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BCTVII

CyuacHUl cTaH EHEpreTHKH YKpaiHH BUKIUKA€E TOCTPY HEOOXIAHICTH Y
M1JBUIIICHH] €()EeKTUBHOCTI BUKOPHUCTAHHS €HEPTOPECYPCIB, 10 MOXKIMBO TIJIBKH 3a
pPaxyHOK 3aCTOCYBaHHS €HEpro30Oepiraloumx TEXHOJOTIM Ha BCIX JIUISHKaX
CHepreTUYHOr0  KOMIUIEKCY —  BiJ  BHUPOOHMIITBA,  Yepe3  CHUCTEMHU
€JIEKTPONOCTauYaHHs A0 CIHOXHUBadiB. YTIM, Impolec e€()EeKTUBHOCTI CIIOKHBAHHS
€JIEKTPUYHOI €Heprii B YKpaiHl HE CTa€ MOKU-II0 3HAYYyLIO aJbTEPHATHUBOIO Y
BUPILIEHH] 3a3HadyeHoi mnpooOsemu. (OyeBMIHA MNpPUYMHA L[BOTO - BIJHOCHO
HEBEJIMKHUIM O0CAT peai3oBaHOTO Ha MPAKTHIll MOTEHIay e€Hepro3oepiraroyoro
eexTy, IKUI He CyMIpHUH 3 ICHYIOUMM MOTEHII1AJIOM €HEPTro30epeKeHHS, 1 3aHa/ITO
MOCTYIAEThCA HEOOX1THOMY 3arajJbHOMY MPUPOCTY BUPOOHUIITBA €HEPTii y KpaiHi.
I me xomu 3araJbHO BIJOMO 3 MIXHAPOAHOTO JOCBITY, IO IIiJBUIICHHS
€HEeProePeKTUBHOCTI € HAWOLIBII JICIIeBUM CHOCOOOM 3aJ0BOJICHHS MOTped B
eHepropecypcax Jisi EKOHOMIKU Oy/Ib-KO1 KpaiHH.

[TommmeHHs: Takoi HEraTUBHOI €HEPreTHMYHOI CHUTYyalllli y Hallllid JIepkaBi
noTpedye po3pOOKH KOMIUIEKCY HOBHUX ©()EKTHBHMX METOIB Ta 3aXOMdiB, sKi O
COPUSIIM JOCATHEHHIO E€KOHOMIYHO JOIUIBHOTO e(eKTy B eHepro30epekeHHl,
30KpeMa €KOHOMIi MaKCUMAaJIbHOT KIJIbKOCTI €JIEKTPUYHOI €HEpPrii, sIka € OCHOBHUM
EHEpropecypcoM y BUPOOHHUYMX CTPYKTypax YKpainu. HesBaxaroum Ha Te, 110
HaNOIBIIMKM eEeKT BiJ €HEpro30epiraroumnx 3axo/IiB JIOCATAETHCS Y TEXHOJIOTTYHUX
YCTaHOBKAaX, €JIEKTPONOCTayaHHs BUPOOHMYMX IPOIIECIB TAKOXK MOTpeldye 10 cede
HAJICXKHOT YBaru, TOMY 110 BTpaTH €HEPTii B EJICKTPUUHUX Mepexax fgocsaratoTs 20%
BiJ1 00CATY, 1110 TIEPEIAETHCA.

OpHi€l0 3 OCHOBHHMX NPUYMH ICHYBaHHS 3HAYHUX BTPAT EJICKTPOCHEPTii B
cuctemax enekrpornoctadands (CEIl) € 1xHS HEIOCKOHATIICTh, TOMY IIIO
CTBOPIOBAJIMCh BOHM 1€ y PaASHChbKI yacu. A ¢akTop eHepro30epekeHHs Yy
MPOEKTHUX PIIIEHHSX TO/ MPAKTUYHO HE BPaXOBYBABCSI YepPe3 CIIIBBITHOLICHHS I[1H

Ha OOJaJHaHHS Ta ENEeKTPUYHY EHEprito, sike OyJio HE Ha KOPUCTb OCTAaHHBOI U
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OpIEHTYBaJO B OCHOBHOMY Ha €KOHOMIIO KalliTaldbHHX BKJIaAeHb. CydacHl X
teHaeHuii po3Butky CEII kpim 3a10BosIeHHS TOTped BUPOOHUIITBA B €ICKTPUIHIN
eHeprii BIAMOBIJHOI SKOCTI MPU MIHIMAJIBHUX BHUTpaTax 1 HEOOXiJHOMY piBHI
HAJIMHOCTI BH3HAYAIOTh HOBI AaKICHTH - MIJABUIICHHS EHEProe(eKTUBHOCTI 3a
PaxyHOK BUSBIJICHHS JKEepeJl BTpAT €JEKTPOCHEPrii Ta BIPOBAIKEHHSI EKOHOMIYHO
JOIUTBHUX 3aXO0/1B MO0 1X 3MEHIIICHHS.

B mporieci BopoBamkeHHsT eHepro30epiralounx 3axojiB Ha MPOMHCIOBOMY
H1ITPUEMCTBI OCHOBHOIO CTPATET14YHOI0 METOIO € T1JIBUILIEHHS
eHeproe()eKTUBHOCTI, OTKE MOHATTS MOTEHL1ATTy €HEPro30epeKeHHsI M AIPHEMCTBA
MO>KJINBO BUSHAYHTH K CHCTEMY B3a€MOIIOB’ I3aHUX MTOTOYHUX Ta IEPCIIEKTUBHUX,
BHYTPIIIHIX Ta 30BHIMIHIX MOXJIMBOCTEH, MOOLTI3aIMHUX 34aTHOCTEH KEPIBHUKIB
Ta MEepPCOHANTY MIANPUEMCTBA /10 MEPETBOPEHHS IOCTYINHUX BXIJHUX PECYPCIB 3
METOIO TIBUIIEHHS eHEeProeeKTUBHOCTI BUPOOHUIITBA.

CyyacHuii CcTaH €KOHOMIKM Hajae 0OaraTo MOMXJIHUBOCTEH 1100
palioHaIbBHOTO BHUKOPUCTAaHHA eHepropecypciB. OpHak, Ha MIKpPOpIBHI 1€
HEJIOCTaTHbO MPUJIISIOTh yBaru IMUTAHHIO BIPOBAKEHHS EHEPro30epiraroumnx
TexHoJorii. [Iporec BnpoBaIKeHHs eHepro30epiralouux 3axo/(iB Ha MiMPUEMCTBI
YCKJIAAHIOIOTHCS HEAOCTATHICTIO (hiHAHCOBUX PECYpPCiB, 3pOCTaHHSIM TapudiB Ha
CHEpreTUYH1 pecypcu, AeiuToM KBamihiKOBAaHOTO TMEPCOHANY Ta BiJACYTHICTIO
MOTHBAIIli TPOMUCIIOBUX MIAMPUEMCTB Y XOI1 peati3allii 3aX0/(iB MO0 3HI>KEHHS
BUTpAT Ha enekTpoeHeprito. OTxke, yIpaBiIiHHSA 1HHOBAIIMHUM PO3BUTKOM CHUCTEM
€HEepPro30epeKeHHs Ta BIPOBAKEHHSI €HEPro30epiralourx 3aX0/liB CTa€ MOKIMBUM
JIUIIE 32 YMOB CTBOPEHHS €(EKTHUBHOIO €KOHOMIKO-OPraHi3alliiHOro MeXaHi3My
rOCIOJIapIOBaHHs, 10 0a3yeTbcs Ha BUKOPHUCTAHHI 1HHOBAILIMHOTO MOTEHIUATY
eHepro30epekeHHs TPOMHUCIIOBO ITiIMTPHEMCTBA.

OcHOBHUH MOTEHIIIAJT eHEPTO30EPEIKEHHS — 1€ €EKOHOMIS €HEepTii y mporieci ii
cnoxkuBaHHs. Lle cTocyerbes, Hacamriepes], eNeKTpUIHO1 eHeprii. ToMmy BaroMum
HaIpsSMKOM €HEPro30epekeHHs, s MOJAIOHUX OO0 €KTIB, IO PO3TJISIAETHCS B

JUTUIOMHOMY TPOEKTi, € 3MEHIICHHS BTpaT B MPOMDKHUX JIaHKaX OOJIaHaHHS,
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CIIOKMBAYax EJIEKTPUYHOI €HEepTii, a TaKOXK EJIEKTPOMEPEkKax, B SKUX BTPATH
csiratoTh 30 BiICOTKIB.

OCHOBHUMH 3aBJIaHHSMHM MariCTepChbKOi poOOTH €: aHa3 CTPYKTYpU BTpaT
eJIEKTPUYHOI €HEeprii B CUCTEMI €JIEKTPONOCTAaYaHHs MIANPUEMCTBA; (HOPMYyBaHHS
3aXO/IIB 3 €HEpro30epeKeHHs ISl CUCTEMH EJEKTPONOCTayaHHs MIIINPUEMCTBA,
MIHIMI3aIlld BTpaT €JEKTPUYHOI €Heprii 3a 3amnporOHOBAHUM aJITOPUTMOM
ONTHUMI3allii CTPYKTYPH Ta MapaMeTPiB CUCTEMH €JIECKTPOIIOCTaYaHHs; BUSHAUYCHHS
C€KOHOMIYHHMX MOKA3HUKIB BIPOBA/KEHHS 3aXO0/l1B 3 EHEPro30epe:KEHHS B CUCTEMY
€JIEKTPOIIOCTAYaHHS HIANPUEMCTBA.

Mertoro pocnimkeHHs: € (HOpMyBaHHS 3axO/iB 3 EHEPro30EepeKeHHS s
MIJBUIIEHHST eHeproeeKTUBHOCTI cuctemMu eHeprocnoxkuBaHHs [IAT «BAII-

BY]I».
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1 AHAJII3 MOXJIMBOCTEU IMIIBUILIEHHS EHEPTOE®EKTUBHOCTI
CUCTEMHU EHEPI'OCIIOXKMBAHHA ITAT«BAII-BY [1»

1.1 Koportki Binomocti nipo [TAT «BAII-BY [I»

[Ty6miune akiionepae ToBapuctBo «BAII-BY/l» Oymno 3acHoBane 3 uIHS
2005 poky. IlinmpuemMcTBO Hajgae 1HKEHEPHO-TEXHIYHI TMOCIYTH 3 PO3POOKH,
BIIPOBA/PKCHHSI 1 BHUKOPHUCTAHHS CY4YaCHUX TEXHOJOTIA 1 CIHEeHIali3yeTbCs Ha
BUPOOHMIITBI €JIEKTPOTEXHIYHOrO OOJaJHAHHS, MPOEKTYBaHHI CXEM, BHUKOHAHHI
MIPOEKTIB MEPEX EJNEKTPONOCTAYaHHSA, a TAKOXK €IEKTPOMOHTAKHUX, PEMOHTHHUX 1
yCKOHAIAro’KyBajJbHUX pOOOTaX.

Kowmmanis «BAII-BY ]» Takox crnerianaizyeTbcsi HA BUKOHAHHI ITPOEKTIB TI0
BHYTPIIIHIM 1 30BHIIIHIM MEpPEKaM €JIEKTPONOCTavYaHHs, YIPABIIHHI 1 CyNpOBO/I
MPOEKTIB, PO3BHUTKY EJIIEKTPUYHUX MEPEXK, MPOEKTYBaHHS CXEM 30BHIIIHBOTO
CJIEKTPOIIOCTAYaHHS, A  TaKOX  CJIIEKTPOMOHTOXHHMX,  PEMOHTHUX 1
yCKOHANAroI)KyBajJbHUX POOIT.

VY nepenik nocayr BXOUTh:

1) mpoeKTyBaHHS 30BHIIIHIX 1 BHYTPIIIHIX MEPeXk enekTpornocradyanus 0,4
kB, 10 kB, 35 xB TTII, PII;

2) po3poOKka TEXHIKO-€KOHOMIYHMX OOTPYHTYBaHb IIOAO MPHETHAHHS
00'eKTIB 10 enekTpuuHux mepex, noromkenHs ix 3 HEK «Ykpenepro», ITAT
«KuiBeHepro» Ta IHIIMMH PETIOHATFHUMHU EHEPromoCTa4aJbHUMHU KOMIAHISIMU
(obGnenepro);

3) po3pobka Ta Yy3ropkeHHS TeXHIYHHMX 3aBJaHb Ha IPOCKTYBaHHS,
MePEANPOEKTHI 1 TPOCKTHI POOOTH;

4) opranizaifisi MOroKeHb MPOEKTIB EIIEKTPONOCTAYaHHs Yy BiAMOBIIHUX
OpraHizaIisx;

5) odopmiteHHs 103BITBLHOT JOKYMEHTaIli1, 0pOpPMIICHHS BUX1IHUX JaHUX HA

TEXHIYHUM CYNPOBIJI IPOEKTY;
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6) BBemeHHs 3aKiHYEHOro O00'€eKTa B EKCIUIyaTallilo, B TOMY YHCIi TIO
OKpEMHX eTariax.

[IpariBHUKH HaJIaroJ)KyBaJIbHO-BUMIPIOBAIBHOT eneKkTposadboparopii
komnaHii «BAII-BY/l» mnpoBoasTe TecTyBaHHS €JIEKTPOCHUCTEM, MPOBOJISATH
BUSIBJICHHS HECTIPABHOCTEH B €JIEKTPOJIAHIIIOTAX 1 00J1aJHAHH1, CKIaIat0Th TEXHIYH1
3BITH PO CTaH eJIeKTpoMepex 1 BiamoBiaHICTh ix Bumoram I1VE 1 I1Th.

3a BKa3iBKaMU HOPMATHBHHX AaKTIB Ta I1HCHEKTYIOUHMX OpTaHiB MOTPIOHO
NEepIOIMYHUX MTPOBOUTH BUMIPIOBAHHS OTOPY 130JIA111T 00aIHAHHS €JIEKTPUIHHUX
MEpEX, a TAKOXK 3a3€MIIIOIOUMX IMPUCTPOIB, 1 €JIEKTPOBUMIPIOBAHHS MapamMeTpiB
€JIEKTPOOOIIaTHAHHS.

BumiproBaHHS TOKa3HUKIB 00'€KTIB BUPOOJSIOTHCS BIAMOBIIHO JI0 Traiys3i
3aCTOCYBaHHS:

- BHUMIp OIOPY 130JIS1111;

3aMip OMopy 3a3eMJICHHS;

BUMIp neTi «daza-Hyab» (paza-Hylb);

BUMIp METaJI03B'I3KY;

- €JIEKTPOYCTAHOBKHM Ta anapatu Hanpyroto 10 1000 B;

- CWJIOBI TpaHC(POPMATOPH;

- CWJIOBI KaOeJIbHI JIiHIi;

- CWJIOB1 BUMHUKAa4l, BAMUKaul HAaBaHTaXEHHS, PO3'€IHyBaul, KOPOTKO3aMHUKaui;

- KOMIUIEKTH1 pO3MO1Ib41 MPUCTPOT;

- 3a3eMJICHHS Ta 1H.

EnextporexHiuyHa mabopaTtopis aTecTOBaHA Ha BIAMOBIIHICTh KPUTEPISIM
aTecTallli BUMIpIOBaIbHUX JTabopaTopiit BiAnoBiaHO 70 [IpaBui ymoBHOBaXEHHS Ta
aTecTallli y Jep>KaBHii METPOJIOTIYHIN cUCTEM1 Y KpaiHu.

[Ticns mpoBenennst po6itT, opranizamii «BAII-BY]l» Hamae peanbni naHi
MIPOBEICHUX EJIEKTPOBUMIPIOBaHb, 1H(GOPMYE MPO CTaH EIEKTPOYCTAHOBOK, 1100
CBO€YACHO 3aro0IrTd BUHUKHEHHIO aBapiiHUX CUTYaIllid Ha 00'€KT1 3aMOBHHKA.

CmiBpoOitHuku opranizamii «BAII-BY/l» miaroryioTh TEXHIYHUM 3BIT 1O

CICKTPOBUMIPIOBAHHS, B  sAKOMY Oyjae  BiIOOpak€eHO  peajbHUM  CTaH
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eJIEKTPOYCTAaHOBOK Ta €JIeKTpOooOaHaHHs, BUMPOOYBaHHS SIKUX OyJH MPOBEEHI,
BIJIMOBIIHICTh MapaMeTpiB €IEKTPOYCTAaHOBOK MPUMIILICHHS HAasSBHOTO MPOEKTY 1
BCTAHOBJICHUM KOMIIETEHTHUMHM OPTaHi3allisiMi HOpMaM 1 BUMOTaM.

Y pa3i HEOOXiTHOCTI YacTKOBOI MOJEpHI3allil pO3MOAUIFYMX MPHUCTPOIB
HU3BKOI HAmpyrd TpaHcPOpMaTOPHOI MiJICTAHIN, MPOMOHYEMO 3aMiHYy 1CHYHOUOT
naneni O Ha HOBY maHesb 3 BUKOPUCTAHHSM, B AKOCTI KOMYTYIOUUX araparis,
omok-pyomnsaukiB iy ARS, RBK, (APATOR). Ile no3Boimth MomepHi3yBaTu
TpaHChOPMATOPHY MiJICTAHIIII0, 30UIBIIUTH KUIBKICTh (DiIepHUX JIiHINM 6€3 MOBHOT
3aMIHH ICHYIOHYOTr'0 PO3MOAUIBHOIO MPUCTPOIO.

[Madu cunosi po3nonuieyl Tuny CKY npusHadeHi A OpuiioMy 1 po3noaiLy
eJIeKTpoeHeprii Hanpyroto A0 660 B Tpudaznoro 3minHoro ctpymy yactoru 50 '
CUCTEM 3 IIIyX03a3eMJICHOI0 HEUTPAJLIIO, a TAKOXK JJIs 3aXUCTy (iIepHUX JIIHINA Bij
NEPEBAHTAXKEHB 1 CTPYMIB KOPOTKOTO 3aMHUKaHHSI.

[adu npusHayeHi 11 yCTaHOBKH Ha IPOMUCIIOBUX, )KUTIOBUX, KOMYHAJIbHO-
noOyTOBUX Ta IPOMAJICHKUX 00'€KTax 3 OJTHOCTOPOHHIM oOciyroByBaHHsaM. [ladu
BUTOTOBIIAIOTHCSI B HABICHOMY 1 M1JJIOTOBOMY BUKOHAHHI.

HominanpHa Hampyra 3miHHOTO cTpymMy 660/380 B, uacrora 50 I
Howminansauit ctpym g0 630 A.

[Mapu CKY Burotomsitothesi B koprycax BIJ[ 1 OTS - me yHiBepcanbHi
KOpIyCy 3 IIMHHOI CHCTeMOI0 a00 MOHT@XHOIO IUIATOI0, MpPHU3HAYCH1 Ui
BHYTPIIIHKOI 1 30BHINIHKOI ycTaHOBKU. [IIMpOKO BHUKOPHUCTOBYIOTHCA Ha
MINPUEMCTBAX 3 T1JIBUIIICHOIO arpeCUBHICTIO CEPEIOBUIIIA.

Koprmycu BukoHaHi 3 nosiedipy, apMOBaHOTO CKJIOBOJIOKHOM, METOJIOM JIUTTS
mijg TUCKOM B TifgirpiBatoThes  ¢dopmax.Takod wmaTepian  CTIMKUN 110
yIbTpadioseTOBUX MPOMEHIB, MAa€ BUCOKY CTYIIHb BOTHECTIMKOCTI 1 CTIMKUN 10
30BHIIHIX MEXaHIYHUX BILUIUBIB.

VY nopiBHSHHI 3 METAJIEBUMH, KOPITYCH MAIOTh TaKi MIEPEeBaru:

- BIICYTHSI HEOOX1HICTh 3a3€MJICHHS;
- CTIMKI1 10 YTBOPEHHS BM'SITUH, 1[0 XapaKTepU3Ye iX K aHTUBAHAAIbHI;

- HE CXWJIbHI JI0 KOpO3ii;
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- HeBEeNIMKa Bara, JerkicTb 1 3pY4YHICTh MOHTaxy 0e3 chemiaJbHuX
1HCTPYMEHTIB;

- TEpMiH CIy>KO0HU 1oHaj 35 pOKiB.

1.2 Anani3 eneprocnioxkuBanss [IAT «BAII-BY JI»

VY TonoBHOMY KOpITyCl, TEPMIUHINA, KOBAJILCHKIA, a TaKOX IHCTPYMEHTAJIbHIN
JUTSIHIN BiAOYBAIOTHCS OCHOBHI €Taly TEXHOJIOTTYHOTO MPOIIECy, SIKI MOB’sA3aHI MK
co0or0. PeMOHTHa IIISIHKA € TOTIOMIXKHOIO, Y SIK1i PEMOHTY€EThCS BIIacHE 00J1aTHAHHS.
Takox Ha TepUTOPIl MIANMPUEMCTBA 3HAXOATHCS HACOCHA Ta KOMIIPECOpPHA CTaHIIi,
CTOJIOBA Ta YIIPaBIIiHHS, lIeHTpaibHa Jadopatopis (LI3J]), sika ocHarieHna o0aiHaHHAM
JUIA aHaji3y SKOCTI MPOJYKIi BUPOOHMUTBA IO KOXXHOMY OCHOBHOMY ILEXy. Y
rOJIOBHOMY KOPITYC1 pO3MIIIIEHO OCHOBHE €JIEKTPOOOJIaIHaHHS, a TAKOX € JUITHKA Ha
SKHX BUKOHYETHCS 3aBEpIIAILHUI Mpoliec BUpOOHUITTBA feTaneil. Ha marepiansHOMY
CKJIaJll 30€pira€ThCsl ycsl BUTOTOBJIEHA POLYKIIiS MANPUEMCTBA.

[TinmpueMcTBO JKHMBUTHCS BiJI TOJOBHOI MOHMKYrUoi minacranmii [TIIT
150/10xkB. 3 wei nHampyra mojaetbcs Ha posnomiabumii myHKT PII, 3 skoro
BIJIOYBAETHCS PO3MOLT [0 KOMIUIEKCHUM TpaHchopmatopHuM miactanmism KTIL
Jami nanpyra 0,4xB nomaerbcs 6e3nocepennabo o crnoxupadiB [TAT«BAII-BY [I».

CxeMa enekTpomocTayaHHs MIANPUEMCTBA HaBeAeHa Ha pucyHky 1.1. VYV
tabmui 1.1 HaBeeHO cIMCOK crouBauiB enekTpuuHoi eHeprii [IAT«BAII-BY Iy

Ta iX PO3paxyHKOBE €JIEKTPUUYHE HABAHTAKCHHS.
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Pucynok 1.1 - Cxema enekrponocrauanss [TIAT «BAII-BY JI»

Tabmuns 1.1 - Po3paxyHKoOBe €eKTpUYHE HABAHTAXEHHS CITOKHBAYIB

Po3paxyHkoBe enexkTtpuyHe
Ne cnioskuBava Ha | HalimeHyBaHHS .
' HAaBaHTAXKCHHS CITOXKUBAYiB
IJ1aHi CIIO)KMBa4a
P,, kBt Q,, KBap
1 2 3 4
1 ["omoBHUI KOpITYC 2012,8 927,3




[Tpomoxenus Tadbmwmmi 1.1
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1 2 3 4

2 II.{CTPYMGHTMBHa 1829,9 1314,0
TUTSTHKA

3 Tepmiuna mginsHKA 797,4 617,4

4 KoBasnbcrka aiisgHkKa 616,7 464,1

5 Komnpecopna 767,8 377,5

6 Hacocua 137,0 44 4

7 PemoHnTHA mingHKa 91,0 32,8

8 InaapHs 32,0 28,2

9 [TpoximHa 14,3 8,3

10 L3J1, ynipaBiiHHS 33,2 30,7

1 Bigkputuii ckian 2,2 ---
npoaykii 1

1 Bigkputuii cknan 31 B
IPOIYKITii 2

Ha pucynky 1.2 y BigcoTkax 300paXeHO CTPYKTypy BTpaT MIANPUEMCTBA Ha

E€HEPropecypcH: BUTPATH MIANPUEMCTBA HA IUTHY BOJIY CKJIaatoTh 2%, BUTPATH HA

TEXHIYHY BOJy — 8%, BUTpATH Ha €JIEKTPUYHY EHEPTIiI0 CKIaAatoTh 58%, Ha TEIJIOBY

e”eprito — 32%. SIx BUIHO HaWOIBITY YaCTKy BiJl 3arajbHOi CTPYKTYpH BUTpAT Ha

enepropecypcu [TAT «BAIT-BY [l», cknanaroTh BUTpATH HA €IEKTPUYHY €HEPTIIO.

OpHi€ro 3 OCHOBHUX MIPUYMH ICHYBAaHHS 3HAUHUX BTPAT €JIEKTPOCHEPrii B CUCTEMAX

CICKTPONIOCTAaYaHHA € iX HEJOCKOHAJICTh, IIOB’s3aHa 31 3MIHOK, 3 YacoM,

HaBaHTAXXCHHA Y BY3J1aX CHCTECMH CIICKTPOIIOCTAYaHHA, dKa, SIK IIpaBHJIO, HC

nepe0avacThCs 1 He BpaXxoBYEThCs. Tomy OyJo MPOBEACHO aHalli3 PO3MO/ILTY BTpAT

SJICKTPUYHO1 eHeprii B icHyrouii cuctemi enekrponocrauanus [TAT «BATI-BY [Iy.

CtpykTypa BTpaT eIeKTPUYHOI €HEPTii B ICHYIOUi CXeMI eJIeKTPOIOCTavYaHHsI

300pakeHa Ha PUCYHKY 1.3.
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M - Boga nuTHa
B - Boga TexHivyHa
= - EneKktpoeHepria

B - Tennosa eHepria

Pucynok 1.2 - Jliarpama eneprocnoxuBanfs [IAT «BAII-BY Iy

® - LEM
®-TN
" -PM
B - KM

71%

Pucynok 1.3 - Po3nofin BTpaT eeKTpoeHepTii y CUCTeMI eIeKTPONOCTaYaHHS
ITAT «BAII-BY JI»

BinbuicTe  eneKTpUYHOi eHeprii MIANPHEMCTBA CIIOKUBAETHCS OCHOBHUM
BUPOOHUIITBOM, TOMY IO JAaHuM Tadmuil 1.1 chopmoBaHo miarpamy, 300pakeHy Ha
pucyHKy 1.4, sika BioOpa)ka€ pO3IMOIUT ENEKTPUYHOTO HABAHTAKEHHS 3a LieXaMHu
[TAT «BAII-BY [I». HalinoTyxHiIMMH CrIO’KMBayaMH €JIEKTPUYHOT Heprii cepe1 HUX

€ TOJIOBHUI BUPOOHUYMI KOPITYC, IHCTpYMEHTaIbHA, TEPMiIYHA Ta KOBAJIbChKA IJITHKH.



0,9%

- TepmiyHa

- KoBanbCbKa

- HacocHa
- PemoHTHa
-1nanbHa

- MpoxigHa
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- FonoBHWI BUPCBHWYMIA KOpNyC

- IHCTpYMEHTanbHa

- KomnpecopHa

B - U371, s3asogoynpasniHHA

Pucynok 1.4 Po3noain enekTpuYHOro HaBaHTaXKEHHS 3a TUISTHKAMHU

ITAT«BAII-BY J1»

VY Ttabmumi 1.2 HaBeAeHO TEpEeNiK CIOKHBAYiB EJIEKTPOCHEPrii Mo mexam

TTAT«BAII-BY JT».

Tabmuus 1.2 Cnoxxusaui enexkrpoeneprii o nexam [TAT «BAII-BY I»

HaiimenyBanHs 001aTHaHHS KimpkicTh, mr. [ToTyxHicTb, KBT
1 2 3
I"osioBHUI KOpPITYC
Bibponoxwuiri 6 2,5
PomkoB1 HOXKHIIL 6 4
BonounnsHuii Beperar 2 2
['IBHOTHHHI HOXKHII 8 6,6
[ HOTHHHT HOXULI 6 12,5
[MapHOTHHHI HOXKHMIT 4 28
BHyTpimHbo nutigyBanbHuil Bepcrart 4 20
AOpa3uBHO-BIIPI3HUNA BepCTAT 10 7
[Tuna 8 9
Bentunsarop 6 45




[TpomoBxenus Tadbmmi 1.2
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1 2 3
ITpecc 6 20
besnenTpoBo-nutidyBaibHUN BepcTat 8 21
Bentuiarop 7 40
HaxxnmakoBuii BepctaT 6 2,5
besnenTpoBo-nutidyBaibHUN BepcTat 6 14,5
TokapHO-aBTOMaTHYHUN BEpcTaT 6 55
3aTouyBaJIbHUI BepcTaT 6 2,2
Muiina MaiuHa 4 5
AOGpa3uBHO-BIJIPI3HUNA BEpCTaT 8 14
BepTtukanbHO-CBEpIIIMIBHAN BEPCTAT 2 3
ToxapHO-TBUHTOPI3HUHN BEepCTAT 2 7
BenTtunsrop 10 22
MocToBuii KpaH 4 20,7
Enextpuuni neui onopy 4 50
OcBiTiieHHS 35
Bcroro 141 2012,8

[HCTpyMEHTaIbHA ITISTHKA

®dpesepHi BepcTaTh 3 13
[nidyBansH1 BepcTaTu 9 2,2
[nidyBansH1 BepcTaTu 8 5,5
[ImidyBansHI BepcTaTu 8 7,5
[ImidyBansH1 BepcTaTu 7 3
[nidyBanpH1 BepcTaTu 7 40
[ImidyBansHI BepcTaTu 4 9,5
Toxapuwmii BepcTart 7 69
ToxapHuii BepcTat 5 17
®dpesepHuil BepcTaT 4 4




[TpomoBxenus Tabmmii 1.2

20

1 2 3
®dpesepHUiil BepcTaT 4 7,5
®dpesepHuil BepcTaT 4 13
CrpyraibHi BepcTaTH 5 3,5
CrtpyranbHi BepcTaTu 8 55
3y6on0oBOabHUM BepcTaT 1 10
JloBOabHI BepcTaTi 9 30
JloBOabH1 BepCcTaTH 2 3
ToxkapHi BepcTatu 10 7,5
TokapHi BepcTaTu 7 10
BenTtunstopu 5 45
MocroBuii kKpaH 3 20,7
Kpan-6anka 6 11
OcBiTyieHHS 35
Bceboro 126 1829,9

TepmiuHa aiasHKA

EnexTpormneul HeaBTOMaTHU30BaH1 4 20
EnexTpormneul HeaBTOMaTHU30BaH1 6 12
Enexrpormneul HeaBTOMaTH30BaH1 5 10
EnexTpormneul HeaBTOMaTHU30BaHi 5 15
Bepcraru 10 7
Bepcraru 2 4.5
Bepcraru 6 10
Bepcraru 5 20
Hacocu 4 4,5
BenTtunstopu 3 7
BenTtunsropu 3 12
BenTtunsropu 2 40
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1 2 3
BenTtunsropu 6 10
Kpan 2 20,7
OcBiTiieHHS 25
Bcrworo 63 797.4
KoBanbchka ginsaka
KyBanpHi Mammnu 3 28
KyBanbHi Mamivau 4 40
KyBanpH1 Mammmau 6 14
Bentunstopu 3 10
Bentunstopu 3 20
Hacocn 4 45
Kpan 1 20,7
EnexTpormneul HeaBTOMaTHU30BaH1 2 40
EnexTtporeul HeaBTOMaTH30BaH1 1 60
OcBiTiieHHS 20
Bceworo 27 616,7
Komnpecopna

[TpuBig BogHOTO HACOCY 2 75
Bonna 3acyBka HarHiTaHHsS 1 2,8
Boana 3acyBka 3arajbHOT0 KOJIEKTOpa 1 2,8
[TpuBig KUCHEBOI 3aCYBKH 2 2,8
[IpuBin amiagHOTO KOMIIpEcopa 4 40
BenTtunsatopu amiagHOTO BiAAUICHHS 3 2,8
[TpuBix MOBITPSHOTO KOMITpEcopa 2 125
[IpuBin KUCHEBOTO KOMIIpEcopa 2 95
BenTtunsarop mexaHidyHoi MalicTepH1 2 4,5
ToxkapHO-TBUHTOPI3HUM 2 12,2




[TpomoBxenus Tadbmmi 1.2
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1 2 3
HaxxnakoBuii BepcTaT 1 2,8
OnantoBalibHI arperatu 1 1
BeHnTunsTopu KoMnpecopHoro 2 2,8
BIIAUICHHS
Enexrporensdepu npu [1B-40% 4 5,1
OcBiTyieHHS 15
Bcrworo 29 767,8

Hacocna
HupkynsiiiiHi HacocH 2 28
JIpeHaxxHu HAacoC 1 7
3acyBka HamipHa X0JOHOI O] 5 2,8
3acyBka HamipHa rapsyoi BoJu 2 7
OmnanoBasbHI arperaTu 1 1
[lada cantexHiku 2 10
Kpan-6anka 1 11
OcBiTyieHHS 14
Bcrworo 14 137,0
PemoHnTHA mingHKA

IIpec 1 28
3BaproBalibHI IEPETBOPIOBAY1 1 14
BenTumarop 4 4.5
[nidyBansH1 BepcTaTu 1 7
VYHiBepcanbHO-Gpe3epHI BEpCTaTh 1 14
OcBiTyieHHS 10
Bceboro 8 91,0
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1.3 AHani3 iICHYIOUHMX METO/IB OLIIHIOBAHHS BTPAT €JIEKTPOEHEPrii B CUCTEMAX

€JIEKTPOTIOCTa4YaHHs TPOMHUCIOBUX MiANPUEMCTB

1.3.1 MeTo O1iHKH BTpAT eIEKTPOCHEPTIi B CUCTEMAX €NEKTPOIIOCTauYaHHS

IMIPOMUCIIOBUX HiI[HpI/I€MCTB

[lepenaua enekTpoeHeprii BiJ JKEpesia CTpyMy JI0 CIIOXKHMBaya MOB’3aHa 3
BTPATOI0  YacCTUHU  EJIEKTPOCHEpPrii B CHUCTEMI  €NeKTPOIMOCTadyaHHS
(TpancdopmaTopax, miHisux). L{i BTpaTu BHU3HAYAIOTHCS TOKOM, IO MPOTIKAE IO
JIHISIM, Ta BETMYUHOIO HAMPYTH, 1110 MEePEIAETHCS.

