeMi. 3 BUKOPUCTAHHSIM PO3POOJICHMX amar-
TuBHUX Mozaeneit APUYII mpoBegeHO KOMILJIEKC
KOMIT'IOTEpHUX PO3paxyHKiB 3i 3MiHaMU B IIMPOKUX
Jiarta3o0HaX OCHOBHHUX IMOKA3HUKIB TeHEpylOuux Ta
peryJlounx JXepesl eHeprocucteMu (IIBUIAKOMIIs,
cTaJli yacy, 10MyCTUME BiAXWUJIEHHST YaCTOTH).

BukopucTtaHHs ananTUBHUX MOJIeJIel 3HAUHO 3MEHIIIYE
MPOTSKHICTh TepexigHux TpoueciB B OEC mpu #ii
CAPUYII. 3okpema, mpu BiIMHUKaHHiI TOTYXXHOCTI
1000 MBr, nornyctumomy BinxuiaeHHi yactoty |Af | o~
=0,02 I', H_I.BI/II[KOLLi.l. perysasitopa Lp = 40% Ppemw/ ceK
Ta fioro cramiii yacy T, = 0,5 ceK MPOTIXKHICTb MPOLIECY
perymoBanHss B CAPUYII 3 aganrtaui€eo CTaHOBUTH
16,1 cex i ckopouyeThbcst y 2,2 pa3a y IOpPIBHSIHHI i3
cucTeMolo 0e3 aganTallii Ta y 4,4 paza — y IOpiBHSIHHI i3
CAPUYII, nobynoBaHiii 3 Bukopuctanusm 'EC.

B cuctemax APUII 3 aganraiiiero momiTHO (OinbIin, HixX
Ha 30%) 3MEHIIYETHCSI MOAYJIb MAKCUMAJIBHOTO BiIXu-
JIGHHSI YaCTOTU B MOPiBHSIHHI i3 cUCTeMOl0 0e3 afgarnTa-
111 MPU PiBHOCTI iHIIIMX YMOB.

Moaynb MakCUMaJbHOTO BiIXMJIEHHS 4aCTOTU IIpH
|Af |, = 0,2 Ti i3 3pocTaHHsIM IIBUAKOZIT peryisTopa
JUIsE 000X cHCTeM 3MeHIyeTbess. OMHaK I CUCTEM 3
aJIanTalli€lo 1e SIBUILE TTPOSIBISIETHCS OLUTBII paauKalb-
Ho. Pe3ynbraTom 11b0TO € Te, 110 JJIT CUCTEeM 3 ajianTa-
Li€I0 IpU LIBMAKOMII peryisitopa Outbiuiii, HiX 30%
P rion/ CEK OCSATAETHCS HEPIBHICTD IAMD),,, < 0,2 T,
TOOTO, HaBiTh MPHU AYyKe BEIMKUX 30ypeHHSX 3a0e3Ie-
YyeThCSl KBasicTalioHapHUil pexum. s cuctem 0e3
afanTallil TaKWil BaXKJIMBUI Pe3yIbTaT HEe ITOCITAEThCS

HaBiTh 1pu WBMIKoxil 80% Ppez}lo_’w/ceK.

3acTocyBaHHS aganTUBHUX Moaeneit cuctem APYIT
3a0e3meuye 6araTokpaTHe MiABUILEHHS 1X IIBUIKO-
Jii 6e3 KOJIHUX J0J1aTKOBUX TeXHOJOTiYHUX BUTpPAT,
a JIMILE 3a PaXyHOK YJAOCKOHAaJeHHS$ 3aKOHiB pery-
moBaHHA. Il ocobGauBicTh 3HAYHO TiABUILYE HE
TiIBKM TEXHOJOTIYHY, a i €KOHOMIYHY e(deKTHB-
HicTp amantuBHuX CAPYII, ockinbku mnsg minBu-
IeHHs1, Hanmpukiaana, BABivYi mBuakoaii CAPYII,
nmoOyaoBaHOi Ha eHeproobyiokax muaoByriibHOi TEC,
MOTpiOHO BABIYi 30iMBIIUTU KUIBKICTh TaKUX €HEP-
ro0JIOKiB.

KirodoBi cJ1oBa: eHeprocucrteMa, 4acTora, ToTyX-
HICTb, T€HepaTOp, PEryJjsTop, CIIOXMBAY, IIBUIKOIIS,
ABTOMATUYHE PEryJIOBaHHSI.
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VK 004.942:620.9

ExoHOMiKO-MaTeMaTiIHa MOMEIH ITATMBO3a0e3medeH-
HS TEIUIOBOI €eHEPTreTUKM i3 BpaXyBaHHSIM 3aMiHH IITTaT-
HOro IayimBa Ta oOMexXeHb Ha Bukuay / M.I1. KarriH,
T.P. biman // IlpoGmemMu 3arajbHOI €HEPTETUKU. —
2015. — Bum. 4(43). — C. 24-30.

3anpoIrroHOBaHO €KOHOMiKO-MaTeMaTUIHY MOIEeb
BUOOpPY ONTUMAJIBLHOTO BapiaHTa (QYHKIIOHYBaHHS
TETIJIOBOI €HEPreTUKM Ta BiMOBiTHOTO oMy criocoly
ByrjienoctayaHHs. Mojaelb BUPOOHUYOTO TUITY
MIiCTUTbh TEXHOJIOTiUHi crocobu Byrje3abe3rneyeHHs
BapiaHTiB (pyHKkuIioHyBaHHs TEC, 110 po3risaaloThes,
BUPOOITKY €JIEKTPOEHEPrii, 10 CYNPOBOIXKYETHCS
BUKMJIAMMU 3a0pynaHioBauiB. Monenb sIBJsIE CO00I0
3a7a4y 3MIlIaHOTO LUJIOYMCENbHOIo JiHIMHOro Mmpo-
rpamMyBaHHsSI 3 OiHAapHUMU 3MiHHUMM, 110 3abe3me-
4yyl0Th BUOiIp BapiaHTa Byrjie3abe3neyeHHs1. BuUkoHaHo
pO3paxyHKU 3a0e3MeUeHHS BYTI/LISIM TETJIOBOI €Hep-
TeTUKN YKpaiHU 3 ypaxyBaHHSIM 0OMeXXeHb Ha BUKUIN
IIKiJIMBUX PEYOBUH 3a Pi3HUX BapiaHTiB (PYHKIIIOHY-
BaHHSI.

