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YMOBHI ITO3HAYEHHA

KII — xomnieHcyto4i mpucTpoi

[TJIEIT — moBiTpsiHa JIiHIA eJIeKTpornepeaayd
K.3. — xopote 3aMuKaHHs

ITII — imKeHepHO TEXHIYHI MpaIliBHUKU

min — MiHiMaIbHUI

Max — MaKkCUMaJIbHUI

11/aB — MICJIsI aBapiHMIA

KPII — komneHcarlisi peakTUBHOT OTYHOCTI
TEII — TexHIKO-€KOHOMIYHE MMOPIBHAHHS

JIK — mxepeno KUBJICHHS

CBY - crpyMoBeny4i 4aCTUHU

TII — TpancdopmaTopHa MiACTAHIIIA

[IC — miacradiisg

I'3I1 — ronoBHa 3HWXYBaJbHA ITiICTAHIIIS
SAEE — 4KICTb €1eKTPUYHOI eHepTii

JIK  — JKepenno )KUBJIEHHS

KKY — koMIUIeKkTHA KOHJIEHCATOPHA YCTaHOBKA
JPII — mxepesno peakTUBHOI MOTY>KHOCTI
PII — peakTuMBHA NMOTY>KHICTb

KY — xoHzgencaropHa ycTaHOBKa
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BCTVII

Enepreruka € OCHOBOIO €KOHOMIKHM Hamioi KpaiHu. OcoO0JIMBO BaKIIMBE
3HAYEHHS JJIs1 PO3BUTKY €KOHOMIKH Ma€ €JIEKTPOCHEPTeTHKA, KA Ma€ BEITUYE3HUN
BIUIMB HAa MPHUCKOPEHHS MpOrpecy He TUIBKKM B MPOMMCIOBOCTI, aje 1 y BCiX
rajry3sx *HUTTS HAIIOro CyCH1JIbCTBA.

Y wMicrax Hamoi KpaiHH 30CepeKeHa BeNUKa 4YacTHHA CIIOXKHBAiB
CJIEKTPOCHEPT1i: €JNEKTPOCIOKUBAHHS B HUX CKJIanae OMu3bKo 75% 3arajibHOTO
cnoxkuBaHHs. lle BH3HAyae ICTOTHUN BIUIMB CXEM E€JEKTPONOCTAYaHHS MICT Ha
3arajibHy MOOYI0BY €IEKTPUYHOI MEPEXKI.

JUisg enexTponocTayaHHs MICT BUKOPUCTOBYIOTBCS MEPEX1 30BHIIIHBOTO
esiekTpornoctadands — jiHii 220 kB 1 Bumie, mjo 3a0e3ne4yroTh 3B'I30K CHUCTEMHU
€JICKTPONOCTaYaHHs MiCTa 3 30BHIIIHIMU JKepeaaMu, 1 miacraniii 220 kB 1 Buie,
BIJI SKUX >KHBJIATHCS Michbki Mepexi 110 kB, a takox minii 220 kB 1 Buie, 1o
3B'SI3YIOTH 111 MiICTAHLII].

Ponb enexktpoeHeprii 0OyMOBIIIOETbCS 11 YHIBEPCATBHICTIO BUKOPHUCTaHHS,
MOKJIMBICTIO TepeAadl MPAaKTUYHO Ha Oylb-sIKl BIACTaHI ¥ y TOW K€ dYac
MOXJIMBICTIO 11 KOHIIEHTpalli B [AyXe BeIukux Macmrabax. Jlerkicts
aBTOMaTH3allli TMPOIECIB MpPU BUKOPUCTAHHI  EJEKTPOCHEPrii poOuTh ii
HE3aMiHHOIO. PallioHaJIbHO BHKOHAHI CyYacHI CHCTEMH €JIEKTPONOCTa4YaHHS
MOBUHHI 3aJIOBOJIHATH PSIAOBI BHMOT: HQIINMHICTh, €KOHOMIUHICThH, O€3IeKa i
3pY4YHICTh €KCIUTyaTallli, 3a0e3neueHHs HeoOX1JHOT SKOCT1 eJIEeKTPOCHEPTii, PIBEHb
HaIpyry 1 cTablIbHA YacTOoTa.

[loBuHHI TakoXX TmepeAdavaTUCs HAWKOPOTIN  TEPMIHM  BUKOHAHHS
OyI1BEIbHO-MOHTAKHUX POOIT, HEOOXigHA THYYKICTb CHCTEMHM, IO 3abe3nevye
MOXJIMBICTh PO3IIMPEHHS Mepeki 0€3 1CTOTHOTO YCKJIAIHEHHS 1 MOJOPOKYaHHS
MEpBICHOTO BapiaHTa. ToMmy, TIPOEKTHA 3ajadya € OUIBII CKJIATHOI, YHUM

PO3paxyHKOBA.
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1. PO3PAXYHOK BAPIAHTIB CXEMU MEPEX

1.1. Amnani3 BUXiIHUX JaHUX Ta KJIIMaTHIHUX YMOB PaioHY

BuxigHuMu JaHuMU 171 IPOEKTYBAHHS €:
- TIEpEJIiK CIIOKUBAYIB;
- BEJINYMHU aKTUBHUX MOTY>KHOCTEH;
- 3HaUEHHS KOC(IIIEHTIB aKTUBHOI MOTYXHOCTI (33aHOTO 1 6a)KaHOT0);
- KOOpJMHATH MICIS PO3TAlIyBaHHS MiJCTAHI[IN CHOXKUBAYIB 1 MOXIUBUX JIKEPEI
YKUBJICHHS;
- JIaH1 PO KaTEropiiHICTh CIIOKUBAYIB,;
- KJIIMAaTU4HI YMOBU PaOHY 110 €IeKTPUPIKYETHCSI.
VY naHomy mpOEKTI BCl CHOXKMBaul € CHOKUBa4YaMM TEPIIOi KaTeropii a KiiMaTu4Hi
YMOBHU BIJIMOBIAaI0Th XapKiBChbKOi oOsacTi. [HII BUXiAHI JaHi HaBeACH! y TaOIMIN
1.1 ta Ha KapTi-cxemi pailoHy, 10 elIeKTPU(IKYETHCS 1 BIAMOBIIAIOTH BAapiaHTOBI
3aBJaHHS Ha MPOCKTYBAaHHS.

Tabmuug 1.1. BuxiHi JaHHI HA TPOEKTYBAHHS

ThncTania
OmuEMI &10 THocTaHI Cro#HBaY1
TEprerp EHMIpY Af:npﬂﬂﬂ
A B B T
Poxp MBT Rk 25 32 41
COSg E.0. HRE 086 0.84 089
KOOpOIHATA X I 10 40 10 30
HOOpOHHATAY MM 20 0 40 15
MaCIITah EDMI 0,35

[IpoBenemo aHamiz KiIIMaTHYHUX YMOB paiony. 3rimno IIVE BusHaueHHs
PO3paxyHKOBHX KIJIIMAaTUYHUX YMOB JUIsl MPOEKTYBAaHHS TOBITPSHUX JIIHIM MOBHHHI
3HAaXOJUTHUCS y BIAMOBIIHICTh 3 HOPMaMH KJIIMaTHYHOTO PallOHYBaHHS YTOUHEHUX, Y
pa3i moTpeOu, Ha MIJACTaBl JaHWUX, OTPUMAHUX Yy pe3yJbTaTi oOpoOKM MaTepialiB

0araTopiuHUX CIOCTEPEKEHD 3a MIBUAKICTIO BITPY, IHTEHCUBHICTIO 1 MUTOMOIO Baroko

Jlucm
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O’KEeJIeTHO - 13MOPO3HUX BIAKIIaJIEHb 1 TEMIEPATYpPOIO B 30HI TPACcH MOBITPSHOI JiHIi,
110 CTIOPYIKYETHCH.

[IpoexkToBaHa niNsSHKAa 3HAXOIUTHCS B JAPYroMY paiioHI MO IIBHIAKICHHX Hamopax
BiTpy. Benmnunau HaO1IbIIMX HOPMATUBHUX IIBHAKICHUX HAamopiB Ha BHCOTI 10 M
B1J1 3eMJI1 JUIsl XapaKTepHOTO pailoHy 6epemo 3 [1] 1 3Boumo B Tabnuio 1.2.

