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AHOTALIS

Jlimyk L.II. EnexktponocTtauanHs 3aBOJy KOPMOBHX J1I00aBOK BCTAaHOBJIEHOIO
noTyxkHicTio 920 kBT. Pykomnmuc.

KBamidikamiitauii mpoekt 6akanapa Oll «EnexkTpoeHepreTika, eIeKTpOTEXHIKa
Ta eJIeKTpOMeXaHika» cremiambHocTi 141 EnexTpoeHepreTika, eIeKTpOTEXHIKA Ta
enekTpoMexaHika. JIyIpKuil HallloHaIbHUM TeXHIYHUHN YHiIBepcuTeT. JIyibk, 2026.

Kpamidikamiitauii mpoekT OakaiaBpa CKJIAIAa€ThCS 3 II'SITH PO3AUIIB, CIUCKY
BUKOPHUCTAHUX JIKEPeI, T0JaTKIB.

VY nmpoekTi  po3pobsieHo  (3aMPOIOHOBAHO) CHUCTEMY  €JIEKTPOIIOCTaYaHHS
BUpOOHMIITBA. [IpoekTyBaHHS BHUKOHAaHE Ha OCHOBl  EJIEKTPOTEXHIYHHMX
pPO3paxyHKiB: PO3PaxXyHKY CHJIOBUX €JIEKTPUYHUX HABAHTAXKEHb 3 BUKOPUCTAHHSIM
METOAY BIOPSAKOBAHHMX JllarpaM Ha OCHOBI 1€papXIYHOTO MiAXOAY; PO3PaXyHKY
OCBITJIOBAJIbHUX  HABaHTaX€Hb HA OCHOBI METOAY IIUTOMOI T'yCTHUHU
OCBITTIOBAILHOTO HAaBaHTAXEHHS, PO3PAXYHKY TEXHIKO-€KOHOMIYHUX MOKa3HUKIB
MPUHHATUX IPOSKTHUX PIIIICHb HA OCHOB1 METOY MPUBEACHUX 3aTpart.

Y pesyabTaTi poOOTH OTpUMAIM CHUCTEMY E€JIEKTPONOCTAYaHHS JaHOTO
I IMPUEMCTBA 3 BUCOKHMH ITOKa3HUKAMH €KOHOMIYHOI OOTpPyHTOBAHOCTI.

[IpuiiHaTI TPOEKTHI PIMIEHHS MO3BOJISIIOTH NEPEUTH [0 iX NPaKTUYHOI
peaizaliii ¥ BIPOBaHKCHHS CIIPOEKTOBAHOI CHCTEMH €JICKTPOIIOCTaYaHHS.

Kmrouosi croBa: cuctema enektpornocradanns (CEI), miHisg enextponepenad,
CJIEKTpONpUiiMaYl, EJEKTPUYHI HABAHTAXEHHS, CTPYMH KOPOTKOTO 3aMHUKaHHS,

KOMIIEHCAITISl PEaKTUBHOI ITOTY>KHOCTI, €IIEKTpUYIHA arapaTrypa, eJIeKTpoOe3eKa.



ANNOTATION

Lishchuk I.P. Power supply of a feed additives plant with an installed capacity
of 920 kW. Manuscript.

Qualification project of the bachelor of the specialty "Electrical Power
Engineering, Electrical Engineering and Electromechanics" of the specialty 141
Electrical Power Engineering, Electrical Engineering and Electromechanics. Lutsk
National Technical University. Lutsk, 2026.

The bachelor qualification project consists of five sections, a list of sources
used, and appendices.

The project developed (proposed) power supply system of the enterprise.
The design is performed on the basis of electrical calculations: calculation of power
electrical loads using the method of ordered diagrams based on a hierarchical
approach; calculation of lighting loads based on the method of specific density of
lighting load; calculation of technical and economic indicators of design decisions
based on the method of reduced costs.

As aresult, the power supply system of this enterprise with high indicators of
economic feasibility was obtained.

The adopted design decisions allow to pass to their practical realization and
introduction of the designed system of power supply.

Keywords: power supply system (EPS), power line, power receivers,
electrical loads, short-circuit currents, reactive power compensation, electrical

equipment, electrical safety.
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BCTYII

3 TOYKH 30py TEXHIKO-€KOHOMIYHMX MIPKYBaHb BCl €JIEKTPOCTaHIIi,
PO3MIIIIEHI B OKPEMOMY €KOHOMIYHOMY paiOHI, 3a MOCEPEIHUIITBOM JIiHIM
eJICKTpOIepeiaul PI3HUX PIBHIB HAMPYTd 3 €HYIOTHCS MDK COOOIO JUIs
napajenbHoi poOOTH Ha CIHUIbHE HaBaHTaXeHHsA. Take 00’eaHaHHSA
€JICKTPOCTAHIIINA, MIACTAHIIA Ta TEIJIOBUX MEPEXK, MOB’SI3aHUX CHIJIBHICTIO
peXKUMY Ta HEMEPEPBHICTIO MPOIECY BUPOOHHUIITBA Ta PO3MOALTY €JIEKTPUUHOI
Ta TEIJIOBOI €HEpPrii, HA3UBAEThCA €HEPreTUYHOI0 CHUCTEMOI0. B cBoo uepry
YaCTUHY €HEpPreTMYHOi CHUCTEMH, IO CKIAJA€eTbCs 3 TEHEpaTopis,
PO3MOAUIBLYMX MPUCTPOIB, MIJACTAHIIIN, JIHIA eJeKTporepeaadl pi3HUX PIBHIB
HAIIPYTH Ta eJIEKTPONpPUIIMayiB BBAXAIOTh CUCTEMOIO €JIEKTPOIIOCTaYaHHS.

[Ipu mpoekTyBaHH1 palliOHAJIBLHOI CUCTEMH €JEKTPONOCTaYaHHS MOBUHHI
3a0€31eUyBaTHUCh:

0e3mepeOIMHICTh eJIEKTPONOCTayaHHs, IO 3aJeXUTh B CXeMH Ta
HAJIIHHOCTI MPUCTPOIB EIECKTPUUHUX MEPEK;

SAKICTh €JICKTPOCHEpPrii, $Ka XapaKTEePU3Y€ThCS HAJICKHUM pIBHEM
HAIPYTU B CIIOKUBAYIB;

3pYYHICTh Ta 0€3MeKy eKCIUTyaTallii;

€KOHOMIYHICTE;

MOXJIMBICTh TOJAJBIIOTO PO3BUTKY 0O€3 KamiTaabHOI Nepedy10BU
EJIEKTPUYHUX MEPEK.

B nanomy mpoekTi po3poOJsSE€ThCs CHCTEMa €JIEKTPOIOCTAYaHHS 3aBOIY
KOPMOBHX JJ0OABOK BCTAHOBJICHOIO MOTY>kHICTIO 920 kBT.

JInst 3a0e3nedeHHst yCciX BHIIE MEpeiuyeHuX BUMOT JaHUN MPOEKT Oyne
BKJIFOYATH TEXHIKO-€KOHOMIYHI PO3paxXyHKH, fAKI 3a0e3medarh miadip

HAWOUIbIII EKOHOMIYHOT MEPEX1 EIeKTPOIOCTaYaHHS.

JIHTY.971098.000 M3

3MH.

ApK. Ne nokym. Mignuc | Data
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PO30l 1

KOPOTKA XAPAKTEPUCTUKA OB’EKTY NMPOEKTYBAHHA

B nmanomy kBamiikamiiiHoMy NpO€KTI OakallaBpa pO3pOOJISIETHCS CUCTEMa

CJICKTPOTIOCTaYaHHS 3aBOAY KOPMOBHUX J0OABOK BCTAHOBJICHOIO MOTYXKHICTIO 920

KkBT.

EnexTpornocTauanHs miAnpueMcTBa 31MCHIOEThCA Bl IMH Hanpyrowo 10 kB

icaytouoi PIIC 110/10 B, Bigcrtanp no sAkoi crtaHOBUTH 2,2 KM. IIOTyXHICTh

KOPOTKOTO 3aMHKaHHS Ha IMHAX JKepesia )KuBjeHHs gopiBHIOe 70 MBA.

Pexxum poOoTH mianpreEMCTBA — JBO3MIHHUHN. PiuHA KIJIBKICTh TOAUH POOOTH

enekTpooOnagHanHg cTaHOBUTHh 4000 rogwH; 4MCIO TOAWH pOoOOTH 0OJIaTHAHHS

P MaKCUMaJbHOMY HaBaHTaxeHHs — 2400 roauH.

BcTanoBieHa MOTYKHICTh OKpeMuX OyiBelb Ta MIAPO3AUIIB MIANPUEMCTBA

HaBsezeHa B Taomumm 1.1.

Tabnui 1.1 — BeraHoBiieHa MOTYXHICTD MAPO3/UIIB MiATPUEMCTBA

Ha3zga migpo3ainy (uexy,

BcranosiieHa noTy:kHicTh PB,

OynaiBJii) KBT
Ilex npemikciB 104
KomOikopMoBHi 11eX 345
[lex KOpMOBHX 100aBOK 250
Cknam Nel 36
Cxuag Ne2 41
Hacocna 115
AJIMIHICTPAaTUBHO-JIONIOMIKHA CIIOPY/1a 29
Bcnoro 920
JIHTY.971098.000 N3
3m. | Apk Ne fokyM. Mignuc | Darta
Pospob. Tlinyic LI EnexTponocTadaHHs 3aBOy JliT. ApK. AKpyuis
Mepesip. Kowmenna H.B. KOPMOBHX J100aBOK BCTAHOBJIEHOO | | 8 2
notyxHicTio 920 kBT
H. koHTp. | Bamemox fO.1. INosicHIOBaIbHA 3AIIHCKA OABE, rp. EE3—41
3atBepa. Bommunenp B.L




PeakTuBHA MOTYKHICTb, I03BOJICHA JIO TIEpeadl EHEPrOCUCTEMOIO CTAHOBUTD
150 kBAp.

[Ipuitmaui enexTpoeHeprii MiANPUEMCTBA PO3Pax0OBaHl Ha KUBIISIUY HAMNPYTy
380/220 B.

[Ipuitmayamu eNEKTPUYHOI €Heprii Ha JaHOMY HIANPUEMCTBI € pyOalbHI
MalIuHU, ApoOapku, OYHKEpH, TpaHyJSATOPU, CyLIApKH, IPECH, BEHTUISATOPH,
OCBITJIFOBaJIbH1 YCTAHOBKH Ta 1H.

3a CTyNeHeM HaJIHOCTI €JIEKTPONOCTAYaHHsl CIOXKMBAyl MIINPUEMCTBA
BIIHOCATHCS 0 HacTynHuX kateropii: I1-30 %, I[II—-70 %

3arajgbpHa TEpUTOPIs MiAmpHeMcTBAa cTaHOBHTH 900450 M, mioma OymiBens

cknamae 2590 M’ .

Apk.

JNIHTY.971098.000 I3
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PO34IN 2
OCHOBHI NPOEKTHI PILLEHHA

2.1. Bu3HayeHHSA CMNOBUX €NMeKTPUYHNX HaBaHTaXeHb

3a 3HAYCHHSMM €JICKTPUYHUX HABaHTAKEHb BUOUPAIOTh 1 MEPEBIPSIOTH
enektpoodbsagHanHs CEIl, Bu3HayaloTh BTpaTH MOTYXHOCTI 1 EJIEKTPUYHOI
eHeprii. Bii OIIHKKA OYiKyBaHUX HABAaHTAXKECHb 3aJI€KaTh KaIiTallbHI 3aTpaTd Ha
CEIl, excrimyaTaniiiii BUTpaTH, HAAIMHICT POOOTH €JIEKTPOOOIIaTHAHHS.