3 omsgny Ha BiICYTHICTh Ha pa3i MpoMillUTy BYTi/LIS
razoBoi rpynM, a TakKoX BHMCOKHUU piBeHb BUKUIIB
3a0pyIHIOBAYiB MIPU CHaJIOBAHHI LIOTO BYTiJUISI HA Jil0-
ynx TEC, nepeocHallleHHsST CTaHIIil, 1O CIIOXWBAIOTh
aHTpaluTOBY Irpyny, Ha Mapku I', IT", /I 6e3 BcTaHOB-
JICHHsSI OYMCHOTO OOJaJHAHHS € HEeIOUiJbHUM.
BpaxoByioun HasiBHICTb LILOTO BUIY IaJMBa y MOKJIagax
KpaiHM, a TaKOX MOXKJIMBICTh iMITOPTYBaHHS 3 JKepes
CBITOBOI'O PUHKY, Ha BiIMiHY BiJl aHTPALIUTOBOI TPYIIN,
ONTUMAJIBHUM HAMNpsIMKOM MOJ€pHi3allii BYTiJIbHO-
€HEepreTUMYHOro KOMILIeKcy € mooymona cydyacHux TEC,
1110 BUKOPUCTOBYIOTH Ia30BY IPYITy BYrULIs. SIK THMya-
COBUIA BapiaHT ByIjie3abe3rneyeHHsl TeTJI0BOi eHepPreTU-
KM CJTiJi pO3TJIs11aTU HAAXOMXKEHHSI HEOOXiTHUX 00CSITiB
AHTPALIMTOBOI IPYITM BYTL/LJISI 32 IMITOPTOM.

Ko yoBi cJo Ba: Byrijuisl, TelioBa eHepreTuka,
BUKUIU, TTIAJIMBHUN OajaHC, ONTUMi3allisl, TEXHOJIOI4-
HUI CIIOCIO.

YAK 621.311.001.57

P0o3BUTOK BiTHOBIIIOBAHOI €HEPTETUKM 3 BUKOPHCTAH-
HIM akyMyJistiiiiemx TexHonoriit / C.B. LllyisxeHko,
O.J1. Paguenko // I1poGyiemMu 3araibHOi €HEPIreTUKU. —
Bum. 4(43). — C. 31-43.

3anporoHoBaHa MaTeMaTMYHa MOJEJb BU3HAYEHHS
CcO0IBapTOCTI BiAMYCKY €JIEKTPUYHOI EHEePTii cucTeMaMu
il aKyMyJIlOBaHHS, 110 € aKTYaJbHMM BiAMOBIAHO IO
Lini NQ 7 “Crane Ta HagiliHe 3a0e3nedeHHs (hiHAHCO-
BO-JOCTYITHUMM, CyJaCHUMM BUJAMU €HepTii”, peajti-
3alig sgkoi mependadyeHa LlissMu cTazoro po3BUTKY

monctsa 1o 2030 poky. HaBeneHo po3paxyHku cobiBap-
TOCTI BIAITYCKY €JIEKTPUUYHOI €Heprii cucTeMaMu ii aKky-
MYJIFOBaHHSI, SIKi 1O3BOJISIIOTh 3pOOUTH BUCHOBOK, 1110 B
MaiiOyTHbOMY i3 3HMXKEHHSIM MUTOMUX KalIliTaJloBKJIa-
JIEHb Y BCTAHOBJIEHY MOTYXHICTh Ta MiABUILIEHHSIM KO€E-
dillieHTy ii BUKOPUCTAHHS TiOPUIHI CUCTEMU, 10 CKJIa-
Ny SIKAX BXOISATH (DOTOENEKTpUYHi GaTapei abo BiTpo-
eJISKTPMYHI YCTAaHOBKM Ta CHCTeMa aKyMYJTIOBaHHS
eHeprii, cTa€ KOHKYPEHTO3JaTHOK 3a ITOKa3HUKOM
c0o0iBapTOCTI BiIMyIIEHOI eJIeKTPOEeHEePrii B MOPiBHSIHHI
i3 TpaAMLiiTHOIO BYTiJbHOIO TEIJIOBOIO €JeKTPOCTaHILi-
€10. 3aMpONOHOBAHUI METO/ MOJETIOBAHHS TiOpUIHUX
CHUCTEM JTO3BOJISIE BPAXOBYBATH OCOOJIMBOCTI IX BUKOPH -
CTaHHS B MeXaxX €HEPrOCHCTeMHU B OUTBIN 3araJbHUX
MOJIEJISIX PO3BUTKY €HEPIeTUKM.

Ki1ro4oBi cJoBa: MmaTeMaTUYHA MOJIEJIb, BIiTHOB-
JIIOBaHi JIxKepeJia eHeprii, akyMyJIIOBaHHS eJIeKTpOeHep-
rii, eHeprocucrema

YK 622.232

Metomymani migxomu 10 BHOOPY BUAOOYBHOro oOjam-
HaHHA TIpH IIPOBENEeHHI MOIepHi3allii ImaxThm /
B.M. Maxkapos // [1pobiemu 3arajibHOi EHEPTETUKU. —
2015. — Bu. 4(43). — C. 44-51.

B VkpaiHi migHATH BYrJAeBUAOOYBAaHHSI Ha HOBUM
piBEHb MOXHa TiIbKUM OJAHUM UIJISIXOM — TEXHIUHUM
nepeo30poeHHsIM ranysi. HoBe ycTaTKyBaHHS TOBUHHE
CTabUIbHO MpALIOBAaTU B CKJIAAHUX TOPHO-TE€OJOTTUHUX
YMOBaXx IIaxT, a HOro pecypc, HamilHICTh i TPOAYKTUB-
HicThb — B 2—3 pa3u MnepeBUIyBaTH aHAJOTiuHi MoKa3-
HUKU TOroO, 110 icHye. IHTeHcudbikallis BUpOOHUIITBA
MpU KOHLIEHTpalii FipHUYUX POOIT MOXIMBA TUIBKU Y
pa3i KOMIUIEKCHOI MeXaHi3allil BCiX TEeXHOJOTIYHUMX
MpoLIeCciB, MAKCUMAaJIbLHOMY CKOPOUYEHHI py4yHOI mpaili,
000B’SI3KOBOMY 3a0€3Me4eHHI 0e3MeYHUX YMOB POOOTH
00CJIyrOBYIOUOTO MEPCOHATY.

Merta cTatTi — po3poOKa MEeTOAMKM TMOPiBHSIHHS Bapi-
aHTIB TeXHIYHMX pillleHb IIPU MPOBEASCHHI MOAepHi3alil
BUIOOYBHUX AiJIbHULIb 1IAXT.

Hng OOGrpyHTOBAaHOTO TOPIBHSIHHS aJbTEPHATUBHUX
BapiaHTIB TEXHIYHUX PillIEeHb MPU MPOBEIECHHI MOIEPHI-
3alil BYTUIBHUX TAIPUEMCTB C(POPMOBAHO KpUTEpil
NOpiBHSIHHSA. B pe3ynbTraTi NOpPiBHSIHHST YMCEIbHUX
3HaYe€Hb iHTErpajIbHUX KPUTEPiiB IKOCTI MPUNMAETHCS
pillleHHS PO BUOIp HaWOUIbII MEPCIIEKTUBHOIO Bapi-
aHTa OCHAIIEHHS JIaBU BUCOKOIPOAYKTUBHOIO BUOO-
OYBHOIO i TPAHCIOPTHOIO TEXHIKOIO, SIKa MAaKCUMAJIbHO
BIATIOBiZA€ TipHMUYO-TEOJOTiYHMM yMOBaM KOHKpPETHOI
JIaBU TIPU MaKCUMAaJIbHIi e(peKTUBHOCTI i HamiitHOCTI il
eKcIuTyararii.