Tabmuis 1.2. BenuunHa MBUAKICHUX HANIOPiB BITPY

IIBuakicHuii Hamip BiTpy, Kr/M° IIBUAKICTH BITPY M/CEK 3
Payion _
MOBTOPIOBAHICTIO
I 1 pa3 y 5 pokiB 1 pa3z B 10 ner 1 pa3z y 15 pokiB
35 (24) 40 (25) 55(30)

OxenenHi HaBaHTAXEHHS Ha TMPOBOJU 1 TPOCH BU3HAYAIOTHCS BUXOMSYU 3
TOBILUHY CTIHKU OKEJIE/[l IPUBEICHOIO0 J0 MUJIIHIAPUIHOT POPMH 3 MUTOMOIO Baroro
0,92 r/em®.

st mpOEeKTOBaHOI JUISTHKA XapaKTEepHUM TpeTid pailloH Mo oXKemei.
HopmartuBHa TOBIIMHA CTIHKU OeJell Ha BUcOTI 10M Hax 3emuero O6epemo 3 [1] 1
3BOJIMMO B Tabnuio 1.3.

Tabnuus 1.3. HopMatuBHa TOBIIMHA CTIHKU OXKeEIEA1

5 HopMmatuBHa TOBIIMHA CTIHKH OXeneal (MM) 3
Paiion OBTOPIOBAHICTIO
" 1 pa3 y 5 pokiB 1 paz y 10 pokiB
10 15

VY npoektoBaHOMY paiioHi yac rpo3 ckiagae 80-100 roguH.

Jlucm
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1.2.  CxkamaHHs BapiaHTIB CXEMHU MEpEexKi

Jlo posrnsgy mnpuiiMaemMo KoHGITyparii Mepexi, mo 3abe3medyroTh He-
00XOKeHY HAJIMHICTh E€JEKTPOIIOCTaYaHHS CIIOKUBAYiB IMIJICTAHIIN TEepIIoi
KaTeropii.

3 yCiX MOXXJIMBUX BaplaHTIB MPUUMAaeMO 0 PO3IJISIY HAMMPOCTII BapiaHTH
CXEM, IO € eJIEMEHTAPHUMH OJUHULISAMH JIJIs1 TOOYA0BH OUTBII CKIAAHUX MEPEXK:
- pagianpHy;
- MaricTpajibHy;
- KUIBIIEBY.
Vel mi cxemu Mepexi 3a0e3nedyroTb HEOOXITHY HAAIMHICTh €JIEKTPOIOCTaYaHHS
CIOKMBAUIB TMEPIIOi KaTeropii, TOMy IO 3a0e3MeuyroTh >KUBJICHHS IT1ICTAHIIIN
CHOKMBa4YlB MO JBOX HE3AICKHHUX JIHIAX, TOMY OyAeMO BBa)XKaTW iXHIN
PIBHOHAIHUMHU.

Bapiantu cxem npencrasineni Ha Puc. 1.1 — 1.3
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Puc. 1.2. Marictpansha cxema mepexi
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1.3. BusHaudeHHs BiACTaHEH NUTBHUID MEPEXKi

Po3paxyHkoBa BiZICTaHb IUIBHHIIL MEPEXK] BU3HAYAETHCS 3TIAHO IUIAH - KapTH

paiioHy Ta y BIAMOBIZHOCTI 10 MacmTaly, 110 HaBEJICHUN y BUXIAHHMX JaHUX 32

bopmyIioro

Lpos-= Luu. - M +AL kM

e L suyv. — BUMIpIOBaHA JOBXKHHA JIHIT 110 TUTAH - KapTi B MM;

M — MacHITal IUIaH — KapTu paiioHy;

AL — nmomaTok A0 pO3paxyHKOBOi TOBXHWHHU JIiHIi, SKUH BpaxoBye ii

30UIBIICHHS BHACIIIOK HEPIBHOCTEM MICIIEBOCTI Ta HASBHOCTI CTPUIM IIPOBHUCY

IIPOBO/IIB.

BusHaunmo po3paxyHKOBI BiAcTaHl y Tadbmui 1.4.

Ta6mui 1.4. BusHaueHHs BicTaHEH MUTBHUITL MEPEXKi

JITEHIITA Lepiv. MM |LBEIMLKM AL.KM Lpo3p. KM
PamiapHa cxeMa Mepex

Ab 4243 14.85 2,23 17.08

AB 63.25 22.14 3.32 25.46

Al 20,62 7.22 1.08 8.30
MaricTparbHa cxeMa Mepek

AH 17.72 6.20 0.93 7.13

HM 21.19 742 1.11 8.53

MB 24.35 8.52 1.28 9.80

Hb 28.18 9.86 1.48 11.34

M 24.04 8.41 1.26 9.68
KimblieBa cxeMa KHBJEHHSA

Ab 42.43 14.85 2,23 17.08

EB 31.62 11.07 1.66 12.73

BI' 47,17 16.51 2,48 18.99

Al 20.62 7.22 1.08 8.30

I3m.
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1.4. BuznaueHHsI HOMIHAJIBHOT HAPYTH MEPEXKI.

HowminanbHa Hampyra BHUOUpPA€ThCS BHUXOAAYU 3 BEIMYUHH TEPEIAHOTO

HABAaHTAKCHHA 1 JOBXWHU JiHII. B 007acTi 1€ MPOEKTYEThCS MeEpeka Ma€EThCS

JOKCPCIIO JKUBJICHHS 110 336631'[6‘{}’6 KHNBJICHHSA Hi,[[CTaHHiﬁ CITO)KMBAYiB Ha Halipyrax

35 - 220 xB.

OntumanpHa HaNpyra Moke OyTH 3HaiieHe 1o (GopMyIIl.

Jc

Buznauenusa

€KOHOMIYHO

1000

USK: 1
V500 /L +2500 /P

L - nosxxuHa HiHIT, KM;

JTOLUJIBHUX

P - nepenana akTuBHA NOTYXHICTH, MBT.

Harpyr JAUTBHULb

Mepexi

HOMIHAJIBHUX HAINpPYT BaplaHTIB MEPEXKI B LIIOMY 3A1MCHIOEMO y Tabmumi 1.5.

Tabmuug 1.5. BuzHaueHHs1 ONTUMaNIbHOI HAPYTU MEPExKI1

Ta

JiTEHHIIA Lpo3p. kM |Puoims MBT Uon. kKB |UnowmnkB  |Unossauep.. KB
PanjaTbHa cxXenMa Mepes

Ab 17.08 25 87.95 110

AB 25.46 32 101.14 110

ATl 8.30 41 00.82 110 110
MaricTpaTsHa CxeMa Mepe

AH 7.13 08 102.27 110

HM 8.53 73 103.77 110

MB 0.80 32 88.00 110

Hb 11.34 25 83.31 110

M 0.68 41 04.22 110 110
KiTblIeBa cXeMa JHBIeHHA

Ab 17.08 38.77 103.28 110

BB 12.73 13.77 67.30 110

BI' 18.99 18.23 78.20 110

AT 8.30 50.23 08.79 110 110

Tlucm
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1.5. BusHaueHHs 3apsSAHOI PEAKTUBHOI MOTYKHOCTI AUTBHUIL MEPEXKI]

3apsiaHy TOTYKHICTh JIiHII HEOOXIAHO BPaxOBYBAaTH TNIPU PO3PaXyHKY
MOTOKOPO3IMOAUICHHSI B MEPEXi 1 BU3HAUEHHI MOTY)KHOCTI TMepefaHoi Mo JIHIAX, Y
IHIIOMY BUIIQJKy He Oyjae 3BeAcHUM OajmaHc BHUPOOJEHOI Ta  CIOXKHUTOI
CIIEKTPOCHEPT1i.

Busnaunmo 3apsaHy NOTYKHICTB JIIHIT A1 BCIX AUITHOK MEPEexKi 1Mo popMyi:
— ]2

Q3ap—U HOM bO : UHOM 'I—po3pa MBaP,

ne b - mmToma 3apsmua notyxkuicTe minii B Cm 10*. Ha mamomy erami

IPOEKTY, MOKHU IlIe¢ BUOpaHi MPOBOAM Ha IUIBHUILIX A1 Mepexi Hampyrowo 10 kB
npuiiMmaemo Dg Take mo Bimnmoinae mpoBoxy Mapku AC-120, a s mepexi 220 kB
npoBoay Mapku AC - 240
L - po3paxyHKOBa JIOBXHHA JiHII B KM.
Po3paxyHok BukoHaemo y Tabsuii 1.6.

