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AxkmyanvHicmob memu 00caiddnceHHA. OOHUM 3 AbMEePHAMUSHUX PillleHb NUMAHHS OPY2020 HEe3ANEHCHO20 0Xcepea HCul-
GIICHHSL eIeKMPOCNONCUBAYIE MOJICYNb OYMuU GUKOPUCIAHT 0Jicepeia PO30cepeddiceol 2eHepayil, poO3mauit08anol Ha mepumo-
DIl nionpuemcmea, 3 Memor eieKmponocmaianis iON0GIOANLHUX eIeKMPONPULIMAYie Yy agapiliHux cumyayisix ma 6 [Huux
nCego0aBapItiHUX PelCUMax poobomu, 3 Memor0 3MeHULeHHsL GUIMPANT 3d CRONCUMY eLeKmpoeHep2ilo ma NiOGUWeHH s PIGHSL HA-
oitinocmi enexmponocmaydanns. Boonouac ananiz po3nooiny nOmoKie cnodCueants elexmpoenepeii ceiouums, wo 6eauKa ua-
cmKa enekmpuiHoi eHepaii npunaoae came Ha JOKanoHi enepeemuyni 00 'ekmu. Lle oOymosntoe 3aeanrom akmyaneHicme 6u-
BUEHHS. NUMAHHS 0COONUEOCIEN NPOSHO3YE8AHHSA eNeKMPOCHONCUBAHHS 3 MEPEXHCI 8 YMOBAX NIONPUEMCING MA AKMYATbHOCHI
3acmocy8ants npu Ybomy KOMOIHOBAHO20 NIOX00Y, OCODIUBO NPU BNPOBAONCEHHI 6 CMPYKMYPY eNeKmpOnOCMAaYaHHs Yux nio-
NPUEMCING PO30CePEONCeHOT 2eHepayil.

Ilocmanogeka npoonemu. [Ipobremoio yiei pobomu € numanis niOGUWEHHsL eHep2oephermuUeHoOCmI 2ipHUYOPYOHUX NION-
puemcms. [[o mozo rHc 00c8i0 NOKA3YE, WO NONPU HeOOBAHMANCEHHSL eNeKMPUUHUX NOMYHCHOCMEN, 30UmKI 6i0 A8APIUHUX
nepepe enepe03abe3neyeHts 3 KOJCHUM POKOM 3pOCHAlONb.

Ananiz ocmannix 0ocnioycens i nyonikauiii. ¥ nonepeouix aemopcokux 00cnioxcenHsx 6yio o6IpyHmMoeano Heooxio-
HiCMb ONMUMI3AYiT pedcumie pobomu elekmpuiHo2o 00NAOHAHHS 2iPHUYOPYOHUX NIONPUEMCME Y PA3L 3ACMOCYBAHHSL PO30Ce-
peodiceHoi eenepayii. 3a Kpumepisamu eKOHOMIYHOCI Ma eghekmueHocmi nepedbauaemvpCs (hopMySaHHs eqheKmuGHUX PeXcu-
Mi8 8 YMOBAX NOCMIUHO20 3POCMAHHA HABAHMANCEHHS eNeKMPOCNONCUBAYI6 MA 30iN1bUleHHS PeaNbHOI CKIA0080I CHOMCUMOL
enexmpuunol euepeii (EE), 3eeneposanol npu euxopucmarnnui po3ocepedsceroi eenepayii. J{ns 0ocacHeHHa MAKCUMATbHO20
EeKOHOMIUHO02O0 eqheKmy npu 3acmoCYSaHHI PO30CEPEONCEHOT 2eHepayii @ yMoeax 2ipHUUOPYOHUX NIONPUEMCING, CUCTEM KepY-
BAHHSL HABAHMAICEHHAM MA AKYMYII0I04020 00NAOHAHHS, 0COONUBO GANCIUBUM € OP2AHI3AYISL NAAHYBAHHS €LeKMPOCHONCU-
BAHHSL, ONEPAMUBHO20 T ONMUMALLHO20 GUOOPY PENHCUMIB 2eHepayii eleKMPUYHOL eHepaii, po30cepeddiceHoi 2eHepayii ma one-
PAMUBHO20 KePYBAHHS PelCUMAMU POOOMU eHepeemuiHo20 O00NAOHAHHSA, sIKe GUKOPUCMOBYEMbCA 0N 3abe3nedeHHs
ehekmugHo2o 1 6e3nepebilinoeo YHKYIOHYBAHHS 0ONAOHAHHS eIeKMPOCNONCUBAYIE CIDHUYOPYOHUX NIONPUEMCIEG, 3 MENOI0
30euLesieHHsl 6U000Y6aHHs 3aNI30PYOHOI CUPOGUHU, 8 YMOBAX Y3200HCEHHSL PEICUMIE pOOOMU OXcepell 2eHepayii 2ipHUYOpYO-
HUX NIONPUEMCME | 306HIULHLOT eleKMpOoMepedC.

