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PE®EPAT

[TosicuroBasibHa 3amucka 10 JIP: 97 c., 78 tabm., 28 puc., 25 mxepen iHpopmariii.

Kitrouosi CJIOBa: EJIEKTPOIIOCTAYAHHA, EJIEKTPUYHI
HABAHTAXEHHS, TPAHCO®OPMATOPHA IIIJACTAHLIA, PO3IIOAIJIBHA
MEPEXA, TIOBITPSHI JIIHII, 3YCTPIYHE PEI'YJIIOBAHHS, 3UMOBUH
MAKCUMYM HABAHTAXEHHA, JHITHBOI'O MIHIMYMY HABAHTAXEHHA.

Y nuniaoMHid poOOTI BUKOHAHO PO3POOKY KUBMIBHOI MEpPEeXi MPOMHCIOBOTO
paiioHy, 10 CKJIaAaeThes 3 9 MiICTaHIIH.

Ha nepmomy etami po3paxyHKy Oyjau BU3HAa4Y€HI CyMapHi akTHUBHA i peakTHBHA
MOTYXHOCTI, SIKI MepeXa INOBMHHA OJIEpXKYBaTH BlJI €HeprocucreMu. Buxopsuum 3
MOTYXKHOCTEHW MIJACTaHIlH, IXHBOTO TeorpadiqyHOro po3TallyBaHHS Ta KaTErOpidHOCTI
CHOKMBauiB Oynu copMoBaHi 4 BapiaHTH MOKJIMBUX KOH(ITypallid po3BUTKY MEPEXKI.
Jami Oynu BU3HAUEHI HANpPyTH BY3MMIB 1 CTPYMH JUISHOK BapiaHTIB CXeM, A
HOPMAJILHOTO PEXUMY 1 TICIsSaBapiiHUX PEXUMIB. 3a OTPUMAHMMH JAHUMU OOpaHi
TEXHIYHO MOJKJIMBI CcXeMH. B pe3ynbrari TeXHIKO-€KOHOMIYHOIO MOpIBHSHHS OyB
BUOpaHuil onTuManbHUN BapianT migkiaodeHHs [1C9. YV cucrtemi mnepenbaueHe
3yCTpiuHE peryJIrOBaHHs Ha IWHAX BTOPUHHOI HAanpyru. Po3paxyHku mokazanu, 1o Ass
BCIX PEXXHUMIB pOOOTH J1alla30Hy TaKOTO PETYJIFOBAHHS BUSBUIIOCS 1OCTATHBO.

Y po3aim OXOpOHW mpari Ta HABKOJHUIITHBOTO CEPEJOBHINA OyJM BHKJIAICHI
OCHOBHI 3a7ayl B 00JacTi OXOpPOHM TMpalil, JaHa KOPOTKA XapaKTepUCTUKA
pO3pOOTIOBAILHOTO O0'€KTYy B IIJIOMY 3 ypaxyBaHHSM CTymHeHs Oe3meKku s
00CITyTOBYIOYOTO TIepcoHaTy. BiamoBiHO 10 1HAWBIAYaJbHOIO 3aBIaHHSA OyJIo
MIPOBEJICHO PO3PAXYHOK 3aXMCHOTO 3a3eMJICHHSI.

[IpoBeneHO eKOHOMIUHI pO3paxyHKU. BpaxoBaHo cymMu HEOOXITHUX KamiTaTbHUX
BKJIQJIEHb JIJIs PO3BUTKY Mepexki. Po3paxoBaHo nmapameTpu iHBECTULIIMHOIO MPOEKTY, Ta

BHU3HAYEHO CTPOK OKYIMHOCTI IHBECTHULIIITHOTO MPOEKTY.



PE®EPAT

[Tosicaurensuas 3ammcka k JIP: 97 c., 78 Tabn., 28 pwuc., 25 HCTOYHUKOB

nHpopMaruu.

KiroueBbie cJoBa: AIEKTPOCHAOKEHUE, 3JIEKTPUYECKUE HarpysKu,
TpaHC(HOPMATOPHBIC TOACTAHIINK, PACIPEACTUTEIbHBIC CETH, BO3AYIIHBIX JIMHUMH,

BCTPEUYHBIE PETYIUPOBAHNE, 3SMMHAN MaKCUMYyM Harpy3KH, JETHUA MUHUMYM Harpy3KH.

B numioMHo# paboTe BBITOIHEHA pa3pad0OTKa MUTAKOMIEH CETH MPOMBIIUIEHHOTO
paiioHa, KOTOPBI COCTOUT U3 9 MOACTaHIIMIA.

Ha mnepBom »Tame pacuera ObLIM ONpeNesieHbl CyMMapHble aKTHBHas U
PEaKTUBHAsI MOITHOCTH, KOTOPBIE CETh JIOJKHA IMOIY4YaTh OT dHEProcucTeMBI. Mcxons
U3 MOIIHOCTEH TMOACTAaHUMM, HX TeorpaUyecKkoro pacrhojOXKEeHUs U KaTeropui
noTpeduTeneit ObuIM ChOPMHUPOBAHBI 4 BApUAHTA BO3MOKHBIX KOH(PUTYpalUid pa3BUTHS
ceTU. bbuIM onpeneneHpl HANPsDKEHUs y3JI0B U TOKHM YYAaCTKOB BAPUAHTOB CXEM, IS
HOPMAJIbHOTO pEXHMa M TOCICAaBAPUUHBIX pEKUMOB. [l0 MOJy4eHHBIM JTaHHBIM
BBIOpAaHbl TEXHUYECKH BO3MOXKHBIE CXEMbl. B pe3ynbTrare TEXHUKO-3KOHOMUYECKOTO
cpaBHeHUs1 ObUT BBIOpaH onTUMabHBIM BapuaHT mnoxakirodeHust [1C9. B cucreme
IIPEAYCMOTPEHO BCTPEYHOE PETYJIMPOBAHME HAa IIMHAX BTOPUYHOIO HANPSKCHUS.
PacueTsl mokasanu, 4To sl BCEX PEKUMOB pabOThl AUana3oHa TaKOro PEryIupOBAHUS
OKa3aJ0Ch 10CTaTOYHO.

B pasnene oxpaHbl TpyJa U OKpyKarollel cpeabl ObUIM W3JI0KEHBI OCHOBHBIC
3alayu B 00JIACTH OXpaHbl TPyJa, JlaHa KpaTKas XapaKTepUCTUKA pa3padaThIBA€MOTO
00BEKTa B 1IEJIOM C YU4E€TOM CTETEeHH O€30MaCHOCTH JIJIsi OOCTY>KHMBAIOIIETO MepCcoHaa.
CoryiacHO MHAMBUAYAIBLHOTO 33/IaHUs ObLT IPOBEICH PAacyeT 3alIMTHOIO 3a3€MJICHHUS.

[IpoBenensl skOHOMHUYECKHE pacyeTbl. OmnpeneneHbl CyMMbl HEOOXOIUMBIX
KaUTAIBHBIX ~ BJIOXKEHMM Ay pa3BUTUS ~ ceTU. PaccuuTaHbl  mapameTpbl

HMHBCCTHUIMOHHOI'O IIPOCKTA, U Haﬁ)leH CPOK OKYIMa€MOCTH MHBCCTUIIHUOHHOI'O ITPOCKTA.



ABSTRACT

Explanatory note to GW: 97 p., 78 tab., 28 fig., 25 references.

Key words: POWER SUPPLY, ELECTRICAL LOADS, TRANSFORMER
SUBSTATIONS, DISTRIBUTION NETWORKS, OVERHEAD LINES, COUNTER
REGULATION, WINTER MAXIMUM LOAD, SUMMER MINIMUM LOAD.

Theme of work - development of the supply network of an industrial area, which
consists of 9 substations.

At the first stage of the calculation, the total active and reactive powers that the
network should receive from the power grid were determined. Based on the substation
capacities, their geographical location and consumer categories, 4 variants of possible
network development configurations were formed. The voltages of the nodes and the
currents of the sections of the variants of the schemes for the normal mode and the post-
emergency modes were determined. According to the data obtained, technically possible
schemes were chosen. As a result of the feasibility comparison, the optimal connection
option for PS9 was chosen. The system has counter-regulation on secondary voltage
tires. Calculations showed that for all modes of operation of the range of such regulation
was enough.

In the section of labor protection and the environment, the main tasks in the field
of labor protection were outlined, a brief description of the object being developed as a
whole was given, taking into account the degree of safety for service personnel.
According to the individual task, the calculation of protective grounding was carried
out.

Conducted economic calculations. The amounts of required capital investments
for the development of the network have been determined. The parameters of the
investment project are calculated, and the payback period of the investment project is

found.
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BCTVII

EnexTporocTayands MPOMUCIOBUX palOHIB I YKpaiHU € TMPIOPUTETHUM
HaIpPSMKOM PO3BUTKY €KOHOMIKH 0O BCi IPOMUCJIOBI MiAIMPHUEMCTBA IPAIIOIOTh
3aBIAKH €JCKTPUYHIA Ts31 JBUTYHIB 1 MexaHi3MiB. Jlas HOpMalbHOTO
(GYHKIIIOHYBaHHSI TPOMHCIIOBOCTI, CUIBCHKOTO TOCMOJAPCTBA 1 COLianbHOI chepu
HEOOX1JITHO MaTH HajiiiHe, a g croxuBadiB | karteropii Oe3mepebiiine,
CJICKTPOIIOCTAYaHHsI 3 TapaMeTpamMu pexumy, BinmoBimaumu Bumoram ['OCT
13109-97 3a sxictio enekrpoeHeprii. Kpim nux BUMOr, pu MpoeKTyBaHH1 CUCTEMU
CJICKTPONIOCTaYaHHsI HEOOX1HO 3a0e3MeYnTH MiHIMaJIbHI KaImiTaldbH1 BKJIAJEHHS 1
BUTPAaTH Ha EKCIUTyaTalmilo CIeKTPUYHUX MEpek, a TaKoX IepeadadunTu
MEPCHEKTUBHU TMOJANBIIOTO iX PO3BUTKY. Y JUIJIOMHOMY MPOEKTI Il 3aBJIaHHS
BUPIMIYIOTBCS CTOCOBHO €JIEKTPO-TTOCTa4aHHs MaHBKIBCBKOTO ITPOMHCIOBOTO
paiiony. IIpoekT BUKOHAaHWNA Ha M'ITUPIYHUA TEPMIH PO3BUTKY, BPAXOBYE
OUIKyBaHy 3MiHy HaBaHT@)XCHb Ha JIIOYMX IIJCTAHIISAX 1 BBEACHHS HOBOI
M1JICTAHIIII.

[Ipu poGoTi HaA JUIJIOMHHM MPOEKTOM BHUKOPUCTAHI JUPEKTUBHI MaTe-
planu 1 JOBIJKOBa JTEparypa 3 MPOEKTYBaHHS EJIEKTPUYHUX CHUCTEM 1 MEPEK,
CJIEKTPUYHUX CTaHI[M 1 MIJCTaHIIM, a TaKoXX HAyKOBO-TEXHIYHA Ta HaByYajbHA
JiTEpaTypa 3a po3paxyHKaMH CTaluX 1 MEePEXiTHUX PEKUMIB CICKTPUUYHUX CUCTEM
1 MepexX, pO3paxyHKy mapaMmeTrpiB 1 BHOOpYy 0OJIafHAHHA HAa MOHMXKYIOUYUX
miacTaHIisAaX. Bukopucrana nitepaTypa BKa3aHa B CIIUCKY JIITEpaTypH.

Pospaxynku pexxumiB nposeseHi Ha [IEOM.



1 EJIEKTPOIIOCTAYAHHS ITPOMUCJIOBOT'O PAVIOHY
1.1 3aranpHa XapakTepuCTUKA IPOMUCIOBOIO PaiOHY
1.1.1 ITocTanoBka 3aaaui

[TpoMucnoBuii palloH 3HAXOMUTHCS B XapKIBCbKiM 005acTi 1 OTpUMYE
xkuBnieHHs Bia [liBHiuHO1 cuctemu udepes miacranmiro 330/110 kB (IIC1). Bin He
Ma€ BIJIACHUX EJEKTPUYHMX CTaHIM 1 BCIO AKTHBHY HOTYXHICTH OTPUMYE 3
eHeprocucteMu. PailloH XapaKTepU3yeTbCsI PO3BHHYTHM ClIbCHKOTOCTIOAAPCHKIM
BUPOOHHUIITBOM 3 BEJIHKOIO KIJBKICTIO MPOMHUCIOBUX IIJNPUEMCTB 3 TEPEePOOKH
CUTBCHKOTOCTIOAAPCHKOI MPOAYKIIil (X1i00nmpuitManbHl MyHKTH, IYKPOBI 3aBOJIH,
MOJIOKO 3aBou 1 1H.). € mianpueMcTBa XIMIYHOI Ta HadTOonepepoOHOl
MPOMUCIOBOCTI,  MAallMHOOYJIyBaHHS 1  METaJooOpoOKH,  MiJMPUEMCTBA
€JIEKTPOTEXHIYHOI MpoMHCIOBOCTI. HaniiiHe enexkTpomnocTayaHHs paloHy Mae
BEJIMKE HApOJIHO-TOCIOJIaPChKEe 3HAYCHHs. B JaHOMY TPOEKTI CiiJl pO3MIISIHYTH
PO3BUTOK €JEKTPONOCTAaYaHHs MPOMHUCIOBOro paiiony npo 2024 p. Mera
JTUTUIOMHOTO TIPOGKTY € OTpPUMaHHS OOTPYHTYBaHHS IIIOJI0 PO3BHUTKY 1
PEKOHCTPYKIIT EIEKTPUYHUX MEPEXK ITPOMUCITIOBOTO PAOHY 3 ypaxyBaHHSM 3MiH B
HaBaHTA>KEHHAIX 1 BBEJIECHHIO B JI110 HOBOI M1ICTAHIIII.

[Ipy BUKOHAHHI JUIIJIOMHOTO MIPOEKTY CJI1J] BUPIIIMTH TaKl 3aB/IaHHS:

1 PosrnsHyTH 6ajiaHC MOTYKHOCTEN 1 BU3HAYUTH NOTPEOy B KOMIIEHCYIOUUX
MIPUCTPOSX.

2 TlepeBiputu BiAnOBiAHICTH icHYtouux I[1JI 30imbIIeHUM TepeTOoKam
MOTYXKHOCTI, BU3HAYUTH OOCAT PEKOHCTPYKINI Ail0YMX Ta OyIIBHUIITBA HOBHX
JIHIN.

3 BubOparu paiioHaqpHy CXE€MY €JIEeKTPOINOCTauYaHHS 3 YpaXyBaHHSIM
chOpMOBaHKMX Ha JAHWA MOMEHT MEPEXK 1 MEPCIEKTHUB PO3BUTKY IMPOMHUCIOBOTO
panony.

4 IlepeBipuTu BIAMOBIAHICTH TpaHCHOPMATOPIB HA  MOHWKYIOUHUX
nijcTaniisax. Jlatu pekomeHanii mo ix 3amixi.

5 BukoHnaTtu aHami3 ycTaJleHUX PEeKUMIB MPOEKTYEMOI MEPEKI.



1.1.2 BuxijHi 1aH1 Ha TPOEKTyBaHHSI

EnextponocrayaHHs IMPOMHCIOBOIO palOHy IO PpPO3TallOBAaHWWA B
XapKiBChbKMM 007acTi 3M1MCHIOEThCS Bia By3inoBoi mifcranmii 330 kB (IIC1).
Kusnennst miei migcranmii 3abe3nederno wMepexero 330 kB. CnoxkuBaui
OTPUMYIOTh EJIEKTPOCHEprito mo Mepexi kuBieHHS 110 kB depe3 moHmKyrodi
migcradimi 110/10 xB.

[Ipoexkt mnepenbauae BBeneHHss HOBoi miactaniii I1C9. Ilnan-cxema
IcCHyI04oi Mepexi mnpuBefneHa Ha pucyHKy 1.1. Cxema enekTpUYHHUX 3'€HAHb
MEpexXi JJaHa Ha pUCYHKY 1.2.

[TotyxHnicts I1C 330 kB 3a0e3nedye MOKPUTTA HABAHTAKEHHA MO AKTUBHOT
MOTYXHOCTI. Y pexuMi HaMOUIBIINX HABAHTAXKEHb EHEPrOCUCTEMA MOXKE
3a0€3MeuYnTH BHJIayy pEeakTUBHOI MOTYyKHOCTI Qcuct = 90 MBap. Hampyra Ha
muHax 110 kB By3noBuit miactaniii [IC1 B pexumi HalOUIBIIMX HaBaHTAKEHb —
Un6 = 117 kB, po3paxyHKoBa MOTYXHICTh KOpPOTKOTO 3aMHUKaHHS SKHO =
3000 MB - A. V pexxuMi HallMEHIIMX HAaBAHTAKE€Hb Harnpyra Ha muHax 110 xB
macranmii IIC1 Uam = 118 kB, Skum = 2000 MB - A.

Kmimarnuna 3o0Ha BignoBigae III paiiony mno oxeneal. Enextpuuni
HAaBAHTAKEHHSA HA PO3PAaxXyHKOBUU mepioj HaBeaeHi B Tabmuii 1.1. mis pexumy
HaOuTbmux HaBaHTakeHb THB = 4500 romun [1]. Koedimient nomamaHHs
HAaBAHTAKEHHA B MakcuMyM eHeprocuctemu Km = 0,9. KoediwieHT pi3HOUYaCHOCTI
Makcumymy HaBaHTakeHHs [IC 110 kB mo akTuBHOI Ta peakTHUBHOI MOTYXHOCTI

KPpy = 0,9; K2y, = 0,95.



YMOBHI 1TO3HAYEHH 51

‘ - TIC 330 kB

. -TIC 110 xB

O -TIC 110 kB (mpoekTyema)

I1J1 110 kB fica 19,8
- : 11,3+j4,5 1xAC-120
— — = - OOCJI1IXCHHS TpaCI/I
npokaaku [1J1
I1C5
24,1 28,0+j10,0
1xAC-120
32,8
1 x AC-150
I1C3
17,0+i6,5
12,2
1x AC-150 \ \
\ 11,2 km
\
mnc2 ~ N
51,0421 1 2000 T T —m——__ _
15,8 Km - = e
~ T 19,0+i6,7
7~
22,0 - I
2 x AC-240 283 KM - |
)3 KM |
110 kB g | 151km
~
330 kB - g I
7~
\ - 21,6 KM ! cs
no EM -— 11,0+j5,0
Ic1 34,9
1xAC-185
18,7
1x AC-185
29,5
1xAC-120

25,9
1xAC-120
I1C6

18,5+7,1

IC7
27,0+§9.5

Pucynok 1.1 — Ilnan-cxema >kHMBIISIY0T MEPEXi



I1c3

r1c4
2xTJIH-16
2xTJTH-10
Ics Ic2
2xTPIH-25 2xTPJTH-40
1
A_A_l_L.
LT
I1C8
1c7
2xTJTH-10
2xTPIH-25
T1C6
2xTJTH-16

I1C1

k__Y_J

k BPII 330 xB

Pucynox 1.2 — Cxema enektpuunux 3'eqHanb mepexi 110 kB



TabOmuws 1.1 — HaBa"Ta)XeHH M1 ACTaHINII

CkJiaj CrioXXuBaviB 3a
[Tixcranmii P, Q KaTeropisiM HaaiiHOCT1,%
MBt MBaap -
I 11 il

[1C2 51,0 21 100
I1C3 17,0 6,5 100
[1C4 11,3 4.5 100
I1C5 28,0 10,0 100
I1C6 18,5 7,1 100
[1C7 27,0 9,5 100
I1C8 11,0 5,0 100
I1C9 (IlpoexToBana) 19,5 6,7 100

1.2 Ilonepenns ominka po3BuTky Mepexi 110 kB

3aBIaHHSAMU MOTIEPETHBOT OIIHKY €:

— HaOMMKEHUN pO3paxyHOK OallaHCy aKTUBHOI Ta PEAKTUBHOI MOTY>KHOCTEMH,
OIlIHKA HEOOX1THOCTI KOMIIEHCAIlll PEaKTUBHOI MOTYKHOCTI 32 YMOBOIO OallaHCy;

— OI[IHKa MPOITYCKHOI 3/IaTHOCTI JIIHIN, BUSBIEHHSA MOTPEON B PEKOHCTPYKIIii
MEpexi;

— PO3TJIsi/] BapiaHTIB pUeaHaHHs npoekToBaHoi miacTaniii (I1C9).

1.2.1 bamaHcu aKTUBHOI Ta pEaKTUBHOI MOTYKHOCTEN

Jlnst HaONMKEeHO1 OLIHKM OanaHCy aKTHMBHOI MOTY>KHOCTI MPUWMEMO BTpaTH
aKTUBHOI MOTYXHOCTI 6% Bia cymapHOro HaBaHTaxeHHs [2]. CriouBaHHS aKTUBHOI

noTyHocTi 3 cuctemu (Ha mmHax 110 kB IIC1) cknane:
PCI/ICT = KEM ?:1 Pni + 0,062;;1 Pnir (1.1)

ne Peyer — aKTHBHA MOTYKHICTD, CTIOKUBAHA 3 CUCTEMH;
P.i — akTMBHE HaBaHTaXCHHA 1 - ¥ MI1JICTAHIIT;
KPpy — Koe(ilieHT pi3HOYACHOCTI MAaKCUMYMiB aKTUBHOTO HABAHTA>KEHHS;
N — KUTbKICTh TTOHMKYBAJIBHUX M1ACTAHIIIH.

Peyer = (S1417+11,3+28+18,5+27+11+19,5)*(0,95+0,06)= 157,9 MBT

3rigHo 3 3aBAaHHsIM 1eHTp xkuBieHHs (IIC1) 3a0e3neuye HeOOX1AHY aKTUBHY

HOTY)KHiCTB HaBaHTaXCHHAI.
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VY 0OanaHci peakTUBHOI MOTYXXHOCTI BPaxOBYIOTh BCl JiKepeia 1 CHOXKUBayl

PEaKTUBHOI MOTYHOCTI:
20 +2Qq + 20 =K+ X Qni + ZAQm + L AQy (1.2)

ne Qr — peakTUBHA MOTYXKHICTb, 1[0 BIAMYCKAETHCSI CUCTEMOIO;

Qcj - 3apsigHa MOTYXKHICTB j-1 JHIT;

D Q,"u- — CyMapHe peakTHUBHE HaBaHTAXXEHHS 1-¥ MiACTaHIIIH;

Y. AQ,;- cymapHi peaKTHBHI BTpaTH B TpaHcpopMaTopax i-il miacTaHIlii;

Y. AQ,;- cymapHi peakTHUBHI BTpaTH B j-i JIiHI;

m - KIJBKICTB JIHIHN;

K — Koe(dillieHT pi3HOYACHOCTI MAKCUMYMiB PEAKTUBHO HABAHTAXKEHHSL.
Jns HaOmkeHOi OIHKM OajaHCy BBaXXaloTh, IO TEHEparis 1 BTpaTu

MOTYXHOCTI B JIIHISIX P1BHI

m

> 0> iAQn,-
j=1

j=1
PeaktuBHi BTpaT B TpaHchopmaropax mpuitmaioth 8-10% Big MNOBHOI
MOTYXXKHOCTI HaBaHTaXeHHS [2]. [Ipy UMX NPUNYHIEHHSX OI[IHUMO MOTY>KHICTb

KOMITEHCYIOUUX MPUCTPOIB 3 YMOBH OaNlaHCy:

QKY ~ Kz?m ?=1 Qni + Z?:lAQTi - QCI/ICT (13)

N
ZQm- =21+65+45+10+71+95+5+6,7 = 60,8 usap

i=1

n
z AQ,,; = 0,1,/157,9% + 60,82 = 169,2 meap
i=1
Quy = 0,95%60,8+16,92-53=21,68 MBap

BBeneHHsT KOMMEHCYIOUMX MPUCTPOIB 3a YMOBOKW OajaHCy peakTHUBHOI

MOTYXHOCTI HEe MOTPIOHO.
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Tabmuns 1.2 — HaBanTaykeHHs MIACTaHIIN 3 ypaxXyBaHHSIM MONEPEIHBO PO3PAXOBAHOT

MOTYXHOCTI 1 IPUCTPOIB KOMIEHCAITi1

Po3spaxynkoBa | Ogunuis | [To3na- ITigcraniist
BEJIMYMHA BUMIpY | UYCHHS 2 3 4 5 6 7 8 9
Haiibinbie
aKTHBHE
HaBaHTAKECHHS MBT Pmi 51,0 17,0 11,3 | 28,0 | 18,5 | 27,0 | 11,0 | 19,5
Ha HU3BKIHA
croponi [1C

Koedirmient

PEaKTUBHOL

MOTY>KHOCTI
HABaHTA)KCHHS

- tg @i 0.4 0.4 0,4 04 | 04 | 04 | 05|03

Haiibinbie
pEaKTUBHE
HaBaHTAKECHHS MBAp Qm" | 21,00 | 6,50 4,50 | 10,00 | 7,10 | 9,50 | 5,00 | 6,70
Ha HU3LKINA
croponi [1C

IToBHE
HaBaHTaKCHHS
migcramii 3 MBAp Smi 55,2 18,2 12,2 | 29,7 | 19,8 | 28,6 | 12,1 | 20,6
ypaxyBaHHSIM

KY

1.2.2 Bubip 1 nepeBipka TpanchopmaTopiB

HominanbHy TOTYXHICTH TpaHcpopMaTopiB BHOMpAEMO 3 ypaxyBaHHSIM
HACTYITHUX YMOB:
— B HOPMaJIbLHOMY PEXXUMI MOBUHHO OyTH 3a0€3MeUeHO KUBJICHHS CIIOKUBaYiB,

pUeIHAHNUX A0 TpaHchopmaropa 31 ctoponu HH, To6To

S .
THoM 2 To» (1.4)

- TIpY BUXOJ1 3 JIay OAHOTO TpaHchopmaTopa MiJICTaHIli, TOW [0 3aJIUIIUBCS
B poOOTI MOBMHEH 3a0e3reuyBaTH >KUBJICHHS CHOXKBaudiB 1-i Ta 2-i KaTteropii
MIJCTAHINIA, 3 ypaxyBaHHAM JIOMyCTUMOTO mepeBaHTaxkeHHs Ha 40% 3Bepx
HOMIHAJIBHOI MOTY>XHOCTI. [Ipu BIJICYTHOCTI MOJIMBOCTI 3aMiHM MPOTATOM 100U
MOIIKO/PKEHOTO  TpaHcopMaTopa, HOMIHAIBHY TMOTYXKHICTh TpaHchopMaTopiB

BUOMPAIOTh 32 POPMYIIOIO
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Sni
STHOM = 1,_4 (15)

ne Spi — TOTYXXHICTh MAaKCUMAJIbHOTO HABAHTAKEHHS TT1CTaHITi1.
1,4 — mpunycTUMUM KOeIIEHT MEePeBaHTAKCHHS.
B mpoekToBaHiii CcHCTEMi EIEKTPOTNOCTAaYaHHsS TUIAHYETbCS BHUKOHYBATH
YKUBJICHHS CIIO’KMBAYiB MepIIoi KaTeropii TOMY BUKOPUCTOBYEMO
nBotpancopmaropuy cxemy. KoediiieHTn 3aBaHTaXeHHS TpaHchOpMaTOpiB B

HOpMaJIbHOMY 1 MicHsaBapitHOMY peXuMi BU3HAYaeMO 3a (OpMyJIaMu:

Sni Sni
K =—"— r1a K=" (1.6)
N"Styom Stuom

Posrnsnemo BuOip TpancopmaropiB Ha [IC9. [loTyxHICT HaBaHTa)KEHHS
i€l miacranmii ckiamae Py = 19,5 MBT Qno = 6,7 MBap noBHE HaBaHTAXKECHHS Sj9 =
20,6 MBA. BianoBinHo noTyxHICTh TpaHchopmatopa S;won = 20,6/ 1,4 = 14,7 MBA,
npuiiMaeMo cTaHgapTHy moTyxkHicTh 16 MBA. KoedimienT 3aBaHTake€HHS B
HopMmanbHOMYy pexkumi K", = 20,6/(2%16)=0,64, B micisaBapiitnomy K2 =
20,6/16=1,29.

Po3paxyHku 3 BHOOpY Ta MEpeBipKU JUisl TpaHC(HOPMATOPIB BCIX MIACTAHIIIMA
3BejieH1 B Tabmui 1.3.