Tabnuusg 1.6. BuznaueHHs 3apsHO1 peakTUBHOT MOTYKHOCTI JIHIN

JIITEHHTIA Lposp. kM bo, 10-4, c Qsap. MBap
PamaThHa cXeMa Mepeskl
Ab 17,08 2.66 0.55
AB 25,46 2.66 1.64
AT 8.30 2.66 0.53
MaricTpatbHa cxXeMa Meped
AH 7,13 2.66 0.46
HM 8.53 2.66 0.12
MB 9,80 2.060 0,63
Hb 11,34 2.66 0.73
MI 9.68 2.66 0.62
KinblieBa cxeMa KHBICHHA
Ab 17.08 2.66 0.55
EB 12,73 2.66 0.41
Bl 18,99 2.66 0.61
AT 8.30 2.66 0,27
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1.6. Bubip cxem mifcTaHIlIi CIOKUBAYIB

Ha Bubip cxem enekTpu4yHHX 3'€JHaHb MIJCTAHIIN BIUTUBAE psn (aKTopiB,
cepel SKUX HaWOUIbII ICTOTHUMU €. THI 1 MpPU3HAYEHHS MIACTaHINi, il Micie
pO3TalllyBaHHS B EHEPrOCHCTEMI; YHMCIO 1 TOTYXXHICTh TpaHc(hOpMaTOpiB
(aBroTpanchopmaropiB) 1 miHik enektporepenad (JIEII), BemuumHa MicIieBOTO
HABAHTAXKECHHSA, KATETOPIMHICTh CIIOXKUBAYIB, CXEMH 1 HAIIPYTH MPUIISTAI0YNX MEPEK
CHeprocucTeMu, piBeHb cTpyMiB K.3., HasgBHICTP yCTaTKyBaHHS MOTPIOHUX
napameTpiB, BeJIMYMHA 30UTKY TIPU HEJOBUIYCKY €JIEKTPOCHEPrii CIOXKUBaYaM 1 IpH
NOTIPUIEHH] SIKOCTI €JIEKTPOEHEprii, HasfBHICTh IUIoml 1 1H. Pax mux ¢akrtopis
NPUBEACHUN y 3aBAaHHI Ha KypcoBHM mpoekT. OpHak, 3 Orjisgy Ha BH3HAYEHY
HEKOHKPETHICTh IPOEKTOBAHOI MIACTaHIi, TakoX (aKTOpu, SK MEepPCIEKTUBA
PO3BUTKY CIIEKTPUYHUX MEpPEX pailloHy, J€ BOHA pO3TalllOBaHa, OpTraHi3ailis
JUCIETYEPCHKOTO KEPYBaHHS CEHEPrOCUCTEMHM 1 KEpyBaHHsS JaHOl MIACTaHLii ,
creniajgbHl BUMOIM JI0 il CXEMH, IO BHUIUIMBAIOTh 3 PO3PaXyHKIB JIHHAMIYHOI
CTIMKOCTI, OYIKYBaHI BEJIIMYMHU KPATHOCTEH BHYTPIIIHIX MEpEHANpyr, JAUHAMIKa
pPOCTY HaBaHTAXKEHb MEPEXI CEPeHBOI 1 HUXKYOi HANpyrd, HE BIIOMI, 1 TOMY
npuiMaTy iXHIA BUIUIMBAaE NPUOIM3HO TO po3cyay. B ycix Bumaakax BapTo
MPUITYCKaTH HAsIBHICTD CIIOKUBAYIB yCIX TPHOX KATETroOpiii

PIT Bucokoi Hanpyru NpuU3HAYCHUN 715 311MCHEHHS BBEICHHSI Ha T1CTaHINIO.
PIIBH wmoxe Oytu 3i0paHuii 3a cxeMmorw "aBa Oj0ku TpaHchopmaTop-JiHis 3
MePEMHUUKOI0" UM 3a CXeMOK '"MICTKa 3 poOOYOI0 1 PEeMOHTHOK MEPEMHUUYKOI" Y
3QJIEKHOCTI BiJ] CIOCOOY MIIKJIFOYEHHS JI0 JIIHIA eHepreTUYHOT CUCTEMH.

Sx Bapiantu PIIBH y poOo0TI po3riasiHyTo 2 OCHOBHHX: 3 pOOOYOI0 1 PEMOHTHOO
NEPEeMUYKOI0 (IJIs1 TpaH3WUTHOI mifcTaHlii BkimoueHoi B posciuky JIEIL, sk y
KUJIBLIEBIM cXeMl1) 1 TIIbKHA 3 PEMOHTHOIO MEPEMHUUKOI0 (U1 MIACTAHIlT TYMIKOBUX K
y pajiajbHi Ta MariCTpabHii cxemi).

Cxemu PYBH, 1110 BUKOpUCTOBYIOThCS B IIPOEKTI puBeAeH1 Ha Puc. 1.5
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Puc. 1.5. Bapiantu cxem PIIBH mnijacraniiiii crioxuBadiB

1.7. Bubip mnpuCTpOiB IO KOMIIEHCYIOTh Ta CHJIOBUX TpaHCPOPMATOPIB
CTaHIIN

[Ipuctpoi, MmO KOMIEHCYIOTh, BUKOHYIOTHCS IS TOro, mo0 peaKkTHBHA
MOTYXHICTh, TIEpeaHa Mo JiiHii, Oyna MiHiManbHOW0. [Ipu 3MeHIeHHI TepeaaHoi
PEaKTUBHOI TMOTYXKHOCTI MO JiHII, 3HUXKYETbCS CTPYM, a TPHU 3MEHIICHHI CTPyMy
3MEHIITYIOThCSI BTPATH aKTUBHOI MMOTY>KHOCTI.

Komrmencariisi peakTHBHOI MOTY>KHOCTI MOKE€ 1CTOTHO BILJIMBATH HA BEIHYHHY
MOBHUX HABAHTAKEHb MIACTAHIN, OTKe, 1 Ha OOpaHl HOMIHAJIbHI TOTYXHOCTI
TpaHchOpMaTopiB, MEPETUH MPOBOJIB JIIHINA €NeKTporepeay, Ha BTpaTH HamNpyTH,
MOTYXKHOCTI ¥ eHeprii. Y miCyMKy BHOIp TMOTYKHOCTI MPUCTPOIB, IO
KOMIIEHCYIOTh, 1 1XHE PO3MIIICHHS BIUIMBAIOTh HAa TEXHIKO-€KOHOMIYHI MOKAa3HUKHU
BapiaHTIB CXEM Mepexi, a TaKoXX MOXYTh YIUIMHYTH Ha MpaBWIbHICTb BHOOpPY
BEJIMYMHU HOMIHAJIBHOI HAIIPYTH 1 CXEMH MPOEKTOBAHOT MEPEXI.

YMoOBHO mnpuiiMaemMo 30Iir 32 YacoM MEpIOAIB CIOXUBAHHA AKTUBHOTO 1

PEaKTUBHOTO HABAHTAXXEHb MiACTaHIi. ToMy BU3HAUECHHS PEAKTUBHUX HABAHTAKCHb
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BUPOOJIIETHCA 1O HAWOILIBIIMM AKTHBHUM HABAaHTAKCHHSIM 1 3aJaHUX 3HAYCHHSX
Koe(illieHTa aKTUBHOI MOTYXHOCTI .

Bubupaemo Oarapei KOHIEHCATOPIB Takoi TOTYXKHOCTI, OO TMiTHATH
KoeIII€HT aKTUBHOI MOTYXXHOCTI Ha IIMHAX BTOPUHHOI HANpyTH mifacTtaHiii 1o 0,96.

[Ipubnu3He  3HAaYeHHS  MOTYXKHOCTI  MPHUCTPOIB  IMI0  KOMIIEHCYIOTb,
YCTaHOBJIOBAaHWX HA IIMHAX BTOPUHHOI HANpyrd MiACTaHLIi, BHU3HAYAETHCS 3a
dbopmyiiamu 1110 HaBeAeH1 y Tabmumi 1.7.

Ha monmxyrouiil miacTanmii npuiMaemMo 10 YCTaHOBKH JIBa TpaHCHOpMATOPH,
BUXOJSYM 3 YMOBU HAQJIMHOCTI €JIEKTPONOCTa4yaHHA. BHUXOIA4M 3 JOMyCTHUMOTO
NepeBaHTAXEHHS HA YaC MAKCUMyMYy HaBaHTaxeHHs Ha 40%

[ToTyHICTh KOXHOTO 3 JIBOX TpaHchopmaTtopiB BuOupaerbcs piBHOi (0,65-:-
0,7) MakcuMmanbHOTO HaBaHTaKEHHs mifacTaHiii. [lpu 1BoMy 3abe3nedyeThcs
JKUBJICHHST BCIX CIOXKMBa4diB Mpu amBapii oxHoro 3 TpaHchopmaropiB. Ilo
pPO3paxyHKOBIM MOTYXHOCTI BUOMpPAEMO THII 1 MOTYKHICTh TpaHchopmaTopiB. JlaHi

