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YMOBHI IIO3HAYEHHA

KII — koMmnieHcyro4i mpucTpoi

TUIEIT — nmoBiTpsiHa JIiHIS eleKTponepeaad
K.3. — xopoTke 3aMHUKaHHS

ITII — iH>)XeHepHO TEXHIYH1 IPALIBHUKH

MiNn — MiHIMaJIbHHA

MaxX — MaKCUMAJIbHUN

11/aB — MICJIsl aBapiiHUM

KPII — xomnieHcarlist peakTUBHOI MOTY>KHOCTI
TEII — TeXH1KO-€eKOHOMIYHE TTOPIBHSHHS
JIOK — mxepeno »KuBIICHHS

CBY - crpymoBeaydl 4aCTUHU

TII — TpaHchopMaropHa MmiJACTAHIIISA

[IC — mpacraHis

I'3I1 — rosoBHA 3HMKYBaJbHA I1ICTAHIIIS
SAEE — sKicTh €neKTpUYHOI eHeprii

JIDK  — mxeperno »KUBJIEHHS

KKY — koMmmuiekTHa KOHIEHCAaTOpHA YCTaHOBKA
JIPIT — mxepeno peakTUBHOI MOTYKHOCTI
PII — peakTuBHA MOTYXXHICTh

KY — konaeHcaTtopHa ycTaHOBKa
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BCTVII

EnepreTuyHuil KOMIUIEKC € OAHUM 13 (yHIaMEHTaJbHUX EJIEMEHTIB
(GYHKIIIOHYBaHHSI HAIlIOHAJIbHOI E€KOHOMIKHM, OCKUIbKH 3a0e3rnedye HeoOXiTHUMHU
pecypcaMu TMPOMUCIIOBICTb, TPAHCHOPT, KOMYHaJIbHY 1H(QPAcTpPyKTypy Ta 1HIII
chepu cycniibHOro BuUpoOHUIITBA. OcoOiMBE MiClle B MOro CTPYKTypi ToOciiae
CIIEKTPOCHEPreTHKa, PO3BUTOK SAKOi O€3MOCepeqHhO BIUIMBAE HA TEXHOJOTIUHE
OHOBJICHHSI BUPOOHUYMX TPOIIECIB, MIABUIICHHS 1X MPOMAYKTUBHOCTI Ta 3arajibHUMN
piBEHb EKOHOMIYHOT'O PO3BUTKY JI€PKaBU.

3HayHa KOHIEHTpAllisl EeJIeKTPUYHUX HABAHTAXEHb MPUIAJAE HA MICHKI
TepUTOpii, e PopMyeThcst OIU3bKO 75 % 3aralibHOro 00CATY €JIEeKTPOCIIOKUBAHHSL.
Taka CTpykTypa CHOXHMBAHHS 3YMOBIIIOE€ ICTOTHHH BIUIUB MICBKUX CHCTEM
CJIEKTPONIOCTAYaHHsI HA MPUHIUNU TMOOYAOBM Ta (YHKIIOHYBAaHHS 3arajbHOl
€JIEKTPUYHOI MEPEXKI.

30BHIIIHE EJIEKTPONOCTAYaHHSI MICHKMX CIOXXKHMBAdiB 31ACHIOETBCS 3a
JIOTIOMOTOI0 MEPEK BHUCOKOI HAIPyrd, 30KpeMa MOBITPSHUX 1 KaOEIbHHUX JIHIM
Harpyroto 220 xB 1 Buie, a TakoX BiAMOBIAHUX mifcTaHiii. Yepe3 11 00’ €KTH
3a0e3meuyeThcsl mepeaada eJISKTPUYHOI €Heprii BiJl €HEProCUCTEMH J0 MICBhKHX
MepeX HIDKUMX KJIaciB Hampyrd, 3okpema mepex 110 kB. B3aeMois 3a3HaueHux
eJIeMEHTIB (opMye OaraTOpiBHEBY CTPYKTYPY €JIEKTPOIOCTauyaHHS, MpPU3HAYEHY
JUISL HAJIAHOI Iepeiadl Ta po3noaiTy eIeKTPOSHEePrii MK CIIOKUBavYaMH.

BusnauanpbHa ponb  €IEKTPUYHOI €HEprii B CY4aCHOMY CYCHUIBCTBI
3yMOBJIEHA 1i YHIBEPCAJbHICTIO, MOXJIHUBICTIO €()EKTUBHOIO TPAHCHOPTYBaHHS Ha
3HaYHI BiJICTaHI Ta KOHIEHTpAIli y BEIMKUX 00csArax y MICIAX Oe3mocepeIHboro
cnokuBaHHs. KpiM TOro, BUKOPUCTAaHHS €1EKTPUYHOI €HEPrii CTBOPIOE CHPHUSTINBI
NepeayMOBH JJII KOMIUIEKCHOI aBTOMATH3allli TEXHOJIOTTYHMX MpPOLECIB 1
M1IBUIIIEHHS PIBHS iX KEPOBAHOCTI.

PamioHanibHO ~ CIIpOEKTOBaHA  CHUCTEMa  €JIEKTPONOCTAYaHHS  [MOBUHHA
BIJIMOBIJATH KOMIUIEKCY TEXHIYHUX Ta EKCIUTyaTalliHUX BUMOr. Jl0o OCHOBHMX

KpUTEpIiB  HaJlexaThb JIOCTaTHIM  piBEHb  HAJIAHOCTI  €JIEKTPONOCTauYaHHs,

Jluem

ET i EE.4815.006.000.113

I3m.

Jluecm Ne dokym. Midnuc [ama




C€KOHOMIYHICTh TEXHIYHUX pIlIEHb, €JNEeKTPoOe3neKa, 3PY4YHICTh TEXHIYHOTO
OOCIIYyrOByBaHHS, a TaKOX 3a0€3NEUYEeHHS HOPMAaTUBHUX IOKAa3HHUKIB SKOCTI
€JIEKTPUYHOI eHeprii. BaxinBe 3HaYeHHsI MalOTh CTa0LIBHICTh HAIIPYTH Ta YaCTOTH,
OCKIIBKMA 11X BIIXWJIEHHS Oe€3MocepeiHhbO BIUIMBAIOTH Ha  (DYHKIIOHYBAHHS
€JIEKTPOIPUIIMAYIB 1 TEXHOJIOTTYHOTO 00JIaTHAHHS.

Ilin gac popmyBaHHS CTPYKTypU CHUCTEMHU EJIEKTPOINOCTa4aHHS HEOOX1THO
TaKOX NependayaTy MOKIIUBICTh CKOPOYEHHSI TPUBAIOCTI Oy/iBEIbHO-MOHTAKHUX
poOIT, aTaNTHBHICT, MEPEXi O 3MIHM PEKHUMIB CHOKUBAHHS Ta TEPCIICKTUBY
MOJAbIIOr0 PO3BUTKY. KOHCTPYKTHBHI M CXEMHI pIllIEHHS MaroTh 3a0e3MedyBaTu
MOMUJIMBICTh HApOIIYBaHHS TOTY>KHOCTI Ta PO3MIMPEHHS Mepexi 0e3 iCTOTHOro
YCKJIQIHEHHS ii CTPYKTYpPH i HEMpPOMOPLIHOro 30UTbIIEHHS KalliTalbHUX BUTpAT.
TakuM YMHOM, TIPOEKTYBaHHS CHCTEMHU EJIEKTPOIIOCTAYaHHS SBISE COOOIO
KOMIUIEKCHE 1HXKEHEpHE 3aBJaHHS, Yy MeXax fKOro HeoOXiJHO OJHOYACHO

BpaxoOBYBaTH €JIEKTPUYHI, TEXHIYHI, EKCILTyaTalllifHl Ta eKOHOMIYHI (paKTopH.

Jluem
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1. PO3PAXYHOK BAPIAHTIB CXEMU MEPEX

1.1. Amnami3 BUXIJTHUX JAHUX Ta KJIIMAaTUYHUX YMOB paiioHy

BuxigHumu 1aHuMu 17151 TPOEKTYBaHHS €:
- TIepeJTiK CIIOXKHBAYiB;
- BeJIMYUHU aKTUBHUX TOTYKHOCTEH;
- 3HaYCHHS KOE(III€HTIB aKTUBHOI MOTY)KHOCTI (3a/1aHOTO 1 0a)KaHOT0);
- KOOPJIWHATH MICISl PO3TAllyBaHHS MiJCTAHIIN CHOXUBAYIB 1 MOXIUBUX JKEPET
YKUBJICHHS;
- IaH1 PO KaTerOpiiHICTh CIIOKUBAYIB;
- KJIIMaTU4YHI YMOBH PalOHY 110 €NEKTPUDPIKYETHCA.
VY nmaHoMy IpOEKTI BCl CIIOKHMBAYl € CHOKMBAadaMH MEpIIOl KaTteropii a KiIiMaTHYHI
YMOBH BIJIMOBIIAIOTh XapKiBCbKO1 00jacTi. IHIN BHXIiJHI JaHi HaBeJeHI y TaOJuIll
1.1 Ta Ha KapTi-cxeMmi pailoHy, IO €IEKTPUPIKYETHCA 1 BIANOBIAAIOTH BapiaHTOBI
3aBJIJaHHS Ha MPOEKTYBAHHS.