Buoinenna nedocniddcenux yacmut 3a2anvHoi npodaemu. Bpaxogyrouu ckiadHicmv mexHoN02iuH020 npoyecy ma che-
YupiKy QyHKYiOHY8AHHS 2IPDHUNUX NIONPUEMCING, AKMYATbHUM HAYKOBO-NPAKMUYHUM 3A60AHHIM € PO3POOKA Memooy Onmiu-
mizayit pexcumie pobomu enepeemuyHo20 00IAOHAHHS 3aNI30PYOHUX NIONPUEMCIIE NPU BNPOBAOJICEHHT 8 CIPYKNIYDY eNeKm-
PpONOCMAYaHHA YUX NIONPUEMCING PO30CePeOHCeHOL 2eHepayil.

Ilocmanogka 3a80anna. Taxum YyuHoMm, aKmMyanoHUM HAYKOB80-NPAKMUYHUM 3A60AHHAM € CUHME3 Memooy Onmumisayii
pedcumie pobomu eHepeemMuyHoO20 0ONAOHAHHS 3ANI30PYOHUX NIONPUEMCING NPU BNPOBAOICEHHI 8 CIPYKMYPY IX elekmpono-
cmauanms posocepeddceroi eenepayii. Lle 0036onums epekmusHo 6NPOBAOICYSBaAmU OXHcepesa po30cepediceHol eeHepayii 6
CMPYKMYpU e1eKmponoCmaiaHHs 2ipHUYOpYOHUX NIONPUEMCING.

Buknao ocnosnozo mamepiany. Bpaxogyiouu me, wo Ha NIONPUEMCMBAX AKMYANbHUM € GNPOBAONCEHHS 6 3A2ANbHY
CIMPYKMYpPY CUCMEM eNeKMPO*CUBTIEHHSL PO30CePeONCeHOI 2eHepayil, 3anponoH06aHO 6NPOBAOICEHHS BIOHOBNIOGAHUX Odiceper
eHepeil. Misc mum, wo He MeHUL 8AXHCIUBO, 0OCBIO NOKAZYE, WO HE3BANCAIOUU HA HEOOBAHMANCEHHS eIeKMPUYHUX NOMYHCHO-
cmeil, 30umKu 6i0 ABAPINHUX Nepepe eHepe03ade3neyerHsl 3 KOXCHUM pokom 3pocmaiome. Kodxcnuil napamemp 3aeanvHol on-
mumizayii 6u6Opy pexrcumie pobomu eHepeemuuHo20 00NAOHANHS SIPHUYOPYOHUX NIONPUEMCIE MAE PI3HULL CIMYNIHb 6NIUB).
Tomy Onst 6UpO6NEHHST ONMUMATILHUX PENHCUMIE POOOMU OAHCEpe PO30CePeONHCeHOI 2eHepayii 6 YMOBAX 2iPHUYOPYOHUX NiONpU-
EMCMEG 30 KPUMEPIAMU eKOHOMIYHOCII MA epeKMUBHOCHI, NPONOHYEMO BUKOPUCTNAMU 3aNPONOHOBAHY YINbO8Y DYHKYIIO.