3acTocyBaHHS 3aBUIIEHOT HAMPYTHU B €JIEKTPUYHUX Mepexkax, Hanpukiaa 10xB
(3amicth 6kB), 380B 1 ¥3-380B = 660B, a Takox rinbokoro BBoaa Hanpyru 35kB
1 BULIE 3HAYHO 3HU)KYE BTPATH €JIEKTPOEHEPT1i.

[ToTpiOHO BIAMITHUTH, 110 BTPATH B TpaHCPOPMATOPAX BU3HAYAIOTHCS TAKOXK 1
YUCJIOM TOJWH iX POOOTH, TOMY OJHI€I0 3 YMOB, II0 3a0ecredyye €KOHOMIIo
eJIEKTpOoeHepTii B TpaHchopMaTopax, SIBISETbCS BIAKIIOUEHHS iX MNpPU Majux
3arpy3kax. lle MOXIMBO 31HCHIOBATH, SKIO B HIYHHN Yac (He poOouuii)
M1JPKUBIIIOBATH €JIEKTPOYCTAHOBKH, HEOOXIIHI JIJIT PEMOHTHHUX POOIT, AEKYPHOTO
OCBITJICHHS Ta 1H., BiJl OJHOTO TpaHcpopMaTopa. KUBJIEHHs BKa3aHUX CIOKHMBAYiB
Py LbOMY 3a0€3MeUy€eThCA 3HAXOMKEHHSIM MEePEMUYOK HAa HUXKYIM Hampy3i MK
LIEXOBUMH IMIJCTAHIIAMH. [HIIMMH YMOBaMHM €KOHOMII €JEKTpOeHeprii B
TpaHchopMaTopax SBISETHCS YCTAHOBKA PAIIOHATLHOTO PEXKUMY poOOTH
BKJIFOUEHUX TpaHcPOpMaToOpiB, 110 3a0€3MEUYETHCS YCTAHOBKOIO ONTHUMAJIBLHOTO
Koe(DIIieHTy 3arpy3Kd, 10 3aJeXKHUTh BiJ] CIIBBIIHOIICHHS MK aKTUBHUMH 1
pPEaKTUBHUMU CKJIQJOBUMU BTpAT.

3BiZICH, BMIHHS TpPaBUJIBHO pO3paxyBaTH BTpPATH Yy BCIX JIAHKaX CHUCTEMHU

eJIEKTPOIIOCTaYaHHs, BUSBUTH BHU3HA4YalbHI X CKJIaJ0BlI 1 YCTAaHOBUTH OCHOBHI
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HAOpsSIMKU [0 3HIKEHHIO BTPAT 1 €KOHOMIi €JIEKTPOCHEPrii - OCHOBHI yMOBHU
MPABUJIBHOTO MPOEKTYBAHHA Ta €KCIUTyaTallil eJIEKTPUYHOT MEPEXKI.

Po3rissHeMO MeTosa 3HAXOJKEHHSI BTPAT €JIEKTPOCHEPTii B OKPEMMX TOYKaX
CHUCTEMH €JICKTPONOCTAaYaHHS.

BTpatu moTy>XHOCT1 Ta €JIEKTPOCHEPTil B MOBITPSHUX Ta KaOCTbHUX JIHIAX.
EnektpuuHe HaBaHTaXXEHHS, SIK MPaBUJIO, MA€ 3MIHHUM XapakTep, TOMYy BTpaTu
MOTY>KHOCTI Ta €JIeKTPOCHEPTii B JIIHIAX 3aJI€XaTh Bl 3MIHM HaBaHTaxXeHHs. BTpatu
HOTY>KHOCTI Ta €JIEKTPOCHEPT1i 0 MPOEKTOBAaHOMY 00'€KTYy MOKHA PO3PaXxOBYBaTH
a00 3a BEJIMYMHOIO CEPEIHBOKBAIPATUYHOIO CTPyMy [, 3 ypaxyBaHHSIM Hacy
BKJIIOUEHHSI JIiH1T T, 800 MAKCUMAIILHOMY TOKY 4, TP YaC1 BTPAT 7.

CepeHbOKBAIpAaTUYHUI CTPYM IpenCTaBisie COO0I0 €KBIBAJIEHTHUM CTPYyM,
SAKUH, MPOXOAAYM IO JHII 3a 4Yac 7, BHUKJIMKAa€E TI K BTPaTU MOTYKHOCTI 1
CJIEKTPOEHEPT1i, M0 1 Ji0YMid, 3MIHIOIOUMICS 3a TOM caMui dYac CTpyM.
Yac BTpaT 7 - L€ pO3paXyHKOBHI 4Yac, MPOTIrOM SIKOTO JIiHIS, MPALOIOYU 3
HE3MIHHUM MAaKCUMaJbHUM HABAHTAKEHHAM 1,4, MaJIa O T1 3K BTPATU MOTY>KHOCTI
Ta eJEKTPOeHeprii, Mo 1 Mnpu poOOTI MO MIMCHOMY 3MIHHOMY Tpadiky
HaBaHTa)KCHHSI.

CpenHbOKaBaIpaTUYHUI CTPYM 3HAXOASATh IO CPEIHBOMY CTpyMy I, 1

KoediieHTy Gopmu rpadika HABAaHTAKEHHS K

Io = de]cp; (11)

ae
I, = WI(T, N3-Uyencosp), (1.2)

ne W — BTpatu akTUBHOI esiekTpoeHeprii (kBt-ron) 3a yac 7, (106a, pik);
COSQ - CEPEeTHbO3BAKECHUIN KOCPIIIEHT TOTYKHOCTI.
3 JI0CTaTHHOIO JJI PO3PAXyHKIB TOUHICTIO TIO JAHUM MPOEKTHUX OpraHi3arlii
npu Oylb-sikoMy 4HCHl (OUIbIlI€ JBOX) CTPYMOIPUMMAYiB 3 JIOBrOTPUBAIUM
PEXXUMOM pPOOOTH 1 YHCIOM CTPYMONpPUKMAYiB OLUIbIINE ABAALSATH 3 MOBTOPHO-

KOPOTKOYaCOBUM PEXUMOM KoediwieHT ¢popmu xyp = 1,059—1,1.
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BTpatu akTUBHOI MOTY>KHOCTI Ta €JIEKTPOCHPTii MO CPeAHEKBAAPATUIHOMY

CTPyMY 3HaxOJsTh 1O (hopmynam:

AP = 3R 1075 AW = AP - Ts, (1.3)

BTpatu peakTHBHOI MOTYHOCTI 1 pEaKTHUBHO1 €HEPrii CKJIaIal0Th:

AQ = 3-Po X107 AV= A0 - Te, (1.4)

ko BioM1 BUTpara enekrpoeHeprii W, BpaxoBaHa 3a NEBHUI Yac, a TaKOX
MakCHUMajbHa MOTYXHICTh HAaBAHTAXKEHHS P4, TO MOXHA 3HAUTU 4YaC Ty

MPOTSTOM SIKOTO Taka JiHig Morja O mepeiaTH 1o eIeKTPOCHEPrito:

T:wakc: W/PMaKC (15)

Yac BUKOpPHUCTAHHS MaKCUMyMy HaBaHT@XKCHHS 1, BH3HAYAETHCS
XapakTepoM BHUPOOHHUIITBA Ta 3MIHHOCTI POOOTHU CMOXKMBaYa 1 CTAHOBUThH Y
CepeaHLOMY B PiK: IS OCBITIIOBaIbHUX HapaHTaxeHb-1500-2000 rom; ms
onHo3MiHHEX manpueMcTB-1800-2500 rox; nis nBo3minamx - 3500-4500 roj; mis
Tpu3minHuXx-5000-7000 rog.

[To Bemmumnam W 1 T,,. MOXHa BH3HAYUTH MaKCUMAaJbHHUH CTPyM 3a

PO3MIISIHYTUHA MTPOMIXKOK 4acy:

IMaKC =W/ (Tuakc'\/s 'UHOM' COS(D); (16)

[Tpu po3paxyHKy BTpaTH MOTYXKHOCTI Ta €IEKTPOSHEPTil 0 MaKCUMAIBHOMY
CTPYMY BBOJUTBCS TIOHATTS 4acy BTpaT 7, SKE 3aJIC)KHUTh BiJ Yacy BHKOPHUCTAHHS
MaKCUMYMY T4 1 KOCDIIIEHTY TTOTY>KHOCTI cOS@. 3HAIOUH 111 BETMYUHHU, IO KPUBHUX
3aNeKHOCTI T = f(Tyaxe, COSQ ) 3HAXOMSIATH Yac BTPAT, a IMMOTIM BU3HAYAIOTh aKTUBHI 1

pPEaKTUBHI BTpaTH €JIEKTPOEHEPTii:
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AW, =3 Poawer RT; AV = 3Py X1, (1.7)

3HalouM BTpaTH €JEKTPOCHEPrii, MOKHA 3HAWTH BIANOBINHI IM BTpaTH

MOTY>KHOCTI:
AP =AW/t ; AQ = AV, (1.8)
Brparu enexktpoeneprii B TpancopMaropax CKIadarThCs 13 BTpaT B MiJIi Ta
BTpaT B CTaJIl.
Brtpatu enekTpoeHeprii B MiJi MOXHa BU3HAYUTH 10 BTPATAX MOTYKHOCTI Mifl

APy, 1100, MAKCUMAIIBHOMY HaBaHTAXKEHHI Sy,4xc 1 UACY BTPAT 7, 3HANUJECHUM 10 KpUBIH

3anexHocTi t = f (T, cosp), ie cosp NPUNMarOTh HE3MIHHUM 3a TIEBHUI Yac:

AWM: APM Hom SZMCIKC ‘T, (19)

Brpatu enextpoeHeprii B cTaji BH3HAYa€EMO BTpaTaMU IOTY>KHOCTI TPHU

xojioctomy Xofi (4P, =APy,) Ta 4acoM BKIItoUeHHs TpaHchopmaropa 7s:

AW = APy - T, (1.10)

CymapHi akTUBHI BTPAaTH €JIEKTPOSHEPrii BU3HAYAEMO 3a (POPMYIIOLO:

Ame: APy wou * SzMaKC T+ APy - Ty, (111)

CymapHi peakTUBHI BTpaTH €JIEKTPOCHEPT1i BUZBHAYAEMO 3a (POPMYIIOI0:

AV =40 T+ 40, - T, (1.12)
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3HIKEHHS BTpAT €JIEKTPOCHEPrii MOke OyTH OTpHUMAaHO B OCHOBHHX JIAHKAaX
CHUCTEMHU €JIEKTPOIIOCTaYaHHs MPOMHUCIOBUX MIAIPUEMCTB - Y TpaHcPopmaTopax,
CWJIOBHX 1 OCBITJIIOBAJILHUX MEPEKax 1 MMHOMPOBOJIAX .

Btpatun enektpuuHoi eHeprii B TpaHchopMaropax CKIATalOTh 3HAYHY
BEJIMUYMHY 1 TIOBHMHHI OYTH JOBEACHI J0 MOXJHMBOIO MIHIMYMY IIJISXOM
MPaBWJIBHOTO BHOOPY MOTYXKHOCTI 1 yuciaa TpaHc(opMaTopiB, pamioHAIBLHOTO
pekuMy 1X poOOTH, a TaKOX BHKJIIOYCHHS XOJIOCTOTO XOAy TpH MaJux
3aBaHTaKEeHHSIX. KUIBKICTh OJHOYACHO MpaloloyuX TpaHchopMaTopiB B
3aJIEKHOCT] BiJl HABAaHTA)XCHHS MMOBUHHE BU3HAYATHUCS YEPTOBUM IIEPCOHAIIOM 3
YMOB MiHIMaJIbHUX BTPAT €JIEKTPUYHOI €Heprii B TpaHchopmaTopax.

Brtpatu enexTpudHOi eHeprii B JiHii. 3a1eKaTh Bijl ONOPY, CTPyMY JIiHIi 1 yacy
BTpaT; TOMY JIJIsl 3MEHIIICHHS BTPAT CJIiJT 3HIKYBATH HE TUIBKU BEIHYUHY CTPYyMY, a
W BEJMYMHY OMOpY JiHIi, JJII 4OTO MPU HASBHOCTI MapHUX JiHIA HEOOXIIHO
BKJIFOYATH iX MMapajebHo.

3actocyBaHHd niaBuieHux Hanpyr 20 kB 1 660 B ais mepexx mpoMHCIOBUX
MIJIPUEMCTB TaKOX 3HAYHO CKOPOYYE BTPATH EJICKTPOCHEPrii B KUBUIBHUX 1
PO3NOAUTBHUX MEPEKaX MPOMUCIOBUX MiANPUEMCTB.

[Ipu ckitamanHi CXeMH 30BHINIHBOTO 1 BHYTPIIITHBOTO €JIEKTPOIIOCTAYaHHS CITiT
BUOWpATH BapilaHT, NPU SIKOMY BIJICYTHI Ha JIIHISIX peakTopu, abo BapiaHT, MpH
SKOMY BTpaTH B peakTopax MiHiIMalbHi. Hampukias, BapiaHT eJIeKTpOIroCcTayaHHs
HNIOPUEMCTB Ha Hampy3i 6 kB 3 peakTopamMu TMOpPIBHIOETHCS 3 TEXHIKO-
€KOHOMIYHUMU MOKa3HUKaMH 3 BaplaHTOM eJIeKTpoIocTayaHHs Ha Hamnpysi 20 kB
0e3 peaKkTopiB.

Crin mparHyTy 10 OTPUMaHHS PIBHOMIPHOTO Tpadika HaBaHTaKEHHS, 3aBIISIKH
YOMY TIiJBUITYETHCSI BUKOPUCTAaHHS BCTAHOBJICHOTO OOJIAJIHAHHA 1 OJHOYACHO
3HIDKYIOTBCSI BTPATH €JIEKTPOCHEPTii. 3HUKEHHS 3HAYCHHS] CYMapHOTO MAaKCUMYMY
HABAHTAKCHHA  JIO3BOJISIE  TIPWM  HE3MIHHIM ~ BCTAHOBJICHOI  TOTY>KHOCTI
TpaHcopMaTtopiB 3a0e3MeUnTH XapuyBaHHS OUIBIIOr0 4YHCIA CIHOXKHUBAYiB.
3HIKEHHS 3HAYCHHS CyMapHOTO MAaKCUMyMY HAaBAaHTAXXEHHS MIAMPUEMCTBA Ta

BUPIBHIOBAHHsS Tpadika MOXyTb OyTH JOCATHYTI (32 JOMOBJICHICTIO 3
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€HEeproCUCTEMOIO) 3MIIIEHHSIM Yacy MOo4yaTKy poOoTH (MiAMPHEMCTB Ta OO1IHIX

MepepB IMEXiB), a TAKOXK BCTAHOBJICHHSIM TOAUH pOOOTH IEXIB.

1.3.2 Metoau OIIIHIOBaHHS CTPYKTYpHUX CTaHIB CHCTEM IPOMHCIOBOTO

CICKTPOIIOCTAYaHHA

Metonomnoris  3acHOBaHa  Ha  PO3KJIAaJaHHI  CTPYKTYpHU  CUCTEMH
€JIEKTPOIIOCTAYaHHS], IO MICTUTH N €JIEMEHTIB-"MICTKIB" (K1 BAKOHYIOTb Y CUCTEMI
GYHKIIIIO pe3epBHUX €IEKTPUIHHUX 3B'A3KIB, IO HEPIJKO IMEHYIOTh IEPEMUYKAMU),
Ha JIOTIYHO TOTOXKHY CYKYIHICTb CTPYKTYp, IO HE MICTITh "MICTKIB". VY
JUCEepTALliiiHIA  pOOOTI TEOPETUYHO OOIPYHTOBAHA MOXJIMBICTH MMOAIOHOTO
pO3KJIa/laHHs 3 BUKOPUCTAHHSAM anapara MaTeMaTUYHOI JIOTIKH.

Bci mepeMudku CUCTEMH OJTHOYACHO MOXKYTh IepedyBaT B o JHOMY 3 2" CTaHiB
3a MpalEe3JaTHICTIO 1 KO)KHOMY CTaHy MO’KHA MOCTaBUTHU y BIANOBIIHICTH OyJeBY
HOCJTIIIOBHICTD 13 N OYyJIeBMX 3MIHHUX (3@ YHCJIOM MEPEeMUYOK) BUIIIALY (X1, X2, ..

Xn). Hy/TbOBOMY 3HaUCHHIO 3MIHHOT Xj MO’KHA ITOCTABUTH Y BIAMOBIAHICTD MO0 A
("i-as mepemuuka He mpare3gatHa"), a omuHMi - moxairo A; (“i-as mepemuuka
npare3aatia"), TpoTHICKHEe momii A . Belasgki cramm 3a mpares3maTHICTIO
OZJHOYACHO BCIX N MepeMUYOK BioOpakae CyKymHICTh monii Bj, ne j=1,2" |y sxiit

KoxHe 3 Bj € xonprokmis N moxiit Ai( A ), i=1,n, a came:

....................................... , (1.13)
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Cucrema noriuaux BupasiB (1.13) € maremaTnuanM BigOOpaKEHHSIM MTOBHOT
Tpynu TOMIN, /Ui siKOoi BiacTWBl ABI XapakTepHi pucu: 1) monii Bj momapno
HECYMIiCHi; 2) CTPYKTypHOMY CTaHy CHUCTEMHM EJIEKTPOIOCTadyaHHS B Oyab-AKHii
MOMEHT dYacy BiAmoBijae Tuibku ofaHa 3 Bj . Lli ocobmmBOCTI mMareMaTWYHO

B1100pakaroThCs TaK:

on , (1.14)
U B;=U
]

e V, U - nerepMiHOBaH1 mojii, IO BIAMNOBIAAIOTh HEMOXJIUBOMY 1

JIOCTOBIPHOMY BIJITTOB1JTHO.

3 Teopli WUMOBIPHOCTEH B1JIOMO, IO SIKIIO BHIAJKOBa NOJIs B HacTymnae 3
OJJHOYACHUM HACTAaHHSAM OJHOi 3 oAl Bj, 1m0 3a10BOJIBHSIOTH JIOTITYHUM YMOBaM
(1.14), sixi iMEHYIOTh TINOTE3aMH, TO MO’KHA TOBOPUTH PO PO3KJIaJaHHs TMOIIl B
BiTHOCHO Tinore3 i odouuciutu P(B) (iMOBipHICTH HOro HacTaHHS) 3a (HOPMYIIOD
noBHOT iMoBipHOCTI. CTocoBHO 70 cuctemu (1.13) popmyna moBHOT MMOBIPHOCTI

HacTaHHA noaii B Taka:

pB)=3%,p(B;) p(B/B) (1.15)

ne  p(Bj), p(B/B;) — imoBipHOCTI HacTaHHs rinoTe3u Bj i moaii B mpwu wiit rinoresi
BIJIITOBITHO.

ToMy 10 CTaH TIpaIe3IaTHOCTI KOXHOI 1-0i MepEeMUYKH HE 3aJICKUTh Bij
CTaHIB Tpale3aTHocTi BeiX iHmmX (N-1) mepemudok y j-oi iX komOiHaii, TO
anroput™ oOumcieHHs iMoBipHOcTel P(Bj) MokHa BiZOOpa3HTH CHCTEMOIO

anreOpaiyHUX BUpaA3iB BUTIISIY:
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P(Bl)= p(z_l)' p(ﬂ_g)--- p(An 1) p(An)

ek )]l
(an 1): ( ) ( ) ( _1) (An)

oo ol ol Pl ol

ImoBipricte P(B/Bj) € iMOBIpHICTIO mEpexoqy TIEepPEeTBOPEHOI CUCTEMHU
eJIEKTPOTIOCTAYaHHS 10 CTPYKTYPHOTO CTaHy B y BUMAJKY, IO OLIHIOETHCS, MPU
YMOBI, 1110 HacTaja rinoresa B;.

CrpykTypa HEpeTBOPEHOI CHUCTEMH BIAPIZHSAETHCSA BIJ CTPYKTYpU BUXITHOI
THM, 1110 B Hiii KOMYTaIlil{H1 CTAaHH IEPEMUYOK aIlpiopi 3aJIaH1 BIMOBITHO JO JIOT1KU
rimore3u Bj. ToOTo craHy 3a mpare3naTHICTIO 1-01 IEPEeMUYKH, IO MOAaHUH B B;

nomiero Aj, BiAmoBiZae KoMyTamidHWi cTaH "3aMKHyTHH", a Tomiero A —

"po3iMKHYTUIH". Y pe3ynbTari TaKOro TIEPETBOPEHHS BHUXIAHA CHUCTEMa
€JIEKTPONIOCTaYaHHsI CTPYKTYpHO Oyjie SIBISITU COOOK CYKYITHICTh HECKJIAIHUX
MOCJTIIOBHO-TIapaliebHUX 1 (a00) mapayiebHO-TIOCTIJOBHUX CXEM.

3aCTOCOBYIOYHM 10 MEPETBOPEHOI CXEMH TPAAMIIIIHI MOJEIl MaTeMaTHYHOI
JIOTiKH 1 Teopii iIMOBIpHOCTEH, HECKIIAAHO O0UYHCIUTH KOXKHY iMOBipHicTh P(B/B;).
3aranpHa KUTBKICTh TEPETBOPEHb BHXIJHOI CHCTEMH €JIEKTPONOCTaYaHHS 1
BiamoBinHO iMoBipHOCTe# P(B/B;)) mopiBHIOE KinmbKocTi rinote3 B .

[lepeBaru Takoi METOOJIOTII MOJATAIOTh Y TAKOMY: CIIPOILIY€E JOTTYHUIN aHali3
CKIQHUX 3a CTPYKTYPOIO CHCTEM EJIEKTPOIOCTAYaHHS; I03BOJSE TMOPsSA 13
Herpare3JaTHUMH CTaHaMW  €JICMEHTIB CHCTeMH 4Yepe3 aBapii BpaxyBaTH
HeMpare31aTH X CTaHW Yepe3 BUBIJ Y TUIAHOBHM peMOHT; (hopmami3yerbes. Kpim
OBOr0 3 1i JIOMOMOTOI0 MO’KHA OI[HUTH HE TIIbKU CTPYKTYpPHI CTaHU CHUCTEMHU
CJIICKTPOIIOCTAYaHHsI, 10 OOYMOBJIIOIOTH IOPYIICHHS  CICKTPOITOCTAaYaHHSI
CIIOKMBa4a, a 1 CTaHHU, sAKi OOYMOBIIOIOTH HajiiiHE (MOBHE ab0 YaCTKOBE)
€JIEKTPOIIOCTAYaHHs CIOXKMBaya, aje CYMNPOBOIKYBaHI 3MIHOIO EHEPreTUYHUX
CTaHIB CUCTEMHU €JIEKTPOTNocTadyaHHs. ToOTO METOMOIOTiS A€ MOKITUBICTh OI[IHUTH

TpI/IBaJ'IiCTB KOKHOIO CHCPICTUYHOIO CTaHy CHUCTCMH, IO O6YMOBJ'IIO€TBC$I
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Mpale31aTHICTIO BIAMOBITHOTO HOMY CTPYKTYPHOTO CTaHy, COPHUSIOYH THM CaMUM
MiBUIICHHIO JTOCTOBIPHOCTI OI[IHOK BTpAaT €JIEKTPOCHEPrii B MEpEXi CHCTEMH 1
JTIO3BOJISIIOYU MOJICTIOBATH CUCTEMY €JIEKTPOIIOCTAYaHHS 3 pallloOHAIbHUM PiBHEM
CTPYKTYPHOTO PE3€pPBY 3 METOIO 3HIKCHHS BTPAT €JIEKTPOCHEPTIi B 11 Mepexi.
JIOCTOBIpHICTH pE3yJIbTATIB OIIHIOBAHHS CTPYKTYPHHMX CTaHIB CHHTE30BaHUX 1
JIIOUMX CUCTEM €JIEKTPOINOCTAYaHHs 3aJIeKUTh BiJl OaraThox YMHHUKIB. Cepen HUX
HEJIOCTaTHBO JIOCTI/DKYBAaHHMH € TakKi: BIUIMB TIPEICTABHOCTI CTAaTHCTHYHUX
noka3HukiB (He)nparnesaarHocti eaeMenTiB JJCIIEIT 1 nmpunmunu 3a6e3nedyeHHs 1i;
BITUB HETIEBHOCTI TOYATKOBHX YMOB OIliHIOBaHHS. Ili] MOYaTKOBUMH yMOBaMHU
3100yBay po3yMmi€ Take: MPUHIMUI MOJLTY Mpale3laTHUX 1 Hempare3IaTHUX
CTPYKTYpHHX CTaHIB CHCTEMH €JICKTPOIOCTa4aHHs;, CTYMHiHb BIAMOBIIHOCTI
MPOITYCKHOI CIIPOMOYKHOCTI €JIEMEHTIB CHCTEMH Ta ii CTPYKTYpPHOI'O DE3EpBY;
CTYIiHb TOBHOTHU B1IOOpa>KEHHS CTaHIB 3a MPAaIe3/[aTHICTIO €JIEMEHTIB CUCTEMU. Y
JYcepTaliHii poOOTI Ha MNPUKIAAl JIBOPIBHEBOI CUCTEMHU EJIEKTPONOCTaYaHHS
MOKa3aHo, SIK TMEepeliueHi TMOYaTKOBI YMOBHM TIO3HAYalOThCAd Ha 00JacTh

MPUITYCTUMHX PIIICHb 1 IOCTOBIPHICTH PIIlICHb.

1.3.3 Meroau oriHOBaHHSA €(GEKTUBHOCTI TOMOJIOTIT Mepeki CHCTEeMU

IMPOMHUCIIOBOIO CJIICKTPOIMOCTAYaHHS

B mpoMy po3nisi mogaHe TeOpeTHYHE OOTPYHTYBAHHS PO3POOIICHOTO0 HOBOTO
METOJIOJIOTIYHOTO MIAXOAY JO BHPINMICHHS TOMOJOTIYHOI 3a/a4l eJIeKTPUYHOT
Mepexi.

OOrpyHTOBaHA MOIUIBHICTH /10 BU3HAYCHHS TOHATTS «IIEHTP EJICKTPUYHUX
HABAHTAXKEHbY», TOMY 110 BOHO OOYMOBJIIOE IPUHITUTIN (POPMYBAHHS PAIlOHATEHOT
TOMOJIOTIT €JIEKTPUYHOI Mepeki. 3 1€ METOK BHUJUICHI 1 JOCTIIXKYBaHI TakKl
YUHHUKHA, M0 BIUIMBAIOTh HAa BUPIMICHHS TOMOJIOTIYHOI 3ajadi: YHHHHK

E€HEePreTUYHOI JBOICTOCTI BY3JIIB MEPEX1, YUHHUK CYMIIIEHOCTI MOTYKHOCTHUX
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HAaBaHTa)XEHb BY3JIB Y MEPEXi, YAHHUK HEOJHO3HAYHOCTI E€JIEKTPUYHUX 3B'SI3KIB
M1k BY3JaMH PO3MOALIBYOT 1 KHUBISUOT MEPEK, YNHHUK 0OYMOBIICHOCTI TapaMeTpiB
MEpexXi 1 YMHHUK KpUTepialibHOI (yHKII BHOOpPY palliOHAJIBHUX PIIICHb.
3anponoHOBaHO i KIEHTPOM EIEKTPUUHUX HABAHTAXKEHBY PO3YMITH TOUKY IUIaAHY
Mepexi, 10 OOyMOBJIEHAa EKCTPEMYMOM OOpaHOi KpuTepiaabHOi (YHKII, sKa
BpPaXOBY€ €HEPreTUYHY JIBOICTICTh BY3JI1B MEPEXKI i iX HABAHTAXKEHHSI 32 CTPYMOM
npu  (PIKCOBAaHMX ENEKTPUYHUX 3B'A3KaX MK By3JIaMH ¢  (PIKCOBaHUM
KOHCTPYKTHUBHO-TIApaMETPUYHOMY BUKOHAHHI MEPEXKI, 1110 3aJOBOJIbHSIE TEXHIYHUM
BUMOTaM JI0 ii eKCIUTyaTarlii.

[Toka3zaHo, 1m0 (P13UKO-TEXHIYHA CYTh TOMOJIOTIUHOI 3a/1adl MePeKPydyeEThCH,
KOJIM BOHA BUPINIYETHCA BIAMOBIAHO MPUHIIUAINIAM T€OPii (PYHKIIIOHAIBHOTO aHaJI3y
3 BUKOPUCTaHHAM aJUTUBHUX KpUTEplalbHUX PYHKIIH (30KpeMa pIYHUX 3BEIEHUX
BUTpaT Ha Mepexy). lLle o00yMOBIEHO MHOXHHOIO CTal[lOHAPHUX TOUYOK
KpuTeplanbHUX (QYHKUIA (KpuTepiasbHi ¢QyHKUI He onykil). o Toro x
TOMOJIOTIYHA 3a/1a4a €JEeKTPUYHOI MEepex1 € 3aja4a 13 3MIHHUMHU [TapaMeTpamu, 1110
HE JI03BOJISIE ampiopi 3AIMCHUTH 1eHTU(]IKali0 KpuTepianbHOi (GyHKIII Ha
OMYKJICTh KJIACHYHUMH METOJaMH. TakuM 4WHOM, TOIOJIOTIYHA 3a/aya BHMArae
HOBHUX MaTeMaTHYHUX MIIXO/IIB 10 BUPIIICHHS.

