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BBenenue

[leapt0  AWIUIOMHOTO  TPOEKTa  SABISETCS  MCCIEJOBaHUE  pabOThI
anekTpuueckoit cxemsl nmojacranuuu 110/10 kB 1IDC.

Jlannass moxctaHuus Haxomutcs B T.bparcke, Mpkyrckas o6nacth, Ha
Tepputropun «rpymma Ninum B r.bparcke XnopHoe npou3BOACTBO» U 00€CTIEUNBACT
nUTaHue XJOopHOro 3aBoja. [loacTaHuus npeaHazHayeHa Uil JJIEKTPOCHAOKEHUS
CIENyIOIUX MOTpeOuTenei: mnpeoOpa3oBaTENbHbIE arperaTbl 3JIEKTPOJIU3HBIX
YCTaHOBOK IIPOM3BOJICTBA XJiopaTa HaTpus B kKoprmyce 07 u 01, a Takxke 1exXoBble
TpaHc(hOpMaTOPHBIE MOICTAHIIMU POU3BOJACTBEHHBIX KopycoB 02, 16, 17, 03a, 04,
16, 33,03, 12, 12PMII.

[Tutranune noacranuuu L[DC ocyiecTBusieTcss ABYMs BO3IYITHBIMU JTUHUSMHU
anextponepenad 110 kB ot moacranuuu BJITIK 220/110xB. Inuna ganuoit JIDII
coctaBisieT 4,6 KM. DIJIEKTpUYecKass cxema mnojactaHuuu Ha cropone 110 xB
MPEJCTABIAECT CO00M OJIOK «JIMHUSI-TPAHCHOPMATOP» C PA3bEIUHUTEIIEM.

[lenmecooOpa3HOCTh  HICCeAOBaHUS  paOOThI  AJIEKTPUUYECKOM  CXEMBI
noacranuu [IDC 110/10 kB 3akirouaercs B TOM, 4TO JaHHAs IMOJICTAHIIAS ObLIa
nocTtpoeHa B 1976 roy U, COOTBETCTBEHHO, TPEOYET HEKOTOPO PEKOHCTPYKIUH,
KoTopast Obl ynyumiana 3(h()EeKTUBHOCTh U HAJIEKHOCTh pabOThl CXEeMbl. Tak ke
MOJICTAHLIMSI 0OECHEeUnBaeT 3JIEKTPOIHEPIHEe TaKOW Ba)KHBIM MOTPEeOUTENb, KaK

XJIOPHBIN 3aBOJ.
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1. Onucanue o0bLEKTA

1.1. Onwucanue norpeduTenen

['maBHBIMU TIpU3HAKAMH, ONPEACISIOMMMU THUI MOJCTAHIMU, SBISIOTCA €€
MECTONOJIO)KEHHE, Ha3HAYE€HUE U POJb B HHEPrOCUCTEME, YUCIO M MOIIHOCTH
YCTaHOBJICHHBIX TPaHC(HOPMATOPOB, UX THUII U BHICIIEE HAMPSIKEHNUE.
Bce nmoacranmy MOKHO pa30UTh HA TPU OCHOBHBIE KaTeropui [8]:

| — mo ynpomeHHsIM cxemaM, Kak NpaBuiIo, 0€3 BBIKIIOYATENEe Ha CTOPOHE

BbICOKOTO HanpsbkeHus (BH);

Il — npoxoHbIie (TpaH3UTHBIE) C MAJIBIM YACIOM BO3AYIIHBIX JUHUMN (BJI) 1

BBIKJIIOUaTesen Ha ctopone BH;

[l — y31m0oBbIE (MOLITHBIE KOMMYTAIIUOHHBIE Y3JIbI CUCTEMBI).
[To cBOEMy Ha3HAYCHHUIO MTOJICTAHIIUY CIICAYET pa3AeisaTh Ha TpU rpynisl [8]:

1 — nmnorpeOuTensCkue€ — M DJIEKTPOCHAOKEHHUS MOTpPEOUTENEeH,

TEPPUTOPUATHHO MPUMBIKAIOIINUX K MOJICTAHIINY;

2 — CeTeBBIC — IS DJICKTPOCHAOKEHNS HEOOIBITNX PaliOHOB,;

3 — cuctemMHble — A1 OTOOpA MOUIHOCTU M OCYIIECTBIICHUS YIPaBJICHUS

MEePETOKaMU MOIIIHOCTH B YHEPTOCUCTEME.