HageneHo mpukiiag po3paxyHKiB YMCEJIbHUX 3HAUY€Hb
KUIBKICHUX KpPUTEPiiB Ta MOPIBHSIHHS KOHKYPYIOUMX
BapiaHTIB TEXHIYHMX pillleHb IPU MPOBEJAEHHI MOJCPHi-
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3alii BUAOOYBHOI OUIBHUII IIAaxXTU «XojogHa banka»
JIT «MakiiBBYyTiLIsI».

Kiro4oBi cuo Ba:maxra, MOJAEpHi3allisi, MeTOIMKa,
KpuTepiii, BumoOyBHe o0JlaqHAHHSI, JIaBa.

VK 621.311:006.07

YrnockoHaJieHHSI MEXaHi3My BITPOBAKCHHS TAPEKTABI
2012/27/EU mipo eHeproedeKTUBHICTD IIISXOM amar-
TaIlii MiXXHapOIMHNX CTaHIAPTIiB 3 €HePrOMEHEIKMEHTY
Ha HallioOHaJIbLHOMY  PiBHi / B.I1. Po3eH,
1.C. CokonoBcbka, €.M. Inmekos, I.I. CrostHoBa //
[Mpo6nemu 3aranbHOi eHepretuku. — 2015, —
Bum. 4(43). — C. 52-57.

IIpoGnema eHepro3depexXeHHsI B YKpaiHi CbOTOAHI €
OJIHI€I0 3 HAMBAXJIMBIIINX, il BUPIIIIEHHS Ma€ BinOyBa-
TUCH 3 OIJISIAY Ha CIPSIMOBAHICTh KpaiHU B OiK €BPOiH-
Terpailii, 1110 nepeadayae BUKOHAHHS BUMOT BilMOBiI-
aux dupektu €C, 30kpema Jupektusu 2012/27/EU
npo eHeproeeKTUBHICTb, Ta BOPOBAIKEHHS MiXHa-
POIHUX CTaHOAPTiB. PO3IISTHYTO OCHOBHI ITOJOXEHHS
Hupextusu 2012/27/EU oo cucTeM eHeproMeHe K -
MEHTY Ta IpoBeJeHHs eHeproayauty. HaBeneHo mopis-
HSIHHS 0a30BMX CTaHOApPTiB Pi3HUX CUCTEM MEHEeIX-
MEHTY, CTBOPEHUX Ha OCHOBI METOJ0JIOTil Oe3mnepepB-
HOTO TIOJIIIEHHS TIPOIIECiB, Ta KOPOTKY XapaKTeph-
CTUKY cepii cTaHmapTiB 3 eHeproMmeHemkmeHTy [SO
50000. Ha ocHOBI aHai3y YMHHUX HALIIOHAJIbBHUX CTaH-
JIapTiB Ta 3rigHo 3 BumMoramu Jdupextusu 2012/27/EU
BU3HAUYEHO TPYMU B3aEMOIIOB’SI3aHUX MiXXHAPOIHUX
CTaHIAPTiB, IKi HEOOXiMHO rapMOHi3yBaTH B YKpaiHi 3
METOI0 TTOOYIOBH e(DeKTUBHUX CUCTEM €HEPrOMEeHEeIXK-
MCHTY.

KrnrouoBi cuoBa: lupextusa 2012/27/EU, cucte-
MU €HEProMeHEIKMEHTY, CTaHAapTH, FapMOHi3allis.

YK 533.697.3

IIpo cyrtHicTs BuxpoBoro edekry Panka—Ximma /
®.1. Monouko // [Ipobiemu 3araqbHOI €eHEPTETUKU. —
2015. — Bum. 4 (43). — C. 58—60.

3anporoHOBaHO TimoTe3y, sKa MOSCHIOE CYTHICTb
edexry Panka—Xinbiia.

Ha mincraBi B3aemomii eleKTpOHIB 3 sSJpOoM aTtoma 3
00Ky cu1, MPOTUAIIOUMUX CUJIaM iHEPLii, CTBOPIOIOTHCS
COPUSITIMBI YMOBU [IJIsSl IEPEXOY €JIEKTPOHA Ha OLIbII
HU3bKY OpOiTy 3 BUTIPOMiHIOBaHHSM KBaHTa €HEPTii, a 3
MPOTUIEKHOTO — IS TIepeXoay Ha Oilbll BUCOKY OpOi-
Ty 3 TIOTJIMHAHHSAM KBaHTa eHeprii. B pe3yabTaTi 3a0€3-
IeYy€EThCS CIIPSIMOBaHa Iepeaadya eHeprii Bill IIEHTPY 0
nepudepii BUXpoOBOi TpyOu. AHajoriyHuii izuaHuii
mnpoliec BimOyBa€eTbCsl IMPU HArpiBaHHI IIBUIKOXiTHUX
TiJ1 y Ta30BOMY CEpPEIOBUILIi, Y BUXPOBUX TEILJIOTeHEpa-
TOpax, y pe3yJbTaTi TepTs TBEPAUX TiJl i B iHIINUX aHAJIO-
TYHUX TIpoliecax, 10 BiZOyBalOThCS B TEIIJIOCHEPTeTHY -
HUX YCTaHOBKaX.

Kro4oBi ¢u0Ba:cuny iHeplii, eJ1eKTpoH, op0OiTa,
SIIPO, 3CYB, KBAHT.
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YK 620.002.8

ITporHo3mpoBaHWEe MOTPEOHOCTH SKOHOMUKH B
SHEPreTUYECKUX pecypcax ¢ y4eTOM CIpoca Ha 3Hep-
rOe€MKHE 3KCIIOPTHO-OPUEHTUPOBAHHBIE BUABI IIPOAYK-
muu / O.€. Mansapenko, H.FO. Maiictpenko, I'.O. Kyt
// Tlpobmemsl o06mieit sHepreTuku. — 2015. —
Brim. 4 (43). — C. 5—13.

ITpencraBieHbl METOAMYECKMIA TTOAXOA U MaTeMaTU -
yeckasi MoJieJib TIPOrHO3UPOBaHUS YPOBHEI MoTpeodJie-
HUS DHEPIeTUYECKUX PECypcoB € YYETOM CIIpoca Ha
SHEproeMkKue BuUAbl Mpoaykiuu. [TpoaHanu3upoBaHbl
SHEpreTUYECcKue 3aTpaThl Ha sKcropT 3a 2010—2012
ToJbl U TEHACHLIMM U3MEHEHHUs ToKa3aTeseil BhIITycKa,
9KCIIOpTa U DHEPreTUYeCKUX 3aTpaTr AJdsl MPOAYKLIUMU
MpoKaTa YepHbIX METAJIOB U MacJjia MOJCOJHEYHOTrO.