3anpornoHOBaHO BUPIIIYBaTH TOMOJIOTIYHY 3a/4adyy 3 BHUKOPUCTaHHIM
IMITAI[IHHOTO JETEPMIHOBAHOTO MOJICJIFOBAHHS PAIlIOHATIBHOT MEPEX1, BPAaXOBYIOUH
nepeliueHi BUINE YWHHUKHU. I[miTariss Mepexi BuMarae oOyMOBJIEHOCTI il
KOHCTPYKTUBHOTO BUKOHAaHHs, IMapaMeTpiB aBapiiHOTO PEXHUMY, EIEKTPUIHHUX
3B'SI3KIB 1 METPUKH MK BY3JIaMH MEPEXi, KOOPAUHAT TOMOJIOTIYHOTO 6a3ucy (Xo,Yo).
JleTepMIHOBAHICTh CTOCYETHCS BapilOBaHHS KOOPIMWHAT BY3JIIB MEPEXi, IO
YTBOPATh CYMDKHHUM (3 JKUBJISUMMH 1 PO3MOAUIBYUMMU BY3JIaMH MEPEK1) PiBEHb.
BapitoBaHHsS KOOpPAMHAT MPOIMOHYETHCS 3/IACHIOBATH 3a AyraMu KOHIICHTPUYHHUX

KiJ1 i3 IIEHTPOM Y TOUIli 3 KoopauHaTamu (Xo,Yo) BIAMOBIIHO 0 aArOPUTMY:
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Xij(yij )= XO(yO )+ (1 )COS(Pj(Sin(Dj )
. R . 360
(ot ’ (:17)
| 2
|:1,m1,1:1,m2

ne R —paniyc MeTpudHOi 001aCTi MOJICITFOBAHHS MEPEXKI;

M1,M, — MapaMeTpu MOJICTIOBAHHSI.

MopentoBaHHSI MICTUTB Yy 001 00UMCIIEHHS TApAMETPIB aBapIMHOTO PEXKUMY B
Toukax (Xij,Yij), OLIHFOBaHHS ITapaMeTpPiB MEPEXi Ha BIAMOBIIHICTD IbOMY PEIKUMY,
00YHCIIeHHS a0COTIOTHOTO 1 BIIHOCHOTO 3HAYE€Hb KPUTEPIAbHOT (DYHKIII B TOUKaX
(Xij,Yi))- BoHo mo3Bomsie BpaxyBaTh OaraTOYMHHICTH TpU  PO3B’SI3yBaHHI
TOIOJIOTIYHOT 3a/iadi, OIIHUTH TIOTCHIIAJl EHEepPro30epeKeHHS Yy MeEpexi 1 €

€()EKTUBHUM IHCTPYMEHTOM IIPU CUHTE31 PALIIOHATIBHOT €JIEKTPUYHOT MEPEXI.

1.3.4 OpranizamniifHo-eKOHOMIYHI (pakTOpu MiABUINECHHS €(EeKTUBHOCTI

GyHKIIOHYBaHHS MPOMUCIIOBUX TIPUEMCTB

[TinBuieHH epeKTUBHOCTI (DYHKLIOHYBAaHHS MEPBUHHOI JTaHKU €KOHOMIKU
MIMPUEMCTBA 3YMOBIIIOE HEOOX1IHICTh MPOBEJCHHS MOTIUOJICHUX JOCIIIXKEHb,
AK1 BIOYBalOThCS B MISUIBHOCTI CYO’€KTIB TOCIOJAPIOBAHHS PI3HUX (opM
BJIACHOCTI B YMOBax pHUHKOBOi TpaHchopmarllii exoHomiku Ykpainu. Cepen
MEpIIOYEepProBUX  —  MpoOjeMa  KOMIUIGKCHOI  OIHKHM  €(eKTHBHOCTI
(GYHKI[IOHYBaHHS MIAIPUEMHUIBKUX CTPYKTyp. Taka mocTaHoBKa mpoOjemMu 3a
CBOEIO CYTHICTIO HE € HOBOIO, OJIHAK 3MiHa 0a3UCHUX BIJJHOCHH CYIPOBOJIKYETHCS
rIMOOKMMHU 3MIHaMH HE TUTBKUA B CTPYKTYp1 Ta OpraHizailii BApOOHUIITBA, a U Y

MIX0AaX 0 OIIHKHU 1X JISIbHOCTI.
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B exoHomi4Hii1 TiTepaTypi HOHATTS “‘©(hEeKTUBHICTH € IMUPOKO BXKUBAHUM. SIK
MIPABHJIO, BOHO OTOTOXKHIOETHCS 3 €PEKTUBHICTIO BUpOOHUIITBA. OTHAK, SIK TIOKA3y€
JIOCBIJI, HAOYTHH B TIPOIIECi EKOHOMIYHUX pedopM, Ha TPAKTHIl BUHUKAE MOTpeda
B PO3MEXKYBaHHI TOHATH ‘‘©()EeKTHBHICTH BHUPOOHMITBA  Ta “‘©EKTUBHICTDH
(GyYHKITIOHYBaHHS MIANPUEMCTBA”, OCKUIBKU 11 KaTeropii MaloTh pi3HE 3MICTOBE
HAaBaHTAKEHHA.  SKmI0 Uit  BU3HA4YeHHS  €(EKTHUBHOCTI  BUPOOHUIITBA
3araJbHOMPUAHATAM € BUKOPUCTaHHS TaKUX ITOKa3HHWKIB, K (DOHIOBiIaUa,
boHIOMICTKICTh, (POHI0030POEHICTh, MATEPIATOMICTKICT, Ta MaTepiaioBijgaya,
MPOAYKTUBHICTh Mpalll, TPYAOMICTKICTb 1 T.J., TO OL[iIHKA €(PEKTUBHOCTI A1SIITbHOCTI
MIPOMUCIIOBOTO MIAMPUEMCTBA B PUHKOBOMY €KOHOMIYHOMY CEPEIOBUIIII BKIIOYAE
B cebe, KpIM TNepepaxoBaHUX I[MOKAa3HUKIB, M€ W OIIHKY CYTO PHHKOBHX
1HAMKATOPIB, 30KpeMa PIBHA KOHKYPEHTOCHPOMOKHOCTI MIANPUEMCTBA, HOro
IHBECTHIIIMHOI TMPUBAaOIMBOCTI, (PIHAHCOBOI CTIMKOCTI, IJIATOCTIPOMOKHOCTI,
JIJI0OBOI aKTHUBHOCTI, TOOTO MOKA3HHUKIB, SIKI XapaKTEPHU3YIOTh SIKICHI MMapaMeTpu
ISUTBHOCTI.

3 ypaxyBaHHSIM BCI€i CyKYIMHOCTI MOKA3HUKIB il TOHATTSAM “‘€(heKTUBHICTh
(GYHKLUIOHYBaHHSA MIANPUEMCTBA” PO3YMIETHCS MOro 3aTHICTh PALIOHAIBHO
BUPIIITYBaTH 3aBJAaHHs (HOPMYBaHHS HEOOXITHOTO 00CITY MaTepiaabHUX, TPYAOBHUX
1 IHAHCOBUX PECYpPCIB Ta OMTUMAJIBHOTO 1X PO3MOJLTY 1 BUKOPUCTAHHS 3 METOIO
3a0€e3Me4eHHsI CTA0LTLHOTO PO3BUTKY Ta IOCATHEHHS CTPATETIYHUX LIIEH.

bararoacnekTHa JiSTIBHICTH MIANPHEMCTB 3IIMCHIOETHCS T BIUTMBOM
CYKYIHOCTI (haKkTOpiB, K1 (HOPMYIOTh EKOHOMIYHE cepeloBUIIE (DYHKIIIOHYBAHHS
HNIIPUEMHUIIBKUX CTPYKTYp. YHCENbHICTh €K30- W EHJOreHHUX (aKTopiB
3yMOBIIIO€ TOTpeOy B IX paH)KyBaHHI 3a CTYNEHEM 1 BaXKJIUBICTIO BIUIMBY Ha
roClOJIapChKy  JISJIBHICTh  CYO’€KTIB  T'OCIOJApPIOBaHHS.  3alpoOrNOHOBaHA
kiacudikaiis ¢GakTopiB, sKi BU3HAYAIOTh (PIHAHCOBO-EKOHOMIYHMIA Ta TEXHIKO-
TEXHOJIOTIYHUN CTaH MPOMHUCIIOBUX MIAMPUEMCTB, BKIIIOYAE /1B HAWOUIBIN ICTOTHI
rpynu: 1) daktopu, o0’eqHaHI 3a XapaKTEpoOM iX MOXOKEHHS; 2) ¢akTopu,

00’e/THaH1 32 CIOCOOOM BIUIHBY.
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3anponoHOBaHMM MiAXiA 10 CTPYKTypu3allii (aKkTopiB BIUIMBY Ha TiSIBHICTD
HiAMPUEMCTB € BKpail BaXKJIMBUM, OCKUIBKH (PaKTOPH, BIIHECEH1 10 MEePIIOi TPYTIH,
MOKa3yloTh Miclie (GOpMyBaHHS KOXXHOTO 3 HHX Yy CTPYKTYpl COIllaJIbHO-
E€KOHOMIYHOI iepapxii. 30Kpema, MaKkpo 1 ME30€KOHOMIYHI B OCHOBHOMY ITOB’s13aHi
3 IISUTBHICTIO rajy3ei, perioHiB, Ta puHKiB. Ha BiIMiHY BiJ1 HUX, MIKPOCKOHOMIYHI1
BU3HAYAIOTh MOBEMIHKY OKpPEMHUX CYO’€KTIB rocnojaaproBaHHs. [pyry rpymy
CTaHOBJIATH (HDaKTOPH 3a CIOCOOOM iX BIUIMBY Ha AISUTHHICTH MIANPHEMCTB. B ix
CTPYKTYpl OCHOBHY pOJb BIIITPalOTh BHYTPIMIHI (DAKTOpH, IO BKIIOYAIOTh
€KOHOMIYHI Ta OpraHi3aliiiHi YMHHUKU. B 11l rpyni Ba)JIHBY poJib MOCIAAIOTh
COIlIaJIbHO-TICUXOJIOTIYHI JETEPMIHAHTH, Kl “MPOHUKAIOTH  Ha MiAIPUEMCTBO
yepe3 ICHUXOJIOTIYHI ~ OCOOJMBOCTI HAaWMaHWUX MPAIiBHUKIB, AaKIIOHEPIB,
NPEACTaBHUKIB BIAAHUX Opra”iB Tomo. OkpeMy MiacucTeMy B MLiil Tpymi
CTaHOBJISTh (PAKTOPH, 3yMOBJIEHI TOPU30HTAIbHUMU 3B’ SI3KaMHU, K1 BIUIUBAIOTh Ha
JUSTBHICTh TIAIPUEMCTB 4Yepe3 MapTHEPCHbKl BITHOCHUHH, JIOTOBIPHY CHUCTEMY,
B3a€MHI MIOCTABKHU 1 T.JI.

3anpornoHoBaHa CTPYKTypu3allis (PaKkTOpiB CYTTEBO MiJABUIILYE MOMIUBICTH
yIpaBIiHHSA HUMH. Tak, HaOpUKIAJ, SKIIO TOBEIIHKA MiJMPUEMCTB 3aJICKHUThH
3HAYHOIO MIpPOI0 BiJl (DaKTOPIB MAKPOCKOHOMIYHOTO XapakTepy, TO Ha PiBHI
JIep’KaBU Ta OPraHiB JIEPKABHOTO YIPABIIHHS TOBUHHI PO3pPOOISATHCS 3aXOJIH,
CHpSMOBaHI Ha CTBOPEHHSI CHPHUATIMBOTO MAaKpPOEKOHOMIYHOTO CEpeloBHUIIA 3a
JIOTIOMOTOI0 1HCTPYMEHTIB MaKpOEKOHOMIYHOTO BIUIMBY. SIKIIO MpPEBaTIOIOThH
MIKpPOEKOHOMIYH1 (akTopu, sIKi 3ajexaTh BiJl CaMOro MiJNPUEMCTBA, TO IS
NIJBUIIEHHS €(EeKTUBHOCTI HOoro poOOTH HEOOXITHO PO3POOUTH THYUYKY
KOMOIHAIIII0 CTUMYJIIOIOUMX 3aXOJIB 3 YpaxXyBaHHSM XapakTepy BIUIUBY
BHYTPIIIHIX ()aKTOPIB HA JiSTIbHICTh FOCIOJAPIOI0UOT0 Cy0’€KTA.

CucteMoOI0 €NeKTPOINOCTayYaHHsI HAa3UBAlOTh KOMIUIEKC MPHUCTPOIB IS
BUPOOHMIITBA, MIEpeIadi 1 pO3MOALTY EIEKTPUIHOI EHEePTii.

Cucrema eleKTpPONOCTaYaHHS TMPOMUCIOBHX MIANPUEMCTB 3a0e3nedye

CJICKTPUYHOIO €HEPTI€I0 MPOMUCIOBI criokuBadi. OCHOBHUMHU CIHOKWBA4YaMH €
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CJIEKTPONIPUBOAM PI3HUX MAIIMH 1 MEXaHI3MH, €JIEKTpUYHE OCBITICHHS,
eJICKTPUYHI HarpiBaJibH1 MPUCTPOI, B TOMY YHCI1 €IEKTPUYHI MeYi.

PoGoTa mpoOMHUCIOBUX €JIEKTPOIPHBOJIIB Ta IHIIMX CIHOXXKHBAa4lB SK IIPU
NPOEKTYyBaHHI, TaKk 1 MiJ 4Yac eKCIUTyaTallli MOBHHHA 3HAXOAUTHUCh B CTPOTIH
BIJIMOBITHOCTI SIK 3 OKPEMUMH CIIOKMBadaMH, TaK 1 3 KOMIUIEKCOM
CJICKTPOIIPUBO/IIB, IO 3a0€3MEUYIOTh POOOTY CKIATHUX MEXaHI3MiB.

ParionanbHo ~ BHKOHaHa  CydacHa  CHCTEMa  €JIEKTPONOCTayaHHS
IPOMHUCIIOBOTO MIANPUEMCTBA TIOBHUHHA 3aJOBOJIBHATH P BHUMOI: OyTH
€KOHOMHOIO 1 Ha/iiiHOI0, OE3MEeYHOI0 1 3pYYHOI0 B €KCIUTyaTalli, 3a0e3MeunuTi
HaJIEXHY SIKICTh €JEKTPOEHEpPrii, pIBHI HAaNpyr, CTaOLIBHICTh YAaCTOTH Ta IH.
[ToBuHHI TependayaTUCS CTHUCII TEPMIHU BUKOHAHHSA OY/1BEIbHO-MOHTAXHUX
poOIT 1 HEOOX1HA THYYKICTh CHCTEMH, 110 3a0e3MeUy€e MOKIIUBICTh PO3LIMPEHHS
OpU  PO3BUTKY MIANpUEMCTBA 0€3 ICTOTHUX YCKJIQJAHEHb 1 TOJOPOKaHHS
NEPBUHHUX BapiaHTiB. [Ipy IbOMY MOBUHHI IO MOKJIMBOCTI IPUMUMATHCS PILIECHHS,
10 BUMararTh MIHIMaJbHUX BUTPAT KOJbOPOBHUX METANIB 1 €JI€KTPOCHEPTi.

[Ipu po3polIll cHCTEeMH EIEKTPONOCTaYaHHsl MIANPUEMCTBA Ha TEpioj
OyJIBHUIITBA Tepea0avyacThCsl MaKCUMalbHE i1 BUKOPHUCTaHHS MJIS TMOCTIHHOT
eKCILTyaTaIlii eJIEKTPOrocnoaapcTBa mianpueMCTBA.

B nanuit yac OUIBIIICTH CHOXKHMBAYIB OJIEPKYIOTH E€JIEKTPOCHEPTit0 BiJl
eHeprocucteM. Asie Ha 0araTboX MIJMPUEMCTBAX MPOJOBXKYETHCA OyAIBHULTBO 1
BnacHux TEILIL.

HeoOxigHicTh B~ BUPOOHUUTBI  eneKkTpoeHeprii  Ha  (paOpuyHo-
i AMPUEMCTBOCHKUX EIEKTPOCTAHIIISIX 00YMOBIIOETHCSI HACTYITHUMU TPUIMHAMH:

a) MOTPeOOI0 B TETLII JJIsl TEXHOJIOTIT 1 ONaJIeHHs 1 €()eKTUBHICTIO MOTY>KHOTO
BUPOOHMIITBA MPHU L1 €TEKTPOCHEPTii;

0) HEOOXIIHICTIO PE3EPBHOIO JKUBJCHHS IS BIIMOBITAIBHUX CIIOKHMBAUIB
(Ipyre He3aJIeKHE JKEPETIO KUBJICHHS);

B) HEOOX1HICTIO BUKOPHUCTAHHS BTOPUHHUX €HEPropecypciB;

T') BEJIMKOIO BIJAICHICTIO JICSIKUX MIAMPUEMCTB BiJI EHEPTOCHUCTEM.
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[To Mipi pO3BUTKY €IEKTPOCHOKMBAHHS CTAIOTh CKIAJHIIMIUMHU 1 CHUCTEMH
eJIEKTPOTIOCTAaYaHHsI MPOMUCIOBUX MiANPUEMCTB. B HHUX BKIIOUAIOTHCS MEpPEexki
BUCOKHX HalpyT, pO3MOJUIbYI MEpeki, a B JCIKUX BHIAIKaX 1 Mepexi
npomucioBux TELl. Bunukae HeoOXiIHICTh BHPOBAIKYBAaTH aBTOMATH3AIIIO
CUCTEM EJIEKTPONOCTaYaHHs MPOMHUCIOBUX MIANPUEMCTB BUPOOHHUYUX MPOIIECIB,
3MIACHIOBATH B IIMPOKUX MEXKax IJUCHETYEpU3AIlI0 MPOIECIB BUPOOHUIITBA 3
3aCTOCYBAaHHSAM TEJIECUTHAI3allli 1 TeleynpaBiIiHHSA 1 BECTH aKTUBHY pOOOTY MO
€KOHOMI1 €JIeKTPOCHEPTii.

CydacHl MpPOMMCIOBI MIAMPUEMCTBA XapaKTEPU3YIOThCS Oe3nepepBHUM
3pOCTaHHSAM €JEKTPOCIIOKUBAHHS, 30UTBIIEHHSM MUTOMUX BUTPAT €IEKTPOEHEPTIi
i IMTOMUX IIILHOCTEN HaBaHTaxXeHb, AKi mocsraroth 0,65 kKBA/M? 3a paxyHOK
pPI3KOr0  3pOCTaHHS BHUPOOHMYMX MOTYXHOCTEH 1 pO3WMpPEHHS 00JacTi
3aCTOCYBaHHS €JIEKTPOEHEPrii B TEXHOJIOTIYHUX MPOLIECax, B T. Y. B €JIEKTPOJII31 B
eleKTpoTepmii. B enmekTpocTalemiaBWiIbHUX — [€XaX MUTOMA  IIUIBHICTh
HaBaHTaXEeHb jocsarae 3-4 kBA/M2.

3MIHU TEXHOJIOTIYHUX TPOIIECIB BUPOOHUIITBA, MOB’sA3aH1, K MPaBUIO, 3 iX
YCKJIaAHEHHSM, IPUBOAATH 10 HEOOX1THOCTI MOIEPHI3allii 1 PEKOHCTPYKIIiI CUCTEM
€JIEKTPOIIOCTa4aHHs. B Takux cuctemax 3aMicTh YeproBuX BCTaHOBIOEThCst EOM,
o 3abes3neduye ymnpapiIiHHSA cUCTeMOro enekTpornoctadanHs. s EOM onepxkye
1H(pOpMaIliI0 B BUTJISAI CUTHANIIB MPO CTaH CUCTEMH €JIEKTPONOCTadYaHHs, poOOTi
3aXHCTy Ta aBTOMATHKH 1 Ha OCHOBI IIi€i 1H(opMmarlii 3abe3neuye 4iTKy poOoTy
TEXHOJOTTYHOTO 0obnagHanHa. [Ipu 1ux yMoBax, 4eproBui, IO 3HAXOAUTHCS Ha
NyJbTI YOPABIIHHS, TUIBKM CIIOCTEPIrae 3a MPOXOJKEHHSIM TEXHOJIOTTYHOTO
mpoliecy 1 BMIIIYEThCS B 1M MpOIEC TUTHbKKM B BHIAJAKy WOTO BIIXWJICHHS abo
B1JIMOB CUCTEMH 3aXUCTy, aBTOMATHUKH 1 TEJIEMEXaHIKH.

I3 cka3aHOro BUIHO, IO Cy4yacHE BUPOOHMIITBO MpE]’ sIBJISE BUCOKI BUMOTH
JI0 TIATOTOBKH 1HXEHEPiB-(haxiBIliB B 0071aCTi MPOMHCIOBOTO €JIEKTPOTIOCTAYaHHS;
OJIHOYACHO MOTpiOHA 3HAYHA KUIBKICTh 1HXKEHEpPIB, 110 BOJIOAIIOTh 3HAHHSMH B
o0nacTi aBTOMATHUKH, OOYHCIIOBAIbHOI TEXHIKM Ta EHEepro3depiraroumx

TEXHOJIOT1H.
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[lepexig Ha aBTOMAaTH30BaHI CUCTEMHU YIPABIIHHA MOK€ OyTH YCHIIIHUM
TIIBKKM TIPU HAABHOCTI 3acO0IB aBTOMAaTHUKM Ta KBali(DiKOBAHHUX 1HXKEHEPIB B
001acTi aBTOMAaTU30BAHOI'O €JIEKTPONOCTAaYaHHS.

Crix BIAMITUTH, 10 HA OIBIIOCTI MPOMHUCIOBUX MiAMPUEMCTB HAIIOT KpaiHH
3aCTOCOBYIOTBCSL CTapl CHUCTEMH PYYHOIO OOCIYrOBYBaHHS, 1 BOHM IIOBHMHHI
PEKOHCTPYIOBAaTUCh B YMOBAaX €KCILUTyaTalli 1 >KOPCTKOI KOHKYpEHLIi K 3 00Ky
BITYM3HSHUX TaK 1 3apyO1>KHUX BUPOOHUKIB.

HeoOxinHicTh HayKOBOI'O OiaXony 110 KEpyBaHHS CHUCTEMU
€JIEKTPOTIOCTAYaHHS BEJIMKUX MIMPHEMCTB, 3aCTOCYBaHHS aBTOMAaTH30BaHHX
CUCTEeM KEpyBaHHA 3 BHUKOPHUCTAaHHSAM KOMIT IOTEPHUX TEXHOJOTIA Ta
OOYMCITIOBAJIBHOT TEXHIKM JUKTYETHCS, 3 OAHIEI CTOPOHU, CKJIAIHICTIO CY4aCHHUX
CUCTEM  E€JEKTPONOCTAaYaHHS,  HAABHICTIO  PI3HOMAHITHUX  BHYTPIMIHIX
B3a€MO3B’S3KIB, @ TAaKOXK HEJIOCTATHHO BUCOKUMM XapaKTEPUCTUKAMH HaIIHHOCTI
IPUCTPOIB aBTOMATHKH, IO 3HAXOAATHCS B EKCITyaTallli; 3 ApPyroi CTOPOHH,
MOXJIMBICTIO HETaTUBHOTO BIUIMBY BEJIUKHUX CIOXKUBAYiB €JIEKTPOEHEeprii Ha
POOOTY EHEPIOCUCTEMHU.

PeanpHMME rapaHTaMy 3aCTOCYBaHHSI KEPOBAHOT OOYHMCIIIOBAILHOT TEXHIKH B
CUCTEMaXx €JIEKTPOIOCTauaHHsI MOKHA BBAYKATH HACTYITHE:

- XapakTep BUPOOHUIITBA, Mepeaadi, NMPpUHoOMY 1 PO3MOILITY €IeKTPOCHepril
MDK CIIO)KMBadyaMU € HeNepepBHUM, 0€3 1HEepUIMHUM, CKOPOMUHYYUM; OO0 €KT
YIPaBJIIHHS - PO3BUHYTA CKJIaJHA TEXHIYHA CUCTEMA;

- KEpOBaHY OOYMCIIOBAIbHY TEXHIKY JIOLIJIHO 3aCTOCOBYBAaTH B CUCTEMAX 3
BUCOKMM pIBHEM aBTOMAaTH3allli TEXHOJIOTIYHOrO TNpouecy, 3 3HAYHUMHU
iHQOopMaIIHHUMHA TOTOKAMU B CHCTEMaxX KOHTPOJIIO 1 KEpyBaHHs; CHUCTEMa
€JIEKTPOTIOCTAYaHHSI BETUKUX MPOMHUCIOBUX MIAMPHUEMCTB BIIHOCATHCS SKpa3 10
TaKUX CHCTEM;

-BHUCOKI TEMIHU PO3BUTKY BHUPOOHMIITBA OOYHCIIOBAIBHOI TEXHIKH,
BJIOCKOHQJICHHS 11 eJeMeHTHOiI 0a3u BeayTh JI0 3HHXKEHHS BapTOCTI
OOYHCITIOBAJILHOT TEXHIKM, IO B CBOIO YEPry JO03BOJSIE PO3MMPUTH cdepy il

3aCTOCYBAHHA;
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- Cy4acHWH piBE€Hb aBTOMATH3AIlll CHUCTEM EJIEKTPOIMOCTAayaHHS Ha
HiANPUEMCTBAX  JIO3BOJISIE  BUKOPUCTOBYBAaTHM  HasBHI  3acO0M  JIOKaJIbHOI
apromatu3ailii B ACY enexTpornocrayaHHsIM.

OcnoBHO10 ocobmuBicTI0O ACY enekTponocTayaHHsIM € yHi(iIKallis, €TuHui
X1, YHIBEPCAIbHICTh PIIIEHBb IS CUCTEM EJICKTPONOCTaYaHHs IMiANMPUEMCTB
HE3aJIEKHO BiJ XapakTepy BUPOOHMIITBA, B TOW 4Yac SIK JJII aBTOMAaTHU30BaHOI
CUCTEMHU yIpaBliHHA TexHomoriunnmu Tmpornecamu (ACYTII) xapakrtepHi
PI3HOMAHITHICTG 1 IHAUBIIYaJIbHICTh B 3aJICKHOCTI BIJl BUy BUPOOHHUIITBA. ToMy
MOYHa po3po0asaTH YHIBepcalbH1 IPUHLATINA no0y0BU ACY
€JIEKTPOTIOCTAYaHHSM.

BaxxnuBoio 0COOJIMBICTIO CHUCTEMH €JIEKTPOINOCTAYaHHS € HEMOKJIMBICTD
CTBOpPEHHS 3amaciB OCHOBHOTO NPOAYKTY — eleKTpoeHeprii. Bcs omepikana
CJIEKTPOCHEPTisl HeraHo croxuBaeTbesa. [lpu HemepenbaueHUX KOJIMBAHHSX
HaBaHTaXXE€Hb HEOOXIJIHA TOYHA 1 HErailHa peakilis CUCTEMU YIMPAaBIIHHS, IO
MOBUHHA KOMITICHCYBAaTH BUHUKIIUN Je(IIuT.

Cucremi €NEeKTPONOCTauYaHHS BEJMKOTO MIANPUEMCTBA BJIACTHBI HASBHICTH
MIMOOKUX BHYTPIIIHIX 3B’S3KIB, 1110 HE JI03BOJISIIOTH MOAPIOHIOBATH CUCTEMHUM,
KOMIUJIEKCHMM TIJIXiJ, IO BPaxoOBYE B3a€MOBIUIMB (akToOpiB, 1 OOJIK ix
nuHaMivyHOCTI. [lig BIUIMBOM pI3HOMaHITHUX 30ypeHb MPOXOJATH Oe3mnepepBHI
3MIHHU CTaHy CUCTEMHU.

3acTocyBaHHS 3ac00iB KEpPOBAHOI OOUYMCIIOBAIBHOI TEXHIKM B CHCTEMax
CJIICKTPOITIOCTAYaHHS € 3aKOHOMIPHHUM ITPOJIOBXKEHHSM PO3BUTKY aBTOMAaTH3aIlii
nuX cucTeM. IcHyroul 3aco0M JIOKaldbHOI aBTOMATH3allli BHUPIIIYIOTh HACTYIHI
OCHOBHI 3aJiaui: 3aXHCTy, PEryJlOBaHHS HaINpYTrH, PEryliOBaHHSA IOTYXHOCTI
KOHJICHCAaTOpHUX Oatapeit Ta iH. OIHUM 13 3ac001B BAOCKOHAJICHHS aBTOMATUKH €
BUKopucTaHHsa kepoBanux EOM Ta xomm’torepi. Jloriuni moxxmuBocti EOM
MPaKTUYHO OE3MEeXHi, IO JO3BOJISIE peali3yBaTH TOCUTH CKIAIHI alTOPUTMHU
KepyBaHHS. MOXJIMBOCTI HarpoOMa/KEHHS 1 CTaTUCTUYHOI 0OpoOKu 1H(opmartii

JI03BOJISIE BHUPILIIMTH 3afadl aHaNi3y 1 CaMOKOHTpOdIo cuctemu. LlenTpamizaris
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(GYHKIIT KOHTPOJIO 1 KEpyBaHHS J03BOJSIE KOPEKTYBAaTH KEPOBaHY CHCTEMY
MIPAKTUYHO HA JIIOOOMY PiBHI.

Mopnenb KepyBaHHS CUCTEMOIO €JIEKTPOIOCTayaHHsI MOKE BKJIIOYATH B cebe
HACTYIHI PIBHI: MEPIIMA — MPUCTPOI aBTOMATHUKH, NATYUKU EJIEKTPUUHHUX 1
TpPEeTIi — KOHTPOJIbHO-OOUYHUCIIOBANIbHA OllepalliiHa cucTema; 4YeTBepTa —
ONTUMAajbHE KepyBaHHS, BUIaya KEPYIOUMX CUTHAJIIB HA BUKOHABY1 OpraHu

CTBOpEHHs yHIBEpCaJIbHOI CUCTEMHU KEpPYBaHHS CUCTEMOIO
€JIEKTPOTIOCTaYaHHs, IKa MOTJIa OM 3HAWTH 3aCTOCYBaHHS Ha BCSIKOMY BEITMKOMY
NIJIPUEMCTBI HE3AJIEKHO Bl XapaKTepy BHPOOHUIITBA, MOXKHA PO3IVISIIATH SIK
nepIuil KPOK 10 CTBOPEHHSI IHTEIPOBAHOI aBTOMATH30BAHOT CUCTEMU YIIPABIIIHHS,
aka 00’eHye Oe3nocepeHe KEpyBaHHS EJIICKTPONOCTAYaHHSIM 3 YIPaBIIHHSIM
€HEProroCroapCTBOM,  TEXHOJIOTIEI0  BUPOOHUITBA 1  aJMIHICTPATUBHO-
rOCIOIaPCHKUMU TMHUTaHHAMH. KOMIUIEKC KepOBaHMX OOYHMCIIOBAIFHUX MAIIHH
CIiJI 3aCTOCOBYBaTM IS BHPIIICHHA 3a/Jad ONTHUMAJIbHOIO  YIPABIIHHS
BUPOOHUIITBOM 3 BPaxXyBaHHSM BCiX CTOPIH AiISUIBHOCTI MIIMPHUEMCTBA.