Ha I1C9 o6pani Tpancdopmaropu tuny T/IH-16000/110.

Ha nmirounx mijgcraHmisx 3amiHa TpaHcdopMmaTopiB 1 PO3BaHTAXKEHHS
cnokuBauiB He mnorpiOHa. KoedimieHT 3aBaHTa)XeHHS IS BCIX IACTaHIINA

BIJINIOBIJIa€ BUMOTaM B HOpMajibHOMY pexumi K, <0,7, B micnsaBapiinuid K, <1,4.



Tabmur 1.3 — BuGip 1 nepeBipka TpancgopmaTopis

13

Ne
1/

PospaxyHkoBa BenuunHa

OnuHnI
BUMIPY

Ilo3na-
YEHHS

ITigcranmii

I1C 2

I1C3

I1C 4

IIC 5

IIC 6

Ic 7

I1C 8

I1C9

HaiiGinpie
HABAaHTA)XCHHS Ha
croponi HH.

MBA

Sni

51,0

17,0

11,3

28,0

18,5

27,0

11,0

19,5

HowmiHanbpHa NOTYXHICT
1 KIJTBKICTh
BCTaHOBJICHUX
TpaHchopmaTopiB

MBA

N%St wom

2x40

2x16

2x10

2x25

2x16

2x25

2x10

HowmiHanbpHa NOTYXHICT
1 KIJTBKICTh
BCTaHOBIIIOBAHUX
TpaHchopmaTopiB

MBA

N%St wom

2x16

Tun
TpaHc(hopMaTopiB

TPJIH-
40000/110

TJIH-
16000/110

TJTH-
10000/110

TPJIH-
25000/110

TJIH-
16000/110

TPJIH-
25000/110

TJIH-
10000/110

TJIH-
16000/110

3aBaHTaKEHHS
TpaHc(hopMaTopiB B
HOPMaJIbHOMY PEXHUMI

KH,

0,69

0,57

0,61

0,59

0,62

0,57

0,61

0,64

3aBaHTaXECHHA
TpaHcpopMaTopiB B

nicisiaBapiiHu pexxuMi

KA,

1,38

1,14

1,22

1,19

1,24

1,14

1,21

1,29
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1.3 Anani3 BapiaHTIB PO3BUTKY MEPExi

Mepexka MPOEKTOBAHOTO paliOHy fABIIE€ COOOI0 CIKIAHY MEPEXKY CKIAJCHY 3
JBOX KUIBLIEBHX, WI0 CHOUPAIOTBCA HA OJHE JoKepesno kuBleHHs. JliHii
eJICKTpOIIepeadi BUKOHAHI OJHOJIAHIIOTOBUMH Ha MeTaneBux ormopax MpOBOIaMU
AC nepepizom 240, 185, 150, 120 mm?.

Bci icHyroul mifcTaHIii € TPOXIIHMMH 1 BHKOHaHI 3 3aCTOCYBaHHSIM
BHMUKAYiB.

[Ipu mpoekTyBaHHI PO3BUTKY MEPEki HEOOX1THO BUPIIIUTH TaKl 3a7a4i:

— BUOpaTH HANIPYTY 1 CXEMY MEPEXKi;

— BU3HAYUTHU MICIISl PO3MIIICHHS! HOBUX I1JICTAHIIIN;

— BU3HAYUTHU NEepePi3 APOTIB JiHIN eJIeKTporepeayi;

— BU3HAYUTH YUCJIO 1 HOTYXHICTh TPaHC(HOPMATOPIB HA MIACTAHIISAX;

— BUOpaTH Ccmoci0 peryioBaHHA HaNpyrd 1 BU3HAYUTH IMOTOKOPO3MOILT
MOTYXHOCT1 B MEPEXKI;

— BU3HAYMUTH OOCAT KalliTaJOBKJIAJEHb 1 YEPrOBOCTI CHOPYIKEHHS MEPEHKHUX
00'€KTIB.

Bubip BapiaHTiB CcXeM BEIMKOI MIpOI0 BIUIMBAa€E Ha HAAINMHICTh 1
E€KOHOMIYHICTh €JIEKTPONOCTayaHHsl CroXKMBadiB. OCKUIbKM TMpUAMayi CIOXUBaYiB
JTaHOTO paioHy 1 kareropii; iX KHUBJCHHS TOBHUHHE OyTH pPE3epBOBAHUM, IO
3I1MCHIOECTHCS METIIEBUMHU YH ABOJIAHIFOTOBUMHU JIIHISIMU.

[TopiBHIOBATHCH MOXKYTh TUIBKH TEXHIYHO MPUHHATHI BaplaHTH CXEM MEPEXKI,
SIK1 TIOBUHHI1 33JI0BOJILHATH TaKUM BUMOTaM:

— 3a0e3neuyBaTH HaAJIAHICTh EJIEKTPOINOCTaYaHHs, BHU3HaueHy IIpaBuiamu
yJIaIITyBaHHS €JIEKTPOYCTAHOBOK JIsl CIIO’KMBAUIB YCIX KaTeropii;

— 3a0e3MeuyBaTy CIIOKUBAHHS 1 T0/1a4y €Heprii BUCOKOI SKOCTI.

Y naHOMy TMPOEKTI TMOKA3HUKOM SIKOCTI BBaKAETHCS TUIBKU BiIXWJICHHS
Harnpyru. [Ipu BuGopi BapiaHTIB CXeM MEPEXKi MPO SIKICTh EHEPTii CYsATh 32 BTpaTaMu

MOTYXHOCTI 1 HAPYTH B MEPEKI.
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[Ticnst Toro, ik HaMiyeH1 BapiaHTH CXEM Mepexi, HEOOXITHO PO3IIISHYTH, Y
K1 Mipl BOHM 3aJOBOJIbHSIIOTH OCHOBHUM BHMOTaM JI0 CXEM MEpEexi, ISl 4Oro
HEO0OX1THO 3pOOUTH PO3PaXyHOK MEpeXki B TAKOMY 00Cs31:

— BHU3HAQUUTHU TOMNEPETHINA PO3MOILT MOTYKHOCTI B MEpexi 0e3 ypaxyBaHHS
BTpAaT y JIIHISAX, TOMY [0 HEB1JIOMI IMapaMeTPH OKPEMUX JIHIH;

— BU3HAYUTH Mepepi3 APOTIB JIIHIN MO0 eKOHOMIYHIN IIIJILHOCTI CTPYMY;

— TEPEBIPUTH BEIMYHHY BTPAT HANPYTW B KOXKHIN JHIT AJI1 HOPMAaJIbHOTO 1
MICIIIaBapiiHOTO PEKUMY.

[Ipy mpoekTyBaHHI €NEKTPOCHEPTeTUYHUX OO0 €KTIB 3aCTOCOBYETHCS METOH
BapiaHTHOTO CIIBCTABICHHS MOXJIMBHX [0 BHUKOHAHHS KOHKYPEHTHO3JATHHUX
TEXHIYHUX PIIICHb 3a/1a4i.

HaliBurigHimuM € BapiaHT 3 HalMEHIIMMH NpUBENCHUMH BUTpatamu. Komm
MOPIBHIOBaHI  BapiaHTH OJIM3BKI 32  pe3ylibTaTaMH  TEXHIKO-€KOHOMIYHOTO
PO3paxyHKy, A0 BHUKOHaHHS NpPUMMAIOTh BaplaHT MEpEexki, 110 3abe3nedye Kpaiii
AKICHI Ta IEPCIIEKTUBHI MOKa3HUKH.

3 ormsany Ha postamyBanHHsa mifctaHiii IIC9 BimHOCHO icHyr04Oi Mepexi i
mxepena K MOXIMBO pO3IIIIHYyTH YOTHPHU BapilaHTH ii IpHETHAHHS 3 OJHOYACHUM
BUPIIIEHHSM MUTAaHHSA MIPOITYCKHOI 3JaTHOCTI ICHYIOUOTO KUTBIIS:

JIisi BUKOHAHHSI TEXHIKO-€KOHOMIYHOTO TIOPIBHSIHHSA BaplaHTIB PO3BUTKY
Mepexi HeOoOXITHO BHUOpaTH Mepepi3u IpOTIB HOBUX JiHIM, MEPEBIPUTH ICHYIOUI
JIPOTH, BU3HAYUTH BTPATH HANIPYTH 1 OTYKHOCTI.

Po3paxyHok Mepexi 3M1MCHIOETHCS 3a JOMOMOTOIO CIEIIaIbHOT IPOrpaMu, sKa
A€ 3MOTY CTBOPUTH Yy TpadiuHOMY pEIakTopl CXeMy Mepexi, A SKoi Tpeda
MPOBECTH pO3paxyHOK. ['padiuHuii pemakTop J03BOJISIE BIATBOPIOBATH OCHOBHI
enemMeHTd (By3au, Tpancpopmatopu, JIEIT 1 T.m.), a Takoxx 31MCHIOBATH JIOT1YHY
nepeBipKy Ha MPaBWIBHICTD 1X 3’ €JHAHB.

Jlami cTBOPIOETHCS 0a3a JaHWUX €IEMEHTIB MEPEeX 3 1X JIeTaJTbHUM OMUCOM (THIT
eJIEMEHTY, HOMiHaJlbHa HANpyTa, TOIIO) 3a JOMOMOTOI PelakTopa, BOYJIOBaHOTO Y

rpadiuHmil peaKkTop.
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[Ticns mpOro B3MIMCHIOETHCS MPOIEAypa JOTIYHOTO TMOETHAHHS TpadiaHUX
€JIEMEHTIB CXEMHU 3 BIAMOBITHUMH iM ONMHUCAaMU MapaMeTpiB, @ TAKOX aBTOMAaTHYHA
nepeBipKa Ha BIAMOBIIHICTh €JIEMEHTIB KJIacaM HaNpyTrH, NPaBUIbHICTh MPUETHAHHS
y BIZMOBIHOCTI JIO KJ1acy HAMpYTH 1 T. iH.

[Ticns mepeBipku CTBOPEHOI €JIEKTPUYHOI CXEMH 31HCHIOETHCS 11 pO3paxyHOK
3a METOJ0M OallaHCy MOTY>KHOCTI. Pe3ynbTaTé po3paxyHKy BUBOJSATHCS Ha (POHI
SJICKTPUYHOT CXEMH Ta Y BUTJISII1 TaOJIHITh.

1.3.1 Po3paxyHok BapiaHTy 1

B saxocTi meprmioro BapiaHTa pO3TAIAETHCSA CXeMa 3 MPUETHAHHS ITiACTaHI
[1C9 B po3puB minii [1C2 — I1C5. Cama miacTaHis BiACTOITh BIJT 3a3aHAYEHOT JIIHIT
Ha OAMHAIIATH KiToMeTpiB. [l1anyeMo mijieTHaHHS TTOBITPSHOIO JIHIEIO 13 TEpepi3omM
150 mm?. CxeM# M IKTIOYeHHS MpeCTaBICHA HA pucyHKax 1.3, 1.4.

[Tincranmis [IC9 BBOAUTHCS 1O MPOXiTHINA CXEMI.

Bukonaemo po3paxyHOK BapiaHTy 1 B HOpPMaJbHOMY pPEXKHMi, Pe3yIbTaTu
pO3paxyHKy MOKa3aHl Ha CXeMl pO3BUTKY Mepexi (puc. 1.5). Pe3ynbrar po3paxyHKy

3BEIEMO B TaOJIHILI.

Tabmuis 1.4 — BxigHi 1aHi By371iB HOpMaJIbHOTO pexuMy (BapiaHT 1)

Hasga By3na U, kB Pu, MBT Qu, MBap Uzan, kB
IIC1 110 0,00 0,00 115,5
IC2 110 51,00 21,00 0,00
I1C3 110 17,00 6,50 0,00
I1C4 110 11,30 4,50 0,00
I1C5 110 28,00 10,00 0,00
I1C9 110 19,00 6,70 0,00
I1C6 110 18,50 7,10 0,00
I1C7 110 27,00 9,50 0,00
I1C8 110 11,00 5,00 0,00




Tabmuu 1.5 — BxiaHi gaH1 riJIok HOPMATBFHOTO PEKUMY (BapiaHT 1)
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Ha3sga BiTKH JimuHa, kM | Po3pis, Mmm? R X B
I1C2 IIC1 2 22,00 240,00 2,64 8,91 61,82
I1IC3 TIC2 12,20 150,00 2,42 5,12 32,94
I1C3 IIC4 24,10 120,00 6,00 10,29 64,11
[1C4 TICS5 19,80 120,00 4,93 8,45 52,67
I1C9 TIC2 23,10 150,00 4,57 9,70 62,37
I1C5_TIC9 32,10 150,00 6,36 13,48 86,67
I1C8 TIC1 34,90 185,00 5,51 14,04 93,50
I1C7 _IIC8 29,50 120,00 7,35 12,60 78,47
[1Cé6_I1C7 25,90 120,00 6,45 11,06 68,89
IIC1 _TIC6 18,70 185,00 3,03 7,72 51,43
I1C2 IIC1 1 22,00 240,00 2,64 8,91 61,82
Tabmuns 1.6 — Pe3ynbrat po3paxyHKy By3J1iB HOPMAJILHOTO pexxumMy (BapiaHt 1)
Ha3sa By3na Pr, MBt Qr, MBap Pu, MBT Qu, MBap U, kB
I1C1 186,71 72,43 0,00 0,00 115,50
I1C2 0,00 0,00 50,93 20,97 112,04
I1C3 0,00 0,00 16,97 6,49 110,52
I1C4 0,00 0,00 11,27 4,49 108,54
I1C5 0,00 0,00 27,93 9,98 107,75
I1C9 0,00 0,00 18,96 6,69 109,46
I1C6 0,00 0,00 18,50 7,10 113,77
I1C7 0,00 0,00 27,01 9,50 112,35
I1C8 0,00 0,00 11,00 5,00 113,47
Tabmurs 1.7 — Pe3ynbrat po3paxyHKy rijOoK HOPMaJILHOTO pekuMy (BapiaHT 1)
Hassa BiTKH Priou, MBT | Qmnou, MBap | Imou, kA | Pxin, MBt | Qkin, MBap | IkiH, KA
I1C2_TI1C1_2 63,74 23,94 0,35 -64,71 -26,42 0,35
I1C3_TIC2 40,62 13,62 0,22 -40,99 -13,98 0,22
I1C3 TIC4 -23,65 -7,13 0,13 23,35 7,38 0,13
I1C4 _TIC5 -12,08 -2,90 0,07 12,01 3,40 0,07
I1C9 _I1C2 35,04 12,58 0,20 -35,57 -12,93 0,20
I1C5_T1C9 15,92 6,58 0,09 -16,08 -5,89 0,09
I1C8 TIC1 22,01 8,20 0,12 -22,24 -7,56 0,12
I1C7_TI1C8 10,93 4,07 0,06 -11,01 -3,20 0,06
I1C6_TIC7 -16,23 -4,81 0,09 16,08 5,44 0,09
I1C1_IIC6 -35,04 -12,03 0,19 34,73 11,91 0,19
IIC2_TIIC1_1 63,74 23,94 0,35 -64,71 -26,42 0,35

CymapHi BTpatu notyxxHocti — 4,12 MBT

[lepepi3 npooai I1JI 2-9 BubupaeMo 3 €EKOHOMIYHUX IHTEPBAIIB MOTYKHOCTI

[4]. Tlo xoxwit 3 minik [JI 2-9 npoxonare noryxHicte P6 / 2 = 16 MBt. Jlns

onHonaHuroropux diHii 110 kB Ha 3ami3zo6eTonHux onopax B Il paiioHi mo TOBIIMHI

CTiHKH Oxeneni Buoupaemo apotu AC-120.
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Tc4
11,3+j4,5

19,8
1xAC-120

[1C5
24,1 28,0+j10,0
1x AC-120
I1C3
17,0+j6.,5
32,1 Km
1x AC-150
23,1 Km
1x AC-150
rc2
51,0421
O 1109
19,0+j6,7
22,0
2 x AC-240
110 B
330 kB
T Ics
no EM - 11,0+j5,0

34,9
1x AC-185

18,7
1xAC-185

29,5
1xAC-120

25,9
1x AC-120

T1C6
18,5+7,1

17
27,0+j9.5

Pucynox 1.3 — Bapiant 1 po3BUTKY Mepexi
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Pucynok 1.4 — Cxema enektpuunux 3'eiHanb mepexi 110 kB (BapianT 1)
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Pucynok 1.5 — Cxema po3BUTKY Mepeki BapiaHT 1
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BukonaeMo po3paxyHOK MEPIIOTo MicsaBapiitHOTo pexXuMy s BapianTa 1.
B nanomy micisaBapiiiHoMy pexkuMi BuKI09aeMmo noBiTpsiHi JiHiil: TIC1-TIC2,
[ICO-1IC2, IIC6-IIC. Pe3ynprar po3paxyHKy MpEICTaBICHUN CXEMOK Ha

pUCYHKY 1.6 1 TaONMULIAMHU.
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Pucynox 1.6 — Cxema po3BUTKY MepeKi BapiaHT | (micisaBapiiiHuil pexum 1)

Tabmmus 1.8 — Bxigni nani By3miB micisiaBapiidHoro pexxumy 1 (BapianT 1)

Hasga By3na U, kB Pu, MBT Qu, MBap Uzan, kB
IIC1 110 0,00 0,00 115,5
ICc2 110 51,00 21,00 0,00
I1C3 110 17,00 6,50 0,00
I1C4 110 11,30 4,50 0,00
IIC5 110 28,00 10,00 0,00
I1C9 110 19,00 6,70 0,00
I1C6 110 18,50 7,10 0,00
I1C7 110 27,00 9,50 0,00
TIC8 110 11,00 5,00 0,00




Tabmuug 1.9 — Bxiani gaui rinok micnsaBapidHoro pexxumy 1 (Bapiasrt 1)

22

Ha3ga BiTkn JimuHa, kM | Po3pis, Mmm? R X B
I1C2 ITIC1 2 22,00 240,00 2,64 8,91 61,82
I1C3 _I1C2 12,20 150,00 2,42 5,12 32,94
I1C3 TIC4 24,10 120,00 6,00 10,29 64,11
I1C4 TICS 19,80 120,00 4,93 8,45 52,67
I1C9 _I1C2 23,10 150,00 4,57 9,70 62,37
I1C5 TIC9 32,10 150,00 6,36 13,48 86,67
I1C8_IIC1 34,90 185,00 5,51 14,04 93,50
I1C7 TIC8 29,50 120,00 71,35 12,60 78,47
I1Cé6_I1C7 25,90 120,00 6,45 11,06 68,89
I1C1_TIIC6 18,70 185,00 3,03 7,72 51,43
I1C2 IIC1 1 22,00 240,00 2,64 8,91 61,82
Tabmuug 1.10 — Pe3ynbraT po3paxyHKy BYy3JiB THicisiaBapiiHOro pexumy |
(BapiaHT 1)
Ha3ga By31a Pr, MBt Qr, MBap Pu, MBT Qu, MBap U, kB
I1C1 196,30 98,71 0,00 0,00 115,50
Ha3ga By31a Pr, MBT Qr, MBap Pu, MBT Qu, MBap U, kB
I1C1 196,30 98,71 0,00 0,00 115,50
I1c2 0,00 0,00 50,89 20,95 107,15
I1C3 0,00 0,00 16,94 6,47 103,63
I1C4 0,00 0,00 11,23 4,47 97,48
I1C5 0,00 0,00 27,77 9,92 93,48
I1C9 0,00 0,00 18,81 6,64 91,21
IIC6 0,00 0,00 18,47 7,09 102,39
I1c7 0,00 0,00 26,97 9,49 104,29
IIC8 0,00 0,00 10,99 5,00 109,51
Tabmuus 1.11 — PesymbraT po3paxyHKy TUIOK MichsaBapiiHOro pexumy |
(BapiaHT 1)
Ha3zsa BiTkHn Priou, MBT | Qmou, MBap | Imou, kA | Pxin, MBT | Qkin, MBap | IkiH, KA
I1C2_TI1C1_2 131,54 57,11 0,77 -136,26 -72,27 0,77
[1C3 _T1C2 79,01 33,03 0,48 -80,65 -36,16 0,48
IIC3_TIIC4 -62,06 -26,56 0,38 59,51 22,82 0,38
[1C4 _TIC5 -48,27 -18,36 0,31 46,88 16,46 0,31
I1CY_TIC2 0,00 0,00 0,00 0,00 0,00 0,00
I1C5_TIC9 -19,12 -6,54 0,12 18,81 6,64 0,13
IIC8_TIC1 58,25 23,06 0,33 -60,05 -26,44 0,33
I1C7_TICS8 45,68 16,25 0,27 -47,26 -18,06 0,27
I1Ce6_TIC7 18,47 7,09 0,11 -18,71 -6,76 0,11
I1C1_TIC6 0,00 0,00 0,00 0,00 0,00 0,00
I1C2_I1C1_1 0,00 0,00 0,00 0,00 0,00 0,00

CymapHi BTpaTtu notyxHocti — 14,22 MBt
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BukonaeMo po3paxyHOK Jpyroro micisiaBapiiHOTO pexuMy 1Jid BapiaHTa 1.

B nanomy micnsiaBapiiiHoMy pekumi BUKIrO4aemMo noBiTpsiHi Jiuii: [1IC1-TIC2,

TICY-TIC2,

[TIC6-1IC. Pe3ynbrar

pucyHky 1.7 1 Tabnuisimu.
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Pucynox 1.7 — Cxema po3BUTKY MepeKi BapianT | (mBicisiaBapiiiHuil pesxxum 2)

Tabmwmis 1.12 — BxiHi AaHi By3IiB MicisaBapiitHoro pexumy 2 (Bapiasr 1)

Hasga By3na U, xB Pu, MBt Qu, MBap Usan, kB
I1C1 110 0,00 0,00 115,5
I1C2 110 51,00 21,00 0,00
I1C3 110 17,00 6,50 0,00
I1C4 110 11,30 4,50 0,00
IIC5 110 28,00 10,00 0,00
11C9 110 19,00 6,70 0,00
I1IC6 110 18,50 7,10 0,00
11C7 110 27,00 9,50 0,00
I1C8 110 11,00 5,00 0,00




Tabmuug 1.13 — BxigHi faHi Tij10K micasaBapiiiHoro pexxumy 2 (Bapiant 1)
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Ha3ga BiTkn JimuHa, kM | Po3pis, Mmm? R X B

I[IC2 11C1 2 22.00 240,00 2,64 8,91 61,82
I1C3 TIC2 12,20 150,00 2,42 5,12 32,94
I1C3 TIC4 24,10 120,00 6,00 10,29 64,11
[1C4 11C5 19,80 120,00 4,93 8,45 52,67
[1CY _IIC2 23,10 150,00 4,57 9,70 62,37
TC5 _TICY 32,10 150,00 6,36 13,48 86,67
I[IC8_TICI 34,90 185,00 5,51 14,04 93,50
[C7_TIC8 29,50 120,00 7,35 12,60 78 47
[1Ce6_IIC7 25,90 120,00 6,45 11,06 68,89
[IC1 _IIC6 18,70 185,00 3,03 7,72 51,43

I[C2 1I1C1 1 22.00 240,00 2,64 8,91 61,82

Tabmuus 1.14 — Pe3ynbTaT po3paxyHKy BY3J1iB MIC/IsIaBapiiHOTO pexumy 2 (BapiaHT 1)

Ha3ga By3na Pr, MBt Qr, MBap Pu, MBT Qu, MBap U, kB
IIC1 196,22 99,41 0,00 0,00 115,50
I1C2 0,00 0,00 50,96 20,98 106,80
I1C3 0,00 0,00 16,94 6,48 88,17
I1C4 0,00 0,00 11,26 4,49 90,06
I1C5 0,00 0,00 27,92 9,97 92,65
I1C9 0,00 0,00 18,97 6,69 99,84
I1C6 0,00 0,00 18,50 7,10 112,45
I[1C7 0,00 0,00 27,00 9,50 108,79
I1C8 0,00 0,00 11,00 5,00 107,50

Tabmuis 1.15 — PesynbTaT po3paxyHKy T'UIOK MmicsiaBapiiHOro pexxumy 2 (BapiaT 1)

Hassa BiTKH Priou, MBT | Qmnou, MBap | Imou, kA | Pxin, MBt | Qkin, MBap | IkiH, KA

IC2 1IC1_2 0,00 0,00 0,00 0,00 0,00 0,00
[IC3_TIC2 0,00 0,00 0,00 0,00 0,00 0,00
[1C3 _TIC4 16,94 6,48 0,12 -17,19 -6,40 0,12
[1C4_TIC5 28,45 10,88 0,20 -29,01 -11,41 0,19
[1CY _TIC2 78,63 33,05 0,49 -81,96 -39,44 0,49
[ICS5_TIC9 56,93 21,38 0,38 -59,66 -26,36 0,38
[C8_TICI 0,00 0,00 0,00 0,00 0,00 0,00
[1C7_TIC8 -11,09 -4,24 0,06 11,00 5,00 0,06
[1Ce6_IIC7 -38,98 -14,41 0,21 38,09 13,74 0,21
IIC1 _TIICé6 -58,38 -23,14 0,31 57,48 21,51 0,32

[C2 IICI1 1 132,92 60,42 0,79 -137,84 -76,27 0,79

CymapHi BTpatu notyxHocti — 13,67 MBt
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1.3.2 Po3paxyHOK BapiaHTy 2

Hpyruii BapiaHT - pO3TAJAEThCS cxema 3 mpuenHaHHs miactanmii [1C9 B
pospu miHii [IC1 — IIC8. Cama miacTaHIlis BiJACTOITH B 3a3aHa4yeHOl JIHIT Ha
Bincrani 15,1 kM. Ilnanyemo migeIHaH s MOBITPSHOO JIiHi€K0 3 mepepizom 185 mm?,

CxeMu miaKIIIOYEHHS MpeACcTaBiIeHa Ha pucyHnkax puc. 1.8, 1.9.