[Ipy BU3HAYEHHSA EJEKTPUYHUX HABAHTAKEHb IIOYMX a00 MPOEKTOBAHUX
HIJIPUEMCTB HEOOX1THO BPaXOBYBATH PEXUM POOOTH, MOTYKHICTb, HAMIPYTY, P11
CTPYMY Ta HaJIWHICTh )KUBJICHHS €JIEKTPONPUIMAYIB.

BipHe Bu3HAYeHHS €JEKTPUYHUX HABAHTAXXEHb € OCHOBOK palllOHAIbHOT
noOyJIoBU 1 EKCIUTyaTalli CHUCTEMHU  €JIEKTPONOCTauYaHHS  MPOMMCIOBOTO
OIOpPUEMCTBA. 3@ 3HAYCHHSIM CJIEKTPUYHUX HABAHTAXKEHb BUOWPAIOTh 1
nepeBipsroTh  enekTpoodnannandas CEIl, Bu3HaA4arOTh BTpAaTH MOTYXHOCTI 1
CJICKTPUYHOI eHeprii. BiJ OI[iHKM OUYIKyBaHWX HABAHTAXKEHB 3aJI€kKaTh KalllTalbHI
3atpatu = Ha  CEIl,  ekcruiyaramiiiHi ~ BUTpaTH,  HaAIMHICTD  pOOOTH
CIEKTPOOOIaTHAHHS.

JIJist po3paxyHKy CHJIOBOTO €JIEKTPUYHOIO HABAHTAXKEHHS 3aCTOCYEMO METO]T
BIIOPSJIKOBAaHUX JlarpaMm (METOAMKA pO3paxyHKy HaBeneHa B [3,§ 2], npuidHITHI
JUTsl MACOBHX €JIEKTPOINPUMaYiB.

3riIHO0 1OTO METOAY pO3paxoBaHE AKTHMBHE HABAaHTAKCHHs IpHUiIMadyiB
€JIEKTPOCHEPTIi Ha BCIX CTYIEHSX JKUBJISTYMX 1 PO3MOJUIBYMX MEPEX BU3HAYAIOTH
3a CepE/IHbOIO TIOTYKHICTIO Ta KOE(PIIlIEHTOM MaKCUMyMYy.

KoedimieHT Makcumymy, B CBOIO 4epry, 3aJ€KHUTh BijJ €(PEKTUBHOTO 4YMCIia

eJICKTPOIpHUIIMaYiB.
3m. | Apk Ne fokym. Mignuc | Oata
Po3pob. Hlinyic LT EJIeKTpOnocTauaHHs 3aBOLY JliT. ADK. AKpywis
Mepesip. | Komenna H.B. KOPMOBHX J100aBOK BCTAHOBIICHOIO L 10
notyxHicTio 920 kBT
H. koHTp. | Bamemox fO.1. INosicHIOBaIbHA 3aIIHCKA OABE, rp. EE3—41
3atBepa. Bosunens B.L




[lin edexTuBHUM (NMPUBEACHUM) YHCIOM NpHUMadiB TPyIH, PI3HUX 32

HOMIHAJIBHOIO MOTYKHICTIO 1 PEXKUMOM pOOOTH, pO3YMIIOTh TaKe YHCIIO

OJIHOPITHUX 32 PEKUMOM POOOTH TpPHIIMAyiB OJHAKOBOI IMOTYKHOCTI, SKE

06YMOBHIO€ TC CaMC PO3PaXYHKOBC HABAHTAXCHHA, IO 51 ddaHa TIpyIla pi3HI/IX

npuitMayis.

HOpSI,Z[OK PO3PaXyHKY CHJIOBOTO HABAHTAKCHHA 3Fi,ILHO MCTOJUKH Yy ONOHOATKY

2.1. TIpoBeneMo pO3paxyHOK EJICKTPUYHHUX HABAHTAKCHb CHJIOBUX MPUAMAadiB

CJICKTPOCHEPTIi Ha MPHUKIIAAI KOMOIKOPMOBOTO IieXy. Pe3ysbTratu po3paxyHKIB

3BeaeMoO B Ta0aumo 2.1.

Tabsuusg 2.1 — Po3paxyHOK CHJIOBOTO HABAaHTAXEHHSI KOMOIKOPMOBOIO LIEXY

Cepenne
BcranoBnena HAaBAHTAXXCHHSL
HagBil Py MOTYKHICTb, 3a HaHOIbII Pospaxynkose
HpI/II/IMa‘llB" kBT n KBHK tg (P 3aBaHT@KEHY l'leq) Kmax HAaBAHTAXXCHHSL
€JeKTPUMHOT siny
eHeprii Pasc | p Pep oy | Qcp 5w, P,, Qp,
Prin H kBt | kBAp kBt | kBAp
Cenaparop 10 | 50 | 5 10,36 1,02/18,00| 18,36 | 5 [4,25| 76,50 (20,20
Hpobapka 11 | 5515103 0,88/16,50| 14,52 | 5 (4,36| 71,94 (15,97
ByHnkep 9 18 | 2 10,35 1,02 6,30 | 6,43 2 13,171 19,97 | 7,07
Jlozatop 13 | 65 |5 10,34 1,33(22,10] 29,39 | 5 [4,23|93,48 |32,33
3minryBay 7 3515104 1,33(14,00| 18,62 | 5 [4,17| 58,38 [20,48
I'panymnstop | 18 | 90 | 5 10,35 1,33|31,50] 41,90 | 5 [4,65|146,48]46,08
Bcbozo i3 3mi-
unum 2pagi- 313 30 108,4/129,21 466,75 142,1
KOM HABAH-
mMax)yceHus
Bentwisitop | 4 32 | 810,7 0,7122,4 | 15,68 22,40 (15,68
Bcvozo 3
nocminum 32| 8 22.4 | 15,68 22,40 15,68
2paghikom na-
GAHMAIICCHHA
Bcvozo no uexy 0 | 34538 130,8| 144,89 489,15|157,8
ApK.
NHTY.971098.000 M3 »
3MH. | Apk. Ne fokyM. Mignuc | Oarta




Po3paxyHOK CHIIOBOTO HAaBaHTAXKEHHS T10 MIAMPUEMCTBY B LIJIOMY MTPOBEAECMO
aHaJoriuyHo. Pe3ynbTaTt po3paxyHKiB 3B€IeMO B TaOJHUIIO 2.2.

Tabnuusg 2.2 — Po3paxyHOK CHJIOBOTO HaBaHTAXXEHHS IO MIAMPUEMCTBY B LILIIOMY

BcTaHoBIIeHA CepenHe HaBaHTa)KCHHS 32 HAWOUIBII

Hasga ninposainy IOTYKHICTB 3aBaHTa)KEHY 3MIHY
(exy) P, kBT Pcpaw, KBT Qcpam, KBAp
[{ex mpeMikciB 104 41,6 49,92
KombikopmoBwuii miex 345 131 144,89
Hex xopmoBix 250 105 136,5
n00aBoOK ’
Ckian Nel 36 16,9 17,43
Cxkmaang Ne2 41 28,70 21,53
Hacocna 115 13,80 10,35
AJIMIHICTpaTUBHO- 29 44 4.48
JTOTIOMIXKHA CIIOpya ’ ’
Bcboro 920 341,17 385,10

2.2. Po3paxyHOK OCBiTNOBaNibHUX HaBaHTaXeHb

Ha npomucnoBux mianpueMcTBax OJU3bKO AECATOT YACTUHHM CIIOKHUBAHOI
CJIEKTPOCHEPTIi BUTpAyaeThcsd Ha eJNEeKTpuyHe ocBiTieHHS. [IpaBuibHuil BHOIp
OCBITJIIOBAJILHUX ~ YCTAHOBOK  CHOpPUSIE  PAlllOHAJBHOMY  BUKOPHCTAHHIO
eJIEKTPOCHEPTIi, TOKPALICHHIO SIKOCTI MPOAYKIIii, III0 BUITYCKAETHCS, IM1IBUILICHHIO
IPOIYKTUBHOCTI Mpalll, 3MEHIICHHIO KIJIBKOCTI aBapiil 1 BUMAAKiB TpaBMaTU3MY,
3HM)KEHHIO BTOMJIFOBAHOCTI TIpalliBHUKIB. BuOip OCBITIEHHS y NPUMINIEHHAX
BUKOHAHO Y BIAMOBIIHOCTI 3 HOPMaMU MPOEKTYBaHHS IITYy4YHOTo ocBitieHHsa JIbH

B.2.-28:2018, a BuO1p OCBITIIOBaILHOT alapaTypy — 3 BpaxyBaHHIM MPU3HAYCHHS,

ApK.

NHTY.971098.000 M3

3MH.

Apk. Ne fokyM. Mignuc | data
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KJIacy Ta cepefoBHIla MPUMIIICHHS. B SKOCTI pkepenia OCBITICHHS 1T OCHOBHUX
BUPOOHUYMX MPUMIIIEHb BUKOPUCTOBYIOTH CBITJIOMIO/HI CBITUJIBHUKUA MAapKH
AII124Y 3 LED mxepenamu mnotyxHicTio 200 BT, a 118 J0HNOMIKHUAX
BUPOOHUYMUX TMPUMIIICHb — CBITWJIBHUKMA 3 JIOMIHICUEHTHUMH JIaMIlaMu Ta
ra30pOo3psTHUMH JIAMITAMHU.

B 3anexHocTi BiJ XapakTepy TEXHOJIOTIYHUX TMPOIECIB 3aCTOCOBYIOTHCS
CHUCTEMHM 3arajlbHOro 1 KOMOIHOBaHOTO OCBITJICHHS. J[Ji1 OLIBIIOCTI MPUMIIICHD
NpurHATE poOOUe Ta eBaKyalliiHe OCBITIICHHS.

JKuBneHHsT OCBITIIOBJIBHUX HABAHTAXEHb IMEPEA0AUYEHO BIJI OKPEMHUX
ocBITIOBaIbHUX 1MTKIB TNy OII-6YXJI4 3 aBromaramu Ttuny BA-88.
XKupneHnHs poOOYOro Ta €BaKyalllHHOrO OCBITJICHHSI 3A1HCHIOETHCS OKPEMHUMHU
dbinepamu. XKusnaeHnns BukoHane npopojoM [1BC 4*2,5mm2.

3 METOI BCTAHOBJICHHSI KOHTPOJIIO €HEPrOBUKOPUCTAHHS Ha MiANPUEMCBI Y
BianosigHocTi 3 JIBH B.2.-28:2018 BuOpaHo BeIMYMHY MaKCUMAJIbHO JOMYCTUMOI
MATOMO1 BCTaHOBJICHOI TOTYXXHOCTI PnutT. [{ns po3paxyHKy eIeKTPUUHUX
HAaBaHTaXEHb OCBITIIIOBAIBHUX MPUKHMAUYIB 3aCTOCOBYEMO METOJl MUTOMOI
noTyxHocTi. [lapamerpamu, M0 BH3HAYAIOTh BEJIWYHMHY MUTOMOI MOTYXKHOCTI €:
OCBITJICHICTh, IUIOLIA OCBITJIIOBAHOTO TMPHUMIIIEHHS Ta BHUCOTa MIJBICY
CBITUJILHUKIB HaJl PIBHEM PO3PaxXyHKOBOI TUIOLIUHHU.

[Topsimok po3paxyHKy OCBITJIFOBAJIBHUX HABAHTaXXEHb 3AIMCHUMO 3T1JHO
METOJIMKU, HaBeAeHoi B [4; 25, m.6-10], ska mnpencraBieHa B A0JAaTKy 2.2

PesynbpTaTi po3paxyHKy OCBITIFOBAIbHOTO HABAHTAXKECHHS IO MIAMPHEMCTBY

B [IJIOMY 3BeAieMO B TaOymilo 2.3.

ApK.

NHTY.971098.000 M3

3MH.

