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1. Tema IMPOCKTY EnexkTponocTadyaHHs Ta pPEXUMU GKCHHVaTaHﬁ CJIICKTPUYHO1
MGDG)Ki, 1110 "KMBUTh IPOMUCIOBUM parioH
Cneu. 3aBaaHHA_Po3paxyHoK D@)KI/IMiB GKCHHVElTaIIi'l' CJIICKTPHUYHOI1 Mepemi

Kepisuuk npoekty_gon. DiniMonenko Koctsatun BajgumoBuy, K.T.H.

( mpi3Bu1LE, iM’ 5, 10 6ATHKOBI, HAYKOBHUII CTYIIiHb, BUCHE 3BAHHS)

3aTBEP/KEH1 HaKa30M BHIIIOI0 HaBYAIBLHOTO 3akiany Big Ne267/15.23-C Bixg
16.05.2023p.

2. CTpoK mojaHHs CTYJACHTOM IIPOCKTY 10 gepnsa 2023 p.

3. Buxigni 1aHHi 10 mpoekry.

3.1. 'eorpadiune po3ramryBaHHs JpKepenia 1 By3/1iB HABaHTaKEHHS Ha IJIaH1
mictieBocti. Koopnunatu (X, Y) mkepena >KUBIEHHS 1 MyHKTIB CIIOKUBAHHS
EJIEKTPOEHEPT1] 11010 YMOBHOTO MOYaTKy KOOpAUHAT. J[>KepesioM KUBJICHHS €
€JIEeKTPOCTaHIIS 3 PO3NOAUIBHUMHU NMPUCTPOSIMU Hanpyroto 35 — 330 xB.

Koopninater X (Mm), Y(MM) po3TanryBaHHS JDKEpEIIa )KUBJICHHS 1 MIACTaHITIN

CIIO’KMBAYiB

Jxepeno [TyHKT [IyHKT [IyHKT [TynkT
KUBJICHHS CMOKMBAHHS | CIIOXKUBAHHS | CIIOKUBAHHS | CIIOKMBAHHS
(1K), Nol No2 Ne3 No4

Xa 1Ya | X1 [Y: | Xy [Yy [ Xz [Ys | X4 [Yg

111 125 91 97 44 116 108 146 166 192




Macmtad cuTyamifHoOro WIaHy, (M).....cccvevvvereeninnnn, 1 xMm/Mm
3.2. HaBaHTa)XeHHS CIOKUBAYIB Y MAKCUMAJIbHOMY PEXHUMI

Tpusanictb
Bukopucranns | MakcnmanbHi HapaHTaxeHHs P (MeT) u cos (o.c.)
MaKCHMaJIbHOTO | CIIOXKHBAYiB
HABaHTAKEHHS
NDBIHOK [Tynkt [TyHKT [TyHKT ITynkT
Mepes, CIOKMBAHHS | CIIO)KMBAHHSL | CTIOKMBAaHHS | CIIO’KUBAHHS
romuH/piK Nel No2 Ne3 Ne4
T, Py |cospr | Pp |cosepy | Py | cosepy | Py | COS@y
5600 42 | 0,923 | 40 | 0,848 | 30 | 0,848 | 42 | 0,849
3.3. Tapud Ha enekTpoeHEPTiE0 (D ). .viviveiiieiiiiiice, 3,1 rpH/KBT

3.4. N'any3b IPOMHCIIOBOCTI MEPEBAXKHOTO HABAHTAXXEHHSI Y BY3JIi 1 HOTO KaTeropis
Ha/1HOCTI. 3HaU€HHs Halpyru BTOpuHHOI Mepexi U, . PalioH no oxeneni.

Hanwme- lany3p Bropunna Katreropis | Paiton mo
HYBaHHSI HOMIHAJIbHA | HAMIWHO- | OXKejenl
By3J1a Hampyra CTi
U,,, xB

1 MamuHoOy1yBaHHS 6 ] I

2 Jlerka mpoMucCIOBICTh 6 I

3 MamHoOy nyBaHHS 10 I

4 MamHoOy nyBaHHS 10 |

4, 3MicT po3paxyHKOBO-NIOSICHIOBAJILHOI 3aNIUCKH (NepeJIik NUTaHb, Ki
NiUIAralTh po3poomui)

4.1. Po3poOka BapHaHTIB CXEM €JIEKTPOIIOCTaYaHHs BY3J1iB HABAHTAXKCHHSI 1 BUOIp
HAWOUIBIII EKOHOMIYHOTO 32 YMOBAMH MIHIMYyMY 3BEJICHUX 3aTpart.

4.2. BuOip paiioHaapHOTO PiBHS HAMPYTH Y CXEMI EIEKTPOIIOCTaYaHHS.

4.3. Po3paxyHOK peXKMMiB MaKCHMAJIBHOTO HABAHTAKEHHS 1 MicIIsaBapiiHUX.

4.4. PeryntoBaHHS Hapyru y MEPExi.

5. Ilepeik rpagiunoro marepianay (3 TOUHUM BU3HAYEHHAM 000B'I3KOBHX

KpecJjieHb): 3riIHo 10 mpe3eHTaIlii.




8. KannennapHuii nJ1aH BUKOHAHHS NMPOEKTY

Crpox
No Hazga eramiB mpoekty (poOoTH) BHKO.H aHHA Posaumu
cTariB HPOCKTY
IPOEKTY
[MPOEKTYBAHHS EJJEKTPUUHOI MEPEXI.
KopoTka xapakTepucTika CroXxuBayiB paiioHy.
BusHaueHHs1 CyMapHOTo pO3paxyHKOBOTO
| | HABaHTAKEHHS paiiony. OOrpyHTyBaHHSI HEOOXITHOCTI 1 | TR
BUOIp MICIISl COPY/A’KEHHABY3JI0BOI MIJCTaHIII. '
Po3po6ka BapiaHTIB CXeM €JIEKTPONOCTaYaHHs
cnokuBayiB pailoH. [lonepeaHe MOpiBHAHHS BapiaHTIB
3a HaTypaJbHUMH NOKa3HUKAMHU
2 | PO3BPAXYHOK TEXHIYHUX [TOKA3HUKIB.
Ha6mmxennii po3paxyHOK MOTYXHOCTEH 1 BUOIp
HOMIHaJIbHOT Harpyru. Po3paxyHok nepepi3iB MPOBOIIB.
[lepeBipka mpoBo/1iB 32 yMOB HarpiBaHHs. Po3paxyHok 2 I

napameTpiB JiHii. [IepeBipka cxeM 3a 10MyCTUMOIO
BTpaTolo Hanpyru. Bubip TpanchopmatopiB Ha
MiJCTaHIISIX CIOKUBaviB. Po3paxyHok BTpaT
MOTY>KHOCTI 1 €JIEKTPOCHEPTTi.

4 | KOMIIEHCALIS PEAKTUBHOI ITOTY>KHOCTI.
Bubip xomnencamniitnux npuctpoiB. CTpykTypHa cxema
EICKTPUIHOT Mepexki. AHai3 pOOOTH TUISTHKH MEPExKi 31 3 TWXI.
CTOPOHHU BUCOKO1 HaNpyTH. AHami3 poOOTH ImiACcTaHITi 31
CTOPOHU HU3BKOI HAIIPYTH.

5 | PEXXUMU EKCIUTYATALII EJIEKTPUYHOI

MEPEXI. PexxuM MakcuMaJIbHOTO HaBaHTAKEHHS. 4 TrK.
[TicnsaBapiiHUM PEKUM.
6 | PET'YJIIOBAHHS HATIPYT'U 5 THKI.
6 OXOPOHA ITPAII 6 TIKII.
8 | OpopmieHHS TPOEKTY 7 THX]I.
Cryaent Ipusos O.I.
(i muc)
KepiBHuk npoekry ®dinimonenko K.B,
(i gmuc)
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PE®EPAT

[losicHroBanbHa 3anucka Mictuth _92_ ctop., _17 puc., 15  Tabmn.,
_17 610J1. HaiiM.

EJIEKTPUYHA MEPEXA, PO3PAXVYHOK, CXEMU,
TPAHCO®OPMATOP, IIEPEPI3M IIPOBO/IB, EKOHOMIYHMN BAPIAHT,
CIIOCOBUA PEI'YJIIOBAHHA HAIIPYI'U

OOrpynTyBaHa JonuibHa KOHQirypaumis Mepexi. BuOpaHi HoOMIHaJIbHI
Hanpyrv, TMepepi3u MNpPOBOAIB JIIHIA eJeKTporepeaady Ha BCIX AUISHKax
IPOEKTOBAaHOI Mepexi. BuzHaueHa MNOTYXHOCTh TpaHC(OPMATOPIB IiJICTAHIIIN.
BuOpaHni kKoMImeHcyroui 1 peryiordl NPUCTPOi 1 MICHA IXHBOTO PO3TaIlyBaHHS.
HaiiGinbpin BUrigHe pilIeHHS 3HAXOJWJIOCh Ha OCHOBI TEXHIKO-€KOHOMIYHOIO
NOPIBHSIHHS PsILy BapiaHTIB.

ABSTRACT

The explanatory note contains 92 pages, 17  figures, 15  tables,
17 bibliographic names

ELECTRICAL NETWORK, CALCULATION, SCHEMES, TRANSFORMER,
WIRE SECTIONS, ECONOMICAL OPTION, METHODS OF VOLTAGE
REGULATION

Reasonable expedient network configuration. Selected nominal voltages,
wire cross-sections of power lines on all sections of the projected network. The
capacity of substation transformers is determined. Selected compensating and
regulating devices and their locations. The most profitable solution was based on a
technical and economic comparison of a number of options.
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BCTYII

[Ipu3HaueHHs  PO3MONUILYMX  MEpPEeX - JIOCTaBKa  CIIGKTPOEHEPTii
0e3mocepeIHbO CrokuBadyaMm Hampyrowo 6-10 kB, po3nonin enekTpoeHeprii Mix
nigcranmismu 6-110 / 0,38-35 kB paiioHy enekTpocnoKuBaHHs, 30ip MOTYKHOCTI,
BUPOOJICHOT HEBEIMKUMU CTaHLISIMU (TerioiKalifHUMUA 1 TiAPaBIIYHUMUA),
MOTY>KHOCTI SIKUX CTAHOBJISITH JIECSITKU, 1HOJII COTHI METraBar.

besnepepBHe 3pocTaHHS B Yaci IMHMX MOTY)KHOCTEH MPHU3BOIUTHL O
MOCTIHHOTO 30UIbIIIEHHS] HOMIHAJIBHOT HAIPYTH PO3MOAUTBHUX Mepex. Tak, 1ie 1o
HEJaBHLOTO 4Yacy, PO3MOJAUIbHI (YHKI IMOKIadaMcs, TOJIOBHMM 4YHHOM, Ha
Mepexi 6-35 kB enekTpornocTayaHHS OKpEMHX TPyl CHOXKHBadiB. [Ipu3HaYeHHS
mepex 110 kB monsirano B nepenaui (6€3 mpoMibKHUX BiA0OPIB) IUX MOTOKIB 110
30H (TEPUTOPI) X pPO3MOILTY.

Ha cyuacHomy etami enekTpudikallii, pO3BUTKY TOCIOIapChKO-EKOHOMIYHOT
TUSTTBHOCTI, IO CYIPOBOJIKYETHCSI 30UTBIIIEHHSAM OXOIUICHHS IMX TEPUTOPIN 1
KUIBKOCTI ~ BEJIMKHX  EHEPrOEMHHUX  IMANPUEMCTB, PO3MOJAUIBHI  (QyHKIIIT
nokyagarThes Ha Mepexi 110 kB, a B neskux EEC mepeinun 10 po3ramyXKeHUX
nmiHid  emekTporiepenadi 220 kB. Kpim  TOro, 3pocTaHHS TOTY>KHOCTEH,
CIOKMBAHUX MPOMHUCIOBUMHU MIANPUEMCTBAMH, BEIIMKUMHU MICTaMU, MPU3BOJIUTH
70 HEOOXITHOCTI 3acTocyBaHHS TauOokoro BBomy dmiHid 110-220 kB, T006TO
MaKCUMaJbHOTO HAONMIKEHHS MIABUINCHUX HAMpyr JO BY3JiB, pailloHIB
EJIEKTPOCTIOKUBAHHA. TOMY HEOOXIHO BIJ3HAYUTH YMOBHICTH MOMITY CHCTEMH
nepenadi 1 posnoainy EE Ha cucTeMOyTBOpIOIOYi, MPOTSHKHI MEpexki (CHCTeMH
nepenadi EE) 1 cucremu po3noainy EE mo X HOMiHanbHIN HaMpy3i.

Orxe, cuctemy posnoainy EE cranoBmare wmepexi Hampyroto 6-150
(220) kB, mo BKIIOYAIOTH NBI-TpU CTyNEHI (PiBHS) HAPYTru 3 TpaHchopmaIisasMu
110 (150) / 35/ 6-10 kB ab6o 220/35 / 6-10 kB. PiBenb cepenuroi Hampyru (CH)

BinnoBigae Hanpyram Mepex 110-150 (220) kB, 1m0 kuBUTHCS Bl Mepex BUCOKOi

3m.
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nanpyru (BH) 330-750 kB cuctemu nepenaui EE uepes tpancdopmariirto BH / CH.
PiBeHb HW)XKUYOI HAmpyrd NOpeICTaBIEHUH Mepexamu Hanpyrow 6-35 kB, mo
xuBuTHCS Big mepexk CH 3 tpanchopmaniero CH / HH 110-150 (220) / 6-35 xB
abo Oe3nocepennro Big Mepexxk BH 3 tpanchopmariiero BH / HH 3 nanpyroto 220-
330/ 6-35 B.

HuspkoBonbTHi Mepexi 0,22-0,66 kB TakoX BITHOCATBHCS [0 HUKYOTO
PiBHSI, III0 YTBOPIOETHCS B PE3YJIbTATI 10AaTKOBOI TpaHcdopmarii 6-35 / 0,22-0,66.

Posnonineai mepexxi CH mnepenaroTh TOTYKHOCTI B JIECSITKA MeEraBar,
mepexi HH noctaBisitoTh MOTY>KHOCT1 CIIOKUBaYaM Bij] JEKUIBKOX COTEHb K1JIOBAT
0 JEeKUTbKOX MeraBaT. HU3BKOBONIBTHI, a00 CIOXKBYI MEPEXKi, IKUBIATh
0e3MmocepeIHbO  arapaTd  MPOMHCIOBOTO  abo TOOYyTOBOrO  NpPHU3HAYCHHS.
HaBaHTaxkeHHs1, 10 XUBIAThCA uMu mepexamu 0,22-0,38 kB (3a BUHATKOM
IIPOMUCIIOBUX), MAlOTh MOTYKHOCT1 B/l YaCTOK KIJIOBAT JI0 JIEKLIBKOX KIJIOBAT, B
npomucioBux mepexax 0,38-0,66 kB mnepenmana MNOTYKHICTb CTaHOBUTH BiJ
JEKUTBKOX JIECSTKIB 1 pijIIe 10 AEKUTbKOX COTE€Hb KiIOBAT.

Enextpuuni Mepexi cucremu posnoniny EE cnenudiuni 3a cTpykTyporo
(cxkmagom), kKoHGIryparii 1 eIeKTPUYHUM pPEeKUMaM, 1 TOMY BUIUIEHI B OKPEMHUM
KJjac Harnpyroto g0 150 (220) kB.

CtpykTypa Mepexi BU3HAYAETHCS iX MPU3HAUYEHHSAM. 30Kpema, mepexi CH
110-220 kB, 1mo BHUKOHYIOTHCS, 3a PIAKICHUM BUHSATKOM, MOBITPSHUMH JIHISIMH,
3'eHaH1 aBTOTpaHC(POPMATOPHUM 3B'SI3KOM, MICTSATh BEIHMKI MiACTaHIIT pailOHHOTO
3HAUEHHA Ta MOXYTh OO'€JHYBaTH €JEKTPOCTAHIII HEBEJIMKOi TMOTY>KHOCTI.
Mepexi HH 0,38-35 kB, po3paxoBani Ha po3noxin i noctaBky EE 3nauHO MeHImMX
MOTYXHOCTEH, MEBHOIO MIPOIO BiTOOpaXatoTh ray3eBy MPUHAICKHICTh 1 MOXKYTh
OyTM BHKOHaHI SK TOBITpIHMMH, Tak 1 kabempHuMu. Tak, mepexi 35 kB
30BHIITHBOTO €JIEKTPOTIOCTAYaHHS MPOMHUCIOBUX MIAMPUEMCTB 1 MICT, CUTBCBHKOT
enextpudikamii 0,38-35 kB BUKOHYIOTBCS TOBITPSIHUMH JIIHIIMH, MIChKI MEPExi
0,38-10 kB, wepexi BHYTPIIHBROTO EJEKTPOIOCTAYaHHS  MPOMHCIOBUX

MIIIPUEMCTB TIEPEBAXKHO KaOEIbHI.
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barato B yomy pexxuMHa crienudika po3nOJUIBHUX MEPEX BU3HAYAETHCS X
koH(pirypamietro. Kondirypamis cxemMu Mepexl 3alIeKUTh Bl  B3aEMHOIO
pO3TallyBaHHS [EHTPIB JKUBJICHHS, NPUHOMHUX MIACTAaHIIA 1 BIA BUMOT
3a0e3ne4eHHs] HalIMHOCTI (pe3epByBaHHS) €JIEKTPONOCTAUYaHHS.

PosnoaunbH1 Mepexi MOXKYTh BUKOHYBAaTUCS PO3'€JTHAHUMU 1 3aMKHYTHMHU.
3a po3IMKHYTOI KOH]Irypamii - y BUIJISI pafiaibHOT 1 MariCTpaJibHOI CXeM 3
omuuM 1eHtpoMm okuBieHHs (I[DK). 3a wMarictpanbHOi KOHQIrypamii Mepexi
BUTPAYA€TbCSA MEHIIE NPOBIIHUKIB 1 KOMYTalliHOI amapatypu, HDK @pH
pamiagpHOMY 11 BUKOHaHHI. KpiM TOro, 3 TNpUYNHH MEHIIOK CYMapHOIO
npoTsikHOCcTI BJI 3MeHIyeTbecst BUTpaTta omop, 130JATOpiB, JIHINHOI apMarypu
tomo. ToMy MaricTpajlibHi Mepexi jemieBiie paaiagbHuX. OgHAK BOHU MEHII
HaJIWHI, TOMY M0 BIJIKJIIOYEHHS TOJIOBHOTO JUISHKA BHUBOJHTH 3 POOOTH BCI
eJIEKTpOIIpuiiMadi, sSKi OTPUMYIOTh XUBJICHHs 3 JaHOi Marictpaini. Pazom 3 Tum
MaricTpaibHl MEpeXi, BHKOHAHI IIWHOMPOBOJAMH, 3a0€3MeUYyl0Th BHCOKY
HA(HAHICTb.

Posnonineai mepexxi CH 110-220 kB nmocTa4aroTh €IeKTpOSHEPTi€I0 BEIUKI
palioHM EJIEKTPOCIOKHBAHHS, TOMY BHUKOHYIOTHCS TEPEBAXKHO pPE3EPBOBAHUMU,
HAINpUKIIAJ, Yy BHUIJIAAI padiaibHO - MAariCTpadbHUX CXE€M 3 OJHHUM IIEHTPOM
*)uBJieHHs. [IpudomMy Hepe3epBOBaHI PO3IMKHYTI CXEMH CIIiJI PO3TIISAATH SK
Hepiry 4epry crnopyau (PO3BHTKY) pe3epBOBAHOI MEPEXi - MPH MOMKIUBOCTI iX
peseppyBanHa 1o Mepexi CH a6o HH. IloasiiiHa pasmianbHO-MaricTpajibHa
Mepeka 3a paxXyHOK AyOiTroBaHHA JiHIT (Ha oqHUX ab0 pI3HUX OMopax) 3ade3neuye
pe3epBYBaHHS KUBJIEHHS CIOKKUBadiB. L[ cxema XxapakTepusyeThcsi pIBHOMIPHUM
3aBaHTAXKEHHSIM 000X JIiHIN, [0 BIAMOBIIa€ MIHIMYMY BTpaT, HE BHUKIHKAE
30UTBIIICHHST CTPYMIB KOPOTKOTO 3aMUKAaHHS B CYMUKHHX JUISHKaX MEpexi,
JI03BOJISIE 3/IIMCHIOBATH YiTKE BEJICHHS PEKUMY pPOOOTH.

[lepeBaramMu pO3IMKHYTHX MEpEX € MpOcTa KOHQIrypaiis CXeMHu, HHU3bKa
BapTICTh, MIHIMQJIbHI BHUTpPAaTH TMPOBITHUKOBOTO MeTalxy 1 oOJmagHaHHS.
BincyTHICTh mepeBaHTaX€Hb B aBAPIMHUX PEKUMAaX JO3BOJISIE BECTU PO3PAXYHOK 1

BUOMpATH NMEPETUHY MPOBOAIB TUIbKU [0 HOPMAIBHOMY PEKUMY POOOTH.
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JIB1 panianbHI HEPE3EPBOBAHOT MEPEXKI, L0 JKUBIATHCA BlI OJHOIO LIEHTPY,
MpU PO3BUTKY 3a PaxyHOK TMIJKIIOYEHHS HOBHUX JUISHOK, SIKI TOJIOBXYIOTh
MaricTpail, MOXYTb OyTH TIEPETBOPEHI B 3aMKHYTYy MEpPEXY KUIbLIEBOT
KoH(irypamuii (memipoBa cxema), ado B MEpexy 3 JABOMa JKEpeJlaMU KUBJICHHS,
10 J03BOJISIE pE3EPBYBATH JKUBJICHHSI CIIOKHBAYIB.

MoxnuBocTI  JaHOi  KOHQirypamii ~ OOMEXYIOThCS  MHPOIMYCKHOIO
CIOPOMOXKHICTIO TOJIOBHUX JUISSHOK, TOMY TMpU BIAKIIOYEHHI OJHOI 3 HHX
HEOOX1THO 3a0e3MeYUTH eJIEKTPONOCTa4YaHHsS BCIX MIACTAHIIM Mepexi; B
3aJIEKHOCT1 BiJI MOTY>KHOCTI TpaHCcPopMaTopiB oOMekeHa KUIbKICTh IMiJCTaHLIIMN.
[lonBifiHa KoH(irypaiisi Mae OUIbILY MPOMYCKHY 3JaTHICTb, 3aCTOCOBYETHCS B
mepexkax 110 kB cucrem enexTpomocTadaHHS MICT, a TaKOX B Mepekax
110-220 xB ans enexrpomocTrayaHHS MNPOTSKHUX CHOKHBAYIB - MPOBOJUTHCS
enekTpudikailis 3a1i3HULb 1 TPYOOTIPOBO/IIB.

Posnoainsai mepexi HH 0,38-35 kB BUKOHYIOTh NIEpEBaXXKHO PO3'€THAHUMU
pazianpHOl 1 MaricTpalnbHOi KOH(pIryparllii, siki OTPUMYIOTh KUBJIECHHS BiJl OJHOTO
a00 BOX IIeHTpiB. ['010BHA 0cOOIUBICTE po3noALTEHUX Mepek HH - X MacoBicTs.
KinpkicTh TpaHcOpMaTOpHUX TYHKTIB, JAUISHOK MEpPEX cArac B MexkKax
MEPEXKEBOr0 MIAMPUEMCTBA KiIbKa COTeHb. TOMy B IMX Mepekax Mg 3MiHH,
MOJIIMIICHHS PEXUMY HAIMPyTH BUKOPHUCTOBYIOTH IIPOCTI HEAOPOT1 MPHCTPOI:
TpaHchopMaTopu 6€3 aBTOMATUYHOTO PETYIIOBAHHS Ta MEPEBAKHO HEPETYJIbOBaHi
KOHJIEHCATOpH1 OaTapei.

Posmogineai mepexxi HH 1 ocobmmBo wmepexi 0,38-10 kB cuibHO
pO3raigyXeHi, XapaKTepU3yIOThCS BEIMKOIO CYMapHOIO MPOTSHKHICTIO.

Cxemue noOymoBa i GyHKIIIOHYBAHHS PO3MOIUTFHUX MEPEK BU3HAYAETHCS
HEOOXITHOIO  HAMIWHICTIO  EJIEKTPOTIOCTAYaHHS, Tally3eBOI0  HAJCKHICTIO,

XapaKTepOM CIIOKHBAYiB.
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PO3JILI 1
MPOEKTYBAHHS EJEKTPUYHOI MEPEXKI

1.1 Koporka xapakrepucTuka CoKuBaviB pauoHy

Po3paxyHOK MOTY)XHOCTEH BEAETbCS Yy KOMIUIEKCHIA QopMi, s YOro
NOTYKHOCTI CIIOKUBaviB TpeOa BUPA3UTH Y KOMIUIEKCHIN (opMi.
Bukonaemo po3paxyHku s myHkra crnokuBaHHs Nel. CnokuBaHa TOBHa
MNOTYXHICTh Y MaKCUMaJIbHOMY pexumi, MBA
Py
COoSpy

S = =42/0,923=45,5. (1.1)

PeaktuBHa crioxuBaHa l'IOTy}KHiCTB Y MakCUMaJIbHOMY pe)KI/IMl BU3HAYEMO 13

TPUKYTHHUKA MOTYXHOCTE, MBAD

Qq =+/S{ — P =(45,52-422)%5=17 5. (1.2)

3BelleHHsT PO BY3IM HaBaHTA)XCHHSIBUOHMPAIOTHCS 3 BUXITHUX JIaHUX,
Pa3paxoBYIOThCS 1 3aHOCITHCA B Tab6. 1.1

Tabmums 1.1 — BimoMocTi mpo By37u HaBaHTaKEHHS

Haii- | HaBanTtaxxeHHs y ["any3s mpomucnoBocti | Bropuu | Karer
MEHY | MaKCUMaJIbHOMY PEKUMI, Ha opis
BanHg | P + JQ , MBA HOMI- Ha Il
BYy3JIa HaJbHA | HOCTI
Harmpyra
U, kB
1 42 | +)| 17,5 MamuHoOynyBaHHS 6 Il
2 40| +j | 25,0 Jlerka mpoOMHUCIIOBICTh 6 I
3 30| +j|18,7 MamuHoOy 1yBaHHS 10 I
4 42| +]| 26,1 MamuHoOy nyBaHHS 10 I
Jluct
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1.2. BusHaYeHHSI CyMAPHOI0 PO3PaXyHKOBOI0 HABAHTAKEHHS PAlOHY

Sk po3paxyHKOBI HABaHTAKEHHS Ha LbOMY €Tall MPOEKTYyBaHHS
NPUIMAIOThCd MaKCMMajbHI HABAHTAXKEHHSI, 3a3HAUEHI B 3aBIaHHI Ha KypCOBHI
MPOEKT, IO TMPHUBEIEHI 3 YpaxXyBaHHSAM pPOCTY €JEKTPOCIOXMBAHHA Ha
MEPCIEKTUBY B 5 POKIB.

