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AHOTALIS

JleBuyk J[.C. EnexTpornocraqanHsi BAPOOHHUIITBA MOJIMPOIJICHOBUX BUPOOIB
BCTAaHOBJICHOIO MOTYXHICTIO 1145 kBT. Pykommuc.

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
OCBITJIOBAIbHUX  HABaHTaX€Hb HA OCHOBI METOAY IIUTOMOI T'yCTHHU
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,
CNIEKTpONpUiMaYl, EJEKTPUYHI HABAHTAXEHHS, CTPYMHU KOPOTKOTO 3aMHUKaHHS,

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



ANNOTATION

Levchuk D.S. Power supply for the production of polypropylene products
with an installed capacity of 1145 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 nmanomy 1poe€kTi pO3pOOISETHCS CHCTEMa  EJIEKTPOIOCTaYaHHS
BUPOOHUIITBA TOJIMPOINUIEHOBUX BUPOOIB BCTAHOBJICHOIO MOTYXHICTIO 1145
KBT.

JIns1 3a0e3nedeHHst yCciX BHIIE MEpeiueHUX BUMOT JaHUN MPOEKT Oyne
BKJIFOYATH TEXHIKO-€KOHOMIUHI pO3paxyHKH, sKi 3a0e3mneuarh miadip

HaWO1IbIII EKOHOMIYHOT MEPEX1 EIEKTPOIOCTaYaHHSI.

JIHTY.971096.000 M3

3MH.

ApK. Ne nokym. Mignuc | Data

Apk.




PO3AiNn 1

KOPOTKA XAPAKTEPUCTUKA OB’EKTY NMPOEKTYBAHHA

B nmanomy kBamidikamiitHoMy OpoekTi OakaiaBpa po3poOJsSETHCS CUCTEMa

€JIEKTPOIIOCTaYaHHsI BHUPOOHUIITBA TMOJIMPOIUICHOBUX BHUPOOIB  BCTAHOBJICHOIO

noTyxHicTio 1145 kBT.

EnexTporiocrayanss mianpueMcTBa 3A1HCHIOEThCS Bl MH Hanpyro 10 kB

icayrodoi PIIC 110/10 kB, Bimcranb no sikoi ctaHoBUTH 1,95 kM. IloTyKHICTB

KOPOTKOTO 3aMUKaHHS Ha IIMHAX JHKepeia KuBjeHHs nopiBHIoe 70 MBA.

Pexxum poGoTu mignpueMcTBa — ABO3MIHHUHN. PidHa KUTBKICTh TOJAMH POOOTH

enekTpoobnaaHanus ctaHoBUTh 4000 TOAuH; YMCIO TOAWH POOOTH OOJaIHAHHS

MpYU MaKCUMaJbHOMY HaBaHTaXeHHs — 2400 roguH.

BcTanoBiieHa MOTYXHICTh OKpEeMHUX Oy/iBeNb Ta MiAPO3AUIIB MiANPUEMCTBA

HaBezeHa B Tadimid 1.1.

Tabmuis 1.1 — BctanoBeHA TOTYXKHICTD MAPO3/1IIiB MiANMPHUEMCTBA

Ha3zBa migpo3ainy (uexy, Bcranosiiena nory:xHicts PB,
OyaiBJii) kBT
Ilex MUTTS Mg THCKOM 2154
Ilex BupoOiB 1151 Tapu 215
[lex MEIUYHOTO IHCTPYMEHTAPIIO 231
BupoOHu1TBO MoOyTOBHX BHPOOIB 265
Cxuaz roToBUX BUPOOiB 63,6
Kommpecopna 103
AJMIHICTpaIis 52
Bceboro 1145
JIHTY.971096.000 N3
3m. | Apk Ne fokym. Mignuc | OaTa
Po3po6. JleBuyk J1.C. EJleKTpOIIOCTauaHHs. BAPOOHHLITBA JliT. Apk. AkpyLliB
Mepesip. | banaypa LO. TOJTIIPOIJIEHOBHX BUPOOiB L | 8 2
BCTAaHOBJICHOIO HOTy)KHiCTIO
H. KoHTp. Bamemoxk 10.1. 1145 xBr. CDAEE, I'p EE3—41
3aTteepa. | Bomumens B.I [ToscHioBanbHA 3anUcKa




PeakTuBHa MOTY>KHICTb, 103BOJIEHA JI0 TIEpe/iaul €HEPrOCUCTEMOIO CTAHOBUTH
170 kBAp.

[IpuiimMaui eneKkTpoeHeprii MiAMPUEMCTBA PO3PAaXOBaHl Ha JKUBJIAUY HANpyTy
380/220 B.

[IpuitmayaMu  €JIEKTPUYHOI  €Heprii Ha  JaHOMYy  MIAIPHUEMCTBI €
TEpMOILIACTaBTOMATH, Tpec (HOPMH, EKCTPY31HHO-BUIYBHI MAIlIMHHU, CYIIapKH,
TEPMOCTaTH, BEHTHJISITOPH, OCBITIIOBAIbHI YCTAHOBKH Ta 1H.

3a CcTynmeHeM HaIIMHOCTI eJIEKTPOIOCTa4aHHs CIIOKHUBAYl MIAIPUEMCTBA
BIIHOCSTBHCS 10 HacTynHux kareropii: 1-10%, I1 -25 %, Il — 65 %

3aranpHa TEPHTOPIA MiANPHEMCTBA CTAHOBUTH 8736000 M°, moma Oy tiBess

cknamae 3753 m°.

ApK.

NNHTY.971096.000 M3

3MH.

Apk. Ne gokym. Mignnuc | Oarta




PO34I 2
OCHOBHI NMPOEKTHI PILLEHHA

2.1. BuaHayeHHs1 CUNOBUX eNeKTPUYHMNX HaBaHTaXeHb

3a 3HAYCHHSAMU EJCKTPUYHMX HABAaHTA)KCHb BHOUPAIOTh 1 IEPEBIPSAIOTH
enexktpooOnaaHanus CEII, Bu3HauaroTh BTpaTH TOTYXKHOCTI 1 EJICKTPUYHOI
eHeprii. Bijg omiHKM O4YIKyBaHMX HaBaHTAXEHb 3aJI€KaTh KalliTAIbHI 3aTpaTH Ha
CEIl, excrutyararliiiini BUTpaTH, HAAIHHICTh pOOOTH €JIeKTPOOOIa HAHHS.

[Ipn BU3HAYECHHS CJICKTPUYHHX HABAHTAKEHBb IIOYMX a00 MPOEKTOBAHHMX
MiIPUEMCTB HEOOXITHO BPaXOBYBaTH PEKUM POOOTH, MOTYKHICTh, HAIPYTY, Pil
CTpyMY Ta HaJiWHICTh KUBJICHHS CICKTPOIPUIMAYIB.

BipHe BH3HaueHHS EJEKTPUYHUX HABAHTAXKEHb € OCHOBOIO PAalllOHAIBHOI
noOyJ0oBH 1 eKCIUTyaTaimii CHCTEMH EJIEKTPOINOCTAYaHHS IPOMHUCIOBOIO
HOIOPUEMCTBA. 332 3HAYEHHSIM CJIEKTPUYHUX HABAHTAXEHb BUOHMPAIOTH 1
nepeBipsaoTh  enekrpoodnagHanHs CEIl, Bu3HawarOTh BTpaTH TMOTYXKHOCTI 1
eNeKTpUYHOI eHeprii. Bix OIiHKK 0YiKyBaHUX HABAaHTAKEHB 3ajekKaTh KamiTalbHI
3atpati  Ha  CEIl, ekcruryaramiiiHi  BUTpaTH,  HaJIIMHICTD  POOOTH
€JIEKTPOOOIaTHAHHS.

JI7ist po3paxyHKy CHJIOBOTO €JIEKTPUYHOI'O HaBaHTaKEHHS 3aCTOCYEMO METO/T
BIIOPSIIKOBAHMX JilarpaM (METOJMKa pO3paxyHKy HaBeaeHa B [3,§ 2], npuilHsATHI
JUTSI MACOBUX €JIEKTPOTIPUIMAYIB.

3riIH0 LBOIO0 METOJy PO3PAXOBAHE AKTUBHE HABAaHTAXKEHHS MNpHUIiMadiB
€JIEKTPOCHEPrii Ha BCIX CTYNEHSX JKUBJISTYUX 1 PO3MOJAUIBYUX MEPEK BU3HAYAIOTH
3a CEPEAHBOIO MOTYKHICTIO Ta KOE(DIIllEHTOM MaKCUMyMYy.

KoediiieHT MakcuMyMy, B CBOIO Yepry, 3aJICKUTh BiJ €(hEKTHBHOTO YHCIIA

CJIEKTPOINPUIIMAaYiB.
3m. | Apk Ne fokym. Mignuc | Oarta
Po3pab. ey AC. EJIeKTpONOCTaYaHHs! BUPOOHHITBA | LT ApK, Agoyuiis
Mepesip. | bannypa1.0. MOJIIIPOITIJICHOBUX BUPOOIB L 10
BCTAHOBJICHOIO IMOTYXKHICTIO
H. KoHTp. Bamemoxk 1O0.1. 1145 xBr. ¢A5E, Fp . EE3—41
3aTteepa. Bosnunenp B.1. ITosicHIOBanbHA 3amUCKa




Ilin edbexTuBHUM (IPUBEICHUM) YHUCJIOM NpUAMadiB TPyHH, pPI3HUX 3a
HOMIHAJIBHOIO MOTY>KHICTIO 1 PEXKUMOM POOOTH, PO3YMIIOTh TaKE YHUCIIO

OJIHOPIJIHMX 3a PEKUMOM POOOTH NpHUKMadiB OJHAKOBOI MOTYXKHOCTI, SIKE
0oOyMOBITIIOE T€ caMe€ PO3paxXyHKOBE HaBaHTAXCHHS, IO W JaHa Trpyma pPi3HUX
MpUMaYiB.

[Topsitok po3paxyHKy CHJIOBOTO HAaBAaHTAXKECHHS 3T1IHO METOJIUKH Y JOJATKY
2.1. TIpoBeaemo pPO3paxyHOK EJCKTPUYHUX HABAHTAKEHb CHJIOBUX NpUHMadviB
€JIEKTPOCHEPrii Ha MPUKIAAl LEeXy JIMTTS MiJ TUCKOM. Pe3ynpTaTté po3paxyHKiB

3BeaeMO B Tadnuiro 2.1.