Tc4
11,3+j4,5

19,8
1xAC-120

I1C5
24,1 28,0+j10,0
1xAC-120
32,8
1x AC-150
T1C3
17,04i6,5
12,2
1 x AC-150
I1C2
51,0421 o e
T 19,0+6.7
22,0
2 x AC-240
110 kB 36,7 28,4
1x AC-185
1x AC-185
330 kB
T rcs
BOEM | o — 11,0450
IIC1
18,7
1x AC-185

29,5
1xAC-120

25,9
1xAC-120
T1C6

18,5+i7,1

17
27,04j9.5

Pucynox 1.8 — BapianT 2 po3BUTKY Mepexi
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Pucynok 1.9 — Cxema enektpuunux 3'eiHanb mepexi 110 kB (BapianT 2)
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[Tincrantis [IC9 BBOAUTHCS MO MPOXITHINA CXEM.
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BukonaeMo po3paxyHOK BapiaHTy 2 B HOPMAaJbHOMY PEXHUMIi, pE3yJIbTaTh

pO3paxyHKy MOKa3aHi Ha cxeMi po3BUTKY Mepexi (puc. 1.10). Pe3ynbrar po3paxyHKy

3BEIEMO B TaOJIHILI.
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Pucynok 1.10 — Cxema po3BUTKY Mepex1 BapiaHT 2

Tabnuug 1.16 — BxiaHi AaH1 By3I11B HOPMAJIBHOTO PEKUMY (BapiaHT 2)

+

2100008 1L ree

Hasga By3na U, kB Pu, MBT Qu, MBap Uzan, kB
IIC1 110 0,00 0,00 115,5
11C2 110 51,00 21,00 0,00
I1C3 110 17,00 6,50 0,00
I1C4 110 11,30 4,50 0,00
IIC5 110 28,00 10,00 0,00
I1C9 110 19,00 6,70 0,00
11C6 110 18,50 7,10 0,00
11C7 110 27,00 9,50 0,00
TIC8 110 11,00 5,00 0,00




Ta6mun 1.17 — BxigHi JaHi TII0K HOPMAIbHOTO pexXuMy (BapiaHTt 1)

28

Hassa BiTKH JnuHa, kM Po3pi3z, Mm> R X B

[1C2 TIC1 2 22,00 240,00 2,64 8,91 61,82
I1C3 TIC2 12,20 150,00 3,04 5,21 32,45
I1C3 TIC4 24,10 120,00 6,00 10,29 64,11
[1C4 TICS 19,80 120,00 4,93 8,45 52,67
I1C5 TIC2 32,80 150,00 6,49 13,78 88,56
I1C9 TICI 36,70 185,00 5,95 15,16 100,93
I1C9 TIC8 28,40 185,00 4,60 11,73 78,10
[1C7 TICS8 29,50 120,00 7,35 12,60 78,47
[1C6 TIC7 25,90 120,00 6,45 11,06 68,89
I1C1 TIC6 18,70 185,00 3,03 7,72 51,43

[1C2 TICI 1 22,00 240,00 2,64 8,91 61,82

Tabmuug 1.18 — Pe3ynbTaT po3paxyHKy By3/1iB HOPMaJIbHOTO PEXXUMY (BapiaHT 2)

Hasga By3na Pr, MBT Qr, MBap Pu, MBT Qu, MBap U, xB
IIC1 186,34 70,50 0,00 0,00 115,50
I1C2 0,00 0,00 50,97 20,99 112,60
I1C3 0,00 0,00 16,99 6,50 111,27
I1C4 0,00 0,00 11,29 4,50 110,11
I1C5 0,00 0,00 27,98 9,99 109,97
I1C9 0,00 0,00 19,00 6,70 112,31
I1Cé6 0,00 0,00 18,50 7,10 113,29
I1C7 0,00 0,00 27,00 9,50 111,04
I1C8 0,00 0,00 11,00 5,00 111,25

Tabnuiis 1.19 — PesynbraT po3paxyHKy T'JIOK HOPMAJIBHOTO peXUMY (BapiaHT 2)

Hassa BiTKH Priou, MBT | Qmnou, MBap | Imou, kA | Pxin, MBt | Qkin, MBap | IkiH, KA

I1C2 TICI 2 54,00 20,25 0,30 -54,69 -21,77 0,29
I1C3 TIC2 31,48 10,18 0,17 -31,75 -10,23 0,17
I1C3 TIC4 -14,49 -3,68 0,08 14,38 4,28 0,08
I1C4 TICS -3,09 0,22 0,02 3,08 0,42 0,02
I1C5 TIC2 24,89 9,58 0,14 -25,27 -9,28 0,14
I1C9 TICI 31,32 11,56 0,17 -31,84 -11,57 0,17
I1C9 TIC8 -12,33 -4,86 0,07 12,26 5,67 0,07
I1C7 TIC8 1,26 1,63 0,01 -1,26 -0,67 0,01
I1C6 TIC7 -26,11 -7,64 0,14 25,74 7,87 0,14
I1C1 TIC6 -45,13 -15,39 0,24 44,61 14,74 0,24

I1C2 TICI 1 54,00 20,25 0,30 -54,69 -21,77 0,29

CymapHi BTpaTH noTykHOCTI — 3,62 MBT
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BukonaeMo po3paxyHOK MEPIIOTo MicsaBapiitHOTO pexXUMy 7Sl BapiaHTta 2.

B nanomy micisaBapiiiHoMy pexkuMi BuKI09aeMmo noBiTpsiHi JiHiil: TIC1-TIC2,

[ICO-1IC2, TIIC6-IIC. Pe3synbrar po3paxyHKy MpeICTABICHUN

pUCYHKY 1.6 1 TaONMULISAMHU.
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Pucynox 1.11 — Cxema po3BUTKY Mepexi BapiaHT 2 (TicasaBapiiHui pexxum 1)

Tabmuug 1.20 — BxiHi AaHi By3:iB MicisaBapiiiHoro pexumy 1 (Bapiasr 2)

Hasga By3na U, kB Pu, MBT Qu, MBap Usan, kB
IIC1 110 0,00 0,00 115,5
IC2 110 51,00 21,00 0,00
I1C3 110 17,00 6,50 0,00
I1C4 110 11,30 4,50 0,00
IIC5 110 28,00 10,00 0,00
I1C9 110 19,00 6,70 0,00
I1C6 110 18,50 7,10 0,00
I1C7 110 27,00 9,50 0,00
TIC8 110 11,00 5,00 0,00




Tabmuug 1.21 — BxigHi qaHi Tij10K micasaBapiiiHoro pexxumy 1 (Bapiant 2)

30

Ha3ga BiTkn JimuHa, kM | Po3pis, Mmm? R X B

IIC2 11C1 2 22,00 240,00 2,64 8,91 61,82
I1C3 TIC2 12,20 150,00 3,04 5,21 32,45
I1C3 TIC4 24,10 120,00 6,00 10,29 64,11
I1C4 T1C5 19,80 120,00 4,93 8,45 52,67
I[1C5 TIC2 32,80 150,00 6,49 13,78 88,56
I1C9 TIC1 36,70 185,00 5,95 15,16 100,93
I1C9 TIC8 28,40 185,00 4,60 11,73 78,10
I1C7 TIC8 29,50 120,00 7,35 12,60 78,47
I1C6 IIC7 25,90 120,00 6,45 11,06 68,89
I1C1 TIC6 18,70 185,00 3,03 7,72 51,43

I[IC2 1TIC1 1 22,00 240,00 2,64 8,91 61,82

Tabmuis 1.22 — Pe3ynbTaT po3paxyHKy BY3JIiB MmicisaBapitHoOro pexxumy 1 (Bapiant 2)

Ha3ga By31a Pr, MBt Qr, MBap Pu, MBT Qu, MBap U, kB
IIC1 195,65 97,30 0 0 115,50
Ic2 0 0 50,97 20,99 108,96
I1C3 0 0 16,98 6,49 106,21
I1C4 0 0 11,28 4,49 102,39
I1C5 0 0 27,95 9,98 100,18
I1Co 0 0 18,95 6,67 105,85
I1Cé6 0 0 18,32 7,04 92,41
[1C7 0 0 26,77 9,42 94,51
IIC8 0 0 10,94 4,97 100,28

Tabmuis 1.23 — Pe3ynbTaT po3paxyHKy T'UIOK micisiaBapiiHoro pexumy 1 (BapiaHT 2)

Ha3zsa BiTkH Priou, MBT | Qmou, MBap | Imou, kA | Pxin, MBT | Qkin, MBap | IkiH, KA

I1C2 TIC1 2 109,65 44,58 0,63 -112,76 -54,29 0,63
I1C3 TIC2 57,66 22,21 0,34 -58,69 -23,60 0,34
I1C3 TIC4 -40,68 -15,72 0,24 39,66 14,67 0,24
I1C4 TICS -28,38 -10,18 0,17 27,95 9,98 0,17
I1C5 TIC2 0,00 0,00 0,00 0,00 0,00 0,00
I1C9 TIC1 78,98 34,27 0,47 -82,89 -43,01 0,47
I1C9 TICS8 -60,03 -27,60 0,36 58,23 23,84 0,36
I1C7 TICS8 45,38 16,35 0,29 -47,29 -18,87 0,29
I1C6 TIC7 18,32 7,04 0,12 -18,61 -6,93 0,12
I1C1 TIC6 0,00 0,00 0,00 0,00 0,00 0,00

I1C2 TIC1 1 0,00 0,00 0,00 0,00 0,00 0,00

Cymapsi BTpatu notyxHocti — 13,49 MBr

BukoHaemMo po3paxyHOK APYToro MmicisiaBapiiftHOTO PEXUMY IS BapiaHTa 2.
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B nanomy micisaBapiiiHoMy pexkuMi BuKIt09aemo noBiTpsiHi JiHii: TIC1-TIC2,

[1C9-I1C2,

[IC6-1IC. Pesynbrar

pucyHky 1.7 1 Tabnuisimu.
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Pucynox 1.12 — Cxema po3BUTKY Mepexi BapiaHT 2 (MBiCIsgaBapiitHU pexuMm 2)

Tabmuis 1.24 — BxiaHi AaHi By3IiB MIC/IgaBapitHOTO pexkumMy 2 (BapiaHT 2)

Hasga By3na U, kB Pu, MBT QH, MBap Usan, kB
IIC1 110 0,00 0,00 115,5
ICc2 110 51,00 21,00 0,00
I1C3 110 17,00 6,50 0,00
I[1C4 110 11,30 4,50 0,00
IIC5 110 28,00 10,00 0,00
I1C9 110 19,00 6,70 0,00
I1C6 110 18,50 7,10 0,00
I1C7 110 27,00 9,50 0,00
TIC8 110 11,00 5,00 0,00




Tabmuug 1.25 — BxigHi JaHi TI0K HicasaBapiiiHOro pexxumy 2 (BapianT 2)
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Ha3ga BiTkn JimuHa, kM | Po3pis, Mmm? R X B

IIC2 11C1 2 22,00 240,00 2,64 8,91 61,82
I1C3 TIC2 12,20 150,00 3,04 5,21 32,45
I1C3 TIC4 24,10 120,00 6,00 10,29 64,11
I1C4 T1C5 19,80 120,00 4,93 8,45 52,67
I[1C5 TIC2 32,80 150,00 6,49 13,78 88,56
I1C9 TIC1 36,70 185,00 5,95 15,16 100,93
I1C9 TIC8 28,40 185,00 4,60 11,73 78,10
I1C7 TIC8 29,50 120,00 7,35 12,60 78,47
I1C6 IIC7 25,90 120,00 6,45 11,06 68,89
I1C1 TIC6 18,70 185,00 3,03 7,72 51,43

I[IC2 1TIC1 1 22,00 240,00 2,64 8,91 61,82

Tabnuug 1.26 — Pe3ynbTaT po3paxyHKy BY3J1iB MICIsaBapliHOTO pexumy 2 (BaplaHT 2)

Ha3ga By3na Pr, MBt Qr, MBap Pu, MBT Qu, MBap U, kB
IIC1 193,45 90,67 0,00 0,00 115,50
I1C2 0,00 0,00 50,96 20,98 108,85
I1C3 0,00 0,00 16,95 6,48 98,32
I1C4 0,00 0,00 11,27 4,49 100,01
I1C5 0,00 0,00 27,94 9,98 102,31
I1C9 0,00 0,00 18,96 6,69 100,07
I1C6 0,00 0,00 18,49 7,10 111,11
I[1C7 0,00 0,00 26,97 9,49 105,28
I1C8 0,00 0,00 10,98 4,99 101,70

Tabmuis 1.27 — Pe3ynbTaT po3paxyHKy T'UIOK MicsaBapitHOTO pexxumy 2 (BapiaHT 2)

Hassa BiTKH Priou, MBT | Qmnou, MBap | Imou, kA | Pxin, MBt | Qkin, MBap | IkiH, KA

I1C2 TIC1 2 0,00 0,00 0,00 0,00 0,00 0,00
I1C3 TIC2 0,00 0,00 0,00 0,00 0,00 0,00
I1C3 TIC4 16,95 6,48 0,11 -17,15 -6,20 0,11
I1C4 TIC5 28,42 10,69 0,18 -28,87 -10,92 0,17
I1C5 TIC2 56,82 20,90 0,34 -59,08 -24,71 0,34

[Tponorxenus tadauii 1.27

Hassa BiTKH Priou, MBT | Qmnou, MBap | Imou, kA | Pxin, MBt | Qkin, MBap | IkiH, KA
I1C9 TICI 0,00 0,00 0,00 0,00 0,00 0,00
I1C9 TIC8 18,96 6,69 0,12 -19,14 -6,36 0,11
I1C7 TIC8 -30,85 -11,76 0,18 30,13 11,35 0,18
I1C6 TIC7 -60,02 -24,21 0,34 57,82 21,25 0,34
I1C1 TIC6 -80,26 -35,11 0,44 78,51 31,31 0,44

I1C2 TICI 1 110,04 45,69 0,63 -113,19 -55,56 0,63

Cymapsi BTpatu notyxHocti — 10,98 MBt
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1.3.3 Po3paxyHok BapiaHTy 3

Tperiit BapiaHT - po3rsigaeTses cxema 3 npueaHanss miacraniii [1C9 B po3pus
mHii [IC1 — IIC8. Cama migcraHIiisg BIICTOIThH B1J 3a3aHaueHOi JiHIT Ha BigcTaHi 15,1
kM. IlaHyeMo TifeaHaHHs MOBITPAHOW JIiHiero i3 mepepizom 185 mm?. Cxemu

MKIIIOUEHHS MPEeACTaBIeHa Ha pucyHkax puc. 1.8, 1.9.

Ic4 19,8

1xAC-120

Ics

24,1 28,0+j10,0
1xAC-120
32,8
1xAC-150
T1C3
17,0+j6,5
12,2
1x AC-150
15,8
nes 1xAC-120
51,0421 o 1
15,8 .
19,04j6,7
1xAC-120
22,0
2 x AC-240
110 kB
330 kB
T ncs
o EM -— 11,0+j5,0

34,9
1xAC-185

18,7
1xAC-185

29,5
1xAC-120

25,9

1xAC-120
I1ce

18,5+j7,1

Ic?
27,0+9.5

Pucynox 1.13 — BapiaHT 3 po3BUTKY Mepexi
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2xTJIH-
16000/110

;
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Pucynok 1.14 — Cxema enexktpuunux 3'eiHanb Mepexi 110 kB (BapianT 3)



[Tigcrantis [IC9 BBOAUTHCS MO TYMIKOBINA CXEMI.
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BukonaeMo po3paxyHOK BapiaHTy 3 B HOpPMaJbHOMY PEXUMIi, Pe3ylIbTaTH

pO3paxyHKy MOKa3aHi Ha cxeMi po3BUTKY Mepexi (puc. 1.10). Pe3ynbrar po3paxyHKy

3BEIEMO B TaOJIHILI.

-
.

.

Pucynox 1.15 — Cxema po3BUTKY Mepexi BapiaHT 3

Tabmurs 1.28 — BxigHi 1aHi By3/1iB HOPMaJIBHOTO PEKUMY (BapiaHT 3)

,

VLN A e

JLM-AN LS

A .

Hasga By3na U, xB Pu, MBt Qu, MBap Usazn, kB
IIC1 110 0,00 0,00 115,5
I1C2 110 51,00 21,00 0,00
TIC3 110 17,00 6,50 0,00
I1C4 110 11,30 4,50 0,00
IIC5 110 28,00 10,00 0,00
11C9 110 19,00 6,70 0,00
I1C6 110 18,50 7,10 0,00
11C7 110 27,00 9,50 0,00
TIC8 110 11,00 5,00 0,00
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Tabmuus 1.29 — BxigHi JaHi TII0K HOPMAIbHOTO pexXuMy (BapiaHt 3)

Ha3sga BiTKH JimuHa, kM | Po3pis, Mmm? R X B
I1C2 TIC1 2 22,00 240,00 2,64 8,91 61,82
[1C3 T1C2 12,20 150,00 3,04 5,21 32,45
I1C3 T1C4 24,10 120,00 6,00 10,29 64,11
I1C4 TIC5 19,80 120,00 4,93 8,45 52,67
I1C9 TIC2 1 15,80 120,00 3,93 6,75 42,03
I1CS5 TIC2 32,80 150,00 6,49 13,78 88,56
I1C8 TIC1 34,90 185,00 5,51 14,04 93,50
I1C7 TIC8 29,50 120,00 7,35 12,60 78,47
I1C6 T1C7 25,90 120,00 6,45 11,06 68,89
I1C1 TIC6 18,70 185,00 3,03 7,72 51,43
I1C2 1TIC1 1 22,00 240,00 2,64 8,91 61,82
I1C9 T1C2 2 15,80 120,00 3,93 6,75 42,03
Tabmurs 1.30 — Pe3yabTar po3paxyHKy BY3J1iB HOPMAJIbHOTO PEKUMY (BapiaHT 3)
Ha3ga By3na Pr, MBT Qr, MBap Pu, MBT Qu, MBap U, kB
IIC1 186,20 70,72 0,00 0,00 115,50
I1C2 0,00 0,00 50,96 20,98 112,11
I1C3 0,00 0,00 16,98 6,49 110,77
I1C4 0,00 0,00 11,29 4,50 109,61
IIC5 0,00 0,00 27,97 9,99 109,46
I1C9 0,00 0,00 18,99 6,69 111,59
I1C6 0,00 0,00 18,50 7,10 113,77
I1C7 0,00 0,00 27,01 9,50 112,35
I1C8 0,00 0,00 11,00 5,00 113,47

Tabmuns 1.31 — Pe3ynbTar po3paxyHKy T'JIOK HOpMaIbHOTO PEKUMY (BapiaHT 3)

Hassa BiTKH Priou, MBT | Qmnou, MBap | Imou, kA | Pxin, MBT | Qkin, MBap | IkiH, KA
I[1C2 TICI 2 63,50 23,14 0,35 -64,46 -25,56 0,35
I1C3 TIC2 31,47 10,19 0,17 -31,74 -10,25 0,17
I1C3 TIC4 -14,49 -3,69 0,08 14,38 4,28 0,08
I1C4 TICS -3,09 0,21 0,02 3,08 0,41 0,02
I1C9 TIC2 1 9,49 3,35 0,05 -9,52 -2,88 0,05
I1C5 TIC2 24,88 9,58 0,14 -25,26 -9,29 0,14
I1C8 TICI 22,01 8,20 0,12 -22,24 -7,56 0,12
I1C7 TIC8 10,93 4,07 0,06 -11,01 -3,20 0,06
I1C6 TIC7 -16,23 -4,81 0,09 16,08 5,44 0,09
I1C1 TIC6 -35,04 -12,03 0,19 34,73 11,91 0,19
I1C2 TIC1 1 63,50 23,14 0,35 -64,46 -25,56 0,35
I1C9 TIC2 2 9,49 3,35 0,05 -9,52 -2,88 0,05

Cymapsi BTpatu notyxkHocti — 3,51 MBT
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BukonaeMo po3paxyHOK MEPIIOTo MicsaBapiitHOTo pexXuMy JIJsl BapianTta 3.

B nanomy micisaBapiiiHoMy pexkuMi BuKI09aeMmo noBiTpsiHi JiHiil: TIC1-TIC2,

[1C9-11C2,

I[IC6-1IC. Pe3ynbraT poO3paxyHKy MpPEACTABICHUNA CXEMOIO Ha

pUCYHKY 1.6 1 TaONMULIAMHU.
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Pucynok 1.16 — Cxema po3BUTKY Mepexi BapiaHT 3 (micasaBapiiHuid pexxum 1)

Tabmmis 1.32 — BxiaHi AaHi By3IiB MicisaBapiitHoro pexumy 1 (Bapiast 3)

Hasga By3na U, xB Pu, MBT Qu, MBap Usan, kB
I1C1 110 0,00 0,00 115,5
I1C2 110 51,00 21,00 0,00
I1C3 110 17,00 6,50 0,00
I1C4 110 11,30 4,50 0,00
IIC5 110 28,00 10,00 0,00
11C9 110 19,00 6,70 0,00
I1IC6 110 18,50 7,10 0,00
11C7 110 27,00 9,50 0,00
I1C8 110 11,00 5,00 0,00




Tabmuus 1.33 — BxigHi qasi Tij10K micasaBapiiiHoro pexumy 1 (Bapiant 3)
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Ha3ga BiTkn JimuHa, kM | Po3pis, Mmm? R X B
IIC2 11C1 2 22,00 240,00 2,64 8,91 61,82
I1C3 TIC2 12,20 150,00 3,04 5,21 32,45
I1C3 TIC4 24,10 120,00 6,00 10,29 64,11
I1C4 T1C5 19,80 120,00 4,93 8,45 52,67
I1C9 TIC2 1 15,80 120,00 3,93 6,75 42,03
I[ICS TIC2 32,80 150,00 6,49 13,78 88,56
I1C8 TICI 34,90 185,00 5,51 14,04 93,50
I1C7 TIC8 29,50 120,00 7,35 12,60 78,47
I1C6 IIC7 25,90 120,00 6,45 11,06 68,89
I1C1 TIC6 18,70 185,00 3,03 7,72 51,43
I[IC2 1TIC1 1 22,00 240,00 2,64 8,91 61,82
I1CY TIC2 2 15,80 120,00 3,93 6,75 42,03

Tabnuug 1.34 — Pe3ynbraT po3paxyHKy BY3JiB MicasaBapiiHOro pexumy 1 (Bapiant 3)

Hasga By3na Pr, MBt Qr, MBap Pu, MBT Qu, MBap U, kB
IIC1 193,19 91,53 0 0 115,50
I1C2 0 0 50,95 20,98 107,76
I1C3 0 0 16,98 6,49 104,97
I1C4 0 0 11,28 4,49 101,11
I1C5 0 0 27,93 9,97 98,87
I1C9 0 0 18,98 6,69 106,65
I1Cé6 0 0 18,47 7,09 102,39
IC7 0 0 26,97 9,49 104,29
I1C8 0 0 10,99 5,00 109,51

Tabmwuis 1.35 — PesynbraT po3paxyHKy T'UIOK micisiaBapiiHoro pexumy 1 (Bapiant 3)

Hassa BiTKH Prou, MBT | Qmnou, MBap | Imou, kA | Pkin, MBT | Qkin, MBap | IkiH, KA
I[1C2 TICI1 2 128,7914 51,159199 | 0,742471 | -133,149 -65,0951 0,740855
I1C3 TIC2 57,666546 22,294731 0,340048 | -58,7182 -23,7309 0,339315
I1C3 TIC4 -40,689503 -15,80405 0,240083 | 39,64569 14,69492 | 0,241437
I1C4 TICS -28,369132 | -10,204685 | 0,172156 | 27,92809 9,974971 0,173182
I1C9 TIC2 1 18,980554 6,6932327 | 0,108955 | -19,1196 -6,4486 0,108106
I1C5 TIC2 0 0 0 0 0 0
I1C8 TIC1 58,254386 23,057836 | 0,330304 | -60,0454 -26,4396 0,327959
I[1C7 TIC8 45,682015 16,251608 | 0,268412 | -47,2604 -18,061 0,266734
[1C6 TIC7 18,474718 7,0004397 | 0,111581 | -18,7125 -6,76242 0,110145
I1C1 TIC6 0 0 0 0 0 0
I[1C2 TICI 1 0 0 0 0 0 0
I1C9 TIC2 2 0 0 0 0 0 0

Cymapsi BTpatu notyxnocti — 10,64 MBt
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BukonaeMo po3paxyHOK Jpyroro micisiaBapiiHOTO pexuMy Jid BapiaHTa 3.
B nanomy micnsaBapiiinomy pexxkumi BUKITto4aemo noBiTpsiHi jiHii: [IC1-T1C2,
I[TCO-TIC2, TIC6-TIC. Pesynbrar po3paxyHKy TMPEACTABICHUNA CXEMOIO Ha

pucyHky 1.7 1 Tabnuisimu.
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Pucynok 1.17 — Cxema po3BUTKY Mepexi BapiaHT 3 (IicisaBapiiiHuid pexum 2)



Tabmuus 1.36 — BxigHi qani By3JiB miciasaBapiiiHoOro pexumy 2 (Bapiat 3)

40

Hasga By3na U, xB Pu, MBT Qu, MBap Uzan, kB
I1IC1 110 0,00 0,00 115,5
[1c2 110 51,00 21,00 0,00
I1C3 110 17,00 6,50 0,00
I1C4 110 11,30 4,50 0,00
ICs 110 28,00 10,00 0,00
I1C9 110 19,00 6,70 0,00
[1C6 110 18,50 7,10 0,00
IC7 110 27,00 9,50 0,00
I1C8 110 11,00 5,00 0,00

Tabmurs 1.37 — BXiaHi 1aH1 TUIOK MicisaBapiiHOro pesxkumy 2 (BapiaHt 3)

Has3Ba BiTKH JuHa, kM Po3piz, Mmm> R X B

I[1C2 TICI 2 22,00 240,00 2,64 8,91 61,82
I1C3 TIC2 12,20 150,00 3,04 5,21 32,45
I1C3 TIC4 24,10 120,00 6,00 10,29 64,11
I1C4 TICS 19,80 120,00 4,93 8,45 52,67

I1C9 TIC2 1 15,80 120,00 3,93 6,75 42,03
I1C5 TIC2 32,80 150,00 6,49 13,78 88,56
I1C8 TICI 34,90 185,00 5,51 14,04 93,50
I1C7 TIC8 29,50 120,00 7,35 12,60 78,47
[1C6 TIC7 25,90 120,00 6,45 11,06 68,89
I1C1 TIC6 18,70 185,00 3,03 7,72 51,43

I1C2 TICI 1 22,00 240,00 2,64 8,91 61,82

I1CY TIC2 2 15,80 120,00 3,93 6,75 42,03

Tabmwuis 1.38 — PesynbraT po3paxyHKy BY3JIiB MicCsiaBapitHOTO pexumy 2 (BapiaHT 3)

Hasga By3na Pr, MBT Qr, MBap Pu, MBT Qu, MBap U, xB
I1C1 191,96 89,60 0,00 0,00 115,50
I1C2 0,00 0,00 50,94 20,97 107,65
I1C3 0,00 0,00 16,94 6,48 96,96
I1C4 0,00 0,00 11,26 4,49 98,67
I1C5 0,00 0,00 27,93 9,97 101,01
I1C9 0,00 0,00 18,97 6,69 106,53
I1Cé6 0,00 0,00 18,50 7,10 112,45
IC7 0,00 0,00 27,00 9,50 108,79
I1C8 0,00 0,00 11,00 5,00 107,50
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Tabmuns 1.39 — Pe3ynbTaT po3paxyHKy TUTOK MiC/IsaBapiitHOro pexxumy 2 (BapiasT 3)

Haspa BiTKH Priou, MBT | Qmou, MBap | Imou, kA | Pxin, MBT | Qkin, MBap | IkiH, KA
I1C2 TIC1 2 0,00 0,00 0,00 0,00 0,00 0,00
I1C3 TIC2 0,00 0,00 0,00 0,00 0,00 0,00
I1C3 TIC4 16,94 6,48 0,11 -17,14 -6,22 0,11
I1C4 TICS 28,41 10,70 0,18 -28.,87 -10,97 0,18
I1C9 TIC2 1 0,00 0,00 0,00 0,00 0,00 0,00
I1C5 TIC2 56,80 20,95 0,35 -59,12 -24,90 0,34
I1C8 TICI 0,00 0,00 0,00 0,00 0,00 0,00
I1C7 TIC8 -11,09 -4,24 0,06 11,00 5,00 0,06
I1C6 TIC7 -38,97 -14,41 0,21 38,08 13,73 0,21
I1C1 TIC6 -58,37 -23,14 0,31 57,47 21,51 0,32
I1C2 TICIT 1 129,17 52,33 0,75 -133,59 -66,46 0,75
I1C9 TIC2 2 18,97 6,69 0,11 -19,11 -6,45 0,11

CymapHi BTpaTtu noTykHocT1 — 9,42 MBT

1.3.4 Po3paxyHoOK BapiaHTy 4

UeTBepTHil BapiaHT - pO3TAAAEThCsl cxeMa 3 npueaHanHs miacranuii [1C9 no

macranmi I1C1, TIC2. Cama miacranmsg IICY9 Bipcroites Bix migcranmii I1C1 Ha

BijcTani 28,3 kM, a Big miacranmii [IC2 wa Bigcrani 15,8 kM. [lnanyemo mijeqnanHs

IOBITPAHOIO JIiHi€KO i3 mepepizom 120 Mm% CxeMu MiAKIIOUEHHS MPEICTaBIeHa Ha

pucyHnkax puc. 1.8, 1.9.
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Pucynok 1.18 — Bapiant 4 po3BUTKY Mepexi
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Pucynox 1.19 — Cxema enexktpuunux 3'e1Hanb Mepexi 110 kB (BapiaaT 4)
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[Tincrantis [IC9 BBOAUTHCS 1O MPOXiTHINA CXEMi.
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BuxonaeMo po3paxyHOK BapiaHTy 4 B HOpPMaJbHOMY PEXUMIi, Pe3yJIbTaTH

pO3paxyHKy IoKa3aHi Ha cxemi po3BUTKY Mepexi (puc. 1.10). PesyabTrat po3paxyHky

3BE€1EMO B TAOJIHIIL.
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Pucynok 1.20 — CxeMa po3BUTKY Mepexi BapiaHT 4

Tabnuug 1.40 — BxiaHi AaH1 By3I11B HOPMAJIBHOTO PEKUMY (BapiaHT 4)

2L AT AL

Hasga By3na U, kB Pu, MBT Qu, MBap Uzan, kB
IIC1 110 0,00 0,00 115,5
I1C2 110 51,00 21,00 0,00
I1C3 110 17,00 6,50 0,00
I1C4 110 11,30 4,50 0,00
IIC5 110 28,00 10,00 0,00
I1C9 110 19,00 6,70 0,00
11C6 110 18,50 7,10 0,00
11C7 110 27,00 9,50 0,00
TIC8 110 11,00 5,00 0,00




