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Oﬁpa30BaTeJIbHaH ABTOHOMHAd HEKOMMEPUYECCKas opranuianus

BBICHICI O Oﬁpa30BaHl/Iﬂ

«KMOCKOBCKHWM TEXHOJOINYECKHUMN
UHCTUTYT»

®axynbTeT «CTpOUTENBCTBA U TEXHOCHEPHON OE30MMaCHOCTH»

Hanpasnenune noarorosku: 13.03.02 DnekTpo3HepreTuka U 3IEKTPOTEXHUKA

YTBEPXJAIO
Hexan ¢akynbreta CTpOUTETHCTBA U
TeXHOC(EpHOU 0€30MacHOCTH

AA.

Kotnspesckuit

[Toanuck

« » 202

WHIUBHUIYAJTBHOE 3ATAHUE
HA IPOM3BOJACTBEHHYIO TIPAKTHUKY

IIpenauniioMHasi NPaKkKTUKA

o0ydJarorerocs TPYIIIBI

umdp u Ne rpynms (hamums, UMst, OTYECTBO O0YHAIOLIET OCS

MecTo npoX0xKAEHUS TPAKTUKHU:

AO '"T'azctpoiinerans" ropon Tyna

(HOJ’IHOe HanMCHOBAaHUEC OpFaHHSaHHI/I)

Cpok IpOXOXKAEHUSI MPAKTUKU: C «__ » 202 r. mo «_»

202 T




Conep:xxanne HHAUBUIAYAJIbHOI0 32JaHUS HA MPAKTHKY, COOTHECEHHOE C

IVIAHMPYEMBIMH Pe3yabTaTAMHU 00y4YEHUS NP NPOX0KACHUM NPAKTHKH:

Kox

KOMIICTCHIIUHN

Couepmalme HHAUBUAYAJIBbHOI'O 3a1aHUA

[IK-1
[1K-2

WNHeTpykTak 1O O3HAKOMJIEHMIO C TpeOOBaHUSIMU OXpaHbl Tpyna,
TEXHUKH O€30MacHOCTH, IIOKapHOW Oe30macHOCTH, a TakKe MpaBUIaMU

BHYTPEHHETO TPYIOBOTO paclopsIka

[K-1
[1K-2

CocraBuTh 00IIee OMUCaHUE MPEANPHUATUS (OpraHU3aIMu) — Ha3BaHUE,
MECTOTOJIOkKEHNE, COOCTBEHHUK, CTaTyC.

W3yanTh HampaBieHUs NEATETBPHOCTH MPEANPHUATHS (OpraHU3aInm),
CTPYKTYPHOW CXEMBI VIIPaBIEHUS €ro TOJpa3JeNeHIsIMHA, CIy)KO0aMu |
oT/enaMHu (PHEPreTHUECKOM CITyKObl IpeAnpUsITHs (OpraHu3alnn)).

N3yanTh OCHOBBI TPOM3BOJCTBA DJIEKTPOIHEPTHH, SJIEKTPOCHAOKEHHUS,
HOPMATHBHBIX TIOKa3aTelield KadecTBa DSJIEKTPOIHEPTHH, OCHOBHI peleHHON
3a0UTBl W aBTOMATW3alli¥, TpaBWiIa  IUIAHUPOBAHUS,  WCIIOJHEHUS
MPOU3BOJICTBEHHOM TMporpaMmbl (B YacTW IUIAHUPOBAHUS TEXHUYECKUX
BO3JICUCTBUI), a TaKKe TEXHOJIOTHIO IPOM3BOJACTBA PpabOT 00OpPYHAOBaHUS

CHCTEM DJICKTPOCHAOKEHUS

[1K-1
[1K-2

N3yunTth cniocoOwl BeIOOpa peNICMHON 3alUThl, METOJBI pacueTa TOKOB
KOPOTKOTO 3aMbIKaHUs, OCHOBBI pacyeTa peKHUMOB CeTel, IUIaHWPOBaHUE
MPOU3BOJICTBEHHON JAEATEIbHOCTH, OPraHu3allii0 PEMOHTa M JKCIUTyaTalluu

000pyI0BaHUs CUCTEM IJIEKTPOCHAOKEHUS

[1K-1

I/ISYLII/ITB MCTO/bI pacdcTa QJICKTPUICCKUX Harpys3ok Y3JI0B
QJICKTPHUYCCKHUX ceTeﬁ, MCTOAbI MOJICIUPOBAHUA ceTei Ipun  PCIICHHUU
HpO(beCCI/IOHaJ'ILHLIX 3aJda4, OCHOBBbI TCXHHYCCKOI'O 000CHOBaAHMS IIPOCKTOB
BBOJa 00BEKTOB HOBOI'O CTPOHUTCIILCTBA U TCXHOJIOTMYCCKOI'O ITPUCOCIUHCHUA K

QJICKTPHUYCCKHUM CCTAM, MCTOAbl pCHOBALIUN B YaCTU CUCTEM 3J'IeKTp00Ha6)KeHI/IH

I1K-1
I1K-2

HSy‘II/ITL OCHOBBI TCXHOJIOI'MHA 06CJ'Iy>KI/IBaHI/I${ U PpEMOHTAa CUCTEM
3J'IeKTpOCH36}I(eHI/I$[ MOCTPOCHHBIX Ha OCHOBC IPHUMCHCHUA TCXHUYCCKOT'O

3a1IaHus K IIPOCKTHUPOBAHUTO 00BEKTOB HpO(l)eCCI/IOHaHBHOﬁ ACATCIBbHOCTH

I1K-1
[1K-2

HSy‘II/ITL NMPUMCEHCHUA MCTOAOB W TCXHUYCCKUX CPCACTB HCIIBITAHUN U
JUArHOCTUKH CHUCTEM 3JICKTp00H8.6)KCHI/I}I, B COOTBCTCTBHH C HpOCKTHOfI
I[OKYMGHTaHHCﬁ N TCXHUYCCKUM 3aJaHUCM K 00BbeKTaM MMPOCKTUPOBAHUA

npodecCHOHAIBHON eSATEeThHOCTH




Kox
Conepxxanue MHIMBUIYAJIbHOI'O 32/1aHUSA
KOMIIeTeHIIHU U
[1K-2 N3yunts 6a30BbIe HaBbIKU IIPOEKTHPOBAHHUS 00BEKTOB
npodeccHoHaAEHON NesITebHOCTH, 0a30BbIe HABBIKM aHAIN3a MPUMEHUMOCTH
HOPMATHBHO-TEXHUYECKON OKYMEHTAI[MU, 0a30BbIe HABBIKM COCTABJICHHUS W
MIPUMEHEHHUS TEXHUYECKOTO 3a/IaHMsI, OCHOBAHHBIX HAa MOHUMAHUU B3aUMOCBS3HU
3a7a4 TEXHOJIOTUH AKCIUTyaTalu u MPOEKTUPOBAHUSA CUCTEM
IEKTPOCHAOKEHUS
PykoBogurens MPAKTUKA oT HNucTuTyTa
}IOJ'DKHOCTI), y4e€Has CTCICHb, YICHOC 3BaHUEC
[Tonnuce N.0. amunus
« » 202 1.

PykoBoauTens mpakTHKK OT IpO(UITbHOM OpraHu3aiu

_Hupexrop ___ Wnbun B. M.
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/
Tloanuch / N.0. ®amunus
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OTYET

0 MPOXOKACHUMH ITPAKTUKH

00y4aroMMCcs TPyIbl

(ko1 1 HOMEp

y4eOHOM TPYIIIBI)

(amwuust, MMst, OTYECTBO OOYHAIOIIIETOCS )

AO "T'azcTpoiigerans' ropoa Tyaa

Mecto IMPOXOKACHUA ITPAKTHUKHU

(1moHOE HAMMEH OBAHME OPraHU3alli1 )

PYKOBO,III/ITGJ'II/I HpOPISBO,IICTBGHHOﬁ IMPAKTUKU:

ot UHCTHTYTA:!

(pamuummsi, ©Ms1, OTIECTBO)

3aBeyronuii kadeapoit

(yd4eHas CTelleHb, YYEHOE 3BaHHUE, JJOJDKHOCTb)

oT Opranuzanuu: Uneun B. M

(pamuummsi, umsi, OTIECTBO)

Jupextop

(LOIDKHOCTD)

1. UnauBuayaIbHbIN IIAH-AHEBHUK MPOU3BOACTBEHHOM (IIpeIUIIIOMHOI)

NPaKTHKH

I/IHILI/IBI/II[yaJ'IBHHﬁ IJIaH-THECBHUK IIPAKTUKH COCTAaBJIAACTCA O6y‘IaIOH_II/IMCH Ha OCHOBaHHH
MOJIYYCHHOTO 3aJaHus Ha HPAKTUKY B TCYCHHUC OPraHU3allMOHHOTO J3Talla ITPaKTUKH (,Z[O
(I)aKTI/ILIeCKOFO HaydaJia BBIIIOJHCHUA pa60T) C YKa3aHUEM 3allJIaHUPOBAHHBIX CPOKOB
BBITIOJIHCHUS 5TAIlOB pa60T.

OTMeTKa O BHIINOJHCHUH (CJ'IOBO ((BBIHOHHGHO))) YAOCTOBCPACT BBIIIOJIHCHHUEC KaXIAO0T'O

oTalla MpakKTUKHU B YKA3aHHOC BPEMsI. B cjrydgac 000CHOBAHHOTO MEPCHOCA BBITIOJIHCHUS 3TAalla Ha



IpYrylo JaTy, AEJIaeTcsi COOTBETCTBYIOIIAs 3alUCh («BpIOJIHEHNE JAaHHOTO 3Tala IEePeHECEeHO

HA... B CBA3M C...»).

Tabnuua WHAMBUIYANIbHOTO IJIaHA-JHEBHUKA 3anojHsercs mpudtom Times New

Roman, pa3mep 12, odopmieHre — oObIUHOE, MEKCTPOUHBIH MHTEPBAJ — OJMHAPHBIN, OTCTYII

IIEepBOM CTPOKM ab3ala — HeT.

/m

Conep:xanue 3Tanos pador, B
COOTBETCTBHM C HHAMBHUIYAJIbHBIM

3aJlaHleM Ha MPAKTHKY

OHpeI[eJ'H/ITBCﬂ C MECTOM MPOXOKIACHUSA

MIPAKTUKHU

Ospakomuthesd ¢ Tematukod BKP mo
HaIlpaBJICHUIO MOATOTOBKH 13.03.02

DNEeKTPOIHEPTEeTUKA U DTIEKTPOTEXHUKA

O3HakomieHue co crieru UKot
(G YHKIIMOHUPOBAHUS MPEIPUITUS, ero
CTPYKTYpOId, paboToit Pa3IMYHbBIX

MOJPA3ACICHU  (SHEPTeTHUUECKOU  CITy)KO0#
NPEINpUsATHs) W CIeNUaINCTOB. l3ydyeHue
CTPYKTYpPY JHEPTeTUIECKOM CITYXOBI

MIpEeANPUATHS.

Odopmienue Ha TPOU3BOJCTBEHHYIO

(IpenIUIIIIOMHYIO) PAKTHKY

HNHCTpyKTQX MO  O3HAKOMIICHHIO C
TpeOOBAaHUSMU  OXpaHbl  TPyJda, TEXHUKH
0e30MacHOCTH, IOKapHOW Oe30macHOCTH, a

TAKXKXC IpaBWJIaMHU BHYTPCHHEIO TpPyAOBOI'O

pacnopsika

O3HakomieHne co creru(uKoi
(YHKIIMOHUPOBAHUS MIPEIIIPUATHS, €ro
CTPYKTYpOH, paboToii Ppas3IMYHBIX

MoJIpa3/ielieHuit  (PHEPreTHUeCKo  ciryx00i

OpEeanpusTHs) W ClenuanucToB. 3ydyenue

Jara OTMeTK
BbITIOJTHEHMSI ao
ITanoB pador BbITIOJTHEHHH



CTPYKTYPY SHEPreTUYECKOU CITY’KOBI

PEIIPUSATHSL.
CocrtaBuTh oOmiee OTIHCaHKE
npeanpusTis (opraHu3aluv) — Ha3BaHMHE,

MECTOIIOJIOKEHHUE, COOCTBEHHHUK, CTaTyC.
W3yunth HampaBieHHsI JI€ATEIbHOCTH
npeanpusaTus (OpraHuszaluu), CTPYKTYpHOU
CXEMbl yIIpaBJIE€HHUs €ro mnoJpas3ieieHUsIMHY,
cilIyk0aMH M OTAENaMH  (PHEpreTU4ecKon

CIIy>KOBI IpeAnpUATUS (OpraHu3alun).

N3yunth OCHOBBI [IPOU3BOACTBA
JNIEKTPOIHEPIHH, AJIEKTPOCHAOKEHMUS,
HOPMAaTUBHBIX IOKa3aTesnen Ka4yecTBa

AJIEKTPOIHEPTUU, OCHOBBI PEJICTHON 3alUTHI U
aBTOMaTHu3aIuu, ImpaBujia IJIaHUPOBAHUA,
WCIIOJIHEHUSI TPOU3BOJCTBEHHOW TPOTrpamMMBbl
(B 4YacTu  TJIAHUPOBAHUS  TEXHUYECKUX
BO3JICUCTBUH), a TaK)Xe TEXHOJIOTHUIO
MPOM3BOJICTBA pabOT 00OPYIOBAHUS CHUCTEM

OJICKTPO CHAOXKEHHUS

N3yunth cmocoObl BbIOOpa peNeHON
3alIUThI, METOJBl pacdyeTra TOKOB KOPOTKOTO
3aMbIKaHMsI, OCHOBBI pacyeTra peXHMOB CETEH,
TUTAHUPOBAHKE MIPOU3BOJICTBEHHOM

ACATCIIbHOCTH, OopraHusanurlo pEeMOHTa H

OKCILTyaTallun 0 60py,Z[OBaHI/I$I CHUCTEM
QJICKTPO CHAOXKEHMS

I/I3y‘{I/ITL MCTObI pacucTta
QJICKTPUYICCKUX Harpysok Y3JI0B
QJICKTPUYICCKUX CeTeﬁ, MCTObI

MOJCIUPOBAHUSA ceTei npu peuICHU
HpO(bCCCI/IOHaJILHLIX 3aaay, OCHOBBI
TEXHUYECKOTO 00OCHOBAHUS IMPOCKTOB BBOIA

00BEKTOB HOBOTO CTPOUTCIILCTBA )51



TCXHOJIOTHYCCKOTI'O MMPUCOCAUHCHUA K
QJICKTPUYCCKHUM CCTAM, MCTOAbBI PCHOBALIUU B

aCTHu CUCTEM BHCKTPOCHa6)KCHI/ISI

N3yuuth OCHOBBI TEXHOJIOTUH
o0CITy>)KUBaHUS u peMoHTa CUCTEM
AMEKTPOCHAOKEHUSI TOCTPOCHHBIX Ha OCHOBE
MPUMEHEHHUSI  TEXHHYECKOTO  3aJaHusl K
MPOEKTUPOBAHUIO 00BEKTOB

npohecCHOHATBHOM IeATeTLHOCTH

N3yunTh nOpUMEHEHUS  METOJOB U

0 TEXHUYECKIX CpEICTB HACITBITAaHUH u
JTUATHOCTUKU CHCTEM DJJICKTPOCHAOKEHHUs, B
COOTBETCTBUHU C MPOEKTHOW JOKYMEHTALUENH U

TEXHUYCCKUM 3aJaHUEM K 00BEeKTaM

MIPOEKTUPOBAHUS npodeccuoHanbHOM
NeATeNbHOCTH

N3yuntsb 0a30BbIE HaBBIKU

1 | npoexkTupoBaHUs 00BEKTOB

npodeCCHOHANBHON  JIeATETLHOCTH, 0a30BbIC
HaBBIKM aHAJIM3a PUMEHUMOCTA HOPMATHUBHO-
TEXHUYECKOH JTOKyMEHTAIUU, 0a30BbIC HABBIKU
COCTaBJICHUSI W TPUMEHEHHS TEXHUYECKOTO
3aJjaHus, OCHOBAaHHbIX HA  IIOHUMaHHUU
B3aMMOCBSI3H 33/1a4 TEXHOJOTHH SKCIUTyaTalluu

U IIPOCKTUPOBAHUA CUCTEM BHGKTpOCHa6)KeHI/I$I

Odopmnenue oryera (TEKCT, PUCYHKH,

2 | 4epTexu)

Cnaya oTuera

«__» 202 T

OO6yuarorn

HHUCS

(Toamucs) 11.0. ®ammumis



2./[HeBHMK MPOU3BOACTBEHHOM (MPeIINIIOMHOM) NPAKTUKH:

Jara

KpaTKOC coaecpiKaHue paﬁoTbI, BBIITOJTHCHHOC€
06y‘laIOIIIHMC$l, B COOTBETCTBUU C HHAUBUAYAJIBbHBIM

3aJaHUEM

Onpenenurcs ¢ MECTOM IIPOXOKACHUS TPAKTUKU

O3HaKOMUTBCA  C tematukoi BKP mno HampaBiieHuro

noarotoBku 13.03.02 DnekTpol’HEepreTUKa U AIEKTPOTEXHUKA

OTMmeTKa
PYKOBOIUTES
NMPAKTHKH OT
OpraHu3anuu

(r!nnnucb)

O3HakomjieHMe  co  cHenupukol  (QyHKIIMOHUPOBAHUS
NPEeNNpUsITHs, €ro  CTPYKTypoH, palboTol  pa3nyHbIX
nojpa3JielIeHnit (IHEPreTUUecKor Cciy:k00i Npeanpusitus) u
crienuanucToB. M3yueHne cTpykTypy SHEPreTUYECKOM CITy:KObI

MPEATPUSATHSL.

Odopmienue Ha NOPOU3BOACTBEHHYIO (IIPEAIUILIOMHYIO)

MIPaKTUKY

WNHCTpyKTa)X MO O3HAKOMJICHHIO C TPEOOBAHUSMH OXpPaHBI
TpyJa, TEXHUKH OE30TaCHOCTH, TOKapHOW Oe30macHOCTH, a

TaK)Ke MpaBUJIaMU BHYTPEHHETO TPYAOBOIO pacropsiika

Os3nakomiieHne  co  crnenupukor  (QyHKIIHOHUPOBAHHS
NPEINpUATHS, €ro  CTPYKTYypoW, paboTOW  pa3iIHYHBIX
MOPA3ACIICHUI (PHEPTETHYECKOW CIIY)KOOW TNpeanpusaTus) u
CHEIUATNUCTOB. M3ydeHue CTPYKTypy SHEPreTUYECKOU CITYKOBI
TPEIIPUSTHSL.

CoctaBuTh 00Ilee ONMUCAHUE MPEANPUATUS (OpraHU3alUN) —
Ha3BaHUE, MECTOMOJIOXKECHUE, COOCTBEHHHK, CTATYC.

N3yuuth HANpaBJICHUS  JCATEIBHOCTH  TPEANPHSITHUS
(opraHuzanmu), CTPYKTYPHOH CXEMbI yIpaBIEHUS  €ro
MOAPA3JICIICHUAMHU, CIY)KOAMH U OTHeNaMH (dHEPreTUYecKOi
CITY>KOBI IPEANPUATHUS (OpraHU3aLINN).

N3yuuts OCHOBBI MPOU3BOJICTBA AIIEKTPOIHEPTUH,
JNEKTpOCHAOKEHHS,, HOPMATUBHBIX IOKaszaTejel KadecTBa
ANIEKTPOIHEPTHH, OCHOBBI perneiHoi 3aIUTHI u
aBTOMATHU3allMM, TpaBWIa  IUIAHUPOBAHUSA,  HUCIOTHEHHS

HpOPI3BO,Z[CTBCHHOI>i mporpamMmal (B JaCTu IUIAHUPOBAHUA




TEXHUYECKUX  BO3JEHCTBUU), a  TaKkKe  TEXHOJIOTHIO
MIPOU3BOJICTBA pabot o0opynoBaHus CHCTEM
ANEKTPOCHAOKECHHUS

N3yuute cnocoObl BbIOOpa peeiHON 3alluThl, METObI
pacuera TOKOB KOpPOTKOIO 3aMblKaHHS, OCHOBBI pacuera
pEXUMOB ceren, [JIAHUPOBAHUE IIPOU3BOJACTBEHHOMN
NEeSITEIbHOCTH, OpraHu3allMil0 pPEeMOHTa U  OSKCIUTyaTalluu

000py/I0BaHHUsI CUCTEM BJIEKTPOCHAOKEHUS

2

N3yunth MeTonpl pacuera SJIEKTPUUYECKHUX HArpy30K Y3JI0B
JNEKTPUYECKUX CETEM, METOABl MOJEIMPOBAHUS CETEH IpHU
pelieHny Npo(ecCHOHANbHBIX 3a/1a4, OCHOBBI TEXHUYECKOTO
000CHOBaHMSI ~ MPOEKTOB 00BEKTOB

BBOJIA HOBOTO

CTPOUTECIBCTBA M  TCXHOJOTMYCCKOro MPUCOCIUHCHHUA K
OJICKTPUYECKHUM CETAM, METOJbl PCHOBAIIMM B YaCTH CUCTEM

IEKTPOCHAOKEHHUS

N3yunth OCHOBBI TEXHOJOTHMH OOCTYXKMBaHUS M pPEMOHTA

CHUCTEM OJICKTPO CHAOXKEHHUS IMOCTPOCHHBIX Ha OCHOBE

NPUMCHCHUA TCXHHYCCKOI'0 3adaHusd K IIPOCKTUPOBAHUIO

00BEKTOB MPO(HEeCCHOHATLHOM IeITEIEHOCTH

W3yunth mnpuMeHEHHsS METOJAOB M TEXHUYECKUX CPE/ICTB
WCIIBITAHUA M JIMaTHOCTHKU CHCTEM DJIEKTPOCHAOXXEHUs, B
COOTBETCTBUU C NMPOECKTHOW NOKYMEHTAIMel M TEeXHUYECKUM
3alaHueM K O0bEeKTaM MPOEKTUPOBAHHUS MPOQecCHOHANIBHOM

ACATCIIbHOCTHU

HSy‘II/ITL 0a30BbIE  HABBIKU IMPOCKTUPOBAHUA 00BEKTOB

HpO(I)eCCHOHaHLHOﬁ JCATCIIBHOCTH, 0a30Bble HABLIKU aHaIH3a
IIPpUMCHHUMOCTH HOpMaTI/IBHO'TeXHH‘leCKOﬁ JAOKYMCHTAllUH,
0a30BbIC HABBIKU COCTABJICHUS U MNPUMCHCHU TCXHUYECCKOI'O
3aaHusd, OCHOBAHHBIX Ha IIOHMMaHHMM B3aWMMOCBA3M 3aJa4d
TCXHOJIOTHUM  OKCIUTyaTalluh U

MMPOCKTUPOBAHUA  CUCTEM

ANEKTPOCHAOKEHHS

Odopmnenue otuera (TEKCT, PUCYHKH, YEPTEIKHU)

Cnmaya oTuera




3. Texnuueckuii OTUET

(xapakTepucTuKa MPOJCIaHHON 00yJaronuMcs padoThl, BEIBOBI IO PE3yJIbTaTaM

IPAKTHKH)

1. XapakrepucTuKa 1eiTeJIbHOCTH NpeINpUsTHSA

AO "T"a3cTpoitaerans" (QyHKIHMOHUPYET KaK 3HAUUMOE MAaIMHOCTPOUTEIbHOE
npeanpusTue, GoKycupyroleecs Ha U3rOTOBJICHUU 000PYIOBaHUS ISl Ta30BOM U
Herexumuueckoi orpacieil. Komnanus Obina 3apeructpupoBana 15.07.2002 wu
obJaaeT pernyTanyeid HaJe)KHOTO MOCTaBIINKA BHICOKOKAYECTBEHHOM MPOTYKIIUH.
Cornacio OKBDJJI, OCHOBHOE HalpaBJI€HUE [ESITEIBHOCTU — MPOU3BOJCTBO
ra3oreHepaTopoB, amnmapaToB IS IUCTWUIAIMUA W (uiabTpoBanus. [lpu sTom
KOMITaHUS UMeeT 33 JIONOJHUTEIBHBIX HalpaBleHUs] ACATETLHOCTH, 4YTO
CBUJICTCIILCTBYET O JMBEpPCU(UKAIMA TPOM3BOJCTBA W  CTPEMJICHUH K
paCHIMpPEHUI0 TPUCYTCTBUS Ha phIHKE. llpenmpusitue 3aperucTpupoBaHoO B
VIPABJIEHUE ®EJEPAJIBHON HAJIOTOBOU CJIV)KBBI 110 TYJILCKOH
OBJIACTHU, a reHepalbHBIM JOUpEKTOpoM siBisieTcss WibuH  BaneHTuH
Muxaiinosuu. AO '"T'azctpoiinerans" mnpucBoenst MHH 7107003737, OI'PH
1027100964560, OKIIO 00153229.