Tabmuist 2.1 — Po3paxyHOK CHJIOBOTO HAaBAHTAXKCHHSI 1I€XY JIMTTS IT11 THCKOM

Cepenne
Bcranosiena HABAHTAXKEHHS POShAXVHKORE
HasBa rpynu | moryskHicTs, 3a HaUOIBIII H&BEHTZ)KCHHH
anﬁMaqu" kBT n Kol m tgcp 3aBaHTKEHY Ny | Kunax
CNIEKTPUYHO] 3MiHY
e”eprii P oox
p K PH Pcp 3M, Qcp 3M, Pp, Qp,
kBt | xBAp kBt | kBAp
Tepwo- 350 21 | 6 04| 1(1,02] 840 | 857 | 6 | 41 | 3444 | 9,42
[UIaCTaBTOMAT
Mpec dopma 48| 28,8 6 10,45/ 1 [0,88]12,96| 11,40 6 |4,25| 55,08 |12,55
Exerpysiiso- | s 5 33 | 6 04| 1 |1.02]1320] 1346 | 6 | 4 | 52.80 | 1481
BUJIYBHA MallliHA
Cymapxa 6,5 39 6 10,36| 1 [1,33|14,04| 18,67 6 |3,85| 54,05 |20,54
TepmocTar 46| 27,6 6 10,35 1 [1,33| 9,66 | 12,85 6 43 | 41,54 | 14,13
Bcwoeo i3 3mi-
HHUM 2paghi-kom 1494 | 30 84,04 | 100,47 332,62 |110,52
HAGAH-MAIICCHHA
Yumtep 4 24 6 0,8 0,7 | 19,2 | 13,44 19,20 | 13,44
Bentmisarop 3,5 42 12 10,8 0,7 | 33,6 | 23,52 33,60 | 23,52
Bceoboeo 3
nocmium 66 |18 52,8 | 36,96 52,80 | 36,96
zpaghikom na-
GAHMAIICEHHA
Bcvoconouyexy | 0 | 2154 | 48 111,06| 101,92 290,71 |108,41
Apk.
JIHTY.971096.000 N3
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Po3paxyHOK CHUJIOBOTO HaBAaHTAKEHHS IO MiANPUEMCTBY B LILIOMY ITPOBEAEMO

aHajoriuyHo. Pe3yiabpTaTu po3paxyHKiB 3BeieMO B TaOJIHULIO 2.2.

Tabnuus 2.2 — Po3paxyHOK CHI0BOrO HaBaHTaXEHHS MO MIIPUEMCTBY B LIJIOMY

_ _ BcTanoBiieHa CepenHe HAaBaHTAKCHHS 3a HAMOUIBIII
Hasga ninposainy IOTYXKHICTb 3aBaHTaXEHY 3MIHY
(1exy) Py, kBT Pcpaw, KBT Qgp am» KBAp
Hex murrs i 2154 11,1 101,92
THCKOM
Ilex BupoOiB a1t
215 111 101,92
Tapu
Hex memriroro 231 88 14,1
THCTpYMEHTapit0
Bupobmmmrso 265 132,5 136,48
MoOyTOBUX BUPOOIB
Cicnap roTosux 63,6 17,81 13,36
BUPOOIB
Kommnpecopna 103 72,10 54,08
AnMiHICTparis 52 14,6 15,00
Bcrworo 1145 546,87 536,85

2.2. Po3paxyHoOK OCBiT/IOBanNbHUX HaBaHTaXeHb

Ha mpomucioBux manpueMcTBax OJU3BKO JAECITOI YACTUHM CIIOKHWBAHOI

CJIEKTPOEHEPrii BUTPAYAEThCS HA €JNEeKTpu4uHEe OcBiTieHHs. [IpaBunbHuil BUOIp

OCBITJIIOBAJIbHUX YCTAaHOBOK

copusie  paliOHAIbHOMY  BHUKOPUCTaHHIO

€IEKTPOCHEPT1i, TOKPAIIEHHIO SIKOCTI MPOAYKIIii, 0 BUITYCKAETHCSA, TT1IBUIIICHHIO

MPOAYKTUBHOCTI TIpalli, 3MEHIIIEHHIO KIJBKOCTI aBapiil 1 BUITQJIKIB TPaBMAaTH3MY,

3HM)KEHHIO BTOMJIFOBAHOCTI MpaIliBHUKIB. BuOIp OCBITICHHS Yy MPUMIIICHHSIX

BUKOHAHO Yy BIIMIOBITHOCTI 3 HOPMaMHM MPOEKTYBaHHs MTY4YHOTO ocBiTiIeHHs JIBH

3MH.

Apk. Ne fokym. Mignuc

[ata

ApK.
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B.2.-28:2018, a BuOip OCBIT/IIOBaILHOI armapaTypu — 3 BpaxXyBaHHAM ITPU3HAUYCHHS,
KJIaCy Ta CepeAoBHIlA MPUMIIICHHS. B SKOCT1 J)Kepena OCBITICHHS JIJIT OCHOBHUX
BUPOOHUYMX TMPUMIIIEHb BUKOPUCTOBYIOTH CBITJIOJIOAHI CBITHJIBHUKA MAapKH
JI124Y 3 LED mxepenamu mnotyxHicTio 200 BT, a ama aonomMikHHX
BUPOOHUYUX TPUMIIMICHb — CBITWJIBHHKHA 3 JIFOMIHICIIGHTHUMH JIaMIIaMH Ta
ra3opo3ps,AHUMU JIaMIIaMHU.

B 3amexxHOCTI BiJ XapaKTepy TEXHOJOTIYHMX IPOIECIB 3aCTOCOBYIOTHCS
CHUCTEMH 3arajbHOr0 1 KOMOIHOBAHOTO OCBITJICHHS. J[JIg OLIBIIOCTI MPUMIIICHB
MpUHHATE poOOUe Ta eBaKyarliiiHe OCBITICHHS.

JKuBlieHHS OCBITJIIOBIBHUX HABAaHTAXKEHb IMEpeq0adyeHO BiJI OKPEMHUX
ocBiTmoBaIbHUX wMTKIB Tuny OI-6YXJI4 3 aBromatamu Tunmy BA-88S.
XKupieHHss poOOYOro Ta €BaKyalllMHOTO OCBITJIEHHS 3IIHCHIOETHCS OKPEMUMU
dinepamu. XKXupieHus BukoHade mpoBogom [IBC 4*2 5mm2.

3 MEeTOI0 BCTAaHOBJIEHHSI KOHTPOJIO €HEProOBUKOPHUCTAHHS Ha MIANPUEMCBI Y
BiamoBigHocTi 3 JIBH B.2.-28:2018 BuOpaHo BeaTndnHy MaKCUMaIbHO JOITYCTUMOI
MATOMOT BCTAHOBJICHOI TMOTYXHOCTI Prut. [ po3paxyHKy eJIeKTPHUIHHUX
HAaBaHTAXCHb OCBITVIFOBAJTRHUX TMPHHUMAYiB 3aCTOCOBYEMO METOJ MHTOMOI
noTykHocTi. [lapamerpamu, 10 BH3HAYAIOTh BEJIWYMHY MUTOMOI MOTY>KHOCTI €:
OCBITJICHICTb, TUIOIIA OCBITIIOBAHOTO MPHUMIIICHHS Ta BHCOTa MiABICY
CBITUJILHUKIB HAJl PIBHEM PO3PaXyYHKOBOI IJIOLIUHHU.

[lopsimox po3paxyHKy OCBITIIOBAJILHUX HABAaHTAXEHb 31MCHUMO 3T1JIHO
METOJIUKW, HaBeaeHoi B [4; 25, m.6-10], ska npenacraBieHa B jgoaaTky 2.2

Pe3ynbratl po3paxyHKy OCBITIIOBAIIBHOTO HABAHTAKEHHSI IO MIAMPUEMCTBY

B LIJIOMY 3B€JIeMO B TaOIHITIO 2.3.

ApK.

JNIHTY.971096.000 I3
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Tabauns 2.3 — Po3paxyHOK OCBITJIFOBAJIBHOTO HaBaHTAXKECHHS ITIAMPUEMCTBA

Hasga nigpo3ainy Ewopus > | hy | Puur, | Po, Tun Ne Pro, | Qro,
F,m B/l Kopa | B | Kion | tgo B
(exy) JIK T/M” | kBT |1amMmou wr KBT | xBAp
Hexmrramia | 460 1 276 | 6 | 12,8 | 3,53 | LED | 1.1 | 18 |0.85]0.62| 330 | 2.05
TUCKOM
Hex BI;ESSIB A 400 | 345 | 6 | 13 | 449 |LED | 11| 22 10,85/0,62| 4,19 | 2.60
Hexmemanoro | 460 1 1000 | 6 | 12,9 |12.90| LED | 1.1 | 65 |0.85]0.62|12.06| 7.48
1HCTPYMEHTapII0
Bupodmaurso | 00| 340 | 6 | 13 | 445 |LED | 11| 22 0.85/0.62| 4.16 | 2.58
no0yTOBUX BUPOOIB
CrnanrotoBux | 15 | 990 | ¢ | 11 |10,89| LED | 1.1 | 54 |0.85/0.62|10,18| 631
BUpOOIB
Komnpecopra | 100 | 240 | 8 | 93 | 223 |LED | 1,1 | 11 |0,85]0,62] 2,09 | 1,29
Asminictpanis | 400 | 560 | 3,5 | 14,6 | 8,18 | LED | 1,1 | 136 | 0,8 | 0,4 | 7,19 | 2,88
3osnimne 873600 0,02 |17,47 |IHaT| 1,2 | 87 [0,85/0,33|17,82| 5,88
OCBITJICHHA
Bchoro 3753 48,47 61,00 | 31,07

2.3. Bu3HayeHHs pe3yribTyHUYNX HaBaHTaXeHb

Jlnst BuOOpYy KOMyTAIllHHO-3aXHMCHOI Ta BHUMIPIOBAJIBHOI amapaTypud Ha

cropoui HH tpanchopmaropnoi

MACTAHINI, a TaKoXX IS BHU3HAYEHHS

HaBaHTaXeHHb Ha BUIIUX piBHAX CEIl HeoOxiqHO po3paxyBaTh HABAHTAKEHHS Ha

muHax 0,4 kB TII. MeToauka BU3HAYEHHS pEe3yJIbTYIOUUX HABAaHTAXKEHb HAaBEJCHA

y nojatky 2.3. Pe3ynbrat po3paxyHKiB 3B€IeMO B TaOuIIO 2.4.

Tabnuus 2.4 — Po3paxyHok cymapHoro HaBanTakeHHs Ha mmHax HH TII

Ha3spa nexy (miapHui) PCP'3M" QCP'SM" Peo, | Qeo, PPZ’ QPZ’ SPZ’
kBT kBAp kBt | B Ap kBT kBAp kBA
1 2 3 4 5 6 7 8
Ilex AUTTS i THCKOM 111,06 101,92 3,30 2,05 114,36 | 103,97 | 154,56
[ex BupoOiB 1151 Tapu 111,06 101,92 4,19 2,60 115,25 | 104,52 | 155,59
Hex mezunoro 88 114,11 | 12,06 | 7,48 | 99,84 [121,59| 157,33
IHCTpyMEHTapito
BupoOrmuTso nobyrosux 132,5 | 136,48 | 4,16 | 2,58 | 136,66 | 139,05 194,96
BUPOOIB
Cxitag TOTOBUX BHPOOIB 17,808 13,36 10,18 | 6,31 27,99 19,67 | 34,21
KommpecopHa 72,1 54,08 2,09 1,29 74,19 | 5537 | 92,57
Apk.
JIHTY.971096.000 N3
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[Tpomosxenns Tabmui 2.4

| 2 3 4 5 6 7 8
AnmiHicTparis 14,56 15,00 7,19 2,88 21,75 17,87 28,16
30BHIINIHE OCBITICHHS 17,82 5,88 17,82 5,88 18,77

Bcworo 546,868 | 536,85 61,00 | 31,07 607,87 | 567,92 | 836,14
2.4, I'Io6yp,OBa KapTorpamu HaBaHTaXXeHb Ta BWU3HA4Y4eHHA

TEOpPeTU4YHOro UeHTpy HaBaHTaXeHb

3 METOI0 BHM3HAYEHHS MICIS pO3TallyBaHHS TpaHCHOPMATOPHOI MiACTaHIIIT

MIpU IPOEKTYBaHHI OyAYIOTh KapTOrpaMy eJIeKTpUYHUX HaBaHTaxkeHb. KapTorpama

ABJIsiE COOOI0 PO3MIIIEHI Ha TeHEepalbHOMY IUIaHI MIAIPUEMCTBA KoJia, IJIOIIA

AKUX BIJINOBiAa€ y BUOpaHOMY MaciiTabl pO3pPaXyHKOBUM HABAaHTAXKECHHSIM.