Tabmuus 1.1. BuxiiHi JaHHI HAa TPOEKTYBaHHS

IMincrarmis
OnuHuL JUKEpeso ITixcranii cnoxuBadi
[TapmeTp .
BUMIpPY JKUBJICHHS
A b B T
Psan MBT faliake 24 15 27
COS¢y B.O. Fxx 0,86 0,84 0,89
KoopanHata X MM 10 40 70 30
KoopauHataY MM 20 50 40 15
Macirad KM/MM 0,5

[IpoBenemo anamiz KIMaTUYHUX yMOB paiioHy. 3rigHo I[IYE BusHaueHHs
PO3PAXYHKOBUX KIIMAaTUYHUX YMOB JJi MPOEKTYBAaHHS TMOBITPSAHUX JIHIA MOBUHHI
3HAXOJIUTUCA Y BIANOBIAHICTh 3 HOPMAaMH KJIIMaTUYHOrO PailOHYBaHHS YTOUHEHHX, Y
pa3i moTpedu, Ha MiJCTaBl JaHUX, OTPUMAHHX Yy pPe3yabTaTi oOpoOKM MarepiaiiB

0araTopiyHUX CIOCTEPEKEHD 3a MIBUAKICTIO BITPY, IHTEHCUBHICTIO 1 MUTOMOIO Baroko
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OYKEJIEJTHO - 13MOPO3HUX BIJIKJIAZICHb 1 TEMIIEPATypPOIO B 30H1 TPACH MOBITPSHOI JiHII,
110 CIOPYAXKYETHCS.

[IpoekToBaHa MIISHKA 3HAXOIWUTHCS B JIPYrOMYy paloOHI MO HIBUIKICHUX Hamopax
BITpY. Bennunnu HalO1IbIIMX HOPMATUBHUX HIBUIKICHUX HAMopiB Ha BUCOTI 10 M
BIJI 3eMJI1 JJIsl XapakTepHOro paiioHy 6epemo 3 [1] 1 3Bogumo B Tabnuio 1.2.

Tabmuns 1.2. BennunHa mBUAKICHUX HAMIOPiB BITPY

[IBuakicHui Hamip BiTpy, Kr/M® INBMAKICTH BITPY M/CeK 3
Paiion

MIOBTOPIOBAHICTIO

1 pa3 y 5 pokiB 1 pa3 B 10 pokiB 1 pa3zy 15 pokiB
II

35 (24) 40 (25) 55(30)

OxenenHl HAaBAaHTAXKEHHS HAa TPOBOAM 1 TPOCH BH3HAYAIOTHCS BUXOIAYHU 3
TOBIIMHY CTIHKH OKEJIe/ll MPUBEICHOTO 0 MIIIHAPUIHOI ()OPMHU 3 TUTOMOIO Baroro
0,92 r/em?®.

JInsi mpOeKTOBaHOi JUISHKK XapaKTepHUM TpeTi palioH 1o  OXKeNell.
HopmaTtuBHa TOBIIMHA CTIHKK OXeJeal Ha BucoTi 10M Haj 3emuero Oepemo 3 [1] 1
3BOJMMO B Tabmmito 1.3.

Tabmuus 1.3. HopmaTuBHa TOBIIMHA CTIHKU OXKEJIE1

5 HopmatuBHa TOBIIMHA CTIHKM oxeneal (MMm) 3
Paiion MTOBTOPIOBAHICTIO
" 1 pa3 y 5 pokiB 1 pazy 10 pokiB
10 15

VY npoekToBaHOMY paiioHi yac rpo3 ckiagae 80-100 roguH.
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1.2.  CxnagaHHS BapiaHTIB CXEMH MEpexi

Jlo posrmsiny mnpuiiMaeMo KOHpirypaii Mepexi, mo 3a0e3nmedyroTh He-
O00XO/KEHY HAJIWHICTh €JEKTPOIIOCTAaYaHHS CIHOXKMBAYIB MIJCTAaHLIN IMepmioi
KaTeropii.

3 yCiX MOXJIMBHUX BaplaHTIB MPUUMAEMO JO PO3TJISAY HAUTIPOCTIII BapiaHTH
CXeM, IO € eJICMEHTAPHUMH OJUHUIISIMH JIJIs TTOOYIOBH OUTBI CKIIQTHUX MEPEK:
- pamiayibHYy;
- MaricTpajbHYy;
- KIUJIBIIEBY.
VYei i cxemu Mepexi 3a0e3leuyroTh HEOOXIJIHY HaAIHHICTh EJNeKTPONOCTauyaHHs
CIOKMBAUiB TEPIIOi KaTeropii, ToMy Imo 3a0e3medyloTh >KUBJICHHS ITiICTAHIIIH
CIIOKMBAYiB 110 JIBOX HE3QJICKHUX JIHISAX, TOMYy OyaeMo BBaXkaTh IixHIN
PIBHOHAA1THUMU.

Bapiantu cxem npencrasneni Ha Puc. 1.1 - 1.3
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1.3. BuznaueHHs BiAcTaHEH TIILHUIL MEPEXKI

Po3paxyHkoBa BiJICTaHb JUIBHUIL MEPEXK]1 BU3HAUAETHCA 3T1JIHO MJIAH - KapTu
pailoHy Ta y BIANOBIAHOCTI J0 MaciiTaly, 110 HAaBEJEHUM y BUXIAHUX AAHUX 32
dbopmyIoro
I—p03-= Lauw. - M +AL , KM

hi(S L suv. — BUMIPIOBAaHA JIOBXKHUHA JIIHIT 10 TUIAH - KapTi B MM;

M — MaclITal IUIaH — KapTu paioHYy;

AL — nmomaTok 10 pO3paxyHKOBOI JOBXKHHHU JIiHII, SKWA BpaxoBye ii
30UTBINICHHST BHACHIIOK HEPIBHOCTEW MICIIEBOCTI Ta HASBHOCTI CTPUIA TIPOBUCY
MIPOBO/IIB.

Busnaunmo po3paxyHKoOBI BijicTaH1 y Tabsmii 1.4.

Tabmung 1.4. BuznaueHHs BIACTaHEW IUTbHULb MEPEXI

JTUTh HHITA L. MM |LBEIM.KM AL.KM Lpo3p. kM
PajjambHa cxema Mepexd
Ab 42.43 21.21 3.18 24.40
AB 63.25 31.62 4.74 36.37
Al 20.62 10.31 1.55 11.85
MaricTpansHa cxeMa Mepek
AH 17.72 8.86 1.33 10.19
HM 21.19 10.59 1.59 12.18
MB 24.35 12.18 1.83 14.00
Hb 28.18 14.09 2.11 16.20
MI 24.04 12.02 1.80 13.82
Kitbliera cxema JKIBIEHHA
Ab 42.43 21.21 3.18 24.40
EB 31.62 15.81 2.37 18.18
BI' 47,17 23.58 3.54 27.12
Al 20.62 10.31 1.55 11.85
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1.4. BuznaueHHs] HOMiHAJIBHOT HAPYT'H MEPEXI.

HominaneHa Hampyra BHOHMpAaeTbCsl BUXOASYHM 3 BEIMYMHH TEPEAAHOTO
HABaHTAXEHHS 1 JOBXKHUHU JiHII. B o0jacti e MpOeKTyeTbCcs Mepexa Ma€eThCs
JDKEPEsIo SKUBJICHHS 110 3a0e3Meuye KUBJIECHHS MIJACTaHIIM CIIOKMBAYIB Ha HaIpyrax
35 -220 xB.

OnTuManbsHa Hanpyra Moxe OyTu 3HaiieHe 1o Gopmyi.

~ 1000
> \/500/L+2500/P"'

ne L - gomxuHa mHIi, KM;
P - mepenana aktuBHA MOTYXHICTH, MBT.
BusHaueHHsT €KOHOMIYHO JONUIBHUX HAmpyr AUTBHHUIIL MEpPexXi Ta

HOMIHAQJIbHUX HAMPyT BapiaHTIB MEPEXi B LIJIOMY 3[IMCHIOEMO Yy Ta0iuIl 1.5.

Tabmus 1.5. BuzHaueHHs ONTUMAIBHOI HAIIPYTH MEPEXKI

JiTEHHIIA Lpo3p. kM |Puims MBT Uonr.. kB |UsommnkKB  |Unosaep. KB
Panja;bHa cxemMa Mepesd

Ab 24.40 24 89.56 110

AB 36.37 15 74.45 110

AT 11.85 27 86.14 110 110
MaricTpaTbHa CXeMa Mepex

AH 10.19 60 107.24 110

HM 12,18 42 00.72 110

MB 14.00 15 70.29 110

Hb 16,20 24 86.06 110

M 13.82 27 88.13 110 110
KiTbIeBa cXeMa HBICHHA

Ab 24.40 27.91 05.32 110

bB 18.18 3.91 38.74 110

BI' 27.12 11.00 64.03 110

AT 11.85 38.00 06.30 110 110

I3m.
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1.5. BuzHaueHHs 3apsIHOI PEAKTUBHOI MOTYKHOCTI1 AUIHHUIIL MEPEXK1

3apsaHy TOTYKHICTh JIIHII HEOOXIHO BpaxOBYBaTU IIPH PO3pPaxyHKY
MOTOKOPO3MOIUIEHHS B MEPEXi 1 BU3HAYEHHI MOTY>KHOCTI TMEpeAaHoi Mo JIHIAX, Y
IHIIOMY BUIAJAKy He Oyae 3BeleHUuN OanaHC BHUPOOJIEHOI Ta CHIOXHUTOI
EJIEKTPOEHEPrii.