[Ipennaraemasi mpoOayKIUS U YCITYTH:

1) ["a30Basi MPOMBIIIEHHOCTH: Ta30T€HEPATOPhI, CerapaTophl, GUILTPHI,
pe3epByaphl, TEIMIIO0OMEHHUKH.

2) Hedrexumuueckas  NpPOMBINUIEHHOCTh:  PEAKTOPBI,  KOJOHHBI,

alapaTbl BO3AYIIHOI'O OXJIAXKICHHWA, HACOCHI.

3) MeTanmoKOHCTPYKIIMU:  HW3TOTOBJIEHHE IO  HWHAWBUAYaJIbHBIM
YepTexkaM.
4) Yciyru: mpoeKTHpPOBaHHWE, MPOM3BOJICTBO, MOHTaX, ITYyCKOHAIaJKa,

TEXHUUYECKOEe 00CTyKUBaHUE.

CtpykTypa ynpaBieHUS:



VYnopaBneHue KOMMIAaHUEH MOCTPOCHO IO HMEPApXUUECKOMY MPHUHIIMILY.
['eHepanbHBIi AUPEKTOP BO3TJIABISAET MPEANPUATUE, & €T0 3aMECTUTEIN OTBEYAIOT
3a KJIIOYEBBIE HANpaBICHHs: NPOU3BOACTBO, (PUHAHCH, KOMMEpPLHUIO H
TEXHHUYECKOE pa3BuTHEe. B  mNoguMHEeHMM y  3aMecTUTeNel  Haxoaarcs
COOTBETCTBYIOLLIUE OT/AEIbI U CITYKOBI.

ITonpasnenenus U y4acTKu:

— Ipou3sBoicTBEeHHDBIE nexa: MeXaHOCOOPOYHBIH, CBapOYHBIH,
METAJUIOKOHCTPYKLHM, TIOKPACOYHBIM.

— KoHcTpykTopckuii oTaen: pa3paboTka U NpOEKTUPOBAHUE.

— TexHonornvyeckuit otaesn: pazpaboTKa TEXHOJIOTMYECKUX MPOLIECCOB.

— OTtaen KOHTPOJISt KaueCcTBa: KOHTPOJIb Ka4eCTBa MPOIYKIUH.

— Ckuaickoi KOMITIEKC: XpaHEHUE MaTepUaioB U TOTOBOM MPOAYKIIMH.

— DHepreTuueckas ciyx0a: odecredeHre 31eKTPOCHA0KEHHUS.

— TpaHCIIOPTHBIN OTIE: OPraHU3aLUs IEPEBO3OK.

— OTtaen cHaOXeHUS: 3aKyTKa MaTEPUAJIOB.

— OTtaen kaapoB: HAaliM U 00OydeHHe MepcoHania.

— Byxranrepus: ¢uHaHCOBBIN yuUer.

— Otaen npolax: peanu3anus NpoayKIUH.

DnexTpocHaOKeHUe MPEeANPUITHS:

OnektpocHabxkenne "["azcTpoiigeTans” OCYIIECTBIAETCS MOCPEICTBOM JBYX
BBOJIOB OT TMOJCTAHIIMM JHEProcHaOkaromie opranuzanuu. Ha Ttepputopun
MpEeAnpusiTrs pacmoioxkeHa TpaHchopmaropnas mnoxactanuus (TII) ¢ nByms
Tparncpopmaropamu MoirHOCTHIO 10 1610 kBA. Pacnpenenenue snextposHepruu
IO IIeXaM M y4acTKaM MPOU3BOIUTCS KabenbHbIMU JIMHUSAME OT TIL.

DNEKTpOHArpy3KH MO y4acTKaM U [eXaM:

OCHOBHBIMH MOTPEOUTENSIMU FIEKTPOIHEPTUU SBIISIOTCS TPOU3BOICTBEHHBIE
1[€Xa, TJ€ MCHOJb3YyEeTCS pa3IM4YHOE TEXHOJIOTMYecKoe oOopyaoBaHue. Taxxke
AIEKTPOIHEPTHUsI MOTPEOJIIETCS B aJIMUHUCTPATUBHBIX 3/IaHUSX ISl OCBEILICHMUS,

OTOIJICHUS U pabOThl OPUCHON TEXHUKH.



Jlns geTanbHOrO MpEACTaBiICHUST MH(POPMAIIMU HCIOJB3YIOTCS CIIECAYIOIINE
TaOJINLIBI:
Tabmuma 1 — JluHamuKa OCHOBHBIX (UHAHCOBBIX Mokazatenet AOQO

"Tazctpoitaerans” 3a 2022-2024 rr. (MiH. py0.)

IToka3areins 2022 2023 2024
Bripyuka 471 536 611
CebecTonmMocCThb 337 384 439
BasoBas nmpu6sLib 134 152 172
Yucrast npubbLIb 35 41 47

Ananu3 Tabmunbl 1 JAEMOHCTpUPYET CTAaOWIBHBIM POCT (PUHAHCOBBIX
nokazareneit AQO '"T'ascTpoitgerans" Ha NOpOTSHKEHUM Tpex JieT. Beipydka
KOMIIAHUW YBEJIMYMBAETCS, 4YTO CBUJETEIBCTBYET O TMOBBIIMIEHUH OOHEMOB
NPOU3BOJICTBA M peanu3anuu npoayKiuuu. CeOecTOMMOCTh MPOAYKLIUU TaKxKe
pacTeT, YTO CBS3aHO C YBEJIMYECHHEM OOBEMOB MPOU3BOJCTBA M, BO3MOXKHO, C
POCTOM IIEH Ha ChIphEe U MaTepuasbl. BanoBas mpuObLUTE U YUCTasi MPUOBLIL TAKKE
MTOKa3bIBAIOT MOJIOKUTEIBHYIO TMHAMUKY, YTO CBUACTEILCTBYET 00 3 PeKkTHBHOM
yIpaBIeHUU KOMIIAHWEHW M TOBBIINICHHH €€ peHTa0eabHOoCTU. PocT mpuObun
MIO3BOJIIET KOMIIAHUM WHBECTUPOBATh B Pa3BUTHE MPOM3BOJICTBA U PaCUIMPEHUE
JESTENBbHOCTH. T (UHAHCOBBIE PE3YyJbTaThl IMOATBEPXKIAIOT YCTOWYHUBOE
MOJIO’KEHNE KOMITAHUH Ha PBIHKE.

Tabnmuna 2 — OcuoBHas mpoaykmust AO "T'asctpoiimerans" u ee mons B

obmem ooveMe mpousBoacTBa 3a 2024 rox (%)

[Iponykius Houns, %

["a3orenepaTopsr 33




[Tpoayxuus Mo, %
Cenapartopsl 23
OunbTpPHI 19
EMkocTtHOE 000pyoBaHue 16
MeTamioKOHCTPYKIIUU 11

B Tabnuiie 2 npencraBieH acCOPTUMEHT MPOAYKIIMU KOMIIAHUU U €€ J0JIsS B
obmem o6beme mpou3BojcTBa 3a 2024 rox. ["azoreHepaTopsl SBISIOTCS OCHOBHBIM
MPOJIYKTOM, COCTaBJIsiA 3HAYUTENIBHYI0 YacTh mpou3BojicTBa. CemapaTopbl H
(GUABTPHI TaKKe UTPaAlOT BAXXHYIO POJIb B aCCOPTHUMEHTE KommaHuu. EMKocTHOE
000py/I0BaHME M METAJUIOKOHCTPYKIIMU 3aHUMAIOT MEHBIIYIO JOJI0 B 0O0IIeM
o0beMe, HO TaKXKe SBJSIIOTCS BaXKHBIMU  HAIPaBJICHUSAMH JICSATEIHLHOCTH.
[IpousBojicTBEHHAss CTPYKTypa IIO3BOJISIET JAMBEPCU(MUIIMPOBATH PUCKUA U
aJanTHPOBATHCA K MEHSIOMMMCS TpeOoBaHUAM pbhiHKAa. KommaHus MoxeT THOKO
nepepacnpeesisiTh MPOU3BOJACTBEHHBIC MOIIHOCTH B 3aBUCHMOCTH OT CIpoca Ha
pasHbie BUABI MPOoAYKIMK. CTaOWIBHBIA CIIPOC HA ra30reHepaTophl 0O0ecreuynBaeT
OCHOBHYIO YacCTh JJOXOJ0B KOMITAaHUU.

Ta6mmma 3 — OcHOBHBIC MOCTABIIMKY U moTpedutenn AO "["azcTpoitaeTans"
Kareropus KonTpareHnTsi
[TocraBuuku 00O "MeramnPecypc", [TAO "Cesepcrans", OOO "ITonumepCepBuc"

ITorpeburenu ITAO "T'azmpom", ITAO "Pocuedts", OOO "CrpoiirasmonTax"

Tabmuma 3 orpaxkaer ocHoBHbie cBss3u AQO '"['asctpoiimeramp" ¢
MocTaBIMkaMu u mnorpeoutesiMu. [locTaBmiukd 00eCreunBalOT KOMIIAHUIO
HEOOXOIUMBIMHA MaTEepHaJIaMH JIJIsS POU3BOJICTBA, BKIIOYAs] METAJUT U TTOJIMMEPHI.
KnroueBpiMH  TIOTPEOUTENAMH MPOAYKIIMU SBISIOTCS KPYIHBIC MPEANPUSITHS
He(TerasoBoi OTpacid, UYTO CBHUAETEIBCTBYET O BBICOKOM KadecTBE U

BocTpeOOBaHHOCTH mpoaykiuu "["azcTpoiaerans”. JloArocpouyHbie OTHOIICHUS C




KPYIHBIMH 3aKa3YMKaMHU OO0ECnedyrBaloT CTAOWUJIBHBIM COBIT MPOAYKUHH H
(PMHAHCOBYIO YCTOMYMBOCTH KOMIIAHWU. Pa3BUTHE MapTHEPCKUX OTHOUIEHUH C
HOBBIMHM  IIOCTaBUIMKAMHM W  pacIIMpEHUE KIMEHTCKOW 0a3bl  SBISIOTCA
CTPAaTETMYECKMMH  3aJadyaMH  KOMIIaHWM. lIpouyHble CBA3M €  KpPYNHBIMH
NPEANPUITUIMU  OTpPacid  MO3BOJIAIOT "T'azcTpoitaerans" OCTaBaThCA
KOHKYPEHTOCTIOCOOHOMW Ha PBIHKE.

Tabnuua 4 — Pacnipenenenue 3JMeKTPOHArpy3KH 0 OCHOBHBIM MOTPEOUTEINSM

(xBT1)

MakcumanbHasi MOITHOCTh, | CpemHsisl MOITHOCTD,
[ToTpebuTens

kBT kBT
MexaHocO0pOoUHBIH 1IEX 551 317
CBapouHbI# 11€X 385 221
Llex

422 244
METaTOKOHCTPYKIIH
[ToxpacounsIit 11eX 279 163
AJIMUHUCTPATUBHBIC

119 68
3/IaHus

Tabnuma 4 neMOHCTpUpPYET pacipeelieHne dJIEKTPOHArPY3KH 10 OCHOBHBIM
MOTpEeOUTENISIM Ha TpeAnpuaATHd. MeXaHOCOOpOYHBIH II€X XapaKTepU3yeTcs
HAauOOJBIIUM TOTpPeOJIEHnEM KaK 10 MaKCHMaJIbHOW, TaK H 10 CpeaHel
MomHOCTH. CBapouHBIM 1€X TaKXke SBIAETCS KPYNHBIM MOTPEOUTEIEM
ANEeKTpodHeprun. Llex MeTaINTIOKOHCTPYKIIMI 3aHUMAET TPEThE MECTO MO 00beMYy
notpebnenns. [lokpacodHbli 1eX W aJIMUHHCTPATUBHBIC 3JaHUS HWMEIOT
OTHOCHUTEJIbHO HEOOJNBbIIYI0 3JIEKTPOHArPY3KY. AHANW3 TaOJMIBl MO3BOJISIET
BBISIBUTH OCHOBHBIE JIHEPrOEMKHE YYACTKM MPOU3BOJCTBA W ONTUMHU3UPOBATH

noTpebsieHne  BJIEKTPOIHEPTHU. MOHHUTOPUHT  3JIEKTPOHATPY3KHM  MO3BOJISET




CBOEBPEMEHHO  BBISBISATH  OTKJIOHEHHMS] W OPEAOTBpAIllaTh  IMEPETPy3KH
aneKTpoceTu. JlaHHBIE MO 3JEKTpOHArpy3kamM HEOOXOIUMBI [JIsl TUIAaHUPOBAHMS

AHEPronoTpedIeHNs U MOBBIIEHHS SHEPro3(PPEKTUBHOCTH TPOU3BOACTBA.

Tabmuua 5 — XapakTepucTuku TpaHchopMaTtopHod mnoacTaHuu AQO
"T'azcTpoitnerans"

[Tapamerp 3HayeHue

KonuuectBo Tpancdopmaropon 2

MOIIHOCTD KaKa0TO 1610 kBA

Tun Tpanchopmaropa ™I

Hanpsixenue Briciee 10 kB

Hanpsixxenue Huzmee 0,4 xB

B Tabmuue 5 mnpencrtaBieHbl OCHOBHBIE IMapaMeTpbl TpaHcHOpMaTOPHOM
MOJICTAaHIIMK Tpennpusitua. Hamwmume nByX TpaHcpopMaTopoB obOecrieunBacT
pE3epBUPOBAHUE M TIOBBIMIAET HAACKHOCTh DJIEKTpOCHAOXeHHs. MOIIHOCTh
KOXJIOro  TpaHcdopmaTopa TO3BOJseT oOecmeunTh MOTPEOHOCTH  BCeX
notpedureneld B 3JeKkTpodHepruu. Tpanchopmaropsl Tuma TMIT  sBistorcs
HAJICKHBIMA W XOPOIIO 3apEKOMEHJOBaIM ce0s B JKCIUTyaTanuu. llapameTpsr
HAIPSHKCHUS] COOTBETCTBYIOT TPEOOBAHMSIM 3JIEKTPOCHAOKEHUS MPOMBIIIICHHBIX
npeanpusatuid. PerymspHoe TexHudYeckoe O0OCIyXHBaHUE TpaHCHOPMATOPHOM
MOACTAaHIIMKA oOecreunBaeT ee¢ OecnepeOoHy0 paboTy HW TPOJJIEBAET CPOK
CITy0bI 000PYTOBAHUS.

2. OnucaHue  SHEProCUCTEMBI  MNPEANPUSITHS,  SHEPrONOTPEOUTENH,
ANEKTPOCHAOKEHUE, ANEKTPOOOOPYI0BAHUE IO IIEXaM U yJacTKaM

OueprocucteMa AQO '"T'azctpoiinerans" paspaboTaHa [IJsi HaAEXKHOTO
ANEKTPOCHAOXKEHUsT BceX mojapasfeneHuil mnpenanpusatus. OHa COCTOUT U3

CICAYIOIINUX OCHOBHBIX  JJICMCHTOB: BHEIITHEH CCTHU 3J'I€KTpOCH36)KeHI/I$I,




TpaHc(OpMaTOpPHON MOJCTAHIIMK, pPaCHpEACIUTENBHBIX YCTPOUCTB, KaOEIbHBIX
JUHUHI U 3JIEKTPOOOOPYAOBaHUS TOTPEOUTENEH.

DHepronoTpeOUTeNu:

[IpousBojicTBEHHBIE  1I€Xa  SIBIAIOTCA ~ OCHOBHBIMH  THOTPEOUTEIAMHU
ANEKTPOIHEPrur. B aIMUHUCTPATUBHBIX 3JJaHUSIX AJICKTPOIHEPTUS UCTOIb3YETCS
JUISL OCBENICHUS, OTOIUICHUS, BEHTWIAIMU U pabOoThl OQPUCHONW TEXHUKHU.
Ckrnafckue MOMEIICHHS, CUCTEMbI BEHTUIISIIUA U KOHJIUIIMOHUPOBAHUS, a TaKXKe
yIUYHOE  OCBCIICHUE  TaKkKe  SBJSIIOTCS  BaXKHBIMH  MOTPEOUTENISIMU
AIEKTPOIHEPTUH.

OnexTpocHab)KeHue:

DneKTpocHa0KEeHUE TIPEANPUATHS OCYIIECTBISIETCS OT BHEITHEHW CETH uepes
TpaHcpopMaToOpHyt0  TmojacTaHuuioo. JlBa  TpaHcdopmaropa 00ecrneyuBarOT
pe3epBUpOBaHME M HAJAEKHOCTh  JJIEKTpocHaOkeHus.  Pacnpenenenue
ANEKTPOIHEPTUU OCYIIECTBIISIETCS KAOENbHBIMU JIMHUSIMU K Pa3IUYHBIM I[€XaM U
YYaCTKaM.

DneKkTpooOOpyAOBaHHE MO [IEXaM M YJacTKaM:

o MexaHoCcOOpOUHBIN 1I€X: TOKapHbIe, (pe3epHble, CBEPIHIbHBIE CTAHKH,
IIPECCHI, CBAPOYHBIE AINAPaThl, KPAHBI.

o CBapoUHBIii 11€X: CBAPOYHBIE almapaThl, TPAaHCHOPMATOPHI, BHIIPIMHUTEIH,
PEOYKTOPBI.

o [lex METaNTOKOHCTPYKITNI: CTAHKH JJII PE3KU U THOKH METailjia, CBApOYHOE
00opyOBaHME, KPAHBI.

o [TokpacouyHbIil 11€X: OKpPAacOYHbIE M CYIIWIbHBIE KaMepbl, KOMIIPECCOPHI,
HACOCHI.

o AIMUHUCTPATHBHBIC 3/IaHUSA: OCBETUTEIBHBIC TPHOOPHI, KOMIBIOTEPHI,
OprTEXHUKA, CUCTEMbI KOHJUIIUOHUPOBAHUSL.

Jlist Gonee neTanbHOTO aHAM3a UCTIONB3YIOTCS CISAYIONMINE TAOIHIIbL:

Tabnuia 6 — Pacnpenenenne YCTaHOBJICHHOU MOILIHOCTH

3JEKTPO0OOpymoBaHuUs 10 1exaM (KBT)



Lex/Y4aacTok YcTaHOBIIEHHAS. MOIITHOCTh, KBT
MexaHocOopOoUHbIN LEX 557
CBapouHbIi 11eX 392
[lex MEeTaIOKOHCTPYKIUA 429
[Tokpacounslit 11ex 286

JlanHuble TaOmuIbl 6 TOKa3bIBAIOT, YTO HauOOJbIIas yCTaHOBJICHHAS
MOIITHOCTh 00OPYJOBaHUSA COCPEIOTOYeHA B MEXaHM3UpoBaHHOM 1exy. OnH
OCHAIeH OOJIBIIMM KOJUYECTBOM CTaHKOB W Jpyrux mamuH. CBapouyHbId H
MeTauI000pabaThIBAIONIUNA 11€Xa TaKKe MMEIOT 3HAYUTENIbHYI0 MOIIHOCTb.
KomnuectBo 000OpynoBaHMs B TOKPAaCOYHOM II€X€ TOpa3/lo MEHbIIE, YeM B
MexaHuzupoBaHHoM. [lonyueHHas uapopmalus HeoOXoauMa JJIsl pacueTa MoJTHOM
noTpeOsIeMO MOIIMHOCTH M TOAACPXKAHUS HYXHOM BEJIIMYMHBI BXOJSIIETO
HaIPSKEHUS.

Tabmuma 7 — OcHOBHBIC XapaKTepUCTHKH TpaHchopmaTopoB TII

XapakTepucTUKa 3HayeHue
MouHocts, KBA 1610
Hamnpspxkenue BH, kB 10
Hanpspxkenne HH, kB 0,4

Tun oxnaxaeHus Macnsanoe

Tabnumna 7 yka3piBaeT Ha OCHOBHBIC TapameTpsl TpancdopmatopoB c¢ TII
"TazcTpoitaeTans". MOIIHOCTh TO3BOJISET aJACKBAaTHO CHA0XaTh TOKOM BCE
OOBEKTHI MPEANPUATHS, & MACTTHOEC OXJIAKJCHUE HE JAeT MM MEepPerpeBaThCs MpH
JIOJITUX ~ Harpy3kax. BenuumHbl BXOJAIIETO0 W HUCXOASUIETO  HANPSHKEHUS
COOTBETCTBYIOT HOPMATHBHBIM. YKa3aHHbIE TapaMeTphl 10Ka3bIBAIOT UCIIPABHOCTD

paboThl TpaHC(HOPMATOPOB U MPABUILHOCTh UX BHIOOPA.




Tabnuua 8 — [lokazaTtenu kauecTBa 3aeKTpo3Heprun Ha BBoje B ['PILI

IToka3zarenn 3HaueHue IIpenensr HOpMBI
Hanpsoxenne, B 407 380+10%
YactoTa, I'1g 50,2 50+0,2
Koadpunment momrHoCTH 0,93 >0,9

B Tabnune 8 ykazan pesynbTaT KOHTpOJi Bxojsmiero Hampsokenus B [PILI.
Bce mokazarenu, kak Ko3(D@PUIMEHT MOIIHOCTHM U 4YacTOTa HAMNPSKCHUS,
HAaXOJATCA B TPAHUIIAX HOPMbI M HE BBI3BIBAIOT OIMACEHUM. BenmnunHa BXOIAIIETO
HaNpsDKEHUST HAXOAUTCS B JIOMYCTUMBIX 3HadYeHUAX. CTOUT OTMETUTh, YTO
MO/1/Iep>KaHue HOPMAJILHOT'O BXOJISIIIETO HAIPSHKEHUSI - HEOOXOAMMOE YCIIOBUE JIJIs
JOJITOM pabOThI BCEX AJICKTPOIPUOOPOB TIPEAITPUSITHS.

Tabnuua 9 — [Ipumeps! 351eKTPooOOPYI0BAHUS C YKA3aHUEM MapOK

HaumenoBanue Mapka
DIIEeKTPOABUTATEIb ANUP160M2
CBapouHbIii anmapar B/1-306
CBeTOINOIHBINA CBETUIIBHUK JITO 20-40-001

B Tabmuue 9 mnpuBeAeHb NpPUMEPHI, HCIOIB3YEMOrO Ha npez[npmmmi
anekTpoobopynoBanus.  Kaxkmas  mo3unus — o0lagaeT — MHAMBHUAYAJIbHOU
MAapKUPOBKOM, KOTOpAasl MO3BOJISIET BOBPEMS OCYLIECTBJISATH PEMOHT WM 3aAMEHY
obopynoBanus. Taxke 3TH AaHHBIE OYIyT MOJIE3HBI MPH COCTABICHUU TOJHON

CXEMBI JJIEKTPOCHAOKCHHSI TIPEIITPUATHSI.