Buchoeku 6ionogiono 0o cmammi. Ha 2ipnuuopyoHux nionpuemcmeax axmyanoHum ma MOICIUGUM € 6NPOBAOICEHHS 8
3a2ANbHY CIPYKIYPY CUCIEM eLeKMpONCUBLEHHSL PO30CepeddiceHoi 2enepayii Ha 6azi 6iOH06I06aHUX Oxcepell eHepeii. Boo-
HOYac 3 Memoio 00CMAamHb0 eHepeoeheKmueHo20 UKOPUCTIAHHS MAKUX MIHIeAeKMPOCMAaHYIll Y CIMPYKIMYPAX CUCHEeM eleK-
MPOACUBTIEHHS HEODXIOHO [PYHMOBHO AHANIZY6AMU NUMAHHS, NOB A3AHI 3 PEJCUMAMU POOOMU eHepeemuUHO20 0ONIAOHAHHS
Yux nionpuemcme. 3anponoHo8anull Memoo 00360NAE ONMUMIZYEAMU POOONTY eHepeemuyH020 00IAOHAHHS IPHUYOPYOHUX
NIONPUEMCIG NPU BUPOBAOICEHHI 00 CHPYKIMYPU IX eNeKmpOnoCmaiaHHs po30cepeodlceHol ceHepayil.

Kniouogi cnosa: posocepeddicena cenepayis; enepeemuyne 0ONAOHAHHS; eNeKMPONOCMAYAHHS CIPHUYOPYOHUX NIONpU-
EMCME; ONMUMIZAYIs PedcUMie pobomi.

Tabn.: 1. bion.: 9.

IMocranoBka nmpodIeMu. 3BaXKat0UX HA peatii CbOTOICHHSI, TUTAHHS ITiIBHIICHHS €HEPro-
edextuBHOCTI TipHUYOpyHUX MmianpueMcTB (I'PII) € aktyamsauM. J[o TOTO X JOCBIJ TTOKA3ye,
0 HE3BAYKAIOUM HA HEJOBAHTAXXCHHS CJICKTPUYHUX MOTYKHOCTEH, 30MTKH BiJl aBapiiHUX Iie-
pepB eHepro3ade3neyeHHs 3 KOXKHUM POKOM 3POCTAIOTh.

OnHUM 3 aJTbTEPHATHBHUX PIIICHb TUTAHHS APYTOTO HE3aJIKHOTO JKEepesia XKUBJICHHS eJie-
KTPOCIIOJKHUBAYiB MOXKYTh OyTH BUKOPUCTAHI JKepelia po30cepePKEHOT reHepallii, po3TaiioBaHi
Ha TEPUTOPIT MiIMPUEMCTBA, 3 METOIO €JICKTPOIIOCTAYaHHS BiIIOBITAJIBHUX €IEKTPOIPHIiMaYiB
y aBapiifHUX CHUTYAaIlisX Ta B IHIIUX IICEBIOABAPIMHUX pekUMaxX POOOTH, 3 METOIO 3MEHITICHHS
BHTPAT 3a CITOYKUTY €JIEKTPOSHEPTIFO Ta ITiIBUIIICHHS PiBHS HAIIHHOCTI €JICKTPOTIOCTAYaHHS.
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Boanouac anaii3 po3mo/iny MOTOKIB CIIOKUBAHHS €JIEKTPOEHEPrii CBIAYUTH, 0 BEJIUKA
YyacTKa eJISKTPUIHOI CHEepril MpUIa ae caMe Ha JIOKAJTbHI eHepreTHUHI 00’ €KTH, 0 3YMOBITIOE
3arajioM akTyaJbHICTb BHBYEHHS NMHUTAaHHS OCOOJMBOCTEH NPOrHO3YBaHHS €JIEKTPOCHOMKH-
BaHHS 3 MEPEkXi B YMOBaX MiAMPUEMCTB Ta aKTYaJIbHOCTI 3aCTOCYBaHHS MPH IIOMY KOMOIHO-
BaHOTO MiX0Jy, OCOOJIMBO MPH BIIPOBAHKEHHI B CTPYKTYPY €JIEKTPONOCTAYaHHs IIUX ITiIpH-
€MCTB po3ocepemxenoi renepartii (PT)) [1].