Hdnsg ompeneneHusT 00beMOB BBEIBO3a WM BBO3a
SHEPreTUYECKUX PECYypcoB B pe3yibTaTe 3KCITOpTa-
MMIIOpTa HEKOTOPOTO BHAA IPOAYKLIMHU, a TakKke B
LEJISIX CPABHEHUS 3TUX OOBEMOB M OLIEHKU 1IEJ1E€CO00-
Pa3HOCTU COOTBETCTBYIOLIMX OINEpalyii ¢ TOYKU 3pe-
HUS SHEPreTUYeCKOro (hakTopa MpeaioXKeHbl alTOPUT-
MBI pacueTa. [IpoBeaeHa olleHKa ITPOTHO3HBIX 00BEMOB
TEP, xoTopble BBIBO3STCS U3 CTpPaHbl C 3KCIIOPTHOM
MPONYKUMEN, U UX IO OT ODIEro aHepronorpede-
HUSI Ha TIPOM3BOACTBO MPOIYKIIUU.

OueBUAHO, YTO TOJBKO POCT BBIIUIABKU YYryHa U
YBEJIMUEHUE YPOXKANHOCTU MOACOJHEUYHMKA, KaK TJaB-
HBIX DKCIIOPTHBIX ITPOOYKTOB, HE CITACYT 3KOHOMUKY
YKpanHbI; HeoOXomnMa CYIIeCTBEHHas TEXHOJIOTHMYe-
CKasl MOJIepHM3aIIsI, KOTOpasl CO3IacT HOBBIC OTPACIIH,
a CIIpoC Ha UX MPOIYKIIMIO HA MUPOBBIX PhIHKAX OyaeT
CTaOMJILHO BBICOKUM B YCJIOBMSIX TPEThEI MPOMBILILIEH-
HOW PEBOJIIOLIMH.

KrrmodyeBble cJ10 Ba:od0beMbl MOTPEOICHUS,
BKCIOPT BHEPreTMYECKUX PECYpPCOB, DHEProeMKOCThb
MPOAYKLIMU, TPOTHO3HbBIC YPOBHU IHEPTOMOTPEOICHMUS.

YK 621.311.661

O606menHass MaTeMaTHIecKass MOJieJIb M XapaKTe-
PHUCTHKH aJallTUBHBEIX CHCTEM aBTOMAaTHYECKOIO PEry-
JIMPOBaHMS 9acTOThI ¥ MornHocTH / M. H. Kynuk, 1.B.
Hpemun // [1pobnemsr obmieii sHepretuku. — 2015, —
Beim. 4 (43). — C. 14-23.

Paspaborana 00001IeHHAss MOJEIb IPOLIECCOB
ABTOMATMYECKOTO PEryJupoBaHUsSI YACTOThl U MOULIHO-
ctu (APUYM) B 00beIMHEHHBIX SHEProCUCTEMAaX, KOTO-
past 1o3BoJisieT uccieaoBaHusi cucreM APUM c
HCITOIb30BaHNEM T€HEepPaTOPOB-PEryIsITOPOB, ITOTpe-
ouTeIe-peryasaTopoB U aganTUBHbIX cucteM APYUM.

Mogenu agantuBHbIX cucteM APUM chopmupoBa-
Hbl C MCHOJb30BAaHMEM YHUBEpPCAJbHBIX Mojeei
APYM, pa3paboTaHHBIX paHee aBTOpaMM, MyTeM BBeE-

JNeHuss B perynupyiomne ¢GyHKIUA aganTUBHBIX
COCTaBJISIIOIINX, KOTOPbIE CUHTE3MPOBAHBI Ha OCHOBE
ypaBHEHUI OajlaHCa MOIIHOCTU B 3Heprocucteme. C
HCITOJIb30BaHUEM DPa3pabOTaHHBIX amanTUBHBIX MOJE-
neit APYM npoBeaeH KOMILIEKC KOMMOBIOTEPHBIX pac-
YETOB ¢ MI3MCHEHUSIMA B IIUPOKUX IUAIIa30HAX OCHOB-
HBIX TIOKa3aTellel TeHEPUPYIOIINX U PeTYIUPYIOIINX
WCTOYHUKOB  3HEProcucTteMbl  (OBICTpOACIiCTBUE,
MOCTOSIHHBbIE BPEMEHHU, MOOMYCTUMOE OTKJIOHEHUE
YacTOThI).

Hcnonb3oBaHne aganTUBHBIX MOJICIE 3HAYNTEThb-
HO yYMEHBIIIaeT MPOTSKEHHOCTh MEPEXOMHBIX IIPOIIeC-
coB B OOC npu peiictBun CAPUYM. B yactHoCcTH, TIpU
oTkIoueHun  momHoctd 1000 MBt, momyctumom
OTKJIOHEHMH  4acToThl |Af | o = 0,02 I'u, GbicTpoxeii-
CTBMM peryisitopa L, = 40% P,,,,,,./CEK 1 €ro MOCTO-
SHHOM BpeMeHU T_ = (0,5 ceK IMPOTSKEHHOCTH ITpollecca
peryaupoBanusg B CAPUM c apmanTaumeil cocTaBiisieT
16,1 cex u cokpamiaercs B 2,2 pasa IO CpaBHEHHIO C
cucTeMolii 6e3 aganTauuu U B 4,4 paza — Mo CpaBHEHUIO
¢ CAPYUM, noctpoeHHoii ¢ ucrnoiab3oBanuem 'DC.

B cucremax APUM c amanrainueit 3ametHo (0oJee,
yem Ha 30%) yMeHbIIaeTcsi MOAYJIb MaKCUMAaJbHOTO
OTKJIOHEHHMSI YaCTOTHI 110 CpaBHEHUIO C CHCTeMOIT 0e3
aIanTaluy IIpyU PaBEHCTBE APYTUX YCIOBUM.

Moayab MaKCUMaJIbHOTO OTKJIOHEHUS YaCTOThI TP
|Af] 9 = 0,2 T't ¢ pocTOM OBICTPOACHCTBUSI PETYIATOPA
JUTSI 00erX cUCTeM yMeHbIaeTcst. OMHAKO JUISl CUCTEM C
agariTaliieid 3TO SIBJICHUE TIPOSIBISIETCS Oojiee pamu-
KaJpbHO. Pe3ympraToM 3TOTO SIBISIETCS TO, UTO IS
CUCTEM C aanTalluei pu ObICTPOIECHUCTBUU PETYJISITO-
pa OosbiieMm, uvem 30% P o/ CEK  JIOCTUTAETCS
HepaseHcTBo  |Af (£)],,,. < 0,2 T1, To-ecTb, naxe mpu
OYeHb OOJIBIITMX BO3MYIIIEHUSIX 00eCTIeunBaeTCsT KBa3u-
CTallMOHApHBIN pexuM. s cuctem 0e3 amanTalvd
TaKOW BaXXKHBIM Pe3yJbTaT HE JTOCTUTACTCS JaXKe IpHU
obicTpoaeiicTBuM, paBHOM 80% PpeeHoM/ceK.