MeTtonuka po3paxyHKy HaBeleHa y noaatky 2.4. Pe3ynbraTtu po3paxyHKiB MOJaHO

B Ta0muIn 2.5.

Tabmuns 2.5 — Bu3HaueHHsS TEOPETUIHOTO 1IEHTPY HaBaHTaXKEHb

Haszea yexy (dinvnuui) X y Ppsx Ppxy r a
Llex JTUTTS i THCKOM 4,3 12,7 486,0 1446,7 | 8,5 10,7
Iex BupoOiB /1t Tapn 43 | 86 | 4898 | 9912 | 86 | 13,6
Llex MenIHOro IHCTPYMEHTapito 16,4 | 12,1 1637,4 1208,1 | 8,0 | 49,5
BupoOHu1TBO MoOyTOBHX BUPOOIB 12,5 10,2 17082 13939 | 9.3 11,3
Ckutaz ToToBHX BUPOOiB 2,8 | 5.1 78,4 142,7 | 42 | 2058
Kommpecopra 8,2 3,1 608,3 230,0 6,9 10,4
AJviHiCTpalis 159 | 73 | 3459 | 1588 | 3,7 | 1779

Bceboro 5354,1 55714
Xa=8,81 Va=9,17

3MH.

Apk. Ne fokym. Mignuc | OQata
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2.5. Bubip KinbKoCTi Ta NOTY>XHOCTiI TpaHcdopmaTopiB
Bubip Tumy Ta KUIbKOCTI cuiioBUX TpaHcopmaropiB TII mnoBuHeH
OOyMOBJIFOBATUCh BEIMYMHOIO Ta XapaKTEpOM EIEKTPUYHUX HaBAHTAKEHb,
PO3MIIIICHHSIM HABaHTAKEHb HA TEHEPAIbHOMY IIJIaHI MIANPUEMCTBA, a TaKOX
apXITEeKTypHO-OYIIBEJIbHUMU Ta eKCIUTyaTalliHuMu BuMoramu. KpiMm ToTO,
MOBHHHI BPaxOBYBAaTUCh KOHQIrypailis BUPOOHUYUX MPHUMIIICHb, PO3MIIICHHS
TEXHOJIOTIYHOTO  OOJIa/IHAHHSA, YMOBH  OTOYYHOYOTO

CepelloBUIIla, YMOBH

OXOJIOM)KCHHS, BHUMOTH TIOKEXKHOI Ta €JICKTpUYHOI O€3MeKu 1 THUIU

3aCTOCOBYBAHOT'O 00JIaIHAHHS.
Mertouka HaBe[eHa y J0AaTKy 2.5.
PesynbpTaTi po3paxyHKiB 3Be1eMO B TaOIHITO 2.6.
Tabmuua 2.6 — Bubip Tumy Tta xuibkocTi TpaHcdopmaropie TII 3

BpaxyBa"HsiM HBK

[ToxazHuk Bnﬁgﬁiﬁm Bapianr | Bapianrt 11
1 2 3 4
P.s kBT 607,87 607,87
Qps KBAp 567,92 567,92
o kBA 831,89 831,89
F M2 3753 3753
o kBA/M? 0,3 0,3
pancbopuatopa - TM-400 TM-630
Nimin . 2,2 1,378
M IIIT. 0 0
Nonr I0T. 3 2
Qmax T kBAp 579,74 639,08

3MH.

ApK. Ne fokyM.
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[Ipomorxenns Tadmui 2.6

1 2 3 4
Qusk 1 kBAp -11,82 -71,16
Ko — 12 12

K2 — 2 4
I - 0,49 0,44
Qunsk 2 kBAp 0 0
Qusk kBAp 0 0
Tun HBK — 0 0
APy KBt 1,45 2,27
AP, kBT 5,5 7,6
Tm roj 1225,3 1225,3
AW TNUC.KBT - rog. 2731 27.29
C, THUC.TPH. 229,38 229,20
K THUC.TPH. 336,00 310,00
3 THC.TPH. 271,38 267,95

[TepeBipumo BuOpaHi TpaHchOpMaTOpU Ha TEPEBAHTAKYBAIbHY 37aTHICTH

3TiIHO BHUpPa3y 3 BpPaxXyBaHHSIM MOJKJIUBOCTI BIJKIIOYCHHS HaBaHTaxeHHs [I1

KaTeropii:

1,4-S

2'SP2.

THom 2 N ’

OTxe, mpuitMaemMo 710 BCTaHOBIEeHHS TpaHcpopmaTopu TM-630, nnst sikux

ne 665,51 kBA-noTy»XHICTh, 32 YMOBH BiJiKItoueHHs crioxkuBadiB III kareropii.

1,4-630 =882kBA >

YMOBa BUKOHYETHCH.

2-665,51

=665,51KBA

3MH.

Apk. Ne fokyMm.

Mignuc | Qata
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2.6. KomneHcauisi peakTUBHOI NOTY)XXHOCTI

KomrieHcaliis peakTUBHOI MOTY>KHOCTI a00 MIABUIIECHHS KOE(ILi€HTY

MOTY>KHOCTI ~ €JIEKTPOYCTAHOBOK TMPOMHUCIIOBUX TMIJNPUEMCTB MAa€ BaXIUBE
3HAQUEHHS JJIsl €HEProCMCTEMU B IIJIOMY Ta € YaCTUHOK 3arajibHOl MpoOjeMu
MIIBUIIEHHS KOe(IIleHTY KOPHCHOI MAii pOOOTH CHUCTEM €JIeKTPOIOCTaYaHHS.
[TuTanHs PO KOMITEHCAI[IF0 PEAKTUBHOI MOTY>KHOCTI BKJIIOUA€E PO3PAXYHOK 1 BHOIp
KOMIIEHCYIOUMX TIPUCTPOIB, iX pEryIIOBaHHS Ta pO3TalllyBaHHS Ha TEPUTOPIi
nignpueMmctBa. [lepegadya 3HA4YHOI KUIBKOCTI PEAKTHBHOI TMOTYKHOCTI 3
E€HEepProCHCTeMH JI0 CIIOKMBayiB HEpallioHaJbHA MO PSAY NPUYMH: BUHUKAIOTH
JIOIATKOBl BTpaTH aKTHUBHOI MOTYXHOCTI 1 eHeprii B ycix enementax CEII,
O0OyMOBJICHI 3aBaHTAXEHHSM IX PEAKTHUBHOIO MOTYXKHICTIO, 1 JOJaTKOBI BTpaTH
HaIPyTH B )KUBJISTIAX MEPEkKaxX.
Mertonuka po3paxyHky komneHcailii PI1 Haegena y nogatky 2.6.

Pe3synbpTaT po3paxyHkiB 3BeJIeMO B TaOIUIIO 2.7.

Tabmuns 2.7 — Po3paxyHOK KOMIIEHCAIl peaKTUBHOI MOTYKHOCTI Ha cTOpoH1 10

kB

lloxasznux OouHuyi UMIPIOBAHHS 3HauenHs1
Qe KBAp 567,92
Q. max kBAp 190
QHBKq) kBAp 0
AQ; kBAp 36
Kic _ 0,8
Qu kKBAp 454,34
Qy; KBAp 264,34
Qe 1 kBAp 603,92
Qgex kBAp 300,34
ApK.
JIHTY.971096.000 N3 18
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3 po3paxyHKiB Ta0bauIll 2.7 BUIHO, 1110 KOMIICHCAIlisl Ha BUCOKIM CTOPOHI Mae
ctanoputu 300,34 kBAp. Haiimenma mnotyxHicth BBK cranoButs 300 kBAp,
TOMY, YCIO KOMIICHCAI[II0 PEaKTUBHOI MOTYHOCTI poBoaMMo Ha muHax 0,4 xB.
[IpuiiMaemo 10 BCTaHOBJICHHSI Bl KOHACHCaTOpHUX Oatapei tumy Y KPM-0,4-150

V3 zaranpHoro notyxHIcTIO 300 KBAD .

2.7. BU3Ha4yeHHs eNnekKTpn4yHnMX HaBaHTaXXeéHb Ha BULUUX piBHﬂX
CEN

Busnauenns enexktpuunux HaBaHTakeHb B CEIl migmpueMcTBa BUKOHYIOTH
JUTSL XapaKTEPHUX MICIb IPUETHAHHS PUIIMaYiB €JIEKTPOCHEPTi.

Po3paxyHkoBe  HaBaHTa)XEHHS, CTBOpDIOBaHE  TpyllaMH  NpHUiiMadiB
enexktpoeneprii Hanpyroro 0,4 kB, Bu3HaueHe B 11.2.1.3 1aHOTO MPOEKTY.

Mertorka po3paxyHKy €JIEKTPUYHUX HABAHTAXKEHb HABEJICHA Y IOJATKY 2.7.

S,, = 527,80kBA

2.8. NpoeKkTyBaHHA MepeXi XUBMNEeHHA nignpMeMmcTBa

Jliia 3a0e3nedyeHHs] €JNeKTPOEHEPTi€l0 MPOSKTOBAHOTO MIAMPUEMCTBA HEOOX1THO
OpUENIHATH WOrO JI0 MEpeX EHEProCUCTEeMH 3 HACTYNHUM  PO3MOIUIOM
EJIEKTPOCHEPT1i BCEPEIUHI MAMPUEMCTBA Mi’K OKPEMUMHU 00’ EKTAMHU.

OCHOBHUMHU YMOBaMHU MPOEKTYBAaHHS PaI[lOHAIIbHOT CUCTEMH 30BHIIIHHOTO
€JIEKTPONOCTAYaHHS €:

— HaJIIAHICTB;

— E€KOHOMIYHICTb;

— SKICTh €JIEKTPOSHEPrii B MEpPEexI.

ApK.
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HaniitnicTe  3alexuth Bl KaTteroplii npuiiMadiB  €JISKTPOCHEpPrii Ta
0COOJIMBOCTEH TEXHOJIOTIYHOTO TIPOIECy, HEMpaBWJIbHA OI[IHKA SKHUX MOXE
CIIPUYMHUTH 3HKeHH HaaiitHocTi CEIL.