Apk. Ne fokyMm. Mignnc | Oata
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Tabmurs 2.3 — Po3paxyHOK OCBITIIOBAIBHOTO HABAHTAXKECHHS T1ITPUEMCTBA

Hazsa miapo3ainy Fuopw, > | h, | Puur, | Po, | Tum Ne Pro, | Qro,
F, M Br/ 2 Knpa B Knon tg(P B
(exy) JIK M T/M” | kBT |HIaMIIH mr KBT | xBAp
Ilex mpemikcie | 500| 540 | 6 | 12,9 | 6,97 | LED | 1,1 | 35 [0,85]0,62] 6,51 | 4,04
KOM@E‘;?;MOB“H 500| 350 | 8 | 11,7 | 4,10 |LED | 1,1 | 20 |0.85|0.62]| 3,83 | 237
Hex kopmosux | 564 | 345 | g | 117 | 404 | LED | 1.1 | 20 |0.85|0.62| 3,77 | 2.34
100aBOK
Crnan Nel 150 | 140 | 8 | 11,7 | 1,64 | LED | 1.1 | 8 |0,85/0.62] 1,53 | 095
Crnag Ne2 150 | 432 | 8 | 11,7 | 5,05 | LED | 1.1 | 25 |0,85]0,62| 4,73 | 2,93
Hacocra 100 168 | 6 | 129 | 2,07 |LED | 1.1 | 11 |0,85[0,62| 2,03 | 1,26
AZMIICTPAaTHBHO- | 5 | 500 | 35| 138 | 276 | LED | 1.1 | 46 | 0.8 | 04 | 2.43 | 097
JOTIOMIXKHA cIopyJa
3osHimme 958035 0,02 19,16 |qHaT| 1,2 | 96 |0,85]0,33]19,54| 6,45
OCBITJICHHA
Beboro 2175 45,88 4437 21,31

2.3. BusHayeHHs pe3ynbTylO4YMX HaBaHTaXeHb

Jns BUOOpPY KOMYTalliifHO-3aXMCHOT Ta BHUMIPIOBAJIbHOI amaparypud Ha

CTOPOHI

HH Ttpancdopmatoproi

I ACTAHIIIT,

a TaKOX [OJId1 BH3HAYCHHA

HaBaHTakeHHb Ha BUIIMX PiBHIX CEIl HeoOXiaHO po3paxyBaTu HABaHTaXXEHHS HA

mmHax 0,4 kB TII. Meroauka BU3HAYEHHS pPE3yJIbTYIOUMX HABAHTA)KECHb HABEICHA

y goaarky 2.3.

Pe3ynbraTu po3paxyHKiB 3B€AeMO B TaOIHIIO 2.4.

Tabmui 2.4 — Po3paxyHOK cymMapHOTo HaBaHTakeHHs Ha mmHax HH TTI

HasBa nexy (ainpHuMIIN) PCI;(F]; 3T|v|.’ QK%: :;\)A’ ill’goTa I?Bl’zp IzEZT ’ g;z;; EEZA’
1 2 3 4 5 6 7 8
Lex mpemikcis 41,6 4992 | 6,51 | 4,04 | 48,11 | 53,96 | 72,29
KombikopmoBHii rex 130,8 | 144,89 | 3,83 | 2,37 | 134,63 {147,27| 199,53
Lex KopMOBHX [100aBOK 105 136,50 | 3,77 | 2,34 | 108,77 |138,84| 176,38
Cruan Nel 16,92 17,43 | 1,53 | 0,95 | 18,45 | 18,38 | 26,04
Ckmag Ne2 28,7 21,53 | 4,773 | 2,93 | 33,43 | 24,46 | 41,42
Hacocna 13,8 10,35 | 2,03 | 1,26 | 15,83 | 11,61 | 19,63
Apk.
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[TponmoBxeHHs Tabmuii 2.4

1 2 3 4 5 6 7 8
AAMIHICTpaTHBHO- 435 | 448 | 243 | 097 | 6,78 | 545 | 870
AOIIOMI)KHA CIIopyda
30BHIIIHE OCBITJICHHS 0 0 19,54 | 6,45 19,54 | 6,45 | 20,58

Bcenoro 341,17 | 385,10 | 44,37 | 21,31 | 385,54 (406,41 564,56
24. TlobypoBa kKapTtorpamMm HaBaHTaXeHb Ta BWU3HaA4YeHHA

TEOpPeTUYHOro UeHTpy HaBaHTaXeHb

3 METOI BM3HAUEHHS MICIsl pO3TallyBaHHs TpaHCGHOPMATOPHOI MiJACTaHIIIL

IpU MPOEKTYBaHHI OyIyIOTh KapTOrpaMy €JIEKTPUUHUX HaBaHTaxeHb. KapTorpama

SBJISIE COOOI0 PO3MIIIEHI HAa TE€HEPATbHOMY IUIaH1 MIJMPUEMCTBA KOJA, ILJIOIIA

AKUX BIANOBIJAa€ y BHOpaHOMYy MacmTadl pO3paxyHKOBUM HaBaHTAKCHHSIM.

MeTtonuka po3paxyHKy HaBe[eHa y A0JaTKy 2.4. Pe3ynpraTtu po3paxyHKIB IOJIaHO

B Tabmu 2.5.

Tabnuis 2.5 — BusHaueHHsI TEOPETUYHOTO IIEHTPY HABAHTAXKEHb

Has3zea yexy (0inonuuyi) X y Ppsx Ppsy r a
Llex mpemikcis 3,51 3,9 | 1684 | 187,6 |5,5]| 264
KomMb6ikopmMoBwHii mex 73 | 3.8 082.8 511,6 9,3 | 20,5
[lex xopMOBHX J100aBOK 4,5 | 10,1 | 489,5 | 1098,6 | 8,3 | 129
Cruan Nel 10,2 2,3 188,2 424 | 34| 92,6
Cruan Ne2 13,6 | 7,1 | 454,6 | 2373 | 4,6 | 993
HacocHa 82 | 13,3 | 129,8 | 210,5 3,2 | 12,9

AJIMIHICTPAaTUBHO-JOTIOMI>KHA CIIOPY1a 129 11,8 87.4 80,0 2,1 | 201,0
Bceboro 2500,7 | 2368,1
Xa=6,49 VYa=6,14
ApK.

3MH.

ApK.

Ne fokyM.

Mignnc

[ata
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2.5. Bubip KinbKocCTi Ta NOTY>XHOCTi TpaHccopmaTopiB

Bubip Tumy Ta KuUibkoCcTi cuioBux TpaHcopmaropie TII mnoBunHeH

O6YMOBJ'IIOB3TI/ICB BCIIMYMHOIO Ta XapaKTCpoOM CICKTPUYHHMX HaBaHTAKCHb,
p03MiIIIeHH$IM HAaBAHTAXCHb H4 I'CHCPAJIBHOMY TIaH1 Hi,Z[HpI/ICMCTBa, a TaKOX

apXITeKTYpHO-OyIIBEIbHUMH Ta eKCIUTyaTaliiiHuMu BuMoramu. Kpim Toro,

MOBHMHHI BpPaxOBYBaTHUCh KOH(DIrypaiis BUPOOHMYMX NPUMINICHb, PO3MIIICHHS

TEXHOJIOTIYHOTO  OOJIaJHAHHS, YMOBHM OTOUYIOUOTO CEPENOBHINA, YMOBHU

OXOJIOJKCHHA, BHAMOTHM MOXEXKHOI Ta GJICKTpI/I‘-IHOT Oe3Iexku 1 TUNH

3aCTOCOBYBAHOT'O OOJIa{HAHHS.
Meronrka HaBeeHa y TOAAaTKy 2.5.
Pe3ynbraTu po3paxyHkiB 3B€€MO B TaOIHIIO 2.6.
Tabmums 2.6 — Bubip Tuny Tta KuibkocTi Tpanchopmartopis TII 3

BpaxyBaHHAM HBK

[Tokazuuk BH;)SJI/II(})I;IEEHH Bapianr [ Bapiant II
1 2 3 4
px kBT 385,54 385,54
sz kBAp 406,41 406,41
bz KBA 560,19 560,19
F M’ 2175 2175
c kBA/M? 0,3 0,3
e g&mm - TM-250 TM-400
Nin IIT. 1,9 1,205
M T, 0 0
Nonr IIIT. 2 2
Qmax T KBAp 106,57 510,84

3MH.

ApK. Ne fokyM.

Mignuc | Oarta
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[IpomosxeHHs Tabmuili 2.6

1 2 3 4
Qusk 1 kBAp 299,84 -104,43
Kopi — 12 12
K2 — 2 4
I — 0,49 0,44
Qusk 2 kBAp -138,43 0,00
Qusx kBAp 300 0
Tun HBK — 2*150 0
APy KBt 1,45 2,27
AP, kBT 5,5 7,6
T rojt 1225,3 1225,3
AW TUC.KBT - rop. 14.20 2023
C, THUC.TPH. 119,31 169,90
K THUC.TPH. 276,67 224,00
3 THUC.TPH. 163,89 157,90

[lepeBipumo BuOpaHi TpaHCPOPMATOPHM Ha TEPEBAHTAXKYBAJIBbHY 31aTHICTD

3Fi,IIHO BHpa3y 3 BpaxXyBaHHAM MO>KJIMBOCTI Bi,Z[KJII-O'—IeHHH HaBaHTaxxeHHs 111

KaTeropii:

1,4-S

2-S;, .

THoM 2 N ’

(2.38)

O1xe, npuitMaeMo J10 BcTaHOBJICeHHS TpaHcpopmatopu TM-400, mis sskux

ne 448,15 kBA-noTyxHicTbh, 32 yMOBH BiJKIItoueHHs crioxkuBauiB [11 kareropii.

1,4 -400 =560kBA >

YMoBa BUKOHYETBCAI.

2-44815

=448,15kBA

3MH.

ApK. Ne fokym.

Mignuc | Oata
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2.6. KomneHcauisi peakTUBHOI NOTYXXHOCTI

KommneHcallis peakTUBHOI TMOTYXKHOCTI a00 MiABUIIEHHA KOE(DIIIEHTY

MOTY)KHOCT1  €JICKTPOYCTAaHOBOK IPOMUCIIOBUX TIAMPUEMCTB Ma€ BaKIINBE
3HAYCHHS JJI1 €HEePrOCHUCTEMH B ILUJIOMY Ta € YaCTHHOK 3arajibHOi MpoOjeMu
HIJBUIIECHHS KOE(ILIEHTY KOPUCHOI Mii pOOOTH CHUCTEM €IEKTPONOCTaYaHHSI.
[IuTaHHs TPO KOMITEHCAIIII0 PEAKTUBHOI MOTYKHOCTI BKJIFOYAE PO3PAXYHOK 1 BUOIP
KOMIICHCYIOUUX TPHUCTPOIB, iX pPETyJIIOBaHHA Ta PO3TAIlyBaHHS Ha TEPUTOPil
nianpueMctBa. Ilepegaya  3HA4YHOI  KUIBKOCTI  PEAKTHUBHOI  MOTYXHOCTI 3
CHEPrOCUCTEMH JI0 CIOKHMBAYiB HEpallioHaJIbHA MO PSAAy MPUYUH: BHUHUKAIOTH
JIOJIATKOBI BTpPaTH AaKTUBHOI MOTYXHOCTI 1 eHeprii B ycix enemeHtax CEII,
00yMOBJICH] 3aBaHTaXCHHSIM iX PEAKTUBHOIO TMOTYXHICTIO, 1 JIOJATKOBI BTpaTH
HAIPYTHU B )KUBJTYUX MEPEKaAX.
Meronuka po3paxyHky komrieHcaiii PI1 naBenena y nogatky 2.6.

Pe3ynbTaT po3paxyHKiB 3BeeMO B TaOIHUIIO 2.7.