Tabmuns 1.41 — BxigHi 1aHi TUIOK HOPMaJIbHOTO PEXXKUMY (BapiaHT 4)
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Hasga BiTKH JnuHa, kM Po3pi3, Mm> R X B
[1C2 TIC1 2 22,00 240,00 2,64 8,91 61,82
I1C3 TIC2 12,20 150,00 3,04 5,21 32,45
[1C3 TIC4 24,10 120,00 6,00 10,29 64,11
I1C4 TICS 19,80 120,00 4,93 8,45 52,67
[1C9 TICI 28,30 120,00 6,55 11,23 69,96
[1C5 TIC2 32,80 150,00 6,49 13,78 88,56
I1C8 TIC1 34,90 185,00 5,51 14,04 93,50
[1C7 TICS8 29,50 120,00 7,35 12,60 78,47
I1C6 T1C7 25,90 120,00 6,45 11,06 68,89
[1C1 TIC6 18,70 185,00 3,03 7,72 51,43
I1C9 TIC2 1 15,80 120,00 3,13 6,64 42,66
I1C2 TICI 1 22,00 240,00 2,64 8,91 61,82

Tabnuug 1.42 — Pe3ynbTaT po3paxyHKy By3/1iB HOPMaJIbHOIO PEXXUMY (BapiaHT 4)

Ha3sa By3na Pr, MBt Qr, MBap Pu, MBT Qu, MBap U, kB
IIC1 185,96 68,45 0,00 0,00 115,50
I1C2 0,00 0,00 50,98 20,99 112,77
I1C3 0,00 0,00 16,99 6,50 111,44
I1C4 0,00 0,00 11,30 4,50 110,28
IIC5 0,00 0,00 27,99 10,00 110,14
I1C9 0,00 0,00 19,00 6,70 113,09
I1C6 0,00 0,00 18,50 7,10 113,77
I[1C7 0,00 0,00 27,01 9,50 112,35
I1C8 0,00 0,00 11,00 5,00 113,47

Tabnwuiis 1.43 — Pe3ynbTaT po3paxyHKy T'JIOK HOPMaJIBHOTO pexXUMY (BapiaHT 4)

Ha3Ba BiTKUI Priou, MBT | Qmnou, MBap | Imou, kA | Pxin, MBT | Qkin, MBap | IkiH, KA
I1C2 TICI1 2 48,29 20,06 0,27 -48,85 -21,16 0,27
I1C2 TICI 1 48,29 20,06 0,27 -48,85 -21,16 0,27
I1C9 TICI 30,48 6,60 0,16 -30,97 -6,54 0,16
I1C5 TIC2 24,90 9,58 0,14 -25,28 -9,28 0,14
I1C1 TIC6 -35,04 -12,03 0,19 34,73 11,91 0,19
I1C3 TIC2 31,49 10,18 0,17 -31,76 -10,23 0,17
I1C8 TICI 22,01 8,20 0,12 -22,24 -7,56 0,12
I1C6 I1C7 -16,23 -4,81 0,09 16,08 5,44 0,09
I1C3 TIC4 -14,49 -3,68 0,08 14,39 4,28 0,08
I1C7 TIC8 10,93 4,07 0,06 -11,01 -3,20 0,06
I1C9 TIC2 1 11,45 0,38 0,06 -11,48 0,10 0,06
I1C4 TICS -3,09 0,22 0,02 3,09 0,42 0,02

CymapHi BTpatu moTyxkHocti — 3,18 MBT
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BukoHaeMo po3paxyHOK MEPIIOro MicasaBapiitHOTO pexxuMy i Bapianta 4. B

JaHOMY TicisiaBapiiHOMY pexkumi BUKI04aemo mosiTpsHi miuHii: [IC1-IIC2, T1C9-

[1C2, TIC6-IIC. Pe3ynpTaT po3paxyHKy MpEACTAaBICHUN CXEMOIO Ha PUCYHKY 1.6 1

TaOIULSIMU.
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Pucynok 1.21 — Cxema po3BUTKY Mepexi BapiaHT 4 (micasaBapiiHuid pexxum 1)

e 3

Tabmmus 1.44 — BxiaHi AaHi By3IiB MicisaBapiitHoro pexumy 1 (Bapiaft 4)

Hasga By3na U, xB Pu, MBT Qu, MBap Usan, kB
IIC1 110 0,00 0,00 115,5
ICc2 110 51,00 21,00 0,00
I1C3 110 17,00 6,50 0,00
I1C4 110 11,30 4,50 0,00
IIC5 110 28,00 10,00 0,00
11C9 110 19,00 6,70 0,00
I1C6 110 18,50 7,10 0,00
I1C7 110 27,00 9,50 0,00
TIC8 110 11,00 5,00 0,00
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Tabmurs 1.45 — BxigHi 1aH1 TUIOK miciisaBapiiHoro pexumy 1 (Bapiant 4)

HasBa BiTKH JnuHa, kM Po3pi3z, Mm> R X B
I1C2 TIC1 2 22,00 240,00 2,64 8,91 61,82
I1C3 TIC2 12,20 150,00 3,04 5,21 32,45
I1C3 TIC4 24,10 120,00 6,00 10,29 64,11
I1C4 TICS 19,80 120,00 4,93 8,45 52,67
I1C9 TIC1 28,30 120,00 6,55 11,23 69,96
I1C5 T1C2 32,80 150,00 6,49 13,78 88,56
I1C8 TIC1 34,90 185,00 5,51 14,04 93,50
I1C7 TIC8 29,50 120,00 7,35 12,60 78,47
I1C6 TIC7 25,90 120,00 6,45 11,06 68,89
I1C1 _TIC6 18,70 185,00 3,03 7,72 51,43
I1C9 TIC2 1 15,80 120,00 3,13 6,64 42,66
I1C2 TIC1 1 22,00 240,00 2,64 8,91 61,82
Tabmuug 1.46 — Pe3ynbraT po3paxyHKy By3JiB TicisiaBapiiHOro pexumy |
(BapiaHT 4)
Hasga By3na Pr, MBt Qr, MBap Pu, MBT Qu, MBap U, kB
I1C1 196,30 193,16 91,51 0,00 0,00
I1c2 0,00 0,00 0,00 50,95 20,98
I1C3 0,00 0,00 0,00 16,98 6,49
[1C4 0,00 0,00 0,00 11,28 4,49
I1C5 0,00 0,00 0,00 27,93 9,98
I1C9 0,00 0,00 0,00 18,98 6,69
I1C6 0,00 0,00 0,00 18,47 7,09
I1c7 0,00 0,00 0,00 26,97 9,49
I1C8 0,00 0,00 0,00 10,99 5,00
Tabmuus 1.47 — PesynbraT po3paxyHKy TUIOK mMichsaBapiiHoro pexumy |
(BapiaHT 4)
Ha3zsa BiTkH Priou, MBT | Qmou, MBap | Imou, kA | Pxin, MBT | Qkin, MBap | IkiH, KA
I1C2 TIC1 2 128,76 51,15 0,74 -133,12 -65,08 0,74
I1C3 TIC2 57,67 22,29 0,34 -58,72 -23,73 0,34
I1C3 T1C4 -40,69 -15,80 0,24 39,65 14,69 0,24
I1C4 TICS -28,37 -10,20 0,17 27,93 9,98 0,17
I1C9 TIC1 0,00 0,00 0,00 0,00 0,00 0,00
I1C5 T1C2 0,00 0,00 0,00 0,00 0,00 0,00
I1C8 TIC1 58,25 23,06 0,33 -60,05 -26,44 0,33
I1C7 TIC8 45,68 16,25 0,27 -47,26 -18,06 0,27
I1C6 T1C7 18,47 7,09 0,11 -18,71 -6,76 0,11
I1C1 TIC6 0,00 0,00 0,00 0,00 0,00 0,00
I1C9 TIC2 1 -19,09 -6,44 0,11 18,98 6,69 0,11
I1C2 TIC1 1 0,00 0,00 0,00 0,00 0,00 0,00

Cymapsi BTpatu notyxHocti — 10,61 MBt
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BukoHaeMo po3paxyHOK JAPYroro miciasiaBapiiHoOro pesxkumy it Bapianta 4.

B nanomy micisaBapiiiHOMy pexkuMi BuKIt09aemo noBiTpsiHi JiHii: [IC1-TIC2,

TICY-TIC2,

[IC6-1IC. Pesynbrar

pucyHky 1.7 1 Tabnuisimu.
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Pucynox 1.22 — Cxema po3BUTKY Mepexi BapiaHT 4 (IicisiaBapiiiHuid pexum 2)

Tabmuug 1.48 — BxiaHi AaH1 By3IB MIC/IaBapiitHOro pexumMy 2 (BapiaHt 4)

Hasga By3na U, kB Pu, MBT Qu, MBap Usan, kB
IIC1 110 0,00 0,00 115,5
I1C2 110 51,00 21,00 0,00
I1C3 110 17,00 6,50 0,00
I1C4 110 11,30 4,50 0,00
IIC5 110 28,00 10,00 0,00
I1C9 110 19,00 6,70 0,00
I1C6 110 18,50 7,10 0,00
11C7 110 27,00 9,50 0,00
I1C8 110 11,00 5,00 0,00




Tabnuus 1.49 — BxiaHi AaH1 TUIOK MicisgaBapiitHOro pexumMy 2 (BapiaHt 4)
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HasBa BiTKH JnuHa, kM Po3pi3z, Mm> R X B
I1C2 TIC1 2 22,00 240,00 2,64 8,91 61,82
I1C3 TIC2 12,20 150,00 3,04 5,21 32,45
I1C3 TIC4 24,10 120,00 6,00 10,29 64,11
I1C4 TICS 19,80 120,00 4,93 8,45 52,67
I1C9 TIC1 28,30 120,00 6,55 11,23 69,96
I1C5 T1C2 32,80 150,00 6,49 13,78 88,56
I1C8 TIC1 34,90 185,00 5,51 14,04 93,50
I1C7 TIC8 29,50 120,00 7,35 12,60 78,47
I1C6 TIC7 25,90 120,00 6,45 11,06 68,89
I1C1 _TIC6 18,70 185,00 3,03 7,72 51,43
I1C9 TIC2 1 15,80 120,00 3,13 6,64 42,66
I1C2 TIC1 1 22,00 240,00 2,64 8,91 61,82
Tabmuug 1.50 — Pe3symbraT po3paxyHKy BYy3/dIB MICHASaBapiiiHOTO pexuMy 2
(BapiaHT 4)

Hasga By3na Pr, MBt Qr, MBap Pu, MBT Qu, MBap U, kB
I1C1 190,76 84,83 0,00 0,00 115,50
I1c2 0,00 0,00 50,96 20,98 108,85
I1C3 0,00 0,00 16,95 6,48 98,32
[1C4 0,00 0,00 11,27 4,49 100,01
I1C5 0,00 0,00 27,94 9,98 102,31
I1C9 0,00 0,00 19,00 6,70 113,78
I1C6 0,00 0,00 18,50 7,10 112,45
I1c7 0,00 0,00 27,00 9,50 108,79
11C8 0,00 0,00 11,00 5,00 107,50

Tabmuns 1.51 — PesynbTar po3paxyHKy TUIOK MiC/IsIaBapiiHOTO pexumy 2 (BapiaHT 4)

Ha3zsa BiTkHn Priou, MBT | Qmou, MBap | Imou, kA | Pxin, MBT | Qkin, MBap | IkiH, KA

I1C2 TIC1 2 0,00 0,00 0,00 0,00 0,00 0,00

I1C3 TIC2 0,00 0,00 0,00 0,00 0,00 0,00

I1C3 TIC4 16,95 6,48 0,11 -17,15 -6,20 0,11

I1C4 TICS 28,42 10,69 0,18 -28,87 -10,92 0,17

I1C9 TIC1 19,00 6,70 0,10 -19,20 -6,13 0,10

I1C5 TIC2 56,82 20,90 0,34 -59,08 -24,71 0,34

I1C8 TIC1 0,00 0,00 0,00 0,00 0,00 0,00

I1C7 TIC8 -11,09 -4,24 0,06 11,00 5,00 0,06

I1C6 T1C7 -38,97 -14,41 0,21 38,08 13,73 0,21

I1C1 TIC6 -58,37 -23,14 0,31 57,47 21,51 0,32

I1C9 TIC2 1 0,00 0,00 0,00 0,00 0,00 0,00
TIC2 TC1 1 110,04 45,69 0,63 113,19 -55,56 0,63

CymapHi BTpatu notyxxHocti — 14,22 MBr
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[lonepenHiii  po3paxyHOK HE  BpaxoBYy€  BTpaTh  MOTYKHOCTI B
TpaHcopMmaTopax Ta TEHEpaIlil0 pPEaKTUBHOI TOTYKHOCTI JIHISIMH, aje Jae
MO>KJIMBICTh OI[IHUTH TEXHIYHY pPeasbHICTh BUKOHAHHS BapiaHTy 1 BUBHAYUTH BTPATU
MOTY>KHOCTI.

Ha mnepmomy ertamni MOpiBHSHHS BapiaHTIB 3IIACHIOETHCS 3a TEXHIYHUMH
MOKa3HUKaMU 10 SIKMX BXOJSTh CyMapHa JOBXHHA JIHIA B OJHOJAHI[IOTOBOMY
oOYHCIIeHHI 1 HaWOUIBII BTpaTH HANPyTH B HOPMAJIbHOMY 1 MiC/IsIaBapiiHUX
pexuMax. Sk mpuKiIan po3paxyHKy HaWOUIbIIOT BTpAaTH HANPYTH PO3TISTHEMO
HOpMaJIbHUW pekuM Bapianty 1. HaliHmxkua Hampyra B 1ipomy pexkumi Ha [1C, BoHa
ckianae 107,75 kB. B mpoiienTax BTpaTa Hallpyru CTAHOBUTD:

AU = (115,5-107,75)/115,5*%100 = 6,71 %

B micnsiaBapiitHomy pexkumi Bapianty | HaiiHMk4a Hanpyra Ha miactaniii [1C,

BOHa ckiagae 91,21 kB, 110 B nponeHTax CTaHOBUTH
AU = (115,5-91,21)/115,5%100=23,66 %

3HAYEHHSI HOPMAJIBHOTO PEKUMY HE IEPEBUILYEh NPUIYCTUMUX 3HAYEHDb 13—
15%. A nns micnsiaBapuitHOTO peXxxuMy MepBUILYE NpUItycTuMi 3HaueHHs 18—20%.

Po3paxyHku 17151 1HIIUX BapiaHTIB 1 peKUMI BUKOHYIOThCS aHayoriyHo. JlaHi

NOPIBHSAHHS MpUBEIEH1 B Ta0. 1.52.

Tabmurs 1.52 — [TopiBHSHHS BapiaHTIB 32 TEXHIYHUMHU TTOKa3HUKAMHU

HalimenyBanHs Bapiant 1 | Bapiant 2 | Bapianr 3 | Bapianr 4
CymapHa JOBKHHA JIiHIH, KM 264,30 272,10 273,50 286,00
KisbKicTh KOMIPOK Ha JDKepenax >KMBJICHHS 37 37 36 37
BTpatu noTy)HOCTI B HOpPMaJIbHOMY PEXUMI
po6otu, MBT 4,12 3,62 3,51 3,18
Haiimenia BTpaTa noTy>KHOCTI B
nicisiaBapiiHoMy pexkumi, MBT 13,67 10,93 9,42 8,15
Haii6inp1a BTpaTa moTYyKHOCTI B
micisiaBapiiHoOMy pexkumi, MBT 14,22 13,49 10,64 10,61
Haii6inpma BTpaTa Hanpyru B HOPMaJIbHOMY
pexumi, % 6,71 4,79 5,23 4,64
Haii6inp1a BTpaTa Hanpyru B miciasiaBapiiHOMY
pexumi, % 23,66 19,99 16,05 14,88
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Amnaii3 Ta6. 1.52 Bka3ye Ha Te, 1110 He BC1 BaplaHTU TEXHIYHO MOKJIUBI.
BapianT 1 1 BapiaHT 2 HE € TEXHIYHO MOXXJIMBUMH, 3 TOJAIBIINX PO3Pa3yHKIB

1X BUKJIFOYA€EMO.
1.4 TexHIKO-€KOHOMIYHE MTOPIBHSIHHS BapiaHTIB

Jis BuOOpY ONTUMANbHOTO BapiaHTy MPOBEAEMO TEXHIKO-EKOHOMIUHE
nopiBHSIHHA. KpuTepieM oNnTUManbHOTO BapiaHTy € MiHIMYM BUTpAT, MPUBEIACHUX 0

OJIHOTO POKY [5].

3=E,K+B, (1.7)

ne 3 - IpUBEACHI 10 OJIHOTO POKY BUTPATH;
K - xamitanbHi BKIaJeHHS B OYJIBHULITBO MEPEXKI;
E. - HopMmaTuBHUM KOoedilieHT ePEeKTUBHOCTI KamiTanoBKIaaeHs, E,=0,12;
B - mopiyHi BUTpaTH BUPOOHULITBA;
[Ipu npoBeneHHI TEXHIKO-€KOHOMIYHOTO MOPIBHSAHHS 3pO0JIEHO MPUITYILIECHHS,
10 BapTICTh OOJIaJIHAHHS, OyIiBEIbHO-MOHTAXHUX POOIT 1 €KCIUTyaTallii 3MIHUINCS

MPOTOPIIIHO B MOPIBHAHHI 3 HABEJIEHUMH B JOBIIKOBIN JiTeparypi [3, 4].

1.4.1 KamitanbHi BKJIaIeHHSA

KanmitaneHi BkjajeHHs B OYJIBHUIITBO IIJICTAHIINA Ta JIIHIM BU3HAYEH1 3a
YKPYITHEHUMU TIOKa3HUKAMU €JIEMEHTIB [6].

Po3paxyHok KamiTadbHUX BKJIAJ€Hb HaBeleHOo B Tabmuui 1.53. BpaxoBaHno
BUTPATH Ha €JIEMEHTH MEPEXI BIIPI3HIIOTHCS B PI3HMX BapiaHTax Mo Ty abo 3a
KUIbKICHUMHU TTOKa3HUKAMH.

1.4.2 IllopiyHi BUTpaTH Ha EKCILTyaTallilo

Butpatn Ha ekcrutyatamito (B) ckmagatoTees 3 BUTpAT TPOMOPIIIHHUX
KamTaJlbHUX BKJIaJeHHSX (Bk) 1 BUTpaT Ha BIJIIKOAYBAaHHS BTpAT €JIEKTPOEHEPrii

(Baw). Ilepmia ckinanoBa (Bk) siBiisie co0010 BiipaxyBaHHS Ha aMOPTHU3allil0, PEMOHT



52

Ta 00CIIYyTrOBYBaHHsI OOJaJiHAHHS 1 BU3HAYAETHCA 4Yepe3 HOPMATUBHHUHN KOEDIIIEHT

BipaxyBaHb (P) BiJl KaIliTaTOBKJIACHb:

(1.8)

ne p = 0,094 nns miacranmii 1 p = 0,028 ans nositpsnux miHik 110 kB.
Po3paxynoxk Ik mpoBeneHuit B mMiICYMKOBIH TaOIUIll TTIOPIBHIHHS BapiaHTIB.

CknagoBa Baw 3amexuTs BiJf piyHUX BTpaT eleKTpoeHeprii B Mepexi (AW) i

MUTOMUX BUTPAT Ha BIAIIKOAYBaHHs BTpat enekTpuyHoi eneprii (Ce):

Baw=AW C. (1.9)

C. 3HaxomuTbcs 3a TpadikoMm [4] B 3aJIEKHOCTI BiJl BIJHOIICHHS Yacy

MaKCHUMAaJIBHUX BTpPAT OO KOC(biI_[i€HTa [momnmagaHHsaA B MAaKCHUMYM CHCPIOCUCTCMHU -

C. = f (t/on). Hac MakcuManbHUX BTpAT 3HAXOAUMO 32 (POPMYJIOIO IJIsi TUIIOBHX

rpadikiB mikoBoi ¢hopmu [5]

- (0 124 + i)z . 8760 1.10
=" 10000 (1.10)

ne Ty — YUCIIO TOAMH HAMOIBIIOr0 3aBaHTAXKEHHS.

0 2
) - 8760 = 2886 200

T = (0,124+ 10000
= 2886/0,92 =

Jqua t© / xm? 3137 roa. 3a rpadikoM 3HAXOIUMO
C.=2,4 xon / kBT - rox.
Btpatu enexTpoeHeprii B THISX 3HAXOJUMO Yepe3 4yac HalOUIbmuX BTpat [6].

AW, = APys'1 (1.11)



Tabmurs 1.53 — Po3paxyHOK KamiTaJIbHUX BKJIa/ICHb

Onun . 111 BapianT IV BapianT
No . WIS Hosu| Baprict . . |Beporof,.. . |[Bcporo
W Enement mepexi BEMiD ayeH b Kinbkic Bap- Kinbkic Bap-
Hi |OOUHULI| Th . Th .
y TICTb TICTb
[Tigcranmii
1 Kowmipku Bumuk. B 111 T 18630 2 37260 2 37260
BPY 110 xB I1C9:
2 MICTOK T 16200 1 16200 1 16200
JBa OJI0Ka KOMIpKH
3 BUMUKAUEH 11 T 8208 1 8208 1 8208
PEKOHCTPYKIIiT
4 I1C1 T 105300 0 0
5 I1C3 T 105300 0 0
IocriiiHa yacTuHA BUTpAT 0 0
6 I1C1 (30 %) 31590 0 0
7 I1C3 (30 %) 31590 0 0
Beboro no [1C Kn 61668 61668
[ToBiTpsiHi JiHIT
I1JI 3 nmpoBomamu:
8 AC-120 KM 5670 31,6 179172 44,3 |251181
AC-150 KM 5670 0 0
9 AC-185 KM 6318 0 0
10 AC-240 KM 6318 0 0
Bceboro no 11 Kx 179172 251181
Bceporo mo mepexi K 240840 312849

BTpatu noTy)HOCTI B peKMMI1 HalOIbIINX HABAHTAXKEHb PO3PaXOBaHI:

APrayvz = 10,64 MBT,
AP]‘[AV4 = 10,61 MBTT.

Brtpatu eneprii ckiaayTh 3a BapiaHTaMu:
AWy = AP -1 =10,64-2405 = 25589,2 MBT rox.
AWy = AP -1 = 10,64-2405 = 25589,2 MBT- TO1.

BurtpaTtu Ha BIAIIKOAYBaHHS BTpAT enekrpoeneprii (1.9):
Bl = AWy C. = 25589,2:100-0,000024 = 61,4 TuC. IpH;
B, = AWy Ce = 25517,1:100-0,000024 = 61,2 Tic. rpH.

53
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1.4.3 TTincyMKu OPIBHSIHHS BaplaHTIB

Pospaxynku 3a popmynamu (1.7), (1.8) naBeneni B Tabmuiii 1.54. Po3paxyHku
moKasaja, IO ONTUMaJbHIIKUM BBaxaerbcs III Bapiant, saxuii Mae OuTbIIy
NEepCIEeKTUBY B MOpPiBHAHHI 3 [V BapiaHTOM, 3 TOYKH 30pY MOJAJBIIOIO PO3BUTKY

MEpEexKi.

Tabmurs 1.54 — [TincymkoBa TaOiuIIs MOPIBHSIHHS BapiaHTIB, THC.IPH.

iﬁ[ Enement ButTpar [To3nauenns | III BapianT | IV BapianT
1 BapricTe BpaxoBaHUX €JIEMEHTIB MiJCTAHI1 Kn 61668 61668
2 BapTICTh JIHIN K; 179172 251181
3 CymapHa BapTicTh Mepexi K 240840 312849
4 [opiuHi BiZIpaXyBaHHS HA CKCILTyaTaLlito B, 5797 5797
iICTaHITIH
5 | Hlopiuni BigpaxyBaHHS HA €KCILUTYaTAIIIO JIIHIH Bix 5017 7033
6 [opiuHi BUTpaTH HA BI/ILIKO/YBAHHS BTPAT Baw 614 61.2
€JIEKTPOEHEePTii
7 [{opiyni BUTpaTH BUPOOHHUIITBA B 10875,0 12891,1
8 KamitanbsHi BKHaﬂeHggkl;pHBeHeHl 710 OJTHOTO E.K 28900.8 37541.9
9 Hageneni Butparu 3 39775,8 50433.,0

1.5 EnexTpuuHi po3paxyHKH Mepexi

B nporieci po3paxyHKiB po3TJisly MiIATal0Th TPU PEKUMHU:

— 3UMOBOT'O MAaKCUMYMY HaBaHTa>KECHHS;

— JIITHOTO MIHIMYMY HaBaHTAKEHHSI;

— HaAMOUIBII BaXKi TMICIsaBapiiiHI PEXKUMH, TMOB'A3aHI 3 BIIKIIOUYCHHIM
OKpEMHUX €JIEMEHTIB CHCTeMH, BHHHUKHEHHS SKUX 3B'S3YIOTb 3 TEpiOJIOM
IPOXO/KEHHS MAaKCUMYMY HaBaHTaKEHHS.

Ha ocHOBI aHamizy po3paxyHKy peXHUMY MeEpeki BHUKOHYETHCS OIIHKA
JIOCTAaTHOCTI PEryJIOBAIIBHOIO JIiama3oHy TpaHc)opMaTopiB, BUXOJSYM 3 YMOB
3yCTPIYHOTO pETyJIOBaHHS Hampyru Ha mmHax 10 kB migcranmii mepexi;

NEePEeBIPSETHCA CTPYMOHECYYa 3/IaTHICTh MPOBOJIIB IMOBITPSHUX JIIHIM 32 yMOBaMu
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NPUITYyCTUMOTO HArpiBaHHS; YTOYHIOETHCS OallaHC pPEaKTHBHOI MOTY)XHOCTI 3
ypaxyBaHHSM BTpAT 1 MOTYXHICTh MPUCTPOIB KOMITEHCAIII1.

1.5.1 Po3paxyHOK pexuMy 3MMOBOTO MAaKCUMYMY

JlJis po3paxyHKy peKUMY HEOOXiTHO BU3HAYUTH MTApaMETPH CXEMU 3aMilllCHHSI
eJIEMEHTIB Mepexki (JIiHii 1 TpaHchOpMaTopiB)
Jlo mapameTpiB JIiHIM BITHOCSATHCS:

— aKTUBHUM 1 IHAYKTUBHUHN OMOPH JIiHIi, K1 BU3HAYAIOTHCA 32 (HOPMYJIOHO:

R,=roxl/n, X,=x¢x1/n, (1.12)

i€ To 1 Xg — MUTOM1 aKTUBHUU 1 IHAYKTUBHUI onopu JiHii, Om/km [6];
|- moB>KWHA JIHIT, KM;
N — YKCJI0 MapaJIeIbHUX JIAHIIOT1B JIiHIi,

— PEaKTUBHA MOTYKHICTb, IKY T€HEPYE JIIHISA

Q=n,xqoxI (1.13)

JIe N;— YUCJIO0 MapaJieIbHUX JIAHIFOT1B JIHIH;
Jo— MUTOMAa peaKTUBHA MOTYXHICTh, SIKy TeHEpYye JiHisg, MBap.
HaBantaxkenHs niactanuii Ha ctopoHi BH MicTaTh y co01 HaBaHTa)XKeHHS! Ha
CTOPOHI HM3BKOi HAmpyrd 1 BTpaTu B TpaHchopmartopax. g iX po3paxyHKy
HEO0OX1HO BU3HAUUTH:

a) BTpAaTH aKTUBHOI MOTY>KHOCTI Y MarHITOMPOBO/II:

AP = 2xAPy, (1.14)

ne APy — BTpaTu akTMBHO1 MOTY>KHOCT1 XOJIOCTOTO X0y TpaHchopmaTopa;



0) BTpaTH aKTUBHOI MOTY>KHOCTI B OOMOTKaX:

AP, = (AP xSy)/(2X St won),s (1.15)

ne AP,— BTpaT akTHUBHOI OTY>KHOCTI KOpOoTKOTro 3amukanHs (K3);

B) CyMapHI BTpAaTH aKTUBHOI MOTYXHOCTI:

AP, = AP+ AP, (1.16)

I') BTpAaTy PEaKTUBHOI MOTY>KHOCTI B MAarHiTOMPOBOIAX:

AQur= 2 x AQs, (1.17)

ne AQx — BTpaTH peakTUBHOI MOTY>KHOCTI X0JI0CTOro X011y (XX)

1) BTpAaTU PEAKTUBHOI MOTY>KHOCTI B 0OMOTKaX:

AQy= (Ug% x Si»)/(2 x 100 X Sy yiom), (1.18)

ne Uc% — Harnpyra KOpOTKOro 3aMUKaHHS, %o

€) CyMapHi BTpaTH peaKTUBHOI MOTYKHOCTI:

AQr= AQcr + AQy (1.19)

AKTHBHE HaBaHT)KEHHS IT1JICTaHIIi, TpuBeeHe 10 cropoHu BH:

Py posp — P+ AP; (1.20)
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PeakTuBHE HaBaHTaXE€HHS MiACTaHIIli, MpUBeaAcHE 10 cTopoHr BH

Quposp = Qu+ AQ:— ZQu/2, (1.21)

ne £Q,/2 — peakTHBHA MOTYXKHICTh, SIKY TEHEPYIOTh JiHii, BIJHECEHA 10 IIUH
H1CTaHLIII.