IIpumeHeHMe ananTUBHBIX Moaeel cucteM APUM
obecrieuBaeT MHOTOKPATHOE TTOBBIIIIEHUE UX OBICTPO-
NEeUCTBUST 0€3 JIOTIOTHUTEIBHBIX TEXHOJOTUIECKUX
3aTpar, a TOJIBKO 3a CYET COBEPIICHCTBOBAHUS 3aKOHOB
peryImpoBaHusI. DTa 0COOEHHOCTb 3HAUMTEIIBHO ITOBBI-
11aeT HE TOJIbKO TEXHOJOTUYECKYI0, HO M SKOHOMMYIEC-
cKy1o a¢ppekTuBHOCTb aganTuBHbIX CAPYM, nockosib-
Ky Ui YBEJIWYEeHHUsI, HampuMmep, BABOE OBICTPOICH-
ctBuss CAPYM, nocTpoeHHOl Ha »Heprobdsokax
meiieyrojibHO TOC, HY>KHO BIBOE YBEJIMUNTH KOJIMIE-
CTBO TaKHX 9HEPTrOOJIOKOB.

KarodyeBble ¢J0 Ba: dHEProCUCTEMA, YACTOTA,
MOILIHOCTb, T€HEpaTop, peryasaTop, IOTPeOUTED,
OBICTPOJCIICTBIE, ABTOMATUYECKOE PEryIUPOBAHNUE.
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YK 004.942:620.9

DKOHOMHKO-MaTeMaTUYECKasi MOJEIb TOILIMBO-
00eCIeYeHNS TEIUIOBOI SHEPIeTUKM C YIYCTOM 3aMEHEI
IITATHOTO TOIUIMBA M OTPaHWIEHWA Ha BBIOPOCH /
H.N. Kanun, T.P. benan // I1poGiembl o0111eit 3HEP-
retuku. — 2015. — Brim. 4(43). — C. 24-30.

IMpennoxeHa 5KOHOMUKO-MaTeMaTHIeCKask MOICTb
BBIOOpPA ONITUMAJIBHOTO BapHaHTa (DYHKIIMOHUPOBAHMS
TEIUIOBOM DHEPreTUKHN M COOTBETCTBYIOIIETO €My CITO-
coba yriaecHaOXeHUsi. Mopaeab TPOU3BOICTBEHHOTO
TUIA CONEPXKUT TEXHOJIOTMYECKHE CITIOCOOBI yIiiecHa0-
JKEHUsI paccMaTpUBaeMBbIX BapMaHTOB (DYHKIIMOHUPO-
BaHust TOC, BbIpaOOTKY 2JIEKTPOIHEPTUU, COMTPOBOXK-
Jarorreiicss BEIOpocaMu 3arpsi3HUTeNeli. Momenb mpen-
CTaBJISIET COOOI 3aMauy CMEIIAHHOTO 1IeJI0OUYHNCICHHOTO
JIMHEHOTO MpOrpaMMUPOBaHUs ¢ OMHAPHBIMU Iepe-
MEHHBIMU, 00eCMeUYrBaOIIMMU BHIOOP BapuaHTa yrje-
CHaOXeHUs. BBITIOTHEHBI pacdyeThl 00eCTICUeHUST YTIIeM
TEIUIOBOM HEPTeTUKM YKPaWHBI C yYETOM OrpaHUYe-
HUII Ha BBEIOPOCH BPETHBIX BEIIECTB MPHU PA3TAIHBIX
BapHMaHTax (PYHKIIMOHUPOBAHUSI.

YyutsiBasg OTCYTCTBME B HACTosIIIee BpeMs Mpou-
1IMTa YIJIs1 Ta30BOM TPYIINbI, @ TAKXKE BHICOKUI YPOBEHb
BBIOPOCOB 3aTrPsSI3HUTENICH IPY CKUTAHUU 3TOTO YIJIsd Ha
nerictByomux TOC, mnepeocHallleHWE CTaHLUM,
IMOTPEOIISIOMNX aHTPALIMTOBYIO TPyIITy, Ha Mapku I,
AT, [ 0e3 ycTaHOBKM OYMCTHOro OOOpYZOBaHUS
SIBJISIETCS HelleaecooOpa3HbIM. YUUTBIBAs Haluvdue
ra30BOM TPYIIBI YIJIs B 3aJIeXKaX CTpaHbl, a TAKXKe BO3-
MOKHOCTh UMIIOPTA M3 NCTOYHUKOB MUPOBOTO PHIHKA,
B OTIMYME OT aHTPAIIMTOBOM TPYIMIIBI, ONTUMaJIbHBIM
HaIlpaBJIcCHHEM MOIEPHM3AIINN YTOJbHO-3HEPTeTHYC-
CKOT0 KOMIUIEKCA SBJISIETCS] CTPOUTEIHCTBO COBPEMEH -
Heix TOC, UCTONAB3YIOIINX ra30Bble yrau. B kadecrse
BPEMEHHOIO BapuaHTa YrieCcHaOXeHUs TeIlJIOBOM
SHEPTETUKM CIIEAYeT PaCCMaTPUBAaTh UMITOPT YIJIsSI aHT-
PALIUTOBOM TPYIIITHL.

K1 deBble cJI0 B a: yrojib, TeIUIOBask SHEPre-
THKa, BBIOPOCHI, TOIUIMBHBIN OajlaHC, ONMTUMU3ALINS,
TEXHOJIOTMYECKUIA CIOCO0.

VAK 621.311.001.57

Pa3BuTHE BO30OHOBIISIEMOI SHEPIETHKH C MCIIOThb-
30BaHHEM  AaKKyMY/SILMOHHBIX  TEXHOJOrHi  /
C.B. llynbxenko, A.Jl. Pamuenko // TlpoGiembl
obmieit sHepreTHKU. — BhII. 4 (43). — C. 31—43.

[IpennoxeHa mareMaTuyeckasi MOAEJb OIpeaesie-
HUSI Ce0ECTOMMOCTU OTIYCKa 3JIEKTPUUYECKON IHEPruu
CUCTEMaMM ee aKKyMYJIMPOBAaHUSI, UTO SIBJISIETCSI aKTy-
aJIbHBIM B cooTBeTcTBHU ¢ Llenmpro Ne 7 "YcroitunBoe u
HamexXHoe obOecrieucHrue (QUHAHCOBO-TOCTYITHBIMMH,