Tabmuus 2.7 — Po3paxyHOK KOMIIEHCAllll PEaKTUBHOI MOTYKHOCTI Ha cTOpoHi 10

kB

llokasnux Oounuyi 6UMIPIOBAHHS 3Hauennst
Qs kBAp 406,41
Q, ax kBAp 150
Q51 ® kBAp 0
AQ; kBAp 36
K — 0,8
Q1 kBAp 325,12
Qy kBAp 175,12
Qcr kBAp 44241
(@ ey kBAp 211,12

3MH.

ApK.

Ne fokyM.

Mignuc

[ata

NHTY.971098.000 13
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3 po3paxyHKiB TabiwmIll 2.7 BUJIHO, 110 KOMIIEHCAIIs Ha BUCOKIN CTOPOHI Ma€e
ctanoButu 211,12 kBAp. Haitmenma noryxuicte BBK cranosuts 300 kBAp,
TOMY, YCIO KOMIIEHCAIIIF0 PEaKTHUBHOI MOTY>KHOCTI poBoauMo Ha mmHax 0,4 kB.
[IpuiiMaemMo 10 BCTAHOBJIEHHS ABI KOHAeHcaTopHUX Oatapei tuny YKPM-0,4-

125V 3 3aransHoto notyxHIcTIO 250 kBAD .

2.7. BU3Ha4YeHHA eneKTPUYHUX HaBaHTaXeHb Ha BULLUUX PIBHAX
CEnN

Buznauenns enexktpuuHux HaBaHTaxxkeHb B CEIl mignpuemcTBa BUKOHYIOTH
JUISL XapaKTEPHUX MICIUb MIPUEIHAHHS PUMMAaYiB €JI1EKTPOEHEPT.

Po3paxyHkoBe  HaBaHTa)XCHHS,  CTBOpDIOBAHE  TIpylmamMud  INpUHMadUiB
enekTpoeHeprii Hanpyroto 0,4 kB, Bu3HaueHe B 11.2.1.3 7aHOTO MTPOEKTY.

MGTO,Z[I/IKa PO3PAXYHKY CIICKTPUYHUX HABAHTAKCHb HABCACHA Y JOHAATKY 2.7.

S,, = 332,52kBA

2.8. NpoeKkTyBaHHA MepeXi XUBNEeHHA nignpuemMcTBa

I 3a0e3reueHHs] €IeKTPOCHEPTIEI MPOSKTOBAHOTO TMIAMPUEMCTBA HEOOX1IHO
NpUEAHATH MOr0 JI0 MEpeX CHEProCUCTEeMH 3 HACTYIIHHM  PO3IMOIIOM
CJICKTPOCHEPT1I BCEpEINHI MIAMPUEMCTBA MI’)K OKPEMUMH 00’ €KTaMH.

OCHOBHMMH YMOBaMH TMPOCKTYBaHHS PAI[iOHAILHOT CUCTEMH 30BHIINTHBOTO
CJICKTPOTIOCTAYaHHS €:

— HaJIAHICTE,

— EKOHOMIYHICTE;

— SIKICTb €JICKTPOCHEPT1i B MEPEKI.

ApK.
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ApK. Ne fokyM. Mignuc | Oarta




Haniiinicte  3amexuTh BiJ KaTeropii mOpuilMadiB  eJleKTpoeHeprii Ta
OCOOJMBOCTEN TEXHOJOTIYHOIO TIPOIIECY, HEMpaBUJIbHA OLIHKA SKHUX MOXKE
CHpUYMHUTH 3HIKeHHs HaaiiHocTi CEIL

ExoHOMIYHICTh BU3HAYAETHCA NMpUBeAMHUMU 3aTpaTamu Ha CEIL.

Jxepenom  KUBJEHHS —mianpuemMcTBa € muHA 10 kB icHyrodoi
TpanchopMaTtopHoi mifcTaniii. JKUBJICHHS MIANPUEMCTBA JOILIJILHO BHUKOHATH
Ka0enpHUMHU JTiHIsIMU Hanpyrowo 10 kB.

[lepepi3 xui kabeiB BUOEPEMO 3a TEXHIYHUMHU T4 EKOHOMIYHUMHU YMOBaMHU.

J1o TEXHIYHMX YMOB BIIHOCATHCSI BUOIp Mepepi3iB MO HArpiBy po3paxyHKOBUM
CTPYMOM, HarpiBy BiJ KOPOTKOYACHOTO BUIIIEHHA Tera ctpymoMm K3, BTparam
HAIPYT¥ B HOPMAJILHOMY Ta MICJS aBapliiHOMY peKUMaXx.

ExoHOMIUHI yMOBHM BHOOpPY TMOJSATalOTh y BHU3HAYEHHI Mepepi3y JiHii,
MPUBEJICHI 3aTpaTH HA CIIOPYKEHHS SIKO1 Oy1yTh MiHIMAJIbHUMH.

Bubip nepepidy no HarpiBy 3A1HCHMMO 3a PO3pPaxyHKOBHM CTpyMoM |s.
Ockinbku J1s1 skuBiieHHs TII mianmpueMcTBa MU BCTAaHOBIIOEMO JBI TapajeiabHO
Ipaiowyl JiHIi, TO B SKOCTI PO3PAXyHKOBOTO CTPyMy MpUIAMEMO CTpyM
MICIIIaBapiiiHOTO PEXUMY, KOJIM OJIHA *KUBJISIYA JIIHIA BUHIILIA 3 JIaTy.

Meronuka po3paxyHKy Mepexi >KUBJICHHSI HaBeJleHA y T0AATKy 2.8.

ToMy po3paxyHKOBUM CTPYM BU3HAYAEMO 3 BUPA3y:

332,52

| = 295ve
nAB \/5-10

=19,2 A

3rigHo [7, Tabn.87], nonepennbo Budbepemo kadens tuny AIIBErII-10.
[lepeBipky kaOeniB 3a HarpiBaHHSIM CTPYMOM KOPOTKOTO 3aMHUKaHHS

IMPpOBCACMO HHUIKYC ITICJI BU3HAYCHHS BEIUYNH 10050.¢ CTpYMiB.

332,52

=———=906A
HOpM \/5102

ApK.
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PesynbTaTu po3paxyHKiB 3BeIeMO B TaOIHUIIO 2.8.

Tabnuus 2.8 — Bubip Ta nepeBipka »KUBISUUX JiHIN

Ly | X AU pgs Ko |3,

F’ oon’ I;:lon’ ° ° UHopM’ AUHop e Al:)H’ APJJ,’ PII
2 Om | Om % % | Ksn TUC. |TUC.

Mve | A A | — | — KBT | kBT

KM | KM FPH. [IPH.
35 |115118,5/ 0,894 | 0,064 | 27,56 | 0,28 0,55 10,081 82,780,544 | 10,99 | 210 [924,0
50 |140|144,2|0,625]0,063 | 19,66 | 0,20 0,39 0,067 85,770,380 | 7,68 | 230 |1012,
70 1165 (170,0{ 0,447 0,061 | 14,42 | 0,14 0,29 10,056 |85,21(0,272| 5,49 | 250 (1100,

OcrtaTouHo mnpuiiMaeMo KaOelbHY JIIHIIO, TMPUBEJACHI 3aTpaTd Ha

CHOPYKEHHS sIKO1 MiHIMabH1, ToOTO AIIBETII -10-3%35.

2.9. NpoeKkTyBaHHA BHYTPILUHbLOI pO3NoAiNnbLHOI Mepexi

KkB.

Jias xu

BJICHHS  Oy/iBeJb

MAaricTpajgbHy CXEMY >KMBJICHHS.

cTpymy 3a [7, Tab:1.86].

M1IPUEMCTBA

Metonuka po3paxyHKy MEpeXi )KUBJICHHS HaBeJleHa y TOAATKy 2.9.

Pesynbratu po3paxyHkiB 3BeaemMo B Tabauii 2.9 1 2.10.

Kupnsiya Hanpyra nmpuiiMadiB €JIEeKTpOEHEPril mianpueMcTBa ctaHoBUThH 0,38

3aCTOCOBYEMO  pajiaibHO-

Bubip nepepiziB kaOelbHUX JIHIA 3A1MCHUMO 32 €KOHOMIYHOIO TYCTHHOIO

3MH.

ApK.

Ne fokyM.

Mignnc

[ata

NHTY.971098.000 M3

ApK.

21




Tabnuusg 2.9 — Bubip po3noauipuux myHkris PI1-0,38 kB

Kino- Tun
Kino- |Kino-| [lozn.
Haszea 6yoieni Spz, Tun Loon pr1, | Kicmb asmoma-
1, A KicmolKicms| Ha
(OinbHuyi) KkBA PII A | npuu- MUYHO20
_|miniw | PIT |puc.2.1
mMaydie sumMuUKada
Llex HpeMiKCiB 72,29 | 54,9 |CIIA77-2Y3 | 100 35 2 1 PII1 | BA-88-37
E;’f@KOPMOBHH 199,53 | 151,6 |CIIA77-2Y3| 200 | 61 | 2 | 1 | PI2 | BA-88-37
Llex kopmoswmix 176,38 | 134,0 |CIIA77-2Y3| 150 | 64 | 2 | 1 | PII3 | BA-88-37
nobaBok
Cknapg Ne1 26,04 | 19,8 |CIIA77-2Y3| 25 24 2 1 PII4 | BA-88-37
Cknapg Ne2 41,42 | 31,5 [CIIA77-2¥3| 35 23 2 1 PII5 | BA-88-37
HacocHa 19,63 | 29,8 |CIIA77-2Y3| 35 18 2 1 PIl6 | BA-88-37
AJIMIHICTpaTUBHO-
JIOTIOMIKHA 8,70 13,2 |CITIA77-2Y3 | 25 65 1 PII7 | BA-88-37
criopyia
Ta6nuns 2.10 — Bubip niHii cXeMU BHYTPIIIHBOTO €JIEKTPONOCTaYaHHS
SPZ; Hepepi3 l//don, ro’ XO, AUHOp AUI'I AB?
HCB@CI KJ] n ]p, A 6 l, KM I@on, A I/@on, A ]n_a@, A OM OM % o
xBA xabeno A - o %
TII-PII1 (2| 72,29 | 54,9 50 0,12 | 165 | 170 | 110 |221{0,45(0,0612| 1,18 | 2,37
TII-PII2 |2] 199,53 |151,6 | 120 |0,15| 270 | 278 | 303 |362(0,210,0596| 2,09 | 4,19
TII-PII3 |2| 176,38 | 134,0| 120 (0,135 270 | 278 | 268 |362|0,21(0,0596| 1,67 | 3,33
TII-PII4 |2| 26,04 | 19,8 25 10,125| 115 | 118 40 |154|0,890,0637| 0,85 1,70
TII-PIIS |2| 41,42 | 31,5 25 0,1 | 115 | 118 63 [154(0,89(0,0637| 1,08 | 2,16
TII-PII6 |2| 19,63 | 29,8 25 10,135 115 | 118 60 |154(0,89(0,0637| 1,38 | 2,76
TII-PII7 |1| 8,70 13,2 25 10,145| 115 | 118 26 115410,8910,0637| 0,66 1,32
Bci yMOBU BUKOHYIOTBCS, OTKE, MPUIMaeMO BUOpaHi epepi3u KaOemiB.
Apk.
JIHTY.971098.000 N3 22
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[lepeBipky BuOpaHUX KaOediB 3a CTIHKICTIO 10 TEpMIYHOi [ii CTpyMiB
KOPOTKOTO 3aMUKAHHSI 3A1MCHUMO HM>KYE TICIISI BU3HAYCHHS ITUX CTPYMIB.
Po3mirenHst kabenpbHUX JIIHIN Ta CUIOBUX PO3MOIILYMX MYHKTIB IMOJaHO Ha

KpecieHH1 1.

