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PO3PAXYHOK OIITUMAJIbHUX ITAPAMETPIB HAKOIINYYBAYIB TA BIJTHOBJIFOBAJIbBHUX
JUKEPEJI EHEPTII B 130JIbOBAHUX EHEPTOCUCTEMAX

Haeneno nokiaaHe oOTpyHTYBaHHS BUKOPUCTAHHS HAKOIMYYBA4iB €NIEKTPUYHOI €HEpril MPU HAsSBHOCTI B CUCTEMI €JIEKTPOIIOCTaYaHHs TeHEpaTopiB
Ha BiJJHOBIIIOBAHMX JDKepenax eHeprii. JlociipKyoThCs 3aJISKHOCTI ITapaMeTpiB HaKONMMYyBaya Bijl CKJIaJy Ta NPIOPUTETHOCTI TeHepallii B cUCTeMi.
Posrisimaetbess BUpIMIEHHS 3aJa4i BU3HAUCHHs ITapaMeTPiB HAKONMYYBAdiB €IEKTPOCHEprii 3a JOMOMOIO0 IiijecnpsMoBaHoOi iMiTamii mapamerpis
rereparii. [Tokazani pe3ynpTaTH BHOOPY MOTY)XXKHOCTI Ta €MHOCTI HAKOMHMYyBaya CJICKTPOCHEPTil 3 BUKOPUCTAHHSAM TEXHIYHHX 1 EKOHOMIYHHX
MOKa3HUKIB. BU3HAYAIOTECS ONTHUMAbHI MAapaMeTpH HAKOMUYYBAYiB SIK OAHOTO 3 HAWBAXIMBILIMX 3ac00iB 3a0e€3MeUCHHsT aKTUBHOCTI i30JIbOBAHKX
CHCTEM EJIEKTPOIIOCTaYaHHsI CIIBHO 3 BUOOPOM IeHepyrUrX mprcTpoiB. HaBeseHi pe3ybraT po3paxyHKiB HOTY/KHOCTI BiZHOBIIOBAJIBHHX JKEPEI
CHeprii B 130JIb0OBaHMUX CHCTEMAax €ICKTPONOCTAYaHHsI y MOEIHAHHI 3 KITACHYHUMH JpKepenamu eneprii. [IpogemMoncTpoBana He0OXiAHICTh BUKOPHCTAHHS
MPUHIMITY aKTHBHOCTI PO3MOALTBHOI €IEKTPUYHOT MEPEXi Ta MOXKJIMBICTD #oro pearizarii. Ha mpukmai IeKkibKOX i30JbOBaHUX CHCTEM HPHBEICHI
rpaiky 3aJIeXKHOCTI ONTUMAIBHOTO 00’€My HAKOIMYYBadiB BiJl YaCTKH TeHEpalil BiTHOBIIIOBAIBHUX JUKEpEN, HeIHTErpOBaHOI eHeprii, BUpoOIeHol
BIZIHOBIIIOBAJILHUMH JDKEpEIaMH  BiJ] CyMapHOi €MHOCTI HakomuuyBadiB. HaBOASTBCS OCHOBHI IOJOXKEHHS BHUKOPHCTAHOI MOJETI CHCTEMH
CJIEKTPOIIOCTAuaHHs 130JIbOBAHHX MEPEXK. Y JOCIIKYyBaHHX 1301bOBAHUX CHCTEMAX EJICKTPOIIOCTAYaHHS B IKOCTI TeHepallii Ha 0a3i BiTHOBIIOBAIBHHUX
JDKepeN eHeprii BUKOPHCTOBYIOTBHCSI BITPOGHEPreTHYHI YCTAHOBKH, COHSYHI €IEKTPOCTAHIIl, sSKi MaloTh 3HAYHy HemependadyBaHICTh TeHeparii.
IpoanasnizoBaHa mpodieMa HEIOBIAMYCKY €EKTPOSHEPTil 10 Mepexi IULIXOM MOKPOKOBOTrO 30iIbLICHHS TeHepalii. Pesymbrati 6araTokpoKoBOro
BHOOPY TMOTY)XHOCTI 1 eHEPrOEMHOCTI HAKONUYYBAYIB eEKTPOCHEPTil 00yMOBIIOIOTHCS TEXHIYHUMU KPUTEPIIMH.

KirouoBi cioBa: Mepexa eIeKTPOIOCTAYaHHS, i30IbOBAaHI Mepexki, CHEpreTHKa, MOJCTIOBAHHS, BiJHOBIIOBANbHI Kepelaa eHepril,
HAKONMYyBavi eHeprii.