3 TexHosoruyeckui mpomecc

AHanu3 53JIeKTPOCHAOKEHUS U 3JIEKTPOOOOpPYNOBAHMS MPOU3BOJCTBEHHBIX
uexoB AO "T'azctpoiinerans" mo3BoNSIET OLEHUTH 3P(HEKTUBHOCTH UCIIOIb30BAHUS
DIIEKTPOSHEPTUA W ONPENEIUTh IIYyTH TMOBBIIICHUS HSHEProdhPeKTUBHOCTH
npousBojcTBa. CBOEBpeMEHHOE TEXHHYECKOe OOCIyXHBaHHE OOOPYHOBaHHS U
3aMeHa YCTapeBIIUX Mojeield Ha Ooyiee COBPEMEHHBIE MO3BOJSIOT CHU3UTH
3aTpaTbl Ha JJEKTPODHEPTUIO U TOBBICUTH TPOU3BOJIUTENBHOCTh TPY/a.
Cobmonenne TpeboBaHUIl 0€30MacHOCTU MpU padoTe € AIEKTPOOOOPYIOBAHUEM
SBIISIETCSl IPUOPUTETHON 3amadeil st obecrieueHrs: OE30MacHBIX YCIOBUU TpyJa

IepCoHajia.

1. MexaHOCOOPOUYHBIH 1EX

MexaHOCOOpOYHBIM  1IeX — cepAale JIo00oro MaliuHOCTPOUTEIIHHOTO
npeanpuatusi, 1 AO '"['azctpoiimeranp" HE HCKIOUYEHUE. 31€Ch MPOUCXOIUT
OCHOBHasi 00paboTka jaeTaneil, ux cOOpka M MOATOTOBKA K CIETYIOIIUM dTaram
Ipou3BOACTBA. B 11exe ycTaHOBIEHO OOJBINOE KOJUYECTBO Pa3sHOOOPA3HOTO
o0opy10BaHMS, TPEOYIOMIEro CTAOMILHOTO M HAJIEKHOTO IEKTpocHaOkeHus1. OT
KauecTBa €ro pabOThl HANpPSAMYK 3aBUCHUT IPOU3BOJAUTEIBLHOCTH  BCETO
npeanpusaTHsa. BaxkHyr ponb  WrpaeT  OpraHu3amms  dJICKTPOCHAOKECHMS,
PaBUJIBHO TTO00paHHOE 000PYI0BaHUE 3AIMUTHl 1 AaBTOMATHKH.

Tabnuma 10 — DnexTpoHarpy3ka MexaHocOOpPOYHOTO 1eXa

YcTaHoBIEeHHAs MOIIHOCTh, | PacueTHas MOIIHOCTb,
O6opynoBanue Komanuectso

kBTt kBT
ToxapHble cTaHKH 7 51 36
®pe3epHble CTaHKU 5 42 30
BEPIIMILHEL
Caep e 4 28 19
CTaHKHU
HInudoBanbHbI

bo © 3 23 16

CTaHKHU




OGopyroBane KoiecTo IS(flcgzzaHOBHeHHasI MOIIIHOCTb, EgcfrquHaﬁ MOIIHOCTb,
[Tpeccrr 2 33 23

Kpan-6anka 1 11 8

Uroro 188 132

B Tabmume 10 mnpenacraBiaeHa wuHpOpMAIUMS 1O AJIEKTPOHArpy3Kam
MexaHOCOOpoYHOro 1exa. CTaHOBUTCA SICHO, YTO HAaWOOJBIIUN BKJIa] B OOIIYIO
YCTaHOBJICHHYIO MOIITHOCTh BHOCSIT TOKapHBIE U (Dpe3epHbIC CTAaHKHU, 3 HUMH HIYT
NPEeCChl M CBEPJWIbHBIC CTaHKUA. PacyeTHash MOIIHOCTh, Kak IMPaBUJIO, MEHBIIEC
YCTAaHOBJICHHOH, YTO CBSI3aHO ¢ KOA((UIIMEHTOM HCTIOJIB30BaHUS 000PYTI0BaHUS.
JlaHHbIC, TIPEICTABICHHBIC B 3TOH TaOJUIlE, TO3BOJISIOT OIEHUTH MOTPEOHOCTH
1exa B OJEKTPOIHEPTHU M CHPOSKTHPOBATH CHUCTEMY 3JICKTPOCHAOKCHHSI,
CroCOOHYI0 o0OecreuuTh OecnepeboitHy0 paboTy obopynoBanus. DddeKkTuBHOE
UCIIOJIb30BaHUE  JJIEKTPOIHEPTMM  TAKXKe€  3aBUCUT  OT  NPUMEHEHUS
AHEprocOeperaronux TEXHOJIOTUN U coBpeMeHHoro obopynoBanusi. ColmroeHne
OpaBWJI  OKCIUIyaTalldd W PErylisipHOE  TeXHUYECKoe  oOCHy>KUBaHHE
AIEKTPOOOOPYIOBAHMS — 3aJIOT HAJIS)KHOM pabOThI BCETO 1exa.

Tabmuma 11 — DnekTpoobopynoBaHue MEXaHOCOOPOUHOTO 1eXa (MMPUMEpPHI)

Momnocts, | Hampsixenue, | T'on BBOJA B
HaumenoBanne Mapka
kBT B AKCIUTyaTalUIo
ToxapHbIi
16K20 | 7,5 380 2011
CTaHOK
®pe3epHblil
6P82 8,5 380 2012
CTaHOK
CBepaunbpHbIN
2H135 | 7 380 2008
CTaHOK




Mommnocts, | Hampsixenue, | T'ox BBO/JIa B
HaumenoBanue Mapka
kBT B JKCIUTyaTaluIo
[InudoBanbHBII
36722 | 7,5 380 2010
CTaHOK
Kpan-6anka KK-5 11 380 2015

Tabnuua 11 npeacTaBisieT npuMeEpPbI IEKTPOOOOPYAOBAHMS, UCIIONIB3YEMOTO
B MEXaHOCOOPOUYHOM IieXe. 37eCh YKa3aHbl KOHKPETHbIE MAapKU 000PYAOBAHMS, UX
MOIIIHOCTH U TOAbl BBOJA B JKcmulyatanuio. Mudpopmanms mnomoOHOro pona
MO3BOJISIET BECTU y4eT 00O0pYyJOBaHUs, TUIAHUPOBATH €TI0 3aMEHY UM TEXHUYECKOE
oOCIy>KMBaHME, a TaKXe MPOBOJAUTH aHalu3 3HeprodddexruBHocTU. Bospact
o0opyaoBaHUs HMeeT OOJIbIIOE 3HAYEHUE, TaK Kak CO BpPEMEHEM OHO
W3HAIIIMBAETCA U MOXKET MOTPEOIIATh OOIbIIIE JIEKTPOIHEPTUH, YeM HOBoe. BaxHO
PEryJISIpHO OOHOBIATH ycTapeBilee 00OpyJOBaHHE Ha 0oJiee COBPEMEHHOE U
sHeprodpdexkTuBHOE. 3HAHUE M[MapaMeTPOB OOOPYAOBAHHS HEOOXOAMMO JUIs

HpaBHHBHOﬁ OKCILTyaTalluu U oOecnieueHuss 0€30IMacCHOCTH ImepCcoHala.

2. CBapo4HBIH 1IEX

CBapouHBIf 11eX — KJIIOUEBOE IOJpa3Jie]IeHHe, OTBEUAOIIee 32 COSIUHCHHE
JeTajgei U KOHCTPYKIMA B €AUHOE IIeJIoe. DTOT Iporecc TpeOyeT UCIOIb30BaHUS
MOIIHOTO 3JIEKTPOOOOPYAOBAaHMS, TAKOIO KaK CBapOYHbBIC ammapaThl pa3IMYHBIX
TUIIOB. DJIEKTPOCHA0KEHHE CBApPOYHOTO Ie€Xa JOJDKHO OBITh OCOOCHHO HACKHBIM
U CTaOWIBHBIM, 4YTOOBI OOCCIIEYUTh BBICOKOE KA4YeCTBO CBApHBIX IIIBOB H
0e30macHOCTh paboThl TepcoHaNa. BakHO NpaBMIIBHO OPraHU30BaTh CHCTEMY
BEHTWJISILIMK, 4YTOOBI yAalsATh BpEAHbIE CBAapOYHBIE Ta3bl M JbIM. Takxke
HEOOXOIUMO NPHMEHATh COBPEMEHHBIC CPEJICTBA 3alUTHI IEpCOHAja, TaKUE Kak
CBApOYHbBIC MAaCKH U TEPUYATKH.

Tabnuia 12 — DnekTpoHarpy3ka CBApO4YHOTo Iexa

Ycranosinennas PacueTHasn

O6opynoBanue KonuuectBo
MOIIIHOCTb, KBT MOIITHOCTH, KBT




YcranoBneHHas Pacuernas
O6opynoBanme KonudectBo

MOIITHOCTb, KBT MOIITHOCTb, KBT
CapouHble anmnaparsl
MMA 6 123 86
CapouHble anmnaparsl
MIG/MAG 4 o1 o4
Csapounsie armmapatsl TIG | 3 61 43
[Tnazmopes 1 21 15
Beurumsius 1 17 12
Hroro 313 220

N3 Tabmuuel 12 BUAHO, YTO CcBapouHble ammapathl MMA mpeacTaBiIsSiOT
coboli OCHOBHYI YacTh Harpy3ku, a amnmapatel MIG/MAG u TIG Takxke
OKa3bIBAIOT  3HAYMTENIbHOE  BIUsHMUE. PacueTHas  MOUIHOCTb  MEHBIIE
YCTaHOBJIEHHOM, YTO CBS3aHO C HEMOCTOSIHHOW paboToii oOopynoBaHus. [laHHbIe
MIOMOTYT OMNpPEAENUTh MOTPEOHOCTh B MOJABOJAMMON MOIIHOCTH MU OCYIIECTBUTH
BEpHBI BBIOOp MUTAOMUX Kalenell M 3auuTHOW aBTOMaTHKUA. CBOEBpEMEHHOE
TEXHUUYECKOE 00CITyKMBaHHE CBAPOYHOIO0 0OOPYIOBAaHUSA U KOHTPOJb IMapaMeTpOB
CBapKu 00€CTeurBarOT BHICOKOE KAa4eCTBO CBAapHBIX COENMHEHMI. BaxkHo Takxke
oOpamath BHMMaHHE Ha 3HEProddEKTUBHOCT, CBApPOYHBIX amlapaToB M
UCIIOJIb30BaTh  COBPEMEHHBIC TEXHOJOTHH JJIsi CHWDKEHHUS  TMOTpeOJIeHUs
AIEKTPOIHEPTUH.

Tabnuma 13 — DnexTpoobopynoBaHrEe CBAPOYHOTO 11eXa (MPUMEPHI)

HaunmenoBanne | Mapka Mommocts, | Hanpsokenue, | Ton BBonma B
kBt B SKCILTyaTalHIo

CBapounbIit KEJAP MMA-

armmapatr MMA | 220 21 330 2016

CBapounbIit AuroraPRO

anmnapar SPEEDWAY | 23 380 2017

MIG/MAG 175




Hanmerosasme | Mapxka Momnocts, | Hanpsikenne, | I'on BBOAa B
kBT B JKCIUTyaTalUIo

CBapouHbIi Cpapor TIG

annapar TIG | 200P AC/DC | 20 380 2019

[1nazmope3 CUT-40 21 380 2020

BenTtunsarop BI1 4-70 17 380 2022

Tabnuua 13 mnpenocraBisger WHGOPMAIMI0O O KOHKPETHBIX THIAX U
XapaKTEpUCTUKAX  CBAPOYHOro o0OopynoBaHusa. Pa3zHooOpasue  ammapaToB
pPa3IUYHBIX MapOK, MOIIHOCTEW M TOJOB BBIMYCKa MO3BOJIAET aJalTUPOBATHCS K
pa3nUYHBIM BUAAM PAOOT U HUCIOJIB3YEMBIM CBAapOYHBIM TEXHOJOTHSM. YUeT
000pyAOBaHUS MO3BOJSET OLICHUTH €r0 TEXHUYECKOE COCTOSHUE U CIIaHUPOBATH
3aMEHy YycTapeBIIUX Mojeneid. Bo3pact o0opymoBaHus HMMeeT 3Ha4YeHHE s
o0ecrieyeHus: Ha/leKHOCTU M 0€30IacHOCTH CBApOUYHBIX pabot. Vcmonb3oBaHue
COBPEMEHHBIX CBapOYHBIX anmnapaTos, o0aiamux BBICOKOH
9Heprod(p(PeKTUBHOCTHIO, MO3BOJIIET CHU3MUTH 3aTpaThl HA JJIEKTPOIHEPTUIO U

IMOBBICUTD IMPOU3BOAUTCIBHOCTD TPYyAaA.

3. llex MeTaJIJTOKOHCTPYKIIUM

[lex METaJUIOKOHCTPYKIIMH  3aHUMAETCsi  HM3TOTOBJICHHEM  Pa3lIMYHBIX
METAJUTMYECKUX KOHCTPYKIIMHA, HAYMHAS OT IPOCTHIX DJIECMEHTOB WM 3aKaHYMBAs
CIIOHBIMH HECYIIMMH KapkacamMu. B 1iexe wucmons3yercs 000pyaoBaHUE s
pe3KH, THOKH, CBApKH U 00pabOTKH MeTallia. DJICKTPOCHAOKEHUE TOJDKHO OBITH
HAJCKHBIM M THOKHAM, 4YTOOBI oOOecmeduTh padoTy Bcero oO0OpyAOBaHHS B
pasTUYHBIX pekuMax. HeoOxonuma opraHu3aisl oXpaHbl Tpyna U cOOI0/IeHUE
TpeOoBaHM OE30MaCHOCTH.

Tabnuna 14 — DnexTpoHarpysKa 1exa MeTauTIOKOHCTPYKITHMA

YcranosienHas PacueTHasn

Ob6opynoBanue KonuuectBo
MOIIIHOCTb, KBT MOIIIHOCTH, KBT

CraHOK IIa3MEHHOMN pE3KU 1 31 22




YcTaHoBIeHHAs Pacuernas
O6opynoBanme KonuuectBo

MOIITHOCTb, KBT MOIITHOCTb, KBT
I'uapaBarueckuii mpece 2 47 33
JIeHTOYHONTUITBHBIA CTAaHOK 2 29 20
CapouHnble NOCTHI (py4yHas 4 81 57
JyroBasi)
Kommpeccop 1 21 15
Hroro 209 147

B Ttabnuue 14 npencraBiena wuHdopMmaius 00 JJIEKTPOHATPy3Ke Iiexa
METAJUIOKOHCTPYKIIMI. BecoMblili BKJIaJ B YCTAHOBJIEHHYIO MOIIHOCTH BHOCST
CTAHOK TUIA3MEHHOW PE3KHU, TUJPABIMYECKUI TIPECC W CBApPOUYHbBIC IMOCTHI.
PacyeTHas MOIIHOCTb, KaK M B MPEABIAYIIMX CIydasix, HUKE YCTAHOBJICHHOM.
JlaHHBIE MO3BOJISIIOT OIIEHUTh MOTPEOHOCTD 11€Xa B JIEKTPOIHEPTUU B 00ECIIEUUTh
Hcnons3oBanue

NPaBWIbHYIO KOH(MUTYpalMI0 CHUCTEMBI AJIEKTPOCHAOKEHHUS.

sHeprodGeKTHBHOTO O0OpYHOBaHUS W  ONTHMH3AIMS  MPOU3BOJCTBEHHBIX
IPOIIECCOB TMO3BOJISIIOT CHHU3UTH 3aTpaThl Ha JIIEKTPOdHEpPruio. PerymspHoe
TEXHUYECKOE OOCTy)KHBaHWE OOOpPYIOBaHMUS M KOHTPOJIL IapaMeTpoB pPadOTHI
00eCTeunBarOT €ro HAJAC)KHOCTD U JOJITOBEYHOCTb.

Tabnuna 15 — DnexTpoobopynoBaHue 11exa METANTIOKOHCTPYKIIHMA

i . Mapxa MomHocts, | Hampsbkenne, | 'om BBoAa B
kBT B JKCIUTYaTaLUIO

Cranok 1urasmenHoii | Hypertherm

pe3Ku Powermax45 XP 31 380 2021

Punpasmieckui PELS PS 100 23,5 380 2018

npecc

JIeHTOYHOIIMIIbHBII JET MBS-

CTaHOK 1014W 14,5 380 2019

CBapouHblit noct | ESAB Buddy 20 290 2022

(pyuHas nyroBas) Arc 200




HanMeHoBaHme Mapxa Momnocts, | Hanpsoxkenune, | 'onq  BBOma B
kBT B JKCIUTYaTaLUI0
Kommpeccop Remeza BK15E 21 380 2023

Tabnuua 15 moka3biBaeT NMpuUMEphl 3JIEKTPOOOOPYNOBAHMS 1i€Xa, BKIIIOYAs
CTaHKH, TIIPECChl, CBAapOYHOE OOOPYJOBaHHWE M KOMIIPECCOPbl. OTH JIaHHbBIE
HEOOXOAMMBI Ui y4eTa OCHOBHBIX IapaMEeTpOB TEXHUKH W IUIAHUPOBAHUS €€
obciykuBanust. CoIMOCTaBICHWE MOIIHOCTH M TOAA BBIIYCKa CTaHKa IO3BOJISET
crienath BbIBOJA 00 ero amoprtuzauuu u 3¢gdexrnBHocTn. CBOEBpEMEHHAs 3aMEHa
ycTapeBIiero o0opyoBaHusI HEOOXOAMMA JJIsi TIOBBIIICHUS TPOU3BOAUTEIHLHOCTH.
Kpome Toro, BaxHO cobOmomarh mpaBwiIa 0OE30MacCHOCTH  PabOTBIl ¢
AIIEKTPOOOOPYOBAHNEM U 00ECIeYnBaTh MEPCOHAT HEOOXOIUMBIMU CPENICTBAMHU

3aIUTHL.

4. TTokpacoOYHBIN 1EeX

B IMokpacodHoM Iiexe MPOUCXOIUT HAHECCHHE 3alTUTHBIX U JIEKOPATHBHBIX
NOKPHITHIA Ha MeTauimdeckue wusnenus. s oOecriedeHHs Ka4ecTBEHHOM
MIOKPacCKd TpeOyeTCsl MCIOIb30BaHUE CIEIHATLHOTO O00OpYIOBAaHUS, TaKOTO Kak
MIOKPACOYHBIC KaMepbl, CYIIWIbHBIC KaMepbl, KOMIIPECCOPHl M BEHTHIISIIUOHHEIC
CUCTEMBI. JDJEKTPOCHAOKEHHWE TOKPAaCOYHOTO IIeXa JOJKHO 00OecrednBaTh
CcTaOMIBHYIO0 paboTy BCEro o0OpyAOBaHUS U COOJIIOJICHHE CTPOTUX TPeOOBaHMMA
Oe3omacHOCTH. BakHyI0 poJib UTpaeT OpraHU3alvs BEHTHISAIUU ISl YAAJICHUS
BpPEAHBIX TMApOB Kpacku M pacTBoputTeneil. Heobxomumo Takke coOI0aaTh
TpeOOBaHMs TOKAPHOW OE30MaCHOCTH MPH paboTe C JETKOBOCIIIAMEHSIOIIUMUCS
MaTepHallaMu.

Tabnuma 16 — DnexTpoHarpy3ka mOKpacoOYHOTO IeXa

YcTaHOBIIEHHAsT MOIIHOCTh, | PacdyeTHas MOIIHOCTB,
Ob6opynoBanue KonuuaectBo

kBT kBT
IToxpacoynas

1 51 36

Kamepa
CymuibHast
i 1 71 50
Kamepa




OGopyioBaHue KoJIHaecTso zBCEaHOBHeHHaSI MOIIHOCTb, E]aé(;quHaﬂ MOIIHOCTb,
Komnpeccop 1 21 15

Bentunsaius 1 17 12

Ocsemenue 11 8

Hroro 171 121

B Tabnuue 16 otoOpakeHbl NaHHbIE 00 S3JEKTPOHATPY3KE MOKPACOYHOIO

nexa. 3I[GCB BHUJHO, 4YTO OCHOBHBIC HOTpe6I/ITeJII/I OHCPTUMU — TIOKpACOYHaAA U

cyminjibHasa  KaMCpBbI.

HOSTOMy Ba)XHO YYHTBIBATH

0coOeHHOCTU  PaOOTHI

0o0opyAOBaHUS MPHU pacueTax deKTpocHadxeHus. Kamepbl paboTaroT ¢ BHICOKUMHU

TEMIICpATypaMH, IMO3TOMY BaXXHO CJICIUTH 3da HUX COCTOSHHCM U obecrieunBaTh

noxkapHyto 6ezonacHocTb. [logaepxanue TemrepaTypsl B KaMepe Tak K€ SBIISIETCS

KJIFOYCBBIM Q)aKTOpOM JJIs1 KauyeCTBEHHOU ITOKpPACKH.

Tabmuma 17 — DnekTpoobopyaoBaHUE MTOKPACOYHOTO 1ieXa (TIPUMEPHI)

Haumenosanue

[Toxpacounas
Kamepa

CymunpHas
Kamepa

Kommpeccop
Bentunsitop

CBeTUIBHUK

Mapka

Nova Verta

Termomeccanica
GL

ABAC B6000
Ostberg

Philips CoreLine

MoONIHOCTB,
KBt

o1

71

21

17

22

Hanpspkenue,
B

380

380

380
380

220

T'on BBOJIA B
AKCILTyaTaIHIo

2019

2020

2021

2022

2023

Tabnmuna 17 coxepxut uHOpPMAIMIO O KOHKPETHOM OOOPYIOBaHUH,

HCIIOJIB3YCMOM B IIOKpPACOYHOM ICXC.

000pyTI0BaHHUEM,

HCO6XO,Z[I/IMO BCCTH YUCT MW IUIAHHUPOBATH €TI0

Tak xe,

KaK

U C NOpeablayluM

3aMEHY.

PGFy.HprHOe OOHOBJICHHE CHUCTEMBI OCBCHICHHA ITOMOTACT IMOAACPKUBATH XOPOLICC

Ka4eCTBO palOTHI.




3.2 Knaccudukanus no creneHu decnepedGoiHOCTH 3JIEKTPOCHAOKEHUS U

XapaKTEePUCTHKU CPEbl LIEX0B

B OTHOIIEHUH obOecrieueHust HaJIe)KHOCTHU AIEKTPOCHAOKEHUS
AJIEKTPONPUEMHHKH PA3ACIAIOTCS Ha CIEAYIOMKE TpU Kateropud [12]:

a) DIEKTPONPUEMHUKU Nepeoll Kame2opuu — SIESKTPONPUEMHUKH, TEPEPHIB
AIEKTPOCHAOKEHUSI KOTOPBIX MOXKET IOBJIeYb 32 COOOM OMAcHOCTh ISl JKU3HU
JOJIeH, yrpo3y s 0e30MacHOCTH TOCyAapcTBa, 3HAYMTEIbHBIA MaTepuaibHbBIN
yiep0O, paccTpOHCTBO CIOKHOIO TEXHOJOTMYECKOro TMpoliecca, HapylleHUe
(GYHKIIMOHUPOBAHUSI 0CO00 BaXXHBIX DJIEMEHTOB KOMMYHAJIBHOTO XO3SMCTBA,
00BEKTOB CBSI3U U TEJICBUICHUS.