Cymapui axtuBee P, 1 peaktuBHe Q, pO3paxyHKOBI HAaBaHTaXCHHs

paﬁOHy BU3HAYAaIOTbCATAKUM YHHOM.

P03anOBy€TBC5{ CyMa aKTUBHUX MAKCUMAJIbBHUX HABAHTAKCHbD, MBT:

n
> P =P + P, + P + Py =42+40+30+42=154,00. (1.3)
=1

Po3paxoByeThcsl cyma peakTUBHUX MaKCUMalIbHUX HaBaHTaxeHb, MBAp:
n
> Qi=Q1+Qo +Q3+Q,=17,5+25,0+18,7+26,1=87,30. (1.4)
i=1

IToBHE MakcuManbHEe HaBaHTaXKEHHS pailony, MBA

2 2
Sy = (iPiJ +£§:QiJ = (154,00%+87,302)°5=177,02. (1.5)
i=1 i=1

PozpaxoBytoThcsi BTpatu aktuBHOI AP 1 peaktuBHOT AQ MOTYXHOCTI B
JHIAX palioOHHOI Mepexi 1 TpaHcopmaTopax MiACTaHIlINA crokuBadiB. Jlo BUOOpy
JiHIA 1 TpaHChOPMATOPIB BTPATHU MOTYKHOCTI MOXKYTh OYyTH TPUUHATI PIBHUMU
CEepPEeIHbOCTATUCTUYHUM 3HAYCHHSIM: JJIg aKTUBHMX BTpar y JiHiaX 3%, y
Tparncpopmaropax 2% BiJ nepenaHoi moBHOI MoTyxHocTi, MBT:

n
AP=0,03- > P; +0,02- Sy =0,03-154,00+0,02-177,02=8,16. (1.6)
=1

JUISL PEaKTUBHUX BTpaT y miHiIX 5%, y Ttpanchopmatopax 10% Bixg

nepeaHol MoBHOI MOTyxHOCTi, MBA:

Jlnct
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n
AQ=0,05-> Q;+0,1-Sy =0,05-87,30+0,1-177,02=22,07. (1.7)
=1

Cymapne akTuBHe P, pospaxyHKoBe HaBaHTaKCHH: paiioHy, MBT

P

n
b = kYM Y Pi+AP= kyM Py + AP =0,95-154,00+8,16=154,46. (1.8)

=1
CymapHi peaktuBHe Q ,, PO3paxyHKOBi HaBaHTa:KEHHs paiiony, MBAp
n
Qp =Ky - > Qi+AQ= Ky - Qy, +AQ =0,95-87,30+22,07=105,01.(1.9)
i=1
ne ky, — KOC]IUIEHT y4yacTi CHOKWBA4iB y CTBOPEHHI MAaKCUMyMy
HaBaHTA)KEHHS EHEPrOCUCTEMH, IPUUHATUAN JIJIsl pAaOHHUX MifCTaHIii piBHUM 0,9

—0,95.

CymapHe 1oBHE po3paxyHKOBE HaBaHTaXEHHs paliony, MBA

S, = P2 +Q2 =(154,462+105,01%)°5=186,78. (1.10)

1.3. OOrpynryBaHHsi HeoOXigHoCTIi i BHOIp MicuUs CHOPYAKEHHS

BY3J10BOI MigcTAHIIT

VY CTaHOBIIIOETHCH TOLUIBHICTE JKUBJIEHHS OUIBIIOCTI YW BCIX CIO)KHBaYiB
paiiony Bim By3nmoBoi miacranmii (BII), mo ogepxye, y cBowo depry,
eJIEKTpOeHEPTito Bi mkepena skusnenus ([1K).

Micnie ciopymxeHHs By3i0Boi nifctaniii BI1 pekoMenayeThcsi BUOHpaTu B

HeHTpi enekTpuyHux HaBaHTaxeHb (L[H) [1], 3 koopaunatamu X, 1 ¥, :

m

m
_zpi'xi Zpi'Yi
Xo = Izlm , Yo =—|=1m , (1.10)
2 Pi 2P
i=1 i=1
Jlnet
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ne P —akTuBHa NOTYXHICTh By3J11B HaBaHTakeHHs: BH, MBT;
X, Y; — KOOpJIMHATH PO3TAlllyBaHHA BY3JIiB HA CUTYalllI{HOMY IUIaH1, MM.

Koopnuuatu neHTtpy enektpuyHux HaBaHTakeHb L[H, 1 By3niB (IyHKTIB)
HaBaHTaXXEHHs yKa3yloThcs Ha puc. 1.1.
BysnoBy mniacranuito BII nouuibHO cnopykyBaTH, SIKIIO BUKOHYETHCS

yMOBa:

Lo
—oveyn 5 3 (1.12)
LC3

ne Lyye—yy - BIACTAaHBb Bl JuKepena JKMBJICHHS J0 LEHTPA EICKTPHYHHX
HaBaHTakeHb [|H (BuMipseTbcs JiHINKOI Ha CUTyallliHOMY TUIaHi, abo
PO3PaxOBYETHCS aHAIITHYHO);

Lc; - cepennbo3BaxkeHa BiacTanb Bl L{H 10 By3/1iB HaBaHTaXKEHHS.

3HaueHHs Lg, Moxe OyTH po3paxoBaHe 110 GOpMyIi:

Les = i=l—’ (1.12)

ne Pj — akTMBHA MOTYXHICTH By31iB HaBaHTaxxeHHa BH, MBT ;
Ii—LIH_ BiJICTAaHb BiJl [ — ro By3Ja HaBaHTaxeHHSI BH 1o meHrtpa

CNEKTpUYHUX HaBaHTaXeHb [IH y MM (BUMIps€TbCs JIHINKOIO HA CUTYallIHHOMY
IUTaH1, 200 PO3PaXOBYETHCS aHATITHYHO).

Po3paxyHku moniasHO 3aHecTH B Tab.1.2.
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Tabmuus 1.2 — Po3paxyHok Micus po3TairyBanHs BIT

HaﬁMe P , X, P X X, Y, P XY, ani_l/ﬂ‘l P X IHC'THH’
HYBaHH
a I1C MBT MM MBtMMm | MM | MBT-MM MM MBT1-MM
1 42 91 3822 97 4074 42 1764
2 40 44 1760 116 4640 63 2520
3 30 108 3240 146 4380 10 300
4 42 166 6972 192 8064 84 3528
Paszom | 154,00 - 15794 - 21158 - 8112

Koopaunatu nentpa enektpuunux HaBaHTaxkenb (LIH) X, 1 ¥ :

m
2.Pi- X
XO _ I:1m

2. Pi
i-1

m
> Pi-Yi

YO _ i:lm

Pi
i=1

=15794/154,00=103 mm.

=21158/154,00=137 mm.

(1.13)

(1.14)

Koopaunatu po3TamryBaHHS ITACTAHININ, JpKEpesia JKUBICHHS 1 IIEHTpa

enexkTpuyHux HaBaHTaxeHb (IIH) npuBemeni y Ta6m.1.3 nmsa aBTOMaTU4yHOi

noOy/I0BM Ha CUTYaIlliHOMY TUTaHi 3a joromororw “Excel”

Tabmuns 1.3 — Koopaunatu po3ranryBaHHs 00'€KTiB

HaiimenyBaHHS miacTaHIlIi 1 KOOpIUHAT X, MM Y, MM
PosramryBanHs Ha MiCIIEBOCTI

Txepeno sxusnerns (JK), (X 4,Y 4) 111 125
Iyukr cnoxusarss Nel, (X1,Yq) 91 97
Iyukr crnoxusarns Ne2, (X 5,Y5) 44 116
Iyukr cnoxusanss Ne3, (X3,Y3) 108 146
Iynkr croxusarus Ned, (X 4,Y4) 166 192
Ilentp enexrprunnx Haantaxens (I[H), (Xq,Y) 103 137
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['eorpadiune posramryBaHHs Kepelia >KUBJICHHS (IMyHKT A), BY3IiB
HaBaHTaXeHH (MyHKTH 1,2,3,4) 1 HeHTpa eaekTpuuHuX HaBaHTaxeHb ( myHKT [{H)

Ha IUIaH1 MICIIEBOCTI npuBeneHo Ha puc.l.1. Macmrab - 1 km/mm.

250
200 ® N
150 N
Ne2 ¢ * o
100 +
Ne1
50
0
0 50 100 150 200

Pucynox 1.1 — Ilman posrtamiyBaHHS Ha MicIieBOCTi crokuBauiB (1-4),

mxepena enekrpoeneprii A(J2K) 1 nentpa naBantaxenss (L[H).

Bincrane Ha mimaHi Big JpKeEpesia JKMBJICHHS 1O IIEHTpa EJICKTPUYHUX

HaBaHTaXeHb TIH, po3paxoByemMo aHATITHYHO, MM,

L oore—uyn =J(x 4= X0 +(Y 1 —Y0)? = ((111-103)%+(125-137)%)%5=14. (1.15)

Bincranes Big mnyHkTa cnoxmBaHHS Nel 110 meHTpa  eIEKTPUYHHUX

HaBantaxeHb TL[H po3paxoByemMo aHaTITHYHO, MM:

L1y :J(xl — X )? +(Y1 =Yg )? = ((91-103)%+(97-137)%)°5=42. (1.16)

PesynpraT po3paxyHKy BiACTaHEH BiJ IyHKTIB CIOXHBaHHS Ne2

(Lic2—yn)> Ne3 (Lyez—yn)> Ne4 (Ly,c4—yy ) 1O UEHTPA €NEKTPUYHMX HABAHTAXKEHD

IIH npuBeneni B Tadmn. 1.2.

Jlnct
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Cepennpo3BaXkeHa BIJCTaHb BiJl LIEHTpa €JEKTpUYHUX HaBaHTaxeHb L[H o

BY3JIIB HABAHTAXKEHHS, MM,

m
Z Pi | i—THH
Lo, ==t =8112/154,00=53. (1.17)

m
2.Pi
i1

PozpaxoByemo ymoBy (1.1)

Lo
AR —14/53=0,26, (1.18)
C.B.
LI[)K-TI_IH
Skmo ymoBa ————2>3, BUKOHYETBCSI, TO BY3JIOBY miacTaHiio BII

C.B.
JOLUIBHO crnopymkyBatn. C METOI 3MCHIICHHS KaliTAIOBKIAJCHb y CHCTEMY
30BHIIIHBOTO E€JICKTPONOCTAaYaHHs, BY3J0BY migcranmiro BII cmonmydaroTs 3
HAOMMKY01 O TEOPETHYHOTO IEHTPAa HABAaHTAXKEHb MiJCTAHIIEID. Y ITaHHOMY
NPOCKTI I yMOBa HE BHKOHYETHhCS, TOMY BY3JoBY miacraniito BIl He
CTIOPY/UKYEMO.

Po3paxyemo yci MoxiauBi Bifactani MK nyHkTamu (A, 1, 2, 3, 4) Ha
MiclieBOCTi. BifcTanb MK JKepeaoM >KUBJICHHS A 1 MyHTOM crioxuBaHHS Nol

(miacTaniiero Nel) Ha MiCIIEBOCTI

e W(x A=X P (Y- j - M =[(111-91)%+(125-97)?)°5]-1=34 k. (1.19)

ne M - macmtab Ha CUTYyalifHOMY TUTaH1, KM/MM
PesynbpTaTi po3paxyHky npuBeneHi y Tabmn. 1.4.

Tabmums 1.4 — Bimcrads MK ITyHKTaMU Ha MICIIEBOCTI, KM

lgg | la2 | 143 | laa |12 liz | lia | Iz | loa | I3
34 68 21 87 51 52 121 71 144 74

1.4. Po3poOka BapiaHTIB cXeM eJIEKTPONOCTAYAHHS CIOKUBAYiB pailoHy

1.4.1. OcHOBHI BHUMOTH J0 cXeMH Mepexi. CXeMu EIEKTPUUYHHX MEpEekK

MOBHHHI 3 HalMEHIIMMHU 3aTpaTaMu 3a0e3lnedyBaTH HEOOXIAHY HaJIiHICTh

Jlnct
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€JIEKTPONOCTAYaHHsA, HEOOXIJHE SKICTh EJIEKTPOEHEPTii, IO BIAMYCKAETHCH,
3pY4YHICTH 1 O€3MeKEe eKCITyaTallii, MOKJIMBICTh MOJAJBIIOT0 PO3BUTKY MEPEXi 1
MIIKJIIOUYEHHS HOBUX CHOYKUBAYiB.

AGcontoTHO 0Oe3nepebiiiHe  eNeKTPOINOCTavYaHHs CIOXXUBAYiB  3I1MCHUTH
MPaKTUYHO HEMOXJIUBO. [Ipu Oyab-sKiid KUIBKOCTI pPE3epBHUX JIIHINA MOMKIHUBI
nepepBu JKUBJICHHA. JlogaTKoBi 3aTpaTw Ha pe3epBYBaHHS MOXKYTh 3HAYHO
MIABUALIUTH COOIBAPTICTh €JIEKTPOCHEPTi, IO BIAMYCKAETHCA CIIOKUBAYY.

MiHiManbHO  HEOOXiAHE  pe3epBYBaHHS  BHU3HAYAETHCA  KATETOPIEIO
HaAIMHOCT1 enekTponpuiiMauuB. EnexkrtpornoctadyanHs cnoxuBayiB | xareropii
NOBUHHE 3a0e3mevyBaTucs JBOMa HE3ICKHUMH JKepenamMu 3 00OB'I3KOBUM
BUKOPHUCTAaHHSIM aBTOMAaTUYHOTO BKIIFOUEHHs pe3epBa ABP.

Enextponpuitmaun Il kateropii TakoX peKOMEHIYEThCS 3abe3nedyBaTu
CJIEKTPOEHEPTi€I0 B [BOX HE3AJIEKHUX, IO B3aEMHO PE3EPBYIOTH JKepesa
xuBnenns JIK. Jlns Hux nmomycThMa mepepBa B €IIEKTPOINOCTauyaHHI Ha dac
BKJIFOUEHHS PE3EPBHOTO  JKUBJIEHHS YEProBUM YHM [EPCOHAIOM  BHI3HOT
OTIepaTUBHOI OpUTaIn.

VY npoekTHIN mpakTUIli 1js moOyI0BH pallioHaAIbHOT KOHGIryparii Mepexi
3aCTOCOBYIOTh TMOBapiaHTHUN METOMA, MPU SKOMY [JIs 3aIaHOTO PO3TAIlyBaHHS
CIO’KMBAUiB HaMIYa€ThCs KUIbKAa BapiaHTIB 1 3 HHUX Ha OCHOBI TEXHIKO-
€KOHOMIYHOT'O TIOPIBHSIHHS BUOMPAETHCS Kpaluii. 3a yMOBaMH HAJIHOCTI B OJTHY
€JIEKTPUYECKHN 3B'SI3aHY MEPEXKY JOMYCKAEThCA MOE€IHYBaTHU 6 - 3 crHokuBaua
Harpyroro 35 - 220 kB (MeH11e YncI0 BIMHOCUTHCS 10 BUINOT HATIPYTH).

Jlns 3a0e3redyeHHs] HEOOXITHOI HAIMHOCTI €JIeKTPOIIOCTaYaHHs paloHIB 3
nepeBaXHUMU HaBaHTaxeHHsMu [ 1 II karteropii Mo)XHa BUKOPUCTOBYBATH
PO3IMKHYTI pe3epBOBaHI Mepexi (pamiaibHi, MaricTpaidbHi, MaricTpaibHi 3
BiJITATYKEHHSAM1, Y TOMY YHUCJI1, HAWKOPOTIII MEpPEeXki) UM MPOCTI 3aMKHYT1 MEPEK1
(13 TBOCTOpPOHHIM >KMBIEHHSM ud KiTbleBi). [Ipukian koudirypamiii mepexi
npuBeAeHU Ha puc. 1.2, Ha sskomy min nentpom xxusneHHs (1K) posymiersest abo

JOKEPEJIO KUBJICHHSI, a00 BY3JI0Ba M1ACTAHIIA.
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Pucynok 1.2 — MoxuBi cXeMH >KMBJICHHS CIIOKMBauiB: pajiaibHa (a),
MmarictpasibHa (0), MaricTpaibHa 3 BiAradyxkeHHsaMm (B), Haiikoporma (T),

KUIbIIEBa (1)

Cnin 3a3naumtn, mo JIEIL, mo BUKOHAHI Ha JBOJAHI[IOTOBUX OIMOpaXx, HE
3a0€3MeuyoTh HEOOXIAHOT HAJIHHOCTI  €JIEKTPOIIOCTaYaHHS CHoXuBadiB |
kareropii B ymoBax IV 1 ocoOiauBoro pailoHy 1o oOXejledi, TOMY IIO0 TpHu
YIIKOMKCHHI MOXJIMBa MOBHa mepepBa B xkubjeHHI. Tomy JIEIT nns >xuBneHHs
TaKUX CIOKMBAaYiB BUKOHYIOTh Ha OJIHOJAHIIOTOBUX OMOpaXx.

CxeMa Mepexi B 3Ha4HIA Mipl BIUIMBAaE Ha BHUOIP CXEMH PO3IMOJLILHOTO
npuctporo PII cnokuBumx mifacranmiv. J[is migcTaHIlii, IO KUBIIOIOTHCS 10
3aMKHYTHX CXeMaxX Mepexi, I po3noaiibHOoro mnpuctporo PII mpuiimaeThcs
cxema “MICTOK™:

C BHMHKa4aMu B JIaHIforax TpaHcpopmaropiB (um JIiHIN), SKIIO
MIPOEKTOBAaHA MepeKa 3HaXOAUThes B [V un 0coOIMBOMY paiioHi MO OXKeNeni;

C BIIJIUTBHUKAMU 1 KOPOTKO3aMHKayaMH B JIaHIIOTax TpancopmaTopis (3a
OakaHHSM 3aMOBHHKA 3 BUMHUKAa4aMH1) B 1HIIIUX palOHAX 1O OXKeTe/l.

Y panmianbHUX 1 MaricTpaJlbHUX Mepexkax po3noauibHi mpuctpoi PII
CIIOKMBYHUX TIIACTaHIIIH BUKOHYIOTBCS 32 CXEMOIO “OJIOK JTiHis-TpaHcdopmarop” 3
BUMHKAa4aMH YW  BIIJUTBHUKAMHW 1 KOPOTKO3aMUKAauaMH B JIAHIIOTax

TpaHc(opMaTopiB y 3aJIEKHOCTI Bl pailoHy MO 0XKeJei.
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JUist momyKy HaWOUIbIl €KOHOMIYHOTO PIIIEHHS HEOOXIAHO CKJIACTH Pl
TEXHIYHO peali30BaHUX BapiaHTIB CXE€M MEPEkl, L0 BIAPI3HAIOTHCH fAK IO
TEXHIYHMM, TaK 1 32 EKOHOMIYHUMHU TOKa3HUKaMH, SKi 3aJ0BOJBHSAIOIOTH
BUKJIQJICHUM BHILE OCHOBHUM BUMOTAM.

[Ipu po3poOii cxeM eNeKTPONOCTaYaHHS EJNEeKTPUYHOI MEpPEki BapTo
MparHyTH MepeaBaTh €HEPrio 0 CIOKHBaya M0 HAMOUIbII KOPOTKOMY HUISXY.
JIJ1st CKOpOYEeHHSI KUTbKOCTI Bap1aHTIB CHOXKKBA41 BAPTO PO3LUIUTH Ha KUIbKa IPYII,
BUXOJISIYM 3 TIXHBROTO B3a€EMHOT'O PO3TAllyBaHHS BITHOCHO BY3J10BOi1 mijcTanilii BIIL.
KoxHna rpyna moBMHHA pO3rJsfaTHCS 1032 3B'I3KOM 3 IHIIMMHU rpynamu. lLle
J03BOJIIE ISl KOXKHOI T'PYNMU HAMITUTH OOMEXKEHY KUIBKICTh BaplaHTIB CXeM 1
3aCTOCYBaTH HAWOUTBII MPOCTI 1 HAMIAHI CXEeMH, [0 BHUMAaramTh A
(GYHKIIOHYBaHHS MeEpeki HaWMEHINO1 KIIBKOCTI JIIHIM 1 €JEeKTPOYCTaTKyBaHHS
migcTanmii (aus. puc.l1.2).

Sxuo sxuit HeOyAb BYy30J HArpy3ku, 1o po3ramoBanuii noonusy JIEIL,
3'ennye jokepeno skuiaeHHs JIDK 3 BysmoBoro miactanmiero BII, To ioro Baprto
BUJIUTUTA B OKpeMy TIpymy 1 3aKuBUTH abo BiaramyxeHusm Bin miei JIEII, a6o
JIEI1 30BHIIIHBOIO €JIEKTPOIIOCTAYaHHS BUKOHATH 3a MariCTPajJbHOI CXEMOIO
(ananoriuno puc. 1.2 6 4u B).

VYci HamiueHi BapiaHTU CXEM EJIEKTPOIOCTAaYaHHsS CIOKMBAdiB IO KOXKHOI

I'PYyIIi PUBOSITHCS HA BIATIOBIIHUX PUCYHKAX.

1.4.2. TlonepenHe MOPIBHSHHSA BapiaHTIB 3a HATYPAIbHUMH TMOKa3HUKAMHU.
Jlo HaTypanbHUX MOKA3HUKIB BITHOCATH CyMapHa JIOBXKUHY JIIHIA eeKTpornepenadi
1 KUTbKICTh BUMUKAYIB.

JIOBXXMHM NIJITHOK BHU3HAYAIOTHCS 3 ypaxXyBaHHSIM HEMPSMOIIHIHOCTI Tpac
(mificHa JOBXWMHA JUISHKA TNpHAMaeTbess Ha S5 — 15% Oinbime JOBXHHM,

oOMiproBaHOI MO TPSIMOT JTiHIT Ha MJIaH1 PaioHYy):

iy = (1,05-1,15)ml;, (1.20)
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1€ m — NPUUHITUN MaciliTad, KM/MM;

l; — momxwuHa i-01 TUISHKY HA TUIAHI, MM.

JloBxkuHA TUISTHKY MK Jpkepenm kuBieHHs JIK 1 migcraniiero Nel, kwm,
|()m()1 = 1,1m|01= 1,1-1-34=37,4.

Cymapna nosxuna JIEII y BapiaHTi po3paxoByeTbcs 10 HopMydi, KM, '

n
Ly = > luin i Ko (1.21)
i—1

ne Ky;;; —KxoedilieHT, mo BpaxoBye KOHCTpyKTUBHUH T omnop JIEIT i kimbKicTh
JIHIA eNeKTporepeaad Ha JUISHII Tpacu (€ EKBIBAJEHTOM pi3HOI BapTOCTi
OJTHOJIAHITIOTOBUX 1 ABoXaHmorosux JIEIT).

JIJist KUTBIIEBUX CXEM €JIEKTPOIOCTaYaHHS 3aCTOCOBYIOTHCS OJHOJIAHIIOTOBI

omopu, ToMy Kp; =1. B mMaricTpanibHMX cXeMax TIpH JKHBJIEHHI TiIBKH

criokuBaviB Il kareropii HaaIHHOCTI BUKOPHUCTOBYIOTHCS JBOXJIAHIIFOTOBI OIOPH

(Kyin =1,6), a nmpu xuBeHHi crioxuBadiB Tinbku I kateropii, abo ognovacro I i II
kareropiii JIEIl BUKOHYIOTbCS Ha OJHOJAHIIOTOBHX OIOpax, aje AB1 JIHIi
(k nin =2 ).

[Ipu mopiBHSAHHI BapiaHTIB 3a HATypaJbHUMHU MOKA3HUKAMH MPUHMAETHCS,
10 BapTICTh OJHOTO BUMHUKAua B 3 pa3u OibIle BapTocTi ogHoro kiomerpa JIEIL.

Toni exsiBamentHa npoBxuHa JIEIT ( L., ) mo BapiaHTy eJeKkTporocTayaHHsS

O00YHCITIOETHCS, KM,

L,.=Ls+3n,, 1.22
eKe8 > 8

1€ Ny —KUIbKICTh BUMUKAYiB y BaplaHT1 €JIEKTPONOCTAUYaHHS.