ExoHoMiuHICTh BU3HAYA€ThCA pUBeAMHUME 3aTpatamu Ha CEIL

JlxepenoM  >kuBJeHHS —mianpuemcrBa € 1mmHU 10 kB icHyrouoi
TpanchopmaTopHoi mijacTaHili. JXUBIeHHS MIANIPUEMCTBA AOLUIBHO BHKOHATH
KaOenpHUMH JIiHIAME HarpyToro 10 kB.

ITepepi3 xun kadeniB BUOEpEeMO 3a TEXHIYHUMH Ta EKOHOMIYHUMH YMOBAMH.

Jlo TEXHIYHUX YMOB BIHOCSTHCS BUOIp MEpepi3iB MO HATPIBY PO3PAXyYHKOBHUM
CTPYMOM, HarpiBy BiJl KOPOTKOYaCHOT'O BUJUICHHS Termia ctpymoMm K3, BTparam
HAIMpPYTd B HOPMaJIbHOMY Ta MiCJI aBapiiHOMY peKUMaXx.

ExoHomiuHl yMOBM BHOOpY TOJSATalOTh Yy BHU3HAYEHHI Tiepepidy JiHii,
MIPUBEJICHI 3aTPATH HA CIIOPYIXKEHHS SIKOi Oy1yTh MiHIMaJIbHUMMU.

Bubip mepepizy mo HarpiBy 3AifiCHUMO 3a pO3paxyHKOBMM CTpyMoM |s.
Ockunbku Jyist skuBiaeHHS TII mianmpuemMcTBa MM BCTaHOBJIIOEMO JBI TapasiesIbHO
mpaiowyl JIiHII, TO B SKOCTI PO3PaXyHKOBOTO CTPyMy HpHUUMEMO CTPyM
MICJISIaBAPIMHOTO PEXKUMY, KOJIU OJTHA YKUBJISTYA JIIHIS BUUIILIA 3 JIAJTy.

Meroaunka po3paxyHKy MEpeKi )KUBJICHHsSI HaBejeHa y ToAaTKy 2.8.

ToMy po3paxyHKOBHM CTPYM BA3HAYAEMO 3 BUPa3y:

527,80
e =510

=30,47 A
3rigHo [7, Ta61.87], monepeanbo Budbepemo kabdenb Tuny AIIBErII-10.

IlepeBipky KaOemiB 3a HarpiBaHHSIM CTPYMOM KOpPOTKOTO 3aMHUKaHHS

IpOBCACMO HHIKYC ITICJIs BU3HAYCHHS BEJIMYMH 10050, € CTp}IMiB.

527,80

bopw = ————— =15,24 A
3102

Apk.
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Pe3ynbpTaTtu po3paxyHKiB 3Be/IeMO B TaOIHITO 2.8.

Tabnuus 2.8 — Bubip Ta nepeBipka >KUBISUUX J1HIN

, s | Xop» AU, AU pgs K, |3,

P |l o Om | Om Do 0/p % | Kap APy, |APp | Py Tuc. |TUC.
MmZ | A | A | — | — 0 kBT | KBT

KM | KM [PH. |IPH.

35 |115]118,5/0,894 0,064 | 38,77 | 0,39 | 0,78 [0,129|73,38| 1,214 |24,53| 210 (819,0

50 | 140 |144,2/0,625|0,063 | 27,66 | 0,28 0,55 10,106 76,030,849 |17,15| 230 [897,0

70 | 1651(170,0| 0,447 0,061 | 20,29 | 0,20 0,41 10,090 75,530,607 12,27 | 250 [975,0

OcrtatoyHO mpuiiMaeMO KaOelbHY JIiHIIO, TPHUBEACHI 3aTpaTd Ha

CHOpYIXKeHHs sIKOoi MiHIMalbH1, TOOTO AIIBETII -10-3%35.

2.9. NpoeKkTyBaHHA BHYTPIWHbLOI PO3NoAiNbLHOI Mepexi

Kupnsua Hanpyra npuiiMadiB eIEKTpOSHEprii MiANMpueMCcTBa CTaHOBUTH (0,38
kB. Jlns okuBineHHs OyaiBedb MIANPHUEMCTBA 3aCTOCOBYEMO  pajialibHO-
MaricTpajgbHy CXeMY JKHUBIICHHSI.

Bubip nepepiziB kabenbHUX JIHIA 3A1IHCHUMO 332 €KOHOMIYHOIO TYCTHHOIO
cTpyMy 3a [7, Tab61.86].

MeTtonuka po3paxyHKy MepeKi )KUBJICHHS HaBeJlleHa Y J0JaTKy 2.9.

PesynbpTatu po3paxyHkiB 3Beaemo B Tabuii 2.9 12.10.

ApK.
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Tabmuis 2.9 — Bubip posnoaiinsuux nyHkTiB PI1-0,38 kB

Kino- Tun
Kino-|Kino-| [lo3n.
Haszea 6yodieni Sps, Tun Loon pr, | Kicmb asmoma-
I, A KicmbKicmb| Ha
(OinvHuyi) kBA PII A | npuii- MUYHO20
ainii | PII |puc.2.1
Madie sumMuxKayda
Hex murrs min 154,56 | 117.4 |CIIA77-2Y3| 150 | 48 | 2 | 1 | PIIl | BA-88-37
THUCKOM
H;’;B“pom A 155,59 118,2 |CIIA77-2Y3| 150 | 96 | 2 | 1 | PI2 | BA-88-37
Hex meznoro 157,33 | 119,5 |CIIA77-2Y3| 150 | 102 | 2 | 1 | PII3 | BA-88-37
IHCTpYMEHTapIro
Bupobmmurso o 061 1ug 1 [crIA772v3 | 150 | 54 | 2 | 1 | PI4 | BA-88-37
noOyTOBHX BUPOOIB
Ciotan roToBux 3421 | 26,0 |CIIA77-2v3| 63 | 36 | 2 | 1 | PII5 | BA-88-37
BHUPOOIB
Kommnpecopna 92,57 | 70,3 |CIIA77-2¥3 | 100 18 2 1 PII6 | BA-88-37
AnMiHicTpartis 28,16 | 42,8 |CIIA77-2Y3| 63 102 1 PII7 | BA-88-37
Tabnuis 2.10 — BuOip niH1# cXeMU BHYTPIIIHBOTO €JIEKTPOTIOCTauYaHHS
SPZ, Hepepi3 [//()on, ro, XO ’ AUHOp AUI'I AB?
Hazea KJT |n I, A p L &kt | Loon, AL son, A|Lyas, A % % % o
xBA Kabenro A - -~ %o
TII-PII1 |2| 154,56 | 117,4 95 0,13 | 240 | 247 | 235 |321/0,26(0,0602| 1,70 3,41
TII-PII2 |2 155,59 | 118,2 95 0,13 | 240 | 247 | 236 |321]0,26(0,0602| 1,71 3,43
TII-PII3 |2| 157,33 |119,5 95 0,15 | 240 | 247 | 239 |321/0,26(0,0602| 2,00 | 4,00
TII-PII4 [2]19496 | 148,1 | 120 | 0,11 | 270 | 278 | 296 |362(0,21]0,0596| 1,50 3,00
TII-PIIS 2| 34,21 | 26,0 25 0,11 | 115 118 52 |15410,8910,0637| 0,98 1,96
TII-PII6 |2| 92,57 | 70,3 70 10,145 200 | 206 141 |26810,33(0,0602| 1,39 2,78
TII-PII7 |1| 28,16 | 42,8 35 10,125| 165 170 86 |221]0,45|0,0612| 0,96 1,92
Bci yMOBHM BUKOHYIOTBCS, OTXKeE, TPUiMaeMo BUOpaHi nepepi3u KaleliB.
Apk.
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[lepeBipky BuOpaHuUX KabOelmB 3a CTIMKICTIO JO TEPMIYHOI [Jli CTpyMiB
KOPOTKOTO 3aMUKaHHS 3IMCHUMO HIKYE ITICJIsI BU3HAYEHHS ITUX CTPYMIB.
Po3minenns kabeabHUX J1HIN Ta CUIOBUX PO3NOIIIBYMX IMyHKTIB MOJAaHO HA

KpecieHHi 1.

2.10. Po3paxyHOK CTPYMiB KOPOTKOro 3aMMUKaHHS

B enexTpuuHMX yCTaHOBKAaX MOXYTh BHHUKATH Pi3HI BUIU KOPOTKHUX
3amukanb (K3), siKi CynmpoBOIKYIOTECS PI3KUM 30UIBIICHHSM CTPYMY.

Bce  enexrtpooOnagHaHHS, 1[0  BCTAHOBIIOETBCA B CHCTEMax
€JIEKTPOIOCTaYaHHs, MOBUHHE OyTH CTiMkuUM g0 cTpyMmiB K3 1 BuOHMpatuch 3
BpaxyBaHHSM IIUX CTPYMIiB.

OCHOBHUMU NPUYMHAMH BUHUKHEHHS KOPOTKHX 3aMUKaHb B MEPEKI MOXKYTh
OyTu:

— TIOMIKO/KEHHS 13011111 OKpEMHX YaCTHH €JIEKTPOYCTAaHOBKH;

— HENpaBWJIbHI J1i 00CIYTrOBYIOYOI0 MEPCOHATY;

— TIEPEKPUTTA CTPYMOBEAYUUX YACTHH YCTAHOBKH.

KopoTke 3amukaHHs B Mepexi MOKE CYyTPOBOJIKYBATHUCH:

— TIPUNMHCHHSM >KMBJICHHS CIIOKMBAayiB, MPUEIHAHUX 0 TOUYOK, B SIKUX
BUHUKIIO K3;

— TIOPYIIEHHSAM HOPMAaJbHOI POOOTH 1HIIUX CIOXKHWBA4IB, MiAKIIOUYECHHUX IO
HETOIKOPKCHUX JIUITHOK MEpeXi, BHACTIIOK TOHIKEHHS HANpyrd Ha IHX
TUISAHKAX

— TIOPYIICHHSM HOPMAaJILHOTO PEKUMY POOOTH €HEPTeTHUHOT CHCTEMH.

Jlnst 3HWKEHHST 30MTKIB, 00YMOBJICHHX BHXOJIOM 3 JIaay €JIeKTPOoOoOIaIHaHHs
MpY MPpOTIKaHHI cTpyMmiB K3, a TakoX JJis MIBUAKOTO BIHOBJICHHS HOPMAaJIbHOTO
pexumy podotu CEIl HeoOXiHO MpaBUiIbHO BU3HAYUTH cTpymu K3.

3a BimoMuMu BeauduHaMHM CcTpymiB K3 BHOMparoTh eleKTpooOJiaHaHHSI,

3aXMCHY amaparypy 13acoou oomexxeHHs ctpymiB K3.
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[IpoBenemo po3paxyHok cTpyMiB K3 y BITHOCHHUX OJWHHUIIIX HAOIMKEHUM
METOJIOM.
Meroarka po3paxyHKy HaBefeHa y qoaarky 2.10.