N3 cocrtaBa 3JIEKTPONPHEMHUKOB TEPBOM KATETOPUHU BBIJICIAIOTCS 0cobas
epynna >JIEKTPONPUEMHHUKOB, OecrniepeboiiHas paboTa KOTOPBIX HEOOXOoauMa s
0e3aBapuitHOT0 OCTaHOBA MPOU3BOJICTBA C LEIBIO MPEAOTBPAICHUS YTPO3bI KU3HU
JIIOJIEW, B3PHIBOB U MOKApPOB.

0) DIEeKTpONPUEMHUKU 8MOPOL Kame20puu — dIEKTPOINPUEMHUKH, TIEPEPHIB B
ANEKTPOCHAOKEHUN KOTOPBIX MPHUBOJUT K MAacCOBOMY HEIOOTITYCKY MPOAYKIIUH,
MAacCCOBBIM TMPOCTOSIM Ppa0OYMX MEXaHU3MOB M IPOMBIIUICHHOTO TPAaHCIOPTA,
HapYILIEHUIO HOPMAJIbHOM JIESITEIbHOCTH 3HAYUTEIbHOIO KOJIMYECTBA TOPOJICKUX U
CEJIbCKUX KUTEIIEH.

B) DOIEKTPONPUEMHHUKU mpembvel  Kame2opuu — BCE  OCTaJlbHBIE
JJIEKTPONPUEMHHKH, HE NONAJAroIIMe I0J ONpEACICHUE NEPBOM U BTOPOU
KaTETrOpHid.

[lo cpemam 1iexa OBIBAIOT: HOPMAJIbHBIMU, BIAKHBIMHU, MBUIBHBIMH,
XUMHUYECKH arpeCCUBHBIMU, B3PBIBO- U MOXKapoonacHbIMU. Cpesa 1exa 3aBUCUT OT
TE€XHOJOTHYECKUX MPOLIECCOB, MPOXOAAIINX B HEM.

JInst 3JIEKTPONPUEMHUKOB 2-i KaTErOpUM BKIIFOYEHHE PE3EPBHOIO MUTAHMS
MPOU3BOAUTCS ACUCTBUAMHU JICKYPHOIO NEPCOHANA, HO MPUHUHUINBI MOCTPOCHUSA
CXEM OCTAIOTCA TAKMMU XK€, KaK U JUI SJICKTPONPUEMHUKOB |-I KaTeropuu ¢ Tou

JIMIIb paBHHHCﬁ, qTo BTOpOﬁ MCTOYHMK ITMTAHUS MOXKET Y HE OBITh HE3aBHCHMBIM.



JlanHble o 6ecnepeOONHOCTH 3JEKTPOCHAOKEHUS U XapaKTEPUCTHKA CPEIbl

1IEXOB MIPUBEJICHBI B Ta0uIe 15.

Tabnuua 15 - Jlanable o OecrnepeOOoMHOCTH IEKTPOCHAOKEHHUS

Ne nexa
H Kareropus Pyer, | Xapakrepucrtuka
o HaumenoBanue
AIIEKTPOTNIOTPEOICHUS kBT cpenbl
TUTaHy
1 MexaHocOOPOUHBIH Lex I 26809 | moxapoomacHas
2 CBapoYHEIif 11eX I 6632,2 HOpMaJIbHas
4 I{ex MeTaIOKOHCTPYKIIHiA I 5051,2 | moxapoonacHas
5 ITokpacouHsIii 1ex I 7500 HOpMaJIbHast

Jlanubie 1o OecrepeOOMHOCTH AJIEKTPOCHAOKEHUS, XapaKTEPUCTUKY CpPEIbl
[IEXOB U OCOOEHHOCTH TEXHOJOTUYECKOro rmpoiecca OyaeM YYHUTHIBaTh B
JanbHEWIIeM Tpu BBIOOPE AIIEKTPOOOOPYTOBAaHUS ISl DIIEKTPOCHAOKEHUS

PEINPUSTHUS

3.3. OnpenesieHue pacyeTHBIX JJIEKTPUIECKUX HATPY30K

OCHOBOI panMOHANTBHOTO PEIIEHUSI BCETO CIOKHOIO0 KOMIUIEKCA TEXHUKO-
HSKOHOMHYECKUX  BONPOCOB  TPU  NPOSKTHUPOBAHWUU  DIIEKTPOCHAOKEHUS
COBPEMEHHOI'O0  MPOMBIIIJIEHHOTO  NPEANpUsTAS  SIBIAETCS  MPAaBUIBHOE
ONpENICNICHUE OXKUJAEMbIX (PAaCUETHBIX) BJIEKTPUUECKUX Harpy3ok. OmpezneneHue
ANEKTPUUYECKUX HArpy30K SIBJISIETCA MEPBBIM 3TAOM MPOCKTUPOBAHUS JHO0O0M
CUCTEMBI JJIEKTPOCHAOXKEHUSI. 3HAUYECHUS! AJIEKTPUUYECKUX HArpy30K OMpeaelisieT
BBEIOOpD BCEX ODJIEMEHTOB MPOEKTHPYEMOW CHUCTEMBI SJEKTPOCHAOKEHUS H e
TEXHUKO-dKOHOMHYECKHE TMoKka3aTeau. OT NpaBUIBbHOMW OLIEHKA OKHJIa€MbIX
Harpy30K 3aBHUCST KallUTAJIbHBIE 3aTPAaThl B CUCTEME JJIEKTPOCHAOKEHUS, pacXo

OBCTHOI'O MCTaJlld, IIOTCPHU DJICKTPOOHCPIrUH U SKCILTYaTallMOHHBIC U3ACPIKKH.



Ecmm B pacuerax Oymer jgomyiieHa ommOKa B CTOPOHY YMEHBIIICHUS
ANEKTPUUECKUX HArpPy30K, TO 3TO BBI3OBET MOBBINIEHHBIC PACXOABl HAa TMOTEPH
DNEKTPUYECKOW DHEPTrUM B CHUCTEME DJJICKTPOCHAOKCHHS, YCKOPHT H3HOC
AIEKTPOOOOPYTOBAHUS, MOXKET OTPAHUIUTH MMPOU3BOAUTECIIBHOCTD, KaK OTIACITBHBIX
arperaToB, TaK M Bcero npeanpusatus. [loaTomy morpedyeTrcs BCKOpe 1mocie BBOa
MPEANPUATHS B SKCIUTyaTaIldI0 YBEIUYMBATH CEYCHUE MPOBOJOB JJIEKTPUUCCKUX
cCeTeii W 3aMEHATh DJIEKTPOOOOpyAOBaHHWE OOJiee MOIIHBIM, YTO JOCTATOYHO
TSKEJIO M CJIOKHO B YCJIIOBHSIX DKCILTyaTaruu. V3iuimHee yBelTUdeHUE pacuSTHBIX
AIIEKTPUYECKUX HArpy30K IMOBJICYET 32 COOOM YBEIMYCHHE KAMTAIBHBIX 3aTPaT U
HETIOJTHOE MCIOJb30BAaHUE DIIEKTPOOOOPYAOBAHHUS U MPOBOAHUKOBOI'O MaTepHaa.
B psine ciyqaeB 3T0 MOKET MMPUBECTH TAK)KE K POCTY MOTEPh AICKTPOIHEPT HH.

B cucreMe 31eKTpOCHAOKECHHS TPOMBIIIJICHHOTO TPEANPHUATHS CYIIECTBYET
HECKOJIBKO XapaKTePHBIX MECT ONPE/ICICHUS PACUCTHBIX SJICKTPUUYCCKUX HArPYy30K.
B 3aBucHMMOCTH OT MecTa ONpEIEICHHs] pacUYeTHBIX HAarpy30K U CTaIud
NPOCKTUPOBAHUS TMPUMEHSIOTCS W METOABl IOjcYeTa, Oolee TOYHBIE W
yIpoIeHHbIe. B JaHHOM TUIIIOMHOM TPOEKTE ONpeAeiieHUEe PACUSTHBIX HArPy30K
MBI ITPOU3BEITN HECKOJIBKIMH METOIaAMU:

-IUTsl  CHJIOBBIX ~ OONICTIPOMBIIINICHHBIX ~YCTAaHOBOK 10  YCTaHOBJICHHOMN
MOIITHOCTH, KO3 (DHUITMEHTY CTIpOca;

-JUTSL DJICKTPUICCKUX OCBETHTEIBHBIX YCTAHOBOK IO YAEIHHOW HArpy3ke Ha
€AMHUITY TPOU3BOACTBEHHOM IUIOIIAIH.

OnpeneneHne JJIEKTPUYECKUX HATPY30K TMPOW3BOAUTCS B CBSI3H C
HEO0OXOIMMOCTHIO BEIOOpA KOMMYECTBA M MOITHOCTU TPaHC(HOPMATOPOB, TPOBEPKH
TOKOBEAYIIUX SJEMEHTOB IO HArpeBy W TOTEpPH HAMPSHKEHUS, MPaBUILHOTO
BBIOOpA 3aITUTHBIX YCTPONCTB U KOMIIEHCHUPYIOIINX YCTAHOBOK.

Pe3ynbTaThl pacdeToB HATrpy30K SIBISIOTCS HWCXOJHBIMHA MaTepUalaMH s
BCETO TOCJIENYIONIET0 MPOEKTUpOBaHUA. JIJIs ompeneneHusi pacueTHBIX HArpy30K
Tpynn TMPUEMHUKOB HEOOXOAMMO 3HATh YCTAHOBIEHHYIO MOIIHOCTh (CymMMa
HOMHUHAQJIBHBIX MOIIHOCTEH BCEX JJICKTPONPUEMHUKOB TPYIIBI) W XapakTep

TCXHOJOIHNYCCKOI0 ITponuccca.



Pacuetnass mHarpyska ompeaensercs Ui CMEHBl C  HauOOJBIINM
noTpeOJICHNEM DJHEPTHH [AHHOW TPYNIBl SJICKTPONPHUEMHHUKOB, LEXOM WM
NpEeANpUATHEM B LEJIOM JJIA  XapakTepHbIX CcyToK. OObMHO Haumbosee
3arpy’)KeHHOH CMEHOHN SBISETCS CMEHA, B KOTOPOW HCIONB3yeTcs HauOoubliee

KOJIMYECTBO arperaTtoB (IHEBHAs).

3.4. PacyeTHasi HATpPy3Ka NOATOTOBUTEIBHOI0 L[eXa

Pacuer Bemercs mo Kod(pPUIMEHTY HCHOIB30BAHMUS U YCTAHOBJIEHHOM
aKTUBHOM MOIIHOCTH. Koa(p(dUlMEeHT MCroyib30BaHUS U COS (@ BBIOMPAIOTCS U3
CIPaBOYHUKA [2] (11 IIMHHBIX 3aBO/IOB):

Hcxonubie nanHble puBeaeHbl B Tabnuie 1.1.

PacuerHass akTMBHas U peakTHBHas Harpys3ka [2]

Prscarn =Pyer 'Kc (3-1)
Qrscy = Pracun 190 (3-2)
\J1-cosg
tgp=——— (3.3)
Cos @

v1-0,85 _ 0,46

t =
9= "08s5

Pacder Harpy3o0k 371eKTpo0oOOpyIO0BaHUS TOATOTOBUTEILHOTO II€Xa:
P,., =26809_xBm,

Py = 2680907 =18766,3 «Bm;

Qs 11 1 =18766,3-0,46 = 8632,5kBAp.

CymMapHbIie MOIITHOCTH JIEKTPOOOOPYAOBAHUS IO TIOJTOTOBUTEIHLHOMY LIEXY

Ha HU3KOM HampsiKeHuu [2]:

Se=y 2P +Y Q2 (3.4)

D P_=187663kBm;

> Q. =86325kBAp;



S, =/18766,3° +8632,5? =15379,2 xBA.

Pacuer npousBoautcs no kodpdunuenty cnpoca (Kc). Koaddunuent cnpoca

3.5. PacyeTHble HATPY3KH /Il OCTAJbHBIX LI€XOB MpPeANPUSITHS

N COSQP 3aBUCAT OT TCXHOJIOTUH ITPOU3BOACTBA U BBI6I/IpaIOTCSI H3 CIIpaBOYHHUKA [2]

(171 IIUHHBIX 32BOJIOB).

HpI/IMep pacucra g IMOATOTOBUTCIIBHOI'O ITPOU3BOJACTBA OBLT IMPON3BCIACH

BBIIIIC.

Ncxonnbie nanHbIe IpUBEACHBI B Tabnuie 16.

I[J'ISI OCTAJIBHBIX HEXOB PACUCT AHAJIOTHUYCH. PCSyJILTaTLI pacdcTa CBCIACHLI B

Tabnuity 16.

Tabnuna 16 - BeqoMocTh aIeKTpUUECKUX Harpy30K

o PyCT| Ppac‘{, Qpva, Spva,

No HaumenoBanue nexa cosp | Kc <B1 <BT KBAp <BA
MexaHocOOpOYHBIi

1 0,85 | 0,7 | 26809 | 18766,3 | 8632,5 | 15379,2
ex

4 0,4 | 6632,

2 | CBapouHbIN LIEX 0,65 c ) 2984,5 2715,9 | 4035,26
Llex 0,3 | 5051,

3 0,55 1767,9 | 2625,2 3165
METAJIOKOHCTPYKITHIA 5 2

. 0,6
4 | Ilokpaco4HbId HEX 0,75 c 7500 4875 3266,25 | 5868,1
UTOIO 28393,7 | 17239,9

28447,6




3.6. Onpenesnenne pacyeTHON HATPY3KH 3JI€KTPHYECKOT0 OCBEIeHUS

B kadecTtBe HMCTOYHHUKOB QJICKTPUUICCKOIro CBC€Ta Ha HIPOMBIIIICHHOM

IpCaApPpUATHN UCIIOJIb3YIOTCA JIIOMUHCCIHCHTHBIC I'a30Ppa3pAAHBIC JIAMIIbBI U JIAMIIbL

HaKaJIMBaHUA.

AKTHBHAas MOIITHOCTh OCBelIeHus, KBT [3]:

PPACLI.O.H :PY,ZZ :

rae F — miomans nexa, M2

Kc.o —xoadpunuent crnpoca npunumaercs 0,95 [2].

[Tpumep pacueTa st COOPOUYHOTO MPOU3BOICTBA:

(3.7)

Py, =19kBT; K, = 0,95(IIpOM3BOACTBEHHBIE TOMEILEHNUS); F =11700 M?;

11700

Poicyon =19 O.QS-W =21119 kBm.

I[J'IH OCTAJIbHBIX HCXOB PACUCT aAHAJIOTIMYCH. PG3YJ'II>TaTI>I pacucTta CBCACHLI B

Tabmuity 17.
Tabmuma 17 - PacueTHsle Harpy3ku JJICKTPUUYECKOTO  OCBEIICHUS

MpEAIPUATHUS

Ne HaumeHnoBanue nexa F, M° Ppac;'];?em"

1 MexaHocOOpOYHBIN 11EeX 11700 211,19

2 CBapouHbIl 11exX 31500 538,65

3 [lex MeTamIOKOHCTPYKIUA 8568 154,65

4 [Tokpacounslil nex 6732 121,51

HUTOT'O 904,49




3.7 PacyeTHasi Harpy3Ka Bcero npeanpusTus

PacuerHas Harpy3ka Bcero npennpustust [2]:

Ppicysy = ZPPACL,.H.H +ZPPACLI.0.H

(3.8)

QPAC‘IZH - ZQPAC'-I.H.H (39)

_ 2 2
SPACLI.ZH - \/PPACLI.ZH +QPACLI.ZH

(2.10)
Ppycysy = 283937 +904,49 = 2929819 KB;

Qpicusy =17239,9kBAp.;

Spicusn = \/29298,192 +17239,9° =33994,09xBA.

CyMMapHble  TOTEPHM  AKTUBHOM M PEAKTUBHOM  MOIIHOCTH B
TpaHcpopMaTopax, IEXOBbIX TMOJACTAHIMAX U I€XOBbIX ceTsax 10 1 kB
peBapuUTENbHO MpUHUMaeM paBHBIM 2% U 10% oT nonHo# TpaHchopMHUpyeMOit
MOIITHOCTH, TaK KaK TpaHC(HOpPMATOPhI Ha 3TOM dTalle pacueTa He BEIOpaHsbI [22]:

APH =0,02- SPACLIZH

(3.11)

AQU =01 SPAcqu (312)
AP, = 0,02 -33994,09 = 679,88 kBm;
AQU =0,1-33994,09 = 3399,41KBAp.

Koaddunuent pazHoBpemeHHOCTH MakcuMyMoB Harpy3ku Kp,=0,85+1 [3]:

K P pac (3.13)

PM

K, =097,

PacueTnas nosiHas, akTUBHAs U PEAKTUBHAS MOIIHOCTH [2]:

Ppicynn = Kp,w (ZPPACL,.HH + ZPPAC‘I.BH) + ZPPAC‘{.OH + APU (314)



QPAC‘{.H.H = KpM (ZQPAC‘{.HH + ZQPACq.BH) + ZQPAC'{.OH + AQu

_ 2 2
SPACL[.H.H - \/PPAC’-{.H.H +QPACLI.I7.17

=0,97(28393,7)+ 904,49 + 679,88 = 29126,26 xBm;

PPAC‘I.H.H

Qpicy nn = 0,97(17239,9)+ 777,86 + 3399,41 = 20899,97 kBAp;

Spiconn = \/29126,262 +20899,97° = 35848,96 kBA.

(3.15)

(3.16)

PeaktuBHas MOIITHOCTH QC, nocrymnaromast OT HI/ITaIOH_Ieﬁ OHCPTOCUCTCMBI K

IIHAM HHU3MCTO HAIIPAKCHUA FHH, ONIPCACIIACTCA UCXOOA N3 yc.HOBI/Iﬁ 3alaHUuA

Ha IIPOEKT M BBIYMCIIEHHOM BBILIE PACYETHOM aKTUBHOM MOIHOCTH [2]:

_ Z 199315014

tgo. N

rae N — KoJIm4ecTBO 1EX0B.
tgoc=0,33 [3];
Qc = Pricumn " 19¢c
Q. =29126,26-0,33 = 9611,67 kBAp.
MOIIHOCTh KOMIIEHCUPYIOIIUX YCTPOUCTB [2]:
Quv = Qpacunn =
Qv =20899,97-9611,67 =11288,3xBAp.
Pacuernas HarpyskKa, o KOTOPOM OIpeIeIIsIeTCS

tpanchopmaropos 'TIIT [3]:

_ 2 2
SPAcq.rnn = \/PPAcq.n.n + QK}

(2.20)

S uca rm =+ 29126,26% +11288,32 =31237,23 kBA.

(3.17)

(3.18)

(3.19)

MOIIIHOCTh

BoinonHeHHbIE pacyeThl B JaJbHEHIIEM MCIOJIb3yeM i BbIOOpA CXEMBbI

BHEIIIHETO AJIEKTPOCHAOKEHUSI.



4 BplOOp HANpsIZKEeHUA IJEeKTPUUYECKON ceTH, NUTaKIel 3aB0]

Teopetudecku isi JIEKTPOCHAOKEHUST KaXKJAOr0 MOTPEOUTENST MOXKET OBIThH
BBHIOpaHO ONTUMaNIbHOE HampsbkeHue. OIHaKo 3To MOTpeboBasio Obl CO3MaHUS
HEOMpaBJaHHO OOJBIIOTO YHCJIa TUIIOMCIIOJHEHHH  3JIEKTPOTEXHUUYECKOTO
000pyI0BaHUS U ClIeNIaio Obl MPAKTUUECKH HEBO3MOXKHBIM OCYIIECTBICHUE CBSI3U
MEXIY CETsIMU pa3HbIX HampstkeHui. [loaTomMy mpuMeHsieMble B DJIEKTPUUECKUX
CHUCTEMaX HOMUHAJIbHBIC HAMPSI’KEHUSI CTPOTO PErIAMEHTUPOBAHBI.

B Poccun TI'OCT 23366-78 ycTraHaBIMBAeT HOMHWHAJIBHBIE HAIPSKECHUS
AJEKTPUYECKUX CETe MOCTOSSHHOTO M TEpPEeMEHHOro Toka uactotor S0I'm.
reHEepaToOpoOB, TPaHCHOPMATOPOB, TNPUEMHUKOB JJIEKTPUUYECKOW HHEPrUU U
HauBBICIIE paboUyne HAMPSHKEHUS, JJIUTEIBHO JIOMYCTUMBIE 110 YCIOBUSIM PaOOTHI
U3OJISIIUH.

OcCHOBHBIMH UCTOYHUKAMHU AIIEKTPOCHAOKEHUS IPOMBIIITIEHHBIX
OPENNpUSATUN  SIBISIIOTCA JHEeprocucrembl. [ mnoBbimeHus 3¢h(HEKTUBHOCTH
CUCTEMBI  DJIEKTPOCHAOXEHMSI W  SKOHOMHUHU  JJIEKTPOSHEPTMH TIpU €€
IPOCKTUPOBAHUM  CIIEYET CTPEMUTHCS K COKpPAIICHUIO 4YHUCIA CTyNeHEH
TpaHC(pOpMalliy, TOBBIIICHUIO HAMNPSKEHUS MUTAIONIEH CeTH, NPUMEHEHHUIO
MarucTpaibHbIX JUHUM U TOKOMPOBOAOB. ECIM mpH B3aMMHOM pPacHOJIOKEHHUH
NPOU3BOJCTB M  MOTPeOIsieMO WMHU  MOIIHOCTA  ONTHUMAJIbHOE  YHCIIO
noHm3uTeabHbIX nmoactanmui 110...220/6...10kB oxa3biBaeTcs OO0bllIe €IUHUIIEL,
TO MO TEPPUTOPUM TPEINPHUATHS CIEAYET MPOJIOKUTh BO3AYIIHYIO JnHHIO (BJI)
WM KaOeJIbHYI0 BCTABKY C OTBETBJICHUSMU K MOJCTAHIMSIM TIIYOOKOrO BBOJA
(IT'B), koTopele  pacmonaratoT B ILEHTpaX HArpy3oK TCpYII  LEXOB,
TEPPUTOPUATIBHO  000COOJIEHHBIX Ha JaHHOM npennpusitad. llpu sToMm
pacnpenenuTenbHble  ycrporictBa HampspkeHuem 6...10kB III'B wucnonb3yror B
KadecTBe pacnpenenurenbHbix TyHKTOB (PIT) nexos.

Hamnpsixenne kaxaoro 3B€Ha CUCTEMbI SJIEKTPOCHAOKEHUSI HYKHO BBIOUPATH

C YUCTOM HaHpH)KCHI/Iﬁ CMCIKHBIX 3BCHBLCB.



Bri0op HampsbkeHUs MUTAIONIEd CEeTH MPOBOJAT HAa OCHOBAaHUU TEXHUKO-
SKOHOMUYECKUX CPABHEHUM BapUaHTOB B CIIydasix, KOTJa:

- UMEETCSI BO3MOXXHOCTh TMOJYYECHHUS DHEPrUM OT MCTOYHUKA MUTAHUS MPU
IBYX U 00Jiee HAPSHKEHUSX;

- npeanpuATHe ¢ OoNbLION MOTpeOJaseMON MOIIHOCTBIO HYXIAeTcs B
COOPY)XCHUU WM 3HAYUTEIIBHOM PACIIMPEHUH CYIIECTBYIONIUX PAOHHBIX
NOJICTAHUUHN, DIEKTPOCTAHIUN UIH COOPYKEHUSI COOCTBEHHON AJIEKTPOCTAHIIUU;

- UIMEETCS CBSI3b JIEKTPOCTAHIINKI NMPEANPUITUN C pAHOHHBIMU CETSIMH.

[IpennouyTtenue oTaal0T BapuaHTy ¢ 00Jiee BEICOKUM HaIpsKEHUEM, JaXKe MpH
DKOHOMUYECKUX TPEUMYIIECTBAX BapHaHTa C HU3KUM W3 CPAaBHUBAEMbIX
HaIpsKEeHU! B npenenax 10 5...10% no npuBeAEeHHBIM 3aTpaTaM.