BUOOpY npuBeaemMo y Tabmuii 1.7.
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Tabmuus 1.7. Bubip npucTpoiB MmO KOMIIGHCYIOTh Ta  CHJIOBUX
TpaHc(hopMaTopiB MmiACTaHIIIN
T Timc TamTT b B )
TapaneTpr
Paaz. MBT 25 32 41
COSep, 31 0,86 0,84 0.89
teen 341 0,59 0.65 0.51
Q.zar=P3ar*tg.pax, Meap 14,83 20,67 21.00
COSep, O 0.96 0,96 0,96
tgm O 0,29 0,29 0,29
Q.= Paaz*tgq0, Meap 7,29 9,33 11,96
Kn 0.9 0.9 0.9
Q.x=KH (Q.3a14).6). Meap 6.79 10,20 3.14
S6., MBA 26,04 33,33 42,71
S6/1.4. MBA 18,60 23,81 30,51
Su.1p. MBA 25 25 40
T1H- TH- TJ1H-
Trm TparcopMaTopa 25000/110 25000/110 | 40000/110
Px, kBt 25 25 M
Ilapavetpr | Pr.s. xBr 120 120 170
Tparcd-pa U k3.% 10,5 10,5 10,5
[xx.% 0,65 0,65 0,5
Tuem
ETiEE.4815.004.000.M13
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1.8. TlpuBeneHHs HaBaHTAXXEHHS MIACTAHIIN 10 BUIIOI CTOPOHU

[IpuBeieHHS HaBaHTaXEHHS /O BHUIOI CTOPOHH MOJSTae B TOMY, IO TpH
pO3paxyHKy OOpaHOTro BapiaHTa cXeMH HEOOXiJHO BpaxOBYBAaTH BTPATH MOTYXHOCTI
B TpaHchopmaTopax Ha IMJACTAHINNAX, a TaK caMO 3apsHI TMOTY)XHOCTI JIHIN
eJIeKTporepeaay.

PesynbraT mpuBeneHHS HaBAaHTAKCHHS 10 BUIOI CTOPOHH 3IIHWCHUMO II0

MIPUBEICHUM HIKYE hopMyJiax 1 mpeacTaBumMo B Tadmmi 1.8 .

2
AP, S,
nls , KBT

HOM.mp.

AP =AP, -n+

u SZ
A =AQ -n+—~——.
Qmp Qx n 100 SH.mp. , KBap

ne - APy — BTpaTu aKTUBHOI MOTY>KHOCTI X0OJIOCTOT0O X0y Tpanchopmaropa, kBT;
APy — BTpaTu aKTUBHOI MOTYKHOCTI KOPOTKOIO 3aMUKaHHS TpaHcpopmaTopa,
KBT;
AQxx - BTpaTH pEaKTUBHOI MOTY>KHOCTI XOJIOCTOTO XyZy TpaHcdopmaropa,
KBap;
Se — 6akaHa MOBHA MOTYKHICTH MmijcTaHIii B MBA;
Su.1p. — HOMIHAJIbHA IOBHA MOTYXHICTh TpaHchopMaTopa miacranuii B MBA;
N — KITBKICTh TpaHc(opMaTopiB MiICTAHIIIT;
Ux — Harpyra KOpoTKOro 3aMuKaHHs Tpancopmaropa y %o.

[IpuBeneHHsT HaBaHTAXEHHS 10 BUCOKOI CTOPOHM MIJACTAHINT 3MIHCHUMO Yy TabuI

1.8.
Ta6mun 1.8. [IpuBeneHHss HaBaHTAXEHHS ITICTAHIINA 10 BUIIOT CTOPOHU

T Tirc TasLTi b B r

[apanepH

APp, KBT 115,10 156.67 164.90

AQtp. ¥Br 32642 327.33 402,39
P'. MBr 25,12 32,16 41.16
Q' Meap 7.62 9.66 12.36
S'. MBA 26,25 33,58 42,98
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1.9. Po3paxyHOK HOTOKOPO3IOALTY BapiaHTIB MEPEXKI

Po3paxyHKU €IEKTPHYHUX MEPEK BUKOHYIOTHCS IS BU3HAYCHHS:
3aBAaHTAKECHHS €JIEMEHTIB MeEpeXi, BIJAMOBIJIHOCTI IPOIYCKHOI 37aTHOCTI
MEpeXki OUIKyBaHMM IOTOKaM MOTY)KHOCTI (BH3HAYEHHSI MOTOKOPO3IMOAUICHHS IIO
THIAX);

NEPETUHY MPOBO/IIB;
BTpaT AP, AQ, AW, AU;

Po3paxyHok MOTOKOPO3MOAITICHHS B pajialibHIN cXeMi

Pap =

PaB

Par
Qap
QaB
Qar

SAB

SAB

SAr

P's
P's
Pr

Q's- Q3apas =
Q'B- Q3apaB=
Q'r- Q3apar =

PAs+]QAB
PAB+jQAB
PAr+jQar

7,62
9,66
12,36

25,12
32,16
41,16

0,55
1,64
0,53
26,09
33,14
42,83

Po3paxyHOK MOTOKOPO3IMOAICHHS B MariCTpaJIbHIA cxeMi

PMr =

PmB

PHB

Pam

Pan

Qvmr =
QvMB =
Qusb
Qum
QaH

Smr

SMB

SHB

SHM

SaH

Pr
P'B
P's

P'B+P'T
Pum +P's

Q'T- Qzapmr =

Q'B- Q3apmB=

Q's- Q3apHsb =
QaM+Qrm-Qsapiim
QustQum-Qsapan

Pmr+jQmr
PmB+jQMB
PHp+]QHB
PuM+jQuM
PAH+]QAH

32,16
73,32

12,36
9,66
7,62

9,03
6,89

41,16
32,16
25,12
+
+

+ 11,74 -
+ 20,65 -

62,04
33,40
26,04
76,17
102,09

41,16
25,12

0,62
0,63
0,73
0,12
0,46

MBA
MBA
MBA
MBA
MBA

7,07
8,02

= 11,83

MBA
MBA
MBA

73,32
98,44

11,74
9,03
6,89
20,65
27,08

MBTt
MBt
MBTt
MBaap
Mgap
Mgap

MBTt
MBT
MBT
MBT
MBTt

Mgap
Msap
MBsap
MBgap
MBgap
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Po3paxyHOK TOTOKOPO3MOIUIECHHS B KIJIBIIEBIM cXeMi
P'r+Lra+P'B«(LrB+LrA)+P'5*(LEB+LIB+LIA)

Pap = =
Ler+Lre+LBA+LBA
_ 4116 * 830 + 3216 *( 1899 + 830 )+ 2512 *( 12,73 + 18,99 + 8,30 )
17,08 + 12,73 + 18,99 + 8,30
= 38,95 MBT
Par = P's*Lsa+P'B*(LsA+LBE)+P'r*(L5A+LBE+LIB) _
Ler+Lre+LBAa+LEA
_ 2512 * 17,08 + 3216 * ( 17,08 + 12,73 )+ 41,16 * ( 17,08 + 12,73 + 18,99 )
17,08 + 12,73 + 18,99 + 8,30
= 59,48 MBrT
Per = Par-PrT = 5948 - 41,16 = 18,32 MBrT
PsB = Pap-P's = 38,95 - 25,12 = 13,84 MBr
T*Lra+Q'B*(LrB+Lra)+Q's*(LEB+LrB+LTA
OB = Q'r*Lra+Q'B*(LrB+Lra)y+Q's*(LEB+LIB+LIA) _Qsap AB =
Ler+LrB+LBA+LBA
1236 * 830 + 966 *( 1899 + 830 )+ 7,62 *( 12,73 + 18,99 + 8,30 )
17,08 + 1273 + 1899 4+ 830
- 0,55 = 11,20 MBsap
'‘5*LeA+Q'B*(Lpa+LBE)+QT*(L5A+LBBE+LIB
Qar = Q Q'B*( )+QT*( )  Quap AT =
Ler+Lre+LBA+LEA
_ 762 * 17,08 + 966 *( 17,08 + 1273 )+ 12,36 * ( 17,08 + 12,73 + 18,99 )
- 0,27 = 17,62 MBsap
QBr = QaAr-Qr-Qsappr = 1762 - 12,36 - 061 = 465 Msap
QB = QAB-Q'B-QsappB = 11,20 - 762 - 041 = 3,18 Msap
Sar =  Par+jQar = 5948 +] 1762 = 62,04 MBA
SAp = Pap+jQap = 3895 +j 11,20 = 4053  MBA
Ser = Per+jQer = 1832 +] 465 = 18,90 MBA
SeB = PBB+jQeB = 1384 +] 318 = 14,20 MBA

1.10. BuOip npoBOiB JiIJIBHUI MEPEXI
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BianoBinHO 10 po3paxoBaHUX CTPYMOBUX HABAHTAXXEHb BUOUPAEMO MapKYy 1
NEPETHH TPOBOY.