JInst moKpanieHHs TeXHIKO-€KOHOMIUYHUX MOKa3HUKIB CUCTEM MPOMHUCIOBOIO
€JICKTPOIIOCTAaYaHH HEOOX1HO:

— BJIOCKOHAJICHHS CTaHJIApPTy HOMIHAJIBHUX TMOTY>KHOCTEH CHUJIOBUX
TpaHchOpMaTOPiB;

— BUITyCKaTU TpaHchopMmaTtopH 13 3 €AHaHHSAM OOMOTOK 3ipKa-3uriar abo
TPUKYTHUK-3UT3ar, M0 3HU3UTh KAMITAJOBKIAJACHHA 1 3MEHIIUTh BTPaTU
€JIEKTPOEHEPT1i; 3aMIHUTH, JI€ 1I€ MOXKJIMBO, CUMETPYIOUi 1 PLIBTPO-KOMIIEHCYIOY1
MPUCTPOI PAIIOHATTLHUMH CXEMHUMU PIIIICHHIMU;

— CTBOpPEHHS e(DEeKTUBHOTO MaTEeMaTUIHOTO 3a0€3MeUeHHsI aBTOMaTH30BaHUX
CHUCTEM YIIPaBJIIHHS EJIEKTPOMOCTauYaHHAM, IO BKIIOYAaE B cebe pPOo3poOKy
HAWOUIBII yHIBEPCATBHUX AJITOPUTMIB 1 MPOTpaM MO PO3PAXyHKY PEXKUMIB 1
HajiHocTi CEC, 110 103BOJISUTH OM BpaXOBYBaTH peajibHl YMOBHU (PYHKIIIOHYBaHHS

cUCTEM 1 11 JTUHAMIYHICTb.
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Bce 1me MOBHHHO CHPHUSTH CKOPOYEHHIO KaIiTaJOBKIAICHb 1 EKOHOMIl
SJICKTPOCHEPT1i B YMOBaX EKCILTyaTarlii.

['onoBHOIO MpoOJEMOI0 B HAMOMMAK4YOMYy MailOyTHROMY € CTBOpPEHHS
palioHaJbHUX CXEM EJEKTPONOCTaYaHHS MPOMHUCIOBUX MIJIPUEMCTB, MIO
MOB’sI3aHE 3 HACTYITHUM:

— BUOOPOM 1 3aCTOCYBAaHHSM palllOHAJILHOTO YKclia TpaHc(opMmarrii.

B nanuii yac iCHyIOTh CHCTEMH €JIEKTPOTIOCTauYaHHs 3 HEJOMYCTUMO BEIUKOIO
KUIBKICTIO TpaHcopmaliid; Tak, HaNpUKIad, Ha OJHOMY MeETalypriiiHomy
koMOiHatTi € Hanpyru - 500, 220, 110, 35, 10, 6, 3, 0,5, 0,38 1 0,22kB. a6o,
HAIPUKJIAJ, TPy HOBUX MPOMUCIOBHUX MIAIPHUEMCTB, CTBOPEHO 3a OCTaHHI ~2(
pokiB MarwTh Hampyry 500, 220, 110, 35, 10, 6, 0,38 1 0,22xB. Taki Benuki
KUIBKOCTI HAmpyr TATHE 3a cO00I0 HE OMpaBJaHO BEJIMKE YUCIO TpaHchopmarlii
(I’ SAITH-IITICTB).

3acToCyBaHHS Ha MPOMUCIOBUX HIANPUEMCTBAX PALIOHATBHUX HAIpPyT
MPUBEE 10 CKOPOUEHHS Yucia TpaHncopmallli 10 ABOX-TphoX. B 1bOMy BUITAIKY
C€KOHOMIS eJIeKTpoeHeprii cranHopuTuMe He MeHIe 10-15% Beboro 1 crioKuBaHHS
MIPOMUCIIOBUM T ATPUEMCTBOM.

[lpyurHaMu TOSIBU  HEpPAIIOHABHUX CHUCTEM  EJIEKTPOIIOCTAYaHHS B
MPOMUCIIOBOCTI € X TOCTIMHE 3pOCTaHHS 1 PEKOHCTPYKIliS MPU JIOKAIBHOMY
BUPILIEHH] 3aJa4 €JIEKTPONOCTaYaHHs BCSKUW pa3, KOJM HacTae HEOOXITHICTh
PEKOHCTPYKIIT IIMX CUCTEeM. 3acTtocyBaHHs Hampyru 20kB mormo Ou cnpusiti
PI3KOMY CKOPOYEHHIO YKciia TpaHchopMmarriii;

— BHOOPOM 1 3aCTOCYBaHHSIM pAIllOHATBHUX Hampyr. 3acTOCYBaHHS
palioHAIBHUX  HAMpPyr B  CHCTEMaxX EJIEKTPONOCTaYaHHS IMPOMHUCIOBHUX
MIJNPUEMCTB Ja€ 3HAYHY €KOHOMIIO IO BTpaTax €JICKTPOCHEPTIi.

[TprunHamMu 3acTOCYBaHHs HEpalliOHAIbHUX HANPYT € MOCTIHHE 3POCTaHHS
€JIGKTPOCTIOKMBAHHS 1 BHUPIMICHHS OKPEMHUX 3aBJaHb EJIEKTPONOCTAayaHHs, Ta
BUMOTM E€HEProCUCTEM 3/IMCHIOBATH >KMBIICHHS Ha Hampys3i, ska € B JaHid

eHeprocucremi. HepamioHanbHi pillieHHS B IIbOMY HaNpsIMKY IPUBOJISATH JI0 TOTO,
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IO B EKCIUTyaTallll 3HaXOJAThCS CHUCTEMH EJIEKTPONOCTAaYaHHA, B SIKUX BTPaTU
eJIEKTPOEHEePTii 10X0oaaTh 10 35-40%.

—MpaBUIBHUM BHOOPOM MICISl pPO3TAIlyBaHHSA IEXOBUX 1 TOJOBHUX
po3nmoAUThYMX  (MOHWXKYBAJIBHUX)  MIJACTaHIW. Po3MimeHHs  KUBUIBHUX
MIJICTAHIIIA Y BUIMOBIIHUX IIEHTpaxX EJEKTPUYHMX HaBaHTaXXE€Hb 3a0e3reuye
MIHIMaJIbHI Pi4HI TIPUBENICHI 3aTpaTh. Besike 3MileHHS )KUBUJIBHOT MICTAHINT 3
[EHTpa CJIEKTPUYHUX HaBaHTAXKEHb BeJEC N0 30UIbLICHHS LHUX 3aTpar 1
M1JBUIIIEHHIO BUTPAT €JIEKTPOCHEPTi.

[TinTprMaHHs Hanpyry, OJM3bKO1 4O HOMIHAJIBHOI, SIK IPABUJIO MPOBOAUTHCS
3a paXyHOK PETYyJIOBAHHS HANPYTH PI3HUMH JOJATKOBHUMH MPUCTPOSMHU, B TOMY
yucii 1 PITH. IIpu nipoMmy 0co611MBO B yMOBax riIMOOKOT0 PEryJIIOBaHHS HANPYTU
MaroTh MICIE JOJATKOBI BTPATH €JIEKTpoeHeprii. B Takux Bumnaakax eheKTUBHIIIE
3aCTOCOBYBATH IIIJIBUIIEHY HOMIHAJbHY Hampyry, IO 3HAYHO BUTIJIHIIIE
€KOHOMIYHO.

3aranpHa 3aa4a OMTHUMI3AIlil CHCTEMH MPOMUCIOBOTO €JIEKTPONOCTAYaHHS
KpIM BKa3aHHMX BHUIIE TTOJIOKEHb BKIIIOUAE TAKOXK PalliOHATIBHI PIICHHS IO BUOOPY
ClYeHb MPOBOAIB 1 KM KabesiB, crnoco0iB KOMIEHCAlli PEaKTUBHOI MOTY>KHOCTI,
aBTOMAaTH3allli, TUCTIeTYepu3aIlii Ta iH.

OnTuMizarliss BApOOHUYHMX TPOIECIB B CYKYIMHOCTI 3 ONTHUMI3AIIEI0 CUCTEM
MIPOMUCIIOBOTO €JEKTPONOCTaYaHHs MOXE€ 1 MOBHUHHI JaTH JEepKaBl J0JATKOBI
pecypcH 3a paXyHOK CKOPOUEHHS HEMPOAYKTUBHUX BUTPAT.

[IpoekTaHTH €JEeKTPUKU MOBHHHI 3pOOMTH BCE BiJ HUX 3ajexHe, 100
NMPOEKTOBAaHI HHUMH EJIEKTPONPUCTPOi O MOMKIUBOCTI MEHIIE BIUTUBAIM Ha
pO3TalIyBaHHs 1 €KCIUTyaTalil0 TEXHOJOTIYHOro 00JIaJHaHHsI, 3a0e3neuyodn Ipu
IbOMY BUCOKY HaJIIMHICTh 1 0€3MeKy NpU eKCIuTyaTalli HIUX YCTaHOBOK.

JIisi mpaBWIIBHOTO BUIMICHHS TOCTaBJIEHUX 3a7a4 HEOOXiJHA Y3To/KEeHa
poOoTa JEKUIBKOX TPOEKTHUX OpraHizaimiii, ab0o CTBOPEHHS €IUHOTO
KOOPJIMHALIMHOTO EHTPA, SKUH MOBUHEH MPOBOJUTH YB’SI3KY MMPOCKTHUX PIllICHb,

10 TPUUMAIOTHCA PI3HUMHU MPOEKTHUMHU OpTaHi3allisIMHU.
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Konmu 3actocyBaHHS PINIEHh CHCTEMH €IIEKTPOINOCTAaYaHHS BXOIUTh B
OPOTHUPIYYST 3 BHUMOTaMHU OyMiBEIbHUKIB a00 TEXHOJIOTIB, MUTAaHHS TOBUHHI
BUPIIIYBATHUCS HA OCHOBI TEXHIKO-€KOHOMIYHOI'O ITOPIBHSIHHS BapiaHTIB.

[Tpu po3poOdii cxemu eNEeKTPONOCTaYaHHS BPaXOBYIOTHCS TAKOXK PEKUMHU
poOOTH eJIEKTPOCIIOKMBAYIB, 30KpeMa CIIOCO0H 1 9acTOTa IMyCKY ABUTYHIB, ITyCKOBI
CTpUOKM  HaBaHTaXE€Hb  CJICKTPOJBUTYHIB Ta 1H. Ilpu mnpoekTtyBaHHI
€JICKTPOTIOCTA4YaHHS MiANPUEMCTB 1 pailoHIB MOBUHEH IMOCIHiJOBHO MPOBOJAUTUCH
OPUHIMN |, JAelleHTpaizamii TpancopMmarii 1 KomyTaiii einekTpoeHeprii. B
pe3yabpTari JAeleHTpatizamii 1 MaKCUMalbHOTO HAOJIMKEHHS JIKEepesl BUCOKOI
HaIMpyTH 10 €JIEeKTPOYCTAaHOBOK CIOKMBAYiB 3BOJSATHCS JO MIHIMyMY MEpEKUBHI
JIAHKU 1 CTYIEHI MPOMIKHOI TpaHchopmMarllli 1 KoMyTallii, 3HUKYIOThCSI TIEPBUHHI
3aTpaTH 1 3MEHIIYIOThCS BTPATH €HEPTIi 3 OJTHOYACHUM II1JIBUILICHHSIM HaJ{IMHOCTI.

Cucrema eleKTpornocTayaHHsl B IJIOMY MOBUHHA OyTH MoOyJ0BaHa TaKUM
YUHOM, 00 B YyMOBax IICJsA aBapiMHOIO pEeXUMY, IICIA BIANOBIIHHUX
NEepeKNIIoueHh BOHAa Oyna 34aTHa, SK MPaBWIO, 3a0€3MEYUTH HKUBJICHHS
HABAHTAXKEHb IMIANPUEMCTBA (3 TEBHUM OOMEXKEHHSM) 3 BpaxXyBaHHIM
BUKOPUCTAHHSA BCIX JOAATKOBUX JDKEPENT 1 MOXKJIMBOCTEH pe3epBYBaHHS
(mepemMuuku, 3B’SA3KM 10 BTOPUHHIN Hampy3i, aBapiiiHl JDKepelna Ta 1H),
MepeBaHTAXYBAIBHOI 3JaTHOCTI OOJiagHaHHA Ta 1H. [lpuw 1bOMY MOXIHBI
KOPOTKOYACHI TIEPEPBH JKUBIEHHs €JIEKTPOCIIOKMBaviB 2' kareropii Ha wdac
BUKOHAHHS HEOOX1THUX MEPEKITIOUEHbD 1 IEPEPBH B )KUBJICHHI €JIEKTPOCIOKUBAYIB
3" kareropii Ha yac 10 1 go6u.

3amaul onrTuMizalli MOBUHHI BUPIIIYBATUCA 3 TOYKH 30py CHUCTEMHOTO
nigxony. Ilpu mpomy BuHOIp palliOHATBHUX PEKHUMIB POOOTH  CUCTEM
CJICKTPONOCTaYaHHsI POMUCIIOBOTO MIAMPUEMCTBA HEOOXIAHO MPOBOAMTH,
OIIHIOIOYN €KOHOMIUHY €(heKTUBHICTh pOOOTH BCHOTO MIAMPUEMCTBA B IiIoMy. B
JESKUX BUTIAKAX MPU ASPIIUTI TOTY>KHOCTI B CUCTEMI1 €IIEKTPOTIOCTauYaHHS OLTBIII
BUT1JTHUM MO€E OYTH MOHMXKEHHS Hanpyru Ha 5-10% nopiBHSHO 3 HOMIHAJILHUM.

[le#i 3axim mo3Bosisie mis OaraThbOX BUPOOHUIITB O€3 3HAYHUX 30UTKIB IS
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TEXHOJOTIYHOTO TPOIeCY 3MEHIIUTH 30UTKM B MOPIBHSIHHI 31 30MTKaMU Bij
MIPOMUCIIOBOTO BIAKIIOUEHHS, 10 YaCTO 3aCTOCOBYETHCS B JAHUI Yac.

CucTeMHUM MIAX1T TPU BUPIIMICHHI ONTHUMIZAIIMHUX 3a1a4 Iepeadadae
KEepYBaHHs SKICTIO €JIEKTPOCHEPTii, HampaBlICHWW Ha 3MEHIIEHHS I BTpaT B
CUCTEMaxX IMPOMUCIOBOIO €JEKTPONOCTAaYaHHs, a TaKOoXX Ha MIABUIICHHS
MPOJYKTUBHOCTI MEXaHI3MIB 1 SKOCTI BHMYIIEHOI mpoaykuii. KomruiekcHe
pilieHHs 1€l mpoOnemMu 3a0e3nedyye BCEOCSIKHE IMiIBHIIEHHS €(QEeKTUBHOCTI
HapOAHOI0 FOCIOIapCTBa.

bineme 50% Bcl€i enekTpoeHeprii, MO BUPOOISETHCA B HAIIIA KpaiHl
CTIOKUBAETHCS POMHUCIOBIUMH ITiITPHEMCTBAMHU.

Crio>kuBaul €JIEKTPOCHEPT1li MPOMHUCIOBUX MIJMPUEMCTB HOIUISIOTHCS HA
HACTYIHI TPYIIH:

- croXuBayl Tphox(dazHoro crpymy Harpyroro 10 1000B, yactororo 501;

- CIOMBavl Tpbox¢a3Horo crpyMy Hanpyroro Buie 1000B, vactoToro 500w

- cCokuBayl ogHO(azHoro cTpymy Harpyrorw a0 1000B, gactororo 5001,

- CIIO’KHMBaYl, SIK1 TIPAIIOIOTh 3 YaCTOTOO BIAMIHHOKO Bij 501, sk

- JKUBJIATHCS BlJ] IEPETBOPIOIOUMX MIJCTAHIIN 1 YCTAHOBOK;

- CIIOKMBa4l TOCTIHHOTO CTPyMy, SKI >KUBIATHCS BiJl TEPETBOPIOIOYUX
IIJICTAHIIH 1 yCTAaHOBOK.

Ji1s mpaBUBHOT TOOYTOBU CUCTEMH ITPOMHUCIIOBOTO €JIEKTPOMOCTaYaHHs BCIX
CTIIO’KHMBAYiB MEpEePaxOBaHUX BUIIE TPy HEOOX1THO BUSICHUTH:

1. Bumoru, sxi oOymoBieni aitounmu JlpaBunamu  ycTpoilicTB
enexktpoyctaHoBok” IIYE no HamiiHOCTI XMBJIEHHS criokuBadiB (1-a, 2-a 1 3-Ta
Kareropii);

2. PexuM poboTH (TpUBaIUii, KOPOTKOUYACHHM, TOBTOPHO-KOPOTKOYACHHM);

3.Micust posTamryBaHHS CIIOKHBAYiB E€JIEKTPOCHEPTrii, HEOOXITHO TaKOXK
BUSICHUTH CTallilOHApHI BOHU YU MIEPECYBHI.

B nanwii yac enekTponocTayaHHs MPOMUCIOBUX MIMPUEMCTB 311MCHIOETHCS
Ha 3MIHHOMY CTpyMi. [[s1 >KMBIEHHS TPYNU CHOKMBAYiB MOCTIHHOTO CTPyMY

CIOPY/IKYIOTbCSL  MEPETBOPIOIOYl  MIJCTaHIli, HA SKUX BCTAHOBIIOIOTHCS
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NEPEeTBOPIOIOYl  arperaTd:  HAIiBIPOBIIHUKOBI  BUIPOCTYBaul,  PTYTHI
BUIIPOCTYBAaui, ABUTYHU-TEHEPATOPU 1 MEXaHIYH1 BUIIPOCTYBAUI.

[lepeTBoprotoui arperaTv >KMBJISTBCS BiJ Mepexi Tpbhox(azHOro cTpymy i
TOMY € CIIO)KHBa4YaMU TPbOX(a3zHOTO CTPYMY.

CnoxuBayl MOCTIMHOTO CTpyMy, SIKI MalOTh 1HAMBIAYyajdbHI MEPETBOPIOIOY]
arperaTv: €JEKTPONpPHBIA IO CHCTeMi1 TIeHepaTop-ABUTYH, BEHTUJIbHUUN
CJIGKTPOTIPUBI 1 T. 1H. € 3 TOYKH 30py EJIEKTPONOCTAa4YaHHS CIOXHBaYaMu
TphOX(a3HOTO CTPYMY.

Taxkumu CIIO’KHBAYaMH € BHYTPIIITHBO i APHEMCTBOCHKUHT
eNeKTpu(ikoBaHUM TPAHCTIOPT, YCTAHOBKHU €IEKTPOII3Y, MAHOMHO-TPAHCIOPTHUX
1 JE€IKUX 1HIINX MEXAHI3MIB.

3rigHo [IYE enekTpoTexHI4HI yCTAHOBKH, K1 BUPOOJISIIOTh, IEPETBOPIOIOTH,
PO3NOJUISIIOTE 1 CIIOKHUBAIOTh €JIEKTPOEHEPTil0 AUIATHCA Ha €IEKTPOYCTAHOBKH
Harnpyroro g0 1000 B i enextpoycranoBku Hanpyroto Buie 1000 B.

EnexTporexHiyHi ycTaHOBKHM Hanpyroro 10 1000 B BUKOHYIOTBCS SIK 3 TIIyXO
3a3eMJICHOI0, TaK 1 3 130JIbOBAHOIO HEUTPAJIIIO, @ YCTAHOBKH MOCTIHHOTO CTPyMY 3
[IYXO0 3a3€MJICHOIO 1 130JIbOBAHOIO HYJILOBOIO TOUYKOIO.

EnexTpudHi yCTaHOBKH 3 130JbOBAHOI0 HEHUTPAILIIO CIIIJI 3aCTOCOBYBATH IS
MIJBUIIEHHS HAIIAHOCTI KUBJICHHS CHUCTEM IMPOMHCIOBOTO E€IEKTPOIOCTAYaHHS
(TopdoB1 po3pOOKH, BYTiIbHI IIAXTH Ta 1H) MPU YMOBI, IO B I[OMY BUINAIKY
3a0€3MeuyeThCSl KOHTPOJIb 130JIA1111 Mepexki 1 MITICTh MPOOMBHUX 3aMOO01KHUKIB,
IIBU/IKE BHUSIBJIICHHS MIEPCOHANIOM 3aMUKaHb Ha 3€MIIO 1 MIBUJKE YCYHEHHS 1X ab0
ABTOMATHYHE BIIKJIIOYCHHS TUISHOK 3 3aMHKAaHHSIM Ha 3€MIIIO.

B 40THUpHOXTIPOBIIHUX MEpekax 3MIHHOTO CTPyMy, a00 TPbhOX MPOBIIHHUX
Mepexax MOCTIMHOTO CTPyMYy JUIsl YCTAHOBOK 0€3 MiJBUIIEHOI HeOe3MeKH TIIyXxe
3a3eMJICHHS HENTpasi 000B’I3KOBE.

Enextpuuni yctanoBku Hanpyroro Buiie 1000B moaiisroTsCs Ha yCTaHOBKHU:

- 3 130JIbOBAHOI0 HEUTPAILIIO (HAIpyrow 10 35kB);

- 3 HEUTpaull0, BKIIOUYEHOI Ha 3EeMJII0 uepe3 IHAYKTUBHUN OIip IS

KOMIICHCAIIIT EMHICHUX CTpyMiB (Harpyroro 10 35kB i pigko 110kB);
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- 3 INIyXO0 3a3eMJieHot0 HelTpaio (Hanpyroto 110kB 1 Butie).

KpiMm mporo, BCi IIi yCTaHOBKH MOAUISIIOTECS HA YCTAHOBKH 3 MallUMU
CTpyMaMu 3aMUKaHHs Ha 3emiito (10 S00A) 1 yCTaHOBKM 3 BEJIMKUMHU CTPYMaMH
3amMuKaHHs Ha 3eMiaio (Oiabine S00A).

[To yacToTi CTpyMy CIIOXKHMBa4l €JICKTPOCHEPTii JUIATHCA Ha CIOKUBayl
npomuciaoBoi yacToTH (501') 1 cioskuBaui 3 BUcokoro (moHaa 10kI 1), MOBUIIIEHOIO
(mo 10kI'r) 1 mormxkenoro (Hmwx4ue 5S0I°1) vacroramu.

binpmiicte  CrokuBadiB BUKOPHUCTOBYIOTH €JIEKTPOCHEPTi0 HOPMAJIBHO1
IIPOMUCIIOBOT YaCTOTH. Y CTAHOBKH BHCOKI 1 TOBUIIEHOT YaCTOTH 3aCTOCOBYIOTHCS
JUTSl HAarpiBY IT1]1 3arapTyBaHHs, KOBKY 1 IITAMIIOBY METaIIB, Ta JUIsl IUIABKA METAJIIB.

Jlnst mepeTBOPEHHSI 3MIHHOTO CTPYMY IPOMHCIIOBOI YacTOTH B CTPyMHU
BHUCOKOI 1 MTOBUIIEHOI YaCTOTU CITy’KaTh JBUTYHU-T€HEPATOPH (E€JIEKTPOMAILIMHHI
MEepPEeTBOPIOBAYl), a TaKOX TUPUCTOPHI 1 10HHI mepeTBoproBayi. s oxep kaHHA
noBuieHoi 4actotd (mo 10k['m) 3acTOCOBYIOTH MEPEBAKHO TUPHUCTOPHI
nepeTBoproBaul  (iHBepTopu). [lis oxaepxkanHs yactotd 10kl 1 Buie
3aCTOCOBYIOTH JIAMIIOB1 T€HepaTopu. Bil 10HHMX TeHepaTopiB MOXHA OJEp:KaTh
yactotu a0 28001,

CroxuBayi eneKTpoeHeprii MOKYTh OyTH MOIJICH] Ha TPYNH MO MOAI0HOCTI
pexXuMiB, TOOTO MO MOAIOHOCTI TpadikiB HaBaHTaKeHb. [loain crokuBaviB Ha

IpyInu J03BOJIA€ OUIBII TOYHO BU3HAYATH CyMapHE €JIEKTPUYHE HABAaHTAXKEHHS.
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2 OIITUMIBALIA CUCTEMU EJIEKTPOITOCTAYAHHA ITAT «BAII-BY JI»

2.1 Metoauka po3paxyHKy BTpaT AaKTUBHOI €JIGKTPOCHEPrii B CHCTEMI

enextponoctauanus [TAT «BAIT-BY [I»

Bubip meTomy po3paxyHKy BTpaT akTuBHOI enektpoeneprii (BAEE) B cucremi
CJIEKTPOIIOCTAYaHHS BU3HAYAETHCS BUKOPUCTOBYBAHUMU JAaHUMU PO MapaMeTpu il
eseMeHTIB (omopiB). OcTaHHI JOCUTH CTaOLIBHI Ta OTPUMAaHHS iX HE MOB'S3aHE 3
BEJIUKAMH TPYIHOIIAMH. 3HAYCHHS ICHYIOUMX a00 MPOTHO30BAHMX CICKTPHUYHUX
HABAHTAKEHb BU3HAYAIOTHhCS a00 BIJOMHMH CIOCOOAaMH, BUKOPHUCTOBYBAaHWMHU B
yMOBax eKcIulyararlii, 800 00YMCIIOITHCS METOAAMU PO3PaxXyHKY, IPUUHATUMU B
MPOEKTYBaHHI. 3aJIeXKHO B1J] BULy Ta TOBHOTH 1H(GOpMAIIil TPO HABAHTAXKECHHS TIPU
po3paxynky BAEE octanHiM 4YacoM BUKOPHUCTOBYIOTHCS JE€TEPMIHOBAHI;
WMOBIpPHICHO-CTATUCTUYHI METOAM 1 METOAM, W0 BIANOBIIAIOTH YMOBaM
HEBU3HAYCHOCTI (HEUITKOCT1) iH(popMartii. [Tepri pekoMeHTIyI0ThCs, KO B IKOCTI
BUXIJTHUX JIaHUX BHUCTYMAIOTh MapaMeTpu €JIEMEHTIB MepexXi Ta eIeKTPUYHI
HABAHTAKCHHS.

[Ipu mpoBeneHHI po3paxyHKIB BTPAT PEKOMEHAYETHCS HANUOUIBII MPOCTUH 3
JNETEPMIHOBAaHUX METO/IIB, BPAXOBYE TPUBAIICTh IHTEPBAIIB 3 HANOUIBIIMMU
BTpaTaMu MOTY>KHOCTI, 3rifHo 3 skuM BAEE 3a pik (AW,, kB1Tron) BU3HaYaroThCA

3a GOpMYJIOIO:

AW.=AP 7, (2.1)

ne AP — BTpaTy MOTY>KHOCTI B PEKUMI MAKCUMAJIbHOTO HABAaHTAKEHHS MEPEXKI,
KBT;
T — TPUBAIICTh IHTEPBAJIIB TOJIMH 3 HAHO1IBITUMHU BTpaTaMU OTY>KHOCTI, TOJI.

I[J'IH BH3HAUECHHS OCTAHHBO1 BEJIMUMHM 3a3BUYAN BUKOPHUCTOBYETHCA HACTYIIHA

dbopmyna:
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TMCI
104

r=(0124+2"* 28760, (2.2)
ne T, 9UCIIO TOJUH BUKOPUCTAHHS MAaKCUMyMY HaBaHTa)KEHHS, SIKE 3aJICKUTh
BiJl peXXKUMY POOOTH MiIPUEMCTBA.

Bigomo, mo B Teopii NMPOEKTyBaHHsS CKJIAJHMX TEXHIYHMX OO0'€KTIB, IO
BUKOPHUCTOBYIOTh MIPHUHIIMIINA JEKOMIO3MIIT Ta i€papXii omucy 00'€KTiB, OCTaHHIH
nepeadayvae moIia Horo Ha piBHI, SKe 3a3BHUYail MPOBOAUTHCA 32 (QYHKI[IOHATEHOIO
O3HAKOIO 1 3aJIeXKUTh BIJI CTYIEHs JeTani3alii BioOpa)KyBaHUX BJIACTHBOCTEH 1
xapakTepucTuk o0'ekta. [I[puHITUTT 1EKOMITO3HUIIIT 03HAYA€E PO3OUTTS KOKHOTO PIBHS
Ha psiJ 4acTUH (OJIOKIB) 3 MOJKIIMBICTIO MOOJIOYHOTO MPOEKTYBaHHS 00'€eKkTa Ha
KOXXHOMY 1€papXiuHoMy piBHI OYE€BHUJHO, IO PO3MVIAHYTHH MIAX1A JOULIBHO
peanizyBaTu 1 Ipu MOJACIIOBAaHHI CUCTEMU €JIEKTPONIOCTaYaHHS.

BukopucToByeMo BHUlIE HaBEIE€HI IPUHLIUIIA B POOOTY MPOTrpamMu po3paxyHKy
BAEE B cucTemi €IeKTpONOCTayaHHs, a TakoX Ha (QOpMyBaHHA MOJENl
eHeproe()eKTUBHOI CUCTEMH, KIHIIEBOIO METOIO 3aCTOCYBAHHS SIKOi € OTpUMAaHHS
CUCTEMHU, 110 (YHKIIIOHYE 3 MIHIMAIBHUMH BTpaTamMu B Hid. [[ns moOymoBu miei
Mojenl po3ib'eMO CHUCTeMy eJEeKTpONocCTadaHHs Ha mifcucteMu (1iexoBa
enexktpuuHa Mepeka (LIEM), BHYTPIIIHBOMIANPUEMCTBOCHKA EJIEKTPOCHCTEMA
(B3EC), mxepeno xusnenns nianpuemcta (JXKII)), mo Bpaxosye ii iepapxiuHy
CTPYKTYpY 1 BU3HauUa€ CTPYKTYpPYy camoi Mojeli, 3TiaHo 3 sikoto cymapHi BAEE B

cuctemi (W, kBT roa/pik) Bu3Havathes 3a GopmyIioro:
W=W,+W, +W,, (23)

ne W, - cymapni piuni BAEE y Bcix enemMeHTax LEXOBOi €JIeKTpOMEepexi, 10
CKJIIQJAI0ThCA 3 BTPAT B ii MPOBITHUKAX 1 TPAHC(OPMATOPHUX TIICTAHITISAX;

Wi —Ha JKUBWJIbHUX Ta PO3MOIITEHUX IUTSTHKaX
BHYTPILIIHBOMIIITPHUEMCTBOCHKO1 €JIEKTPOCUCTEMHU;

Wi - B oKepenti KUBIIEHHS i IITPUEMCTBA.
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[HIMM 3 TPUHIAITB TPOEKTYBaHHS CKJIAJIHUX TEXHIYHUX CHCTEM € TaKOX
TUMI3a1is 1 yHi(IKalis IPOEKTHUX pillieHb. TOMY CTpYKTypa AaHOi MOJelli TOBUHHA
BIJIMOBIJIATA THUMOBIA CXE€MlI CHCTEMH E€JEKTPONOCTaYaHHS MPOMHCIOBOTO
nignpueMcTBa (pUcyHok 2.1), sika Moke OyTH JIETKO aJanToBaHa IiJ 1HII CXEeMHU
NUISIXOM 200 BUKJIFOYEHHS HEICHYIOUMX JUISHOK Ta €JIEMEHTIB, a00 1X J10JJaTKOBUM
BKJIFOUEHHSIM B P13H1 PiBHI CUCTEMHU 3 BiJIIOBITHUMH 3B'SI3KaMH.