2.10. Po3paxyHOK CTpyMiB KOPOTKOro 3aMmMKaHHA

B enexTpM4yHMX YCTaHOBKax MOXYTb BHUHHUKAaTH PI3HI BHJIM KOPOTKHX
3amukanb (K3), siki CynpoBOIKYIOTHCS PI3KUM 301JIbILIEHHSIM CTPYMY.

Bce  enmekrpooOnaaHaHHs, IO  BCTAHOBJIOETBCA B CHCTEMax
€JICKTPOIOCTauYaHHs, MOBUHHE OyTHu cTilikuMm 10 cTpyMiB K3 1 BuOupaTtuces 3
BpPaxyBaHHSIM LIMX CTPYMIB.

OCHOBHUMU NPUYMHAMU BUHUKHEHHS KOPOTKHX 3aMUKaHb B MEPEXKI MOXKYTh
oyTu:

— TIOUIKOJKEHHS 130151111 OKPEMUX YACTUH €JIEKTPOYCTAHOBKHU;

— HENpaBWIbHI A1l 00CIyTOBYIOYOT0 NEPCOHAITY;

— TEPEeKPUTTSI CTPYMOBEIYUYNX YACTUH YCTAaHOBKH.

KopoTtke 3aMuKaHHS B MEPEX1 MOXKE CYIIPOBOIKYBATHUCH:!

— TPUNUHEHHSM >XUBJICHHS CIOXHUBAYiB, MPUEAHAHUX JIO0 TOYOK, B SIKHX
BuHUKI0 K3;

— TIOPYILICHHSIM HOPMAJIbHOI pOOOTH 1HIIMX CHOKUBAYIB, MIIKIIOYCHUX 10
HEMOIIKO/KEHUX JUISHOK MEpeXi, BHACTIJOK TOHIKEHHS HANpyrd Ha I[HX
TUISTHKAX

— TOpYLIEHHSIM HOPMAJIBHOTO PEXUMY POOOTH €HEPreTUYHOI CUCTEMHU.

Jljist 3HMOKeHHST 30MTKIB, 0OYMOBJIEHUX BUXOJAOM 3 JIaAy €JIEKTPOOOIIaIHAHHS
npu npoTikaHHi cTpyMmiB K3, a Takox 1151 MBUAKOTO BITHOBJICHHS HOPMAJIbHOTO
pexumy podotu CEIl HeoOx1HO npaBUiibHO BU3HAYUTH cTpymMu K3.

3a BimoMuMMH BenauurHamMu ctpymiB K3 BuOuparoTh eneKkTpooOJiaHaHHS,

3aXHMCHY amaparypy i 3acoom oOMmexxeHHs ctpymis K3.

3MH.

Apk.

Ne gokym.

Mignnc

Hata

JNIHTY.971098.000 I3

Apk.
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[TpoBenemo po3paxyHok cTpyMiB K3 y BIIHOCHHMX OJWHHUIISIX HAOIMKEHUM
METOJIOM.
Mertoauka po3paxyHKy HaBeseHa y qoaarky 2.10.

3a GasucHy noTyxHicTh npuiiMemo BemnuuHy S, =100 MBA. 3a Gasucny

nanpyry mpuiivemo Ug =U_ =10,5 kB. TloTyXHIiCTb KOPOTKOTO 3aMHUKaHHS

mkepena kusieHHs S, =70 MBA Orxe, pospaxyemo omip cucTeMu 3a

dbopmyioro:
100

X.,=—"=143
¢ 70

3BeJIeHHS MapaMeTpiB A0 0a3UCHUX YMOB IMPOBEAEMO 3a PO3PAXyHKOBOKO Ta
3aCTYITHOIO CXeMaMu, 300paKeHUMU Ha pucyHkax 2.2 ta 2.3.

Omnip kaOenbHOI J1HIT BUBHAYAETHCS 3T1JIHO BUPA3Y:

X = 0,064-2,2.110L02 =0,125.

ApK.

NHTY.971098.000 M3 o

3MH. | Apk. Ne fokyM. Mignuc | Oarta




o

K KN2
ﬁ )
T ] 10 kB
T1 g gTZ
0,4 xB
PucyHok 2.2 — Po3paxyHkoBa

cXeMa KOPOTKO3aMKHEHOIo KoJia

X

Ec

Xc

XKn 1 Xkn 2

i

PucyHok 2.3 — 3actynHa cxema

KOPOTKO3aMKHEHOIO KOJ1a

%z 0,062.

Pe3ynbpTyrouuii omip mociiJOBHUX €JIEMEHTIB CTAHOBUTH:

X, =149

Cxema HaOyBa€e BUTJTISIAY, 300pa’KEHOTO Ha PUCYHKY 2.5.

3MH. | Apk. Ne nokym.

Mignuc | Oarta

ApK.

NHTY.971098.000 13 25




Ec

Xc

XKn 12
K1 i

PucyHok 2.4 — 3actynHa cxema B
pesynbTaTi 00’egHaHHA napanesibHuX

KabenbHUX MiHin

CrpyM K3 B Touni K1 cranoButs:

 ___10
° J3.105

3,85

Ec
Xpe3

40

PucyHok 2.5 — PesynbTytoya

cXeMa

=3,85KA

I —— =3,689 KA

07149

VY napuuit ctpym K3 B Touti K1 BU3HAYa€eThCS 3T11HO BUpaA3y:

i =+/2-14.3,689=7,3KkA

3MH.

Apk. Ne gokym. Mignuc | Oarta

Apk.
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[lepeBipumo BuOpani KJI-10 kB Ha TepMmiuny cTiiikicth a0 cTtpymiB K3.
BuzHaunMmo MiHIMalIbHUN Tiepepi3, CTIMKUN n0 TepmiyHoi mii ctpymiB K3 3a

dbopmyioro:

. _ 3689, 0,25 =19,42 mm’
95

OTtxe, octatouHo npuiiMaeMo kabdenb tTummy AIIBETIT -3%35.

Po3paxyemMo TemioBHil IMIYJbC CTpyMy KOpPOTKOTO 3aMHUKaHHS 32

dbopmyIioro:

B, = 3,402kA? -c

2.11. Bubip obnagHaHHA

2.11.1. BnGip KOMNNeKTHUX po3noAifib4ux NpUCTpPOIB

B sIKOCT1 KOMIUIEKTHUX PO3NMOAUTHUMX MpuUcTpoiB Ha oot 10 kB TII npuitmaemo
KaMmepH 301pHI 0IHOCTOPOHHBOTO 00ciyroByBaHHs K30-10 cepii K30-399. 3 metoro
3a0e3MeueHHsI pe3epByBaHHs Ha OOIll BUCOKOT HAMPYTH MPUIMA€EMO J0 BCTAHOBJICHHS
MIMHHUK MicT 3 po3’eanyBauamu Tumy [IIMP-1. Texniuni mapamerpu kamep
HaBeneH1 B Taoum 2.11.

Tabmauus 2.11 — ITapamerpu kamepu K30-399

IHapamempu 3nauenns
Howminansaa Hanpyra U, , kB 10
HomiHanbHuii cTpyM IUIABKOI BCTaBKH 3aO0DKHUKIB | ., A 40
HominaneHui CTPYM BiIKIIOYEHHS BUMUKada | o, KA 630
HomiHanbHuii CTpyM €JIeKTpOAMHAMi4HOi cTikikocTi |, , A 41
CtpyM TepMiIuHOT CTIHKOCTI poTarom 1 ¢, kA S1

Apk.

JNIHTY.971098.000 I3

3MH.

Apk. Ne gokym. Mignuc | Oata
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2.11.2. BnGip po3'eaHyBauviB

Pos'ennyBaul mpu3HayeHl I BKJIIOYEHb 1 BIAKIIOUYEHb 3HECTPYMIICHUX

I[iJI}IHOK CJICKTPHUYHOI'O KOJId, 10 3HAXOAATHCA HiI[ HAIIpyroro, Ta 3a3CMJICHHA IIWH.

Ha 6o111 BUCOKOT Hanpyry MiJICTaHIl1 po3’eAHyBayul epeadadyruMo sl MOXKJIMBOCTI

3a0€3MeUCHHs] pPe3epBYBAaHHS Yy BHUIIQJKy BHUXOJIY 3 JaJy OJHOYACHO JIHIT 1

TpaHcopMaTropa Ppi3HUX CEKIIH.

HEOOX1THUI piBEHb HAIIMHOCTI CXEMH €JICKTPOIIOCTaYaHHS.

HasBHICTP IMHHOTO MOCTa 336631'[6‘-1}’6

[Tonepeanro npuitmaemo 3rigHo [8; 26, Tadn.31.7], po3'ennyBaui, 06siaiHaHI

3azeMiisirouMMu Hoxkamu tury PB3-10/630, BctanoBineHi B komipkax K30-399 01.

3rigHo [9, § 4-7], BuOIp Ta nepeBipKy po3’e€aHYBaUIB 3IHCHUMO 3T1JIHO METOJIUKHU

3 nojparky 2.11.2.

Pesynbratu nepeBipku 3Be1eMO B Ta0IuIo 2.12.

Tabmuis 2.12 — Iepeipka po3'eqnyBaua Ty PB3-10/630

Pospaxynkoei oani Kamanooicni oani
U,:=10 kB Uon=10 xB
Liopv=9,6 A _

L.=192 A Lion=630 A
1i,=7,3 KA 1rp nackp =52 KA
[,0=3,689 kKA Lip nacp=21 KA
Bx=54,43 kA%c I1%tr=21%-4=1200 kA’c

Bei YMOBHU BUKOHYIOTBCS, OTIKC, HpI/IfIMaEMO OCTaTO4YHO p03'€z[HyBaq THUITY

PB3-10/630.

3MH.

ApK. Ne fokyM. Mignuc | Oarta

NHTY.971098.000 13

ApK.
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2.11.3. BnGip BUMMKadiB HaBaHTa)XXeHHS Ta 3anobiXXHUKIB

BuMukadi HaBaHTake€HHS  BCTaHOBJIeHO B  komipkax K30-399 04
TpancopmaropHoi mijacTaHIli. BoHW mpu3HayueHl IS 3aXUCTYy HA CTOPOHI
BHUCOKOI Hanpyru TpaHchopmaTopa Ta Jijisi KOMyTalllii HaBaHTa>KEHHS.

[Tontepequbo BuOMpaemo 3rigHo [8; 26, Ta61.31.5], BUMHUKAY HAaBAaHTAKCHHS,
3 0J10KOM 3a3eMJiIsar0unXx HOXKIB Ty BHPn-103.

Bubip Ta mepeBipKy BUMHUKauiB HaBaHTAKEHHS 3[1MCHIOEMO 3TiTHO [8; 26,
§9.5], 3a METOIMKOIO, HABEACHOIO y AoaaTtky 2.11.3.

Pe3ynbratl nepeBipkd BUMUKaYiB HABAaHTAKEHHS Ta 3alI0O0KHUKIB 3BEIEMO B

tabmuio 2.13.

Tabnuis 2.13 — [lepeBipka BumMukaua HaBaHTaxeHHs Tuny BHPn-103

Pospaxynkosi oani Kamanoowcni oani
Uyer =10 kB Uson =10 kB
IHODM:996 A IHOM =630 A
Imax=19,2 A
1,=7,3 KA 1rp nacip =80 KA
1,0=3,689 KA Lipmacp =315 KA
Bik=13,6 kAZc Ir°tr =31,5%*1=31,5 kA’c

Bei YMOBH  BHUKOHYIOTBCA, OTIKC, HpPIfIM&(IMO OCTaTO4YHO BHMHKA4

"HaBauTtaxeHass BHPno-103.

2.11.4. BuGip 3anobGixxHUKIB

3anoODKHUKM MPU3HAYCHI JIJI1 aBTOMATUYHOIO OJHOPA30BOI0 BIIKIIFOUCHHS
CJIIEKTPUIHOTO KOJIa TIPU KOPOTKOMY 3aMHUKaHH1 a00 MepeBaHTAKEHHI.