Kputepiem mns BuOOpy mepeTuHy MPOBOJIIB MOBITPSIHOI JiHII € MIHIMyM
MPUBEACHUX BUTPAT. Y MPAKTHUI MPOEKTYBAaHHA JiHIA MacoBOro OyJIBHHUIITBA BUOID
MEPEeTUHY TPOBOJIB BHPOOJAETHCA HE TIO CKIAICHUX TEXHIKO-C€KOHOMIYHUX
pO3paxyHKax y KO>KHIM KOHKPETHOMY BHIIAJIKY, a TI0 y3arajJbHEHUX MOKA3HHUKaX.
[Tepexin no macoBoro OyniBaunTBa [1JIEII Ha yHipiKOBaHUX OMOpax iCTOTHO 3MIHUB
cuiBBigHOmeHHss BaptocTi IIJIEIl 3 pisHUMU mepeTmHaMu MPOBOMIB. 30Kpema
BUsiBUiIOCA, 10 OymiBHULTBO neskux [IJIEIT 3 MeHmuMu nepeTuHaMu MPOBOJIIB
o0xonutbes nopoxye, Hix [IJIEIT 3 Benukumu nepeTuHamu.

Bubip nepetuHy npoBoay Ha KOXHINA AUISHIN JiHIT 3 MPOMIXHUMHU OIMOPAMHU
BUPOOJIIETHCA IO PO3PAXYHKOBOMY HABAHTAXKEHHIO BIAMOBIAHOTO AUIAHKHU. [lpu
IbOMY JIOYCKA€ThCS MPUUMATH OJAHAKOBHM MEPETHH ISl JBOX CYMDKHHUX JUISHOK
(mo OIBII TPOTHKHOMY), SAKIIO IXHI HaBaHTaXEHHS 3HAXOASAThCA B CYCIJIHIX
€KOHOMIYHHMX IHTEepBaJiax.

Y naHoMy TipoekTi BHOIp TIPOBOAIB OyaemMo 3/1MCHIOBAaTH METOJ0M
€KOHOMIYHOI  IIIJIBHOCTI  CTpyMy, sIKa [UJI1  HEI30JbOBAaHUX  AJFOMIHIEBUX
CTPYMOBEIYYHX YaCTHH CTaHOBHUTH 1,1 A/MM2. 3 yMOB BiJICYTHOCTI KOPOHH HE
MO’KHA ITPUMMATH HIPOBOAU MEPeTHMHOM MeHm Hixk 120 mm? g mepexi 110 kB Ta

IIPOBOJIM TIEPETHHOM MeHII Hix 240 Mmm? st mepexi 220 kB.
p P p
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Po3paxyHok cTpymiB Ta BUOIp IPOBO/IIB B pajlialibHIN CXeMi

ap=, —0F 2009 pens 4
3 nUmom 32 110
ap=, ——0B 3314 gr0e 4
3 nUnom "3 2 110
lar=, — AT 4285 _ 41553 4
3 nUmom 3 2 110
qexas=— 2B 0850 50 i
JEK 1,1
qexap=—nB - 8108 616
JeK 1,1
qexar=— AL - 1293 46550 i
JEK 1,1

Bubip mapku npoBo/IiB Ha AUIBHUIISIX

JinbHUIS Mapxka npoBoay ro,Om/km X0, Om/km
Ab AC- 120 0,25 0,427
AB AC- 120 0,25 0,427
AT AC- 120 0,25 0,427

Jlucm

ET i EE.4815.004.000.113

I3m.

Jlucm

Ne dokym. Midnuc [ama




Po3paxyHok cTpyMiB Ta BUOIp MPOBO/IIB B MaricTpalibHii CXeMi

IMS ST 0204 _ 16300
'3 nUsom 32 110

IMB= SMmB _ 33,40 _ 8776
\'3 nUnom 32 110

lig= SHB _ 26,04 _ 68.42
\'3 nUnom 32 110

TV L1 I _ 9n014
\'3 nUnom 32 110

e SAH _ 10209 _ o0,
\'3 nUnom 32 110

(EeKMI= I_Mr - 16300 _ 148,18
JeK 1,1

(EKMB= I,MB =__ 81,76 = 79,78
JeK 1,1

(eKHB= !HB __ 6842 62,20
JeK 1,1

qeKHM= liv - 20014 48195
JeK 1,1

qEKAH= Ian - 20824 _ 54386
JEK 1,1

Bubip Mapku mpoBOIiB Ha TITBHHULISIX

JImbHUIIS Mapka npoBoay [0, Om /km
MI' AC- 150 0,2
MB AC- 120 0,25
Hb AC- 120 0,25
HM AC- 185 0,16
AH AC- 300 0,098

A

A

A

MM?2

MM?2

MM2

MM2

MM2

X0, OM/km
0,42
0,427
0,427
0,413
0,405
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Po3paxyHok cTpyMiB Ta BUOIp MPOBOIB B KUIBLIEBIM cXeMi

lars A - 0204 = 326,00
3 rusom  \3 1 110
R - 4053 = 213,00
'3 rUnom 31 110
lbr=  —— 0" - 1890 = 9931
N3 rusmom 3 1 110
b5 — PP - 1420 = 7461
\3 rUsom 3 1 110
qeKA= lar = 326,00 = 206,36
jeK 1,1
(eKAB= IAB B 213,00 = 19363
jeK 1,1
(eKBr= L} = 99,31 = 90,28
JeK 1,1
(EeKBB= !BB = 74,61 = 67,83
JeK 1,1
Bubip mapku npoBo/IiB Ha AUIBHULISIX
JinbHuis Mapka npoBoay ro, Om /xm
AT AC- 300 0,098
AB AC- 240 0,12
BI AC- 120 0,25
BB AC- 120 0,25

MM?2

MM2

MM2

MM2

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

Ha mincraBi ganux mpo oOpaHi MpoBOJM 1 TXHI OCHOBHI MapamMeTpu poOHMO

PO3paxyHKH BTpaT MOTY>KHOCTI, EHEPrii 1 HAMpPyTH B JiHISAX 10 Gopmyax:

2 2
n-u;

P?+Q°
AQ=——""X;
Q="g2 %
AU:P.RJI_'_QJI'XJZ;

n-u,

AW =AP-t,

ne P - akTuBHA NOTYXHICTB, epeiaHa o JiHii B MBT;
Q - peakTHBHA MOTYKHICTh, IIEpe/laHa 1o JiiHii B MBap;
UH - HOMIHaJIbHA HanpyTa Mepexi B KB;
R = ry’l - aktuBHUI omip mdiHii B OMm;
X1 = Xo| - peakTuBHUI omip JiHIT B OM;
N - KUIBKICTh JIAHLIOTIB Y JiHIi;
T - pIYHE YUCIIO TOANH BUKOPUCTAHHS MAKCUMYMY HaBaHTAKEHHS B TOJ.

Pe3ynbTaTi po3paxyHKiB nmpeacTaBuMo B Tabdmuiri 1.9.
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Ta6mui 1.9. Po3paxyHok BTpat BapiaHTIB MEPEKI.

anugILy

ewefy

€L000v00°648y'33 1 13

P, Mapxka r0,0M | x0,Om ATl, AY, AQ, | ZAQ,cR/
Hinmenuns | L, xkm | MBt | Q,MBap | S,MBA LA IIPOBOY KM KM MBtr | AO,MBap | kB MBT 4 q

PanmiansHa cxema

Ab 17,08 | 25,12 7,07 26,09 | 68,5 |AC- 120 0,25 0,427 0,120 0,205 0,72 | 324,24

AB 25,46 | 32,16 8,02 33,14 | 87,08 |AC- 120 0,25 0,427 0,289 0,493 1,33 | 779,91

Al 8,30 | 41,16 | 11,83 42,83 | 11253 | AC- 120 0,25 0,427 0,157 0,269 0,58 | 424,57 | 1528,72

MarictpajibHa cxema

AH 7,13 | 98,44 | 27,08 | 102,09 | 268,24 | AC- 300 | 0,098 0,405 0,301 1,244 0,67 | 812,82

HM 8,53 | 73,32 | 20,65 76,17 | 200,14 | AC- 185 0,16 0,413 0,327 0,845 0,79 | 883,41

Hb 11,34 | 25,12 6,89 26,04 | 6842 | AC- 120 0,25 0,427 0,079 0,136 0,48 | 214,55

MI' 9,68 | 4116 | 11,74 42,81 | 163,00 | AC- 150 0,2 0,42 0,147 0,308 0,58 | 395,65

MB 9,80 | 32,16 9,03 3340 | 87,76 | AC- 120 0,25 0,427 0,113 0,193 0,53 | 304,99 | 2611,42
KinbreBa cxema

Ab 17,08 | 38,95 | 11,20 40,53 | 213,00 | AC- 240 0,12 0,405 0,278 0,939 1,43 | 751,25

BB 12,73 | 13,84 3,18 14,20 | 7461 | AC- 120 0,25 0,427 0,053 0,091 0,56 | 143,15

BI' 18,99 | 18,32 4,65 18,90 | 99,31 |AC- 120 0,25 0,427 0,140 0,239 1,13 | 378,26

Al 8,30 | 59,48 | 17,62 62,04 | 326,00 | AC- 300 | 0,098 0,405 0,259 1,069 0,98 | 698,35 | 1970,99

wonf




M3m.