Ha mnepBbIX cTyneHsX pachpeieieHus SHEPrud s MUTAHUS OOJIBIINUX
npeanpusTuil npuMenstoT Hanpsbkenus 110, 220 u 330kB. Hanpsokxenue 110xB
— npu notpednasiemort momHocTH 10—150MBA, nanpsixenue 220kB u Bbiie
1e7ecoo0pa3Ho MPUMEHSTH MpHU oTpedissemMoit morHocTH 6onee 120—150MBA.

Ha ocHoBaHMM 4ero, a Tak K€ y4UThIBas MECTOPACIIOJIIOKEHHUE TPEATPUATHUS
HaXOJAIIETOCs TEPPUTOPUATIBHO B 30HE HMKHEKaMCKUX pallOHHBIX 3JIEKTPOCETEN
(ucnionp3yromux  Hampspkenue  110xkB), To  ansg mepBodl  CTymeHHU
ANICKTPOCHAOKECHUST  TPEANPUITHS [IMK BeiOupaem Hanpsokenue 110xB
(pacdeTHas MoIIHOCTD npeanpusitus 25MBA).

Hanpsixenust 6 u 10kB Hambosiee pacnpocTpaHEHbl B pacHpelesIUTENIbHbIX
CETSAX TOPOJIOB MPOMBIIUIEHHBIX MPEINPUATHI U CENbCKUX PAlOHOB.

[IpeumytiecTBeHHOE NpuMeHeHHE uMeeT HamnpsikeHue 10kB. Hampspokenue
6kB mpenmodyTuTeNnbHO TpU  TpeoOJaJaHUM B PACIPEACIUTEIHLHON  CeTH
KOHKPETHOTO MPEANPUSITUS DJIEKTPOJIBUTATENEH ¢ HOMUHAJIBHBIM HaIpPS)KEHHEM
6kB: nHOrjga ero NMpUMeHeHWe OMpPaB/IbIBACTCS MPHU PACIIHUPEHUH CYIIECTBYIOIIUX
CeTel MPOMBINUIEHHOIO HAa3HA4YCHUA. B ropogax M CeapCKOM MECTHOCTH CIEIYET
OT/AaBaTh MpEANOYTEeHHE HanpspkeHnto 10kB make mpu HAIMYKMKM CYHIECTBYIOIINAX

ceren 6kB.



TpancdopmaTopbl, mocTaBiasieMble B KOMIUIEKTE ¢ 00OpyJOBaHHUEM,
BBINIOJIHEHbI Ha  HampspkeHue 10kB, To i cokpalleHus — CTyneHeil
TpanchopMaluu 1eJecoOO0pa3HO Ha BTOPOM CTYNEHU DICKTPOCHAOKECHHS
npeanpusATus BbIOpaTh HanpsikeHue 10kB.

Hampsoxkenne  380B  momyuymno — IIMPOKOE — paclpOCTpaHEHHE — Ha
MIPOMBIIIEHHBIX TPEANPUATUAX C OOJNBIIUM YUCIIOM 3JIEKTPOJIBUTaTENe MaJol U
cpenneid MmomHoctu (10 200xBT). Be€ anexkTpoobopynoBaHue TEXHOJIOTHMYECKUX
JUHUHN paccMaTpUBAEMOro NPEANpPUATHS BbINOJHEHO Ha HanpsbkeHue 0,4kB.

[ToaTOMYy Ha TpeTheil CTYNEHU FNEKTPOCHAONKEHUST MPEINPUSATUS BbHIOUpAEM

Hanpskenue 0.4 xB.



5 OnpepaeJieHHe KOJIMYeCTBAa M MOIIHOCTH LEeXOBBIX TPaHcpopMaTopoB

5.1 llpenBapuresibHbINA BIOOP KOJIHYECTBA LEXOBbIX TpaHCcGOPMaTOPOB

Pacuer xonuuectBa TpaHchopMaTOPOB: Npyin- C y4€TOM MOJTHOM KOMIIEHCAITUU
PEaKTUBHOM MOIIHOCTU B ceTU N0 1KB; Nmax -TIpy OTCYTCTBHUM KOMIIEHCALIUH
PEaKTUBHON MOIIHOCTH B ceTH [14]:

— PPAC‘{ZH (5 ) 1)

™ Ky 'SHOM.T
B npoexTHO# npakTHKe I ABYXTPAHC(HOPMATOPHBIX LIEXOBBIX MOJCTAHIIUN
npu npeoOnamanuu notpedutenet Il kareropum KodPUIMEHT 3arpy3Ku
TpancpopmaropoB Kzt npunumaercs B npenenax 0,7-0,8. Koabdunment 3arpy3ku
IIEXOBBIX TpaHchopmaTopoB, npuauMaeMm Ksr=0,7 [20].
_ Spacusn

o =
K3T : SHOM.T

(5.2)
VY nenbHas INIOTHOCTH HArpy3ku [15]:
_ \/PlgACLI + Q}Z’AC‘LH.H
Prn =
l:B‘AB
(5.3)
_ /29126,26° +2089997 _ . xkBA
& 58500 S

Ha 1iexoBbIX mojacTaHusaX yaiie npumMeHsroTcs Tpanchopmatopsl 1000kBA
IIpu ynmenbHOM mwIoTHOCTH Harpy3ku 0,2kBA /M2 M Bbllle IIPUMEHSIOTCS
tpancdopmaropsl 1600kBA, a npu ynaensHoii miotHocTd Harpysku 0,3kBA /Mm%n
BBIIIIE I1€7IeCO00pa3HO MPUMEHSTH TpaHchopmaTopsl MomTHOCThIO 2500kBA. [14].
Uucno TUnopasMepoB PEKOMEHIYETCS OTPaHUYUTh J0 OJHOr0 — JABYX, TaK Kak
00mBIIIOe UX pa3HOOOpa3ne CO3/aeT HEYyI0OCTBO B AKCILTyaTallMK U 3aTPYTHEHNUS B
OTHOILIEHUH PE3EPBUPOBAHUS U B3AMO3aMEHSIEMOCTH.

[Ipoussenem pacuet s Tpanchopmaropon 1000; 1600; 2500kBA:

Stom=1000xBA:



_ 2929819,

" 0,7.1000
3399409 o
™ 0,7-1000 ’
Nt=42...49;
SHOM=1 600xkBA:
2929819 .
M 0,7-1600 ’
o 33994,09 _ a1
0,7-1600
Nt=27...31;
SHOM=2500KBA:
2929819 .
M 0,7-2500 ’
- 33994,09 _ 2:
0,7-2500
Nt=17...20.

[Tpu BBIOOpE YKMCIIa M MOIIHOCTH LIEXOBBIX TPaHC(HOPMATOPOB OJTHOBPEMEHHO
JIOJKEH pemiaTbesi BOMPOC 00 HKOHOMHUYECKOW I1eJecO00pa3HOil  BEIMYUHE
PEaKTHBHON MOIIHOCTH TIEpeIaBaeMoOi uepe3 ceTh HampsbkeHueM 1o 1kB [2].

Jlanee ompenenuM AOMOJHUATEILHYIO MOITHOCTh KOHJIGHCATOPHBIX Oarapei u

HKOHOMHYECKHU ONTUMAJIEHOE YHCIIO TPAHCPOPMATOPOB.



5.2 OnpeneseHue MOIIHOCTH KOHIECHCATOPOB HANPSIGKEHHEM /10 U

BhbIIIe 1kB

[lo BbIOpaHHOMY uHCIy TpaHCHOPMATOPOB OMNpEeesieM HauOOJIbLIYIO
PEaKTUBHYIO MOIIHOCTb, KOTOpast MOKET ObITh Nepeaana co ctoponsl 10kB B ceTh

HU3LIEro HanpsokeHud [15]:

QT = \/(NT 'K3T 'SHOM)2 _Pf’ACLIZH (5-4)

s tunopasmepa 2500xkBA, Nr=17,

Q, =+/(17-0,7-2500)" —29298,19? =5156,13kBA.

MOITHOCTh KOMIIEHCUPYIOIIETO YCTPONCTBA B CETH HampspkeHueM a0 1kB
OTIpeNIeIACTCS MO YCIOBUIO OajlaHca PeaKTUBHOM MOIIHOCTH Ha IMWHAX HU3IIETO
HAIPSKEHUS, [IEXOBBIX MOJICTAHITUSX.

B  kadecTBe KOMIICHCUPYIOIIMX  YCTPOWCTB, TMpPUHUMAeM OaTapeu
KOHJEHCAaTOPOB, MOIIHOCTh KOTOPBIX OIpejessieM W3 YypaBHEHUs OajaHca
PEaKTUBHBIX MOITHOCTEH [ 14]:

Q= Qpacam = Qr (5.5)

Q,, =20899,97 —5156,13=1574384kBAp..

MOIIHOCTh KOMIIEHCUPYIOIIETO YCTPOMCTBA B CETH HampsbKeHUEM Bbilie 1kB
ompejieNsieTcsl 1O YCIOBUIO OajaHca pPEaKTHBHOM MOIIHOCTH Ha [IMHAX
BropuyHoro Hamnpsokenus ['TII [14]:

Qs =Quv —Qp (5.6)

Q,; =11288,3-15743,84 = —4455,54 kBAp.

Jlist tumopasmepa 2500kBA, Nt=20:

Q= J(20.07-2500)2 - 2154342 =19147,22xBAp;

Q. =20899,97 —19147,22 =1752,75kBAp,
Q,, =11288,3—-1752,75 = 953555k BAp;
Jlns Tumopasmepa 1600kBA, Nt=27:

Q, =+ (27-0,7-1600) —29298,19% = 7488,35xBAp;



Q,,, = 20899,97 — 7488,35 =1341174xBAp;
Qs =11288,3-13411,74 =-2123,44kBAp,
s tunopasmepa 1600xkBA, Nr=31:

Q, =+/(31-0,7-1600) — 29298,19% =18630,47 kBAp;
Q. = 20899,97 —18630,47 = 2269,5 kBAp;

Q,; =11288,3-2269,5=9018,80 kBAp;

s tunopasmepa 1000 kBA, N=42:

Q, =+/(42-0,7-1000) — 29298197 = 2444,6 kBAp;
Q,, = 20899,97 — 2444,6 =18455,37 kBAp;,

Q,, =11288,3-1845537 =—7167,1kBAp;

s tunopasmepa 1000 kBA, N7=49:

Q, =+/(49-0,7-1000) —29298,19? =1783553xkBAp;
Q. =20899,97 1783553 = 3064,44 kBAp;

Q,, =11288,3—3064,44 =8223.86 kBAp.



5.3 Bb100op ONTHMAJIBHOI0 KOJIMYECTBA LeXOBbIX TPaHCGOPMATOPOB

KonnuectBo TpaHcOpMaTopoB € BTOPUYHBIM HampsbkeHueM 10 1kB
BBIOMpPAETCS Ha OCHOBAHUHU TEXHUKO-3KOHOMHUYECKOI'O pacyera.

VY nenbHblE TPUBEJEHHBIE 3aTPAThl HA KOMIICHCALIMIO PEAKTUBHON MOIIHOCTH
B ceTsx 10 1kB:

muic.pyo. 4]

3, =3-107° ;
o kBap - 200

3, =15-107° —K”;Z;peyfa [4];

CroumocTts TpanchopmaTopos tura TC3JIT 1000; 1600;2500kBA [18]:
KT1.1000=831,47 TBIC. PYO.;

Kr1.1600=1015,18 TBIC. PYO.;

Kr12500=1328,35 TBIC. PYO.;

CyMmMmapHbI€ OTYMCIICHUS OT KalUTAJIbHBIX 3aTpart [4]:

Es = 0,223i ;
200

[IpuBeneHHBIC 3aTpaThl JI KaK10r0 BapuaHTa [14]:

3r =35 Quy + 35 Qup + Ex Ny - K (5.7)
[TpuBenennsie 3aTpaThl a1 TpanchopmaropoB 1000kBA:
3, = 3-10°.18455,37+1,5-10"° - (-7167,7) +0,223-42-831,47 = 78321 7Tmwic.py6 | 200 |
3, =3-10"-3064,44+1,5-10"° -8223,86 +0,223-49-831,47 = 9107muic. py6./ 200 |
[TpuBenennsie 3aTpathl A Tpanchopmaropo 1600kBA:

3, =3-10°-1341174+15-10% - (—2123,44) + 0,223 27 -1015,18 = 6149,45mvic. py6./ 200
3, =3-10"°-2269,5+15-102-9018,8+0,223-31-1015,18 = 7038,27msic. py6./ 200 ;

[TpuBenennsie 3aTpathl A Tpanchopmaropos 2500kBA:
3, =3-10"-15743,84+15-107° - (—4455,54) +0,223-17 -1328,35 = 5076,32muvic. py6./ 200 ;
3, =3 1072.1752+15-107-953555 + 0,223 - 20-1328,35 = 5943, 73mwic. pyo.l 200 .

Kak BugHO W3 pacuera, camblM S>KOHOMHUYHBIM SIBJISIETCS BapuaHT Cc 17-10
tpancopmaropamu Spom. 1=2500kBA.

Onpenenum onTUMaabHOE YUCIO TpaHchopmaTtopos [14]:



N =N_. +m (4.8)

r7i€ M- IONOJHUTEIBHO YCTaHOBJIEHHbIE TpaHchopmaTopsl [14].

N, =17+03=173~18

[Ipennonaraercs  yCTaHOBUTh  JIBYXCEKLIMOHHbIE  TpaHCPOpMaTOpPHbIE
MOJICTaHIIUU, TIO3TOMY pacyeT 3aTpaT npousBeaeM ais 18-tu TpaHchopMaTopoB:

3, =3-10"-15743,84+15-107 - (—4455,54) + 0,223-17 -1328,35 = 5302,14muic. py6./ 200,

[IpuBenennsie 3aTpathl c TpaHchopmaTopamu MomHOCTEIO 2500kBA
3HAYMTENIBHO HU)KE IPYTHX BAPUAHTOB.

Bribupaem k ycraHoBke cyxue TpaHchopmatopsl [15]: TC3JII' 2500/10/0,4-
TpaHCPOpPMATOp CYXOi, C €CTECTBEHHBIM BO3AYUIHBIM OXJIAXJICHUEM MpH
3aIUIICHHOM HUCIIOJIHEHUH, ¢ reod)esieBor, JIUTONH HU30JIIueii 00MOTOK (0OMOTKHU
3aJIUThl  ATIOKCUIHBIM KOMIIAHJYHOM C KBaplEBbIM HAIOJHUTEIEM) KJAcc

HarpeBocroiikoctn F (155 °C)
9.4 Bb100p MecTOnmo10keHnsi 1 MOIHOCTH TpaHnchopmartopos I'TIII

MecromnosioxkeHnue, TUIl, MOIMHOCTh U Apyrue napamerpsl ['TIII B ocHOBHOM
0oOyCJIaBIIMBAIOTCS ~ BEJIMYMHOM ¥  XapaKTepoOM AJIEKTPUUECKHX HAarpys3ok,
pa3MenieHneM HMX Ha IUIaHEe, a TaKKE€ IPOU3BOACTBEHHBIMH, APXUTEKTYpHO-
CTPOUTEIIBHBIMM M DJKCIUTyaTallMOHHBIMU TpeOoBaHusMHU. Bakno, utoObr I'TIIT
HAXOJWJIOCh, BO3MOXKHO OJIMXKE K IEHTPY, MUTAaeMbIX OT HEe Harpy3ok. ITO
COKpAIIAET NPOTSHKEHHOCTD, 4 CJIEA0BATEIBHO, CTOUMOCTh U NOTEPU B IMTUTAOIINX

U pacTpeIeTUTEIbHBIX CETAX DIIEKTPOCHAOKESHHS TPEITPUATHS

[TonosxeHue 1ieHTpa HArpy3okK [2]:

D SiX, DSy,
1 1
2.5

1

X, =

(5.9)



~ 18766,3-52,5+2984,5-198+1767,9-345+ 4875-345

X, =136,231;
28393,7
Y, - 18766,3-18+2984,5-78+1767,9-123+4875-42 74621
28393,7
Lentp Harpy3oK nomnaaaet Ha TEPPUTOPUIO, 3aHHUMAEMYIO

IIPOU3BOACTBEHHBIMU IIOMEILECHUsAMH, IT03TOMY pacnoioxenue I'TIII cmemaem B
CTOPOHY BHENIHEr0 HMCTOYHMKA nuTaHusA. HoBoe mecro pacnonoxenus [TIIT
OTpeJieNsieM YCIOBUSAMH MUHUMAJIBHOM JUIMHBI KAaOENbHBIX JHHHUM, MUTAIOLUIUX
uexoBsle PY, muHuManbHOro paccrosuus no nutatomeid JIOII u ycnoBusimu
anekTpobezonacHocTH. [losTtomy  BeiOMpaem  pacnosoxkenne [TIII  BHe
OpennpusiTus , OnuwkKe K MCTOYHUKY NHUTaHHS M Hauboliee HHEProeMKOMY
noTpeouTeNto (MOATOTOBUTENBHBIN 1IEX) MPOEKTUPYEMOT0 NMPeANpUsITHS [2].
Breibupaem tpanchopmarop na [TIII, yuutbiBass BO3MOXKHOCTH pabOTHI

TpaHnchopmaropa B mocieaBapuitHoM pexume ¢ 40 % neperpyskoi [3]:

> SPAC‘{.HH

S 2 ;
HOM.ITIIT n-k, (5-10)
Svou rmm 2 M =20319,7xBA
SHOM.FHH = Srtu.nz_mp, 14 xkBA (511)

S onr o = 25000-1,4 = 35000 kBA

Bri6upaem k ycranoBke Ha ['TIIT gBa Tpanchopmaropa TAH 25000/110/10
(c y4eTOM BO3MOKHOCTH PACIIMPEHUS IPOU3BOJCTBRA).

AP,, =120kBm; U, =10,5%; Syuon = 25MBA; U,, =1158; U,,, =10xB;[6].

S yov o = 25000-1,4 = 35000 > Sp = 28447,6 kBA.

Koadumments 3arpys3ku tpanchopmaropos ['TIIT mommocThio 25000 kBA B
HOMHWHAJIHHOM U aBapUHHOM PEKHUMAX:

S, 28447,6
KS.C[). = = =
n-S 2-25000

HOM.T.

0,57. (5.12)

« .S, 284476 _
g 25000

HOM.T.

114. (5.13)



B aBapuiinom pexuMe JaHHBIN TpaHCHopMaTOp HE MEeperpyKeH.

Hanee BoiOupaem mecto ycranoBku ['TII1.



6 Bb1Oop cxeMbl 3JIEKTPOCHAOKEHHUSI NPeANPUATHS
6.1 Bb160p cxeMbl BHELIHEr 0 YJHEProcHA0KeHH

[lepenaua 27EKTPO’HEPrUM OT  JABYXTPAHCPOPMATOPHOW  MOJCTAHIIUU
sHeprocuctemsl 110/10 kB 10 muTaroieil ceTu OCyIIECTBIAETCS MO paguaibHOU
CXEME BO3AYIIHBIMHU JIMHUSAMH JJeKTponepenaun. llonkmtoueHue BO3MYILIHOM
nuHui K ['TI ocymecTisieTcs yepes aera3oBble BBIKIFOYATEIIHN.

Huxe mnpousBeaen BbeiOOp Bo3aymHoM mauHun ans [TII  nuraromei
NPOEKTUPYEMBIi 3aBOJI C pacUeTHOM Harpy3koi S, =28447,6xBA.

Pacuetnsie Toku [14]:

B HOpMasibHOM pexkrmMe paboThl

__>op
=20 ®1)

HOM

| 28447,6
P 243110

B aBapuiinom pexume pabOThI

=74,66 A.

= (62)

HOM

| 28447,6
P J3.110

[lo cmpaBouHbIM MaTepuanam [2] BbIOMpaeM CTaJealIOMHHEBBIE MPOBOJA

Mapku (AC).

=149,3

Br160p s3xoHOMHYECKH 1IesIecooOpa3Horo ceueHus mo I1Y D npousBoauTes mo
HSKOHOMHYECKOM MIIOTHOCTH TOKA B 3aBUCMMOCTH OT MaTepHajia IIPOBOJa U YHCIia

4acoB UCIIOJIb30BAHUSI MAKCHUMYMa HAarpy3Ku B COOTBETCTBUU C BhIpaXKEHUEM [2]:

Fo=-", (6.3)

rae lp-MakcuManbHbIi pabouuil TOK, NPOTEKAIOIINNA 110 JIMHUH, (A);



Jo- DKOHOMHYECKAsl IUIOTHOCTh TOKa (IPH YHCJIE YacOB HCIOJIB30BAHHS
MakcumMyMa Harpy3ku paBHbIM 5000 49 —ABYXCMEHHBIM pexuM pabOThI)
[2],(A/mm?).

1493

Fs =164,24 mm2.

Bri6upaeM u3 cTangaptHoro cedenus [6] nposox AC — 240 Mm? cymmapHOe
ceuenne coctaBuT 240x2 mm?. Cornacuo IIYD cedeHHs NpoBoJa Ha HANPSKEHHE
110 kB nomxkHO ObITE He MeHee 70 MM2.

l,pn = 450-3=13504 > | =718,984.

6.2 Bb100op cxeMbl BHYTPH3aBOACKOI0 3JIEKTPOCHAOKEHUSA

BHyTpu3aBoackoe pacmpenenieHne  IIEKTPOIHEPTHU  BBIOJIHACTCS — TI0
MarucTpajibHOM, paauaJbHOW WM CMEIIaHHOW cxeme. BbiOop cxembl
ompejeNsieTcsl  KaTeropuud  HAASKHOCTU  MOTpeOuTeneil  3IeKTPOIHEPruw,
O0COOCHHOCTSAMH PeKrMa PabOTHI.

OpHocTyneHYaTble paauaibHble CXEMbl TNPUMEHSIOT Ha CpeIHUX IO
MOIIIHOCTH TPEANPUATHIX I TUTaHUS COCPEIOTOYECHHBIX MOTpeOuTesei,
PACIONIOKEHHBIX B PA3NIUYHBIX HAMpaBIEHUSAX OT IeHTpa nutanus. [lutanue
JIBYXTpaHC(OPMATOPHBIX MOJCTAHIMK ¢ mpeoOnaganueM notpedutenerd | u |l
KaTerOpuy OCYIIECTBIACTCS HE MEHee dYeM JBYMs pPaJualbHBIMU JHHHUSIMH,
OTXOISAIIUX OT Pa3HBIX CEKIM MCTOYHMKA mUTaHusg. OTACIBHO PaCOI0KEHHbBIE
OJIHO TpaHC(OPMATOPHBIE TOJICTAHIIMA MOTYT TMOJIy4YaTh MUTAHHE IO OAMHOYHBIM
pagviaJIbHBIM JIMHUSAM 0€3 PEe3epBUPOBAHUS, €CIM OTCYTCTBYIOT motpedutenu |
KaTerOpuy W TO YCIIOBUSM MPOKIIAIKH JTUHUM BO3MOXKEH €€ OBICTPBIA PEMOHT.
MarucTtpanbHble CXEMBI I€J€CO00pa3HO MPUMEHATh TPHU  PACTIOJIOKEHUU
MOJICTAHIIMNA TIO TEPPUTOPHUH MPEANPHUITHS TOCIEIOBATEIFHO, YTO CIIOCOOCTBYET
MPSIMOMY TTPOXOKICHUIO MarUCTpaliel OT UCTOYHUKA MUTAHUS J0 MOTpeduTeneit u

TEM CaMbIM COKPAIICHUIO JJIMHBI MaruCTpaJiu.