Busnaunmo 3apsaHy NOTYKHICTb JIIHIT ISl BCIX AUTTHOK MEpexi 1o ¢hopM yii:
Q3ap=U2H0M : bO : UHOM 'I—po3p, MBap,
ne bo - muroma 3apsuna moryxwicte ninii B Cm 10 Ha manomy erami

MPOEKTY, MOKHU I1Ie BUOpaHi MPOBOAM Ha AUTBHUILIX JUid Mepexi Hampyroro 10 xB
npuiiMaeMo Do Take 1o BiamoBigae mpoBoay Mapku AC-120, a s mepexi 220 kB
npoBony mapku AC - 240
L - po3paxyHKOBa JIOBKHHA JIiHIT B KM.
Po3paxyHok BukoHaemo y Tabnuii 1.6.

Tabmuus 1.6. BuznauenHs 3apsiiHo1 peakTUBHOI MOTY>KHOCTI JTIHIN

JITBHHIIA Lposp.xm | Dbo 104 e | Qup Meap
PamiaThHa cXeMa Mepek

Ab 24.40 2.66 0.79

AB 36,37 2.66 2.34

AT 11.85 2.66 0.76
MaricTpaTbHa cXeMa Meped

AH 10.19 2.66 0.66

HM 12,18 2.66 0.12

MB 14.00 2.66 0.90

Hb 16.20 2.66 1.04

MIT 13.82 2.66 0.89
KimblieBa cxeMa AHBICHHA

Ab 24.40 2.66 0.79

EB 18.18 2.66 0.59

BI' 27.12 2.66 0.87

AT 11.85 2.66 0.38
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1.6.  Bubip cxem miacTaHIIiii Crio)XMBayiB

Ha BuGip cxeM enexkTpuuHHMX 3'€THAHb IMIJICTAHIIA BIUIMBA€E Psia (PaKTOpiB,
cepen SKUX HaWOUIbII ICTOTHUMHU €. TUN 1 MpPU3HAYEHHS MiJCTaHIii, ii Mmicue
pO3TalllyBaHHS B CHEPrOCHCTEMI; YHCIO 1 TMOTYXHICTh TpaHchOpMaTopiB
(aBToTpancdopmaropi) 1 mdiHiM enekrtponepenauy (JIEII), BenmuuumHa MicueBOro
HABAaHTAXXEHHS; KATETOPIMHICTh CIIOXKUBAYIB, CXEMHU 1 HAPYTH MPUISTal0uuX MEpPEeK
€HeprocucTemMu, piBeHb cTpyMiB K.3., HasBHICTp yCTaTKyBaHHS MOTPIOHHUX
napaMmeTpiB, BEIUYMHA 30UTKY MpU HEAOBUITYCKY €JIEKTPOCHEPTii CIoKUBayaM 1 pu
MOTIPIIEHH] SIKOCTI €JIEKTPOCHEeprii, HasBHICTH mion] 1 1H. Psn mux dQaxrtopi
NPUBEACHUN y 3aBlaHHI Ha KypcoBUM mpoekT. OJHaK, 3 OrJIsAy Ha BHU3HAUEHY
HEKOHKPETHICTh MPOEKTOBAHOI MiACTaHIIi, TakoX (aKkTopu, SK TEepPCHEKTUBA
PO3BUTKY €JIEKTPUUYHHUX MEpEK paloHy, J€ BOHA pO3TalllOBaHa, OpraHi3alis
JUCIETYEPCHKOr0 KEpyBaHHS EHEProCHCTEMHM 1 KEpyBaHHsS JaHOi NIACTaHUIi ,
creriajgbHl BUMOTH JIO 1 CXEMH, IO BUIUIMBAIOTH 3 PO3PAXYHKIB JUHAMIYHOI
CTIMKOCTI, OYIKyBaHI BEJIMYMHU KpPATHOCTEH BHYTPILIHIX MEpeHanpyr, JWUHAMIKa
pPOCTY HABaHTAKEHb MEPEXKI CEepeaHbOI 1 HIKYOI HANpYyrd, HE BIJAOMI, 1 TOMY
npuiMaTh 1XHIA BUIUIMBaE MNPUOJIM3HO MO po3cydy. B ycix Bumamkax BapTo
MPUITYCKATH HASIBHICT CIIOKUBAYIB YCIX TPHOX KAaTETOPIiid

PII Bucokoi Hanpyru npu3HaYeHUH 1Jis 3[1MCHEHHS BBEICHHS Ha M1ACTAaHLIIO.
PIIBH moxe Oyru 3i0panuii 3a cxemoro '"naBa Oyioku TpaHchOpMaTop-JiHis 3
MEPEeMUYKOI0" YM 32 CXEMOI "MICTKa 3 pOOOYOI0 1 PEMOHTHOI MEPEMHUUYKOR" y
3aJIEXKHOCTI BiJ] CIOCOOY MIIKIFOYEHHS JI0 JiHIA €HepreTHYHO1 CUCTEMH.

Sx Bapiantu PIIBH y po0OoTi po3risiHyTO 2 OCHOBHUX: 3 POOOYOI0 1 PEMOHTHOIO
NEePEeMHUYKOI0 (JIJI1 TPaH3UTHOI MijAcTaHIii BKIoueHoi B posciuky JIEIL, sk y
KUTBIEBIM cXeMi) 1 TUIBKH 3 PEMOHTHOIO IEPEMUYKOIO (JIJIs1 MIJCTaHIlll TYMIKOBUX K
y pajiaibHi Ta MaricTpajibHii cxemi).

Cxemu PYBH, 1110 BUKOpUCTOBYIOThCSI B TPOEKTI NpuBeaeHl Ha Puc. 1.4
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Puc. 1.4. Bapiantu cxem PIIBH miacraniii cnokupavis

1.7. Bubip mnpuctpoiB 10 KOMIIEHCYIOTh Ta CHJIOBHX TpaHCc(opMaTopiB
M1ACTAaHII A

[TpucTpoi, MmO KOMIEHCYIOTh, BHUKOHYIOTHCS JJIsI TOro, MO0 pEeaKTHBHA
MOTYXXHICTh, TIepefaHa 1o JiHii, Oyna miHiManeHOIO. [lpu 3MeHIeHH! TepenaHoi
PEaKTUBHOI MOTYXHOCTI MO JiHIi, 3HUKYETbCS CTPYM, a MPHU 3MEHIICHHI CTPyMY
3MEHIIYIOTHCS BTPATH aKTHUBHOI MMOTY>KHOCTI.

KomMmmeHncaiiisi peakTUBHOI MOTYKHOCTI MOX€ 1CTOTHO BIUIMBAaTH Ha BEIUYUHY
MOBHUX HABAaHTAXXEHb IMIJACTAaHIM, OTXKe, 1 Ha OO0paHI HOMiIHAJbHI MOTYXKHOCTI
TpaHchOpMaToOpiB, MEPETUH IPOBOJIIB JiHINA €JIeKTpoliepeiad, Ha BTpaTH HANpYTH,
MNOTY)KHOCTI ¥ eHeprii. VY MmiACyMKy BHOIp TMOTY>KHOCTI OPHUCTPOIB, IO
KOMIICHCYIOTh, 1 1XHE PO3MIIIEHHS BIUIMBAIOTh HA TEXHIKO-€KOHOMIUHI MOKA3HUKH
BapiaHTIB CXEM MEpPEeXkl, a TaKOX MOXYTh YIUIMHYTH Ha NPaBHIbHICTH BUOOPY
BEJIMYMHU HOMIHAJIBHOI HAMPYTH 1 CXEeMH MPOSKTOBAHOT MEPEKI.

YMOBHO mnpuiiMaemMo 30ir 32 YacoM IMEpiOjiB CIOXKUBAHHSA AaKTHUBHOTO 1

PCAKTHUBHOI'O HABAHTAXXCHb HiI[CTaHI_[i‘I'. TOMy BU3HAYCHHA PCAKTUBHHUX HABAHTAXXCHDb
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BUPOOJISIETHCSL 110 HAWOUIBIIMM aKTUBHUM HAaBAHTAKCHHSM 1 3aIaHUX 3HAYCHHSX
KoeIili€HTa aKTUBHOT TOTY>KHOCTI

Bubupaemo Oarapei KOHJEHCATOpPIB TakOi MOTYKHOCTI, W00 MiAHATH
KOoe(IlIEHT aKTUBHOI MOTY)KHOCTI HA IMHAX BTOPUHHOI Hanpyru miacTaHiii g0 0,96.

[Ipnbnu3He  3HA4YEHHS  MOTYXHOCTI  MPHUCTPOIB M0  KOMIIEHCYIOTb,
YCTAaHOBIIIOBAaHWX Ha IIMHAX BTOPUHHOI HAMpPyrd MiACTAHINI, BHU3HAYAETHCS 3a
dbopmynaMu 1110 HaBeeH1 y Tabaui 1.7.