Bubupaemo nonepeanbo 3rigHo [8; 26, 1a6n.31.6], 3anobixxkuuku tumy 11K1-10
3 Lo =40 A.

BipnicTs BUOOpPY 3am001>KHUKA MEPEBIPUMO 3a METOAUKOIO y qoaatky 2.11.4

3MH.

ApK.

Ne fokym. MNianuc | Oata

JNNHTY.971098.000 I3

Apk.
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S"=4/3-10-3,689 = 63,81 MBA
Pe3ynbratu nepeBipku 3an001KHUKIB 3BeeMO B Ta0iuilo 2.14.

Tabnuus 2.14 — [epeBipka 3ano6ixHuka [1K1-10

Po3spaxynrosi oani Kamanoowcni oani
Uyer =10 kB Uson =10 kB
[hax=19,2 A Lions=100 A
[,0=3,689 kA Lk s=10 KA

S"=63,81 MBA S s =100 MBA

Bci yMOBM BUKOHYIOThCS, OTKE, MpUitMaEMO ocTatoyHo 3anooixuuk [1K1-10.

2.12. Po3paxyHOK CUITOBOI Mepexi Lexy

2.12.1. BuGip cxemun enekTponocTa4yaHHA

Cxemu MEXOBUX CHJIOBUX Ta OCBITIIOBAJIBLHUX MEPEXK MOBHHHI 3a0€3MeUyBaTH
HAJINHICTh JKUBJICHHS CIIOXKUBAYIB €JIEKTPUYHOI eHeprii, OyTH €KOHOMIYHHUMH Ta
3pYYHUMH B €KCILTyaTallii.

Po3paxyemMo HU3BKOBOJBTHY MEpEXY Ha Mmpukiaai 1exy. [lepenik npuitmadis
CJIEKTPUYHOT €Heprii 1exy, iX KUIbKICTh Ta HOMIHAJbHA MOTY)XHICTh HaBEACHI B
Tabauill 2.1 1aHOTO MIPOEKTY.

Kusisaa Hanpyra CJIEKTPOIpUitMadiB CTaHOBUTH 380 B.
EnekrpornocTauanuss npuiiMadviB 3IHCHIOETBCS Bil PO3MOAUILYOTO IMYHKTY,
pPO3TAIIOBAHOTO0 B MPUMIIIEHHI 1eXy (TUI PO3MOALILYOrO MYHKTY BHOpaHO B
Tabiauil 2.9 maHOro TMPOEKTY), 3a paaiaibHOI CXEMOI0. 3aCTOCYBaHHS

IIMHOIIPOBO/IIB B IAHOMY BHIAJIKy € HEAOLLUIbHUM, OCKUIbKU 1I€X MAa€ HEBEIUKY

Apk.

NHTY.971098.000 13

3MH.

ApK. Ne fokyM. Mignuc | Oarta
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IJIOLLy Ta KUIBKICTh mnpuiMayiB. [lman po3mimieHHS CTaHIii HaBEACHO Ha
KpeclieHH1 (IUIaH 1eXy). 3arajbHa KUIbKICTh NpuiiMaudiB n =35. Po3paxyHkoBe
CTPYMOBE HaBaHTAXXEHHS 11eXy CTaHOBUTH [,=119,7A.

XKuBieHHs PO3NOAUIBYOTO MYyHKTY 3A1MCHEHO 3a JOMOMOTOK KaOel TUITY
ABBI'Hr — 4x50 3 [,,;=165 A. Mapka Ta mepepi3 kabento BuOpaHi B 1m.2.6.2
naHoro mnpoekty. st BUOOpY NpOBOJIB, IO JKUBIATH OKpeMi IpuiiMadyl
CKOPUCTAEMOCh METOJUKOO y tofaTtky 2.12.1.

Bubupaemo mnpoBig Mapku BBI'Hr-LS, mnpokiaaeHuil B MeTalopyKaBax B

niaj031. Pesynbraty BUOOpy mpoBoiB 3BeAeMO B Taduilo 2.15.

Tabnung 2.15 — Bubip KUBISYMX MPOBOIIB LIEXY

Hasea npuiivaya enekmpuunoi P, I, Lyon, F,
enepaii kBm " A A mm’

Cemnaparop 10 5 15,2 30 4*2,5
JpobGapka 11 5 16,7 30 4*2,5

bynkep 9 2 13,7 30 4%2.5

JlozaTop 13 5 19,8 30 4*2.5
3MinryBay 7 5 10,6 30 4*2.5
['panynstop 18 5 27,3 30 4*2.5
Bentunsarop 4 8 6,1 30 4*2.5

2.12.2. Po3paxyHOK CTPyMiB KOPOTKOro samumkaHHA B mepexi 0,4
kB

JIJisi MOKITUBOCTI BUOOPY HHU3BKOBOJIBTHOI KOMYTAIIMHOI Ta BUMIPIOBAJIBHOI
amaparypy po3paxy€emMo CTPyMH KOPOTKOTO 3aMHKAHHS B HU3bKOBOJIBTHIM MEpPexi.

Enextpuuni mMepexi Hampyroto g0 1 kB XxapakrepusyeTbCsi HasBHICTIO
BEJIMKOI KUIBKOCTI KOMYTallliHO-3aXUCHOI amapatypu. [Ipu nHanpysi no 1 kB
HaBITh HE3HAYH1 OMOPU CYTTEBO BILTMBaIOTH Ha cTpyM K3. Tomy B po3paxyHKax
BpPaxOBYEMO BC1 ONOPU KOPOTKO3AMKHEHOT MEpeX1 (K 1HAYKTUBHI, TaK 1 aKTUBHI).
3rigno [1, ¢.167], pekoMeHayeThCs TIpU po3paxyHkax cTtpyMiB K3 B Mepexax, 1o

KUBIISITCS  BIJ LEXOBUX TpaHcpopMaropiB moTyxkHicTio g0 1600 xBA

3MH.

ApK.

Ne gokym.

Mignnc

[aTta

JNIHTY.971098.000 I3

ApK.
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BpaxOBYyBaTH iX OMOPH HACTymHUM dYuWHOM: 15 MOM — Ha pO3NOAUIBYUX
MPUCTPOSX HA CTAHIIAX Ta mijacTanIiax; 20 MOM — i nepBuHHUX 1exoBux PII, a
TaKOX Ha 3aTHCKayaxX amapariB, IO >KUBJSITCA PO3MOAUIBUMMHM JIHISIMHU, BIJ
ITMTIB I1JICTaHIlli, 200 TOJOBHUX MaricTpaieit; 25 MOM — JiJi1 BTOPUHHUX IIEXOBUX
PII, a Takox Ha 3aTHCKayax amapartiB, 10 KUBIATECA BiJ mepBuHHUX PII; 30 MOM
— JUIsl anapaTypu, BCTAaHOBJIEHOI Oe3nocepeHbo OIS mpuiiMaviB €JIeKTPOCHEPrii,
10 XKUBJATHCA BiJl BTopuHHMX PII.

Po3paxyHok mpoBeAeMO B IMEHOBAaHUX OJIMHUISAX 3TIHO METOAUKH Yy

nonatky 2.12.2.

Buxingni gani s pospaxyHky: 6aszucHa Hanpyra U, = 0,4 kB; ctpym K3 nHa
muHax BH LTII | ; =3,689 KA.; cepenns nHampyra na mmHax BH IITII
U,z =10,5 kB ; mapamerpu tpancdopmatopa S, ,, =400 kBA; AP, = 5,68 kBT;

AU = 5,5% ; mapameTpu JiHii HaBeaeH] B Ta0:1.2.10 1 2.13 maHOTO MPOECKTY.

ApK.

NHTY.971098.000 13

3MH.

ApK. Ne fokyM. Mignuc | Oarta
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Pucynok 2.6 — Po3paxyHKoBa cxemMa KOPOTKO3aMKHEHOTO KOJia

MH. | Apk.
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Ormip cucremu:

R, =1,3750m
10,5
-2  _16430m
¢ J3.3,689

OHlp CUCTCMHU BHUIIOT'O CTYIICH:A HpI/IBe,Z[eHI/Iﬁ J10 HUKYO1 HaIlpyru:

AKTUBHHUU:

2
R. =1375- 04 1 _ 1995 mOM
10,5

PeakTuBHMIL;

2
X =1643. 2% | — 2385 mOM
10,5

Omnopu Tpancopmaropa:

aKTUBHUM
2
R; = 0,0055 - 0.4 =9,472 mOm;
0,4 0,4
pEaKTUBHUM
2
X; :ﬁ- 0,4 = 35,2 mOm.
100 0,4
R . =26,467MOM

pes1

NHTY.971098.000 13

3MH.

ApK.

Ne fokyM. Mignuc | Oarta
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X

pesi

= 37,58 mOm

PesynbTaTu po3paxyHKiB OnopiB 3B€AeMO B TaOiuilo 2.16.

Tabnuus 2.16 — Buznauenns onopiB kadenbHux JiHiii 0,4 kB

Hasea L kM
KabenbHoI NiHii , o R *0 X
TII-PII1 0,12 0,45 53,64 0,06 7,34
TTI-PII2 0,15 0,21 31,20 0,06 8,94
TTI-PII3 0,135 0,21 28,08 0,06 8,05
TII-PI14 0,14 0,26 36,54 0,06 8,43
TTI-PII5 0,125 0,89 111,75 0,06 7,96
TTI-PII6 0,1 0,89 89,40 0,06 6,37
TTI-PI17 0,135 0,89 120,69 0,06 8,60
PIT1-Pmax 0,06 0,33 19,74 0,06 3,61
Tabnuus 2.17 — Pozpaxynok ctpymiB K3 B mepexi 0,4 kB
Tourka | R, Rpes, Xpe3, Zpe3, l» K iy Frins | Frpwins

K3 |MOM | MOM | MOM | mMOm | KA ’ KA | MM* | mMMm?

KO 15 | 23,061 | 24,082 | 33,34 | 6,926 | 1,05 | 10,284

K1 20 81,70 | 31,43 | 87,54 | 2,638 1 3,731 | 13,9 50

K2 20 28,06 | 24,08 | 36,98 | 6,245 1 8,831 | 32,9 | 120

K3 20 59,26 | 33,02 | 67,84 | 3,404 1 4814 | 17,9 | 120

K4 20 56,14 | 32,13 | 64,68 | 3,570 1 5,048 | 18,8 25

K5 20 | 139,81 | 32,04 | 143,44 | 1,610 1 2,277 | 8,5 25

K6 20 | 117,46 | 30,45 | 121,34 | 1,903 1 2,691 | 10,0 25

K7 20 | 148,75 | 32,68 | 152,30 | 1,516 1 2,144 | 8,0 25

3MH.

ApK.

Ne fokyM.

Mignuc

[ata

NHTY.971098.000 13

ApK.
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2.12.3. BnGip TpaHcdopmaTopiB CTpymy

Ha 6omi 0,4 xB TII npuitmaemMo 10 BCTAaHOBJICHHS! PO3MOAUIGYI MAHE THUITY
CIIA-77 [24, 26, 27] .

Tpanchopmaropu cTpyMy 3aCTOCOBYIOTH ISl 3SMEHIIICHHS NIEPBUHHOTO CTPYMY
JI0 3HA4Y€Hb, HAWOUIBIN 3pYyYHUX I MIJAKIIOYCHHS BUMIPIOBAIBHUX MPHIAAIB 200
pere.