Jluct

Ne oxym.

TToamuce

Jlata

ET i EE.4815.004.000.113

Jluct




1.12. TexHiKO-eKOHOMIYHE MOPIBHSAHHS BapiaHTIB MEPEKI

Bulip ekoHOMIUYHO BHTIAHOTO BapiaHTa BHPOOISETHCS HUIAXOM MOPIBHSIHHS
MPUBEACHUX PO3PaXyHKOBHX BUTpaT TaKUM YHMHOM, KOJIH 3  BaplaHTiB, IO
3AITMIIWIINCS, BUOUPAETHCS TOM, Y SIKOTO MEHILe MpuBeaeHI BUTpaTu. [Ipu mpomy
KOXXHUW 3 BapiaHTIB, 10 3aJUIIMINACA JJIA aHaji3y, MOBHHHHWM BIAMOBIIATA BCIM
TEXHIYHUM BUMOTaM, TOOTO MMOBUHHUHN OyTH PETEIIbHO PO3pOOJICHHM 3 BUOOPOM CXeM
yCiX MACTaHIIIH, 3 pO3PaxyHKOM yTpaT MOTYXHOCTI, HAIPYTH 1 TaK JaJii.

[Ipu mopiBHSAHHI BapiaHTIB MO MPUBEACHUX BUTPATAX y 3aralilbHOMY BUMAJAKY
MOBMHHI BPaxOBYBAaTHUCS: BAapTICTh JIIHIM eJIEKTporepeaad, KOMIpOK KOMYTaIliitHUX
amapariB, TpaHC(OpMaATOPiB, MPUCTPOIB M0 KOMIEHCYIOTh 1 1HIIOTO YCTATKyBaHHS.
Takox BpaxoBYIOTbCS 1 BiJpaxyBaHHs HAa aMOPTU3AITIIO.

Bapiantu cxeM MOkHa BBa)KaTH €KOHOMIYHO PIBHOIIHHUMM, SKIIO PI3HUIIS B
IIPUBEJICHUX BUTpATax He nepeBuurye 5%.

ExoHOMIYHMM KpUTEpieM JIJIsi BU3HAYEHHST HAMOUIBII BUT1THOTO BapiaHTy € MIHIMYM
MIPUBEJICHUX BUTPAT, 1110 0OUUCIIOIOTHCS IO (OPMYJIL:
3=K-E+U1+VY, Tuc. rpu./pik
ne 3 - BUTpaTH Ha CIIOPYKEHHS MEPExi;
K - onHOpa30B1 KamiTaIOBKIIAIEHHA B 00'€KTH, 10 CIOPYAXKYIOThCS;
E = 1/To= 1/4=0,25 - wnopmaTuBHHI Koe(DimieHT e(PEKTUBHOCTI
kamiTanoBkiaeHb (To - CTpOK OKYIHOCTI, pIBHUM 4 poKam);
U - Butpatu ekcruyartarii (U = K- % Binp.);
Y - ouikyBaHMil 30WMTOK BiJ HEIOBIAMYCTKH NPOAYKII TpH pi3HIN
HaJIIAHOCTI.
Hait6111p111 eKOHOMIYHY CXEeMY MPUMUMAEMO JIJIS ITOIAJIBIIIOTO PO3PaXYHKY.
TexHiko eKOHOMIUHE TTOPIBHSAHHSA 3a1icHIMO y TabmuIr 1.10.

JIiss MOAabIIoro po3paxyHKy MpuiiMaemMo BapianT cxemu Ne3 (kijabumeBa
cxema)

Jlucm
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Ta6mui 1.10. TexHiko-eKOHOMIYHE TTOPIBHAHHS BaplaHTIB MEPexki

anugILy

ewefy

€L000v00°648y'33 1 13

I=a BapiasT 1 Bapiart 2 Bapianr 3
Han MeHOBaHHE TORA3ATEN On. suM| THC.IpH. | KiBK |Bapriﬂh Kinek | Bapricts| Kimek | Bapricts
Kanranosxagesss
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 FM 13.1 0,00 000 3172 41553
AC-150 R 132 0.00 0,00 0,00
AC-185 KM 13.8 0,00 0,00 000
AC-240 EM 151 0,00 000 1708 25791
AC-300 FM 182 0,00 0,00 803 14515
2AC-120 R 204 5084 103714] 2114 43126 0,00
2AC-150 KM 22 000 968 21490 0.00
2AC-185 EM 36 000 853 20131 0,00
2AC-240 R 25 0.00 0,00 0,00
2AC-300 KM 275 000 713 19608 000
Kanmranopsnanessa s [IVTET (K ) 1037.14 104354 81959
Omio™RCcHI AN TANTOBKIANSHH B MEpEKi 159274 141354 1328 89
TpuBeleH] KN TANOBKIANS HA 39818 35348 33222
BrTpami

BHTpa™i eKCUTVATAL { IT{ICTAHI 8334 3334 45 84
Butpam exaunaraiiiTITTET] 51,86 3131 2459
BapTicTe BTpat enexIposHepri MBr*u 0,14) 1528,72| 21402 261142 36560 197099 27594
CyMapHi BHTpaTH 3922 45024 34638
TlpHEBeneH1 3aranbHl JATPATH 747,40 783.72 678,59

wonf
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Tabmuusg 2.3. Po3paxyHOK BTpaT Mepexi y MiIHIMAIbHOMY PEKHUMI

Hinpauns | L, km | P, MBt |Q,MBap|S,MBA| LA | Mapka nposoay | r0,0m km | x0, Om km | AP, MBT|AQ, MBap| AU, kB [AW, MBTt 1
Ab 17,08 | 9,77 3,42 | 10,35 | 54,40 |AC - 240 0,12 0,405 0,018 0,061 0,40 49,00
bB 12,73 | 3,47 0,78 3,55 | 18,66 |AC - 120 0,25 0,427 0,003 0,006 0,14 8,95
BI' 18,99 | 4,24 0,62 4,28 | 22,49 |AC - 120 0,25 0,427 0,007 0,012 0,23 19,40
AT 8,30 | 14,56 4,77 | 15,32 | 80,51 [AC - 300 0,098 0,405 0,016 0,065 0,25 42,59

wonf
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Tabmuns 2.4. Po3paxyHOK BTpaT B Mic/iiaBapiiHOMY peKUMI

ewely

€L 000%00°G48y'33 114

Mapka
Himpauns [ L, xm | P, MBt| Q,MBap | S, MBA LA HPOISOIL}’ 10,0M xkM|x0, Om kM| AP, MBT |AQ, MBap| AU, kB (AW, MBT 4
bB 12,73 | 25,12 8,03 26,37 69,28 |AC- 120 0,25 0,427 0,183 0,312 1,12 493,63
BI' 18,99 | 57,27 | 17,08 59,76 | 157,02 |AC- 120 0,25 0,427 1,401 2,393 3,73 3782,89
AT 8,30 98,44 | 29,17 | 102,67 | 269,75 |AC- 300 | 0,098 0,405 0,708 2,928 1,62 1912,65

wonf




2.  PO3PAXYHOK OIITUMAJIBHOI'O BAPIATHY
CXEMU MEPEXI

Po3paxyHku pekMMIB €IEKTPUYHUX MEPEK BUKOHYIOTHCS JIJIs BU3HAYCHHSI:

- 3aBAaHTKCHHS C€JIEMEHTIB MEPEKi, BIJMOBIIHOCTI MPOMYCKHOI 3aTHOCTI
MepeXi OUIKyBaHUM ITOTOKaM MOTY>KHOCTI;

- MIepETHHIB IIPOBOIIB 1 KabeliB, MOTYKHOCTI TpaHCc(PopMaTopiB;

- pIBHS HAIIPYTH y By3Jax 1 €IEMEHTIB MEPEeXi 1 3aX0/IiB, 10 3a0€3MeUyI0Th
HiATPUMKH HAMPYTH B MIPUITYCTUMUX MEXKax, BTPAT MOTYKHOCTI i €EKTPOCHEPTii AJst
BU3HAYCHHSI €KOHOMIYHOCTI MEpeXki i ePEeKTUBHOCTI CITIOCOOIB 3HUKEHHSI BTpaT;

- IHTErpajJbHUX MOKA3HUKIB YMOB POOOTH MEpeXl B LIJIOMY 3a TPUBAIUN
nepioj] epelaHoi eHeprii, cepe/iHiX 3HaueHb OKPEMUX NapaMeTpiB pexuMy (Harpyru
y BYy3JIax, 3aBaHT@XEHHA TpaHCPOpPMATOpiB, MIUJIBHOCTI CTPYMy B JIHISIX
€JIEKTpOIlepeaad) Y Jiama3oHy 3MIH 3HAYEHHs SKOTro-HeOylb IapaMerpa s
PO3paxyHKOBHUX €JIEMEHTIB MEPEXKi U 1HIIIE.