BapianTtu cxewm, 1m0 aHami3yrThCs, TpuBeaeHi Ha puc.1.3-1.6.
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Pucynok 1. — Bapiant “r

Pe3ynbTaTl po3paxyHKy HaTypajdbHUX MOKA3HUKIB MPUBOJATHCS B Ta0m.1.3.

Jlnct

PB.141.190a.005 N3 93

. |nct] Ne pokym. Mionuc | dara




Tabmuus 1.3 — [lopiBHSAHHS BapiaHTIB €JIEKTPONOCTAYaHHS MO HATypalbHUM

NOKa3HUKaM
Ba- | li- | Koedin | Bincra | Josxwuna | Exsiane | Cyma | Kunbk | ExBiBan
pi- JSIH- | 1€HT, HI  Ha | JUISHOK, | HTHa pHa ICTh | GHTHA
aHT |kKa | IO IUIaH1 lyini = JOBXHHA | IOBXK | BUMHU | IOBXKUH
BpaxoB | MDK :1’1m|i’ JIUISTHOK, | MHA kauis | a JIEII,
ye IMyHKTa o lowei = | JIEIL |y . Loxe =
KOHCTp | MU Kopini % Ly, Bapia | _ | 4,
YKTUBH | CIIOXKH- KM HTI,
Wi THI | BAHHS, *Loini N, +3n,
omip 1| lj, mm KM KM
KUTBKIC
Th
JTHIA
Koini
“a? |A-1 |1 34 37,4 37,4 358,4 9 385,4
1-2 |1 51 56,1 56,1
A-2 |1 68 74,8 74,8
A-3 |16 21 23,1 37
A-4 11,6 87 95,7 153,1
“6” |A-1 |1 34 37,4 37,4 390,5 9 417,5
A-3 |1 21 23,1 23,1
1-3 |1 52 57,2 57,2
A-4 11,6 87 95,7 153,1
A-2 |16 68 74,8 119,7
“B” |A-1 |1 34 37,4 37,4 368,5 12 | 404,5
1-2 |1 51 56,1 56,1
A-2 |1 68 74,8 74,8
A-3 |1 21 23,1 23,1
3-4 |1 74 81,4 81,4
A-4 |1 87 95,7 95,7
“r |A-1 |16 34 37,4 59,8 369,6 9 396,6
A-2 |16 68 74,8 119,7
A-3 |16 21 23,1 37
A-4 116 87 95,7 153,1

[P 2]

Bubupaemo “a

1T

(Y1)

yHidiKaIii po3paxyHKoBOro hopmyisipa 0003HauYeMO BapiaHT

TEXHIYHUX TTOKA3HUKIB.

[

BapiaHT ‘T

(1P 2]

BapianTH. [[ns momanmpmmx po3paxyHKIB 3 METOIO
K BapiaHT 1, a

sk BapianT 2. Jlns BuOpaHMX BapiaHTIB BUKOHYEMO PO3PaXyHOK
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PO3JILI 2
PO3PAXYHOK TEXHIYHUX ITOKA3HUKIB

2.1. HaOGauxeHuil PO3PaXyHOK MOTY:KHOCTedl i BHMOIp HOMIHAJBbHOI

HANIPYTH

BusnaueHHs ~ moOmepeaHBOrO0  PO3MOAUTY  TMOTY)KHOCTI B PEKUMI
MaKCHMAaJIbHOTO HABaHTA)XXCHHS HEOOXITHO JIsi BUOOPY HOMIHAIBHOI HANPYTH B
CXeMax eJIEKTPOMOCTaYaHHs CIMOKUBYMX MJICTAHIIN 1 BUOOPY IMepepi3iB MPOBOAIB
Ha JUBTHKaX MEPexKi.

Po3paxyHOK MONEpPEIHBOTO PO3MOALTY TOTY)KHOCTEH B KOXHOMY i3
HaMIYCHUX BapiaHTIB BUKOHYETHCS TIPH HACTYITHUX IO YIICHHSIX

- BB@XKAETHCS, 110 HABAHTAKEHHS PO3MOJAUIEHE MK TpaHcpopMaTopaMmu
HapiBHO, XOua CEKIIIiHI BMMHKadl Ha CTOPOHI HU3BKOI HANPYTH MiJCTAHIN Yy
HOPMaJIbHOMY PEXUMI BITKIIFOUCHI;

-y PO3paxyHKOBOMY HAaBaHTAKCHHI KOYKHOI CITOKMBYOI IIJCTaHINI Ha
CTOpPOH1 BHUIIOI HANpPYrd BPaxXOBYEThCSA JIMILIE HABAHTAKEHHS Ha BTOPUHHIN
CTOpOHI TpaHcopMaTopiB TiACTaHINl, TOOTO HE BPaXOBYIOThCS BTPATH
MOTY>KHOCTI B TpaHcopmaTopax 1 3aps/iHI TOTYKHOCTi, IO TEHEPHUPYIOTHCS
JIHISIMH;

- Hampyra Yy BCIX BY3JlaXx BBaXalOThCS OJHAKOBUMHU 1 PIBHUMHU
HOMIHAJIHPHOMY 3HAYEHHIO;

- 3aMKHYTI MEpeXi BBAXKAIOTHCSH OJHOPIMHUMH (BUKOHAHWMH ITPOBOJIAMHU
OJIHOTO Tepepidy), MO Ja€ MOXJIMBICTh 3HAXOJHUTH PO3IMOALT TOTYXHOCTI IO
JIOB)KMHAX JITHIHN.

JI1st pO3IMKHYTO1 JUISTHKA MEPEXi pO3MOJILT MOTYKHOCTEH 3HAXOIUTHCA 110 |
3akoH1 Kipxroda mpu pyci Bil KIHIIEBUX MYHKTIB 10 LeHTpa xuBieHHsa [[K

(po3ymiethes mkepeno xupieHHs JDK abo Bysnoa migcranitis BIT).
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JUist 3aMKHYTOI JUISHKH EJEKTPUYHOI MEpeXli CIOYaTKy BH3HAYAIOTHCS
MOTY>KHOCT1 Ha TOJIOBHUX JUISHKAX(TOJOBHMMM HAa3UBAIOTh JUISTHKH KUIbIEBOL
Mepexi, 0 MPUMHUKAIOTh 10 HeHTpa xuBneHHs LDK). J{nsg uporo kiapuesa Mmepexa
po3pizaerbcst mo 1K 1 mpencraBisieTbess y BHAI CXEMHU 3 JBOCTOPOHHIM
YKUBJICHHSM 31 CIIBIAJAAl0YMMH 1O BEJTMYMHI 1 HAPSAMKY Halpyramu Ha JKepesax

KUBJEHHS. PO3paxyHOK BUKOHYETHCA 32 (OPMYJIaMHu:

n n
Zgi'li—ulﬁ Z§i'|i—un1
S o1 = S =
I )

: (2.1)

Sron2 ~ |
o 1-1m2 oo l-m2

1€ S ; —HaBaHTaXXEHHs I -ro By3na, MB-A;

i—unl li—qn2 — AOBXKHHA JTUISTHOK Y KM BiJ By3Ja MIIKIIOYEHHS [ -OTO

HaBaHTakeHHs mo 1K1 1 [1DK2;

| BijicTanb y kM mixk L[DK1 1 1DK2.

unl-un2
[IpaBUIBHICTE BMKOHAHOTO PO3PaXyHKy IiATBEPIKYEThCS MEPEBIPKOIO

OaslaHCy MOTYKHOCTEH:

n
§FOJ11+§FOJ'I2 = z§1 (2.2)
j=1

1€ S,pnls S-0z2 - NOTYKHOCTI HA TOJIOBHUX JIUISTHKAX;
Sj - HaBaHTaXXEHHs i -TO By3Jla CIIO’KUBaHHS.

Ha iHmmx niissHKax Mepexi MOTOKH MOTYXHOCTI 3HAXOJAThes 1o | 3akoHy
Kipxroda, ckmameHoMy aiisg By3JTiB MiIKJIIOUEHHS HaBaHTaXeHb. Y pe3yabTaTi
PO3paxyHKy BU3HAYAETHCS IYHKT PO3JLTY MOTY>KHOCTI.

JIist po3paxyHKy TMOTY>KHOCTEH KOKEH BapiaHT PO3MOAUISTIOTh Ha OKpeMi
ninsaku. Y Bapianti 1 Bupinsgemo 3 mimsHkm: A-1-2-A; A-3 1 A-4. Chpomieni

PO3paxyHKOBI CXeMU i BapianTy | mpuBeneno Ha puc. 2.1, 2.2 12.3.
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A S 11 =50,4+)24,7 1 $121=8,4+j72 2V Spp1=31,6 +j17,8 A

] ) |

S =42+17,5 S, =40+j25,0

Pucynok 2.1 — CnpoiieHa po3paxyHkoBa cxema Juist AUutstHKa A-1-2-A

(BapiaHT Mepexi 1)

Po3paxyHOK MOTY»KHOCTEH 1151 KiTbleBOT niasiHku A-1-2-A (puc. 1.3,

puc. 2.1) Benemo 3a popmynamu (2.3), (2.4), (2.5), (2.6):

[loBHa moTyxHicTh Ha aulIHII A-1 (IOTIK MOBHOT MOTYXHOCTI) Y
aQHAJIITHYHOMY BHU/I1 BU3HAYAETHCS:
S a1y = 81 - (o2 +loiaz)+ S2 douaz _

linar +loin12 +1oina2

_ (Pyg + §Qu1)- (loia12 +1oimaz)+ (Po2 + iQu2)- loina2 _
linar +1oin12 +loina2

PL(lgir12 +loina2)+ Poloina 4 Qu(loin12 +1oina2)+ Qaloiaz _
loinat +loin2 +oina2 loinat +loin2 +1oina2

Pa1+JQp11; (2.3)

AKTHBA MOTYXHICTH (IMOTIK aKTHBHOI MOTY>XKHOCT1) Ha AuIIHIN A-1, MBT,

Pay= Pu(loia12 +1oina2)+ Poloina2 ~(42-(56,1+74,8)+ 40-74,8)/
linar +oin12 +1oina2

/(37,4+56,1+74,8)=50,4 MB. (2.4)

PeakTriBHA MOTYXHICTH (MOTIK PEaKTUBHOI MOTYXHOCTI) Ha AuUIsHII A-1,

MBAp,

Q1= Q1(|am12 + I()izzAZ)“‘QZIaz:rzAZ =(17,5:(56,1+74,8)+ 25,0-74,8)/
lpinar +1oin2 +1pina2
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/( 37,4+56,1+74,8) =24.7.

[ToBHA MOTYXHICThH (MOTIK MOBHOI MOTYKHOCT1) Ha AUTSHIL A-1, MBA,

Sa11=P11+1Q411= (50,4+j24,7).

[ToBHa MOTYXHICTH(MIOTIK TOBHOI TMOTYXHOCT1) Ha JUISHIIN

aHATITUYHOMY BHU/I1 BA3HAYAETHCS:
St loinar + 82 (loint2 +loinar)
lpinat +loin12 +1oina2

_ (P + jQu)-loimar + (Po + JQ2)- (lgina2 +oinat)
linar +oin12 +oinaz

SA21 =

(2.5)

(2.6)

A2 y

_ P loiar + Pp (loia12 + o) +j & loina + Q2 (loia12 +1oiza1)
lpinar +1oim12 +1oinaz linar +oin12 +1oina2

P 421+ jQp21.

2.7)

AKTHBHA OTYXHICTh (MOTIK aKTUBHOI MOTY>KHOCT1) Ha AUsHII A-2, MBT,

Pyo1=
lpinat +1oin12 +1oina2

/(37,4+56,1+74,8)=31,6,

Py loiar + P2 - (lpina2 + loinar) _ (42:37,4+40-(56,1+37,4))/

(2.8)

PeakTtBHA MOTYXHICTh (MOTIK PEAKTUBHOI MOTY)XKHOCT1) Ha IUISHIN A-2,

MBAp,

Q o= A 10in1 + Q0 (loia12 +1oina1) =(17,5-37,4+25,0-(56,1+37,4))/

lpinat +1oin12 +1oina2

/(37,4+56,1+74,8)=17,8, (2.9)
IToBHA MOTYXHICTh (IMMOTIK IMTOBHOI MOTY>KHOCT1) Ha AUIIHIN A-2, MBA,
Sa21=P 42111Q 421=(31,6+j17,8) (2.10)
ITepeBipka GanaHCOM MOTYKHOCTEH.
Sa1+Sa21=51+5 (2.11)
(P 11+1Q01)+(P 42141Q 421) =(P1+]Q1)+(P2+]Q2) (2.12)
Pyq1+Pyo1 =P+ P> (2.13)
Qa11+Q421 =Q1+Q2 (2.14)
[TepeBipka 6anaHcoM akTHBHHX NoTyxkHOCTel, MBT,
TNyt
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P41+ P 421=50,4+31,6=82,0. P+ Py=42+40=82,0. (2.15)
[lepeBipka 6anaHcom peakTUBHUX NMOTYkHOcTe, MBAD,

Qu+Q 42=24,7+17,8 =425 . Q1+Q»=17,5+25,0=42,5 (2.16)
[ToTik MOBHOT MOTY>KHOCT1 Ha AUTAHIN 1-2

S121 =S 1151 = (P11 Q.011)-(Pr+iQ1)=(P 41- P1)*i(Q 41-Q1).(2.17)

[ToTik aKTUBHOT MOTY>KHOCTI1 Ha nusHI 1-2, MBT,

P191=P 411-P1=50,4-42=8 4. (2.18)
[ToTik peakTHBHOI MOTY>KHOCTI Ha AuUsHUI 1-2, MBAp,
Q121=Q 411-Q1=24,7-17,5=7,2. (2.19)
[ToTik mOBHOT MOTY>KHOCT1 Ha AUIAHIN 1-2, MBA,
S121 = P11+ Q121=(8,4+j7,2). (2.20)

[ToBHA MOTYXHOCTH (MOTIK MOBHOI MOTY>KHOCTI1) AJIsl paaiajibHOT JUISTHKA
A-3 1OpIBHIOE TOBHOT MOTYXHOCTI By3Jia HaBaHTakeHHs1 Ne3 (puc. 1.3, puc.

2.2) i Bu3Ha4yaeThess, MBA:
S431=S3=Py31+ JQ 431 = P3 + JQ3=30+j18,7
ne % - MOBHA MOTYKHOCTh By3j1a HaBaHTaxeHHs Ne3 (taour. 1.1).

[ToBHa TOTY>XHOCTH (TMOTIK MOBHOI MOTY>KHOCT1) ISl pamianbHOi IUIIHKH A-4

(puc. 1.3, puc. 2.3), MBA,
S441=54=Pya1+ jQ a1 =Py + jQs=42+j26,1,

ne S, - MOBHA MOTYKHOCTH By3Jia HaBaHTakeHHs N4, (tabu. 1.1).

A S431=30+j18,7 3 A S441742+)26,1 4
' 1 1
S3 =30+j18,7 Sy4 =42+j26,1
Pucynok 2.2 — Cnpomiena Pucynok 2.3 — Crnpoiena
pO3paxyHKOBa cxema JJis IUISHKA A-3  po3paxyHKOBa cxema JUist IUIsTHKA A-4
(BapiaHT Mepexi 1) (BapiaHT Mepexi 1)
Jlner
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Jlns BapiaHTa 2 po3paxyHKOBI CXeMH MpPUBEIECHO Ha puc. 2.4, 2.5, 2.6, 2.7.
[loBHAa MOTYXHOCThH (IOTIK MOBHOI MOTY>KHOCT1) ISl pajiaibHOl AUISIHKH A-1

(puc. 1.3, puc. 2.4), MBA,
Sm2=51=Pg2+ Qa2 =R+ jQ=42+j17,5;
Jie 31 - MOBHA [OTYXXHOCTH By3/1a HaBaHTaxeHHs Nel, (Tabu, 1.2).

[loBHa MOTY>XHOCTH (MOTIK MOBHOI MOTY>KHOCT1) JJIsl pajlajbHOI AUISHKA
A-2 (puc. 1.3, puc. 2.5), MBA,
S22 =S2 =Pyo2 + Q422 = P> + jQ2=40+]25,0;

ne Sy - MOBHA MOTYXXHOCTh By3J1a HaBaHTaXeHHs Ne2, (Tadu. 1.1).

A S =42+j17,5 1 A Saop =40+j250 2
' 1 1
Sy =42+j17,5 Sy =40+j25,0

Pucynok 2.4 — CripomieHa po3paxyHkoBa  Pucynok 2.5 — CripoiieHa po3paxyHKOBa
cxema st AUITHKA A-1(BapiadT Mepexi 2) cxema i IUISTHKU A-2 (BapiaHT Mepexi 2)

[ToTyxHOCT1 11 pajiadbHUX OUISTHOK A-3, A-4 1y1s 2-10 BaplaHTy Mepexi
(puc. 2.6, puc.2.7) BU3HaUalOTHCA aHAJIOT14HO 1-ro BapiaHTy

A S 432 =30+j18,7 3 A Spa42 =42+)26,1 4
' 1 1
S3 =30+j18,7 Sy =42+26,1

Pucynox 2.6 — Copomiena pospaxyHkoBa Pucynok 2.7 — ChopoleHa po3paxyHKOBG
cxema ISt AUTAHKU A-3 (BapiaHT Mepexi 2) cxema Jjis AUTIHKH A-4 (BapiaHT Mepexi 2)

OnTumanbHa BeJIMYMHA HOMIHAJIBHOT HANpPYTH MEpeXi Moxke OyTu
BU3HAYCHA JIUIIIE MIJISTXOM TeXHIKO-€KOHOMIYHUX PO3pPaxyHKiB BapiaHTIB 3 PI3HUMU
HOMIHANTBHUMU Hampyramu. OmHaK y psial BUMAAKIB (y TOMY YHCII B JTaHOMY
KYPCOBOMY TIPOCKTi) JOCHUTh OOMEKHTHCS BHOOPOM BEIWYMHHU paIliOHATBHOT

Hanpyru. Bennunaa Hanpyru (kB) moxxe OyTtr Bu3HaueHa o gpopmymi Crina:

P
U,= 4,34J|am +16%, (2.21)
Jlnct
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ne ly;, - noxuna mginsaku JIETT, kw;
P, TOTYXHICTBb, 110 IPOTiKae Ha AlsAHL1, MBT;
n — KUIBKICTh piBHOOLKHMX JaHIoriB (uu JIEID) Ha minsHIi.

VY KypcoBOMY MPOEKTI PO3PAXYHOK PalliOHAJIBHOT HAPYTH BUKOHYETHCS T10
MOTYXHOCTI 1 JIOBKMHI T'OJIOBHO1 JUISHKM KOKHOTO BaplaHTa €JIEKTPOIOCTaYaHHS
BH. V kinbueBiit Mepexi po3paxyHOK BUKOHYETHCS JJisl 000X TOJIOBHUX JIUISHOK.
Po3paxyHKOBI 3HaUY€HHS HANpPYrd OKPYIJSIOTHCS A0 HANHOIMKYMX HOMIHAJIBbHUX
3Ha4YeHb. Pe3ynpTaTu po3paxyHKy MPUBOAATHCA B TaOm.2.1. ¥V 1iit xe Talmuii
HEOOXIJTHO MPUBECTH PO3PAXyHOK HOMIHAJIBHOI HANPYTrM B MEPEXKi 30BHIIIHBOTO
EJIEKTPOTIOCTAUAHHS (SKIIO I Mepexka €). Moro BelMuMHA BU3HAYAETHCA 32

SHAUYCHHAM PO3PAXYHKOBOI'O AKTHUBHOI'O HABAHTAKCHHSA Ha paﬁOH (Pp) (JII/IB. II.

1.2) 1 BigcTani Mix mxepesioM xxupiieHHs XK 1 By3noBoro nifcraniiero BIT.
3a pe3ynbpTaTaMu pO3PaxyHKIB BHUKOHYEThCS aHali3 1 MNPUUMAIOTHCS

ocraToyHl 3HaueHHs Uy,, B CXeMax 30BHIIIHBOTO 1 BHYTPIIIHBOTO

CICKTPOIIOCTAYaHH. ﬂKH_IO B cXeMi BHyTpiHIHBOFO CICKTPOIIOCTAYaHHA IlBi

HOMIHaJbHI Hampyru # o000€ 3HaueHHs HWxK4e Uy, B CXeMi 30BHILIHBOTO

CJIGKTPOIIOCTAYaHHs, TO B CXEMi BHYTPINIHBOTO EIIEKTPOIIOCTAYaHHSI BapTO
NPUMHITH OAHY CTYIiHb HAMPYTW - OUTBII BUCOKY. Y I[bOMY BHIIQJIKy BY3J0Ba
miactanmiss BIl BuxomuTe 3HWKyBaIbHOI. SIKIIO X y CXeMi BHYTPIIIHBOTO
€JICKTPOTIOCTAYaHHS JIBl HOMIHAJIbHI HAIIPYTH 1 BEJIUMYMHA OJTHOTO 3 HUX JIOPIBHIOE

Uhom B CXEMi 30BHIIIHBOTO €IEKTPONOCTayaHHS, TO BapTO MNPUHHATH 000X

Harpyr (BII Oyne 3HmwKyBaabHO-po3mOAUTHHON). [lpu ONHAKOBUX 3HAYEHHSX
HOMIHAJIBHUX HAMPYT B CXeMaX BHYTPIIIHBOTO 1 30BHIITHBOTO €JIEKTPOIIOCTAYaHHS
BII Gyne po3moainbpHOIO.

Sk kputepii MPUHHATHOCTI HAMIYEHUX HOMIHAIBHHX Hampyr (KpUTEpito
peaizyeMOCTi BapiaHTa) MOXKYTh CIYXXUTH TEpepi3 CTAICATIOMIHIBUX TPOBOJIB,
PO3PaxOBaHUX MO €KOHOMIYHIN MIUTFHOCTI CTpyMy ( Y HOPMaTbHOMY PEXHMI MPHU
MaKCUMaJIbHUX HABAaHTAKEHHSX), a TaKOoX HaWOUIblIl BTpAaTH HANpPyTHd B

HOpMaJbHOMY 1 HicasiaBapiiiHux pexxumax poootu JIEIL
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Tabmuus 2.1 — Bubip HOMiIHAJILHOT HAIPYTH B CXeMax

Hosxuna | AxktuBHanoT | Kinbkic | Benmuuna Bu6-
Hinstnka JIUISTHKH, YKHICTb, 110 | Th pO3paxyHKOBO | paHa
Bapiant lyin KM npoTikae Ha | MaHor | i vanpyru U, U ,0in

JUISTHITL B Ha|.p B

Py, MBT | nunanmi
, 1

1 A-1 37,4 50,4 1 126 110
A-2 74,8 31,6 1 105 110
1-2 56,1 8,4 1 60 110
A-3 23,1 30 2 48 110
A-4 95,7 42 2 70 110
2 A-1 37,4 42 2 90 110
A-2 74,8 40 2 84 110
A-3 23,1 30 2 86 110
A-4 95,7 42 2 70 110

2.2. Po3paxyHoKk nepepi3iB npoBojiB

. ) ) 2 o
3rinno IIVE mnepepiz mpooxiB F , MM“, BUOUpAEThCS MO E€KOHOMIYHOI

IIUTBHOCTI CTPYMY | oy -

F=—, (2.22)
Jex
ne | - poGounii cTpyM Ha AUIAHII MEPEXKi B HOPMAIBLHOMY PeXUMi poboTH, A,

3
Syip - 10

— 20in =Y . (2.23)
@UH-n

e Spy;, — TMOBHA TMOTYXHICTb JUITHKA MEpeXi B PEKUMI MaKCUMaIbHUX

HaBaHTakeHb,MBA,

2 2 .
Soin = Poirn +Qoir ; (2.24)
U, - HomiHanHa Hampyra Ha IUTSHII, KB;
n — KUIBKICTb piBHOODKHMX JaHIoriB (JIEIT) Ha gursHIi.
Jlnct
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Hanpuknan, nns auistHku A-1 BapianTy Mepexi Ne 1 MoBHa MOTYKHICTb,

MBA,
S, 1=+ PH1+Q%11 =(50,4%+24,7%)V/2=56,1

PoGounit ctpym Ha autaHui A-1 Bapianty mepexi Ne 1 B HOpMajgbHOMY

pexumi pobotu, A,

3
S 41-10
| g =—AL1=2
A1l /_3'UH Ny

3HaueHHS EKOHOMIYHOI HIUTBHOCTI CTPYMY ], NPUHAMAEThCS MO HOpMax

=56,1-10%/(1,73-110-1)=294.8;

I[IYE [1] y 3anexHOCTi BiI CTPYMONPOBIIHOIO Marepiaily, KOHCTPYKIIIT

HpOBi}IHI/IKa 1 4uciia IroauH TM BUKOPUCTAHHA MAKCUMAJIBHOI'O HABAHTAKCHHA

(tabm. A.1).

[IpuitMaeMO €KOHOMIYHY HIUTBHICTH CTPYMY [JIsl aJIFOMIHIEBOTO MPOBOY 1
yucna roaus 1, =5600 roa/pik (BUXiHI JaHHI IPOEKTY)

jex= 1 Amm?

ITepepiz mpomoxis F MM2, Ha nauaHIi A-1 BapiaHty Mepexi 1

BHOUPAETHCS 110 €KOHOMIYHOT MIUTBHOCTI CTPYMY | o -
Fn1= IAA =294,8/1=295
Jex

Otpumani 3HAYEHHsS TEpEepi3iB MPOBOAIB OKPYIIIAIOTH 10 HAWOIMKINX
crangaptaux (tabn. A.5). Ilpm 3acTrocyBaHHI 3aJIi300€TOHHUX OIOP MAapKH
npoBoxiB JIEIT 35 kB nmoBuHHI ykmamatucs B Mexi AC-95/16 — AC-150/24,
JIEIT 110 xB —y wmexi AC-70/11 — AC-240/32, JIEIT 220 kB — y mexi AC-
240/32 — AC-500/64.