COBPEMEHHBIMU BUIAMM HEPruu”, peayn3aius KoTo-
poii mpenycmoTpeHa lLleasaMu ycTOMYMBOrO pa3BUTHUS
yesoBeuecTBa 10 2030 ronga. [TpuBeneHbl pacueTsl cede-
CTOMMOCTH OTITYCKa 3JIEKTPUIECKOM SHEPTUN CHUCTeMa-
MU €€ aKKyMYJIMPOBaHUsI, KOTOPBIE TTO3BOJISIOT CACIATh
BBIBOJI, UTO B OYIYIIEM CO CHVXKEHUEM YAETbHbIX KaIlK-
TaJOBJIOXEHUI B YCTAHOBJIECHHYIO MOIIHOCTh U TMOBbI-
lIeHueM Koa(p@uimeHTa ee MCIoab30BaHUSI TMOpUI-
HBIE CUCTEMBI, B COCTaB KOTOPBIX BXOIAT (DOTORICKTPH -
YecKre OaTapey WA BETPOINIEKTPUUICCKUE YCTAHOBKHU
W CHCTeMa aKKyMyJIMPOBAaHMSI SHEPIUU, CTAHOBUTCS
KOHKYPEHTOCITOCOOHOI 10 MoKa3aTesieM ce0ecTOMMO-
CTU OTMYILIEHHON 3JEKTPOIHEPIUM IO CPaBHEHUIO C
TPAAULIMOHHOM YrOJbHOM TEMJIOBOMN 2JIEKTPOCTAHIIUEH.
[MpennoXeHHBIIT METOH MOICITMPOBAHUS THOPUIHBIX
CHCTEM IIO3BOJISICT YUYUTHIBATH OCOOCHHOCTU UX
WCITOIb30BaHUSI Ha YPOBHE SHEPTOCHUCTEMBI B OoJee
OOIIIMX MOMEJISIX PA3BUTHUSI SHEPTETUKU.

K.1ro4eBble cuoBa: MaTeMaTuueckast MOI€Jb,
BO300OHOBJISIEMbIE UCTOYHUKU OHCPIrun, aKKymyJanpo-
BaHUEC SJICKTPOOHEPIUHU, SQHEPIrOoCUCTEMA.

YK 622.232

Merommyeckre MOAXOOs K BEIOOPY JTOOBIBAIOMIETO
000pyIOBaHUS TIPU TPOBEACHUM MOACPHU3AIAN
maxtel / B.M. Makapos // [IpoGsiiembl 00111eli 9HEepre-
k. — 2015. — Boin. 4(43). — C. 44-51.

B YkpanHe nmogHsTh yrienoObluy Ha HOBBIM ypo-
BEHb MOXHO TOJBKO OIHUM TYyTEM — TEXHUYECKUM
nepeBoopyxeHueM otpaciu. HoBoe obGopymoBaHue
JIOJKHO CTaOMJIbHO paboTaTh B CIOXHBIX TOPHO-TEO-
JIOTUYECKUX YCIOBUSIX IIaxXT, a €ro pecypc, HaleX-
HOCTb M MPOU3BOAUTEIBHOCTh — B 2—3 pa3a MpeBbI-
1IaTh aHAJOTUYHbIE IOKa3aTelU CYILIECTBYIOIIErO.
NuTencndukanmst Mpou3BoACTBA TIPU KOHIIEHTPAIIUN
TOPHBIX PabOT BO3MOXKHA TOJBKO B CIIyyae KOMILJIEKC-
HOIl MeXaHU3allMu BCeX TEXHOJOTUYECKUX MPOLIECCOB,
MaKCUMaJIbHOM COKpalleHWU PYyYHOTO Tpyna, o0si3a-
TeJbHOM OOecleyeHUU Oe30MacHBbIX YCIOBUI pabOThI
00CITYXKMBAIOLIETO TIEPCOHATA.

Llens cratbt — pa3paboTKa METOAMKM CPaBHEHUS
BApUAHTOB TEXHWYECKUX PEIICHUIl MpPU TMPOBENECHUU
MOJIEPHM3ALIMU TOOBIBAIOIINX YYACTKOB IIaXT.

151 000CHOBAaHHOTO CPAaBHEHUSI aJbTEPHATUBHBIX
BapMaHTOB TEXHWYECKUX PEIICHUI MpU TPOBEIECHUU
MOJIEPHU3AIIMY YTOJIBHBIX TIPEANPUSATUAI chopMuUpoBa-
HBI KpUTepuu cpaBHeHUs. B pesynbrate cpaBHEHWUS
YUCJICHHBIX 3HAYEHUI UHTETPAIbHBIX KPUTEPUEB Kade-
CTBa MpUHUMAETCS pelIeHre O BbIOope HauboJiee rnep-
CIIEKTUBHOTO BapUaHTa OCHAILIEHUSI JIaBbl BBICOKOIIPO-
TYKTUBHOW AOOBIBAaIOLIEH M TPAHCIOPTHOU TEXHUKOM,
KOTOpass MakKCHUMaJbHO OTBEYAaeT TOPHO-TEOJOruye-
CKUM YCJIOBUSIM KOHKPETHOI JIaBBI IPU MAaKCUMATHHOM
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3((HEKTUBHOCTU U HAIEXKHOCTH €€ BKCILTyaTalluu.
ITpuBeaeH npuMep pacueToB YMCAEHHbBIX 3HAYEHU I
KOJIMIECTBCHHBIX KPUTCPUEB M CPaBHCHMSI KOHKYPH-
PYIOIIMX BapUAaHTOB TEXHUYECKUX PEIICHUI TPU IIPO-
BEICHUU MOIEPHU3ALIMU JOOBIBAIOIIErO yyacTKa
1maxthl «XonoaHas banka» I'TT «MakeeByrosb».

Ko 9e BBl e cJ0 B a: llaxta, MOOCPHU3ALINS,
METOIMKa, KPUTEpHii, HOOBIBalolIee OOOpyIOBaHUE,
JIaBa.

YAK 621.311:006.07

CoBepIIeHCTBOBaHNE MEXaHM3Ma BHEIPEHUS
mupektuBbl 2012/27/EU 06 sHeprosbdeKTHBHOCTH
IyTeM afalTallid MEXIYHAapOAHBIX CTaHZAPTOB IIO
SHEProMEHEIXMEHTY Ha HAllMOHAIBHOM YPOBHE /
B.I1. Pozen, MN.C. CokomnoBckast, E.M. HNHIICKOB,
N.A. CrostHOBa // [1pobGiemMbl oOIIeil SHEPTreTUKU. —
2015. — Boim. 4(43). — C. 52-57.

ITpobGiema sHeprocoepexxeHuss B YKpauHe CeromaHsi
SIBJISIETCSI OJHOM M3 BaXHEMIINUX, ee HeOoOXOIUMO
pelaTh ¢ y9eTOM HAIpaBICHHOCTH pa3BUTHSI CTPAHBI B
CTOPOHY E€BPOMHTETpAallMM, IIpeayCcCMaTpHUBAIOICH
BBITIOJIHEHUE TpeboBaHM COOTBETCTBYIOIIUX
HupextuB EC, B yactHoctu Hupektussl 2012/27/EU
00 3Heproa¢pGeKTUBHOCTU, U BHEAPEHUE MEXIYHAPO I~
HBIX CTaHIapTOB. PaccMOTpeHBI OCHOBHBIE TTOJIOKCHMS
Hupextusst 2012/27/EU OTHOCUTENEHO CUCTEM BHEpP-
TOMEHEIXKMEHTAa M IIPOBEICHMS DSHEpProaymmura.
IIpuBeneHsl cpaBHEHUSI 0A30BBIX CTAHAAPTOB PA3IUY-
HBIX CHCTEM MEHEIXMEHTa, CO3JaHHBIX Ha OCHOBE
METOIOJIOTMY HETIPEPBIBHOTO YJIYUIICHUs TPOIIECCOB,
U KpaTKasl XapaKTepHCTHKA CEPUM CTAaHIAPTOB IIO
snepromeHemkmeHty ISO 50000. Ha ocHoBe ananmza
JMEUCTBYIOIINX HAIIMOHAJIBHBIX CTAaHOAPTOB U B COOT-
BeTCTBUU ¢ TpeboBaHusmu Hupexktussr 2012/27/EU
orpeesieHbl IPYMIbl B3aMMOCBSI3aHHBIX MEXIyHapO/I-
HBIX CTAHIAPTOB, KOTOPBIE HEOOXOIMMO TapMOHU3UPO-
BaTb B YKpauHe B LeJsX co3aaHus 3(p¢GeKTUBHBIX
CHCTEM 3HEeprOMEHEIKMEHTA.