[Toncranumm I kaTeropuu — HCKITIOUUTEIIBHO TOTpeduTenbekue. [loactanimm
Il kaTeropum — MNPEUMYIIECTBEHHO CETEBbIC, KaK MNpPaBUJIO, CO CMEIIAHHBIMU
(byHKUMSIMU, T1I€ HApAly ¢ TPAH3UTOM OTHOCUTENIBHO HEOO0IbIION MoLTHOCTH Ha BH
UMEIOTCSl 3HAUMTEIbHBIE HArpy3KH: MecTHas Ha HuszkoMm Hanpspkernun (HH) u
paiionHas Ha cpenHeMm Hanpsbkenuu (CH). Iloxcranmum I kateropun — Bo Bcex
Clly4asiX MOUIHBIE CHUCTEMHBIE, CO 3HAYUTEJIBHBIM IEPETOKOM MOUIIHOCTH IIO
MaructpaibHbiM ceTasM BH, a Takxe B cetb CH.

[To Bumam ycranaBiMBaeMOr KOMMYTAalMOHHOMW ammaparypsl Ha ctopoHe BH
MOACTAaHIIUHA MOKHO Pa3/ieNIuTh HA TPU TPYIIIIbI:

a) — 0e3 BBIKJIIOYATENICH;

0) — ¢ BBIKJIFOYATENISIMU;
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B)- C IPUMEHEHUEM KOMMYTAIIMOHHOM anmnapaTyphl B pa3uYHbIX COUETAHUSIX

(BBIKJIIOYATENH, PA3bEAUHUTENN, BKIIOUEHHBIE B LIMKJI ABTOMATHKH).

[Toacranuus, ucciaeayemMas B IaHHOM JIUIIJIOMHOM IIPOEKTE, MpeHa3HaYeHa
JUISL  DJIGKTPOCHAOXKEHUS  CIENYIOUUMX TOoTpeduTeNnei: mpeodpa3oBaTeibHbIC
arperaTsbl 3J€KTPOJU3HBIX YCTAHOBOK ITPOM3BOCTBA XJIOpAaTa HaTpus B Kopmyce 07
u 01, a Takxke I1eXOBble TpaHCHOPMATOPHBIE MOACTAHIIMM MPOU3BOACTBEHHBIX

koprycoB 02, 16, 17, 03a, 04, 16, 33, 03, 12, 12PMILI.

1.2.  OcnoBHoe 060opynoBanue noactanuu L[IC

Cxema noactanuuu Ha ctopoHe 110 kB mpencraBisier coOoii nBa Oi0ka
«JTMHUA-TpaHCHOPMATOP» C PA3bEIUHUTEIEM U KOPOTKO3aMbIKaTelleM (PUCYHOK
1.1).

Ha cropone BH ycranoBnensi: paspenunutenu tuma PHJI3-2-110/630 u
KopoTko3ambikarenu K3-110

Ha mnoacranuuu ycTaHOBJIEHBI JBa TPEeXOOMOTOUHBIX TpaHcopmMaropa
TPAIIH-80000 110/10/10 xB, MomtHocThi0O 80 MBA ¢ pacuienieHHoi# 0O0MOTKOH
HU3KOTO HAIpPSDKEHUS U ¢ aBTOMATUYECKUM PETYJIUPOBAHUEM HAMNPSIKECHUS O]
Harpy3koit +/-9*1,78%. ITacniopTHbIE JaHHBIE TPaHC(HOPMATOPOB CHECEM B TAOJIHITY
1.1.

3ammTa TMOJCTAHIIMU OT TPSAMBIX YJIApPOB MOJIHMHM  OCYIIECTBIISCTCS
MOJIHUEOTBOJAMH, YCTAHOBJICHHBIMU Ha JIMHEWHBIX MOpTajax u Ha 31aHuu 3PY.
3amura 000pyAO0BaHUS OT IPO30BBIX BOJIH MEPEHAIPSIKEHUS, HAOETaroX C TUHUU

BBITIOJIHACTCA C IIOMOIIBIO BECHTUJIBHBIX PAa3pAJHUKOB, IPUCOCANHCHHLIX K NIMHAM

110 u 10 xB: PBC-110, PBC-35, PBC-15 u PBT-10

Tabnuua 1.1- [TacnopTHbIE 1aHHBIE TPAHCPOPMATOPOB

KaTaHO)KHBIe JaHHBbIC
a cq)TcI)/I N aropa lf/;]gtA e Hpenznzl U,0n , 00MOTOK, KB U, %
T H MarT TVIIN BaHUA
priThopTRTop PEryTHP BH CH HH
TPIIH — 105
80000/110/10-10 63 £9x1,78 115 10,5 10,5
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[Tponomxkenne Tabauipt 1.1

Karano>xubelie naHHBIC
SHOM.HH s MBA
AP, , kBt AP, kBt ., %
300 38 0,3 40

Ot tpanchopmaTopoB ¢ croponsl ooMoTok HH nocrtymaer nuranue B 3PV -
10, a Tak e Ha TpanchopmaTopsl coocTBeHHBIX HYX1 TM-630/10. Ha mmuax 3PY -
10xB wucnonw3ytorcsi Tpancopmaropsl HampspkeHuss tuna HTMU, a Tak xe
tpanchopmatoper: TM-4000/10/6, TM3-1000/10, TM®-400/10.