Ha nonmwxkytouii migcTaHIii npuitMaeMo 70 yCTaHOBKH JiBa TpaHC(HOPMATOPH,
BUXOJIYM 3 yMOBU HAMIMHOCTI €JEKTpOrocTadaHHsA. Buxomsum 3 mOMyCTUMOTO
NEPEeBaHTAXKEHHS HA 4Yac MaKCUMyMY HaBaHTakeHHs Ha 40%

[ToTyXHICTh KOXKHOTO 3 BOX TpaHchopMaTopiB BubupaeThes piBHoi (0,65-:-
0,7) MakcMManbHOTO HaBaHTaXeHHs mijacranuii. Ilpu 1BoMy 3a0e3neuyeThes
KUBJICHHS BCIX CIIOKMBa4diB Tpu amapii omgHoro 3 TpancopmaropiB. [lo
PO3PAXYHKOBIA MOTYXHOCTI BUOMpPAEMO THI 1 MOTYXXHICTh TpaHchopmatopiB. [ani

BUOOpY npuBeneMo y tadmui 1.7.
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Tabmua 1.7.

Bubip mpuctpoiB MmO KOMIIGHCYIOTh Ta  CHJIOBHUX
TpaHcPOopMaTOPiB MiACTAHIIINA
TTincTanmii b B T
TapanveTpn
Pzan. MBt 24 15 27
COS¢p 341 0.86 0,84 0.89
tgqy 3a1 0.59 0.65 0.51
Q.zar=Paan*tg a1 Meap 14.24 9.69 13,83
cos(y O 0.96 0.96 0.96
tee O 0.29 0,29 0,29
Q.= Psaritgcyd. Meap 7.00 4,38 7,88
Kn 0.9 0.9 0.9
Q=K (Q.3a1-Q.6). MBap 6.52 4,78 5.36
S6, MBA 25,00 15,63 28,13
S6/1.4, MBA 17.86 11,16 20,09
Su.1p, MBA 25 16 25
T/IH- TH- TH-
Tem TparcdopyaTOpa 25000/110 | 16000/110 | 25000/110
Px. KBT 25 18 25
Ilapavetpr | Prs. xBr 120 85 120
Tparcd-pa U, k.3..% 10.5 10.5 10,5
[xx..% 0.65 0,7 0,65
Tuem
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1.8. IlpuBeneHHs HaBaHTAXEHHS MM1ICTAHIIN 10 BUIIOI CTOPOHU

[IpuBeneHHST HaBaHTAKEHHS /IO BUINOI CTOPOHU IOJIATAE B TOMY, IO TIPH
PO3paxyHKy OOpaHOro BapiaHTa CXeMHU HEOOXI1JHO BPaxOBYBAaTH BTPATH MOTYKHOCT1
B TpaHcopmaropax Ha MIACTaHIISIX, a TaK camMO 3apsHI MOTYKHOCTI JIiHIH
eJIeKTporepeiay.

Pesynbratu npuBeneHHS HABAHTAKECHHS JO BHUINOI CTOPOHM 3AIMCHUMO TIO

PUBEICHUM HIDKYE (Popmyrax i mpeacTaBumo B Ta0wmii 1.8 .

2
AP S,
nls , KBT

HOM.Mp.

APmp =AP, -n+

AQ, —AQ,-n+—Y_. S
T T 00 s, e

ne - APx. — BTpaTH aKTHUBHOI MOTYKHOCTI1 XOJIOCTOI'0 X0Ay Tpanchopmaropa, kBT;
APy — BTpaTy aKTUBHOI MOTY>KHOCTI KOPOTKOT'O 3aMHUKaHHS TpaHcPopMaTopa,
KBT;
AQxx - BTpaTH PEAKTUBHOI MOTYKHOCTI XOJIOCTOTO XYAy TpaHcdopmaropa,
KBap;
Ss — 6axkaHa MOBHA MOTYXKHICTh TiAcTaHIlii B MBA;
Si.rp. — HOMIHAJIbHA MTOBHA MOTYXHICTh TpaHcpopMaropa mijactaniii B MBA;
N — KUTBKICTB TpaHc(hopMaTopiB MiACTaHIIIT;
Ux — HaImpyTra KOPOTKOTo 3aMUKaHHs TpaHchopmaropa y %o.

[IpuBeneHHsT HaBaHTAXXEHHS 10 BUCOKOI CTOPOHU MIJACTAHINT 3M1HCHUMO Yy TaOIHIl

1.8.
Tabmurs 1.8. [IpuBenenHst HaBaHTaXKEHHS TT1ICTAHITINA O BUIIIOT CTOPOHH

I Tirc TasITi b B T

IapanveepH

APTp, kBT 110,00 76,53 125,94

AQtp. kBt 326,31 224.80 326,66
P'. MBr 24,11 15,08 2713
Q' Meap 7.33 4.60 8,20
S'. MBA 25,20 15,76 28,34
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1.9. Po3paxyHOK MOTOKOPO3MOILTY BapiaHTIB MEpexi

Po3paxyHk# eeKTpUIHUX MEPEeX BUKOHYIOTHCS I BUSHAUCHHS:
3aBAHTAKECHHSI €JIEMEHTIB MEpeXi, BIAMOBIIHOCTI MPOIMYCKHOI 3JaTHOCTI
Mepexki OYIKyBaHMM IIOTOKaM TIOTY)KHOCTI (BH3HAUEHHS ITOTOKOPO3IMOIIJICHHS I10
TIHIAX);
NEPETUHY TTPOBO/IIB;

BTpat AP, AQ, AW, AU,

Po3paxyHOK MOTOKOPO3MOALICHHS B paiaibHIi cxemi

Pas

PaB

Par
Qap
QAB
Qar

SAB

SAB

SAr

P's
P's
Pr

Q's- Q3apab =
Q'B- Q3apaB=
Q'r- Qzapar =

PAs+]QAB
PAB+jQAB
PAr+jQar

24,11
15,08
27,13
7,33 -
4,60 -
8,20 -

0,79
2,34
0,76
24,98
15,24
28,13

Po3paxyHOK MOTOKOPO3MOAICHHS B MariCTpaJIbHIN cxeMi

Pvr =

PMmB

Pus
Pum

Pan

Qmr
QmB
Qup =
Qum =

Qan =

SmMr =
SMB =
Sup =
SHM =
SAH =

Pr
P's
P's

PB+PT =
PoMm+P's =

Q'r- Qzapmr =

Q'B- Q3apmB=

Q's- Q3apHb =
QBM+Qrm-Qsapum
QustQum-Qsapan

Pmr+jQmr
PMmB+jQMmB
Pus+jQHB
PuM+jQuMm
PAH+]QAH

27,13

15,08

24,11
15,08 +
42,20 +
8,20 -
4,60 -
7,33 -

370 + 731 -

6,28 + 10,89 -
= 39,88
= 15,52
= 24,92
= 43,58
= 68,34

27,13
24,11

0,89
0,90
1,04
0,12
0,66

MBA
MBA
MBA
MBA
MBA

6,54
2,26
7,44
MBA
MBA
MBA

42,20
66,31

7,31
3,70
6,28
10,89
16,52

MBT
MBT
MBT
MBsap
MBaap
Mgap

MBT
MBT
MBT
MBTt
MBTt

MBsap
MBsap
Mgap
Mgap
Mgap

I3m.
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Po3paxyHOK MOTOKOPO3MOAUIICHHS B KUIBLIEBINA CXEMI
P'r=Lra+P'B*LrB+Lra)+P's*(LeB+LTB+LTA)

Pas = =
Ler+Lre+LBA+LEA
_ 27,13 * 11,85 + 1508 *( 27,12 + 1185 )+ 2411 *( 18,18 + 27,12 + 11,85 ) _
2440 + 18,18 + 27,12 + 11,85
= 28,05 MBT
Par = P's*LpAa+P'B*(LA+LBBE)+P'r*(L5A+LBB+LIB) _
Ler+Lres+LBA+LEA
_ 2411 * 2440 + 1508 * ( 2440 + 1818 )+ 27,13 * ( 24,40 + 18,18 + 27,12 ) _
2440 + 18,18 + 27,12 + 11,85
= 38,27 MBT
Per = Par-Pr = 38,27 - 27,13 = 11,14 MBr
PsB = Pap-PBs = 28,05 - 24,11 = 39 MBT
l* 1 % l*
Qs = Q'r*Lra+Q'B*(LrB+Lra)y+Q's*(LEB+LIB+LTA) _Quap AB =
Ler+Lre+LBA+LEA
_ 820 * 1185 + 460 *( 2712 + 1185 )+ 7,33 *( 18,18 + 27,12 + 11,85)
24,40 + 1818 + 2712 + 11,85
- 0,79 = 7,74 MBgap
'5*LA+Q'B*(LsA+LBE)+Q'r*(L5A+LBE+LIB
Oar = Q Q'B*( )+Q'T*( ) ~ Qsapar =
Ler+Lre+LBA+LEA
_ 7,33 * 2440 + 460 *( 2440 + 18,18 )+ 820 * ( 24,40 + 18,18 + 27,12) )
- 0,38 = 11,22 Magap
Qer = QaAr-QT-QsapBr = 1122 - 820 - 087 = 215  Msap
QB = QAB-Q'5-QsappB = 7,74 - 733 - 059 = -0,17 Msap
Sar =  Par+jQar = 3827 4+ 1122 = 39,88 MBA
Sap = PaptjQap = 2805 4+ 7,74 = 29,09 MBA
Ser= Per+jQer = 1114 4+ 215 = 11,35 MBA
SeB = PBB+jQeB = 394 + -017 = 3,94 MBA
Jluem
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1.10. Bubip mpoBoAiB AiITHHUIE MEPEXKI

BianoBigHO 10 poO3paxOBaHMX CTPYMOBUX HABAaHTAXEHb BUOMPAEMO MApKYy 1
NEPETUH MPOBOLY.