YTouHEeHUI PO3paXxyHOK PEXUMIB pOOOTH MEpeki 3IHCHIOETHCS aHATIOTIYHO
PO3paxyHKaM MOMEPEeTHHOT0 PO3ALUTY 3 BUKOPUCTAHHSAM MPOTPaMHOTO 3a0€3MEUCHHS.

YTouHeHa eNeKTpuYHa cXeMa Mepexki 300pakeHa Ha pUCYHKY 1.23
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Pucynox 1.23 — YTouHeHa eeKTpUYHA CXEMa MEPEXi MPU PO3paxyHKax
3UMOBOTI'O MAKCUMYMY

Pesynbrati po3paxyHKy pexuMy HAWOUIBIIMX HABAHTAXKCHb HaBEACHI

tabmui 1.17.
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Tabmuus 1.55 — BxigHi JaHi BY3JiB PO3paxyHKy PEKUMY HaHOUIBIINX HABaHTAKEHb

3MMOBOTO MaKCUMYyMY (BapiaHT 3)

Hasga By3na U, xB Pu, MBT Qu, MBap Usan, kB
I1C1 110,00 0,00 0,00 115,50
I1C2 10 10,00 51,00 21,00 0,00
I1C3 10 10,00 17,00 6,50 0,00
I1C4 10 10,00 11,30 4,50 0,00
I1C5 10 10,00 28,00 10,00 0,00
I1C6 10 10,00 18,50 7,10 0,00
I1C7 10 10,00 27,00 9,50 0,00
I1C8 10 10,00 27,00 9,50 0,00
I1C9 10 10,00 11,00 5,00 0,00

Tabmug 1.56 — BxigH1 JaHi TUI0K pO3paxyHKY peXUMY HaWOUIBIIMX HABAaHTAXKEHb

3MMOBOT'O MakCUMyMmy (BapiaHrt 3)

Has3Ba BiTkH JiuHa, kM | Po3pis, Mmm? R X B
I[1C2 TICI 2 22 240 2,64 8,91 61,82
I1C3 TIC2 12,2 150 3,04 5,21 32,45
[1C3 TIC4 24,1 120 6,00 10,29 64,11
I1C4 TICS 19,8 120 4,93 8,45 52,67
I1C9 TIC2 1 15,8 120 3,93 6,75 42,03
I1C5 TIC2 32,8 150 6,49 13,78 88,56
I1C8 TICI 34,9 185 5,51 14,04 93,50
[1C7 TIC8 29,5 120 7,35 12,60 78,47
I1C6 T1C7 259 120 6,45 11,06 68,89
I1C1 TIC6 18,7 185 3,03 7,72 51,43
I1C2 TICT 1 22 240 2,64 8,91 61,82
I1CY TIC2 2 15,8 120 3,93 6,75 42,03

Tabmuus 1.57 — Pesynbrar po3paxyHKy BY3JIIB PO3PaXyHKy PEKAMY HaMOLIBIINX

HABaHTaXEHb 3MIMOBOT'0 MaKCUMYyMY (BapiaHT 3)

Hasga By3na Pr, MBt Qr, MBap Pu, MBT Qu, MBap U, kB

I1C1 187,16 86,68 0 0 115,50
I1C4 10 0 0 11,29 4,50 9,57
I1C5 10 0 0 27,98 10,00 9,59
I1C9 10 0 0 18,99 6,70 9,79
I1C8 10 0 0 11,00 5,00 9,95
I1C7 10 0 0 26,99 9,50 9,92
I1C2 10 0 0 50,97 20,98 9,74
I1C3 10 0 0 16,99 6,50 9,73
I1C6 10 0 0 18,50 7,10 10,02
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Tabmuns 1.58 — Pesynbrar po3paxyHKy TUIOK PO3PAXYHKY PEXUMY HAMOLIBIIMX

HABaHTAXXCHb 3MMOBOTO MaKCUMyMY (BapiaHT 3)

Hasga BiTKH Priou, MBT | Qmou, MBap | Imou, kA | Pxin, MBT | Qxkin, MBap | IkiH, KA
I1C2 TIC1 2 63,79 28,72 0,36 -64,82 -31,40 0,36
I1C3 TIC2 31,67 12,62 0,18 -31,96 -12,72 0,18
I1C3 TIC4 -14,62 -4,87 0,08 14,50 5,44 0,08
I1C4 TICS -3,16 -0,01 0,02 3,16 0,63 0,02
I1C9 TIC2 1 9,53 4,10 0,05 -9,57 -3,64 0,05
I1C5 TIC2 24,92 11,58 0,15 -25,33 -11,37 0,14
I1C8 TICI 22,07 9,83 0,12 -22,32 -9,23 0,12
I1C7 TIC8 10,95 4,84 0,06 -11,03 -3,98 0,06
I1C6 TIC7 -16,29 -5,97 0,09 16,14 6,58 0,09
I1C1 TIC6 -35,19 -14,64 0,19 34,86 14,47 0,19
I1C2 TIC1 1 63,79 28,72 0,36 -64,82 -31,40 0,36
I1C9 TIC2 2 9,53 4,10 0,05 -9,57 -3,64 0,05
T4.2 TAH-10 -5,67 -2,71 0,03 5,64 2,25 0,37
T4.1 TAH-10 -5,67 -2,71 0,03 5,64 2,25 0,37
T9.2 TIJH-16 -9,53 -4,10 0,05 9,49 3,35 0,59
T9.1 TJH-16 -9,53 -4,10 0,05 9,49 3,35 0,59
T8.2 TAH-10 -5,52 -2,92 0,03 5,50 2,50 0,35
T8.1 TIH-10 -5,52 -2,92 0,03 5,50 2,50 0,35
T3.2 TAH-16 8,49 3,25 0,54 -8,53 -3,87 0,05
T3.1 TH-16 -8,53 -3,87 0,05 8,49 3,25 0,54
T6.2 TIH-16 -9,28 -4,25 0,05 9,25 3,55 0,57
T6.1 TAH-16 -9,28 -4,25 0,05 9,25 3,55 0,57
T5.2 TPIH-25 -14,04 -6,10 0,08 13,99 4,99 0,08
T5.1 TPAH-25 -14,04 -6,10 0,08 13,99 4,99 0,08
T7.2 TPIH-25 -13,54 -5,71 0,08 13,50 4,75 0,08
T7.1 TPAH-25 -13,54 -5,71 0,08 13,50 4,75 0,08
T7.1 TPIH-25 6,75 2,37 0,42 -6,75 -2,37 0,04
T7.1 TPIH-25 6,75 2,37 0,42 -6,75 -2,37 0,04
T7.2 TPAH-25 6,75 2,37 0,42 -6,75 -2,37 0,04
T7.2 TPIH-25 6,75 2,37 0,42 -6,75 -2,37 0,04
T5.1 TPAH-25 6,99 2,50 0,45 -6,99 -2,50 0,04
T5.2 TPIH-25 6,99 2,50 0,45 -6,99 -2,50 0,04
T5.2 TPAH-25 6,99 2,50 0,45 -6,99 -2,50 0,04
T2.2 TPIH-40 -25,58 -13,04 0,15 25,48 10,50 0,15
T2.1 TPAH-40 -25,58 -13,04 0,15 25,48 10,50 0,15
T2.2 TPIH-40 12,74 5,25 0,82 -12,74 -5,25 0,07
T2.2 TPIH-40 12,74 5,25 0,82 -12,74 -5,25 0,07
T2.1 TPAH-40 12,74 5,24 0,82 -12,74 -5,24 0,07
T2.1 TPAH-40 12,74 5,24 0,82 -12,74 -5,24 0,07
T5.1 TPIH-25 6,99 2,50 0,45 -6,99 -2,50 0,04

CymapHi BTpatu notyxHocti — 4,46 MBT




60

Peeyntosanns nanpyeu
3rigso [1] va mmuax 10 kB miacTanmiii moBuaHe OyTH 3a0€3nedeHe 3yCTpiduHe
peryitoBaHHs Hampyru. Y NMPOEKTOBaHIM Mepexki OCHOBHHUM 3aCO0OM perysrOBaHHs
HANPYTH € MPUCTPOI perytoBaHHs Hampyru mifa HaBaHTaxeHHsM (PIIH) cumoBux
Tpancopmaropis. s Tpanchopmaropis, Ki BUKOPUCTOBYIOTHCS B MPOEKTOBaHIM
MEpeXi Jiama3oH peryiaroBaHHS ckiagae +£9x1.78% Big HOMIHATBLHOTO 3HAYCHHS

Hanpyru. [llkana Hanpyr peryaioBalbHUX BIATaTyKeHb MPUBEICHA HAa PUCYHKY 1.24.

7T 1191 1211 1232 1282 1273 1283 114 1334
T T T T T T T T "
1 2 3 4 g 7 7 a8 9
113 0
1 . 3 4 4 B -7 -9

113 1108 1089 1DEE 1043 1027 107 9HWE S%E

Pucynok 1.24 — Illkana Hanpyr peryiaroBaIbHUX BIATATYKEHb

P03anYHOK PETYIIIOBAHHA HAIIPYT'H BUKOHYETBCA 3a HACTYIIHOKO MCTOAUKOILO.

BusHnauaetbcst BTparta Hanpyru B Tpancdopmaropax 3a GopMysnoro

Xr

AU, = i 2 B, (1.22)

n

R
P L+
2 QH

ne P,,Q,— BIANIOBITHO aKTUBHE 1 pEaKTUBHE HABAHTAXKCHHS TT1JICTAHIIIT;
R,,X , — aKTUBHHI 1 pEaKTUBHUH OIip TpaHCHOPMATOPIB.

Hanpyra na ctoponi HH tpancdopmaropis npusenena 1o croponu BH:

U'=U,-AU, (1.23)
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3a yMoBamMH 3YCTPIYHOTO pETyJIOBaHHS HANpyrd NOpUAMAlOTh OakaHe
BIIXWJICHHS HAmpyrd Yy BIJACOTKAax BiJl HOMIH&JIBHOTO B PEXUMI HAHOUIBIINX

HaBaHTaKEHb Ugyx% = +5%, Toai Oakana Hampyra Ha mmHax HH migcraniiii Ujgax

=10.5 xB.
Uzsan = Uznom - 1,05

Po3paxyHkoBa Hampyra peryatoBaJIbHOTO BIATaTy>KEHHS:

Upare =U' —2= (1.24)

20a0xc

[Ticns po3paxyHky U,,,,, TPUAMAIOTh 32 MIKAJIOK0 JIMCHE 3HAYEHHS MIEPBUHHOI
Hanpyra U, .
baxxanuii koedirieHT Tpanchopmarrii
U,

UZ oax

Keax =

JiticHuii koediieHT TpaHchopmallli BU3HA4Ya€ThCs 3a (OPMYIIOH0:

AU,
UlTHOM ) <1 +n'Tp8>

U2T HOM

K, =

ne: AUpe, — 1ar perynroBaHHs;

Uit noms Uzt nom — HOMIHAJIBHA HATIpyTa TpaHnchopMaTopa;

n — Homep Biaranyxenus PITH tpancdopmaropa.

Jiticna nanpyra Ha ctoponi HH nigcranmii:

Uy e = L2
2 nivc KT
BigxuneHHs Hanpyru:
Us ine — U
AU% — 2 fiunc 21—1100%

2H
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Po3paxyHOK BeneTbcs 3a JIOINOMOIOK IPOIPAMHOIO 3a0€3MEYEHHs, SKE
3acTOCOBYBajiocs paimie. [lopsaok po3paxyHKy Ta 3aCTOCYBaHHS MOJCIIOBaHHS 3
BUKOPHUCTAHHAM TpadiuHOTO pPENaKTopa 03BOJIAIOTH TMPOBECTH PETYIIOBAHHS

HaIpyTH Ta BUSHAYUTH KoedirienTr Tpancdopmaiiii oopanux tpancpopmMaropis.

Tabmuug 1.59 — PerymioBaHHS Hanpyr' Ha HIMHAX MIACTAHIIT B PEXUMI 3MMOBOTO

MaKCUMyMY
Po3paxyHkoBa BesnnunHa I1C2 | IIC3 | IIC4 | IICS | IIC6 | IIC7 | IIC8 | IIC9
Hanpyra sa cropori BH 112,1 | 110,8 | 109,6 | 109,5 | 113,8 | 112,3 | 113,5 | 113,5
migcranmii Uy, kB
AxTHBHE HaBaHTaxxeHus, P,, MBt | 51,0 | 17,0 | 11,3 | 28,0 | 18,5 | 27,0 | 11,0 | 19,5
PeaKTHBHE HaBaHTaKCHHs 210 | 65 | 45 | 100 | 7,1 | 95 | 50 | 67
nifcrannii, Qn, MBap
AKTUBHHUH o1Iip
tparcopmaropa, Ry, Om
PeakTuBHuMii omip
TpancopmaTopa, X, OM
Brpartu nanpyru B
tparcopmaropax AUr, kB
Hanpyra na ctoponi HH
Tpanchopmaropis npuseneHa 1o | 108,5 | 107,9 | 106,3 | 106,6 | 110,7 | 109,6 | 110,1 | 110,6
ctoponu BH U’, kB
HowminanbHa Hanpyra oOMOTKHY Ha
croponi HH Uz, kB
baxana nanpyra Ha mmmHax HH
migcTanmii Usgax, KB
Po3paxynkoBa Hanpyra
perymoBaibHOrO Bigramyxenss | 108,5 | 113,0 | 1114 | 106,6 | 116,0 | 109,6 | 115,3 | 115.9
Ulobax, kB
CrangapTtHa Hampyra
perymoBaibHOrO Bigramyxkenns | 106,8 | 113 | 1109 | 104,8 | 115 | 1089 | 115 115

1.4 | 438 | 795 | 2,54 | 438 | 2,54 | 7,95 | 4,38

34,7 | 86,7 | 139 | 55,9 | 86,7 | 55,9 | 139 | 86,7

3,6 2.9 33 2.9 3,1 2,7 34 2.9

10,5 11 11 10,5 11 10,5 11 11

10,5 | 10,5 | 10,5 | 10,5 | 10,5 | 10,5 | 10,5 | 10,5

Uln, xB
CTyniHb perynoBaHHs -4 -1 -2 -5 0 -3 0 0
Hliiicauid xoedinient 10,88 | 10,44 | 10,42 | 10.86 | 1045 | 10,9 | 10,45 | 10,45

tpa"copmarii K;
Hanpyra na ctoponi HH Uy, kB | 10,3 | 10,6 | 10,5 | 10,1 | 10,9 | 10,3 | 10,9 | 10,9
Bigxunenns nanpyru, U,% -1,9 1 0 -3,8 3,8 -1,9 3,8 3,8

3a manumu Tabmumi 1.59 cknamaeMo cxemy 3aMillleHHS MEPExi ISl PeKUMY
HAalOUIBIIMX HAaBaHTAXXEHb 3 YypaxyBaHHSAM 3ycTpiuyHoro perymoBanHs PITH

(puc. 1.25).
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Pucynok 1.25 — Cxema 3amMilIeHHSI MEPEX1 ISl PEKUMY HAHOUIBIIHNX

HABAHTAXKEHb 3 YpaxyBaHHSM 3yCcTpiuHOTO perymoBanus PITH

1.5.2 Po3paxyHOK miciisiaBapiiiHOToO pexumy

Haii0inpim  BaXkMM  TIC/saBapiiHUM — PEXKUMOM, IO XapaKTEPHU3YEThCS
HaliHmwkunMu Hanpyramu Ha [1C6, T1CS5, I1C4 € Buxin 3 naay ainsHok [IC1 — T1C2 1
[1C2 — TICS, TIC2 — TICY, TIC1 — TIC6 npu npoXomKEeHHI 3UMOBOTO MaKCUMYyMYy.
Hacaigkom 1150T0 32 paxyHOK 3MEHIIEHHS TeHEepallii peaKTUBHOT MOTYHOCTI € 3MiHa
napameTpiB JIIHIA 1 pO3paXyHKOBOIO HABAHTAKEHHS MIJACTAaHUINA, TPUBEACHOrO 0
CTOPOHM BUIIOi Hampyru. BTpatu moTyXHOCTI B TpaHcopMaropax Ti kK, MO U y
pexuMi 3MMOBOTO MakcuMyMmy. Hampyra Ha mkepenax >kuBiieHHs ckiangae 115,5 kB.
Po3paxyHKuM BUKOHYIOTBCS AHAQJIOTIYHO HOPMAILHOMY PEXUMOBI HaWO1IBIIIX
HAaBaHTOKEHb 1 HaBeneHl B Tabmumsax 1.60, 1.61, 1.62, 1.63. PospaxyHok

peryJoBaHHs HAPYTrH npuBeneHi B Ta0auii 1.64.
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YTouHEHa eJIeKTpUYHa CXeMa MEepPEeKl HABAaHTAKEHb 3UMOBOTO MAaKCUMYMY JJIs

pO3paxyHKYy TicasaBapiiHOTO pexxuMy | 300pakeHa Ha pUCYHKY 1.26

"~
"N Ll LA AL J

] — — W Sahand

i
i

O vimea

00

Pucynoxk 1.26 — Enextpuyna cxema Mepeki HalO1IbIINX HABAHTAXKEHb 3MMOBOTO

MakcUMyMy (TicisiaBaiifHoro pexxumy 1)
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Tabmuns 1.60 — BximHi JaHl BY3JIB pO3paxyHKY MicisaBapiiHOro pexxumy 1 s

HANOLIBIINX HABAHTAKEHb 3MIMOBOTO MaKCUMyMY (BapiaHT 3)

Hasga By3na U, xB Pu, MBT Qu, MBap Uzan, kB
IIC1 110,00 0,00 0,00 115,50
I1C2 10 10,00 51,00 21,00 0,00
I1C3 10 10,00 17,00 6,50 0,00
I1C4 10 10,00 11,30 4,50 0,00
I1C5 10 10,00 28,00 10,00 0,00
I1C6 10 10,00 18,50 7,10 0,00
I1C7 10 10,00 27,00 9,50 0,00
I1C8 10 10,00 27,00 9,50 0,00
I1C9 10 10,00 11,00 5,00 0,00
Tabmmms 1.61 — Bxigai maHi TUIOK pPO3paxyHKY TiCIsaBapifHOTO pexumy |
HaANOLIBIINX HABAHTAXKEHb 3MIMOBOTO MaKCUMyMY (BapiaHT 3)
Has3Ba BiTKH JuHa, kM Po3piz, Mmm> R X B
I[1C2 TICI 2 22 240 2,64 8,91 61,82
[1C3 TIC2 12,2 150 3,04 5,21 32,45
I1C3 TIC4 24,1 120 6,00 10,29 64,11
I1C4 TICS 19,8 120 4,93 8,45 52,67
I1C9 TIC2 1 15,8 120 3,93 6,75 42,03
I1C5 TIC2 32,8 150 6,49 13,78 88,56
I1C8 TICI 34,9 185 5,51 14,04 93,50
I1C7 TIC8 29,5 120 7,35 12,60 78,47
I[1C6 TIC7 259 120 6,45 11,06 68,89
I1C1 TIC6 18,7 185 3,03 7,72 51,43
I1C2 TICI 1 22 240 2,64 8,91 61,82
T1C9 TIC2 2 15,8 120 3,93 6,75 42,03

Tabmuisg 1.62 — Pe3ynbraT po3paxyHKy By3JIiB pO3paxyHKY MiCIsaBapiiHOTO pexumy |

HaHOUTBIITMX HAaBaHTaXEHb 3UMOBOTO MaKCUMYMY (BapiaHT 3)

Hasga By3na Pr, MBT Qr, MBap Pu, MBT Qu, MBap U, xB

I1C1 195,47 112,75 0,00 0,00 115,50
I1C4 10 0,00 0,00 11,29 4,50 8,63
I1C5 10 0,00 0,00 27,98 10,00 8,42
I1C9 10 0,00 0,00 19,00 6,70 9,25
I1C8 10 0,00 0,00 11,00 5,00 9,53
I1C7 10 0,00 0,00 27,00 9,50 9,06
I1C2 10 0,00 0,00 50,99 20,99 9,25
I1C3 10 0,00 0,00 17,00 6,50 9,09
I1C6 10 0,00 0,00 18,50 7,10 8,81
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Tabmuns 1.63 — Pe3ynbrar po3paxyHKy TJIOK pO3paxyHKy MicasaBapitHOro pexxumy 1

HANOLIBIINX HABAHTAKEHB 3MIMOBOTO MaKCUMyMY (BapiaHT 3)

Hasga BiTKH Priou, MBT | Qmou, MBap | Imou, kA | Pxin, MBT | Qxkin, MBap | IkiH, KA
I1C2 TIC1 2 129,86 64,69 0,79 -134,75 -80,42 0,78
I1C3 TIC2 58,24 28,19 0,36 -59,42 -29,87 0,36
I1C3 TIC4 -41,17 -20,26 0,26 39,98 18,87 0,26
I1C4 TICS -28,62 -13,23 0,18 28,11 12,87 0,19
I1C9 TIC2 1 19,08 8,40 0,11 -19,23 -8,19 0,11
I1C5 TIC2 0,00 0,00 0,00 0,00 0,00 0,00
I1C8 TICI 58,75 28,49 0,35 -60,72 -32,33 0,34
I1C7 TIC8 45,95 20,46 0,28 -47,70 -22,56 0,28
I1C6 TIC7 18,59 8,91 0,12 -18,85 -8,65 0,12
I1C1 TIC6 0,00 0,00 0,00 0,00 0,00 0,00
I1C2 TIC1 1 0,00 0,00 0,00 0,00 0,00 0,00
I1C9 TIC2 2 0,00 0,00 0,00 0,00 0,00 0,00
T4.2 TAH-10 -5,68 -2,82 0,04 5,65 2,25 0,41
T4.1 TAH-10 -5,68 -2,82 0,04 5,65 2,25 0,41
T9.2 TIJH-16 -9,54 -4,20 0,06 9,50 3,35 0,63
T9.1 TJH-16 -9,54 -4,20 0,06 9,50 3,35 0,63
T8.2 TAH-10 -5,53 -2,96 0,03 5,50 2,50 0,37
T8.1 TJH-10 -5,53 -2,96 0,03 5,50 2,50 0,37
T3.2 TAH-16 8,50 3,25 0,58 -8,53 -3,97 0,05
T3.1 TH-16 -8,53 -3,97 0,05 8,50 3,25 0,58
T6.2 TIH-16 -9,29 -4,46 0,06 9,25 3,55 0,65
T6.1 TAH-16 -9,29 -4,46 0,06 9,25 3,55 0,65
T5.2 TPIH-25 -14,06 -6,44 0,09 13,99 5,00 0,09
T5.1 TPAH-25 -14,06 -6,44 0,09 13,99 5,00 0,09
T7.2 TPAH-25 -13,55 -5,90 0,08 13,50 4,75 0,08
T7.1 TPAH-25 -13,55 -5,90 0,08 13,50 4,75 0,08
T7.1 TPIH-25 6,75 2,37 0,46 -6,75 -2,37 0,04
T7.1 TPIH-25 6,75 2,37 0,46 -6,75 -2,37 0,04
T7.2 TPAH-25 6,75 2,37 0,46 -6,75 -2,37 0,04
T7.2 TPIH-25 6,75 2,37 0,46 -6,75 -2,37 0,04
T5.1 TPAH-25 7,00 2,50 0,51 -7,00 -2,50 0,05
T5.2 TPIH-25 7,00 2,50 0,51 -7,00 -2,50 0,05
T5.2 TPAH-25 7,00 2,50 0,51 -7,00 -2,50 0,05
T2.2 TPIH-40 -25,60 -13,32 0,16 25,49 10,50 0,16
T2.1 TPIH-40 -25,60 -13,32 0,16 25,49 10,50 0,16
T2.2 TPIH-40 12,75 5,25 0,86 -12,75 -5,25 0,08
T2.2 TPIH-40 12,75 5,25 0,86 -12,75 -5,25 0,08
T2.1 TPAH-40 12,75 5,25 0,86 -12,75 -5,25 0,08
T2.1 TPAH-40 12,75 5,25 0,86 -12,75 -5,25 0,08
T5.1 TPIH-25 7,00 2,50 0,51 -7,00 -2,50 0,05

CymapHi BTpaTtu notyxHocti — 12,72 MBt
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Tabmuus 1.64 — PerynroBaHHs HallpyTy Ha IIMHAX MIJCTAHINI B aBapiiiHOMY pexxumi 1

3MMOBOTO MAKCUMyMY
Po3paxyHkoBa BelnYMHa I1C2 | T1IC3 | 11C4 | IICS | TIC6 | TIC7 | TIC8 | TIC9
Hanpyra na cropori BH 107,8 | 105 | 101,1 | 989 | 102,4 | 104,3 | 1095 | 109,5
macranmi Uy, kB
AxTHBHE HaBaHTakenus, Py, MBt | 51,0 | 17,0 | 11,3 | 28,0 | 18,5 | 27,0 | 11,0 | 19,5
PeaKTHBHE HaBaHTaXCHHs 200 | 65 | 45 [ 100 | 7,01 | 95 | 50 | 67
nigctanii, Qu, MBap
AKTUBHUI omip
tpanchopmaropa, R, Om
PeaxtuBHwMii omip
TpanchopmaTopa, X, OM
Brparu Hanpyru B
tpanchopmaropax AU, kB
Hanpyra na ctoponi HH
TpaHchopmaropis npuseneHa 1o | 104,1 | 102,0 | 97,6 | 95,7 | 99,0 | 101,4 | 105,9 | 106,5
ctoponu BH U’, kB
Howminanpaa Hanpyra 0OMOTKH Ha
croponi HH Uz, kB
baxana Hanpyra Ha mmHax HH
miacTa"ii Uzeax, KB
PozpaxynkoBa Hanpyra
perymoBanbHOrO Bigramyxkenus | 104,1 | 106,9 | 102,2 | 95,7 | 103,7 | 101,4 | 110,9 | 111,6
Ulo6ax, xB
CrangaprtHa Hanpyra
perymoBaibHOrO Bigramyxenus | 102,7 | 106,8 | 100,7 | #H/1 | 102,7 | 100,7 | 110,9 | 110,9
Uln, kB
CTyniHb peryioBaHHs -6 -4 -7 |#H/A | -6 -7 -2 -2
Jlisicamit KoepinienT 10,85 | 10,38 | 10,33 | #H/1T | 10,35 | 10,83 | 10,42 | 10,42
TpaHncopmarii Kr
Hampyra na ctoponi HH Uy, kB 9.9 10,1 9.8 | #H/ | 9,9 9.6 10,5 | 10,5
Binxunenns nanpyru, U,% -5,7 -3,8 -6,7 | #H/I | -5,7 -8,6 0 0

14 | 438 | 7,95 | 254 | 438 | 2,54 | 7,95 | 4,38

34,7 | 86,7 | 139 | 55,9 | 86,7 | 55,9 | 139 | 86,7

3,7 3,0 3,5 3,2 3.4 2,9 3,6 3,0

10,5 11 11 10,5 11 10,5 11 11

10,5 | 10,5 | 10,5 | 10,5 | 10,5 | 10,5 | 10,5 | 10,5

Jani Ttabmumi 1.64 Bka3zyloTh Ha Te, [0 B MiCisaBapiiiHOMY pEXHUMI YMOBH
3yCTPIYHOTO PETYJIIOBaHHS HANPYTH BUKOHYIOTHCS.
YTouHeHa cxema 3amilieHHsi 3 ypaxyBaHHsM PIIH mpuBeneHa Ha pucyHky

1.27.
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Pucynox 1.27 — Cxema 3amilieHHsI MEpEXi JIJIsi 3MMOBOIO MaKCUMyMY (yTOYHEHa

cxema 3 ypaxysansm PITH)

1.5.3 Po3paxyHOK peKHUMYy JIITHHOTO MIHIMYMY

VY pexumi JITHROTO MIHIMYMY HaBaHTaXeHHs Ha ctopoHl HH migcranmiii
ckinagae 40% Big HaWOLIBIIOrO 3UMOBOTO. B 3B’S3Ky 31 3MIHOIO HABaHTaKEHHS
HEOOXITHO YTOUYHUTHU MapaMeTpu TPaHCPOPMATOPIB Ta PO3PaXyHKOBI HaBAHTAKEHHS
Ha CTOPOHI BHUIIOT Hanpyru miactadiii. [Ipu mpomy ciij BpaxoByBaTH, 110 MPUCTPOI
KOMIICHCAIlll PEAKTUBHOI TMOTYXKHOCTI B pEXUMI HaWMEHIIUX HABaHTAXXEHb
BUMUKAIOTHCS. PO3paxyHOK peXUMy BHUKOHYETHCS aHAJOTIYHO PEXUMY HAHOUIBIITNX
HaBaHTaXEHb. B pexuMi HaWMEHIIMX HABAaHTAKE€Hb IHKOJIM PEKOMEHIY€EThCS
BUBOJIUTU 3 POOOTU OJUH 3 TpaHC(HOpPMATOPIB HA KOXKHIM MIJACTaHIIi, BU3HAUYUBILN

KPUTUYHY MOTYXHICT. B TOW ke yac, Oynb-sike BUMHUKaHHS TpaHcpopMaTopa



69
NPUBOJAUTE 10 MEPEHANpPYTH, sIKa HETaTUBHO BIUIMBAE HA 130JIAI1iI0, a BMUKAaHHS B
poOOTY BUKIIMKAE 3HAYHI TUHAMIYHI 3yCHUIUIA HA OOMOTKY.