JIJIst co3maHust HOPMHUPYEMO# OCBEIIEHHOCTh BO BceX momenieHusx 3PY-10
kKB ObUIM MPUHATHI CBETHJIBHUKHU C JIIOMUHECHEHTHRIMU Jamnamu tumna 1002 u
OJIC nnst ycTaHOBKM B HOMENIEHUAX UTa yrpaBieHus U PY-10kB u cBeTunbHuKN
Jii, ITYH-100 ¢ nammaMu HakKaJuBaHHUS — B OCTAJIbHBIX ITOMEIIICHUSX.

JIisi mUTaHUs OCBETHTENIbHOW HArpy3KdH YCTAHOBJIIEHBI IIMTOK pabouero
ocemienus (OIB-12) u muTok aBapuitHoro oceemenus (OLLB-6). ['pynnoBas
CETh BhINOJHEHA Kabenem mapku ABI'T.

YacTp CBETWJIBHUKOB aBapUIHOTO OCBEILIEHHUS MOJKIIOYEHA K HMCTOYHUKY
MOCTOSIHHOT'O TOKa — aKKyMYJIITOpHOU Oatapee mkada ynpaBlieHUs OlepaTUBHBIM
TokoM(IIIYOT).

B nensx 3amuThl peMOHTHOTO U OOCTYKMBAOIIET0 MepCOHaIa OT OMalaHUs
MO/ ONAacHO€ JUJIsl >KM3HM HaNpsDKEHUE MPEeIyCMOTPEHO 3alIUTHOE 3a3eMJICHUE.
ConpoTtusnenune 3azemnutens paBHo 0,5 OM.

3azemiieHHE  DJIEKTPOOOOpyAOBaHUs, 000J0YeK Kabenei, KaOelbHBIX
KOHCTPYKIIM BHYTPUM IOMEIIECHUM OCYIIECTBISECTCS MPUCOEAUHEHUEM K
3a3€MJISIIOILEMY TPOBOJHMKY, IPOJIO)KEHHOMY [0 BHYTPEHHEMY HEPUMETPY

3J1aHUM.
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1.3. KnumaTtudeckue ycloBUS UCCIEAYEMOro paiioHa

Knumar CeBepo-Bocrounoit wactu CubOupu pe3KOKOHTMHEHTAIbHBINA C

OonpmMu  KosieOaHusMH Temmeparyp. [lokazatenu TemmepaTyp BoO3ayXxa B

BbparckoMm paitone npuBejieH B Tadnuie 1.2.

Ta6nuna 1.2 — OcHOBHBIE TeMIIEpATYpPHBIE TOKA3aTEIN

TemnepaTypa BO3ayxa 0C
MaKCHUMaJIbHast + 40
MUHHMaJIbHas —50
CpeIHEroJ0Bas -5
pu HauOOJIbIIEM BETPE -5

Uccnenyemblit  paiton pacnojoxed B |

MakcumainbHasi CKOpOCTh BeTpa paBHsETCs 25 M/c.

paiiloHE TI0 TOJIOJETHOCTH.

[TpoaomKUTENIbHOCT, T'pO30Basi akTUBHOCTH B Toay 20 — 30 wyacos.

Temneparypa npu rpose cocrasiser +15°C. HopmarusHas riryOrHa poMep3aHust

rpyHTa — 3 MeTpa.

[lo BO3IEHUCTBUIO HAa METAUIMYECKHE KOHCTPYKLUU

arp€CCUBHOCTBL CPCAbI — ciabas.

HopmatuBHas TommmHa cteHku rojonéaa — 10 mummmumerpoB. ['ogoBoe

kojuuectBo ocankoB 300 — 400 wmmmmumerpoB, Mectamu g0 600 — 800

MUJUIUMETPOB. [ pyHT Ha TEPPUTOPUHN MOJACTAHIUN — CYTJIMHOK. | pyHTOBBIE BOABI

OTCYTCTBYIOT.
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2. AHAaJu3 HATPY30K

2.1. Amnanm3 Harpy3ok nojctanuuu [[9C
Jannbsie o Harpys3kam noactaniuu L[DC 3a 2014 rox mpeacraBieHbl B
tabaume 2.1.

Ta6nuna 2.1 — Jlanasie no Harpy3kam 1/ct [LIDC 3a 2014 ron

Mecsan, | MomHOCTh Harpy3ku, KBt
SuBapn 57 834,50
deBpaib 56 189,04

Mapt 55434,42
Armpenb 54 601,92

Maii 53 530,79

Hrons 55 012,46

Uronb 54 830,83
ABTyCT 58 227,33

CeHTs0ph 58 885,08
OKT6pH 59 602,75

Hos6pn 59 287,50

JlexaOphb 61 698,20

Ucxonss w3 paHHBIX MpEACTaBICHHbIX B Tabmuue 2.1, Haubombliee
MOTPEOJICHHE AJIEKTPOIHEPTUM B TOAY BhIMadacT Ha Jekadph. CiemoBaTenbHO,
JIaHHBIEC 10 MOIIHOCTH HArpy3Kd 3a 3TOT MECSIl MpUHUMAaeM i AaJlbHEHIIero
pacCMOTpEHUSI.

