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PE®EPAT

[TosicaroBanbHa 3amucka 1o JIP: 108 c., 34 tabun., 19 puc., 29 mxepen indopmartii.

Krouosi CJIOBA: EJIEKTPOITIOCTAYAHHAI, EJIEKTPUYHI
HABAHTAXEHHA, TPAHC®OOPMATOPHA IIIJCTAHLIA, PO3IIOAIJIBHA
MEPEXA, BUCOKOBOJIbTHI JIIHII, CTPYMU KOPOTKOI'O 3AMUKAHHA.

Y nuniomMHid poOOTI BUKOHAHO PO3POOKY KUBUIIBHOI MEpPEXi MPOMHCIOBOTO
paiioHy, 10 CKJIAAE€ThCA 3 5 MiICTaHIIH.

Ha nepmoMy etani po3paxyHKy OyJju BU3HAU€HI CyMapHi akTHBHAa i peakTHUBHA
MOTYKHOCTI, SIKI MEpeka IIOBUHHA OEP>KyBaTH BiJl EHEPTOCUCTEMHU.

Buxonsuu 3 noTyKHOCTEH MiiCTaHI1|, IXHBOTO TreorpadiyHoro po3TailyBaHHs Ta
KAaTEeropiMHOCTI CMOXUBayiB Oyiu cpopMOBaHI 3 BapiaHTH MOKIMBHUX KOH(DIryparii
Mepexi.

Ham Oynu BU3HAYeHI HOMIHAIbHI HANpPYTW JOUISHOK 1 MPOBEIECHUNA BHOIp THUILY
npoBoiB. OTpuMaHi JaH1 JO3BOJIMIMA PO3paxyBaTh BTPATH HANpPYrd Ha JUIAHKAX SK Y
HOPMAJILHOMY, TakK 1y MicisiaBapiiiHUX pekumax. B pe3ynbTaTi TEXHIKO-€KOHOMIYHOTO
NOPIBHSAHHSA OyB BUOpaHMil onTUMaIbHUM BapiaHT miakiatoueHHs [1CS.

VY cucremi nependaveHe 3yCTpiyHe peryIroBaHHs Ha IIMHAX BTOPUHHOI HANPYTH.

Y po3aini OXOpOHH Tpaill Ta HABKOJMIIHBOTO CEPEAOBHINA OyJIM PO3TISHYTI
NUTaHHS OXOPOHU Mpall MPU MOHTaX1 KaOeabHUX JIHIHA, BUKOHAHO PO3PaxXyHOK
Opuraau eneKTPOMOHTAKHUKIB.

[IpoBeieHO EKOHOMIYHI PO3PAXYHKH.



PE®EPAT

[ToscuutenpHas 3amucka k JIP: 108 c., 34 Tta6n., 19 puc., 29 HUCTOYHUKOB

uHbOpMaIUu.

KiroueBbie CJIOBa: SJIEKTPOCHABXEHMUE, SJIEKTPUYECKHUE
HAI'PY3KUH, BBICOKOBOJIbTHBIE JIMHNU, TPAHCOOPMATOPHAA
I[IOACTAHLIMA, PACIIPEAEJIMTEJIBHAA  CETb, TOKM KOPOTKOI'O
3AMbBIKAHNA.

B numiioMHoi#t paboTe BBITIOIHEHA pa3pa00TKa MUTAKOLIEH CETH MPOMBIIUIEHHOTO
palioHa, COCTOSIIIIETO U3 5 MOACTAHIIUM.

Ha mnepBom »rame pacuera ObUIM ONpPEEICHBl CyMMapHbIE AaKTHUBHAas U
PEaKTUBHASI MOIHOCTH, KOTOPBIE CETh JOJDKHA IOJIYy4aTh OT SHEPTrOCUCTEMBI.

Hcxonas m3 MOLIHOCTEH MOACTAHIUH, MX Teorpauyeckoro pacroyioKEeHUs U
KaTeropuiiHoCTH mnoTpeduTenell Obliu  chopmupoBaHbl 3 BapHaHTa BO3MOXKHBIX
KOH(UTypaluii ceTu.

Janee ObLIM ompeaesneHbl HOMUHANbHBIE HANpPSDKEHUS Y4acTKOB M MPOBEACH
BBIOOp THHa MpoBOAOB. IloilydeHHBbIE JaHHBIE MO3BOJWJIM PACCUUTaTh MOTEPU
HaIpsHKEHUS! Ha y4acTKax Kak B HOPMAaJIbHOM, TaK W B MOCJI€aBApUMHBIX pekuMax. B
pe3yJibTaTe TEXHUKO-3KOHOMHUYECKOTO CpaBHEHUS ObUI BBIOpaH ONTUMAaIbHBIA BapUaHT
noaktoyeHus I1CS.

B cucreme npenyCMOTPEHO BCTPEYHOE PETYJMPOBAHME HA IMIMHAX BTOPUYHOIO
HaIpsHKEHUS.

B paznene oxpaHbl TpyJa U OKpYKaroleld cpelibl ObUIM PacCMOTPEHBI BOIIPOCHI
OXpaHbl TpyJa NpPU MOHTaXe KaOENbHbIX JIMHUI, BBIMOJIHEH pacyeT Opurajibl
AIEKTPOMOHTAXKHUKOB.

BrinoiHeHbI 2KOHOMHYECKHE PaCUYCTHEI.
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ITEPEJIIK IIO3HAK TA CKOPOYEHb

JIOK — mkeperno xKuBJIeHHS

BH — Bucoka nampyra

[1JI — moBiTpsiHi JiHis

[1C — migcranmis

K3 — kopoTke 3aMuKaHHA

K3O0T — xomekc 3aKoHIB PO TIPAITIO

[1TE — npaBuiia TeXHIYHO1 €KCIUTyaTallll eJIEeKTPUYHUX CTAHIIN 1 MEepex
HH — Hu3pka Hamnpyra

TH — tpanchopmaTop Hanpyru

TC — Tpancdopmarop cTpymy



BCTVII

Y po6oTi pO3rNIHYTO €JNEKTPONOCTaYaHHs MPOMUCIOBOTO paiiony. OOpaHO
ONTUMAJbHY CXEMY PO3BUTKY >KMBHJIBHOI MEpPEXi, MPOBEACHO aHaji3 PEeXUMIB i
po0OoTH, HaHl peKOMEHJAlli 3 PEryJIlOBaHHS HAMpPYTd, YCTAHOBKU KOMIIEHCYHOUMX
NPUCTPOIB. PO3MISIHYTO acleKTH OXOPOHU Mpalli i HABKOJHUIITHLOTO CepeoBUIIa, JTaHa
eKOHOMIYHA OIlIHKA.

[Ipu poOOTI HajJ IUIUIOMHOI POOOTOH BHKOPHUCTAHI JUPEKTUBHI MaTepiaiu Ta
JIOBIJIKOBA JIiTepaTypa Mo MPOCKTYBAHHIO €JICKTPUYHUX CHUCTEM 1 MEPEXK, ENECKTPUUHUX
CTaHIN 1 MIJCTAaHIIA, a TaKoXX HAyKOBO-TE€XHIYHA U HaBYajlbHA JiTepaTypa IO
pO3paxyHKax CTaIMX 1 MEPEXiTHUX PEXKUMIB CUCTEM €JIEKTPOIIOCTaYaHHs, pO3paxyHKy
napameTpiB 1 BUOOpPY YCTaTKyBaHHSA MOHWKYIOUMX IMIJCTAHLIA 1 MOBITPSAHHUX JIHIN.

Buxopucrana niteparypa 3a3HaueHa B MEpesIiKy MOCHIAHb.



1 PO3BUTOK MEPEXI EJJEKTPOITIOCTAYAHHS ITPOMUHCJIOBOI'O
PAMOHY IIEHTPAJIBHOI ITPABOBEPEXXHOI YACTUHU XEPCOHCBHKOI
OBJIACTI

1.1 Xapakrepucruka paiony. IlocranoBka 3agaui

bepucnaBcbkuil paiioH pO3TalIOBaHUN Yy LEHTPaIbHIN MPaBOOEPEkKHIN YaCTHHI
XepcoHiyau, y IlpudopHOMOpCHKI HHU30BHMHI Ha mpaBoOepexoki JlHimpa Ta
KaxoBCBKOro BOJOCXOBHIIA.

Ha niBHiuHOMY cx011 Mexye 3 HOBOBOPOHIIOBCHKUM pailOHOM, Ha CXOl MO
pycny Juinpa 3 BenukonenetucbkumM, ['opHOcTaiBehkuM 1 KaxoBchbknM palioHam#,
Ha miBaHI 3 MictoM HoBa Kaxoska, [{ropynuHcekum 1 binozepcekum pailoHamu, Ha
3axoai 3 CHITYpIBCbKUM paiioHOM MukonaiBcbkoi 00JacTi 1 MIBHIYHOMY 3aXofl 3
BenukoosekcanIpiBCbKUM pailoHOM XepCOHCHKOI 00J1acTi.

B exkoHOMIYHOMY BiJIHOLIEHHI PailOH € arpapHO-1HIyCTPIAJIbHUM 13 Traily3sMU,
[0 CHEeIali3yloThcd Ha CUIBCHKOTOCTOJAPCHKOMY BHPOOHMIITBI Ta mepepoOi
npoaykuii. [IpoMucioBuil moTeHIian CKIaAa0Th Takl raitysi, sk MalIMHOOY TyBaHHS,
BUPOOHUIITBO OYyMIBEIHbHUX MaTepiajiB Ta XapyoBa.

[IpomuciioBuid paiiloH JKUBUTHCS BIJ €IEKTPUYHOI CUCTEMHU 4YEpe3 OJHY
niacranuio 330/110 kB JIJK Ha sikoi BCTaHOBJEHI JBa aBTOTpaHC(HOPMATOPU THUITY
ATALTH -200 000/330. B pexumi HalOUTbIINX HABaHTAKEHb HAIpyra Ha MIMHAX
110 kB mxepen xuBnenns ckianae 115.5 kB, po3paxyHkoBa HOTY>KHICTh KOPOTKOTO
3amukanHa Sy = 3800 MBA. B pexuMmi HallMeHIIMX HaBaHTa)XeHb HaIpyra Ha
muHax 110 kB mkepen xusnenns ckiagae 110 kB, npu aBapisax B mepexi — 115.5
kB. I'eorpadiune po3millieHHs] TPOMPAWOHY BIANOBiAA€ 2 KIIMATUYHOMY PailoHy 1O
TOBIIMHI CTIHOK Ooxkeneauli [1].

Cepen 35 ciIbCbKOTOCIOAAPCHKUX MIANPUEMCTB paiilOHYy BU3HAHUM JiIEPOM €
arpodipma «IIporpec», OCHOBHMM BHJIOM MisJIBHOCTI SIKOi € BUPOOHHUIITBO Ta
nepepooKa CUTbCHKOTOCTONAPCHKOI MPOAYKINT (KOHCEPBHM M'ACHI Ta TUIOJOBO-
OBOuYEB1, MoHaJ 20 HaliMeHyBaHb KOBOACHMX BUPOOIB, 10 10 BB M'ICHUX BUPOOIB).

Bona opennye 6:113bK0 3 THCSY r'a 3€MEb.


https://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D1%87%D0%BE%D1%80%D0%BD%D0%BE%D0%BC%D0%BE%D1%80%D1%81%D1%8C%D0%BA%D0%B0_%D0%BD%D0%B8%D0%B7%D0%BE%D0%B2%D0%B8%D0%BD%D0%B0
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https://uk.wikipedia.org/wiki/%D0%9D%D0%BE%D0%B2%D0%BE%D0%B2%D0%BE%D1%80%D0%BE%D0%BD%D1%86%D0%BE%D0%B2%D1%81%D1%8C%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://uk.wikipedia.org/wiki/%D0%92%D0%B5%D0%BB%D0%B8%D0%BA%D0%BE%D0%BB%D0%B5%D0%BF%D0%B5%D1%82%D0%B8%D1%81%D1%8C%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://uk.wikipedia.org/wiki/%D0%93%D0%BE%D1%80%D0%BD%D0%BE%D1%81%D1%82%D0%B0%D1%97%D0%B2%D1%81%D1%8C%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://uk.wikipedia.org/wiki/%D0%9A%D0%B0%D1%85%D0%BE%D0%B2%D1%81%D1%8C%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://uk.wikipedia.org/wiki/%D0%9D%D0%BE%D0%B2%D0%B0_%D0%9A%D0%B0%D1%85%D0%BE%D0%B2%D0%BA%D0%B0
https://uk.wikipedia.org/wiki/%D0%A6%D1%8E%D1%80%D1%83%D0%BF%D0%B8%D0%BD%D1%81%D1%8C%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://uk.wikipedia.org/wiki/%D0%91%D1%96%D0%BB%D0%BE%D0%B7%D0%B5%D1%80%D1%81%D1%8C%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://uk.wikipedia.org/wiki/%D0%A1%D0%BD%D1%96%D0%B3%D1%83%D1%80%D1%96%D0%B2%D1%81%D1%8C%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://uk.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D1%97%D0%B2%D1%81%D1%8C%D0%BA%D0%B0_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://uk.wikipedia.org/wiki/%D0%92%D0%B5%D0%BB%D0%B8%D0%BA%D0%BE%D0%BE%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D1%96%D0%B2%D1%81%D1%8C%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://uk.wikipedia.org/wiki/%D0%A5%D0%B5%D1%80%D1%81%D0%BE%D0%BD%D1%81%D1%8C%D0%BA%D0%B0_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://uk.wikipedia.org/wiki/%D0%A1%D1%96%D0%BB%D1%8C%D1%81%D1%8C%D0%BA%D0%B5_%D0%B3%D0%BE%D1%81%D0%BF%D0%BE%D0%B4%D0%B0%D1%80%D1%81%D1%82%D0%B2%D0%BE
https://uk.wikipedia.org/wiki/%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%BE%D0%B1%D1%83%D0%B4%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F

[nan-cxema pailoHy HaBeneHa Ha puc. 1.1.

JXKuBlieHHS CMOXWBa4yiB MpoMpailoHy 3abe3nedyeTbcs 4 MOHUKYBAIbHUMU
migctaniismu 110/10 kB. HaBanTakeHHsI mifcTaHIii 1 Kateropii CIOXUBaYiB 3a
HAJIIHHICTIO €JEKTPONOCTaYaHHs Ha PO3pPaxXyHKOBUM mepioa mpuBeaeHi B Tadim. 1.1.
YcepenHene 3HAYCHHS KUTBKOCTI TOJWH HAWOLIBIIIOTO HAaBAaHTAXEHHS CKIIATAE IS
npompaiiona Tys = 4100 Toa, COKMBaHHS B PEKUMI HAWMEHIINX HABAHTAKCHb -
50% Big makcumanibHoro. KoedimieHT momanaHHd HaBaHTaXEHHS NpoMpaiioHa B
makcumyMm eHeprocuctemu K,=0.9. Koedimientn pi3HOYACHOCTI MaKCHMYyMIiB
aKTHBHMX 1 pEAaKTUBHUX HaBaHTaXXeHb MifcTanii Ky~ = KpMQ =0.95.

CepenHbO3BOKECHHI KOS(DIITIEHT MOTYKHOCTI eHeprocuctemMu cos ¢r = 0.89.

Ha nepcniektuBy B pailoHi HaMi4aeTbes cniopykeHHs miactanuii [1C 5.

Tabmu 1.1 — HaBanTaxenHs mijacTaniii Ha ctoponi HH

AKTHBHA PeakTuBHa .
[Tincranmii MOTY>XHICTh MOTY>XHICTh cosQ | tgo Berazoszien
P, MB1 Q.. Msap TpaHchopMaTopu
2xTPIH
[1C1 28,3 14,4 0,9110,51 25000/110
2xTIH
[1C2 26,3 13,7 0,92 10,52 16000/110
2xTIH
[1C3 22,5 11,8 0,92 10,52 16000/110
2xTPIH
[1C4 29.5 13,8 0,88 | 0,47 25000/110
I1C5 6,7 3,12 0,88 | 0,47 -

B nporieci npoekTyBaHHs CJIiJl BUPIIIUTH TaKl 3aa4i :

1. Bubpatu onTuMalibHy CXeMy PO3BUTKY €JIE€KTPOIIOCTauYaHHS IIPOMHCIOBOTO
pamony.

2. Buznauutu 00’ €M OyIBHUIITBA HOBHX JIHIH.

3. Bubpatu notyxHicTh TpaHchHOpMATOPIB HA TIACTAHITISAX.

4. BukoHatu aHaji3 yCTAICHUX PEKUMIB IPOESKTOBAHOI MEPEXKI.

5. 3ale3neynTH pEryNiOBaHHS HANpyrd 1 KOMIIGHCAII0 PEAKTHUBHOI

HOTY>KHOCTI.
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6. IIpoBecTr po3paxyHOK CTPYyMIB KOPOTKOIO 3aMUKAaHHS 1 BUOpATH OCHOBHE

oomagnanug I1C 5.
7. Jlatn pekoMeHaIlii Mo peaeiHOMY 3aXUCTy 1 aBTOMATHIII.

Jlo cucmemu
Jlo cucmemu
Jlo cucmemu ‘ 1C 4
X 110/10 kB
nc 330/110 ‘%
[oxepeno XMBJEHHS 11.3
i 2AC-240 Y
C 1 13,1 km
110/10 kB /,'l 240
@ ! 2AC-240
12,8 km eyl
CD C3
12.0 7 MC5 14010 kB
2AC-240 )
ll:l' ]2,3 KM
ncs
1 10/1 0 kB 1’7
)
21.0
2AC-240
Jlo cucmemu
o cucmemu

Pucynok 1.1 — Ilnan — cxemMa npoMUCIIOBOTO palioHy



1.2 bajaHcu AaKTHBHOI i pEAKTUBHOI OTYKHOCTI
Jns npubin3HO1 OLIHKKA OajaHCy aKTHUBHOI IMOTYKHOCTI MpUMMEMO BTpaTH
aKTUBHOI TTOTYXKHOCTI piBHUMH 6% BiJl CymMapHOTO HaBaHTaKeHHS [2]. CrioKMBaHHS

aKTHBHOI MTOTYKHOCTI 13 cuctemu (Ha mmHax 110 kB JIK) cknanae:

Peyer = Ko 2 Pyt 0.06 X Py (1.1)

1€ Peyer — TOTYXKHICTB, 110 CIIOKUBAETHCS 13 CHCTEMHU
P.i — akTHBHE HaBaHTaXEHHS 1-01 IMIICTAHIT
Kpu' — KO€QiLlieHT pi3HOYaCHOCTI MAKCMMYMIB aKTHBHOTO HABAHTAKEHHSI

N- KUTBKICTh MOHMKYIOUUX M1JICTAHIIIN

Peuer = (0.95 + 0.06 )x( 28,3+ 26,3 + 22,5+ 29,5 + 6,7 + 0) = 114MBT.

B GanaHci peakTMBHOI MOTYKHOCTI BpPaxoOBYIOTh YCI JiKepesia 1 CHOXKHBaul

PEaKTUBHOI MOTY>KHOCTI :

QCI/IC=ZQC+ZQK:KpM.EQD_QH+2AQH+ZAQT9 (12)

1e Qcuc - PEaKTUBHA MOTYXKHICTb, 110 BIJIMTYCKAETHCS CUCTEMOIO |

Qc- TOTYXHICTh IPUCTPOIB JUIsI KOMIIEHCALli PEaKTUBHOI MOTY>KHOCTI;

Q- 3apsiIHA IOTYXKHICTB JIIHIN MEPEKI ;

AQ,- peaktuBHi BTpatu B Tpanchopmatopax I1C ;

AQy- peakTUBHI BTpaTH B JiHii ;

Kpw- KoedilieHT pi3HOYACHOCTI MAKCUMYMIB PEAKTUBHOTO HABAHTA>KEHHS.

Jns npubnau3HOi OLIHKKM OanaHCcy BBaXarOTh, IO TeHepalis 1 BTpaTu
PEaKTUBHOI MOTYXHOCTI B JIIHIAX OAHAKOBI. PeakTuBHI BTpatu B TpaHchopmaTopax
npuitmatorb 8§ + 10% Big TOBHOI TOTYXHOCTI HaBaHTaxeHHs [2]. Tlpm mwmx
OPUMYIIEHHAX OI[IHUMO TOTYXHICTh MPUCTPOIB JJii KOMIEHcallli peaKkTUBHOI

NOTY>KHOCTI BUXOJSIUM 3 YMOB OajnaHcy:
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QKy :KpMZQ"H+ZAQT_QCHC (13)
Q" =144+ 13,7+ 11,8 + 13,8 + 3,12 + 0= 56,7 MBAp

S AQ, =0.1x,[3 P2+ 3 Q7 =0,1 x V(11324 56,75 = 12,7 MBAp.
['eneparrisi peakTUBHOI TOTY>KHOCTI €HEPrOCUCTEMOIO BU3HAYAETHCS 32 (HOPMYJIOI0

QCI/IC = tg(P z Pni (1 4)
Qeuc=0,52 x (28,3 +26,3 +22,5+29,5+6,7+0)=59,2 MBAp
Qi =0.95x 56,7 +12,7-59,2=7,38 MBAp .

[IpucTpoi ayigd KOMIEHcalll pPEeaKTUBHOI MOTYKHOCTI PO3MNOAUIAIOTHCS IO

M1JICTAHIISAX TPOMOPIIINHO OATAHCHOMY t€(M6an, SIKUN BUZHAYAETHCS 32 (HOPMYJIIOI0
g Poan :(ZQHi”_ZQKyi)/ 2Py (1.5)

Jli1st mpoekToBaHO1 Mepexi tg Pean =( 56,7 — 7,38)/ 113 = 0,44
BusnagaeMo TIOTYXHICTh KOMICHCYIOUMX TMPUCTPOIB Yy KOXKHIM MyHKTI

CIIOKMBAaHHA:

QKyi= Pnix( tg Oi— tg (PGaJI) (1 6)

Jia migctanmii 1: Qg1 = 28,3 x (0,51 - 0,44) = 2,04 MBAp.

Po3paxyBaBImiM  MOTYKHICTb ~ KOMIIEHCYIOUHMX TPHUCTPOIB Yy  IMYHKTax
CHOXKUBAHHS, 3HAXO0AUMO PO3PAXyHKOBI HaBaHTAXXEHHsI, IKI BUKOPUCTOBYIOTHCS MPU
MPOEKTYBaHHI MEPEXI.

HaiiGinb11e peakTMBHE HABAaHTAXKEHHS HA CTOPOH1 BUCOKOI HAIIPYTH MIACTAHIIIT

3 ypaxyBaHHSIM Qyyi BU3HAYAEMO 32 (OPMYJIOKO:

Qni: Qni"_ QKyi (1 7)
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Jns migcranmii 1: Qn= 14,4 — 2,04 = 12,3 MBAp.
[ToBHE HaBaHTa)KCHHS Ha CTOPOHI HU3BKOI1 HAIIPYTH ITiJICTAHIIIT 3 ypaxyBaHHIM

Qxy BU3HAYAEMO 11O (POPMYIL:

Sui=V (Pui2+jQuid) (1.8)

Jltst migeranmii 1: Spi=V28,32+ 12,32 = 30,9 MBA.
AHQJIOTIYHO BHUKOHYEMO PO3pPaxyHOK I 1HIIUX MiACTaHIIA 1 3aHOCHMO
pe3ynbpTaTHl B Tabm. 1.2,
Tabmuus 1.2 — HaBaHTaxkeHHS NIACTaHIIA 3 ypaxyBaHHSM MONEPEIHBO

PO3paxoBaHOi MOTY>KHOCTI IPUCTPOIB KOMITEHCAIIi1

OnuHAIA ITigcranuis
A 1 Tlo3nauennsa A 4

Po3paxyHkoBa BenmuuHa BHMiDY 1 2 3 4 5

Haiibinbiie akTUBHE
HaBAaHTAXEHHS HA HU3BKIN MBT Pui 28,3 | 26,3 | 22,5 |1 29,5 | 6,7
cropoHi [1C
KoedimienT peakTHBHOI
MOTYKHOCTI — tg ¢i 0,51 | 0,52 | 0,52 | 0,47 | 0,47
HaBaHTA)KECHHS
Haiibinpie peakTHBHE
HABaHTAXEHHS Ha HU3LKIN MBAp Qu" 14,4 | 13,7 | 11,8 | 13,8 | 3,12
ctopoHi [IC
Po3paxyHkoBa MOTYXHICTh
MIPUCTPOIB AJIs1 MBAp Qxyi 2,04 1 228 | 1,95 | 0,9 0,2
KOMIIeHCcaI1
Haii0inbie peakTuBHE
HaBaHTA)KEHHS HA HU3LKIH
croposi [IC 3
ypaxyBaHHsMm KV
[ToBHE HaBaHTaKEHHS
MiJICTaHIIl 3 ypaxyBaHHSIM MBA Smi 30,9 | 28,7 | 24,5 | 32,2 | 7,31
KY

MBAp Qui 123 | 11,5 | 9,8 | 129 | 2,92

1.3 Bu0ip i nepeBipka Tpancpopmaropis

HominaneHy TOTYXKHICTH TpaHCPOPMATOPIB BUOMPAEMO 3 ypaxyBaHHAM
HACTYyITHUX YMOB:

-B HOPMAJIHbHOMY PEKHMI TOBUHHO OyTH 3a0€3MEUYEeHO KUBJICHHS CIIOKHBAYiB,

npueaHaHuX A0 TpaHchopmaropa 31 croponn HH, To6To

ST HOM 2 Sni / 27 (19)
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- TIpU BUXOJI 3 JIaly OJHOTO TpaHcopmaTopa MifACTaHIlii, TOW M0 3aTUIITHBCS

B po0OOTI MOBUHEH 3a0e3leuyBaTH >KUBJICHHS CIOXKUBa4iB 1-i Ta 2-1 kareropiit
MiACTaHIIi, 3 ypaxyBaHHAM JOMyCTUMOro TmepeBaHTakeHHs Ha 40% 3Bepx
HOMIHAJIBHOI MOTY>KHOCTI. [Ipu BIACYTHOCTI MOMJIMBOCTI 3aMiHM MPOTITOM J100H
MOIIKO)KEHOTO  TpaHchopMaTopa, HOMIHAIBHY MOTYXKHICTh TpaHchOpMaTopiB

BUOMPAIOTh 32 PopMyIIOIO

Stnom = Sni/ 1.4, (1.10)

ne 1.4 — npunyctTuMuil KoeQiieHT NepeBaHTaXKEHHS.

B npoektoBaHiii cuCTeMi €IEKTPONOCTayaHHs BIJACYTHS MOJIHMBICTH 3aMIHU
TpaHc(OpMaTOpiB NPOTArOM J100M, TOMY BHOIp BHUKOHYEMO 3 BpaxXyBaHHAM
JKUBJICHHS ~ CIIOXHUBa4iB  TpeTboi  karteropii.  KoedimienTn  3aBaHTakeHHS
TpaHchOpMaTOpiB B HOPMAJIBHOMY 1 IICIsSaBapifHOMY pEXUMI BHU3HAYAEMO 32

dbopmynamu:

K¥= Sni/ (nx St nom) Ta K%= S/ (St som) (1.11)

Posrnsuemo BuOip TpanchopmatopiB  Ha mijgctadmii 1. TloTyxHICTh
HABAHTAXKEHHSA I11€1 MIJICTAHIIT 3 BpaxyBaHHSM MPHUCTPOIB KOMIIEHCAllll PeaKTUBHOI
notyxHocti ckiagae 30,9 MBA. S; o = 30,9/ 1.4 = 22,1 MBA, npuiimaemo
cTanaaptHy moTyxXkHicTh 25 MBA. KoedimieHT 3aBaHTaX€HHST B HOpPMaJIbHOMY
pexumi K= 30,9/(2 x 25) = 0,62, B micngaBapiiinomy K?, = 30,9/25 = 1,23.

Po3paxyHku Bubopy TpanchopmaTopiB [ BCIX MiACTaHIIN npuBeAeHi B Tadi. 1.3.
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Tabmuns 1.3 — Bubip tpanchopmaropis

Po3spaxynkoBa BennunHa OHI/.IH Hosnayenn IincTantis

BUMIP. k| 1 2 3 4 5
[oBHe ~ HABAHTAKCHHA HA |\ 1p Sni 30,9 | 28,7 | 24,5 | 322 | 731
cropod1 HH miacranmiit
BcranogieHi S, 75 16 16 75 i
TpaHnchopmaropu
HeoOxinHi Tpanchopmatopu | MBA St om 25 25 25 25 6,3
KimbKicTh TpanchopMaTopiB IIT. n 2 2 2 2 2
3aBaHTa)KEHHS
TpanchopMaTopis B KH; 0,62 | 0,57 | 0,49 | 0,64 | 0,58
HOPMaJIBHOMY PEKHUMI
3aBaHTaKCHHS
TpaHnchopmaTopiB B K%3 1,23 | 1,15 | 0,98 | 1,29 1,16
miciIsIaBapiiHOMY peXHUMi

Sk BumaHo 3 mamx Ta6im. 1.3 ma IIC2 Tta IIC3 HeoOX1IHO BCTAaHOBUTHU
Tpancopmaropu noTyxHicTio 25 MBA 3amicts 16 MBA, a Ha 1HIIUX MIACTAHIISAX

MOTYXKHICTh TpaHC(HOPMATOPIB 3ATUIIAETHCS O€3 3MiH.

1.4 Anauni3 icHyro4oi Mepe:xi i BUOip BapianrTa ii po3BUTKY

Mepexka mpoeKTOBaHOrO pailloHy SIBIsiE COOOI0 HE3aMKHEHY MaricTpalb, 110
CIUpAETbCSl Ha OJHE JpKepeno kuBieHHsA. JIiHIT enekTponepenaydl BUKOHaHI
JBOJIAHLIIOTOBUMU Ha 3a711300eTOHHUX onopax nposogamu AC mepepizom 240 Mm>.

Bci icayroui migcTaniii € mpoxigaumu, kpiM [IC 1, 1 BUKOHaHI 3 3aCTOCYBaHHAM

BUMUKAYiB.

[Ipu npoekTyBaHHI PO3BUTKY MEpPEekKi HEOOX1THO BUPIIIUTH TaKi 3aja4i:

- BUOpATH HAIIPYTY 1 CXEMY MEpEexKI;

- BUBHAYUTH MICLSI PO3MIIIIEHHS HOBUX IM1ICTaHITIH;

- BU3HAYUTH TIEpepi3 IPOTIB JIiHIHN eNeKTpornepeaadi;

- BU3HAYUTH YMCIIO 1 MOTYXHICTh TpaHC(HOPMATOPIB HA MiICTAHLISIX;

- BUOpaTH cmoci0 peryaioBaHHS HAMPYTrd 1 BU3HAYUTH MOTOKOPO3IMOILI
MOTY>HOCT1 B MEPEXKI;

- BU3HAUUTU OOCAT KaMiTAJIOBKJIA/IEHb 1 YEProBOCTI CHOPYIKEHHS MEPEKHHUX
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00'€KTiB.

Bubip BapiaHTIB CcXeM BEJIMKOI MIpOI BIUIMBAa€E Ha HAAIUHICTh 1
CeKOHOMIYHICTh E€JEKTPONOCTaYaHHs CHOXUBayiB. OCKUIbKM MpUiMadi CHOKMBAYiB
JAHOTO pailoHy mepeBaxxHO 1 1 2 Kkareropii; iX JKHUBJICHHS TIOBUHHE OyTH
pPE3ePBOBAHUM, 1110 3MIMCHIOETHCS TIETICBUMHU UM IBOJAHITIOTOBUMU JIHISIMHU.

[TopiBHIOBATHCH MOXYTh TUIHKM TEXHIYHO MPUMHATHI BapiaHTH CXEM MEpexi,
K1 TIOBUHH1 33JIOBOJIbHSITH TAKUM BUMOTaM:

- 3a0e3neuyBaTH HAAIMHICTH €JEKTpONocTadaHHs, Bu3HaueHy IlpaBumamu
yJIALITYBaHHS €JIEKTPOYCTaHOBOK JIJISl CIIOKHUBAYIB YCIX KaTETrOpiii;

- 3a0e31e4yyBaTH CIOXKUBAHHS 1 MMOJJa4y €HEpTii BUCOKOI SIKOCTI.

Y JaHOMy MpPOEKTI MOKa3HUKOM SIKOCTI BBa)KAE€ThCS TUIBKU BIAXHWIJICHHS
Harnpyru. [Ipu BuOOpP1 BapiaHTIB CXeM MEPEXKI MPO SIKICTh EHEPTii CYsATh 32 BTpaTaMu
MOTY>KHOCTI 1 HAIPYTH B MEPEXKI.

[Ticnst Toro, s’k HAMIY€H1 BaplaHTU CXEM MEPEX1, HEOOXITHO PO3IIISIHYTH,
y AKii Mipl BOHHM 3aJI0BOJIbHSIIOTH OCHOBHUM BHUMOTaM JI0 CXEM MEpExi, i1 4Oro
HEOOX1JTHO 3pOOUTH pO3paxyHOK MEpEXk1 B TAKOMY 00Cs31:

- BU3HAYUTH TOMEPEAHIN PO3MOALT MOTYKHOCTI B MEpexki 0e3 ypaxyBaHHS
BTpAT y JIHISAX, TOMY 1110 HEBIOMI TapaMETPU OKPEMUX JIIHIH;

- BU3HAYUTH NEpepi3 IPOTIB JIIHIM MO0 EKOHOMIYHIHN MIUIBHOCTI CTPYMY;

- TMEPEeBIPUTHU BEJIMYMHY BTpAT HANPYTd B KOXKHIN JIHIT JUIsl HOPMAJIbHOTO 1
MICIISIaBAPIHHOTO PEKUMY.

[Ipn mpoekTyBaHHI €IEKTPOCHEPTETUUYHUX OO’ €KTIB 3aCTOCOBYETHCS METO
BaplaHTHOTO CIIIBCTABJICHHS MOXJIMBUX JIO BHKOHAHHS KOHKYPEHTHO3JATHHUX
TEXHIYHUX PIIICHB 3a/1a4i.

HaiiBuriguimmM € BapiaHT 3 HaMEHIIMMH MpUBEICHUMH BUTpatamu. Komum
NOPIBHIOBaHI  BapiaHTH OJIM3BKI 32  pe3yJbTaTaMH  TEXHIKO-€KOHOMIYHOTO
pO3paxyHKy, J0 BUKOHAHHS MPUIMAaIOTh BapiaHT MEpexki, 1o 3abe3reuye Kparll
SKICHI Ta TIEPCTICKTUBHI MMOKA3HUKH.

3 ornsay Ha posrtamryBaHHs mifcrtadiii [ICS5 BigHOCHO iCHYHOYOT Mepexi i1

mxepena J[PK MOXIMBO pO3TASHYTH TPU BaplaHTH ii MpUEAHAHHS 3 OJHOYACHUM
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BUPIIICHHSIM MUTAHHS MPOITYCKHOT 3/IaTHOCTI 1ICHYFOYOTO KUIBIIS:

1 — IICS5 npuenHyeTbesl OHIEIO JBOKOJIOBOIO JIIHIEIO JOBXKUHOIW 12,8 KM 10
IC 1.

[Tincranmis I[IC5 BUKOHYeTbCS TYNMMKOBOI, BCl ICHYIOUl IMiACTaHIT

3anmumiaoTbes 6e3 3miH. (Puc. 1.2);

Mo cucmemu

Mo cucmemu

Ht) cucmemu ‘ I_IC 4
X1 110/10 kB
[bxepeno XUBNeHHs 11.3
2AC-240 @
nc 1
110/10 kB 24.0
2AC-240
12,8 km
c3
12.0 ncs 110/10 kB
2AC-240 0)
nc2
110/10 kB
)
21.0
2AC-240

Ho cucmemu

Mo cucmemu

Pucynok 1.2 - Po3Butok Mepexi paiiony. Bapiant 1
2 — IICS npueaHyeThCs OAHIEIO ABOKOJIOBOIO JIIHIEIO AOBXKUHOIO 12,3 KM 110
I1C 2.
[Tincranuis IIC5 BUKOHYETbCS TYNHMKOBOIO, BCl ICHYIOYl IIJICTaHIII

saymmmarTbes 6e3 3miH. (Puc. 1.3);
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Mo cucmemu

Mo cucmemu
ﬂU cucmemu ‘ I—IC 4
r, ~ 110/10 kB
nc 330/110 ‘% x
[xepeno XxusneHHs 11.3
2AC-240 @
nc1
110/10 kB 24.0
2AC-240
Y,
@ c3
12.0 ncs 110/10 kB
2AC-240 ///ﬁ
12,3 km
Mnc2
110/10 kB
W,
21.0
2AC-240

Ho cucmemu

Mo cucmemu

Pucynok 1.3 - Po3BuTok Mepexi paiiony. Bapiant 2

3 — IICS5 npuenHyeThcs OAHIEID ABOKOJOBOIO JIiHIE AOBXKUHOKO 13,1 KM 10
JIK.

[Tincranuis I[IC5 BUKOHYeETbCS TYNHMKOBOK, BCl ICHYIOUl IMIJCTaHIII
3anuiarTees 06e3 3MiH. (Puc. 1.4);

JInsi BUKOHAHHS TEXHIKO-€KOHOMIYHOTO TIOPIBHSIHHSA BaplaHTIB PO3BUTKY
Mepexi HeOoOXITHO BUOpaTH Tepepi3u APOTIB HOBUX JIiHIM, MEPEBIPUTH ICHYIOUI
JPOTH, BU3HAYUTH BTPATH HANIPYTH 1 IOTYKHOCTI.