KiarmueBrre cuoBa: Iupekrusa 2012/27/EU,
CUCTEeMbl SHEPrOMEHEIKMEHTA, CTaHAAPThl, TADMOHMU-
3a1usl.

VIIK 533.697.3

O cymHOcTH BuxpeBoro 3¢ dexra Panka-Xwubima /
®.1. Monouko // TIpoGieMbl 00ILeii IHEPIETUKU. —
2015. — Borm. 4 (43). — C. 58—60.

IMpennoxeHa rurnoresa, MOSICHSIONIAST CYIIHOCTh
apdekra Panka-Xuiblia.

Ha ocHoBaHMU B3auMMOACHCTBUS 2JIEKTPOHOB C
SIAPOM aTOMa CO CTOPOHBI CUJI, MPOTHUBOAEHCTBYIOIIMX
CWJIaM WHEPIIMU, CO3AAaI0TCs OJaronpusiTHbIE YCJIOBUS
IUJISL TIepexofia dJIEKTpoHa Ha 0oJiee HU3KYI0 OpOUTY C
U3JIydeHUEeM KBAaHTa SHEPTUU, a C TPOTUBOTIONIOKHOU —
DI Tiepexofa Ha 0ojiee BHICOKYIO OpPOUTY C TOTJIOIIe-
HUeM KBaHTa 3Hepruu. B pesynbrare obecrneunBaeTcs
HarpaB/ieHHasl Tepefaaya Hepruy OT LEHTpa K Mepu-
depun BUXpeBOil TPyObl. AHATOTUYHBINA DUUUYECKUI
MPOLIECC MTPOUCXOJAUT MPU HArpeBe OBICTPOABIKYIIINX-
csl TeJT B Ta30BOM Cpejie, B BUXPEBBIX TEIJIOTEHEpaTopax,
B pe3yJbTaTe TPEHUS TBEPABIX TeJI U B APYTUX aHAJIO-
TUYHBIX MIpoIeccax, MPOUCXOIAIMIMNX B TEIJIO9HEPIeTH -
YEeCKHUX YCTaHOBKaX.

Kirro4eBble cJoBa: CUIbl UHEPIIUU, DJIEKTPOH,
opbura, sIpo, CMellleHne, KBaHT.
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ABSTRACTS

UDK 620.002.8

Prediction needs economy in energy resources taking
into account the demand for energy-intensive
export-oriented products / O.Ye. Malyarenko,
N.Yu. Maystrenko, H.O. Kuts // The problems of
general energy. — 2015. — Issue 4 (43). — P. 5—13.

It was provided the methodological approach and
mathematical model for predicting levels of energy con-
sumption taking into account demand for energy-inten-
sive products. It was analyzed energy consumption for
exports for 2010-2012 and changing trends of indicators
of output, exports, and energy costs for production of
ferrous metals and sunflower oil.

To determine the volume of export or import of ener-
gy resources as a result of export-import of certain types
of products, and to compare these volumes and assess the
feasibility of these operations in terms of power factor the
calculation algorithms were proposed. It was assessed
expected FER (fuel and energy resources) volumes
exported from the country with exported products and
their share of total energy consumption in production.

Evidently, increase in cast iron smelting and yield of
sunflower as the main export products, will not save the
economy of Ukraine; it is required substantial techno-
logical modernization, which will create new industries,
demand for products in the world markets, will be con-
sistently high in conditions of the third industrial revolu-
tion.

Key words: consumption volumes, export of ener-
gy resources, energy-intensity of production, expected
consumption levels.
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ABSTRACTS

The generalized model for processes of automatic
frequency and power control (AFPC) in interconnected
power systems that enables to carry out studies of AFPC
systems using generators-regulators, controllable loads,
and AFPC adaptive systems.

The models of AFPC adaptive systems consists of
universal AFPC models earlier developed by the authors
by introduction in regulatory functions the adaptive
components that are obtained based on the equations of
power balance in the power system. Using the developed
AFPC adaptive models the complex of computer calcu-
lations were conducted with changes in a wide range of
key indicators of generating and control sources of power
system (speed, time constants, frequency).

Usage of adaptive models significantly reduces the
length of transition process in energy system during
operation of AFPC system. In particular, in power acti-
vation of 1000 MW, frequency tolerances |Af], =
= 0.02 Hz, regulator speed Lp =40% P,,,,,»/sec and its
constant time T, = 0.5 sec the duration of process control
in AFPC system with adaptation is 16.1 sec and is
reduced 2.2 times compared with the system without
adaptation and 4.4 times — compared with AFPC sys-
tem, formed using hydroelectric power plant.

In AFPC systems with adaptation, maximum fre-
quency deviation is significantly reduced (more than
30%) compared with the system without adaptation in
case of other equal conditions.

Maximum frequency deviation at |Af|, = 0.2 Hz with
increasing the controller operation speed for both sys-
tems is reduced. However, for system with adaptation
this phenomenon manifests itself more radically. The
result of it is that for the systems with adaptation in case
of controller operation speed is more than 30%
P penom/€C, inequality |Af'(#)|,,,, < 0.2 Hz is achieved,
i.e. even at very large disturbances quasi mode is ensured.
For systems without adaptation such important result is
not achieved even at speed 80% Pregnom/sec.

The use of AFPC adaptive models provides multiple
increase of their speed without any additional process
costs, and only by improving the control laws. This fea-
ture significantly improves not only technological but
economic efficiency of adaptive AFPC systems, since to
double, for example, the speed of AFPC system formed
from power unit of pulverized-coal-fired power plant, it
is necessary to double the number of such units.

K ey words: power system, frequency, power gen-
erator, regulator, consumer, operation speed, automatic
control.
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Economic-mathematical model of fuel supply for
thermal power sector taking into account the substi-
tution of regular fuel and limits for emissions /
M.I. Kaplin, T.R. Bilan // The problems of general
energy. — 2015. — Issue 4(43). — P. 24—30.