Cxema 3aMillleHHS] PEKUMY HaWMEHIIINX HaBaHTAXEHb MPHUBEICHA HA PUCYHKY

1.28.
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Pucynox 1.28 — [ToTokopo3noii i piBHI HAMPYTHU B Mepexki. PesxuM HaliMeHITNX

HaBaHTaXXCHb

[Ipyu 1BOMY e€KOHOMISI €JeKTpOeHEeprii 3a paxyHOK poOOTH OJHOTO
TpaHcdopmaTropa 3aMiCTh JBOX INPU HAWMEHIIMX HABAaHTAKCHHSX He3HayHa. B
JIOJIATOK JI0 BKA3aHUX SIBUII TP MMEPEMUKAHHSIX MOJKJIUBI MMOMUJIKUA TEPCOHAITY, SIKI
MOXYTh TMPUBECTH JO TOBHOIO TMOTAIIeHHS TIJACTaHINI 1 3amojdisiHHS Habararto

OinpImMX 30UTKIB, TOMY HE mepeadadyaeMoO BHBOJY OJHOTO TpaHchopmaTopa B
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pexuMi HaWMEHIMX HaBaHTaXXEHb. Pe3ynbrath po3paxyHKy Uil PEKUMY
HallMEHIIMX HaBaHTaXEHb MpuBeAeHi B Tabmuisx 1.67, 1.68. Ilapamerpu miHii B
IPOMY PpEXKUMI HE 3MIHIOIOThCS. PoO3paxyHOK TOTOKOpPO3MOALTY B MEpexi
BUKOHYETHCS AHAJOTIYHO PEXKHUMY HAMOUIBIIUX HABAHTAXKEHb 3a JOMOMOIOIO
nporpaMHOro 3abe3meueHHs. PerynroBaHHsS Hampyrn pO3PaxOBYETHCS TaKOX
aHAJIOTIYHO PEXHUMY HaANOUIBIIMX HaBaHTa)XEHb, ajieé B ILIbOMY pEXHUMI OakaHa
Hanpyra Ha muHax 10 kB miacranmii ckinagae 10 xB. Pesynbratu pospaxyHKy

npuBeieHi B Tabmuii 1.69.

Tabmuug 1.65 — BxigHi JaHl By37iB pO3paxyHKY peXHMY HAWMMEHIIMX HaBaHTAXECHb

JITHHOTO MIHIMYMY (BapiaHTt 3)

Hasga By3na U, kB Pu, MBT Qu, MBap Usan, kB
IIC1 110 0,00 0,00 115,50
I1C4 10 10 4,52 1,80 0,00
I1C5 10 10 11,20 4,00 0,00
I1C9 10 10 7,80 2,68 0,00
I1C8 10 10 4,40 2,00 0,00
I1C7 10 10 10,80 3,80 0,00
I1C2 10 10 20,40 8,40 0,00
I1C3 10 10 6,80 2,60 0,00
I1C6 10 10 7,40 2,84 0,00

Tabmuug 1.66 — BXiaHI 1aHl TUIOK PO3paxyHKY peXHMY HAaWMEHIIMX HaBaHTaXEHb

JITHHOTO MIHIMYMY (BapiaHT 3)

Hazsa BiTkH Jnnnaa, kM Po3pi3z, Mm> R X B
I1C2 TIC1 2 22 240 2,64 8,91 61,82
I1C3 TIC2 12,2 150 3,04 5,21 32,45
I1C3 TIC4 24,1 120 6,00 10,29 64,11
I1C4 TICS 19,8 120 4,93 8,45 52,67
I1C9 TIC2 1 15,8 120 3,93 6,75 42,03
I1C5 TIC2 32,8 150 6,49 13,78 88,56
I1C8 TICI 34,9 185 5,51 14,04 93,50
I1C7 TICS8 29,5 120 7,35 12,60 78,47
I1C6 TIC7 25,9 120 6,45 11,06 68,89
I1C1 TIC6 18,7 185 3,03 7,72 51,43
I1C2 TIC1 1 22 240 2,64 8,91 61,82
I1C9 TIC2 2 15,8 120 3,93 6,75 42,03
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Tabmuns 1.67 — PesynpTaT po3paxyHKy BY3JIIB PO3PAXyHKY PEKUMY HAWMEHIIHMX

HaBaHTaKEHb JITHOTO MiHIMyMY (BapiaHT 3)

Hazga By3na Pr, MBt Qr, MBap Pu, MBT Qu, MBap U, kB
IIC1 73,92 22,13 0 0 115,50
I1C4 10 0 0 4,52 1,80 10,19
I1C5 10 0 0 11,19 3,99 10,19
I1C9 10 0 0 7,80 2,68 10,26
I1C8 10 0 0 4,40 2,00 10,31
I1C7 10 0 0 10,80 3,80 10,30
I1C2 10 0 0 20,39 8,40 10,24
I1C3 10 0 0 6,80 2,60 10,24
I1C6 10 0 0 7,40 2,84 10,33

Tabmus 1.68 —Pe3synmpTar po3paxyHKy TUIOK PpO3paxyHKY pPEXHMY HaWMEHIINX

HABaHTAXXEHb JIITHHOTO MIHIMyMY (BapiaHT 3)

Hasga BiTKH Priou, MBT | Qmou, MBap | Imou, kA | Pxin, MBT | Qxkin, MBap | IkiH, KA
I1C2 TICI 2 25,45 8,56 0,14 -25,59 -8,23 0,13
I1C3 TIC2 12,57 3,68 0,07 -12,61 -3,32 0,07
I1C3 TIC4 -5,76 -0,90 0,03 5,75 1,69 0,03
I1C4 TICS -1,22 0,23 0,01 1,22 0,44 0,01
I1C9 TIC2 1 3,90 1,45 0,02 -3.91 -0,92 0,02
I1C5 TIC2 9,99 3,86 0,05 -10,04 -2,83 0,05
I1C8 TICI 8,81 3,05 0,05 -8,84 -1,90 0,05
I1C7 TICS8 4,39 1,94 0,02 -4,40 -0,93 0,02
I1C6 TIC7 -6,44 -1,28 0,03 6,42 2,15 0,03
I1C1 TIC6 -13,90 -3,77 0,07 13,85 4,33 0,07
I1C2 TICI1 1 25,45 8,56 0,14 -25,59 -8,23 0,13
I1C9 TIC2 2 3,90 1,45 0,02 -3.91 -0,92 0,02
T4.2 TIH-10 -2,26 -0,97 0,01 2,26 0,90 0,14
T4.1 TIH-10 -2,26 -0,97 0,01 2,26 0,90 0,14
T9.2 TAH-16 -3,90 -1,46 0,02 3,90 1,34 0,23
T9.1 TJH-16 -3,90 -1,46 0,02 3,90 1,34 0,23
T8.2 TAH-10 -2,20 -1,06 0,01 2,20 1,00 0,14
T8.1 TIH-10 -2,20 -1,06 0,01 2,20 1,00 0,14
T3.2 TAH-16 3,40 1,30 0,21 -3,40 -1,39 0,02
T3.1 TAH-16 -3,40 -1,39 0,02 3,40 1,30 0,21
T6.2 TIJH-16 -3,71 -1,53 0,02 3,70 1,42 0,22
T6.1 TAH-16 -3,71 -1,53 0,02 3,70 1,42 0,22
T5.2 TPIH-25 -5,60 -2,15 0,03 5,60 1,99 0,03
T5.1 TPAH-25 -5,60 -2,15 0,03 5,60 1,99 0,03
T7.2 TPIH-25 -5,40 -2,04 0,03 5,40 1,90 0,03
T7.1 TPIH-25 -5,40 -2,04 0,03 5,40 1,90 0,03
T7.1 TPAH-25 2,70 0,95 0,16 -2,70 -0,95 0,01
T7.1 TPIH-25 2,70 0,95 0,16 -2,70 -0,95 0,01




[Iponopxenus Tadui 1.68
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Has3Ba BiTKH Pmiou, MBT | Qmnou, MBap | Imou, kA | Pxin, MBT | Qkin, MBap | IkiH, KA
T7.2 TPAH-25 2,70 0,95 0,16 -2,70 -0,95 0,01
T7.2 TPIH-25 2,70 0,95 0,16 -2,70 -0,95 0,01
T5.1 TPAH-25 2,80 1,00 0,17 -2,80 -1,00 0,02
T5.2 TPAH-25 2,80 1,00 0,17 -2,80 -1,00 0,02
T5.2 TPAH-25 2,80 1,00 0,17 -2,80 -1,00 0,02
T2.2 TPIH-40 -10,21 -4,57 0,06 10,20 4,20 0,06
T2.1 TPAH-40 -10,21 -4,57 0,06 10,20 4,20 0,06
T2.2 TPIH-40 5,10 2,10 0,31 -5,10 -2,10 0,03
T2.2 TPAH-40 5,10 2,10 0,31 -5,10 -2,10 0,03
T2.1 TPAH-40 5,10 2,10 0,31 -5,10 -2,10 0,03
T2.1 TPAH-40 5,10 2,10 0,31 -5,10 -2,10 0,03
T5.1 TPAH-25 2,80 1,00 0,17 -2,80 -1,00 0,02

Cymapsi BTpatu notyxHocti — 0,63 MBT

Tabmuisg 1.69 — PerysiroBaHHs Hampyry Ha IIWHAX MMIJCTAHII B PEKUMI HaWMEHIIIHUX

HABaHTAXXEHb JIITHHOTO MIHIMyMY

PospaxyHnkoBa BenuunHa I1C2 | 1IC3 | TIC4 | TICS5 | TIC6 | TIC7 | TIC8 | TIC9
Hanpyra sa CT%pOI‘:];BH THACTAHIIL ) 1143 |1 113,8 | 113,3 | 113,3 | 114,9 | 1143 | 114,8 | 114,8
AKTHUBHE HaBaHT,a)KeHHH, P,, MBT 51,0 17,0 11,3 | 28,0 18,5 | 27,0 11,0 19,5
PeakTiBHE HaBaHTaXCHHS ITiJICTAHIIII, 210 | 65 45 100 | 7.1 9.5 5.0 6.7
Qn, MBap
AKTHBHuI OTip Tgifc‘b(’pmmpa’ Rl 14 | 438 | 795 | 254 | 438 | 2,54 | 7.95 | 438
Peaxrupimii Or;(‘p g”;HCq’OpMaT"pa’ 34,7 | 86,7 | 139 | 559 | 86,7 | 559 | 139 | 86,7
Brparu nHanpyru B TpanchopmaTopax 3.5 2.8 3.2 2.8 3.0 2.6 3.4 2.9
AU,, kB
Hanpyra Ha croponi HH
TpanchopmaTopiB MpuBeACHA 10 110,8 | 111,0 | 110,1 | 110,5 | 111,9 | 111,7 | 111,4 | 111,9
ctoponu BH U’, kB
HowminanbHa Harpyra oOMOTKH Ha
cropori HH Usy, kB 10,5 11 11 10,5 11 10,5 11 11
baskana wanpyra na umnax HH 105 | 10,5 | 10,5 | 10,5 | 10,5 | 105 | 105 | 10,5
miacTaii Usgax, KB
Po3paxyHnkoBa Hanpyra
PETYJIIOBAILHOTO BiIraTy >KCHHS 110,8 | 116,3 | 115,3 | 110,5 | 117,2 | 111,7 | 116,7 | 117,2
Uloax, kB
CrannaptHa Hanpyra
perymoBasibHOTO Biaranyxenus Ulx, | 108,9 | 115 115 | 108,9 | 117 | 110,9 | 115 117
kB
CTymiHb peryItoBaHHS -3 0 0 -3 1 -2 0 1
Hiicrmit Koe‘bl“‘f{m TPaHCQOpMALIT |16 o | 045 | 1045 | 10,9 | 1047 | 10,92 | 1045 | 10,47
Hamnpyra na ctoponi HH U,,, kB 10,5 10,9 10,8 10,4 11 10,5 11 11
Binxunenns nanpyru, U,% 0 3,8 2,9 -1 4,8 0 4,8 4,8
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Jani tabnumi 1.69 Bka3yoTh Ha Te€, MO B PEKUMI HAMMEHIIINX HABAHTAKCHD

TaK0’X BUKOHYETHCSI YMOBA 3yCTPIYHOTO PETYIIOBAHHS HAIIPYTH.

BucHoBKM 110 J1aBi 1

B po3naini 6yiau oOpoOiieHi mo4aTKOBI JaHi AJIsl PO3POOKH €IEKTPONOCTaYaHHs
MIPOMHUCIIOBOTO pailoHy XapKiBChbKOi 00JacTi 13 MEPCHEKTHUBOIO PO3BUTKY 10 2024
poky. byno mpoBeneHo mornepenHio OLIHKY PO3BUTKY paiioHy, po3paxoBaHi OanaHcH
aKTUBHOI 1 PEaKTHUBHOI MOTY>KHOCTI paiioHy. byno oGpano Tpanchopmaropu s
HOBOI miAcTaHiii. Po3poOneHi cxemu po3BUTKY Mepexi (4 Bapiantu). Cxemu
NepeBIpeHi Ha MOXKJIMBICTh BHUKOHAHHS BUMOI JI0 MapaMeTpiB Mepexi. BukoHaHo
TEXHIKO €KOHOMIYHE MOPIBHSHHS BapiaHTiB. OOpaHO BapiaHT 3a KpallMMH TEXHIKO-
€KOHOMIYHUMH MOKa3HUKamu. Jlns oOpaHoro BapiaHTy HPOBEAECHO YTOYHEHI
pPO3paxyHKH MJIsi PEKUMIB 3UMHBOTO MaKCUMyMY 1 JIITHbOro MiHiMyMmy. [lokazano

TEXHIYHY MOXKJIUBICTh PO3BUTKY MEPEKI 3a OOPAHOIO CXEMOIO.
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2 OXOPOHA ITPALI TA HABKOJIMIIHBOI'O CEPEJIOBUIIIA
2.1 3aranpHi TUTaHHS OXOPOHU Tpalli

3akon Ykpainu «lIpo oxopony mpami» [7] Bim 21.11.02 poky Bu3Haudae
OCHOBHI TIOJIOKEHHSI BIJJHOCHO peajizallii KOHCTHTYLIMHOTO MpaBa TPOMAJIH Ha
OXOpPOHY iX KUTTS Ta 3J0pOB’Sl B TMpoIleci TPYAOBOI IISUTBHOCTI, PETYIIOE 3a
JIOTIOMOTOIO BIJIMIOBIIAJIbHUX JIEPKABHUX OPTaHiB.

JlumioMHa poOOTa MPUCBSYCHA PO3POOIll €IEKTPOIIOCTaYaHHS POMHUCIOBOTO
paiiony XapKiBChbKOi 00sacTi sika Mae 8 enexTpuaaux migctaniii 110/10 kB pizHOi
MOTY)KHOCT1 1 JUIi PO3BUTKY paillOHYy IUIaHYyeTbcsl BBeAeHHS 9-1 miacranmii. Ha
1HKEHEepa-po3poOHMKa Mpu PoOOTI 3a KOMITIOTEPOM Jl€ psjA IMIKJIMBUX Ta

HeOe3MneyHuX (PakTopiB, 110 OB’ SI3aHO 3 MOKJIMBICTIO OTPUMAaHHS TPaBM.
2.2 BupoOHuua caHiTapis

Jana po6oTta po3po0isiiack Ha poOOYOMY MICIII, SIKE€ 3HAXOAUTHCSI HA IPYTOMY
IIOBEPCi YOTHPHIIOBEPXOBOro OyauHKy. Ilnoma mpumimeHHs ckiagae 18 Mm% mio
BI/IMOBIZIA€ CaHITAPHUM HOpPMaM, 3T1IHO 3 SKMMH HOpMa Ha OJHOTO MPaIf00vuoro
noBuHHa Oyrv He MeHm 6 Mm% Bucora npumimenss 3 M. TakuMm 4uHOM 06CAT
IPHUMILIEHHS HA OJJHOTO MPALIOKYOro ckiaanae 54 m>, mo Hopmam He mennr 20 m°. [8,
9]

[lepemix mkimmBux 1 Hebe3neyHuX (akTopiB, SKI MIIOTh NMPU BUKOHAHHI

JTUTIIOMHO1 pOOOTH HaBeaeHUH B TabmIll 2.1

Tabmuns 2.1 — Hkigusi 1 HeGe3neuHi pakTopy BUPOOHUUOTO CEPEIOBUINA

Jlxepena ix BuHUKHeHHs | [lapamerp, o HOpMyeTbes Ta

HaiimenyBanHs ¢akTopiB
HOpPMAaTHBHE 3HAYEHHS

1 2 3
Bentunarop, cucrema PiBeHb 3ByKY
1. [TigBuIIeHNI pIBEHD LIYMY OCBITJIEHHS, IPYKYBaJIbH1 La=501b (A)
TP [10]
iall;[ 121311:11 Illsleeljli:if a;ig?; biiok kuBieHHA [=0,6 mA;
pyT p U=36B[11]

Mepexi

3. [lzBHIERa nykcanis l"azopo3psiani mammu K.II. = 5% [8]

CBITJIOBOT'O IOTOKY




[Tponopxenus tad. 2.1

75

1

2

3

OCBITJIEHHS

4. Hemonik mpupoaHoro

HenpaBunbHe minanyBaHHs
pO3TallyBaHHs KOMIT I0TE€pa

KIIO, en, E, nx [12]

5. PiBeHb €JIeKTPOMAarHiTHUX
BUITPOMIHIOBaHb

EIIT monitopa, cucTeMHUi
OJI0K, Mepexa AUBJICHHS

Biacrass - 50 cm Haekoso TTIK
2-5kI'n - 25 B/M [8]

6. YipTpadioneroBe
BUIPOMIHIOBAHHS

Komm’roTep

H{inbpHICTh TOTOKY
yIbTpadioseToBOTO
BurnpominroBauHs 10 B1/m [9]

7. EMouiiini

[IepEHAaBAHTAXECHHSI, HAaIIpyra
30pPOBOT0 aHAJII3aTOPY

CKknaaHICTh BUKOHAHHS
3aBIaHHI

3HIKCHHS Peakilii KOpUCTyBaya
Ha 3BYK i cBiTiI0 Ha 40-50% [9]

8. Bibpartis

Bentuisuiiina cucrema

Bi6ponpuckopenHs, m/c?;
B1OpOMIBUAKICTB, M/C 200 X
piBHi L, Lv, b
Lv =75 nb [13]

9. BupoOHnumii mun

CratuyHa eneKTpuKa
HaKOIHWYEHA Ha MOBEPXHI
KOMIT FOTEpa

[JIK =4 mr/m® [14]

10. HecnipusiTiinsi
TEMIIEPATypy MIKPOKIIMATy

He3zanoBinbHa poOoTa onaneHHs
a00 BeHTHWIALIT

Temneparypa (T,°C),
BOJIOTICTH (¢, %),

HIBUJKICTh PyXY MOBITPS
(V, M/c) [14]

2.2.1 ITapameTpu MIKpOKIIMaTy

OnruMaibHI

Kareropii

BU3HAYACTHCA AK JIerKa — la.

napaMeTpu MIKPOKJIIMATy BCTAaHOBJIOIOTHCS 3aJ€KHO  BIJ

pobiT mo (di3uyHOMY HaBaHTaXeHHIO. PoboTa 3a KOMII'IOTEpOM

OnTuMainbH1 TapamMeTpyu METEOPOJIOTIYHUX YMOB HaBeeH1 y Tadmui 2.2. [14]

Tabnuug 2.2 — OnruManbH1 HapaMeTpu MIKPOKIIMATY

Kareropis [lepion Temnepartypa, Binnocna IBUaKICTD pyXy NOBITPA,
poOIT 1o Basi POKY °C BOJIOTICTh, % V, M/c
Jlerka - Ia XonoaHu 22-24 40-60 0,1
Tennnit 23-25 40-60 0,1

3abe3nedueHHs] HEOOX1THUX TapaMeTpiB MIKPOKIIMATY JOCATAETHCS B TEIUIAN

nepioj] poKy — KOHAMIIOHYBaHHSIM, Y XOJOJHUI — KOHAUIIIOHYBaHHSIM 1 CUCTEMOIO

onayeHns, 3rigao 3 JIbH B.2.04.05-67:2013 [15].




76

2.2.2 BupoOHUYE OCBITICHHS

OcCBITJIICHHS  BUPOOHHMYUX, JOTIOMIKHHUX  MPHUMIIIECHb

pernmamentyetbes JIBH B.2.5-28-2006 [12].

CIIy’)K00BHX 1

BukonyBana po6oTa BigHocuThes A0 111 po3psay 3opoBoi npari. MiniManbHUR
po3Mip 00’exrta po3pizaenHs Bix 0,3 1o 0,5 mm, GOH CBITIHI, KOHTPACT BEITUKHM, ITi]T
O3PSI 30pOBUX POOIT — B 3a0e3MeueHnii KOMOIHOBAaHUM OCBITJICHHSIM: Y CBITJIUM yac
001 - O0KOBE OJIHOOIYHE TIPUPOJIHE OCBITICHHS - JIBa BIKOHHUX MPOPI3H, Y TEMHUN
Yac 3arajbHe 1/4u MiCIieBe pIBHOMIPHE IITYYHE.

Y Ttabmumi 2.3 mpeAcTaBiieHI HOPMHM OCBITJICHHS [UJIsE JTAHOTO PO3psay 1

TOYHOCTI 30POBHUX POOIT.

Tabmuiis 2.3 — XapakTepucTHKa OCBITICHHS

Touticrs MiHi‘MaJII)HI/II\/JI Pospsin Xapaxte | Kontpact HOpMOBa‘He 3HAUCHHS
30pOBHX po3mip 00’ekTa 30POBHX pUCTHKA oﬁ’eKTa napaMeTpiB OCBITJIEHHS
poBir PO3pI3HEHHS, .p061T, TUIly | po3pizHe HHi | [Ipuponne, [Iryyne,
MM (miapo3psin) bony 3 ¢poHOM % JIK
BHCOKOI. 0,3-0,5 IIIB Caitiuii Benukunit 1,2 300
TOYHOCTI

2.2.3 Illym 1 BiOpawis

Jlxepenamu 1mymy B KaOIHETI MOKE CIY>KUTH TEeXHIKa: TeledoH, MPUHTED,
(dhakc, KoMIT 10TeP.

3rinno JACTY T'OCT 12.1.012:2008 [13] piBenb BiOpaiii B yMOBax
«xombopTy» HE TOBUHEH mepeBuinyBatu 75 ab. JIns 3MeHIeHHS PIiBHSA 3BYKY 1
Bi0pallii 3aCTOCOBYIOThCS JeMII(pyroUl MaTepiayiv (T'yMoBa MPOKJIaAKa il MPUHTED).

OCHOBHUMH METOJAMH 3aXHUCTY BiJl ITyMY 1 BiOpaIlii € HaCTYIIHi:

- 3HIDKEHHS IIyMy 1 BiOpaimii B Jpkepeni (IIJICTaBKH, UIYMOIOIJIMHAJIbHI
KOPIYCH) 1 HA NUIAXY MOIIUPEHHS (IIMPMU, IIYMOTIOTJIMHAIbHI CTINKN);

- 3aCTOCYBaHHSI 1HAMBIAyaTbHUX 3aC00IB Ta  OpraHi3amiiHO-TPO(ITAKTHIHIX

METO/IIB 3aXUCTY.
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[ToBiTps 30BHIMIHBOTO CEPEIOBHINA MICTUTh MO3UTHBHI Ta HETATUBHI 10HU

(Tabmn. 2.4) [9].

Tabnuig 2.4 — PiBHi 10H13a111 OBITps ipu podoTi Ha [IEOM

PiBHi KinbkicTb ioHiB B 1 cM® oBiTps
ITo3uTuBHI HeraTtusHi
MiHiMaJIBEHO 400 600
OnrumanbHi 1500-3000 3000-5000
MaxkcuMabHO 50000 50000

Jis 3axuWcTy BiJ €JICKTPOMArHiTHOrO BHIIPOMIHIOBAHHSI 3aCTOCOBYETHCS

CHGHiaHLHe MOKPHUTTA CKpaHy JUCILICA, BUKOPHUCTOBYIOTBHCA 3aXHCHI CKpPaHHU.

Hampyra enexrpomarHiTHux mnomiB y miana3zoni 1-12 xl'm, 60-300 x['p mo

MarHiTHIf 1 €JIeKTPUYHIN CKIaJ0Bid MoBHHHI BignoBigatu Bumoram no JCanlliH

3.3.2-007-98 [9] Tabu. 2.5

Tabmuug 2.5 — JlonycTumi napaMeTpy €IeKTPUYHUX HEI0HI3yI0UMX BUIPOMIHIOBAHb 1

CIICKTPOCTATUYHOI'O I10JIA

Jlonyctumi it

apaMeTpH MoJs

3a 3a Jomnyctruma nosepxHeBa
Bunu nons CNEeKTPUYHOIO | MAarHiTHOIO HIUIBHICT HOTOKY
ckianoBoio (E), | ckimamoBoro | (IHTEHCHBHICTH IOTOKY
B/m (H), A/m eHeprii), Br/m
HampyxeHicTb e1eKTpoMarHiHoro
0JIs
60 xI'n 1o 3 MI'y 50 5
3 k' 1o 30 MI'g 20 -
30 kI'g mo 50 MI'x 10 0,3
30 xI'u 1o 300 MI'y 5 -
300 k' 1o 300 I'T'x - 10
EnextpomarHiTHe 1moJjie ONTHYHOTO
Jianas3oHy B yiabTpadioiaeToBii
YaCTUHI CIEKTPY
Y ®-C(220-280mm) - - 0,001
YD-B(280-320Mm) - - 0,01
Y®-A(320-400mm) - - 10
B BuamnMmiii yacTuHi criekTpy: 10
400 =760 mm
B in¢pauepBoHiii YacTUHI CTIEKTPY: 35-70
0,76 — 10,0 mm
HanpysxeHiCTb e1eKTpUYHOTrOo MO 20 B/m

BT




78

2.2.5 Enexrpobesrieka

[Ipy mpoeKkTyBaHHI CHUCTEM  €JIEKTPOIOCTauYaHHS MOHTaX  CHJIOBOTO
eJIEKTPOYCTATKyBaHHS ¥ €IEKTPUYHOTO BUCBITJIICHHA B OyIMHKAX 1 MPUMIIICHHAX IS
EOM HeoOXilHO JOTpUMYBAaTHUCS BHUMOI HOPMATUBHO-TEXHIYHOI JOKYMEHTAIIii.
KoMmexkc HeoOXiTHUX 3aXOJIB IOJO TEXHIKH OE3IEKH BU3HAYAETHCS, BUXOIIUH 3
BUJIIB €JIEKTPOYCTAHOBKH, ii HOMIHAJIBHOI HAINpPyTd, YMOB CEPEIOBHINA, THUITY
NPUMIIICHHS i TOCTYIMHOCTI €JI€KTPOYCTAaTKyBaHHSI.