JI1s. MOKITMBOCTI 3/1IMCHEHHS PO3PaXyHKOBOTO OOJIKY €JIEKTPUYHOI €HEeprii Ha
oom HH TII BcTaHOBMIOEMO JTIYUILHUKK aKTUBHOI Ta peakTUBHOI eHeprii «NIK»,
BUPOOHUK YKpaiHa. JIIYMJIBHUK TNPU3HAYEHUM Ui BHUMIPIOBAHHSA CIOXKUTOI Ta
TEHEPOBAHOI €JIEKTPOEHEPT1i(aKTUBHOI1 Ta PEAKTUBHOI) B MEPEKaAX 3MIHHOTO CTPYyMY
3x220/380 B. JliuuimpHUK [03BOJISIE 3MIMCHIOBATH OOMIK €JIEKTpOeHeprii 3
3acTOCyBaHHsM JudepeHiiiioBanux TapudiB (3a yacom J00M, TUIMAMHU JIHIB,
ce3oHaMu) abo O6mouHoro tapudy. [Ipu nbomy 3a1iCHIOBaTA OOJIIK B PEKUMI KPEAUTY
Ta/abo TomepeAHbOi OIUIATH; a TakoX ammepmerpu tuimy Aneng MI113. [lns
3a0e3neueHHs TEXHIYHOro 00Ky JiumibHUKY NIK Tako BCTaHOBIIIOEMO Ha JIHISIX,
K1 )KUBJATH BK.

JIJis KUBJICHHSI K11 BUMIPIOBAJIBHUX MPHUJIAJIIB 3aCTOCOBYEMO TpaHCPopMaTOpu
CTpyMYy, sIKI BUOMpaemo 3rigHo [3, Ta0i.60]. MeTonrka BUOOpY 1 IEPEBIPKU HaBEECHA

B foj1atky 2.12.3.

332,52
| —_ZY2Y% _ 240A
o /3.0,4-2

33252

| =227 _480A
" J3-04

Po3paxyHOK TOTY)XHOCTI, IO CHOXHUBAETHCA TMpUIagaMHd, 3IINCHUMO B

tabmuin 2.18.

3MH.

ApK.

Ne fokyM.

Mignuc
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Tabnuis 2.18 — Po3paxyHOK HaBaHTaX€HHI TpaHcpopMaTopa CTpPyMy

Hazsa npunany Tun nputagy HaBanTaxenuns, BA
AmMnepmerp Aneng M113 0,5
JIIYuIbHUK aKTUBHOL
€HEeprii Ta peaKTUBHOT NIK 5
eHeprii

Bceworo 5,5

OT1xe, omip NpUIaAiB JJIsl PO3PAXYHKOBOTO OOJIIKY

r :55’—25:0,22 Owm;

npun

TUIST TEXHIYHOTO OOJIIKY

r’ :E—Oj Om.

npun 52 -
A BTOPHHHC HABAHTAKCHH:A TpaHC(I)opMaTopa CTpyMYy IJIA pO3PaxXyHKOBOI'O O6J'IiKy

r’ =0,22+0,045+0,05=0,315 Om;

JUISl TEXHIYHOTO OOJIIKY
r, =0,1+0,045+ 0,05 = 0,195 Om.

JIist 371iCHEHHST PO3PAaXyHKOBOTO OOJIIKY MONEPEIHbO BUOUPAEMO 3TiTHO [3,
Tabm.60], Tpancpopmatopu cTpymy Ttuny T1-0,66 BUpPOOHHMIITBA  3aBOIY
BUMIPIOBAIILHUX MPHJIAIIB M. YMaHb, 3 KoedirieHToM Tpanchopmairii 600/5.

PesynbraTti nepeBipku 3BeeMo B Tabmuio 2.19

Apk.

3MH.

NTHTY.971098.000 M3 28

Apk. Ne fokym. Mignuc | Oata




Tabmuus 2.19 — IepeBipka Tpanchopmatopis ctpymy Tuity T-0,66

Pospaxynxosi oani Kamanoorcni oani

Uy=0,4 kB Usow=0,66 kB
IHO‘pM:24O A IHOM1:6OO A
Lnax=480 A

i,=10,28 kA Koy V2 1, =51 kA
1,0=6,92 KA

Irp nacp=31,5 KA

Bx=6,9220,25=11,97 kAZc (Kr Lo ) -ty =100 kA

z,=0,22 Om Zyow = 19 OM

Bci yMOBHM BHKOHYIOTBCS, OTXKE OCTAaTOYHO MPHUMMAEMO JI0 BCTAHOBJICHHSA
Tpanchopmaropu ctpymy T-0,66.

Jljis TeXHIYHOTO OOJIIKY MPHIMAaeMO MOMEPEIHBO TPaHCHOPMATOPH CTPYMY
turty T-0,66 3 koedimientom Tpanchopmanii 400/5 3rimno [3; 27, T1abm.60].

Pesynbrat nepeBipku 38enemo B tabmuimo 2.20. B sixocTi ctpymy | mpuitmaemo

max
HAOUIbIIMI Tic/saBapiiHUi CTpyM B JIiHII, po3paxoBaHuil B Ta6m.2.10 gaHoro

npoekty (ctpyM minii TTI-PT14).

Tabmuus 2.20 — IlepeBipka TpanchopMaTopiB CTPyMy AJIsl TEXHIYHOTO OOJIKY

Pospaxynkoei oani

Kamanooicni oani

Uyer=0,4 kB Uson=0,66 kB
Liopw = 151,6 A o =400 A
hax <3032 A

i,=8,83 KA Koy V2 Lo =31 kA

Bk =8,83% *0,25=19,49 kA’c

(Ky Lo ) -ty =100 kA%

z,=0,1 Om

Zyon = 1,9 OM

3MH.

ApK. Ne fokyM. Mignuc | Oarta
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Bci yMOBH BHKOHYIOTBCS, OT)KE, MPHHAMAEMO OCTaTOYHO TpaHc(opMaTtopu

ctpymy T-0,66 3 koeditientom Tpanchopmarrii 400/5.

2.12.4. Bu6ip aBTOMaTU4YHMX BUMUKAYIB

B kowmipkax posmominpuoi maHeni Ha ctopoHi 0,4 kB cuioBux
TpaHncopMaropiB, Ha BBOJIaXx Ta Ha BHUBOJAX pPO3MOAUILYMX IYHKTIB
BCTAHOBJIIOEMO aBTOMaTH4HI BuMuKaui BupoOHuuTBa IEK Vkpaina, mpusnaueni
JUTsl aBTOMAaTUYHOTO PO3MHUKAHHS €JIEKTPUYHUX KT IPU HEHOPMAJIBHUX PEXKUMaX.
[Tonepenuro BuOUpaemo 3rigHo [8, § 30.3], aBTOMaTHYHI BUMHKAYi BIAMOBIIHO JI0
puc.2.6. IlepeBipky BipHOCTI BHOOpPY 3HAIMCHIOEMO 3a METOAMKOIO Y JOAATKY
2.12.4.

Pe3ynbratu BUOOpY Ta mepeBIpKH 3Be1eMO B Tabuilo 2.2 1

Tabnuis 2.21 — Bubip Ta nepeBipka aBTOMaTUYHUX BUMHUKa4iB

Kamanooicni oani Pospaxynkosi oani
Haszea Tun

guMUKAYa | euMuKayd Ysow: o posuy? Irp BAMK? UyCT, IHOpM’ s ho

KB A KA kB A A A
QF1  |BA-88-35P| 04 150 35 0,4 54,9 109,8 | 2,638
QF2 |BA-88-35P| 0,4 150 35 0,4 54,9 109,8 | 2,638
QF3  |BA-88-35P| 0,4 320 35 0,4 151,6 | 303,2 | 6,245
QF4 |BA-88-35P| 0,4 320 35 0,4 151,6 | 303,2 | 6,245
QF5 |BA-88-35P| 0,4 320 35 0,4 134,0 268 3,404
QF6  |BA-88-35P| 0,4 320 35 0,4 134,0 268 3,404
QF7 BA-88-38 0,4 63 35 0,4 19,8 39,6 3,570
QF8 BA-88-38 0,4 63 35 0,4 19,8 39,6 3,570
QF9 BA-88-38 0,4 63 35 0,4 31,5 63 1,610
QF10 | BA-88-38 0,4 63 35 0,4 31,5 63 1,610
QF11 BA-88-33 0,4 63 35 0,4 29,8 59,6 1,903
QF12 | BA-88-33 0,4 63 35 0,4 29,8 59,6 1,903
QF13 | BA-88-33 0,4 16 35 0,4 13,2 13,2 1,516

Apk.
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2.12.5. BuGip pyounbHuKiB

B xomipkax posnoautbunx naneneit PII-0,4 kB tpancdopmaropHoi miacTaHiii
BCTAaHOBJICHO pYOWJIBHUKA BHUPOOHMIITBA 3alOPLKCHKOIO arapaTHOTO  3aBOJY.
3niicHuMo monepenHiii Bublp pyOmnbHukiB 3a [11; 27, §30.1] 3a meToaukow y
nonatky 2.12.5.

Pesynbpratn BUOOpY Ta mepeBipKH 3BeIeMO B TabauIo 2.22.

Tabnuis 2.22 — Bubip ta nepeBipka pyOHIbHUKIB

Pospaxynroei oani Kamanooicni dani

¥V BBiiHKMX KoMipkax BPII PE19-41-31110

Uy =0,4 kB Uson=0,4 kB
B
i,=10,28 kA irp macip=50 KA

Bx=10,282 0,25=26,41 kA% (Ky Lo ) -ty =630 kA

B posnoainbumx komipkax BPII PE-19-35
Uy =0,4 kB Uow=0,4 kB
| =3032A liyow =400 A
i,=8,83 KA irp nacip =40 KA
Bx =8,8320,25=19,49 KkAZc (Ky L) -t =120 kA%

Bci nepeBipkr BUKOHYIOTHCSI.

Apk.

NHTY.971098.000 113

3MH.

ApK. Ne gokym. MNiannc | Oata

41




PO3/L1 3
EJIEKTPOIIOCTAYAHHS HACOCHOI YCTAHOBKH

3.1. Buxigui naui

JlomacHi HAcoCH IIMPOKO 3aCTOCOBYIOTh B CHCTEMax BOJOMOCTAdYaHHS,
nepeKkadyyBaHHs eMmyJibci, Ha OymiBHulTBI. Hacocu wMamoi Ta cepeaHboi
MPOAYKTUBHOCTI ~ MPUBOJATBCA B [0 ACHHXPOHHUMH  JIBUTYHaAMHU 3
KOPOTKO3aMKHEHUM POTOPOM. [IpOAYKTHBHICTH HACOCHOI YCTAaHOBKH IIPH
HEOOX1THOCTI MOXHA PETyJIF0OBAaTH 3MIHOIO YUCIIa MPAIIOI0YUX HACOCIB.

HaitnomupeHimmm miJIBUAOM JIOTACHUX HACOCIB € BIILICHTPOBI.

Ha mpoekTtoBaHOMY MIAMIPHUEMCTBI B CHCTEMI BOJOTOCTaYaHHS Ta KaHaJi3arlil
3aCTOCOBAHO BiAIEHTPOBI JionacHi Hacocu Tumy [THC.

Po3paxyHOK 311MICHUMO 3T1THO HACTYITHUX BUXITHUX JTaHHUX:

3
M

—3agaHa nogadaQ, =80 —;
200

— cratnyHui Hanip H . =130 u;
— JIOBXKMHA BX1HOro Tpybomposony [, =50 wm;

— JIOBXKHMHA HarHITAIbHOro Tpyoomnposoxy /, =70 m.