Kpurepiem 111 BUOOpYy HepeTMHY NPOBOAIB MOBITPSAHOI JIiHII € MIHIMyM
IPUBEACHUX BUTpPAT. Y MPAKTHII MPOCKTYBaHHS JIIHIM MacoOBOTO OYaiBHHUIITBA BUOID
NEepPETUHY TIPOBOJIIB BUPOOJIAETHCS HE 0 CKIAJEHUX TEXHIKO-€KOHOMIYHUX
PO3paxyHKax y KOXKHIM KOHKPETHOMY BUTIAJIKY, a IO y3aralbHeHUX MOKa3HUKaX.
[lepexin no macosoro OyniBuunTsa [1IJIEIT Ha yHipiKOBaHUX OMOpax iCTOTHO 3MIHMB
criBBigHomeHHs Baptocti IUJIEIl 3 pisHMMU mnepeTuHamMu MPOBOAIB. 30Kpema
BUsBWIOCH, 10 OymiBHUIITBO Aeskux [LJIEIT 3 meHmmMmu mepeTmHamMu TPOBOJIB
obxonuthes nopoxde, HiX [IJIEIT 3 Benmukumu nepeTnHamu.

Bubip meperuHy mpoBOAY Ha KOXKHIM JUISHIN JiHIT 3 TPOMDKHUMH OIOpaMu
BUPOOJISIETHCS TIO PO3PaXyYHKOBOMY HABAaHTAKEHHIO BIAMOBIAHOrO AUISHKU. [lpu
IIbOMY JOITYCKA€EThCS MPUHUMATH OJHAKOBHM MEPETHUH IJIS JABOX CYMIXKHUX TIJISTHOK
(Mo OLIbII TPOTSKHOMY), SKIIO iXHI HABAHTAKEHHSI 3HAXOMSATHCA B CYCITHIX
€KOHOMIYHUX 1HTepBaJaXx.

Y nmaHoMy TIpOe€KTI BHOIp TIPOBOJIB OyaeMo 3HIMCHIOBATH METOJIOM
€KOHOMIYHOI  HIUIBHOCTI  CTpyMy, SKa JUIsl  HEI30JIbOBAaHUX  aJFOMIHIEBUX
CTPYMOBEAYYMX YaCTUH CTaHOBUTH 1,1 A/MM2. 3 yMOB BiICYTHOCTI KOpOHHM He
MOXKHA TPUHAMATU MPOBOAU NEPETHHOM MeHI Hik 120 mm? ams mepexi 110 xB Ta

IPOBOAM TIEPETUHOM MeHII Hixk 240 Mm? s mepexi 220 kB.

Jluem
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Po3paxyHok cTpyMiB Ta BUOIp MTPOBOIIB B paaiaibHIN cxeMi

ap=, ——F 249 gpes
3 nUmom 32 110
|Ap= SAB _ 15,24 = 4005 A
3 nUmom 3 2 110
ar=, —A 813 gagy 4
3 nUnom 3 2 110
qexas=—S o 0904 per
JeK 1,1
(CKAB= !AB = 40,05 = 36,41 wmm2
JeK 1,1
qCKAT= !Ar = 7390 = 67,18 mm2
JEK 1,1

Bubip mapku mpoBoIiB Ha AITBHUIISIX

HinbHuus Mapka npoBony ro,Om /km X0, Om/km
Ab AC- 120 0,25 0,427
AB AC- 120 0,25 0,427
Al AC- 120 0,25 0,427

Jluem
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Po3paxyHok cTpyMiB Ta BUOip MPOBO/IIB B MaricTpalibHil CXeMi

IMr= SMT 398 _ 10478
'3 nUnom 32 110
IMBS SMB 1952 _ 4579
\'3 nUnom 32 110
= SHB 24,92 = 6546
\'3 nUnom 32 110
lHMS SHM 8358 _ 41459
A3 nUnom 32 110
JiCp—— S——03%_ _ 17956
'3 nUsom 32 110
qEeKMI'= I_Mr = 104,78 = 95,25
JeK 1,1
(€KMB= I_MB =407 37,08
JeK 1,1
qeKHE= b =40 - 551
JeK 1,1
qEKHM= dil] e TREY
JeK 1,1
qeKAH= ol = 1090 _ 46393
JeK 11
Bubip mapku npoBo/IiB Ha JUTBHUIIX
JinpHuIs Mapka nipoBoay ro, Om /xm
MI' AC- 120 0,25
MB AC- 120 0,25
Hb AC- 120 0,25
HM AC- 120 0,25
AH AC- 185 0,16

A

A

MM?2

MM?2

MM?2

MM2

MM2

X0, Om/km
0,427
0,427
0,427
0,427
0,413

I3m.
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Po3paxyHok cTpymiB Ta BUOip IMIPOBO/IIB B KUIBILIEBIH cXeMi

lar= o 9988 o095
3 rUsom \3 1 110
RSP R
3 rUsom \3 1 110
Ibr= o = T 5o
3 rUsom \3 1 110
I, e =, 994 = 20,70
3 rUsom \3 1 110
(EeKAT= !AF = 209,55 = 190,50
Jex 1,1
qerass —— 8 T 15289 . 43599
Jex 1,1
(eKBIr= !BF = 59,62 = 54,20
Jex 1,1
(EeKBB= !BB = 20,70 = 18,82
Jex 1,1
Bubip Mapku npoBOiB Ha JIIBHULIAX
JITbHUTIS Mapka npoBoay ro, Om /km
AT AC- 240 0,12
Ab AC- 150 0,2
BI' AC- 120 0,25
Bb AC- 120 0,25

MM?2

MM?2

MM?2

MM?2

X0, Om/kM
0,405
0,42
0,427
0,427
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1.11. Po3paxyHOK BTpaT Mepexi

Ha mincraBi ganux mnpo oOpaHi MPOBOJM 1 IXHI OCHOBHI MapaMeTpu poOUMO

PO3paxXyHKH BTpPAT MOTY>KHOCTI, €HEPrii 1 HAIPYTH B JIHIAX MO popMynax:

2 2
ap=""F g
n-u;

AO = P? +Q?

—.X ;
n-uz "

AU = P-Rﬂ+Qﬂ-xﬂ;
n-u,

AW =AP-t,

ne P - akTuBHA MOTYXHICTH, mepeaana no miHii B MBT;
Q - peakTHMBHA MOTYKHICTh, MIepeiaHa 1o JiHii B MBap;
UH - HOMIHaJIbHA Harpyra Mepexi B KB;
R = ro'l - aktuBHU# omip mdiHil B OM;
X1 = Xo'l - peaktuBHUi onip miHii B OMm;
N - KUTBKICTH JIAHITIOTIB Y JIHIT;
T - piYHE YKCJIO TOAWH BUKOPUCTAHHS MAKCUMYMY HAaBaHTa)XCHHS B TOJ.

Pesynbratu po3paxyHkiB npeactaBumo B Tadsmii 1.9.
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Tabmuus 1.9. Po3paxyHok BTpaT BapiaHTIB MEPEXi.

onugiy

ewefy

€L°000900GL8y' 341 14

P, Mapka r0,0m x0, Om AT, AY, AQ, 2AQ,
Hinpanns | L,xkm | MBT | Q,MBap | S,MBA LA MPOBOAY KM KM MBt | A®, MBap kB MBru | <R[y
PamianeHa cxema
Ab 24,40 | 24,11 6,54 24,98 65,64 | AC- 120 0,25 0,427 0,157 0,269 0,98 | 424,65
AB 36,37 | 15,08 2,26 1524 | 40,05 |AC- 120 0,25 0,427 0,087 0,149 0,78 | 235,74
AT’ 11,85 | 27,13 7,44 28,13 7390 | AC- 120 0,25 0,427 0,097 0,165 0,54 | 261,58 | 921,97
MarictpasibHa cxema
AH 10,19 | 66,31 | 16,52 68,34 | 179,56 | AC- 185 0,16 0,413 0,315 0,812 0,81 | 849,44
HM 12,18 | 42,20 | 10,89 43,58 | 114,52 | AC- 120 0,25 0,427 0,239 0,408 0,84 | 645,58
Hb 16,20 | 24,11 6,28 24,92 65,46 | AC- 120 0,25 0,427 0,104 0,177 0,64 | 280,54
MI' 13,82 | 27,13 7,31 28,09 | 104,78 | AC- 120 0,25 0,427 0,113 0,193 0,62 | 304,33
MB 14,00 | 15,08 3,70 1552 | 40,79 | AC- 120 0,25 0,427 0,035 0,060 0,34 94,12 | 2174,02
KinbieBa cxema
Ab 24,40 | 28,05 7,74 29,09 | 152,89 | AC- 150 0,2 0,42 0,341 0,717 1,96 | 921,59
BB 18,18 | 3,94 -0,17 3,94 20,70 | AC- 120 0,25 0,427 0,006 0,010 0,15 15,75
BI' 27,12 | 11,14 2,15 1135 | 5962 | AC- 120 0,25 0,427 0,072 0,123 0,91 | 194,75
Al 11,85| 38,27 | 11,22 39,88 | 209,55 | AC- 240 0,12 0,405 0,187 0,631 0,98 | 504,75 | 1636,84