JlokymeHTOM ITYE:2007 [16] nependaveHi HACTYIHI MipH
€JIEKTPOOE3MEUHOCTI: KOHCTPYKTHBHI, €KCIUTyaTallliiH1 1 CXeMHO-KOHCTPYKTHBHI.

KOHCTpYKTHBHI ~ 3ax0jH: nepcoHanbHa ~ EOM  BigHOCHTBCS 10
enekTpoycTaHoBoK 10 1000B 3akputoro BUKOHAHHS, BC1 PyOUJILHUKY BCTAHOBJICHI B
3aKPUTHX KOpITycaxX, BCl CTPYMOBEIy4l YACTUHH PO3MIIIIEHI B 3aXUCHUX KOpoOax abo
MOKPUTI MIApOM 130J151111, IKUH BUKIIIOYA€ MOXIMBICTh JOTUKY 110 HuUX. Komm roTep
Mae poOouy 130111110 1 €JIEMEHTH 3a3¢MJICHHS.

CXeMHO-KOHCTPYKTHUBHI MIPHU: B €JIEKTPUYHUX MEpexXax 13 IIyX03a3eMJIEHOIO
HEUTPaJUIIO SIK CXEeMHO-KOHCTPYKTHUBHY Mipy O€3MEKH 3aCTOCOBYIOTH 3aHYJICHHS —
HaBMUCHE 3 €/IHAHHS METaJeBUX HE CTPYMOBEAYYHMX YAacCTHH KOMII IOTepa, L0 Y
BUIIAJIKY aBapli MOXKYTb BUSIBUTUCS 1]l HAIIPYTO0, 3 HEUTPAILITIO.

Excrumyarariiiini Mipu: npu poOOTi Ha KOMITIOTEpI HEOOX1THO JOTPUMYBATHUCS
MpaBuJl TEXHIKU Oe3meku mpu poOOTi 3 BUCOKO HAMPYTroOr0; HE MIAKIIOYATH 1 HE
BIJIKJIFOYATH KaOesl MpH BKIIOYEHIA HAMpy3l MEpexki, TeXHIYHE OOCIyroByBaHHS 1
PEMOHT MPOBOJAUTH TIILKH MPU BUMKHYTOMY >KHBJICHHI.

2.2.6 Po3paxyHOK 3aXHCHOTO 3a3€MJICHHSI

BuzHauuTH po3paxyHKOBHI CTpyM 3aMHKaHHS Ha 3€MJIIO 1 BIANOBIIHE HOMY
HOpPMAaTUBHE 3HAYECHHS OTIOPY PO3TIKAHHIO CTPYMY 3aXMCHOTO 3a3eMyIeHHS. [17]

Po3paxyHKOBUM CTpyM 3aMUKaHHS — 1€ HAWUOUIBIIMI MOMXJIMBHUN Yy AaHIA
eJICKTPOYCTAHOBIII CTPYM 3aMUKaHHS Ha 3eMII0. {7151 eleKTpOoyCcTaHOBOK HAIpPyroko
10 1000 B cTpyM 0IHONOJIFOCHOTO 3aMUKaHHS Ha 3eMJIt0 He nepeBuinye 10 A, tomy

10 HaBITh MPU HAUTIPIIOMY CTaHI 130JIA1Ll11 1 3HAYHOI €EMHOCTI o1ip (a3u mo10 3emil
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He OyBae menme 100 OM. HopmaTuBHE 3HauY€HHsI OINOPY 3aXMCHOTO 3a3eMJICHHSI

IPAaKTHYHO HE 3aleXHUTh BiJ 1poro ctpymy 1 3rigHo 3 [IYE [16] He moBuHHO
NIEPEBUIIYBATH MEBHI 3HAUCHHSI.

B enextpoycranoBkax Harpyrow mnoHaa 1000 B 3 i301b0BaHO0 HEHUTpaJLIIO

pPO3paxyHKOBE 3HAYEHHS CTPYMY 3aMUKaHHS Ha 3€MJII0 MOXK€ OyTH BHU3HAYEHE 3a

TaKOI0 HaIBEMITIPUYHOIO (POPMYJIOIO:

L == (35l +1,) 2.1)

ne U, — miHiiiHA Hampyra Mepexi (Ha BHCOKIM CTOpOH1 TpaHchOpMaTOpPHOI
MiIcTan1ii), kB;
l,, l; — IOBXHMHA EJNEKTPUYHUX 3B’S3aHUX BIJAMOBIJIHO KaOEIbHHUX 1

MOBITPSHUX JIHIN, KM.

10
I, = 555(35 50 +60) = 52

BinnoBigHi OTpUMaHOMY pPO3paXyHKOBOMY CTPYMY 3aMHMKaHHS Ha 3€MIIIO
HOPMAaTHBHI 3HA4YE€HHs ONOPY MPUCTPOIO, 10 3a3zeMiroe, (3Y) BuUOMparOThCA MO
Tabun. 6.1.

[Ipu cnonmyudenni 3I1 pi3HUX HANPYTr 4M MPU3HAYEHb MPUHUMAETHCS MEHIIE 3
HEOOXI1THUX MpaBUJIaMU 3HAYEHHSI OTIOPIB.

Bu3zHaunTi HEOOX1AHMI OMIp MITYYHOTO 3a3eMJTIOBaYA.

[Ipu BUKOpUCTaHHI TPUPOAHUX 3a3eMITt0BaviB Ru BU3HaYaeThCs 3a HOpMyIor0

ReR;

R, =
u Re_R3

, Om (2.2)

ne Re — omnip po3TikaHHIO CTpyMy NPUPOJHUX 3a3eMIltoBaviB, Om;
R, — HEOOX1THHI OITip MTYYHOTO 3a3eMitoBada, OM;

R, — po3paxynkoBuit HopmoBanuii omip 311, Om.
R 24 -6
24 -6

[Ipn BiACYTHOCTI MPUPOJHUX 3a3€MIIIOBAYIB HEOOXITHUH OIIp MITY4HOTO

= 8,0 Om

3a3eMIIIOBava JOPIiBHIOE PO3paxoBaHOMY HOpMOBaHOMY omopy 3I1:
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Ru=R3. (2.3)

BuznaunT po3paxyHKOBHUI TUTOMHIA OTIip 3eMJIi 3a (HOPMYJIOIO:
P=Psum - Y (24)

7€ p — PO3paxyHKOBUN NUTOMUH omip 3eMii, OM:M;
Peuv — TUTOMUIN OTIIP 3€MJTi, OTPUMAHUN y pe3yNbTaTi BUMIpiB, OM M;
y — KOe(]IIIEHT CE30HHOCTI, III0 BPaxOBYE IMPOMEP3aHHS YW BHCUXaHHS
IpyHTY (BuOHMpaeThcs no tabmn. J12.4, J12.5)
p=180 - 1,3 =234
OO0uncIuTH  Oomip  PO3TIKAHHIO CTPYMY OJAMHOYHOTO  BEPTUKAIBHOIO
3a3emiitoBada RB , OM. Y BUNaJIKy CTpUKHEBOTO KPYyIJoro mnepepisy (TpyouyacToro)

3a3eMJII0Baya, 3ariau0JIeHOT0 B 3eMITI0, pO3paxyHKoOBa (popMylia Mae BUTIISA

R, =2 (24522, On 2.5)

J€ P — PO3PAaXyHKOBUH NMHUTOMHUU OMIp I'PYHTY, BU3HAUYECHUU 3a (HPOPMYIIOIO
(2.3), Om*m;
| — MoBKKMHA BEPTUKAIBHOTO CTPUKHS, M;
d — giameTp nepepizy, M;
t — BiJICTaHb BiJI MOBEPXHI IPYHTY /O CEPEAUHU JOBXKUHH BEPTUKAIHLHOTO

CTPHKHS, M.

p 234 23 1 4443
6_2n-3<"0,012 2443

Po3paxyBatu HaOnmxkeHy (MIHIMAJIbHY) KIJIbKICTh BEPTHUKAJIBHUX CTPUKHIB

) = 79,5 Om

n' =t (2.6)

Ry

ne Ry — omip po3TikaHHSI CTpyMy OJIMHOYHOTO BEPTHUKAJIBHOTO 3a3€MIIIOBAyYa,
Owm;
R, — HEOOX1THMIA OTIIp MTYYHOTO 3a3emiitoBada, OM.

795

=——=10
8,0

n
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OTpuMaHy KUIbKICTb CTPHXKHIB OKPYIJISIFOTH JI0 TOBIJKOBOTO 3HaueHH [19].
BuszHauntu KOH(QIrypaliro TpymoBOTO 3a3eMiioBadya — pAd YM KOHTYp — 3
ypaxyBaHHSM MOXJIUBOCTI HOTO pPO3MIILICHHS Ha BIABEICHIN TEPUTOPIi 1 BIAMOBIAHY
JOBKUHY TOPU30HTAIBHOI CMYTH:

32 KOHTYpOM
I.=1,05-a-n,wm; (2.7)

=105 3-10=315

pAn
,=1,05-a-(n-1),m (2.8)
I,=1,05 3-(10-1)=28,4
€ a — BIACTaHb MDXK BEPTUKaJIbHUMHU CTPUXKHSMH, M, OOyMOBJEHa 31

CIIIBBIAHOIIEHHS: a=k - I;;
k — koe(imieHT KpaTHOCTI, AKUH AOPiBHIOE 1, 2, 3;
1, — TOBXXMHA BEPTUKAIBHOTO CTPHKHS;

N — KUIbKICTh BEPTUKAJIBLHUX CTPUIKHIB.

OO0YHCTUTH OMIp PO3TIKAHHIO CTPYMY TOPHU3OHTAIBLHOTO CTpUkHS Rr , Om.
Po3paxynkoBi ¢opmynu HaBeaeHO B Tadn. 7.6. [17]. ¥V Bumaaxy ropu3OHTaILHOTO

CMYTOBOTO 3a3eMIIIOBa4Ya PO3paxyHOK BUKOHYETHCS 32 (DOPMYIIOF0:

2
R, =--n>=, Ou (2.9)

JIe p — pO3paxyHKOBUM MUTOMHI orip IpyHTY, OMM;

| — mTOBXWHA TOPU3OHTAITBHOI CMYTH, M;

b — mmpuHa cMyrH, M;

t — BIZICTaHb BiJ] HOBEPXHI IPYHTY JI0 CEPEIMHU TUPUHHA TOPU3OHTAIILHOT
CMYTH.

234 2-31,5%

Re= 273150056 11

=12,3
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Bubpatn koedilieHTH BHUKOPUCTAHHS BEPTUKAIBHUX CTPWKHIB (1)) 1

TOPU30HTAIBHOI CMYTH (1)) 3 YpaxyBaHHSAM KIJTbKOCTI BEPTUKAJIBHUX CTPUKHIB (n) i
BIJTHOIIICHHS BIJICTaH1 MIX CTPKHAMH () 10 ix noBxkunu (l;) (Tabdm. 7.8, 7.9) [17].

Po3paxyBaTi  €KBIBQJIGHTHHUH OMip pO3TIKAHHIO CTPyMy TPYIOBOTO

3a3C€MJII0Ba4a

R,R.

P - Ren.+R.Mgn (210)

ne Ry , Ry — BiIMOBIIHO OMOPY BEPTUKAIBHOTO CTPHIKHS 1 TOPU30HTAIIBHOT
cmyru, Om;
Ns » Mr — BIAMOBITHO KOE(DIIEHTH BUKOPUCTAHHS BEPTUKAIBLHUX CTPUKHIB 1
rOpU30HTaIBHOI cMyTH, OM;

N — KUIBKICTh BEPTUKAJIbHUX CTPUKHIB.

p 79,5 - 12,3 _
?°795.0,82+12,3-0,68-10

OTpumaHuil Omip PO3TIKAHHIO CTPyMY T'PYIOBOIO 3a3eMJIIOBa4ya HE MOBUHEH

6,6

NepPEeBUIIyBaTH HEOOX1THUM OMip, BU3HaUYEHUH y MyHKT1 7.4.2.3:
Ry <Ry (2.11)

6,6 < 8,0

Koo oTpUMaHui oOmip TPyNOBOTO 3a3emiroBada Ry, 3a10BOJIBHSE yMOBI
(2.11), po3paxyHOK BBa)Ka€TbCsl BUKOHaHUM. SIkio R, Ouibllie uM 3HaYHO MEHIEe
HeoOx11HOTo (> 20%), cilil BHECTH BUNPABIICHHS B nonepeaHto cxemy 311

— 3MIHUTH KUTBKICTh BEPTUKAIBHUX CTPHIKHIB,;

— 3MiHUTH KOoHiryparttito 3I1;

— 3poOUTH MOBTOPHUI PO3pPaxXyHOK, HOUYMHAIOUU 3 popMyH (2.6).

TakuM 4yuMHOM, 3aXMCHE 3a3€MJICHHS PO3PAaXOBYETHCS IUIIXOM MOCIIIOBHUX
HaOJIMKEHb.

Po3paxoBani napamerpu 311 HaBecTn B Tabnuio 2.6.
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Tabmurs 2.6 — Po3paxoani napamerpu 311

= =
s = =
Bl 2| w | E| Bl | el S]|S|2]5
g, A =) 5 ol = o o e S|
= ~ a4 Qﬁ (a7
234 60 I 10 28,4 0,68 0,82 79,5 12,3 6,6 8

BucnoBok: [Ilicasi Bu3HAYeHHS OCHOBHUX KOHCTPYKTHBHHX IapaMeTpiB
3a3€MJICHHSI BCTAaHOBUB , L0 OIIP PO3TIKaHHsS CTPyMy I'pYyIOBOro 3a3emiroBada Ry

HE MIEPEBUIIY€ HOPMATUBHE 3HAYCHHS Ry .

2.3 IToxexHa 0e3reka

Bigmosimro mo sBummor JIbBH B 1.1.7-2002 [18] moxexHa Oe3meka
3a0e3MeuyeThCsl HACTYIMHUMHM MipaMH, IO 3aCTOCOBYIOThCS JI0 Karteropii B:
CUCTEMOIO 3aM00IraHHs MOKEXK; CUCTEMOIO MOXKEKHOTO 3aXUCTY; OpraHi3alliiHuMu
3aX0IaMH III0J0 NOKEKHOI O€3MEKH.

3ano0iraHHsi TMOXEX1 JIOCSATAEThCS HACTYIMHUMHU MipaMH: 3amoOiraHHs
YTBOPEHHIO TOPIOYOTO CEpPEeAOBUINA; 3amo0IiraHHs YTBOPEHHS Y TOPIOYOMY
CEpEIOBUII PKEepe 3araatoBaHHS.

st 3MeHIeHHsT HeOe3MeKH YTBOPEHHS B MAJIbHOMY CEPEIOBHUII JKEpe
3anajroBaHHs Mepe0ayeHo:

— BUKOPUCTAHHS YCTaTKyBaHHS, [0 BIJAMOBIAA€E KJIACy MOKEK00€3MeUHOI 30HH
[1-ITa; cTyminb 3aXUCTy eleKTpoanapaTrypu nmoBuHHa OyTu He MeHie [P-44, cTymiHb
3axucTy cBiTWIbHUKIB [P-23, Bignosigno qo HITAOIT 0.00-1.21-98 [19].

— OJMCKaBKOBIBI OYJIHMHKIB, CHOPY/UKEHD 1 YCTaTKYBaHHS, JJISI JAHOTO KJacy
noxke:xoneoesneku, 300U [1-11a 1 MiceBOCTI 13 cepeIHbOI0 IPO30BOI0 AIIBHICTIO 20
1 OUIbIIIe TPO30BHX TOJMWH y PIK, TOOTO Il YMOB M. XapkoBa BcTaHoBiieHa III
Kareropist 0muckaBko-3axucTy Bianosiauo a0 JACTY b B.2.5-38:2008 [20];

— 3a0e3MeyeHHs] 3aXUCTy BiJi KOPOTKOTO 3aMHUKaHHS (KOHTPOJIb 130JI111,

BUKOPHCTaHHS 3aNI001KHUKIB);
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— 3aCTOCYBaHHS 3a3eMJICHHS 3aXMCHOTO €KpaHa [JIi CTOKY CTaTHYHOL
CIICKTPUKY;

— BHUKOPHUCTAHHS MJSl TaciHHS TOXKEX1 y MOYATKOBIM CTajaii BYTJIEKUCIOrO
Borueracuuka BB-2.

OpranizaiiiHuMU 3aX0aMH MPOTUIIOKEKHOT MPOPIIAKTUKH €:

— HaBYaHHS BUPOOHUYOTO TIEPCOHATY MTPOTUIIOKEKHUM TTPaBUIIaM;

— BUJIaHHS HEOOXITHUX IHCTPYKIIiH, IJIaKaTiB, 3ac001B HAOUHOI aritaiii, IjaHy

eBaKyarlii MepcoHany y BUIMAJKY TMOXKEXI.
2.4 OxopoHa HAaBKOJIHUIIHBOTO CEPEIOBUIIA

3akoH Ykpainu «IIpo 0XOpoHy HABKOJMIIHBOIO IMPUPOJHOTO CEPEIOBUILA»
[20] perymroe BIAHOLIEHHS B O0JAacTi OXOPOHW, BUKOPUCTaHHS Ta BIATBOPEHHS
IPUPOJIHUX PECYpCiB, MOMEPEIKY€E Ta JIKBIye HETaTMBHUM BIUIMB TOCIIOAAPCHKOT
JISJIBHOCT1 Ha HABKOJIUIIIHE CEPEIOBUIIIE.

EOM cknagaeThest 3 6araTb0X KOMIIOHEHTIB, SIKI CKJIa/Ial0Th CYTTEB1 TPYAHOIIII
npu ix yrunizamii. [lepepoOka Takux maTepiaiiB MICHs €KCIUTyaTalii 00JiaJHaHHS €
OJIHIEIO 3 TOJIOBHUX €KOJIOTTYHUX MPOOJIEM HAIIOTO Yacy.

BuCHOBOK: 3 MNPUBEACHOrO pO3AULYy BHMJHO, IO JOTPUMAHHS BCIX BHIIE
HABEJICHUX HOPMOBAHUX NapameTpiB IIKIAJMBUX BUPOOHMYMX (HAKTOPIB J03BOJIE

3a0e3MeunTH 3710pOB1 Ta Oe3MeUHi YMOBH Tparli.
BucHoBku 110 r1aBi 2

VY xoxi BukoHaHHs po3ainy «OXopoHa mparli Ta HaBKOJIUIITHHOTO CEPEIOBUIIIA
Oynu BHKJIAJICHI OCHOBHI 3agadyli B 00JIacTi OXOpOHW TIpalll, JaHa KOpPOTKa
XapaKTEPUCTHKA PO3POOIIOBAIBHOIO 00'€KTY B IJIOMY 3 YypaxyBaHHSIM CTYIIECHS
Oesnekyu i 0OCIyrOBYHOYWOTO TepcoHany. BiamoBiiHO 10 1HAWBIIYaIbHOTO
3aBJlaHHs OyJI0 IPOBEJEHO PO3PAXYHOK 3aXHCHOTO 3a3€MIICHHS.

VY uinomMy, 3axou, po3poOJieHl B TaHOMY PO3/IiJI, CIIPSIMOBAHI Ha CTBOPEHHS

Oe3MmeyHrX YMOB TIpaili 1 TOTPUMaHHS €KOJIOTTYHUX HOPM 1 MMPaBHUJI.
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3 EKOHOMIYHA YACTHHA

3.1 BruiuB eKOHOMIYHUX MMOKAa3HHUKIB HA PO3POOKY CUCTEMH

€JIEKTPOTIOCTAa4YaHHs TPOMHUCIOBOTO PaiOHY 1 BUOIp €JIEKTPOTEXHIYHUX €JIEMEHTIB

st 3a0e3neueHHs PO3BUTKY KpaiHU B YMOBaxX KOHKYPEHTHOI'O CEpEIOBHIIA
HEOOX1THOI0 YMOBOIO € HasBHICTh PO3BUHYTOTO BIIACHOTO BUPOOHUIITBA. | B YKpaiHi
JUIsL IbOTO € BCl YMOBH, € PI3HOMaHITHa CHUPOBHHHa 0a3a, TaKoXX € PO3BUHYyTa
KOMYHIKaIlis (IOpOTH, 3B'S30K), III0 MOXKE 3a0€3MEUYUTH JIOCTABKYy MaTepiaiiB s
BUPOOHUIITBA 1 TOTOBY MPOAYKIIO. AJie PO3BUTOK 1 CTIKY [ISIIBHICTE MOXKE
3a0e3neunTy TiIIbKU 0e3301iHe MoCTayaHHs eJIEKTPUKH BIIMOBIIHOT sIKOCTI. CyuacHi
BUPOOHMYTBA 1 TEXHOJOrI 0a3ylOThCS Ha BHUKOPHUCTAHHI €JIEKPUYHOI eHeprii. Bin
JIOCTYMY J0 €JIEKTPUYHOI €HEprii B Cy4aCHOMY CEPEIOBHII 3aJIEKUTh MOXJIUBICTh
po3TalryBaHHsl TUX a00 IHIIUX TEXHOJOTIYHUX IUKIIIB. A I1HA €JIEKTPUYHOI €Hreprii
HaIpsMy BIUIMBA€ Ha COOIBAPTICTh TOTOBOI MPOAYKIIi. A SKIIO BpaxyBaTH CTIUKY
TEHJCHIIII0 MEPEXOAY A0 €JEKTPUYHOI TSATU HA TPAHCHOPTI, TO 1 MUTAHHS JIOTICTUKU
TaKOX BKpail YyTJIMBI JO pPO3Taly’KEHHOCTI EJEKTPUYHOI MEpPEkli 1 BapTOCTI
€JIEKTPUYHOI €HEPTTIi.

Po3pobka enexTponocTayaHHs MPOMHCIOBOTO paloOHy Mae Heabu sKe
3HAYeHHsS JJI1 PO3BUTKY KpaiHU B WiJOMYy. BuXonasum 3 1bOTO A JOCSITHEHHS
MIHIMAaKCHUX €KOHOMIYHMX ITOKA3HHUKIB €HEPreTHUYHOI CHUCTEMHU IUTAHHS PO3POOKH
SJIEKTPUYHOT MEPEXi MPOMHUCIOBOTO paliOHy HEOOX1THO MPOBOJUTU 3 YpaXyBaHHIM
€KOHOMIYHOI CKJIaJ0BOI.

B nmamHOMYy  mpOEKTI  pO3IJISSHYTO  PO3BUTOK  €JIEKTPOCIOCTaYaHHS
MPOMHUCIIOBOTO panoHy a0 2024 p. Mera JQUIUIOMHOTO MPOEKTa € OTPUMAaHHS
OOrpyHTYBaHHSI WIOJI0 PO3BUTKY 1 PEKOHCTPYKIIi EJIEKTPUUYEHUX CMEPEex
npomucioBoro paiiony "FOCC" 3 ypaxyBaHHSIM 3MiH B HABAaHTA)XCHHSIX 1 BBEJICHHIO B
JIIF0 HOBOT M1ACTaHIT

Y OCHOBHI YacTHHI JWUIUIOMHOTO TPOEKTY POOUTHCS PO3PAXYHOK TaKUX

3aBaHb:
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1 PosrisiHyTo OanaHc MOTYKHOCTEW 1 BU3HAYEHO MOTPeOy B KOMIEHCYHOUMX
MPUCTPOSIX.

2 TlepeBipeHO BiAMOBIAHICTD ICHYIOUMX MOBITPSHUX JIHIN MIOAO 3011bIIEHHIO
MEePETOKIB MOTY)KHOCTI, BU3HAYEHO OOCAT PEKOHCTPYKIIi MIF0YMX Ta OYIIBHHUIITBA
HOBUX JIIHIN.

3 BuOpaHo pallloHaJIbHYy CXEMy €JIEKTPOIIOCTauYaHHId 3 ypaxyBaHHSIM
chOpMOBAHUX HA JIaHUW MOMEHT MEpEeX 1 MEPCHEKTHB PO3BUTKY IMPOMUCIOBOIO
painoHy.

4 TlepeBipeHo BIAMOBIAHICTh TpaHC(HOPMATOPIB HA MOHIKYIOUMX I1CTAHIIISAX.
JlaHO pexoMeHallii o iX 3aMiHi.

5 PosrasinyTo ocHOBHI pexkumu mepex 110 xB.

6 3a0e3medyeHO peryioBaHHS HANpyrd y CIOXHBAa4YiB 1 KOMIICHCAIIO
PEaKTUBHOI MOTY>KHOCTI.

7 BubpaHo cxemy 1 OCHOBHE 00J1aHAaHHS, HOBOI IT1ICTaHITi.

[IpoekTyBaHHS BEAETHCS 3 YpaxyBaHHSIM BHMOT 1 BKa3iBOK HOPMATHBHOI
JiTepaTypu

[IponioHy€eThCS BHKOHATH CEKOHOMIYHMM aHai3 1 B SKOCTI EKOHOMIYHMX
MOKa3HUKIB BUKOPUCTOBYBATH MUTOMI KaliTajdbHI BUTPATH 1 TUTOMI €KCIUTyaTalliHI

BUTpPATH.
3.2 Bu3HaueHHS CyMH KamiTalbHUX BKJIAJICHB

KaniTtanbHi BKJIaJ€HHS B OCHOBHI (POHIIM €HEProoO'€KTIB BU3HAYAIOTHCS HA
OCHOBI KOIITOPHCHO-(DIHAHCOBOTO PO3PAXYHKY. 3BEJACHUNU KOIITOPUC € OCHOBOIO JJIS
IJIaHyBaHHSI OYJIBHUIITBA €HEProo0'eKTy 1 Horo (iHaHcyBaHHs. BiH MicTuTh y coO1
3aTpati Ha OyjAiBeNbHI POOOTH, yCTaTKyBaHHS, MOHTa)XHI poOOTH 1 T.A., TIOBHUM
00CST AKMX BU3HAYAETHCS BIAMOBIIHO JO JAAHUX MPOEKTY 3a CKJIAJ0M YCTaTKyBaHHS
H 00CsAroM PEeMOHTHHUX POOIT HAa OCHOBI JIIOYMX JOTOBIPHUX I[IH Ha OYJIBENbHI 1
MOHT@)XH1 po0OOTH, TapudiB Ha TEPEBE3CHHS, HAKIAJHUX 3aTpaT 1 IJIAHOBUX

HAKOIIN4YCHDb.
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3araipHa CyMa KamiTaJbHUX 3aTpaT BU3HAYaeThCS fAK CyMa JO0OYTKiB
YKPYITHEHOI PO3IIHKH KOKHOTO €JIEMEHTa MEpeXi Ha HWOro KimbKicThb. Pesynbratu

pPO3paxyHKiB 3BOAUMO B Tabmuirio 3.1.

Tabmurs 3.1 — Po3paxyHOK KamiTaabHUX BKIIAJICHb

VYkpynHeHa Cyma
Ne . On. . . )
A Enement mepexi M KinmpkicTh | po3IiHKa, KalliTaIbHUX
' TUC.TPH. |BUTpPAT, TUC.TPH.
1 ANapaThe BUKOHAHHA Hr- 6 4385,70 26314,20
MTOHIKYBAJIBHOT ITiICTAHITI
Butpatu Ha i’ e qHaHHS 10 IIT.
2 BHCOKOBOJIBTHOT Mepexi (ITPOEKT, 2 4505,70 9011,40
ceprudikarisi, BAKOHaAHHS POOIT)
Pazom mo mepexi 35325,60

YMOBHO BCl poOOTH 3 MIATPUMKH CHCTEMH €JIEKTPOIOCTayaHHS B poOOYOMY
CTaH1 MOKHA PO3JUIMTH HA JIBI TPYIU: €KCILTyaTaIliiHI 1 PEMOHTHI.