Po3paxyHok mMepexi 31HCHIOETHCS 32 TOTIOMOTOFO CIeIialibHOT TPorpamHu, sika
7A€ 3MOTY CTBOPUTH Yy TpadiuHOMYy peJakTopi CXeMy Mepexi, A SKoi Tpeba
IIPOBECTH PO3PaXyHOK.

['pacdiunmii pegakTop [103BOJISIE BIITBOPIOBATH OCHOBHI €JIEMEHTH (BY3IIH,
tpancopmaropu, JIEIl 1 T.m.), a Takox 3/1ACHIOBAaTH JIOTIYHY TIEPEBIPKY Ha

MPaBUJIBHICTS iX 3’ €/THAHbD.
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Mo cucmemu

o cucmemu

Mo cucmemu ‘ nc 4

% | 110/10 kB
nc 330/110 ‘//
bhxepeno XuBneHHs 11.3

2AC-240 @

Mnc1
110/10 kB 2:

W

&

o c3
12.0 ncs 110/10 kB
2AC-240 ()

12,3 km
ncza2
110/10 kB

()

Mo cucmemu

Jo cucmemu

Pucynox 1.4 - Po3Butok Mepexi paiiony. Bapiant 3

Jlami cTBOPIOETHCS 0a3a JaHWX €JIEMEHTIB MEPEeX 3 1X JIeTaTbHUM OMUCOM (THI
eJIEeMEHTY, HOMiHaJbHa HAmNpyra, TOIIO) 3a JOMOMOTOI0 PelakTopa, BOyJAOBaHOTO Y
rpadiuHuil pegakTop.

[Ticns 1boro 3AINCHIOETBCSA TIPOIEAypa JIOTIYHOTO MO€EIHAHHS TrpadiuHuX
€JIEMEHTIB CXEMH 3 BIJIMOBIJHUMHU IM ONHUCAMH IMApaMeTpPiB, a TAKOXK aBTOMATHYHA
nepeBipka Ha BIAMOBIIHICTh €JIEMEHTIB KJlacaM HamlpyTH, PaBUIBHICTh MPUETHAHHS
y BIJIMOBIIHOCTI JI0 KJIacy HAMpyTH 1 T. 1H.

[Ticnst mepeBIpKU CTBOPEHOI €JIEKTPUYHOI CXEMU 3IHCHIOETHCS 11 pO3paxyHOK
3a MeToJIOM OajaHcy MOTY>KHOCTI. Pe3ynbTaTu po3paxyHKy BHBOISATHCA Ha (POHI
CJICKTPUYHOT CXEMU Ta Y BUTJISI TAOIUIIb.

Bapianm 1.

Enextpuuny cxemy 300pakeHo Ha puc 1.4.



nc4
57.79-2079325A  TIC4_DKA 57.36+28.75 326A

29.474{13.79 113.65«B
-42.62-j21.85 243A

ncanc4 42.11+{20.96 245A

ncs

22.46+j11.78 110.71kB

-30.88-j15.07 179A

-57.79-j29.79 325A TC4_[DKB  57.36+28.75 326A

-42.62-j21.85 243A

NC3_MNC4A 42.11+j20.96 245A

nca_ncss 30.63+j14.96 181A
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26.24+j13.67 108.84kB
ncz

K
0.00+j0.00 115.50kB.

ncs

6.68+{3.11 107.99kB.

3.34+1.56 20A

nc1

ncs_rc1 -3.35-j1.18 19A

-30.88-j15.07 179A nca_rncss 3063

414.96 181A

28.23+j14.37 108.23kB
17.46+8.36 103A

ncz_nc1

1751+

8.12 102A

17.46+j8.36 103A

nca_rnc1Aa

-17.51-j8.12 102A

3.34+j1.56 20A

ncs_rc1A -3.35-1.18 19A

Pucynox 1.5 - Enexkrpuyna cxema 3'elHaHb MEPEKi BapiaHTy 1

Pe3ynbTaTu po3paxyHKy BapiaHTy TMpU HaWOUIBIIUX HABAHTAXXCHHSAX B

HOPMaJILHOMY 1 IICJIS aBapIMHUX peKUMaxX HaBEJEHI Y BIAMOBIIHUX TaOIUIISIX.

[licns 3actocyBaHHSI MPOrPAMHOTO 3a0€3MEUEHHS PO3paxyHKIB 0OHpaeEMoO

nepepis Jinii g HoBOI migcTanmii 70 Mm2,

Tabnuusg 1.4 — Po3paxyHOK HOpMaJILHOTO PEXXUMY MEpexki BapiaHTy 1

BxinHi nani By3JiB

Ha3Ba By371a U, kB P, MBT | Qn, MBap | Usan, kB
JIK 110,00 0 0 115,5
IcC 4 110,00 29,5 13,8 0
I1C 3 110,00 22,5 11,8 0
I1C 2 110,00 26,3 13,7 0
I1C 5 110,00 6,7 3,12 0
IIC 1 110,00 28,3 14,4 0
BxiaH1 1aH1 TUIOK
Ha3sga rinku HOBIzI;&HHa’ ITepepiz,mm> R X
I1C 4 JI)Kb 11,3 240 1,36 4,58
[1C 2 TIC 3B 21 240 2,52 8,51
I[IC 5 TIC 1A 12,8 70 5,48 5,68
I[IC2 IIC 1 12 240 1,44 4,86
IIC 3 TIC 4A 24 240 2,88 9,72
I1C 4 JIDKA 11,3 240 1,36 4,58
I1C 2 TIC 3b 21 240 2,52 8,51
I[IC 5 TIC 1 12,8 70 5,48 5,68
I[IC 2 TIC 1A 12 240 1,44 4,86
IIC 3 TIC 4 24 240 2,88 9,72




[Tponopxenus taduiril.4

Pe3ynbTaTu po3paxyHKy BY3IiB

19

Hazga
By31a Pr, MBt Qr, MBap Pa, MBt Qu, MBap U, kB
JIK 115,59 59,57 0,00 0,00 115,50
I1C 4 0,00 0,00 29,47 13,79 113,65
I1C 3 0,00 0,00 22,46 11,78 110,71
I1C 2 0,00 0,00 26,24 13,67 108,84
I1C 5 0,00 0,00 6,68 3,11 107,99
IC 1 0,00 0,00 28,23 14,37 108,23

Pe3ynbpTaTi po3paxyHKy TiJlIoK
Hassa FUiki Proy, Qrouy, Imou, Pxin, QKiH, Ixin,
MBT MBgap KA MBT MBaap KA

I1C 4 JKb 57,36 28,75 0,33 -57,79 -29,79 | 0,32
I1C 2 IIC 3B 30,63 14,96 0,18 -30,88 -15,07 | 0,18
IIC 5 TIC 1A 3,34 1,56 0,02 -3,35 -1,18 0,02
IIC2 TIC 1 -17,51 -8,12 0,10 17,46 8,36 0,10
I1C 3 TIC 4A 42,11 20,96 0,25 -42,62 21,85 | 0,24
I1C 4 JIDKA 57,36 28,75 0,33 -57,79 -29,79 | 0,32
I1C 2 TIC 3b 30,63 14,96 0,18 -30,88 -15,07 | 0,18
IHC 5 TIC 1 3,34 1,56 0,02 -3,35 -1,18 0,02
IIC2 TIC 1A -17,51 -8,12 0,10 17,46 8,36 0,10
IIC3 TIC 4 42,11 20,96 0,25 -42,62 21,85 | 0,24

CyMapHi BTpaTtu noTy>xHocti — 2,49 MBT

Enextpuuny cxemy uis miciisiaBapiitHOro pexumy 300paxeHo Ha puc 1.6.

20.49+j13.79 111.42«kB

ncs4
0.00+j0.00 0A MC4_DKA 0.00+0.00 0A

0.00+j0.00 0A

-86.67-j49.55 517A

nca_nc4

nc3 Nc4A

ncs
0.00+j0.00 0A

84.35+j42.50 519A

22.47+j11.79 105.01kB

ncz

-30.94-j15.36 190A rnc2_ncss 30.66+j15.07 191A

26.26+j13.68 103.02kB

-118.07-j69.38 685A MC4_[DKB  116.16+j63.34 686A

K
0.00+j0.00 115.50kB.

ncs

6.69+j3.12 102.13kB

3.344{1.56 21A

ncs_nc1

nc1

-3.351.22 20A

-30.94-j15.36 190A

nc2_ncss 30.66+15.07 191A

28.26+j14.38 102.38kB
17.48+j8.41 109A

-17.53-j8.23 109A

-17.53-j8.23 109A

ncz_nc1

17.48+j8.41 109A nc2_nc1A

3.34+4j1.56 21A

ncs_rnc1Aa

-3.35-1.22 20A

Pucynox 1.6 - Enexkrpuyna cxema Jj1s miciasiaBapiitHOTO peKUMy MEpexi

BapiaHTy 1
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Tabnuis 1.5 — Po3paxyHOK Mepiioro micisaBapitHOro pexxuMy Mepeki BapiaHty 1
(Buxing 3 magy [IC 4 JIXKA 1 [1C 3 TIC 4)

BxingHi qaHi By3miB

Hasga By3ia U, kB Pu, MBT Qu, MBap Usan, kB
JOK 110,00 0 0 115,5
[1C 4 110,00 29,5 13,8 0
IC 3 110,00 22,5 11,8 0
[1C 2 110,00 26,3 13,7 0
I1C 5 110,00 6,7 3,12 0
[1C 1 110,00 28,3 14,4 0
BxiaHi 1aHi riiok
Ha3zsa rinku JlosxkuHa, kM | Ilepepiz,Mm> R X
I[1C 4 JIXb 11,3 240 1,36 4,58
IIC 2 TIC 3B 21 240 2,52 8,51
I[IC5 TIC 1A 12,8 70 5,48 5,68
[IC2 IIC 1 12 240 1,44 4,86
[1C 3 TIC 4A 24 240 2,88 9,72
I[1C 4 JIXA 11,3 240 1,36 4,58
[1IC 2 IIC 3b 21 240 2,52 8,51
I[IC5 IIC 1 12,8 70 5,48 5,68
[1IC2 IIC 1A 12 240 1,44 4,86
I[IC3 I1IC 4 24 240 2,88 9,72
Pe3ynbpTaTu po3paxyHKy BY3IiB
Ha3sga
By31a Pr, MBt Qr, MBap Pu, MBT1 Qn, MBap U, kB
JIK 118,07 69,38 0,00 0,00 115,50
I1C4 0,00 0,00 29,49 13,79 111,42
I1C 3 0,00 0,00 22,47 11,79 105,01
I1c 2 0,00 0,00 26,26 13,68 103,02
I1C 5 0,00 0,00 6,69 3,12 102,13
IIC 1 0,00 0,00 28,26 14,38 102,38
Pe3ynbTaTu po3paxyHKy TiJIOK
Haspa riku Proy, Qroy, Imou, Pxin, QkiH, Ixin,
MBT MBgap KA MBT MBgap KA
I[1IC 4 JI)Xb 116,16 | 63,34 0,69 -118,07 | -69,38 | 0,68
I[1C 2 TIC 3B 30,66 15,07 0,19 -30,94 | -15,36 | 0,19
IC5 TIC 1A 3,34 1,56 0,02 -3,35 -1,22 0,02
I[C2 IIC 1 -17,53 -8,23 0,11 17,48 8,41 0,11
I1C 3 TIC 4A 84,35 42,50 0,52 -86,67 | 49,55 | 0,52
I[1C 4 JIXA 0,00 0,00 0,00 0,00 0,00 0,00
I1C 2 TIC 3b 30,66 15,07 0,19 -30,94 | -1536| 0,19
IC5 1IC 1 3,34 1,56 0,02 -3,35 -1,22 0,02
I[C2 IIC 1A -17,53 -8,23 0,11 17,48 8,41 0,11
[IC3 IIC4 0,00 0,00 0,00 0,00 0,00 0,00

CymapHi BTpatu moTyxHocti — 4,89 MBT



-57.78-29.74 325A

Bapiaum 2

Enextpuuny cxemy 300pakeHo Ha puc 1.7.

nc4
NC4_KA 57.35+28.71 326A

29.48+j13.79 113.65kB

-42.61-21.81 243A ncanc4

22.46+j11.78 110.71xB.

ncs
42.10+20.92 245A

-57.78-29.74 325A MC4_KB  57.35+28.71 326A

-42.61-21.81 243A MC3_MC4A

42.10+j20.92 245A

ncz

-30.87-j15.03 179A nc2.rc3s  30.62+14.92 181A

26.25+{13.67 108.85kB

ncs.nc2 ncs

ax

HOPMAJILHOMY 1 IICJIA aBap1HUX PeKUMaxX HaBEJICHI Y BIMOBIIHUX TaOIUISX.

0.00+j0.00 115.50«B

-30.87-{15.03 179A

nc2ncas  30.62+14.92 181A

-3.35-1.19 19A

28.24+j14.37 108.34kB

nc1
14.1247.18 84A

-14.15-6.89 83A

-3.351.19 19A

3.344]1.56 20A
ncs_nc2a

-14.15-16.89 83A

ncz_nc1

14.12+j7.18 84A

nc2_nc1A

Pucynox 1.7 - EnektpuyHa cxema 3'€ITHaHb MEPEKI BapiaHTy 2

Pe3ynbTaT po3paxyHKy BapiaHTy MpU HAUOUIBIIMX HABAHTAXEHHAX B

[Ticns 3actocyBaHHS MNPOTrpaMHOrO 3a0€3IMEeUeHHs] PO3pPaxyHKIB OOHpaeMoO

nepepis Jinii g HoBOI migcTanii 70 Mm?,

Tabnuus 1.6 — Po3paxyHOK HOpMAJILHOTO PEXUMY MEpExki BapiaHTy 2

Bxinni nani By3JiB

Hasga By3na U, kB Pu, MBT Qu, MBap Usan, kB
JUK 110,00 0 0 115,5
[c 4 110,00 29,5 13,8 0
I1C 3 110,00 22,5 11,8 0
I1C 2 110,00 26,3 13,7 0
I1C 5 110,00 6,7 3,12 0
IC 1 110,00 28,3 14,4 0
BxiaH1 1aH1 TUIOK
Hasga rinku Jlosxuna, kM | Ilepepiz,Mm* R X
I1C 4 JUKB 11,3 240 1,36 4,58
I1C 2 TIC 3B 21 240 2,52 8,51
[1C 5 TIC 2A 12,3 70 5,26 5,46
IMCc2 I1ci 12 240 1,44 4,86
I1C 3 TIC 4A 24 240 2,88 9,72
IC 4 JDKA 11,3 240 1,36 4,58
[1C 2 IIC 3b 21 240 2,52 8,51
I[IC5 ITIC2 12,3 70 5,26 5,46
I[C2 IC 1A 12 240 1,44 4,86
I[IC3 IIC4 24 240 2,88 9,72

3344156 20A  6.69+j3.11 108.61kB




[Iponopxenus Tadui 1.6

Pe3ynbTaTu po3paxyHKy BY3IiB

Ha3ga
By31a Pr, MBt Qr, MBap Pa, MBt Qu, MBap U, kB
JOK 115,56 59,48 0,00 0,00 115,50
[C 4 0,00 0,00 29,48 13,79 113,65
I1C3 0,00 0,00 22,46 11,78 110,71
I[1C 2 0,00 0,00 26,25 13,67 108,85
I1IC 5 0,00 0,00 6,69 3,11 108,61
I[1C 1 0,00 0,00 28,24 14,37 108,34

Pe3ynbTaTu po3paxyHKy TijIoK

Hassa FUiki Proy, Qrouy, Imou, Pxin, QKiH, Ixin,
MBT MBgap KA MBT MBaap KA

I1C 4 JI)Xb 57,35 28,71 0,33 -57,78 -29,74 | 0,32
I1C 2 IIC 3B 30,62 14,92 0,18 -30,87 -15,03 | 0,18
IIC 5 TIC 1A 3,34 1,56 0,02 -3,35 -1,19 0,02
IIC2 TIC 1 -14,15 -6,89 0,08 14,12 7,18 0,08
I1C 3 TIC 4A 42,10 20,92 0,25 -42.,61 21,81 | 0,24
I1C 4 JIDKA 57,35 28,71 0,33 -57,78 -29,74 | 0,32
I1C 2 TIC 3b 30,62 14,92 0,18 -30,87 -15,03 | 0,18
IC5 IIC 1 3,34 1,56 0,02 -3,35 -1,19 0,02
IIC2 TIC 1A -14,15 -6,89 0,08 14,12 7,18 0,08
IC 3 I1IC 4 42,10 20,92 0,25 -42.,61 21,81 | 0,24

CymapHi BTpaTt# noTyxHocti — 2,45 MBT

EnexTpuuHy cxemy Uis MiciisiaBapiitHOro pexumy 300paxeHo Ha puc 1.8.

X 26.26+{13.68 103.04kB
29.49+/13.79 111.43kB 22.47+4j11.79 105.03kB

ncs
nc4 0.00+j0.00 0A ncs_nc4 0.00+0.00 0A ncs_nez nes

0.00+0.00 0A MC4_KA 0.00+0.00 0A -30.9215.31190A  IC2.MC36  30.65+15.02 191A 3354156214  6.69+/3.12 102.80kB

-86.63-49.43 517A nC3_Mc4A 84.31+42.40 519A . -3.35-1.23 20A
-118.03-j69.25 684A MC4_JDKB  116.12+j63.22 685A -30.92-j15.31 190A ncz.ncag  3065+15.02 191A

-3.35-j1.23 20A

3.3541.56 21A

-14.16-6.95 88A
ncs5_nc2a

X
0.00+j0.00 115.50kB.

-14.16-46.95 88A

28.26+{14.38 102.51kB
nc1

14.134]7.19 89A ncz.nct

14.1347.19 89A nc2_nc1a

Pucynok 1.8 - EnekrpruyHa cxema Jijsl micisiaBapiiHOTO peKUMY Mepexi

BapiaHTy 2
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Tabmuig 1.7 — Po3paxyHoK MiciisiaBapiiHOTO peXKUMY Mepeki BapiaHTy 2 (BUXIT 3
nagy [IC 4 JIDK A1TIC 3 TIC 4)

BxingHi gaHi By3miB

Hasga By31na U, kB P, MBT Qu, MBap Usan, kB
JIK 110,00 0 0 115,5
[1IC 4 110,00 29,5 13,8 0
I1C 3 110,00 22,5 11,8 0
[1C 2 110,00 26,3 13,7 0
I1C 5 110,00 6,7 3,12 0
[1C 1 110,00 28,3 144 0
BxinHi nani rinok
Hazsa rinku JlosxkuHa, kM | Ilepepiz,Mm> R X
I1C 4 JIXb 11,3 240 1,36 4,58
I1C 2 TIC 3B 21 240 2,52 8,51
I[IC 5 TIC 2A 12,3 70 5,26 5,46
[NC2 IIC 1 12 240 1,44 4,86
[1IC 3 TIC4A 24 240 2,88 9,72
I[1C 4 JIXKA 11,3 240 1,36 4,58
[1C 2 TIC 3b 21 240 2,52 8,51
I[IC 5 T1IC 2 12,3 70 5,26 5,46
I[IC2 IIC 1A 12 240 1,44 4,86
[IC3 IIC4 24 240 2,88 9,72
PesynbpTatu po3paxyHKy BY3IiB
Hasga
By31a Pr, MBt Qr, MBap Pu, MBT QHn, MBap U, kB
JIK 118,03 69,25 0,00 0,00 115,50
[IC 4 0,00 0,00 29,49 13,79 111,43
I1C3 0,00 0,00 22,47 11,79 105,03
IC 2 0,00 0,00 26,26 13,68 103,04
I[IC 5 0,00 0,00 6,69 3,12 102,80
IC 1 0,00 0,00 28,26 14,38 102,51
Pe3ynbpTaTi po3paxyHKy TUIOK
Haspa riku Proy, Qroy, Imou, Pxin, QkiH, Ixin,
MBT MBgap KA MBT MBgap KA
I[1IC 4 JI)Xb 116,12 | 63,22 0,69 -118,03 | -69,25 | 0,68
I[1C 2 TIC 3B 30,65 15,02 0,19 -30,92 | -15,31 | 0,19
IC5 TIC 1A 3,35 1,56 0,02 -3,35 -1,23 0,02
I[C2 IIC 1 -14,16 -6,95 0,09 14,13 7,19 0,09
I1C 3 TIC 4A 84,31 42,40 0,52 -86,63 | -4943 | 0,52
I[1C 4 JIXA 0,00 0,00 0,00 0,00 0,00 0,00
I1C 2 TIC 3b 30,65 15,02 0,19 -30,92 | -15,31 | 0,19
IIC 5 TIC 1 3,35 1,56 0,02 -3,35 -1,23 0,02
I[C2 IIC 1A -14,16 -6,95 0,09 14,13 7,19 0,09
IIC3 IIC4 0,00 0,00 0,00 0,00 0,00 0,00

CymMapHi BTpaTtu noTyxHocti — 4,85 MBT



Bapianm 3

Enextpuuny cxemy 300pakeHo Ha puc 1.9.

-54.28-j27.94 3056A

NC4_JKA 53.90+27.08 306A

29.48+j13.79 113.76kB

nc4 -39.16-j20.18 224A

nc3 nc4

22.47+j11.78 111.05kB.

38.72+j19.56 226A

-54.28-27.94 305A  TMC4_[DKB  53.90+27.08 306A

-39.16-j20.18 224A

NC3_MC4A

-27.48-13.67 160A

MNCc2_Mc3s  27.29+13.73 161A

24

26.26+j13.68 109.36kB
ncz

38.72+j19.56 226A

0.00+j0.00 115.50«B

-3.36-j1.12 18A nc5_mx

K 6.70+j3.12 115.27«B

ncs

3.354{1.56 19A

-3.36-1.12 18A

no5 KA 3.3541.56 19A

-27.48-j13.67 160A

ncz.ncss  27.29413.73 161A

28.
nc1

.26+{14.38 108.86kB
14.13+j7.19 84A

ncz_nc1

-14.16-6.89 83A

-14.16-§6.89 83A

14.134]7.19 84A

nc2.ncia

Pucynok 1.9 - EnektpuuHa cxema 3'€IHaHb MEpEXK1 BapiaHTy 3

Pesynbrat po3paxyHKy BaplaHTy TMpyd HAHOUIBIIMX HAaBaHTAXXCHHSIX B

HOPMAJILHOMY 1 ITICJIA aBapIMHUX PeKUMaxX HAaBEJICHI Y BIMTOBIIHUX TaOIUISX.

[licns 3actocyBaHHSI MPOTPaMHOro 3a0€3IMEUEHHs] PO3pPaxyHKIB OOHUpaEMO

niepepis3 JiHik 11 HoBoi miacTanmii 70 Mm2.

Tabnus 1.8 — Po3paxyHOK HOPMAJIBLHOIO PEXUMY MEpEXkK1 BapiaHTy 3

Bxinni nani By3miB

Hasga By3na U, kB Pu, MBT Qu, MBap Usan, kB
JOK 110,00 0 0 115,5
[c 4 110,00 29,5 13,8 0
I1C 3 110,00 22,5 11,8 0
[1C 2 110,00 26,3 13,7 0
I1C 5 110,00 6,7 3,12 0
IC 1 110,00 28,3 14,4 0
BxinHi nani rinok
Hasga rinku Jlosxuna, kM | Ilepepiz,mm? R X
I1C 4 JUKb 11,3 240 1,36 4,58
I1C 2 TIC 3B 21 240 2,52 8,51
IC2 IIC 1 12 240 1,44 4,86
I[1C 3 TIC 4A 24 240 2,88 9,72
I[1C 5 JUKA 13,1 70 5,61 5,82
[1C 4 JUKA 11,3 240 1,36 4,58
I1C 2 TIC 3b 21 240 2,52 8,51
I[IC2 IIC 1A 12 240 1,44 4,86
I[IC3 IIC4 24 240 2,88 9,72
I1C 5 JIK 13,1 70 5,61 5,82
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[Iponorxenus Tadmui 1.8

Pe3ynbTaTi po3paxyHKy By3JiB

Ha3ssa
By31a Pr, MBT Qr, MBap Pu, MBTt Qu, MBap U, kB
JIK 115,26 58,12 0,00 0,00 115,50
[1C 4 0,00 0,00 29,48 13,79 113,76
I1IC3 0,00 0,00 22,47 11,78 111,05
I[1C 2 0,00 0,00 26,26 13,68 109,36
I1C5 0,00 0,00 6,70 3,12 115,27
IIC 1 0,00 0,00 28,26 14,38 108,86
Pe3ynbpTatu po3paxyHKy TUIOK

Hassa rin Pnoy, Qrouy, Imou, Pxin, QkiH, Ixin,

MBT MBap KA MBT MBap KA

I[1C 4 JKb 53,90 27,08 0,31 -54,28 | -27,94 | 0,31
I1C2 IIC 3B 27,29 13,73 0,16 -2748 | -13,67 | 0,16
I[IC2 TIC 1 -14,16 -6,89 0,08 14,13 7,19 0,08
I[1IC 3 TIC 4A 38,72 19,56 0,23 -39,16 | -20,18 | 0,22
I[IC 5 JIXA 3,35 1,56 0,02 -3,36 -1,12 0,02
I[1C 4 JUKA 53,90 27,08 0,31 -54,28 | -27,94 | 0,31
I1C 2 1IC 3b 27,29 13,73 0,16 -2748 | -13,67 | 0,16
I[IC2 IIC 1A -14,16 -6,89 0,08 14,13 7,19 0,08
I[IC3 IIC4 38,72 19,56 0,23 -39,16 | -20,18 | 0,22
[IC5 JIX 3,35 1,56 0,02 -3,36 -1,12 0,02

CymapHi BTpatu notykHocti — 2,09 MBt

EnexTpuuHy cxemy Juisi HEPILIOTo MICIAsSaBapIiHOTO PEKUMY 300pa’K€HO Ha pUC
1.10.

3 26.27+4{13.69 104.06kB
29.49+j13.80 111.71kB 22.48+j11.79 105.84kB nc2

nc4 0.00+0.00 0A MC3MC4 0004000 0A ncs ‘
0.00+0.00 0A MiC4_IKA 0.00+0.00 0A s isA  noanoss  27a0war oA

-79.46-145.26 473A nc3_Mc4A 77.52439.52 475A
-110.62-j64.27 640A TC4_JKB  108.95+59.06 641A -27.52/13.86 168A nc2_ncag 273041379 170A

-14.17-6.94 88A

K 6.70+j3.12 115.274B
0.00+0.00 115.50kB ncs
-3.361.12 18A NC5DK  3.3541.56 19A

-14.17-j6.94 88A

-3.36-11.12 18A nCs KA 3354156 19A

28.27+14.38 103.53kB
nc1

14.13+7.19 88A ncz_rnc1

14.13+j7.19 88A ncz_nc1A

Pucynok 1.10 - Enextpuuna cxema [uist Iepuioro micisiaBapiitHoro pexumy

Mepexi BapiaHTy 3
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Tabnuus 1.9 — Po3paxyHoK nepuioro micisiaBapiiiHOro pekumy Mepexi Bapianty 3

(Buxing 3 maxy [IC 4 JIXKA 1 [1C 3 TIC 4)

BxingHi 1aHi By3miB

Hasga By3ia U, kB Pu, MBT Qu, MBap Usan, kB
JIK 110,00 0 0 115,5
I1C 4 110,00 29,5 13,8 0
I1C 3 110,00 22,5 11,8 0
I1C 2 110,00 26,3 13,7 0
I1C 5 110,00 6,7 3,12 0
I1C 1 110,00 28,3 14,4 0
BxigH1 gaHi rijok
Ha3zsa rinku JlosxuHa, kM | Ilepepiz,Mm> R X
I1C 4 J)Xb 11,3 240 1,36 4,58
I1C 2 IIC 3B 21 240 2,52 8,51
IIC2 IIC 1 12 240 1,44 4,86
I1C 3 TIC 4A 24 240 2,88 9,72
IIC 5 JIDKA 13,1 70 5,61 5,82
I1C 4 JIKA 11,3 240 1,36 4,58
I1C 2 TIC 3b 21 240 2,52 8,51
IIC2 TIC 1A 12 240 1,44 4,86
IC 3 I1IC 4 24 240 2,88 9,72
IIC 5 JIK 13,1 70 5,61 5,82
Pe3yabpTatu po3paxyHKy By3/IiB
Hazga
By31a Pr, MBt Qr, MBap Pu, MBT QHn, MBap U, kB
JIK 117,33 66,51 0,00 0,00 115,50
I1C 4 0,00 0,00 29,49 13,80 111,71
IIC 3 0,00 0,00 22,48 11,79 105,84
IIC2 0,00 0,00 26,27 13,69 104,06
I1C 5 0,00 0,00 6,70 3,12 115,27
IIC 1 0,00 0,00 28,27 14,38 103,53
Pe3ynbpTaTi po3paxyHKy TUJIOK
Haspa riku Proy, Qroy, Imou, Pxin, QkiH, IkiH,
MBT MBgap KA MBT MBsap KA
I1C 4 Kb 108,95 59,06 0,64 -110,62 | -64,27 | 0,64
I1C 2 TIC 3B 27,30 13,79 0,17 -27,52 -13,86 | 0,17
IC2 11C 1 -14,17 -6,94 0,09 14,13 7,19 0,09
I1C 3 TIC 4A 77,52 39,52 0,47 -79,46 -4526 | 047
I[1C 5 JI)KA 3,35 1,56 0,02 -3,36 -1,12 0,02
[1IC 4 JIXA 0,00 0,00 0,00 0,00 0,00 0,00
I1C 2 TIC 3b 27,30 13,79 0,17 -27,52 -13,86 | 0,17
IC 2 IIC 1A -14,17 -6,94 0,09 14,13 7,19 0,09
IIC 3 TIC 4 0,00 0,00 0,00 0,00 0,00 0,00
I1C 5 JI)K 3,35 1,56 0,02 -3,36 -1,12 0,02

CymapHi BTpatu notyxHocti — 4,11 MBT
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EnexTpuuHy cxemy Juist Apyroro miciasiaBapiiHOTO pexuMy 300pakeHO Ha pUC

L.5.

) 26.26+{13.68 109.36kB
29.48+]13.79 113.76kB 22.47+j11.78 111.05:8 ne2

ncs
nc4 -39.16-j20.18 224A ncanc4 38.72+4j19.56 226A
-54.28-j27.94 305A NC4_MXKA 53.90+27.08 306A -27.48-13.67 160A Mc2_ncse  27.29+13.73 161A

-39.16-20.18 224A nc3_Mc4A 38.72+/19.56 226A

-54.28-27.94 305A  MC4_DKB  53.90+{27.08 306A -27.48-j13.67 160A ncz2_ncss 272941373 161A

-14.16-j6.89 83A

K 6.70+j3.12 115.03kB
0.00+j0.00 115.50kB ncs
0.00+0.00 0A NC5_K  0.00+0.00 0A

-14.16-j6.89 83A

-6.72-j2.70 36A MC5 KA 6.70+j3.12 37A i

| 28.26+{14.38 108.86kB

nc1
14.134j7.19 84A nc2_nct

14.1347.19 84A nc2_nc1A

Pucynok 1.11 - Enextpuuna cxema [uist Ipyroro miciasiaBapiiHOro pexxuMy
Mepexi BapiaHTy 3

Tabmuus 1.10 — Po3paxyHoK Apyroro micisiaBapiitHOro pexumMy Mepeki BapiaHty 3
(Buxin 3 nmagy I[IC 5 J1XK)
BxinHi naHi By3iiB

HasBa By371a U, kB P, MBT | Qun, MBap | Usan, kB
JIK 110,00 0 0 115,5
I1C 4 110,00 29,5 13,8 0
I1C 3 110,00 22,5 11,8 0
I1C 2 110,00 26,3 13,7 0
I1C 5 110,00 6,7 3,12 0
I1C 1 110,00 28,3 14,4 0
BxiaH1 1aH1 TUIOK
Ha3sBa rinku JIOB}?;:IHa’ ITepepiz,mm> R X
I1C 4 JDKb 11,3 240 1,36 4,58
I1C 2 TIC 3B 21 240 2,52 8,51
IC2 IIC 1 12 240 1,44 4,86
I1C 3 TIC 4A 24 240 2,88 9,72
IIC 5 JIDKA 13,1 70 5,61 5,82
I1C 4 JIDKA 11,3 240 1,36 4,58
I1C 2 TIC 3b 21 240 2,52 8,51
IIC 2 TIC 1A 12 240 1,44 4,86
IIC 3 TIC 4 24 240 2,88 9,72
I1IC 5 JI)K 13,1 70 5,61 5,82
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[Tponorxenus taduii 1.10

PesynbTatu po3paxyHKy By3IiB

Hasga
By31a Pr, MBt Qr, MBap Pu, MBt Qu, MBap U, kB
JIK 115,28 58,58 0,00 0,00 115,50
I[C 4 0,00 0,00 29,48 13,79 113,76
I1C3 0,00 0,00 22,47 11,78 111,05
I[C 2 0,00 0,00 26,26 13,68 109,36
IC 5 0,00 0,00 6,70 3,12 115,03
I[1C 1 0,00 0,00 28,26 14,38 108,86
Pe3ynbpTatu po3paxyHKy TUJIOK

Hassa rin Proy, Qrouy, Imou, Pxin, QKiH, Ixin,

MBT MBap KA MBT MBaap KA

I1C 4 Kb 53,90 27,08 0,31 -54,28 | -27,94 | 0,31
[1IC2 IIC 3B 27,29 13,73 0,16 -2748 | -13,67 | 0,16
[HC 2 11C 1 -14,16 -6,89 0,08 14,13 7,19 0,08
I1C 3 TIC 4A 38,72 19,56 0,23 -39,16 | -20,18 | 0,22
I[1IC 5 JUKA 6,70 3,12 0,04 -6,72 -2,70 0,04
I1C 4 JIKA 53,90 27,08 0,31 -54,28 | -27,94 | 0,31
I[1IC 2 ITIC 3b 27,29 13,73 0,16 -2748 | -13,67 | 0,16
I[IC2 IIC 1A -14,16 -6,89 0,08 14,13 7,19 0,08
I[IC3 IIC4 38,72 19,56 0,23 -39,16 | -20,18 | 0,22
I[IC 5 JUK 0,00 0,00 0,00 0,00 0,00 0,00

CymapHi BTpaTtu noty>kHocti — 2,1 MBT

[lonepenHiii  po3paxyHOK HE  BpaxoBye  BTpaTh  MOTYKHOCTI B
TpaHchopMaropax Ta TEHEpallll0 PEaKTHUBHOI TMOTY)XHOCTI JIIHISIMH, ajie Jae
MO>KJIMBICTh OI[IHUTH TEXHIYHY peajbHICTh BUKOHAHHS BapiaHTy 1 BUBHAUYUTU BTPATU
MOTY>KHOCTI.

Ha mneprmiomy erami TOpIBHSHHSA BapiaHTIB 31HCHIOETBCS 3a TEXHIYHUMU
MOKa3HWKAMH IO SKHUX BXOJATH CyMapHa JOBXKMHA JIIHIM B OJHOJAHIFOTOBOMY
OOYHMCIICHH] 1 HaWOIIBIN BTPAaTH HAMPYTd B HOPMAJIBLHOMY 1 TMicCHsiaBapiiHUX
pexkumax. Sk Tpukiag po3paxyHKy HaWOUIBINIOI BTpPATH HAMPYTH PO3TVITHEMO
HOpMAaJIbHUW pexxuM Bapianty 1 (Tabiu. 1.2). Halinmkya Hanpyra B LIbOMY peXUMI Ha

[1C, Bona ckianae 107,99 kB. B npo1ienTax BTpaTa Halpyr CTAHOBUTH

AU =((115,5 - 107,99)/115,5) x 100 = 6,50 %

B nepmomy micisaBapiiHOMy pexumi BapiaHTy | HaliHW)K4Ya Hampyra Ha
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nigcranii [1C, Bona ckinanae 102,13 kB, 1m0 B nporieHTax cTaHOBUTh

AU =((115,5-102,13)/115,5) x 100 = 11,58 %

OO06u1Ba 3HAYCHHS HE MEPEBUIYIOTh MIPUITYCTUMUX JJIi HOPMAIBHOTO pexumy 13
—15% 1 18 — 20% nnst micisiaBapiiHOTO PEKUMY .
Po3paxyHku 17151 IHIIMX BapiaHTIB 1 peXUMi BUKOHYIOTbCS aHayoriyHo. JlaHi
MOPiBHSHHS TIpUBeIeHI B Taou. 1.11.

Tabnums 1.11 — [HopiBHSIHHS BapiaHTIB 32 TEXHIYHUMU MMOKa3HUKAMHU

Bapiaat 1 2 3
16 16 16
2,2 1,2 2,8

CymapHa J0BKWHA JIiHIH, KM

KinpkicTh KOMIPOK Ha JUKEpeax KMBJICHHS 4 4 6
Haii0inpima BTpaTa Hanpyra B HOPMaIBHOMY PeXHIMi, %o 6, 6, >

’ 50 20 75
Haii0inpima BTpata HaNpyrs B MEPIIOMY MiCIsaBapiiHOMY PEXHUMI, 11 11 10

% ,58 ,25 ,36
Haii0inpina BTpaTa Hanpyru y ApyroMy miciasiaBapiiiHoMy pexumi, % - - 7 55’

Amnani3 Tabn. 1.11 Bka3ye Ha Te, 1110 BC1 Bap1aHTU TEXHIYHO MOXJIMBI, APOTH HA
TUISTHKAaX 3a0€3MevyloTh MPOTIKAHHS CTPYMIB HABAaHTAXXEHHS y BCIX peXHUMax, a
BTpaTH HANpyrd HE TMEPEBUIIYIOTh TMPUIMYCTUMUX I HOPMAJIbHOTO 1

NiCAsaBapliHOTO PEKUMIB.