[NomoBoii rpaduk Harpy3ok noacraniiuu [{OC npencrasnen Ha pucyske 2.1.

Jlucm
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50000

48000

Mecsuy,

Pucynok 2.1. I'ogoBoii rpaduk Harpy3Ku NOJICTaHLIUA

HOCYTO‘-IHBIG JAaHHBIC II0 HArpy3kKaM CaMoro 3arpyXKCHHOI'O MCCAILlAa B oAy

IpeacTaBiIeHbl Tabuue 2.2.

Tabnuua 2.2 — IlocyTouHble JaHHBIE IO HArpy3KaMm 3a aekadpp 2014

Hzm.

Jlucm

Uucno | MomHoCTh Harpy3ku, kBt
01.12.14 58 870,9
02.12.14 56 707,8
03.12.14 58 763
04.12.14 51 580,8
05.12.14 59 418,5
06.12.14 60 152,4
07.12.14 59 472,6
08.12.14 60 325,5
09.12.14 56 348,6
10.12.14 55 449
11.12.14 57 629,5
12.12.14 59 783,4
13.12.14 59 677,7
14.12.14 59 455,5
15.12.14 60 050,1
Jlucm
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16.12.14 60 434,9
17.12.14 54 255,3
18.12.14 53 467,2
19.12.14 593414
20.12.14 60 724,2
21.12.14 60 500,2
22.12.14 60 854,4
23.12.14 61 604,5
24.12.14 60 986,8
25.12.14 61477,1
26.12.14 61 698,2
27.12.14 60 886,9
28.12.14 61 273,6
29.12.14 58 631,6
30.12.14 54 073,4
31.12.14 58 746,8

[TocyTounslif rpaduk Harpy3Ku MPeACTABICH Ha PUCYHKE 2.2.
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Pucynox 2.2. Tlocyrounslii rpaduk Harpy3ku 3a aexadops 2014 roga
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2.2. Ananu3 Harpy3ku TpaHcGHOpPMaTOPOB U PEKUMA UX PAOOTHI

Tpanchopmatopsl HOKHBI 00ECTIEUNBATh HAJEKHYIO pabOTy MOACTAHLINH,
KaKk B HOpPMaJbHOM pe€XHME, TaK U B peXKUMaxX OTKIIOYEHHS OJHOTO W3
TpaHcHOPMATOPOB 171 IUTAHOBO-TIPEAYIIPEAUTEIBHOIO PEMOHTA WU B aBAPUHHOM
pexume. OOBIMHO I CBSI3M C CUCTEMOM  YCTAHABIMBAIOT HECKOJBKO
tpancdopmatopos [1].

YuuThiBas =~ KaTEropui0  HAACKHOCTH  DJIEKTPONOTpEeOUTENe,  IJid
notpebureneil | kareropun npuHUMaeM ko3¢ duiiueHT 3arpy3ku paBubiid K3=0,7

MuHuManbHOE YUCIIO TpaHCPOPMATOPOB, yCTAaHABIMBAEMOE Ha MOACTAHLINY,
omnpenensiercs o popmyne 2.1:
Sp

N, = ——
P K3 Syr

, TIe (2.1)

N.

rp — YUCJIO YCTAHABJIMBAEMBIX TPAHC(HOPMATOPOB;

S, — MaKkCHMaJlbHasl MOJIHAsl HArpy3Ka MMOICTaHIIUH,
K, — xoapunmenT 3arpy3ku TpaHchopMaTopos,

Syr — HOMUHAJIbHAs! MOIIHOCTh TpaHC(popMaTopa.

77122,75

N, = —==2>
TP 0,7-80000

= 1,38

N3 »3TOro creayer, 4TO YK€ YCTAHOBIECHHBIX Ha TOJCTAaHLUUU JBYX
TpaHchopMaTopoB Oosiee YeM JOCTATOYHO JUIsl CYHIECTBYIOLIEH HAIPY3KH.

OnpenenuM ¢pakTHueckuil Kod(DPUIMEHT 3arpy3ku TpaHchopmaropa B
HOPMAaJILHOM pekumMe 1o dopmyse 2.2:

_ 5

= N 22)

_77122,75

K. =
3p 280000

= 0,482

N3 storo crnemyer, 4to TpaHcHOPMATOpP B HOPMAIBHOM PEXKHME PaOOTHI
3arpyskeH Bcero Ha 48,2%. Koadduiment 3arpysku pasen K,;,=0,482.