CoueraHue NPEUMYIIECTB paJUaIbHBIX U MAruCTPaJIbHBIX CXEM IMO3BOJISIET
CO3/1aTh CHUCTEMY AJIEKTPOCHAOXKEHUSI C HAWIYUIIUMHU TEXHUKO-2KOHOMUUYECKUMU
MOKA3aTEISIMHU.

YuuThiBas BbIlI€ IPUBE/ICHHBIC TPEOOBaHMS, HAMEUYCHBI JIBA BAPUAHTA CXEMBI
BHYTPHU3AaBOJCKOTO  JJICKTPOCHAOXXEHUSI  PABHOIIEHHBIX 1O  TEXHUYECKUM
nokazarensaM. PacnpenenurensHas 10xkB ceTp mpoekTupyemoro mnpeanpusTus
BBITIOJIHUM TPEXKUJIBHBIMU KaOeIsIMU C aIIOMUHUEBBIMHU KUJIAMH C TPOKIIAJIKOM
ux mo 3crakajne. [Ipu BeIOOpe ceueHuit kaOeNbHBIX JTUHUNA B Kaue€CTBE PacyeTHOM
HArpy3Kd UCTIOJb3YETCs 3HaU€HHEe HOMUHAIBHBIX TOKOB TpaHnchopmaTopos TTI.

Ceuenne xun kabeyiell BBHIOMPAIOTCA O TEXHUYECKUM U SKOHOMHYECKUM
ycnoBusiM. [Ipu BeIOOpe CTaHIapTHOTO CEUEHUS UCXOJIAT U3 CIICTYIOIIETO.

1 Tlpu BBIOOpE ceueHUss MO TEPMHUUYECKOM CTOUKOCTH F.. pekomenmyercs
BLIOMpATh Onuxkaiiee MeHbliee cedeHue. OCHOBaHUEM ISl ATOTO SIBISETCS
MOBBIIIEHHBIM TMPOIEHT OMIMOKH, 3aJ0KEHHBII B CaMOM METOJE pacuera, B
CTOPOHY MOBBIIICHUS CEYCHUSI.

2 Bpibop ceueHusi xabeneil MO0 MEXaHMYECKOW MPOYHOCTU IJisi KaOEIbHBIX
TuHUN pemaercs npocto. KaGenaun BbIMycKaloT ¢ YCIOBHEM TOTO, YTO CAMOE Mayioe
CCUCHHE SIBISICTCS] MEXaHUYECKH CTONKHM.

3 Ilpu BBIOOpE cedeHus 1Mo HarpeBy Fy BeIOMparoT Onrpkaiiiiee OOJbIIOE
CEUCHHE.

4 Tlocne TOro Kak OmpeAesieHO MUHUMAJIBHO JOMYCTUMOE CEYEHHE MPOBOAA
[0 TEXHUYECKUM yCIOBUSM Fi. €ro CpaBHUBAIOT C SKOHOMHYECKHU
11e71ec000pa3HbIM CCUCHUEM.

DKOHOMHYECKass IUIOTHOCTh TOKa |ok, HeoOXomumas JuIs —pacuera
ASKOHOMHUYECKH 1enecooOpa3Horo ceueHus oaHod KJI  ompepensiercs 1o
HECKOJIbKUM YCJIOBUSIM.

a) B 3aBUCMMOCTHU OT YHMCJIa YaCOB MCIOJIb30BaHHSI MAKCUMyMa Harpy3Ku

0) B 3aBUCUMOCTHU OT Bua u3ossiiuu KJI;

B) B 3aBUCHMOCTH OT MaTepHayia, UCIOIb3YyEMOI0 MPU H3rOTOBJICHUU >KHUIIbI

Ka0es;



I') B 3aBUCUMOCTH OT pailoHa MPOKJIAJIKH;

A

o [1];

Jox =16

[IpousBenem pacuet st BeIOOpa KabenpHbIX JUHMKM 10kB 1o paananbHO U
MAarucTpajibHON CXEME.

Pacuer BwIOOpa ceueHuss mpousBeaeM I KaOenbHOM umHUM  JI1
HanpspbkeHreMm 10xkB (BapuanT cxembl Nel), ¢ MOMOIIBI0O KOTOPOU OCYIIECTBIISIETCS
nutanue TII-1 ot HPII npeanpuarus no paanualbHONU CXEME.

PacyeTHBIN TOK JIMHUU:

2500
= =144 4;
" 310
F =1 _90.2

2
1

Biwkaiimee cranaaptaoe ceuenue [6] cocrapnger 95mm.2 (Inom =260A).

B HOpMasibHOM pexuMe:

Ki= 1; Kip=1; K nep.= 0,8 [14]; 1on= 260A,

Ki — xo3dduimeHt, y4uThIBalOMMN  (PaKTHYECKyI0  TeMImeparypy
OKpYXalollen cpesibl, HOpPMATUBHYIO TeMIlepaTypa A kabenel, mpOoJ0KEHHBIX B
BO3/yXE;

Kip — KO3 duimeHT, yunThIBarOINUi KOJIMYECTBO MPOJIOKEHHBIX KabeneH;

Kiep — K03 pULIMEHT neperpy3ku, 3aBUCIIIUNA OT JUIMTEIbHOCTH NEPErpy3KH
U croco0a MpoKIaaku (B 3eMJe WIH B BO3AyXe), a TaKke OT KodpduimeHTta
[IpeIBapUTEIbHON HAIPY3KH.

[14] (6.4)

II[OH‘(DAKT =1- Kt : Knp K

nep

Lionoscr = 260-1-1-0.8 = 2084;

lpacu < lgon, (/444 <2084), modTOMYy JHaHHOE CEUEHHE YHOBJIECTBOPSET
TpeOOBAHUSM.

[Ipu ncuesHoBeHNU HaNpsHKEHUsST OT oAHOro ucrounuka Ha TII padoraer ABP
W BCE TMOTPEOUTENH TMOJYyYarOT NUTAHUE OT BTOPOrO MCTOYHHKA, MOITOMY
HEOOXOJMMO MPOBEPUTH CEUEHHE Kabessi MO JOMYCTUMOMY HarpeBy TOKaMH B

MOCJICAaBaPUMHOM PEXKUME.



B nocneaBapuitHom pexrme (HaKkTUUECKUI JJTUTEIbHBIA IOMYCTUMBIN TOK:
| ioroaxr = 260-1-1-1,25 = 231,25 A4;

Venosue | pac. < | songacr (231 A <260 A) BeImoIHSACTCS.
[TpoBepka BHIOPAHHOTO CEYECHHUS KaOesst Ha TEPMHYECKYIO CTOMKOCTh K TOKY

K3 (opuentupoBouHblii pacueT) [2]:

F, =19 & (6.5)

rae | Q) - ycranoBusineecs 3nayenue Toka K3 B Hauase kabenbHOM auanm [2];

K - repmuueckuii koapdunment kadeneit 10kB ¢ antoMuHUEBBIMU KUIaMU
K=100 Ac®®/mm? [10];

tn - mpuBenenHoe pacuetHoe BpeMmst K3. Jlnsa kabeneit, orxomsmux ot ['TII,

tn =1.5¢. [10].

19 = = (6.6)

\/(XC+XT+XW-I)+2 +(Ry0-l)2

rae X~ conmporuBiieHue cuctembl, (OM); XT- compoTuBiieHHEe TpaHchopmaTopa

nojactaniuu sHeprocuctemsr 110/10xB [2]:

U,
Ec :E 1[2] (67)
Uz
X, = s, 2] (6.8)
ukUczp
X =To0s 1] (6.9)

m.HOM

r7ie, Ss. MOIIHOCTh TpeX(hazHOTO KOPOTKOTO 3aMBIKAHHS Ha CTOPOHE BBICIIETO
HaIpsHKEHUS! TIOJICTAHIIUU YHEPTOCUCTEMBI,

Uep- cperiHee HOMUHAIBHOE HANPSIKEHUWE C HU3KOM CTOPOHBI IMOJCTAHLIUU
AHEPIrOCHUCTEMBI;

Ux- Hanipsbkenne K3 tpancdopmaropa [7];

Xyr- YIE€IBbHOE MHAYKTUBHOE CONIPOTUBIIEHHE, KabenbHOo# nHun (OM/km) [7];

Ry~ yaenbHOE aKTUBHOE CONPOTHUBIIEHHE, KabenbHo# inHuu (OM/km) [7];

L- nqiuna kabenpHOM JTUHUH, (KM);



_105

E =6,06B;
< V3
2
x =19 _10m
100
2
= 105 105" _ 4 504 O,
100 25000

6,06
J@.1+0,004+0,85-0,045) + (0,620,045’

@ _
Ik2 -

=5.48kA.

PacueTHoe 3HaueHUE TCPMHUICCKU CTOMKOI'0 CEYCHHS >KUJIBI KaOeIs:

_ 5,48*1000,/1,2
™ 100

=60,1MM2,

BriOpaHHOe ceyeHHWE 10 TEPMHYECKOM  CTOMKOCTH  YIOBJICTBOPSET
TpeOOBAHUSM.

JIJist IepBOro BapWaHTa K MPOKIIAJIKE TPUHUMAEM J[Ba TPEXXKUIBHBIX KaOeus
AIIBDB-10 3x90 mam? (Imon =260A) mus kaxmoro TII.

Bri6op ceueHuil ocTaibHBIX KaOEJIbHBIX JMHHUN MPOBOJUTCS aHAJIOTHYHO;
pe3yabTaThl pacuyeToB cBejeM Tadauity 18 u 19.

Ta6muma 18 - Pacuer kabeneii mo paguaibHON cxeme

N [Tocne aBapuitnblii | K3 Ha mmHax Hnnsa Bri6pannoe
HopmanbHslii pesxum Kabes
PEKUM LPII CceueHue
TII
Frepwm,
Ipacu,A Fmm? | Ipaca,A | Fmm? | Ik3,kA ) L,m F,mm?
MM
1 144 95 235 95 5,48 60 2x80 3x95
7 144 95 235 95 5,43 59 2x290 3x95
3 144 95 235 95 5,48 | 58,08 | 2x170 3x95
4 144 95 235 95 545 | 60,1 2x70 3x95
5 144 95 235 95 5,38 | 58,95 2x90 3x95
6 144 95 235 95 5,36 | 58,77 | 2x160 3x95
7 144 95 235 95 535 | 58,64 | 2x255 3x95




8 144 95 235 95 5,33 59 2x395 3x95

9 144 95 235 95 537 | 60,1 2x370 3x95

10 144 95 235 95 5,45 | 58,72 | 2x340 3x95

Tabnuua 19 - Pacyer kabeneii Mo MarucTpaibHOU cXeme

TII Hopmanbhsrit [Tocne aBapuitHbIil K3 na mmnax Hnnsa Bri6panHoe
Kabenst
pexXUM Pexum I[PII CEUYECHHUE

Ipaca,A F,MM? Ipacu,A F,mm? | Ik3,KA Frepwm, MM’ L,m F,MMm?
1-2 233 95 350 95 5,46 59,89 2x290 2x240
4-3 233 95 350 95 5,45 59,7 2x170 2x240
5-6 233 95 350 95 5,43 59,58 2x160 2x240
7-8 233 95 350 95 5,4 59,4 2x395 2x240
10-9 | 233 95 350 95 5,43 59,53 2x370 2x240

OKoOHYATEIBLHBIN BLI60p CXCMbI BHYTPHU3aBOACKOI'O C-)JIGKTpOCHa6}KGHI/ISI

IMPOU3BCACM JaJICC HAa OCHOBAHHNH TCXHHUKO-9KOHOMHNYCCKUX roKazareJei.



7/ PacyeT TOKOB KOPOTKOI'0 3aMbIKAHMS

Pacuer TOKOB KOpPOTKOrO 3aMbIKaHWA MPOBOAUTCS s BbIOOpa
BBICOKOBOJIBTHOTO  O0OpYyIOBaHMS W Ui TPOBEPKU UYBCTBUTEIBHOCTH U

CCJIICKTUBHOCTH 3alllUThl HA XaPaAKTCPHOM y4aCTKC BHYT‘pHSaBOIICKOﬁ CCTH.

Ec
Xm
X1
Ky
110 kB
X1
2
Xt2
Ka
10 kB
Xm
I3
K3

0,4 kB

Pucynok 1.-Cxema 3aMernieHus

HcxonHble naHHbIe 1151 pacyéra mapaMeTpoB CXEMbl 3aMEIICHUS:



Cucrema C: MomiHocTh Tpex(a3HOro KOPOTKOTO 3aMbIKaHHS Ha CTOPOHE
BHICIIETO HANpsKeHus mnojcTanuum sHeprocuctembl S & = 3500 mBA
ky:® =1,8 [5]

Tpanchopmatop T1: St uow= 25MBA, Upu=115 kB , Uu=10,5 kB, AP,,=90
kBT, uk = 10,5% [24]

Tpanchopmarop T2: TC3JII' 2500/10, Sthom = 2,5MBA, U.=10,5kB,
Uuw=0,4kB,

A Px3=20,5kBr, uk = 6% [15]

JIns pacdeTa COCTaBISETCA CXeMa 3aMELIEHUs, B KOTOpYr BxoaiT uenu K3.
Onpenensitorcst mapamMeTpbl CXEMbl 3aMEIEHUsT B UMEHOBAHHBIX €IMHULIAX, IS
ATOrO0 CONPOTUBIEHUS CXEMbl 3aMEIIEHHs] TPUBEJEM K OCHOBHOW CTYIEHH
tpancpopmanuu 10xB.

Paccuuraem COIIPOTHUBJICHUA IJIAA TOUYKHU K1

X,=X,-L (7.1)
X,,=0,071.05=0,03550m
U% U,
x. =2k Yo 7.2
T 100 S, (7.2)
2
UL USRS
100 25
Jliist toukn Ko
X ,, =0,071.08=0,057 Oum
r,=r,-L (7.3)

r,, =0169-08=0135 Om

2
Xy, =2 _032 Om
100 2,5

g Toukn K3

X ,,=0,071-0,7=0,049 On



r,, =0,169-0,7=0118 Ou

Onpeueneﬂne TOKOB KOPOTKOI'O 3aMbIKaAHUHA

3naueHue TOKOB K.3. B XapakTEpHBIX TOYKAX CETH OMNPEAEISIOTCS IO
CIEAYIOIIHNM BBIPAKEHUSM:

PacueT mpousBoautcs miist touku Ky

Xppy =X+ X; (74)
XPE31 =0,0355+0,42 =0,456 Om
U
1O o =@ (7.5)
\/§' XPE31

| - HaYaJbHOE NEHCTBYIONIEE 3HAYECHHE MEPHOJMYECKON COCTABIAIOLIEH

Toka Tpexdasznoro K.3.

I (3)H,0,K,1 = L == 12,66 KA
J/3-0,456
J3
II(YZ.)().K. = 7 ) |1(73.)0.K.' (76)
|2 - HadalbHOE JEVCTBYIOIIIECE 3HAYCHUE MIEPUOIUYECKOU

cocTaBJIstoIIeH ToKa AByxdaszHoro K.3.

| @D hoxi = ? 12,66 =10,96 xA

rne |y - yIapHBIA TOK B MECT€ KOPOTKOTO 3aMbIKAHUSL.
ho=v2 K, 1, (7.7)
rae  k,=1,36 (ynapueii ko> uiuenr).

i, =~/2-1,36-12,66 = 24,35 kA4

Pacuer npousBoautcs mist Touku Ko:

X 15, =0,456+0,057 +0,32 = 0,833 O

Mops = =0,135 Om



| ®noxa = 10 =6,85 x4

3-,/0,8332 +0,1352

| Poxs = g .6,85=5,93 kA

i,,, =+/21,36-6,85=1317 x4
Pacuet mia Toukn Ka:
X sy =0,833+0118=0,951 Om

rbp5 =0,135+0,049=0,184 Om

| ®noxa = 10 =6,16 x4

V30,9517 + 0,184

| P hoxa = @ 6,16 =5,33 xA

iy, =+/2-1,36-6,16 =1185 x4

[TomyueHnHple JaHHBIE CHOCUM B Tabnuiry 20

Ta6muma 20 - Toku KOPOTKOTO 3aMbIKaHHUS.

Touka K.3 | T 1A T 1A Iy A Ky
K1 12,66 10,96 24,35 1,36
K> 6,85 5,93 13,17 1,36
K3 6,16 5,33 11,85 1,36




8 BBIBOP OBOPYJ1IOBAHUA

8.1 Bb10op orpannumTeJieil nepeHanpsKeHnst

OrpaHuuuTeny NOEpeHAnpsDKEHHWs  NpPEeJHA3HAYeHbl JUIS  3alIUTBl  OT
KOMMYTAIlMOHHBIX W aTMOC(EpPHBIX MEPEHANPSKEHUN 3IEKTPOOOOPYIOBAHUS
NOJCTaHIMHI U ceTel Ha kiacchl HanpspkeHul ot 0,4 no 220kB. YcranaBnuBaroTcs
B CETSAX MEPEMEHHOr0 Toka yacTtoTrol 48-62I'11 ¢ M30IMpoBaHHOM HEUTpalbiO U
BKJIFOYAIOTCSI MapaJyieJbHO — 3aluiiaeMoMy oObekTy. Bwibupaem wu3 [15]
orpannuutens nepeHanpspkerus tuna OIH-IT1-110Y XJI1 nna ycranoBku B OPY -

110xB HemocpeACTBEHHO Mepe]l CUIIOBBIMU TpaHCc(hopMaTopamu.

8.2 Bbi0op n3mMepuTeabHbIX TPAHCGHOPMATOPOB TOKA M HATIPSAKEHUS

TpanchopMaTopsl TOKa NMpeaHa3HAYEHBI I U3MEPEHUS] TOKa B YCTaHOBKaX
BBICOKOTO HATNPSDKEHUS W W30JSIUU M3MEPHUTEIHHBIX TPUOOPOB M YCTPOMCTB
peNIeifHOM 3alIUThl OT BBICOKOTO HamNpspKeHUs. [IepBUYHBIN TOK MPOXOAHT Yepe3
NEPBUYHYI0 OOMOTKY, BTOPWYHAs OOMOTKAa TOIKIIOYACTCS K H3MEPHUTEIbHBIM
npudopam u pere.

YcnoBus BeiOOpa TpaHchopmaTopoB Toka [21]:

U HOM 2 U HOM .CETH ;

HOM 2 IMAX.PAC‘J’

AUH.CT = IYZ];

Breibupaem TpanchopmaTtop TOKa BCTPOSHHBIM B CHIIOBOHM TpaHchopmaTop

turia TBT-110111300/5 [4] (tabimma 21).

Tabanma 21 - CBogHble TaHHBIE

VYcnoBus BeIOOpa PacuetHble mapameTpbl TBT-110111300/5

U sionr 2 yows.cem U vorr.cern =110xB U sion, =110xB




Vionr 2 Vagax.pacy lssax pacy =149,34 | 1on = 2004

i > iy, = 3394 iy cr = 50k

AUH.CT — V[

Bri6upaem tpanchopmarop Toka thna TIIK-10 nns KPY [4] (Tabnuua 7.2):

Tabnuua 22 - CBOOHbBIE JaHHBIE

YcnoBust BeIOOpa PacuetHble napameTpbl TIIK-10
U sionr 2 yows.cem U vorr.cern =10KB U oy =10xB
Vionr 2 Vagax.pacu lyax.pacy =1444 |10 =1504
Ugnn.cr 2y iy, =8,2xA Upi.or = 29,514

Tpanchopmartop Hanpspkenust (TH) nmpegHasHadyeH aJisi TOHMKEHUST BBICOKOTO
HarpspkeHus 1o 3HadeHus: 100B HeoO6xoauMoro Jjist MUTaHUS TeTeld aBTOMAaTUKH U
CUTHAJIN3AlIUH.

Brioupaem tpanchopmarop Hanpsprerus Tiama HOJI.08-10. [15].

8.3 Boi0op pazbeaunuTeieil u Boikiaouarteseii 110xB

PazpenuHuTEIM NPUMEHSAIOTCS Il KOMMYTAllMM JJIEMEHTOB 1€ IIPHU
OTCYTCTBUM TOKa MW CO3JaHUs BHUJIMMOIO pa3pblBa AJIECKTPUUECCKOW IICIIH.
Pa3beguuauTe M  MOTYT  OTKIIOYATh  HEOOJBIIONW TOK  XOJIOCTOTO  XOJa
TpaHCHOPMATOPOB W JIMHHHM JJIEKTponepenadyd. ITO TI03BOJSET BBIBOJUTH
000pyTI0BaHME JJISI PCBU3HH M PEMOHTA.

BBICOKOBOIBTHBIE 3J1€Tra30BbI€ BBIKJIIOYATEIN MPEAHA3HAYEHBI JJIsI CETEH U
sHeprocucteM ¢ Hamnpsbkennem 110kB  u  wacroroir 50I'm.  Dmera3oBbie
BBIKITFOYATEIIM  WCIIOJIB3yeTCsl Kak OOOpYyJOBaHHE KOHTPOJS H  3aIlHUTHI
OHEPrOCHUCTEM, a TaKXKe€ MOXET OBITh HCIOJB30BaH KaK BBIKIIOYATENh IS

COCANHCHUA OTACIBbHBIX DOHCPICTHICCKUX CUCTCM.



YcnoBus 1715 BIOOpA pa3beAMHUTENECH U BBIKIIIOUaTeneu [15]:

U HOM 2 U HOM.CETI/[;

IHOM 2 IMAX.PAC'J;

JIHH.CT 2 lyrs

Bri6uparto pazseaunurens tuna PH/3.2-110/1000V1 [4].

Tabnuua 23 - CBOOHBIE JaHHBIE

VYcnoBust BeIOOpa PacueTHblie mapameTpel PH/3.2-110/1000Y1
U hionr 2 U wow.cemn U vious.cern =110kB U on =110xB
Lo 2 Vsax pacu Liax paca =149,34 | 1101 =10004
ymer = g iy, = 33,9xk4 iy cr = 80KA

Ha I'TIIT BMecTO oTaenurenss 1 KOPOTKO3aMBIKATENSl YCTAHOBUM 3JIETa30BbIC
BeIKTFouaTenn tuna 3AP1FG-145/EK [4].

Taomuna 2.3 - CBOIHBIE JaHHBIE

YcnoBus BeIOOpa PacuerHpie mapameTpbl BDK-110-40/1250
U sionr 2 yiows.cem U vorr.cern =110kB U sion, =110xB
IHOM 2 IMAX.PAC‘{ IMAX.PAC‘J =149,34 IHOM =16004

= iwz =33,9x4 iMH_CT = 40xA




8.4 Bri0op BeIKII0OuaTe 1€l 10kB

OHpCI{CHI/IM HOMUHAJIBHBIM TOK BBOAHBIX N CCKIIMOHHBIX BBIKJIFOYATEJICH I10

dbopmyie:

S

I HOM.BBIKIT — W (7 . 1)

| - 2875 15659 4.

HOM .BbIKJT \/§ 10’5

[Ipeanourenue oTaaauM BakyyMHbIM BeikItouatesisMm (BB). Ilockonbky u3
BCEX CYIIECTBYIONIMX TUMOB BhIKIOUareneil BB mo HagexxHOCTH, 00CTYKUBAaHUIO
Opy  OKCIUTyaTalluy, JWara3oHaM HOMUHAJIBHBIX — [MapaMeTPOB  3aHUMAIOT
nuaupyomiee nosioxkeHue. CEeKIMOHHBIA BBIKIIOYATEIh BBIOMpACTCS Ha TOK
HanboJiee 3arpy>KEHHOU CEKITUU.

Beioupaem BBOgHOW BbIkIOouaTenb HD4/GT 12.16.25 u  CEKIUMOHHBIM
BeIkirouatessb HD4/GT 12.16.25 [15]. Texuudeckue JaHHBIC:

U, oy =10 kB;
| .0ny =1600 4;
| oromen = 25 k4,
tom; = 0,045¢.