wonjf




1.12. TexHiKO-eKOHOMIYHE TIOPIBHSHHS BapiaHTiB MEPEXi

Bubip eKkoHOMIYHO BUTIHOIO BapiaHTa BHUPOOJIAETHCA NUIAXOM IOPIBHSHHS
MPUBEACHUX PO3PAXyHKOBUX BHUTPAT TaKMUM 4YHHOM, KOJM 3  BapiaHTIB, IO
3aJIMIINJINCS, BUOMPAEThCS TOM, y SIKOTO MEHIIE mpuBefeHi Butpatu. [Ipu mpomy
KOXXHHUM 3 BapiaHTIB, IO 3aJUIIWINCS JUIs aHaTi3y, MOBHHHUN BIiAMOBIZATH BCIM
TEXHIYHUM BUMOTaM, TOOTO MMOBUHHUN OyTH peTesIbHO PO3pO0JICHHI 3 BUOOPOM CXEM
yCIX MIJICTaHIIIi, 3 pO3PaXyHKOM yTpaT MOTYXHOCTI, HAIPYTH 1 TaK JaJi.

[Ipu mopiBHSAHHI BapiaHTIB MO NMPUBEIECHUX BUTpATax y 3arajbHOMY BUIAJKY
MOBHMHHI BpPaxOBYBaTHCS: BapTICTh JIHIM eJeKTpornepenayd, KOMIPOK KOMYTalliiHUX
amapariB, TpaHC(POPMATOPIB, MPUCTPOIB IO KOMIEHCYIOTh 1 1HIIOTO YCTAaTKYBaHHSI.
Takox BpaxOBYIOThCS 1 BiipaXyBaHHsI HA aMOPTHU3AIIIIO.

Bapiantu cxem MO)XHa BBaKaTH €KOHOMIYHO PiBHOI[IHHUMH, SIKIIO PI3HUIISI B
NPUBEJECHUX BUTPATAX HE MepeBuInye 5%.

ExoHOMIYHUM KpHUTEpieM /JI BU3HAUYEHHS HAaWOLIbII BUTIAHOTO BapiaHTy € MIHIMYM
IPUBEJICHUX BUTPAT, 10 OOYUCITIOIOTHCS 1O (hopMyi:
3=K-E+U+YV, Tuc. rpu./pik
ne 3 - BUTpAaTH Ha CIIOPYIKEHHS MEPEXKI;
K - oiHOpa30B1 KamiTanoBKIAACHHS B 00'€KTH, 1110 CIOPYIKYIOThCS;
E = 1/To= 1/4=0,25 - HopMaTuBHHI KOehillieHT e(PEeKTUBHOCTI
KamiTanoBkJagaeHb (To - CTpOK OKYITHOCT, pIBHUM 4 poKam);
U - Butparu exciuiyaranii (M = K- % Biap.);
Y - ouikyBaHWUW 30MTOK BiJA HEAOBIANYCTKA MPOAYKIII MpH Pi3HIM
HAIHHOCTI.
Haii0ip111 eKOHOMIUHY CXeMY MPUHMAEMO IS MTOAATBIION0 PO3PaxXyHKY.
TexHiko eKOHOMIYHE MOPIBHAHHSA 31McHIUMO Y Ta0ui 1.10.

JIJ1st IOAaTbIIIOro PO3paxyHKy npuiiMaemo BapianT cxemu Ne3 (KijibeBa cxema)
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I=a BapiasT 1 Bapiart 2 Bapianr 3
Han MeHOBaHHE TORA3ATEN On. suM| THC.IpH. | KiBK |Bapriﬂh Kinek | Bapricts| Kimek | Bapricts
Kanmanoemanessa
Hanpvra Mepexi 1B 110
Komipra sramxaya BPTT FOMITIL 463 12 5556 b 3704 11 5083
KaniranoeIaneHE g B mincTasni (K m'c ) 555.6 3704 5093
AC-120 M 13.1 0,00 0,00 453 59343
AC-150 R 132 0.00 000 242 31944
AC-185 KM 13.8 0,00 0,00 000
AC-240 FM 15.1 0,00 000 1185 17894
AC-300 M 18,2 0,00 0,00 0,00
2AC-120 R 204 7262| 148145 3562 114648 0,00
2AC-150 KM 22 0,00 0,00 0.00
2AC-185 FM 23.6 000 1019 24048 0,00
2AC-240 R 25 0.00 0,00 0,00
2AC-300 KM 31.2 0,00 0,00 000
Kanmranossmanessg 5 IUTHT (K ) 148145 138696 109181
Omio™RCcHI AN TANTOBKIANSHH B MEpEKi 203705 175736 1601.11
IpHEeneH] KN TANOBKIANSHA 509,26 43934 400,24
BrTpami

BHTpa™i eKCUTVATAL { IT{ICTAHI 8334 3334 45 84
Burtpam excnaran i TITTETT 7407 4161 3275
BapTicT ETpAT enekIposiepri MBr*y 0,14 921,97| 12908 217402 30436 163684 22916
CyMapHi BHTpaTH 28649 37951 307,75
TlpHEBeneH1 3aranbHl JATPATH 795,75 818.65 708,02
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JI1s TIOAaIBIIIOr0 PO3paxyHKy puiitMaemo BapianT cxemu Ne3 (KijiblieBa cxema)

Tabnuis 2.3. Po3paxyHOK BTpaT Mepexi y MiHIMaJIbHOMY PEKUMI
Himpauns | L, xm | P, MBt |Q,MBap|S,MBA| LA | Mapka npoBofy | r0,0m km | x0, Om km | AP, MBT|AQ, MBap| AU, kB [AW, MBT1 1
Ab 24,40 [ 7,04 2,51 7,48 | 39,30 |AC - 150 0,2 0,42 0,023 0,047 0,55 60,88
BB 18,18 | 0,99 -0,23 | 1,01 | 5,33 |AC- 120 0,25 0,427 0,000 0,001 0,02 1,04
BI' 27,12 2,63 -0,30 | 2,65 | 13,92 |AC- 120 0,25 0,427 0,004 0,007 0,13 10,62
AT 11,85 | 9,44 2,97 9,89 | 51,98 [AC - 240 0,12 0,405 0,012 0,039 0,25 31,06
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Tabmuns 2.4. Po3paxyHOK BTpaT B micasiaBapiiHOMY pEKUMI

Mapxka
Hinpaust | L, km | P, MBT| Q,MBap | S,MBA LA HPOEOJIY 10,0m km|x0, Om kM| AP, MBT [AQ, MBap| AU, kB |[AW, MBT 4
bB 18,18 | 24,11 7,91 25,37 66,67 [AC- 120 | 0,25 0,427 0,242 0,413 1,55 653,12
BI' 27,12 | 39,19 | 11,64 | 40,88 | 107,40 [AC- 120 | 0,25 0,427 0,936 1,599 3,64 2528,35
AT 11,85 | 66,31 | 19,46 | 69,11 | 181,58 |AC- 240 | 0,12 0,405 0,561 1,895 1,71 1515,95




2.  PO3PAXYHOK OIITUMAIJIBHOI'O BAPIATHY
CXEMU MEPEXI

Po3paxyHK# peXHMIB €IEKTPUIHUX MEPEK BUKOHYIOTHCS i1 BU3HAYCHHS:

- 3aBAHTAKEHHS €JIEMEHTIB MEpeXI1, BIAMOBIIHOCTI MPONYCKHOI 3JaTHOCTI
Mepexi OYIKyBaHUM IOTOKaM MOTYKHOCTI;

- NIEPETUHIB TPOBOAIB 1 KaOeiB, MOTYXHOCTI TpaHC(OpPMaTOpIB;

- PIBHS HAIIPYTH y BY3JIax 1 €IEMEHTIB MEPEXKI 1 3aX0/IiB, 110 3a0€3MeUyI0Th
HIATPUMKH HAMpPyTy B IPUITYCTUMUX MEXKaX, BTPAT MOTYKHOCTI ¥ €JIeKTpOeHeprii st
BU3HAYEHHS] €KOHOMIYHOCT1 MEpexki i e(peKTUBHOCTI CIIOCOOIB 3HM)KEHHS BTPAT;

- IHTErpaJIbHUX MMOKa3HUKIB YMOB POOOTH MEPEXi B IIJIOMY 3a TPUBAIUN
nepioj mepeaHoi eHeprii, CepeHiX 3Ha4YeHb OKPEMHUX MapaMeTpiB PeXUMY (HAIpyru
y By3JaxX, 3aBaHTAXEHHS TpaHc)OpMATOpiB, MIIBHOCTI CTPyMy B JIHIAX
CJIGKTpOIepeiad) YM Jiama30oHy 3MIH 3HAYEHHS SKOTO-HEOyahr Tmapamerpa st
PO3PaxyHKOBHUX €JIEMEHTIB MepexKi 1 1HIIIE.