Tax xe onpeaenum dakTrudeckuii KodGPuIMeHT 3arpy3ku Tpanchopmaropa

B aBapUUHOM PEKHUME WJIM MPU IUIAHOBO-TIPETYIPEAUTEIBHOM PEMOHTE OJJTHOTO U3

TpaHnchopmatopoB. [ aToro Bocnons3zyemcst hopmyroit 2.3:
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Sp

K3p - (NT_ 1)'SHT

(23.)

77122,75

P (2—1)-80000 = 0,96

K,

Tpancpopmarop B aBapuiiHOM peXKUME WU MPU TUIAHOBO-TIPEAYNPEAUTEIIBHOM

pemonTe 3arpyxeH Ha 96%. Koopdunument 3arpysku pasen K,,=0,96.

2.3. Amnanus pe3ysibpTaToB pacdyeTa

AHanu3upysi pe3yJbTaThl pacdeTa 3arpy>KeHHOCTH TpaHc(hopMaTopoB Ha
noactaniiuu [[OC 110/10 kB, MoXHO caenath BBIBOJ, YTO TpaHC(HOPMATOPHI HE
3arpy>kKeHbl TP HOPMAIBLHOM PEXUME paOOThI U HAMOJOBUHY, & B aBAPUHHOM WJIU
IpU TUTAHOBO-TIPEAYIPEAUTEIILHOM PEMOHTE OJTHOTO M3 TpaHC()opMaTOpoB — Ha
100%. Cormacao ITYD [8] B aBapuiiHBIX ciy4asx JOIycKaeTcs Ieperpyska
TpancopmaropoB. CrienoBaTebHO, 3aMeHa TpaHCPOPMATOPOB Ha 0OJIee MOIIIHbIC
HE HYXHa, TaK e, Kak 1 J00aBJieHUe elle OJIHOro Tpanchopmartopa. Y maHHOU
cxeMbl dekTpocHabx)eHus B ceTsix 110kB u 10kB Bbicokas Hae)KHOCTD, a TaKKe
€CTh BO3MOKHOCTh ITOOYEPEAHOTO BBIBO/IA B PEMOHT KaXKJI0TO U3 TpaHC(HOPMATOPOB
Ha JIAaHHOW TOJICTAaHIIMU U JTAJIbHEHUIIIETO paclIupeHus KOJIMYECTBA MOTpeOUTEIeH

AIIEKTPOIHEPTUH.
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3. PacueTr TOKOB KOPOTKOI0 3aMbIKAHUS

3.1. Pacuer TOKOB KOPOTKOTO 3aMbIKaHUS

Pacuet ToxoB kopoTkoro 3ambikanus (K3) siBisercs BakHEHIIMM 3TanioM B
IMPOEKTUPOBAHUH U IKCILTYaTALMH JFOOBIX AIEKTPOTEXHUUECKUX COOPYKEHHM, TaK
KaK Ha OCHOBaHMM pE3yJbTATOB pacyeTa MPOU3BOJUTCS IPOBEPKAa BBIOPAHHOIO
00Opy/IOBaHUs, TOKOBEAYIIMX 4YacTel OHJIEKTPOYCTAHOBKM U pacyeT YCTaBOK
PENECUHBIX 3aIHUT.

IlenecooOpa3Ho coOMIOAATh CIEAYIONIYIO IOCJIEJOBATEIbHOCTh pacyeTa
tokoB K3 [1]:

1) CocraBieHue pacyeTHON CXEMBI;

2) OrmpeneneHrue COMPOTUBIICHHIA YIEMEHTOB CXEMBbI;

3) CocrapneHHe YKBUBAICHTHBIX CXEM 3aMEIICHUS U IPEOOPa30BAHHS;

4) OmpeneneHre CyMMapHOTO COTIPOTHBIICHHS J0 XapaKTepHbIX Touek K3;

5) Pacuer TokoB K3 1151 yka3aHHBIX TOYEK.