[Ipy anami31i O4YIKyBaHUX y NEPCIEKTUBI CTAJIUX PEKUMIB BAPTO PO3PI3HATH
PO3paxyHKOBI TPUBaJl MOTOKH MOTYXHOCTI MO MEpEXi, 10 MOXYTh MaTH MICIIE B
HOpMaJIbHUX PEKHUMax pOOOTH €HEProCUCTEM, 1 PO3paxyHKOBI MaKCHUMaJbHI MOTOKH,
00OyMOBJIEH] BUNIQAKOBUMH BIIXUJIEHHSIMU BiJl HOPMAJIbHUX PEKUMIB.

JIist BUSIBJICHHS HaWOIIBIIMX 3HAY€Hb PO3PAXYHKOBUX TPUBAIMX IOTOKIB
MOTY>XHOCTI, SIK MPaBWJIO, IOCUTh OOMEXHUTHCS PO3TJISIOM HACTYMHHUX XapaKTEePHUX
PEXKHUMIB:

- pPEKUM MaKCUMaJIbHUX HABAHTAXKEHb Y 3MMOBHM 4Yac, KOJU BUHUKAIOThH
NOTOKM TMOTYXKHOCTI, 3B'I3aH1 3 HAWOUIBIIMM CIOXXMBAaHHSM €JIEKTPOCHEprii 1
HaWOUIBII TOBHOMY BUKOPUCTaHHI MOTYKHOCT1 €IEKTPOCTAHITIH;

JIyist BUSIBJICHHSI MaKCUMAJIbHUX 3HAY€Hb HEPETYJSPHUX IMOTOKIB MOTYXHOCTI
HEOOXITHO B MEpPILy YEpry pO3TJSHYTH MICIsaBapiiHUM PEXHUM, 10 BUHHUKAE IPHU
BIJIKJIFOYCHHI HANUOIBII 3aBaHTAXKEHUX THIN, TpaHchopMaTopiB 1
aBTOTpaHCcPOPMATOPIB 1 aBapiiHOMY BUXO[l Y By3:l (pailoHi) 3HAYHOI MOTY>KHOCTI,

110 TEHEPYE.
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[Tig MiHIMaTbHUM PEXUMOM PO3YMIEMO PEXHUM POOOTH MEpexi MpU 3HMKEHHI

HaBaHTAXKEHHS CIIOKHUBaYIB 10 25% Bl MAaKCUMAJILHOTO.

HaGmmwkene MOTOKOPO3MOIITICHHSI MEPEeKi B MaKCHUMAIBHOMY PEXUMI OyI1o

pO3paxoBaHO paHime. BHU3HAYMMO TOYHE IMOTOKOPO3MOIICHHS MEpEeXi TOOTO 3

ypaxyBaHHSAM BTpaT y JiHISIX. 3alHIIeMO 3HAYEHHS MEepeJaHuX IMOTY>KHOCTEU IS

XapaKTEPHUX TOUOK MEPEKi.

2.1. TouHe MOTOKOPO3MOIIICHHS MEPEXKI B MAKCUMAIILHOMY PEKUMI

3po6uMO TOYHE MMOTOKOPO3MOITICHHS MEPEK] B MAKCUMAIILHOMY PEXKUMI

Kinbuesa cxema

PB=P'B= 32,16 MBT

Pr=PBr+P'r+APBr= 18,32 + 41,16 +
Ps=PBB5+P'5+A PBB= 13,84 + 25,12 +
PA=Pr+APaAr= 59,62 + 0,259 =
PA=Pp+APaB= 39,01 + 0,278 =
QB=Q'B= 9,66 MBTt

Qr=QBr+Q'r+AQBr= 465 + 12,36 +
Qp=QB5+Q's+AQBB= 3,18 + 7,62 +
Qa=Qr+AQar= 17,25 + 1,069 =
QA=Qp+AQAB= 10,88 + 0,939 =
Sp = PB+jQB = 3358 MBA
Sr = Pr+jQr = 62,07 MBA
Sp = Ps+)QB = 40,50 MBA
Sa = PA+jQaA = 62,62 MBA
Sa = Pa+]QaA' = 41,03 MBA

0,140
0,053
59,88
39,29

0,239
0,091
18,32
11,82

59,62
39,01
MBT
MBT

17,25
10,88
MBT
MBT

MBT
MBT

MBgap

Mgap
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2.2. HabnwxkeHe Ta TOUYHE TOTOKOPO3MOAIICHHS MEPEXKI y

MIHIMaJIbHOMY PEXKHUMI

Yci po3paxyHKH 3AIHCHIOIOTBCS aQHAJIOTIYHO MAKCHUMAIbHOMY PEXHMY Y

BIJIMOBIHOCTI 10 BXK€ BUOPAHOTO €JIEKTpoOoOIaIHaHHS Ta JIIHIN eleKTporiepeay

HaBanTakeHHsI MiHIMATbHOTO peXUMY HaBezeH1 y Tabmumi 2.1.

Ta6muis 2.1. HapaHTa)kKeHHS MIHIMAJIBHOTO PEXUMY

[TimcTarms
DEI}]H TTHEPETIO T TAHITH CIIOAHBAtI
Tlapnetp ITl —
BHMI
d A b B I
P:an NBr *okk 6,25 8| 10,25

[IpuBeneMo HaBaHTaXEHHS 10 BUCOKOI CTOPOHU MIACTaHIII1 y Tabuuii 2.2.

Ta6mui 2.2. [IpuBeneHHsT HaBaHTAXXEHHS J10 BUCOKOT CTOPOHHU

[MimcTanrmi b B T

Iapamerp

APTp. KB 54.07 56,67 74,06

AQTp. kBt 414,01 470,83 549,63
P'. MB1 6,30 8,06 10,32
Q. Meap 224 2.80 3.54
S'. MBA 6.69 8.53 10,91

Po3paxyHok BTpaT mepexi 3aiiicHuMo y Tabuiti 2.3.

[IpoBeneMo po3paxyHOK TOUHOT'O MOTOKOPO3IMOIIJICHHS B MIHIMAIIbBHOMY PEKUMI

ET i EE.4815.004.000.113
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Po3paxyHOK MOTOKOPO3MOAMICHHS B MiHIMAIIBHOMY PEKUMI
_ P'r=Lra+P'B*(LrB+Lra)+P's*(LEB+LIB+LTA) _
Pas = Ler+Lre+LBA+LBA -
1032 * 830 + 806 * ( 1899 + 830 ) + 630 * (12,73 + 1899 + 830 )
17,08 + 12,73 + 18,99 + 8,30

= 9,77 MBT

b P's*Lpa+P'B*(LbA+LBB)+P'T*(LbA+LBB+LIB)
Al = =
Ler+Lre+LBA+LEBA

6,30 * 17,08+ 806 *( 1899 + 830 )+ 1032* ( 17,08+ 12,73 + 18,99 )
1708 + 1273 + 1899 + 830

= 14,56 MBT
Per = Par-Pr = 14,56 - 10,32 = 424  MBrt
PsB = Pas-Ps = 9,77 - 6,30 = 347 MBr

Q'r*Lra+Q'B*(LrB+Lra)+Q's*(LEB+LIB+LTA)
Qap = - Q3ap AB =
Ler+Lre+LBA+LBA

354 * 830 + 280 * (1899 + 830 ) + 224 *( 1273+ 1899 + 830 )
17,08 + 12,73 + 18,99 + 8,30
- 0,55 = 3,42 MBgap
Q's*Lsa+Q'B*(LsAa+LB5)+Q'T*(L5A+LBB+LIB)

Al' = - Qzap AT =
Q Ler+Lre+LBA+LEA

224 * 17,08 + 2,80 * ( 18,99 + 830 )+ 354 * (17,08 + 12,73 + 18,99 )

- 0,27 = 4,77 MBgap
Qer = Qar-QT-QsapBr = 477 - 354 - 061 = 062  Msap
QsB = QAB-Q'B-QuapbB = 342 - 224 - 041 = 078  Msap
Sar = Par+jQar = 1456 +j 477 - 15,32 MBA
Sab = Pas+jQAB = 977 4 342 = 1035 MBA
Ser = Per+jQr = 424 + 062 - 4,28 MBA
Sse=—THsBHQB—F 3847+ 0,78 3,55 MBA T
ETiEE.4815.004.000.13
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Po3paxyHOK cTpyMiB y MiHIMaJIbHOMY PEXHUMI

Sar 15,32
larz =, ———— = 8051 A
3 nUrom 7\3 1110
SAB 10,35
lapz————— =, ———— = 54,40 A
3 nUsom \3 1110
SBr 4,28
IBr= = = 2249 A
\3 nUrom “\[3 1110
SBB 3,55
IBE= = = 18,66 A
3 nUnom “\[3 1110

Po3paxyHok BTpaT mepexi 3aiiicHuMo y Tabnuii 2.3.