The economic and mathematical model for choosing
the optimal variant of the thermal power sector opera-
tion and the corresponding method of coal supply is pre-
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sented. The model includes production activities for coal
supply variants of power plants operation, electricity
generation, accompanied by the emission of pollutants.
The model presents a problem of the mixed integer linear
programming with binary variables, providing a choice
of coal supply variant. The results of calculations of coal
supply for power plants of Ukraine subjected to restric-
tions on emissions in different variants of operation are
done.

Taking into account the absence of surplus of coal
with high volatile matter now as well as a high level of
pollutant emissions from the combustion of this coal
type in existing thermal power plants, retrofitting the
plants that consume anthracite to coal with high volatile
matter without installing pollution control equipment is
inappropriate. Given the coal with high volatile matter
deposits in the country, as well as the ability to import
from world market, in contrast to the anthracite, the
optimal direction of modernization of coal-energy sector
is the construction of modern heat power plants using
coal with high volatile matter. As a temporary option
coal supply for thermal power plants must be considered
anthracite coal imports.

Key words:coal, thermal power sector, emission,
fuel balance, optimization, production activity.

References

1. Volchyn, I.A. et al. (2013). Perspektyvy
vprovadzhennia chystykh vuhilnykh tekhnolohii v ener-
hetytsi Ukrainy [Prospects of implementation of clean
coal technologies in energy sector of Ukraine]. K.:
HNOZIS [in Ukrainian].

2. Kharakterystyka stantsii [Characteristics of the
plants] Retrieved from http://www.ecu.gov.ua/ua/activ-
ity/production/power_plant.html [in Ukrainian].

3. Ilchenko, K.D. (2008). Issledovaniye zavisi-
mosti vrednykh vybrosov v atmosferu ot vida tverdogo
topliva, szhigayemogo na teplovykh elektricheskikh
stantsiyakh [Dependence study of harm emissions into
the atmosphere due to solid fuel burnt in Thermal Power
Plants]. Metalurhiyna teplotekhnika: Zbirnik naukovikh
prats Natsionalnoi metalurgiinoi akademii Ukrainy -
Metallurgical heating engineering: Collection of scien-
tific papers of the National Metallurgical Academy of
Ukraine (pp. 152 — 158). Dnipropetrovsk: Nova ideolo-
gia [in Ukrainian].

UDK 621.311.001.57

Development of renewable energy using accumu-
lative technologies / S.V. Shulzhenko,
O.L. Radchenko // The problems of general energy.

—2015. — Issue 4 (43). — P. 31-43.

A mathematical model for determining the cost of
Electric energy supply by different types of storage sys-
tems is proposed. This is relevant in accordance with the
goal No. 7 — "to ensure stability and reliability of finan-
cial and accessible, modern forms of energy"”, and which
implementation is provided by Sustainable human
development until 2030. The calculations of the energy
supply cost by different types of storage systems allow to
conclude that in future with decreasing the specific
investment in installed capacity and increasing the coef-
ficient of its use of hybrid systems, photovoltaic or wind
power farms along with the storage systems will become
competitive in terms of supplied electricity cost com-
pared with traditional coal-fired power plant. The pro-
posed modeling method of hybrid systems allows to take
into account the peculiarities within the power grid in
more general models of energy development.

K ey words: mathematical model, renewable ener-
gy resources, power accumulation, electricity grid
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Methodological approaches to the selection of min-
ing equipment in the course of modernization of the
mine / V.M. Makarov // The problems of general
energy. — 2015. — Issue 4(43). — P. 44—51.

In Ukraine there is just one way to improve coal pro-
duction up to the new level — technical re-equipment of
the industry. New equipment should operate perma-
nently operate in complicated geological conditions of
mines, and its service life, reliability, and performance
should be 2-3 times higher compared to similar existing
parameters. Intensification of production at concentra-
tion of mining operations is possible only in case of the
comprehensive mechanization of all processes, mini-
mum manual labor, compulsory ensuring safe conditions
of work of service personnel.

The objective of the article is development of com-
parison methods of different technical decisions during
modernization of mining sites.

For reasonable comparison of alternative technical
solutions during modernization of coal mines the com-
parison criteria were formed. As a result of comparison of
the numerical values of integral quality criteria the deci-
sion on selection of the most promising option of equip-
ping the face with high-performance mining equipment
and transport machines is made, which is best choice for
mining and geological conditions of specific face at max-
imum efficiency and reliability of its operation.

The example of calculations of quantitative criteria
numerical values and comparing the competing options

of technical solutions during modernization of mining
site of the mine “Kholodna Balka" SE “Makiivvuhillia."

K ey words: mine, modernization, method, crite-
ria, mining equipment, face.
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Improving the mechanism of implementation of
Directive 2012/27/EU on energy efficiency by adapt-
ing international standards on energy management at
the national level / V.P. Rozen, 1.S. Sokolovska,
E.M. Inshekov, I.I. Stoyanova // The Problems of
General Energy. — 2015. — Issue 4(43). — P. 52—57.

The problem of energy conservation is one of the
most important in Ukraine. It should be decided in view
of the orientation of the country towards European inte-
gration, providing for compliance with the requirements
of relevant EU Directives, in particular Directive
2012/27/EU on energy efficiency, and the introduction
of international standards. The main provisions of
Directive 2012/27/EU concerning energy audits and
energy management systems are considered. The com-
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parison of basic standards for different management sys-
tems that are based on the methodology of continuous
process improvement and a brief description of a series
of standards ISO 50000 on energy management are
given. The groups of interconnected international stan-
dards, which need to be harmonized in Ukraine to create
efficient energy management systems, are determined
based on the analysis of existing national standards and
in accordance with the requirements of Directive
2012/27/EU.

Key words: Directive 2012/27/EU, energy man-
agement systems, standards, harmonization.
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On the of Ranque-Hilsch effect / F.I. Molochko //
The problems of general energy. — 2015. — Issue 4 (43).
— P. 58—60.

We have proposed a hypothesis to explain the essence
of Ranque-Hilsch effect.

Based on the interaction of electrons with an atom
nucleus, from the side of forces opposing the inertia
forces, the conditions are created that favor electron
transition to a lower orbit with the radiation of an energy
quantum, and from the opposite side its transition to a
higher orbit with the absorption of an energy quantum.
As a result the directed energy transfer from the center of
a vortex tube to its periphery is provided. A similar phys-
ical process is realized during heating of rapidly moving
bodies in gaseous environment, in vortex heat genera-
tors, as a result of friction of solids, and in other similar
processes taking place in thermal power plants.

K ey words:inertia forces, electron, orbit, core,
shift, quantum.

References

1. Alekseyev, T.S. (1964). O prirode effekta
Ranka [On the nature of the Ranque effect ].
Inzhenerno-fizicheskii zhurnal - Journal on Engineering
and Physics, 4, 121—130 [in Russian].

2. Merkulov, A.P. (1969). Vikhrevoi effect i yego
primeneniye v tekhnike [Vortex effect and applying it in
engineering]. Moscow: Mashinostroienie [in Russian].

71

ISSN 1562-8965. The Problems of General Energy, 2015, issue 4 (43)