OCHOBHOI MPUYMHON HAPYIIEHUS] HOPMAJIBHOTO PEKMMa pabOThl CHCTEMBI
AIIEKTPOCHAOKEHUS SBJIAETCA BO3HUMKHOBeHHEe K3 B cetm wim B 3lieMEHTax
ANEKTPOOOOPYIOBaHUS BCIIECTBUE MOBPEXIACHUS U30JALMHA WU HENPABUIbHBIX
JecTBUI 00CTyKMBarOIIero nepconana. [{ns camxkenus ymepoa, 00ycaoBICHHOTO
BBIXOJIOM M3 CTPOS 3JIEKTPOOOOPYA0BaHUS MpU MpoTeKaHUuM TOKOB K3, a Taxxe s
OBICTPOTO ~ BOCCTAaHOBJIEHHS ~ HOPMAJIbHOIO  pEeXUMa  PabOTBI  CUCTEMBI
3JIEKTPOCHAOKEHHUSI HEOOXOIUMO NpPaBWIBHO ompenensith Toku K3 u mo Hum
BBIOMpATh  AJIEKTPOOOOPYOBaHME, 3allUTHYIO anmapatypy M CpeAcTBa
orpanuueHus TokoB K3.

[Tpu BozHukHOBeHuu K3 nmeer mecto yBenuueHue TOKOB B (pa3ax CUCTEMBI
AIEKTPOCHAOKEHUSI WM DJIEKTPOYCTAHOBOK MO CPAaBHEHHMIO C MX 3HAYEHUEM B
HOpMaJbHOM pekuMe paboTbl. B cBOIO oudepenb, 3TO BBI3BIBAET CHHKEHHUE
HaIpsHKEHUH B CUCTEME, KOTOPOE 0COOEHHO BeNnKo BOIM3u Mecra K3.

B Tpéxdaznoit ceru paznuuaror cieayroomnme Buiabl K3: Tpéxdasnsie,

nByxQa3znblie, oqHO(Ga3HBIE U TBOWHBIC 3aMBIKaHUS Ha 3€MJTIO.
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Jlns mpoBepku obopyaoBaHusa Ha nerictBue TokoB K3, touku K3 ciemyer
HaMeyaTb TaKuM 00pa3oM, 4TOObI Yepe3 00OpyAOBaHHE MPOTEKAT MaKCUMAIBHO
BO3MOXkHBIN Tok K3. PacuétabiM Busom K3 a1 BeIOOpa U mMpoBEpKU MapameTpoB
ANEKTPOOOOPYI0BaHKs 00BIYHO cuuTatoT Tpéxdaznoe K3. Onnako ass BeiOOpa uiu
MIPOBEPKH YCTAaBOK PEJICHHOM 3aluThl M ABTOMATUKH TPEOYETCS OIpeaesieHHe
HECUMMETPUYHBIX TOKOB K3.

Pacuér TokoB K3 ¢ y4é€TroM JAEUCTBUTENBHBIX XAPAKTEPUCTUK M
JEHCTBUTETLHBIX PEKUMOB PabOTHI BCEX DJIEMEHTOB CHUCTEMBI AJICKTPOCHAOKEHUS
cinoxeH. [loaTomy nsi pemieHust OOJBIIMHCTBA MPAKTUYECKUX 3a7ad BBOJIST
JOMYIIEHUS, KOTOPhIE HE JTAIOT CYIIECTBEHHBIX MOTPEITHOCTEH:

1)  He yuurtbiBactcs caBur mo ¢ase IJIC pasaUYHBIX HCTOYHHUKOB

MUTaHUS], BXOJSIINX B PACUETHYIO CXEMY;

2)  TpéxdasHas ceTh MPUHUMACTCSI CHMMETPUYHOM;

3)  HE yYUTHIBAIOTCS TOKU HArPy3KH;

4)  He YYUTBHIBAIOTCS EMKOCTH, a CJICJIOBATCIbHO, U EMKOCTHBIC TOKH B
BO3AYIIIHON U KaOEIBHOM CETSX;

5)  He yYWTBHIBacTCS HACBHIIIEHUC MATHUTHBIX CHUCTEM, YTO IMO3BOJISCT
CUMTATh IOCTOSSHHBIMU M HE3aBUCSIIUMU OT TOKa HWHIYKTHUBHBIC
CONIPOTHUBJIEHUS BCEX PJIEMEHTOB KOPOTKO3aMKHYTOM CETH;

6)  HE YYMTHIBAIOTCS TOKHM HAMarHUYMBaHHS TPaHC(POPMATOPOB;

Bce  anexTponpueMHUKH — TPUCOCAUMHEHHBIE K  COOpPHBIM  IIMHAM
AIEKTPOCTAHLIUH WM MTOACTAHIIUH, 32 UICKITFOUEHUEM KPYIHBIX 3JIEKTPOIBUTATENEH,
MOAKIIFOUEHHBIX HEMocpeACTBEHHO B MecTe K3 miin Ha HeOOIbIIIOM 3JIEKTPUYECKOM
yIaJIGHUU OT HEro, YYWUTHIBAIOTCS B BHJE OJHOW OOOOIIEHHOW HArpy3ku C
ONpeIeJICHHBIMU MapaMETPaMHU.