AHaJTi3 0CTaHHIX J0CTIKeHb i my0aikaniii. Y monepeaHix JOCTiKEHHSIX aBTOpaMu 00-
IPYHTOBAHO HEOOXIHICTh ONTHMI3aIlii peKUMIB poOoTH eekTpuaHoro oomaaranas ['PIT nmpu
3actocyBanHi PI'. 3a kpurepisiMu eKOHOMIYHOCTI Ta €(eKTUBHOCTI nepeadavacTbes Gopmy-
BaHHS €()eKTUBHUX PEKUMIB B yMOBAX ITOCTITHOTO 3pOCTAHHS HABAaHTAKEHHS EJIEKTPOCIIOKH-
BayviB Ta 30UIBIIEHHS pealbHOI CKJIa0BO1 crioxuToi enekTpuyHoi eHeprii (EE), srenepoBanoi
pu BUKopucTanHi PI" [2-9].

JUis ocsITHEHHSI MaKCUMaJIbHOTO €KOHOMIYHOTO eekTy mpu 3actocyBanHi PI' B ymoBax
I'PI1, cuctem xKepyBaHHSI HaBaHTOKEHHSIM Ta akymyrorouoro odnaananus (I'AEC, AB), oco0-
JIMBO Ba)KJIMBHUM € OpraHi3allisl IUIaHyBaHHS eJIEKTPOCIIOKUBAHHS, ONIEPATUBHOTO 1 ONITUMAIb-
Horo Bubopy pexuMis rerepanii EE PI' B ymoBax I'PII (tmaxt abo xap’epiB) Ta onepaTuBHOTO
KEepyBaHHS peXUMaMH poOoTH eHepretuuHoro odnaaHanHs (EO), sske BAKOPUCTOBYETHCS JIJIS
3abe3nedeHHs] epeKTUBHOTO Ta Oe3nepebiifHOro (yHKIIOHYBaHHS 0OJaJHAHHS €JIEKTPOCIIO-
xwuBauiB [ PI1, 3 MeToro 31emmeBneHHs BUA00YBaHHS 3ai3opyaHoi cupoBuHH (3PC), B ymoBax
Y3TO/IKEHHSI peskuMiB poOotu mxepen rerepanii ['P11 i 30BHIIHBOT eeKTpoMepexKi.

BusHaueHHsI HeJOCTIKEHHX YACTHH 3arajibHoOi nmpod/jemu. OTxe, aKkTyaJbHUM Hay-
KOBO-IIPAKTUYHHUM 3aBJIaHHSAM € PO3poOKa METOJly ONTUMIi3allii peXUMiB pOOOTH eHepreTuy-
HOTO 00JTaJJHaHHSI 3aT130pyTHUX HiAIPUEMCTB IIPU BIIPOBA/UKEHHI B CTPYKTYPY €IIE€KTPOIIOCTA-
YaHHS [HX Tianpuemcts PT.

Mera crartTi. ['0/TOBHOIO MeTOIO IMi€l poOOTH € po3poOKa METOy ONTHMI3allil PeKUMiB
POOOTH eHEepPreTHYHOro 00JIaJHAHHS 3a130pYHUX HIANPUEMCTB IPH BIPOBAKEHH] B CTPYK-
TYpY €IeKTpOIocTavyaHHs MuX mianpueMctB PI.

BukJaa ocHoBHOro Martepiajy. 3 MeToro BUpoOsieHHs onTuMizoBaHuX pexumis EO 3PIL,
HeOOXIiTHO BUIUIATH OCHOBHI, HAWO1IBIT e()eKTUBHI CKIIAI0BI, SKi Oe3ITOCepeIHRO BILTUBAIOTH
Ha piBEHb ONTHMIi3allii B I{i7IoMy, TOOTO (pakTopu BILIUBY (et ) Ta cOPMYIIOBATH iX 3MICT, BU-
3HAYWBINY CTYITIHb BIUTHBY (IIPOSIBY) Ha mportec onTumizartii. B ymosax 3PII npwu 3acTocyBanHi
PI" MoxHa BUIIMTH HAWOLIBII BITMBOBI (DaKTOPH, KOXKHUHN 3 SIKUX 3aJE€KUTh BiJl KPUTEPIiB
B,/ Kl BA3HAYAIOTh CTYIIiHb BIJIUBY LOTO (h)AaKTOPY HAa BU3HAYEHHS ONTUMAJIbHUX PEKUMIB

po6otu EO B ymoBax 3PII.