[Ipn aHamizi OYIKYBaHMX y MEPCHEKTHBl CTAIMX PEKHUMIB BapTO PO3PI3HATH
PO3paxyHKOBI TPHBaJi TMOTOKH IOTY)KHOCTI IO MEpeXi, 10 MOXYTh MaTH MICIIE B
HOPMAaJIbHUX PEKUMaX POOOTH €HEProCUCTEM, 1 PO3PAXYHKOBI MaKCUMaJIbHI MOTOKH,
0OyMOBJIEHI BUIIQJIKOBUMU BIAXUJICHHSIMHU BiJl HOPMAJIbHUX PEKHUMIB.

Jlnst BUSBIIGHHS HaWOUIBIIMX 3HAYCHb PO3PAXYHKOBUX TPHUBAIUX ITOTOKIB
MOTY)KHOCTI, SIK MPaBHJIO, JOCUTh OOMEXKHUTHUCS PO3TIIAIOM HACTYIMTHUX XapaKTePHUX
PEKUMIB:

- PEXKUM MaKCUMaJIbHMX HABAHTAXXEHb Yy 3MMOBHUM 4ac, KOJIM BHUHHUKAIOThH
MOTOKM TOTYXKHOCTI, 3B'SI3aHI 3 HaWOUIBIINM CIIOKUBAHHSM EJIEKTPOCHEPrii 1
HaWOLIbIII TOBHOMY BUKOPUCTAHHI MOTYKHOCTI €JICKTPOCTAHITIH;

JUiss BUSIBICHHS MaKCUMAaJbHUX 3HAY€Hb HEPETYJSPHHUX TMOTOKIB MOTY>KHOCTI
HEOOX1JIHO B MEpIIy 4Yepry pO3IJSHYTU MICIsSaBapliHUNA PEXUM, II0 BUHHUKAE IPH
BIJIKJIFOUEHHI HaNOUIbIII 3aBaHTAKEHHUX JIHIHA, TpaHc(opmaTopiB 1
aBTOTpaHc(opmMaTopiB 1 aBapitHOMY BHXO1 Yy BY3:i (pailoH1) 3HAYHOI MOTY>KHOCTI,

110 TEHEPYE.
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[Tix MiHIMATbHUM PEXHMOM PO3YMIEMO PEKUM POOOTH MEPEXkKi MPHU 3HMKEHHI

HaBaHTA)KCHHS CITO)KMBaYiB a0 25% BiI[ MaKCHUMAJIBHOTIO.

HabnmxeHne MOTOKOPO3MOAIICHHS MEPEKI B MAaKCUMAJIbHOMY pEXUMIi OYi0

PO3paxoBaHO paHime. Busznauumo TOUYHE HOTOKOpO?;HOI[iJIeHH}I Mepe>1<i TOOTO 3

ypaxyBaHHSIM BTpAT y JiHISX. 3alUIIeMO 3HAUYCHHS MepeJaHuX MOTYXKHOCTEH s

XapaKTePHUX TOYOK MEPEKi.

2.1. TouHe MOTOKOPO3MOAICHHS MEPEXK1 B MAKCUMATHbHOMY PEXHUMI1

3po0rMO TOYHE MOTOKOPO3MOAIEHHS MEPEXK]1 B MAKCUMAIbHOMY PEKUMI

Kinibuesa cxema

PB=P'B= 15,08 MBT

Pr=PBr+P'r+APBr= 11,14 + 27,13 +
Ps=PBB+P'5+APBB= 3,94 + 2411 +
PA=Pr+APaAr= 38,34 + 0,187 =
PA=Pp+APAB= 28,05 + 0,341 =
QB=Q'B= 4,60 MBt

Qr=QBr+Q'r+AQpr= 215 + 8,20 +
Qp=QB5+Q's+AQBB= -0,17 + 7,33 +
QA=Qr+AQar= 10,47 + 0,631 =
QA=Qp+AQAB= 716 + 0,717 =
SB = PB+jQB = 15,76 MBA
Sr = Pr+jQr = 39,74 MBA
Sp = Ps+jQ5 = 2895 MBA
SA = PA+jQa = 40,09 MBA
Sa = PAa+jQa = 2947 MBA

0,072
0,006
38,93
28,39

0,123
0,010
11,10
7,88

38,34
28,05
MBt
MBt

10,47
7,16
MBTt
MBt

MBT
MBT

MBgap

Mgap
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2.2. HaOnuxeHe Ta TOYHE TOTOKOPO3MOIIJICHHS MEPEX1 Y
MIHIMQJIBHOMY PeXUMI
Vel po3paxyHKH 3AIMCHIOIOTHCS aHAJIOTIYHO MAaKCUMAIbHOMY pEXUMY Y
BIJIMOBITHOCTI /10 B3)K€ BUOPAHOI'O €JIEKTPOOOIaHAHHS Ta JIIHIH eJeKTporepeaad
HaBaHTa)keHHs MiHIMaJIBHOTO peXUMY HaBeeH1 y Tabmmi 2.1.

Tabnuus 2.1. HaBaHTaXX€HHSI MIHIMAJIbHOTO PEXKUMY

[hincrarns
OI'HI}]H TTKepeIo TTincTaH CrosKHBAt
Tapyterp o JKHBEHHT
BHMI
e A B B T
Psan MBT R 6 3,75 6,75

[IpuBeneMO HaBaHTaKE€HHSI 10 BUCOKOI CTOPOHHU MIJICTaHIIIiT y TabmuIi 2.2.

Tabmums 2.2. [IpuBeeHHs HaBaHTAXKEHHS J10 BUCOKOI CTOPOHHU

[TincTammn b B r

[Mapaverpn

APTP. KBT 53,75 38,53 54,75

AQTp. kBT 407,03 274.07 428.82
P'. MB1 6,05 3.79 6,80
Q', Meap 2,16 1.37 240
S'. MBA 6.43 4,03 7.21

Po3paxyHok BTpaT Mepexi 3aiiicHuMo y Tabmuii 2.3.

[TpoBeneMo po3paxyHOK TOYHOTO ITIOTOKOPO3MOAUICHHS B MIHIMATLHOMY PEXKUMI

Jluem
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Po3paxyHOK MOTOKOPO3MOAWICHHS B MIHIMAJIIbBHOMY PEKUMI

P'r=Lra+P'B*(LrB+Lra)+P'5*(LEB+LIB+LIrA)

Pas =

Ler+Lre+LBA+LEA
_ 680 * 1185+ 379 * (2712 + 118 ) + 605 * (1818 + 27,12 +1185)
B 2440 + 1818 + 2702 + 1185
= 7,04 MBT
_ P's*Lsa+P'B*(LbA+LBB)+P'T*(LA+LBB+LIB) _
Par = Ler+Lre+LBA+LEA -
_ 605 * 2440+ 379 *( 2712+ 1185 )+ 6,80 * ( 2440+ 1818 + 27,12)
B 2040 + 1818 + 2712 + 1185
= 9,44 MBT
Per = Par-Pr = 9,44 - 6,80 = 263 MBr
PsB = Pap-Ps = 7,04 - 6,05 = 099 MBr
Q'r*Lra+Q'B*LrB+Lray+Q's*(LEB+LIB+LIA)
Qas = Ler+Lre+LBA+LBA T QAR =
B 240 * 118 + 137 * ( 2712 + 1185 ) + 2,16 * ( 18,18 + 27,12 + 11,85 )
B 2440 + 1818 + 2702 + 1185
- 0,79 = 2,51 MBap
Q'5*Lba+Q'B*(LBA+LBE)+QT*(LbA+LBB+LIB)
Qar = Ler+Lre+LBA+LEA " QeapAr =
216 * 2440+ 137 *( 2702+ 11,85 )+ 240 * (1 2440+ 1818 + 27,12)
- 0,38 = 2,97 Magap
Qer = QAr-Qr-QsapBr = 297 - 240 - 087 = -030  Msap
QB = QaAB-QB-QsappB = 251 - 216 - 059 = -023  Msap
Sar =  Par+jQar = 944 + 297 = 9,89 MBA
Sap = Pap+jQap = 704 4] 251 = 7,48 MBA
Ser = Per+jQer = 263 + -030 = 2,65 MBA
SeB=—""FsBHOB—F 0,99+ 0,23 = 1,01 MBA Taom
ET i EE.4815.006.000.113
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P03paxyHOK CTPYMIB Y MIHIMAJIbLHOMY PEKHMI

9,89
N = — = 5198 A
\3 n Unom 3 1110
7,48
Aps——— =, ———— = 39,30 A
3 nUnom 3 1110
2,65
IBr= = = 1392 A
\3 n Unom 3 1110
1,01
IBE= = = 533 A
\3 n Unom 3 1110

Po3paxyHok BTpar Mepex(i 3MIMCHUMO y Ta0uIn 2.3.