1.5 TexHiko-eKOHOMiYHe NOPiBHAHHSA BapIaHTIB

TexHiKO-eKOHOMIYHE TOPIBHSHHS BapiaHTIB MPOBOAWTHCS B JaBa eramu. Ha
NEepIIOMYy €Tarl — eKCHEpPTHE MOPIBHSIHHS BaplaHTIB. BUKOpHCTOBYIOUM MOMNEpEH1
JIaH1, CKJIAal0Th TaOJIMIIIO, 32 SIKOKO BApI1aHTH 3 OJIHAKOBOIO HOMIHAJIBHOIO HAPYTOl0
MOPIBHIOIOTH 10 cyMapHiit noBxkuHi [1JI B o1HONMAHITIOTOBOMY BUKOHAHHS, KUTHKOCTI
koMipok JiHiIMHMX BuMukawiB B L[JK 1 na IIC. BpaxoByroTbcs Takox yMOBHU
peryJioBaHHs HaIllpyrd 3a cymMapHuMuU BTpatamu Hampyrd Bin LDK nmo enextpuuno
HAWOUTBII BiJIaJICeHOI TOYKK MEpEeXi. BapiaHT, 10 TEXHIYHO HE PEasli30BYETHCS, B

TaOJUII0 HE BKIIOYAETHCSA. BapiaHTh, 10 3aJUIIAIUCS, TiJJaI0Th TEXHIKO-
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CeKOHOMIYHOMY TIOPIBHSIHHIO 32 MIPUBEACHUMHU BUTPATAMHU.

[TopiBHSIHHS BapiaHTIB BHUKOHYETHCS Ha OCHOBI TOPIBHSJIBHOI €KOHOMIYHOI
e(EKTUBHOCTI KamiTaJbHUX BKIAJCHb, J€ KPUTEPIEM ONTUMAJIBHOCTI € MIHIMyM
NPUBEICHUX BUTpPAT.

CyTHICTh IILOTO METOAY IMOJSATa€ B TOMY, IO JJIi KOXKHOTO BapiaHTa
BU3HAYAIOTHCS TPUBEJEHI BUTPATH, K1 CKIAJAIOTHCS 3 CyMH LIOPIYHMX BUTpAT Ha
eKCIUTyaTallito, PEMOHT, OOCIyroByBaHHS MeEpexXi 1 KalliTAIbHUX BKJIAJICHD,
MPUBEACHUX JIO OJHOTO POKY IIJISXOM BBEJICHHS HOPMATHBHOTO KoedillieHTa ix

e(eKTUBHOCTI:

I1= E,xK+ B + 3s, (1.12)

ne Ey = 0.12— nHopMatuBHHMI KOoe(DillieHT TOPIBHUIBHOI €(hEeKTHUBHOCTI
KalmTaJIbHUX BKJIAJICHB;
K — onHOpa3oBi kamiTajdbHI BKJIAJICHHS B OO'€KT, IO CHOPYKYETHCS: Cyma

KamiTaibHuX BkianeHb B OyaiBauTBO 111 (K;) 1 [1C (Ky), THC. rpH./TOxI;

K=K, +Ky;

B — miopiuHi BUTpaTu BUpOOHUIITBA, TPH.

36 — 30WTOK BiJ HETOBIAMYIICHHS EJIEKTPOCHEPrii, SKII0 B MEpPEkKl € He
pe3epBOBaHI €JIEMEHTH, OCKIJIBKM y BCIX BaplaHTax repefadaueHe pe3epByBaHHS, TO
36=O;

[Mopiuni BUTpaTH BU3HAYAIOTHCS 32 (POPMYIIOL0:
B= Ban + Ban +Ben + Ben + BBTpa (113)
ne Bay — amopTH3aliiiii BigpaxyBaHHS JiHIH;

Ban — aMmopTH3artiiiti BiipaxyBaHHs MiICTAHIIIH;

Ben — pluH1 BUTpaTH Ha €KCILUTyaTallilo JiH1H;
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Ben — p1uHI BUTpATH Ha €KCIUTyaTaIlilO MiICTAHITIH];
Bgrp — BUTpATH HA BIAIIKOAYBAaHHS BTPAT €IEKTPOCHEPTii.

PiuHi BUTpaTH Ha EKCILTyaTaIliio JTiHI BU3HAYAIOTHCS 332 (HOPMYJIOIO:

Ben = 0,4xK,/100, (1.14)

ne K, — xamiTanbHi BKJIaJgeHHs B OyAiBHUIITBO JiHIH, TUC. TPH;
0.4 — HopMaTuBHUI KOe(DIIIEHT BiApaxyBaHb Ha €KCIUTyaTallito JiHii, %.[2].

PiuHi BiipaxyBaHHs Ha aMOPTHU3ALIIIO JIIHIH:

Bai=2,4 x K,/100, (1.15)

ne 2.4 — HopMaTUBHUHN KOe(DIlIEHT aMOPTHU3alIMHUX BiJpaxyBaHb, %.[2]

Piuni BuTpaTn Ha excruryarauito 11C:
Ben = 3,0x Ki/100, (1.16)
ne K, — kanitajaoBkiajeHHs B OyJIBHUIITBO MIJCTaHI1{, THC. TPH;
3,0 — HopmaTuBHUN KoedimieHT BimpaxyBanb (%) Ha eKcIUTyaTalliio
M1ICTaHIIIN.[2]
PiuH1 BiipaxyBaHHs Ha aMOPTHU3aLIIO MiACTAHIIIN:

Ban= 6,4 x K/100, (1.17)

ne 6,4 — nopmatus (%) aMOpPTU3ALIMHUX BiJIpaxyBaHb MiACTAHIIIN [2].

ButpaTtu Ha BiIIIKOAyBaHHS BTPAT €IEKTPOCHEPTii B MEPEKIi:

Berp=W x 3, (1.18)

ne 3' — mUTOMI BUTPATH Ha BIAIIKOAYBaHHS BTPAT B EIEKTPUUHUX MEPEKax, IO
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3aJIe’KaTh BiJI HaBaHTAKEHHS (BapTicTh 1 KBT/Toj 3MiHHHUX BTpaT €JIEKTPOEHEPTii,
BM3HAYEHMX 3a 3anexuictio 3'=f(1), [2]. 3'=2,5%107 tuc. rpa/kBr-ro1.).

Btpatu eneprii Ha qUISTHKaX BU3HAYAIOTHCS 32 (POpMYIIOIO

W = APxr, (1.19)

Jie T — Yac MaKCUMaJIbHUX BTpart, rof. (7=2498 roaun, npu Tye= 4100 roaus,

puc. 5.11 [2];
1=1[0,124 + Tys/ 10000 ]*-x 8760, rox (1.20)

1=1[0,124 + 4100/ 10000 ]*-x 8760 = 2498 rox.;

AP - BTpaT# MOTYKHOCTI B MEPEKI;

Po3paxyHOK KaIliTaJOBKIAJAEHbh Yy PO3BUTOK EIIEKTPOMEPEKi BUKOHYEMO 3
ypaxyBaHHSM BUTpAT Ha TI CJIEMEHTH, SKUMH BapiaHTH BiAPI3HAIOTHCA. TakuMmu
eJIEMEHTaMM € BHUMHKa4l Ha JDKEpellaX JKMBJICHHS 1 JIOJAaTKOBI BUMHKadl Ha
MIJICTAHIIAXK, JiHIT enekTponepenadi. KiibkicTh BUMHKAYiB Ha JKEpenaax >KUBJICHHS
nokazana B 1abn. 1.12. TynukoBi mijcTaHiii BUKOHYIOTBCS 32 CXEMOIO "1Ba OJIOKU
JiHIA — TpaHchopMmaTop 3 BUMHUKA4aMH 1 HEABTOMATUYHOIO MEPEMHUYKOIO 3 OOKY
JAiHIK" 1 MalTh MO 2 BUMHKAdl Ha CTOPOHI BHUINOI Hampyrd. IIpoximHi mijgcTaHIiii
BUKOHYIOThCSI 32 CXEMOK '"MICTOK 3 BHMHKadyaMud B KOJi TpaHchopmaTopiB 1
PEMOHTHOIO MEPEMUYKOIO 3 OOKY TpaHcpopmaropis". Bel icHYI0U1 MiACTAHIIIT Y BCIX
BapilaHTax 3aJIMIIAIOTHCS 0€3 3MiH.

Bapianr 1.

[1C5 npueanyeThcst OAHIEIO ABOKOJIOBOIO JIiHIEO TOBXKUHOKW 12,8 kM m0 T1C 1.
ITepepis nminiii s HOBOT migcTanuii 70 MM,

[Tincranmis IIC5 BHUKOHYEThCS TYNHMKOBOK, BCl ICHYIOUl MiACTaHII
3QJIMIIAIOTHEC 0€3 3MiH.

Bapianr 2.
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[1C5 npueaHyeThcst OAHIEIO TBOKOJIOBOIO JIIHIEO TOBXKUHOKW 12,3 kM 10 T1C 2.

. . o . . s 2
[Tepepi3 nminiit Ayt HOBOI miacTaHIi 70 MM~

[Tincranmis I[IC5 BUKOHYEThCS TYNMHMKOBOIO, BCI ICHYIOUl ITiJICTaHIIi
3aJIMIIAIOTHCS 0€3 3MIH.

BapianT 3.

[1CS npueanyeThcsi OJHIEIO ABOKOJIOBOO JdiHI€O noBxkuHOIO 13,1 kM mo JIK.

. . o . . s 2
[Tepepi3 miniit Ayt HOBOI miacTaHIi 70 MM~

[Mincranmis I[IC5 BUKOHYEThCS TYNMHMKOBOIO, BCI ICHYIOUl ITiCTaHITi
3aJIUIIAIOTECS 0€3 3MIH.

Bapricth criopymkeHHs JiHIM 1 €JIeMEHTIB MiACTaHIi npuiiMaeTbes 3a [2]
(macmtad miH 1985 poky). Po3paxyHOK KamiTadbHUX BKJIAJEHb B PO3BUTOK MEPEXKI
npuBeIcHUH B Ta0m. 1.12.

Ananmiz Tabn. 1.13 Bka3zye Ha Te, 10 HaliMEHIN NPHUBEACHI BUTPATU Mae

BapiaHT 3, HOT0 NPUMNMAEMO K PO3paXyHKOBUM.

1.6 EjlekTpr4HI po3paxXyHKHU Mepe:xi

B nporieci po3paxyHKiB po3riisly HiJIATA0Th TPU PEKUMHU:

— 3UMOBOT'O MAaKCUMYMY HaBaHTa)KECHHS;

— JIITHOTO MIHIMYMY HaBaHTAKEHHSI;

— HaAMOUIBII BaXKi TICIsaBapiiiHI PEKHMH, TMOB'A3aHI 3 BIIKIIOUCHHIM
OKpPEMHUX €JIEMEHTIB CHCTeMH, BHHHMKHEHHsS SKHX 3B'A3YIOTb 3 TEpiOJOM
IPOXO/PKEHHS MAaKCUMYMY HaBaHTaKECHHSI.

Ha ocHOBI aHamizy po3paxyHKy pexXuUMy MeEpeXi BUKOHYETHCS OI[IHKA
JIOCTAaTHOCTI PEryJIOBAIIBHOIO JIiama3oHy TpaHchopMaTopiB, BUXOIASYM 3 YMOB
3yCTPIYHOTO pETy/IOBaHHs Hampyrd Ha mmHax 10 kB migcranmii mepexi;
NEePeBIPSETHCA CTPYMOHECYUYa 3[IaTHICTh IMPOBOJIIB IMOBITPSHUX JIIHIM 32 yMOBaMu
NPUIYCTUMOIO HAarpiBaHHS, YTOYHIOETbCS OallaHC PEaKTUBHOI MOTY>KHOCTI 3

ypaxyBaHHSAM BTPAT 1 OTY>KHICTh MIPUCTPOIB KOMIICHCAITI1.
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Ta6muig 1.12 — KamitanbHi BKIaJACHHS B CIIOPYXKEHHS MEPEXKi, TUC. TPH.

Bapianr 1 BapianT 2 BapianT 3
. . . .. | Bapri .. | Bapri .. | Bapri
HaiimenyBanns enemeHTiB | Bapric | Kinbki p Kinpki p Kinbki P
. CTb, CTb, CTb,
Mepexi Tb OJ1. CTh CTh CTh
on THUC. on THUC. or THUC.
) TpH. ) TpH. ' T'pH.

Jlinii enexTponepenayi

CriopyKeHHsT  JBOJIAHIIFOTOBOT
IJT ma x/0 omopax 3 aporamu | 17,80 | 12,80 | 227,84
AC-170

12,30 | 218,94 | 13,10 | 233,18

Pazom mo T1JI 227,84 218,94 233,18
ITigcramii
Kowmipn summcasis 10 B wa | 350, | 4 114000 4 |14000| 6 210,00
JDKEpeti )KUBJICHHS
Kowmipku BumukauiB Ha [1C 36,00 2 72,00 2 72,00 2 72,00
Pazom mo TIC 212,00 212,00 282,00
Pazom mo mepexi 439,84 430,94 515,18
Pe3ynbTaTu po3paxyHkiB 3aHOCUMO 10 Ta0i. 1.13.
Tabmuus 1.13 — Po3paxyHOK IpUBEACHUX BUTPAT
Bapiant
IToxa3Huk 1 ) 3
KamnitanpHi BKIIaieHHs B Mepexy, K, Tuc. TpH. 439,84 430,94 515,18
Y Tomy umnci no niHisx, Ky 227,84 218,94 233,18
Y TomMy uucii no miacraniinx, Ky 212,00 212,00 282,00
BinpaxyBaHHsl Ha eKCIUTyaTallio JIiHIH, Bex, THC. IpH. 0,91 0,88 0,93
BinpaxyBanHsl Ha aMOpTH3AILiIO JiHiH, Bas, THC. TPH. 5,47 5,25 5,60
BigpaxyBaHHs Ha excnny:;zuuo MIACTaHU1IN, Ben, THC. 6.36 6.36 8.46
BinpaxyBanHs Ha aMopTI;II?;E;.IHIIO nigcTaHmii, Ban, THE. 13.57 13.57 18,05
Brpatu notyxHocti B Mepexi, AP, tuc. kBT 2490 2450 2090
Butpartu Ha BimKoyBaHHs BTpaT Berp, THC. TpH. 155,50 153,00 130,52
[I{opiyHi BUTpaTH BUPOOHHUITBA, B, THC. IpH. 181,81 179,06 163,56
KanitaneHi BKIaIeHHS, IPUBEICHI 0 OJJHOTO POKY, 5278 5171 61.82
KXEu, THC. TpH.
[TpuBeneni Butpatu I1, THC. TpH. 234,59 230,77 225,38

1.6.1 Po3paxyHoK pe:kuMYy 3MMOBOI'0 MAKCUMYMY

J{nst po3paxyHKy pekUMy HEOOX1THO BU3HAYUTH MMapaMeTPU CXEMH 3aMillleHHS

€JIEMEHTIB Mepesxi (JIiHiH 1 TpaHcPopMaTopiB)
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Jlo mapameTpiB JIiHIM BITHOCATHCS:
— aKTUBHUM 1 IHAYKTUBHUI OMOPH JIiHII, K1 BU3HAYAIOTHCA 32 (HOPMYJIOIO:
R,=rox1/n, X,=x¢x1/n, (1.21)
TIe To 1 Xp — MATOMI aKTHBHUH 1 IHAYKTUBHUN omopu jiHii, OM/kM [Tabum. 7.5, 2];
- moBxHHA JiHII, KM;
N — YKCJIO MapayieIbHUX JIAHIIOT1B JIiHIi;

— peaKTHUBHA MOTYXHICTb, IKY T€HEPYE JiHis

Q=n,xqox] (1.22)

1€ Ny;— YUCJIO MapalieIbHUX JaHIIOT1B JIHIH;
Jo— MUTOMA peaKTHBHA MOTYXHICTh, IKY TE€HEpYe JIiHisg, MBap.
Po3paxyHOK 1HIIIUX JIIHIM aHAJIOTTYHUH.
HaBantaxkeHHs miacTaHuii Ha ctopoHi BH MicTATh y co01 HaBaHTa)KeHHsI Ha
CTOPOHI HM3BKOi HAmpyrd 1 BTpaTd B TpaHchopmartopax. g iX po3paxyHKy
HEO0OX1HO BU3HAUMTH:

a) BTpaTU aKTUBHOI MOTY>KHOCTI y MarHiTOMpPOBO/II:

AP = 2xAPy, (1.23)

ne APy — BTpaTu akTUBHO1 MOTY>KHOCT1 XOJIOCTOrO X0y TpaHcpopmaTopa;

0) BTpaTu aKTUBHOI MOTY>KHOCTI B 0OMOTKaX:

AP, = (APxS:2)/(2X St o), (1.24)

ne APy— BTpaTH akTUBHOI MOTYHOCTI KOpoTKoro 3amukanns (K3);

B) CyMapHi BTpaTy aKTUBHOI MOTY>KHOCTI:

AP;= AP+ AP, (1.25)



36

I') BTpAaTy PEaKTUBHOI MOTY>KHOCTI B MAarHiTONPOBOAAX:

AQcr=2 x AQy, (1.26)
ne AQx — BTpaTH peakKTHBHOI MOTY>KHOCTI X0JI0CTOT0 X011y (XX)

1) BTpaTH PEaKTHUBHOI MOTY>KHOCTI B 0OMOTKaX:

AQu= (U% x Si2)/(2 x 100 X Sy om), (1.27)

ne Ug% — narnpyra KOpoTKOro 3aMUKaHHs, %o

€) CyMapHi BTpaTH peaKTUBHOI MOTYKHOCTI:

AQ:= AQcr + AQy (1.28)

AKTHBHE HaBaHTXKEHHS MM1JICTAHIII1, TpUBeeHe 10 cTopoHu BH:

Puposp= Pu+ AP, (1.29)

PeakTuBHE HaBaHTa)KE€HHS M1JICTaHLIi, TpuBeeHe 10 ctoponn BH

Qn posp = Qn + AQT_ ZQM/2, (1 30)

ne XQ,/2 — peakTuBHA MOTYKHICTb, SIKy T€HEpPYIOTh JIiH1i, BIIHECEHA J10 IIHH
I1CTaHLII].

YTouHEeHHI PO3PAXYHOK PEXUMIB POOOTH MEpexl 3AIHMCHIOETHCA aHAJIOTIYHO
pO3paxyHKaM MONEePeTHHOTO PO3ALTY 3 BAKOPUCTAHHSAM MPOrpaMHOro 3a0e3MeueHHs .

YTouHeHa eleKTpuYHa cXxema Mepexi 300pakeHa Ha puc. 1.12.
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Pucynox 1.12 — Enextpuuna cxema Mepexi pu po3paxyHKax 3MMOBOTO

MaKCHUMYMY

Pe3ynbTaTi po3paxyHKy peKUMY HalOUIBIIMX HaBaHTa)KCHb HABEJICHI B TaOJI.

1.14.
Tabmuus 1.14 — Po3paxyHOK MOTOKOPO3MOIITY 1 PIBHIB HAampyrd B Mepexi s

peXKUMY HAUOUTBIINX HABAHTAXKEHb

Bxinni nani By3iiB

Ha3zBa By3na U, kB Pu, MBT Qu, MBap
JIK 110
IIC4b 110
IIC 3 110
IIC 2 110
IIC 5 110
IIC 1 110
IIC2 A 10 26,3 13,7
INIC3 A 10 22,5 11,8
IC1A 10 28,3 14,4
IIC4 A 10 29.5 13,8
IICS5 A 10 6,7 3,12
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[Tponopxenus tadmui 1.14

Bxiaui 1aHi riiok

Ha3zsa rigku R X Koed. Tp.
I1C 4 JI)Kb 1,36 4,58 0,00
I1C 2 TIC 3B 2,52 8,51 0,00
IIC2 IIC 1 1,44 4,86 0,00
I1C 3 TIC 4A 2,88 9,72 0,00
I1C 5 JIDKA 5,61 5,82 0,00
I1C 4 JIDKA 1,36 4,58 0,00
I1C 2 TIC 3b 2,52 8,51 0,00
I[IC 2 TIC 1A 1,44 4,86 0,00
IIC 3 TIC 4 2,88 9,72 0,00
I[1C 5 JIK 5,61 5,82 0,00
T5-2 14,70 220,40 10,45
T5-1 14,70 220,40 10,45
T2-1 0,00 0,00 10,95
T2-1 0,00 0,00 10,95
T2-2 0,00 0,00 10,95
T2-2 0,00 0,00 10,95
T2-1 2,54 55,90 1,00
T2-2 2,54 55,90 1,00
T3-1 0,00 0,00 10,95
T3-1 0,00 0,00 10,95
T3-2 0,00 0,00 10,95
T3-2 0,00 0,00 10,95
T3-2 2,54 55,70 1,00
T3-1 2,54 55,90 1,00
T1-2 0,00 0,00 10,95
T1-2 0,00 0,00 10,95
T1-1 0,00 0,00 10,95
T1-1 0,00 0,00 10,95
T1-2 2,54 55,90 1,00
T1-1 2,54 55,90 1,00
T4-2 0,00 0,00 10,95
T4-2 0,00 0,00 10,95
T4-1 0,00 0,00 10,95
T4-1 0,00 0,00 10,95
T4-2 2,54 55,90 1,00
T4-1 2,54 55,90 1,00
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[Tponopxenus tadmui 1.14

Pe3ynbTatu po3paxyHKy By3IiB

HaszBa By3na | Pr, MBt | Qr, MBap | Pu, MBt | QH, MBap U, kB
JIK 115,93 68,22 0,00 0,00 115,50
IIC4b 0,00 0,00 0,00 0,00 113,57
I1C 3 0,00 0,00 0,00 0,00 110,54
I1C 2 0,00 0,00 0,00 0,00 108,65
I1C 5 0,00 0,00 0,00 0,00 115,26
I1C 1 0,00 0,00 0,00 0,00 108,09
IC2 A 0,00 0,00 26,27 13,68 9,54
IIC3 A 0,00 0,00 22,48 11,79 9,77
IC1A 0,00 0,00 28,27 14,38 9,46
IIC 4 A 0,00 0,00 29,49 13,80 9,99
IIC5 A 0,00 0,00 6,70 3,12 10,67
T2-1 0,00 0,00 0,00 0,00 104,45
T2-2 0,00 0,00 0,00 0,01 104,45
T3-2 0,00 0,01 0,00 0,00 107,06
T3-1 0,00 0,00 0,00 0,00 107,06
T1-2 0,00 0,00 0,00 0,00 103,60
T1-1 0,00 0,00 0,00 0,00 103,60
T4-2 0,00 0,00 0,00 0,00 109,46
T4-1 0,00 0,00 0,00 0,00 109,46
PesynbraTu po3paxyHKy rijiok
HazBa BiTKHM 11)\51[1(;’ Qmou, MBap | Imou, kA | Pxin, MBT 1(341;1:1; 11;1:,
I[1C 4 JUKBb 54,18 31,77 0,32 -54,59 -32,75 0,32
I1C 2 TIC 3B 27,41 16,19 0,17 -27,63 -16,20 0,17
I[C2 TIC 1 -14,23 -8,22 0,09 14,19 8,50 0,09
I1C 3 TIC 4A 38,90 22,88 0,24 -39,38 -23,63 0,23
I[IC 5 JIKA 3,37 1,80 0,02 -3,37 -1,36 0,02
I1C 4 JI)KA 54,18 31,77 0,32 -54,59 -32,75 0,32
I1C 2 TIC 3b 27,41 16,19 0,17 -27,63 -16,20 0,17
IIC 2 TIC 1A -14,23 -8,22 0,09 14,19 8,50 0,09
IIC3 TIC 4 38,90 22,88 0,24 -39,38 -23,63 0,23
I[IC 5 JUK 3,37 1,80 0,02 -3,37 -1,36 0,02
T5-2 3,35 1,56 0,20 -3,37 -1,80 0,02
T5-1 3,35 1,56 0,20 -3,37 -1,80 0,02
T2-1 6,57 3,42 0,45 -6,57 -3,42 0,04
T2-1 6,57 3,42 0,45 -6,57 -3,42 0,04
T2-2 6,57 3,42 0,45 -6,57 -3,42 0,04
T2-2 6,57 3,42 0,45 -6,57 -3,42 0,04
T2-1 -13,18 -7,97 0,08 13,13 6,85 0,08
T2-2 -13,18 -7,97 0,08 13,13 6,85 0,08
T3-1 5,61 2,94 0,37 -5,61 -2,94 0,03
T3-1 5,61 2,94 0,37 -5,61 -2,94 0,03
T3-2 5,63 2,95 0,38 -5,63 -2,95 0,03
T3-2 5,63 2,95 0,38 -5,63 -2,95 0,03
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[Tponopxxenus tadaui 1.14

Hazsa BiTkun I;[[gi’ Qmou, MBap | Imou, kA | Pxin, MBT I?/II;I:I; III?:’
T3-2 -11,30 -6,69 0,07 11,26 5,90 0,07
T3-1 -11,26 -6,66 0,07 11,22 5,88 0,07
T1-2 7,07 3,60 0,48 -7,07 -3,60 0,04
T1-2 7,07 3,60 0,48 -7,07 -3,60 0,04
T1-1 7,07 3,60 0,48 -7,07 -3,60 0,04
T1-1 7,07 3,60 0,48 -7,07 -3,60 0,04
T1-2 -14,19 -8,50 0,09 14,13 7,19 0,09
T1-1 -14,19 -8,50 0,09 14,13 7,19 0,09
T4-2 7,37 3,45 0,47 -1,37 -3,45 0,04
T4-2 7,37 3,45 0,47 -1,37 -3,45 0,04
T4-1 7,37 3,45 0,47 -1,37 -3,45 0,04
T4-1 7,37 3,45 0,47 -7,37 -3,45 0,04
T4-2 -14,80 -8,13 0,09 14,74 6,90 0,09
T4-1 -14,80 -8,13 0,09 14,74 6,90 0,09

CyMapHi BTpaTi aKTUBHOT IOTYHOCT1 B Mepexi — 2.72 MBT

PeryntoBanHs Harpyru

3rigHo [1] va mmuax 10 kB miacTanuii noBuHHe OyTH 3a0e3medyeHe 3yCTpiuHe
peryJoBaHHs Hanpyrd. Y MPOEKTOBaHIM Mepeki OCHOBHUM 3aCO00M pEryJioBaHHS
HaMpyTy € MPUCTPOI peryJitoBaHHS Hampyru mija HaBaHTaxeHHsM (PIIH) cunoBux
TpaHchopmaropis. s TpancGopMaropiB, sKI BUKOPUCTOBYIOTHCS B MPOEKTOBAHIM
MepeXi Jiana3oH peryiaroBaHHS ckiamae +9x1.78% Bij HOMIHAJIBLHOTO 3HAYCHHS

Harnpyru. [llkana Hampyr peryioBaabHUX BIATATYKEeHb PUBE/ICHA HA pucC. 1.6.

P M8 1211 1232 1252 1273 1293 1314 1334
S

M4 -0
VA S T . S A B

113 1105 10885 1063 1043 1027 1007 S86 O66

Pucynox 1.13. IlIkana Hanpyr peryJitoBaibHUX BiATaly>KE€Hb

Po3paxyHOK peryiroBaHHs HalpyIr'u BUKOHYETHCS 3a HACTYITHOK METOJUKOIO.

Busnauaetbcsi BTpata Hanpyru B Tpancdopmaropax 3a GopMysioro
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H

R X
p O “Ar
2 Q”2

AU, =

+
i . kB, (1.31)

n

ne P,,Q,— BIATOBITHO aKTHBHE 1 peaKTUBHE HABAHTAKCHHS ITiICTAHIIIT;
R,,X , — aKTUBHHH 1 peaKTUBHUI OIip TpaHCPOpMaTOPiB.

Hanpyra na ctoponi HH tpanchopmaropis npuseaena g0 croponu BH:
U'=U,-AU, (1.32)

3a yMOBaMH 3YyCTPIYHOTO PETyJIOBaHHA HANpyru MNpUAMalOTh OakaHe
BIIXWJICHHS HAIPyTd Yy BIJACOTKaxX BIJ HOMIHAJIBHOTO B PEXHUMI HaWOUIBIIMX
HaBaHTaXkeHb Ug% = +5%, Toni O6axkana Hanpyra Ha muHax HH migctaniii Uosasx
=10.5 kB.

Po3paxyHkoBa Hanpyra peryJjroBaJbHOIO BIATaTy>KEHHS:
Vo (1.33)

26axc

U,.=U

16asc

[Ticnst po3paxyHKy U,,,, TPUHAMAIOTh 32 MIKAJIOK0 J1HCHE 3HAYEHHS MIEPBUHHOI

l6axc

Hanpyru U, .

Jiticuuii koedimieHT Tpanchopmarllii BU3Ha4ae€Thes 3a GOpMyJIOH0:

Km = U]()/ Uzum (134)

Hiticna nanpyra Ha croponi HH miacranmii:

=y’ (1.35)

BigxuneHHs Hanpyru:



AU % = —22——2--100

-U

2u
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(1.36)

POBanYHOK BCACTHCA 3a AOIIOMOIOI0 IIPpOIrpaMHOI0 3&663H€‘{6HH51, SAKC

3aCcTOCOBYBajocsl paHimre. [Iopsimok po3paxyHKy Ta 3aCTOCYBaHHS MOJICTIOBAHHS 3

BUKOPUCTAHHSAM TpadiyHOTO pEeAaKTOpa JI03BOJISIIOTH IIPOBECTH PETYJIIOBAHHS

HANpyTy Ta BU3HAYUTH Koe(dilieHTH Tpanchopmallii oOpaHux Tpanchopmaropis.

3a gaHMMH PO3PaxyHKIB CKJIQIAa€EMO CXEMYy 3aMILICHHS MEpEeXi Uil PeKUMY

HaNWOUIBIINX HaBaHTaKeHb 1pu BukopuctanHi PITH (Puc. 1.14).
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Pucynok 1.14 - Cxema 3amilieHHSI MEpEX1 sl peKUMY HaHOUIbIINX

HaBaHTAXXEHb 3 BUKOpUcTaHHAM PITH

Tabmuus 1.15 — Po3paxyHOK MOTOKOPO3MOILTY 1 pIBHIB HAPYTHU B MEPEXKI JJIsI

peXKUMYy HaWOUTBIIUX HABaHTaXeHb 3 BUkopucTtanusm PITH

BxigH1 1aHi By3IiB

Hasga By3na U, kB Pu, MBT QH, MBap
JIK 110 0 0
IIC45b 110 0 0
IIC 3 110 0 0
IIC 2 110 0 0
IIC 5 110 0 0
IIC 1 110 0 0
IIC2 A 10 26,3 13,7
IIC3 A 10 22,5 11,8
IIC1A 10 28,3 14,4
IIC4 A 10 29,5 13,8
IIC5A 10 6,7 3,12




[Tponopxenus tadmui 1.15

Bxiaui 1aHi riiok

Ha3Ba rigku R X Koed. Tp.
I1C 4 JIOKb 1,36 4,58 0,00
I1C 2 TIC 3B 2,52 8,51 0,00
IIC2 TIC 1 1,44 4,86 0,00
I1C 3 TIC 4A 2,88 9,72 0,00
I1C 5 JDKA 5,61 5,82 0,00
I1C 4 JIDKA 1,36 4,58 0,00
I1C 2 TIC 3b 2,52 8,51 0,00
I[IC 2 TIC 1A 1,44 4,86 0,00
IIC 3 TIC 4 2,88 9,72 0,00
I[1C 5 JIK 5,61 5,82 0,00
T5-2 14,70 220,40 10,45
T5-1 14,70 220,40 10,45
T2-1 0,00 0,00 9,59
T2-1 0,00 0,00 9,59
T2-2 0,00 0,00 9,59
T2-2 0,00 0,00 9,59
T2-1 2,54 55,90 1,00
T2-2 2,54 55,90 1,00
T3-1 0,00 0,00 9,78
T3-1 0,00 0,00 9,78
T3-2 0,00 0,00 9,78
T3-2 0,00 0,00 9,78
T3-2 2,54 55,70 1,00
T3-1 2,54 55,90 1,00
T1-2 0,00 0,00 9,59
T1-2 0,00 0,00 9,59
TI-1 0,00 0,00 9,59
TI-1 0,00 0,00 9,59
T1-2 2,54 55,90 1,00
TI1-1 2,54 55,90 1,00
T4-2 0,00 0,00 10,17
T4-2 0,00 0,00 10,17
T4-1 0,00 0,00 10,17
T4-1 0,00 0,00 10,17
T4-2 2,54 55,90 1,00
T4-1 2,54 55,90 1,00
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[Tponosxxenus tadmuir 1.15
PesynbraTi po3paxyHKy By3JliB

HaszBa By3na | Pr, MBt | Qr, MBap | Pu, MBt | QH, MBap U, kB

JIK 115,97 68,25 0,00 0,00 115,50

I1C 4 b 0,00 0,00 0,00 0,00 113,57

I1C 3 0,00 0,00 0,00 0,00 110,54

I1C 2 0,00 0,00 0,00 0,00 108,65

I1C 5 0,00 0,00 0,00 0,00 115,26

I1C 1 0,00 0,00 0,00 0,00 108,09

IIC2 A 0,00 0,00 26,29 13,69 10,89

IIC3 A 0,00 0,00 22,49 11,79 10,94

IIC1A 0,00 0,00 28,28 14,39 10,81

IIC4 A 0,00 0,00 29,49 13,80 10,76

IIC5A 0,00 0,00 6,70 3,12 10,67

T2-1 0,00 0,00 0,00 0,00 104,45

T2-2 0,00 0,00 0,00 0,00 104,45

T3-2 0,00 0,00 0,00 0,00 107,05

T3-1 0,00 0,00 0,00 0,00 107,05

T1-2 0,00 0,00 0,00 0,00 103,60

T1-1 0,00 0,00 0,00 0,00 103,60

T4-2 0,00 0,00 0,00 0,00 109,46

T4-1 0,00 0,00 0,00 0,00 109,46

PesynbraTi po3paxyHKy TiJIOK

Haszga rinku Il)\j[[](;’ Qmou, MBap | Imou, kA | Pxin, MBT 1(341;1:1; III:(I:’
I1C 4 J)XKb 54,20 31,78 0,32 -54,61 -32,76 0,32
I1C 2 TIC 3B 27,43 16,19 0,17 -27,64 -16,21 0,17
IC2 IIC 1 -14,23 -8,22 0,09 14,20 8,50 0,09
I1C 3 TIC 4A 38,92 22,89 0,24 -39,39 -23,65 0,23
IC 5 JIKA 3,37 1,80 0,02 -3,37 -1,36 0,02
I[1IC 4 JIXKA 54,20 31,78 0,32 -54,61 -32,76 0,32
I1C 2 TIC 3b 27,43 16,19 0,17 -27,64 -16,21 0,17
IIC2 TIC 1A -14,23 -8,22 0,09 14,20 8,50 0,09
IC 3 I1IC 4 38,92 22,89 0,24 -39,39 -23,65 0,23
IIC5 XK 3,37 1,80 0,02 -3,37 -1,36 0,02
T5-2 3,35 1,56 0,20 -3,37 -1,80 0,02
T5-1 3,35 1,56 0,20 -3,37 -1,80 0,02
T2-1 6,57 3,42 0,39 -6,57 -3,42 0,04
T2-1 6,57 3,42 0,39 -6,57 -3,42 0,04
T2-2 6,57 3,42 0,39 -6,57 -3,42 0,04
T2-2 6,57 3,42 0,39 -6,57 -3,42 0,04
T2-1 -13,19 -7,97 0,08 13,14 6,85 0,08
T2-2 -13,19 -7,97 0,08 13,14 6,85 0,08
T3-1 5,61 2,94 0,33 -5,61 -2,94 0,03
T3-1 5,61 2,94 0,33 -5,61 -2,94 0,03
T3-2 5,63 2,95 0,34 -5,63 -2,95 0,03
T3-2 5,63 2,95 0,34 -5,63 -2,95 0,03
T3-2 -11,30 -6,69 0,07 11,26 5,90 0,07
T3-1 -11,26 -6,67 0,07 11,22 5,89 0,07
T1-2 7,07 3,60 0,42 -7,07 -3,60 0,04

44
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[Tponosxxenus tadmuir 1.15

Hasga rinku Il’\jllgi’ Qmnouy, MBap | Inouy, kA | Pxin, MBT 1(341;1;; IEX{’
T1-2 7,07 3,60 0,42 -7,07 -3,60 0,04
T1-1 7,07 3,60 0,42 -7,07 -3,60 0,04
T1-1 7,07 3,60 0,42 -7,07 -3,60 0,04
T1-2 -14,20 -8,50 0,09 14,14 7,19 0,09
T1-1 -14,20 -8,50 0,09 14,14 7,19 0,09
T4-2 7,37 3,45 0,44 -1,37 -3,45 0,04
T4-2 7,37 3,45 0,44 -1,37 -3,45 0,04
T4-1 7,37 3,45 0,44 -1,37 -3,45 0,04
T4-1 7,37 3,45 0,44 -1,37 -3,45 0,04
T4-2 -14,80 -8,14 0,09 14,75 6,90 0,09
T4-1 -14,80 -8,14 0,09 14,75 6,90 0,09

CyMapHi BTpaTi aKTUBHOT IOTYHOCT1 B Mepexi — 2.72 MBT
BusnaueHHs MOTYXHOCTI TOAATKOBHX IMPUCTPOIB KOMITEHCAITT

VY po3risgHyTi Mepexi OCHOBHUM THUIIOM NPUCTPOIB KOMIEHCALlli peaKTUBHOI
MOTY>HOCT1 € OaTtapei crarnunux konjencaropiB (bCK), Bcranoneni Ha muHax 10
kB migcranmiii. Ilicns yTOYHEHHMX pO3paxyHKIB MEpEXl MOXIMBE YTOUYHEHHS
MOTY)KHOCT1 Oarape KOHACHCATOPIB 1 iX PO3MIMICHHS MO MmijaAcTaHIax. s
yTouHeHHA noTykHOCTI BCK HeoOX1/1HO cKIacTh O0anaHc peaKTUBHUX MOTYXHOCTEH.