KomnuectBo u MomtHOCTh  TpanchopmatopoB TII u  mpeoOpazoBaTebHBIX
noactanuuii (I111):

-20 tpanchopmaTopoB MomHOCTEI0 2500kBA;

-3 Ttpanchopmaropa 2200kBA  (mocTtaBisieMble B KOMIUIEKTE C
00opyT0BaHUEM ).

-2 tpancpopmaropa 1800kBA  (moctaBisieMble B KOMIUIEKTE C
000pyTI0BaHUEM ).

OnpenenuMm  TOK Juisi  BbIOOpa BBIKJIIOYATEIEH OTXONSIIMX SYEEK IO

MOIIIHOCTH, YCTAaHOBJIEHHBIX MOIITHOCTH TpaHchopmaropos TII u I1I1:

2500
HOM .BBIKJI \/§ 10,5

5000

HOM.BBIKT — \/——

3-10,5

I =137,6 4 -110 paguagbHOU CXEME;

I = 275,25,6 A-110 MarucTpajJbHOU CXEME.



Beioupaem ns orxomsumux sueek TII m IIIT s;mera3zoBbie BBIKIIIOUATENU
HD4/GT 12.06.20 [15].
TexXHUYeCKUe XapaKTepUCTUKMU:

U, on =10 kB;
I on =630 4;
| ioromer = 20 K4,
tomer = 0,045¢.

Ha TII BbiOupaeM KOMIUIEKTHYIO TpaHC(HOPMATOPHYIO TOACTAHIUIO
2KTII10/0,4.
OkoHUaTeNbHBIM BBIOOP KOJIMYECTBA OOOpYJOBaHUS II0 BapuUaHTaM

IMPOU3BCACM Ha OCHOBAHUHU TCXHUKO-3KOHOMUYCCKUX MOKa3aTeseH.

J1eKTP00e30NaACHOCTD

ITo cTeneHn OoMacHOCTH MOPAKEHUS DJICKTPUUECKUM TOKOM 11€X OTHOCHUTCS
K MOMEIICHUSM C TOBBIIIEHHON OMAaCHOCTHIO, TAK KaK BO3MOXXHO OJHOBPEMEHHOE
NPUKOCHOBEHHE  4YEJOBEKa K  HMMEIOIIMM  COCAMHEHME € 3eMJIeH,
METAIOKOHCTPYKIIMN 3/1aHUS C OJHOW CTOPOHBI, U METAJUIMYECKUM KOPIYyCOM
000pyTI0BaHUS C JPYTOM.

Cornacao I'OCT 12.2.007.0-75, knacc 3JAEKTPOTEXHUYECKUX H3JCIHUN 10
criocoOy 3aluThl YeI0BeKa OT MOPAKECHHS IICKTPUUSCKIM TOKOM COOTBETCTBYET |
KJIacCy, TaKk KaK M3JeIUs UMEIOT pad0ouyIo U30JIAIUIO B 3a3eMJICHHE.

CyIiecTBeHHYI0 POJIb B 00ECICYCHUH DJICKTPOOC30MACHOCTH, WIPAIOT H
crienuPpUIeCKre YCIOBHSA, B KOTOPBIX JKCILIyaTHPYETCS 3JICKTPOOOOpyaOBaHUE:
TOBBIIIICHHBIE BJIAXKHOCTh W TEeMIIEpaTypa, HaJWuhe XMMHYECKU aKTUBHBIX CpE]l,
TOKOIMPOBOASIIME MoJibl. [loaTOMy BBIOOp TEXHHMYECKHX CIOCOOOB W CPEJCTB
3aIUThI, TMO3BOJSIONIUX OOECIEUYUTh BBICOKHI YPOBEHBb 3JIEKTPOOE30MacHOCTH
JIOJIKEH MPOBOJAUTHCS COIVIACHO [5] ¢ y4ETOM Kjacca MOMEIICHUM MO OMAaCHOCTH
MOpaXKeHUsI TOKOM: O€3 IMOBBIIICHHON OMAaCHOCTH, C MOBBIIIEHHOW OIAaCHOCTHIO,

0c000 OITacHbIE.



Hns  obecneyenust Oe3omacHOW  pabOThl € 3JIEKTPOOOOPYAOBAHUEM
INPUMEHSIOTCA  CIEAYIOMIME TEXHUYECKHE CHOCOObl M CpEACTBA: 3aIUTHOE
3a3eMJICHUE; 3aHyJE€HHE; BbIPABHMBAHHWE IIOTEHLMAJIOB; MaJlo€ HaIpsHKCHHUE,
ANEKTPUUECKOE  pa3feleHue  CeTeil; 3alIMTHOE  OTKJIIOYEHHE; W30S
TOKOBEIYIIUX 4YacTel; HCIOIb30BaHUE O000J0UYeK U OJIOKUPOBOK; CpEICTBa
3aIlUTHI U MPEJOXPAHUTENbHBIE IPUCTIOCOOICHNUS.

B cootBercTBUUM € [S5] HEOOXOIMMO 3a3eMIISITh KOpITyca 3JEKTPOYCTAaHOBOK,
TpaHC(POPMATOPOB, aNmnapaToB, CBETHJIBHUKOB, MMPUBOABI DJIEKTPUUYECKUX MAIIIWH,
000J104KHK Kabelel, KapKachl paclpeeUTeNbHbIX IUTOB U T.1. B ceTsx Bbie 6 -
35xB wHe#Tpane wu3onupoBaHa (coBpeMenHoe HaszBaHue IT) 3anynenue wu
3a3€MJICHHE HCIIOIb3YIOT B ISTUIPOBOJHBIX ceTAX HamnpspkeHueM no 1000B c
rIIyX03a3eMJICHHOW HeTpanpio (coBpemMeHHoe Ha3zBanue TN-S). 3aHyneHue npu
3aMbIKaHUM (a3bl Ha KOPIYC JOJDKHO oOOecrneunTh cpadaThbiBaHUE 3alUTHI
(mpemoxpaHUTENs UM aBTOMAaTa) U aBTOMaTHYECKOE OTKIIOYEHUE MOBPEKICHHOM
YCTAHOBKM OT MHTAKOUIEH CETH. 3aHYJICHUIO MOMJIEkKAT TE€ K€ METAUINYECKUE
HETOKOBEAYIIME YaCTU JIEKTPOOOOPYAOBAHUS, YTO U MPH 3a3emiieHuu. M3omsmms
TOKOBEIYIIUX YaCTEH C UCIOJIb30BAHUEM JTMDIICKTPUUECKUX MATEPUATIOB SIBIISETCS
OIHUM M3 OCHOBHBIX METOJIOB 3aIIHUTHl OT MOPAaKEHHS DJIEKTPUUECKUM TOKOM. B
COOTBETCTBUM C [5] BeIMYMHA COMPOTUBIICHHS H3O0JISIIIUM TOKOBEIYIIMX YacTen
JUISL  paclpeleUTEIbHbIX IIUTOB, TOKONPOBOJOB, KaTyII€K, MAarHUTHBIX
mycKaTele W aBTOMaToB, paborarommx npu Hampspkenuu ao 1000B, gomxHa
OobiTh He MeHee 0,5MOwM. [l moBbImIeHUS O€30MaCHOCTH HCIOJIB3YIOT TaKKe
JBOMHYIO M30JS1UI0 (paboyas - Ha TOKOBEAYIUMX YacTAX U CIOM H30JSILUU U3
MOJMMEPHBIX MaTEPUaJOB HA T€X METAUIMYECKUX YACTIX AJIEKTPOOOOpYyI0BaHMUS,
KOTOpbIE MOT'YT OKa3aThCsl IO HANPSIKEHUEM B cilydae mpooOos). s 3Tux xe
Hesneil kopryca 3JeKTpooOOpyAOBaHUs, PYKOSTKH, M30JUPYIOIIME BTYJIKH U T.II.
M3rOTABJIMBAIOT U3 IJIACTMACCHI.

3alUTHOE OTKIIFOYEHHE 3IEKTPOYCTAHOBKH MJIM yYaCTKA SJIEKTPUUECKOM CETH
npu mnpodoe ¢a3pl Ha KOPIYC, CHUIXKEHUHM COMNPOTUBICHHS uW30JALMu (a3

OTHOCHUTCIIbHO 3CMJIM MJIM IIPpU IIOABJIICHHMHU B CCTH 0o0Jj1ee BBICOKOTO HaIIPSKCHUA



UCIIOJIB3YETCSI B CETAX JIO0OTr0 HANpSIKEHHS KAk C HM30JMPOBAHHOM, Tak M C
[JIyX03a3€MJICHHOU HENTPAJbIO.

3azemuienne. HasHaueHwe 3alIMTHOrO  3a3€MJICHUSI -  YCTpaHEHHE
OMMACHOCTU TMOPAXKEHHUS TOKOM B CJlIy4yae [MPUKOCHOBEHUS K  KOPILYCY
AJEKTPOYCTAHOBKM M JAPYTMM  HETOKOBEAYIIUM METAJUIMYECKUM  YacTsM,
OKa3aBIIUMCS IO/l HAMPSHKEHUEM BCJICICTBUE 3aMbIKaHUS HA KOPITYC U IO JIPYTUM
pPUYHHAM.

[Ipennonaraercs coopyxkenue 3azemiurens TII ¢ BHEIIHEW CTOPOHBI 34aHUS
C pPACMOJOKEHUEM BEpPTUKAIBHBIX 3JEKTpoJoB mo nepumerpy. Cormacuo [1YD
PEKOMEHJyeT B KaueCTBE MCKYCCTBEHHOTO 3a3e€MJIUTENI NPUMEHSTh KPYTIyro
crasb d >16Mm 1 mmHa 1=5 - 10M.

B kadyecTBe BEpTHKAIBHBIX 3a3€MIIMTENICH MPUHUMAIOTCS CTaJIbHbBIE CTEPKHU
auaMeTpoM 16MM U JITMHOM S5M., KOTOpBIE TMOTPYXKAKTCA B TPYHT METOJO0M
BBEpTHIBaHUS. BepxHue KOHIIBI 3JIEKTPOIOB pacroiaraiTcs Ha riayoune 0,7M oT
NOBEPXHOCTH 3eMiu. K HHM NOpHUBapuBalOT  TOPU3OHTAIBHBIE SJIEKTPOIBI
CTEP>KHEBOI'O TUIIA U3 TOM K€ CTalH, YTO BEPTUKAJIBHBIEC AJIEKTPOAbl. BHYTpEeHHss
CETh 3a3€MJICHHSI BBINIOJIHSETCS TOPU30HTAIBHOM 10J10coi 40x4MmM.

ConpoTuBieHue  3a3eMSIIOIIEro  ycTpodcTtBa  corjacHo  IIYD s
AIEKTPOYCTAaHOBOK HampspkeHueM 10 1kB He momkHo ObITh 60mbI11e 40M, TO3ITOMY
3a  pacueTHoe compotuBieHue npuHuMaeM R3=40OM. ComnpoTuBieHue
HMCKYCCTBEHHOI'O 3a3€MJIMTENS, MPU OTCYTCTBUU €CTECTBEHHBIX IPUHUMAETCS
PaBHBIM JIONYCTUMOMY CONPOTUBIICHUIO 3a3€MJISIFOILIETO YCTPOMCTBA:

Ru = R3s =40m.

Ornpenensiercs CONPOTUBIECHUE OJHOTO BEPTUKAIBHOTO 3a3emuntens [11]:

r,=03-p-k, (12.1)
rZie p - yAeIbHOE COMpPOTUBICHHE TpyHTa (cyrimHOK — 100)

Keesa - KO pumment cezornnoro mamenenus (s |l kimMatndeckoir 30HBI)

npuanMaetcs K.=1,5 [11].

r,=0,3-100-1,5=450m,



S =12x8M.

noocm
KonnuecTBo BepTUKaIBHBIX 3a3eMIUTENCH 0e3 yueTa sxkpanupoBanus [11]:

N =?=11,2z12mm.

KonnuecTBo BEpTUKAIBHBIX 2JIEKTPOJOB C YUYETOM dKpaHupoBanus [11]:

N =N (8.3)
Ur;

N, =—==16wum,
0,75

riae 7, — KoddPUIMEeHT UCTIOIb30BaHUs BEpPTUKAIBHOTO dekTposa [11].
Tak kak koHTypHOE 3V pa3meniaercs Ha pacCTOSIHUM 1 M OT CTEH 34aHus U
TII mnpucTpoeH K IIaBHOMY 3J]aHUIO, TO JUIMHA MO TIEPUMETPY 3aKJIaJKud paBHA
[11]:
L, =(A+2)-1+(B+1)-2 (8.4)

L, =(12+2)+(8+1)-2=32xu;

Paccrosinue Mexay aJeKTpoJaMu YyTOYHSETCS ¢ y4eTOM (OpMbI OOBEKTA.
[lo yriam cTaBsT MO OHOMY DJIEKTPOAY a OCTABIIHUECS MEXKTy HUMH.
YTounsiercs k03P PUIUEHT UCTIONb30BAHUS:

n,.=F(xontypnoe; 1; 8) = 0,52 [11].

Omnpenensiercs yTOUHEHHBIC 3HAYCHUS COMPOTUBICHUA BEPTUKAIBHBIX

Y TOPU3OHTAJIBHBIX ANIEKTPoaoB [11]:

0.4 2.2
R,.= ok -l n 8.5
T P (65)

rae b — mmpuHa MOIOCH CTANN I TOPU3OHTAIILHOTO AJIEKTPO/IA, M.
t — rmyOuHa 3a710KEeHHSI TOPU30HTAILHOTO AJIEKTPOA, M.

2
R, =24 40.15.19 232
32-0,52 0,04-7

=170wm;

OmnpenensieM pakruueckoe conpotusienue 3Y [11]:



R, R
R B I
V.@ RB+RF

(8.6)

1.7-3

= =1370m.
M 1743
I[To [1] nmomyckaercsi compoTUBJICHHE 3a3eMjieHUs He Oosee 40M, a

dakTudeckoe nonyuuiock 1,370M crnenoBarensHo, 3Y 3¢ HEeKTUBHO.

Cxema 3a3eMJyIeHHs Ipe/ICTaBlieHa B rpaduuecKoil YacTH.

11.4.2 MosHue3amuTa. 3aluTa 3aHUNA, COOPYKEHUU OT MPSIMBIX YAapOB
MOJIHUM M BTOPUYHBIX €€ TPOSBJICHUN BBIMOJHEHA T[I0 MHCTPYKIUU TIO0
OPOCKTUPOBAHUIO W 3alIUTE OT MOJHUM 3AaHui U coopyxenuii, CO 153-
34.21.122-2003.

NHTeHCUBHOCTH  T'pO30BOM  jestenbHOCTH B peruone  40-60r/rog.

- 3€MHOM IMOBCPXHOCTHU B MCCTC

CpenHerogoBoe 4YUCIO yIapoOB MOJHHUN B 1kM
PacIoioKeHHs YCTaHOBKH N=06.

B cootBercTBHM ¢ [19] 3manne oTHOCUTCA K coopyxenusiMm III kaTeropuu u
MOJJICKUT 3aIIUTE OT MPSAMBIX YAAPOB MOJIHMHU U OT 3aHOCA BBICOKUX MOTEHIIMATIOB
10 HA3€MHBIM (HaI3€MHbBIM ) METAITTIMYECKUM KOMMYHUKALIHASIM.

[To BeposITHOCTH BBI3BAHHOTO MOJHHEH MOXKapa UM MaciiTada BO3MOMXKHBIX
pa3pylIEHUH WU CIIOKHOCTH MOJIHUE3AIIUTHBIX YCTPOMCTB, MPOCKTHUPYEMBIA ILEX
OTHOCHUTCSI K Kateropuu mnoxapoonacHoctd I'. IlocimenctBust ymapa MOJHHUM -
JOTIOJIHUTEIIbHBIE TOCIEACTBUSI, 3aBUCSALIME OT YCIOBHI NPOU3BOACTBA - OT
HE3HAYNTEIBHBIX TMOBPEXKICHUN 10 OOJBIIMX YIIEpOOB M3-3a MOTEPh MPOTYKIIUU.
Cornacao [19] onpenenén tun monHue3anutol b, kareropus IlI.

JI71s1 3a10UThI OT IPSIMBIX YAApOB MOJHUU HA KPOBJIE 3aHUSI IPEAYCMOTPEHO
YCTPOMCTBO MOJIHUETIPUEMHOW CETKU. MOJHHENpUEMHas CETKAa BBINIOJHEHA W3
CTaJbHOW OLMHKOBAaHHOW IMPOBOJIOKM JUAMETPOM 8MM. M YIIOKE€HA Ha KPOBIIIO
3maHus HemocpeacTBeHHO. CeTKa MMEeT sTYCHKH IUIONaabio He Oosee 36KkB.M (6X6

M) V3nbl ceTku COCAHWHCHBI IIPHU IIOMOINK CBAPKH. B kauectBe TOKOOTBOOOB OT

MOJIHUETIPUEMHOM CETKU MPEAYCMOTPEHBI OIMYCKH W3 KPYIJIOH OLUWHKOBAHHOU



CTalIu AUAMETPOM 8MM, MPOKIAAbIBAEMBIEC 10 HAPYKHOW CTEHE, U COECAUHEHBI
3a3€MJIMTEIIEM Ha PACCTOSHUM HE MEHEE 25M ApYT OT Apyra.

B kadecTBe 3aszemudTens NPEAYCMOTPEH MPOTSKEHHBIM 3a3€MIIMTEND,
BBIITOJIHEHHBIN U3 CTAJIIBHON MONO0CH 4x40, yn0KEHHOM B TpaHILIEE MO MEPUMETPY
3nanud Ha riyoune 0.7M U UMEIOIIMKA BBIBOJbI HA TOBEPXHOCTH ISl COETMHEHHUS C
TOKOOTBOJaMU. MOIHMEIpUEMHAs CETKAa COEAUHEHA TOKOOTBOJAAMU C apMaTypou
KOJIOHH.

Cxema MOJIHUE3AIIUTHI IPE/ICTaBlIeHA B IpapUUYECKOM YacTu.



3akJgauyeHue

B oruere mnmo mnpenIMIUIOMHOM TMPAKTHKE, TEMOW KOTOPOrO SIBISETCS
aJIeKTpOoCHa0XkeHue nponsBojicTBa npeanpusitus AO "["azcrpoiineTans' ropoj
Tyna, ObUTM pacCMOTPEHBI CIEAYIONIUE BOIPOCHI: KpaTKWE CBEIEHUS O
MIPOEKTUPYEMOM TPEANPUATAM M O IUTAIOLMIEH HSHEPrOCUCTEME, OIMCAHUE
TEXHOJIOTUYECKOTO0 MpoIecca, BbIOOP HOMHHAIBHOTO HAIpPSKEHUS, pacyeT
AJIEKTPUYECKUX HArpy30K MPEINPUITHS, KOMIEHCAM PEAKTUBHON MOUIHOCTH
C TOMOIIBIO KOHJEHCATOPHBIX YCTAHOBOK, BBIOOP MOIIHOCTH CHJIOBBIX
TpanchopmatopoB ['TIIl u BHYTpHU3aBOACKMX MOJACTAHIIMN, BBIOOpD CEUCHUS
MUATAIONIEH JIMHUU HanpsbkeHueM 10 U Beimie 1000B, pacueT TOKOB KOPOTKOTO
3aMBbIKaHUS, C YYE€TOM BEJIMYMH TOKOB KOPOTKOTO 3aMbIKaHMsI BBIOPAHO
obopynoBanue. IlpousBeneH BbIOOpP ONTUMAIBHOTO BapUaHTa  CXEMbl
BHYTpHU3aBOJICKOW ceTu. [l obecrnieueHus HaASKHOCTH U 0€30MaCHOCTH

IMPUMCHCHBI CPCACTBA 3aIIIUTLI 1 ABTOMATHUKMU.



4. 3aka4yeHue PYKOBOAUTEA OT OpraHu3alumn

B xome mpoxoxkaeHWs TPaKTHKH CTYICHT NpPOSBUI ce0sS KaK OTBETCTBEHHBIH W
WCTIOJIHUTENBHBINA paboTHUK. OH OBICTPO OCBOMJI OCHOBHBIE OOS3aHHOCTH DJIEKTPOMOHTEpA H
IIPOJIEMOHCTPUPOBAJI YBEPEHHBIE 3HAHUSI TEOPETUUYECKUX aClEeKTOB cBoel npodeccuu. [GNO
CTy/IeHTa] aKTHUBHO YYacTBOBAJ B pa3IMYHBIX BHUAAX pPa0OT, CBA3AHHBIX C MOHTAXKOM,
SKCIUTyaTaIlMel 1 PEMOHTOM AJIEKTPHUECKUX CETeH M 000py/I0BaHMS.

OcHOBHEIE 3aaa4u, BBIMOJIHCHHBIC CTYACHTOM!

=

VYyacTre B MOHTaXKE U JACMOHTAXKC SJICKTPUICCKHUX cereit PA3JIMYHOTO HAITPAKCHUA.

2. Tlpoenenne mpoPHUIAKTHUECKIX OCMOTPOB U TEXHHUYECKOTO OOCITY)KUBAHUS

AIEKTPOOOOPYIOBAHUS.

JlnarsocTuka u ycTpaHEHUE HEUCIIPABHOCTEN B AEKTPHUECKUX CETSIX U 000PYT0BaHUH.

4. Oka3aHu€ TEXHUYECKOH TMOJIEPKKH OTIEpaTopaM U IPYruM COTPYAHUKAM IO BOIIPOCaAM
9KCIUTyaTaIH 3JIEKTPOOOOPYAOBAHHUS.

5. CoOmrogenue Bcex TpebOBaHUM O€30MTaCHOCTH U HOPM OXpaHbI TPY/Ia.

Oco0oro BHHMMaHHUSI 3acClIy’)KHBa€T YMEHHE CTYyJIEHT paboTaTb B KOMaHJE, OBICTPO

w

HaXO0OUTh O6H1PII>1 A3BIK C KOJIJIETaMU W MPOSABIATE MHUIUATHUBY B CJIOXKHBIX CUTYyallUAX. Ero
MOJIXOJ K BBITIOJHEHUIO 33/1a4 OTJINYAJICS TOYHOCTHIO M aKKYpPaTHOCTBIO, YTO ITOJIOKUTEIHEHO
CKa3aJI0Ch Ha Ka4eCTBE BBIMTOIHIEMBIX Pa0OT.

3a BpeMsl TPOXOKICHUS MPAKTHKH CTYAEHT MPOJAEMOHCTPHUPOBAT BBICOKHI YPOBEHb
JTUCITUTITMHUPOBAHHOCTH W HaAeKHOCTH. OH cTporo coOmoman rpaduk padOThl U Bce
BHYTPEHHUE PETIIAMEHTHI IPEIIPUATH. Takke OTMETHM €ro rOTOBHOCTh K CaMOOOpa30BaHUIO

" CTPEMIICHUC yFJIY6JI$ITb CBOM 3HAHHS M HABBIKHA B 00J1aCTH OJICKTPOMOHTAaXKa.

OOyuaromuiics Mo UTOraM MPOM3BOJCTBEHHOH (MPEIMIUIOMHOM) MPAKTUKU 3aCTY>KUBAET

OIICHKY « »,

N.O. @amumus pyKoBOAUTEIS

TIPaKTHUKHU OT OpraHu3alin

MII




5. OcHoBHbBIE PE3yJbTaThl BLINIOJHCHUSA 3aIaHUA HA NIPAKTUKRKY

B sToMm pa3znene oOydarommiicss OMUCHIBACT PE3yJIbTAaThl aHATN3a (AaHATUTHYECKON YacTH
paboT) M pe3yabTaThl PeICHHs 3a4a4 10 Ka)X/I0OMY M3 IIYHKTOB 33J]aHUs Ha IIPAKTHKY.
Texct B Tabnuie nabupaercss mpudrom Times New Roman, pazmep 12, opopmienne —

00BIYHOE, MEKCTPOYHBII HHTEPBAI — OAMHAPHBII, OTCTYI MIEPBOM CTPOKHU ab3ara — HeT.