TakuMm 4YHHOM, CKJIaJaHHS MOJENl CHCTEMH eJICKTPOIOCTa4aHHsI Oyje
3aCHOBAHO Ha MaTeMaTUYHUX 3aJIeKHOCTsX /it oounciaeHHss BAEE y 3a3nauenux
il miicucTeMax, Takux sK [I€X0Ba eJIEKTPOMEPErKa, BHYTPIIIHS €JIEKTPUYHA CUCTEMA
1 JDKEpesio KUBJICHHS mianpueMcTBa. i ckiagoBl Mojeni NOBUHHI NPEICTABISATH
co00I0 CaMOCTIHHI 00YUCITIOBAJIbHI OJIOKU, MIPUAATHI JJIs1 MOAANBINOT €(hEeKTUBHOL
peanizallii MoAeNi eJIEKTPOCUCTEMU CTOCOBHO JI0 CUCTEMHM €JIEKTPOIOCTAaYaHHS HE
TUIBKH B IIJIOMY IO MIAIMPUEMCTBY, a H y KO)KHOMY HOTO MiIPO31Ii OKPEMO.

JI1st no0y10BH MOJIENI LIEXOBOT EJIEKTPOMEPEK] BUSHAUUMO 3aJIEKHOCTI BTpaT
aKTUBHOI €JIEKTPUYHOI €HEeprii Bl MapaMeTpiB €JIeMEHTIB LEeXO0BOi Mepexi (3-ii
piBeHb Ha PUCYHKY 2.1), 10 TPENCTaBISAIOTH COOOI MPOBIAHUKU UISHOK
ocTaHHbOi, TpaHchopmaropu TII. YMOBHO 1LIEXOBY €JIEKTPOMEPEXKY MOMKHA
pO3AUTUTH Ha J1Ba (parMEeHTH 3 BIATIOBIIHUMH BTPATMU aKTUBHOI €JIEKPOEHEPTii B

HUX, CyMa SIKMX 1 BU3HAYUTH MPEJICTABICHI BTPATH B IIJIOMY:

W| :WC + Wm, (2.4)

ne W, — cymapHi BTpaTd aKTHBHOI €JIEKTPOEHEpTii B MPOBIAHMKAX JLISHOK
Mepexi 10 1000 B;

W,, — cymapHi BTpaTH akTUBHOI €JI€KTPOEHEPTii y TpaHCchopMaTopax LEeXOBUX
TpanchopmatopHux miacranmiit TTI.

Hexaii 11 meskoro 1exy € cykymHicTs i=1,N posmoxineanx Bysmis N. V
gucio N BXoauTh Bce, 10 MOBHHHO J>XMBUTUCH BiA TpaHcdopmaropiB j-i
tpanchopmaropHoi mincranmii TII, Hanpukmax, moryxHi omuauyHi [IE, sxi

HEMOXXJIMBO TIIKIIOYUTH A0 PO3IMOIIIBHUX BY3JiB, Tpojei Ta iH. Jlam mi By3iau
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MpeACTaBIICHI K MyHKTH po3noaiibHi (I1P;,) 3 po3paxyHKOBUME HaBaHTaXEHHSIMU
3a akTHBHOI P; (kBT) 1 peaktuBHOI Q; (KBap) MOTYKHOCTSAM 1 KOOPAUHATAMHU MICIh
po3aTairyBaHHs B IiaHi mexy ((xi yi), M).

Piyni BTpaTu akTHBHOI enekTpu4yHOi eHeprii B mepexi mo 1000 B mpu
KUBJICHHI 1-0r0 IyHKT PO3MOAUTY Big - TpaHchopMaTOpHOI IIiACTaHII]

O0YMCITIOIOTHCS SIK CyMa BTpAT Ha 1j-il 1isHIl wij (kBT roa/pik):
MN MN

ne M — KUIbKICTh IIEXOBUX TpaHC(HOPMATOPHUX ITICTAHITIN;

Wi — IMUTOMHI MapaMeTp BTpatr 1j-i AUISHKA Mepexi Ha | KM JIOBXKHHH,
0OyMOBIICHHI CTPYMOBUM HaBaHTa)KEHHSIM 1-0r0 By3ja Mepexi li (A) 1 mutomum
OINOpoM JUISHKH lij (OM / KM), IpU pIYHOMY YHUCIII TOJJUH MAaKCUMYMY BTpaT T

(ron):

w;=3177,107. (2.6)

CTpyMOBe HaBaHTaXEHHS I-OT0 By3Jla IIEXOBOI CIECKTPUYHOI MEPEeKi MpHU

HOMIHANBHIN HATIPY31 U 0uen (KB) 00UHCTIOETHCS SIK:

Ii = Pi2 + Qiz/(\/guHOMueM)i (27)

[TuTomuii omip ij-0ro JUISHKH MEpPEKi 00OYMOBIICHHIA IEPESTUHOM IPOBITHUKA
Sij (MM?) 1 TTMTOMOIO TIPOBIAHICTIO MaTtepiany Horo xumm Yij (1/oM © MM? - M) TIpu

KUIBKOCTI HUTOK ITPOBITHUKA HA KOXKHIM JUISIHIN Njj (IUT.):

rl-j:lOOO/(yl.js,-jni]). (2.8)
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3a3Ha4yeHi BUIIEC MUTOMI OMOPH 1j-UX JUISTHOK, SIK BUIHO, 3aJI€KATh BiJl THITY
NPOBITHUKIB, Mepepi3 sSkux ansg mepexk 1o 1000 B Bu3HavaeThcs CTPyMOBUM
HaBaHTa)KEHHAM MyHKTY posnoziry IIP; () 1 mepeBipseTbes 3a MOTOMKEHHSAM 3
CTpyMaMH YCTaBOK arapaTiB 3aXUCTY, 3yMOBJICHUMH IUMHU K CTPyMaMH. Y TaKOMY
BUIIAJKY BIJCYTHIH BIUIMB Ha BHOIp mepepidy 3B'SI3KYy MK I-UM PO3IOIIILYAM
nyukToM PII i j-oro TpanchopmaTopHoro migcraniiero TII, 1m0 BigOHMBa€ThCS Y
T10JIaJTBIIIOMY 3aITHCOM ITUTOMOTO OTIOPY 1j-UX TUIHOK 3a (hopmysioro (2.8) Tibku 3

OJIHUM I-UM 1HIEKCOM.

s HOMM2

JUKIIM2
M2 |

R I —_—
Su, i, Swynez, Ry,
Vi, Lis Vaennez, Lasinez
“Irm T - 1j! I
| |
e L BII\I] 1
BKIII . . (I
sk Pir, Qi QBKIInI
- i1, M,
\(Z: Iill. <;/. t BITE: BITE: BITEx: ;:::x: lillll'llll,
ENT l T’ruj T —[ Tlim |
Snomj Suomn
| | | m my |
| ; | | ; PO | ; |
| a b Ly oy |
THEKM A 23 l;l\lljk";"l' l _;5':7",7"“7" k Kl
Qukin - Qukn, {:, i y AN KT
ZIIS' - ZII3 P, Qi ZII3 L

1P 1P 1P~

Pucynok 2.1 - TunoBa cxeMa CUCTEMU €JIEKTPOINOCTaYaHHS MPOMHUCIOBOTO

M1PUEMCTBA
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VY 3anexHocTi (2.5) noBxuHa IIASHKA Mepexi lij (kM) Moxke Oyt oO4mcieHa
3a KoopauHaTamH |-0i TpaHchopMaTopHOi miacraHmii (Xj, Yj) 1 I-MX MYHKTIB

posnoainy (Xi, Vi), BAKOPUCTOBYIOYH, HAIPUKIIA, IPUHIIAI HAWKOPOTIIOT BiICTaHI:

l;= \/ (xi-xj)er(yi-y/z/l 000, (2.9)

a00 3 ypaxyBaHHSIM PEaJIbHOTO TUIAHY PO3MIIIEHHS YCTaTKyBaHHs B LIeXy, TOOTO
KOPUTYBAHHSIM JOBXKMHM JUISHKH BIJIMOBITHO TPOIMOHOBAHINA Tpaci MPOKIAJIKH
MEpEexi.

PiuH1 BTpaTh aKkTUMBHOI €JIEKTPUYHOI €HEPrii B LIEXOBUX TPaHCHOPMATOPHUX
MIJCTAHIIIAX TPU YCTAHOBII Ha HHUX TpaHCPOPMATOPiB, BIAMOBIAHHX t-omy

TUIIOPO3MIPY, OOUMCIIOIOTHCA K CyMa BTPAT B OCTaHHIX Wit (KBT-ron/pik):
— VM

TyT 3HaueHHs BTpaT B TpaHcpopmaropax oOyMOBJIEHI iX 3aBaHTAKEHHSM 1

TEXHIYHUMU XapaKTePUCTUKAMU:

wj;=m;Px; T +ijKjtk3’j2tT-, (2.11)
ne  Mj, Pxjy — KUIbKICTh (IIT.) 1 BTPATH HOTY)KHOCTI B TpaHcpopmaTopax (Ha
BUXPOBI CTPYMH 1 IlepeMarHiuyBanHs) j-o1 TpanchopmaTopHoi migcraniii (kBt);
T’sj — TpUBAIICTh BKIIOUEHHS PO3MIIAHYTOI TpaHC(HOPMATOPHOT MIACTAHIIT (4);
Pxjt — HOMIHaJBHI BTpaTH IMOTYXHOCTI B OOMOTKax TpaHcopmaTopa j-oi
TpaHchOpMAaTOPHOI MmiIcTaHIIii t-oro BUKoOHaHHS (KBT);
7 — YMCIIOTOIMH MAKCUMYMY BTpart j-0i TpanchopMaTopHOi miacTaHmil (9).

Tyt KoedimieHT 3aBaHTaKEHHS TpaHCchOpMaTopa:
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kit =Sil (M;SHom;t), (2.12)

ne Sj — eNEKTpUYHE HAaBaHTAXCHHS IO TIOBHIM MOTYXHOCTI  J-Oi
TpaHchopMaTOpHOi MiACTaHIl, 00yMOBICHA TEPETIKOM MYHKTIB PO3IMOALTY, IO
MJIKTF0Yar0ThCs 10 Hel (KBA);
Suonjt — HOMIHAIIBHA TIOTYXHICTh TpaHchopmaropa j-oi TpaHCPOpMATOPHOT
IiJICTaHII] t-0oro BUKOHAHHS (KBA).
[TincraBnsitoun B (2.4) 3anexnocti (2.5) 1 (2.10), 1 3aMiHIOIOYM B HHUX
BUIIICOTIMCAHI CKJIQJIOBi, OTPUMAEMO 3arajibHy (HOpMyTy OOYMCIEHHS CyMapHUX

BTpaT aKTUBHOI €JIEKTPUYHOI €HEPTii B LIEXOBIM €JIEKTPOMEPEIKI:

J1! J
2 2
MN P. +Q- 1 ~
+2.2.( 2' : \/(Xi —Xj)2-|-(yi _yj)zfi 1073 + (2.13)
Jr u yij'sij'nij
HoMI[OM
+ZJ:(mJ XJt 6] +m— KJt—SZ TJ)
J HOth

Beenemo B 3anexHicTe (2.13) momarkosi 3miHHI Xjj, Ty Ilepma 3 Hux
BiJIOOpaXka€ PO3MOJLT €JICKTPUUYHUX HaBaHTaXeHb (y BUTISIl JESKOTO TMEpesiKy
rpyn I1Pinpu pagiansHiil cxemi ixX miakiaIoueHHs) 3a Jpkepenamu xusieHHs (T11), a
Jpyra - ycTaHoBKy TpaHcdopmatopa j-oi TII meBHOro THmy t-oro BUKOHAHHS 3
BIIMOBIAHUMH TEXHIYHUMH XapaKTePUCTUKAMH (S,on, Py, Pi). 11 3MiHHI
JIO3BOJIAIOTH OMHUCATH B JIOCHIIKYBaHIM Mepexi 3B'S30K MIXK BYy3JIaMu 1
dbopmatizyBaTH MpOIEC PO3PAXYHKY BTPAT B HiM.

s o6niky KPM, BBeaeMo Takox 3MIHHY Quunj, 3HAUEHHSI SKOi BioOpaxae
TCHEPUPYIOYMMH HU3BKOBOJIBTHUMH KY B Mepexy HOMIHAJIbHY pPEaKTUBHY
MOTYXHICTh, TPU MIAKIIOYEHHI 1X 10 MIMH PO3MOAUTHYOTO MPUCTPOID HUBBKOI
Hanpyru (PITHH) j-oi TII. Tomi ¢popmyna (2.13) 3 ypaxyBaHHSIM BHILECKa3aHOTO

IIPUMME BUTJISAL:
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HomL[OC (2.14)

ne X - OyyneBa 3MiHHA, 110 XapaKTEPHU3Y€ 3B'I30K 1-OTOMYHKTY PO3MOILTY 3 j-
oiTpaHchopMaTOpHOi MiJACTaHINi, SKa NpUMae 3HAYEHHS pIBHE OJWHMUIN, 3a
HAsIBHOCTI OCTaHHKOI 1 HYJIIO TIPH 11 BICYTHOCTI;

Ty- OyzneBa 3MiHHa, sIKa IOPIBHIOE OJJMHULI IIPU YCTaHOBIII TpaHChopMaTopa
Ha j-0oiTpaHchOopMAaTOpHI MiACTaHIIIT AESIKOT HOMIHAIBHOT MOTY>KHOCTI Syt 1 HYJTIO
- 32 HOT0 BiICYTHOCTI;

T - KIIbKICTh HOMEHKJIATYPHUX BUKOHAHb TPAHC(HOPMATOPIB, TOMYCTUMHUX 10
PO3IIIAlY IO MOKJIMBOCTI iX BUKOPUCTAHHS HA KOHKPETHOMY ITiIIIPUEMCTBI.

Jliis noOyn0BU MoJiel BHYTPIIIHbOIIAIPUEMCTBOCHKOI €IEKTPUUHOI CUCTEMU
BUJIIJTUMO OCHOBHI 11 eieMeHTH (2-uil piBeHb Ha pucyHKy 2.1.): Po3noainbHi By3i1u
Buie 1000 B - PII; By3nu BiaramyxeHss, siki € abo nexosumu TII, a6o BIIE, a
TaKOX JIHIT enekTpornepenadi. L{s Mmepexa mae oguH abo KUTbKa JXKEPET KUBIICHHS
(JI°K), mampukiian, rojgoBHa mignpueMctBochka mifcraniis (I'311), 13 3aganumu
3HAYEHHAMHM HOMIHAJIBHOI HANpYyrd IIWH PO3MNOAUIBYMA MYHKT HOMIHAJIBHOT
Harpyru (PITHH) 1 cTpymiB KOpOTKOTO 3aMUKaHHS Ha HUX. B sKOCTI mxeperna
PEaKTUBHOI OTY>KHOCTI TYT BUKOPHUCTOBYIOTHCS 200 BUCOKOBOJIETHI KOMITEHCYIOUH
npuctpoi ( BKII ), abo cuaxponni asurynu Buiie 1000 B, 1o mpaifioroTs B pesxumi
nepe30yaKeHHS.

3B'I3KM MDK JDKEPEJIOM JKUBJICHHS 1 PO3MOAUIBYMM IMYHKTOM BHU3HAYAIOTh
CXeMy JKUBUJIBHOI, a MDK PO3MOAUIRYMM TYHKTOM Ta TpPaHCHOPMATOPHOIO
nigcranuiero (BIIE) - po3noauibHoi mMepex. [lpu nboMy MOXyTh OyTH BUMAAKU
0e31mocepeTHHOTO MIKIIOUECHHS YaCTUHU 200 BCiX TpaHCHOPMATOPHUX MIACTAHIIIHN
0 JDKepena JKUBJICHHS Mepexi, 10 OOyMOBJIGHO 1ii TOMOJOTIYHUMHU Ta
C€HEPreTHYHUMHU TMOKa3HUKaMU. AHAJIOTIYHO BUIAJKY 3 ILEXOBOK EJIEKTPUYHOIO

MEpEXero BioOpa3nuMo cxeMu po3noaiasHoi (3B's3ku Mk j -um TII (BIIE) 111 -um
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PII) 1 xuBuibHOI ( 3B's13k1 Mixk 11 - 01 PI1Taj1 -um JIXK) mepex OyneBumMu 3MiHHUMU
- Xijir 1 X jait.

EneproeekTHBHICTh BHYTPIITHBOIII IMTPHEMCTBOCHKOT €IEKTPHYHOT CUCTEMHU
TaKOXX BH3HAYATHUMETHhCS MIHIMAIBHAMH CYMapHUMH BTpaTaMH AaKTHUBHOI
CJICKTPUYHOI €HEepTrii Ha AUISTHKAX PO3MOAUIHHOI 1 XKUBUJIBHOI MEpexX, a, OTXKe, 1

OCHOBOIO MOJICITI € OOYMCIICHHS IIMX BTPAT Ha 3a3HaueHuX Aursakax (W) ):

WII= Wp+W9fc (2 15)

ne W, W, cymMapHi BTpaTu aKTUBHOI €JIEKTPOEHEPrii Ha BCIX PO3MOAUIBYUX 1
JKUBJIAYUX JUISHKAX BIAMIOBIIHO.

Tak Ik OCHOBHUMU €JIEMEHTAMH 111€1 MEepeXi € MPOBIIHUKHU, TO BTPATU B HiA
OyIyTh BU3HAYATHUCS aHAJIOTTYHO BUIIEC HABEJIEHUMHU (HOpMyJIaMU, TUTHKH 31 CBOIMH

MEpEKEBUMU Ta PEKUMHHUMH MapaMeTpaMu, a 3aJeXHICTh (2.15) npuiime BUTIIAL:
_ VNI yM Ml NI
W= 2it=1 %=1 Wit Xjir + Xj1=1 Zir=1 Wity Xiaj1» (2.16)

ne M - KuIbKICTh AUISHOK PO3MOJUIBHOI MEpexi, sika MpU pajiaibHId cxemi
MIKITFOUYEHHS MOXKE BU3HAUATHUCS YUCIIOM TpaHC(HOPMATOPHUX MiICTAHIIIN (INT.);
N1 i MI-KiIbKICTh PO3MOAUIBYMX TMYHKTIB T4 BUCOKOBOJBTHUX IMPHUCTPOIB
Mepexi BIANOBIAHO (IIT.);
Wii1, Wi1ji—BTpaTH aKTUBHOI eJIeKTpUYHOT eHeprii Ha ji 1-i ta 1] 1-if minsHKax
PO3MOAUIBHOI 1 KUBWIBHOI Mepex (KBT-ron / pik), K1 00UKUCTIOIOTHCS HACTYITHUM

YUHOM:
Wjil :3]JZIIRﬂ]leO_3, (217)

Wi =38 Ri1;1,i1 107, (2.18)
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ne  ljis, ligj1 i Rji1, Risja - po3paxyHKOBI cTpyMOBI HaBaHTaXeHHSA (A) 1 onopy (Om)
Jil-i Ta i1j1-1 qinstHOK Mepexi;

Tujy Tuil- TPUBAJIICTh MAKCUMYMY BTpaT aKTUBHOI MOTYXHOCTI 11-0ro Ta j1-oro
BY3JIIB Mepexi (9).

Omnopu 3a3HaYCHMX [UISHOK MEpeXl 3ajekaTh BiJ THUIY IPOBITHHUKA:
nepetuny (Sjil, siljl), maromoi mpoBigHOCTI Matepiany Horo >xumu (yjil, yiljl),
KUIbKOCTI HUTOK B HhOMY (Njil, Niljl), a takox Bix momxkun aimsaok (ljil, liljl).
OcTanHl OOYMOBJIEHI TOIOJIOTIEID MEPEXKI, @ TAKOX TPACCUPOBKOIO MPOKIIAJIKH
npoBiHKKIB. Hanpukiaz, npu npoBeeHH!1 11 0 HAMKOPOTIIIM BiACTaH1 TOBXKUHA
JUISTHOK BU3HAYAETHCS aHAIOTIYHO popmyni (2.9), a mo nmepumerpy OyAiBil BOHA

O0YHCITIOETHC SIK:
lir=eeal |y, | (2.19)
lijj1= |xi1'xj1 | + |yl.]—y].] |’ (2.20)

ae  (X,Y;), (Xi,Yir) © (Xj1,Yj1) - KOOpAMHATH PO3MILICHHS |-i TpaHC(HOPMATOPHOT
MiJICTaHIl1,i1-0r0 po3moAiILYOro MyHKTY Ta j1-0r0 BUCOKOBOJIBTHOTO MPUCTPOIO Y
IIaH1 mianpueMcTBa (M).

Tak sk B 1aHOMy BUIAJKy B po3nonauibHoMy By3il (PII) He nepenbavyaeTses
TpaHchopmallisi, TO HOMIHAJIbHI HAIPYTH IBOX Moro piBHIB 30iratotbest  (Unomp3Ec,
kB). Toku niuassHOK po3moauibHOI Mepexi ljii 3amexars abo BiJ aKTUBHUX 1
PEaKTUBHUX EIIEKTPUYHUX HABAHTAXEHB |-0i TpaHCPOpMATOpHOI miacTaHmii - Py,
Q'j, (xBt, xBap), 1m0 BH3HAYAIOTHCS 3 YpaxXyBaHHSIM BTpaT MOTYXXHOCTEH Yy
tpanchopmatopax (4P, AQm;) 1 TOTYKHOCTEH BUCOKOBOJBTHUX KOMIIEHCYHOUU
IPUCTPOiB, abo BiJ HOMIHaIbHMX MOTyX)HOCcTed BIIE mnpu ix oauHOYHOMY
H1AKII0YEHHI J0 11-0r0 po3moaiib4oro NyHKTY.

Toku paunsgHOK Mepexi XuBIEHHS lijjiz OOyMOBIIEHI HaBaHTAKEHHSAMHU 3a

aKTUBHOI 1 PEaKTUBHOI MOTYyXHOCTeH il-oroposnomimeyoro myHKTY (Pi, Qi) 1
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TeHEPY€ETbCA TOTYXKHICTIO JpKepena peakTUBHOI MNOTYXKHOCTI (Qgnis,  KBAp),
H1AKIIOYEHUX A0 Hel. 3a3HaueHl eIeKTPUYHI HABAaHTAXKEHHS MOXKYTh OyTH OTpUMaHi
a00 3a MOKa3aHHSIMHU BCTAHOBJICHUX Ha PO3MOJUIBYMX MyHKTAX MPUIAJIIB OOIIKY,
a00 o0uMcIeH1 OJJHUM 3 aHAJITUYHUX METOJIB, HAPUKIIAA, KOeQillieHTa MOTHUTY.
[Tincrapnstoun y Gopmyny (2.16) Buiieonucadi 3MiHHI OTPUMAEMO MOJIEIb
BHYTPIITHBOIII ITPHEMCTBOCHKOT €JIEKTPUIHOT CHCTEMH, 1[0 BPAXOBYE KUBUIHHHM 1
PO3MOAUTEHUN PiBHI MEpPEXi, IO BioOpaXkae 0COOTUBICTh PO3TISHYTOI CUCTEMH -

1€papX1YHICTB:

NI M

P’ +Q] ] 3
WH: 2 2 (( jiITMj)]O )X;zl +

ety Usonpsem Vit Sit™h

2L 2N (
Howl[EM

\/(x-]) ) 07X, - (221)

y Slnl

VY pas3i K10 y BHYTPIITHBOIAIIPUEMCTBOCHKIHM €JIEKTPOCUCTEMI MepeadaueHa
IPOMIXKHA TpaHc(opmalis, TO Jorika moOyAOBH MOJENl 3aIHUIIUTHCS TaKO K,
TIIBKH y hopmyny (2.21) HEoOX1HO JAOJATH CKIAI0BY, IO MPEACTABISE COOOIO
CyMy BTpaT aKTHUBHOI €JEKTPUYHOI €Heprii B TpaHcpopMaTopax LUX BY3JIB 1
BpaxyBaTH 3MIHY HAMpyKeHb MIPH MEPEXO0/I1 B/l OHOTO PiBHS MEPEXK1 A0 1HIIOTO .

OOuuncieHHsT BTpaT AKTUBHOI EJEKTPUYHOI €Heprii B JpHKepesl >KUBJICHHS
MIJNPUEMCTBA (SKIIIO BOHU MICTSATh 3HUXKYBaJIbHI MIJACTAHINT ) aITOPUTMIYHO
30Ira€ThCs 3 pO3PaxXyHKOM BTpAT y TpaHchopmaTopax 1eXOBUX TpaHC(HOpMATOPHUX
nijgcranimii (popmymu (2.10) - (2.12), (2-14)), 3 Ti€ex0 BiAMIHHICTIO, IO 3MIHITHCS
KOHCTPYKTHBHI XapaKTEPUCTUKH TPAHCPOPMATOPIB, a TAK CAMO aKTHBHI 1 peaKTHUBHI
HAaBaHTa)XCHHA Ha IIMHAaxX Jokepena >kuBieHHs mianpuemctsa (Pj,Qj1). OcrtanHi
MOXYTh OyTH OTpUMaHi a00 Oe3MOoCepe/HhO 3a TMOKAa3HUKAMHU MPUIIAJIIB OOJIKY
(BCTAaHOBJICHMX HA JDKEpENax KUBJICHHS IMiJANPUEMCTBA), a00 OOYHCIICHI OJJHUM 3
aHAJITUYHUX METOIB MO BUCXITHOMY mpuHIMITY, ToOTO Bif IIE m0 iX >kuBassumx

BY3JIIB , BiJl TpaHC(HOPMATOPHUX MiACTAHIIIN 10 PO3MNOAUIBYMX MTYHKTIB 1 T.]I.
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TakuM ymHOM, MpH yCTaHOBI TpaHchopmaropiB tl - TO TUIy BUKOHAHHS
(omucyeThCsi 3MIHHOIO Tyj1) 3 BIAMOBIIHUMHU TEXHIYHUMHU XapaKTEPUCTHUKAMU
(Swomtt, Prit, Prsr) 19MCIIOM Myj1, HA j1 -MY JKEpEITi )KUBJICHHS i JITPUEMCTBA CyMapHi
piYHI BTpaTH aKTUBHOI €JIEKTPUYHOI EHEPrii MpH iX 3arajibHii KUTbKOCTI M1 1 yacy

BKJItOUeHHS T,; BU3HAYaTUCS 3a (OPMYJIIOLO:

2 2
_ T vMI 1 Pi+0,
Wonn=2ai 21 ((m1;1Px;p T+ — » Prjj—7—— = 7,i1) )T 111 (2.22)

HOM; 1]

VY pa3i KUBJIECHHS €JIEKTPOCHOXKUBAYIB MIANPUEMCTBA BiJ MiACTaHIIi 0e3
TpaHcdopmMmariii, po3paxyHKH BTpaT aKTHBHOI €JICKTPUYHOI €Heprii B pKepernax
JKUBJICHHSI TIPOMMCIIOBHX MIAMPUEMCTB OyAyTh aHAJIOT14HI po3paxyHKaMm BTpaT B

eJIeMEHTaX BHYTPIIIHbOIIAIPHEMCTBOCHKOI €JIEKTPUYHOI cucTemu (hopmyna 2.21).

2.2 AJTOpUTM CTPYKTYpHOi Ta MapaMETPUYHOI ONTUMI3AIlll CUCTEMHU

enextponoctauanus [TAT «BAIT-BY [I»

AJTOPUTM ONTUMI3AIlT CUCTEMH E€JIEKTPOIOCTAYaHHs PO3POOJICHUI BITHOCHO
JI0 TUIOBOI CXEMH MIPOMHCIOBOTO MIANPUEMCTBA (PUCYHOK2.1), sika MICTUTh
HACTYMHI BHINEBKA3aHI CTPYKTYpPHI €JIEMEHTH: IUISHKH I[€XOBOI EJIeKTPUYHOI
MEpexXi; 1EeXOBl TpaHC(POpMATOpHI MiACTaHIl; AUTHKK po3noaiasHOi(PEM),
enekTpuuHoi Mepexi noHag 1000 B 1 mpoMiXHI By37u pO3MOAUIBYUMX MYHKTIB; a
TaKOX JpKeperta KHUBJICHHS MIANPUEMCTBA, HAITPUKIIA, TOJIOBHA M1AMPUEMCTBOCHKA
niactanuis. Mera poOOTH anropuTMy - AJid 33JJaHOTO CIUCKY IMyHKTIB PO3MOALTY 1
BHUCOKOBOJIFTHUX  €JNEKTPUYHUX  MPUCTPOIB  IPOMHUCIOBOTO  MIJIPUEMCTBA
BU3HAYUTU TOMOJOTIIO (CTPYKTYpYy) 1 mapamMeTpu €JIEMEHTIB eHeproe(peKTHUBHOI

CUCTCMHU CIICKTPOIIOCTAYaHH.
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[lepenik BUXIAHUX TaHUX JUIS BUPIIICHHS TOCTABIEHOT 3a/1a4l PEeICTaBICHUIMA
B TaOmi 2.1. Born 00yMOBJICHI MATEMAaTHYHUMH 3QJICKHOCTSIMU JIJTT 0OUNCIICHHS
BTpAT aKTUBHOI €JICKTPUYHOI €HEPTii 1 BUXITHOK 1HGOpMaIli€r0, HEOOXITHO IS
3aBJIaHHS PEXUMIB €JIEKTPOCIOXKUBAaHHA. TyT ke 3a3HauyeHl 1 3MiHHI, IO
BU3HAUYAIOTh TEXHIYHI BHUMOTH JO PEXKUMIB eKCIUTyarTarii CHCTeMH 1
B1IOOpakaroThCsl y MaTEMAaTHYHOMY OIKMCI OOMeXeHb. J[s momanbInoi OIiHKH
EeKOHOMIYHOI €(EKTUBHOCTI MOKJIMBUX EHEpPro30epiralounmx 3axojiB OKPEMHUM
0JIOKOM BBOJSITHCA JaHI 3a BapTICTIO €IEKTPOOOJIaJHAHHS, a TaKoX Tapud Ha
CJICKTPUYHY €HEPT1I0 Ta 1HPOpMAaIlis 3 OIJIATH 38 PEAKTUBHY MOTYKHICTb.

Hwuxue npeacrasiena iHpopmais Ipo MOKIMBE KOHCTPYKTUBHE BUKOHAHHS
CJIEMEHTIB EJICKTPUYHUX MEpeXk, 3 SIKOI BUOMPAIOTHCS BIAMOBIIHI MapaMeTpH.
HeoOxigHicTh 11bOrO0 OOYMOBJICHA, SIK MOMJIMBOCTSIMU E€KOHOMIYHOTO, TaK 1
OpratizaniifHoro xapaktepy. Tam >ke BKa3yeTbCsl 1 CHHCOK JKEpesl peaKTHBHOI
MOTYKHOCTI, 3a3BU4ail, HUMH € KoMieHcyrodl npuctpoi (KII), migkirodeni abo g0
IIMH HU3BKOI HApyTH HexoBux TpaHchopmaropHux niactanuii TII (HKY), abo no
IIMH BUCOKOI Hampyru po3noauibuux mmyHKTiB PII abo mkepena >KUBJICHHS
nignpuemctBa JIKIT (BKII). ¥V pa3i HasgBHOCTI Ha MIANPUEMCTBI CHUHXPOHHHUX
JIBUTYHIB - BKa3y€ThCS MIHIMAJIbHO JOMyCTHMa TeHEpyloua HHUMHM pPEaKTHBHA
MOTYXHICTb.

BuxigHi  gaHi s pO3paxyHKYy — €Heproe(eKTHBHOI  CUCTEMH
€JICKTPOIIOCTAYaHHSI IPOMHUCIIOBOTO ITiAMPUEMCTBA

CHnuCOK MyHKTIB PO3MOALTY

- KIIBbKICTE N, IIT.;

- €JIeKTPUYHE HABAaHTAXKEHHS MO aKTUBHIN Py;,, KBT Ta peaktuBHiil Q,;, KBap
HOTY)KHOCTAM, | = 1...N;

- KOOPAMHATH (Xi, Vi), M;

- KaTeropis 1o HaJIHHOCTI €JIEKTPUYHUX MPUCTPOIB, MO MAKITIOYAIOTHCS 10
myHKTIB po3noainy, I, 11, III.