Boanouyac HeoOXiTHO BU3HAYUTHUCH Y CIOCOOAX 3aCTOCYBAHHS KOXHOTO OKPEMO B3SITOTO
mkepena EE, fioro po3ramyBaHHI Ta iXHIX HapaMeTpax, eKOHOMIYHIH JOMITFHOCTI BUKOPHC-
tanHs PI" B ymoBax I'PII. Otrxe, 3amaua ontumizanii 0e3nocepeHbo 3anexuts i tumy P, i
mapaMeTpiB, KUTBKOCTI, MICITh PO3TaIyBaHHS, PSKUMIB BHKOPHCTAHHS, B 3aJICKHOCTI BiJl yMOB
BupoOieHHs (BuaoOyTtky) 3PC, mapameTpiB atMocdepH, ce30HIB pOKy, Tapu(pHHUX 30H 100U,
BILIMBY 30BHIIIHIX (paKTOPIB Ha CrIOKUBaHHSA 1 TeHepartito EE, a Takosx piBHs BruuBy Pl Ha eko-
JIOTiI0 OTOUYIOUYOTO CEpPEIOBHUINA, 3 METOIO 3MEHIIIEHHSI HETraTUBHOTO BIUIMBY Ha CTaH atMocde-
PHOTO MTOBITPS, IIIBHIKOCTI pyXy IMOBITPSHAX Mac, Ha Mirparfiro Taxis, eJIeKTPOMarHiTHe BUTIPO-
MiHIOBaHHS B ycix gianazonax (CBY, BU, CU, HY, YKB) 306epexensst 6iodaopu, 6iorieHO3y Ha
TepuTopii po3mimenns PI', MiHiMi3ais 3a0pyTHEHHS BOJTHIX apTepiil, 3MEHIIICHHS BILIMBY Ha
€pO3iI0 MOBEPXHI, 3MiHY PiBHS IPYHTOBHX BOJI Ta 3a00JI0UEHHSI IPUIIETIINX TepUTOpiii Ta iHIe [8§].

Tomy HE0OXi/THO BpaxyBaTH TUIH 1 KITBKICTh PI” Ta MOXITMBHIA BIJTMB HAa BUPOOJICHHS OTI-
TUMaNbHUX 1 epekTuBHUX pexumiB podotu EO I'PI1, a came BIITUB KOJKHOTO JIXKepesia reHepa-

uii EE (7)) Ta pexxumib Buxopucranus PI" (I =1, p, 1ie p — KiTbKiCTb pexuMiB).
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Koxxuuit mapametp 3aranbHoil onTuMizanii Bubopy pexumiB podotu EO 3PII mae pizaunit
CTYITIHB BIUTHBY (IIPOSIBY, BXJIMBOCTI). TOMY 1T BAPOOJIEHHS ONTHMAIBEHAX PEKAMIB pOOOTH
PT" B ymoBax I'PII 3a kpuTepissMu €KOHOMIYHOCTI Ta e()eKTHBHOCTI IIPOITOHYEMO BUKOPHCTATH
UTEOBY (DYHKITIO 3arajJbHOTO BHITY:

_ _ 1
0<F"(n,mk,p,, . ijaﬂ/g):m (4, - B, 7'1% )=

AN]

e ~
[ITRRTIR]
3=

D WACS W B AR

ne o;— i-i aktop,

S/ — PiBEHb BILIUBY j-TO KPUTEPIIO i-T0 (haKTopy:;

7, — DiBeHb BIUIMBY B i-My dakTopi, j-My KpUTEpii;

[ =1, n, n — XiIBKIiCTh (haKTOPIB,

[ =1, m, m — XiTbKiCTh KPUTEPIIB,

q =1,k , k—xinbkicts obmaguanus (JIP1) EO /=1, p, p — KibKicTh peXXHUMIB ITPOSIBY KPUTEPIIO
nma”oro (akTopa.