VY OanaHC BXOAATh: pEaKTHBHA MOTYKHICTh, OJIEP>)KYBaHA BlJl €HEPrOCUCTEMHU
(ZQcuer), PEAKTUBHA TOTYXKHICTh HaBaHTAXKEHHS CIOXUBa4IB (XQui), peakTUBHA
MOTYXHICTh, IO BTpadaeThcs B JiHIAX 1 TpaHchopmaTopax (AQm, AQyi), a Takox
pEaKTUBHA MOTYKHICTb, SIKy TeHEPYIOTh JiHil (2Q,j) 1 0aTapei KoHaeHcaTopiB (XQxyi).

PiBHsHHS OaiaHCy Ma€ BUJ:
j=1 i=1 i=1 j=1

ne Kp=0.95 — xoedimieHT pi3HOYACHOCTI MAaKCUMyMYy PpPEaKTUBHOIO
HaBaHTAXXCHHSI.
[Ipu pospaxyHKax 3a JOMOMOTOI MPOTPAMHOTO 3a0e3IeYeHHs HE BUSBJIICHA

HEOOX1THICTh B nonaTkoBiil ycranosili bCK.
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1.6.2 Po3paxyHOK mic/isiaBapiiiHOT0 pesKumMy
HaifOinpimr  Ba)XKUM  MMIC/IsIaBapIMHUM  PEKUMOM, 10 XapaKTepU3yeEThCs
HAWHIKYUMU Harpyramu € Buxif 3 jgaay auistHok Ha [1C 4-J0K A, TIC3-T1C4, T1CS-
JOK npu npoxomkeHHI 3UMOBOTO MakcMMyMy. HacmiikoM LbOro 3a paxyHOK
3MEHIIIEHHS TEeHepallii peakTUBHOI MOTYXHOCTI € 3MiHAa MapaMmeTpiB JiHIA 1
pPO3PaxXyHKOBOTO HAaBAaHTAXEHHS TMIACTAHIlIN, MPUBEIECHOTO 10 CTOPOHW BHUIIO]
Harnpyru. BrpaTu noty»HocTi B TpaHchopMaTropax Ti X, 0 W Y PEKUMI 3MMOBOTO
MakcumyMy. Hampyra Ha mkepenax »xuBiieHHs cknagae 1155 kB. Po3paxyHku
BUKOHYIOTHCSl QHAJIOTIYHO HOPMAJILHOMY PEKHMMOBI HaWOLIBIIMX HaBaHTAXKEHb 1
HaBEJICHI Y BIAMOBITHUX TaOnHIsIX. Po3paxyHOK peryiroBaHHS HANpyru MPUBEEHI
HUKYE.
JUIT  HAWOUIBII Ba)XKKOTO MICIA

YTouHeHa CIICKTpHUYHA CXCMa Mepe>1<i

aBapliHOro pexxuMy 300pakeHa Ha puc. 1.15.

-111.57-75.90 675A MC4_MXKB  109.72+{70.05 676A

-14.81-8.19 88A

-11.26-§6.77 73A

-27.68-16.77 179A

nc2rcas  27.44+16.58 181A

N 0.00+j0.00 102.54xB
0.00+j0.00 111.23kB 0.00+j0.00 104.58«B nc2
ncs
MC4E " 0,00+0.000A ncs_nc4 0.00+0.00 0A )
0.00+0.00 0A MC4_KA 0.00+0.00 0A 276841677 179A  [IC2C36  27.44+j16.58 181A
-13.20-j8.12 87A
-80.11-j53.66 500A Mc3_nc4A 77.93+47.11 503A

I —

< < -11.3046.79 73A 14.248.46 99A -13.20-8.12 87A
Q > 5 g
2 a1 2 2 <
1 "3 T31 Y
2 g e a2 14.81-8.19 88A 2
e zor
s 7.37+3.45 481A 55 7.37+3.45 481A
e ~ 5.61+j2.94 397A 3 5.63+]2.95 309A K
8 © T2-1 <
S MC4A 29.49+13.80 9.77B 3 < S T22
’ nc3Aa 2 2 g
0.00+0.00 115.00kB 3 N

0.00+0.00 0A MC5DK  0.00+0.00 0A ncs 9004 « 22.494i11.79 9.214B 8 N S

% -3.37-1.80 19A -A9411.799. < 3 2
5 5 6.57+3.42 478A
-6.76-3.19 3TA o5 kA 673436138A 6.57+i3.42 478A & 5 i
-3.37-§1.80 19A 0.00+0.00 101.93«B
MCT 44 204869 94A ncz_nc1 26.28+j13.69 8.95kB
-14.20-8.69 94A ncza
14.20+j8.69 94A nc2_rnc1Aa

3.35+j1.56 200A

3.35+{1.56 200A

6.704j3.12 10.65«B
ncsA

3

-14.20-j8.69 94A

—c

T-2

7.07+3.60 516A
7.07+3.60 516A

7.07+3.60 516A

28.27+j14.38 8.87xB
nc1A

7.07+j3.60 516A

Pucynok 1.15 — Enextpuuna cxeMa Mepexi Mpu po3paxyHKax A HAHOIbII

Ba)KKOTO IMICJISI aBaPIHHOTO PEXKUMY

Pe3ynbpTaTu po3paxyHKy mJisi HaWO1IbII Ba)KKOTO IICISaBApPIHHOIO PEKUMY

HaBeneHi B Ta0i. 1.16.
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Tabmums 1.16 — Po3paxyHOK MOTOKOpPO3MOJAUTY 1 PIBHIB HAaNpyrd B MEPExXi s

HaNHOUIBII BAXKKOTO MicasaBapiiHoro pexumy (Buxif 3 nagy [1C 4-J0K A, TIC3-TIC4,

I1C5-J12K)
BxigHi gaHi By37iB
HasBa By31na U, kB Pu, MBT Qu, MBap
JIK 110 0 0
IIC4 b 110 0 0
I1C 3 110 0 0
IIC2 110 0 0
IC 5 110 0 0
IIC 1 110 0 0
IC2 A 10 26,3 13,7
IC3 A 10 22,5 11,8
IIC1A 10 28,3 14,4
IC4 A 10 29,5 13,8
IHC5 A 10 6,7 3,12
BxigHi madi rinox
Ha3zsa rinku R X Koed. Tp.
I1C 4 JIKb 1,36 4,58 0,00
I1C 2 TIC 3B 2,52 8,51 0,00
IIC2 IIC 1 1,44 4,86 0,00
I1C 3 TIC 4A 2,88 9,72 0,00
I1IC 5 JIDKA 5,61 5,82 0,00
I1C 4 JIKA 1,36 4,58 0,00
I1C 2 TIC 3b 2,52 8,51 0,00
IC 2 TIC 1A 1,44 4,86 0,00
IC3 11C 4 2,88 9,72 0,00
I[IC 5 JIX 5,61 5,82 0,00
T5-2 14,70 220,40 10,45
T5-1 14,70 220,40 10,45
T2-1 0,00 0,00 10,95
T2-1 0,00 0,00 10,95
T2-2 0,00 0,00 10,95
T2-2 0,00 0,00 10,95
T2-1 2,54 55,90 1,00
T2-2 2,54 55,90 1,00
T3-1 0,00 0,00 10,95
T3-1 0,00 0,00 10,95
T3-2 0,00 0,00 10,95
T3-2 0,00 0,00 10,95
T3-2 2,54 55,70 1,00
T3-1 2,54 55,90 1,00
T1-2 0,00 0,00 10,95
T1-2 0,00 0,00 10,95
TI-1 0,00 0,00 10,95
T1-1 0,00 0,00 10,95
T1-2 2,54 55,90 1,00
T1-1 2,54 55,90 1,00




[Tponorxenus tadaui 1.16

Hazsa rinku R X Koed. Tp.
T4-2 0,00 0,00 10,95
T4-2 0,00 0,00 10,95
T4-1 0,00 0,00 10,95
T4-1 0,00 0,00 10,95
T4-2 2,54 55,90 1,00
T4-1 2,54 55,90 1,00
PesynbraTi po3paxyHKy By3JliB
HaszBa By3na | Pr, MBt | Qr, MBap | Pu, MBt | QH, MBap U, kB
JIK 118,33 79,09 0,00 0,00 115,50
IIC45b 0,00 0,00 0,00 0,00 111,23
[1IC3 0,00 0,00 0,00 0,00 104,58
IIC 2 0,00 0,00 0,00 0,00 102,54
I1C 5 0,00 0,00 0,00 0,00 115,00
IC 1 0,00 0,00 0,00 0,00 101,93
[IC2 A 0,00 0,00 26,28 13,69 8,95
IIC3 A 0,00 0,00 22,49 11,79 9,21
I[IC1A 0,00 0,00 28,27 14,38 8,87
I[IC4 A 0,00 0,00 29,49 13,80 9,77
IICS5 A 0,00 0,00 6,70 3,12 10,65
T2-1 0,00 0,00 0,00 0,00 98,04
T2-2 0,00 0,00 0,00 0,00 98,04
T3-2 0,00 0,00 0,00 0,00 100,86
T3-1 0,00 0,00 0,00 0,00 100,86
T1-2 0,00 0,00 0,00 0,01 97,11
TI-1 0,00 0,00 0,00 0,00 97,11
T4-2 0,00 0,00 0,00 0,00 107,02
T4-1 0,00 0,00 0,00 0,00 107,02
Pe3ynbpTaTi po3paxyHKY TUJIOK
Ha3sa rinku 11)\51[1(;’ Qnou, MBap | Imou, kA | Pkin, MBT 1(341;1:1; 11;1:,
IIC 4_JIKB 109,72 70,05 0,68 111’57 75,90 0,67
I1C 2 TIC 3B 27,44 16,58 0,18 -27,68 -16,77 0,18
I[IC2 IIC 1 -14,24 -8,46 0,09 14,20 8,69 0,09
I1C 3 TIC 4A 77,93 47,11 0,50 -80,11 -53,66 0,50
I[IC 5 JIXKA 6,73 3,61 0,04 -6,76 -3,19 0,04
I1C 4 JIKA 0,00 0,00 0,00 0,00 0,00 0,00
I1C 2 TIC 3b 27,44 16,58 0,18 -27,68 -16,77 0,18
I[C2 IIC 1A -14,24 -8,46 0,09 14,20 8,69 0,09
IIC3 IIC4 0,00 0,00 0,00 0,00 0,00 0,00
I[IC 5 JIK 0,00 0,00 0,00 0,00 0,00 0,00
T5-2 3,35 1,56 0,20 -3,37 -1,80 0,02
T5-1 3,35 1,56 0,20 -3,37 -1,80 0,02
T2-1 6,57 3,42 0,48 -6,57 -3,42 0,04
T2-1 6,57 3,42 0,48 -6,57 -3,42 0,04
T2-2 6,57 3,42 0,48 -6,57 -3,42 0,04
T2-2 6,57 3,42 0,48 -6,57 -3,42 0,04
T2-1 -13,20 -8,12 0,09 13,14 6,34 0,09

48
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Hazsa rinku I;[[gi’ Qmou, MBap | Imou, kA | Pxin, MBT I%KBI:I; II;:’
T2-2 -13,20 -8,12 0,09 13,14 6,84 0,09
T3-1 5,61 2,94 0,40 -5,61 -2,94 0,04
T3-1 5,61 2,94 0,40 -5,61 -2,94 0,04
T3-2 5,63 2,95 0,40 -5,63 -2,95 0,04
T3-2 5,63 2,95 0,40 -5,63 -2,95 0,04
T3-2 -11,30 -6,79 0,07 11,26 591 0,07
T3-1 -11,26 -6,77 0,07 11,22 5,89 0,07
T1-2 7,07 3,60 0,52 -7,07 -3,60 0,05
T1-2 7,07 3,60 0,52 -7,07 -3,60 0,05
T1-1 7,07 3,60 0,52 -7,07 -3,60 0,05
T1-1 7,07 3,60 0,52 -7,07 -3,60 0,05
T1-2 -14,20 -8,69 0,09 14,14 7,20 0,09
T1-1 -14,20 -8,69 0,09 14,14 7,20 0,09
T4-2 7,37 3,45 0,48 -7,37 -3,45 0,04
T4-2 7,37 3,45 0,48 -7,37 -3,45 0,04
T4-1 7,37 3,45 0,48 -7,37 -3,45 0,04
T4-1 7,37 3,45 0,48 -7,37 -3,45 0,04
T4-2 -14,81 -8,19 0,09 14,75 6,90 0,09
T4-1 -14,81 -8,19 0,09 14,75 6,90 0,09

CyMapHi BTpaTH aKTUBHOI OTYXHOCT1 B Mepexi — 5.1 MBT
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Po3paxyHKOBI JaHi BKa3ylTh Ha Te, IO B MiCiIsaBapiiiHOMY peXHMi YMOBU

3YCTPIYHOTO PEryJIIOBaHHS HANpyrd BUKOHYIOTHCS, HEOOXITHOCTI BCTAHOBJICHHS

BCK nemae.

CxeMa 3aMillleHHA TiCIsSaBapiiHOTO pexuMy 3 BukopuctanHsMm PITH

npuBe/ieHa Ha puc. 1.8.
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0.00+j0.00 111.23kB
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Pucynok 1.16-Cxema 3aMillieHHs] Mepexi ISl MCIsaBapiitHOTO PeXUMY 3

BUKopuctanuam PITH
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Tabmumg 1.17 — Po3paxyHOK MOTOKOPO3MOJAUTY 1 PIBHIB HAaNpyrd B MEPEXi s
HaNUOUIBII BaXKKOTO TicisaBapiiiHoro pexxumy (Buxin 3 nanxy [1C 4-J0K A, TIC3-TIC4,

[1C5-1K) 3 Bukopuctanusm PITH

BxigHi gaHi By37iB

HasBa By31na U, kB Pu, MBT Qu, MBap
JIK 110 0 0
IIC45b 110 0 0
I1C 3 110 0 0
I1C 2 110 0 0
I1C 5 110 0 0
IC 1 110 0 0
IC2 A 10 26,3 13,7
IIC3 A 10 22.5 11,8
IC1A 10 28,3 14,4
IC4 A 10 29,5 13,8
IHC5 A 10 6,7 3,12
BxigHi madi rinox
Ha3zsa rinku R X Koed. Tp.
I1C 4 JIKb 1,36 4,58 0,00
I1C 2 TIC 3B 2,52 8,51 0,00
IIC2 IIC 1 1,44 4,86 0,00
I1C 3 TIC 4A 2,88 9,72 0,00
I1IC 5 JIDKA 5,61 5,82 0,00
I1C 4 JIKA 1,36 4,58 0,00
I1C 2 TIC 3b 2,52 8,51 0,00
IC 2 TIC 1A 1,44 4,86 0,00
IC3 I1IC 4 2,88 9,72 0,00
I[IC 5 JIX 5,61 5,82 0,00
T5-2 14,70 220,40 10,45
T5-1 14,70 220,40 10,45
T2-1 0,00 0,00 9,20
T2-1 0,00 0,00 9,20
T2-2 0,00 0,00 9,20
T2-2 0,00 0,00 9,20
T2-1 2,54 55,90 1,00
T2-2 2,54 55,90 1,00
T3-1 0,00 0,00 9,39
T3-1 0,00 0,00 9,39
T3-2 0,00 0,00 9,39
T3-2 0,00 0,00 9,39
T3-2 2,54 55,70 1,00
T3-1 2,54 55,90 1,00
T1-2 0,00 0,00 9,20
T1-2 0,00 0,00 9,20
T1-1 0,00 0,00 9,20
T1-1 0,00 0,00 9,20
T1-2 2,54 55,90 1,00
T1-1 2,54 55,90 1,00
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HasBa rinku R X Koed. Tp.
T4-2 0,00 0,00 9,78
T4-2 0,00 0,00 9,78
T4-1 0,00 0,00 9,78
T4-1 0,00 0,00 9,78
T4-2 2,54 55,90 1,00
T4-1 2,54 55,90 1,00
Pe3ynbpTatu po3paxyHKy BY3JiB
HaszsaBy3na | Pr, MBt | Qr, MBap | Pu, MBT | Qu, MBap U, kB
JUK 118,36 79,09 0,00 0,00 115,50
I[IC45b 0,00 0,00 0,00 0,00 111,23
IC 3 0,00 0,00 0,00 0,00 104,58
I1C 2 0,00 0,00 0,00 0,00 102,54
IC 5 0,00 0,00 0,00 0,00 115,00
IC 1 0,00 0,00 0,00 0,00 101,93
IIC2 A 0,00 0,00 26,29 13,70 10,66
IIC3 A 0,00 0,00 22,49 11,80 10,74
I[IC1A 0,00 00,00 28,29 14,39 10,56
[IC4 A 0,00 0,00 29,50 13,80 10,94
I[ICS A 0,00 ,00 6,70 3,12 10,65
T2-1 0,00 0,00 0,00 0,00 98,03
T2-2 0,00 0,00 0,00 0,00 98,03
T3-2 0,00 0,01 0,00 0,00 100,86
T3-1 0,00 0,00 0,00 0,00 100,86
T1-2 0,00 0,00 0,00 0,00 97,11
T1-1 0,00 0,00 0,00 0,00 97,11
T4-2 0,00 0,00 0,00 0,00 107,02
T4-1 0,00 0,00 0,00 0,00 107,02
Pe3ynbraTi po3paxyHKy rijloK
Hasga BiTKH 11)\51[1(;? Qmnoy, MBap | Inou, kA | Pxin, MBT 1(\241;1:1; III:l:’
I1C 4_JIXb 109,75 70,05 0,68 1 l,éO -75.91 0,67
[1C 2 TIC 3B 27,45 16,59 0,18 -27,69 -16,78 0,18
I[cC2 1ci -14,25 -8,46 0,09 14,21 8,69 0,09
I1C 3 TIC 4A 77,96 47,11 0,50 -80,13 -53,67 0,50
[IC 5_JIXXKA 6,73 3,61 0,04 -6,76 -3,19 0,04
I1C 4 JIXKA 0,00 0,00 0,00 0,00 0,00 0,00
I1C 2 TIC 3b 27,45 16,59 0,18 -27,69 -16,78 0,18
I[IC2 IC 1A -14,25 -8,46 0,09 14,21 8,69 0,09
IIC3 11c4 0,00 0,00 0,00 0,00 0,00 0,00
IIC5_JIK 0,00 0,00 0,00 0,00 0,00 0,00
T5-2 3,35 1,56 0,20 -3,37 -1,80 0,02
T5-1 3,35 1,56 0,20 -3,37 -1,80 0,02
T2-1 6,57 3,42 0,40 -6,57 -3,42 0,04
T2-1 6,57 3,42 0,40 -6,57 -3,42 0,04
T2-2 6,57 3,42 0,40 -6,57 -3,42 0,04
T2-2 6,57 3,42 0,40 -6,57 -3,42 0,04
T2-1 -13,20 -8,12 0,09 13,14 6,85 0,09
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Ha3sBa BiTKH 1;[1](;’ (lg/lr;g; Imod, KA i/If]l;; 1(\)/{12;15 IEiAH,
T2-2 1320|812 0,09 | 13,14 | 685 90’0
T3-1 5,61 2,94 034 | se1| 20| )
T3-1 5,61 2,94 034 | 561 | -2,94 40’0
T3-2 5,63 2,95 034 | 563 | 295
T3-2 5,63 2,95 034 | 563 | 295 >
T3-2 1131 679 007 | 1127| 590 70’0
T3-1 1126|677 007 | 1122| 588 70’0
T1-2 7.07 3.60 043 | 707 | -3.60 50’0
T1-2 7,07 3,60 043 | 707 | 60| P
T1-1 7,07 3,60 043 | 707 | -3.60 50’0
TI-1 7,07 360 | 043 | 07| 36| P
T1-2 1421|869 0,09 | 1414 | 7,19 90’0
Ti-1 1421|869 009 | 1414 | 7,19 90’0
T4-2 737 3.45 043 | 737 |  -345 f’o
T4-2 737 3.45 043 | 737 | 345 | )
T4-1 7,37 3,45 043 | 737 | 3as| )°
T4-1 737 3.45 043 | 737 | -345 f’o
T4-2 1481 -8.19 009 | 1475| 690 90’0
T4-1 1481]  -8.19 009 | 1475| 690 90’0

CymMapHi BTpaTH aKTUBHOT IOTYHOCT1 B Mepexi — 5.1 MBT
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1.6.3 Po3paxyHok pe:xkuMY JiTHbOTO MiHIMyMYy

VY pexumi JITHBOIO MIHIMYMY HaBaHTaXeHHs Ha ctopoHi HH migcraniii
ckianae 50% Big HaMOLIBIIOrO 3UMOBOrO. B 3B’S3Ky 31 3MIHOIO HaBaHTAXKEHHS
HEO0OX1THO YTOUHHUTH MMapaMeTpu TpaHCHOPMATOPIB Ta pO3paxXyHKOBI HABAHTAKCHHS
Ha CTOPOHI BUIIOI HampyTu miactaniii. [Ipu npoMy ciij BpaxoByBaTH, IO MPUCTPOT
KOMIIEHCAIlll PEaKTUBHOI TMOTYXHOCTI B PEXKHMMI HaWMEHIIMX HaBaHTaKEHb
BUMHKAIOThCS. PO3paxyHOK peKMMy BUKOHYETHCSI aHAJIOTTYHO PEXKUMY HaMOLIBIITNX
HaBaHT@XEHb. B pexuMi HAWMEHIINX HABAHTAXKEHb I1HKOJIM PEKOMEHIY€EThCS
BUBOJIUTH 3 pOOOTH OJUH 3 TpaHCHOpPMATOPIB HA KOXKHIM MIJCTaHIlli, BUSHAUYUBIIN
KPUTHUYHY TOTY>XHICTb. B TOl e uac, Oyap-sfike BUMHKaHHS TpaHchopmaropa
IPUBOJIUTH JI0 MEPEHANpPYTH, sIka HETAaTUBHO BIUIMBAE HA 130JIA1iI0, 2 BMUKAHHS B
poOOTYy BUKIIMKAE 3HAUHI JTUHAMIYHI 3yCHJUISI HA OOMOTKY.

[Ipy 1BOMY €KOHOMisl €JIEKTpPOEHEpPrii 3a paxyHOK poOOTH OJHOIO
TpaHcopmaTtopa 3aMiCTh JIBOX NpH HAMMEHIIMX HaBAaHTAKEHHSAX HE3HayHa. B
JOJJATOK /10 BKa3aHMX SIBUL] PU NEPEMUKAHHSIX MOXKJIMBI MOMHUJIKH IEPCOHANY, SKI
MOXXYTh TPHBECTH [0 ITOBHOTO MOTAlIeHHs MIJCTaHLIi 1 3amojAisiHHSA HalaraTo
OuTbIIMX 30UTKIB, TOMY HE IMepeadadaeMo BHBOJIY OJHOTO TpaHchopMaropa B
peKMMI HaWMEHIIMX HaBaHTAKEHb. Pe3ynbTaTé po3paxyHKy [UIsl  PeXUMY
HallMEHIIMX HAaBaHTAKEHb MPUBEIEHI HUxk4e. [lapameTpu diHIN B LIbOMY pEXHUMI HE
3MIHIOIOTBCS. PO3paxyHOK MOTOKOPO3MOJITY B MEPEXi BUKOHYETHCS aHAJIOTTYHO
peXKUMY HaWOUIBIIMX HABAHTAXKEHb 3a JOMOMOIOK) MPOrPaMHOI0 3a0€3MEeYEHHS.
PerymtoBaHHsI Hanmpyru po3paxoBYETHCS TAKOXK AHAJOTIYHO PEKUMY HAHWOUTBIITNX
HABAHTAXKEHb, alie B IIbOMY pexuMi OakaHa Hampyra Ha muHax 10 kB mixcranmii

ckianae 10 kB. PesynbTaTtu po3paxyHKy IpUBEICHI Y BIATOBITHUX TAOIUIIIX.
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Cxema SaMiHICHHH PEKUMY HalMEHIIIMX HaBaHTAXXCHb IIPpHUBCACHA Ha pPHC.

1.17.
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Pucynox 1.17 - [ToTokopo3noii 1 piBHI HAPyTH B Mepexi. Pexum

HaMMEHIIINX HaBaHTaXXCHb

Tabmuusg 1.18 — Po3paxyHOK MOTOKOPO3MOALTY 1 PIBHIB HAampyrd B Mepexi A
pexXUMYy HAMMEHIINX HAaBAHTAKEHb

Bxiani nani By3JiB

Hasga By3na U, kB Pu, MBT Qu, MBap
JOK 110
I1C 4 b 110
I1C 3 110
I1C 2 110
I1C 5 110
IIC 1 110 0
IC2 A 10 13,2 6,8
IIC3 A 10 11,3 5,8
IC1A 10 14,1 7,2
IIC4 A 10 15,7 6,8
IIC5A 10 3,4 1,6

BxiaH1 1aHi TiI0K
HasBa rinku ‘ R ‘ X ’ Koed. Tp. ’

S

=l el e} le]) le]

o |Io|C|Io|Io




I[1C 4 J1Xb 1,36 4,58 0,00
I1C 2 TIC 3B 2,52 8,51 0,00
IC2 I1iC 1 1,44 4,86 0,00
I1C 3 TIC 4A 2,88 9,72 0,00
IIC 5 JIKA 5,61 5,82 0,00
I1C 4 JIDKA 1,36 4,58 0,00
I1C 2 TIC 3b 2,52 8,51 0,00
IIC 2 TIC 1A 1,44 4,86 0,00
IIC3 TIC 4 2,88 9,72 0,00
IC 5 JIX 5,61 5,82 0,00
T5-2 14,70 220,40 10,45
T5-1 14,70 220,40 10,45
T2-1 0,00 0,00 10,95
T2-1 0,00 0,00 10,95
T2-2 0,00 0,00 10,95
T2-2 0,00 0,00 10,95
T2-1 2,54 55,90 1,00
T2-2 2,54 55,90 1,00
T3-1 0,00 0,00 10,95
T3-1 0,00 0,00 10,95
T3-2 0,00 0,00 10,95
T3-2 0,00 0,00 10,95
T3-2 2,54 55,70 1,00
T3-1 2,54 55,90 1,00
T1-2 0,00 0,00 10,95
T1-2 0,00 0,00 10,95
T1-1 0,00 0,00 10,95
TI-1 0,00 0,00 10,95
T1-2 2,54 55,90 1,00
TI-1 2,54 55,90 1,00
T4-2 0,00 0,00 10,95
T4-2 0,00 0,00 10,95
[Tponorxenus tadauit 1.17
HasBa rinku R X Koed. Tp.
T4-1 0,00 0,00 10,95
T4-1 0,00 0,00 10,95
T4-2 2,54 55,90 1,00
T4-1 2,54 55,90 1,00
Pe3ynbpTaTi po3paxyHKy By3JiB
HassaBy3na | Pr, MBt | Qr, MBap | Pu, MBT | QH, MBap U, kB
JIK 58,23 26,17 0,00 0,00 115,50
IIC4b 0,00 0,00 0,00 0,00 114,67
I1C 3 0,00 0,00 0,00 0,00 113,39
I1C 2 0,00 0,00 0,00 0,00 112,57
I1C 5 0,00 0,00 0,00 0,00 115,38
I1C 1 0,00 0,00 0,00 0,00 112,32
IC2 A 0,00 0,00 13,18 6,79 10,10
IIC3 A 0,00 0,00 11,29 5,79 10,21
IC1A 0,00 0,00 14,08 7,19 10,07
IIC4 A 0,00 0,00 15,69 6,79 10,29




IIC5 A 0,00 0,00 3,40 1,60 10,86

T2-1 0,00 0,00 0,00 0,00 110,66

T2-2 0,00 0,01 0,00 0,00 110,66

T3-2 0,00 0,00 0,00 0,00 111,78

T3-1 0,00 0,00 0,00 0,00 111,78

T1-2 0,00 0,01 0,00 0,00 110,28

T1-1 0,00 0,00 0,00 0,00 110,28

T4-2 0,00 0,01 0,00 0,00 112,75

T4-1 0,00 0,01 0,00 0,00 112,75

Pe3ynbpTatu po3paxyHKY TiJIOK
HasBa BiTKH I;[[gi’ Qnou, MBap | Imou, kA | Pkin, MBT I?/II;I:I; III?:’
I1C 4 JIKb 27,32 12,77 0,15 -27,41 -12,67 0,15
I[1C2 IIC 3B 13,66 7,11 0,08 -13,71 -6,51 0,08
I[c2 1c1 -7,06 -3,47 0,04 7,05 3,88 0,04
IIC 3 TIC4A 19,36 9,59 0,11 -19,46 -9,06 0,11
I[1IC 5 JIKA 1,71 0,86 0,01 -1,71 -0,42 0,01
I1C 4 JIKA 27,32 12,77 0,15 -27,41 -12,67 0,15
I[1C 2 TIC 3b 13,66 7,11 0,08 -13,71 -6,51 0,08
I[IC2 TIIC 1A -7,06 -3,47 0,04 7,05 3,88 0,04
I[IC3 IIC4 19,36 9,59 0,11 -19,46 -9,06 0,11
I[IC5 JIXK 1,71 0,86 0,01 -1,71 -0,42 0,01
T5-2 1,70 0,80 0,10 -1,71 -0,86 0,01
T5-1 1,70 0,80 0,10 -1,71 -0,86 0,01
T2-1 3,29 1,69 0,21 -3,29 -1,69 0,02
T2-1 3,29 1,69 0,21 -3,29 -1,69 0,02
T2-2 3,29 1,70 0,21 -3,29 -1,70 0,02
T2-2 3,29 1,70 0,21 -3,29 -1,70 0,02
T2-1 -6,60 -3,64 0,04 6,59 3,39 0,04
T2-2 -6,60 -3,64 0,04 6,59 3,39 0,04
T3-1 2,82 1,45 0,18 -2,82 -1,45 0,02
T3-1 2,82 1,45 0,18 -2,82 -1,45 0,02
[TponosxxenHs Tabui 1.17

Hasga BiTKH 11)\51[1(;’ Qmnoy, MBap | Inou, kA | Pxin, MBT 1(341;1:1; 11;1:,
T3-2 2,83 1,45 0,18 -2,83 -1,45 0,02
T3-2 2,83 1,45 0,18 -2,83 -1,45 0,02
T3-2 -5,66 -3,09 0,03 5,65 291 0,03
T3-1 -5,64 -3,08 0,03 5,63 2,90 0,03
T1-2 3,52 1,80 0,23 -3,52 -1,80 0,02
T1-2 3,52 1,80 0,23 -3,52 -1,80 0,02
T1-1 3,52 1,80 0,23 -3,52 -1,80 0,02
T1-1 3,52 1,80 0,23 -3,52 -1,80 0,02
T1-2 -7,05 -3,88 0,04 7,04 3,59 0,04
T1-1 -7,05 -3,88 0,04 7,04 3,59 0,04
T4-2 3,92 1,70 0,24 -3,92 -1,70 0,02
T4-2 3,92 1,70 0,24 -3,92 -1,70 0,02
T4-1 3,92 1,70 0,24 -3,92 -1,70 0,02
T4-1 3,92 1,70 0,24 -3,92 -1,70 0,02
T4-2 -7,86 -3,71 0,04 7,84 3,39 0,04
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T4-1 | 986 | 371 | 004 | 78 | 339 | 004 |

CymMapHi BTpaTH aKTUBHOT IOTYHOCTI B Mepexi — 5.1 MBT
Jani TabnuIb BKa3ylOTh Ha Te, 110 B PEKUMI HAWMEHIIINX HAaBaHTA)XKCHb TaKOX
BUKOHYETHCS YMOBA 3yCTPIYHOTO PEryJIIOBaHHS HANpyrHu Ta y BukopucranHi PITH e

Ma€ HEOOX1THOCTI.

1.7 IIpoeKT NOHUKYI04Y0I MigCTAHIIIT

Ha migcranmii TIC5 mnepenbayeHa ycTraHoOBKa JBOX TpaHchopMaTopiB
noTyXkHicTio 6,3 MBA. 3riiHo 3 HOpMaMu MPOEKTYBAHHS IM1JICTAHIIIA yCTaTKyBaHHS
CJI1J1 BAOMPATHU 3 yPaxXyBaHHSAM MOKIMBOCTI YCTAHOBKU TpaHC(HOpPMATOPIB HACTYITHOI
CTYIIEHI MOTY>KHOCTI, ToOTO 10 MBA, ane B 3B’43Ky 3 TUM, 10 TpaHChHoOpMaTOpu
IIPOEKTOBAHOI MiICTAHLIII MalOTh JOCUTh 3HAYHUH 3aI1ac 1Mo NOTYHOCTI, a 3pOCTaHHS
HAaBaHTA)XCHHA HE TMepeAdayaeTbcs, TO OCTATOYHO MpHUiiMaeMo TpaHchopmaropu
TMH - 6300.

1.7.1 I'osioBHA cxeMa 3'€IHAHD

I'onoBHa cxema 3'eJHAHb IIOBUHHA 3abe3reuyBaTu HaIHHICTD
CJICKTPOIIOCTAYaHHs CIOXXKMBAYiB y HOPMAJIBHOMY 1 IMIC/ISaBapiiHUX pPeKUMAaXx;
BpaxoBYBaTH TEPCHEKTUBY PO3BUTKY; JOMYCKAaTH MOKJIMBICTh PO3IIUPEHHS;
3a0e3MneduyBaTi MOXJIMBICTh BUKOHAHHS PEMOHTHHUX 1 €KCIUTyaTaliiiHuX poOiT Ha
OKpPEMHX €JIEMEHTaX CXeMHU 0e3 BIAKIIOUEHHS CYCIJIHIX IPHEIHAHb.

[Ipu nboMy OakaHO 3aCTOCYBaHHS HAWOUIBII MIPOCTUX CXEM. Y 3B'SI3KY 3 THUM,
o [IC 5 € TynukoBoro, To mpuitMaeMo cxemy "nBa OJIOKH JIiHIS — TpaHchopmaTop 3
BUMHKAYaMH 1 HEABTOMaTUYHOIO NMEPEMUYKOIO 3 OOKY JiHII".

1.7.2 Po3paxyHOK CTPyMiB KOPOTKOI'0 3AMHUKAHHA

Benuuuna ctpymiB kopotkoro 3amukanHs (CK3) HeoOximHa 1isi BUOOpyY 1
NepeBIPKU CTPYMOIIPOBIAHUX YACTUH anaparis.

Po3paxyHok ctpymiB mipu TpudazHOMy KOPOTKOMY 3aMHUKaHHI BUKOHYETHCS B
HACTYITHOMY TIOPSIAKY:

— CKJIAIa€ThC PO3PAXYHKOBA CXCMaA,
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— 32 pO3pPaxXyHKOBOKO CXEMOIO CKJIAJJAEThCS €KBIBAJICHTHA CXeMa 3aMIIIeHHS;
— eKBiBaJICHTHA CXeMa 3aMIIICHHS IIJISTXOM IMOCHIIOBHUX TIEPETBOPEHb MPHUBOAUTHCS
JI0 TIPOCTOTO BHUJY, II00 JIXKEPENIO KUBJICHHS OYJIO 3B'A3aHO 3 TOUKOI KOPOTKOTO
3aMUKaHHS OJHUM OTIOPOM.

Cxema s po3paxyHky CK3 npencrasiiena Ha puc. 1.9.

K1 K2

MC5-XK 4— Zt 4

Pucynox 1.19 - Cxema 3amilieHHsI MEpEXi JIJIsl PO3PaXyHKY CTPyMiB

Xc

——

KOPOTKOI'O 3aMHUKaHHA

Po3spaxynok CK3 BukOHyeMO B 1MEHOBaHii cucteMi oauHHUIb. CucTeMa
3a/laHa MOTYXHICTIO KOPOTKOTO 3aMuKkaHHs Ha mmHax 110 kB mxepena xKuBieHHS
(S=3800 MBA).

Omip cucTemMu B cXeMi 3aMIIICHHS:
X =U.*/S¢ (1.38)
X.=115,5%/3800 = 3,51 Om.

Omnip TpaHcopmaTopa 3a JaHUMU PO3PAXYHKOBUX Tabmuub: Z,= (14,70 + ]
220,40) Om

Ormip diH1M 32 JaHUMHU PO3PAXYHKOBUX TAOIHIh CKIIA/IAE:

Jhnia 1: Z(IC 5-K) = (5,61 +j5,82) Om

CTpyM KOPOTKOTO 3aMHKaHHS BU3HA4Ya€ThCs 3a (hopmyioro (1.39)

U
¥ = (1.39)

o 3x Z ’
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K3 K3 s VP (%3 : :
ae z; = (xj )2 + (rj ) — OBHUU omip Mepexi 10 Touku K3.