Pe3y.m,TaT1,1 BBIINMOJIHCHHUSA 3a/ITaHUA 110 MPAKTHKE

AO '"T'azctpoitnerans" ropon Tyma, CkyparoBckas yi., 1.108 3apeructpupoBana
15.07.2002 perucrpatopom YIIPABJIEHUE ®EJIEPAJIBHOM HAJIOI'OBOI
CJIVXBBI TI0 TYJIBCKOM OBJIACTU. PykoBoauTenh OpPraHM3aIMH: IeHEpPaTbHEIH
nupektop Minbun BaieHTnH MuxainnoBuu.

OCHOBHBIM BHUJIOM JIEATEIBHOCTH sBJsIeTCA [Ipon3BOACTBO Tra3oreHepaTtopos,
anmapaToB JUTSl TUCTHUIIAHA ¥ (UIBTPOBAHUS, 3aPETHCTPUPOBAHBI 33 JOMOJTHUTEIBHBIX
BHJIA NESITSIIbHOCTH. Opranuzanuu AKIIMOHEPHOE OBIIECTBO
"TASCTPOMJIETAJIB" npucsoerst MHH 7107003737, OT'PH 1027100964560, OKIIO
00153229.YckopeHue Hay4IHO-TEXHHYECKOTO IpOrpecca JUKTYeT HEeOOXOIUMOCTh
COBEPIIICHCTBOBAHUS TPOMBIIINICHHOW 3JICKTPOIHEPTCTHKHU: CO3/JaHUS SKOHOMHYHBIX,
HAJEKHBIX CHUCTEM OJIIEKTPOCHAOKEHHSI MPOMBIIUICHHBIX MPEANPUSATHH, OCBEIICHHUS,
ABTOMATU3UPOBAHHBIX  CHUCTEM  YOpPABIECHUS  OJJEKTPUYECKUMHU  MPHUBOJAMU U
MIPOM3BOJICTBEHHBIMH  TPOIIECCAMU;  BHEJIPEHHE  MHUKPOIPOLIECCOPHON  TEXHUKH,
9JIeTa30BOTO M BAKyyMHOTO  DJEKTPOOOOPYAOBAaHMS,  HOBBIX  KOMIUIEKTHBIX
peoOpa3oBaTeNbHBIX YCTPONCTB.

Tak s snekTpocHaOXKeHHS — MPEANPUSTHS UCIIOJIb30BaHO  HOBeifiee
000pyI0BaHHE TAKMX M3BECTHBIX PHPM Kak Siemens.

Jis  pacnpeneneHusi SIEKTPOSHEPTUU C LEHTPAIbHOIO paclpeAeTuTeIbHOTO
nynkra (L[PII), a Tak >xe moHU3HWTENbHBIX TpaHchopmaTopHbx moacTaHiuid (TII)
WCIIOJIb30BAaHbl SYEHKU C BBIKATHBIMU BAaKyyMHBIMHM BBIKJIIOUATEISIMH, IJIs Tepeaadu
aneKkTpol’Heprun HanpspkeHueM 10kB ucrosib30BaH kabesb CHIMTOTO MOJMATHIIEHA, YTO
3HAYUTENIBHO TIOBBIMIAET HAJASKHOCTh U 0€30MacHOCTh AyeKTpocHaOxeHus. Jls
KOHTPOJIs, 32 MOTpeOIseMoi SHepruel Ha siueikax BBOJOB YCTaHOBJICHBI CUCTYUKH TUIIA
«Mepkypuit 230 ART-00PCIGN» , a Ha oTxoasmux quHusx cuetdyuku «1[D 6823M 0,5-
7,5-T-1H-4V 1».

JlanHbIe 110 OecnepeOOMHOCTH IEKTPOCHAOKEHUS M XapaKTEPUCTUKA CPEIbI IIEX0B
npuBeeHbl B Tadnume 1.1.

Tabnuna - JlanHble o OecniepeOOMHOCTH ANIeKTpOCHA0KEHUS

Ne

Hexa Kareropus p XapaKTepuCTHK
HawnmenoBanue 3JIEKTPOTIOTPEOIIEHN r a

1o s KBr cpeabl

TUIaHy p
[MoaroroBurenbHBII
1 8 I 26809 | moxapoomnacHas
nex
. 6632
2 CO6opouHbIil 1EX I 5 ’ HOpMaJbHas




5051,
4 Iex BynkaHu3zanuu I 5 Io>KapoonacHas
) Temnosneprouex I 7500 HOpMaJbHast

Jlarnble 0 OecTiepeO0MHOCTH IEKTPOCHAOKEHUS, XapaKTEPUCTHKY CPEIBI IIEXOB U
0COOEGHHOCTH TEXHOJIOTUYECKOTO TIpolecca OyAeM Yy4YUTHIBATh B JAJbHEHIIEM IpH
BBIOOPE DTEKTPOOOOPYAOBAHUS JUTSI AIEKTPOCHAOKEHUS TPEIPUSATHS .

OCHOBOH palMOHAJIbHOIO pEIIEHHsS BCEro CJIOKHOTO KOMIUJIEKCAa TEXHUKO-
SKOHOMMYECKHUX BOIPOCOB IpPHU IMPOEKTHUPOBAHUM AIIEKTPOCHAOKEHUS COBPEMEHHOTO
MIPOMBIIIJIEHHOTO IPEINpUSITUST ABISETCS MPaBUIbHOE OINpPEAETICHHE 05KHJIaeMBbIX
(pacueTHbIX) DJJIEKTpUUYECKHX Harpy3ok. OmpenesneHne dIEKTPUUYECKUX Harpy3oK
SBJISIETCS TE€PBBIM JTAalOM IPOEKTHUPOBAHUS JIIOOON CHCTEMBI AIIEKTPOCHAOKEHHUS.
3HaueHus IEKTPUUECKUX HArpy30K OINpeAessieT BEIOOP BCEX IEMEHTOB MPOEKTUPYEMOM
CUCTEMBI IEKTPOCHAOKEHUS M €€ TEXHUKO-3KOHOMHUYECKHe rnokazarenu. OT npaBuIbHON
OLICHKM O0XMJA€MBIX HAarpy30K 3aBHCST KalnuTajbHble 3aTpaTbl B  CHCTEME
ANIEKTPOCHAOXKEHMS, pacxojJ LBETHOIO MeTajula, [OTepU  DIEKTPOIHEPTUu U
AKCIUTyaTal[MOHHbIE U3AECPKKH.

Ecom B pacuerax Oyzer pomyuieHa oOImMOKa B CTOPOHY YMEHBIICHHS
ANIEKTPUYECKUX Harpy3ok, TO OTO BBI30BET IIOBBIIIEHHbIE PACXOJbl Ha MOTEPU
JNIEKTPUYECKOM  DHEPTMM B CUCTEME  DJIEKTPOCHAOKEHMs,  YCKOPUT  M3HOC
3NEeKTpOOOOPYIOBAaHUS, MOXKET OrPaHUYUTh MPOU3BOAUTEIHHOCTh, KaK OTAEIbHBIX
arperatoB, Tak M Bcero npennpustus. [lostomy morpeOyercs BcKope Mocie BBOJA
MPEANPUATHS B SKCIUTYaTallUi0 YBEIMYUBATH CEUEHUE MPOBOJIOB ANEKTPUUECKUX CeTell U
3aMEHSTh 3JEKTPooOOpyAOBaHKE 00Jiee MOIIHBIM, YTO JOCTATOYHO TSDKEJO U CIOXKHO B
YCIOBUSAX SKCIUTyaTaluu. M3nuiiHee yBeTUUYEHHE PACUETHBIX AJIEKTPUUYECKUX Harpy3ok
MoBJIeYeT 3a coOOM yBeIMYEHHE KalNUTaJbHBIX 3aTpaT M HEMOJHOE HCIHOJIb30BaHUE
3NIeKTpoOOOpYyIOBaHUs U TMPOBOJHUKOBOTO Marepuaia. B psjge ciydaeB 3TO MOXET
MIPUBECTH TAKXKE K POCTY MOTEPh JIEKTPOIHEPTUU.

B cucreme s1exkTpocHaOXeHUS MPOMBILIJICHHOTO MPEIIPUSTHS CYIIECTBYET
HECKOJIbKO XapaKTEePHBIX MECT OINpEIeNICHUS PAaCUETHBIX AIEKTPUUYECKUX Harpy3ok. B
3aBUCHUMOCTH OT MECTa OIpEAETCHHs] PACUETHBIX HArpy30K M CTaJUH MPOEKTUPOBAHUS
MPUMEHSIOTCS M METOJAbl Tojcuera, Oojiee TOYHBIE W YHpOILIeHHble. B maHHOM
JUIUIOMHOM IPOEKTE OMpECIICHNE PACUYETHBIX HArpy30K MbI MPOU3BEIN HECKOJIbKUMU
METO/IaMU:

-7l CHJIOBBIX OOIIETPOMBINIJICHHBIX YCTAaHOBOK IO YCTAHOBJIEHHOW MOIIHOCTH,
ko3¢ duImeHTy cupoca;

-7 DJEKTPUYECKUX OCBETUTENIbHBIX YCTAaHOBOK II0 YAETbHOM Harpyske Ha
€IMHUIlY POU3BOACTBEHHOM MIIOIIAIH.

OmnpezeneHne EeKTPUYECKUX Harpy30K MPOU3BOAUTCS B CBSI3U C HEOOXOUMOCTbHIO
BbIOOpAa KOJMYECTBA M MOLIHOCTH TpaHC(OPMATOPOB, MPOBEPKH TOKOBEIYIIMX
JJIEMEHTOB M0 HAarpeBy W TMOTEpU HAIpPsDKEHUs, MPaBUIBHOTO BHIOOpa 3aIIMTHBIX
YCTPOMCTB ¥ KOMIIEHCUPYIOIINX YCTaHOBOK.

Pe3ynbrarhl pacyeToB Harpy3oK SIBISIOTCS MCXOJHBIMM MaTepUalaMH JUIsl BCETO
MOCJIEAYIOLIETO TPOEKTUpOoBaHus. [l ONpeneneHus pacueTHBIX HArpy3ok Tpymnn
MPUEMHUKOB HEOOXOJAMMO 3HaTh YCTAaHOBJICHHYIO MOIIHOCTh (CyMMa HOMHHAIBHBIX
MOIIIHOCTEN BCEX DJIEKTPONPUEMHUKOB TPYNIBI) M XapaKTEP TEXHOJIOIMYECKOTO
nporecca.

PacueTHast Harpy3ka ormpenensercsi Uii CMEHbl C HauOOJIBIIMM MOTpebIeHUEM
SHEPTrUM JIaHHOMW TPYNIbI 3JEKTPONPUEMHHUKOB, LIEXOM WM MPEANPUITHEM B LEIOM IS



XapakTepHbIX CyToK. OOBIYHO Hamboyiee 3arpy)KeHHOH CMEHON SBISIETCS CMEHa, B
KOTOPOM HCIOIb3YyeTCsl HauboJIblliee KOJIMYECTBO arperaTtoB (JIHEBHAs).

OCHOBHBIMU HCTOYHHUKAMM D3JIEKTPOCHAOKEHUS MPOMBILIUICHHBIX IPEANPUATHH
SBJIIIOTCSL ~ SHEPrOCHCTEMBI. Jns  nosbimieHust  3QQEKTUBHOCTH  CHUCTEMBI
AIIEKTPOCHAOKEHNUS M SKOHOMHUH JJIEKTPOIHEPTUU TPH €€ TMPOCKTUPOBAHUH CIIEAYET
CTPEMHTBHCS K COKPALICHHUIO YUCIIA CTYIIEHEH TpaHCPOpMAaLKH, TIOBBIIISHUIO HAPSHKEHUS
MATAIOIIEN CETH, NPUMEHEHUI0 MaruCTPAJIbHBIX JMHUN M TOKONPOBOJOB. Ecim npwu
B3aMMHOM PAacIIOJIOKEHUH MTPOU3BOJACTB U MOTPEOIIEMON MU MOITHOCTH ONTHMAJIbHOE
YUCI0 MOHM3UTENBHBIX noactadiuid 110...220/6...10kB oxa3siBaeTcst OOJIbIIIE €IUHMIBI,
TO 1O TEPPUTOPUU NPEANPUATHS CIEAYeT MPOJIOKHUTH BO3MyHmIHYI0 jguHuio (BJI) wmum
KaOelbHYIO0 BCTaBKY C OTBETBJIEHUSAMU K MOJICTaHIUAM Tiryookoro BBoja (I1I'B), kotopsie
pacrmojiaraloT B IEHTpax Harpy3oK Ipyll LEXOB, TEPPUTOPUAIBHO 00OCOOJIEHHBIX Ha
MaHHOM mpennpustuu. Ilpu 3TOM pacnpenenuTenbHbIE YCTPOICTBA HANpsSHKEHHEM
6...10xB III'B ncrnonb3ytoT B kauecTBe pacnpenenntenbHbix myHKToB (PII) nexos.

HanpspkeHne KaXaoro 3BeHa CHUCTEMBI AJIEKTPOCHAOKEHMSI HYXKHO BbIOMpaTh C
Y4ETOM HampsKEeHUI CMEXHBIX 3BEHbEB.

Boibop HampspkeHusT MUTAIONIE CceTH MPOBOASIT Ha OCHOBAaHUM TEXHUKO-
SKOHOMMUYECKUX CPaBHEHUH BapUaHTOB B CIIy4dasix, KOra:

- UMeeTCsl BO3MOXKHOCTh MOJIY4YEHHUS SHEPTUU OT UCTOYHHMKA MUTAHUS MPH JIBYX U
0oJiee HAMPSHKEHUSX;

- TpeAnpusATUe ¢ 0OJIBIION NOTPeOIIEMON MOIIHOCTHIO HYX/IA€TCSI B COOPYKEHUU
WO 3HAYUTEIBHOM  pPACHIMPEHUM  CYLIECTBYIOUIMX  PAaWOHHBIX  MOJCTaHUUH,
ANIEKTPOCTAHLIMN WIIH COOPYXKEHHUS COOCTBEHHOMN ANIEKTPOCTAHIINU;

- UMEETCS CBSI3b JEKTPOCTAHIIUN MPEANPUIATHI C pAHOHHBIMU CETSIMHU.

[IpenmoureHrue OTAAIOT BapHaHTy C 0oJiee BBHICOKMM HANpsDKEHUEM, Jake IMpHU
SKOHOMHYECKHX MPEUMYILECTBaX BapHaHTA C HU3KUM U3 CPAaBHMBAEMBIX HANPSKCHUN B
npenenax a0 S...10% mo npuBeIeHHBIM 3aTpaTam.

Ha nmepBbIXx cTyneHsix pachnpeieneHus SHEPrUM s NHUTaHUA  OOJBIINX
npeanpuatuil npumensitor Hanpsbkenus 110, 220 u 330xkB. Hanpspokenue 110kB — npu
notpebnssemorr momHOCcTH 10—150MBA, Hanpspkenune 220kB u BhImIe 1eaecooOpa3Ho
MIPUMEHSTH MPpHU NOoTpebasieMoit MmomHocTH 6oee 120—150MBA.

Ha ocHoBanum 4ero, a Tak K€ YYUTBIBas MECTOPACIOJIOKEHUE MPEIIPUATUS
HaxoJAILIErocss TEPPUTOPUAIIBHO B 30HEe HIDKHEKaMCKMX pPallOHHBIX BIIEKTpOCETEn
(ucnonp3yromux HanpspkeHue 110kB), To ang mepBoil CTyNEeHU SIEKTPOCHAOKEHUs
npennpustus [IMK BoiOupaem Hampsokenue 110kB (pacueTHas MOIIHOCTD TIPEITPUSITHS
25MBA).

Pacuer TOKOB KOPOTKOIO 3aMbIKaHHs IMPOBOJUTCA JJsl BbIOOpA BBHICOKOBOJIBTHOTO
o0OpyIOBaHUSA M [UId HPOBEPKU YYBCTBUTEIBHOCTH M CEJIEKTUBHOCTH 3alMTHI Ha
XapaKTEPHOM YYacCTKE BHYTPU3aBOJICKOM CETH.
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Pucynox 6.1.-Cxema 3amenenus

VcxoaHble qaHHbIe I pacuéTa mapaMeTpOB CXEMbI 3aMEIICHHS:

Cucrema C: MomHoCTh Tpex($ha3HOro KOPOTKOTO 3aMbIKaHHsI HA CTOPOHE BBICIIIETO
HanpspKeHus noactanmuy sueprocucremsl S = 3500 mBA | ky:® =1,8 [5]

Tpanchopmarop T1: Stuow=25MBA, Upu=115 kB , Uw=10,5 kB, AP«s=90 kBT, Uk
=10,5% [24]

Tpanchopmarop T2: TC3JIT 2500/10, St.Hom = 2,5MBA, Ug,:=10,5«B, U.:=0,4xB,
A Px3 =20,5 kBt, uk = 6% [15]

JIns pacyera COCTaBIISIETCS CXeMa 3aMEIICHHs, B KOTOpYO BXomsaT renu K3.
OmnpenensroTcs mapaMeTpbl CXeMbl 3aMEIIeHUs] B MMEHOBAHHBIX CIUHUIAX, JJIS 3TOTO
COIPOTHBJICHUSI CXEMbI 3aMEIICHUS MPHUBEAEM K OCHOBHOH CTYMEHH TpaHChOpMAIIUH
10kB.

3amuTa HexoBbIX TpaHCHOPMATOPOB



04 kB ]SF

Pucynoxk 9.1-Cxema 3ammuTsl Tpanchopmaropa.

OCHOBHBIMU BHJIAMHU TOBPEXKICHUA B IEXOBBIX TpaHchopMaTropax SBISIOTCA
CleqyIolue:

1) mHOTOda3ubIe (Mexaydaszapie) K3 B 00MOTKaX 1 Ha UX BBIBOJAX;

2) ongHo(a3Hble 3aMbIKAHUS,, KOTOPbIE OBIBAIOT JABYX BHJIOB: Ha 3€MJII0 U MEXIY
BUTKaMH OJHOM (a3bl.

3aMblkaHue OJHOUM (a3pl Ha 3eMJII0 OMAcHO Al OOMOTOK, MPHUCOEAMHEHHBIX K
CEeTSIM C TIIyX03a3eMJICHHBIMU HEHUTpaisiMu. B 3TOoM ciydae 3ammra J0JDKHA OTKIIOYATh
TpancopmaTop. B cersx ¢ HeHTpasisiMu, U30JUPOBAHHBIMHU WM 3a3€MJICHHBIMHU uepe3
Jyroracsifiye KaTylmku (peakTophl), 3aliuTa OT OJHO(a3HBIX 3aMBbIKAHUI Ha 3eMJIIO C
NeMCTBHEM Ha OTKIIOYEHHE yCTaHABJIMBAEeTCs Ha TpaHchopMaTope B TOM Ciydae, ecliu
TakKas 3allMTa UMEETCs B CETH.

Brioupaem mis nmuaum (TI11-Pesunocmecurenn) kabens mapku SxBBIT 5x120 [5].
JlaHHBIE PacYETOB 3aHOCHM B TAOJIHITY .

Tabnuma— CBOAHEBIE JAHHBIE

Ne Mapka n

Cnoco0

NeTII | mo3unmu Ip, A | nn.n0m, ceyeHue L, km
MIPOKIIATKU
Ha cCXeEMe Ka0erst

TII-3 1 1672,8 440 4xBBI'5x150 | 0,036 B notke
TII-3 3 790,2 440 2xBBI'5x150 | 0,028 B notke
PII-3 8 896,6 330 3xBBI'5x95 0,015 B notke




TII-3 PII-1 169,7 215 BBI'5x50 0,065 B notke
TII-4 2 869,9 330 3xBBI'5x95 0,077 B notke
TII-4 4 1360,5 385 4xBBI'5x120 | 0,135 B notke
TII-4 5 1354,1 385 4xBBI'5x120 | 0,120 B notke
TII-5 6 1643,8 440 4xBBI'5x150 | 0,045 B notke
TII-5 7 1354,1 385 4xBBI'5x120 | 0,135 B notke
TII-5 PII-4 272,1 330 BBI'5x95 0,045 B notke
TII-5 PII-5 211,9 330 BBI'5x95 0,155 B notke
TII-6 PII-2 4451 510 BBI'5x185 0,09 B notke
TII-6 PII-3 370,9 385 BBI'5x120 0,09 B motke

Pacuernsiit Tox it munun (PI14-JIunus nepepaboTku Opaka):

I, 9415 =1360,54.

J3-04
JlanHbIe pacueToB 3aHOCKUM B Ta0mwuiry 10.2.
Taomuia— CBoIHbIE JaHHBIE
No Mapka u Cri0co6
NePI1 | mo3unmm lr, A | .20, cedeHue L, km
MPOKJIAJKH
Ha CXeMe Ka0est

PII-1 8 445 50 BBI'5x6 0,0364 B noTke
PII-1 9 125,2 140 BBI'5x25 0,0364 B noTke
PII-2 10 74,1 80 BBI'5x10 0,028 B noTke
PII-3 12 74,1 80 BBI'5x10 0,0153 B noTke
PII-4 14 81,8 100 BBI'5x16 0,0658 B noTke
PII-4 7 54,2 62 BBI" 5x8 0,077 B notke
PII-5 3 74,2 80 BBI" 5x10 0,077 B notke
PII-5 1 63,6 80 BBI" 5x10 0,077 B notke

Pacuyer TokoB K3 B cersix HanpsizkenneM 10 1 kB




Pucynok - Cxema 3amenieHus.

6. 3akiouenne pyxkosoauress or Mucruryra

PykoBoautens ot UHcTuTyTa naet oneHkKy paboTe oOyyaromierocss UCXOols U3 aHaau3a
OTYETa O MPOXOXKICHUM MPAaKTHKH, BbicTaBisisa Oamt ot 0 g0 20 (rae 20 yka3pIBaeT Ha MOJHOE
COOTBETCTBUE KpHUTepuio, (0 — MOJIHOE HECOOTBETCTBUE) MO KAXKIOMY Kputepuio. B ciydae

BBLICTABJICHMS Oajia HIDKE AT, PYKOBOJUTEIIIO PEKOMEHAYETCA CACTIATh KOMMCHTaprI.

ba
KomMmenTapuu
JUI
Kpurepun (O (mpu
/m He00X0IMMOCTH)
...20)

[TouuManue Heau U 3a1a4 3aJaHust

Ha ITPAKTHUKY.

IlonHoTa n Ka4ueCTBO
HHAUBUAYAJIBHOTO IUIaHaA W OTYCTHBIX

MaTepuajoB.

Bnanenue npodeccuoHaTbHON
TEPMUHOJIOTUE  TIPU  COCTABJICHUU

OTYCTA.



CootBercTBHE TpeOOBaHUSAM

0o(pOpMIICHHS OTYETHBIX JJOKYMEHTOB.

Hcnonp3oBanue UCTOYHUKOB
nH(pOpMaIINH, JIOKYMEHTOB,

oubnmoreynoro GhoHma.

CymmMmapHbIii 6as1:

Oco6oe MHeHHe pykoBoauTe/st oT MHcTUTYTA (IPH HEOOXOAMMOCTH):

OOyuaromuiicss 1O  WTOraM  MPOW3BOJACTBEHHOW  (MPEIAUIUIOMHON)  MPaKTHUKH
3aCITyKUBAET OLIEHKY « ».
«__» 202 r.
PykoBoaurens oT MucTHuTyTa
N.0. Gamunus

(moamuce)
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