IpumiTka. ¢ MOXyYTh OyTH PiIBHO3HAYHI, TOMI 4 = O <p, <l Z M, =

i=1
SKIo oi He pIBHO3HAYHI, TO CTYITIHB iX BAXKITMBOCTI (i BU3HAYAIOTH Y BificoTKax (%) 3amm-

cannx gecstkoBuM apodom A, €[0:1), 7 €[0:1], A7 € (0:1)

3 METOIO0 3’CyBaHHS CTYIIEHS BaXKJIMBOCTI KOKHOTO (haKTOpy Ha ONTHMI3allilo BUOOpY pe-
xumy podotu EO 3PII, oOmexyroTh npomixHi niapoBi ¢pynkuii (ITLD):

I=p

q=k N — -

Z(ﬂa, ﬂfﬂ:?’%) j=Lm, j=1k, j=Lp

q,1=1

1

(P,-,ql(ﬁ,;qs ,-,ql) = nm—k
ne i — HoMep ¢axTopy,
J — HOMep KpuTepito i-ro dakropy;
q — HOMEp enekTpoobnagHanHs (xepena EE),
P — KUIBKICTh PEXHMIB B j-My KpHUTepii B i-My (akTopi,
1 — KIJTBKICTh (haKTOPIB,
m — KUTBKICTh KPHTEPIiB,
k — xi1bKicTh 00JaIHAHHS, siKe criokuBae (renepye) EE,
[ — KIJIBKICTH PEXXUMIB B j-My KpuTepii i-ro dakropy [4].

SIkmmo ¢akTopH oi piBHO3HAYHI, TO le MAIOTh PIBHI YUCIIOBI 3HAUEHHS, SIKI MOYKHA 00UHC-

1 " .
T 32 GOPMYIO0 4, =—. JIJI cIIpoIneHHs OOYMCIICHHS MOXKHA MPUANHSITH KOXKHE Uy PIB-
n

HUMH OJIUHHUII, TOOTO 01 = a2 = 0y =...= 1. SIKIIO fei OOUUCITIOIOTH, TO OJCPIKYIOTh YHCIIOBI

n
3HAYEHHS Y BUIIISL IECATKOBUX 1po6iB, mpuuomy 0< 1, <1, z =1
i=1
Sxmro ¢akTopu oi HepiBHO3HAYHI (piBHI MPOSBY (BIUIMBY)) Pi3Hi, TO CTYIIHb X BAXKIUBOCTI
(ui) BU3HAUaOTh y BifcoTKax (%), sKi 3aUCYIOTh y BHUIVISLII JECATKOBUX JPOOiB, MPUUOMY
O<p, <1

244



TEXHIYHI HAYKU TA TEXHOJIOT'I Ne 3(21), 2020
TECHNICAL SCIENCES AND TECHNOLOGIES

Jliist oGUMCIIEHHS YUCIIOBHX 3HAYeHb 3/ ;/,’/. HEOOXiTHO CKIIACTH TaOIUINIO TSI KOKHOTO
Uep

lep

KPHUTEPilO BiIMOBITHOTO (PaKTOPY, BUBHAYMBIIHU PEXUMHU IO KOKHOMY KPUTEPIIO JUISI BCIX TH-
1B 00JIaJHAHHS, BU3HAYMBIIY 3HAYCHHS BaroBUX KOC(DIIIEHTIB IO KOXKHOMY PEXKHMY IS KO-
KHOTO THITY OOJIaHaHHs. Y TaOJMIll 1O TOPU30HTANI PO3MIIIYIOTh THITH OOpaHOTO 00JIaJI-

nanns (g =Lk, xinmpkicts EO), a mo BepTukai, Ui KOXHOTO KPUTEPIIO, HOMEpPA PEKHUMIB
[ =1, p, p— KiJBKiCTH PEXKUMIB, IO BiAIOBIIAIOTH IEOMY KPUTEPIIO.

Hampuxnan, skmo i = 2,7 =1, g =5, p = 3, 10010 A1 2-T0 dakropy, 1-ro Kputepito, i3
TphOMa PEKUMaMH, JIJIS 11 ITH TUTIB 00JIaJHAHHS, MATUMEMO BHTJISII TAOJHIII.