3a GasucHy HOTyXxHicTh npuiimemo BennmuuHy S, =100 MBA. 3a 0a3ucny

nanpyry npuiimemo Ug =U_ =10,5 kB. TloTyKHICTb KOPOTKOr0O 3aMHKaHH:

mxepena xuBieHHa S, =70MBA Orxe, po3paxyemo omip cucremMu 3a
dbopmyIioro:

Xe. = 190 _ 443
70

3BeIcHHS MapaMeTpiB 10 0A3UCHUX YMOB IMPOBEAEMO 3a PO3PaXyHKOBOIO Ta
3aCTYMHOI0 CXeMaMH, 300pakeHUMH Ha pUCyHKax 2.2 ta 2.3.

Omip ka0enbHO1 JiH1T BU3HAYAETHCS 3T1JIHO BUPA3Y:

X = 0,064 -1,95- 11000 =0,111.

7 =

b
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Ec

KI1 K2

Xc
ﬁ K1
1 ] 10 kB
T 12 Xkn 1 Xkn 2
% K1
0,4 kB
PucyHok 2.2 — Po3spaxyHkoBa PucyHok 2.3 — 3acTynHa cxema

cXeMa KOPOTKO3aMKHEHOro Kosa KOPOTKO3aMKHEHOIO KoJsla

X = % =0,055.

Pe3ynbTyrounii omip MociiI0OBHUX €JIEMEHTIB CTAHOBUTH:

X .. =148

Cxema HaOyBa€e BUTJTISTY, 300paKEHOTO HA PUCYHKY 2.5.

JNIHTY.971096.000 N3

3mH. | Apk. Ne fokyM. Miopnnc | OaTa
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Ec
Ec
Xc

Xpe3

el

XKn 12

4

PucyHok 2.4 — 3acTynHa cxema B PucyHok 2.5 — PesynbTytoua

pesynbTaTi 06’eaHaHHs napanenbHnX cxema

KabenbHUX NiHin

Crpym K3 B Touti K1 cranoButh:

70
| =~ _385kA
° J3.105
= 3,85 _ 2603 KA
1,48

VY napuuii ctpym K3 B Tourti K1 Bu3HauaeThes 3riiHO BUpa3y:

i, =+/2:14.2,603 =5,14kA

NHTY.971096.000 M3

3MH.

ApK. Ne gokym. Miannc | data
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[TepeBipumo BuOpani KJI-10 kB Ha tepmiuny criiikicth a0 cTpyMmiB K3.
BuszHaunmo MiHIMaJIbHUN mepepi3, CTIMKuUW a0 TepmiuHoi aii ctpymiB K3 3a

dbopmyIoro:

- _ 2003, 0,25 =13,66 MM
95

Otxe, octatrouHo nmpuiiMaemo kadenb Tuny AIIBETII -3%35.

Po3paxyemMo TEmioBHM IMIyJbC CTPyMy KOPOTKOTO 3aMHKaHHS 3a

dbopmyIioro:

B, =1,66kA”-C

2.11. Bnb6ip obnagHaHHsA

2.11.1. BuGip KOMnneKkTHUX po3noaifib4mMx NnpucTpoiB

B sixocTi KOMIUIEKTHUX po30oALIbuMX IpucTpoiB Ha Oorii 10 kB TII npuiimaemo
Kamepu 30ipH1 ogHOCTOpOoHHBKOTO 00cyroByBanHs K30-10 cepii K30-399. 3 meroro
3a0e3MeueHHs pe3epByBaHHs Ha 0Olll BUCOKOI HAMPYTH MPUIMAEMO 10 BCTAHOBJICHHS
mMHHUN MicT 3 pos’ennyBadamu tumy [IMP-1. Texniuni mapamerpu Kamep
HaBezeHl B Tadimin 2.11.

Tabmuus 2.11 — [Tapamerpu kamepu K30-399

Iapamempu 3uavenns
Howminansna Hanpyra U, , kB 10
HominanbHuil cTpyM miaBkoi BCTaBKM 3a00DKHUKIB |, A 40
HoMiHanbHUE CTPyM BiIKIFOYEHHS BUMHKa4da | -, KA 630
HominaneHui CTpyM €NeKTpOMHAMIYHOI cTikikocTi |, , A 41
CtpyM TepMI4HOT CTIHKOCTI TTpoTsiroM 1 ¢, KA S1

ApK.
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2.11.2. Bubip po3'eaHyBauiB

Po3'eqnyBaui mpusHaueHi ISl BKJIIOYEHb 1 BIJIKIIOUYECHB 3HECTPYMIICHUX
TUTSTHOK €JIEKTPUYHOTO KOJIa, 10 3HAXOAATHCS il HalpyTrolo, Ta 3a3eMJICHHS IIIHH.
Ha Gor11 Bucokoi HanpyTu mifcTaHIlli po3’eqHyBadl epea0avyuMo JJIsi MOKIUBOCTI
3a0€3MeyYeHHs] PEe3epBYBAHHS Yy BHUIQJKYy BHUXOJYy 3 Jiaay OJHOYACHO JiHIT 1
TpanchopmaTropa pi3HMX Ccekmik. HasBHICTP MMHHOTO MOCTa 3a0e3mneuye
HEOOX1THUM PIBEHb HAIIMTHOCTI CXEMH €JICKTPOIOCTAYaHHS.

ITonepennro mpuitMaemo 3rigHo [8; 26, Ta6:1.31.7], po3'enHyBadyi, 00y1aHaH1
3azemirsitounMu Hoxkamu Tuity PB3-10/630, Bctanosneni B komipkax K30-399 0O1.
3rigno [9, § 4-7], Bubip Ta mepeBipKy po3’e€aHyBaviB 3A1MCHUMO 3T1THO METOIUKH
3 nojpatky 2.11.2.

PesynbpTatu nepeBipku 3BeieMo B Tadnauio 2.12.

Tabmums 2.12 — IlepeBipka po3'ennyBaua tTrmy PB3-10/630

Pospaxynrosi oani Kamanooicni oani
Uye:=10 kB Uson=10 kB
FArip Lon=630 A
i,=5,14 kA 1rp macp =52 KA
[,0=2,6 KA Lip vacp =21 KA
Bx=36 kA%c I1°tr=212-4=1200 kA’c

Bci yMOBU BUKOHYIOTHCS, OTXKE€, MPUUMAEMO OCTATOYHO PO3'€THYBay THUITY

PB3-10/630.
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2.11.3. Bubip BuMunkKka4iB HaBaHTa)XeHHs1 Ta 3anN00iIXKHUKIB

BuMukaui HaBaHTaXE€HHS BCTaHOBJIeHO B Komipkax K30-399 04
TpaHcopmaTopHoi miAcTaHUli. BoHM mnpu3HaueHi sl 3aXHCTy Ha CTOPOHI
BHCOKOI HampyTHu TpaHchopMaTopa Ta JJisi KOMYTalliii HaBaHTa)KEHHS.

[Tontepennro BuOMpaeMo 3rigHo [8; 26, Ta61.31.5], BUMHKAaY HaBaHTAKCHHS,
3 OJI0KOM 3a3eMyIsrounx HOX1B Tunmy BHPm-103.

Bubip Ta nepeBipky BUMHKA4diB HaBaHTAKCHHS 3A1HCHIOEMO 3TigHO [8; 26,
§9.5], 3a METOIMKOIO, HABEJAEHO y AoaaTky 2.11.3.

PesynbpTatu nepeBipku BUMHUKAYiB HABAHTAKCHHS Ta 3a11001’KHUKIB 3BEJEMO B

Tabmuro 2.13.

Tabmuis 2.13 — [epeBipka BuMukada HaBaHTaxeHHs Tuiry BHP-103

Po3spaxynxoei oani Kamanoorcni oani
Uyer =10 kB Uson =10 xB
IHODM:15324 A IHOM =630 A
[1ax=30,47 A

1,=5,14 kKA 1rp nacip =80 KA
[,0=2,6 KA Lip vacp =31,5 KA
Bi=6,76 kA2c It?tr =31,52*1=31,5 kA’c

Bci  ymMOBM BHKOHYIOTBCS, OTXKE, TPUHAMAEMO OCTaTOYHO BHMHUKAY

"HaBantaxeHdua BHPm-103.

2.11.4. BnGip 3anob6iXXHuKiB

3ano0DKHUKKA TIPU3HAYEH1 11 aBTOMATHYHOTO OJHOPA30BOTO BIIKIIOYCHHS
EJIEKTPUYHOTO KOJIa IIPH KOPOTKOMY 3aMHKaHHI a00 TepeBaHTaAKCHHI.

Bubupaemo nonepenuro 3rigHo [8; 26, 1a6:1.31.6], 3anobixxuuku tumy [1K1-10
3 Lo =40 A.

Bipnicth BUOOpY 3ammo01KHUKA TTEPEBIPUMO 32 METOAUKOIO y nojatky 2.11.4

3MH.
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S"=+/3:10-2,6 = 44,98 MBA
PesynbpTaTi nepeBipku 3ano01KHUKIB 3BeJIeMO B Ta0iuio 2.14.

Tabmuusa 2.14 — Ilepeipka 3amo0ixuauka [1K1-10

Po3spaxynxoei oani Kamanoorcni oani
Uyer =10 kB Uson =10 xB
[hax=30,47 A Liows=100 A

[,0=2,6 KA Lo =10 KA
S"=44,98 MBA S s s—=100 MBA

Bci yMOBU BUKOHYIOTBCS, OTKE, MpUuiiMaeMo octaTouHo 3ano0ikHuk [TK1-10.

2.12. Po3paxyHOK CMNOBOI Mepexi Lexy

2.12.1. Bu6ip cxemun eneKkrponocra4yaHHs

CxeMH 1IeXOBHX CHJIOBUX Ta OCBITJIFOBAJLHUX MEPEX MOBUHHI 3a0€31edyBaTH
HAJIMHICTh KUBJICHHS CIIOXKMBA4IB €JICKTPUYHOI eHeprii, OyTH €KOHOMIYHUMHU Ta
3pYYHHUMH B €KCILTyaTaIllii.

Po3paxyemMo HHU3BKOBOJIBTHY MEPEXKY Ha Ipukiaal 1exy. [lepemik mpuiiMadiB
CJIEKTPUYHOI €HEeprii 1exy, iX KUIbKICTh Ta HOMIHAJbHA MOTY>KHICTh HABEJEHI B
Tabauirl 2.1 7aHOTO TIPOCKTY.

JKusisiua Harpyra €JIeKTPOIpUIiMayiB CTAaHOBUTh 380 B.
EnexTtporiocrauanHs mnpuiiMayiB 3IIMCHIOETBCA BIJ PO3MOJAUIBYUOTO IYHKTY,
PO3TAIIOBAHOTO B TMPUMIIIEHHI 1EeXy (THI PO3MOALIRYOr0 MYyHKTY BHOpaHO B
tabmuii 2.9 [JaHOro MPOEKTY), 3a paaladbHOI CXEMOK. 3aCTOCYBaHHS

[TUHOTIPOBO/IIB B JTAHOMY BHIIJIKy € HEIOIIIJIBHUM, OCKIJIBKH I[€X Ma€ HEBEIUKY
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IJIONTYy Ta KUIBKICTh mpuitMadiB. IlnaH po3MimieHHs CcTaHIli HaBEICHO Ha
KpeclieHH1 (IJ1aH 1exXy). 3arajibHa KUIbKICTh mpuiiMauiB n =48. Po3paxyHKoOBe
CTPYMOBE HaBaHTaXEHHs LieXy cTaHOBUTH [,=117,4A.