[IpoBeneMo po3paxyHOK TOUHOI'O MOTOKOPO3MOIIJICHHS B MIHIMAIIbBHOMY PEXKUMI

Ps=P'B= 8,06 MBr

Pr=PBr+Pr+APBr= 4,24 + 10,32 + 0,007 = #### MBT
Ps=PB6+P'5+APBS= 3,47 + 6,30 + 0,003 = 9,77 MBr
PA=Pr+APar= 14,57 + 0,016 = 14,58 MB1
PA=Pp+APAB= 9,77 + 0,018 = 9,79 MB1

QB=QB= 2,80 MBT
Qr=0QBr+QTr+AQBr= 0,62 + 3,54 + 0,012 = 4,17 Msap
Qs=0B5+Q's+AQBs= 0,78 + 2,24 + 0,776 = 3,79 Msap

QA=Qr+AQar= 417 + 4767 = 8,94 MBr1
Qa=Qs+AQAB= 3,79 + 0,061 = 3,85 MB1
Se = Ps+jQB = 853 MBA
Sr = Pr+jQr = 1515 MBA
Se = Pm+jQu= 10,48 MBA
Sa = Ps+jQs = 17,10 MBA
Sa = Pu+jQu = 10,52 MBA

Jluem
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2.3. HabnmxeHe Ta TOUYHE MOTOKOPO3IOIIJIEHHS MEPEXK Y
nicisaBapitHOMY peXHUMi

VYci po3paxyHKH 3A1MCHIOIOTBCS AHAJIOTIYHO MAaKCUMAaJIbHOMY PEXUMY Y

BIJIMOBIHOCTI /IO B)K€ BUOPAHOTO €JIEKTPOOOIaJHAHHSA Ta JIHINA eJIeKTporiepenay mpu

YMOB1 0OpHBY OJHOTO MpoBOAY Ha ToioBHOI aumeHUII AH. Ilpu umpomy yci minii

MEpeXl1 CTalOTh OJHO JIAHIIOTOBUMH a Ha MIJCTaHIISAX 3aJMIIA0ThCA B POOOTI JBa

TpaHCHOPMATOPH BHACTIOK POOOTH PEMOHTHOI MEPEMHUYKH, IO JO3BOJIAE MUISTXOM

OTlepaTUBHUX NMEPEMUKaHb 3aJIMIIN B poOOTI 1Ba TpaHCcHOpMAaTOpH.

Po3paxyHOK MOTOKOPO3MO/AIICHHS B 11/aB PEKUMI

PeB = Ps = 25,12 MBT
Per = PeBtP'B = 25,12 + 32,16 = 57,27 MBT
Par = PBr+PT = 57,27 + 41,16 = 98,44 MBT
Qe = QB-Q3apsB = 7,62 + 0,41 = 8,03 MBr
Qer =QsB+Q'B-Q3apsr = 8,03 + 9,66 - 0,61 = 17,08 MBT
Qar =QBr+QT-Qsapar =17,08 + 12,36 - 0,27 = 29,17 MBr
SEB = PsB+jQ5B = 26,37 MBA
SBr = PBr+jQBr = 59,76 MBA
SAr = PAr+jQar = 102,67 MBA
Po3paxyHOK cTpyMmiB B MicCJis aBapIiHOMY pEKUMI
Smr 26,37
IB= ———= 69,28 A
V3 n Usow "3 1 110
SMB 59,76
IBrx =——=157,02 A
V3 n Usom "\31 110
SHp 102,67
lar= =——= 269,75 A
V3 n Unom 31 110

I3m. | Jluem Ne dokym. Midnuc [ama
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Po3paxyHOK TOYHOT'O MOTOKOPO3MOIJICHHS B I1/aB. PEXKUMI

Ps=P's= 25,12 MBT

Ps=P'B+PB+pAPBE= 32,16 + 25,12 + 0,183 = 57,45 MBT
Pr=P'r+PB+APBr= 41,16 + 57,45+ 1,401 =100,02 MBt
Pa=Pr+pAPar= 100,02 + 0,71 =100,73 MBrt

Q5=Q's= 7,62 MBT

QB=QB+QB+AQBS= 9,66 + 7,62 + 0,312 = 17,59 MBr
Qr=QT+QB+AQBr= 1236 + 17,59 + 2,393 = 32,34 MBt

Qa=Qr+AQar= 32,34 + 2,93 = 35,27 MBrt
Sp = PB+jQB = 26,25 MBA
SB = Pr+jQr = 60,09 MBA
Sr = Pm+jQMm = 105,12 MBA
SA = Pm+jQMm = 106,73 MBA

ET i EE.4815.004.000.113
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2.4. Bu3HaueHHs PiBHIB HAIIPYTH y By3JaX MEpexki

s BCiX KpamoK CXeMH 3pOOMMO pPO3paxyHOK PIBHIB HANpyrd MO HACTYMHUX

dhopmyax.

MaxkcuMalibHUN peRUM

Ur=Umx-AUar= 115,00 - 0,98 = 114,02 kB
UB)=Ur-AUsr= 114,02 - 1,13 = 112,89 xB
Us=Ux-AUas= 115,00 - 1,43 = 113,57 kB
UBn=Us-AUsB= 113,57 - 0,56 = 113,01 B
112,89 + 113,01
Us=(UBa)+U))/2= > = 112,95 kB

MiHiIMaJIbHUI pexuM

Ur=Umx-pAUar= 115,00 - 0,25 = 114,75 kB
UB@)=Ur-pUsr= 114,75 - 0,01 = 114,73 kB
Us=Ux-AUas= 115,00 - 0,40 = 114,60 kB
UBn=Us-AUsB= 114,60 - 0,14 = 114,46 B
11473 + 114,46
Us=(UBa)+U))/2= > = 114,60 xB

[TicnsiaBapiitHUl pexuM

Ur=Umx-AUar= 115,00 - 162 = 113,38 kB
UB=Ur-AUsr= 113,38 - 3,73 = 109,65 kB
Us=UB-AUBs= 109,65 - 1,12 = 108,53 kB

B ycix pexumax piBeHb HAIllpyrd HAa BUCOKIA CTOPOHI IMiJICTAHIIM CIIOKHMBAYiB

3aJOBOJIBHAE iCHYIO‘-II/IM BHUMOTI'aM.
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BMCHOBOK

B pesynbrari mpoekTyBaHHS 3TiTHO 3aBJaHHS Oyja CIPOEKTOBaHA €ICKTpUYHA
mepexka Hanpyroro 110 kB. Mepexka mae KinbIleBY CXeMy JKHUBIICHHS CIIOKHBAYiB, SKa
3abe3Ieuye TO0CTaTHIO HAIMHICTh Ta Ma€ HaWKpalll TEXHIKO eKOHOMIYH1 TOKa3HUKH.

OnTtumanbHui  BapiaHT Mepexi OyB oOpaHMil cepel I1HIIMX PO3TIISTHYTHX
BapiaHTIB Ha MIJCTaBl PO3pPaxXyHKYy MaKCHUMaJbHOIO PEXKUMY poO00oTH. OnTUMaTbHUMA
BapiaHT Mepexi OyB TaKoXK pO3paxoBaHUM Yy MiHIMaJbHOMY Ta TicCIsSaBapiHOMY
peXHUMax, IO J1a€ 3MOTY 3pOOMTH BUCHOBOK MPO JOCTAaTHHO HAAliHY poOOTYy Mepexi B
yCIX BUITQJIKaX.

[lin yac mpoekTyBaHHs OyB IPOBEACHHM aHali3 KIIMAaTHYHOIO paioHy, Ha
MiJCTaBl HEOOXITHUX PO3paxyHKIB Oynu BHOpaHi KOMIIEHCYIOUM MPUCTPOI MiACTaHINT
CIOKMBAyiB, CHJIOBI TpaHchopmaTopi, IPOBOJAU MOBITPSHUX JIiHIA eJIeKTporepenad,

THII OTIOP Ta T. 1H.
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