Tabmurs
Peoicumu pobomu obnaonanns
O6nanHaHHA qi q2 q3 q4 gs .. qk
r & 7/211‘[, 7;12‘,1, 7;1,11, 7/214‘[, 7;15‘7, 7/21kq,
Pexxumu
) 1 1 1 1 1 1
1 V21 Va2 Va3 V214 Vais Y21k
2 2 2 2 2 2
| L V211 V212 V213 V214 V215 Y21k
(@) (xp)
a2(p,) I 7211 7212 7213 7214 7215 721k
by Yo Yo Vs Vo Vs Yok
a4,
L B . . o
Ay = B/K 00J1aJHaHHs BITHOCHO pekuMiB podotn EO g / xputepiid, o
abh - ad,

_n
baxropa, ne gl, =y,,»---
Tob6To TO BepTHUKalli YTBOPIOIOTHCS KOPTEXi M KOXKHOTO THITy OOJaJHAHHS s
. mnm o, 12,13 . . n o, 12 . 13 . . n ., 1 . I3
qr- {7iqu’7'qu’7ijq1"'} > q2: {7%2’}/1]:12’711!12“'} > Qi {7U'qk’7qu’7quk'“} :
[ToTiM 3HAXOASTH cepellHe 3HAYCHHS BaroBUX KOEQIII€HTIB KOKHOTO KOPTEXKY JUIS KOXK-

HOTO HOMepa 00JIaTHaHHSI, YTBOPHUBIIU KOPTEXK CEPETHIX 3HAYCHb BaroBUX KOE(IIIEHTIB s
BCIX H0MepiB 06J‘IaILHaHH$I 3a (popmyIoro:

I
%/lqlpq? _27/!/% (7/1;11 + f/ql + t/ql +...)

. . h h I}
AHanorquo qust koxHoro Ty EO (qk): qi,..., qk: { Vigrens Viignens ;/U e Vi q;;p}

[ToTiM 3HaXOIATH CepelHE CyMapHe 3arajlbHe 3HA4eHHS 0 BCiX pekuMax i THIax o0aji-

HaHHS 32 (POPMYJIOIO:
q=k
=

ll -p — Z — l—p ll—p I-p
Yia, kay }/Jq - ( Yiig1 CP Yigxep +7/1q30p t. +7/1qu10)
1

JI71st KOKHOTO i-T0 aKTopy, j-ro KPUTEPito, MO BCiX pexuMax /, 171s BCiX TUMIB 00IaTHAaHHS
g cepelHe 3HAYCHHS BaroBUX KOe(iIieHTIB (IT0 BepTHKaTi). AHAJIOTIYHO MPOBOASITH OOUHC-
JICHHS YUCJIOBUX CEPE/IHIX 3HAYCHb BaroBMX KOEQIII€HTIB IS BCiX PEKHMIB 1 THIIIB 00J1a/1-
HaHHJ 110 ropu3oHTai. [Ipu q0My YHCJIOBI 3HAYCHHS BaroBUX KOC(III€HTIB B KOXKHIM KITITHHIII

. 1, . .
TaOJHII € OJTHAKOBUMHU SIK JIJISI }/,qu , TaK 1 JyIst ﬂ”’,‘l , TOOTO Yoy = K1 3HAXOJSThCS B IHTEp-

9
ih >
Bani [0;1], BU3HAUAIOTHCS €KCIIEPTHUM HUTSIXOM [9].
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3arajpbHUIN BUTIISA ONTHMI3AIlil PeKAMIB pOOOTH 0018 THAHHS:

apBlqg .. apBlqg, .. aBlg. .. apflq .. aflg, .. a1ﬂ1lqu
K, =

abha - apla, .. aBle. .. apflq .. afLe .. apflg

a,(By) > min

BucnoBku BimnoBiaHo 10 crarri. 1. Ha rippuyopyqHux minpueMcTBax akTyaJlbHUM Ta
MOJKJIMBUM € BIIPOBA/I’KEHHS B 3arajbHy CTPYKTYpPY CUCTEM eJIEKTPOKUBJIEHHS PO30cepeKe-
Hoi reHeparii Ha 0a3i BITHOBIIOBaHUX JpKepes eHeprii. BogHouac 3 MeTO0 JOCTaTHBO €HEpPro-
e(eKTHBHOTO BUKOPHCTAHHS TAKUX MiHIEEKTPOCTAHIIN Y CTPYKTypaX CHCTEM ENCKTPOKHB-
JeHHS HeoOXiJIHO TPYHTOBHO aHAJII3yBaTH IMTAHHS, IIOB’S3aHi i3 peXUMaMH pPoOOTH
€HEePTreTUYHOTO O0JIaIHAHHSI IUX T ITPHEMCTB.