KvBrieHHs PO3MOAIIBUOTO MYHKTY 3[IMCHEHO 3a JOMOMOIOI0 Kabelo TUITy
ABBTI'HT — 4%x95 3 [,,=240 A. Mapka Ta mnepepi3 kabento BuOpaHi B 1m.2.6.2
JaHoro Tpoekty. Jlius BuOOpY MPOBOMAIB, IO JKUBIATH OKpeMl MpuiiMadyl
CKOPHUCTAEMOCh METOJMKOIO Y 1ojaTtky 2.12.1.

Bubupaemo mpoBig Mapku BBI'Hr-LS, mpokiajgeHuil B MeTaJOpyKaBax B

111031, Pe3ynbratu BuOOpy mpoBOIB 3BeIeMO B TaOHIHO 2.15.

Tabmuis 2.15 — BuOip KuUBISYUX TPOBOIB LIEXY

Haszea nputimaua enexkmpuunoi P, I Lyon, F,
enepeil kBm " A A mm?
TepMoriacraBroMar 3,5 6 53 30 4*2.5
IIpec dhopma 4,8 6 7,3 30 4%2.5
ExcTpy3iiiHO-BHAyBHA MaIlIMHA 5,5 6 8,4 30 4%2.5
Cymiapka 6,5 6 9,9 30 4*2.5
Tepmocrat 4.6 6 7,0 30 4*2.5
Unnep 4 6 6,1 30 4*2.5
Bentunsarop 3,5 12 53 30 4*2.5

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

JI1s1 MOKJIMBOCT1 BUOOPY HU3BKOBOJIbTHOT KOMYTAIlIMHOI Ta BUMIPIOBAIBHOT
amaparypu po3paxyeMo CTPyYMHU KOPOTKOT'O 3aMHUKAHHS B HU3bKOBOJIbTHINA MEPEKI.

Enextpuuni mepexi Hampyroro no | kB xapaktepusyerbcsi HasBHICTIO
BEJIMKO1 KUIBKOCTI KOMYTaliiHO-3axucHOi amaparypu. [Ipum nHampysi go 1 kB
HaBITh HE3HAYHI OMOPHU CYTTEBO BIUIMBAaIOTH Ha cTpyM K3. Tomy B po3paxyHkax
BPaxOBY€EMO BC1 OIOPH KOPOTKO3aMKHEHOT Mepeki (SK 1HIYKTHUBHI, TaK 1 aKTHBHI).
3rigHo [1, ¢.167], pekoMeHay€eThCS TIpU po3paxyHKax cTpymiB K3 B Mepexax, 1110

KUBJISITBCS BiJl 1EXOBUX TpaHchopMmaropiB moTyxHicTio 10 1600 kBA

ApK.
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BpaxoOByBaTH iX ONOPHM HACTYMHUM 4YHWHOM: 15 MOM — Ha pO3MOAUIBYMUX
MIPUCTPOSX HA CTaHIIAX Ta miacTtaHiisgx; 20 MOM — st nepBuHHUX 11exoBux PII, a
TaKOX Ha 3aTHCKayax amnapariB, IO >KUBIATHCSA PO3MOIIILYUMU JIHISIMH, Bij
ITUTIB MiICTaHIIi1, a00 TOJIOBHUX Marictpaiei; 25 MOM — Jisl BTOPUHHHUX IIEXOBHUX
PII, a Takox Ha 3aTHCKayax amapariB, IO XUBJIATHCS Bif nepBuHHUX PII; 30 MOM
— JIJIsL armapaTypu, BCTAHOBJICHOI O€3MocepeIHhO O MpuiiMadiB eIeKTPOCHEPrii,
110 JKUBJISATHCS Bl BTOpuHHUX PII.

Po3paxyHOK mpoBeieMO B IMEHOBAaHMX OJWHUIISAX 3TIJHO METOAUKH ¥

nonatky 2.12.2.

Buxinni naHi 11 po3paxyHky: 6azucHa Hanpyra Uy = 0,4 kKB ; ctpym K3 Ha
muHax BH HTII | ; =2,595KA.; cepeans nampyra Ha mmuHax BH ITII
U,z = 10,5 kB ; mapamerpu tpancdopmaropa S, =630 KBA; AP, = 5,68 kBT;

Au = 5,5% ; mapamerpu niHil HaBeneHi B Ta01.2.10 i 2.13 gaHOro IPOEKTY.
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PucyHok 2.6 — Po3paxyHKkoBa cxeMa KOPOTKO3aMKHEHOIO KOJIa
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Ormip cuctemMu:

R, =1,2190m
10,5
X :—, :2,337OM
¢ J3.2595

Ormip cucTeMu BUILIOTO CTYIIEHS MPUBEACHUI 10 HUXKYOI HAPYTH:

AXTUBHUIA:
2
RC:1219-£E£ =1,769 MOm
10,5
PeaktuBHM:
2
XC=2337.55i- = 3,39 MOMm
10,5

Ornopu TpancgopmaTopa:

aKTUBHUH
2
R, = 0,0055 . 0,4 _ 5,5 MOMm:
0,4 0,4
pEaKTUBHUMN
2
X; _ .68 0.4 =22 mOm.
100 ,
R . =2226MOM

pe31
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X

pes1

= 25,39 MOm

Pe3synbTaT po3paxyHkiB OmopiB 3BeJeMO B Ta0nuilo 2.16.

Ta6mus 2.16 — Buznaduenns omnopiB kadenbHux JiHik 0,4 kB

Haszea L kM

KabenbHOoi NiHiT ’ ro R X0 X
TII-PII1 0,13 0,26 33,93 0,06 7,83
TTI-PII2 0,13 0,26 33,93 0,06 7,83
TTI-PII3 0,15 0,26 39,15 0,06 9,03
TTI-PI14 0,11 0,21 22,88 0,06 6,56
TII-PII5 0,11 0,89 98,34 0,06 7,01
TTI-PII6 0,145 0,33 47,71 0,06 8,73
TTI-PI17 0,125 0,45 55,88 0,06 7,65

PIT1-Pmax 0,07 0,89 160,92 0,06 11,47
Tabmuug 2.17 — Po3paxynok crpymiB K3 B mepexi 0,4 kB
Toura | R, Rpes, Xpes, Zpes, L, K iy, Frins | Frpwins

K3 |MOM | mOM | mOm | MOm | KA ’ KA | MM® | MMm?

KO 15 | 20,398 | 16,050 | 25,96 | 8,898 | 1,05 | 13,210

K1 20 59,33 | 23,88 | 63,95 | 3,611 1 5,106 | 19,0 95

K2 20 25,40 | 16,05 | 30,04 | 7,687 | 1 10,869 | 40,5 70

K3 20 64,55 | 25,08 | 69,25 | 3,335 1 4,716 | 17,6 95

K4 20 33,775 | 17,98 | 38,24 | 6,039 | 1 8,540 | 31,8 95

K5 20 | 123,74 | 23,06 | 125,87 | 1,835 1 2,594 | 9,7 70

K6 20 73,10 | 24,78 | 77,19 | 2,992 | 1 4,231 | 15,7 50

K7 20 30,62 | 17,25 | 35,15 | 6,571 1 9,292 | 34,6 35

3MH.

ApK.

Ne fokyM.

Miopnnc | OaTa
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2.12.3. BuGip TpaHcchopmaTopiB cTpymy

Ha 6omi 0,4 kB TII npuiiMaeMo /10 BCTAaHOBJICHHSI PO3IOAUILYI TAHENl THITY
CIIA-77 [24, 26, 27] .

Tpanchopmatopu cTpyMy 3aCTOCOBYIOTH JIJIsl 3SMEHIIICHHSI TIEPBUHHOTO CTPYMY
710 3HA4Y€Hb, HAWOUIBIN 3PYYHHUX JUIS MIIKIIOYEHHS BUMIPIOBAJILHUX TPHIIAIIB a00
pere.

JIJ1sT MOXKJIMBOCTI 31MCHEHHST PO3PAaXyHKOBOTO OOIKY €IEKTPUYHOI €Heprii Ha
oomi HH TII BcTaHOBIOEMO JIYMJIBHUKM aKTUBHOI Ta peakTuBHOI eHeprii «NIK»,
BUPOOHUK YKpaiHa. JIIYWIbHUK TpPU3HAYEHUW JI1 BUMIPIOBAHHS CIIOKWTOI Ta
T€HEPOBAHOI €JIEKTPOEHEPTii(aKTUBHOI1 Ta PEAKTUBHOI) B MEpPEXax 3MIHHOTO CTPyMY
3x220/380 B. JliuMiabHUK J03BOJIAE€ 3AIMCHIOBATH OOJIK €JIEKTpOeHeprii 3
3aCTOCYBaHHAM AudepeHiiioBanux TapudiB (3a yacoMm 100U, TUIAMH JIHIB,
ce30HaMu ) a00 O1o0uHoro Tapudy. [Ipu 1boMy 311iCHIOBATHA OOJIIK B PEXKUMI KPETUTY
Ta/abo TOMepeaHbOI OIIaTH; a TakoX ammepmerpu tuiy Aneng MI113. [ns
3a0e3MneueHHs TeXHIYHOro 00Ky JiumibHUKY NIK Takok BCTaHOBIIOEMO HA JIHIfX,
K1 )XuBIATH BK.

JI71s1 *KMBJICHHS KUT BUMIPIOBATBHUX MPUJIAJIIB 3aCTOCOBYEMO TpaHC(hOpMaTopu
CTpyMy, sIK1 BUOMpaeMo 3riiHo [3, Ta6:1.60]. MeToauka BUOOpY 1 mepeBipKH HaBeIeHA

B f04atky 2.12.3.

527,80

lbopu = ————— = 381A

o J3.04-2
527,80

e =~ = T62A

" J3.04

Po3paxyHOK TOTY>KHOCTI, IO CHOXXHUBAEThCA TMpuUiagamMu, 3I1IMCHUMO B

tabaum 2.18.

ApK.
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Tabmuis 2.18 — Po3paxyHOK HaBaHTaKEHH1 TpaHchopMaTopa CTpyMy

Haszsa npuiany Twun npunanxy HaganTaxenns, BA
AwmriepMeTp Aneng M113 0,5
JiYMIbHUK aKTUBHOI
€HEeprii Ta peakTUBHOI NIK 5
eHeprii

Bcerworo 5,5

OT1xe, orip MPUIIAIIB I PO3PAXYHKOBOTO O0IIKY

re :%—25 =0,22 Owm;

npvn

JUTSI TEXHIYHOTO OOJTIKY

rr :2’—5—0,1 Om.

npun 52 -

A BTOpUHHE HaBaHTaXXEHHS TpaHchopMaTopa CTPYMY JUIsl pO3PaXyHKOBOIO O0JIIKY

r? =0,22+0,045+0,05 = 0,315 OMm;

JUTSI TEXHIYHOTO OOJTIKY
r; =0,1+ 0,045 + 0,05 = 0,195 Owm.