M. M. CHBEHKO, A. A. MUPOIITHUK

PACYET ONITUMAJIbHBIX TAPAMETPOB HAKOIIUTEJIE 1 BO3OBHOBJISIEMBIX
HNCTOYHHUKOB SGHEPI'MH B U30JIMPOBAHHBIX SHEPTOCUCTEMAX

ITpuBeneHO MoapoOHOE 060CHOBAHHE HCIIOIb30BAHNS HAKOIUTEIEH dIIEKTPHIECKON SHEPTHHU IIPH HAJNYUH B CHCTEME 3IIEKTPOCHA0KEHHS TeHEPaTOPOB
Ha BO300OHOBIISIEMBIX HCTOYHHUKAX YHEPTUH. McciemyloTest 3aBHCHMOCTH ITapaMeTPOB HAKOIUTEIS OT COCTaBa U IPUOPUTETHOCTH TEHEPALIMU B CHCTEME.
PaccmaTpuBaercs penieHue 3a1auy onpe/ieeHus TapaMeTpOB HAKOMNUTEeH 2IeKTPOIHEPTUU ¢ HOMOIIBIO 1eJIeHAPaBICHHOH HMUTALMN T1apAMETPOB
rerepanun. [Toxa3aHbl pe3yIbTaThl BEIOOPA MOIMHOCTH M €MKOCTH HAKOIHTENS JJICKTPOIHEPTHU C HUCIOJIb30BAHUEM TEXHHIECKUX U DKOHOMHYECKHX
nokasarenei. OnpenesioTes ONTHMAIbHbIE TapaMeTphl HAKOIUTENIeH Kak OJHOTO U3 BAXKHEHIINX CPEACTB 00eCIICUeHHsI aKTUBHOCTH H30IMPOBAHHBIX
CHCTEM 3JICKTPOCHAOKECHNSI COBMECTHO C BBIOOPOM T'€HEPHUPYIOIIUX YCTpOHCTB. [IpuBeneHbl pe3ynbTaThl pacyeTOB MOIIHOCTH BO300HOBIISIEMBIX
HCTOYHHKOB SHEPIHH B H30JIHPOBAHHBIX CUCTEMAX JIICKTPOCHA0KCHHUS B COUCTAHUH C KJIACCHUSCKIMH UCTOUHHKAMH dHeprud. [IpogemoncTpupoBana
HEOOXOAUMOCTh UCIIONB30BAHMS MPHHINIA aKTUBHOCTH PacHpeeNUTeIbHON dIeKTPHIECKOH CeTH M BO3MOXHOCTB €ro peanmsanud. Ha mpumepe
HECKOJIBKHX M30JIMPOBAHHBIX CHCTEM IPUBEICHBI IPAUKH 3aBUCHMOCTH ONTHMAIBHOTO 00beMa HAKONHUTEICH OT JJOJIM TeHEepaluy BO300OHOBIISIEMBIX
HCTOYHHKOB, HEHMHTETPOBAHHOM JHEPTUH, IPOM3BOAUMON BO30OHOBIIEMBIMH HCTOYHHKAMH OT CyMMapHOH eMmkoctu Hakomuteneil. [IpmBonsrcs
OCHOBHBIC IIOJIOKEHUSI HCIIONB30BAHHON MOJEIM CHCTEMBI JIICKTPOCHAOKEHHS H30JIMPOBAHHBIX CeTeH. B mcciemyeMbIX M30IMPOBAHHBIX CHCTEMaX
JJIEKTPOCHAOXKEHNUsT B KauecTBE IeHepaluu Ha 0a3e BO30OHOBISIEMBIX HCTOYHHKOB SHEPIUHM HCIOJIB3YIOTCS BETPOIHEPIeTHUECKHE YCTAHOBKH,
COJIHEUHBIC YJICKTPOCTAHIIHY, HMEIOIHE 3HAUUTENIbHYIO HeIPeacKa3yeMoCTh TeHepanuu. [Ipoanani3upoBana npobieMa HeJOOTITYCKa dIEKTPOIHEPTHI
B CETHU ITyTeM IOIIArOBOr0 yBEINUCHHS TeHEepaui. Pe3ynbTaThl MHOTOIIATOBOTO BEIOOpA MOITHOCTH M YHEPIOEMKOCTH HAKOMUTENCH IEKTPOIHEPTHN
OrOBAPUBAIOTCS] TEXHHYECKUMH YCIIOBUSIMH.

KiioueBble cj10Ba: CeTh JIIEKTPOCHAOXKEHHS, M30JIUPOBAHHBIE CETH, YHEPreTHKA, MOAEIMPOBAHME, BO30OHOBISIEMble MCTOYHUKH SHEPTHU,
HAKOINHUTEIN YHEPIUH.