[lepeBipka 3a yMOBOIO BiICYTHOCTI BTpaT Ha KOPOHY BUKOHYETHCSI B MEPEXKI
3 U

wom = 110kB  copomeno - 3 ypaxyBaHHSM MIiHIMQJIBHUX Tepepi3iB
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npunyctuMux 1o BukopuctanHs no IIYE. 3BeneHHs mpo iXx npuBeneHi B TaOdl.
A.2.

[lepeBipka Mapok cTajeadtOMiHIEBUX IPOBOJIB MO MEXaHIYHIA MIITHOCTI
MMOBUHHA BUPOOJIATHUCS 3 ypaxyBaHHSIM 00JiacTi iXHbOro 3actocyBaHHs 1o [IYE B
3JIKHOCTI BiJ BIIHOIIIGHHS peaJIbHUX NEPETUHIB antoMiHieBOi (A) 1 ctaneBuit (C)
YaCTHH MPOBOAY 1 TOBIIMHHM CTIHKH oOejiemi (tadi. A.3). ToBimuHA CTIHKH
oxeneai npuBoAUThCA B [1] (uu B Tabn. A.4) y 3a1€KHOCTI BiJI paifloHy Mo OKeJei
1 moBTOproBaHocTi moii (1 pa3 y 10 pokiB s moBITpsHUX JiHIM 6-330 kB).

Pe3ynbpTaTi po3paxyHKy nepepiziB IpOBOIB MPUBOASTHCS B Ta0I. 2.2.

OOpani TpoOBOAM TOBUHHI 3aJOBOJIBHATH: YMOBAaM BIJICYTHOCTI BTpar
eHeprii Ha KOPOHY, MEXaHIYHOi MIIHOCTI; NPUIIYCTUMOMY HArpiBaHHIO B
micisiaBapiiHOM peXHUMi; NPUIYCTUMIA BTpaTi HAOpyrd B TMICIsaBapiiHOM

PEXKHUMI.
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Loun(r | wep

Tabnuus 2.2 — Po3paxyHOK nepepi3iB 0 eKOHOMIUHINA IIIIBHOCTI CTPYMY

‘WANOTT 5N

elefy[ovuol

€l 000°000°L00 ru

:S:h :S? ST [ < 2
2 2 S X
: |E |9 | ®RE | 2 | &
2 2 =) |8 | = . = =
= o —
A E 5 ‘" E NE g >; % % <
= 5 2 < = 2 E, o = = g s R
| E PO - O S 5 3 |22 |88 |E3
z | % S S =15 | E 5 > ) " Tl e s | Ee
5 | & 5 = = | g2 | = S 2, eS| ExX| 80
2 | o = % = | = = 2 g = E&& |6 | ® o
% = <% & S = = = - S ©C— | 2 2 S
| o= S 7z - 3) =] S = = S = =
= S sm| 5 B B 5 | & | o= RS = = SE|E—~| o =
o = T S s | o S 2, = 9 T | B | @ ™
ks T 2 = E 7| o T | A 5 s 2> o =25 S
S |2 | s|2 5 E& 2|2 |8 & : = |Ed| 2 |E
A | AT <L =ESF |8 | & = = = |<B|& &
1 A-1 |50,4 (24,7 |56,1 |110 1 [294,8 [ 295 | AC-240/32 |605 0,12 (0,405 | 2,81
A-2 |316 (17,8 |36,3 |110 1 [190,8 [ 191 | AC-185/29 |510 0,162 | 0,413 | 2,75
1-2 (84 7,2 11,1 | 110 1 |58,3 |58 AC-70/11 265 0,428 [0,444 | 2,55
A-3 |30 18,7 |354 |110 2 1930 |93 |AC-120/19 |390 0,249 [0,427 | 2,66
A-4 |42 26,1 (494 |110 2 |129,8 | 130 | AC-150/24 | 450 0,198 (0,42 |2,7
2 A-1 |42 175 455 |110 2 |119,5 | 120 | AC-120/19 |390 0,249 [0,427 | 2,66
A-2 |40 25,0 47,2 |110 2 |124,0 | 124 | AC-120/19 |390 0,249 (0,427 | 2,66
A-3 |30 18,7 |354 |110 2 93,0 |93 |AC-150/24 |450 0,198 (0,42 |2,7
A-4 |42 26,1 (494 |110 2 |129,8 | 130 | AC-150/24 | 450 0,198 (0,42 |2,7

Gg
Lon[[




2.3. IlepeBipka npoBOAiB 32 YMOB HArPiBaHHSA

[lepeBipka 3a LHMX YMOB BHUKOHYETbCS I HAWMOUIbII  Ba)KKUX
MiCsaBapiiHUX  PEXHUMIB. Y  MariCTpaJibHO-pafiajiIbHUX  Mepexax s
JIBOJIAHLIIOBOTUX JIHIA — 116 0OpUB OAHOIO JIaHLIOTA. Y LIbOMY PEKHMMI CTPYM Ha

KOXKHIM nuisHOl Oyne popiBHioe |, =2-1 . Jlng 3aMKHYTOi OJHOJIQHIIOIOBOi

miHii (y KUIBLIEBUX MeEpekax) — OOpHB NpPOBOIB Ha AUISHIN 3 HalOUIbLIOIO
NoTYXHICTIO. JIJIe  po3paxyHKy MicisaBapiiHUX MOTYXHOCTEH, CTpPyMIB
NPUBOJATHCS PO3PAXYHKOBI CXEMH JUIsl MicisgaBapiiHuX pexxuMiB. st BapianTy 1
BOHM 300paxeH1 Ha puc. 2.8, 2.9, 2.10, nnis Bipianty 2 - Ha puc. 2.11-2.14.

CtpyM Ha KOXHIM AUIAHUI Mepexi |,, NOpIBHIOETBCS 3 JTOBIOCTPOKOBO
JOMyCTUMUM CTpyMOM | ,,, 1 BiAnoBinHOT Mapku mposoay. IIpoBin He Oyne

HepeI‘piBaTI/ICH, SAKIIO BUKOHYETHCA YMOBaA

Iae < Idon (2-25)

[TepeBiprMO yMOBH HarpiBaHHS JJI HAHOLIBIIT Ba)XXKKOTO TICIsSaBapiitHOTO
PEXKUMY ISl 3aMKHYTOT OJTHOJIAHIIIOTOBO1 JiHIT A-1-2-A (BapianT mepexi Nel, puc.
1.3). Po3paxyHkoBa cxema Ipu OOpHBI MPOBOMIB Ha AUIIHIN A-2 3 HaHOUIBIIOO
MOTYKHICTIO ITpUBEIeHa Ha puc. 2.8.

AKTHBHA TIOTYXXHICTh AUISHKA A-1 B aBapiiHOMY peXuMi JJis BapiaHTa 1,
MBT,

P.ea11 = P + P, =42+40=82,0.

PeakTtrBHA MOTYXHICTHh AUISHKKA A-1 B aBapiitHOMY pexuMmi ajis BapianTta 1,

MBAp,
Quea11 =1 +Qo=17,5+25,0=42,5.
[ToBHa mMOTYXHICTh OUISHKH A-1 B aBapiiHOMY peXuMi Ijs Bapianta I,

MBA,

Saedll = \/ P2 1+ Q2 11=(82,0%+42,52)05=92 4.

Crpym Ha nuisiHUi A-1 B aBapiiiHOMY pexkuMi Jisl BapianTta 1

Jlnct
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S q1-10°
IaeAll = \/é U
H

Ia6A11:486 A< Idon =605 A.

=92,4-10%/(1,73-110)=486 A.

Pe3ynbpTaTi nepeBipku 3a HarpiBaHHSAM NMPUBOAATHCA B Ta0. 2.3

Tabnuus 2.3 — IlepeBipka TpUHUHATHX MapOK MPOBO/IIB 110 HATPIBAHHIO

3 3 = < —
= = » o = = U
= = 2 as! ;
& | & = | 2|5 | &
an) s E( 5 = S
o ﬁ E—S! Dﬁ < N o~ =
3 L2 o B s i s Q X
T o~ g N Q . A T N i
- X~ |28 |5 | B |G s :| B
% >~ [ = < 2 = 5
) 5 8| ¢ F TN = = g 5
%) 2 8| % o | 8 g |8 ° = E
2 "5 o5 E|E = B S
= 3 s & | E @ 28 5 2 T & E«
= e S QB S S =S| s E 2| S«
= = = = | E S 4 2 g E & | 2=
& | 7 =i 2 5| EF B9 E 3 ¢ 5¢
S 4 ]
A X < ldo |5 THg |< = A=
1 A-1 82,0 42,5 92,4 | 110 1 486 605
A-2 | O6puB 0 0,0 110 1 0 510
1-2 40 25,0 47,2 | 110 1 248 265
A-3 30 18,7 354 | 110 2 93 390
A-4 42 26,1 49,4 | 110 2 130 450
2 A-1 42 17,5 455 | 110 2 120 390
A-2 40 25,0 47,2 | 110 2 124 390
A-3 30 18,7 354 | 110 2 93 450
A-4 42 26,1 49,4 | 110 2 130 450

Bci Mapku mpoBO/iB yMOBaM HarpiBaHHS 3aJI0BOJIBHSIOTH. SIKIO Ha SIKiii-

HeOyIb MUISHIII MEpeXi MicIsaBapiiHUM CTPYM TIEPEBUINYE JTOBTOCTPOKOBO

MPUITYCTUMUM, TO Ha MM JOUISHII BapTO 30UIBIIWTH TMeEpepi3 MPOBOAY MO0

BUKOHaHHA YMOBH |4, < 1., .

PB.141.190a.005 N3
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A Sa@All :82’0+j42’5 1

Sas121=40+j250 2§

| !

Sy =42+j17,5

T\.

Sp =40+j25,0

Pucynok 2.8 — Po3paxyHkoBa cxema JJis MICAsaBapiiHOroO pekuMy AUTIHKA A-1-
2-A (BapianT 1) nmpu 0OpuBI IpoBOAa Ha AUISHLIT A-2

A Sa@ASl =30+j18’7 3

~

S3=30+j18,7

Pucynok 2.9 — Po3paxyHkoBa- cxema
JUTSL TTCIIIaBapiiHOTO PEXUMY TIISTHKH
A-3 (BapianT 1) mpu oOpuBi MpoBoOa

Sa@AlZ =42+j17’5 1

~

Sy =42+j17,5

Pucynok 2.11 — Po3paxyHkoBa cxema
JUTS TTICIISIaBapIfHOTO PEXKUMY IUISTHKA
A-1 (BapiaHT 2) nmpu 0OpHBI TPOBOAA

Sa6A32 =3O+j18’7 3

=

S3 =30+j18,7

A

~

Pucynok 2.13 — Po3paxyHkoBa cxema
JUTSL TTCIISIaBapiiHOTO PEXUMY JTIISTHKA
A-3 (BapiaHT 2) ipu 0OpHBi TPOBOJIA

Sa@A41 =42+j26:1 4

~

S, =42+j26,1

Pucynok 2.10 — Po3paxyHkoBa cxema
JUTSI TTCIIIaBapiiHOTO PEXUMY TUISTHKA
A-4 (BapianT 1) npu oOpuBi MpoBoOIa

SaeAZl :40+j2510 2

~

Sp =40+j25,0

Pucynok 2.12 — Po3paxyHkoBa cxema
JUIS TICTISIaBapiftHOTO PEXKUMY TUISTHKA
A-2 (BapiaHT 2) mpu 0OpHBi MPOBOA

Sa@A42 :42+j2671 4

~

Sy =42+j26,1

Pucynok 2.14 — Po3paxyHKkoBa cxema
JUTSI TTICIIIaBAPIMHOTO PEXKUMY JIITISTHKH
A-4 (BapiaHT 2) mpu oOpuBi MPOBOIA

Nam.
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2.4. Po3paxyHok napamMeTpiB JiHii

Jlns ok A-1 (1-i BapiaHT) akTUBHHI OMIp OJHOTO JiaHIiora, Om,
R 11 =194 "141=0,120-37,4=4,5. (2.26)
ne fgj - akTuBHUI omip 1-ro kM 1-ro manirora ningaku A-1 (i3 Tabn. A.5);
| 41 - moBxwuHa ningHkU A-1, kM.
[HIyKTUBHHUE OIip OHOIO JaHIrora JiHii ajs aiisakua A-1 (1-i Bapiant), Owm,
X 111 =%o 14=0,405-37,4=15,1. (2.27)
ne Xg41 - IHAYKTHBHUHN omip 1-ro kM 1-ro nanmtora ainsHKA A-1 (i3 Tabn. A.5)
3apsiHa eMHa OTYKHICTh [t autssHkH JiHii A-1 (1-# Bapiant), MBAp,
Quu1 = US bos1 1pina1 - N 4=110%2,81-10°-37,4-1=1,27, (2.28)
ne by 41 - eMHa mpoBinHICTh 1 KM ogHOTO NaHIora AstHKE A-1 (i3 Tabm. A.5),
N 41 - KUIBKICTH JIAHIIIOT'1B JiH1i. Po3paxyHoK 3BoiuMO A0 Tabu. 2.4.

Tabmuis 2. 4 — Po3paxyHOK mapaMeTpiB JIiHIH

E" 8 — g
: | & 2 . | § Z
E i ;f‘ = g o s o £ =
< = s 2 BS o) 5 O R 2 é
v a 8 o Q = 8 T s A ; 2
5 |2 g © £ < | 5| X |58 >
= Q. - ¥ X ~ ) = s
=12 |22 |5 2 EE 5E|lE |gu
C% g g :T g — ple~ B=( g S = LB 8-< E é
.S = o | = g E = = O E N | B = 8 B
g 5 5 = EU = s S| E ] n 2 g Ol = s
m| =R |gg 22 |E &8 B |2 EF Eglen|q E
S CE |§.5 S| EE| §E|ES|EE
2ot |£2% Hl<g £E|S8|8F
A-1 1 (0,120 0,405 37,4 |45 15,1 2,81 1,27
1 |A-2 1 (0162 |0413 |[748 [12,1 |30,9 2,75 | 2,49
1-2 1 (0,428 |0,444 231 |99 10,3 2,55 0,71
A-3 2 10,249 |0,427 |957 |23,8 |40,9 2,66 6,16
A-4 2 10,198 0,420 374 |74 15,7 2,70 2,44
A-1 2 10,249 |0427 |374 |93 16,0 2,66 2,41
2 | A-2 2 (0,249 0427 |[748 |18,6 |31,9 2,66 |4,82
A-3 2 10,198 0,420 |957 |189 40,2 2,70 16,25
A-4 2 10,198 0,420 374 |74 15,7 2,70 2,44
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2.5. IlepeBipka cxem 3a 10IIyCTHMOI0 BTPATOI0 HANPYTH

Jlist 3a0e3ne4eHHs] HOpMAJIbHUX YMOB POOOTH CIIOKHMBAYIB €JIEKTPOEHEPTii
HEOOX1HO, HacaMIiepes], 3a0e3MeUNTH HAJIC)KHY BEIMYMHY HANpPYrd y BY3JIOBHUX
MyHKTax Mepexi. i 1boro 3BM4aiiHO 0OMEXYIOTh BTpaTH HalpyTry B MEPEXKI NMpU
MaKCUMaJIbHUX HABAaHTAXEHHSAX SK y HOPMAJbHOMY, TakK 1 B THicisaBapiiiHOM
pexxumax. Tak, y mepexax 35 — 110 kB y HopmansHOoMy pexumi AU, < 7,5%, a
B micifaBapiiHux pexumax - AU,.y,, <15% [2]. ¥ xypcoBomy mnpoekri
nepeBipka BHKOHYETbCS B MicisaBapiiHOMYy pexuMi. Po3paxyHKOBI cxeMu
npuBesieHi Ha puc. 2.8 — 2.14.

Brpata wHanpyru Ha KOXHIM JUISHII MEpeXi BHU3HAYAETHCS 10

NOTMEepPEeTHHOMY PO3MO/ILTY OTYHOCT1 1 HOMIHAJIbHIM HANpPYy3i,:

AU diz = P@i/l ) Raedi/z +Q0iﬂ ) Xaedi/z B, (229)

UHOM
ne Py;,,Qpi; - @KTUBHA 1 peaKTHBHA MMOTYXHOCTI Ha AUITHKAX MEPEXKI;
Rugoin + Xagoin - AKTUBHMM 1 pEaKTMBHMM ONOPH IUITHKM MeEpexi B
niciasaBapitHoMy pexumi, OM.

R X

Raedi/z :%; Xaedi/z :$- (2-30)

B aBapiitHomy pexuMi JBOJIAHIIOTOBOI JIiHIT TP OOpPUBI OJHOTO JIAHIIIOTA
n=1
Omip naHIIOTIB PO3PaxOBYIOTHCA IO MOTOHHUX omopax (Ip, Xg) 1 kM

MIPOBOJY, 3HAYCHHS SIKUX BH3HAYAIOTHCS JIJIS JJaHOI MapKu mipoBoy 1o (2.26, 2.27)

tabmn. 2.4

RﬂaHu =Io- Idifz Xﬂam; =Xp- Idi/z (2.31)
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AKTHBHUI omip AUIAHKKM Mepexi A-1 B micinsaBapiiHOMY peXHUMI AJis

BapiaHTy Mepexi 1, Owm,
Rupat1 = 1L =45/1=45
asA1l — n THOILT Y
PeakTuBHUI omip AUITHKM Mepexi A-1 B micisaBapiiiHOMY pexumi aiis
BapiaHTy Mepexi 1, Owm,

X yedll :% =15,1/1=15,1.

Brpara nanpyru Ha nunsHui A-1 ans Bapianta mepexi 1 , kB,

AU g1 = AL R"‘““J Quo11" Xaedll - (g5 (.4, 5+42,5-15,1)/110=9.2.
HOM

AKTUBHMIM omip AUISHKH Mepexi 1-2 B micisaBapidiHOMY peXuUMi s

Bapianty Mepexi 1, Owm,
R, 1= 2L=90/1=0,0.
n

PeaktuBHUI omip IUISHKKA Mepexi 1-2 B miciasaBapiiHOMY peXuUMI s

BapiaHTy Mepexi 1, Om,
X 4e101 = A1 15 1/1=10,3.
n

Brpara nanpyru Ha ninsHui 1-2 qis BapianTta mepexi 1 , kB,

AU 4101 = P21 Rus121 + Que121 - Xge121 =(40-9,9+25,0-10,3)/110=5,9.

UHOM
Busnavatotecs BTpaTH Hampyru Binm neHTpa skuBieHHs LK mo koxHOTO
KIHIIEBOTO IMYHKTY MEPEXi K cymMa BTpAT HAMPYTH HA BCIX AUISHKAX, MOCIITOBHO
PO3TalIOBaHUX MK IEeHTPOM KuBJeHHs [[2K 1 KiHIIEBUM IMTyHKTOM MEpexi.
Brpatu nanpyru B % BU3HAYAIOTHCS:
AU % :ﬁ—u-lOO%. (2.32)

H
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Brpata nanpyru Ha nuisHui A-1 g Bapianta mepexi 1, %,
AU o 11% = % -100%=9,2-:100/110=8,4.
H
Brpara nanpyru Ha nuisHui 1-2 ni1s Bapianta mepexi 1, %,

AU 44191% = % :100%=5,9-100/110=5,4.

H

SIku1o BTparta HaNpyry B CXeMi MEePeBUILYE MPUIYCTUMY BETUYUHY, TO B 111
CXeMl Ha OJTHOMY YM JEKUIbKOX JUISHKaX BapTO 30UIBIIMTH IMEpepi3 MPOBOY.
Sxuo 1 Mipa He NPUBOJUTH MO0 OaKaHOTO pe3yNbTaTy, TO BapTO MPUUHATH Y
BapiaHTi OUIBII BUCOKY CTYIIHb HAMpPYrd, YU TMEPErJISHYyTH NPUUHATHI BapiaHT
Mepexi. Y 1IbOMY BHUMAJKy BapTO MOBTOPUTHU PO3PAXyHOK 1 BUOIP HOBHUX MapoK
IPOBOJIB 1 BUKOHATH IXHIO MEPEBIPKY 32 BCIM YMOBAM.

Hns  npinsaku  A-1-2 (auB.  puc. 2.10) Haiibuiblia BTpaTa Hamnpyru
BU3HavyaeTbes %0:

Ugea-1-2% =U . 411% +U ;121 %=8,4+5,4=13,8%>15%. (2.32)

VY 3B’s13Ky 3 TUM, 10 Ha JUIsHIN A-1-2 BTpaTH Hampyru MepeBIpPIIyIOTH
JIOIYCTUMI, CXeMa BapiaHTy | He 3a70BOJIBHSE AOMYCTUMOT BTpaTu Harpyru 15%.

Pe3ynbpTaT mepeBipku MEpek 1Mo BTpATi HAIPYTH MPUBOASITHCS B Ta0. 2.5.
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Tabnuus 2.5 - [lepeBipka Mepesx 1o BTpaTi HANPYTU

(2€72) % ‘NV ‘MHELIY BH
niAdueH eredig

8,4

5,4
12,2

6,0
11,1

4,0

10,9

6,0

(62°'2) 9 ‘NY 'TIHBLIT €H
niAdueH eriedig

9,2

5,9

13,4

6,6
12,2

44

12,0

6,6

(€7 "rger) “dveIN €0
‘INIHELTY BH 9LOTHXALOLI BHEULINEBI ]

42,5

25,0

18,7

26,1

17,5

25,0

18,7

26,1

(€T "rger) 1IN "0d|
‘IIHEIY BH 9LOTHXALOL BHAULNY

82,0

O6pusB

40

30
42

42

40

30
42

(7 roeL) WO ‘7Y ‘MMHELIL]

BJOIIIHRL OJOHIO dILI0 UMHEULIBI ]|

15,1

10,3

40,9

15,7

31,9

9,9
40,2

15,7

(' "roeL) WQ ‘Hpity ‘IMHELIL

BJOIIHEL OIOHIO dII0 UMHEULY Y|

4,5

9,9
23,8

7,4
18,6

5,8
18,9

7,4

("¢ ~ugel)

W V10| ‘UMHELITY RHUXEO]T]

37,4

74,8

23,1

95,7

37,4

74,8

23,1

95,7

37,4

(T "1geL) ‘WO * X
¢ ‘M [ eH Arododu dino UMHEUINRI]|

0,405

0,413

0,444

0,427

0,420

0,427

0,427

0,420

0,420

(7 "Iroel) WO 04 ‘W | H D) ‘wedd
0z nduo Arogodua dio UUHEUINY)

0,120

0,162

0,428

0,249

0,198

0,249

0,249

0,198

0,198

Arogodu exdepy

AC-70/11

DKOdOW BMHEI]T

A-1 | AC-240/32
A-2 | AC-185/29

1-2

A-3 | AC-120/19
A-4 | AC-150/24

A-1 | AC-120/19
A-2 | AC-120/19
A-3 | AC-150/24
A-4 | AC-150/24

1Herdeg

1

2

Nam.
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2.6. BuOip TpancgopmaTopiB Ha miACTAHUIAX CIOKMBAYiB

VYcraHoBKa Ha MiJICTaHINT JIBOX OJIHAKOBUX TpaHc(opMatopiB 3abe3mnedye
MIHIMQJIBLHO HEOOXIIHY HaAINHICTh eJeKTpornocTadyanHs croxuBadie [ 1 I
KaTteropii 1 € €KOHOMIYHO HAHOUIbII AOUUIBHUM pilieHHsIM. [Ipu BiAKIIOYEHHI
OJIHOTO TpaHcpopMaTropa MEpPEeBAHTAXKEHHS JPYyroro TpaHchopMaropa, IO

3aJIMIIAEThCS Y poOOTi, He MOBUHHO mnepeBuiyBaTtyd 40%. HeoOxinHa NOTYXHICTh

TpaHcHopMaTopiB (S,,,4y ) LOPIBHIOE

S,e06:=(0,6-08)-S =0,7-S , (2.33)

IS S - moBHa HOTy)KHiCTI) BYy3Jla HABAHTAXCHHSA B pe}KI/IMl MaKCHUMaJIbHUX

HaBaHTAXXCHb.
Jns Byznma Nel moBHa TOTYXKHICTh BYy3JIa HABaHTAXKEHHS B PEXKHUMI
MaKCUMaJIbHUX HaBaHTakeHb, MBA,
P
COSgy

=42/0,923=45,5 .

S1=

HeoOxigHa notyxHicTh TpaHnchopmaTopa, MBA,

S,006:1=0,7 - $1=0,7-45,5=31,9.

ITo BemnmumHi S,,,5, BUOMparOTb TpaHCHOPMATOPU 3 HAUOIMKUUM
CTaHJApPTHUM 3HAUEHHSM HOMIHAJIBbHOI MOTYXHOCTI S,,, . s By3ma Nel

BUOMpaemo mo Tabdn. A.7 tpancopmartop tuny TPJIH-25000/110. HomiHanbHa
MOTYXHICTh TpaHchopMaTopa

S,m= 25 MBA.
Sxmo onuH 13 BUOpaHUX TpaHCHOPMATOPIB BIAKIIOYAETHCS B aBapiiHOMY

pexuMi, TO TMepeBaHTaXEHHs JAPYroro BuUOpaHOTro TpaHchopmaTopa, IO

3QJIMIIAETHCS Y poOOTi, HE MOBUHHO nepeBuiyBatu 40%.
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Bennuuna nepeBaHTa)XeHHsI BUBHAYAETHCS B aBapIMHOMY PEKUMI:

Sa = Sum_ 10004 (2.34)

Hm

AS =

Jlist By3na Nel BennunHa nepeBaHTaXKEHHS B aBapIiHOMY pexXUMI

AS; = w .100% =(45,5-25)-100/25=82,0 % < 40%.

uml

Jlotpumanns ymoBa (2.34) nmo3Bossie 30epertd TEpMiH CIYyXOH 130JIs1il
TpaHcpopMaropa B Mexax HopMaTtuBHoro. [lapamerpu TpanchomaTopa 6epeMo i3
Ta0munp A.6, A.7.