[IpoBeneMo po3paxyHOK TOYHOTO TOTOKOPO3MOIITICHHS B MiHIMATLHOMY PEXKHUMI

Pe=P'B= 3,79 MBrt

Pr=PBr+Pr+APer= 263 + 6,80 + 0,004 = 9,44 MBr
Ps=PBB+P'5+APBS= 0,99 + 6,05 + 0,000 = 7,04 MBrT
PA=Pr+APAr= 9,44 + 0,012 = 9,45 MB1
PA=Pp+APAB= 7,04 + 0,023 = 7,07 MB1

QB=Q'B= 1,37 MBT
Qr=QBr+QT+AQsr= -0,30 + 2,40 + 0,007 = 2,10 Msap
Qs=0QB5+Q'5+AQB5= -0,23 + 2,16 + -0,228 = 1,70 Msap
QA=Qr+AQar= 2,10 + 2,966 = 5,07 MB1
QA=Qp+AQAB= 1,70 + 0,047 = 1,75 MBr1

SB = PB+jQB = 4,03 MBA

Sr =  Pr+Qr = 9,67 MBA

Sp = Pm+Qm = 7,25 MBA

Sa = Ps+jQs = 10,72 MBA

SA = Pu+jQn = 7,28 MBA
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2.3. HabGmnmxeHe Ta TouHE TOTOKOPO3MOIICHHS MEPEX1 Y
miciasiaBapiiHOMY PEeKUMI

Vel po3paxyHKH 3AIMCHIOIOTBCS AHAJIOTIYHO MAaKCUMaJIbHOMY pEXUMY Y

BIJIMOBITHOCTI /10 B)KE€ BUOPAHOTO €JIEKTPOOOIaIHAHHS Ta JHINA eJIeKTporepenay mpu

YMOB1 00pHuBY oAHOro mnpoBoay Ha rosioBHoi autbHuIll AH. Ilpm upomy yci niHii

MEpeXl CTalOTh OJIHO JIAHIFOTOBHMMH a Ha MIJCTaHINAX 3aJMIIAlOThCA B poOOTI JBa

TpaHc(OpMaTOpu BHACHIJOK POOOTH PEMOHTHOI MEPEMHUYKU, IO JO3BOJISIE IUISIXOM

OTepaTUBHUX MEPEMHUKAHb 3aJIMIITN B POOOTI /1Ba TpaHCHOPMATOPH.

Po3paxyHOK MOTOKOPO3MOAUICHHS B I1/aB PEXKUMI

PsB = Ps = 24,11
Per = PsB+P'B = 2411 + 15,08
Par = PBr+Pr = 39,19 + 27,13
QB = Q'5-Q3apsB = 733 + 0,59
Qer =QsB+QB-Q3apBr = 791 + 4,60 - 0,87
Qar =QBr+QT-Qapar =11,64 + 8,20 - 0,38
SeB = PsB+jQBB = 25,37 MBA
Ser = PBr+jQBr = 40,88 MBA
Sar = Par+jQar = 69,11 MBA
Po3paxyHOK cTpyMmiB B MiCJIs aBapitHOMY pexXUMI
Smr 25,37
IsB% S ————— = 66,67 A
Y3 n Usow "3 1 110
SMB 40,88
IBrx — = 107,40 A
T3 n Unow 31 110
SHB 69,11
lar= —— = 181,58 A
3 n Unow 31 110

Po3paxyHOK TOUHOTO TOTOKOPO3MOAICHHS B T1/aB. PEKUMI

MBT
39,19 MBT
66,31 MBT

7,91 MBT
11,64 MBT
19,46 MBT

Iam. | Jluecm Ne dokym. Midnuc
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Ps=P's= 24,11 MBT
Pe=P'B+Ps+APBs= 15,08 + 24,11 + 0,242 = 39,43 MBT

Pr=P'r+PB+APBr= 27,13 + 39,43 + 0,936 = 67,49 MBTt

PAa=Pr+pAPar= 67,49 + 0,56 = 68,05 MBTt
Q5=Q'5= 7,33 MBT

QB=Q'B+QB+AQBs= 4,60 + 7,33 + 0,413 = 12,34 MBr

Qr=QT+QB+AQBr= 8,20 + 12,34 + 1,599 = 22,14 MBr

Qa=Qr+AQar= 2214 + 1,89 = 24,04 MBT
Sp = PB+jQB = 25,20 MBA
SB = Pr+jQr = 41,31 MBA
Sr = Pm+jQm = 71,03 MBA
SA = Pm+jQM = 72,17 MBA
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2.4. BusHayeHHs piBHIB HANPYTH y BY3JIaX MEPEXKI

JInst BCiX KpamoK CXeMu 3poOMMO PO3PaxXyHOK PIBHIB HANPYrd MO HACTYIHUX

dbopmynax.

MaxkcuMasbHUN pEeXUM

Ur=Umx-AUar= 115,00
UBa)=Ur-AUsr= 114,02
Us=Ux-AUas= 115,00
Usan=Us-AUsB= 113,04

113,1
Us=(Us@)+U))/2= 3,10

0,98 = 114,02 xB

091 = 113,10 xB

196 = 113,04 kB

0,15 = 112,88 B
112,88

= 112,99 B

MiHiManbHUI pEeKUM

Ur=Umxk-AUar= 115,00
UB@a)=Ur-AUsr= 114,75
Us=Umx-AUas= 115,00
UB@)=Us-AUsB= 114,45

114,74
Us=(Ua)+U(a))/2=

0,25 = 114,75 xB

0,01 = 114,74 xB

0,55 = 11445 B

0,02 = 11443 B
114,43

= 11459 B

[TicnsaBapiitHU# pexUM

Ur=Umx-AUar= 115,00 -
Us=Ur-pUsr= 113,29 -
Us=UB-AUBs= 109,65 -

1,71 = 113,29 xB
3,64 = 109,65 xB
1,55 = 108,10 xB

B ycix pexxumax piBeHb Hallpyrd Ha BUCOKIA CTOPOHI MIJICTAHIIN CHOKHBaydiB

3a0BOJIBHE iCHy}O‘{I/IM BHUMOTI'aM.
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BMCHOBOK

3a pe3ynbTaTaMu BUKOHAHOTO TIPOEKTYBAHHS BIAMOBIIHO JO IIOCTABJICHOTO
3aB/laHHs OyJia CIPOEKTOBAaHA €JIEKTPUYHA Mepexka HOMiHaJbHOIO0 Hampyrowo 110 kB.
Jlns 3a0e3nedyeHHsl eNEeKTPOIOCTayaHHsl CHOKMBAUYIB MPUUHITO KUIBLIEBY CTPYKTYPY
MEpeXi, SKa XapaKTepHU3YEThCS IMABUINEHOI HAMIMHICTIO €JIEeKTPONOoCTadyaHHsS Ta
3a0e3mnevye CIpUsITIUBE CITIBBITHOIIEHHS OCHOBHUX T€XHIKO-€KOHOMIYHUX MOKA3HUKIB.

Bubip pamionansHoi KOHGbITYyparii Mepexi 3MIWCHEHO IIJISXOM TMOPIBHSIHHS
JEKITbKOX MOXJIMBUX BaplaHTIB 3a pe3yibTaTaMu aHami3dy iX (QYHKIIIOHYBaHHS B
peXUMI MaKCUMAJIbHOTO HaBaHTaXeHHs. BiniOpaHuii onTuMaabHUM BapiaHT J10JaTKOBO
JOCTIIPKEHO Ui MIHIMAJbHOTO Ta MicsaBapiiHOro pexumiB pobotu. OTpumani
pe3yJabTaTh PO3PaxXyHKIB IMIJATBEP/KYIOTh MOXJIMBICTh HaAiiHOI Ta  CTIHKOI
eKCIUTyaTallii CIpOEKTOBAHOI MepexXi 3a PI3HUX EKCIUTyaTalliiHUX YMOB, Y TOMY YHCIHI
32 BUHUKHEHHS aBapiiHUX PEKUMIB.

VY mpolieci MPOEKTYBaHHS TAaKOX BUKOHAHO OI[IHIOBAHHSI KJIIMAaTUYHHUX YMOB
pailoHy po3TallyBaHHs eJNeKTpuyHOi Mepexi. Ha ocHOBI mpoBeneHHX ENeKTPUUYHUX 1
TEXHIYHUX PO3PAXyHKIB OOIPYHTOBAHO BUOIP KOMIIEHCYBAJbHUX YCTAHOBOK MiACTAHIIIN
CIOKHBAYIiB, CWJIOBUX  TpaHCHOpMATOPIB, OPOBOJIB  TOBITPSHUX  JIHIA
eJIEKTpornepeiaul, KOHCTPYKTUBHUX  THUIIB OMOp Ta  1HIIOTO  HEOOX1AHOTO
enekTpooOnagHanHs. [IpuifHATI TEeXHIUHI pIIICHHS 3a0e3MeuyloTh BIAMOBIAHICTh
CIIPOEKTOBAHOI MeEpeXi BUMOramM HaJIHHOCTI, TWpare3laTHOCTI Ta EKOHOMIYHO1

JTOLIJIBHOCTI.

Jluem

ET i EE.4815.006.000.113
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