VY napuuii ctpym K3 pospaxoByerbes 3a popmyoro (1.40)

i, =V2-K, 1%, (1.40)

0.01 3
= X .
ne K, =1+-e " — ynapuuii koediuienr; T = - — MOCTIifiHA Yacy 3aracaHHs

314><er

anepioAn4Hoi ckiIagoBoi ctpymy K3.

[aTerpan xoyns BuzHadaeThes 3a popmysoro (1.41)
BK 211270 (tsum +Ta) (1’41)

ne t,,. —4ac BIAKIIOUEHHs BUMUKaya, ¢ (¢, .=0,2 c).

ExBiBanenTHuit onip cxemu 3amiieHHs npu K3 na mmuax 110xB (K1)

z: =J<2Ri>2 +> X)),

me Y R, > X, - cymMa aKTUBHUX Ta PEAKTUBHUX CKJIAIOBUX MOBHOTO OMOPY

niHii 1o Touku K1 mepexi;
N — KUIBKICTB JiH1H 10 Touku K1 mepexi.
Jlist Haroi cxemu 3amimenss Z: = 10,89 Om
ExBiBanenTHuit omip enemeHTiB cxemu 3amimenns npu K3 ma mmaax 10 kB

(trouka K2), npuBeaeHuii 10 CTOPOHU HU3bKOI HANPYTH

U
K2 HH 2 2 2 2
zZ2 = g \/(;Ri) +R,, +(;Xi) +X,°
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ne R, , X, - aKTUBHHUiA Ta PEAaKTUBHHUI OMIip TpaHCchopMaTopa BiANOBIAHO.

mp ?
Jist Haroi cxemu 3amimends Z'2 = 20,97 Om

[TouaTkoBe 3HA4YeHHA MEPIOAUYHOI ckiagoBoro crpymy K3 y Toum Kl

BU3HavaeTbes 3a (1.39):
I =115,5/(73 x 10,89) = 6,12 kA

AHAJNIOTIYHO TMOYATKOBE 3HAYEHHS IMEploAMYHOI cKiagoBoro crpymy K3 y

Tourl K2:

I = 115,5/(\/3 x 20,97 ) = 3,18 kA
[TocTiitHa yacy 3aracanHs anepiognydHoi ckiaanoBoi crpymy K3 st touku K
T. =5,82 /(314 x 6) = 0,002032 c.

VY napuuii koedimieHT B Toui K;

K 1 =1+e —(0,01/0,002032)_ 1,01

y

VY napuuii ctpym K3 B Touni K,
i =2 x 1,01 x6,12=8,73 kA

[Tocriiina yacy 3aracaHHs anepiogu4Hoi ckianoBoi ctpymy K3 mis touku K,

T, =226,22 /(314 x 20,31) = 0,030245 c.

VY napuuii koedimieHT B Tou K;
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Kyz =1+e —(0,01/0,030245) _ 1,72

VY napuuii ctpym K3 B Touti K;

i“=2 x1,72%3,18=7.73 kA

y

[Tpunyckaemo, mo ammiityga EPC 1 mepioguuna ckiaagoBoro ctpymy K3
HE3MiHHI B yaci, Tomy cTpyM K3 uepes yac T piBHHI Yacy BIAKIIOYEHHS CKIIAae AJis
toukn K1 =10 ¥'= 6,12 kA; s toukn K2 1= L0 ¥°= 3,18 KA.

InTerpan Ixoynsa mns touku K;:

B. =6,122(0,2 +0,002032) = 7,58 kAc;

1 Touku Ks:

B, = 3,187(0,2 + 0,030245) = 2,33 kA’c.

Pesynbratu po3paxynky CK3 3Beaeni B Tabdi. 1.17.

Ta6muns 1.20 — Ctpymu KopoTkoro 3aMukaHHs Ha mmHax [1C

Crpym K3
CTpyM K3V Y napuunit Y MOMEHT Iarerpan
Micue K3 Y NOHaTKOBHH ctpym K3 iy, PO301KHOCTI Jlxoyns
MOMEHT Hacy KA KOHTAKTIB By, kKA%c
InO,KA I]‘[‘E,KA
Ha mmuuax 110kB, K; 6,12 8,73 6,12 7,58
Ha mmnuax 10 kB, K> 3,18 7,73 3,18 2,33

1.7.3 Bubip eJeKTpUYHHMX anapariB, PO3NOAIJILHUX NPHUCTPOIB |
CTPYMOBIAHUX YACTHH
BHCOKOBONBTHI €IEKTPHUYHI anapaTy BUOMPAIOTHCS 32 YMOBAMH HOPMAaJIBHOTO

peXUMY POOOTH 1 TIEPEBIPSIOTHCA 32 YMOBaMU KOPOTKUX 3aMuKaHb. [Ipu mpomy msis
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BCIX anapariB BUKOHYETHCS:
— BHOIp 3a HANIPYTOI0;
— BUOIp 3a HArpiIBaHHSAM IPHU TPUBAIUX CTPYyMaXx;
— TIIepeBipKa Ha eJIEeKTPOJUHAMIYHY CTIMKICTD;
— TepeBipKa Ha TEPMIYHY CTIHKICTb;
— BUOIp MO BUKOHAHHIO (JIJ1s1 30BHINIHBOI 200 BHYTPIIITHBOI YCTAHOBKH).

Heo06xigHo BubOparu: BuMuKayi 1 po3'ennyBaui Ha 110 kB; BBiHI BUMHKa4l Ha
cropoHi 10 kB; cekuiitni Bumukaui Ha ctopoHi 10 kB; tpancdopmaropu ctpymy i
Harpyru 110 kB 1 10 kB; omuHoBKy po3noainsHux yctaHoBok 110 kB 1 10 xB.

Jist BuOopy amapariB 1 CTPYMOBIIHMX YaCTHH HEOOXITHO BU3HAUUTU CTPYMHU
HOPMAJIBHOT'O 1 MICSIaBapIiHUX PEKUMIB.

MakcumanbHUI CTpyM Ha BUIIIN CTOPOHI:

L110=1,4x25000/(1,73x110)=184 A

MakcumanbHUI CTPyM Yy KOJIi BBIIHMX BUMHKAYiB:

I,0%8 = 1,4x25000/(1,73x10x2)=1012 A

CtpyM y KOJI1 CEKI[IHHUX BUMHUKAYIB

108 = (0,7x25000)/(1,73x10x2)=506 A

Ctpym y KOJl JiHINA, IO BIAXOAATb, NPUMMAEMO 3a YMOBHM, LI0 Ha OJHE

npueaHaHHsa npunagae 3 MBA
L0 = 3000/(1,73x10)=173 A
Bubip anapatiB BUKOHYEThCSI B TaOIM4HIN hopmi,

1€ Usom 1 liow — HOMIHAJIBHA HAIIPYyTa 1 CTPYM BUMUKAUA;

U, - HOMiHaJIbHA HaIpyra Mepexi, kB;

Iposp - PO3paxXyHKOBHI poOOUMIA CTPYM BUMHUKaAYa, A;

Iip nackp- TPAHUYHE JA1F0YE 3HAUEHHS HAacCKpi3HOro cTpyMmy K3, KA;

Lyackp— TPaHUYHE aMILTITYTHE 3HAUEHHS HAacCKpi3HOTO cTpymy K3, KA;

Lsuy son— HOMIHAJIBHUM CTPYM BIAKITIOUCHHS, KA.

Ha croponi Bumioi Hanpyru nepeadadyaeMo yCTaHOBKY BuMukadiB Tumy BBII-

110II1-31,5/2000 YXJI1. Bub6ip BumukauiB npuBenenuii y Tabdm. 1.21.
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YMoBa BUOOPY Po3paxyHKOBi 3HAYEHHS KaranoxHi 3HaueHHs
Uy < Unom 110 xB 110 xB
Toosp< Tnow 184A 1000A
10< Lrp maexp 6,12 KA 20 kA
< fnacrp 873 KA 52 KA
T.+< Lunt som 6,12 KA 20 kA
Bk< Ir?xtr 7,58 kKA%c 207x3=1200 kA’c

Sk Buano 3 Tabn. 1.21, Bumukau BBII-110I1I-31,5/2000 YXJI1 BigmoBizae

yMOBaM BHOODY.

Ha croponi Hmx40i

Haripyru pCeKOMCHAYETHCA YCTAHOBKA BaKyyMHHUX

BuMHKadiB. [lepenbayaemo ycraHoBKy BakyymMHuX BuMmukadiB tuny BB/TEL. Bubip

BUMHKaYIB /1t ctoponu 10 kB mpuBenenuit y tadmn. 1.22 —1.24.

Ta6mui 1.22 — Bubip BBITHUX BUMHKAYIB

YmoBa Bubopy

Po3paxyHKoBi 3HaYCHHS

Karanosxni 3HaueHHS

U < Usom 10 xB 10 kB
Toos< Inow 1012 A 1600 A
110 Lrp nacp 3,18 KA 20 KA
i< e 7.73 kA 52 KA
In,t< Toum mom 3,18 KA 20 kA
Bk< It?xtr 7,58 kKA%c 20%x3=1200 xA%c

[Tpuitmaemo Bumukaui Turry BB/TEL —10-20/1600 V3.

Tabmuus 1.23 — Bubip cexIiiiitHoro BuMukayda

YMoBa BuOOpY

Po3paxyHKOBI 3HaUYE€HHSI

Karanoxai 3HaueHHSI

Uy < Unow 10 xB 10 kB
Tposp< Tiiom 506 A 1000 A
Ii1,0< Iip macxp 3,18 KA 20 kA
iy< fnackp 7,73 KA 52 kA
L1,e< Tou siom 3,18 KA 20 KA

Bk< Ir?xtr 2,33 kKA’c 20%x3=1200 kA%c

Sk cexuitauii BuMuKka4 npuiimaemo BuMmukad BB/TEL —10-20/1000 V3.

Ta6nug 1.24 — BuOip BUMHUKAa4iB Ha JIHIAX, 10 BIAXOIATh

YMoBa BuOOpY

Po3paxyHKOBI 3HaUYCHHSI

KaranoxHni 3HaueHHs

UM S UHOM

10 kB

10 kB
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Tposp< Trom 173A 630 A
I1,0< Tp wackp 3,18 KA 20 KA

iy< inacip 7,73 KA 52 kKA
L1.+< Touw som 3,18 KA 20 KA
Bk< It?xtr 2,33 kA% 20%x3=1200 kA%c

Ha niHisx, mo BiaxoasTs, npuitMaemo Bumukadi BB/TEL -10-20/630 Y3

Bubip pos'equyBayiB BUKOHYETHCS 32 HOMIHAJIBHUM CTPYMOM 1 HAIIPYTOXO;
y 5

nepeBipka 3a yaapauMm ctpymom K3 1 3a TEpMIUHOIO 1 JUHAMIYHOO CTIHKICTIO.

Tabmung 1.25 — Bubip pos'eqnysauis 110 kB

YMoBa BuOOpy

Po3paxyHKOBI 3HaYCHHS

KaranoxHni 3HaueHss

UM < UHOM

110 kB

110 kB

Ipo3p< Tuom 184 A 1000 A
iyg iHaCKp 8,73 KA 80 KA
Bxk< It?xtr 7,58 KA%c 31.52x4=3969 kA’c

Ha croponi 110 kB mnepenbadyaemMo ycTaHOBKY po3'€qHYBauiB 30BHIINIHBOI
YCTAHOBKM 3 OJIHUM 1 JBOMa KOMIUIEKTaMH 3a3eMIIIOIOUMX HOXIB Tumy PJI3.1-
110/1000-YXJI1 1 P/13.2—-110/1000-Y XJI1.

JIist MAKITIOYEHHS! €JIEKTPOBUMIPIOBAIBHUX TPUIIAJIIB 1 IPUCTPOIB PEIEHHOTO
3aXMCTy HEOOXIJIHA YCTaHOBKa TpaHCPOPMATOPIB CTPyMy 1 Hampyru. Y JTaHOMY
OPOEKTI peNelHUM 3axUCT JEeTaJbHO HE PpO3IUIAJAEThCS, TOMY IepeBipKa
TpaHcGopMaTopiB 3a BTOPHHHMM HABAHTAXKEHHSIM BUKOHYETHCA 3 ypaxyBaHHSIM
MPUETHAHHS TUIBKHU €JIEKTPOBUMIPIOBAIBHUX MPHUIIA/IIB.

VY xom cunoBoro TpanchopmaTopa 3 60Ky HHUKYOI HAIPYTH BCTAHOBIIOIOTHCS
amMIepMeTp, BaTMETp, BapMETp, JIYMWJIBHUKMA AKTUBHOI 1 PEAKTUBHOI €HEprii; Ha
muHax 110 kB — BonmbTMeETp 13 mepeMukadeMm sl BUMIpY MDK(a3HUX Hampyr; Ha
cekuiiHnx BuMHKauax 10 kB ammepmerp, MIYMIBHUKA AaKTUBHOI 1 pPEAKTUBHOI
€Heprii.

Po3paxyHok HaBaHTakeHb TpaHC(HOPMATOPIB CTPYMY TIpUBeaeHUH y Tadm. 1.26.

Tabmuus 1.26 — BropuHHe HaBaHTaXKeHHs TpaHC(OPMATOPIB CTPYyMY

Kiac HaBanTaxkenns no ¢aszax, BA
IIpunan Tun TOYHO A B C

CTl
AmMniepmerp 9-335 1.0 0.5 0.5 0.5
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BIIXOIATH

Barmerp J-350 1.5 0.5 — 0.5
Bapmetp J-345 1.5 0.5 — 0.5
JIiunIbHUK aKTUBHOI eHeprii CA-3 1.0 2.5 — 2.5
JlilynnpbHUK peakTUBHOI €Heprii CP4 1.5 2.5 — 2.5
CymapHe HaBaHTaXEHHS TpaHcopmaropa
CTPYMy B KOJII CHJIOBOTO TpaHcdopmaropa 3 | — — 6.5 0.5 6.5
o6oxy HH
CymapHe HaBaHTKEHHs B KOJI CEKUIAHOTO | B 05 05 05
BHMHKaua
CymapHe HaBaHT@XEHHS B KOJI CHJIOBOTO

) - - 0.5 0.5 0.5
TpanchopmaTopa Ha ctopoHi BH
CymapHe HaBaHTOKEHHS B KOJI JIHIM, MO | B 55 05 55

Bubip tpancpopmaropiB ctpyMy npusenenuit y tabdi. 1.27 —1.30.

Tabnuus 1.27 — Bubip TpanchopmaTopiB CTpyMy B KOJII CUIIOBOTO TpaHCchopMaTopa

Ha CTOPOH1 BUUIOI HANIPYTH

YMoBa BHOODPY

Po3paxyHKOBI 3HaYCHHS

Karanosxni 3HaueHHS

Uy < Usion 110 kB 110 xB
Tposp< Tiiom 184 A 200 A

iy< inackp 8,73 KA 41 kA
Bk< It2xtr 7,58 kKA%c 32x3=27 xkA%c
Z < iy vom 0,54 Om 4 Om

Jlnst mepeBipkd 3a BTOPMHHUM HaBaHTAXKEHHSIM BHM3HAYa€MO OIMIp MPHIAIIB,

NIJKIIOYEHUX 10 JaHOTO TpaHchopmaTopa CTpyMy:

Fopun = Smpun/I2 = 0,5/5%=0,02 Om

(1.42)

[Ipu iboMy omip MPOBOJIIB MOKE OYTH:

Inp = 2 siom— Trpun — Tk

1€ Zy now - HOMIHAJILHAM OITip HaBaHTa)keHHs, OM;

I'x— OMIp KOHTaKTiB, OM.

ryp=4—0,02- 0,1 = 3,88 Om

(1.43)

3a yMOBaMH MEXaHIYHO1 MIITHOCTI TIepepi3 3'€IHyBaIbHUX MPOBOIIB MOBUHHUN



66

Oyt He MeHII 4MMm? (118 amoMiHi). JlosxuHa mux kademis L = 60M

Omip >Kuit:
rnp=pxL / F, (1.44)

ne p=0.0283-nuromuii omip amominiro, OMxMM*/M

F— nepepis xui, Mmm2,
rp= 0,0283x60/4=0,42 Om

3aranpHuil omip KoJjia CTpyMy:
[4= Typun + I + Ip = 0,02 + 0,1 + 0,42 = 0,54 Om < 4 OM, 3HauUTH TpaHchopmarop
cTpyMy Oyne mpaioBatu B kiaci TouHocti 1. Tpanchopmatop TO3IM—-110b-1-XJT1

BIJIMOBIIa€ YMOBaM BHOODY.

Tabnuus 1.28 — Bubip TpanchopmaTopiB CTpyMy B KOJII CUIIOBOTO TpaHChopMaTopa

Ha ctoponi HH

YMoBa BUGOpY Po3paxyHKOBi 3HaueHHs KaranoxHi 3HaueHHS
Uu < Unon 10 kB 10 kB
Tooss < Lyows 1012A 1500A
1y< Lun 7,73 KA 100 kA
Bk< Ir?xtr 2,33 kKA%c 31.52x3=2977 kA’c
Zy < 7 vom 0.45 Om 1.2 Om

[Tpuitmaemo tpanchopmatop ctpymy TIIK-10-3-VY3

Tabmuus 1.29 — Bubip tpanchopmaTopiB CTpyMy Ha JHISX, 0 BIAXOASATH

YMoBa BuOOpY Po3paxyHKOBI 3HAYCHHSI KarayoxHi 3HaUYeHHS
Uc < Uson 10 xB 10 kB
Ipacu < ITnom 173A 200A
1y< i 7,73 KA 55 kKA
Bk< Ir’xtr 2,33 kAZc (45x0.2)*>x3=243 kA%c
Zy < Ly vom 0.380m 0.4 Om

Ha ninisx, 1mo BIIX0JsATh, YCTAHOBIIOEMO TpaHchopmaropu ctpymy TJIK-10-

1-V3.
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Sx Ttpanchopmaropu Hanpyru Ha ctopoHi 110 kB mpuiiMaemo TpancdopmaTtopu
HK®-110-58, na croponi 10 kB - HAMUM —-10 -VY3.

OmuHOBKY B po3moaubHuX ycTaHoBKax 110 kB BUKOHYIOTH, SIK MpaBUIIO,
CTaJICAIIOMIHIEBUMU TPOBOJAaMHU. 3a YMOBaMU KOpPOHM N€pepi3 MOBUHEH OyTH He
menme 70MM?, a Horo BHMOIp 3IiMCHIOETHCA MO JOBIOCTPOKOBO MPHITYCTUMOMY
cTpyMoBi. Makcumanbauii cTpyM Ha ctopoHi 110 kB mpoexToBaHoi mimcTaHIii
cknagae 184A. Jnsg boro cTpyMy MOKHA IIPUAHATH Tepepi3 70MM? i3 IPUITyCTUMUM
ctpymoM 265A. HeoOxigHO TakoX MEpeBIpUTH MPUUHATUNA Tepepi3 3a TEPMIYHOIO

CTIHKICTIO.

F VB, (1.45)

ne C=91x10kANc/Mm2
Flin=N13.3/(91x1073)=12 mm?

ITepepiz apory 70 MM? MPOXOAUTE i 3a TEPMIYHOIO CTIMKICTIO, ane JiHii, gKi
YKUBJISITH TIJCTaHIlI0 BUKOHaHI ApoToM AC-240, ToMy aJis OUIMHOBKHW MiJCTaHINT
npuitmaemo nposig AC—240.

OmmHoBky 3akputux PY 10 kB BUKOHYIOTH TBEpAMMHU IIMHAMH. BuOip
nepepizy TaKOX BHKOHYETHCS IO MPUIYCTUMOMY CTpyMoBi. CTpyM y Ko
TpanchopmaropiB Ha ctopoHi 10 kB cknagae 1012 A, 115 1Is0ro CTpyMy mpHitMaemMo
nepepi3 0JIHOCMYTOBOT IPSIMOKYTHOI IUHU 80x8 MM, a1 K01 [on = 1320A.

TBepai mMHU HEOOX1AHO MEPEBIPUTH HA TMHAMIUHY CTIMKICTB 10 cTpyMmiB K3 i
Ha MOXJIMBICTh BUHUKHECHHSI PE30HAHCHUX SBUIN. Pe30HAHC MIMH MPHU MPOTIKAHHI
ctpyMiB K3 He BuHUKae, SIKIO BiacHa 4acTOTa KOJMBAHHS MUH Oyne meHmior 30
a0o Owumpmoro 200 I'm. Yacrora BiIacHMX KOJWBaHb [UIA QIOMIHIEBUX IIIWH

BU3HAYAETHCS 32 (HOPMYJIOFO:
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fo=(173.2/LN]/ q (1.46)

ne L-noBxuHa mpoib0Ty MiXK OMOPHUMH i30saTopamu, M; L = 1,3m;
J-MOMEHT 1Hep1ii MonepeyHoro nepepisa MUHU MO0 OCl, MEPIeHIUKY IIPHOT
HaIPSMKOBI 3rMHAI0Y0I CUITH, cM*;

-IIONepeYHtii nepepis WuHM, cM2; =6.4 cM>.
J=(bxh?)/12 (1.47)

ne b= 0,8 cM, TOBIIMHA IIMHU;

h =8 cM, mmMpHHa MIWHU.
J=(0.8x8%/12=34.13 cm*
fo=173.2/1.32\34.13/6.4=236.6 >200 I'
YMOBOIO MEXaHIYHOI MIITHOCTI ILIUH €:

Gpo3p=C o,
TI€ Gposp — PO3pAaXyHKOBA MEXaHIYHA Harpyra B marepiani muH, MIla;
Gpon = 75 Mmna — nmomycThma MeXaHIYHa Hampyra B Marepiaigl LIWH i

anmominieBoro craBy AJl 31T.

Po3paxyHkoBa MexaHi4uHa Hallpyra BU3HA4YA€ThCS 3a (OPMYJIOL0:
Gposp = V3x108x(1,2xL2) / (Wxa), (1.48)

ne W=(bxh?)/6— MOMEHT ONOpY IIMHH;

a = 0,5M— BICTaHb M1k CyCIIHIMH (pa3aMu.
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Gpogp:\/3><10‘8><(276002><1.32><6)/(0.8><82><O.5)=4.08 MIIa<75 MlIla

MexaHiyHa Hampyra B MaTepiajl MIKWH He MEePEBUIILYE MPUITYCTUMOT.

1.7.4 BuOip TpancpopmaTopiB BJaCHUX NOTPed

[IpuitMmayamu BnacHUX MOTPeO € OMEpaTUBHI KOJa, €MEKTPOJABUTYHU CUCTEMU
OXOJIODKCHHS ~ CWJIOBHX  TPaHC(POPMATOPIB,  OCBITJIICHHS,  €JICKTPOOIAJICHHS
OPUMIIIEHb, EJIEKTPOMIAIrpiBaHHa KoMyTaiiiiHoi amaparypu 1 T1.1. CymapHa
pO3paxyHKOBa TMOTYXKHICTh MpHUIMayiB BJIACHUX MOTpeO BHU3HAYAETHCA 3
YpaxyBaHHAM  KOE(ILIEHTIB TMOMUTY PpI3HUX TPyl CHoxuBayiB. Po3paxyHok
MOTY>KHOCTI MPUiiMayiB BIACHUX MOTpeO nmpuBeaeH] B Tab. 1.36.

Ha mincradmii mepemdadaeTbess ycTaHoBka asoxX TBIL.  Ixms HominanbHa

HOTY)KHiCTI) BI/I6I/Ipa€TI>CH 3 YMOBH:

Sten 2 Sen (1.49)

1€ Sicy— NOTYXKHICTh TpaHC(OpMaTOpa BIACHUX MOTPED;

Scn— MOTYXXKHICTh CHIO’KMBAUIB BIACHUX TTOTPEO.

Tabmuusg 1.30 — Po3paxyHOK NOTYHOCTI BIIaCHUX NOTPeO

Bun cnoxxuBaua K.UH’K P, Kc | coso | Pp, kBT Qe.
ictb | kBt KBap
[TigirpiB Bumukauis 110 kB 3 3,8 1 1 11,4 0
[TixirpiB mad KPY-10 kB 26 1,0 1 1 26,0 0
[TigirpiB MpuBOJIIB PO3'€IHYBAUIB 10 0,6 1 1 6,0 0
[TigirpiB peneiinoi madu 2 1,0 1 1 2,0 0
PerynroBanHst HanpyTH 2 1,0 0,8 0,9 1,6 0,77
Omnanennst, ocsiTinenas 3PY 1 20,0 | 0,6 0,9 12,0 5,8
Ocsitiiesus BPY 1 5,0 0,5 1,0 2.5 0
KuBneHHs TeneMexaHiKu i 3B'3KY 1 2,0 0,5 1,0 1,0 0
OxonomkeHHs TpanchopmaTopin 2 4,0 0,8 0,5 6,4 3,97
Ycboro Sp=69,70 kBA 68,9 10,54
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BianoBigHo mo po3paxyHskiB, Tada. 1.30, Bubupaemo TBII tumy TM-100/10
notyxHictio 100 kBA. [IlepeBipsaTu mnepeBaHTaXeHHs TpaHchopMmaTopa IIpU
M IKITI0YEeHHI peMOHTHOTO HaBaHTakeHHS B 20-30 kBT He mae ceHcy, TOMy IO HOTO
HOMIHAJbHA TMOTYKHICTh OUIbIIA CYMH MOTY>KHOCTEH OCHOBHOTO W PEMOHTHOTO

HaBaHTaxeHb. Cxema BJIacHUX MOTped HaBeneHa Ha puc. 1.18.

o o
Tpancopyaropa 12 rpancopmaropa T1
Th G310

AALIE 32351 sl AAB %35 -1xl6

13043
N b A
\374 BH bl 21:«3?14 ai ei()‘
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YY)
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TRIFRARE el 1zall <l z ] 3 Rl
=} 5] = ) = =3 £ 2 3 = & = 3
of £ S : gz E%: €3 IR ERIEE: : Ell =
gl [BEl 85 | 2 ||2E||5e||z: 22| ZE||ZE|| & [|25l]|:=|| & || &
g3||°* S Ea||°F]|E3 Ea| \ZE|TT| 5 []&¢8 I

Pucynok 1.18 - Cxema BiacHUX OTpeO

1.7.5 KOHCTPYKTHBHE BUKOHAHHS IMiJICTAHIIIL

PosnoninkHa ycTaHOBKA - 1I€ €IeKTPOYCTAaHOBKA, MPU3HAUYCHUH I PUHOMY 1
pPO3MOMUTY €JIEeKTPOCHEPrii, MO MICTUTh €JICKTPUYHI amapaTd, UIMHU 1 JOTOMIXKHI
npuctpoi. HaiiOupme nommpenns npu Hampys3l 110 kB oxpepxanu Biakpuri
PO3MOUTEHI TPUCTPOi. BOHN MaroTh mepes] 3aKpUTUMH HACTYITHI TIEPEBarHy:
—MeHIInN o0cAr OyAiBeIbHUX POOIT;
—JIeT1lIe BUKOHYETHCS PO3IIUPEHHS 1 PEKOHCTPYKIIiS;
—BC1 anapaTtu AOCTYIIHI I CIIOCTEPEKECHHS.

OCKUIBKM  BIJICYTHI OOMEXKEHHA TI0 TEpUTOpli, MNPUHAMAEMO BIAKPUTY
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po3noauibHy yctanoBky 110 kB. Bcei anapatu po3TamoBylOThCsl Ha (yHJIaMEHTaXx.
CunoBi  TpaHchoOpMaTOpu BCTAHOBIIOIOTHCA Ha  (QyHAaMEeHTI 31 30ipHOTO
3amizoberony. s 3amobiraHHsi pO3TIKaHHS Macia i MOIIMpPEHHS TOXKeXl Mpu
MOIIKOJ/IPKEHHI CUJIOBOTO TpaHcdopmaTopa mnependayaloThbesi MacionpuimMadi i
BOAOBIABOAM.  [abapuTu  MacjompHiiMadiB  BHUCTYMalOTh  3a  TraldapuTtu
TpaHnchopmaropa Ha 1.5M. OG'eM macrmonpwuiiMada po3paxOBaHWUN Ha OTHOYACHHMA
npuitom 100% macina, 1o 3HaX0AUThCS B Kopiyci TpancdopmaTopa. Macnonpuiimay,
3amoBHEHMM rpaBieM. Kabemni omepatuBHUX Kijl, KiT KEPYBAaHHS, PEICHHOTO 3aXUCTY
1 aBTOMAaTUKH MPOKIAJAIOTHCS B JOTKaX 13 3ali300€TOHHUX KOHCTpyKiii. Ilnan 1
po3piz BPY mpuBeneni B rpadiuHiii 4YacTHMHI MPOEKTy. 3aKpuUTa pO3MOALIbHA
yctaHoBka 10 kB BuKOHyeTbCS 301pHOI0, MOZYJBHOIO, OJHONOBEPXOBOIO 13
JTBOPSIIHOI0 ycTaHOBKOIO KoMipok KPY Ttumy KV-10. BBogu no tpancdopmartopis
3MIACHIOIOTBCS  4Y€pe3 MPOXiAHI 130JATOPM B  30BHIMIHIA  CTiHI  OyAHMHKY.
KomnonyBanus 3PY—10 HaBeneHe B rpadiuHiil 4aCTHHI POEKTY.

1.7.6 PeJeiinuii 3aXUCT i aBTOMaTHKA CWJIOBUX TPaHC(pOpMATOPiB

OCHOBHMMHK BHJAaMHU YHIKOJDKEHHS TpaHcpopMaropiB € OararodasHi i
onHo(a3Hl KOPOTKI 3aMUKaHHS B OOMOTKax 1 Ha BHUCHOBKax TpaHcopmaropa, a
TaKOX “TIoKeXa B cTajil’” Mar"itornpooay. OnHodas3Hl yIIKoIKeHHs OyBalOTh JBOX
BU/JIIB: HAa 3€MJIIO 1 MK BUTKaMu oOMOTKH. HaliO1ab11 WMOBIPHI KOPOTKI 3aMUKaHHS
Ha BHUBOJIaX TpaHcPopMaTopiB 1 omgHO(DA3H1 3aMUKaHHS B 0OMOTKax. [Ipu BUTKOBHX
3aMHUKaHHAX PYHHYETbCS 130JIsLisl 1 MarHiTONpoBiA TpaHchopmaropa, TOMY TakKi
YIIKO/DKEHHSI MOBUHHI BIAKIIOYATHCS IMIBUAKOIIOYMM 3aXHCTOM. BukopucroByBaTtu
JUISL IET METH CTPYMOBI 1 TudepeHITialibHI 3aXUCTH HE TPEACTABIISIETHCS MOKIIMBUM,
TOMY 1[0 TIPY MaJIOMy YMCJI BUTKIB, IO 3aMKHYJIMCS, CTPYM B YIIKOJKEHIH (a3l 3
OOKy JKMBJICHHS MOXE€ BHUABHUTHUCS MEHIIMM 3HAY€HHS HOMIHAJIBHOTO CTPyMy, a
HalpyTra Ha BUBOJIaX TpaHc(popMaTtopa MPakKTUYHO HE 3MIHUTHCS. 3aXUCTH, 3aCHOBAHI
Ha BUKOPUCTaHHI €JIEKTPUYHMX BEJIMYMH HE pearyroTh Ha “NOXKexy B cram ~
Mar”iTonpoBoay. Jlis 3axucTy B Takoro BHIY YIIKOKEHb 1 BiJl BUTKOBHX
3aMHUKaHb Ha TpaHC(OpMaTopi BCTAaHOBIIOETHCS Ta30BUU 3aXHWCT, IO €

YHIBEPCATBHUM 3aXHMCTOM BIiJl TOKOBHUX VIIKO/KEHb. JloCcTOiHCTBaMH Ta30BUX
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3aXHUCTIB €:

—BHCOKa YYTJIUBICTD 1 pearyBaHHs Ha YC1 BUIM YIIKO/KEHb yCepeIuHi 0aka;

—TOPIBHAHO HEBEJIMKHIA Yac CTIpallbOBYBaHHS;

—IPOCTOTA BUKOHAHHS;

—3aTHICTh 3aXHUIIaTH TpaHcHOpMaATOp MPU HENPUIYCTUMOMY 3HIKCHHI
piBHS Macia.

[Topsan 3 MM 3aXHMCT Mae psiji HEJOJIIKIB, OCHOBHUH 3 SIKUX - HE pearyBaHHs Ha
YIIKO/DKEHHS 11032 0aKOM. 3aXUCT MOXKE AISITH OMUJIKOBO MPH MOMAaJaHHI MTOBITPS B
0ak TpaHchopmaropa, HalpHUKiIal MPU AOIMBLI Macia. Y 3B'A3Ky 3 LIUM Ta30BUH
3aXUCT HE MO’KHA BUKOPUCTOBYBATHU K €MHUM 3aXUCT Bl BHYTPIIIHIX YIIKOJKEHb.
Pa3oMm 3 ra3oBUM 3aXMCTOM YCTaHOBIIOETHCSA AU EepEHIIaTbHIUN 3aXUCT.

SIK 3axMCTHU BiJl 30BHIIIHIX KOPOTKUX 3aMHMKaHb 3aCTOCOBYIOTHCSI CTPYMOBI
3aXMCTU 3 BUTPUMKOI yacy. LI 3axuctu pearyioTh 1 Ha BHYTPIIIHI KOPOTKI
3aMHUKaHHS, TOMY MOXYTh BHKOPHUCTOBYBAaTHCS SIK PpE3€pBHi. 3axuCT BiJ
NEPEBAHTAXXEHHSI BUKOHYETbCS Ha peJle CTPYyMy, BKIIIOUEHOMY B KOJIO OJHOTO 3
TpaHc(OpMATOpIB CTPYMY 3aXHMCTy BIJI 30BHIIIHIX KOPOTKUX 3aMHKaHb. Jljid
BIJICTPOIOBAHHS BIJ] KOPOTKOYACHUX TMEPEBAaHTAXEHb 1 KOPOTKUX 3aMHUKaHb
nepeadoavyaeThCsl pesie yacy. BurpuMka yacy nmpuiMaeTbes Ha CTYMiHb OLIbIIE, HIXK
4yac CHpalbOBYBAaHHS 3aXUCTy TpaHchopMaTropa Bij 30BHILIHIX KOPOTKUX 3aMHUKaHb.

1.7.7 KepyBaHHsi, cCUTHaJIi3a1lisi, 0JIOKYBAHHA

TpanchopmaropHa MiACTaHIisl € CKJIaJAHOK croopyaoto. KpiMm cuiioBux
(MepBUHHMX) KIT CXeMa MIACTAHIl] MICTUTh CIA0KOCTPYMOBI (BTOPHHHI) KOJIA.
BropunHi kojma — 1e Koyia KepyBaHHsS, OJIOKyBaHHS, BHMIpPIB, aBTOMAaTHUKU W
teneMmexanikd. Ili  koma 3a0e3meuyyroTh MNPaBWIBHICTH POOOTH  CHIJIOBOTO
eJIEKTPOYCTAaTKyBaHHSI MiICTAHIIIT 1 MOXJIMBICTh O€3MEYHOI HOro eKCIuTyaTalii.

KepyBaHHg BuUMHKauaMu W po3'€HyBauaMu 3BHYANHO yOJIIOETHCS, TOOTO,
MOJKIJIMBO, SIK €JIEKTpUYHE, Tak 1 pyuyHe. CurHamizaiiss HeoOXiHa AJig TOro, oo y
YeproBOTO MepcoHany Oylia MOKIIUBICTh KOHTPOIIOBATH CTaH MiJACTaHIN] (BKIFOUCHI
ab0 BIJKJIIOYEHI BUMHKayi, Y CHPALIOBAB PEIEHHUI 3aXMCT 1 3 SKOI MPUYHHM).

bnokyBaHHs cimykaTh Al O€3MeYHOi eKCIUTyaTalll ycTaTKyBaHHS MIACTAaHLII W He
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JIO3BOJISIIOTH YEPTrOBOMY M 00CIyTOBYIOUOMY MEPCOHANY 3pOOUTH HEBIPHY OIEpalliio
(BUKOTHTH BI30K IIPU BKJIFOYEHOMY BUMHKaU1, TOIIIO).

KepyBanus mpuBojaMu BUMHKAYiB Mepen0avdaeThes 31HCHIOBATH 3 JOTIOMOTY
KJIoua KepyBaHHS BcTaHoBiieHOro B Mmadgax KVY-10 i y penelinux madax
(aBTOMaTUYHE KEPYBaHH).

KepyBanus po3'eqnyBadamu 110 kB 3milCHIOETBCS 3a JOMOMOTOI0 PYYHHX
NpuBOJIB. Y penelHii 1madgi 310paHi BUXIIHI CUTHAIM (aBapiiiHe BIAKIIOUCHHS
BUMHKAYIB 1 HECHPABHOCTI MiACTaHIIl), SKi BHJAIOTh CHTHAT y IyHKT
JTUCIIETYEPChKOro KepyBaHHA. Kpim Toro, Bumgaetscs iHdopMallisi Mpo MOJOKECHHS
BUMMKAYIB Ha BHUCOKIM 1 HM3BKIM cTopoHi. [lepenbauvaeTbcs 3acTocyBaHHS Ha
N1JCTaHLIi anapaTypyu TEIEMEXaHIKH.