CnrcoK BUCOKOBOJIBTHUX €IEKTPHUYHUX TPUCTPOIB

- KIIbKICTB Ny, IIT.;
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- €JIEKTPUYHE HABAHTA)KEHHS 10 aKTUBHIN P,;,, KBT Ta peaktusHiil Q,;, kBap
HOTYXHOCTSM, | = 1...NVq;

- KOOpJUHATH (Xi, Vi), M;

- KaTeropis Mo HaJAIMHOCTI eNIEKTPUYHUX MPUCTPOIB, IO MITKIIOYAIOTHCS 10
MyHKTIB po3noainy, I, 11, III.

30BHIIIHE €JIEKTPOIIOCTAYaHHS

- HoMiHanbHa Harpyra ,U,,,, KB;

- CTPYMH K.3. Ha mHaX PY 30BHIMIHBOTO JXKepena )KuBJIeHHS |y, KA;

- KO€(]IlI€EHT PEaKkTHBHOI MOTYXHOCTI Ha MEX1 0aJaHCOBOI HaJIEXKHOCTI
H1IIPUEMCTBA, 2.

Jl)xepena peakTUBHOT TOTYKHOCTI

- HOMIHaJbHA TMOTYXHICTh HH3BKOBOJBTHUX KOMIICHCYIOUH TIPUCTPOIB,
Quucnjo, k8ap, j=1... M,

- HOMIHaJbHA TOTYXKHICTh BHCOKOBOJIBTHHX KOMIICHCYIOUHX TPUCTPOIB,
Qenjpk6ap, j=1...MI;

- cuaxponHi auryHu Butie 1000 B, Q oimin, x6ap, i=1...N2.

30HM  HENPUIYCTUMOTO  BCTAHOBJICHHS  BY3JiB:  TPaHCPOPMATOPHHUX
MJICTAHIIH, PO3MOAUIBYMX MyHKTIB, TOJIOBHOI MTOHMKYIOUOT IT1ICTAHIIIT

- KIJIBKICTB 30H H, 1mT.;

- KOOpJUHATH 30H (Xi, Vi), M, [ = 1...H.

Pexxum poOoTH mianpueMcTBa

- YUCJIO TOAWH MAaKCUMyMy aKTHBHOTO €JICKTPUYHOTO HABAHTAKCHHS, Tuxc,
TOJINHU.

KoHncTpykTuBHe BUKOHAHHS IIEXOBOI SJIIEKTPOMEPEKI,
BHYTPIIIHbOMIAMPUEMCTBOCBKOI ~ €JIEKTPUYHOI ~ CUCTEMH, TpPaHCPOPMATOPHHUX
MJCTAHIIN, PO3MOIIIBYUX MTyHKTIB, TOJIOBHOT MMIPHUEMCTBOCHKOT MACTAHITIT

- MapKa OpOBiHUKIB (MaTepian xumm), y, 1/oMm MM?M;

- iepepis, S, MM?;
- KUIBKICTh HUTOK, N, IIT.;

- Tun Tpadnchopmaropa TM3, TII3;
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- HOMIHaJIbHA NOTYKHICTh TPAHCHOPMATOPIB, S, , KBA, j=1...M(M2)

- KUTBKiCTh TpaHcopmarTopis, M; (My;), mIT.

ANTOPUTM TMONIYKY ONTUMAJIBHUX CTPYKTYpU 1 TIapaMeTpiB CUCTEMHU
MIPEICTABICHUIA Ha PUCYHKY 2.2. YacTHHA 3 HUX BU3HAYAETHCS PIICHHSIM OKPEMHX
3a/1a4 ONTHMI3allii, SIKI BKJIOUEHI B 3arajbHy CXEMy aJTOpPUTMY, SK IIPOMIKHI
onTuMizaliiHi Ojoku. Jlo HuX BigHOCAThCA: OJoK I - omTmMmizalis mepepisy,
MaTepiay 1 KITbKOCTI HUTOK MPOBIAHUKIB JUISTHOK €NEeKTpUYHOT Mepexki; 6ok I -
PO3MO/I1T ENEKTPUYHOTO HABAaHTAXKEHHS 10 By3J1aX eleKTpuyHoi Mepexi; 0ok I1I -
BU3HAYECHHS MICISl pO3TaIlyBaHHS TPAHCPOPMATOPHUX MIACTAHIIIN, PO3MOALIBYUX
IYHKTIB Ta JKEPEIT )KUBJICHHS TianpueMcTBa; 0J0k [V - BuOip uucnia i moTyKHOCTI
TpaHchopmatopiB  (TpaHcOpMATOpPHUX TMIJCTAHIIA Ta JDKEpeNn IKUBICHHS
nignpuemMcTBa). CrniibHUM pesynbratoM podotu OnokiB II 1 III, 3acHOBaHMX Ha
BUKOPHCTaHHI BUIIE PO3POOJICHUX AJITOPUTMIB, € TOOY0Ba ONTUMAIBHOI TOMOIOTIT
EJIEKTPUYHOI MEPEXI.

VY nponoHOBaHOMY aJTOPUTMI B3a€EMO3B'SI30K MK OKPEMUMHU 3aBJIaHHSIMU
BpaxOBaHWI dYepe3 TMOBHUM Tiepedip KUIBKOCTI BY3JIB EIEKTPUYHOI MeEpexi
(TpaHcopmMaTOpHUX MIACTAHIIN, PO3NOAUIBPYUX MYHKTIB Ta JHKEPEN >KUBJICHHS
MIMPUEMCTBA) Ta OTPUMAHHSM PIIICHB 3a JJOTIOMOT0F0 ONTHMI3aIliiHUX OJIOKIB JIJIst
KOXXHOTO BaplaHTy KuibkocTi By3miB. [lizcymkom mepebopy 1 pobotu
ONTUMi3aliMHUX OJOKIB € OaraToOBUMIpHA MAaTpullsi pIllIeHb 3 CyYMapHUMH
3HAUYEHHSAMH BTPAT aKTUBHOI EJICKTPUYHOIT €HEPTii B CUCTEMI I KOKHOI KIIBKOCTI
By3J1iB. Jlam 3 OCTaHHIX BUOUpPAETHCS MiHIMAJIbHE 3HAYEHHS BTpPAT AKTUBHOI
CIIEKTPUYHOI EHEeprii 3 KOHKPETHOI0 CTPYKTYPOIO Ta TEPETIKOM IIyKaHUX

napameTpiB CUCTEMHU.
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1 Poznoaia ITPi no TITj
Bsia suxiannx Xwr @
AAHNX |
Buznavuenus KoopinHar g
111] micus posramysanus TI1j Posnoaia TIIj,
(i, 39) 1 BIEi1 no PIIj1
i=IN XomsNnpmi
: I
Poipaxynox c.'mn?_u-gnm
nasanrawens TIlj BHIHAYCHHN KOOPAMHAT
Onrumizanin i, OF 11| micus posramysanun PITj1
: napamerpis ] (1, 3it)
Sue}o;;lu _M Buznavuenus
wens, Flues, Y ues nory#nocri HKI Po3paxyHok eJeKTpHIHNX
Qi nasantaxens PIj
‘ Pj, Ofr
| | Ofuicaenns nianasony ) Bubip kiaukocri . 1
l\ll"l"""l((:‘l-;;','\"l'" m v “']";’;:1.";(:;):"‘;"23;;?}']‘]‘" Buzuauennsn noryauocri BKI
mj, Snomj Osriy
| ] !
Pospaxynox Bubip xoncrpykrusnoro
AWuem suronanns xomipox PIT PIj
! .
Pospaxynox Pozpaxynox
AWrTn AWrem
' )
Onrumizauin Onrumizanin
napamMerpis napamMerpis
' | posnoaiibunx EM 1 anpasanx EM —
Seen, Rees, Yren Saen, Haew, Varu
Obuncacuus gianazony
aminenns kbsrocti KT
(A1, BI)
'
j2=A1BI @ Busin pcl_\'.u.ulin/
Posuwonia PIGL TG,
1 BITEit no JUKIj2 e
Xowsvi=mnm2
3 ‘ Kineus '
Buinauenns koopauuar —
111 micus pocramysanns KT 2
(xi2, 152)
1 Pozpaxynok eymapunx BAEE
POIpaxyHOR €ACKTPHYNNY V| B eucremi eaekTponocraianus
napanTaxens K2 A Waew
Fis 02 1
— Busnavuenus minivaanuoro
BuGip kinexocti 1a Vi anasennus BAEE
v nominansnol noryknocti B CHCTEMI CIEKTPONOCTAMANNN
rpancopmaropin JUKII2
mj2, Snos2 |
| Buinaucnus cnucky napamerpins
yp| creremn caekTponocrauanis
Pospaxynox slnosinoro MiniMaannomy
AWaewm snatennio BAEE
3 i
Pospaxynor ] | Pospaxynox rexuino - exonomivimmnx
A Waxn NOKAINNKIB Mepewi

Pucynok 2.2 - biiok-cxema alnroputMmy OonTHMI3allii napaMeTpiB CUCTEMU
€JIEKTPOTIOCTAYaHHS
Bupimennst 3apnanHs B Onoui | rpyHTYIOThCS Ha MOCHIIOBHOMY Iepebopi
nepepi3y MPOBIIHUKIB 3 MapajebHOI 3MIHOIO KUTBKOCTI HUTOK 1 MaTepiany >KUiu
JUTSl KOHKPETHOTO PO3PaXyHKOBOTO HABAaHTAXKEHHS 10 CTPYMY. 3BICHO, YUM O1IbllIe

PO3THH, KUIbKICTh HUTOK, 1 MaTepiana >KUIU — Mifb, TUM BTPaTH B MPOBIAHHUKY



63

OyayTh MeHIIe (ONTUMI3YETHCS TUTOMHM MTOKA3HUK —BTPATH AKTUBHOI €JICKTPUIHOT
eHeprii Ha OAMHMIIO JOBXHUHHU). OOMEKEHHAM B mepebopi MOXyTh OyTu: 1)
C€KOHOMIYHI TIOKa3HUKHU (BIAMYIIEHI KOIITH), 2) KOHCTPYKTHBHA peaiizailis
CIICKTPUYHOI MEpeXi, sfKa mepeadadae MOXIHMBICTh MAKIIOYCHHS il A0 CBOTO
JoKepena KUBJICHHS.

[TouatkoBa Mexa Jlana3oHy 3MIHHUX TEpepi3iB BHU3HAYAETHCS yMOBAMH iX
BUOOPY CTOCOBHO 110 Mepex 0 1 Butie 1000B. BupimeHHs p0ro onTuMizariitHoro
OJIOKy - Tiepepidy MpPOBIAHUKIB JUITHOK IIEXOBOI  €JIEKTpOMEpexi 1
BHYTPIIIHBOIIIMTPUEMCTBOCHKOI €JIEKTPUYHOT CUCTEMH. Y SIKOCTI BUXIIHHUX JTaHHUX
TYT € PO3paxyHKOBE HABAaHTAKEHHS 110 CTPYMY, TPHUOMY JIJISl IIEXOBOI €JIEKTPUIHOT
Mepexi 1€ TmovaTkoBa iHdopmarllis, a IJs BHYTPIIIHbOMIIIPUEMCTBOCHKOI
€JIEKTPUYHOI CHCTEMH BOHA OOYMCIIOETHCS IICHS PO3MOAULY EJIEKTPUYHUX
HABAHTAXKEHb 10 PO3MOJAUIBYUM IMyHKTAM Ta JKEpesiaM KUBJIECHHS MiIPUEMCTBA
IPY BIANOBIAHUX HOMIHAJIBHUX HAMPYTax MEPExi.

[Tincymkom pobotu 61okiB 11 1 Il € kooparHATH MiCIsl pO3TAIIyBaHHS BY3JIIB
CJIEKTPUYHOT MEPEXi 3 ypaxXyBaHHSM TOIOJIOTTYHUX OOMEXKEHb Ha MICIAX IX
PO3MIIIICHHST Ta TPOXOHKEHHS TPACU MEPEXkKi, a TaKOX CXeMa 3B'SI3KYy MK HUMH.
st hopmarnizariii mogaNblIIuX PO3PaXyHKIB OCTAHHS MPEACTABISIETHCS Y BUTIISII
MaTpHIll PO3MOJLTY BY3JIIB €IEKTPUYHOT MEPEX1 32 CBOIMH JKEpeaMu KUBJICHHS,
HaIMpUKIaI, 11 HEXOBO1 eJIEKTPUYHOI MEpEXKi 11€ PO3MOALT MyHKTIB PO3MOLTY IO
TpaHCHOPMATOPHUM  TIACTAHINAM, a JJIi  BHYTPIIIHBOIIANPUEMCTBOCHKOI
CJIEKTPUYHOI CHUCTEMH TpPaHCPOPMATOPHUX MIJICTAHLIA 1 BHCOKOBOJBTHUX
CJICKTPUYHUX TMPUCTPOIB IO PO3MNOAUIBYUM IMyHKTaM. EjeMeHTH 3a3HadeHol
MaTpHIl JOPIBHIOIOTH IBOM 3HAa4eHHSIM: () - SKIIO 3B'I30K M1k By3JaMU BIJICYTHIMH,
1 - axmio Takuii €. Takoxx pe3ynbTaToM poOOTH LIMX ABOX OJIOKIB € PO3PAXyHKOBI
CJICKTPUYHI HABAaHTAXXCHHS BY3JIB MeEpeXi — TpaHcHOpMATOPHOI TMiIACTaHIII,
PO3MOAUTFYOTO MyHKTY Ta JHKEepelia )KUBJICHHS IMiANPUEMCTBA, K1 B CBOIO YEPTy, €
BUXIJIHOKO 1H(opMalli€ro s BUOOPY yuciia 1 MOTYXKHOCTI TpaHChOpMaTOpIB Ta

KOMIIEHCYIOUUX MPUCTPOIB, IO MiIKIIOYAIOTHCS 10 TPaHC(HOPMATOPHUX MIACTAHIIIT
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1 pO3MOJUTBUMX MYHKTIB, a TAKOXK MEPepi3iB MPOBITHUKIB, 110 KUBIATH iX AUISHKH
MEpEexKi.

Po3paxyHOK HOMIHAJbHUX TOTY)KHOCTEH  KOMIIGHCYIOUUX  MPUCTPOIB
BUKOHY€ETHCS 3 YMOBU IOBHOI KOMIIEHCAllll PEaKTHBHOI MOTY)XHOCTI y BY3Jax
Mepexi (IIMHU PO3MOJIILYOTO MPUCTPOIO TpaHCHOPMATOPHUX MIACTAHININA Ta
pO3MOJIILYMX TYHKTIB), a iX OCTaToyHUM BUOIp (CTaHIApTHE 3HAYEHHS)
0OMEXKYy€EThCS 0aJTaHCOM PEaKTUBHOI TOTYKHOCTI, IKUH 1 Ja€ ONTUMaJIbHI 3HAYCHHS
HOMIHAQJIBHOI HOTY)KHOCTI ~HHU3bKOBOJBTHUX KOMIIEHCYIOUM MpPHUCTPOiB Ta
BHCOKOBOJIBTHUX KOMIIEHCYIOUH TIPUCTPOIB 3 TOUKH 30py CHEPTro30epe:KeHHS.

BuOip wumcia 1 moTyXHOCTI TpaHchopmaropiB (TpaHc(hopMaTOpPHUX
MIJCTAHIIN Ta JHKepesa KUBJICHHS miAnpueMcTBa) y 0ol IV 3acHOBaHMT TakoX
Ha TIOBHOMY THiepebopl HOMEHKJIATYpHOrO psAay 3aJaHuX HOMIHAJIBHUX
MOTYXXHOCTEH TpaHchOpMaTOpiB MapaielbHO 3 11X KUIBKICTIO (SKIIO HEMae
0OMEKEHb 3 TOUKHU 30pYy HaJAIMHOCT1). PO3paxyHKOBI HaBaHTaKEHHSI IO PEAKTUBHIM
MOTYKHOCTI MPHU [[bOMY KOPUTYIOThCS (3MEHILYIOThCS) Ha 3HAYEHHSI HOMIHAJIbHUX
HNOTY)KHOCTEH KOMIEHCYlouu MpucTpoiB. llpu po3paxyHKy BTpaT aKTHBHOI
€JIEKTPUYHOI EHEPrii B KOXKHIN TpaHCPOPMATOPHIM MiACTAHIIT (IKepeni )KUBJICHHS
HiANPUEMCTBA) BPAXOBYIOTHCS BTPATH, SIK XOJOCTOTO XOIy, TaK 1 KOPOTKOTO
3aMHKaHHSA, $KI TI0 PI3HOMY 3ajeXaTh BiJ] HOMIHQJIBHOI TMOTY>KHOCTI
TpaHchopMaTtopiB Ta iX uucia (30UTBLIYIOTBCA 1 3MEHIIYIOTHCS BIJIMOBIIHO).
3HaueHHS CyMH LHMX CKJIAJOBHX [0 BCbOMY HOMEHKJIATYpHOMY psly JacThb
iH(popMarlito g BUOOPY MOTYKHOCTI Ta KIJIBKOCTI TpaHCPOPMATOPIB, IJIs STKUX
BTpPaTH aKTUBHOI €JIEKTPUYHOI eHeprii OyayTh MiHIMalbHI. el onTumizamiitnuit
050Kk Tmepedupae BCHO KUIBKICTh TpaHCHOPMATOPHUX MIACTAHINN 1 JpKepen
YKUBJICHHS ITiIIPUEMCTBA.

VY 3aBepmansHoMy 070111 V hOpMYETHCS MaTPUIl 3HAYCHb CyMapHUX BTpAT
AKTUBHOI €JICKTPUYHOT €HEepTii JJIS BCIX BaplaHTIB KUTBKOCTI BY3JIB €IEKTPUYHOL
MepexXi, 3 BIJIMOBIAHUMHU PIIMICHHSIMHU ONTHUMI3aliiHuX OJyiokiB. [loTiM 3 1BOTO
MOBHOTO MacHBY BTPAT aKTUBHOI €JIEKTPUYHOI eHeprii oOMpaeThcs MiHIMalbHE

CyMapH€ 3HAYeHHs BTpaT aKTHUBHOI EJNEKTPUYHOI €Heprii 1 BUIMUCYIOThCSA BCI
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BIJIMOBI/IHI IOMYy NapaMeTpHu CUCTEMH EIEKTPONOCTAYaHHS, SIK1 1 € PIIIEHHAM 33134l
pPO3paxyHKy eHeproeeKTUBHOI CHUCTEeMH elleKTporocTadanHs. [lapanensHo
CKJIAJJaHHIO MAacCUBY BTPAT aKTHBHOI €NEKTPOCHEPTii Al KOKHOTO HOro 3HAYEeHHS
BTpar (3 BIANOBAHMMU MapaMETpaMU CHUCTEMH) pPO3pPaXOBYIOTHCS BapTiCHI
NOKAa3HUKH  EJEKTPUYHOI Mepeki M MOJNANbIIOi  OIIHKA  E€KOHOMIYHOI

€(heKTUBHOCTI MPOIOHOBAHUX €HEPro30epiralounx 3axo/IiB.

2.3 ®opMyBaHHS ONTHUMaJbHOI cucTeMH enekTponocrtadanHs [TAT«BAII-

bY 1»

3a3HayeHUl B TOMEPEIHBOMY PO3/UI AJIFOPUTM Ma€ peaizalliio Ha MOBI
Delphi y urasai nporpamu «POTENTIALY». Ha pucynky 2.3 noka3ana ii ToioBHa
cTopinka, ne b/l - 6aza maHux, 110 BKJIIOYA€ BC1 3MiHHI, HEOOX1/IHI 111 ONITUMI3aIlil
1 OI[IHKY BTPAT aKTUBHOI €NIEKTPUYHOI €HEPrii B JOCIIKYBaHI CUCTEMI.

il [ riefiiilesi) e H i) __J |L_'3]

MNokazaTe NPOMEXY TOYHEIE PESYNETaTE |

EEINOAHMTE NOAHEIR NEpEpacdeT BKY -
PEASKTHPOESHHME CRPAB0HHHEDE
BEINOAHEHHE ONTHAMSAWHR

[BA 1 "u=c”
Eﬂ 3 "TLLI'I" FEOARTHPOEATE

BA 3&: "TM2"

B4 S "CREMAS LZC"
Eﬂ E.HK;HTH NepepacyeTt

Eﬂ S_HEBI:I "EHTIIHEY " MpocMoTp oT4YeTa

Eﬁ "EHaCOH{ THEM=" @ OtueTt B MS Access
B "CrWICOR THBMZHKY ™
B4 "BHY" ~—

B4 10: "CXEME TMEM=2" [|2¢=5 DTueT B MS Excel
B4 11: "3HPM"

B 11-HKY: "SHPTIHKY "
B4 11-BKY: "SHPMEKY" _
Ef 11-HKEYEKY "SHPMHKYBKY™ IxcnopT B ain
B4 13 "Mrn”

B4 14 "CXEMA PM” _
E.ﬂ 16: "2HAMM" MMI'II:I[JT M= CIJEIPU'IEI
B 16-HI: "SHAMMIHICY "
EA 16-BKY: "SHAMMEKY"

B 16-HIEYBIY: "SHAMTHICY B y OUMCTHTE
B4 "Z-30HE"

OCHOBHEIE NapamMeTpil

onyvcaHwe

. [] ¥uuTbIBaTh TpAaccy
CAMCOK CYLWECTEYHILLMY TPAHOHOPMAaTOPHEDR NOACTaIHWHEA [T,

PesynbTaTbhl pacueTos

Pucynok 2.3 — I'onoBHa ctopinka meHto nporpamu «POTENTIAL»
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dFdMETIHIOITTHMAZallHH a

Tum on THMHIGLITH ﬂapamemb; OfTTHMHIaGLHH
Bb1bop onTymMM13aL M 1. Mcnonb3zoeadyWe yocTaHoen. KY - 5. NpouedHTel HA aMopTHIaLUMIO
(E} MonHaa {:} BribopoyHan lMcnonezosate HEY ana TN HEY |65 BKY 12,3

McnonezoeaTe BEY ana P

BapyaHT OnTHMHIaLIMH: [ IMcnonssasats BY ana WM Kab. n. 6,2 m 4,5
2. Tun TpaHctopmaTopoe Tr P 4.5 vinn 14,5
= TM T3

6. PazHoe

3. CeuyeHra NpoOBOAHWHOE
Tapud 3a 30, a3, rpHfkBra) (1,04
Jge = |14
Hopw, koad, otakcnenka (0,12
CEYEHHA KOpPOTKOrD 3aMBIKaHHA:

s(PC) |95 MN(PC) |1 [ ¥4MTEIBATE BHELHME HCT, MHTaHHA

s(MC) 185 MOMCY |1

4. CtovmMocTh AueeH KPY 101B
CeuyeHWAa No YyMOoA4YaHWHo

S{U3C) [185 | MUSO) |5 Beoaran |60 | Smiemien |45
s(PC) 120 N(PC) |2 TH 125 CH |80
siNCY 120 NINC) |2 CTOMMOCTE B THIC, FEH 33 WITYEY
L NoWcH oNTHManbHOro 3HaYeH1a J [ OTMeHa

Pucynok 2.4 — BuxiHi 1aHi 1JIs MpOorpaMu ONTUMI3AIi

Ha pucynky 2.4 mpencrtaBieHa OKpema CTOpiHKa Mporpamu, € IMiJl TUIIOM
ONTHUMI3allii MAETHCS Ha YBa31 BKIIOYEHHS B ITPOIIEC PO3PAXYHKY eHEProeeKTUBHOT
CUCTEMH €JIEKTPOINoCTayaHHs ab0 BChOI0 CIIUCKY MapaMeTpiB cUCTeMH (TI0OBHA), a00
SIKOTOCh MO€THaHHS 3 HUX. OCTaHHE BU3HAYAETHCS TEXHIYHOIO, OpraHi3aliifHO0 Ta
€KOHOMIYHOIO MOKJIMBOCTSIMHU peajizallii 3aX0IiB 3 CHePro30eperkeHHS.

ChopMoBaHMil 1O BHILEONUCAHOMY NPHUHIMIY MEpPeTiK  TEXHIYHUX
eHepro30epirarourx 3axo/IiB IJsl KOXKHOTO By3Jla CHCTEMH, B KIHIEBOMY IMIJICYMKY
TIEPECITiIyE €ANHY METY - CTBOPECHHSI €Hepro30epiraroyoi eeKTPHYHOT CHCTEMH, 1110
CIpHsie MaKCHMaJIbHOMY 3HIDKCHHIO CJICKTPOCIIOKHMBAHHS Ha IMPOMHCIOBOMY
nignpueMcTBl. B Tabmuiii 2.2 HaBeAGHO KOOPAMHATH BY3JIIB BHUXIJHOI Ta

ontuMainbpHOI cuctemu enekrponocradanus [IAT « BAII-BY [I».
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Tabmuns 2.2 - KoopauHatu By3JiB BHXIJHOI Ta ONTHUMAIBbHOI CHUCTEMH

enextponoctauanus [TAT «BAIT-BY [I»

Buxinna cucrema

OnTuManbHa cucTeMa

Koopaunara | Koopaunara | Koopaunara | Koopaunara

X Y X Y
["omoBHMIT KOpPITYC 125 111 125 111
[HCTpYyMEHTaTbHA 73 108 73 108
TUITHKA
Tepmiuna ginsHKa 52 42 52 42
KoBanbschka auissHKa 108 17 108 17
Kommpecopna 158 30 158 30
Hacocna 138 88 138 88
PemonTHA mingHKa 137 78 137 78
[nampus 168 85 168 85
[TpoximHa 85 7 85 7
31 68 86 68 86
Binkputnii cknan 45 93 45 93
npoaykii 1
Bigkputuii cknan 123 95 123 95
MPOAYKITIi 2
KTII 1 108 115 133 100
KTII 2 82 108 65 108
KTII 3 67 42 67 42
KTII 4 116 18 135 30
KTII 5 155 36 --- ---
PIT 162 35 --- ---
I'TITT 189 0 189 0
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B pesyaprari ontumizamii chopMOBaHO HOBY TOIOJIOTIIO PO3TALIyBaHHS
By31iB cuctemu enekrponocradanus [IAT «BAII-BY[l», (pucyHnok 2.5, pucyHok

2.6) Ta CIpPOrHO30BaHO PO3MOJiJ Ta PiBEHb BTPAT €JICKTPOCHEPrii B 1i eJleMeHTax

(pucyHok 2.7).
vy 120 =
onm ¢
100
* 2
80 ¢ : A4
¢ e -cn
60 W -KTN
-
40 ¢ 0 B
Y X -PN
L 4
0 XM
0 50 100 150 200
Pucynox 2.5 - [Ilman po3stamiyBaHHS BY3JiB BHUXIJHOI  CHCTEMHU
enexkrponoctauanus [TAT «BAIT-BY [I»
Y, m 120
e ¢
100
2 o
* * *
80 @
e -cn
60 W -KTN
0 ¢ m -rnn
| 2
20 *
L 4
0 XM
0 50 100 150 200
Pucynox 2.6 - Ilman posramryBaHHS BY3/JiB ONTHUMAJIbHOI CHUCTEMU

enexkrponoctauanus [IAT «BAII-BY [I»
CrnporHO30BaHMA PO3MOJIT BTpaT EJICKTPUYHOI EHEprii B ONTHMAIbHIN
CUCTEMI EeJIEKTPONOCTayaHHsI TOKa3ye Jiarpama, 300pakeHa Ha pPUCYHKY 2.7.

BTpatn akTHBHOI €NEKTPUYHOI €Heprii B IEXOBIH eIeKTpOMEpekKi CKIaJar0Th
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13,7%, BTpatu B TpanchopmaTopHux miacraniis — 82,3%, BTpaT B pO3NOAUTBYIN

Mepexi ckiaanarThb 4%.

4%

13,70%

82,30%

Pucynox 2.7 - Po3mois BTpaT €JIeKTPUYHO1T €HEPTii B ONTUMAJIbHINA CUCTEMI

enekrponoctayanss [IAT «BAII-BY [I»

Jlns peanizariii Takoi CHCTEeMH HEOOX1THE BIPOBAPKEHHSI KOMILICKCY 3aXO0/I1B,

K1 MOYJIMBI JIMIIE HA €Tari NPOEKTYBaHHS HOBOT'O MIANPUEMCTBA, a peai3alis ix

Ha B)X€ ICHYI0OUOMY 00’ €KTi, SIK MPaBUIIO, HEMOYJIMBA 1 EKOHOMIUYHO HEJOIIbHA.

Tomy B poboTi Oyno chopmoBano 10 B3aeMoOHE3aNEKHUX TPYI 3aXOIIB IS

00’€KTa, MO PO3TIATAETHCS, SIKI MOXYTh BHUCTYMATH OKPEMHMH MPOEKTaMHU 3

CHEePro30eperKeHHS.

[lepenik onTUMalbHUX 3aXOJIB JUIsl MIJBHUIICHHS €HEProe(eKTUBHOCTI

cuctemu enekrpornocradanus [IAT «BAII-BY [I»

1.

8.

3aMiHa HEJJOBAaHTAXKEHUX TPaHCPOPMATOPIB.

. 3MiHa K1IJIbKOCT1 TpaHCHOpMaATOPiB BUCOKOI HAITPYTH.

. 3MiHa KIJTbKOCT1 TpaHC(HOpMaATOPIB HU3BKOI HAMIPYTH.

2
3
4.
5
6
7

BiaxiroueHHs HEIOBAaHTAXKEHUX TPAHCPOPMATOPIB.

. 3aMiHa niepepizy kabeapHux Mepex 0,4 kB.
. IlepexiiroueHHs Ha 1HIII MIMHU KUBJITYOT MEPEXKI.

. 3amiHa TpaHcopmaTopiB Ha TpaHCHOPMATOPHU BUIIOT HAIPYTH.

ParionansHuit po3moAia HaBaHTAXKEHHS MK KOMIIPECOPAMH BiIIOBIIHO 70

iX mapameTpis.
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9. BcraHoBieHHS JOJaTKOBUX BUCOKOBOJIBTHUX KOMIIEHCYIOUH MTPUCTPOIB.

10. 3HMmKeHHS eNeKTPUYHOTO HABAaHTAXKCHHS B BEHTUIAIIIHUX YCTAaHOBKAX 3a

11. 3amina nepepizy kabenpHUX Mepex 10 kB (posmon.).

12. BukopucTtaHHs JOJaTKOBUX KPaHIB 3 MEHIIIOK BAaHTAXKOM1THOMHICTIO JIJIs
MOCTIHHOT poOOTH.

13. 3amina ManoHaBaHTa)XKCHUX ACHHXPOHHUX JBUTYHIB ABUTYHAMH MEHILIOI
MOTY>KHOCTI.

14. 3amina nepepizy kadbenbHux Mepex 10 kB (3kuBiL.).

15.00MexeHHsT ~ XOJIOCTOTO  XOJAy  JBUTYHIB  Ta  3BapIOBaJbHUX
TpaHchOpMaTopiB.

16. Ilepexinm Ha THUPUCTOpPHE KEepyBaHHS ICHYIOUMMH KOHJCHCATOPHUMU
YCTaHOBKAMH.

17. BcTaHOBIEHHS JOJATKOBUX HU3HKOBOJBTHUX KOMITEHCYIOUU MTPUCTPOIB.

18. 3amiHa aCHHXPOHHHX JABUTYHIB CHHXPOHHUMHU.