PesynpraT po3paxyHky mnpu BuOOpi TpaHchOpMATOpIiB NPUBOIATHCA B
Tabm. 2.6., BuOip Tpancpopmatopis — y Tadid. 2.7.

U2uom,

Ta6mums 2.6 - Pesynbrat po3paxyHKy 1pu BHOOpP1 TpaHCHopMaTopiB

HavimenyBaHHs By37a
AKTHBHA MOTYKHICTh
HaBaHTAXXCHHS BY3Jia y
MakcuMalibHOMY pexumi, P, MBT,
Taou. 1.1
PeakTrBHA MOTYXHICTh
HABaHTaXXCHHS BY3Jia y
MaKCUMaJIbHOMY pexumi, Q.
MBAp, Ta6m.1.1
[ToBHA MOTYXXHICTh HABAHTAYKECHHS
By3JIa Y MAKCUMAIIEHOMY PEKUMI,
S, MBA
Heo06xigHa mOTYXHICTh
TpaHnchopmaropa, S,e.os, MBA
CranmapTHa Hanpyra JAUISHII, 10
PKUBUTH TpaHchopMmatop, Ui, KB,
Tabm.2.1
BroprHHa HOMiHaIBHA HAIIPYyTAa,
U, kB, Tabm.1.1 Ujyoy ,KB

42 17,5 45,5 31,9 110 6

40 25,0 47,2 33,0 110 6

18,7 35,4 24,8 110 10

AIWIN|F-
w
o

42 26,1 49,5 34,7 110 10
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Taonus 2.7

‘umxad Awonuidede g edorewdogonedy
KHHOXEBLHRE0doU BHURUIOE

82,0
88,8
41,6
23,8

%
%
%
%

04" MIAdreH sHHeFOIrAI0d rHed |

+9x | 1,78
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+9x | 1,78
+9x | 1,78
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2.7. Po3paxyHOK BTPAT MOTYKHOCTI i eJleKTpoeHeprii

Brpartu cknagaroTbes 13 BTpAT y JiHISIX 1y TpaHChopMaTopax.

2.7.1. BrpaTu noTy>XHOCT1 Ha JUISTHKAaX y JIHIAX BU3HAYal0Thes, MBT:

2
. R
APz =( Soin ] A (2.35)

1€ - Syjy; - NOBHA MOTYXHICTh IIIsiHKA, MBA

Somi =V Pén + Q8 - (2.36)

Uiy - CTaHAAapTHA Hampyra nuisHii, kKB, ( mpuBenexo y tadm. 2.1.);
R Tany AKTUBHUH OITIp OJHOTO JaHIlfora Ha AuUTgHI, (Taba. 2.5.);

N - KUIBKICTH JAHIIOTIB Ha AUIsAHI, (Tabma. 2.5.);
P,;, - @KTHBHA MOTYXXHICTh AUIAHKH, MBT, (Tab1. 2.5);

Q,;, - PEAKTHBHA NOTYXHICTh AinstHKN, MBAD, (Tabx. 2.5.).

Hamnpukmnan, moBHa moTyXHICTh AUTSIHKH A-1, Bapiantl ,MBT,

Spimt = Pl +Q8in1 =(50,4%+24,72)05=56,1.

Brpartu motyxuocTi Ha aunsHIl A-1 (BapuanTt 1), MBT,

2

. R

APamA1=( S‘Wﬂj ranydl _ 56 1/110)24,5/1=0,38,
Uoinnal N4

Brpatu enexrpoeneprii Ha AUISHII MEPEX1 BUSHAYAIOTHCS:
7€ 7 - 4aC MaKCUMAaJIbHUX BTpPaT, TOJIMH,

r=(0124 + 1;%)2 .8760=(0,124+5600/10000)2-8760=4098.  (2.37)

ne 1, - TpUBaJIICTh BUKOPHUCTAHHS MAaKCHUMAJIbHOTO HABAHTAXKEHHS JUISTHOK
MepexKi, TOJIUH, (BUXI1JIHI IaHH] IPOCKTY).

s guistnku A-1 BTpatu enekTpoeHeprii

Nam.

Jlnct] Ne gokym.
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AWy, 11 = APy 41 -7 =0,38-:4098=4795 MBtTog,

PesynbTaT po3paxyHKy BTpaT MOTYXHOCTI i enektpoeneprii B JIEII
MpPUBOJATHCS B Tab. 2.8.

2.7.2. Brpatu y tpancpopmaropax.llpu po3paxyHKy BTpaT HOTYX HOCTI B
TpaHchopMaTropax AOLUIBHO BU3HAYMTU BTPATH AKTHUBHOI MOTYXHOCTI B CTajl

(manpukian s Bysna Nel), MBT,

AP =Npyp1 - Pra -10_3=2-27,O-10'3:0,054. (2.38)
zie Ny, - KUIBKICTh OAHOTHITHUX TPAaHC(OPMATOPIB Ha MACTAHIIL, IIT. Y HAOMY
NPUKIani Ny, =2.

P,1- HOMIHaIbHI BTpaTH X0JOCTOr0 XOAy TpaHchopmaropa ans Bysna Nel

(xaTanoxHi ganH1), kBt, 13 Tadmn. 2.7.

BTPATH aKTUBHOI MOTYHOCT1 B M1/l TpaHnc@opmaTtopis st By3na Nel, MBT
2
_ 1 St -3_ 10°3. 2_
AP, =—Pq-| 22| -107°=(1/2) 129,0-10 -(45,5/25,0)°=0,214 MBT, (2.39)
Nmp1 Sl
ne P, - HOMIHaIBHI BTpaTH KOPOTKOIO 3aMMKaHHs TpaHcpopMmaTopa Ajsl By3ia

Nel (katanoxxHi manHi), kBT, 13 Ta6:1.2.7,
S1 - cnokuBaHa TOBHA MOTYXHICTh HaBaHTaXeHHsS By3na Nel y MakcuMaibHOMY
pexumi, MBA, (Ta6:. 2.6);

S,1 - HOMIHaNbHa MOTYXHICTh TpaHchopMaTopa ajs Bysida Nel mo karasory,

MBA, (tabmn. 2.7).

Nam.
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Tabnuus 2.8 — Po3paxyHOK BTpaT MOTY>KHOCTI Ha JUISTHKAX y JIHIAX

Mid/ o1 LN HOpP]
‘pradon A 1rrdondodiord niedig

18716
17347

TOL.LGIN MNP XeMHEII| | —y ol~lalolat]~
o|lo|J | F|w|lo|d|d|w
eH [rdondodiars niedig S| F < ISISISIRIZFIK
N~ ™
LGN ‘Y0 qp ‘Drodon XeMHEIY] %, nA/_m
X106 BH ILOOHXALOL Uledrg
L ‘0P o|oo| || ©|w|N|o|w©
ot~ =S SIS
4
IHEITY BH [100mKALon uiedig) 75| 2 =N = S 5| 5 S
"7 "ITQRL) ‘WO Moy TITHEITY BH
(' "rges) WO "Ry MHEIT BH) || ool | oo |||
eroinHer 0J0HTO0 diio uHHIUINY| < [N |03 | Q=00 | K| K|~

(T’ ‘roe1)

‘U ‘ITHELIY ©H 9LIOITHRL ILOIIITY]

(T'C ‘roer)

‘g ‘"N ‘e1AdieH BHAIBHINOH

110
110
110
110
110
110
110
110
110

"7 'roew) ¢ OIS YO IN SN
r10g ‘UMHELIT 9LOTHXALOL BHEO[ (L0 ||| | S| ™| <
"7 'roex) ‘d e e RS S b D S e et
(9°T mroer) “dVEIN 00 | 2| NG| S || 5| o5 | &
. N AN | [N | N
VDHELT 9LOTHXALOL BHEULNBI ]|
< |©
e . S S ANy
(9°C roeL) LGN d| o1 | 5| B | S| T |2 |3
‘IHELTYT 9LOTHXALOL BHEULNY|
IR AN
—
DKOdOW BMHEI]T Bl A It It Bl
— AN

1Herdeg

Nam.

Jlnet

Ne nokym. Moanwuc | darta

1 001.000.000 M3

JNncr

49




CymMmapHi BTpatH y Tpancopmaropax Bysna Nel, MBT,
APyp1 = ARq + AP, 1=0,054+0,214=0,268. (2.40)
Brpatu enexktpoeneprii B  TpaHcpopmaTopax OKpeMoi  MiACTaHIlIL
BU3Ha4daroThcsa, MBTTO] :
AW,y = AW, + AW, = AP, - T+ AP, -7, (2.41)
ne T —gac po6oTu TpanchopmaTopiB y poiii, 8760 roaus;

7 - 4aC MakCUMaJIbHUX BTpPAaT, TOAWH,

r=(0124 + I&%)Z .8760 =(0,124+5600/10000)>8760=4098,  (2.42)

n€ T noye - TPUBANICTh BUKOPHCTAHHS MaKCHUMaJIbHOIO HaBaHTaKECHHS
CIIO’KMBAYMUB, Y IPOEKTI
T chooe =T ,,=5600 ron/pik.
Brpatu enexrpoeneprii B TpancopmaTtopax miacraniii Nel, MBt-ron

AW 1 = AW, g + AW, 3 = AP - T + AP, 1 - 7 =0,054-8760+0,214-4098=1350,0.

Po3paxyHok BTpaT y TpaHchopmaTopax npusesieHo y taom.2.13.

M1 001.000.000 M3
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MId/ oI LgIN
‘dowduip 7 ‘rodon xedoremdodonedl)

4939,0

g 1Lidonoodiors niedida tHdewA)

MId/ oI LgIN
‘duipn 7 “erreka xedorewdodonedy

1350,0
1415,6
1001,7
1171,7

g [1.1dondodidors uredid tHAdeWA)

LHN
dowdut 17 ‘tcdodow xedorewdodonedy D
g 100mkAron uredrd dews)) <
L ‘dut g7 “prreAa xedorewdod@onedy oo | <r |on | <
g Y ¢ 3 peafaedbss
a 1oomxAron uiedia mdendd S| S SIS
‘ < ([O|O (N
TGN VP ‘errekd aidorewdodonedy QY|
W € 1oomkAron uredig| < (2|2
<t st ey
TGN ‘g ‘errekd aidorewdoponedn B |9 (9|
1rerd g woomxAron uredrg < | (<<
o|o|o|o
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) NN | N~
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oI1oxMLodox nredid IHIIBHINOH]
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27,0
36,0

g g ‘tdoremdogonedy

K AT0X 0101001r0X Uledid ITHAIBHINOH]

‘
VAN 'S
‘Aiorrerex ou 1rrekd £ edorendodonedr
9LOTHXALOI BHAI'BHINOH]
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25,0
25,0
40,0

VAN 'S ‘Twmkod AWOHIIrEWHONEIN

45,5
47,2
35,4
49,5
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Tabmuis 2.9 — Po3paxyHOK BTpaT MOTY>KHOCT1 y TpaHchopmaTtopax

eIreAd BHHRIAHOWHERH

1 001.000.000 M3
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2.7.3. BrpaTu B eleKTpUYHOT MEpEX1 BUBHAUAIOTHCS:

Nam.

AP yop = APpyinyep + APy (2.43)
ne AP, AP, - BIpaTH B JiHIX 1 B TpaHCQOpMATOpax,(tabdm.2.8, 2.9).
Brpatu noryxHocti 1715 Bapianty 1, MBT,
AP yiop1 = AP pinnep1 + APy =4,57+0,939=5,51. (2.44)
Brpatu noryxHocTi s Bapianty 2, MBT,
AP yiona = APyiyeps + APy, 4 =4,23+0,939=5,17. (2.45)
Brpatu enexrpoeneprii ains Bapianty 1(ta6:1.2.8, 2.9), MB1/pik,
AW y1ep1 = AWpinep1 + AW 1 =18716,00+4939,0=23655. (2.46)
Brpatu enexrpoeneprii s Bapianty 4(ta6:1.2.8, 2.9), MBT/pik,
AW yiopa = AW pinpepas + AW,y ,4=17347,00+4939,0=22286. (2.47)
Jluct
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PO3JILI 3

KOMIIEHCALISA PEAKTUBHOI NOTYKHOCTI

Opniel 3 HaOUTBII €()EKTUBHUX 3aX0/11B JJII 3MEHUIECHHS! BTPAT MOTYKHOCTI
€ KOMIIGHCAIisl PEaKTUBHOI MOTYXKHOCTI, KOJIM JJKepesia PeaKTHBHOI MOTY>KHOCTI
BCTAHOBIIOIOTHCS MOOIU3Y CHOXHUBadiB. [Ipu 1IbOMy Mepeska BHUIIE MiIKITIOYCHHS
komnercytoun npuctpoiB (KII) po3BaHTaxkyeTbcs Big MpOTIKaHHS PEaKTUBHOI
notykHocti. Ile Beae M0 3MEHIIEHHS CTPyMYy B MeEpexi 1, SK HaCHiIoK, 0
3MEHIIICHHS BTPAT aKTHUBHOI MOTYXHOCTI AP, 3MEHIIICHHS BTpaT €JIeKTpOeHeprii
AW , 3menmenHs Brpat Hanpyrd AU . Bubip moTyxHOCTI perjameHTyeTbes [4,
5,11]. 3 eKOHOMIYHOI TOYKHM 30py HAHOUIBII EKOHOMIYHOIO € CIOXKHBaHa

peakTHBHA TMOTYXHICTh BY3JIOM HaBaHTaXeHHA Q.. , fKa BH3HAUYa€ThCS 32
dbopmyioro:
Qex =P - 19@ (3.1)

ne P - makcuManbHE 3HaY€HHS aKTUBHOI MOTY>KHOCTI By3Jla HABaHTAXKEHHS;

tg ., - EKOHOMIYHE 3HAUEHHS TaHT€HCA, 10 3aJA€ThCS JUIsl EHEPIOCUCTEMH B
3aJIeKHOCT1 BiJ BHUINOI Hampyru Mepexi. s xuBwibHOI Hampyru 35 KB
t9¢,,=0,23; 110 kB — tg¢,,=0,28; 220 xB — tg¢,, =0,32.

s mepexi U, =110 kB npuitmaemo

1= 0,28
JUis OTpUMaHHA €KOHOMIYHOTO 3HadyeHHS (J@,, B Mepexi, 10
MPOCKTYETHCA, TpeOa ycTaHOBUTH KoMreHcyroun npucTpoi (KIT) 6inst cioxuBaviB
(Ha mMiACTaHIIAX) HA CTOPOHI HHU3bKOI Hampyru. PeakTuBHa NOTYXKHICTh

komneHcytouux npuctpoiB KII BusHavyaeThes 3a popmyiioro:

Jlnct
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QKnp = Q - QeK ) (32)
e Q - MakcHMasbHE 3HAUEHHS PEaKTUBHOI IIOTY>KHOCTI By3J1a HABAHTAXKCHHS.
OueBugno, mo skmo Q <Q,. , TO HEOOXIAHOCTI B KOMIIEHCAIll

PEaKTUBHOI MOTYKHOCTI HEMAE.
HaiiyacTilme Ha CHOXHMBYMX MIJCTAHLIAX VY SKOCTI KOMIIEHCYHOYHUX
npuctpoiB KII BUKOpUCTOBYIOTHCS KOHIEHCATOPHI OaTapei y BHUII KOMIUIEKTHHUX

ycranoBok tumy KV. 3riaxo [6,7,11] ixui noryxHocTi Q. PIBHI: IPH BTOPHIHOT

(HM3BKO1) HANIPYTH

U,,=6 xB-0,3; 0,4; 0,45; 0,675; 0,9; 1,125; 1,35; 1,8; 2,7 MBAp;
npu U,, =10 kB - 0,4; 0,45; 0,675; 0,9; 1,125; 1,35; 1,8; 2,7 MBAp.

Y Bumaaky Quu, <Quymin . KoMmeHcytounit  mpuctpii  KIT  me

BCTAaHOBJIIOETHCAI.
Buznauupiim PO3PAXYHKOBEC  3HAYCHHA HOTy}KHOCTi KOMIICHCYIOUYHX

NpUCTPOIB Q) , HEOOXINHO MiAIOpPaTH KOMIUICKTHI KOHJCHCATOPHI YCTAaHOBKH

s i peasizanii, ado0 BH3HAYUTHU KiJIBKICTh OKPEMHX KOHJICHCATOPIB, SKHUMH
PO3paxyHKOBa MOTYXHICTh KOMITeHCYroun npucToiB KII Moxe Oyt peanizoBaHa.
Axmo miacraniis 2-x TpaHchopmaTopHa, TO TNpH BUOOpi KoMruiekTHUX KII
HEOOXIJTHO IMaMm'siTaTH, 110 BOHW TMOBHWHHI OyTH pO3HECEHI Ha ITJICTAHIII Ha MBI
CEKIIi MUH 31 CTOPOrH HU3bKOi Harpyru 6-10 kB, ToOTO iXHS KUTBKICTh MOBHHHA
Oytu kpatHa aBoM. [Ipu Bu3HauYEHHI KITBKOCTI OKpEMUX KOHACHCATOPIB YHCIIO iX
MOBUHHE OyTH KpaTHE 6, TOMY 110 BOHU OyayTh PIBHOMIPHO pPO3HECEHI o (a3zax i
O CEKITISX IIHH.

TakuMm 4MHOM, MOTYXHICTh KOMIIeHCYIounX npuctpoiB KII posnoainserses
HapiBHO Ha KOXHY cekimito muH 6-10 kB mimcranmii IIC, TOOGTO KUTBKICTH
onnotunHuXx KII moBuHHa OyTH KpaTHa 2 TIpU JABOXOOMOTYBAJBHUX YH
TPHOXOOMOTYBAJILHUX TpaHcopmaropax, qu aBTOTpaHchopMaropax,

BcTaHoBMOBaHuX Ha miactaniii [IC (manpukman, tuny TM, TMH, TAH, TATH,
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ATAUTH), 1 kpatHo 4 — mpu TpanchopmaTopax 3 PO3ILICILIEHOI O0OMOTKOIO
Hx4o0i Hanpyru (tuny TP/IH).
VY nojmanmpmMx po3paxyHKax BapTO BPaxOBYBaTM HE PpPO3PaXyHKOBY

HOTY>KHICTh KOMIIEHCYIOUUX NMPUCTPOiB Q,,,, @ BCTaHOBIEHY Q) -

[ToTyXHICTh CHOKMBAUIB MicCsl KOMIIEHCALli PEaKTUBOI MOTYXKHICTI B Y311

HAaBaAHTAXXKCHHS BU3HAYAETHCA .
Sipn =P +§(Q —Qqy ).
EKOHOMi‘{Ha CIIO2KMBaHa peaKTI/IBHa HOTy)KHiCTB By3J'IOM HAaBAHTAXCHHS NQI

Q.1 BU3HAYAETHCS:
Q€K1 =P - 19 @ey =42-0,28=11,8 MBAp.
Po3paxyHKOBa peakTHBHA IOTYXKHICTh KOMIIEHCYHOUUX HpucTpoiB KIT mis

By3JlIa HABAHTAKCHHA Nel Bu3Hauvaerncs:

QKpO31 =Q1 —Q,x1=17,5-11,8=5,7 MBAp.

Bubupaemo TpudasHi KOHIEHCATOpHI yCTaHOBKU uid Hampyru U,, =6 kB

tunty KY notyxHicTio
Qyem1= 0,45 MBAp.

Huns tpanchopmartopa tuny TPJIH-25000/110 nBox oOmoTouHOro 0e3
pO3IIEIJIEHHSS BTOPUHHOI OOMOTKHM (BificyTHS OykBa P y mo3HaueHHl THImy)
KUIbKICTh yCTAaHOBOK TIOBUHHA OyTH KpaTHa 2 (nBa TpaHchopMaTtopu Ha
miactanmii). ToMy BHOMpaEMO KUIBKICTh KOHACHCATOPHUX YCTAaHOBOK JIJIs
miactagmii Nel

Nyem1= 8 W

dakTUYHA TOTYKHICTh KOMIIEHCYIOUOTO MPUCTPOIO Ha miacTaHIlii Nel
Qqul = nycml . chml =8-0,45=3,6 MBAp.
PI3HHIST MDK TOTPIOHOKO MOTYXHICTIO KOMIICHCYIOUNX HPUCTPOTB Q951 1

(aKTUYHOIO TOTYXKHICTIO KOMIIEHCYIOUOTO MTPUCTPOIO Ha mifacTaHIiii Nel
QKp031 - Qqul
Qugp1

AQ, 1 = :100% =((5,7-3,6)/3,6)-100%=58,3% < 5%.
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PeaktuBHa moTykHIicTh nifcTaniii Nel miciist kommeHcarii

QKpnl = Ql _QK¢1:17,5'3,6 :11,8 MBAp

Po3paxyHoK KOMIIeHcallili peakTUBHOI MOTYKHOCTI 1 BUOIp KOMIEHCYIOUYHX
MPUCTPOIB MpUBEAEHO y Tabm. 4.1.

I3 mxepen [6,7,12] ninOupaemMo KOMIIEHCYIOUI IPUCTPOT 13 KOHICHCATOPHUX
Oatapeil 1 KOHJIEHCATOPIB TAKUM YMHOM, L0 PI3HULA MK NOTPIOHON MOTYKHOCTIO
komreHcyrounx npuctpois KII B mepexi (Ha BCIX MACTAHUIAX) Quppeyy 1

i 0
noTyXHiCTI0 BCTaHOBICHHUX KII Qypcyy, HE mepeBuinyBana 5%. Ilpu Takomy

BUOOp1 (HaOopi) KoMIecyrouux MNpucTpoiB y Tabn.3.1 pomyckaemo, 110
QKp03=Qqu'

Tabnunsa3.1 — KommeHcatiis peakTUBHOT MOTY>KHOCTI

= | & =

o T O S5 A2 om <

o . - = ) <J: = - Q,

S g ¥ g < 2 m o = B <

SEIEE| S |ES|5 ¢ s <

S Kl 3 E| 3 | > E B ST

Ol @ 9 = 2 5] = & ol

S &l s & | E °c ol e &S - )

8 > T > i = Y2 O ) ‘g

= 2| a8 = = S =] 20 =

a 215 8| E 2 Z| 5 3 S o ¥
. o =& 'E A 5 = o | B n s
= Z 3l % 5 2 X | % = > =
=1 T S 2 < & o E m o>
= £ 2|l 2 2 | Z S £ | & > =
s > S| e § & &z | o & s 5 2
5 S 2| B 2| o = 8| E S 2 F =
Q ©] = = aa] o, o i
= E S| s S T TS| g E -9
o, T o> 2 > = S 5| 8 = s g

9 ) ) = m =
Q = S| g2 sS4 F = Q| 8 E =5 o <
= E 8| % 5d o S m| & x E8 & m
o 2 218 29 = = S = ¥ 5 s
T < ®m|pa @& o b > F <z 5=
1 42 17,5 0,28 11,8 5,7 421 +)111,8
2 40 25,0 11,2 13,8 40 | +j| 11,2
3 30 18,7 8,4 10,3 30|+j|8,4
4 42 26,1 11,8 14,3 421 +) 11,8
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PO3/ILI 4

PEXNMU EKCIJIYATAIUI EJIEKTPUYHOI MEPEXKI

Po3paxyHOK OCHOBHUX PEXKMMIB BUKOHYIOTH [JIs BU3HAUEHHS IOTOKIB Y
JHIAX 1 TpaHcPopMaTopax, HAIPYT y BY3JOBUX TOUYKAX MEPEXKi, BUOOPY METO1B
PEryIIOBaHHS HAPYTH.

JI0 OCHOBHUX PEKHUMIB BIIHOCATH: PEKUM MaKCUMaJIbHOTO HABAHTAXEHHS,

MIHIMQJIBHOTO HABAaHTAXEHHS 1 HAMO LTI BXKKUH TICTsIaBapiiHUN PEXKUM.

4.1. Pe:xuM MaKCHMAaJIbHOI0 HABAHTAKEHHSA

Po3paxyHOKk TOYMHAIOTH 31 CKJIaJaHHS CXEM 3aMillleHHs, OIMOopiB Ta
npoBigHOCcTeH. JIyIst JIiHIN (IUISHOK) Il TapaMeTpy BU3HAYEHI1 , BOHU IPHUBEICHI Y
Taba. 2.12. Crnodatky 300paxyeThCsi BUX1JIHA CXeMa B OJHOJIIHIHHOMY BUKOHAHHI
(puc. 4.2a). TpanchopmaTopu 3 pPO3MICIUICHOD OOMOTKOI HHM3BKOI HAIPYIrH
BBOJATHCS B CXEMY SK 3BHYaliHI JBOXOOMOTYBajbHI. Ha cxemi BKa3yeThcs
nosxkuHa koxkHOi1 JIEII, Mapka mpoBoay 1 KUIBKICTh JAHIIOTIB, THI 1 KUTBKICTH
tpancpopmaropiB Ha [IC, HaBaHTa)KeHHS BY3JIB y PEXKUMI MaKCUMaJIbHUX
HABaHTAXXEHb MICJS YCTAHOBKU KoMTmeHcaniiaux npuctpoiB KII.