1.7.8 ABTOMaTHKa

ABTOMAaTHKa Ha MJCTaHIIli nepeadavaeThbes:

a) Ha TpaHcopmaTopax 110/10 kB - aBTOMaTuyHe peryatOBaHHS HANPYTH 3
ooky 110 xB

0) Ha BBogax 110 kB:

- aBTOMATUYHE BIJIKJIFOUYCHHSI BBOJIIB TP 3HUKHEHHI HAIMPYTH.

- aBTOMATUYHE BKJIFOYEHHS BBOIB TP BIJHOBJICHHI HAMPYTH.

B) Ha IIMHAX BJlacHUX notped 220 B

- aBTOMaTU4YHE BMUKaHHS pe3epBy (ABP).

r) Ha cekiiitHux Bumukayax 10 kB — npuctpiit ABP.

1.7.9 O0Jik esiekTpoeHeprii

Y pUHKOBUX yMOBax OOJIK BIJITYIICHOI CIOXKHBA4YeBl E€JICKTPUYHOI €HEprii
cTae ocoOnuBO BaxJMBUM. OONIK BHKOHYETHCS 3a JIONOMOIOIO JIYHIJIBHUKIB
eJeKTpUYHO1 eHeprii. BiH moxxe OyTu TexHIYHUM 1 KoMmepiiiiHuM. Komepriinuii
OOJIIK BUKOHYETHCSI 3 METOI0 HACTYITHOI OIUIATH CIIOXKUTOI €Heprii, a TEeXHIYHUU -
CILYKUTh JUIsl BHYTPILIHIX L1JeH (BU3HAUCHHS MEPEBUTPATH €JIEKTPOEHEPTii 1exaMu
MiIPUEMCTBA, OIIHKA BTPAT €HEPTii, parfioHaizalliss poOOTH BHYTPIIIHIX MEPEX 1
T.J.) 1 PO3paxyHOK MO HHOMY HE€ MpoBOAMThCA. Ha miactanmii mependavaeThes

YCTAaHOBKA CydYacHUX OaraTo(QyHKIIOHATHHUX JIYMIBHUKIB EJIEKTPUYHOI EHeprii
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SL7000 Smart d¢ipmu "Actaris"; BOHM € €IEKTPOHHHMHU MPHWIAJaMH, IO
MPOrpaMyIOThCs, 1 MaIOTh THYYKY BUMIPIOBAJIbHY CUCTEMY, SIKa HAJIAIITOBYETHCS Ii]1
yac TmapameTpu3allii 3a JOMOMOTO MPOrpaMHUX 3aco0iB yisi poOOTH B TpU- abo
JOTUPUNPOBITHIN Mepeki BUCOKOT a00 HU3BKO1 HAIIPYTH.

1.7.10 Bucoxo4acToTHHii 3B'A30K

Jisg  3B'SI3KYy  IUCHETYEPCHKOTO MYHKTY ¥ TiAcCTaHUli  HalvacTiie
BUKOPHUCTOBYIOThCS JIIHIT eleKkTponepeaadi. Takui crocid 3B'SI3Ky MoOke OyTH SK
OCHOBHUM, TaK 1 JIOAATKOBUM. 3 MO0 JOMOMOTOIO 3IHCHIOETHCS Mepeaada JaHuX 1
KOMaH/I, TIOB'A3aHUX 3 POOOTOI0 yCTaTKyBaHHs MijicTanuii. s opraunizarii 3B’ 13Ky
nepeadavaeThes y (a3l B K0xkHO1 J1iHIT BCTAHOBUTH BUCOKOYACTOTHUM 3aropoKyBay
tunty B3-630 1 konnencarop 38'a3xky CMII -166/Y3-14 V1.

1.7.11 KomneHcanisi €EMHICHHX CTPYMiB 3aMHMKaHHA HA 3eMJII0

Mepexi 10 kB, 110 KUBJISITBCA BiJ HOBOT IiJICTaHIII1 IPAIIOIOTh 3 130JIb0BAHOIO
HEHUTPAILTIO 1 BITHOCATHCS JI0 MEPEXK 3 MAIUMH CTPyMaMH 3aMHUKaHHS Ha 3emutio. [Ipu
MOBHOMY (METajieBOMY) 3aMUKaHHI Ha 3eMJIIO OJiHi€i a3y Takoi Mepexki Hampyra
YIIKOKEHOT (ha3u 100 3eMJI1 CTa€ PIBHOIO HYJIEBI, a HaMpyra HEYIIKOKeHUX (a3
3poctae B 1.73 pazu. Ctpym 3aMukaHHs Ha 3eMito [, y 6arato pasiB MEHIIE CTpyMy
MDK(}a3HUX KOPOTKHX 3aMUKaHb, OJIHAK TIPH BEIMKHWX HOTO 3HAYCHHSX BUHHUKAE
MOTPO3a YIIKOHKCHHS YCTAaTKyBaHHSI, IEPEX0ay OJHO(DA3HOTO 3aMUKAHHS Ha 3€MITIO
B Mikda3He, a TaKOX BUHUKHEHHS I[IEPEMEXKOBAHOI Ayrd. 3 He3a3eMJICHUMU
HEeUTpasiMU MOXYTh mpamoBatd Mepexi 10 kB mpu I.< 20 A. Ilpu Benukux
EMHICHHX CTpyMax JUIs 1XHbOI KOMIICHCAIll BCTAHOBIIIOIOTBCS —3a3€MITIOIOU]
peaktopu. CTpyM 3aMUKaHHS Ha 3€MIIIO IS KaOCIBHMX MEPEX BHU3HAYAETHCS 3a

bopmyoro

[ =——, (1.50)

ne U— cepennboekciuTyartaliifne 3Ha4eHHs JIiHIHHOT HanpyTH, KB;

[— MOBXXKMHA €EKTPUYHO 3B'I3aHOI MEPEXKi TaHOI HATIPYTH, KM.
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Bing migcraniii B mepcrekTuBl Oyjlie KMBUTHCS po3mnoiiibHa Mmepexa 10 kB

JOBXUHOIO OJM3bKO 11 KM, TOMY CTpyM 3aMUKaHHS Ha 3€MJIIO JOPIBHIOE

10-11
10

I =11 A

[Ipu TakoMy cCTpymi 3aMUKaHHA Ha 3€MJII0 HOro KOMIICHcAllisl He
nepeadavyaeThesl.

1.7.12 IpucTpiii 3a3eMieHHs MiICTAHWII i TPO303axuCT

VYci MeTasieBl YaCTUHM €JIEKTPOYCTAaHOBOK, 110 HOPMAJILHO HE 3HAXOASTHCS MiJT
HAIpyrowo, aje 3AaTHI BUABUTHUCS IM1J HANPYrow 4Yepe3 YIIKOHKEHHS 130711,
NOBUHHI HaJ1lHO 3'€THYBaTHUCS 3 3eMJIeI0. Take 3a3eMJICHHS! HAa3UBAETHCS 3aXUCHUM.

3a3emileHHs, TPU3HAYEHE ISl CTBOPEHHS HOPMaJIbHUX YMOB pOOOTH amapara
ab0 eJeKTPOyCTaHOBKH, Ha3UBAETHCA POOOUHM.

JUia  3axMcTy yCTarKyBaHHA MIACTaHUIi B YLIKOJXKEHb, BUKIMKAHUX
OpsIMUMHU yAapaMH OJMCKABOK 1 XBWJIb MEpPEHAIpYT, Kl HAOIraroTh 3 OOKY JIIHIM,
3aCTOCOBYETHCSI 3aXMCT HENHIMHUMH OOMEXyBadaMH TEpeHanpyr 1 CTPUKHEBUMU
OJIMCKaBKOBIIBOJAMH, L0 MPHUEIHYIOTHCS 0 TPO303aXHUCHOTO 3a3eMJICHHS. 3aXHUCT
JHIA BIJ NPSAMHUX BIy4Y€Hb OJIMCKABKH 3/1MCHIOETHCSA TPO303aXUCHUMHU TPOCAMHU, SIKI

TAKOXK IIPUEAHYIOTBCA 10 3a3CMJICHH:.
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2 OXOPOHA ITPAILII TA HABKOJIMIIHBOI'O CEPEJOBHIIIA

2.1 3apaui B 06s1acTi 0XOpOHM Mpaumi

OxopoHa mpari — II€ CHUCTeMa 3aKOHOJIaBUMX akTiB 1 BIAMOBIHUX iM
COLI1aJIbHO-€KOHOMIUHUX, TEXHIUHUX, TIKYBaIbHO-MPODITAKTUIHHUX 1 OpraHi3aIliitHIX
3ax0/diB, MO0 3a0e3meuyroTh Oe3MeKy, 30epeKeHHS 3J0pOB'S 1 Mpare3qaTHOCTI
JIIOJTMHM B TIPOIIEC] TTparil.

Kommiekc 3axoiB 111040 OXOPOHH Tpalli Ha BUPOOHUIITBI MICTHTB y COOi:

1. Opeanizayiiini  3axo0u, CHPSIMOBaHI Ha JOTPUMAHHA TPYAOBOIO
3aKOHO/IaBCTBA HA OCHOBI:

— Koncrurymii Ykpainu;

— Kopekcy 3akoHIB Mpo mpairo;

— 3akony Ykpainu ,,IIpo oxopony mparmi ”;

— 3akony Ykpainu ,,IIpo nmoxxexny 6e3nexy’;

— 3akony Ykpainu ,,IIpo mpairo™;

— IlocranoBu Kabinetry MinictpiB Ykpainu Big 27.01.93p. Ne64 ,,I1po 3axonau
JUTsl BUKOHAHHA 3aKOHY YKpaiHU MPO OXOPOHY Mparii’;

,, [HTIOBOTO TIOJIO)KEHHSI MPO HaBYaHHS, 1HCTPYKTaXX 1 NEPEBIPKY 3HAHb
NpaliBHUKIB 3 MHUTaHb OXOPOHHU Mpali’, 3aTBEPIKEHOro Haka3oM Jlep»kaBHOTo
KOMITETY YKpaiHHU [0 HarJIsiay 32 OXOPOHORO mpall Bix 4 6epe3ns 1994p. Ne30;

— Hakazy Jlep>kaBHOro KOMITETY YKpaiHU 1O HArJIsiy 32 OXOPOHORO Tpalll Bif
3 cepnusa 1993p. Ne72 mnpo ,,TurnoBe MOJIOKEHHSI PO KOMICIi 3 MUTaHb OXOPOHU
npari OiAnpUeEMCTB”.

2. Texmuiumi 3axoo0u, cHUpsIMOBaHI Ha 3amoOiraHHs BIl PI3HOTO POy
BUPOOHMYMX TPaBM 1 HENIIACIMBHUX BUMNAAKIB pOOITHUKIB, HA 3a0e3MeUYeHHs mpami u
YCYHEHHSI TIPUYWH, 10 BUKJIMKAIOTh TPaBMATHU3M 1 MIKIJIMBI BIUIMBU HA OpraHi3M
JIOAVHU.

3. Jlikysanvno-npoghinakmuuni 3axoou (BUpOOHUYA CaHITApPIs), COPIMOBaHI Ha

3a0e3MeUeHHs 3JJOPOBUX YMOB TIparli Ha BUPOOHUIITBI.
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HaiiBaxiuBilmM 3aBIaHHSAM OXOPOHU Ipalll Ha BUPOOHMIITBI € MpoisIaKTHKA,
nonepeHKeHHs aBapiil 1 HeOe3Mnek.

VY 3B'3Ky 3 UM BUHHUKAE HEOOXITHICTH PO3POOKH KOMIUIEKCY 3aXOliB 00
3armo0iraHHsl ypa)XeHHs JIIOACH eNeKTpUYHUM cTpyMoM. BiamosigHo no ,,IIpaBuin
ycTaTkyBaHHsa enekrpoyctanoBok” (IIYE), mns 3axwmcty mromedt Bim mopaskd
CTPYMOM TIOBHHHA 3aCTOCOBYBATHCS NMPUHAWMHI OJHA 3 HACTYITHUX 3aXHCHUX MIp:
3a3eMJICHHS, 3aHYJICHHS, 3aXHCHE BIJKIIOYEHHS, Majl Halpyrd, po3IiIor0ul
TpaHCHOPMATOPH, BUPIBHIOBAHHS IMOTCHINANIB, ToABiMHA 130msammisa.  OmgHak
riepepaxoBaHi MipH 3aXUCTy He € YHIiBepCalbHUMHU. IXHS e(peKTHBHICTh 3a/Ie)KHUTh Bif
YMOB YPaKCHHsI, TUITy €JIEKTPOYCTAHOBKH 1 PEXKUMIB ii poOOTH, a TaKOX Bl YMOB
eKCIUTyaTallii.

Jist 3aXxucTy OOCIyrOBYIOUOTO TEpPCOHATY BiJi YPaKEHHA EICKTPUUYHUM
CTPyMOM, Bia Aii €JIEeKTPUYHOI OyTd 1 T.J., BC1 €JIEKTPOYCTAaHOBKH MOBUHHI OyTH
MOCTa4yeH1 3aco0aMM 3aXUCTY 1 3ac00aMU HaJIaHHSI MEPIIOT TOMOMOTH BIAMOBIIHO JI0
“IlpaBun 3acToCcyBaHHS W ICHUTY 3ac00iB 3aXUCTy, II0 BHUKOPUCTOBYIOTHCS B
€JIEKTPOYyCTaHOBKax . Bech  €NeKTpOTEeXHIYHWH TepCOHajd MOBUHHHA  OyTH
MPaKTUYHO HABYCHHM MpuiOMaM 3BUIBHEHHS JIOJUHU, IO Tomaja i Jif0
CIICKTPUYHOTO CTPYMY, 1 HaJaHHS HOMY IEpIINOi TOMOMOTH, a TAaKOX IMpUiioMam
HaJaHHS TIEPIIO] JOTTOMOTH MTOTEPITUIAM TPH 1HIIMX HEMACHUX BHUIMAIKaX.

3 METOI0 YCYHEHHSI BUPOOHHUYOTO TpaBMaTU3MY 1 MPOGEeCIHHUX 3aXBOPIOBAHD
NOTPIOHO TOPsiA 31 3AIMCHEHHSIM 3aXOJIB TEXHIYHOTO 1 CaHITapHO-TITIEHIYHOTO
XapakTepy BCIM KEpIBHUKAM, 1H)XEHEPHO-TEXHIYHOMY TIEpPCOHATY EHEepreTUYHOI
CIIyKOW TIANPUEMCTBA, a TaKOX EJIEKTPOTEXHIYHOMY TIEpCOHATy 3HATH MAi04Yl
npaBuia 1 HOPMHU MO OXOPOHI Mpalll 1 AOTPUMYBATH iX MPU BUKOHAHHI MOHTaXHHX,
HAJaro/)KyBaJIbHUX,  PEMOHTHMX  poOIiT, a  TaKoX TMpU  eKCIUTyaTarii
eJIEKTPOYCTaTKyBaHHS.

3ajadero po3AiTy € OXOpOoHa Ipalll pu MPOKIaAi KaOeIbHUX JIHIN.
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2.1.1 Texnika 0e3nmeKH NpPU MOHTAXKI KaOeJbHUX JiHil

B nanuii yac 3HayHa YacTWHA poOOIT 13 TPOKIATKM KaOCTbHHUX JIIHIM
MEXaHI30BaHa 1 pydYHa Mpals NMPU BUKOHAHHI IUX pOOIT 3BEJE€HA O MIHIMYyMY.
3BHYailHO 3aBaHTa)XCHHS 1 BHBaHTaKeHHs OapabaHiB 3 KalejaeM 3 Ky30Ba YU
aBTOMAIIMHYU, 3 IUIATGOPMU BaroHa BUKOHYETHCS AaBTOKpaHaMH, JEOIKaMU YU
TaJISIMU.

Oco0nuBy HeOe3MeKy NS JT0EH MPEICTaBIIIE€ BUBAHTAXXEHHS KabeIto BpyUHY
3 mIaTopMuU 3aJ3HUYHOTO BaroHa 4u 3 aBToMoOuIsA. [Ipu pyuHOMy BHBaHTa)KE€HH1
Oapaban 3 kalejreM MOTPIOHO OMYyCKaTH OOEPEKHO MO MOXWIMX TUIONIMHAX,
3aCTOCOBYIOYHM OpycH, TpyOH, YCTaHOBIIOBaHI IiJ] KyToM He Outbi 15°, BiATATa0uM
pu 1[bOMY O0apabaH MOTy3KaMH B MIPOTHICKHY CTOPOHY B1J HAIIPSIMKY CITyCKa.

OcHoBHI 3ax0/11 O€3MeKH MpU PO3KOUYBaHHI 1 MPOKIAALI KabeliB 3BOJAATHCS
JI0 TIoTepeKEHHS TopaHeHHs poOiTHUKIB. [Ipu nepexkodyBaHHI OapabaHa 3 kabenem
3a00pOHAETBCS CTOSATU Ha IUIAXY MepeMillleHHa Oapa®aHa, 00 YHUKHYTH Hai3[y.
[Ipu migiiomi Oapabana 3 kabemeM st PO3KOYYBaHHS B HOT0 OCHOBHM OTBIp
BCTAaBIIIE€THCS CTAJIEBUM Bajl, JOMKPATH BCTAHOBIIOIOTHCSA MO 00MBa OOKHM OapabaHa
1 BaJl IPOJIIBAIOTh y KIJBI TBUHTIB JIOMKpPATiB, MICIs YOro JOMKpartamu Oapaban
M1HIMAIOTh HaJl TOBEPXHEIO 3€MIII.

o6 yHUKHYTHM HaAMIpPHO HIBUAKOTrO oOepTaHHs OapabaHa Npu pO3KOUYBAHHI
Ka0emo HOro rajabMyIOTh CIEIlaJbHUM TalbMOM, IO BCTAaHOBIIOETHCS Ha pami
OJIHOTO 3 JOMKpaTiB. 3BUYAMHO PO3KOYYBAaHHS 1 BUTATYBAaHHs KaOemto 3 OapabaHa
pOOJIATH 3a MOMOMOTOK0 JI€O1IKH, BCTAHOBIIOBAHOI HA MPOTHIIEKHOMY KIHI Tpacu.
J171st oJIermeH s 3yCUilUIA Py PO3KOYYBaHHI 1 3a1100IraHHIO YIIKOHKEHb Ka0esto Ha
Tpaci BCTAaHOBJIIOIOTH CIIElliaJIbHI POJIMKH, a Ha BCIX MOBOPOTAax - KyTOB1 poiuku. [Tpu
pO3KOUYyBaHHI Kabeto poOITHUKAMHU KaTETOPUIHO 3a00POHIETHCS PyKaMU BIATSATATH
kabenp Ha KyTax moBopoty. l[Ipokmaaky kabemto ciiji poOUTH B OpE3eHTOBUX
PYKaBHIISIX.

Sxmo kabenb MPOKIANAETbCS BPYYHY, TO Maca BaHTaXy Ha KOXKHOTO
poOiTHMKA HE MOBHMHHA TEpPEBUINYBaTH 35 Kr A 4oJioBika 1 20 Kr mJisi *KIHOK 1

MIJUTITKIB 710 18 poKiB.
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[HOMI MpUXOAUTHCS MPOKIIAIATU KaOel Mo CTiHAX 1 KOHCTPYKIISAX OyJIUHKIB 1
OyJiBeIb Ha 3HAYHIM BUCOTI BiJ 3eMJIl ud mijioru. i poGoTu nmoTpioHO BUKOHYBATH
3 MIITHOTO PHILITYBAHHS 3 OTOPO/KEHHSIM Yy BUTIISAL mopy4dust 1 6opToBoi momku. He
JTIO3BOJIAETHCS POOOTa 3 MPOKIAAKK Kabesro Ha BUCOTI 31 cxoxiB. [ligHiMaTu kabenb
Ha BUCOTY OLIBII JBOX METPIB BPYYHY MOKHA TUIbKH 32 JOMOMOIOIO POTaTOK YU
OJIOKIB.

Y Micigx po3TaniyBaHHS IJI3€MHUX KOMYHIKAIIM /0 3eMJISHHUX pPOOIT
NPUCTYMAOTh TUIBKM TPU  HASBHOCTI MHUCHBMOBOTO  JIO3BOJIy  OpTaHi3aliii,
BIIMOBIAANBHOT 3@ eKCIUTyaTallilo Iux KoMmyHIkaiid. I[lobmuzy mig3emMHuX
KOMYHIKaIiil  (Hampukiaa, TpyOOmpoBOAIB) 3eMJsiHI poOOTH  BeAyTh  IMiJl
0e3mocepeHIM CIIOCTEPEKEHHSIM BUKOHABIIS POOIT UM MANCTpa, a MOOIU3y IF0YHX
kalbemiB, KpiM TOro, TiJ CIHOCTEPEKEHHSM BIJMOBIJAIBHOIO  MpalliBHUKA
€HEProCUCTEMHU, IO EKCIUIyaTye€ 111 KaOei.

KopuctyBanuss  ymapHuMu  iHCTpyMeHTamMu  (JIOMH, KHPKH, KJIIWHH,
MMHEBMOIHCTPYMEHT), a TaKOX 3EMJICPUAHMMU MAallUHAMU TOOJIU3Y IF0YHMX
NIJ36MHUX KOMYHIKAlld (€JeKTpu4Hl KaOenpHl JIiHIi, Tra30MNpOBOJM, HAIIpHI
TpyOompoBoAM ¥ 1H.) 3a00poHsi€EThCS. SKIIO mnpu poOOTax BHSBISAIOTH HE
nepeadayeHl B TUIaHI TPacu MIA3EMHUX KOMYHIKalliid, TO 3eMJISIHI poOOTH HEraiHo
MPUTIMHSIOTh HaJalll J0 3'sCyBaHHS W OJEep>KaHHS BIANOBIIHOTO 103BoJy. KaGeni i
My TH, BUSBICHI TIPU BUKOHAHHI 3€MJISTHUX POOIT, Mi/UISITal0Th 3aXHUCTY IIUTAMH 1
MJIaKkaTaMu, 0 MONEPeKAIOTh PO HASIBHICTh HAMIPYTH 1 HEOE3MEKH 1Sl )KUTTS.

[Tpu mporpiBi Kabero eNeKTPUYHUM CTPYMOM HE JIOMYCKAETHCS 3aCTOCYBAHHSI
Hanpyru nonan 250 B. CumoBi Tpancopmaropu, 3BaproBajbHI ¥ 1HII MAaIIWHH,
BUKOPUCTOBYBaHI MpU MPOrpiBl Ha HANpyry noHaa 36 B, miayiaraioTe 3a3eMIICHHIO
pa3oM 3 METaJIeBOI0 0OOJIOHKOIO KalelTto.

Orusin KoJoAs131B, TYHENIB, KOJIEKTOPIB 1 pOOOTH B HUX OBUHHI BUKOHYBATHUCS
HE MEHII HIX JBoMa ocobamu. Kosoasi3p 4 TyHeNnb NP BIAKPUTTI JHOKA MOBUHHUN
OyTH TIpOBEHTHIIbOBaHHM. J[0 poOOTH B KOJOAS3SIX 1 TyHENSIX MOKHA MPUCTYMATH
TIIBKM B TOMY BUIAJKY, SIKIIO HE OyJe BUSBIECHUN ra3 (HasBHICTb YU BIJICYTHICTb

ra3y BCTaHOBIIIOIOTH CIIEIIaJIbHI CITyk0u mianpueMctBa). [Ipu pobotax y KoIoms3sx,
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TYHEJSIX 1 KOJIEKTOpax JAOMYCKAE€ThCSI BUKOPUCTAHHS IEPEHOCHUX JIAMIT HAMPYTOIO HE
Buiie 12 B..

[Ipu o006poOnenni kabemo B My(PTi Y BOPOHLI 1 IXHBOMY 3aJUBaHHI
Ka0eIbHOI0 MAcoI0 11 JOBOJAUTHCS po3irpiBatu o temneparypu 120 — 130 °C. Llei
nporec Hebe3neuHuit At poOITHUKIB BITHOCHO OTPUMAHHS OMIKiB, SIKI BOHU MOXYTh
OTpUMATH TPU PO3OPU3KYBaHHI PO3IrPITOi MacW, a TaKOX NpPH Ii 3aropsHHI.
KabenpHy Macy HeOOXigHO po3irpiBaTd I03a MPUMINICHHAM Ha >KapOBHI,
3aCTOCOBYIOUH SIK MAJMBO BYTULJIS, Ta3, YU eJeKTpoHarpiBad. TemmnepaTypy macu, 1o
PO3IrpiBa€THCS, KOHTPOJIIOIOTh TEPMOMETPOM, IIPHU IIbOMY il HE MOYKHA JTOBOJUTH 10
KUMIHHSA, TOMY IO II€ MOXE€ BHKJIMKATH chajax mnapu 1 ii 3aropsHHs. [lpu
po3irpiBaHHl  KaOelbHYy Macy JJisi pPIBHOMIPDHOTO  HarpiBaHHA  HEOOXIJTHO
NEePEeMILTyBaTH CTAJEBUM MPYTKOM UM CIIELIAJBHOIO JIOXKKOIO, ajieé HE JEPEB'SHOIO
NAJIUIEI0, SIKa MOXE BUABUTHUCS Bosiororo. IIpu nboMy HaBiTh HE3HAYHA KIJIBKICTb
BOJIOTM MOXE BHUKJIMKATH pO30pU3KyBaHHS po3IUiaBieHoi kabenbHOI Macu. I1[o0
YHUKHYTH TpaBM KaOeJabHYy Macy HEOOXIHO MepelrBaTh 3 KacTpyJl B KaOelbHI
My(TH YU BOPOHKHM B OpE3EHTOBUX PYKABHUIISIX 1 B 3alI001KHUX OKyJsipax. Mydra un
BOPOHKA Iepe]] 3aIMBaHHsAM KaOeIbHOK MAacOl MOBUHHI OyTH PETENIbHO MPOCYIIIEHI
00 YHUKHYTH Po30pu3KyBaHHA. llepenaBatu kacTpysro 3 PO3IUIABICHOIO MacCOl0
0e3nocepeIHb0 3 PYK Y PyKH HEOE3MeYHO; CIOYaTKy i1 HEOOX1JHO TMOCTAaBUTH Ha
MIJJIOTY YM Ha 3€MJITFO, TIICJIS YOTro il MOXKHA B3SITH.

AHaJIOTIYHY HEOE3IeKy NpPEACTaBisi€ PO3IIABIIOBAHHS MPUIIOK IS TalKU
KU KaOedalo 4Yu TpU KPIMJIEHHI Ha JKWAJlaX KaOelbHUX HaKOHEYHHKIB. [lpurmiii
PO3IrpiBa€ThCS B CTAJICBOMY Ka3aHKY 1 CTAJICBOIO JIOKKOI 0OCPEKHO 3aIMBAETHCS B
3’€JHYyBaJIbHI KJIEMHU Yd B KaOesibHI HakOHEYHHKHU. L[ro poOoTy Takox HEoOX1IHO
BUKOHYBAaTH B OPE3CHTOBUX PYKABUIIIX 1 3aMTOOIKHUX OKYJISIpax.

[Ipu 00poOsieHHI KIHIIB KaOemo 1 MOHTaxl HOro B €MOKCUIHUX My(Tax
BEJIMKY HEOE3MeKy MpPEeCTaBIsi€ BIUIMB €MOKCHIHOTO KOMIAyHJa W OCOOJIMBO HOTO
3aTBep/KyBavya Ha TUTO JroauHu. [Ipy momaganHi MUX PEYOBHH HA IIKIPY MOKIIUBE
3aXBOPIOBAHHS JEPMATUTOM 4M €k3eMot0. Kpim Toro, Moxe BiiOyTHCS MOApa3HEHHS

CIM30BOT OOOJIOHKH OY€H UM BEPXHIX TUXAIBHUX IUISIXIB.
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[Ilo6 nomepenuTu MOTPAIUIIHHA KOMIAyHAA Ha WIKIpYy, Tpeba MpaloBaTd B
TYMOBHX YM TMOJIETHJICHOBUX pyKaBUYKaX. [{omMycKaeThCsl 3aCTOCYBaHHS TaK 3BaHUX
O10JIOTIYHUX PYKABUYOK, IO SBJISIOTH COOOI0 TOHKHM IMap CHEIiadbHOI 3aXHUCHOT
MAacTH, 1110 HAHOCUTHCS Ha TMOBEPXHIO WIKipU pyK. KpiM pykaBUYOK MOBUHHI OyTH
OJIITHYTI TJIACTMACOBI HApyKaBHUKH, (apTyX, 3aXHCHI OKYJISIPH a TaKOX PECHipaTop
YH MPOTUTA3.

VY Bumajxky nomnajaHHs Ha LIKIpy KOMIAyHJa Yd 3aTBep]KyBada iX HEralhHo
Tpeba BUIAIUTH M'SIKOIO MAarepoBOI0 CEPBETKOIO, a MOTIM ypa)xeH1 MICI MPOMHUTHU
3%-HUM PO3YMHOM OLITOBOi YM JIMMOHHOi KHUCJIOTH a00 rapsyor0 BOJOIO 3 MHUJIOM.
ITicnst poboTH ¥ y nepepBax pyku HEOOX1IHO PETEIbHO BUMHUTH, BUTEPTH PYIIHUKOM
Pa30BOr0 KOPUCTYBAHHSI, MICJISI YOTO 3Ma3aTH >KUPHOIO Ma33lo Ha JIaHOJIIHI, Ba3eliHi
Y1 KaCTOPOBIH OJii.

2.1.2 Po3paxyHoOK OpUraam eJeKTPOMOHTAKHUKIB

Ha mpakTuii eneKTpOMOHTa)KHI OpraHi3alli B OCTaHHIA Yac 3aCTOCOBYIOTh
KOMIUIEKCHI Opurajau. KommiekcHi Opuraayn BUKOHYIOTH BCl BUIU POOIT HA 00’ €KTI 1
CKJIQJIAIOThCA 13 POOOYMX JIEKIJIBKOX MOHTAXHUX oOpraHizamiil. [lns BUKOHaHHS
SJIEKTPOMOHTAKHUX POOIT IO MOHTAXKY CHPOEKTOBAHOI IUISHKH €JIEKTPOIIOCTaYaHHs
Opuraja KOMIUIEKTYEThCS Ha OCHOB1 HACTYTHOTO PO eCiIOHAIBHOTO CKJIAY:

- ENeKTPOMOHTAXHUKM MO KabenpbHUX Mepexax (rpadix BUKOHaHHA
SJIEKTPOMOHTAXKHUX poOIT — 2100 0 1MHO-/THIB);

- MOHTaXXHUKH po3noainbunx npuctpois PII 1 TIT (840 mronuHo-aHIB);

- MOHTQXHUKH TI0 OCBITJIFOBAJIbBHUM MepexaM (560 110 IMHO-IHIB).

TepmiH BUKOHAHHS MOHTaXy — 235 poOOYMX JHIB.

3rigno 3 merogukoro HJIIIIEM po3paxoByeMO KIIbKICTh MPALIIBHUKIB JIs

JaHoro 00’ emy poOit 3a popmyoro (2.1)

B:ﬂ, (2.1)
C-B-K

e Z I - KIIBKICTB JIFOJJMHO-]THIB,
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C - KUIBKICTh pOOOYHX JHIB;

K — xoedirieHT pocTy NMpoayKTUBHOCTI Ipaiii,

- 2100 + 840 + 560

= =14 wonosik .

235-1,02-1,04

Ha ocHOBI mpoBeieHHX pO3paxyHKIB BUOMpPAEMO 2 MPUMIIICHHS PYXOMOTO
TUITYy Ha BJIACHIN XO0A0BiM yacTuHi Ha 16 micup (1 — rapaepoOHa, 1 — KiMHaTa s
puioMy 1xi).

Cknazncbkl NPHUMIMIEHHS Ta NPUMILNIEHHS i1 OpuUragupiB Ta BHKOHpoOa
3HAXOAATHCSA B MOOYTOBUX MPUMINICHHSAX OYAMHKIB, KyJIud MPOKIATAIOTHCS JIHI

eJIEKTPONIOCTAYaHHS.

2.2 KopoTka XapaKTepUCTHKA CHCTEMH €JIeKTPONOCTAYAHHS PailoHy

Ha teputopii pailoHy posTallioBaHi CIOXHBadi TPHOX KaTeropiil HaaIMHOCTI
€JIEKTPONIOCTAaYaHHS.

Cucrema enekTpornocTtayaHHsi paiioHy Mmae piBHi Hampyru: 110/35/10/0,4 kB.
Enextpoeneprisi B pailoH nepeaeThes MO ABOX OJIHOJIAHIIOTOBUX MOBITPSHUX JIHISX
110 xB, BukoHanux Ha 3a11300€TOHHUX OTOpPaX, B/ IIWH MIJCTAHIIi €HEPrOCUCTEMU
110 kB, mo po3ramioBaHi B IBOX CyciiHiX palioHax. bins paitony po3ramoBane ['TIIT
110/10 kB, nHa skiii ycraHoBieHI nBa TpaHChOpMaTOpu MOTYXHIcTI0O 6,3 MBA
koxxHui. Yepes Tpancpopmaropu enektpoenepris 3 mepexi 110 kB nepengaernscs B
posnoauieHy Mepexy 10 kB. Mepexa 10 kB nBonpoMeHeBa, BUKOHaHA KaOeIbHUMHU
JHISMHA, 3 YpaxyBaHHSIM MOXJIMBOCTI p€3€PBYBAHHS B MICIsIaBAPIMHOMY PEKUMI TPU
npunyctumiil BenuuunHi nepeBantaxenus. Big ['TII enexrpoenepris nmepegaeTbest Ha
TpaHchOpMaTOpHI MiAcTaHIii, Ae Hanpyra 3Huxkyerbes 10 0,4 xB. Ha miit Hanpysi
MPAITIOI0Th YC1 CIOXKKUBAdl eJeKTpoeHeprii paiiony. Mepexa 0,4 kB — e mepexa 3
IIIyX03a3eMJICHHOI0 HeUTpailtto. it 3ano0iranHs ypakeHHsl eIEKTPUYHUM CTPYMOM
0OCIIyrOByIOUOTO MEPCOHANY BCE E€JIEKTPOYCTATKYBAHHS MIUIATaE OOOB'I3KOBOMY

3a3eMJICHHIO 1 3aHYJICHHIO.
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Posnoainpauit npuctpiit I'TIIT 110 kB BukoHanmii 3a cxemoro ,,JiBa OJIOKH
JiHIsT — TpaHcopMaTtop 3 BHUMHUKAYaMH 1 HEAaBTOMATHYHOIO TMEPEMUYKOIO 3 OOKY
JHIA.

Y uuiomMy, CHOpOEKTOBaHAa CHCTeMa EJEKTPOINOCTAaYaHHS —MIAIMPUEMCTBA
BIJIIOBIJTa€ yMOBaM OXOPOHHM HAaBKOJHIIIHHOTO CEPEIOBHUINA, a TaKOX BPaXOBYE

BUKOHAHHS PEJIEMHOTO 3aXUCTY i ABTOMATUKH.

2.3 AHaJii3 yMOB npaii B paiioHi

[TpoekToBaHa cucTeMa EJIEKTPONOCTa4aHHA paiioHy Oyia po3pobiieHa
BIJMIOBIIHO JI0 JIIFOUYMX HOpM 1 BUMOT ,,IIpaBun ycTaTkyBaHHS €l1E€KTPOYCTaHOBOK,
,,]IpaBUJl TEXHIYHOI eKCIUTyaTallii eJeKTpOyCTaHOBOK , ,.IIpaBuil TeXHIKM Oe3neKku
IpU eKCIUTyaTallii eJeKTpoyCTaHOBOK . He AUBISUMCh HA BUKOHAHHS yCiX BHUMOT,
CIPOEKTOBaHA CHUCTEMa SBJsE€ COOOI0 BU3HAUEHY HEOE3NEKy ISl KUTTS JIIOJIEH,
OCKUIbKH 1CHY€ IMOBIPHICTbh YIIKOJIKEHHSI €JIEKTPOYCTAaTKyBaHHS 1 poOoTa Horo B
aBapiifHOMy 4YM HE HOpPMaJbHOMY pEKHUMax. Y 3arajJlbHOMy BHIIAQJKy aHali3
HEOE3MEKN EJIEKTPUYHUX MEpPEeX MPAKTUYHO 3BOJUTHCA IO BU3HAYEHHS 3HAYEHHS
CTpyMYy, 1110 MPOTIKAE Yepe3 TLIO JIOJIMHU B PI3HUX YMOBAX, Y KX MOXE BUSIBUTHUCS
JIIOJIMHA TIPYU €KCIUTyaTallil eJIeKTPUYHUX MEPEXK 1 €JIEKTPOYCTAaHOBOK. Y X0/l aHai3y
TAaKOX OI[IHIOETbCA BIUIMB Pi3HUX (DAKTOPIB 1 MapaMeTpiB MEpexi Ha HeOe3NeKy
ypaxeHHs. YpaXeHHS JIOAUHU EJNEeKTPUUYHUM CTPYMOM MOXKE HACTYNHUTH MpU
nBo(a3HOMY 1 OJHO(pA3HOMY JOTUKY A0 CTPYMOBEAYUYHMX YACTUH, MPU JAOTUKY IO
3a3eMJICHUX HE CTPYMOBEAYYMX YaCTWH, 110 ONWHWIKMCS MiJl HANpyrorwo, 1 mpu
NOTIaJJaHH]1 Ha KPOKOBY HaIlpyTy.

Ockuibku mpu ABO(QA3HOMY JOTHKY 1O CTPYMOBEIYYHMX YACTUH 3HAUYEHHS
BpPa)Xaluoro CTPyMy 3aJIC)KHUTh JIUIIE BiJl HAPYTH MEpexi i onopy JIIOIUHU, BIH Y
JTAHOMY aHaJji31 He pO3TJIAIa€ThCs.