Pacuér ToxkoB K3 BBIMOJHSIOT B HWMEHOBAHHBIX WM OTHOCHTEJIBHBIX
eauHunax. Ecnu pacu€r BBIMOJHSIOT B HMEHOBAaHHBIX E€AUHULAX, TO IS
onpenenieHnss Toka K3 HEoOX0AMMO MPUBECTH BCE AJICKTPUUYECKUE BEIIMYUHBI K
HalpsDKEHUIO  CTYNEeHW, Ha Kotopod wumeer Mecto K3. Ilpm pacuére B

OTHOCHUTCIIBHBIX CAWHHUIAX BCC BCIMYMHBI CPABHHUBAIOT C 6aBI/ICHBIMI/I, B Ka4C€CTBC
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KOTOPBIX MPUHUMAIOT 0a3MCHYIO MOITHOCTh SO u 0azucHoe HampsbkeHue UG. 3a
0a3UCHYI0 MOIIHOCTh MPUHUMAIOT MOIIHOCTH ofHOTO TpaHnchopmaropa LDC wum
YCIOBHYIO €IMHUIY MOIIHOCTH, Hampumep, 100 wim 1000 MBA. B kaudectse
0a3UCHOTO HAMpsDHKEHUs MPUHUMAIOT CpeJHEee HaNpsDKeHHEe TOW CTyNeHW, Ha
kotopoit umeeT mecto K3 ( Ucp = 6,3; 10,5; 21; 37; 115; 230 kB). ConpotuBneHus
AJIIEMEHTOB CHUCTEMBbI AJIEKTPOCHAOKEHUS TPUBOASIT K OA3UCHBIM YCIOBUSM (pacuér
IPUBOJUTCS HIXKE) B COOTBETCTBUHU ¢ hopmynamu 3.1 — 3.12.

Jlns  pacuéta TokoB K3 cocraBisieTcss cxeMa 3aMelieHusi, KoTopas
MPEACTaBIAET COOOM AJIEKTPUUYECKYI0 CXEMY, B KOTOpPOH BCE MAarHUTHBIE CBSA3U
3aMEHSAIOTCS DJIEKTPUYECKUMH W BCE DJIEMEHTHI CHUCTEMBI DJICKTPOCHAOKEHUs
MIPEICTABIIAIOTCS CONMPOTUBIICHUAMH. Ha cxemax 3amMelieHusi Bce CONMpPOTUBICHUS
0003HavarTCs MOPSAKOBRIMU HOMepaMmu. Ha pacueTHOl cxeme yKa3bIBalOTCs BCE
WCTOYHUKU TIUTAHUS W BCE DJIEMEHTBI CHUCTEMBI JJIEKTpocHaOkeHus. (Cxema

3aMeleHus i pacueta TokoB K3 npencrasiena Ha puc.3.1.

&

an XnZ

Ki W K2 E_

XTB 1

B2

X
K, N XTH11 \ XTH12 K X XT% )(_I_H22
u TeH1 TCH2 < :}
KG

K3 K4 )4 K5 u

Pucynoxk 3.1. Cxema 3amerienust moCTaHIUH JJI pacdeTa TOKOB

Tpex(ha3HOTrO KOPOTKOTO 3aMbIKAHHS
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3.2.  OmpeneneHue napaMeTPOB CXEMbI 3aMEILICHUS CETH TPHU 3-X U 2-X
dazapix K3
Pacuer BeieM B MMEHOBAHHBIX €/IMHUIIAX.

[Ipu pacu€ére ToxoB K3 mnwuTaromasi cucremMa y4WUTHIBA€TCA 3aJaHHOMN

©)
MOIMHOCTBIO KOPOTKOIO 3aMbIKAHUA Ha BXOIHBIX IIMHAX HCCIICAYCMbBIX ceren ~K3 )

MBA. Torna o006mEHHOE COMPOTUBIIEHHE CUCTEMBI ZC =~ X. MOKHO ONPEIEIIUTh
Ha OCHOBaHHHM BBIpaKkeHUs [6]

U 2
X =
©osg 3.1)

rae U — nuHeitHoe HampsiKeHUe CUCTEMBI U3 cTanaapTHoro psaaa (115, 37 kB);
X — UHIYKTUBHOE CONTPOTUBJIEHUE CUCTEMBI, OM

2
X, =15 _3783 (Om)
3495,7

ConpoTuBieHne TpaHC(HOPMATOPOB:

2
x, = U (3.2)
100 'S,

rae: Y - HanpsxeHre KOPOTKOTO 3aMbIkaHus Tpancdopmatopa, U, =10,5 %;

S7p - MomHOCTB TpaHchopmaTopa, MBA.

o = 11(())—'3-1122 17,358 (Om)
JELE ST
. % : 12‘82 = 34,716 (Owm)
iy = 11%—(‘:’ : 1122 — 34,716 (Om)
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10,5 115°

=—. =34,716
™2~ 700" 40 (Om)
105 115°
=——. =34,716
m2 =700 40 (Om)

ConpoTuBIIEHUS TUHUM:
X =X%-L, (3.3)
IJIe: Xo - YJIeJIbHOE CONPOTUBJIEHNE TUHUU, X0=0,4 OM/KM.