M. SYVENKO, 0. MIROSHNYK

CALCULATION OF OPTIMAL PARAMETERS FOR STORAGE AND RENEWABLE ENERGY
SOURCES IN ISOLATED ENERGY SYSTEMS

A detailed substantiation of the use of electric energy storage devices in the presence of generators on renewable energy sources in the power supply
system is given. The dependence of the storage parameters on the composition and priority of generation in the system is investigated. The solution of
the problem of determining the parameters of electricity storage devices by means of purposeful simulation of generation parameters is considered. The
results of the choice of power and capacity of the energy storage using technical and economic indicators are shown. Optimal parameters of electric
energy storage devices as one of the most important means of ensuring the activity of isolated power supply systems together with selection of generating
devices are determined. The results of calculations of capacity of renewable energy sources in isolated power supply systems in combination with
classical energy sources are given. The necessity of using the principle of activity of the distribution electric network and the possibility of its realization
is demonstrated. The optimal storage capacity as a function of the share of renewable generation, the non-integrated energy produced by renewable
sources and the total storage capacity are plotted for several isolated systems. The main points of the used model of the power supply system of isolated
networks are given. In the studied isolated power supply systems, wind power plants and solar power plants, which have significant unpredictability of
generation, are used as generation based on renewable energy sources. The problem of undersupply of electricity to the grid by stepwise increase of
generation is analysed. The results of the multi-step selection of power and energy consumption of electricity storage are determined by technical criteria.
Keywords: power supply network, isolated networks, power engineering, modeling, renewable energy sources, energy storages.
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Beryn.  3aBmaHHS = BH3HA4YCHHA  ONTHMAJIbHUX
mapaMeTpiB HAKONMWYyBadiB EJCKTPUYHOI €Heprii Ta
JOKeper reHepartii B 130JIb0BaHUX cucTemMax

€JIEKTPOIIOCTAYAHHS, 1110 € OJHUM 3 OCHOBHUX B KOHIETIIII]
PO3BUTKY CY4acHOT €HEPTEeTUKH. Y CTPYKTYpi 13071bOBAHUX
CHCTEM  €JIeKTPONOCTA4YaHHsI IPONOHYETHCSI  aKTHBHO
BUKOPUCTOBYBAaTH  JDKepena  reHepamii  Ha — 0asi
BiTHOBJIIOBANBLHUX JKepen eHepril (B/IE).

B mpomy Bumaaky HEoOXiTHO pO3pOOUTH CIIOCOOH
3a0e3neueHHs ~ Oe3mepeOiifHOro  elIeKTPONoCTadyaHHs
CIOXXMBAYiB B YMOBaX OCOOJIMBOCTEH pOOOTH TeHEepaTOpiB
Ha ©Oasi BJIE. Pimenns nanoi mnpobiemMu MoKHA
peanizyBaTH 3a pPaxyHOK 3aCTOCYBaHHS HAKOIMYyBadiB
GJIEKTPUYHOI ~ eHeprii, 3a paxyHOK BHKOPUCTaHHS
JIOZIATKOBUX TpaJULIWHUX JpKepesl reHepauii abo 3a
PaxyHOK 3aCTOCYBaHHsI METOIMKH YIIPABIIHHS OIMTHTOM.

Haii0ispIr ikaBUMU 1 IEPCHEKTUBHUMH € MEPILUH 1
TpeTiit criocodu Ta iX KOMOiHAIIiS.

AHamiz JiTepaTypHUX JDKepen IIoKas3aB, M0 Ha
CHOTOQHIIIHIN JIEHb IMTUTaHHI eKCInTyaTartii
aKyMyJSITODHUX Oarapeil Ta COHSYHHMX EJICKTPUYHUX
CTaHIii MOTPeOyIOTh TIMOOKOTO BUBYCHHS. [IMTaHHIMH
ONTHMAJIBFHUX IapaMeTPiB HAKONUYYBadiB EJICKTPUYHOI
eHeprii Ta JpKepen TeHepamii 3  (DOTOCICKTPUIHUMHU
cranmismu  3aimanmcs Jlexnrok [1.J[., Komap B. O.,
Jymiox 1. JI., Bypsiwok T. O., Illenect M. b., Mucaxk . C.,
Boznsk O. T. Ta iami [1-5].

Mera pociaimkenb. JOCHiKyeThCS —3aleKHICTH
napaMeTpiB  HakolMyyBaya BiJl CKJagy TeHeparii,
BU3HAYAIOTBCSI ONTHMAJIBHI apaMeTpu HaKONM4YyBadiB
eJIEKTPOEHEPrii.

OcHoBHi Marepiaan gocaimxens. Hakornmuysaui
CJIEKTPUYHOI ~ €Heprii  XapaKTepu3ylThCS  IHIIUMHU
TEXHIYHHUMHU TapaMeTpaMH 1 XapaKTepUCTHKAMHM, HIXK
TEHEPaTOpH.

Buznauenns ONITHUMAJIbHUX rapameTpiB
HaKONMYYBadiB EJNEKTPUYHOI eHeprii s i30Jh0BaHMX
CHUCTEM TIIPOBOJIUTHCA 3 TEXHIYHHX Ta EKOHOMIYHHX
MipKyBaHb. BHUXOISUM 3 TEXHIYHHX YMOB, BHOHMPA€ETHCS
MOTYXKHICTh 1 €MHICTh HaKONW4YyBa4a, a 3 ypaxyBaHHIM
€KOHOMIYHOI OIIIHKH BUOHPAETHCS HoTo TuI [5].