19. YcranoBka yacHuX 3ac001B KOHTPOJIIO Ta OOIIKY €IEKTPOSHEPTi.

20. Po3moaut HaBaHTaXXKEHHS MK BBOJIAMMU.

21. BiIKJIFOU€HHSI €JIEKTPOYCTaTKyBaHHS B HEp0OOUYl 3MIHHU.

22. 3amiHa KiIbKOCTI po3noauibuux myHKTiB PIT (migkmtouenns qo I'TIIT).

23. 3aMiHa IiCHYIOYMX CBITWJBHUKIB 3 JIlaMIIaMH pPO3KAPIOBAaHHSI Ha
CBITHJIBHUKH 3 Ta30pO3PSTHUMH JIaMIIaMHU.

24. BcTaHOBJIEGHHS IPUCTPOIB MJIABHOTO MYCKY JIBUTYHIB KOMIIPECOPIB.

25.BcTraHoBneHHs (b1IBTPOKOMITIEHCYIOUUX MIPUCTPOIB CUCTEMH
€JIEKTPOINOCTAYaHHSI TICYECH.

26. 3aMiHa €JIEKTPOMAIIMHHUX MEPETBOPIOBAYIB HA CYYaCHUN TUPUCTOPHUMN
€JIEKTPOTIPUBO/I.

27. KamitanbHUH PEMOHT €HEPrOEMHUX CIIOKHBAYiB, IO EKCILTYyaTYIOThCS
JTOBTUH Yac.

28. 3amiHa (i3UIHO 3HOIICHOTO CTAPOTO EIEKTPOYCTATKYBaHHS.

29. BcTaHOBJIEHHS YaCTOTHOTO PETYJIIOBAHHS MPUBOAAMHU KOMITPECOPIB.



71

Buiesasnaueni 3axonu 0yno copMOBaHO 3a rpylaMu B OKpeMi He3alexkHi
MPOEKTH.
[Tepma rpyna
1. Tlepexim Ha THUPUCTOPHE KEPYBaHHS ICHYIOUMMH KOHJICHCATOPHUMH
YCTaHOBKAMH.
2. ParioHanbHHMM pO3MOAiT HAaBaHTAXKEHHS M1 KOMIIPECOPAMH BiATIOBITHO
710 iX mapaMeTpiB.
3. BukopucranHs 10JaTKOBUX KPAaHIB 3 MEHILIOIO BAHTAXOI1THOMHICTIO JIsI
NOCTIIHOT poOOTH.
4. BcTaHOBJIEHHS IPUCTPOIB TUIABHOI'O MYCKY JBUTYHIB KOMITPECOPIB.
HApyra rpyna
1. 3amina nepepizy kabenpHux mepex 0,4 xB.
2. 3aMiHa niepepi3y kadenbHuX Mepex 10kB (posmnon.).
3. 3amina nepepizy kabenpbHux Mepex 10 kB (okuBi.).
4. Bcranosnennsa goxatkosux HKII.
5. Bcranosnenns nogarkosux BKII.
6. 3amina ximekocti PII (migkmrouenns mo ['TIIT).
Tpers rpyna
1.00MexeHHsT  XOJIOCTOTO  XOJAYy  JBUTYHIB Ta  3BapIOBAIBHUX
TpaHchopmaTopis.
2. 3aMiHa MaJIOHABAHTAXKEHUX ACUHXPOHHUX JBUTYHIB JBUTYHAMH MEHIIIOI
MOTYHOCTI.
3. 3HWKEHHS €JICKTPUYHOTO HAaBAaHTAKCHHS B BEHTWJIAIIMHUX yCTaHOBKAX
4. 3aMiHa aCUHXPOHHUX JBUTYHIB CHHXPOHHHUMH.
YerBepra rpyna
1. 3amina TpancdopmaTopiB Ha TpaHCHOPMATOPHU BUIIOT HATIPYTH.
2. 3aMiHa HEJIOBaHTAXXEHUX TpaHCHOPMATOPIB.
3. 3MiHa KUIBKOCTI TpaHC()OPMATOPIB BUCOKOI HATIPYTH.

4, 3miHa KUIBKOCTI TpaHC(OopMaTopiB HU3bKO1 HAITPYTH.
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5. BripoBamxeHHS 4aCTOTHOTO PEryJIIOBaHHS MIPUBOJAMH KOMIIPECOPIB.
[I’sTa rpyna
1. BigkitoueHHs eIeKTPOyCTaTKyBaHHS B HEPOOOU1 3MIHH.
2. BinkmroueHHs HETOBAaHTAKEHUX TpaHCPOpPMaTOPIB.
3. IlepexiroueHHs Ha 1HII TUHU KUBJISTY01 MEPEXKI.
4. Po3mioaiy1 HaBaHTaXE€HHS M1’K BBOJAMHU.
5. 3aMiHa ICHYIOUMX CBITWIBHHKIB 3 JIaMIIaMHd pO3KaplOBaHHS Ha
CBITUJIHUKH 3 Ta30pO3PSTHUMU JIAMITAMH.
6. 3amiHa (hi3MYHO 3HOLIEHOTO CTAPOTO EIEKTPOYCTATKyBAHHS.
[ITocTa rpyna
1. 3amiHa eneKTpOMAaIIMHHUX NEPETBOPIOBAYIB Ha CYYaCHUN TUPUCTOPHUIM
€JIEKTPOTIPUBO/I.
2. KanitanbHUl PEMOHT €HEPrOEMHMX CIIOXKHBaiB, IO €KCILTYyaTyHOThCS
JIOBTHH 4Jac.
3.BcranoBnenss (b1IBTPOKOMITIEHCYFOUHX MPHUCTPOIB CUCTEMHU
€JIEKTPOINOCTAYaHHS TICUECH.
4. BipoBa/yKeHHS YaCTOTHOTO PETYIIOBAHHS MIPUBOIAMU KOMIIPECOPIB.
5. YcTraHoBKa cydyacHHX 3ac001B KOHTPOJIIO Ta OOJIKY €IEKTPOCHEPTi.
Cboma rpyna
1. BcTaHOBNIEHHS PUCTPOIB MJIABHOTO MyCKY JABUTYHIB KOMIIPECOPIB.
2. Po3mioaiin HaBaHTa)XKeHHS MK BBOJaMH.
3. 3aMiHa ACUHXPOHHUX JIBUTYHIB CHHXPOHHHUMH.
4. 3MiHa KUIBKOCTI TpaHC()OpMATOPIB HU3bKOI HANIPYTH.
5. BinkitoueHHs eneKTpoyCTaTKyBaHHs B HEpOOOUi 3MiHH.
Bocbema rpyma
1. YcTaHoBKa cydacHHX 3aC001B KOHTPOJIIIO Ta 00JIIKY €IEKTPOCHEPTTIi.
2. BigkIioueHHs eeKTPOYyCTaTKYBaHHS B HEPOOOU1 3MiHH.
3. BigkiroueHHs HeJIOBaHTaXXEHUX TpaHCHOPMATOPIB.

Jles’siTa rpyna
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1. 3HMXKEHHS eNEeKTPUYHOTO HABAaHTAXKEHHS B BEHTWISILIMHUX YCTaHOBKAaX

2. BcTaHOBIIEHHS MPUCTPOIB IJIABHOTO MYCKY JABUTYHIB KOMIIPECOPIB.

3. [lepexroueHHs Ha 1HILI ITHHU KUBJISTUOT MEPEXKI.

Jecsita rpyna

1. BukopucTtanHs 10AaTKOBUX KPaHIB 3 MEHIIOI0 BAHTAXKOMIHOMHICTIO JIJIst
MOCTIHHOT pOOOTH.

2. 3aMmiHa ICHYIOUMX CBITWJIBHUKIB 3 JIaMIaMH pO3KapIOBaHHS Ha
CBITHJIBHUKH 3 Ta30PO3PSATHUMH JIaMIIaMH.

3. OOMexeHHS XOJOCTOTO XOAy JBUTYHIB Ta  3BaprOBajbHHUX
TpaHchOpMaTopiB.

4. Po3noai1 HaBaHTa)KEHHST MIDK BBOJAMH.
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3. TEXHIKO-EKOHOMIYHE OBI'PYHTYBAHHSA BITPOBA J[XKEHH A
3AXOAIB 3 EHEPTO3BEPEXXEHHA JUJIAA CUCTEMUA
EJIEKTIIPOIIOCTAYAHHA ITAT «BAII-BY [I»

3.1 TexHiKO-€KOHOMIYHA OIlIHKA IPYM 3aXOI1B 3 €HEPro30epeKeHHS CUCTEMHU

enexkrponoctauanus [TIAT «BAIT-BY [I»

OUiHUBIIM  TEXHIKO-€KOHOMIYHI  TMOKA3HUKW  KOXHOTO  3axoay 3
€HEPro30epeKeHHS, a TAKOXK KOXKHOT Tpymnu, Oyso0 3po0JeHO BUCHOBOK, 110 JApyra
rpylia € HAMOUIBII AOIIBHOO 10 BIPOBAKEHHS Ha MITPUEMCTBI 32 EKOHOMIYHUM
kputepieM. Tabmums 3.1 BigoOpakae €KOHOMIYHI IMOKa3HUKH BIPOBAIKEHHS
eHepro3oepirarounx 3axoiB aisa cucteMu enekrpornoctadanas [TAT «BAII-BY JI»
3a rpynamu. Pucynok 3.1 BiioOpakae BEIUYMHY €KOHOMIi €JEKTPUYHOI E€HEeprii,
MBTron/piK, Bii BOPOBAIKEHHS KOXHOI IPYMU 3aXO/IB 3 €HEPro30epeKeHHs B
CUCTEMY €JEKTPONOCTaYaHHs IMiMPUEMCTBA Ta 300pa)KEHO TEPMIH OKYITHOCTI
3aMpOINOHOBAHUX TPYII 3aX0/11B 3 €HEPro30epe’KEHHS.

Tabmuusg 3.1 - TexHIKO-eKOHOMIUHE OOTPYHTYBaHHS BIPOBAKEHHS 3aXO0/I1B
3 €HEepro30epeKeHHs 3a rpyrnaMu

['pyna 3axomiB 3 Exonowmis Exonomis BuTpar Tepmin
eHepro30epeKeHHs €JIEKTPOCHEPT i, Ha EJIEKTPUYHY OKYITHOCTI
MBTt-roa/pik €HEPriIo,
AW TUC.TPH/PIK
1 2 3 4
1 3315 344.8 53
2 376 391 5,9
3 173 179,9 4,2
4 490 509,6 18,1
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[Tponorxenns Tabdmui 3.1

1 2 3 4
3) 52,5 54,6 2,6
6 431,5 448,7 13,4
7 62,5 65 2,2
8 36,5 37,9 6,2
9 100 104 5,8
10 41 42,6 3,6
MB1-roa/pix Poxu
600 20
R o
400 r 14
/ - 12 mmmExoHomia
300 4 10 enleKTpoeHeprii

== TepMiH OKyNHOCTI

200 -

100 -

T
o N b O

0 - L

Homep rpynu

Pucynox 3.1 - TexHiko-eKOHOMIYHE OOIPYHTYBaHHS BIPOBAXKEHHS 3aXO0/liB
3 €Hepro30epeKeHHS 3a TPYyIaMHU.

3.2. TexHiIK0-eKOHOMIUHI IMTOKa3HUKH BIPOBAKEHHS 3alPOIIOHOBAHOI IPYITH

3aX0/iB 3 eHeprozoepexeHHs st cuctemu enekrponocradanus [TAT«BATI-BY Iy

[IpoanamizyBaBIii  BCi  MOXJIMBI TpPynmH 3axOJIB 3  IIiJIBUIICHHS

eHeproeeKTUBHOCTI cucteMu enekrpornocrayanus [IAT «BAII-BY/l»,ta
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OLIIHUBIIY TE€XHIKO-€KOHOMIYHI MOKa3HUKH KOKHOTO 3aX0/ly 3 €HEepro30epeKeHHs,
a TaKoXK KOXKHOI TpymHu, Oyno 3po0JIEHO BUCHOBOK, IO JApYyra rpyna € HailOuIbII
JIOIIJILHOIO JI0 BITPOBAHKEHHS Ha IMINPHUEMCTRBI 32 EKOHOMIYHUM KpuTepieM. Januii
KOMIUIEKC 3aX0/1iB 3 EHepro30epekeHHs peIcTaBIeHN B Tabnuii 3.2 nependayvae:
3aMiHy Tiepepizy kabempHux mepex 0,4 kB, a Takox po3moAiibyoi Ta KUBISIOT
Mepexk Ha 10 kB, BCTaHOBJIGHHS JOJATKOBHX 3ac00iB KOMIIEHCAIlli peaKTUBHOI
MOTY>KHOCTI, 3amMiHa KinbkocTi PIL.

Tabmuusg 3.2 - TexHIKO-€KOHOMIYHI TMOKa3HUKHU JAPYTroi TPyNu 3axXOiB 3

M1JBUIIEHHS eHeproePeKkTUBHOCTI cuctemu enekTponoctadanus [IAT«BAIT-BY JI»

Ne | Eneprosoepiratoui | Butpatu Ha | ExoHomis Exonowmist BUuTpar
/1 | 3aX0/IU 3MiHY eJIEKTpOeHeprii | Ha
napametrpiB | AW, €JIEKTPOEHEPT1I0
CUCTEMU MBT-Toa/pik E,
K, tuc.rpu TUC.TPH/PIK
1 2 3 4 5

1 3amiHa nepepizy
KaOEJIbHUX MEPEK 182,8 122 126,8
0.4 xB

2 3amina nepepizy
KaOEJIbHUX MEPEK 436,6 45 4.7
10 xB (po3zmoz.)

3 3amina nepepizy

KaOEJIbHIX MEPEK 1062,4 79,5 82,7
10 kB (xwuBi.)
4 Bcranosnenns
289,6 67 69,7
nonatkoBux HKII
5 BcTanoBienas
133,3 3,5 3,6

nonatkoBux BKII
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[TponmoBxenHus Tadmwmi 3.2

2 3 4 5
3amiHa KUTbKOCTI
PII (miaxmroueHHs 220,4 99,5 103,5
no ['TII)

CymapHi BUTpaTH Ha 3aMiHy apaMeTpiB cucteMu, y K:

ZK:K1+K2+K3+K4+K5+K6 (31)

> K =182,8+436,6+1062,4+289,6+133,3+220,4=2325,1 Tuc.rpH.

CymapHa ekoHOMis eneKTpoeHeprii, Y AW:

ZA W=AW1+AW,+AW3+AWs+AWs+AWs (32)

SAW=122+4,5+79,5+67+3,5+99,5=376 MBT-rom/pix.

CymapHa eKOHOMIsI BUTpAT Ha €JIEKTPOEHEPTito, Y £:

ZE:E1+E2+E3+E4+E5+E6 (33)

> E=126,8+4,7+82,7+69,7+3,6+103,5=391 Tuc.rpu/pix.

[IpocTrii TepMiH OKYITHOCTI IOPIBHIOE:

T,=( K> E) (3.4)

T,=2325,1/391 = 5,9 poxis.
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OCKiTbKM €KOHOMISl BHUTpaT Ha €JIEKTPOCHEPTiI0 NpHU BCTAHOBJICHHI
JOJJATKOBUX BUCOKOBOJBTHHX KOMIIEHCYIOUM NMPHUCTPOIB HE3HAUYHA,a iX BapTICTh
JOCUTH BENIMKA y MOPIBHSHHI 3 HU3bKOBOJBTHUMH, BUSBUIIOCS, IO 301IbIICHHS
KUTBKOCTI HHU3bKOBOJIbTHUX KOMIICHCYIOUH TPHUCTPOIB € OUIBII EeKOHOMIYHO

JTOIIILHUM. Y Ta0mu1ll 3.3 HaBeeHO MapaMeTpy BUX1HO1T Ta ONTUMAIbHOI CUCTEMU

enexkrponoctauanus [TAT «BAIT-BY [I»

Tabmumg 3.3 -

[TapameTpu

enexktponoctadanus [TAT «BAII-BY I»

BUXIIHOI Ta

OINITUMAJILHOI CUCTEMHU

[TapameTtpu cucremun

Buxingna cucrema

OnTuMaibpHa CUCTEMA

[lexoBa enektpomepexka | ABBI'(3x50) — ABBI2(3%50) —
ABBI'3(3%x150) ABBI'4(3%x150)
> L=0,846 xm > L=0,591 xm

Posnoninbua AAIIIB (3%95) AAIIIB 2 (3%x95)

enexkrpomepexa 10 kB > L=0,846 xm > L=9,207 xm

XKusnsaua enexrpomepexa | AAILB (3x185) ---

10 kB YL=1,112 xm ---

HowminanbHa moTyXHICTh

nexosux TII

2x1000; 2x1000; 2x630;
2x250; 2x400;

2x1000; 2x1000;
2x630; 2x630;

HomiHanpHa NOTYXHICTh

HKII

Y Onrr=3300 kBap

ZQHKH:494O KBap

HominanbHa NOTYXHICTh

BKII

ZQB[(n:l 800 KBap

Kimekicts PI1

1-PIT10 xB

KamiranoBxiaaeHas

B 3alpONOHOBAHUMN

KOMIIJICKC

3aX0/11B 3

eHEPro30epekeHHsI CKIIaatoTh 2325,1 TUC.TPH., IPU IIbOMY €KOHOMIS €IEKTPUYHOT
€Heprii miciis X BOpoBaJKEHHs B cucTemy enektponoctadyanns [TAT«BAII-BY JI»
craHoBUTh 786 Tuc.rpH / pik a6o 376 MBrroxm / pik. TepmiH oOKymHOCTI

BaHpOHOHOBaHOT 3aXOI[iB 3 eHepF036€pC)KCHHH JJIA CHUCTEMU

rpynu
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eJIEKTPONIOCTaYaHHs MiAMPHEMCTBA 5,9 pOKiB, 10 HE MEPEBUIIYE MaKCHMAIIbHO

JOIyCTUMUHU.
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4 OXOPOHA ITTPALI TA TEXHOI'EHHA BE3IIEKA

4.1 XapakTepucTrka NOTCHIIIMHUX HeOe3MeUHUX Ta MIKIVIMBUX BUPOOHUINX

dakTopiB

O6’exTOM AOCHIKEHHS € TPUMILIEHHS, SKEe pO3TalloBaHE HAa MEPIIOMY
noBepci OymiBmi [TAT «BAII-BYl». Ilo6nu3zy € BUpOOHHYI TPUMIIICHHS 3
NIJBUILIEHUM PIBHEM BiOpallii Ta IIymMy, a TaKOK BHCOKI JE€peBa, Kl 3aKPUBAIOTh
HE0OCXWJI, 3SMEHITYIOUYH MPUPOJIHY OCBITJICHICTb.

VY npuMinieHHi po3TamoBaHO 4 MEpPCOHANbHUX KOMII'IOTE€pa, IMPHUHTEP,
CKaHep, pO3MIIIEHO 4 MUCbMOBUX CTOJIB, ada 11l 30epiranHsg JOKyMEHTIB.

B nmpumilieHH1 Ha TIOANMHY MOXYTh HETaTUBHO BIUIMBATU HACTYIHI (PaKTOpH:

1) mkigmBi:

— migBuIIeHa a00 3HWKEHA TeMIlepaTypa MoBITPS;

— migBuUIIieHa a00 3HMKEHA BOJIOTICTh MOBITPS;

— HEI0CTaTHS OCBITJIEHICTh POOOYOro MicCls;

— MABUIIICHUH PIBEHB IIIYMY;

— CTaTUYHA EJEKTPUKA;

2) HeOe3neuHi:

— HeOe3neKa ypaKeHHS €JIEKTPUYHUM CTPYMOM;

3) ncuxodizionorivHi:

— CTaTU4H1, (D13WYH1 HABAHTAXKEHHS Ta HEJOCTATHSI PyXOMa aKTUBHICTb;

— HEPBOBO-EMOITIAHE HATIPY>KECHHS,

— pO3yMOBE HaIpyKCHHS.

bionoriuni Ta XiMivHI (paKTOPH B JTAHOMY MPUMIIICHHI BIJICYTHI.

AHanmi3 mKipmBUX 1 HeOe3neyHuXx (akTopiB IS poOOUYOTO  MicCIS

MIPUMIILICHHS TIpeCTaBieH1 B Tabuii 4.1.
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Tabmuus 4.1 — Ominka (akTopiB BUPOOHHUOTO Ta TPYIAOBOTO MPOIIECY

npauniBHuka npuMinieHHs [IAT «BAIT-BY [I».

III xiac:
IIKIIJTABI T
R
= = | HeGesmeuni | =2
Q jan o
: | E £
MOBH,
DakTOpu BUPOOHHYOTO CEPENOBHINA 2 g Y E
Ne 2 o XapakTep <
Ta TPYAOBOTO MPOIIECY = = it
= E mpart =t
2 |3 2
o S " o | g =p
E >
|z 5
(&)
= | =
e ) et
IKimmmBi XiMiuHi pE9OBUHH, MI/M°:
. I ximac HebOe3nekn — 030H 0,1 0,1 40
Il kitac HeOe3neku
I11-1V kmac HeOe3MmeKn — OKCUIU a30Ty | 5 2 40
2 | un, GpiGporennoi aii, mr/m3 4 4 50
3 | Iym, nBA 50-60 60 75
MiKpoKJIIMaT B IPUMILIEHHI:
4 - Temmeparypa nositps, °C 22-24 | 24 100
- IIBHJKICTH PyXY MOBITPS, M/C 0,1-0,2 (0,2 100
- BIJIHOCHA BOJIOTICTb MOBITPsI, %0 40-60 50 100
KaTeropisi BaXXKKOCTI Mpalll — JIeTKa,
5 | BaxkicTb 1 HAMpy>XEeHICTh Mpaili KaTeropisi Hampy>KEHOCTI mpami —
MaJjio Hampy>KeHa

Takum dYmHOM, aHaAmI3 IMKIJIMBUX 1 HeOe3nmeyHuX ¢GaKTOpiB J03BOJISE
3pOOUTH BUCHOBOK, 1110 YMOBH Ipalll B MIPUMILIEHH1 XapaKTepU3yIOThCsl HASIBHICTIO
HEIIKIJIMBUX BUPOOHUYWX YHHHHUKIB, SIKI HE TPHU3BOAATH JO 3POCTAHHS
3aXBOPIOBAHOCTI 3 BTPATOIO MpAale3JaTHOCTI Ta MPOSBOM MOYATKOBUX O3HaK

npodeciiftHOi maToJIoTii.
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4.2 3axou 3 TOJINIICHHS YMOB Ipaili

[TpumimenHss BIAHOCUTBCS A0 1 Kareropii (BUKOHYIOTBHCS JETKi (i3uyHi
poboTH), TOMY TOBHHHI JOTpUMYBaTUCA Taki BuUMoru [21]: omTuManibHa
temriepatypa noBitps — 22 °C (momyctuma — 21-25 °C), ontumalibHa BIAHOCHA
Bouiorictb — 40-60 % (momyctuma — He Ounbie 75%), HIBUAKICTh PYXY MOBITPS HE
o1mem 0,1 m/c.

JUIst CTBOpPEHHSI 1 aBTOMATUYHOI MIATPUMKH B IPUMINIEHH] ONTUMaIbHUX
3HaYeHb TEMIIEpaTypd Ta BOJOTOCTI TOBITPA B XOJOJHY TMOPY POKY
BUKOPHCTOBYETbCA BOJSIHE ONAJNEHHS, B TEIULy IOPY POKY 3aCTOCOBYETHCS
KOHJIUIIOHYBaHHS MOBITPs. KoHIUILIOHEp € BEHTUIISLINHOIO YCTaHOBKOIO, SIKa 3a
JIOTIOMOTOI0 TIPUJIAJIIB aBTOMATUYHOTO PETYJIOBAHHS MIATPUMYE B HPHUMIIIECHHI
3a/1aH1 mapamMeTpu MOBITPSHOTO cepenoBuina [21].

[Ipy BUKOHAHHI 30pOBHX POOIT BHUCOKOI TOYHOCTI 3arajbHa OCBITJIEHICTb
noBuHHa ckiamgaty 300 ik, a komOiHOBaHa — 750 JIK; aHAJIOTIYHI BUMOTH IpHU
BUKOHaHHI1 po0iIT cepeiboi TouHocTi — 200 ik 1 300 1k BignosiaHo. [Ipu ipomy Bce
10JI€ 30py MOBHHHE OYTH OCBITJIICHO JOCTATHHO PIBHOMIPHO — II€ OCHOBHA TT1€HIYHA
BUMoTra [22].

V 3B'13Ky 3 TUM, 1110 IPUPOJIHE OCBITIICHHS TPUMILIEHHS 3A1CHIOETHCA Yepe3
BIKOHH1 OTBOPH 1 € Jy>Ke€ CIIA0KUM, Ha poO0OYOMY MICIII MA€ 3aCTOCOBYBATHUCS TaKOXK
mrydHe ocBiTieHHs. [lITydyHe OCBITJIICHHS CTBOPIOIOTH EINEKTPUUYHUM JKEPEIoM
CBITJIa, $KE€ BKIIOYAIOTh B MIpy HEOOXIIHOCTI, PEryilOl0Th I1HTEHCUBHICTb
CBITJIOBOTO MOTOKY 1 HOTO CIIPSIMOBAHICTb.

JlomaTkoBe MITYYHE OCBITJICHHS 3aCTOCOBYETHCS HE TIJILKU B TEMHUH, ajie 1 B
CBITMIMA dYac J00u. VY SKOCTI JiKepedaa IUTYYHOTO OCBITJICHHS 3BHUYAWHO
BUKOPUCTOBYIOThCS JroMiHectienTHI jamnu tumna JIb, JIPJI, JIBX, sxi momapHO
00'€THYIOThCS B CBITUJIbHMKHU, SKI TOBHHHI PO3TAIIOBYBAaTHCS PIBHOMIPHO Haj
poOourMu moBepxHsIMU [22].

TpuBana mig 1mIymMy BHCOKOI 1HTEHCHBHOCTI MPHU3BOAUTH 10 MATOJIOTIT



83

CJIyXOBOT'O OpraHy Ta HETaTUBHO BIUIMBAE Ha HEPBOBY cuctemy. lllym mpusBoauTsh
JI0 TBHUJIKOI CTOMJTFOBAHOCTI JIFOJIUHHU, 1110 BEJIE 10 BUPOOHUUNX TTOMUJIIOK.

Bucokuii piBeHb UIyMy CTBOPIOETHCS B MPUMIIIEHHI JAPYKOBAaHUMHU
MPUCTPOSMH, PO3MHOKYBATHHOIO TEXHIKOI, 00JIaTHAHHSAM )11 KOHIUITIOHYBaHHS
MOBITPS Ta BEHTWJISITOPAMU CUCTEM OXOJIOIKECHHSI.

PiBenp mymy Ha poGodomy Micili He nmoBuHeH nepesuiryBatu 60 n1bA. Jlns
TOTO, MO0 JOMOTTHCS IBOTO PIBHSA IIIyMy PEKOMEHIYETHCS 3aCTOCOBYBATH
3BYKOIOIJIMHAKOYE MOKPUTTS CTIH Ta EKpaHyBaHHS POOOYOTO MiCIIs.

Takox Uil 3HMKEHHS IOyMy I HACTUIbHI IIYMJIMBI arapaTd MOXHa
MIJKIaIaTH M'sIKI KMJIMMKY 3 CHHTETUYHHUX MaTepiajiB, a IMijl HIXKKU CTOJIIB, Ha SIKUX
BOHU BCTAHOBJICHI, — MPOKJIAJAKU 3 M'SIKOi TYMH, BOMJIOKY, 3aBTOBIIKA 6-8 MM.
KpimenHs MpokiIaok MOXJIMBO IMIISXOM TMPUKICHKH 1X 10 OMOPHUX YaCTHH.
3HIDKEHHST PIBHS IIyMy, NPOHUKAIOYOrO0 B MPUMIIICHHS 330BHI, MOXE OyTH
JOCSITHYTO 30UTBIIEHHSIM 3BYKOI130JIALII1 3aXUINAI0OUYNX KOHCTPYKUIN, YIIUIbHEHHAM
0 MIEPUMETPY NMPUTBOPIB BIKOH, BEPEN.

OCHOBHUM  JKEpElIOM  €JIeKTPOMArHiTHOTO  BUIIPOMIHIOBAaHHS  Ta
CJIEKTPUYHOTO MoJig € pauciiei (MoHiTopu). BoHu sBIsSOTH CO00IO Kepesa
HaWOLTBII IIKIIJTMBUX BUIIPOMIHIOBAHb, 1110 HECIIPHUATIMBO BILUIUBAIOTH HA 3I0POB'S
npailiBHuKa. EjexTpoMarHiTHe moJjie Ma€ eJIeKTPUYHY 1 MArHiTHY CKJIaJIOBY.
BBakaeTbcs, 1110 MarHiTHa CKJ1aJ0Ba BUKJIMKAE BEJIMKY PEAKIIil0, HK €JIEKTPUYHA.

[Tepconanbuuii komm '10tep (I1K) € mxepenamu Takux BUITPOMIHIOBAHb SIK:

— M'SIKOTO PEHTT€HIBCHKOTO;

— yabsTpadioneroBoro 200-400 uwm;

— Bugumoro 400-700 aM,

— OmmxHboro 1iHGpadepBoHoro 700-1050 um;

— pamiogacToTHOro 3 Kri-30Mrit;

— EJEKTPOCTATHYHUX TOJIIB.

YasTpadiosneroBe BUIPOMIHIOBAaHHS KOPHUCHE B HEBEIMKUX KUIBKOCTSX, ajie
y BEJIHMKUX J03aX TMPUBOAUTH JI0 JEPMATUTy IIKIpA Ta TOJIOBHOTO OOJIIO.

[HdpauepBoHE BUNPOMIHIOBAHHS NPHUBOJAUTH JO TMEpPErpiBy TKAHUH JIOAUHU
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(oco0nMBO XpycTanuka oka), MiABUIICHHIO TEMIIEpaTypu Tina. PiBHI Hanpy»KeHOCT]
eJIEKTPOCTATUYHHUX TOJIB MOBUHHI ckianaTtd He Outein 20 kB/M. IloBepxHeBwmii
CJICKTPOCTATUYHUN TIOTEHIian He mnoBuHeH mnepepuinyBatu 500 B. Tlpu
MiBUIICHOMY pIiBHI HAmpy>KEHOCTI TMOJIB BapTO CKOPOTUTH Yac poOOTH 3a
KOMIT'FOTEpPOM, POOUTH T’ ITHAAISTUXBUIMHHI MIEPEPBU HA MPOTS31 MIBTOPU TOJUH
poOOTH 1, 3BUYAMHO K, 3aCTOCOBYBATH 3aXHCHI €KpaHU. 3aXUCHUH €KpaH,
BUTOTOBJICHUH 13 APiOHOT CiTKH a00 CKITa, 30Mpae Ha cO01 CIICKTPOCTATUIHUH 3apsiI.
Jlis 3HATTA 3apsy €KpaH MOHITOPA 3a3€MITIOIOTb.

Moske BUHUKHYTH HeOe3MeKa M0 PiBHIX HAIPYKEHOCTI €JIEKTPOMArHiTHOTO
nons (EMII). Ha Bincrani 5-10 cm Bimg expaHa 1 KopIlyca MOHITOpa piBHI
HaIpPY>KEHOCTI MOXKYTh Aocsratu 140 B/M 1o enekTpuuHiii CKJIaI0BIN.

Jliist 6e3neunoi podotu Ha [1K HeoOxinHO nepeOyBaTH Ha BIACTaH1 HE MEHIIIE
50 cm Big ekpaHa nucruies. J[ias 3HMKEHHs BIUIMBY BCIX BUIB BUIIPOMIHIOBAHHS
PEKOMEHY€EThCS 3aCTOCOBYBATH MOHITOPH 13 3HH>)KEHUM PIBHEM BUIIPOMIHIOBAHHS,
BCTAHOBIIIOBATH 3aXHMCHI €KpaHMW, a TaKOX JOTPUMYBATHUCS pEriiaMEeHTOBAHHUX
pPEXKUMIB TIpalll Ta BiANOYHHKY.