Jlo cknany excIulyaTaliifHuX BXOASITh HACTYITHI pOOOTH:

— peBI3is Ta OTJISAM CJEKTPUUHHUX JIHIN 1 MIACTaHIIA B 00csArax 1 B TEPMiHH,
nependayeni [IpaBuinamu TEXHIYHOT €KCILTyaTallii;

— MOTOYHUH 1 [103a4€PTOBUI PEMOHTH yCTATKyBaHHS, OYJIMHKIB 1 €JIEKTPHUYHUX
YCTaHOBOK;

— 00CITyroByBaHHS yCTaTKyBaHHS, €JEKTPOYCTAaHOBOK, OYJIMHKIB 1 CHOPY;

— KOHTPOJIb 3HAHb 1 MIABUIICHHS KBai(ikaIlii eKCIuTyaTaliifHoro mepcoHany.
[TepepaxoBani pobotu cknamarTh 80-85% obcsary Bcix pooOiT.

Jo ckiamy MOHTaXHUX POOIT BXOAUTH MOHTaX IaHEJIeW, MOHTaX JIOTKIB 1
KaOeJIbHUX KaHaIIB, MPOKIAIaHH 1 11 € JHAHHS KaOeiB, IMAKIIOUSHHS MMaHeIeH 10
1HBEpTOpa 1 IHBEPTOpa A0 MEPEXI, HAIArOJKEeHHS podouux pexumis. LI pobotu
cknagatotbh 65-80% o06csry Bcix poOir. IllopiuyHa BapTicTh KamiTaJIbHUX PEMOHTIB

ckianae 2-3% BapTOCTI OCHOBHUX (DOH/IIB.
3.3 IlousaTTd 1HBECTHUIT

[aBecTHIii - BITHOCHO HOBHMM IS Hamioi €KOHOMIKM TEpMiH. Y pamKax
[EHTPAII30BaHOI TIJITAHOBOI CHUCTEMU BUKOPUCTOBYBAJIOCS TOHSTTS "KanimainbHi

eknadenns". TloHsaTta "ineecmuyii” mmpiie, HIX MOHITTS "kanimanvhi exaiadenusn”.
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IaBecTHIii MICTATH y €001 K peaidbHl, Tak 1 NOpPTdENIbHI I1HBECTHIli, TOOTO
BKJIAJICHHS B I[IHHI Taniepy ¥ aKTHBY 1HIIHMX T1IITPHUEMCTB.

CyJacHUl €KOHOMIYHHMI CJIOBHHK BH3HA4Ya€ I1HBECTHII SIK JOBIOCTPOKOBI
BKJIaJICHHS NPUBATHOT'O UM JEP’KABHOTO KamiTaly y BJIACHIM KpaiHi YM 32 KOPJOHOM 3
METOI0 OJIEpKaHHS JOXOIy B MIANPUEMCTBA PI3HUX Taiy3ei, HiANPUEMHHUIIBKI
MPOCKTH, COLIAIBHO - €KOHOMIYHI MPOTrpaMH, IHHOBAIliMHI MPOEKTH. [HBecTuIii
JAI0Th BlJJIauy Yepe3 3HAYHUN TEPMIH MICIIsl BKIAJCHHS.

CnoBo "ineecmuyis" TOXOIWTH BiJ JIATUHCBKOro 'invest”, 10 O3HAYae
BKJIajaTH. B ngaHuil yac 3HaYeHHs 1HBECTHUIIM B €KOHOMIIll MiAMPHEMCTBA JOCUTH
BUcOKe. [[ns Toro 1mo0 MIAOPHUEMCTBO MOIJIO YCHIIHO (PYHKIIOHYBATH,
M1JBUIIYBATH SIKICTh MPOJYKLIi, 3HHKYBaTU BUTPATH BUPOOHUUTBA 1 MIABUIIYBATH
KOHKYPEHTO3JIaTHICTh CBO€i MPOAYKI[li, BOHO IOBUHHO HAaNpaBisATH (I1HAHCOBI
pecypcH Ha TOTOYHI BUTPATH 1 HA 1HBECTHIIII.

[HBecTuili 3a0e3neuyoTh AMHAMIYHUN PO3BUTOK MIAMPUEMCTBA 1 JJO3BOJISIIOThH
BUpPILIYBAaTH TaKl 3a/Jadl, SIK PO3IMIMPEHHS BJIACHOI MIAMPUEMHUUBKOI AISUIBHOCTI 32
paxyHOK HarpoMaJKeHHs1 (pIHAHCOBHUX 1 MaTepialibHUX PECYPCIB; MPUIAOAHHSI HOBHUX
HIPUEMCTB; TUBEPCU(BIKOBAHICTH JiSTIBHOCTI BHACIIOK OCBOEHHS HOBHUX O0OJlacTen
O13HecCy.

Ineecmysannss  (IHBECTUIIMHUN TIpollec) - 1€ TMPOIeC MPOCTOro Y
PO3IIMPEHOTO BIITBOPEHHS 3ac00iB BUpoOHUIITBA. Ile 3B's3aHO 3 THM, 110 OCHOBHI
dboHAM MiANPUEMCTBA NIJAAIOTHCA 3HOCY, MAIMHU W YCTAaTKyBaHHS CTapilOTh
GIBUYHO 1 MOpaJbHO 1 TOBHHHI 3aMiHATHCS. BupimeHnHs 3amad MakcuMizarii
npUOYTKY MIANPUEMCTB y JIOBFOCTPOKOBOMY TEPIOAI 3B'S3aHO 3 3AIYYECHHSIM Yy
BUPOOHMIITBO HOBITHBOI TEXHIKM 1 TEXHOJIOTii, TMPOBEACHHSIM TEXHIYHOIO,
epeo30pOEHHS 1 PEKOHCTPYKIIIi.

[aBecTHIIliHMIA TIpOIIeC SIBJIsIE COO0I0 CKIIQHUM KOMILUIEKC pOOiIT, 10 BKJIIOYAE
HACTYITHI OCHOBHI (a3u:

— BU3HAYCHHs 00'€KTa 1IHBECTYBaHHS;

— (hiHaHCYBaHHSI KaIliTalOBKJIa/I€Hb;

— KOHTPOJIb HaJ IXHIM BUKOHAHHSM.
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[IpomucnoBe MiANPUEMCTBO POOUTH IHBECTHIII, 3 METOI 30€peKEHHS Y
301IbIIeHHST cBoro mpuOyTKy. [Ipu iHBeCTyBaHH1 MiANPUEMCTBO MOBUHHE BUPILIUTH,
gy Oyae 3a BU3HAYCHHM yac maca NMpUOYTKY, MpPUHECEHA 1HBECTHUIISIMHU, OiJblie
BapTOCTI BIAMOBITHUX BHUTpPAT. AJIbTEPHATHUBHOIO BapTICTIO 1HBECTYBaHHS Oyje
PUHKOBHI BIICOTOK 3 KamiTaly, y3aTUH 10 CyMi 3ac001B, HEOOX1THUX JIJIsl MpUAOaHHS
HOBOT'O KaIliTay.

[BecTHLii, y mepily Yepry peaibHi 1HBECTHULl, TPAalOTh BUHITKOBO BaXKJIUBY
pPOJIb B €KOHOMIII KpaiHHu 1 Oyb-sKOTO MiANPUEMCTBA, TOMY III0 BOHU BUCTYIAIOTh
OCHOBOIO JUJISI:

- CUCTEMAaTHUYHOIO BIJHOBJIEHHS OCHOBHUX BUPOOHMYUX (POHAIB MIIMTPUEMCTBA
1 31ACHEHHS MOJITUKU PO3IIMPEHOTO BIITBOPEHHS;

- npuckoperHs HTTI 1 mominmmeHHs SKOCT1 IPOTYKIIii;

- CTPYKTYpHOI MepedyJOoBU CYCHUIBHOTO BUPOOHUITBA 1 30alaHCOBAHOTO
PO3BUTKY BCIX rajiy3eil HapoJHOIO TOCIOJapCTBA;

- CTBOPEHHS HEOOX1THOT CUPOBUHHOI 0a31 TPOMHUCIIOBOCTI;

- BUPIIIEHHA Y¥ NOM'SIKIIEHHS ITpo0aemMu 0e3po0ITTs 1 T.A.

Takum 4MHOM, 1HBECTHUIIT MOTPIOHI JUIsl 03TOPOBJICHHSI €KOHOMIKM KpaiHH 1 Ha
I OCHOB1 BUPIIIEHHS 0araThOX COLIAJIBHUX MpoOJeM, HacaMmiepen - MiaioMy

KUTTEBOTO PIBHS HACEJICHHS.
3.4 Bu3zHaueHHs mapaMeTpiB IHBECTHUIIITHOTO TPOEKTY
3.4.1 Yucra npuBeaeHa BapTICTh MPOEKTY

Yucra npuBereHa BapTicTb npoekTy (NPV) po3paxoByeTbcs SIK cyma
HIOPIYHUX OOCSTIB JTIOXOIB MIHYC YHMCTUW T'POIIOBHM MOTIK, IPUBEACHUI 0 YMOB

MMOTOYHOI'O POKY HNIJIIXOM JUCKOHTYBAHHA:

_y7  (PeBur—Ber)
NPV = SI_ 3.1)

ne P - o0csar rpomoBUX HAaJIXO/KEHb BiJT €KOHOMIYHOI JisSJIBHOCTI 00'€KTa

1HBECTHIIIY MICJISI BIPOBAHKEHHS HOT0 B €KCILTyaTallio;
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B, - o00car i1HBecTHIIM, $SKI HEOOXIIHI i BBEACHHI o00'ekTa B
eKCIUTyaTarlito (BUTpaTH 1HBECTHUIIIHHI);

B, - o0car mOTOYHUX BHTpAT MAilOYOTO 00'€KTa, HEOOXITHUX IS
BUPOOHUIITBA TOBapiB ab0 IMOCHYT, SKI MPOBOJUTH CTBOPEHUH O0O0'€KT (BUTpATH
eKCIUTyaTariitii);

T - KINBKICTh POKIB KHUTTA MPOEKTY (EKCIuTyaTalis 00'€KTy 1 OTpUMaHHS
JTIOXO/IIB B1J] IHBECTHIIIH);

t - iH7IeKC (MOPSAIKOBUI HOMEP) KOXKHOTO POKY eKcIutyaraiii o0'exra (t = 1,
2,...,T).

Jlnst yxBaneHHst mpoekty BenuuuHa NPV mae 6ytu Ounbiie 0.

3.4.2 TepMiH OKYITHOCTI MTPOEKTY

Tepmin okymHoOCTI TipoeKTy (7}) BU3HAYA€ KUIBKICTh POKIB, 32 SIKI 3araJIbHUMN
NpUBEAEHUN MPUOYTOK OyJe piBHUN 00cATy 1HBecTULIM. TepMiH OKyIHOCTI piBHUH ¢

(T, = t), Ipu IbOMY BUKOHYETHCSI PIBHICTh

(Pt—Bet)
By = Yi=1" ot (3.2

TepmiH OKYMMHOCTI MOBUHEH OyTH MEHIIE 3araIbHOTO TEPMIHY KHUTTS IPOCKTY:
T, <t.
ne T, — KUIBKICTh POKIB, HEOOXITHUX MJII TOTO, 100 00csar NmpuOyTKY Bif
1HBeCTHULII OyB piBHUHN 00CATY (TE€PMIH OKYMHOCTI);
r — pidyHa CTaBKa JWCKOHTY, SKa IIOBUHHAa BHKOPHUCTOBYBATHUCS JIJIS
MPUBEIACHHS TPOIIOBUX HAJAXOHKEHb MalOyTHIX MEPiOiB O YMOB TOTOYHOTO POKY;
K — xoedimienT npuBeICHHS:

K=—— (3.3)

()t
3.4.3 BayTpinmHs HopMa MPUOYTKOBOCTI MPOCKTY

BHyTpinHs HopMa npuOyTKOBOCTI NpoeKTy (IRR) BU3HAYAETHCS SIK TOW PIBEHb
CTaBKH JUCKOHTYBaHHS (T), TIPH SIKOMY YHCTa TMPHUBEICHA BapTICTh MPOEKTY (3a

MepioJI KUTTS MPOEKTY) piBHA HYJTIO:
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_ g7 (PeoBu—Be) _
NPV = 3, Pl — (3.4)

BHyTpimHs HOpMa NpUOYTKOBOCTI € MEXKEI0, HUXKYE 3a 5Ky IPOEKT Jae
HeraTUBHY TpUOYTKOBICTb. Po3paxoBaHe i TNpoeKTy 3Ha4YeHHs R wmae
MOPIBHIOBATHUCS 3 ii HOPMAaTUBHUM piBHEM R, IS MPOEKTIB TaKOro TUITy. SKIIo
R >R,, 1poeKT MOe OyTH NpUHHATUH, KO R < R,, TPOEKT BIAXUIISETHCA.

JIst  KOKHOTO  TPOEKTY, 3alie)KHO BIiJ] KPUTEPIiB, SKUMHU KEPYIOTHCS
3alHTEpEeCOBaHE B HbOMY MIJANPUEMCTBO Ta WOTO €KCIEpPTH, piBeHb R, Moxe OyTH
PI3HUM 3aJICKHO BiJI MAKPOECKOHOMIUHOI CHUTYyaIlil y KpaiHi, piBHS PU3UKIB y KpaiHi,
rajiysi, MpPOEKTy, CEpeIHbOI PEHTA0ENbHOCTI AISIBHOCTI MIANPUEMCTBA-IHBECTOPA,
BapTOCTI MOro KamiTany, CHiBBIIHOIIEHHS MO3UYEHOTO Ta BJIACHOrO KamiTaly Ta 3

IHIIMX IPUYHH.
3.5 Bu3HaueHHs CTPOKY OKYITHOCTI 1HBECTULIITHOTO MPOEKTY

VY Hamr yac eKOHOMIYHA CUTYaIlisl Y €HEPTreTUIll CKIAAA€ThCsl TAKUM YHHOM, 1110
CTa€ MUTAHHS MPO PECYpPcO30EpEeKEHHs SIKE MOXKE BiJI0Opa3UThCs Ha COOIBApTOCTI
BUPOOHUIITBA €JIEKTPUYHOI €HEPTii B IO3UTUBHY CTOPOHY.

Po3poOka cucremMu eNeKTpONOCTAa4aHHA 3 YypaxXyBaHHSAM pPO3MOAUIEHOI
reHepalii € BaXJIMBUM 3aXO0JOM IIOAO0 MOOYJOBM Cy4acHOI €(EeKTHUBHOI CUCTEMHU
€JIEKTPONIOCTaYaHHS.

KamitanbHi BUTpaTM Ha  PEKOHCTPYKIIO BCIEI MEpekl CKIAJaloTh
35325,60 tuc. rpH. Ilependauaerbest 1o Ay OpuaOaHHS Ta MOHTaXy OOJagHAHHS
OyJie BUKOPUCTOBYBATHUCS KPEAUT OaHKY MPU piuHii OaHKIBCHKIiM cTaBIi 26,5%.

JlaHH1 4515 po3paxyHKYy:

B, —35325,60 Tuc. rpH.

P —8409,60 Tuc. rpH.

B.— 153,30 tuc. rpH..

T — 10 pokiB

Ha ocHOBI BHXIJHMX TMOKa3HUKIB B TaOnuuHiii ¢opmi (Tabn. 3.2),

PO3PaxOBYEMO CTPOK OKYITHOCTI 1HBECTHUIIIMHOTO MPOEKTY. JIJis 1[hOTO B JOTIOMIXKHIN
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Tabuill 3.3 po3paxoByeEMO MOCIIJIOBHI CyMHU 3Ha4yeHb, 110 oTpuMaHi B rpadax 10 i

11.

Tabmurs 3.2 — Orinka e(eKTUBHOCTI IHBECTHIIIM

o > g © - [TpubyTok, mpuBeaCHUH 10 g g
. Q
é - § z S Eﬂ z YMOB MOTIEPEIHBOTO POKY, e & 2 o
o g = = § = g TUC. TPH. = E’ 2 E’
g S ~21 8. =3 E Be3 ypaxyBaHHs = F 5 B
2 = B S & = =9 2 B IHBECTULIHHUX 22 22
= = S @ S = T e) 8 o
= = 5 = 5 = g g = S . O )
o = 3 = = & a = oy S = 2
Z I3 % .0 [ = = > E S o H © g 9
=¢ o X5 a, < = <R < S Sl a &
sl £ | g2| £ | E| §| E2| B | 5E| E:| E2
S = HE| © < S >~ & 2. S = E S
= < o) = ~ o = < Q. o M o
= O o S & = =
1 2 3 4 5 6 7 8 9 10 11
1 35325,60 | 8409,60 | 153,30 | 0,265 0,791 -21398,66 | 6526,72 | 6526,72 664791 28046,56
2 8409,60 | 153,30 | 0,265 0,625 5159,46 5159,46 | 11686,18 5255,26 95,80
3 8409,60 | 153,30 | 0,265 0,494 4078,63 4078,63 | 15764,81 4154.,36 75,73
4 8409,60 | 153,30 | 0,265 0,391 322421 3224,21 | 18989,02 | 3284,08 59,87
5 8409,60 | 153,30 | 0,265 0,309 2548,78 | 2548,78 | 21537,80 | 2596,11 47,32
6 8409,60 | 153,30 | 0,265 0,244 2014,85 2014,85 | 23552,65 2052,26 37,41
7 8409,60 | 153,30 | 0,265 0,193 1592,77 1592,77 | 25145.41 1622,34 29,57
8 8409,60 | 153,30 | 0,265 0,153 1259,10 1259,10 | 26404,52 1282,48 23,38
9 8409,60 | 153,30 | 0,265 0,121 995,34 995,34 | 27399,86 1013,82 18,48
10 8409,60 | 153,30 | 0,265 0,095 786,83 786,83 | 28186,68 801,44 14,61

Tabmuusg 3.3 — Jloxonu Ta BUTpaTu

Pokn [TocnigoBHa cyMa 3Ha4Y€Hb [TocminoBHa cyma 3HauY€Hb
rpadu 10 Tabaumi 3.2 rpadu 11 tabaumi 3.2
2019 664791 28046,56
2020 11903,17 28142,36
2021 16057,52 28218,09
2022 19341,60 28277,96
2023 21937,71 28325,28
2024 23989,97 28362,69
2025 25612,30 28392,27
2026 26894,79 28415,65
2027 27908,61 28434,13
2028 28710,04 28448,74

3a nonomoroto Tabnuui 3.3 Oy1yeEMo Jliarpamy CTPOKY OKYITHOCTI IIPOEKTY.
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Pucynok 3.1 — Jliarpama BU3HaUY€HHS CTPOKY OKYITHOCTI ITPOEKTY

AHal3 OTPpUMAaHMX MHUTOMHX TMOKAa3HHUKIB, IOKAa3ye, IO CHCTEMa € JIOCHUTh
€KOHOMIYHOI0, 1 TOKa3HUKH OJIM3bKI 10 CepEeAHIX MO raaysi.
3 rpadiky Ha pucyHKy 3.1 BHIHO, IIIO CTPOK OKYIHOCTI IIPOCKTY CTaHOBHUTH

JIECATh POKIB, TaK AK 3riAHO Tabnuili 3.3 10X01 NEPEBUILYIOTh BUTPATH.
BucHoBku 1o riasi 3

B exoHOMiIUHOMY pPO3/1ai AUIJIOMHOT POOOTH HaBEACHI OCHOBHI MHUTaHHS
PO3BUTKY CUCTEMH E€JIEKTPOINOCTAYaHHS IPOMHUCIOBOTO PailoHy, 10 MAaOTh BIUIMB Ha
C€KOHOMIYHI TOKa3HUKW. 3a3HayeHO, [0 BAXKIMBUMH € THUTAHHS NPUUHATTA
BIJIMOBIJTHUX MPOEKTHHUX PIIIE€Hb B CUCTEM1 KEPYBAHHS €HEPreTUYHUMHU 00’ €KTaMH 1
000py BIJMOBIJIHUX BapiaHTIB MPH MPOEKTYBaHHI €HEpreTH4Hoi cucreMu. KiHiera
MeTa PpO3POOKM CHUCTEMH EJNEKTPOIOCTaYaHHS — JIOCATHEHHS MAaKCHUMaJbHOI
e(EeKTUBHOCTI Ta MIHIMAJIbHOI I[IHM Ha EJIEKTPUYHY EHEprito, IO IMOCTaBISETHCA

KIHILIEBUM CIIOKMBaYaM



94

ExoHoMiuHUMIl aHami3 NMPOBEJEHO HAa HACTYMHHUX EKOHOMIYHHMX TMOKa3HUKAX:
MUTOMI KamiTajabHI BUTPATH 1 MUTOMI EKCIUTyaTalliiiHI BUTPATH.

BpaxoBaHi cymMu HEOOXIIHHX KamiTaJbHUX BKJIAJ€Hb. 3alpONOHOBAHO
JDKEpeIo HaJXOKeHHS KaliTalbHUX BKJIa/IeHb — iHBecTUllis. BusHaueHo mapamerpu
1HBECTHUIIITHOTO MPOEKTY. 3’SCOBAHO: YMCTa MPHUBEIEHA BapTICTh MPOEKTY; TEPMiH
OKYITHOCTI ITPOEKTY; BHYTPIIIHIO HOPMY MPUOYTKOBOCTI MPOCKTY.

Bu3Ha4eHO CTPOK OKYIHOCTI iHBECTUIIITHOTO MPOEKTY KU CTAHOBHUTD JIECSTh
POKIB.

AHali3 OTpMMaHMX NHTOMHX TOKa3HMKIB, MOKa3aB, IIO CHCTEMa € JOCUThH

€KOHOMIYHOIO, a TOKa3HUKH OJIM3BKI 10 CepEeAHIX MO ramysi.
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BHUCHOBKU

JIurimoMHUKM  TIPOEKT BUKOHAHO Ha TeMmy: «lIpoekT enekTporocradyaHHs
IIPOMHUCIIOBOTO PAOHY».

Jlns po3poOKM TPOIOHYBABCS IMPOMHUCIOBUNM palioH pailoHy XapKiBChKOi
o0nacTi 13 mepcrneKkTuBO0 po3BUTKY 10 2024 poky. Ha mouaTkoBux maHux OyIo
MIPOBEJICHO TMONEPE/IHIO OLIIHKY PO3BUTKY pailoHy, po3paxoBaHi OallaHCH aKTUBHOI 1
pPEaKTUBHOI TOTYXHOCTI pailioHy. byno oOpano TpaHchopMaTopu [JIsi HOBOI
nifcranuii. Po3po0neni cxemu po3BuTKy Mepexi (4 Bapiantu). Cxemu nepeBipeHi Ha
MOJIMBICTh BUKOHAaHHS BHUMOI JIO T[apaMeTpiB Mepexi. BUKOHAHO TEXHIKO
€KOHOMIYHE MOPIBHSAHHS BapiaHTiB. Ha mifcTaBl TEXHIKO-€KOHOMIYHOTO MOPIBHSAHHS
oOpaHo BapianT po3BUTKY Mepexi 110 kB. Hosa I1C9 migkmtodaeThcst O TYIIKOBIM
cxemi, nomatkoBo Oyayerbcs 15,8 km IIJI 3 mpoomamm AC-120. YTouHeHi
PO3paXyHKH CTAMX PEKUMIB PEXKHUMIB 3MMHBOTO MAaKCUMYMY 1 JIITHBOI'O MIHIMyMY
NOKa3aJM Mpane3gaTHICTh CIIPOEKTOBAHOI MEPEXI.

Buxonano po3ain «OxopoHa mpaili Ta HaBKOJIUIITHBOTO CEPEOBHINAY» B SKOMY
BUKJIQJICHI OCHOBHI 3a/1a4l B 00J1acTi OXOPOHHU Mpalll, JaHa KOPOTKA XapaKTepUCTHKA
pO3po0IIIOBAIBHOTO 00'€KTy B LUJIOMY 3 YpaxyBaHHSM CTyHEHS Oe3neku Juis
00CIIyTOBYIOYOTO TepcoHany. BiamoBiHO [0 1HAWMBIAYalbHOTO 3aBIaHHS OYyJo0
MPOBEJICHO PO3PaXyHOK 3aXMCHOTO 3a3eMIICHHS. Y IIIJIOMY, 3aXOAH, PO3poOJieHI B
JTAHOMY PO3iIi, CIPSMOBaHI HAa CTBOPEHHsS OE3MEYHMX yYMOB Mpalll 1 JOTPUMaHHS
€KOJIOTTYHUX HOPM 1 MPaBUIL.

B exoHoMiuHOMY pPO3iai AUIIIOMHOI pOOOTH HaBEACHI OCHOBHI IMHTaHHS
PO3BUTKY CHCTEMHU €JIEKTPOIMOCTaYaHHs IPOMHUCIOBOTO PaiioHy, 10 MalOTh BIUIMB Ha
€KOHOMIYHI TOKa3HUKW. EKOHOMIYHMI aHalll3 TPOBEIEHO Ha HACTYMHHUX
CKOHOMIYHHMX TOKa3HUKaxX: MUTOMI KamiTajdbHI BUTpPATH 1 MATOMI EKCIUTyaTalliiiHi
BUTpaTu. BpaxoBaHi cymMH HEOOXIJHUX KaliTaJbHUX BKIAJAEHb. 3ampONOHOBAHO
JOKEPEeIIo HaAXOKCHHSI KalmTaIbHUX BKJIAJICHh — 1HBECTHIIIsSI. BU3HaUueHO mapameTpu
1HBECTUIIIHHOTO MPOEKTy. BU3HAYEHO CTPOK OKYMHOCTI 1HBECTHUIIIHOTO MPOEKTY

KWW CTAaHOBUTH JECATH POKIB.
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EJIEKTPUYHI PO3PAXYHKWU MEPEXI

YTodHEHA eNeKTpUYHA CXeMa Mepexi IIPU Enexrpuuna cxema Mepeki HaOUIBIIIMX HaBaHTAXEHb 3UMOBOTO
po3paxyHKax 3MMOBOI0 MaKCUMYyMY MakcuMyMmy (ITic/Is1aBaiitHOTO PEXKUMY )
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Po3paxyHkoBa BenuunHa 11C2 11C3 11C4 11C5 11C6 11C7 TIC8 11C9

Honpyre tacropont el LB LA 108 4 1050 1003 18 RS s Enexrpuyna cxeMa Mepexi HalOiIbIINX HaBAHTAKEHb
T B o e B B 3UMOBOTO MaKcHMyMY (iciAaBaiiiioro pexiy)
Enexrpuuna cxema Mepexi HaiOUIbIINX HAaBaHTAXKEHb

3MMOBOTO MaKCUMyMY (TIiCIISIaBaiifHOTO peXUMY) I l

i . l e Po3paxyHKoOBa BEJIMYHHA 11C2 TIC3 11C4 TIC5 T1C6 11C7 TIC8 11C9
» Hamnpyra ua croponi BH nmincranmii U, kB 114,3 113,8 113,3 113,3 114,9 1143 114,8 114,8
X CTyHiHb peryJioBaHHs -3 0 0 -3 1 -2 0 1
Hamnpyra na croponi HH U, ., kB 10,5 10,9 10,8 10,4 11 10,5 11 11
Binxunenns nanpyru, U,% 0 3,8 2,9 -1 4.8 0 4.8 4.8




PE3YJIbTATU EKOHOMIYHHOIO PO3PAXYHKY
PO3BUTKY MEPEXI

_ . Jiarpama BU3HA4Y€HHS CTPOKY OKYITHOCTI MPOEKTY
KaniransHi BUTpaTu Ha

PEKOHCTPYKILIO BCiel Mepexi 35000
30000
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Ki7IbKICTb POKIB JKUTTS IIPOEKTY, am[10X0/] ====BUTPATH
POKIB 10 0
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Pik

3 rpadiky BUIHO, 1110 CTPOK OKYITHOCTI MMPOEKTY CTAHOBUTD JECSATH POKIB
AHani3 OTpUMaHUX MUTOMUX MMOKAa3HUKIB, TOKA3Ye€, M0 CUCTEMA € JOCUTh EKOHOMIYHOIO, 1 TOKAa3HUKHU
OJIM3BK1 IO CEPEAHIX O Tary3l.