Jlam  po3paxoBYIOTBCS BTPAaTH TMOTY)KHOCTI B JIBOXOOMOTYBaJbHUX
TpaHcopMaTropax CHOXKHBYHX IIiJCcTaHIii. BoHM HEoOXimHI HE TUIBKH IS
BU3HAYCHHS PO3PAXyHKOBUX HABAaHTAXKECHb, ajieé 1 IS OIIHKA €(EeKTUBHOCTI
3axX0JiB MIOJI0 3MEHIICHHS BTPAT IMOTYXHOCTI B TpaHchopmaTopax. JlOUiIbHO
BH3HAYUTH OKPEMO BTpaTH B cTaii ¥ y mimi. Cxema 3amilieHHs TpaHcpopmaTopa

npuBesieHa Ha puc. 4.1.

Jlnct

Nam.

57

NMuet]  Ne ! Fin (—p
R }




Pucynok 4.1 — Cxema 3amiieHHs TpaHnchopmaTopa

Po3paxyHKOBI mapameTpu CXeMH 3aMillleHHd TpaHchopmaTopiB. SKmio Ha

MiICTaHIlli BCTAHOBJIEHO TPAHC(POPMATOPH 3 PO3UEIIEHHSM BTOPUHHOI OOMOTKH,

TO BOHH BBOIATHCA B CXCMY K 3BHYaNHI )1BOXO6MOTyBaJ'IBHi.

AxTHBHUH omip 0OMOTOK TpaHchopMaTopa Bu3HauaeMo, OM:

2
P, -U
10~ -S;,
PeakTtuBHU# omip 06MOTOK TpaHchopmaTopa BuzHauaeMo, Om:
2
X = UBH UB;’. (4.2)
100-S,,
Jlist tpanchopMaTopiB 3 pO3UYETIICHHSIM BTOPUHHOT 00MOTKH, OM
2
2U,. -U
X PO = ’<2—BZH. (4.22)
10° - §,,
A Aueka A-1 1 IMizcranmig Nel
Jluct
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@
)

—

i =P+ jQKpnl

S, =42+j11,8

Pucynok 4.1a — Cxema nuissHkM A-1 eleKTpU4HOI Mepexi

HowminasibHa peakTUBHA MOTYKHICTB, III0 HAMArHiuye Tpancopmarop,

MBAp,

|
Qe = 105" Sn- (4.3)

CkrageMo IMOYaTKOBY CXEMY 3aMilIeHHS. 3aMiCTh €MHICHOI MPOBiTHOCTI
BBEJIEMO 3apsIHY MOTYXKHICTB JiHiT. B cxemi 3amileHHst TpaHcdopmaTopa 3aMiCTh
IIyHTa HAMArHIiYyBaHHs Bpaxyemo Tinky AS, =P, + JQ.. JIpa naniora miHii, aBa
TpaHchopMaTopa Ha MiJCTaHIIIl 3aMIHUMO €KBIBAJICHTHUMU

Ryi Xy, _ Ry X1

Rdi/zeke :T; Xdi/zeke = 5 RT€K6 —7; XTexs :T

Jlaii ckiamaeMo cxemy 3aMilleHHs 3 TPUBEICHHUMHU HaBaHTXKECHHAMU (pHC.
4.20). IlpuBeneHHUM HaBaHTAKCHHSIM HA3WBAETHhCS HABAHTAKCHHS CIOKHUBAYiB
(HaBaHTOKEHHS MJIKIIOYCHO JO0 MMHWH Hu3bkoi Hanpyrm HH migcranmiit) 3
ypaxyBaHHSIM BTpAT MOTY>XKHOCT1 B 0OMOTKax TpaHchopMaTopiB (110 HA3UBAIOTHCS

HABAaHTAXXyBAJTBHUMH) 1 BTpAT MOTYKHOCTI XOJIOCTOTO XOay TpaHchopmaTopis

MiACTaHI].
A RA1/2 XA]_/Z 1 RT1/2 XT1/2
Jlnet
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9,3/2 16,0/2 2,54/2 56/2

Bl b

1Qs1/2 iQs1/2 | | 2AS,1 =2(P + jQc1) S1= P+ 1Qpm

2,41/2 2,41/2 2AS,1=2(0,027+j0,175) S1=42+j11,8

Pucynok 4.26 — CxeMa 3amilieHHs AUIAIHKU A-1 €IeKTpUYHOI Mepexi
Ha mijcraHiisx yctaHOBIIEHO 1O /iBa TpaHcdopmatopa (Ny; =2).

AKTHBHA MOTYXHICTh Ha BXOJl B OOMOTKHM TpaHC(HOPMATOPIB MIACTaHIII{

BU3Ha4YaeThCsl, MBT:
P, =(P+APr)= (4.4)
PeakTiBHA MOTYXHICTH Ha BXOJ1 B OOMOTKH TpaHC(hOpPMATOPIB MiJCTaHIIIT

BU3HauaeThcsa, MBAp:
ng = (an + AQT), (45)1
ne Q,, - peakTHBHA MOTY)KHICTh HABAaHTA)KEHHS BY3Jla Y MaKCUMAJIbHOMY PEXUMI

3 KOMITEHCYIOUHUMH IIPUCTPOsMH (3 Ta011.3.1)

[ToBHa TOTY)XHICTh Ha BXOJ1 B OOMOTKH TpaHCchOpMaTOpiB IMiACTAHITIT

BU3HaYaeThcsa, MBA:

Sax = Pax + iQqx =(Py +APF)+ j(Quuen +4Q7), (4.6)
ne P,, - akTHBHA MOTYXHICTh HA BUXOJ1 By311a Harpy3ku, MBT, (i3 Tadun. 3.1);
Qu, - PEaKTHBHA NOTYXKHICTh HA BUXO/Ii By3Jsa Harpy3ku, MBAp, (i3 Ta6:m.3.1);
APy - BTpaT aKTUBHOI IOTYXHICTI B 00MOTKax TpaHchopmaTopa, MBT;

AQ7 - BTpaT peakTHBHOI MOTYKHICTI B 00MOTKax Tpancdopmaropa, MBap.

Btpatn axkTuBHOI mOTYXHICTI B 00MOTKax Tpancopmaropa, MBrT,

BHU3HA4YAIOTbCA:

P?+Qu” Ry
2
U6H 2

APr = , 4.7)

Ut mmigcTtadmii Nel
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AP71=((42%+11,8)/110%)-2,54/2=0,20 MBr.
Brpatu peaktuBHOi MNOTYXHICTI B 0OMOTKax TpaHchopmaropa, MBAp,

BU3HA4YAIOTbHCA:

: (4.8)

quts migctanilii Nel BTpaTu peakTUBHOT MOTYXKHICTI B 0OMOTKax TpaHcdopmaropa,
MBAp,
AQ71=((42%+11,8%)/110%)-56/2=4,40.
AKTHBHA NOTYXHICTh Ha BXO/1 B 0OMOTKH TpaHcpopmaTopiB mifcTaHiii Nel
( bopmyna 4.4), MBt
P =(P,q + APry)=42+0,20=42,40.
PeakTiBHA MOTYXHICTH Ha BXOJ1 B OOMOTKH TpaHC(hOpPMATOPIB MiACTAHIIIT
Nel (4.5), MBAp,
Qex1 = (Qun1 + AQ71)=11,8+4,40 =16,20.
[ToBHa MOTYXXHICTh Ha BXOJ1I B OOMOTKH TpaHC(POPMATOPIB IS MiACTaHITIT

Nel Busnauaerncss, MBA (4.6)

S Pexl + JQ6x1:(42140+Jl6,20)

6xl =

AKTHBHA TOTYXXHICTh, IO TMpPHUBEJAEHA JI0 CTOPOHU BHCOKOi HAMNpyTH,
BU3HAYAETHCA:

P,y =Py + 2P, (4.12)

qurs miacranmii Nel, MBT,

Pnpl = Pexl + 2Px1 =42,40+2'27,0'10'3:42,45.

PeakTriBHA TOTYXXHICTh, IO TPHBEACHA 1O CTOPOHH BHCOKOI HAMPYTH,

BU3HAYAETHCA .
Qup = Qex +2Q; (4.13)

s mactaniii Nel, MBAp,
anl =Qgn + 2Qc1:16,20"‘2'175,0'10-3:16,55.

Jlnct

PB.141.190a.005 N3

Nam.

Jlnet Ne nokym. Moanuc | daTa

61




[loBHa TOTYXHICTh, IO NpHUBEAEHA JO CTOPOHM BHUCOKOI HAmNpyrH,

BU3HAYAETHCS:
Sup = Pup + 1Qup = (Pex + 2P, )+ §(Qex +2Qc) (4.14)
nis migcraniii Nel, MBA,
Supl = Pup1 + anp1:(42,45+j16,55).

Rap/2 X 4112
A 932 16,0/2 1
- v - l l -
1Qu1/2 1Qu1/2 Snpl = Pnpl + Janl
2,41/2 2,41/2 Spp1 =42,45+]16,55

Pucynok 4.28 — Cxema 3amimieHHs AUITHKA A-1 ¢ MpuBeICHHUMH HaBaHTAXKCHIMU

B puc. 4.2B Hemae cxeMm 3aMillleHHs TpaHCGOPMATOPIB, aje 3HAYCHHS
MOTY)KHOCT1, IO CHOXXHUBAETHCA, B Yy3Jax 30UIBIICHI Ha 3HAYEHHS BTpAT
MOTY>KHOCTI 0OMOTKaX 1 B cepJIeUHUKaX TpaHCHOPMATOPIB.

Po3paxyHKOBMM  HaBaHT@)XCHHSM HA3WBAE€TbCS CyMMa IMPHBEIACHOU
MOTY)KHOCTI 1 3apsTHUX MOTYKHOCTEH JIiHIM, 1110 3B’ s3aHi 3 By3JioM. Po3paxyHkoBa
aKTHBHA CIIOKHWBaHa MOTYXKHICTh TifcTaHmii, MBT

P,=P,, (4.15)

Po3paxyHkoBa peakTHBHA CIIOKMBaHA MOTYKHICTh MIACTaHITIT

Q, =(Q,,-Q,/2) (4.16)
s migcraniii Nel, MBAp,

Qp1=Qup1 —Qe1/2=16,55-2,44/2=15,35.

Po3paxyHkoBa criokuBaHa MOTYXHICTh By3:1a (ITiICTaHIIiT)
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S_szp+jQp:Pnp+j(an—Q6/2) (4.17)
g macranmii Nel, MBA,

Sp1=

Ppl + jQp1:(42,45+j15,35).

Ha puc. 4.2r npuBeneHa cxema 3aMmilleHHs TUISHKU A-1 ¢ mpuBeIeHHUMU

HaBaAaHTAXCHIAMU
Rap/2 X /2
A 932 16,0/2 1

:l_m

v -
Sp1=Pp1+1Qp1

S 1 =42,45+]15,35

Pucynok 4.2r — Cxema 3amimieHHs AUSHKE A-1 3 po3paxyHKOBUMH HaBaHTaXEHSIMU

Pospaxynku s auissHOK Mepeki 3BoauMo 10 Tabia. 4.1. Po3paxyHKoBI

MOTY>KHOCT1 HAHOCATh Ha CXeMU 3amimieHHs puc. 4.3 — 4.5.

3Haroui po3paxyHKOBI1 MOTYXKHOCTI IMiJICTAHIIIH, BU3HAYAEMO TTOTYKHOCT1 6€3

ypaxyBaHHS BTpaT MOTY)KHOCTEH Yy IiHIIX (TMOTYXKHICTh KIHI JiHIT S, ) 1

MOTY)KHOCTI 3 YpaxyBaHHSM BTpAT y JiHIAX (Ha MOYaTKy JiHil S, ).

s ninsakna A-1

S1=Pa+ 1Q,1= Sp1=Pp+ jQpl =42,45+)15,35 MBA (4.18)
AKTHBHA TIOTYXXHICTh Ha TIOYATKY JIiHIT BU3Ha4YaeThcsa, MBT:
P, =P +AP4. (4.19)
PeakTriBHA IOTYXHICTH HA TOYATKY JiHIT BU3HAYaeThesi, MBAD:
Qu1 =Qx1 +AQ .41, (4.20)
[ToBHA MOTYXHICTH HA TTOYATKY JIiHI BU3HAYaeThCs, MBA:
Sp1=Pu1+ Q. (4.21)

ne AP y4q - BTpaTu akTUBHOI IOTYXHOCTI y JiHiT Ha AutsHIl A-1, MBT;
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AQ 41 - BTpaTu peakTUBHOI OTYXHOCTI y JiH1T Ha AuTsHII A-1, MBAp.

BrpaTtu akTUBHOI MOTY>KHOCTI1 y JiHIT Ha auIsHUL A-1, MBT

P4+Q4 Ry _ 2 2 2 _
APy = 5 . =((42,45°+15,35%)/110)-( 4,5/2)= 0,38, (4.22)

n
H

ne R 4 - akTBHHMIA OIip OAHOTO MPOBOAA AUTsHII, OM, (3 Ta0I. 2.4, Riguy)

N - KUTBKICTH JIAHITIOTIB Ha AUISHIN (3 Ta0d. 2.4).

P7<21 +Q1§1 X _ 2 2 2 _
AQq = U > . " =((42,45°+15,35%)/110°)-( 15,1/2)= 0,78, (5.23)

H

ne R 4 - akTBHMI OMip OAHOTO MPOBOAA AUsHII, OM, (3 Ta0I. 2.4, Rigu)

N - KUIBKICTb JIAHITIOTIB Ha IUIHIN (3 Ta0d. 2.4).

AKTHBHA OTYXHICTh Ha TIOYaTKYy JiHiT A-1 BuzHauaeThcsi, MBT:
P.1 = P« + AP 41 =42,45+j0,38=42,83 (4.24)

PakTiBHA MOTYXHICTH HA TOYATKY JiHIT A-1 BuzHauyaeThcsi, MBAp:

Q,1 =Q,1 +AQ 41 =15,35+j0,78=16,62 (4.25)

Rpg/2 X 412
A 932 16,0/2 1

A

Su1=Pu+1Qn Si1=Pa + JQu
S, =42,83+16,62 S,1 =42,45+15,35

=

Pucynok 5.2r — Cxema 3aMilieHHs TUISHKA A-1 3 MOYaTKOBUMU 1 KIHIIEBUMU

HaBaHTAXCHAMMU

PesynpTaTi po3paxyHkiB 3BOAUMO y Ta0m. 5.2.
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Tabmuus 4.1 — Po3paxyHOK mapaMmeTpiB CXEMHU 3aMillleHHs TpaHC(hOpMaTOpiB

[To3Hauenns napameTpiB (popmynalllincranmi [[lincranu|llincran |[TigcTanid
03paxyHKy, TaOJl. BUXITHUX JAHHUX) g Nol i1 No2  |iist Ne3 |z No4
AKTUBHMIM omip 00OMOTOK TpaHchopmartopa,
Ry, OM, (5.1), (tabu. 2.7) 254 | 254 | 254 | 142
PeakTtuBHUIl omip OOMOTOK TpaHchopMmaTopa,
X7, 0w, (5.2), (tabu. 2.7) 56 56 56 35
HowmiHanbH1 akTUBHI BTpaTH y TpaHchopmaropi, 0.027 0,027 | 0,027 0,036
P, , MBrT, (Tabn. 2.7) ’
HomiHalbHa  peakTUBHA  MOTYXKHICTh, IO 0,175 0,175 0,260
HamarHiuye tpaHcdopmarop, Qq, kBAp, (5.3), 0,175
(tabm. 2.7)
AKTHBHA MOTYXKHICTh HABaHTAKCHHSI
nifgctanuii, P , MBT, (Tabmn. 4.1) 42 40 30 42
PeakTrBHA HOTYXHICTh HAaBaHTAKCHHS
nincranuii, Q,, , MBAp, MBT, 11,8 11,2 8,4 11,8
(Tabm. 4.1)
Btpatu akTUBHOI TMOTY>KHOCTI B OOMOTKax
Tpancopmaropa, APy, MBr, (5.7) 0,40 0,36 0,20 0,22
BTpaTtu peakTUBHOI MOTYKHOCTI B OOMOTKAaX
Tpancpopmaropa, AQy, MBAp, (5.8) 4,40 3,99 2,25 2,75
AKTHUBHa TIOTY)XHICTh Ha BXOJ1 B OOMOTKH
TpaHchopmaropiB mijactaniii, Py, MBT, (5.4) 42,40 40,36 30,20 42,22
PeakTHBHA TOTYXXHICTh Ha BXOAl B OOMOTKH
Tpanchopmaropis mincranmii, Qg , MBAp, 16,20 15,19 | 10,65 | 14,55
(5.5)
AKTHBHA TIOTYXHICTb, 1110 IPUBEICHA JI0
CTOPOHH BHCOKOI Hampyru, Py, , MBT, (5.12) 42,45 40,41 30,25 42,29
PeakTrBHA IOTYXHICTB, 1110 IPUBECHA 10
cTOpoHH BUCOKOI Hanpyru, MBAp, Q,,,, (5.13) 16,55 15,54 | 11,00 15,07
3apsHa €eMHa NOTYXKHICTh AUIAHKH, Q;, 241 4,82 6.25 2 44
MBADp, (Tabu. 2.4)
Po3paxyHKOBa aKTHBHA CIIOKMBaHA MOTY>KHICTh
mincranuii, P, , MBr, (5.15) 42,45 40,41 | 30,25 42,29
Po3paxyHKOBa peaKTHBHA CIIOKMBaHA
MoTYXKHICTH mixcTanuii, Q,, MBAp, (5.16) 15,35 13,13 7,88 13,85
Brparu peakTuBHOI MOTYHOCTI1 y JiHIT HA AUIsHIL A-1, MBAp
Jluct
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Tabmuus 4.2 — Po3paxyHOK HOTYXHOCTEW KIHIS 1 TOYATKY JIHIN
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= = =x o AN 2 - Q = N o =
=1 = = & | ES| 2| ¥, | E <
i Eo R B gd|EN| 2T s =
o | EC|E | EE| S|l |ea 5 ]
5 B | .4 T - 2 R|9 g|l=S|5§ =%
2o e L% = =X = = _l: aa)] S | = 5 —
T 3 S E|e °COoO| &T|BS | E £ E S g
€S »>E | 5 e -| E S| 8 S 2| E | &<
S 5 ~| F =2 S| o m S = R > o
2 o= — | B2 © 2| E | E Q| = e w =
Z 5 X < = = > ~ © _Q o = =~ <
= — T AS el oz X < = -
= g w 2 7|5 B oo B oo S == -~ M S
= -t s g2 T E| =E|l=EE|E | @ = O
= H i« < a = ST « o < = S ‘= =~ 2 i
o | s®@ |5 S E| S E|EBEE|EBS|E = |SE
< = A= | H <l BHlmE|lmE|<a | & H
A-1| 42,45 | 15,35 2 9,3 16,0 0,78 1,35 43,23 | 16,70
A-2 | 40,41 | 13,13 2 18,6 31,9 1,39 2,38 41,80 | 15,51
A-3 | 30,25 7,88 2 18,9 40,2 0,76 1,62 31,01 9,50
A-4 | 42,29 | 13,85 2 7,4 15,7 0,61 1,28 42,90 | 15,13

Po3paxyHKOBiI MOTY>KHOCT1 HAHOCATh Ha CXeMH 3aMilieHHs puc. 4.3 — 4.6.

A HinsHka A-2

2 Ilincranmis Ne2

@
)

Pucynok 4.3a — Cxema ninsiHku A-2 eJIeKTPUIHOT Mepexi

A | 186/2 31,9/2 1
- v -

JQ32/2 JQ32/2
4,82/2 4,82/2

Rpp/2

X712

2,54/2

56/2

<=

v

8_2 =P +QKp}’12

Sp =40+j11,2

l

2AS, =2(Py2 + jQc2)

S_2 =P+ jQKan

2AS 5 =2(0,027+j0,175)

Sp =40+j11,2

Pucynok 4.36 — Cxema 3amilieHHs TUITHKA A-2 eeKTPUIHOT MEpexi

Nam.

Jlnet

Ne gokym.

Moanuc

[ara
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Rao /2 X 4212
A |186/2 31,9/2 1
- v - l l -
Q5212 Q5212 Snp2 = Pan + JanZ
4,82/2 4,82/2 Snp2 =40,41+j15,54

Pucynok 4.38 — Cxema 3aMillleHHs JUITHKA A-2 ¢ IPUBEICHHUMH HaBaHTaXEHAMU

Rap /2

X 4212

A

18,6/2

31,9/2

i

Sn2 = Pn2 + JQnZ

S,» =41,80+15,51

-

SKZ = PK2 + jQK2

S, =40,41+j13,13

Pucynok 4.3r — Cxema 3aMilieHHs TUISTHKA A-2 3 TOYaTKOBUMU 1 KIHIIEBUMU

HaBaHTaXCHAMU

A Hinsnka A-3

3 Iigcranmis Ne3

@
)

—

% =P3+ QKpn3

S3=30+j8,4

Pucynok 4.4a — Cxema ninsiHku A-3 eJIeKTPUIHOT Mepexi

PB.141.190a.005 N3

Nawm. | Iluct

Ne gokym.
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Ras/2 Rps/2 Xpg/2
A [189/2 2.54/2 56/2

Bl s niion

X 4312
40,2/2 1

jQs3/2 iQis/2 | | 2AS,3=2(P,3+[Qc3) | | S3=Ps+ iQupn3

6.25/2 6,252 | | 2AS,3=2(0,027+j0,175) | | S3=30+j8,4

Pucynok 4.46 — CxeMa 3amillieHHs AUIIHKU A-3 €JeKTPUYHOI MEepexi

Raz/?2 X 4312
A 18902 40,2/2 1
- v .l l -
jQ;3/2 1Q;3/2 SnpS = Pnp3 + JanB
6,25/2 6,25/2 Snp3 =30,25+j11,00

Pucynok 4.48 — Cxema 3aMimieHHs JUITHKA A-3 ¢ MPUBEJICHHUMH HaBaHTAXKCHIMU

Rag/2

X 4312

A

18,9/2

40,2/2

Sn3 = Pn3 + JQnB

S,;3 =31,01+9,50

:l_m

4

SK3 = PK2 + jQK2

S,3 =30,25+j7,88

Pucynok 4.4r — Cxema 3aMillieHHs JTUISHKA A-3 3 MOYaTKOBUMU 1 KIHIIEBUMU

HaBaHTAXCHAMMU

Nam.

Jlnet

Ne gokym.

Moanuc

[ara

Jlnct
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A Hinsgaka A-4

4 Ilincrannis Ned

@
)

Y
S_4 = P4 +Quna
S_4=42+j11,8

Pucynok 4.5a — Cxema niisitHku A-4 eJ1eKTpUYHOI Mepexi

Raq/2

X 4412

A

7,412

15,7/2

1

jQ34

/2

2,44

T

<=

Rpq/2
1,42/2

X7412
3502

l

jQ34 12

2AS, 4 =2(Py4 + jQc4)

8_4 =P3+ jQKI’l3

2,44

2AS .4 =2(0,036+]0,260)

Sy =42+j11,8

Pucynok 4.56 — Cxema 3amilieHHs TUITHKA A-4 eJIeKTpUYHOT Mepexi

RA3/2 XA3/2
A 742 15,7/2 1
- v -l l -
JQ34 /12 JQ34 12 Snp4 = Pnp4 + Jan4
2,44 2,44 S,ypa =42,29+]15,07

Pucynok 4.58 — Cxema 3aMimieHHs TUISTHKA A-4 ¢ IpUBEICHHUMH HaBaHTAKEHIMHA

Nam.

Jlnet

Ne gokym.

Moanuc

[ara

PB.141.190a.005 N3

Jlnct

69




Raq/2 X 4412

A 7412 15,7/2 1
S14=Pua+ 1Qua Sia =Peo + JQx2
Spq =42,90+15,13 S.a =42,29+]13,85

Pucynok 4.5r — Cxema 3amilieHHs IUISHKA A-4 3 TOYaTKOBUMU 1 KIHIIEBUMU
HABAHTAKECHSIMHU
Po3paxyHok Hampyr y By3JOBUX TOYKax MeEpeki BHUKOHYEThCA 3a

dbopmynamu (5.24), (5.25). Hanpuknan, mis guistain A-1
Ui =U /4 —-AU 4, (4.24)

ne U, - Hampyra jokepena SKUBICHHS, Ui MepeXi 3 HOMIHAJIBHOIO
Hanpyroto U, =35 kB U,,. npuiimaerbca 38,5 kB; nna mepexi 3 U, =110 kB
U ,=115xB.

[Tpuitmaemo U 4= 115 kB.

Brpartu nanpyru na ninsaui A-1 AU 41 BU3HauaroThCS:

Ra o Xa

P

n
AU 4 = n N_ = (43,23-9,3/2+16,70-16,0/2)/115=2,91 kB. (4.25)
Uaofc

Hampyra By3na 1 (na Bxoxi migcranitii Nel) Buznagaersces, KB:

Uy =U,, — AU 4 =115-2,91=112,1. (4.26)

Jlani po3paxoByeMO BTpaTH Hampyru B TpaHcpopMartopax MiACTaHINi 3a

3HaYeHHSAMH TOTykHOCTel P, + JQ,,, sKi Oepemo i3 Tabm. 5.1, i ekBiBaJIEeHTHUM

Jlnct
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R X7

3HAQYEHHAM JBYX ONOpIB TpaHc(opMaTopiB Ry, :7T 1 Xroug=—— - Y

2

pe3ysbTaTi BU3HAYAIOTHCSA HANPYTH HA HUWXKYIM CTOPOHI TpaHCHOpPMATOPIB,

MIPUBEJICH] /10 iXHBOT BUILIO1 HAIPYTH.