Ha mnpoTs3i poboTH Ha KOpIyCl KOMI'IOT€pa HAKOMHMYYETHCS CTATUYHA
enektpuka. Ha Bigctani 5-10 cm Bij expaHa HampyXEHICTh €IEKTPOCTATUYHOTO
nosist ckinanae 60-280 kB/M, ToOTO B 10 pasziB mepeBuirye Hopmy 20 xB/M. s
3ano0iraHHsl yTBOPEHHS Ta 3aXWUCTy BiJ CTaTUYHOI EJIEKTPUKU HEOOXITHO
BUKOPHCTOBYBAaTH HEUTpaIi3aTOpH Ta 3BOJIOKYBaul, a MAJOTH TOBUHHI MaTH
AHTHCTATUYHE TOKPHUTTA.

JIns  miAgBUIIEHHSI TMpaine3gaTHOCTI, OJHHUM 13 TOJIOBHUX YHHHHKIB €
MPaBUJILHO OPTaHi30BaHE poOOUYEe MICIIC B MPUMIIIEHHI.

Ockiibku KOkHE poOoue Micue ocHameHo IIK, To B mpumimieHHi mae
3a0e3medyBaTucs MIATPUMAHHS ONTUMAIbHOT POOOYOi TO3M 3  BIAMOBIIHUMH
CeprOHOMIYHMMH  XapaKTepUCTHUKamMH. Pe3ynbTatu AOCHIIKEHHS BUKOHAHHS

3a/IaHUX YMOB MpeJICTaBeH] y Tabnui 4.2.
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— DBukoHaHHS yMOB ONTUMalbHOI poOOUOI TO3M 3a

HopmaTtuBHa epronomiuna
[TapameTpu BukoHaHHS HOpMATUBY
XapaKTEPUCTHKA

o Ha mijyio3i abo Ha nmiacraBui | CTymnHI 3HaXOAAThCS HA

CrynHi HIr _ _ .

JUTSL HIT 171031
Crerna B ropuzonTanpHii 1ommHI HopmatuB BUKOHY€TBCS
[lepeammiyuus BeptukansHo HopmatuB BUKOHY€TBCS

. JIikT1 IpaIiBHUKIB
o ITix kyrom 70-90 no _
JlikTi 3HAXOAATHCS 1 KyTOM
BEPTUKAJIBHOI IUIOLUHU
npudimn3Ho 70-80
3irHyTi 17 KyTOM HE O1jbIie
3an’sacTs 20 B1IHOCHO rOpU30HTANIbHOI | HOopMaTuB BUKOHY€ETHCA
IUIOIHU
Haxwn ronosu y pizHuX
15-20 BIZHOCHO BEPTUKAIBHOT MpaliBHUKIB

Haxwit ronosu .

IUIOLHU KOJIMBA€eTheA Bix 15 110
45 rpamgyciB

Ockinbku kopuctyBaHHd IIK € HeBil’eMHOIO (PYHKIIEI0O OCHOBHOTO BUIY
JUSTTBHOCTI, BOHM PO3MIIIYIOTECS HAa OCHOBHOMY CTOJII KOXHOTO TpalliBHUKA.
Buxopucranns nepudepiiiHux npunagiB (CKaHepy) € NeploJUYHUM, TOMY BOHHU
JOIIJILHO PO3MIIIEHI Ha MPUCTAaBHOMY CTOJII.

KyT Mix TO370BXHIMU OCSIMU OCHOBHOTO Ta MPUCTABHOTO CTOJIIB CKJIAJA€
120 rpanycis. Bucota po6o4oi noBepxHi ctoiy s [1K 3HaxoauThest y He0OX1AHUX
mexax 1 ckiaagae 800 mm. [Hupuna poOodoro croiy 3abe3neyye MOKIUBICTh
BUKOHAHHS OTepalliid y 30H1 JOCSKHOCTI MOTOpHOTO 1oJsi. Po6oui ctomm st [1K B
JOCIT)KYBaHOMY MPUMIIIIEHHI HE 00J1aJiHaH1 M1ICTaBKOO JIJIs HIT.

OcHOBHI HOpPMAaTHBHI NapaMeTpu His CHUAIHb Ta IX JOTPUMAaHHS Yy

MIPUMIILICHH] TIpeICcTaBieH] y Tabnuii 4.3.
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Tabmuis 4.3 — JloTpuMaHHs HOpMATHBIB TApaMETPIB CHUAIHD

HeoOximgHa Buxonanasa HeoOX1gHUX
[TapameTp
XapaKTepUCTHKA BHUMOT
PerynioBaHHS €JIEMEHTIB CHJIIHHS
o o 15-20 mm Bukonyetscs: 20 Mm
TUTSI TIHIHHAX PO3MIPIB
PerynioBaHHs €JIEMEHTIB CHJIIHHS
o 2-5 MM Bukonyerscs: 5 Mm
JUTSI KyTOBHX PO3MIpPIB
3yCUILIIS M1 Yac PETYIIOBaHHS 20H Bukonyetsca: 20 H
[IIupuna Ta rauOuHA CUIIHHS e menmre 400 Mmm Bukonyetbcs
Bukonyetncs:

BucoTa noBepxHi cuaiHHS

Mag€ pEeryJiroBaTUCS B

mexax 400-500 mm

PETYIIIOETHCA B MCIXKax

500 mm
. . Bix 15 Briepen 1o
Kyt Haxniry noBepxH1 CUAIHHA Bukonyetncs
5 Hazang
. I1acka, nepenHin
IToBepxHs cumIHHSA Bukonyetbcs

Kpai - 3aKpyTJICHUU

Bucora crimHKY CUIIHHSA

300+20MMm

He BukoHyeThCS:

Bucota outemre 300 Mmm

[IIupuHa COUHKH CUJTIHHS He MeHIe 380 Mmm Bukonyetncs
Paniyc kpuBU3HM B TOPU30HTATBHIN
_ 400 MM Bukonyerbcs
IJIOIIUHI
Bincranb BIX CIUHKU bie} BukonyeTncs:
260 — 400 mMm

MOTNIEPEAHHOTO KPAK0 CUIHHS

CTaHOBUTH 350 MM

PoGoui cumiHHS mepcoHalMy CTaHOBJSATH Kpicla, sKi MawTh HEOOXiIHI

€JIEMEHTU: CHUJIHHA, CIHUHKY,

CTallOHapHi

abo

3MIHHI

MUIOKITHUKA. Y

KOHCTPYKIIIIO CHJIHHA HE BBEJICHI JOAATKOBI eneMeHTH. PoOoui cumaiHHA
npariBHUKIB, Sk KopuctyBadiB [1K, € miaiiOMHO-ITOBOPOTHUMH, PETYJIIOIOTHCS 3a

BHUCOTOIO, 3a BiI[CTaHHI-O CIIMHKHM JO0 ICPCIHBOI0 Kparo CI/I,Z[iHH}I, BHUCOTOIO
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H1JIOKITHUKIB. PeryiroBaHHs KOKHOTO MapaMmeTpa € He3aJe)KHUM, CTYHIHYATUM,
Mae HaaiiHy Qikcairiro.

IToBepxHi CHIIHHS, CIHWHKA Ta IIIJOKITHUKIB € HAmiBM SKUMH, 3
HEHACJICKTPU30BAaHUM, IIOBITPOHEHIPOHUKHUM  TIOKPUTTAM Ta  3abe3medye
MOXJIMBICTh YMILICHHS BiJ1 Opyy.

MoHiTop Ta KjaBiaTypa MalOTh PO3TAIlIOBYBATHCS Ha ONTUMAJIbHIN BiACTaH1
BiJl ouell KoprucTyBada, aje He Oibine 600 MM, 3 ypaxyBaHHSIM po3Mipy aindaBiTHO-
udpoBUX 3HAKIB Ta cMMBOJIB [23]. B mpumMimienHi MmoHiTopu Ta kiaBiatypa [TK
3HaXOMAThCA Ha BiAcTani mnpuomm3Ho 500-600 mMm Bim oueir. Kiasiatypa
po3MIlTyeThcsi Ha cronax He BigmoBigHo HOpMi — 100-300 MM Bim kparo, a
pPO3TaIIOBY€EThCA Maibke Ha Kparo croja Ha Bcix poboumx Micisx. Kyt Haxummy
KJIaB1aTypHy CTAaHOBHUTH MPUOIU3HO 5 IpalyCiB, IO BIMOBIAE HOPMI.

[loBHa BHUIUMICTH MOHITOPY HE TMOPYIIYETHCS IHIIMMH TPUCTPOSIMHU
BBEJCHHSA-BUBEJICHHS 1HQOpMaIlii, aJke BOHM pPO3TAllOBaHI HA OKPEMOMY

PUCTABHOMY CTOJII.

4.3 3axoau 3 eNeKTPOOEe3NeKu

[Tpumimenns 3rigHo I[TYE mokHa BigHecTn 10 1 kimacy — 063 IiIBHIIEHOL
HEOE3MeKN ypaXeHHsI CTpPyMOM (cyxe, Oe3MUI0Be, 3 HOPMAILHOIO TEMITEPATypPOIO
MOBITPS, 130JIbOBAHUMH IT1/1JIOTaMU 1 MAJIUM YUCIIOM 3a3€MJICHUX MpUiaaiB) [24].

OCHOBHUMHU CIIO)XKMBAYaMU EJICKTPOCHEPTii B TMPUMIIICHHI € CHCTEeMa
HITYYHOTO OCBITJICHHS, 4 MEPCOHAIBHUX KOMIT IOTEpa, | KOHAUIIIOHED, TONOMDKHI
npuctpoi (mpuHTep, ckaHep). Hampyra, ska BUKOPUCTOBYETHCS Ml POOOTH
SJIEKTPUYHUX NpuiafiB ckianae 220 B.

OCHOBHMMHU TNpPUYMHAMHU TOPA3KU MpalliBHUKA MPUMILIEHHS €IEeKTPUYHUM
CTPYMOM Ha poOOYOMY MiClll MOXYTh OyTH: TIOSIBa HANIPYTU JOTUKY Ha METAJIEBUX

KOHCTPYKTUBHUX YacTHHAX KOMII'IOTEpA Yy pe3yibTaTl MOIIKOIKEHHS 130JISIIIT;
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HECMPABHICTh PO3ETKU; MOUIKOKEHHS 1307111 IPOTIB KOMIT I0TE€pa; MOPYIICHHS
IPaBHJI EKCIUTyaTallll TEXHIKH; 3a00pOHEHE BUKOPUCTAHHS €EKTPUUHUX MIPUIIAIIB,
TaKuX SK €JICKTPUYHI TUTUTH, YaHUKH, 001rpiBayl.

Hebe3neka eneKTpuYHOrO CTpyMy BEJHKa, BHACTIOK 4oro Oyna po3pobiieHa
edeKTUBHA cucTeMa Mo ii 3anobiraHHo. OCHOBHUMH MipaMu 3aXUCTY BiJl OPa3KH
CIIEKTPUYHHUM CTPYMOM € [24]:

- MpaBUJIbHE YJIAIITYBAaHHS 1 €KCILTyaTallis eIeKTPUYHOTO YCTaTKyBaHHS,

- eJIeKTpUYHA 130JISMis1; YCl CTPyMOBEIydl YAaCTHHHM €JEKTPOYCTaHOBOK
MOBUHHI MaTH TapHY 130JS1110 3 YpaXyBaHHSIM Halpyr B JIAHLIIO31;

- 3axXMCHI MPUCTPOi, MO 3a0e3MeuyloTh HENPUCTYIHICTh IS JIFOJUHU
€JIEMEHTIB, 1110 3HAXOAThCS 1]l HAIPYTOlO;

- 3a3eMJICHHS €JIEMEHTIB YCTaTKyBaHHS; 3aHyJICHHS;

- HasIBHICTh NONEPEHKYBaIbHUX HAIIUCIB.

[Tpu pi3HUX HECTIPABHOCTSIX YACTUHU €JIEKTPOYCTATKyBAHHS MOXKYTh BUSIBUTHUCS
mig Harpyro. Tak SK JIOAMHA BKIIIOUAETHCS B JIAHITIOT 3a3€MJICHHSI MTapaieibHo,
TO BiIOYBAETHCS PO3MOJALI CTPYMY BIANOBIAHO 10 3aKkoHIB Kipxroda: ctpym, 1o
IPOTIKAE MO JBOM MapayieIbHUM MPOBIIHUKAM MPSMO MNPONOPUIAHUNA ONOpy
npoBiHUKa. Tak sK omp JIOAMHM HA KUIbKA TMOPSIKIB TEPEBHINYE OIIp
MPOBIIHUKA, TO CTPyM, IO MPOTIKAE yepe3 JOJIUHY, OyJe Ha KiJIbKa MOPSIKIB
MEHIIIE.

HecrnipaBHOCTI €NeKTpUYHUX MEPEX, YCTaTKyBaHHS 1 3amOO1KHUX MPHUCTPOIB
MOKYTb MPU3BECTH JI0 MOMKEXK 1 BUOYXIB.

OcHOBHUMHU MipaMu TIPOQITAKTUKA B TAaKMX BUIAJKaX €: IIUIbHE TPUETHAHHS
IPOBOMIB Y MICISAX KOHTAaKTy CKpPY4YyBaHHs 1 3’€HaHb MPOBOJIIB; 3aCTOCYBaHHS
3aXMCHOI'0 3a3€MJICHHSI 1 CHCTEMH 3aXVCHOT'O BIAKIIOUYEHHS. 3aXHUCHE BIIKIIOYCHHS
BUKOHY€ETbCS HA JIOAATOK YW 3aMICTh 3a3eMJICHHS. BiIkitoueHHs 3I1HCHIOETHCS
aBTOMATHUYHO.

Y Bunmaaxky 3aropsiHHsS MPOBOAIB HEOOXITHO iX 3HECTPYMUTH 1 MOTACHUTU 3a

AOIMOMOTI'OI0 BYTJICKHUCIIOTO I'a3y 4YM IMOKpUBAJIaMHU 3 2136CCTy.
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JInsg  BUKJIIOYEHHS BHIAJKIB 3aropsiHHS  €JIEKTPONPOBOJKH, HEOOX1IHO
3aCTOCOBYBATH MTPOBITHUK TAKOTO JA1aMETPY, PHU IKOMY HE B1JI0YBA€THCS PO3ITPIBY.
A TakoX He IePEeBaHTAKYBATH EIIEKTPOMEPEKY.

[Ipu ypaskeHH1 TIOJUHH €IEKTPUYHUM CTPYMOM HEOOX1THO 3aCTOCOBYBATH TaKi
nepii mipu [24]:

- BIIKIIIOYHMTH HAINPYTY;

- BIATSATHYTHU JIOAUHY BiJ] CTPYMOBEIYyUMX YACTHUH YCTAaTKyBaHHS,

- BUHECTHU Ha CBIXKE MOBITPS, PO3CTEOHYTH KOMID;

- BHUKJIMKATH JIKaps.

4.4 3ax0au 3 MOXKEKHOI Ta TEXHOTEHHOT O€3IIEKHU

ByaiBnto, B sKid 3HAXOJUTHCA MPUMILIEHHS, MO BUOYXOBIM 1 MOXKEXKHIH
HeOe3Mnell MOXKHa BIIHECTH 0 TMpUMINIEHHS KaTteropii B, ockinbku € roproui
(kHUTH, JOKYMEHTH, MeOyi) 1 Bakkocnaiumi peui (pi3He mabopaTtopHe
YCTaTKyBaHH#), SIK1 MPY B3a€EMO/IIT 3 BOTHEM MOXKYTb ropiTu 0e3 BUOyxy [25].

3a KOHCTPYKTMBHHMH XapaKTEPUCTHUKAMU OYJIBII0 MOXHA BIJHECTH [0
OyZaiBeNb 3 HECYYMMH Ta OTOPOJKYBaJbHUMM KOHCTPYKUISMH 3 MPUPOJHUX abo
MTYYHUX KaM'sSsHUX MarepiajiB, 0eToHy a0 3ai300eToHy, A€ JJiS MEePEeKPUTTIB
JIOTYCKAETHCSI BUKOPUCTAHHS JEPEB'sSTHUX KOHCTPYKIIIN, 3aXUIIEHUX MTYKaTypPKOIO
a00 Ba)XXKO TOPIOYMMH JIMCTOBHMH, a TaKOX IUIMTKOBUMHU Matepiamamu. OTxe,
CTYIIHb BOTHECTIMKOCTI OyAiBI1 MOKHA BUu3HAUHTH sk ApyTy (I1).

[IpyuriHaMy BUHUKHEHHS MOXKEX1 B IPUMIIIEHHI MOXKYTh OyTH:

— HECTPABHOCTI EJICKTPOIMPOBOJKH, PO3ETOK 1 BUMHKAUIB, SKI MOXKYTh
MIPU3BECTH JI0 KOPOTKOTO 3aMUKAHHS a00 MpoOOI0 1301111

— BUKOPUCTAHHS MOIIKOJ/KEHUX (HECTIPABHUX) €JIEKTPOIPHUIIA/IIB;

— BHUKOPHUCTAaHHS B TMPHUMIIIEHH] EJIEKTPOHArpiBaIbHUX NPUIAAIB 3

BiI[KpI/ITI/IMI/I HaI‘piBaJIBHI/IMI/I CIICMCHTaMU,
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— BUHUKHEHHS TIO’KEK1 BHACIIIOK TIOTIaIaHHsI OJTMCKAaBKU B OyIMHOK;

— 3aropstHHS OyA1BJIl BHACTIOK 30BHINTHIX BIUIMBIB;

— HeaKypaTHE MOBOJKEHHS 3 BOTHEM Ta HEJOTPUMAHHSI 3aXO/JlIB MOKEXKHOI
O€3MeKHu.

JUist TaciHHS TMOXKEX B MPUMILIEHHI BUKOPUCTOBYETHCS BYTJIEKUCIOTHHUM
BorHeracHuk BB-5. Jlng mBUAKOTO BUSBJICHHS Ta IOBIIOMIICHHS IIPO MicCle
BUHUKHEHHS TIOKeX1 B OyaiBii € mokexkHa curHamizaris JIMITHYB-1, nmumosi
naT4uku. J{J1s 3B'13Ky BUKOPUCTOBYIOTH Telie(hOH UM 1HIII 3aCO0M MEPIIOT 3B'SI3KY.

HeoOxignuMu 3axomamu JJisi 3amo0iraHHs MOXKEX1 € CBOEYACHUM PEMOHT
CIIEKTPOIIPUIIA/IIB, SKICHE BUIIPABIICHHS MOJOMOK, HE BUKOPUCTAHHS HECIPABHUX
CJIICKTPOIIPUIIA/IIB, TMPOTUIOXKEKHUN I1HCTPYKTaX, Ha SKOMY IMpaIliBHUKU
O3HAHOMIIIOIOTBCS 3 TMpaBUJIAMU IPOTUIIOKEKHOI O€3MeKW Ta BHUKOPHCTAHHS
MIEPBUHHUX 3aC001B MOKEKOTACIHHSI.

VY BUNaagKy BUHUKHEHHS MOEX1 HE0OX1/THO:

— BIIKITIOUUTH €JICKTPOKUBIICHHS,

— BUKJIUKATH MO TeJIePOHY MOKEKHY KOMaHTY;

— €BaKYIOBATH JIFOEH 13 TPUMIIIEHHS BIAMOBIIHO JI0 MJIaHY €BaKyallii,

— IPUCTYIIUTH J0 JIKBIAAIT TTOXKEXKI.

[Ipu 3aropanHi ofsAry Ha JIFOAWHI HEOOXiMHO 30uTH moiym s. [Ipu omikax
00OB’SI3KOBO HEOOXIHO HaJaTH MEAWYHY naomnoMory. Jlo HagaHHA Meau4yHOl
JIOTIOMOTH Tpeba 00epekHO 3BUIBHUTH MOTEPHUIOrO BiJl OASTY 1 HAKPUTH MICIIA
OITiKIB CTEPUJIHLHOIO TOB’s13k0r0. He MOkHa MOTOpKATHCS pyKaMH JI0 OMEYEHOTO
MICLISI, CKpUBATH MyXUpPi, 0OOPMBATH MPUCTABIII JO MIKIPH IIMATKH OJSITY, OOMHBATH
a00 3Ma3yBaTH MOPAHEHY MOBEPXHIO OyAb-SIKUMHU pO3uMHaAMU a00 Ma3simi. Lle moxe
pOOUTH TIJBKU JIIKAP Y BIANOBIAHUX YMOBAX.

Oco6nmuBy yBary HEOOXIHO MPUIUIATH €BaKyallii JIIOACH 3 MPUMIIIEHb.
EBakyaiiist mpoBOAUTHCS IO 3a3/aJieriib CIUIAHOBaHKUX nuisixax. CxeMu eBakyarlii

pO3TaIlIoBaHi B JOCTYHUX JJIs MOTJISIAY JTFOJMHHU MiCIISIX.
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4.5 Po3paxyHOK 3araJlbHOTO OCBITJIEHHSI pOOOYOro MPUMIIICHHS

[IpuponHe OCBITICHHS MPUMIIIEHHS 3/1HCHIOETHCS Yepe3 BIKOHHI OTBOPU 1 €
JTy’Ke CIIabKuM, TOMY IO MOOJIU3Y € BHUCOKI JiepeBa, Kl 3aKPUBAIOTh HEOOCXHII,
3MEHIITYIOYH TPHUPOJIHY OCBITJIEHICTh. TOMYy Ha poOOYOMY MICIll 3aCTOCOBYETHCS
TaKOX IITYyYHE OCBITICHHS.

VY [OpUMIMIEHHSX BHCOTOI 10 6 M PEKOMEHAYEThCS 3aCTOCOBYBATH
JIFOMIHECIICHTHI JIaMITM, OCHOBHOIO SKICTIO SKHX € BHCOKa CBITJIOBIIa4a
(mo 75 nm/BT), Tepmin cayx0Ou o 10 000 roauH, xopolia mnepenaya KoJbopy,
HU3bKa TEMIIEpaTypa.

VY sKOCTI Kepelia ITYYHOTO OCBITJIEHHS Y TPUMIIIEHHI BUKOPUCTOBYIOTHCS
moMiHectieHTHI Jamnu tuny JITb-40-4 (mromiHeciieHTHa JlaMIia Teruio-0110ro
KOJIbOPY) IO YOTHPH JIAMIIHN B KOKHOMY CBITHJIBHUKY, SIK1 TOMAPHO 00'€ THYIOTHCS B
CBITUJIbHUKHM Ta PO3TALLIOBYIOTHCA HaJ POOOYMMH IMOBEPXHAMHU. Y MPUMILIECHH]
PO3MIIIEHO 4 CBITHIIBHUKA.

IIpu poOoTi 3 [IK kareropiro BUKOHYBaHUX pOOIT MOHA BIIHECTU 10 POOIT
JTy>K€ BUCOKOI TOYHOCTI 3 PUCBOEHHSM po3psiay IIB.

HeoOximHO BW3HAYMTH KUIBKICTh CBITHJIBHHKIB JUIS  3a0e3IleyeHHs
HOPMOBAHOI OCBITJIEHOCTI E ;. 1 MOTY>KHICTh OCBITJIFOBAaHO1 YCTAaHOBKH.

VY BIIMOBITHOCTI 3 PO3PSAAOM 30pOBUX POOIT OCBITJIEHICTH pOOOUOT TOBEPXHI
npuitmaeThest Emin = 300-500 nk.

Busnaunmo 1HAEKC NPUMIIIEHHS 32 HACTYTHOIO (POPMYIIOH0:

= (4.1)

ne A u B — moBXuWHA Ta MUPUHA TPUMIIICHHS, M;
h — BHCOTa MiIBICY CBITHJILHUKIB HAJl PO3PaXyHKOBOIO ITOBEPXHEIO, M.

JIoBXrHA MPUMILIEHHS — 8 M, IIUPUHA — 6 M, BUCOTa — 3,5 M.
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Po3paxyHkoBa Bucora:

(4.2)

ne H - reomeTpryHa BHCOTa NPUMILICHHS;

h, - Bucora po6o4oi mosepxni, h , =1, 0 m.

Toni
h=35-1=2,5wMm,

i:i:
25-(6+8)

HeoOx1guuii CBITIOBUI NOTIK JJaMII CBITHJILHUKIB:

I::E-kg-S-Z’ (4.3)
N-n

ne  E — naiimeHia HopMoBaHa OCBITIIEHICTh, E = 500 JIK, Tak SIK po3ps]l 30pOBHUX
poOiT nopiBHIOE IIB;
k; — koedimieHT 3amacy;
S — OCBITIIIOBaHA TUIOIIA IPUMIILIEHHS, M2
Z — MONPaBOYHUM KOEPIIEHT AJIsi IEPEXOAY BiJl HAHMEHIIOT OCBITIEHOCTI JI0
CEpEHbOI,
N — KIJIBKICTH CBITHJIBHUKIB;
n —Koe]illeHT BUKOPUCTAHHS, TOOTO BIIHOCHA JI0JISI TIOTOKY JIAMITH, TIaJjato4a
Ha MOBEPXHIO S.
Koedimient 3amacy k BpaxoBye 3ammieHICTh TPUMINICHHS, 3HIKCHHS
CBITJIOBOT'O TIOTOKY JIaMII B Mpolieci ekcruryaTaltii. J[Jisi BApOOHHUYOro mpUMIIIESHHSI

3 JIIOMIHECLIEHTHUMM jJaMnaMu k = 1,2.
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KoeinieHT MiHIMambHOI OCBITJIIEHOCTI Z XapakTepu3y€e HEPIBHOMIPHICTH
ocBiTiIeHHs. BiH € QyHKITI€I0 6araTboX 3MiHHUX 1 HAWO1IBIIIOI0 MIPOTO 3aJICIKUTH Bij
B1JICTaH1 MIXK CBITHUIbHUKaMU 710 po3paxyHkoBoi BucoTi (L / h). IIpu po3ramryBanHi
CBITWJILHUKIB B JIIHIIO (PsAT), SKIIO BUTPUMAHO HalBuTiAHIIIE BigHOmeHHs L / h,
1151 JITh pekomenayerbes nmpuiimatu Z = 1,1,

KoedimieHT BUKOpUCTaHHS CBITJIOBOTO MOTOKY 77 € CKJIAIHOO (DYHKITIE€I0, STKA
3aJeKUTh BIiJ THUIY CBITHWIbHUKA, IHAEKCY TMpUMIIIEHHS 1 KoedimieHTta
B1100pakeHHs CTeJ, CTIH 1 MiJIOTH.

3T1IHO 3 YMOBOO KOe(DIII€EHTH BIIOUTTS TOBEPXOHB MIPUMIIICHHS: CTENl 0,
=70%, ctin p,,,,= 50%, nignoru p,,,,= 30%.

3a JOBIIKOBUMH TaOMUIAMHU [23] METOIOM IHTEPIOJALIT 3HAXOAUMO 7 =
53,8%.

3a mosigkoBumu TadmuisMu [23] sHaxoaumo s amnu JITD - 40 3HaueHHs
CBITJIOBOTO MOTOKY F = 2450 nwm.

OcBiTIIOBaHa MIIONIA JOPIBHIOE ILIOIII IpUMiIIeHHs S = 48 M2,

BuzHnayaemo KiJIbKICTh BUKOPUCTOBYBAHMX CBITWJILHUKIB N, BBaXKaro4H, 110

KOXXEH CBITUJILHUK MICTUTh YOTUPH (N = 4) 1ammu:

Eyyk-S-Z _500-1,2-48-11

N = - _
®,-n-ny  2450-4-0538

Takum yuHOM, nipu BukopucTaHHl Jamn tuny JITh-40-4 neoOxigHO s
3a0€3MeUYeHHS] HOPMOBAHOT OCBITJICHOCT! KUTBKICTh CBITUILHUKIB N = 6.

Haii0inpm1 onTuUManbHUI BapiaHT PO3MIILIEHHS CBITUJIBHUKIB Oyae mpu
L1=B/2. Toxai npuiiMaeMo B HamoMmy Bunaaky L1 =4 m.

[TopiBHsIEMO PO3paxyHKOBI JaHl 3 HasBHUMHU B IpuMilieHHi. [IpumimenHas
Mae gume 4 cBiTWIbHUKK 3 Jamnamu Tuny JITh-40-4, mo He BianoBigae

po3paxyHKOBUM AaHuM. OTXe, IMTy4yHE OCBITJIEHHS JAaHOTO TPUMIIICHHS He
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Bignosigae Bumoram JIBH B.2.5-28-2006 (Ilpupoane i mTydHe OCBITICHHS) i

BUMAarac moJIIIIIeHHs.
J171s1 OJIIIIIEHHST YMOB TIpalii, o0 MTy4YHEe OCBITJICHHS TaHOTO MPUMIIICHHS

Binmosigaino Bumoram JIBH B.2.5-28-2006 Bapto momatu mie 2 CBITHIBHUKA

(pucyHok 4.1).

| | I | | ES— | |
& o
1
Z
{ | % .
] O]
—l- A
s |qo (i
e . e— 5‘
] ]
ds qo &
v““ { : N } .‘\1v } !
ml',y 20\ "'*@v \ | =
\ I\‘\, 8000 \
8 4 3 \2 1

1 — BikHO; 2 — poboumii cTin; 3 — kinaBiatypa; 4 — MoOHITOp; 5 — mada;
6 — CBITWJIBHUKH; 7 — IPUHTEP; 8 - CKaHEp

Pucynok 4.1 — OctaTtounuii BapiaHT pO3MIILIEHHS CBITUIHHHUKIB
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BMCHOBKHA

OcHoBHMMH pe3yiabTaTaMH KBami(ikamiiHOI MaricTepcbkiii poboTu €
HACTYTIHE:

1. B pob6orti gocnimkeno cuctemy eneprocnoxxkuBanns [TIAT «BAII-BY J1»
1 BUKOHAHO OILIIHKY PiBHS Ta CTPYKTYPH BTPAT €JIEKTPUIHOI €HEprii;

2. Bu3HaueHO oONTUMalbHY CTPYKTYpy 1 TapaMeTpu CHCTEMHU
enexktponoctauanusi [IAT «BAII-BY]Jl» Ta 3anpomnoHOBaHO KidbKa 3aXOMIB 3
€HEPro30epeKeHHs, a TAaKOXK C(HOPMOBAHO KiIbKA HE3AJEHKHUX TPYI 3aXOMIIB IS
TaKOl CUCTEMH;

3. Busnaueno HaWOINBII JOUUIBHY 332 €KOHOMIYHHUM KPHUTEPIEM TPYILy
3aX0JlIB 3 €HEPro30epeKeHHs, 10 Ja€ MOXKJIMBICTh 3HAYHO 3MEHIIUTH BTPATU B
cuctemi enekrponocradanus [TAT «BAII-BY [1»;

4. BuszHaueHO 0a30BI €KOHOMIYHI MOKa3HUKW BIPOBAIHKEHHS TPYINH
3aX0/IIB 3 €HEPro30epeKeHHs IS CUCTEMU €JIEKTPOIOCTavYaHHsl 00paHoro 00’ exra
nocimixeHHss. CymapHa €KOHOMISl  €JIEKTPOEHEprii Mmicis  BOPOBAIKEHHS
3aMpONOHOBAHMX 3aX0/IIB 3 eHeprozoepekeHHs ckiamae 376 MBt-ron/pik abo 786
TUC. TpH/piK. TepMiH OKYITHOCTI 3aIIPOIIOHOBAHOI TPYNH OJIM3BKO 5,9 POKIB, 110 HE

MEPEBUIIYE MAKCUMAIBHO JOMYCTUMUMU.
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