Jotuk 10 (azHOro mMpoBOAY MOXHA PO3IJSAATH SK HEMOBHE 3aMUKAHHS Ha
3eMJII0, MPUYOMY 3HAYEHHS CTPyMy, ILIO0 HOPOXOAUTH Yepe3 TUIO JIOAWHU, Y
TpudaszHiil MEpexi 3aIeKUTh HacaMIIepe] BiJl peKUMY HEUTpai JKepesna KUBJICHHS.

Tak, yepe3 M0aUHY, IO JOTOPKHYJIACS 10 3a3€MJICHOTO KOPITyCa, 10 ONMWHUBCS 1]l
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HAMpyrow, 4ud Ty, LU0 MOTpanuiia MiJi KPOKOBY HAMpPYTy 3aJIEXKUTh Bif CTPyMy
3aMHUKaHHS Ha 3eMIIIO.

SIx BiI3HAuUanoOCs B MOMEPEIHbOMY MIAMYHKTI, CUCTEMa EJIEKTPOIMOCTaYaHHs
MIANPUEMCTBA MICTUTh TpH piBHI Hanpyru 110 kB, 10 kB 1 0,4 kB. Mepexa 110 kB
Ipalioe B pekuMi 3 e(peKTUBHO 3a3eMIIeHO01 HeiTpatio, Mepexa 10 kB - y pexumi 3
1301p0BaHOI  HeWTpawmo, a Mepexa 0,4 kB - y pexumi 3 TIyx03a3eMIICHHOIO
HEUTPAILIIO.

HaiiGinpm cxmamamii aHammi3 HeOe3NmeKkn Mepexi 3 130Jb0BaHOT HEHTpaJLIIo.
CtpyMm 3aMHKaHHSI Ha 3e€MJIIO 1 CTPYM 4epe3 JIOJMHY, 1110 JOTOPKHYIacs 10 (a3u B
TaKNX Mepekax 3aJIeKUTh BiJl OMOPY 130JIA1I11 1 EMHOCTI (ha3 11070 3eMIIL.

[3051811i1  CTPYMOBENYYMX YAaCTUH BUKOHYETHCS 3 pPEATbHUX J1€JIEKTPHUKIB,
MUTOMHUI OIIp SKAX Ma€ KIHIIEBE 3HAYEHHSA. AKTHUBHUN OMIp 130JISIi1 1 €MHICTb
PO3MOUISIOTECS MO BCIM JOBXKUHI MPOBOY. 151 po3paxyHKy CTalOro CTpyMy uepes
TIJIO JIIOAWHU YW CTPYMy 3aMUKaHHA Ha 3€MIII0 Il MapaMeTpd YMOBHO MO>KHA
BBAYKaTH 30CEPEIKEHUMU.

[Ipu notuky moauHu A0 (a3 Mepexkl 3 MaJOK €MHICTIO (TP HEBEJIMKIN
JOBKMHI MEPEKi) 1 BEJIMKOMY OTOpI 13071111, TOBHUH orip ¢a3 11010 3eMJIi 3HaYHO
O1IbIIIE OMOPY JIFOJUHU, TOJII CTPYM YEPE3 JIIOAUHY 00OMEKYEThCS onopoM ¢a3 moa0
3eMJII 1 Maii’ke He 3aJIeKUTh BIJl OMOPY JIIOJIUHU.

VY Mepexax 13 TIIyX03a3eMJICHOI0 HEUTPAJUTIO OMip HEUTpasl CKIIagae MeKiIbKa
Owm, 110 3HaYHO MeHIe onopy (a3 moao 3emii. OTxe, JOTOPKAIOUUCh 0 OJIHIET 3
da3 mepexi 3 TIIyX03a3eMJICHOI HEWTpauio, JIIOJUHA TMOTparuisie mia  ¢asHy
HAIpyTy, PU YOMY CTPYM, IO MPOXOIUTH Yepe3 JTIOANHY, HE 3aJICKUTh Hi Bl OTIOPY
13011111, HI Bl EMHOCTI MepeXi M0A0 3eMJil. Y IbOMY BHIAJKY ICTOTHO MiJBHUIILYE
oesmneky omip B3yTTs Rogp, TpyHTY (TIifgioru) Ry 1 iHII 10AaTKOBI OMOPHU B JIAHITIO31
JFOAVHH.

['myxe 3aMHKaHHS Ha 36MJIIO B MEPEXI1 3 3a3€MJICHOT HEUTPAILITIIO Majio 3MIHIOE
Hanpyra (a3 monao 3emii. [Ipu npomy mroauHa, M0 JOTOPKAETHCSA A0 HECHPaBHOI
¢da3u, nonajae He i JiHIAHY, a IPAKTUYHO Mij (pa3Hy Hanpyry.

binbm qoxmamHuii aHasi3 yMOB Tpaili 3p00MMO Ha MPUKJIIAII TiACTaHITII.
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OCHOBHMMH HOpPMAaTMBHMMH JOKyMEHTaMH [0 TeXHIUl Oe3neku mpu
BUPOOHUIITBI €JIEKTPOMOHTXXHUX poOIT € byaiBenbHi Hopmu 1 npasuna [I1L.A.I1-70
“TexHika Oe3MeKH MPH ENEKTPOMOHTAXKHUX 1 HaJaroKyBalbHMX pobdorax”. Lli
MpaBUia MICTATh SK 3arajbHI, TakK 1 CHeIliadbHI BKa31BKH IO Oe3mell MpH MOHTaxXi
PO3MOJUIBHUX TPUCTPOIB, EIEKTPUYHUX MAIIMH 1 TpaHcpopmaTopiB, Oarapeit
aKyMyJISITOPIB 1 BUIIPSIMITIOBAUiB, KaOEIbHUX 1 HOBITPSHUX JIHIHN 1 T.1.

Cucrema eneKTpoInoCcTayaHHs pPaioHy CKIAAETHCS 3 pO3NOaLIbHOI Mepexi 0,4
kB. CriojxnBauamMu €JIeKTPOCHEPTii € JKUTIOBI OyAMHKH 3 TA30BUMH ¥ €IEKTPUYHUMU
IUIMTaMU, IKoJa, quTsuuil cagok, ATC, mara3uH, NMOMIKITIHIKA, a TAKOXK BYJIUYHE 1
BHYTPIIIHHOKBAPTAIbHE OCBITJICHHS.

MoHTaX pO3MOAUTFHOTO MYyHKTY 3BOJUTHCS B OCHOBHOMY /O YCTAHOBKH B
MiTOTOBJICHOMY ~MPUMIIIEHHI PO3MOJAUILHOTO IIUTKAa 1 3'€qHaHHI Moro 3i
ciokuBadamu. EJTEKTPOMOHTaXHUKH BUKOHYIOTH MPHU I[OMY CIIFOCAPHO-CKIIaalIbHI
poOoTtu. IIpu enekTpoMOHTaXK1 yCTaTKyBaHHS BapTO 3aCTOCOBYBATH MIPH 3aXUCTY Bij
MEXaHIYHUX TpaBM (3a0UTHUX MICI[h, IOPAHEHB), OMIKIB, B/l YPaXKEHHS €ICKTPUUYHUM
ctpymMoM. [l KpIMJIGHHS OKpPEeMHUX JeTalield eJIEKTPOYCTaTKyBaHHS 1O CTIH 1
KOHCTPYKIIIA MPUMIIIEHHS 3a JOMOMOIOI0 [I00ETiB 3aCTOCOBYIOTH OyaiBEIbHO-
MOHTaXHHI micTosieT nopuHeBoro tumy I1I-52-1 1 nopoxosi onpasnenHs O/I1-4M.
Mipu Oe3neku TpU BUKOPUCTaHHI TOPOXOBHX IHCTPYMEHTIB IepeadaydeHi
3aBOJICBKUMU THCTPYKITISIMU 3 TX €KCIUTyaTaIlii.

[linfiom peraneld yM ycTaTKyBaHHS KOHCTPYKIIM macoro Ouibil 20 Kr BapTo
BUKOHYBATH JIBOM €JIEKTPOMOHTaKHUKaM. [Ipu Maci BanTaxxy Outbmn 50 Kr miIHIMATH
HOTO CITiJT 3 3aCTOCYBAHHIM OJIOKIB YU JICO1IKH.

Heb6e3neunnmu y BiAHOIIEHHI MOXKJIMBOCTI TPaBMYBaHHS € poOOTH, 3B's3aH1 3
M1JHOMOM Ha BHCOTY 1 KPITUICHHSIM BOKKHX JIeTaliel eleKTpoycTarkyBaHHs. [TimHsTi
Ha BHCOTY JJIS MOHTXY Pi3HI €IEMEHTH yCTaTKyBaHHS ¥ amapaTy MOBUHHI HETaitHO
3aKpITIIIOBATUCS Ha CBOIX Micipix. Ilig yac migiioMy 1 mepemilieHHs: po3MoAUIbHUX
IIUTIB, YU Kamep OJIOKIB HEOOXI1THO 3a JOMOMOTOI0 BIATSATHEHb 3aMO0ITTH IXHHOMY

MOXJIMBOMY IICPEKUAAHHIO.
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Bci aBTomaTuuH1 BUMHKAYl, 10 MICTSTh 3BOPOTHI MPYKUHUA YU MEXaHI3MaMH
BUIBHOTO PO3YIIUIIOBAHHSA, BAapTO NEpeMilllaTh 3 MICUi Ha MiCIle, KOJM BOHHU
3HAXOAATHCS B IMOJIOXKEHHI ,, BIIKITIOYCHO .

PosnoainsHa mepexa 0,4 kB BUKOHY€EThCS KabeJIIMU BiJIMOBITHOTO TIEPETHUHY,
10 TPOKJIAAAI0THhCS B KaOETbHUX TPAHIIESX 1 O CTIHAX YM KOHCTPYKIISIM OyIUHKY
Ha BUCOTI 2M 1 Oubi. [liniiom kabemro /Ui KPIIUIEeHHS OT0 Ha OMOPHUX MPHUCTPOSIX
KaOeJIbHOT KOHCTPYKITi Ha BUCOTY OUIbII 2 M BapTO POOUTH 3a JOIIOMOTOI0 POTaTOK
Y1 pyYHUX OJOKIB.

3anuBaHHs KaOenbHUX MY(GT YU BOPOHOK TMOB’S3aHI 3 HEOE3MEKOI OMiKIB
kabenbpHoI0 Macor, posirpitoi mo Temmeparypu 120°C. V mpoueci posirpiBanus
OiTyMHOI KaOenbHOI Mach 1ii HEOOXIJHO TMepeMilulyBaTH JUisli PIBHOMIPHOTO
HarpiBaHHs, BUKOPUCTOBYIOUM JJIsl IIbOTO CTalieBUil mpyTok. Mydrta um BopoHKa
nepes 3aIMBaHHAM IXHBOIO KaOeIbHOK MAacol0 MOBUHHI OyTH pETENbHO MPOCYIIEHI,
10 BUKIIOYUTH BIIIITAHHS Taps90i MacH Maporo, 10 YTBOPUIACH BiJl BOJIOTH.

HebGe3neka omikiB BUHUKAE TaKOoX MpH Tallll 3'€JHAHb KAOCIbHHMX >KUI 1
KaOeITbHUX HAKOHCYHHKIB.

[Ipu ™MoHTaxi KaOENbHHX 3aKJIaJeHb Yy ENOKCUIHUX My(dTax BHUHHKAE
HeOe3NneKa ypaKeHH IIKIpH OO0JMY4Ysl 1 PYK EMOKCHAHOK CMOJIOK, a OCOOJIHMBO
3arBeparoBadeM. [Ipu BIydeHHI UX PEYOBHH Ha IIKIPY MOXKJIMBE 3aXBOPIOBAHHS
mKipu — nepmarto3. Kpim Toro, He BUKIIOUEHE PO3JpaTyBaHHS CIM30BOi OOOJIOHKH
Oue 1 BEpXHIX JUXaNbHUX MNUIAXiB. J[0 poOOTH 3 EMOKCUIHUMH CMOJaMHU
JOMYCKAIOThC 0COOM He MoJoamie 18 pokiB, MO0 MPOUNLIM MEIUYHHN OTJsy 1
oJiep>Kalld IHCTPYKTaX 3 O€3MeYHUX MPUHOMIB POOOTH 1 MipaM MPodiIaKTUKH.

3 BpaxyBaHHSAM yChOTO BHUIIEBUKIIAICHOTO 3pOOMMO BHUSBJICHHSI HEOC3MEUHUX 1
mKigIMBuX BupoOHMUnx ¢akropis (HILIB®). Biamosimno mo JACT 12.0.003-74,
HIIIB® noauistoThCs Ha TpU Tpynu: (Hi3udH1, XIMIUHI, ICUXO(I3UYHI.

®di3uuHI (hakTopu:

1. Mammam, 1o pyXarThCs, 1 MEXaHI3MH, 1110 MepecyBaroTh o0IaaHaHHS (TIPH

nepeMilleHH] i yCTaHOBII yCTaTKyBaHHA Ha (DyHAAMEHT MOXKYTh OyTH 3a0UTI MiCLIs).
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2. IligBuiieHa 4M 3HWIKEHA TeMIepaTypa IMOBITpsl poOodoi 30HHM (Teperpi
POOITHUKIB Y JIITHIO MOPY, MEPEOXOJIOIKEHHS - Y 3UMOBY ).

3. IligBuIieHui piBeHb HIyMy, BiOpaiiil (MABUILIEHUHN IIyM XapaKTepHUN TpU
BUKOPUCTAHHI ~ PYYHOTO  €JEKTPUYHOTO 1  IHEBMATHUYHOTO  IHCTPYMEHTY,
CJIEKTPOTPAHCTIOPTY 1 poOoTi moOmm3y BiOpamiiiHMX MamuH). [lpu  mpomy
3HIDKYETBCS CIIYX, MIJABUIIYETHCS THCK, 3HWKYETHCS yBara, BiOyBa€ThCS PO3ial
HEPBOBOI 1 CEPLIEBO-CYAMHHOI CUCTEM, OTIOPHO-PYXOBOTO anapary.

4. I'ocTpi KpalKH 1 3aIUPKU Ha MMOBEPXHI yCTaTKyBaHHs, IHCTPYMEHTY.

5. [ligBuuIeHe 3HAYEHHS HANPYTU €JIEKTPUYHOTO JIAHLIOTa, 3aMUKAHHS SIKOTO
MOKe BIIOYTHUCS Yepe3 TUIO JIOJWHU (MIPU HAJAro/HKeHHI M 1CUTax 3MOHTOBAHOIO
€JIEKTPOYCTaTKyBaHHS ).

6. PostamryBanHs poOodoro Micis Ha 3HAYHIM BUCOTI (IIPU MOHTaXI
KaOeNbHUX JIIHIM Ha CTIHAX 1 KOHCTPYKIISAX OYAUHKY).

7. Hectaua mpupOAHOTO OCBITIAEHHS (IIpU poOOTI B KPUTUX NMPUMIIIEHHSAX, IO
BUKJIMKA€ TOTIPILIEHHS 30y, 3HU>KECHHS yBaru).

8. IligBumieHa TtemmepaTypa MOBEpPXHI yCTaTKyBaHHS (IIpU MaWIl Kui 1
HAKOHEYHUKIB KaOeIiB MOKE MPU3BECTH JI0 OTPUMAHHS OIIIKIB.

9. [Maparoui npeameTH (MpU poOOTI HA 3HAYHII BUCOTI).

10. IligBumieHa 3amuWIeHICTh 1 3ara3oBaHICTb POOOYOi 30HU (BIUIMB IUX
(bakTopiB MPU3BOIUTH A0 MPOQPECIHHUX 3aXBOPIOBAHb OPTaHiB TUXAHH).

XiMi4HI QaKkTopH:

1. JIpaTiBnuBi pedoBUHHU (MpU pOoOOTI 3 €MOKCHUIAHUMH cMoyiaMu. [Ipu 1ipomy
MO>KJIMB1 3aXBOPIOBaHHS IIKIPU — JIEpMaTO3, PO3JPATyBaHHS CIU3YyBaTOl 00OJIOHKU
ouel 1 BEpXHIX JUXAIbHUX HUISXIB ).

[Tcuxodizuuni pakTopu

1. ®i3uynHi nepeBaHTaxeHHS (IpU TEPEMIIICHH] €JIeKTPOyCTaTKyBaHHA 1
PO3KOUYBaHHIO KaOeiB).

2. HepBoBo-TicuXxi4Hi epeBaHTaKEHHS (TP MOHOTOHHIH TIpaiii).
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Tabmuis 2.1 - 3axoau 1 3acobu 3aXUCTy MPU BUKOHAHHI POOIT

Hebe3meuni 1 mkiuimBl
BUPOOHNY1 (haKTOpH

3axonu 1 3aco0u 3aXUCTy IPU BUKOHAHH1 pOOIT

1. ®i3nyni

1.1 MammuHu, 10 pyXxaroThCs,

- IpY BUKOHAHHI TaKeJIaXHUX POOIT 3a00POHSIETHCS

: ) 3HAXOAUTHCS  IMJ  CTPUIOID  MITHIMAIBLHOTO
1 MexaHi3MH : o

MEXaHI3MY 1 ITi]] BAHTAXEM;

- BUPOOHNUYO-TIOOYTOBI MIPUMIIICHHSI TUISt

1.2 IlixBuiicHa (3HIKECHA)
TeMrnepaTrypa podbo4oi 30HU

0X0JI0/KeHHS (00IrpiBy) pOOITHHKIB,;
- 3a0e3ne4YeHHs pOOITHUKIB CIICIOJIATOM;

1.3 IlinBuiieHU piBEHb
IyMmy, BiOparii

- YCYHEHHS 1e(deKTiB OKpEeMHX YaCTUH MEXaHI13MiB;
- 3aco0M 1HAMBIIYaJIbHOTO 3aXHCTy BT IIyMYy,

3BYKOI130JIA1I115;
1.4 T'ocTpi Kpailku 1 3aIUpKA | - 3a0e3nedyeHHs]  POOITHUKIB CIIELIOJATOM,
Ha MTOBEPXHI YCTATKYBAHHS | pYKABUISIMU;

1.5 [linBumieHa Hampyra
€JEKTPUYHOIO KOJIa,
3aMUKaHHS IKOTO MOXKE
POUTH Yepe3 TUIO JIIOAUHU

- yC1 HECTPYMOIIPOBIJIHI M€TaJIeBl YaCTUHU TTOBUHHI
OyTH HaJIMHO 3a3eMJICHI;

- 3aCTOCYBaHHS  CICLOJATY:
pYKaBUYKH, OOTH;

JeTIeKTPUYIHI1

1.6 Po3zramnryBanHst po604oro
MICIIS Ha 3HAYHINA BUCOTI

- TpU TPOKJIaAll KabemiB 1O KOHCTPYKIISX
OyIMHKY 1 CTIHaM BapTO 3aCTOCOBYBAaTH MIiIIHI
MIAMOCTKA 3 OTOPOJKEHHSIM Y BUTJISAAlI MOPYYHS 1
00pTOBOI JOMIKH (Y HACTUITY);

- 3a00POHSIETHCS MPOKJIAKA KAOEI0 31 CXO/IIB;

1.7 Henomik mpupoHOTO
OCBITJICHHS

- 3aCTOCYBAaHHS CTaIllOHAPHUX YW TIEPEHOCHUX
CBITHJILHHKIB;

1.8 IlinBumieHa TeMneparypa

- TIpU TaiI 3'€THaHh KaOEJIbHUX KM 1 KaOEJIbHUX

) HAKOHEYHUKIB HEOOX1IHO BUKOPHCTOBYBATH
MTOBEPXHI YCTaTKyBaHHS ) A .
Ope3eHTOB1 pyKaBHIIi 1 3aMMO001KHI OKYJISIPH;
- OrOpOJDKEHHs ~ pobodoi  30HM, Yy  SKIH

1.9 Iagaroui npenmeru

BUPOOJISIIOTECS  POOOTH HA BHUCOTI 1 MOXMKIMBI
naJ{IHHS TPEJIMETIB;

- 34CTOCYBAHHSI 3aXMCHUX F0JIOBHUX YOOPIB;

1.10 TTixBumieHa 3anuiIeHICTS 1
3ara3oBaHICTh POOOUOT 30HU

- MIJIOTH, CTIHM 1 TIOJIKW TIOBHHHI OYTH TJIaKHUMH,
1110 JIETKO MHIOTHCS;

- 3aCTOCYBaHHsI BUTSDKHOI BEHTWIALII CEpeaHBOTO
CTYTICHS OUHUIIICHHS;

- 3aCTOCYBaHHS 1HJIMBITyaJIbHUX 3aCO0IB 3aXHUCTY
OpraHiB MOANXY: PECHIPATOPIB;
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[TponorxenHs Taduii 2.1

Hebe3meuni 1 mkiuimBl

. 3axonu 1 3aco0u 3aXUCTy PU BUKOHAHHI pOOIT
BUPOOHNY1 (haKTOpH

2. XiMiuHi

- 10 poOOTH 3 EMOKCUIHIUMH CMOJIaMU
JOITyCKaI0ThCA 0COOM He MooIe 18 pokis;

- 3aCTOCYBaHHS TYMOBHX YU MOJIIETUICHOBUX

2.1 JIpaTiBH1 pe4OBHHH pYKaBUYOK, (hapTyXiB, IJIACTMACOBUX
HapyKaBHUKIB, 3aXHCHUX OKYJISPIB,;

- 3aCTOCYBaHHS 010JIOTTYHUX PYKABUYOK y BUTIISIL
TOHKOTO APy CTEMiaIbHOI 3aXUCHOI MACTH;

3. llcuxodizuuni

3.1 ®13u4H1 NEepeBaHTAKEHHS | - TOTPUMAHHS NPABWJI MO MiAHSATTIO BAHTAXKIB,;

3.2 HepBOBO-IICUXOJIOTIYHI | - 0OOMEKEHHSI 4aCy MOHOTOHHOI MpaIli.
NEePEBAHTAXKEHHS

2.4 Po3po0Oka oprasizaniiHoO-TeXHIYHUX 3aX01iB

2.4.1 Oprani3zaniiini 3axoau

OpranizaiiiiHuM 3aX0JaMi I10JI0 3a0€3MEeUCHHs] OE3MEYHOr0 MPOBAKEHHS
poOIT B €JIEKTPOYCTAHOBKaX € HACTyIHI: O(OpPMIIEHHS pOOOTH HApPAIOM YH
PO3MOPSKEHHSIM, O0OPMIICHHS B HapsIl AOMYCKY POOITHUKIB 0 poOOTH, HATJIS
nig yac podoTH, oopMIIEHHS B Hapsil nepepB y poOOTI 1 mepexoniB Opuraad Ha
iHIIe poboue wmicie, ohopMIICHHS B Hapsl 3aKiHYEHHS pOOIT, 3aKpUTTS HAPSIIB.
Odopmnenns Hapsay moTpiOHO Ha Ti poOOTH, IO BUKOHYIOTHCSA 3 IOBHHM YH
YaCTKOBHUM 3HATTSAM HAIPYTH 3 PEMOHTOBAHOI YCTaHOBKH.

Hapsin — nucemMoBe 3aBnaHHs Ha PoOOTYy B €JIEKTPOYCTaHOBII, opopMiieHe Ha
0JIaHKy YyCTaHOBJEHO1 (OpMHU, J€ BKa3yHOThCS MiClle, Yac IMOYaTKy 1 3aKiHYEHHS
poboTH.

[HIIIMM BUIOM 3aBAaHHS Ha pOOOTY B €JIEKTPOYCTAHOBKAX € PO3MOPSIKEHHS —
3aBJlaHHSI Ha POOOTY B €JIEKTPOYCTAHOBKaX, OopopmiieHE B ONEPAaTUBHOMY >KypHAIi
0co00r0, MO BigAasa po3MOpsIKeHHS (B yCHIM QopMi yum Oe3mocepeqHbo 3a
JIOTIOMOT'010 3aCc001B 3B'A3KY), Y 0COOOI0 OMEPATUBHOIO MEPCOHATY, L0 OJIep Kallu

PO3IOPSKCHHSI.
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BignoBimanekHuM ~ 3a  Oe3meky  poOIT €  HACTYNHI  MpaliBHUKHU
€JICKTPOTOCIIOIaPCTBA MiANPUEMCTBA:

- 0co0a, 10 BUIAE HAPS YU PO3MOPSIKEHHS;

- BIZITIOB1TAJIbHUI KEPIBHUK pOOOT;

- JIOMyCKAalUui 0 poOOTH 3 YKCJIa YeProBOTO UM ONEPATHBHO-PEMOHTHOTO
NepcoHamy;

- BUKOHaBeIlb pOOIT YM TOM, IO CIIOCTEPITac;

- po6oui, 1m0 BXOIATH 0 CKJIay PEMOHTHOI OpUTaIH.

Ocoba, 1m0 BUJA€ HapsAJa, BIANOBIIAE 3a HEOOXIAHICTH JaHOI POOOTH 1
MOXJIMBICTh 1i O€3IEYHOr0 BUKOHAHHS, a TaKOXX 3a JIOCTATHICTh KBasidikari
BIJINOBIJIAJIbHOTO KEPIBHUKA POOIT, 110 CIOCTEPIrae Yd BUKOHABIIS.

BianoBimaneHuii kepiBHUK (13 KBami(iKaliiHOIO TPYMOK HE HUXKYE )
BU3Haua€ Cckjiaja Opuraad, BIANOBITAE 3a JOCTaTHICTh KBamidikaiii Opuraiu.
[Tpuiimatoun poboye Miciie BiJl TOMYCKar4yoro A0 poOOTH, BIMOBIaTbHUN KEPIBHUK
BIJIMOBIIa€ 3a BXKMBAHHs HEOOXITHUX 3aXO0/1B O€3MeKH IPH BUKOHAHH1 JaHO1 POOOTH.

BukonaBeup poOiT (i3 kBaji(ikalliHOIO TPyNol HE HUXKYe 4) 4dh TOH, L0
CIIOCTEpIrae MpUUMarOTh MATOTOBJICHE poOOYe MICIe BiJl TOTO, IO JOMycKae. BoHu
BIJIMOBIAIOTH 32 TOYHE JOTPUMAHHS MIp O€3MeKH poOITHUKAMU OpUTaIu.

3ringnHo IITh no3BoisieThes 0JTHOMY 3 BIAMOBIAATBHUX OCIO — BIAMOBIJATLHOMY
KEpIBHUKY, 1110 BUIAE HAPS] Y BUKOHABIIIO POOIT COMy4YaTH 000B'A3KH JBOX OCIO.

Hapsig Ha npoBapkeHHsT poOIT y NIF0YMX €JEKTPOYyCTAHOBKAX BUIIUCYETHCS B
JIBOX €K3EMILIAPAX, 3 IKUX OJINH MOBUHEH 3HAXOAUTHCS Y BUKOHABIIS pOOIT, a 1HIITUH,
30epiraTucsi B YEproBOTO TMEPCOHANY JaHOi EeJEKTPOyCTaHOBKH. SAkiio poborta
MIPOBOJIUTHCS B €JIEKTPOYCTAHOBINI, JIE HEMAa€ IMOCTIHHOTO YEpPryBaHHS, TO NPYTHUH
CK3EMILIAP HapsIJl 3AIMIIAETHCSA B OCOOH, 110 BHJ1aJla HOTO.

Tepmin ail HapsAy HE MOBUHHHUI NEpEeBUIIYBaTH M'ATH JHIB. SKiio pobOoTa
nepeadavyaeTbCs MPOTATOM JIEKITBKOX AHIB, TO MIOAHS O(OPMIISETHCS JIOMYCK 0
pobotu B rpadi Hapsaay ,,OpopMiieHHs MOASHHOTO JOMYCKY 10 poOOTH, 3aKIHUCHHS
pobotH, mepekiaay Ha iHme pobode wmicue”. Takox B Hapsal ohopMISIOTH 1

nepexoau podoyoi Opuraau Ha 1HII MICI, SKIIO Iie nepeadadeHo 3aBaaHHsM. Lli



90

Mipyd HEOOXIJIHI JJIsl 3am00IraHHsl HEIIacJIMBUX BUMIAKIB, SKIIO 3a 4Yac BIJACYTHOCTI
Opuraau ycTaHoBKa Oyjie BKJIIOUECHA YU B CXeMY OYyJIyTh BHECEHI 3MIHM, MPHU SKHUX
3MIHIOIOTHCSI YMOBU O€3MEKH.

[ToBHe 3akiHyeHHS poOOOTH 3 YKa3iBKOKW JaTd 1 dYacy oQopMIIseTbes
HANPUKIHII HAPS MiIMMCOM KEpiBHHUKA POOIT.

Harmsin 3a 6e3meynuM BeIeHHSAM pOOOTH 3MIMCHIOE BUKOHABEITH POOIT (UM TOH,
[0 CIIOCTepirae), BiH TMOBHHHUM TIOCTIMHO 3HAXOAUTHUCA 3 Opuraaor. ko
BHUKOHABIIO poOIT HEOOX1THO BIIIYyYUTUCSA 3 poOOYOro MICI 1 Ha 1ei yac Horo He
MOX€ 3aMIHUTH BIJIOBIIAJIbBHUN 4d KEPIBHUK, IO BUAAB Hapsd, TO BiH TMOBHHHHM
BUBECTHM 3 TMPUMIIICHHS BCIO Opuraay 1 3aMKHYTH JBepi, IO BEAYTb 1O
€JIEKTPOITPUMIIICHHS.

BuxonaBenp po0IT Moxke Opatu ydactb y poOOTi Opuraau, SKIIo I podora
BUKOHYETHCS TPU IMMOBHOMY 3HSATTI HANpPyTH 3 PEMOHTOBAHOI €JIEKTPOYCTAaHOBKH.
HarnsnarouoMy y BCIX BUIIAJKax HE JO3BOJISIETHCS OpaTu yyacTh y poOOTI Opuranu;
BiH TOBUHHUM BECTH TUIBKH HATJISA[ 3a MPAIIOI0UUMHU JIFOABMU 1 CTEXHUTH, 1100 BOHU
HE TIOPYIITyBaJI TIPaBUja eICKTPOOC3MEKH.

[TepepBu B pobGoTi Ha yac 00imy B Hapsal He odopmisioThes. bpurama
BIITANIAETHCS 3 MiICH POOOTH, a TMPHUMIIICHHS €JIEKTPOYCTAaHOBKU 3aKPUBAETHCS.
Hapsiz 1 kirodl 3a1MIIal0ThCsl Y BUKOHABI POOIT YU TOTO, O crnocTtepirae. Hixro 31
CkJaay Opuraau He Mae€ MpaBa BBIWTH B IPUMIIICHHS PEMOHTOBAHOI YCTAHOBKH YH B
OPY 6e3 BUKOHAaBIS POOIT YK TOTO, IO CIIOCTEPIrae.

[Ticnss MOBHOTO 3aKiHYEHHS BCiX POOIT MOpsa 3 PoOOYMM MICIIEM MOBUHHO
OyTH TpUOpPaHO PEMOHTHOIO OpPHUTANO M OTJISHYTO BiAMOBIZAILHUM KEPIBHHUKOM,
micasi BUXOMY MpaliBHUKIB OpUTaay 3 NPUMILIEHHS pOOUTH 3amUC B HapsAll Mpo
3aKiHYEHHS POOOTH 1 37a€ WOro dYeproBomy IMepcoHany. Hapsnm 3akpuBaeThes
BI/IMOBITHUM 3allUCOM OCOOHM OINEPaTUBHOrO TMEPCOHATY MICIS PETEIBLHOI0 OTJISITY
PEMOHTOBAHOTO yCTATKyBaHHS, MEPEBIPKU A1MCHOI BIACYTHOCTI HA poOOYOMY MicCIIi
JII0JIeH, CTOPOHHIX MPEIMETIB, IHCTPYMEHTIB 1 SIKOCT1 30MpaHHs. 3aKPUBAETHCS HAPSJT
MiCAs 3HATTA TICPEHOCHUX 3a3eMJICHb, BHWJIAJICHHS THUMYacCOBUX OTOPODKCHB 1

YCTAaHOBKA HA CBOI MICI TOCTIHHUX OTOPO/KEHb CTPYMOBEIYYHX YacCTHH.
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BxitoyeHHsT BIJIpEMOHTOBAHOI  €JIEKTPOYCTAHOBKHM  JIO3BOJISIETHCSA TIIBKHU  MICIIA
3aKPUTTS HapsAy. 3aKpUTI Hapsau 30epiraloTbCsl MPOTITOM OJHOTO MICSUs AJis
KOHTPOJILHOT TIEPEBIPKH.

Akmio mnpu BUKOHAHHI PoOOIT MO HapsAaM Maldd Micle aBapii 4u
eJIEKTPOTPABMHU, TO 11l HAPSIU BapTO 30epiratu B apXiBi MiAMPHEMCTBA.

2.4.2 Texuiuni 3axoau

Jist  3a0e3nedyeHHss Oe3MEYHUX YMOB Mpail MOpsiA 3 BUKOHAHHIM
OpraHizamiifHuX 3axo[iB HEOOX1aHI 3AIMCHEHHS 1 TEXHIYHI 3ax0au. SIK BiJ3HA4YaBCS
Buie (myskt 3.1), BignoBigHo 1o IIVE nmna 3axucty mrogeil Bij ypaKeHHs
SJIEKTPUYHUM CTPYMOM HEOOX1JIHE 3/11IIICHEHHS HACTYITHUX 3aXUCHUX MIp:

1. 3acTocyBaHHS eleKTpoanapaTiB 3 MajJoK 3HMKEHOIO HAMPYTOI0.

Marnow Hanpyror Ha3UBA€ThCsl HOMIHAJIbHA Hampyra He Ouibine 42B,
3aCTOCOBYBaHa B €JICKTPOYCTAHOBKaX JJIsl 3a0e3MeUYeHHs eneKTpooe3neyHocTi. Mai
HAIPYTH 3aCTOCOBYIOTBCS JJISL KUBJICHHS PYYHOTO 1HCTPYMEHTA 1 MEPEHOCHUX JIaMIT
y Oyap-SKUX TMPUMIIICHHSAX, a TaKoXX I103a MIpuMileHHsIMU. KpiM TOoro, BOHH
3aCTOCOBYIOTBbCSI B MPUMINIEHHSIX 3 MIiJABUIICHOIO HEOE3MeKow W  0COOIMBO
HeOe3NeYHUX JIS JKUBJICHHS CBITHJIBHHMKIB MICIIEBOIO CTalllOHAPHOTO OCBITJIICHHS 3
JaMIIaMU  PO3KAPIOBAaHHS 1 CBITWJIBHUKIB 3arajbHOTO OCBITJEHHS 3BUYANHOT
KOHCTPYKIIIi, SIKIIIO BOHU PO3MIIIIEH] HaJ| M1JJIOTOI0 Ha BUCOTI HE MEHIII 2,5M.

2. [ToaBiHHOIO 130JIAIIIEI0 €NEKTPONpUiMada HA3UBAETHCS CYKYITHICTh poO0Y0i
1 3axXMCHMM (IOAATKOBOI) 130JIsIi, MpU SKIA JOCTYNHI JOTUKY YaCTUHU
eJIEKTporipuiiMaya He HaOyBalOTh HEOE3MEYHOro TMOTEHIady MPH YIIKOJKEHHI
p0060YOT UM 3aXMCHOT 130JIA1I11.

3. TlominstounMu TpaHcPoOpMaToOpamMH HA3UBAIOTHCS — TpaHCHOPMATOPH,
MpU3HAYEH] JIJIs BIAUICHHS TpUiiMada eHeprii Bl MEPBUHHOI €IEKTPUYHOT MEPEXKI 1
Mepexi 3a3eMiieHHs (3aHyJieHHs1). Po3auistounii TpancopMaTrop BUKOPUCTOBYETHCS,
HeOe3MeYHNX YMOBax (Ha BIAKPUTHX TUIOMIAKAX, Y METaJIeBUX pe3epByapax 1 T.11.).

4. 3a3eMJIEHHSIM Ha3UBA€TbCd HABMHCHE 3'€¢qHAHHSI 3 3eMJICI0 YH 11

CKBIBAJIECHTOM METaJIEBUX CTPYMOBCAYYHUX HYaCTUH, IO MOXYTb BUABHUTHUCA HiI[
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HAIpyrow. 3a3eMJICHHS CIYXKUTh JUIsl NEPETBOPEHHS 3aMUKAaHHS Ha KOpOyC Yy
3aMHUKaHHS Ha 3€MJII0 3 METOI 3HM)KEHHsI HAIllpyrd Ha KOpHIyCl HIOA0 3eMJ 10
0e3meuHol BENMYMHHU. 3aJeKHICTh CTPyMy B JIQHIIO31 JIIOJWHU BiJ OIMOpPY
YIIKO/DKEHOT ha3u B OUIBIIOMY CTYINEH1 3'ABISETHCI B MEPEXi 3 130JIbOBAHOT
HelTpamuo. Tomy, BapTo OWIKYBaTH, IO 3a3eMJICHHS OuIbll e(eKTuBHE Oyne
3a0e3nedyyBaTu O€3MeKy came B LIl Mepexi.

3 NpUHLMITY 3a3€MJICHHS BUAHO, L0 L Mipa MOXe 3a0e3rneuyBaTH Oe3leKy
TIABKY TIPU TOTUKY IO KOPIyca eJIeKTPOyCTaHOBKH, 0 OMMMHUIIACS MIAKIIOUYEHUM 10
da3u B pe3yJibTaTi yIIKOXKEHHS 130JIs111i.