Hanpyra, cnoxkuBana By3inoMm Nel (Ha Buxoai miacranuii Nel 3 ypaxyBaHHSM

BTpaT Hampyra Yy TpaHcopmaTopax, L€ Hampyra Ha HWXKYIM CTOpOHI

TpaHcopMaTopiB, MPUBEAEHA [0 IXHbOI BHILIOI HANpyru) BU3HAYAETHCS 3a

dbopmynoro

U rooel =U1 — AU (4.27)

mp?

ne - AU, - BTpaTH Hampyru y TpaHcopmaropax mifcraHiii, kB.

R X
P .Ll_i_ngiTl

6.
2 2 =42 40-2,54/2+16,20-56/2)/115=4,61. (4.28)

AU, =
" Usgs

Hanpyra, cnoxxuBana By3inoMm Nel, kB,
U .roae1=112,1-4,61=107,50.

Pe3ynbpTaT po3paxyHkiB 3BoauMO A0 Tab. 4.3.

Jlnct
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Tabmuus 4.3 — Po3paxyHOK Hapyr y By3JIOBUX TOUKaX MEPExi

Hinsiaka

A-1

A-2

A-3

Hanpyra mxepena xxusieHss, Ua, kB

115

115

115

115

AKXTHBHA MOTY)XHICTh Ha TIOYaTKy
ninii, P, MBT, (3 Tabu. 4.2)

43,23

41,80

31,01

42,90

PeakTrBHA MOTYXHICTh HA TIOYATKY
ninii, Q7 , MBAp, (3 Tabu. 4.2)

16,70

15,51

9,50

15,13

KinpkicTh JaHIIOrB HA AUISHIL, N,
(Tabmn. 2.4)

2

2

2

AKTHUBHHI OIIp OJTHOTO MPOBOIA

ausHl, Ruguy, OMm, (3 Tabn. 2.4)

9,3

18,6

18,9

7,4

PeakTuBHUH omip 0AHOTO MPOBOA

nusHIi, X;, OM, (Tadm. 2.4)

16,0

31,9

40,2

15,7

Brpatu nanpyru Ha ninsaui, AU 44, kB,
3 hopm. (4.22)

2,91

5,53

4,21

2,41

Hampyra By3na (Ha BXoa1 miACTaHIIIT )
Ui, kB, 3 dopm. (4.22)

112,1

109,5

110,8

112,6

AKTHBHA MOTY>HICTh Ha BXO/I1 B
0oOMOTKH TpaHC(hHOpMATOPiB
nincranuii, P,,, MBT, 3 popm. (4.9) 1
tabn. 4.1

42,40

40,36

30,20a

42,22

PeakTrBHa OTYXHICTH Ha BXOJ1 B
0oOMOTKH TpaHChOpMaTOpPiB
migcrannii, Qg , MBT, 3 dopm. (4.10)
1Tabm. 5.1

16,20

15,19

10,65

14,55

AKTUBHHH OITip 0OMOTOK
Tpancpopmaropa, Ry, Owm, 3
dopm.(4.1) 1 Tabm. 2.7.

2,54

2,54

2,54

1,42

PeakTtuBHUi omip 06MOTOK
Tparncpopmaropa, X1, Om, 3
dopm.(5.2) i Tabm. 2.7

56

56

56

35

Brpatu nanpyru y Tpancdopmaropax

MiACTaHIII, AUmp , kB

4,61

4,33

3,06

2,59

Hanpyra, cnoxxnBana By3J10M Ha
BUXO/JI1 IMiACTaHIlil (Harmpyra Ha
HUXKYIM CTOPOHI TpaHC(HOPMATOPIB,
MpHUBEJICHA JIO BUIIIOT HATIPYTH),

U cnosncl, KB

107,5

105,2

107,7

110,0

Nam.

Jlnet Ne nokym. Moanuc | daTa
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4.2. llicasiapapiiiHuii pexxum

Po3paxyHOK BeneThCsi Al HAWOUIbII BaXKUX pexXHUMIB. 1 3aMKHYTOi
EJEKTPUYHOT MEpexXi 1€ OOpHUB MUISHKA 3 HaWOUIBIIOW TMOTYXXHICTIO, IS
PO3IMKHYTOI JIBOJAHIIOrOBOI JiHII — 0OpuB oAHOro sanuiora. I[loTyxHICTb
CIIOKMBAYIB, KUIBKICTh TpaHC(HOPMATOPIB HA MIACTAHLISX TaKi, AK 1 B peXKUMI
MaKCUMaJIbHOTO HAaBaHTAXEHHSA, TOMY 1 TOTYXHICTh y CXeMi 3aMilleHHS
TpaHcPopMaTopiB OYIyTh TAKUMU XK, SIK Y MAKCUMAIILHOMY PEXUMI.

JUist pO3IMKHYTOi JBOJAHIIIOIOBOI JIiHII MpW OOpUBI OJHOTO JIAHIIIOTA
3MIHIOETHCSI BEJIMYHMHA 3apsAHOT MOTYXKHOCTI wiel JiHii JQ,; (BOHA 3MEHIIYEThCS
BIBIYi 1 CTAaHOBHUTH [Q,,.; = JQ,; /2, ToMy mimisrae yTOYHEHHIO PO3paxyHKOBA
NOTYXHICTh MIJICTaHIIi, € BIAOYIOCHh BIIKIIOUEHHS JiHIl. Takox akTUBHUN Rpj 1
IHAYKTUBHUH omip X 4; AUISHKH A-1 30U1bIIyeThCs BABIYl (TaK SIK CTPYM JUIIHKH
Te€4e B aBpIfHOMY pPEXHMI HE TO JBYM JIAHLIOTaM, a IO OJHOMY JIAHIIIOTY)
Hanpuxman, nna ninsaku A-1 cxema 3aMilieHHS Ha puc.4.2 MEPEeTBOPIOETHCS Y
cxemy puc. 5.6. PisHuns npu aBapiiHOMy pexxumi - 3amiHa JQ,; /2 Ha [Q,,.;/2,
Ra1/2 Ha Rap 1 X 41/2 Ha X 41. Lle Takox cTocyeThes 1 IHIIUX AUIAHOK: A-2, A-3,
A-4.

VY aBapiiiHOMYy pexuMi PO3paxyHKOBAa AKTHBHA CIOKMBaHAa TMOTYXHICTh
niacTanmii (Hanpuknan, Nel), MBT,

P 146 = Ppp1=42,45 (4.29)

3apsiHa TMOTYKHOCTh NUISSHKM A-1 B aBapiiiHOMy pexxuMi (mpu oOpuBi

onHoro Jaxiora), MBAp,
Quuel = % =2,41/2=1,21. (4.30)

Po3paxyHkoBa peakTHBHA CIIOKHMBAaHA MOTYKHICTh IMIJICTAHINT y aBapiitHOMY

pexumi, MBAp

Jlnct
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Nam.
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Qpas=Qnp —%:16,55-1,21/2:15,90 (4.31)

Po3paxyHkoBa MOBHa CHOXHMBaHA MOTYXHICTh By3na (mifctaniii Nel) y

aBapiitHomy pexumi, MBA

S past = Ppact + 1Q pas1 =(42,45+j15,90). (4.32)
Rag X 11 Ryp/2 X112
A |93 16,0 1 2.54/2 56/2

jQ3a61/2 jQ3a61/2 ZAle = Z(le + chl) ﬂ =P+ jQKpnl
1,21/2 1,21/2 248, =2(0,027+0,175) S, =42+j17,5

Puc. 4.6. Cxema 3amimieHHss AUISHKA A-1 €JIEKTpUYHOI MepeXi B aBapiiHOMY

pexUMi

Po3paxyHok moTy)HOCTEH JiHIA Yy IicIsiaBapifHOMY PEeXHUMi 3BOJIUMO 10

Taoi. 4.4.

Jlnct
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Tabmuus 4.4 — Po3paxyHOK NOTYXHOCTEM KIHLA 1 NOYaTKy JIHIA Yy

nicisiaBapiiHOMY pexXUMI

IlozHaueHHs napameTpiB (popmymna Jinsiaka
PO3paxyHKy, TabJI. BUXITHUX JAHHUX) A-1 A-2 A-3 A-4
Po3paxyHkoBa akTHMBHA MOTYKHICTb IM1JICTAHIII], 42,45 | 40,41 | 30,25 | 42,29
Pugp» MBI, (Tabi1.1) — akTHBHA NOTY)KHICTH
KIHIS JHIT Py = Pygyy
PeakTHBHA MMOTYKHICTh, [0 IPUBEICHA 10 16,55 15,54 11,00 15,07
CTOpOHH BHCOKOI Hanpyru, MBAp, Q,,,, Tabu.1
3apsiiHa €MHA NOTYXKHICTh AUISHKU, Q 45, 1,21 2,41 3,13 1,22
MBAp, (4.30)
Po3paxyHkoBa peakTUBHA CIIOKHUBaHa 15,9 14,3 9,4 14,5
MOTYXKHICTh TIJCTaHIIIT, Qagp , MBAp, (4.31) -
peakTHBHA MOTYXKHICT KiHIS JTIHIT Qg = Quegp
AKTUBHH OITip OJTHOTO JIAHIFOTA JTUISHIII, 9,3 18,6 18,9 7,4
Raany, OM, (3 Ta0m1. 2.4)
PeakTuBHMIT omip OJTHOTO JIaHIIOTA AUTSHIN, X, 16,0 31,9 40,2 15,7
Owm, (Tabm. 2.4)
KinpkicTp MaHLIOTB HAa OUISIHI, N, , (TaOI. 2.4) 1 1 1 1
Brpatu akTuBHO1 TOTYXHOCTI y JiHIT Ha ainsumi | 1,58 | 2,82 1,57 1,22
AP,zpin » MBT, (4.22)
Brpatu peaktuBHOI mOTY)XHOCTI y miHIi Ha | 2,72 |4,84 3,33 2,59
minsH AQ 49, » MBT, (4.23)
AKTHBHA NTOTY>KHICTh Ha OYATKY JiHii, P, , 44,03 |43,23 |31,82 |43,51
MBT, (4.19)
PeakTrBHA MOTYXHICTh HAa IOYATKYy JiHil, Q,,,, | 18,62 |19,14 |12,73 | 17,09
MBAp, (4.19)
Po3paxyHok Hampyr y By3JIOBHX TOYKaX MPHUBOJIUMO Y Taom. 4.5.
Jlnet
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Tabmuus 4.5 — Po3paxyHOK Hampyr y BY3JIOBUX TOYKaX Y MicisiaBapiiiHOMY

peXUMI

JinsHka A-1 A-2 A-3 A-4
Hanpyra mxepena xuBienss, Ua, kB 115 115 115 115
AKTHBHA MOTYXHICTh Ha TIOYATKY JIiHI], 44,03 43,23 31,82 43,51
P,en» MBT, (Tabmn. 4.4)
PeakTuBHa MOTY>KHICTh Ha TTOYaTKYy JiHii, | 18,62 19,14 12,73 17,09
Quen » MBAD, (1abi. 5.4)
KinpkicTb TaHLIOTB HA JUISHI, N, 1 1 1 1
AKTHUBHHI OITIp OJTHOTO JIAHITIOTa 9,3 18,6 18,9 7,4
ausHl, Ruguny, OMm, (3 Ta0n. 2.4)
PeakTuBHUIT Oomip OJTHOTO JIAHIIIOTA 16,0 31,9 40,2 15,7
nusaid, Xi, Om, (Tadm. 2.4)
Brparu Hanpyru Ha gingani, AU 4. 4;, kB, | 6,15 12,30 9,68 5,13
3 dopm. (5.22)
Hampyra By3nma (ma Bxomi miacrtanmii )| 108,9 102,7 105,3 109,9
U 4> KB, 3 dopm. (4.22)
AKTHUBHAa TIOTYXHICTh Ha Bxoai B | 42,40 40,36 30,20 42,22
0oOMOTKH TpaHCcOpMaTOpiB TMiACTaHIII],
P ex » MBT, 3 popm. (4.9) 1 Tabn. 4.1
PeaktnBHa moOTYXHICTP Ha BxoAli B| 16,20 15,19 10,65 14,55
0oOMOTKH TpaHCc(OpMATOpiB TMiACTaHIII,
Queex > MBT, 3 dpopm. (4.10) 1 Taba. 5.1
AKTUBHHI omip 00MOTOK
Tpancopmaropa, Ry, Om, 3 dopm.(4.1) | 2,54 2,54 2,54 1,42
1 Tabm. 2.7.
PeakTuBHMi1 omip 00MOTOK
tpancopmaropa, X1, Om, 3 Gopm.(4.2) 56 56 56 35
1 Tabm. 2.7
Btpatu wmanmpyrm y tpanchopmatopax | 4,61 4,33 3,06 2,59
migcranmii, AU 4q,, KB
Hampyra, crmoxuBana By3mom Ha Buxoxi | 104,3 98,4 102,2 107,3

mijctanmii (Harmpyra Ha HWKYid CTOPOHI
TpaHcPpopMaTopiB, IPUBEACHA O BUINOT
Hanpyru), U gecp; , KB

Nam.

Jlnet Ne nokym. Moanuc | daTa
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4.3 PeryiroBaHHsi HaNIpyru

VY naHHOMY MPOEKTI BUKOPUCTOBYETHCS 3YCTPIUHE PEryJIOBaHHS HaINpyru
miJ ~ HaBaHTaXeHHsAM.  Po3paxoByeTbcs sl peXuMa  MaKCHUMAaJIbHOTO
HaBaHTAXXEHHS 1 IS MiciHsaBapiiHHUX. BUKOHYEMO pO3paxyHOK PpEeTryJOBaHHS
Hanpyru Ha migcranuii Nel (sSx mpuknax) sl pexuma MaKCHUMaJbHOTO
HaBaHTaXeHHs. Po3paxyHKH JIJIs 1HIIUX M1ICTaHLINA pUBeAeHO B Ta01.4.6.

baxxani piBHI Hampyrd Ha OOLl HU3bKOI HANpPyTd BU3HAYAIOTHCS IS
MaKCHUMAaJIbHOTO PEKMMAa HaBaHTaKEHHS.

Usnaxe =105-U,,, (4.33)
ne U,,, - BropunHa HoMiHa/IbHA Hanpyra, kB

Jlisa miacranuii Nel HominaneHa HU3BKA U1 =6 kB.

baxxanwuii piBeHb Hanpyru Ha 0OIll HU3BKOI HAMPyTH, KB,

Usnaxe1 =1.05-U,,,1=1,05-6=6,30 (4.35)
Koeddimient Tpanchopmariii panchopmaTopa s migcraniii Nel
ky = Yeid _110/6=18,33 (4.36)
HHl

JliticHe 3HAYEHHS HAMPYTH CIIOKUBaviB 3 OOKY HU3bKO1 HANpyru, KB,
U
U gl :%9"31:107,50/18,33:5,86 (4.37)
1
Jlnst  perymioBaHHS MIMCHUX HAmpyr A0 pIBHA OaXaHUX 3I1HCHIOEMO
MEepeMUKaHHA POOOUYMX BiATANyKeHb PETYJIIOBAIbHOI OOMOTKH TpaHchopmaTopa,

JUISL YOT'O PO3PAaXOBYEMO IIPOIICHT 3MiHU BUTKIB I1i€i 0OMOTKH, %,:

AW, % = Yo =Yauarel 10004 =(5,86-6,30):100/6=-7,3 (4.38)

Hul
Jlns BUOOpY CTaHAAPTHUX BiATalyKeHb CKIATA€EMO TaOIHUII0 CTAaHIAPTHUX
BiAramy>XKeHb 3a 3aJJaHOI0 CXEMOI0 peryitoBaHHi. CuCTeMy peryjaroBaHHS

BuOMpaemo 13 Tabm. 2.7.Cucrema perymroBanas +9x1,78%.

Jlnct
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[Ipuitmaemo 3MiHYy HaAIPyT'y OJHOTO CTYIEHS BiATaly>KeHs
- 0
Kem1i= 1,78 %.
BusHayaemMo 4uCO 1 3HAK CTYNEHEN BIATANY>KEHHS CUCTEMH PETyJIIOBAaHHS

PIIH

+ AW, %
+n,, = ——+—=-7,3/1,78=-4,10 (4.39)
cml
[IpuitmaemMo cTaHmapTHE YMCIO 1 3HAK CTYNEHEW CHUCTEMH peryJioBaHHS

PIIH

Neman1=-4-
Busnavaemo aiiicHy Hanpyry Ha HU3bKOMY OOIll pyU BUOPAHOMY MOJIOKEHH1

PITH, xB:

U ol = Yowd 5 g6/((1+(-4)1,78)/100)= 6,31.  (4.40)
1+ Nemard kcml

100

[lopiBHIOEMO oOnepkaHy Hampyry 3 Oaaemorw, IJisi 4Ooro BiJ3HAYAEMO

BIJIXWJICHHS HAIPYT

U ~U
my = —cmunol Zomarcl 16504 - (5 31.6,30)/ 6,30=0,16 %. (4.41)

U omaxcl
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Tabmuus 4.6 — PeryatoBaHHs Hanpyru y MaKCUMaJIbHOMY PEKUMI

[lo3HaueHHs mapameTpiB
(bopmyna po3paxyHKy, TaOII.
BHUX1THUX JaHHHX )

[Tigcraniisa

Nel

No2

Ne3

Ne4

1. Hampyra, cno’kuBaHa By3J10M
Ha Buxoi miacraniii Nel (Hanpyra
Ha HUK41l CTOPOHI
TpaHcPpOpMaTopiB, MPUBEICHA JI0
BuILO1 Harpyru), U ., , kB, (Tabu.
5.3)

107,50

105,20

107,70

110,00

2. baxxanwuii piBeHb HAPYTH HA
oo HU3bKO1 HAanpyru, U g, uci »

kB, (5.2)

6,30

6,30

10,50

10,50

3. KoeddimienT tpanchopmarrii
TpaHnchopMaropa ISt MiACTaHIlIT
NQI, ki ,(53)

18,33

18,33

18,33

18,33

4. JlificHe 3HaYeHHS HANIPYTU
CIIO’KMBAYiB 3 OOKY HU3BKOI
Harpyru, U y,,,,i, KB, (5.4)

5,86

5,74

9,79

4. TlponieHT 3MiHH BUTKIB
peryntoBanbHoi o0MoTku, AW; %,

(6.5)

-7,3

-9,3

-1,1

5. KoedirtieHT cTymens
Biaramyxens, K, ;, %, (Tadim. 2.7)

1,78

1,78

1,78

1,78

6. Uuco 1 3HaK CTyIeHEH
BiJITATY>KCHHS CHCTEMH
perymroBanns PITH, n.,,;, (5.6)

-4,10

-5,22

-3,99

-2,81

7. CTangapTHE YHCIIO 1 3HAK
CTyNEeHEHN BiIraayKeHHSI CUCTEMHU
perymoBanss PIIH, N, .

8. JlilicHa HampyTa Ha HU3BKOMY
00111 Tpy BUOPAHOMY TIOJIOKEHHI

PIIH, U kB, (5.7)

CMHHOL®

6,31

6,30

10,54

10,56

8. Binxuneunns Hampyr, m;, %

0,16

0,00

0,38

0,57

9. lomycTuMi BiIXWUJICHHS HANIPYT,
Mooni» %

Po3paxyHok peryiitoBaHHs HANpyTy JJIs MicIsgaBapiiHOTO pexuMa

MpuBEJIeHO y Tabu. 4.7.
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Tabmuus 4. — PerymioBaHHs HaNIpyry y MicligaBapiftHOMY peKUMI

[lo3HaueHHs mapameTpiB
(bopmyna po3paxyHKy, TabII.
BHUX1THUX JaHHHX )

[Tigcrauisa

No2

Ne3

Ne4

1. Hampyra, cnoskuBaHa By3710M
Ha Buxoi miacraniii Nel (Hanpyra
Ha HUK41l CTOPOHI
TpaHcPpOpMaTopiB, MPUBEICHA JI0
Buioi Hanpyru), U ... » KB,
(tab:. 4.6)

98,40

102,20

107,30

2. baxxanwuii piBeHb HAPYTH HA
oo HU3bKO1 Hanpyru, U g, uci »
kB,

6,30

6,30

10,50

10,50

3. Koeddimient tpanchopmarrii
TpaHnchopMaropa JJIsl MiACTaHIII1
Ngl, ki

18,33

18,33

18,33

18,33

4. JlificHe 3HaYeHHS HANIPYTU
CIIO’KMBAYiB 3 OOKY HU3BKOT
HATPYTH, U 46951i > KB, (6.4)

5,69

5,37

9,29

9,75

4. TlponieHT 3MiHH BUTKIB
PETyITIOBaIbHOT OOMOTKH,
AW, .-%

ael

-10,2

-15,5

-12,1

5. KoedirtieHT cTymeHs
' K % 0
BIATANYyXKeHs, Kygep, i) Y0, (TAOM.

2.7)

1,78

1,78

1,78

6. Uuco 1 3HaK CTyIeHeH
BiJITATY>KCHHS CHCTEMH
perymoBanss PITH, N ...

-5,73

-8,71

-6,80

7. CTanmapTHe 4MCIIo 1 3HaK
CTYIEHEH BiAranmyXKeHHsI CHCTEMU
perymoBanss PITH, Nggcmani

8. JlilicHa HampyTa Ha HU3BKOMY
Oo11i Tpy BUOPAHOMY TIOJIOKEHHI

PITH, U kB,

A6CMHHOIL °

6,37

6,39

10,61

10,50

8. Binxumnenss Harpyr, Mg, , %

1,11

1,43

1,05

0,00

9. lomycTuMi BiIXWUJICHHS HANIPYT,
.0
Mysooni» 70

Binxunenns Hanpyr vy

BCIX peXHuMax

HC

nepeouIbIye

JOIIYCTUMHX.
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PO3/LJ 5

OXOPOHA TTPALII

5.1. CtaTtu4Ha eJleKTPHKA Ta 3aXUCT Bia Hel

Cmamuuna enekmpuxa - OCOOJMBHUIA BUJ 3apsiIiB, [0 BUHUKAIOTH MPHU TEPTI
JIBOX JIEJNEKTPHUKIB a00 JdieNeKTpuKa 1 npoBigHuka. [Ipu TepTi ABOX MIEJIEKTPUKIB
Ha OJIHOMY 3 HHX, III0 Ma€ BHUII ICJICKTPUYHI XapaKTECPUCTHKU, BUHUKAE
NO3UTUBHUM, a Ha IHIIOMY, 3 IHIIMMH JICJICKTPUYHUMH BJIACTUBOCTSAMH, -
HeratuBHUI 3apsi. Taki 3apsaau BUHHKAIOTh MPU TEPTI TBEPAHUX IIEIEKTPUKIB
(TutacTMacu, CMHTETHYHI 1 BOBHSIHI TKaHWHM, TYMOBI1 MaTepiaiu, cyxa JepeBHUHA,
CyXe 3€pHO, MaIrip TOMIO), pIAKUX (HaQTOMPOIYKTH, CIIUPTH, E€TUIIOBUH edip TOIIO)
1 razonoAi0HUX (CyXe MOBITpsl Ta ra3onoAioH1 cyMimi To1o). Lli 3apsau MoxyTh
BUHUKATH TIPH 3amlpaBill HE3a3eMJICHUX pe3epByapiB 1 IHUCTEPH PIAKUMH
JieJIeKTpUKaMHy, TPAaHCIOPTYBaHHI HA@TONMPOAYKTIB IO TYyMOBHX IUIaHTaX,
nepeBe3eHHl OCH3MHY B HE3a3eMJICHHUX aBTOIMCTEpHAX 1 3JMBaHHI 3 HUX,
BUIYCKaHHI  TOBITPS YW Tra3iB 3  pecuBepiB ab0  ITHEBMOCHUCTEM,
MTHEBMOTPAHCTIOPTYBaHHI CyXOT0O 3€pHa, OOpoIIHa, MeXaHI4Hii 00poOIi mac-
TMAcCH, TePTi TYMOBUX IIMH 00 acdaibT Ta B IHIINX BUTATKAX.

3apsau CTaTUYHOI E€JEKTPUKA MAIOTh BIACTUBOCTI HAKOMUYYBAaTUCS Ha
okpemux 00’ektax. Tak, mpW 3amoBHEHHI OEH3MHOM pe3epByapa METOJOM
majiardoro crpymens 3apsg moxe gocsarta 18000-20000 B, a Ha Tl JIFOAWHU,
1301p0Banoi Bix mimmoru, 7000 B i O6inbmie. HarpomamkeHHs 3apsny TpU3BOIUTH

710 ICKpPOBUX PO3PSIAIB.
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[ckpOB1 pO3psAAN CTATUYHOI EJIEKTPUKH MOKEKO0- 1 BUOyXoHeOe3neuHi. Ickpa
BiJl MOTEHIIIANY HA TUIl JIOJUHU MOXe Aociartu 2,5-7,9 m/[c, 1o 10CTaTHBO NSt
cnanaxy 0araTb0X pe4oBHH (IIapiB allE€TOHY, METaHy, OKCHUJy BYTJICIIO 1 IHIIUX).

3rigHo 3 [IpaBUiaamMu 3aXUCTy Bl CTATUYHOI €ICKTPUKU CICKTPOCTATUYHA
Oe3meka BBAXKAETHCS 3aJIOBUIBHOIO, SKIIO MaKCUMalbHA CHEPris 3apsiiB He
nepesuinye 40% MiHIMaIbHOT €HEPT1l crianaxy peYOBUHU.