OCHOBHI TTapaMeTpH HAaKOIMYYBadiB EIEKTPUIHOL
eHeprii MOXKHa pO3paxyBaTH, BUKOPHUCTOBYIOUM HACTYITHI
CHIBBIHOIIEHHS:

®  TIOTYXHICTh  HAKONMUYYBadiB  EICKTPHYHOI
eHepril:

B« = max|AP|, 1)
ne AP — pi3HuIS MDK CyMapHOIO MOTYXHICTIO JDKEpe
reHeparii B 130JIbOBaHid cHcTeMi 1 TOTYXKHICTIO
CIOXXHMBAYIB IS TAaHOTO pexumy [2].

®  €MHICTh HAKONHMYYBAYiB!
max(J [AP]dt)
By =————, (@)

r]HaK

I Mua — KKJ] HaKOTHYyBadiB IEKTPHYHOI CHEPTIi.
I[lpu pmocmimkeHHi, B SAKOCTI TpHKIamy, Oyma
PO3IIISTHYTa TECTOBA 130JIbOBAHA CHCTEMA.

B skocTi kepoBaHMX JpKepen TeHepamii B HIH
BUKOPUCTOBYIOTBCS JAHM3EIb-TEHEPATOpH, a AK JDKepela
rerepamii Ha 6a3i BJIE — BiTpoeHepreTHyHI yCTAaHOBKHU Ta
COHSIYHI €JIeKTPOCTAHIIIT.

3acTOCOBaHO METOJ ITIECIIPAMOBAHOI imiTarii. Y
I[bOMY BHUIAJIKy BHKOPUCTOBYETHCS JICKiJbKa pPI3HUX
BapiaHTIB, 30KpeMa 3 Pi3HOI0 YacTKoro rerepaii Big BJIE.
Ile nmo3Boise nmaTw BIANOBINP Ha MHTaHHA, MO Oyne
BinOyBaTucs TIpU pI3HUX TMapaMeTpax B KOKHOMY
OKPEMOMY BHIIQJIKY.

HaBanTa)XeHHS 130750BaHOI CHCTEMH 3HAXOTUTHCS B
nianasoni 10-30 kBr.

Jlis  AoCHiDKEHHST B3a€EMO3B’SI3KY MIDK  YaCTKORO
rerepamii Ha ©6a3i BJIE B i30mpoBaHill cucTemi Ta
HCOOXITHUMH Yy  TaKOMY BHUIAJKy [apaMeTpamMu
HAKOIUYYBa4iB CICKTPUYHOI eHeprii OyIu 3MOJenboBaHi
KiTbKa clieHapiiB. Pi3HUI clieHapiiB momsrae B pi3Hiil
gacTmi renepanii Bix BJIE, sika 3MiHIOBasiacsi B aiama3oHi
0-100 %.

V mepuiomy crieHapii HeoOXiTHa €HEpTisl MOBHICTIO
BHUPOOJISIETBCS 32 JOMOMOTOI0 JIM3eIIb-TeHEePaToOpiB, B TOM
4yac K B OCTAaHHBOMY CIICHApii €IeKTPOEHeprist MOBHICTIO
BupoOnserscs BJIE.

B ycix cmeHapisx BpaxoByBamacs HasBHICTh
HAKOITMYYBadiB  CJIEKTPUYHOI  eHeprii, BCTaHOBIICHA
MOTY)KHICTh ~ SIKAX BH3HAYA€ThCS K PI3HUIA MK
CYMapHOIO BCTAHOBIICHOIO MOTYKHICTIO, 1[0 TCHEPYETHCS
npu BukopuctanHi B/IE [6], i MiHIMaTbHOIO MOTY)KHICTIO
HaBaHTaKCHHS:

PHaK = (PB + PC) - min(PH)t (3)
ne Ps - MOTYKHICTB, o TCHEPYEThCS
BITPOCHEPTETHYHIUMH yCTAaHOBKAMU;

Pc — TOTYXHICTh, IO TEHEPYETHCA COHIIHUMH
€JICKTPOCTAHITISIMH;

P — IOTYXHICTh HABAHTAYKCHHS.

Y Mojeni npuiHHATO, MO0 CyMapHa HOTYXXHICTB, IO
BUpOOIsE€ThC TeHepaTopamu Ha 0a3i BJIE, mae Oyt
OimpIra  3a  BENIMYMHY ~ MIHIMAQIBHOI  TOTYXXHOCTI
HaBaHTaXeHHs. [laHa oOcTaBHHA JO3BOJISE€ HAKOIMIYBATH
HaJITMIITKOBY €Heprito BupoOsieHy Ha 6a3i B/IE, ockinbku
eJIeKTpOeHEepris, 3reHepoBana Ha 6a3i BJIE, mae npiopuret
Ipu  3anoBHEHHI Trpadika HaBaHTaKeHHS. Tpaauuiiini
TeHEPaTOPU BUKOPHCTOBYIOTHCS JIUIIE TO/I, KOJIM CyMapHa
MOTYXKHICTh ~ JDKepell  BIJIHOBJIIOBaHOI  eHeprii  Ta
HAaKOIMYYBayiB HEJOCTaTHS JUIsl IOKPUTTS IOTOYHOTO
HaBaHTAYKCHHSL.