5. BupiBHIOBaHHS NMOTEHILIATy — METOJ 3HUKEHHsI HANPYTU JOTHKY 1 KPOKY
MK TOYKaMH €JIECKTPUYHOTO JIAHITIOTA, 0 SKUX MOXJIMBO OJHOYACHHUH MOTHUK YU Ha
SKMX MOX€E OJHOYACHO CTOSITH JIOAMHA. BUpPIBHIOBaHHS MOTEHLiaNy 3A1MCHIOETHCA
CJICKTPUYHUM 3'€IHAHHAM METaJICeBUX KOHCTPYKIIH, IO 3HAXOAATHCA TMOOJIN3Y
€JIEKTPOYCTAHOBKH 3 11 KOPIIyCOM, a TaKOX (POPMYBaHHSAM 30HU PO3TIKAHHS LIJISXOM
BUKOPHUCTAHHS CIELIaJbHUX HPUCTPOIB, IO 3a3€MIIIOIOTh. 3aXUCHI BIACTUBOCTI IIIET
MIpH BUSBIIIOTHCS TUIBKU B aBapIiHUX peXrMax poOOTH €JIEKTPOYCTaHOBKHU.

6. 3aHyJNEHHSM Ha3UBA€TbCS HABMHCHE EJEKTPUYHE 3'€JHAHHS YAaCTHH
CJIEKTPOYCTAaHOBKM, 110 HOPMAJIBHO HE 3HAXOJAThCA MiJ  HAMNpPyrow, 13
IITyX03a3eMJICHOI0 HEHTpa/uTio JpKepena >KUBIEHHS Mepexi. [lpu kxopoTkomy
3aMHUKaHHI Ha KOPIYC 3aHYyJIEHHS CTBOPIOE JIAHIIOI OJHO(A3HOTO KOPOTKOIO
3aMHKaHHA. Y pe3ynbTari chnpauboBye MC3 1 aBapiiiHa [UISHKAa JIaHLIOTa
BIJIKJIFOYAETHCS Bil Mepexi. KpiM Toro, 10 cChopanboOBYBaHHS 3aXUCTy CTPYM
KOPOTKOTO 3aMHKaHHS BUKIIMKAE TEPEPO3NOJIT HAMpyr y MEpexi 1, K HaCHIiJIOK,
3HIKY€E HATIPYTY aBapiifHOTO KOpITyca MO0 3€MITi.

7. 3axucHE BIAKIIOUEHHS — IIBUIKOAIIOUMNA 3aXHMCT, 1[0 3a0e3neuye
aBTOMATUYHE BIJIKJIIFOUECHHS €JIEKTPOYCTAaHOBKM NPHU BUHUKHEHHI B HI HeOe3meKu
ypaXXeHHs €IeKTPUIHUM CTPYMOM. TakuM YWHOM, 3aXUCHE BiAKIIOUEHHs 3a0e3mneuye

Oe3reKky MUIIXOM OOMEXKEHHS dYacy MpOTIKaHHS dYepe3 JIIOJAWHY HeO0e3MeuHOro

CTpyMy.
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Kpim HebGe3neku mopasku JIIOAEH €NeKTPUYHUM CTPYMOM Ha PO3TIISTHYTOMY
00'ekTl TIPUCYTHI ¥ 1HII HeOe3IMeuHl 1 MKIAIKMBI (pakTopu, mo OyJu BUSBJICHI B
nyHKTI 3.3.

[Ipu po6oTi B yMOBax OXOJIOJKEHOTO MIKPOKIIMATY 3HMXKYETHhCS 3arajibHa
OIMPHICTHh OPTaHI3MY J0 PO3BUTKY 3aXBOPIOBaHb M'S30BO1 1 Cyrio0HO1 cucteM. Tomy,
HEOOX1HO 3 OgHOro OOKy, TOMepeIKaTh CHIIbHE OXOJIO/KEHHS OpraHizmy
MPaIIOI0YNX, 3 IHIIOT0 O0KY - 3a0e3MeuyBaTH Horo MBUJIKE 3irpiBaHHs. Teraui oasar
NoTmepe/kae HagMIpHE OXOJIOJDKEHHS OpraHizMy moAuHu. HalBaxmuimmm €
3aCTOCYBaHHS MPHUCTPOIB MICIEBOTO OO0IrpiBy (Ha MOCTIHHUX pOOOYUX MICISX) YU
oprasizaiiisi MepioJIUYHUX TEpPEepB y poOOTI 3 METOI 3IrpiBaHHA B CIEHIAIBHUX
TEIJIUX MPUMIIIEHHSX, TEMIIEPATypa MOBITPs B AKUH NOBUHHA OyTH He MeH1e 23°C.

[Ipu pobGoTi B yMoOBax MIKpPOKJIIMaTy, IO HarpiBa€e, MNPOTATOM 3MiHH
BJIAIITOBYIOTHCS TMEPEPBU YACTOTA 1 TPUBAIICTh SIKMX BU3HAYAETHCA YMOBAMH 1
TSOKKICTIO poOotu. Ilix yac mnepepB pOOITHUKM BIANOYMBAIOTH Y CHELIATbHO
oOlaHaHUX MICHAX, J€ 3a0e3IMeuyIThCs nmapaMeTpu MIKpOKIIMary, Mo
BIJIIOBIJIAIOTH 30HI KOMQOPTY. ICTOTHE 3HAUEHHS TAKOXX Ma€ MUTHUU pexuM. s
HNIATPUMKA  HOPMAJIBHOTO  BOJIHO-COJIbOBOTO OOMIHY pOOITHHKIB TOCTa4aloTh
M1JICOJICHOI0 Ta30BaHOI0 BOJOIO 3 PO3paxyHKY 4-5 J1 Ha JTIIOJIUHY B 3MIHY.

OngHUM 3 OCHOBHHUX METOJIB 3MEHIICHHS IIyMy Ha BHUPOOHMYMX O00'€KTax €
3HIDKCHHSI IIyMy B CaMUX MOTO JpKepenax — eJNeKTPUYHUX MalllMHaX, BepcTarax,
MexaHi3MaX, BEHTWIsTopax, komnpecopax 1 1H. BignosigHo o 'OCT 12.2.003-74
CCTBb KOHCTpyKIlisi BHPOOHMYOIO YCTaTKyBaHHS TIIOBMHHA 3a0e3MedyBaTu
BUKJIFOYCHHS YW 3HWDKEHHS JI0 PErJaMEHTOBAaHUX PIBHIB IIyMy, YJIbTPa3BYKYy 1
BiOpariii.

bynisensni HOpMu 1 mpaBuna II-12-77 mepenbauvaroTh 3aXUCT BiA IIyMy
OylIBEIbHO-aKyCTUYHUMH METOIaMMU:

1. 3Bykoi30isIisl KOHCTPYKIiHM, 10 OOroOpoKYIOTh, VIIUIBHEHHS 3a
MIPUKJIAJ0OM IIPUTBOPIB BIKOH, BOPIT, IBEPEH.

2. YcraHOBKa B IPUMIIICHHSIX 3ByKOBOMPHUX KOHCTPYKIIIN 1 €KPaHIB.
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3. 3acTocyBaHHS TJIYUIHHKIB aepOJAMHAMIYHOTO IIyMYy, 3BYKOBOHPHOTO
OOJIMITFOBAHHS B Ta30-TIOBITPSHUX TPaKTaX BEHTUJISAIIHHIX CUCTEM.

Jlna 3HKeHHS BiOpalii MexaHi3MiB 3aCTOCOBYIOTh aMOPTHU3AaTOPU y BUIJISIII
CTaJICBUX MPYXUH YU TYMOBHX HpPOKJIafoK. BiOpoizomroroda 3/aTHICTH OCTAaHHIX
HIDKYE, HDK y TPYXHH, aje 3aBAsSKd BEIMKOMY BHYTPIIIHBOMY TEPTIO BOHHU

3a0e3Meuy0Th MEHIIWN Yac 3aracaHHs BUTbHUX KOJIMBAaHb CUCTEMHU.

2.5 BucHoBKH 32 po3aijiom

VY Xoai BUKOHAaHHS pO3[UTy OyJu BHUKIAIEHI OCHOBHI 3ajadi B 001acTi
OXOpPOHM IIpalli, JaHa KOpPOTKa XapaKTEpUCTUKa pPO3pOOIIOBAIBLHOTO 00'€KTy B
LIJIOMY (CHCTEMa €JEKTPOIOCTAYaHHs pailoHy) 3 ypaxyBaHHSM CTYIEHd ii Oe3neKu
JUIsl 00CIIYyTOBYIOUOTO TMepcoHany. BiAMoBiAHO /10 1HIMBIAYyaIbHOTO 3aBAaHHS Oyid
JIeTallbHO TMpOaHaII30BaHl YMOBU POOOTH JIOJEd Ha MiJACTAaHIli, BHUIBIEHI BCl
MoxxinBl HIIIB® Ta oxopoHa mpaii Opu NpoKJIaaul KabelbHHUX JiHI. Buxonduu 3
nepeniky BusBieHux HIIIB® Oynu po3poOieHi opranizalliiiHi i TEXHIYHI 3aX0/H, 10
NpU3HAYEHl [ 3MEHUIEHHS pU3UKY OJEpKaHHA TpaBM 1 HpodeciitHuX
3axXBOpIOBaHb. KpiM TOro B pO3paxyHKOBIA YacTUHI pO3AUTy Oylid BUKOHaHI
pPO3paxyHKH CKJIaly OpUraau eJIeKTPOMOHTAXKHHKIB.

VY minomy 3axoau, po3po0OsieHl B JaHOMY PO3JiJii, CIPSMOBaHI Ha CTBOPEHHS

Oe3MmeyHuX yMOB TIpalli 1 TOTPUMaHHS €KOJIOTTYHUX HOPM 1 MPaBUJL.
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3 EKOHOMIYHE OBIPYHTYBAHHI

3.1 BuzHaueHHsI cyMH KaniTaJlbHUX BKJIAaJ€eHb

KamitaneHi BKJIaJeHHS B OCHOBHI (JOHAM €HEProo0'€KTIB BHU3HAYAIOTHCS Ha
OCHOBI KOIITOPUCHO-()1HAHCOBOTO PO3paxyHKY. 3BEIEHUI KOIITOPUC € OCHOBOIO JIJIst
IUTaHyBaHHS OyIBHUIITBA €HEProod'ekTy 1 floro ¢inancyBanHsa. Bin MicTuTh y co0i
3aTpaTi Ha OyAiBelbHI POOOTH, yCTaTKyBaHHS, MOHTa)XHI PoOOTH 1 T.JI., TTOBHUM
00CST AKX BU3HAYAETHCS BIAMOBITHO JO JAAHUX MPOEKTY 3a CKIAJ0M YCTAaTKyBaHHS
i 00csIroM peMOHTHHX pPOOIT Ha OCHOBI JIIOYMX JOTOBIPHUX I[iH Ha OymiBeNbHI 1
MOHT@XH1 poOOTH, TapudpiB Ha TEPEBE3CHHs, HAKJIATHUX 3aTpaT 1 IUIAHOBHUX
HAKOTIYECHb.

3aranpHa CyMma KamiTaJdbHUX 3aTpaT BHU3HAYAEThCS SK CcyMa JOOYTKIB
YKPYIHEHOI PO3LIHKKA KOXKHOTO €JIEMEHTa MEpeXl Ha HWOro KuUIbKICThb. Pe3ynbraTtu
PO3paxyHKiB 3BOJIUMO B Tabyuilo 3.1.

YMOBHO BCl poOOTH 3 MIATPUMKH CHUCTEMH €JIEKTPONOCTayaHHs B poOOUOMY
CTaH1 MOKHA PO3AUIMTH Ha JBI IPYIU: €KCILUTyaTal[liH1 1 PEMOHTHI.

Jlo ckianmy excrulyaTaiiifHiuX BXOASTh HACTYITHI POOOTH:

— PEeBI3isA Ta OTJSAM €JEKTPUYHUX JIHIN 1 MIACTaHUIA B o0cArax 1 B TEPMiHHU,
nependayeni [IpaBuiaamu TEXHIYHOT €KCILTyaTallii;

— MOTOYHUH 1 1M03a4E€PTOBUI PEMOHTH yCTaTKyBaHHS, OyIMHKIB 1 €JIEKTPUUHUX
YCTaHOBOK;

— 00CITyroBYyBaHHS yCTaTKyBaHHs, €JIEKTPOYCTAHOBOK, OYMHKIB 1 CIIOPY/I;

— KOHTPOJb 3HAHb 1 MIABUIICHHS KBaTi(iKailii eKCITyaTaiitHoro mepcoHany.
[lepepaxoBani pobotu ckianarTh 80-85% o0cary Bcix pooOiT.

Jlo ckitamy peMOHTHUX pOOIT BXOAWTH MOTOYHUNM PEMOHT €IEKTPUIHUX JIHIH,
MIJICTAHIIIN, OYIUHKIB 1 CIIOPY/, 10 CKJIAJal0Th KOMIUIEKC eJIeKTpUuuHuX Mepex. Lli
pobotu cknanawtb 15-20% obcsary Bcix po0Oit. IllopiuHa BapTicTh KamiTalbHUX

peMOHTIB ckiagae 2-3% BapTOCTI OCHOBHUX (POH/IIB.
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Tabmuis 3.1 — Po3paxyHOK KamiTaabHUX BKJIAJICHb

. . Cyma
Kinbkicth YkpynHeHi .
. ; KariTaabHUX
Ne EnemenTn mepexi Onuuuist OJUHUID PO3LIHKHA Ha saTDAT
n/m €JICKTPOIOCTaYaHHS BUMIpY BUMIpPY 110  |OJIMHHMIIIO €JIEMECHTIB Tncpr 1;
IIPOEKTY MEpexi, TUC.TPH TP
Jinii
| | ABomanigorosa ILI Ha 3/0 o 13.10 17%.0 331.80
onopax 3 aporamu AC— 70 ’ ’ ’
Bcroro 1o niHisgx KM 13,10 2331,80
[TigcTanmii:
2 | Cunosuii Tpancdopmarop
TJTH-6300 T 2 490 980,00
Cunosuii TpanchopmaTop
TJTH-25000 T 2 840,00 1680,00
3 EJ‘IeMeHTI/I. JTHIAHUX wr ’ 54.6 109.20
BUMUKayiB Ha J[K
JIBa OJ10KHM JTiHis-
4 TPAHCROPMATOP 3 T 6 360 2160,00
HEaBTOMATUYHOIO ’
IEPEMHIKOIO
5 [Tocriitna qa;[TgHa 3aTpaT Ha wr 6 2100 12600.00
Bceboro o o6nagHaHHIO: 17529
Bceboro o mepexi 19861,00

3.2 IlonsaTTsa inBecTHLII

[HBecTHINli - BITHOCHO HOBHUM ISl HAIllOi €KOHOMIKM TEpMiH. Y paMKax
IIEHTPAJTi30BaHOI TUIAHOBOI CHUCTEMH BHKOPHCTOBYBAJIOCS TIOHATTSA "Kanimanbii
exknadenns". TIoHATTS "ineecmuyii” mmpiie, HIX MOHATTS "kanimanvui exiadenis’.
[aBecTHIii MICTATH y €001 AK peaidbHl, Tak 1 MOpPTdEeNIbHI I1HBECTHIli, TOOTO
BKJIQJICHHS B IIHHI TAIlepy W aKTUBH 1HIIUX ITIAIPHEMCTB.

CyuacHU EKOHOMIYHMM CJOBHUK BH3HAua€ I1HBECTHINT SIK JIOBTOCTPOKOBI
BKJIaJICHHS IPUBATHOTO YM JIEP>KABHOTO KaIiTally y BJIACHIM KpaiHl 4d 3a pyOekeM 3

METOI0 OJIepKaHHS JIOXOIy B MIAMPUEMCTBA PIZHUX Tally3eW, MiAIPUEMHUIIBKI
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MPOEKTH, COLIAIBHO - E€KOHOMIYHI MPOTrpamH, 1HHOBAIiHI NpoekTu. I[HBecTHIl
JAI0Th BlJJIauy Yyepe3 3HAUHUN TePMiH MICHs BKIIAJCHHS.

CioBo "ineecmuyis" TOXOIWTL BiJ JATUHCHKOro "invest”, 10 O3HAYa€
BKJIaJaTH. B pgaHuil yac 3Ha4YeHHsI 1HBECTHUIIM B €KOHOMIIll MiJAMPHEMCTBA JOCUTH
BUcOoke. Jlms Toro mio0 MIANPHEMCTBO MOTJO YCHIMIHO (PYHKIIIOHYBaTH,
HiABUILYBAaTH SKICTh MPOIYKIli, 3HMKYBAaTH BUTPATH BUPOOHMUIITBA 1 MiJBUIILYBATU
KOHKYPEHTO3JIaTHICTh CBO€1 MPOMAYKIli, BOHO IIOBUHHO HAaIpaBJIATH (iHAHCOBI
pecypcu Ha IOTOYHI BUTPATH 1 HA 1HBECTHITII.

[aBecTuIli 3a0e3neuyoTh JUHAMIYHUN PO3BUTOK IMIAMPUEMCTBA 1 J103BOJIAIOThH
BUPIIITYBaTH TaKi 3ajadi, K PO3IMIMPEHHS BJIACHOI MiIMPUEMHUIIBKOI AISUTBHOCTI 32
pPaxyHOK HarpoMaJKeHHs1 (DIHAHCOBHUX 1 MaTepIaIbHUX PECYPCiB; MPUIOAHHSI HOBHUX
M1IPUEMCTB; TUBEPCU(DIKOBAHICTD JiSTIbHOCTI BHACIOK OCBOEHHS HOBHX 00JiacTe
O13HecCy.

Ineecmyeannsi (IHBECTHUIIMHMI Tpollec) - 1€ Mpolec MPOCTOro 4Yu
PO3IIMPEHOT0 BIATBOPEHHS 3ac00iB BHUpoOHUIITBA. Lle 3B'A3aHO 3 THM, 110 OCHOBHI
dboHAM MiANPUEMCTBA NIAAAIOTHCA 3HOCY, MAIMHUA W YCTAaTKyBaHHS CTapilOTh
GIBUYHO 1 MOpaJbHO 1 TOBHHHI 3aMiHATHCSA. BupimeHHs 3amad makcumizarii
NpUOYTKY MIANPUEMCTB Yy JIOBFOCTPOKOBOMY TEPIOAI 3B'SI3aHO 3 3aJyYEHHAM Y
BUPOOHMIITBO HOBITHBOI TEXHIKM 1 TEXHOJIOTM, MPOBEACHHSIM TEXHIYHOTIO,
nepeo30pOEHHS 1 PEKOHCTPYKIIII.

[HBecTUIIHUI TIpoLIeC SBIsIE COO0I0 CKIIAJHUM KOMIUIEKC POOIT, 10 BKIHOYAE
HACTYTHI OCHOBHI (pa3u:

- BU3HaUeHHs 00'€KTa IHBECTYyBaHHS;

- (piHaHCYBaHHS KaMiTaJIOBKIIA/ICHb;

- KOHTPOJIb HAJl iXHIM BUKOHAHHSIM.

[IpomucnoBe MANPUEMCTBO POOUTH I1HBECTHIIll, 3 METOK 30EpEKECHHS YU
30UTbLIEHHS! CBOrO NMpUOYTKY. [Ipy 1HBeCTyBaHH1 MiANPUEMCTBO MMOBUHHE BUPILIUTH,
gy OyJe 3a BU3HAUECHUW Yac Maca MPUOYTKYy, MPUHECEHA IHBECTHIlISIMHU, OlIbIIEe
BapTOCT1 BIAMOBIAHUX BHUTpAT. AJIBTEPHATUBHOIO BapTICTIO I1HBECTyBaHHA Oyne

PUHKOBHIA BIJICOTOK 3 KamiTalry, y3sSTHH MO CyMi 3aC001B, HEOOXITHUX JJIsI TPUAOaHHS
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HOBOT'O KariTany.

[aBecTuli, y mepury 4epry peajibHi 1HBECTHIIli, TPAlOTh BUHATKOBO BaXJIHBY
pPOJIb B €KOHOMIII KpaiHu 1 Oy/b-sKOTO MiANPUEMCTBA, TOMY II0 BOHM BUCTYIAIOTh
OCHOBOIO JIJISI:

- CHCTEMaTUYHOTO BiIHOBJICHHSI OCHOBHUX BUPOOHWYMX (DOHAIB MiAMPUEMCTBA
1 3A11ICHEHHS MTOJIITUKH PO3IIUPEHOTO BiITBOPEHHS;

- npuckopenHs HTTI 1 mominmmeHHs SKOCT1 TPOTYKIIii;

- CTPYKTypHOI TmepeOyA0BU CYCHIIBHOIO BUPOOHHIITBA 1 30aTaHCOBAHOTO
PO3BUTKY BCIX rajly3ell HapOJHOIO TOCIOJapCTBA;

- CTBOpPEHHS HEOOX1IHOT CUPOBHHHOI 0a31 MPOMUCIIOBOCTI;

- BUPILICHHS Y¥ NOM'SIKILIEHHA Tpo0jaeMu 0e3po0ITTA 1 T.A.

Takum 4rHOM, 1HBECTHINIT OTPIOHI SIS 03I0POBJICHHS €KOHOMIKH KpaiHU 1 Ha
I[Ii OCHOB1 BUPIIIEHHA 0araThoX COLIAJIBHUX MpOOJIEeM, HacaMIepen - MiaioMy

YKUTTEBOTO PIBHS HACEJIECHHS.

3.3 BuzHaueHHsI napaMeTpiB iHBeCTHIIHHOT0 POEKTY

3.3.1 Yncra npuBeJeHa BaApTIiCTh MPOEKTY

Uucta mnpuBeaeHa BapTICTh MPOEKTy ( NPV ) pPO3PaxoBYETbCS SK Cyma
HIOPIYHUX OOCSTIB JTIOXOAIB MIHYC YHUCTUW TPOIIOBHMH MOTIK, IPUBEACHUI 1O YMOB

IIOTOYHOT'O POKY IIIIAXOM JHMCKOHTYBAHHAA!

. (p-B,-B,)
NPV: t ut et
; (1+r)l

3.1)

ne P - o0csar rpomoBUX HAJIXO/KEHb BiJT €KOHOMIYHOI JisSJIBHOCTI 00'€KTa
1HBECTHIIIH MiCJISI BIPOBAKEHHS HOTO B EKCILTyaTaIlio;

B, - o0OcAr 1HBECTHIIIH, sIKI HEOOX1H1 /ISl BBEICHHS 00'€KTa B €KCILTyaTallilo
(BUTpaTH 1HBECTHIIIHI);

B, - 00CST MOTOYHUX BUTPAT JA1H0UOT0 00'€KTa, HEOOX1THUX JJ1sI BUPOOHUIITBA

TOBapiB 200 MOCIIYT, SIK1 TPOBOJUTH CTBOPEHUM 00'€KT (BUTpATH €KCIUTyaTalllliH1);
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T - KITBKICTBh POKIB JKUTTS POCKTY (EKCILTyaTallis 00'€KTy 1 OTpUMaHHS
JTIOXO/IIB B1J] IHBECTHIII);

t - iHAeKC (TOPSAKOBHI HOMEp) KOXKHOTO POKY ekcruryatamii o0'ekta (t = 1,
2,...,T).

Jliig yXBanieHHS! MPOEKTY BeNUYrHa NPV Mae OyTH Oibiie (.

3.3.2 TepmiH OKYITHOCTi IPOEKTY

TepmiH OKYMHOCTI MPOEKTY (7, ) BU3HAYAE KIIbKICTh POKIB, 32 5Kl 3arajJibHUM
MIpUBEICHUH MPUOYTOK Oyjie piBHUIN 00CATY 1HBeCTHUIIIM. TepMiH OKYITHOCTI pIBHUH ¢

(T = t), IpA LOMY BUKOHYETHCSI PIBHICTh

B, =Z% (3.2)

=1 1+I"t

TepMiH OKYMHOCTI MIOBUHEH OyTH MEHIIIE 3aralbHOTO TEPMIHY KHUTTS MIPOEKTY:
T <t.

ne T, - KUIbKICTh POKIB, HEOOXITHUX JUIsI TOTO, 1100 0OCIr mpuOyTKY BiJ
1HBECTHIII¥ OyB piBHUI 00CITY (TEPMIH OKYITHOCTI);

r - piuyHa CTaBKa JUCKOHTY, SIKa IIOBUHHAa BHUKOPHUCTOBYBATHUCS IS
MPUBEIACHHS TPOIIOBUX HAJIXOHKEHb MalOyTHIX MEPIOiB IO YMOB TOTOYHOTO POKY;

K - KOe(IIEHT IPUBEACHHS:

1
(147

K = (3.3)

3.3.3 KoedinieHT cniBBiAHOIIIEHHA 10X0/1iB i BUTpAT
KoedimienT cmoiBBiAHOIIEHHS JOXOMIB 1 BUTpaT (R) pO3pPaxoBYIOTh SIK
BIIHOIIICHHS] CYMH TIPUBEICHUX BApTOCTEW JOXOMIB BiJl 1HBECTHIIINA 3a BC1 POKU O

CYMHU ITUCKOHTOBAHUX BUTPAT:
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(3.4)

Ieit moka3HUK MOBUHEH OyTH OlbIie 1.

3.3.4 KoedinieHT npudyTKOBOCTI IPOEKTY

KoeoimienT npubyTKOBOCTI MPOEKTY (g ) PO3PAXOBYIOTH SIK CITIBBIIHOIICHHS
YUCTOT MPUBEJCHOT BapTOCTI JIOXOMIB 3a Tepiof JKUTTS TMPOEKTy 1 o0cAary

KaHiTaJIOBKJIaI[eHBZ

i P -B,
_—f:; (L+r) (3.5)
2

=1 1+r

[IpuitmatoTbcsi T TPOEKTH, Je KOedIlI€EHT MNPUOYTKOBOCTI IIOHAWMEHIIIE
O1IbIIIE OJTUHMIII.

3.3.5 BHyTpimHs HOpMa NPUOYTKOBOCTI MPOEKTY

BayTpinmHs Hopma npuOyTKOBOCTI TPOEKTY (IRR) BU3HAUAETHCS K TOW piBEHb
CTaBKHM JIMCKOHTYBaHHS (r), IPHU SIKOMY 4YMCTa MpPUBEIEHA BapTICThb MPOEKTY (3a

nepioJl KUTTS MPOEKTY) piBHA HYJIIO:

NPV = ZLB) =0 (3.6)

pary (1+r)

BuyTpiimmHs HOpMa NpuUOYTKOBOCTI € MEXKEI, HIKYE 3a Ky MPOEKT A€
HeratTuBHy npuOyTKOBiCTh. Po3paxoBaHe [uisi TNpPOEKTy 3HA4YeHHA R  Mae
MOPIBHIOBATHCS 3 11 HOPMAaTMBHUM pIiBHEM R, JUIsl MPOEKTIB TaKOro TUILy. SIKIIO
R >R,, pOeKT MOXe OyTH MPUHHATUH, KO R < R,, TPOEKT BIIXUISETHCA.

JUIst  KOKHOTO TPOEKTY, 3aJIeKHO BIJ KPUTEPIiB, SKUMU KEPYIOThCS

3alHTEpECOBaHE B HbOMY MIJMPUEMCTBO Ta MOTO €KCIEPTH, pIBEHb R, Moxe OyTu



101
PI3HUM 3aJIeKHO BiJI MAKPOECKOHOMIUHOI CUTYaIlil y KpaiHi, piBHA PU3UKIB y KpaiHi,
rajxysi, IPOEKTy, CEPeAHLOI PEHTA0EIBLHOCTI MISJIBHOCTI MiAIPHEMCTBA-IHBECTOPA,
BapTOCTI HOro KamiTajdy, CIHiBBIJHOIIEHHS MO3MYEHOTO Ta BIACHOIO KamiTaly Ta 3

THITUX TPUYHH.

3.4 BuzHaueHHS CTPOKY OKYIIHOCTI iHBECTHLIHHOTO MPOEKTY

VY Hamr yac eKOHOMIYHA CUTYaIllsl Y EHEePreTHUlll CKIaIa€ThCs TAKUM YHHOM, 1110
CTa€ MUTaHHS MPO pecypco30epexeHHs sIKe MOXKE B1IOOpa3UThCA Ha COOIBAPTOCTI
BUPOOHUIITBA €JIEKTPUYHOI €HEPril B IO3UTUBHY CTOPOHY.

PekoHCTpyKIisl Mepexi eNeKTpPOIOCTayaHHS IPOMHUCIOBOIO paloHy €
BOKJIMBUM  3aXO0JIOM II0JI0 MOOYyAOBM HaliiiHOI Ta €QEeKTUBHOI CHUCTEMU
€JIEKTPONIOCTAYaHHS.

KaniTanbHi BUTpaTH Ha PEKOHCTPYKIIIO BCI€l Mepexi ckianaroTh 19861 tuc.
rpH. Ilepenbavaerhcss 1m0 Il NpUAOAHHA Ta MOHTaXy OOJIaHaHHS Oyje
BUKOPUCTOBYBATHUCS KpeaUT OAHKY MPH piuHiil 6aHKiBChbKiM cTaBii 18,0%.

JlanH1 171 po3paxyHKy:

B, - 19861 Tuc. rpH.

P - 15889 Tuc. rpH.

B.-9533,28 Tuc. rpH..

T - 10 pokiB
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[TpubyToK, MpuBeaEHUH 10 YMOB
MONEPETHHOTO POKY, THC. TPH.

Hamxomken Hoxonu, | Burpary,

Iopsin S CobiBaprict Koedimien NpUBECHI | MpHUBECHI
. Hs Bl CraBka
koBuil | ImBecTuii b T bes ypaxyBanus 10 10
IPOCKTY JAHACKOHTY 3 . .y
HOMEp | , THC. TpH. o BUPOOHHUIITB 0 NPUBEJCH IHBECTUIIHHUX BUTPAT | MOTOYHOr | MOTOYHOT
(peamnizartis) BaHHH, % ypaxyBaHHS

POKy THC. TpH a, THC. IPH. HS 0 POKY, 0 POKY,

’ ' ' ) Mo THUC. TPH. | THC. TpH.
IHBECTULIIVH Hapocraro
3a poxkamu
ux 4a cyma
1 2 3 4 5 6 7 8 9 10 11

1 19861 15889 9533,28 0,18 0,847 -11445,32 5386,03 5386,03 13465,08 | 24910,41

2 15889 9533,28 0,18 0,718 4564.,44 4564.,44 9950,47 11411,09 | 6846,65

3 15889 9533,28 0,18 0,609 3868,17 3868,17 13818,64 | 9670,41 5802,25

4 15889 9533,28 0,18 0,516 3278,11 3278,11 17096,74 | 8195,27 4917,16

5 15889 9533,28 0,18 0,437 2778,06 2778,06 19874,80 | 6945,14 4167,08

6 15889 9533,28 0,18 0,370 2354,29 2354,29 22229,08 | 5885,71 3531,43

7 15889 9533,28 0,18 0,314 1995,16 1995,16 2422424 | 4987,89 2992,74

8 15889 9533,28 0,18 0,266 1690,81 1690,81 25915,05 | 4227,03 2536,22




[Iponossxenns Tabmuri 3.2
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[TpubyToK, MpuBeaEHUH 10 YMOB
MONEPETHHOTO POKY, THC. TPH.

Halxomker Hoxonu, | Burpary,
Iopsin S CobiBaprict Koedimien NpUBECHI | MpHUBECHI
. Hs Bl CraBka
koBuii | IBectuii b T bes ypaxyBanus 10 10
IPOCKTY JAHACKOHTY 3 . .y
HOMEp | , THUC. IpH. o BUPOOHHUIITB 0 IIPUBENIEH IHBECTHUIIITHUX BUTpAT | MOTOYHOr | IOTOYHOT
(peamnizartis) BaHHH, % ypaxyBaHHS
POKY THC. TpH a, THUC. IPH. Hs " 0 POKY, 0 POKY,
’ ' ' ) . THUC. TPH. | THC. TpH.
IHBECTULIIVH Hapocraro
3a poxkamu
ux 4a cyma
1 2 3 4 5 6 7 8 9 10 11
9 15889 9533,28 0,18 0,225 1432,89 1432,89 2734794 | 358223 2149,34
10 15889 9533,28 0,18 0,191 1214,31 1214,31 28562,26 | 3035,79 1821,47
11730,90 28562,26

Ha ocHOBI BUXiIHUX TOKa3HHKIB B TaOnu4uHik dopmi (Tabn. 3.2), po3paxoBYeEMO CTPOK OKYITHOCTI 1HBECTHIIIITHOTO

npoekTy. JJist IboTo B JOMOMIXH1M Ta0J. 4.3 po3paxoByeEMO MOCHIIOBHI CYMH 3Ha4€Hb, 110 oTpumMani B rpadax 101 11.

AHani3 OTpUMaHUX TMUTOMHUX TOKA3HUKIB, MOKA3y€, M0 CHUCTEMA € JOCUTh €KOHOMIYHOI, 1 MOKa3HUKHU OJU3BKI [0

CEpEeNHIX MO ramy3i.
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Poxu [TocnigoBHa cyma 3Ha4Y€Hb [TocnimoBHa cyma 3HAYCHb
rpadu 10 tabauii 4.2 rpadu 11 tabaumi 4.2

1 2 3

1 13465,08 2491041
2 24876,17 31757,06
3 34546,59 37559,31
4 42741,85 42476,47
5 49686,99 46643,55
6 5557271 50174,98
7 60560,60 53167,72
8 64787,63 55703,93
9 68369,85 57853,27
10 71405,64 59674,74

3a nonomoroto Tabdi. 4.3 OyayeMo Jiarpamy CTPOKY OKYITHOCTI IPOEKTY .

Oga. Bumipy, Tuc.

86800 .

70000 -

60000 -

50000 -

20000 ./ -&— loxoan ——

10000 . =&~ Butpatn ——
0 . i —

1 2 3 4 5 6 7 8 9 10

Pik

Pucynok 3.1 — Jliarpama BU3Hau€HHS CTPOKY OKYITHOCTI IPOEKTY

3 rpadiky Ha puc 3.1 BUIHO, IO CTPOK OKYITHOCTI TPOEKTY CTAHOBUTH YOTUPH

POKH, TaK SIK 3r1HO TabJI. 3.3 10X0U NMEePEBUIIYIOTh BUTPATH.



105
BHUCHOBOK

VY numnomHiA poOOTI BUKOHAHO PO3POOKY >KUBWIJIBHOI MEpEXi MPOMHUCIOBOIO
paiioHy, 110 CKJIAIAETHCS 3 S MiICTAHIIIN.

Ha nepiiomy erarni po3paxyHky OyJid BU3Ha4Y€Hl CyMapHI aKTUBHA W peakTUBHA
MOTY>KHOCTI, SIK1 MEpeka TTOBUHHA OJIEP>KyBaTH BiJl EHEPTOCUCTEMH.

Buxoasun 3 moTy»KHOCTEH MmiACTaHIII, IXHBOTO reorpad)igHOTO PO3TAITyBaHHS Ta
KaTErOpIMHOCTI CHOXXKKMBayiB Oynu cpopMoBaHi 3 BapiaHTH MOKJIMBHX KOHDIryparrii
Mepexi. Jlani Oynyu BuU3HAuYeHI HOMIHAIBHI HANpyrd JUISHOK 1 MPOBEACHUN BUOIP
Tumy npoBoAiB. OTprUMaHi JlaHi JO3BOJIMIN PO3paxyBaTH BTPATU HANPYTH Ha JIISTHKAX
AK Y HOPMaJbHOMY, TaK 1 y MicCiIsaBapiiHUX pexumax. B pe3ynbrari TexXHIKO-
C€KOHOMIYHOrO TOpIBHSIHHS OyB BUOpaHHWI ONTUMalbHUI BapiaHT — BapiaHT
nigkmrodeHas [1C6 3a MakCMMyMOM TEXHIKO-€KOHOMIYHUX ITOKa3HHMKIB. Y CHCTeMI
nependadeHe 3yCTpiYHE PETYJIIOBaHHS Ha IMWHAX BTOPHHHOI Hampyru. PospaxyHku
MOKa3aJld, 10 JJIsl BCIX PEKUMIB pOOOTH M1aa30Hy TaKOTO PEryJIIOBaHHS BUSBHUIIOCS
noctatHbo. [l migcraniii [1C6 Oyia oOpaHa cxeMa roJIOBHUX €JICKTPUYHUX 3'€/THAHbD.
Jlnst BUOOpY ycTaTKyBaHHS L€l MIACTaHIli OyB MPOBEACHHA PO3PAXYHOK KOPOTKHX
3amuKkaHb Ha muHax [1CS HU3bKO1 i BUCOKOT CTOPIH.

Jns migcranmii [IC5 BukOHAHO TIaH Ta Po3pi3 MIACTaHI, a Takox Oyna
BHU3HAYECHA CXEMa EJICKTPUYHA OJHOJIIHIMHA.

VY po3aiii OXOpOHM Mpall Ta HABKOJMIIHBOTO CEpPeAOBHINA OyJIH pPO3TISHYTI
NUTaHHS OXOPOHM Mpall MPU MOHTaX1 KaOeIbHUX JiHIHA, BUKOHAHO PO3PaxXyHOK
Opuraau eneKTPOMOHTAKHUKIB.

B exoHomiuHil yacTuHl OyJO BH3HAYEHO CTPOK OKYIHOCTI MPOEKTY, SIKUN

CTAHOBUTH OJIM3bKO YOTUPH POKHU.
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