Jliis 3A1iiCHEHHST pO3paxyHKOBOIO OOJIIKY MONEPETHRO BUOMPAEMO 3TiAHO [3,
1ab1.60], Tpanchopmatopu cTpymy Ttumy 1-0,66 BUpPOOHUIITBA  3aBOIY
BUMIPIOBAJIFHUX MPUJI/IIB M. ¥ MaHb, 3 KoedimienTom Tparchopmairii 800/5.

PesynbTati nepeBipku 3Be7ieMo B Tabauino 2.19

ApK.
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Tabmuis 2.19 — Iepesipka Tpancopmaropis ctpymy tuiy T-0,66

Pospaxynkosi oani Kamanoorcni oani
Uy=0,4 xB Uion=0,66 kB
Liopu=361 A Liow1 =800 A
[max=762 A

i,=13.2 KA Ko - V2 Ly =51 KA
[,=8,89 KA Lip nacip=31,5 KA
Bx=8,892 0,25=19,75 kA2 (Ky Lo ) -ty =100 kA%
z,=0,22 Om Zyon = 19 OM

Bci yMOBH BHKOHYIOTBCS, OT)K€ OCTATOYHO MPUUMAEMO /0 BCTAHOBJICHHS
Tpanchopmaropu ctpymy T-0,66.

JIJis TeXHIYHOTO OOJIIKY MPUHMAEMO MOMNEPEAHbO TPAHCPOPMATOPU CTPYMY
tunty T-0,66 3 xoedimientom Ttpanchopmarii 400/5 3rigno [3; 27, 1ab6m.60].
Pesynbratu mepeBipku 3BeaeMo B Tadiminto 2.20. B skocti ctpymy |

[IPUNMAEMO

max
HAMOLIBIINI MichsaBapiiHUM CTpyM B JIiHII, po3paxoBaHuil B Ta6n.2.10 maHoro

npoekTy (ctpym minii TTI-PI14).

Tabmuus 2.20 — [epeipka TpanchopMaTopiB CTPyMy 7Sl TEXHIYHOTO OOJIKY

Pospaxynkosi oani Kamanooicni oani
Uyer=0,4 kB Uon=0,66 xB
IHOIDM =194,96 A .., =400 A
max =390 A
i,=10,86 KA Kep V2 Lo =31 KA
Bk =10,86% *0,25=31,2 kAZc (Kr Lo ) -ty =100 kA%
z,=0,1 Om Zpom = 19 OM

ApK.

JNIHTY.971096.000 I3
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Bci yMOBU BHKOHYIOTHCA, OTXE, NMPUHAMAEMO OCTaTOYHO TpaHchopmaTopu

ctpymy T-0,66 3 xoedimienTom Tpancopmaiiii 400/5.

2.12.4. Bn6ip aBToMmatM4HMX BUMMUKaudiB

B komipkax posmomiapuoi  maHeni Ha cropoHi 0,4 kB cuioBux
TpanchopmaTopiB, Ha BBOJAAX Ta HA BHBOJAX PO3MOJAUIBYUX ITYHKTIB
BCTAaHOBJIIOEMO aBTOMaTW4HI BuMHKadi BupoOHunTBa IEK VYkpaina, mpuzHadeHi
JUISI aBBTOMATHYHOTO PO3MHUKAHHS €JIEKTPUYHKX KiJI MPU HEHOPMAIBHUX PEXUMaX.
[Tonepenuro BuOUpaemo 3rijguo [8, § 30.3], aBTOMaTHYHI BUMHKAY1 BIJMIOBIIHO 0
puc.2.6. IlepeBipky BiIpHOCTI BHOOPY 3IIMCHIOEMO 3a METOJMKOI Y OJATKY
2.12.4.

Pesynbrat BUOOpY Ta mepeBipKu 3BeAeMO B Tabiuilo 2.2 1

Tabmuus 2.21 — Bubip Ta nepeBipka aBTOMAaTUYHUX BUMUKAY1B

Kamanooicni oani Po3spaxynkosi oani
Haszea Tun

BUMUKAYA | BUMUKAYA Ysow: o pos? | TP UMK UVCT’ lHOpM’ I ho

KB A KA kB A A A
QF1 BA-88-35P| 0,4 400 35 0,4 117,4 | 234,8 | 3,611
QF2 BA-88-35P| 04 400 35 0,4 1174 | 234,8 | 3,611
QF3 |BA-88-35P| 0,4 320 35 0,4 118,2 | 2364 | 7,687
QF4 BA-88-35P| 04 320 35 0,4 118,2 | 2364 | 7,687
QF5 |BA-88-35P| 0,4 320 35 0,4 119,5 239 3,335
QF6  |BA-88-35P| 0,4 320 35 0,4 119,5 239 3,335
QF7 BA-88-38 0,4 200 35 0,4 148,1 296,2 | 6,039
QF8 BA-88-38 0,4 200 35 0,4 148,1 296,2 | 6,039
QF9 BA-88-38 0,4 160 35 0,4 26,0 52 3,835
QF10 | BA-88-38 0,4 160 35 0,4 26,0 52 3,835
QFI11 BA-88-33 0,4 100 35 0,4 70,3 140,6 | 2,992
QF12 | BA-88-33 0,4 100 35 0,4 70,3 140,6 | 2,992
QFI13 BA-88-33 0,4 25 35 0,4 42,8 85,6 6,571

ApK.
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2.12.5. Bubip pyounnbHukiB

B xomipkax posnoainpuux maneneit PII-0,4 kB tpanchopmaropHoi miacTaHIii
BCTAHOBJICHO PYOWJIBHUKH BHPOOHUIITBA 3allOpPLKCHKOTO  arapaTHOro 3aBOJY.
3nilicHuMo TonepenHid BuOIp pyOmnbHUKIB 3a [11; 27, §30.1] 3a MeToaukow y
nonatky 2.12.5.

Pe3ynbpTaTt BUOOpY Ta MepeBipKu 3BeIEMO B TaOIUIIO 2.22.

Ta6mus 2.22 — Bubip Ta nepeBipka pyOMmIbHUKIB

Pospaxynkosi oani Kamanooscni oani

V BBinHux komipkax BPII PE19-41-31110

Uyer=0,4 xB Uson=0,4 xB

Lom=361 A L 1000 A

T =762 A wow ~ 1000

i,=132 kA irp wackp=50 KA
Bc=13,220,25=43,56 kA2 (Ky Lo ) -ty =630 kA%

B posnozainpunx xomipkax BPII PE-19-35

Uyr=0,4 kB Uuon=0.,4 xB
| =2962 A liom =400 A
i,=10,86 KA irp nacip =40 KA

Bx =10,86% 0,25=29,48 KkAZc (Ky lyon)” -t =120 kA%

Bci nepeBipkr BUKOHYIOTBHCS.

ApK.
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PO3/ILI 4
ENIEKTPOMOCTAYAHHS BEHTUNALIAHOI YCTAHOBKM

3.1. BuxigHi paHi

3 MeTor0 3a0e3MeueHHs] HOPMaJIbHUX YMOB TTparli B MPUMIILIEHH] BiJUICHHS
JIArHOCTUKU MTPOEKTOBAHOI JTIKApHI BCTAHOBJICHO JECATH PajlaIbHUX BEHTUISTOPIB.
[TpoBeneMo po3paxyHOK CHCTEMH €JIEKTPONIOCTAauYaHHsI IUX BEHTUIISITOPIB 3T1/THO

HACTYIIHUX BI/IXiI[HI/IX JaHUX:

3 3

— MPOJYKTUBHICTh BeHTHIsiTopa L =1100 L 0,31 = ;
roJ C

— HeOOX1THUI TUCK, IPUBEJCHUIN 10 HOPMAILHUX YMOB (TYCTHHA MEPeKaqyBaHOTO

KI'

Py =1,2 _
HIOBITPSI CTAHOBHUTD ’ M’ ) p=2000 Ha;

— KyTOBa IIBUJIKICTh 00€pTaHHs ABUTYHA (MpY Oa’kaHOMY 3’ €JTHAHHI 3

ENIEKTPOIBUIyHOM) 0 = 260 ¢™';

— piBHsHHA Mepexi p=110+1,2-107 -1,

3.2. BusHa4yeHHs napameTpiB pagiarbHOro BeHTUNATopa

OcHOBHI ~ aepoJIMHaMIYHI  PO3MIPH  pajJllalbHUX  BEHTHISITOPIB  MOXHA
po3paxyBatu 3riqHO Metomauku [1.I1.4, 21], 3acHoBaHOi Ha 0a3i CTaTUCTUYHOTO

aHaT3y BUMPOOYBaHb paJiaIbHUX BEHTUIISITOPIB 13 33/I0BIJIbHUMH TTOKa3HUKAMHU.

NHTY.971096.000 M3

3m. | Apk Ne fokym. Mignuc | daTa

Po3pob. Jlepayk IL.C. EnexTponocTayansst BAPOOHHITBA JliT. ApK. AKpYLIiB

Mepesip. | bannypa LO. TOJITIPONiJIEHOBUX BUPOOIB || 42 4
BCTAHOBJICHOIO IMOTYKHICTIO

H. koHTp. Bamemoxk [O.1. 1145 xBr. CDAEE, rp_ EE3—41
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[IpoBeneMo po3paxyHKH 3riiHO MeToaAukud B JlogaTky 3 Ta pe3yibTatu

3BeaeMo B Tabnuiro 3.1.

Tabmuus 3.1 — BuzHaueHHs] OCHOBHUX T'€OMETPUYHUX PO3MIPIB BEHTUIISITOPA

[Toka3HUK n. | D, D, D, B b A Z | B | B,
Onuuniy

BumiproBanus | M M v M M M R
Bennuuna 29 10,17510,17510,359| 0,159 | 0,069 | 0,1089 [ 9,9 | 85° | 165°

3.3. BuzHayeHHs nmapaMeTpiB po0040i TOUYKH

JlJist BU3HAUEHHS IMapaMeTpiB poO0Y0i TOYKH BEHTUIISITOPA 3aCTOCYEMO METOJ
HaKJIaJIaHHsI XapaKTePUCTHUK.

CyTb MeTOMy HaKJIaJaHHS XapaKTEPUCTHK IOJISATA€ B HACTYIMHOMY: SIKIO Ha
XapaKTePUCTUKY THUCKY BEHTWISITOpAa HAKJIACTH OTPHUMaHy B THX CaMHX
KOOpJMHATaX 1 B TOMY CaMOMY MacIuTal0l XapaKTepUCTHKY MEpEexki, TO TOYKa
MepeTHHY IIMX JIBOX KpHMBHUX (poOoya TOUYKa) 1 BU3HAYUTh TUCK Ta MPOJTYKTHUBHICTD
JTAHOTO HarHITaya B JIaH1i MEpexl.