MaxkcumanbHI TOTYKHOCTI TeHepaTopiB oOpaHi 3
TaKOK yMOBOIO, IO BOHM MOKPHUBAIOTH  IIKOBE
HaBaHTA)XEHHs  130JIbOBAHOI ~ CHCTEMH,  MiHIMajabHA
MOTYXKHICTh BU3HAYAETHCS TEXHIYHUMU MOXKIIMBOCTSIMU
TeHEpaTopiB.

IIpyn pospaxyHkKax BeNWIUHA Py TPH 3apsiai i
PO3psii HAKOMTMYYBAaUiB PO3IIIAAETHCS K HABAHTAKCHHS
abo re”eparis BiqnoBigHO [3, 4].

MosknuBi cuTyarii, KOJW TpU TOBHIH 3apsami
HAKOIMYyBadiB, MOJAbIIA IHTETPALlil HUMH ITOTYKHOCTI
Bin BJIE mHemoxmmBa. Y 1poMy BHIIQAKY HEOOXIiTHO
3MEHIIUTH BUpoOieHHs eneprii Bix BJIE, a B mepcnexTusi
— 301IBLIMTH MOTYKHICTh HaKONM4yBauiB [1].
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[IpoBeneno aHami3 BIUIMBY CKJIAQAY TeHeparii 3a
nmoromoroto B/IE Ha eMHicTh HakonmayBadiB. JlociimkeHO
TPY BUIIAJIKU:

* gacTKa BiTporeHepamii craHoBmia 0 %, COHSYHOL
rereparii — 100 %;

* yacTka BiTporeHepamii —
renepaii — 0 %;

* qacTKa COHSYHOI Ta BiTporeHepanii — 1o 50 %.

Hampuknan, sKIIO — e€HEprocucreMa  IOBHICTIO
3a0e3MeUy€eThCSI CHEPTi€I0 3 BUKOPUCTAHHSIM CHEpTil Bif
COHSYHHX EJICKTPOCTAHIH, TO TOTPIOHI HAKOIHYIyBadi
emHuictio 80 kBr-roa. BukopucraHHsS B 130Jb0BaHUX
cUcTeMax TIUIbKM BITPOCHEPTETHYHUX YCTAHOBOK 3HUIKYE
BEJIMYMHY ONTUMaJIbHOI EMHOCTI HAKOITMYyBayda Maiike 10
25 kBt'ron, sk mokazano Ha puc. 1. Jlana oOcraBuHa

100 %, constyHOT

o0yMoBIIeHa O1IB1II010 TPUBAIIICTIO pobotn
BITPOCGHEPTETUYHUX YCTAaHOBOK Ha JI00y.
80
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OnTMManbHa EMHICTb HaKoNKYyBaya, KBT
.
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20 30
YacTka reHepauji sig BAE, %

Pucynox 1 — AHayi3 BIUIMBY YaCTKH BiIHOBJIIOBaHOI TeHepartii
Ha ONTHMAaJIbHY €EMHICTh HAKOIINIyBayiB!
1 —vactka Bitporenepanii 0 %, consranoi reneparnii 100 %;
2 —vactka Bitporenepanii 100 %, consranoi renepanii 0 %;
3 —yacTka COHA4HOI Ta BiTporenepauii — o 50 %

BuzHayennsi mapaMeTrpiB HaKoONMYyBadiB Il
i30JIbOBAHUX  CcHCTeM  eJleKTpomocTayanHsa. [l
BHU3HAYEHHS MapaMeTpiB HAKOMMMYIYyBadiB, HEOOXITHUX IS
(GYHKIIOHYBaHHS 130JIbOBAHUX CHUCTEM, 3HOBY PO3TJITHEMO
CUCTEMY, 10 CKJIQJIA€ThCSA i3 YOTHPHOX
JIM3eIIb-TeHEePaTopiB, BITPOCHEPreTHYHHUX YCTAHOBOK 1
COHSYHHX CJICKTPOCTAHIIIMH.

B peampHnx ymoBax Ha0ip Ta 3MCHIICHHS
MOTY>KHOCTI TeHepaTopa BiI0OYBaEThCSA HE MUTTEBO, TOMY B
po3paxyHKax BpaxoBaHi MIBHIKICT HAOOPY 1 3MEHIICHHS
MOTYHOCTI AM3eNb-reHepaTopis [7, 8].