3.2. BusHa4yeHHs HATHITAJIbHOI XaPAKTEPUCTUKU TPYOOIIPOBOAY

3T1IHO 3 TiIPaBIIYHOIO0 CXEMOI0 HACOCHOI YCTAaHOBKHU BHYTPIIIHIN AlameTp dy

(MM) Har"iTaILHOTO TPYOONPOBOIY BU3HAYAETHCA 3a BUPA30M 3T1JHO METOJIMKH B

NOJATKy 3:
T TR BT e P JIHTY.971098.000 M3
Po3pab. iy LT EnexrponocrauaHHs 3aBOLY TliT. Apk. AKpywiB
Mepesip. Komerna H.B. KOPMOBHX J100aBOK BCTAHOBJIEHOO | | 42 4
notyxHicTio 920 kBT
H. koHTp. | Bamemok O.L INosicHIOBaJIbHA 3aIHCKA ®ABE, rp.EE3-41
3aTBepa. Bonunens B.L




d, = 450 =0,113 .
3000-2,2-3,14

Jliig HarHiTaapHOro TpyOoIpoBoAy 3riaHo [12, Tadbn.34]. V, = 2-2,5 m/c.
OOuuciena BearurHa dy OKPYTITIOETHCS 10 HAMOIMKYOTO CTaHIapTHOTO

3Ha4yeHHs, kpaTtHoro 25 mMm. OTxke, npuiiMaemo d,, =125 wm.

OOpaHuii JiaMeTp HArHITaILHOTO TPYOOIPOBOTY MEPEBIPSETHCS HA

MPOITYCKHY 3/IaTHICTh 32 YMOBOIO:
80 <80 a’ / 200.
HiameTp BX1JIHOTO TpyOONpOBOAY NMpUMAaEThCs Ha 25-50 MM OUIBIINM, HIXK

HarHITaJabHOIO, TOOTOd 5, =150 Mt .

XapaKTepI/ICTI/IKa TPY6OHpOBOILy BHU3HAYA€THCA BUPA30OM:
H, =125+0,04-Q".
a =[(26,714+3,115)-(50+70) +0,2-(63,75+12,59)]-10° = 0,04 200 / a¢".

[ligcTaBnsroud pi3HI 3HAYECHHS I110JIa4yl B PIBHSAHHSA XapaKTEPUCTUKHU

TPyGOIPOBINHOI Mepexi mobyxyemo 1o Xapakrepuctuky H, = f(Q).

Apk.
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3.3. Bu0ip Tumy Ta KiJIBKOCTI HACOCIB

Ko’xeH Hacoc Ma€ HarHiTalbHy XapakTepuctuky H,=f(Q). XapakTepucThuKu
OJIHOTO pOOOUYOT0 KOJieca HacOCa MOKHA BUPA3UTH Y BUTJISII aHATITHYHUX

3anexxHocTen |12, Tadm.38] :

3a 3aganumu noaadero ;=80 m3/200 Ta Hariopom Hr=130 m BUOUpaemMo
Hacoc tuny [[HC60-66-430.

3 TaKMMH TEXHIYHUMH XapaKTEPUCTUKAMMU:
—mogada Q=90 m3/200;
— Hamip H=66-330 m.
— xapakTepucTuka Hacoca H=41,3+0,057 - Q-0,004 - Q*.

Touka nepeTuHy BUIIE3TaIaHUX XaPAKTEPUCTUK BIAMOBIIa€ poOOUiii TOUII
Hacoca 3 koopauHatamu Q,, H,.

Pe3ynpTyroda xapakTepuCTHKA MOCI1TOBHO BCTAHOBJICHUX HACOCIB

H), = f(Q), naBenena na puc3.1.

> Q, M’/rox

50 100

Pucynox 3.1 — [ToGymoBa xapakTepucTuK Mepexki Ta Hacoca

JNIHTY.971098.000 13

3mH. | Apk. Ne gokym. Mignuc | Oata
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[TepeBipumo BipHICTh BUOOPY Hacoca 32 YMOBAMH:
88>80 m/200;
125<0,9-195=162,3 m.

Bci mepeBipku BUKOHYIOTHCS, OTXKE MTPUAMAEMO OCTATOYHO /10 BCTAHOBJICHHS

nBa Hacoca IJHC60-66-33(), BCTAaHOBJICHUX ITOCIIIIOBHO.

3.4. Po3paxyHOK NOTY:KHOCTI JBUTI'YHA HAacOCA

[ToTy>KHICTH €1eKTPOJABUTYHA HACOCA OOUUCITIOETHCS 32 (HOPMYJIOH0:

p_ L1:107-111-1000-9,45
B 3500-0,8- 4

107 = 4,87 xBm.

Bubupaemo 3rimno [12, T1a61.42] acunxponuuii asuryH tumy AK3355 3
HACTYITHUMH TEXHIYHUMU JaHUMHU:

P, =5xBm; n=1000 06/x6.;11 =0,83;cosp =0,79.

Apk.
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PO3JILT 4

CUCTEMA ABTOMATHU30BAHOI'O IPOEKTYBAHHA

4.1. 3araJibHi 10JIOKEHHS ABTOMATHU30BAHOI0 IIPOEKTYBAHHS

Y cydacHOMYy BHUPOOHHUIITBI IIMPOKE TMONIMPEHHS OACPXKaIU CHUCTEMHU

ABTOMATHU30BAHOI'O IIPOCKTYBAHH:I, K1 HO3BOJBIIOTE IIPOCKTYBATHU TEXHOJIOT1UHI1

MpOIECH 3 MEHIIMMH BUTpaTaMHU dYacy Ta 3aco0iB, 31 30UIBIICHHSIM TOYHOCTI

CIIPOEKTOBAHUX MPOIECIB 1 TporpaM 0OpOOKH, 1110 CKOPOUY€E BUTPATH MaTepialiB

Ta yac 00poOKH, 3aBASIKH TOMY, 11O PEKUMHU OOPOOKH TaKOXX pPO3paxOBYIOThCS Ta

ONTUMI3YIOThCA 3a gonoMororo EOM.

B nanomy mipoekti 6ys0 po3po0iieHO aBTOMaTU30BaHy CUCTEMY PO3PAXYHKY

KOMHCHC&HH HCHTPY CIICKTPUYHUX HABAHTAXKCHb Td BHU3HAYCHHA HeO6XiIIHO.1‘

KUIBKOCTI Ta TUIy TpanchopmatopiB B 00omnoHmi Microsoft Excel (nogatok 4).

NHTY.971098.000 I13

3m. | Apk Ne fokym. Mignuc | Oata
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PO3JILI 5
EJEKTPOBE3INEKA

Po3paxyHOK 3a3eMJIIOI0YOI0 MPUCTPOIO IEXY

Mertoauka po3paxyHKy HaBelleHO B [lonaTky 4.

BuzHauaeMo po3paxyHKOBI MHTOMI OMNOpPW TPYHTY [JIsi TOPU3OHTAIBHUX 1

BCPTHUKAJIIBHHUX 3a3eMITIOBAYIB:

pp,e :pnum Knp :]182:236 OMM,
pp,B :pnum'Kn’B 21121,4:]57 OM'M,

Omnip poO3TIKAaHHIO OJHOTO BEPTUKAIBHOTO E€JEKTPOJla CTEPKHEBOTO THITY

BHU3HayaeMo 3a hopmyioro 3 [8, Tadmn. 12.1]:

©2.314-236

j =43,5 Om.

R . .= In—+—In n —+—In
v 2xl\ d 2 4t-1 16-10° 2 4-17-2

Py 21 1, 4t+1 236 2.2 1, 4-1,7+2
=—= / / +—In———
Busznauaemo npuONIM3HY KUIBKICTh BEPTHUKAJIBHUX 3a3€MIIIOBAYIB TIPU

IONEPENHBO IPUAHATOMY 110 [6, Tabm. 8-4] KoedilieHTI BUKOPUCTaHHA K, , =0,64

(BIIHOILICHHS BIJICTaHI MK €JIEKTPOJaMH 10 iX JOBKUHHM pIBHE 2, OpPIEHTOBHA

KUIbKICTh BEPTUKAIBHUX €JIEKTPOAIB Y BIAMOBIIHOCTI 3 IUJIAHOM O0’€KTa CKJIAJa€e
6)
R,., 435

0,8,e

N: = =~ 6,79.
K, -R, 0,64-10

NHTY.971098.000 I3
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Busznauaemo po3paxyHKOBHM OMip PO3TIKAHHIO TOPU3OHTAIBHUX EJIEKTPOIIB

3a popmyioro 3 [6, Tabn. 12.1]:

2 2
R =P L 236 n—27 4614 0m.
P K, -2zl dt 0,31-2-3,14-157  0,016-0,708
Y TouHI0EMO HEOOX1TH1 OTIOPU BEPTUKATBHUX €JIEKTPO/IIB:
R ‘R .
R, =—t——= 46,14-10 =12,76 Om.
“ R, ,—R 46,14-10

BusnayaemMo 4HMCIO  BEPTUKAIBHUX  EIIEKTPOAIB npu  KoedilieHTi

BUKOpHCTaHHs K,  =0,6/, npuinaromy 3 [6, Tabm. 8-5] mpu N=6 T1a

a/l=(p/20)/2=1,5, ne p=286 M — IepuMeTp KOHTypa PO3MIIIICHHS €IEKTPO/IiB:

Ve Ree 4614 _
K, R, 0611276

6.6,y 6.e

5,92.

Buznaunmo pe3ynapTyrounii omip 3a3eMIIIOIY0r0 KOHTYPY:

R R .
R =R R 46141276 _
"R 4R 46,14+12,86

p.2.e 6,

[TpuitMmaeMo 10 BCTAHOBJICHHS 6 BEPTHUKAIBHUX €JICKTPOJIH, IO PO3MIIICHI MO

KOHTYpY 1IeXy.

Apk.
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BUCHOBKH TA MPONO3UILIIT

Cucrema enekTpo3ade3neueHHs BUPOOHUIITBA KePaM3UTOOETOHHUX BUPOOIB,
NPOEKTYBAHHS SIKOTO BUKOHAaHE B JAaHOMY TMPOEKTI, BIAMOBIJIA€ BUMOTaM [0
CJICKTPUYHUX MEpEeXK, 3a7ekiiapoBaHuM B [23]. [ns uporo Oyim NMpUHHATI Taki
MPOEKTHI PIICHHS:

* I BHYTPIIIHBOIO Ta BYJIMYHOTO OCBITJICHHSI BUOpaHi eHepro30epiraroui
LED cBITHIILHUKHY,

. BHYTpilHEe kepeno xupieHHs TII-10/0,4 nHaOnmuxeHe A0 UEHTPY
CICKTPUIHUX HABAHTAKCHb;,

* npu BUOOp1 TpaHchHOpMATOPIB BpPaxOBaHO iX MPOIYCKHY 3JAaTHICTH 3a
AKTUCHOIO Ta PEAKTHBHOIO MOTY>KHICTh; BUOPAHO HHU3bKOBOJBTHI KOMIICHCYIOYI
IIPUCTPOI;

. 3aCTOCYBaHHS KOMIICHCAIlll PEAKTUBHOI TMOTYXXHOCTI JIO3BOJIUJIO
MIHIM3YBaTu BTpaTH, BPETYJIOBATH E€KOHOMIYHI BiJHOCMHHU 3 IMOCTAYaJIbHUKOM,
CTBOPUTH MOXKJIUBICTh BIUIMBY Ha PIBEHb HAIIPYTU B MEPEXKI;

. T 30BHIIIHBOTO €JIEKTPO3a0e3eUeHHs MiANPUEMCTBA BUOpPAHO JIB1
ka0enpH1 JiHIT (3 METOI pe3epByBaHHS); BUOpaHUN HAWOUIBII EKOHOMIYHO
JOIJIBHUH TIepepi3 KaOemiB;

. JUISL  BHYTPIIIHBOTO €JIEKTPO3a0e3NeUYeHHS TMIAIMPUEMCTBA 0OpaHO
paaiagbHy CXeMy;

* oOpaHe cyyacHE €JICKTpOOOIaJHaHHS 3 HAJIC)KHUMH €JICKTPOTEXHIYHUMU
XapaKTEepUCTUKAMU;

. pO3paxoBaHO KOHTYP 3aXHMCHOTO 3a3€MJICHHS 1eXy  3a[ia Oe3leKku

eKCILTyaTallli.

Apk.
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