PoOouiii TouIll BIAMOBia€E ymMOBa PIBHOBAru, INMpy SKIM Mojada Har"itaya
piBHAa BUTpaTaM pIJMHU 4Y€pe3 MEPEeXKyY, a THCK, L0 PO3BUBAETHCS HATHITAYEM,
pIBHMII  BTpaTi THUCKY B MEpEeXi. 3aJalo4ucCh pPI3HUMU  3HAYEHHSAMHU
MPOAYKTUBHOCTI, TOOYJIYEMO XapaKTEPUCTHUKY MEpEeXkKi, B SAKIM MpairoBaTUME

pO3paxoBaHUi BEHTWIATOP. Pe3ynbTaTu po3paxyHKiB 3Be1eMO B Ta0IuII0 3.2.

Tabmuus 3.2 — [ToOynoBa XxapakTepUCTUKU MEPExki

M3

L,— 0 575 1575 2075 2575 3075
Ioa

p, a 105 395 1215 2555 4305 6755

Apk.
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B oaniii cucremi koopauHaT puc.3.1 moOyayeMo XapakTepUCTHKY Mepexi 1

Ta XapakKTepucTuKy BeHtmisTopa 118-18 3rigno [21, noa.27].

0 1500 2500

v

Pucynok 3.1 — Busnauennst po0040i TOUKH

Koopaunatu po6040i TOUKM HACTYIIHI:

3 3

L, =1980 — =0,89 —; p, = 2480 ITa.
rona C .

3.4. Bu0ip e1eKTpONpUBOAY BEHTHJIATOPA

[ToTy>kHiCT, Ha Bajldy ABUTYHAa BEHTWJISTOpAa BU3HAUYMMO 32 METOJUKOIO B

nonarky 3.4

P, =1,05- 0.5:2555 145 22 og kBr
0,8-0,975-0,97

OTtxe, BuOupaemo 3riauo [3, 1a61.132], neuryn tuny AK3 315-4, nys sikoro:

Apk.

3MH.
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P, =3xBr.; n=1000 06/x8B.;n=0,815;cosp=0,78.
3aXuCT JBUTYHIB BEHTUJISITOpA BiJ TMEPEBAHTAXKEHb 3AIMCHIOETHCS 32

JIOTIOMOTOI0 aBTOMaTW4yHOro BuUMHKaua A3110, BUOpaHOrO Ta MEpPEBIPEHOTO B

11.2.9 1aHOro MPOEKTY.

3.5. CucreMa aBTOMATHYHOI0 KEPYBAaHHS BEHTHJIATOPAMH

[IpoyKTUBHICTh BEHTWISAIIMHUX YCTAaHOBOK, SIK TPABUJIO, 3aJCKUTh BiJ
CHOKMBAHHS TOBITPS B XOJ1 POOOTH 1 3MIHM 30BHIIIHIX YMOB, HAIpPHUKIa
TEMIIEpaTypPH, BOJIOTOCTI OBITPS, 3amiieHOCTi. CTBOPUTH CUCTEMY aBTOMATH3aIlii
poOOTH BEHTWIAIIMHOI YCTAaHOBKM MOYKHA IIUIIXOM CHTHAMi3aIii Mpo 3MIHU

pPeKUMY pOOOTH Ta BIJMOBITHUX MEPEKIIOYEHb B CXEM1 KEpyBaHHS.

Apk.
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CUCTEMA ABTOMATHU30BAHOI'O IPOEKTYBAHHA

PO3/ILT 4

4.1. 3ara;ibHi NOJI0KEHHSI ABTOMATH30BAHOI0 NIPOEKTYBAHHA

VY cyuyacHOMy BHUPOOHHUIITBI IIUPOKE TMOMIMPEHHS OJEpPKaId CUCTEMU

ABTOMATU30BAaHOTO IPOEKTYBAaHHS, SKI JO3BOJISIIOTH IMPOEKTYBATH TEXHOJIOTIYHI

MPOIECH 3 MEHIIMMH BHTpPAaTaMH dYacy Ta 3aco0iB, 31 301JIbIIECHHSM TOYHOCTI

CIIPOEKTOBAHUX MPOIECIB 1 Mporpam oOpoOKH, 110 CKOPOUY€E BUTpATH MaTepiajiB

Ta yac 0OpoOKH, 3aBJIIKM TOMY, LII0 PEKUMH 0OPOOKU TaKOXK pO3paxoBYIOThCS Ta

ONTUMI3YIOThCS 3a gornomororo EOM.

B nanomy npoekti 0yJsi0 po3po0IeHO aBTOMATU30BaHy CUCTEMY PO3PaXyHKY

KOMIIEHCAIlli LEHTPY EJeKTPUYHHUX HaBaHTAKEHb Ta BHU3HAUYEHHS HEOOXIIHOI

KiJIbKOCTI Ta THITY TpaHcopmaTopiB B obosoHIi Microsoft Excel (momaTok 4).

JNIHTY.971096.000 I13

3m. | Apk Ne fokym. Mignuc | Odata

Po3pob. JleBuyk J1.C. E/eKTPOIIOCTa4aHHs BUPOOHULTBA Jlit. Apk. AkpyLiiB

Mepesip. | bannypa 1.O. HOJIINPOMiJIEHOBUX BUPOOiB L 46 L
BCTAHOBIICHOIO MOTYXHICTIO

H. konTp. | Bawemok IO.L 1145 xBT. OABE, rp.EE3—41

3atBepa.
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PO3JILI 5
EJIEKTPOBE3NEKA

Po3paxyHOK 3a3eMJIIOKOYOTr0 IIPUCTPOIO LIEXY

Metoauka po3paxyHKy HaBeJieHO B JlogaTky 4.

BusznagaemMo po3paxyHKOBI MHUTOMi1 ONOPH TPYHTY IS TOPU3OHTAIBHUX 1

BEPTUKAJIBHUX 3a3€MJIIOBAYIB:

Py =P K,.=120-2=240 Om-m;
pP,B :pnum .Kn,g :]20]’4:168 OM'MJ

Omnip po3TIKaHHIO OJHOTO BEPTUKAIBHOTO EJIEKTPOJia CTEPHKHEBOIO THILY

BU3Ha4aeMo 3a hopmysioro 3 [8, Tada. 12.1]:

R =
2-3,14-240

j =43,2 OMm.

e = In—+—In n —+—In
2l d 2 4t 16-107 2 4-1,7-2

_pp,g( 21 1 4t+lj 240 (1 2:2 1, 4:17+2
BuzHauaeMo mnpuOIM3HY KUIBKICTh BEPTUKAIBHUX 3a3€MJIIOBAYIB  IIPU

HONEPEIHBO NPUIHHATOMY 1O [6, Tabmn. 8-4] koedilieHTI BUKOpUCTaHHA K, , = 0,64

(BiTHOIICHHS BIJICTaHI MIX €JIEKTPOJaMH 10 iX MOBXKWHU pIBHE 2, OpI€EHTOBHA
KUIBKICTh BEPTUKAJIBHUX €JIEKTPOAIB y BIAMOBIAHOCTI 3 MJIAHOM 00’€KTa CKJaaae
6)

R, 432

0,8,e

N = =
K, -R, 0,64-10

==~06,75.

NHTY.971096.000 M3

3m. | Apk Ne fokym. Mianuc | OaTa

Po3pob. Jepy AC. ENeKTpOIIOCTaYaHHs BAPOOHULTBA | i ADK. Akpyuiia
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BusnayaeMo po3paxyHKOBUN OMip PO3TIKAHHIO TOPHU3OHTAIBHUX EJIEKTPOJIIB

3a ¢opmyioro 3 [6, Tabm. 12.1]:

2 2
R =P L 290,18 _530m
Pt K, ,-2xl dt 0,31-2-3,14-168  0,016-0,708
YTouHIOEMO HEOOX1H1 ONTOPH BEPTUKATIBLHUX €JIEKTPO/IIB:
R ‘R .

=== 48,3-10 =12,53 Owm.

“R,.,~R  483-10
Buznayaemo 4mclio  BepTUKAIbHHX  E€JIEKTPOIIB npu  KoeilieHTi

BUKOPMCTaHHA K,  =0,6/, npuiinaromy 3 [6, Tabm. 8-5] mpu N=6 Ta

a/l=(p/20)/2=1,5, ne p=240 M — iepuUMETP KOHTYpa PO3MIIIECHHS €IEKTPO/IIB:

N R, 483
K R 0,61-12,53

6,6,y 8,e

Buznaunmo pe3ynbTyrouunit omip 3a3eMIII0I0YOT0 KOHTYPY:

R _ RP,Z,G.Re,e _ 48,312,53
3,pes3 R + Re,e 48,3 + ]2) 53

p.2.e

=9,949

[IpuiimaeMo J10 BCTAHOBJICHHS 7 BEPTUKAIBHUX E€JIEKTPOIHM, III0 PO3MIIICHI 110

KOHTYpPY LEXY.
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BUCHOBKMU TA MPOMO3UIIII

CucreMa enexTpo3abe3nevyeHHs] BUPOOHUIITBA KEPAM3UTOOECTOHHUX BUPOOIB,
MPOEKTYBAHHSA SIKOTO BUKOHAHE B JIaHOMY HPOEKTI, BIAMOBIJIA€ BUMOTaM JO
CNEKTPUIHUX MEpexK, 3aaekiapoBanuM B [23]. lnsg mporo Oynau TpUMHSTI TaKi
MPOEKTHI PIIICHHS:

* IS BHYTPIIIHBOTO Ta BYJHWYHOI'O OCBITJICHHS BUOpaHi eHepro3oepirarodi
LED cBITUIIBHUKWY;

. BHYTpimHe xepeno xuBiaeHHs TII-10/0,4 wabmuxeHe OO0 UEHTPY
CJIEKTPUYHUX HABAHTAKEHb;

* 1pu BHOOpP1 TpaHchHOpMATOPIiB BPaxOBaHO iX MPOIYCKHY 3JaTHICTh 3a
aKTHCHOIO Ta PEAKTUBHOIO MOTY>KHICTh; BUOpPAaHO HU3BKOBOJBTHI KOMIIEHCYIOY1
MPUCTPOT;

. 3aCTOCYBaHHS KOMIICHCAIlli PEaKTUBHOI MMOTYXKHOCTI JTO3BOJIMIIO
MIHIM3yBaTH BTpPATH, BPETYJIIOBATH €KOHOMIUHI BIJHOCHHHM 3 MOCTAYaJIbHHUKOM,
CTBOPUTH MOKJIUBICTH BIUIMBY Ha PIBEHb HAIIPYTH B MEPEKI;

. JUISL 30BHIIIHBOTO €JIEKTPO3a0e3NedyeHHs MiANPUEMCTBA BHUOpPaHO JBI
KaOenpH1 JMHIT (3 METOI0 pPE3epBYBaHHS); BHOpaHUN HAHOLIBII E€KOHOMIYHO
JTOIILHUM TIepepi3 KaberiB;

. JUISE. BHYTPIIIHBOTO €JIEKTPO3a0e3MeyeHHs] MIANPUEMCTBA OOpaHO
pagiadbHy CXEMY;

* o0OpaHe cydacHe eneKTpooOJIaHAHHS 3 HAIC)KHUMH €JIEKTPOTECXHIYHUMHU
XapaKTepUCTUKAMU;

. pPO3paxOBaHO KOHTYP 3aXHMCHOTO 3a3eMJICHHSA IeXy  3ayisl Oe3rneku

eKCILTyaTaIlli.
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