Jlami po3paxyHKH [O3BOJIIOTH 3pOOWTH OIIHKH
poOOTH CHCTEMH, a TaKOXX MJO3BOJWIA BHU3HAUYNTH
ONTHUMANFHI TMapaMeTpH HAKONUYYBadiB EICKTPUIHOT
eHeprii, HeoOXIMHI [T iHTerparii BCiel MOTYKHOCTI, IO
BHUPOOIIsIETHCS 3a goromoror B/IE. Jlns miporo 3amumnrkoBa
MOTY>KHICTB, o MTOKPUBAETHCS TpanuIiHHIMHI
JTU3ENb-TEHEPATOPAMH 1 HAKOITUIYyBaueM, OLIHIOBAIACS SIK:

Pi(t) = Py(t) — Pg(t) — Pc(t). “

ITpu OIIIHIT 3aJIUIIKOBOTO HaBaHTaXCHHS
nepei0ayaeThes, o JAN3eNbHI eJIeKTPOCTaHIIT He MOXYTh
OyTH BinkIOueHi. B pesynbTati, y maHomy creHapii (6e3
cUCTeMHU AKyMYJIIOBaHHS eHeprii) 3aJIMIIKOBE

HaBaHTA)XEHHsT  aHAJI30BaHOI  130JIbOBAHOI  CHCTEMH
EJIEKTPOIIOCTAYaHHSI MOXe OyTH SIK MO3UTHBHUM, TaK 1
HeraTuBHUM.  [lo3WTMBHI 1  HEraTHBHI  3HAYEHHS
MOKa3yloTh, IO B 130JIbOBaHIH CHCTEMi TIPUCYTHIH
HaMMIOK abo medinmuT BiamoBiaHo. Hammmok B
OCHOBHOMY IIOB’SI3aHHMH 3 BHPOOJICHHSIM EJICKTPUYHOL
eHepril BITPOCHEPTeTUYHUMH YCTAHOBKAMHU 1 COHSIYHUMHU
€JIEKTPOCTAHIISIMU.

IpyHTYHOUHCH Ha aHamisi 3QJIMIIKOBOTO
HABAHTAXKEHHSI, MMOTYXHICTh HAKOIMUYYBaya EICKTPHUIHOT
eHeprii Moske OyTH OIiHEHA BiIIOBIIHO 0 BUpa3y [8]:

minPi(t)
P = i oy 5)
maxPi(t)
Jns OIIiHKH MOTY>KHOCTI HaKOTINIyBaviB

@JIeKTPUYHOI €HepTii MOYKHA BUKOPUCTOBYBATH JIBA Pi3HUX
migxonn. HakonmmuayBad Moke OyTH CIIPOSKTOBAaHUH TaK,
mo0 MaKCHMi3yBaTH IHTETparifo MOTYXXHOCTi, IO
BHUPOOIIAETHCS 3 BUKOPUCTAHHAM BiTHOBIIIOBAHUX JKEPEI
eHeprii, a00 MiHIMI3yBaTH KIUIbKICTh HEIOBIIIMTYIICHOT
CJICKTPUYHOT €Hepril crokuBadaM. Y TEpIIOMY BHUIAAKY
PO3IIISIIAETECS MaKCHMAJbHE 3HAYCHHS —3aJIHIIKOBOTO
HaBaHTAXXCHHS, Y APYrOMYy — CIiJ BpaXOBYBaTH IOro
MiHIMaJbHe 3HaueHHs [4, 8].

Byno mpoBeneHo aHami3 3aleXHOCTI BETMYUHHU
HEIHTEerpoBaHoi eHeprii, BupobieHoi 3a qonomororo BJIE,
BiJl EMHOCT] HaKOIMYyBayiB €JIEKTPUYHOI eHeprii. AHali3
MPOBOJIMBCS. METO/IOM IJIECTIPSIMOBAHOT IMITALil, HITXOM
MOCTYIOBOTO 301NBIICHHS €MHOCTI HAaKONMM4YyBada Ta
pPO3paxyHKy BEJIMYMHH HeiHTerpoBaHoi ecHeprii. I[lpu
3aCTOCYBaHHI IIhOTO MIAXOAY IS  3alpOIIOHOBAHOT
130JIbOBAHOT CHCTEMH EJIEKTPOIMOCTAaYaHHS ONTHMATBHIM
pilleHHSIM ~ CTiA BBaXaTH CHCTEMY HAKOIHMYyBadiB
3arainpbHO0 eMHicTI0O 40 kBTrom (puc. 2). Ilpm Takux
napaMmeTpax BCsl €HEpTisl, 10 BUPOOISIETHCS 3a TOTTOMOT OO
BJE, moxe Oytu Bukopucrana. Jlani pe3ynbTaTH €
ONTUMAIIBHIMK 3 TEXHIYHOI TOYKH 30py. Ale 3
CKOHOMIYHOI TOYKH 30py BOHH MOXYTh OyTH HE
HaMKpamyM BapiaHTOM, 3Ba)KalOYW Ha MIWCHY BapTiCTh
CHCTEM HaKOIMUYyBaUiB CICKTPHUYHOT CHEPTil.