2. 3anmponOHOBAHUN METOJ JI03BOJISIE ONTHMI3yBaTh poOOTy €HEepreTMYHOro oOJaJHaHHS
TIPHUYOPYIHUX MiIPUEMCTB IPU BIPOBA/KEHHS JI0 CTPYKTYPH 1X €JIeKTPOIOCTavyaHHs PO30-
cepeKeHo1 reHepartii.
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Oleg Sinchuk, Serhii Boiko, Oleksiy Gorodny, Yana Doludarieva, Andrii Dymerets

METHOD OF OPTIMIZATION OF OPERATING MODES
OF ENERGY EQUIPMENT OF MINING ENTERPRISES

Urgency of the research. One of the alternative solutions to the second independent power supply of electricity consumers
can be used sources of distributed generation located on the territory of the enterprise, in order to supply responsible electrical
receivers in emergency situations and other pseudo-emergency modes, to reduce electricity costs and increase reliability. At
the same time, the analysis of the distribution of electricity consumption flows shows that a large share of electricity falls on
local energy facilities, which determines the general relevance of studying the peculiarities of forecasting electricity consump-
tion firom the grid in enterprises and the relevance of the combined approach, especially in implementing the structure of power
supply of these enterprises of dispersed generation.

Actual scientific researches and issues analysis. In a number of previous studies, the authors substantiate the need to
optimize the operation of electrical equipment of mining enterprises using distributed generation, according to the criteria of
economy and efficiency provides for the formation of efficient modes in a constantly increasing load of consumers and increas-
ing the real component To achieve maximum economic effect when using distributed generation in mining enterprises, load
control systems and storage equipment, it is especially important to organize the planning of electricity consumption, opera-
tional and optimal choice of modes of electricity generation of distributed generation in mining enterprises and operational
control of equipment operating modes. which is used to ensure efficient and uninterrupted operation of the equipment of electric
consumers of mining enterprises, in order to reduce the cost of extraction of iron ore, in terms of coordination of modes of
operation of sources of generation of mining enterprises and the external grid.

Uninvestigated parts of general matters defining. Given the complexity of the technological process and the specifics of the
operation of mining enterprises, an urgent scientific and practical task is to develop a method for optimizing the operation of iron ore
power equipment during the introduction into the power supply structure of these enterprises of dispersed generation.

The research objective. Thus, the actual scientific and practical task is the synthesis of a method for optimizing the modes
of operation of iron ore power equipment when introducing distributed generation into the power supply structure of these
enterprises, which will effectively implement distributed generation sources in the power supply structure of mining enterprises.

The statement of basic materials. Given the fact that the enterprises are relevant to the introduction into the overall
structure of power supply systems of distributed generation, the introduction of renewable energy sources is proposed. Mean-
while, not least, experience shows that despite the underutilization of electricity capacity, losses from emergency power outages
are growing every year. Each parameter of the general optimization of the choice of operating modes of power equipment of
mining enterprises has a different degree of influence. Therefore, to develop optimal modes of operation of sources of dispersed
generation in the conditions of mining enterprises according to the criteria of economy and efficiency, we propose to use the
proposed target function.

Conclusions. At mining enterprises, the introduction of dispersed generation power supply systems based on renewable
energy sources is relevant and possible. At the same time, in order to sufficiently energy-efficient use of such mini-power plants
in the structures of power supply systems, it is necessary to thoroughly analyze issues related to the modes of operation of
power equipment of these enterprises. The proposed method allows to optimize the operation of power equipment of mining
enterprises in the introduction into the structure of their power supply of dispersed generation..

Keywords: dispersed generation; power equipment; power supply of mining enterprises; optimization of operating modes.
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