[CKpOBi PO3psAIM CTAaTUYHOI EIIEKTPUKU BHKJIMKAIOTh BIAYYTTS YKOIY YU
HE3HAYHOT'0 TOIITOBXY, SIKI cami Mo co0l HEe CTAHOBJATH HEOE3MEKH ISl JIFOIUHU,
OCKUTBKH CWJIa CTpyMy nyke Maja. OJHaK, BpaXxOBYIOUM HECIOJiBaHICTh TaKOTO
po3psiy, Yy JIFOMMHH MOXXEC BHHHKHYTH TIEpEIsSK, IO MOXE TPHU3BECTH 3a
HeOe3MeYHNX 0OCTAaBUH JI0 HENTACHOTO BUMAKY.

CHucTeMaTHYHUH BIUIMB CTATHYHOI CJICKTPUKH HA TUIO JIFOAWMHH BHKJIMKAE
nopyiieHHs: (i310J0TTYHUX TpoleciB, (YHKUIOHATBHI pO3JaJAu EHTPAIBHOT
HEPBOBOi CHCTEMHU, opraHiB KpoBooOiry. Bigmomimno mo I'OCT 12.10.4584
rpaHUYHA JOMYCTUMAa HAMpPYKEHICTh €IEKTPUYHOTO TOJII Ha POOOYUX MICHSIX HE
noBuHHA niepeBuiyBatu 60 kB/M, IKI110 yac BIUIMBY HE MepeBUIIy€e 1 TOIUHU.

OcHOBHI 3ac00H 3aXHCTY BiJl CTATUYHOI €JIEKTPUKH TMOJISATAIOTh Y BiJBEACHHI
3apsAiB Y 3eMITIO (3a3€MJICHHS IIUCTEPHU 3 MAJIMBOM, KOMIIPECOPHUX Ta KOTEIBHUX
YCTAaHOBOK, TPYyOONpOBOAiIB), 3amo0iraHHi BUHUKHEHHIO Ta HAKOMHMYCHHIO
CTATUYHO1 CJICKTPHUKH, 11 HeHTpari3arii.

3MEHIIICHHIO 3apsy CTATUYHOI €JIEKTPUKU CIPUSE: MMIIBUIIECHHS BOJIOTOCTI
noBiTps 10 70%, HamuieHHS Ha MJICNCKTPUYHIA TMOBEPXHI EIEKTPOMPOBITHUX
IUTIBOK, M00aBKka 10 HadTOompoaykTiB crnerianbaux mpucanok (ACII-1, CUT'BOJI
Ta 1H.), 110 3HIKYIOTH enekTpuyHuii omip y 1000 pa3iB i GiibIie.

I'padir, caxka, MmeTaneBuil MOPOIIOK, IO JOJAIOTHCS 10 BUTOTOBJICHHS TYMH,
3HIDKYIOTH 3apsSii CTaTUYHOI ENEeKTPUKU. B OKpeMHux BHMaaKaxX CTaTUYHY
CICKTPUKY HEUTPAJI3yIOTh 32 JOIMIOMOTOI0 CIICIIAIbHUX IMPHJIAJIIB - 10HI3aTOPIB.

[TpamiorounM y BHOYXOHEOE3NMEYHUX MPUMIIMICHHSIX PEKOMEHIYETHCS KO-
PUCTYBATHCh AHTUCTATUYHUM B3YTTAM, IM 3a00pPOHSE€THCS HOCUTH CHHTCTHYHHM

(015210 HiI[J'IOFy TaKHX HpI/IMiH_[eHI) BKPHUBAIOTb AHTUCTATUKAMH.
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5.2 ATMOc(epHa eleKTPUKA TAa 3aXUCT BiJ Hel

Ammocghepna enexmpuka - OCOONWUBHUNA BUJA EICKTPUUYHUX 3apAIIB, IO
HarpoMa/KyIOThCSl 1 PO3MOJUISIOTHECS Ha XMapax BHACHIIOK aepoAMHAMIYHMX 1
TEPMIYHUX IIPOLIECIB B aTMOCPepi.

bruckaska - enektpuuHuil po3psa B aTMochepl MIXK 3apsPKEHUMH XMapoko
1 3emJIel0, MK XMapaMu, IO MaloTh pPI3HOWMEHHUU 3apsa. JloBkuHA KaHAITY
OJINCKABKM MOJKE JOCSITTH KUIBKOX KUIOMETPIB 3 MOTEHIIIAJIOM BiJl 10® o 10° B.
BHacnimok po3psaay Ha 3eMITI0 10 KaHaidy OJIMCKaBKH MPOTIKAE CTPYM CHJIOKO O
230-250 kA, cTtBoproroun temnepatypy Ounbin sik 30 000 °C. Taki po3psiau MaroTh
BUCOKY TOXEXHY HeOe3neky. [llocekyHn 3eMHY KYITIO ypaKyrOTh B CEPEIHBOMY
oiumpme 100 OnuckaBok. IluTomMa Bara moskex, IO BHUHUKAIOTH BiJl YpaKeHHs
OonvckaBkamu, ckiagae Outs 1%. Po3pi3HsioTe mnepBUHHI (TpsMuil ynap) 1
BTOPUHHI MPOSIBU OJIMCKABKH.

Ipsamui yoap bauckaexu - 1e O0e3mocepenHs Mis OJMCKaBKU Ha OyHiBIIIO,
CIOpYyAY, TBapuHy, JIOJAWHY, JEpPEeBO, IO CYMNPOBOIXKYETHCA EIEKTPUUHUM,
TEIUIOBUM Ta MEXaHIYHUM €(eKTaMH.

Bmopunnuii nposie xapakTepu3yeThCsl TOSIBOIO HABEJACHUX IMOTEHIIIAIB ITiJT
gac OJM3BKUX PO3PAIiB OJIMCKABKM HAa METAJICBUX €JIEMEHTaX KOHCTPYKIIH, B
HE3aMKHYTHX METaJieBUX KOHTYpax, sSIKi MOXYTh BHUKJIMKATH ICKPIHHS BCEPEIMHI
OyniBelb, CIOPY 1 THM CaMUM 1HIIIFOBATH TIOKEKY UM BUOYX.

bnuckasxkoszaxucm - 1e cucTeMa 3aXMCHHUX 3aXOiB Bif OJIMCKAaBOK, SIKi
rapaHTyloTh Oe3neKy mtojel, 30epexeHHss OyaiBenb 1 CIopyd, OONaJHaHHS Ta
MatepianiB Bij BUOYXiB, 3aropaHHs il pyliHyBaHHs. Halmpoctimmmu 1 HagiiHUMA
cmocobaMu  3aXWMCTy Bim ONHMCKaBKM € CTBOPEHHS  OJIMCKABKOBIIBOJIIB
(rpomoBinBoaiB). BoHm OyBarOTh CTEep>KHEBI, TPOCOBI (aHTEHH), CiTYACTI 1
KOMOIHOBaHI.

3a piBHEM OJIMCKAaBKO3aXWCTy OYIIBII 1 CTIOPYIU MOIUISIOTHCS HA TPU Ka-
TEeropii, M0 BU3HAYAETHCS, TOJOBHUM YHHOM, KJacoM BHOYXOHEOE3MEeYHOCTI

srigao 3 [IYE.
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Ho nepwioi’ kameeopii HanexaTb OyAiBIl Ta CHOPYAU 3 BUOYXOoHeOe3mey-
HUMH 30Hamu kjaciB B-0, B-1, B-20, B-21. B Hux 30epiratotbcst Uu 3HaAXOASIThCS
JErKO3alMHUCTI Ta TOpPIOYl pEYOBMHM, 3AaTHI YTBOPIOBATHM Ta30-, MHJIO-,
napornoAiOH1 cyMilll, IKi MOXYTb BUOYXHYTH 3@ HasIBHOCTI ICKPH.

llpyea kameeopia Bkmovae OyAieii Ta crnopynu (kiacu B-2 B-21),B sikux
NaponoAiOH1 CyMmillli MOXYTh 3’ SIBUTHCA JIMLIE y pa3l aBapii 4d MNOPYLIECHHS
TeXHOJIOT14yHOTO mporecy. Croau ke HajexaTb CKIaAu 3 BUOYyXOHEOe3NMeUYHUMHU
MaTepialaMu, TOPIOYHMH Ta JIETKO3aHMUCTUMH PiAMHAMH.

Ho  mpemwvoi  kameeopii  HanexaTh  OyniBIl Ta  cnopyaum 3
nokexxoHeoe3neunumu 30Hamu kiacis [1-1, I1-2 ta I1-2a, 30BHIIIHI TEXHOJIOTIUHI
YCTAaHOBKH, BIAKPUTI CKJIAJM TOPIOYUX PEYOBHMH, AUMOBI TPYOM MIJIPUEMCTB 1
KOTEJIbHUX, OAIlITH Ta BULIKUA PI3HOTO MPU3HAYEHHS BUCOTOIO 15 M 1 Onbiie.

Bynisii ta ciopyau nepioi 1 Ipyroi Kareropiii HEOOX1IHO 3aXUIIATH 5K B[
OpsIMUX yJapiB OJMCKaBKH, Tak 1 BiJi BTOPUHHMX ii MPOSBIB; TPETHOI - K MPABUIIO,
JIUIIE BiJ IPSMUX yAapiB OJIMCKAaBKH.

Bbynp-sikuii  ONMCKAaBKOBIIBIA CKIAJAEThCS 3 OJIMCKaBKONpHUIiMaua, SKUH
Oe3rmocepeIHbO crpuiiMae yaap OJMCKaBKH, HECydoi OMOpH, Ha SIKId po3Tamio-
BYIOTh OJINCKaBKOIIPUIMAaY; CTPYMOIIPOBOAY, SIKMM CTPyM OJIICKaBKH CTIKae Ha
3eMITIO; 3a3eMITIOBava, IKUi 3abe3reuye po3TikKaHHS CTpyMy OJIMCKaBKHU B 3€MJI1.

bruckaBkonpuiiMadi BUTOTOBIIAIOTE 31 cTaji JoBkUHOIO 1-1,5 m 1 mmomiero
TOTIEPEYHOT0 po3pi3y He MeHie 100 mm .

CTpyMONpOBOIM BUTOTOBJISIOTH 31 CTaJbHOTO APOTY JilaMETpOM HE MEHIIE
6 MM.

3azemiioBaul  poOJdsATH 3 METaleBUX TpyO, KYyTHUKIB a0o0 CTEepXKHIB
aHaJIOTIYHO JI0 3a3eMIIIOBAUIB €JIEKTPOYCTaHOBOK.

30Ha 3aXHUCTy TPOMOBIJIBOY - 1€ YAacCTHMHA MPOCTOPY, BCEPEIMHI SKOTO
Oy/iBII, CIOPYIM Ta iHIN 00 €KTH 3aXHWINCHI BiJl yaapiB OJIMCKABKH 3 IIEBHUM
piBaeM HaniiaOocTi 95% (Tn b) 1 monam 99% (tum A). Po3kun 30HM 3axucCTy

0JIMCKAaBKOBI1JIBOJly BU3HAYAIOTh 32 CIELIaIbHUMU (POpMYIIaMHU.
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3axXuCT BiJl €NEKTPOCTATUYHOI I1HAYKIII (BTOPMHHUUA MpOSIB OJUCKABKH)
3MIACHIOETHCS TMPHUENHAHHSIM YCTaTKyBaHHS [0 3a3eMJIIOBaya JUJIsl BlJIBEICHHSA
€JEKTPOCTATUYHUX 3apsiiB B 3eMJII0. 3aXUCT BiJl 3aHECEHHSI BUCOKUX MOTEHIIIa1B
y OYIIBIIO 3AIUCHIOETHCS TMPUETHAHHIM 10 3a3€MJIIOBaya METAJIOKOHCTPYKIIIH.
[lepeMUYKH MK METAIOKOHCTPYKIIISIMUA B MICUAX IXHBOTO 30JIMKEHHS MEHIIIE HiXkK
Ha 10 cM 3BaproioTh, 100 YHUKHYTH MPOSIBIB €JIEKTPOMArHITHOI 1HAYKIIIT Ta 1CKpH.

3axonu Oe3nekd NpU MPOsiBaX aTMOCHEPHOI ENEeKTPUKHU 3AIMCHIOIOTHCS
TaKUM YUHOM:

- y NPUMILIEHHI: 3aYNHUTH KBATUPKH 1 BIKHA; BINIMKHYTH HENOTpiOHE
OCBITJICHHSI 1 paJIOTPaHCISLIAHY Mepexy; He mnepeOyBaTu Mmopyd i3 TpyOamwu
LEHTPAJLHOTO OMAaJIeHHs, 3a3eMJICHHS, Tesnedonom (Onmxue 1 m);

- 1o3a MPUMIIICHHSIM: HE IIYKAaTH YKPUTTS MOPYY 3 JIHIEIO eNeKTpore-
penad, MICIIMHA PO3MIllIeHHsS] OJIMCKAaBKOBIIBO/IIB 1 BUCOKHX TOOJWHOKHUX JEPEB,
CHOpY/AaMH, IIUTOBUMU 1 TpPAaHCPOPMATOPHUMHU MiICTAHIIISIMY;

- He rnepedyBaTH y BoJloMMax i yac rpo3u;

- HE I3IUTH BEPXH 1 T. II.

5.3 IHcTpyKTaXi 3 NUTAHb NMOKEKHOI 0e3MeKH

1) 3a mpuU3HAYCHHSM Ta YacOM TPOBEJCHHS IHCTPYKTaXi 3 THTaHb
MOXKE)KHOT Oe3MeKH TONUIAIOTbCS Ha BCTYHUN, TIEPBUHHHM, ITOBTOPHHH,
MO3aryIaHOBHH Ta IUTHOBUIA.

2) BcTynmHUE ~ TIPOTUNOKEKHHWA  IHCTPYKTaX TPOBOAMTBCS 3 yciMa
MpaliBHUKaMH, AKI MIOHHO TPHUIHATI Ha poOOTy (MOCTiiiHy ab0 THUMYacoBy), a
TaKOX 3 0co0amu, siKi PUOYIIM HA MIMPUEMCTBO Y BIIPS/KCHHS, HA BUPOOHUUIY
MPaKTUKy (HAaBYaHHA) 1 MalTh Opatu O€3MOCepeqHI0 Y4acTh Y BHPOOHHUUOMY
porieci.

BerymHuii mpoTHITOKEKHUN THCTPYKTAK MPOBOIUTHCA HA MiJACTaBl YHHHHUX

Ha MIANPUEMCTBl NpaBWJ, THCTPYKLIA Ta IHIIMX HOPMATUBHUX aKTIB 3 NUTaHb

Jlnct

PB.141.190a.005 N3

Nam.

Jlnet Ne nokym. Moanuc | daTa

85




MOXKEKHOT O€3MeKu Yy cheuiaibHo oO0JIafHAHOMY [UIsi LBOTO IPHUMIIIEHH]
(axiBuEeM, Ha SIKOI0 HaKa30M MOKJIAJIEHI 1[I 00OB'A3KH.

[Iporpamy mis TpOBEIACHHS BCTYMHOTO MPOTHIIOKEKHOTO IHCTPYKTAKY
3aTBEP/KYE KEPIBHUK €HEPIEeTUUHOTO MIAIPUEMCTBA.

3) [lepBUHHMI TPOTUIIOKEIKHUN THCTPYKTAXK MPOBOIUTHCS OE3MOCEPETHHO
Ha poOOYOMY MICIII O MOYaTKy BUPOOHHUUOI JISITLHOCTI MpalliBHUKA.

Woro nosuuHi MPOXOJIUTH:

yc1 HOBOIIPUIHSATI HA poOOTY (HOCTIMHY UM TUMYACOBY);

NpaliBHUKH, IEPEBEICH] 3 THIIUX CTPYKTYPHUX MIAPO3JLIIB YA BUPOOHUUUX
JUIBHHIb;

ocobu, Kl MpuOyIM Ha MIANPUEMCTBO Y BIAPAJKEHHS 1 MarOTh OpaTu
0e3rnocepeIHIO Y4acTh Y BUPOOHUYIOMY IPOIIEC;

OpaliBHUKA CTOPOHHIX OpraHizaimiii, siki OyIyTb BHUKOHYBAaTH Ha
iANPUEMCTBI OyA1BEIbHO-MOHTAXH1, PEMOHTH1 a00 1HIII1 POOOTH;

CTYJIEHTH 1] 4Yac BUPOOHUYOT MPAKTUKU (HaBYaHHS).

[Iporpamy mpoBeneHHS  MEPBUHHOTO  MPOTUMOXKEKHOTO  THCTPYKTAXKY
3aTBEP/KYyE KEPIBHUK BIMOBITHOTO CTPYKTYPHOTO TIIPO3JLTY 1 TOTOKYIOTh 3
HAYaJIbHUKOM CITY»KOU TOKEKHOT Oe3eku (Ha4aIbHHUKOM CIy>KOM OXOPOHHM IIpalli Ta
TIOYKEKHO1 OE3IeKH).

4) IToBTOpHMI NPOTHIIOKEKHUH THCTPYKTaXK IPOBOAUTHCA HAa POOOUOMY
MiCIll 3 yciMa TpalliBHUKaM{d HE MEHIIe HDK OJMH pa3 Ha PiK 3a MPUMIPHUM
MIEPETIKOM MUTaHb, 3 SKUMU TpeOa 03HAHOMHTH MPAIiBHUKIB TiJ] Yac MPOBEIACHHS
BCTYITHOTO Ta MEPBUHHOTO MPOTHUITOKEKHUX IHCTPYKTAXKIB.

5) lo3armiaHOBUIT ~ TPOTUIOXKESKHHA  IHCTPYKTaXX  TPOBOJUTHCA 3
MpaliBHUKaM Ha po0odoMy Micii abo y CIeliadbHO BiIBEACHOMY IJISi IHOTO
MPUMITICHHI:

y pa3l BBEICHHS B JiI0 HOBHX HOPMATHBHHMX aKTIB 3 IMUTaHb MOXEKHOI
Oe3mekn (HOpM, MPaBWII, IHCTPYKIIIH, IOJIOKEHb TOIIO) a00 BHECEHHS 3MiH Ta

JOITIOBHCHB N0 HHUX,
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y pa3i 3MiHU TEXHOJIOTTYHOTO MPOIIECY, 3aCTOCYBAHHS HOBOTO 200 3aMiHU YU
MOJIEpHIi3allii HassBHOTO MOKEXOHE0E3MeYHOro 00IaIHaHHS;

Ha BUMOTY MNOCAJOBHUX OCIO, SIKI MalOTh BIJIMOBIJHI MOBHOBAKEHHS 00
3IACHEHHSI KOHTPOJIIO 32 AISUIBHICTIO MIAMPUEMCTBA y c(epi MOoKeKHOI Oe3MeKH,
SKIIO BUSBJICHO HE3aJ0BUTbHE 3HAHHS IMpalliBHUKAMH TMPABUI MOXKEKHOT O€3MeKn
Ha poOOYOMY Miclli, HEBMIHHS [ISTH Yy pa3l MOXKEXl Ta KOPUCTYBAaTHUCS
MIEPBUHHUMU 3aC00aMU MOKEKOTACIHHS;

B IHIIMX BUMAJKaX 32 BiAMOBITHUMH POIMOPSIAUAMHU JTOKYMEHTAMH.

6) ITo3aruianoBwmii MPOTHUIOKESKHUN IHCTPYKTaX MIPOBOIUTHCS
IHAMBIAYaJbHO a00 3 TPYINOI0 MPAIiBHUKIB CHOPIAHEHUX CIEliaJbHOCTeH (BUIIB
po0it). OOCAT Ta 3MICT IHCTPYKTAXKy BU3HAYAIOTHCS B KOXKHOMY BHUIIAJIKY OKPEMO
3aJIe)KHO BiJl MPUYHH, 10 3yMOBHIIM TIOTPEOy HOTO IPOBEICHHS.

7) LinpoBUM TPOTUIOKEKHUN THCTPYKTaXXK MPOBOAUTHCSA 3 MpPalliBHUKAMU
nepe]] BUKOHAHHSAM HHUMH DPa30BHX (TUMYACOBUX) IOXKEKOHEOE3NMEUHUX pPOOIT
(3BaproBaJIbHUX, PO3IrpIBAIBHUX Ta IHIIMUX), Y pasi JiKBiAaIii aBapii, CTUXIHHOTO
uxa.

8) IlepBuHHMIA, MOBTOPHMIA, IMO3AIUIAHOBUN Ta I[UIBOBUN IPOTHIIOKEKHI
THCTPYKTaX1 MPOBOAATHCS O€3MocepeIHh0 OCa0BUMU 0cobamMu abo0 (axiBIsIMH,
SIK1 TIPOMIIJIA HABYAHHS 1 MEPEeBIpPKY 3HAHb 3 MUTaHb MOXKEKHOI OE3MEeKH, a TaKOXK
3a MOTpeOM HAYaJbHUKOM CIY)KOM MOXKEKHOI Oe3rmeku (HAYaaIbHUKOM CIIYXKOH
OXOPOHH MpaIli Ta MOXKEKHOT OC3MEKH ).

9) [lepBuHHUWH, TTOBTOPHU Ta TMO3AIJIAHOBHIA MPOTHUIIOKEKHI THCTPYKTaXi
3aBEPIIYIOTHCS TEPEBIpKOIO0 3HaHb. llepeBipky 3HaHB 3IiHCHIOE 0c00a, sKa
MPOBOJIMIIA THCTPYKTAK.

10) [TpoBeneHHST TPOTHIIOKESIKHUX ITHCTPYKTAXKIB MOXKE 3IiHCHIOBATHCH
pa3oM i3 BIIMOBITHUMH IHCTPYKTaXKaMHU 3 OXOPOHH TpaIfi.

[Ipo mpoBemeHHS YCIX BHUAIB TMPOTUMOXKEKHUX I1HCTPYKTaXiB, OKpIM
[IJTBOBOTO, Yy CHEIIaTbHUX JKypHAJIaxX poONAThCS 3amuch  (OKPEeMO  Bij

THCTPYKTaX1B 3 MUTaHb OXOPOHM Mpalli) 3a miAnucaMu ociod, 3 IKUMHU MPOBOUBCS
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IHCTPYKTaX, 1 TUX, XTO HOro npoBoAuB. PopMy KypHaILy peecTpalii IHCTPYKTaXKiB
3 MUTaHb MOKEXKHOI Oe3MeKn HaBeAeHo y AoaaTky 1 no uux [Ipasuin.

VY pa3i opranizaimii BOTHEBHX pOOIT 3amuC NpO MPOBEACHHS ILUIHOBOIO
MPOTUIIOKEKHOI'O IHCTPYKTAXy POOUTHCS B JOKYMEHTI, IO J103BOJISI€E BUKOHAHHS

poOiT (B HapsA1-TONYCKY Ha BOTHEB1 pOOOTH TOLIO).
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BUCHOBKH

B OakanaBpcbkiii  poOOTI pO3pOOJEHO PO3PAXYHOK EJIEKTPUUYHOI Mepexi
€HeprornocTayaHHs MPOMHICIOBOTO paiOHY.

VY poboTi 6ys10 BUKOHAHO HACTYTIHE:

1. Po3paxoBaHO CHOXMBAaHHS 1 MOKPUTTS NOTped Mepexki B aKTUBHIN
NOTYKHOCTI, a TaKOX CIOXXMBAaHHS 1 MOKPUTTSA MOTpeO Mepexki B PEaKTUBHIN
HNOTYKHOCTI1 Ta PO3PaxXyHOK MPUCTPOIB ISl 11 KOMIIEHCAIll.

2. BuzHaueHO cymapHe pO3paxyHKOBE HaBaHTaXCHHS OOpaHOTO paioHY.
Byno po3paxoBaHo MicIie CIOPYIKSHHSI MiACTAHIIIN, & TAKOX TUIAaH PO3TAITyBaAHHS
Ha MICIIEBOCT] YOTUPHOX CIOXKMBAUIB €JIEKTPOCHEPT1l, JpKepesa eneKTPOoeHeprii Ta
[ICHTpa HaBaHTAKESHHSI.

3. Cepen koH(irypariii moOyaoBU €JIEKTPUYHOI MEpex OOpaHO HaMOLIBIIT
pamionansHy. i 1poro Bapianty Oyno obpano mpoBogau tuny AC Ta CHIIOBI
tpanchopmaropu TPIH noryxnicTio 25 Ta 40 MBA.

4. PosrnsHyTOo MpoOJIEeMH KOMIICHCAIlli pPEaKTUBHOI IMOTYXHOCTI Ta
IIPOBEICHO PO3PaXyYHOK IMOTYKHOCTI KOHJICHCATOHUX OaTapel, sKi 3a0e3medyroTh
HEOOXITHUM €KOHOMIUHE 3Ha4YeHHs TaHreHca ¢. [{ns xuBunbHOi Hanpyru 110 kB
190, =0,28;

5. B GakamaBpchkiii poOOTI BUKOHAHO YTOYHEHI PO3PaXyHKH ONTHMAaIbLHOTO
BapiaHTy B PEXUMi 3MMOBOIO MAaKCUMYMY, JIITHBOTO MIHIMYMY, & TaKOX ITiCJIs-
aBapiifHOTO PEeKUMY pOOOTH MEPEXKI.

Po3pobiiena cuctema eNeKTpONOCTauyaHHs JIETKO aJanTyeThCsl IO JESKHX
Bapialiii BUXiTHUX YMOB Y BIAIOBIJHOCTI 3 TEXHIYHHUMH YMOBAaMH Ta BUMOTaMH

IIVE.
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