—
(=}

¢ |-

HeinTerposaHa eHepris, sBupobnena BAE, kBT-rog,

=
5 10 15 20 25 30 35 40 45
CymapHa eEMHICTb Hakonu4ysaya, KBt-rog

[=

PucyHok 2 — 3anexHicTh BETMYMHY HEIHTErPOBAHOI eHepril,
BUpoGeHoi npu Bukopuctanti BJIE, B cymapHoi eMHOCTI
HAKOIIMYyBaYiB €IEKTPUYHOI eHeprii
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Hwxde npencraBieHi OCHOBHI TapaMeTpH CIIEHapiro,
BHUKOPHCTOBYBAHOTO IIPH 3HAXOJKCHHI ONTHMAalbHUX
rmapaMeTpiB HAKOMTMIyBadiB:

1) [TigOuparoThecst TeHEPYIOUi JHKepena:

e  TpaJWINiifHI TEHEepaTOpH IOKPUBAIOTH JIHIIIE
YaCTHHY TOTPEOH B ENICKTPUYHIN SHEprii;

®  TOTY)XHOCTI BITPOCHEPTETHYHUX YCTAHOBOK 1
COHSYHHX CEJICKTPOCTAHIIN IMOBUHHI OyTH MmimiOpaHi Tak,
mo6 IX cymapHa BelMYMHA Oyina 3HA4YHO OijbIie
MIHIMaJTFHOTO HABAaHTaKCHHS.

2) BmsHaueHHs onTUMaTBHOTO Tpadika podoTH
TCHEPATOPIB MPOTATOM OJHOTO TIDKHS 1 BH3HAYCHI
ONTHMAJIBHI ITapaMeTPU HAKOITMYyBadiB €Hepril.

3) Iapamerpn HakonM4yBauiB 3MIHIOIOTHCS TaKUM
quHOM (Tabu. 1):

®  [OTY)KHICTh HAKONMYYyBadiB 3MIHIOBajacs B
nianaszoHi 1-7 kBT 3 kpokoMm B 1 kBT;

e TpUBAJICTh poboTu HaKOTINIyBaviB
3MiHIOBajacs Big 4 1o 6,5 roauH 3 kpokoM 0,5 ToauH.

Tabmuws 1 — BuxigHi qaHi uist KOKHOTO KPOKY PO3PaxyHKyY

Kpoxk | t, uac IP;"Ba:, Kpoxk | t,uac i"Ba;’
1 4 1 22 5,5 1
2 4 2 23 5,5 2
3 4 3 24 5,5 3
4 4 4 25 5,5 4
5 4 5 26 5,5 5
6 4 6 27 5,5 6
7 4 7 28 5,5 7
8 4.5 1 29 6 1
9 4.5 2 30 6 2
10 4,5 3 31 6 3
11 4,5 4 32 6 4
12 4,5 5 33 6 5
13 4,5 6 34 6 6
14 4,5 7 35 6 7
15 5 1 36 6,5 1
16 5 2 37 6,5 2
17 5 3 38 6,5 3
18 5 4 39 6,5 4
19 5 5 40 6,5 5
20 5 6 41 6,5 6
21 5 7 42 6,5 7

4) Ha KOXHOMY KpOILli OOYHCIIOETHCSI HEIOBIIIMTYCK
eJIEKTpOEHEPTii B 130J1bOBaHIN eHeprocucTeMi — eHeprii,
sika Morjia 0 Oytu BupobieHa 3a jonomoroto BJIE, ane ne
Oyna BupoOIeHa 3 OISy Ha Te, IO HAKOIUIyBadi B TOH
MOMEHT dYacy Oynmu TIOBHICTIO 3apsyDKeHi. MeToro
ONTUMI3alii € MiHIMi3amist 000X IIUX BETHYNH.

Po3paxyHOK TIpOBOIMBCS HJIsl TPUBAIOCTI POOOTH
HakonmuyBadiB 4; 4,5; 5; 5,5; 61 6,5 roauH.

Pe3ynbraTil pO3paxyHKiB 3a TAKUMU CIICHAPISIMU:

° MaKcHUMaJbHe HaBaHTaXKeHHS — 32 KBT;

e  BITPOCHEPTeTHYHI YCTaHOBKH — 15 kBT;

° COHSTYHI eJIeKTpOoCTaHIii — 6 KBT;

e  mmenb-reHeparopu — 4 mr. 1o 6 KBT.

TpuBamicts poOOTH HaKOMUIyBadiB 301TbITyBamacs
Bim 4 nmo 6,5 romud. IliABWINEHHS TPUBAIOCTI POOOTH
CHPHUSJIO  3MEHIICHHIO  BEJIMYMHH  HEIHTerpOBaHOI
HaKOITMYyBadaMHM €JICKTPOCHEPTIi BiJl JKepen reHeparlii Ha
6a3i B/IE Ta 3MeHIIIEHHIO HETOBIAITYCKY €Heprii.

[IpencraBneHi Ha puc. 3 pe3yIbTaTH NOKA3YIOTh, IO
noBHa interpaiiss BJIE pocsiraethCsi mpu BHUKOPUCTAHHI

HAKOMUYYBa4iB  EJICKTPUYHOI eHeprii 3  CyMapHOIO
MOTYXKHICTIO 7 KBT i TpuBamictio pobotm 5,5 roawH.
[lpore, mnpu TakMX THapamMeTpax  HAKONUYyBadiB

HEJIOBIAITYCK €JIEKTPOCHEPTiI IIIe iCHYE.
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Pucynok 3 — 3anexHicTs eHeprii («) 1 TpuUBanicTs podoTH
HAKOIMUYYyBaYiB (0) Ha KOKHOMY KpOIIi PO3paxyHKY:
1 — HeiHTerpoBaHa HaKONMYyBauaMu ejnekTpoeHepris Bix BJIE;
2 — HEJOBI/IYCK eJIEKTPOCHePrii

Jonst MiHIMi3aii BEJIMIMHHA HEIOBIIITYCKY
CJICKTPOCHEPTii MOXKIIMBA peaji3alis pi3HUX CICHApIIB.
3o0kpema 3MiHa mapaMeTpiB HAKOIUYYBaYiB
CJIIEKTPOCHEPrii,  30UIBIICHHS  YaCTKA  TPaaUIiiHOT
reHepailii, a TaKoX 30UIbLICHHS YaCTKH reHepaii Ha 0asi
BJIE [10]. ¥V manoMy Bumajaky HpUHAHATHN CIpPOINEHHH
BapiaHT 1 JUId LUX LI TPONMOHYEThCSI 3HAWTH HOBY
MOTYXHICTh TeHepaTopiB Ha 06a3i BJIE, mo Takox
npu3Bese 70 3MiHM TapaMeTpiB HakomuuyBauiB. Llei
mporiec npeacTaBieHnid rpadigno Ha puc. 4. 3MiHIOEMO
MOTYXHICTh TeHepaTopiB Ha 6a3i BJIE. [Ipu mocsraenHi ix
MOTYKHOCTI y 26 KBT HaBaHTaXEHHS B 130JIbOBaHIN
E€HEPTroCHCTEMI MOBHICTIO TOKPHUBAETRCS (pHc. 4), cUCTeMa
crac  OesnmedinuTHOO. ONTHMAaIBLHUM  TIAapaMeTpaM
HakonM4yBada  eJeKTPUYHOI  eHeprii  BiJMOBiNalOTh
notyxHicte 8 kBt 1 TpuBamicts pobotn 13 roa. Tobro
TEXHIYH1 napameTpu HAKONUYyBaya ICTOTHO
30UTBIIYIOTECS, BIAMOBIIHO BapTICTh HAKOIHMYyBada
3pOCTaE.

VY naHOMy JAOCIIJDKEHHI HE BPaxOBYIOTHCS BTpATH,
sKi, € B peaJbHIl cucTeMi.

3 npukiiany BUJHO, IO IOBHA aBTOHOMHICTH €
JIOPOTrOF0, TOMY IO MOTPIOHI YMMalli HAKOMUYyBaui, SIKi
BUKOPHCTOBYIOTHCS JIUILIE YACTKOBO.
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Pucynok 4 — 3anexHicTh HEIOBIITYCKY SJICKTPOCHEPTii Bl
MOTYKHOCTI reHeparopis Ha 6a3i B/IE

BucnoBkn. s 3a0esnedeHHS — HAAIHHOTO
(YHKITIOHYBaHHS 13071bOBAaHNX CHCTEM
€JICKTPOTIOCTAaYaHHI HEOOXiTHO TiAiOpaTh ONTUMAaIbHI
mapaMeTpyd HAaKOMUYyBadiB AK 3 TEXHIYHOi, TaKk 1 3
€KOHOMIYHOT TOYKH 30DY.

Busnauenns ONTUMAITEHIX nmapameTpiB
HAKOMIMYYBadiB EJIEKTPUYHOI eHeprii I 1301b0BaHOT
CHEPrOCUCTEMH IMPOBOIUTHCS HA KOMIUICKCHIN OCHOBI.

BuxopucTaHHs HaBeACHOI METOAWKH 3a0e3MCUUTh
MiABHUIICHHS e()eKTUBHOCTI pOOOTH 130JIbOBAHUX CUCTEM 3
posmoxinenoo reHepamieto Binm BJIE, a Takox Hamae
MOJKJIMBICTh KOMIUICKCHO Ta ONTHMAalbHO KepyBaTH
pPEKUMaMH i130JIbOBAHOT CHCTEMH €JIEKTPOTIOCTAYaHHS.
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