L - miuna muann, kM, L=4,6 kM.
X=X L=04-46=184(0Om)
X, =% L=04-46=184(0Om)

3.3. Pacuer Tok0B Tpex(a3zHOro KOPOTKOTO 3aMbIKaHUs

Bce pacuers! TokoB K3 1omycTiMo npou3BOIUTE I HAYaJIbHOIO MOMEHTA
BpeMeHu Oe3 ydera comnpotuBieHuil u OJIC Harpy3ok. CONpOTHBIEHHE CXEM
3aMelIeHUs] MpsAMOMl M 0oOpaTHOW  IOCHEAOBAaTEIbHOCTH  MPUHUMAIOTCS
OJIMHAKOBBIMH, & TOJIHOE COMNPOTUBJIIEHUE 3JIEMEHTOB CXeMbl Z — PaBHBIM €ro
peakTuBHOM cocTapistromen X [6].

B cetu 110 kB onpenensitorcst TOKM npu TpexX-, IBYX(Pa3HbIX, ABYX(Ha3HBIX HA
3emint0 1 ogHodazubix K3.

Tox Tpexdasznoro K3 paccuutsiBaercs no cieayromei popmysie:

U
19 =—"—, 3.4
X (3.4)

rae: Xs - CyMMapHO€ CONIPOTUBIICHUE CII0KHON CXeMbl J10 Touku K3.

@ 115

18, = =11,808(KA);
P J3-(3783+184) (<A)
19— 5 _11808(xA):

J3-(3,783+184)
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(3) 115

3. (3,783+ 184 +17,358+ 34,716) HLEA);
o = J3- (3,783+1,8j 1517,358+34,716) =HSL(kA);
o= (3,783+1,8j i?,358+34,716) =HSL(A);
Y (3,783+1,8j 1517,358+ sa71e) oA
O = 115 = 0,487 (kA);

J3- (3,783+1,84+17,358 + 34,716 + 78,75)

115
@ _
% /3.(3,783+1,84+17,358 + 34,716 + 78,75)

= 0,487 (kA);

3.4. Pacuet TOKOB JIByX()a3HOTO KOPOTKOTO 3aMbIKaHMSs
Toxk nByxdaznoro K3 paccuntbiBaeTcs no cienyroiieit popmyie:

R e [ (35)

rae: Xz - CyMMapHOE CONPOTHUBIIEHHE CHCTEMBI 0 Touku K3 (B JaHHOM ciiydae
COIPOTUBIICHUE OOPATHOM IOCIENOBATENLHOCTH PABHO CONPOTHBJIEHHIO MPIMOM
XIC:XZC)-

1% =0,86-11,808 =10,155 (kA);
| ?), =0,86-11,808 =10,155 (kA);
1% =0,86-1,151 = 0,9898 (kA);

1, =0,86-1151 = 0,9898 (kA):;
1) =0,86-1151 = 0,9898 (kA);
1%, =0,86-1151 = 0,9898 (kA);
1 =0,86-0,487 = 0,419 (kA);

12 =0,86-0,487 = 0,419 (kA):;
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3.5. Pacyer mapamMeTpoB CXEMBbI 3aMEIICHUS JUISI TOKOB HYJIEBOUH

IHoCJICA0BAaTCILHOCTH

Cxema 3aMCIICHUA JIsI pacdeTa TOKOB Hy.IIeBOﬁ IMOCJIICAOBAaTCIbHOCTH

MPEJICTABICHA HA PUCYHKE 3.2.

<

-

i

K2

it

<]

Pucynok 3.2. Cxema 3aMeIIeHHs JIsI paCU€TOB TOKOB HYJIEBOM

IIOCJIECEA0BAaTCIBHOCTH

ConpoTuBJICHUE CUCTEMBI.
X, =4,53% Owm.
ConpoTUBIICHUS JTUHUM, UCXOAS U3 3a1aHUS:

XOfl - 3’5.X1c9 OM
X, =35-184=644 Om:
X,, =35-184=6,44 Om:

ComnpoTtuBiieHne  TpaHchHOpPMATOPOB  JJISI  CXEMBI

IIOCJIACA0OBAaTCIbHOCTH HC MCHACTCA:

Xy =17,3580Mm;
Xyrp, =17,358 Om;

Xopny =34,7160m;

(3.6)

3aMEIICHUsI  HYJICBOM
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Xopo = 34716 Om;
KXogro = 34,716 Om;
Xomp = 34,716 Owm;

3.6. Pacuer TokOB 01HO(a3HOTO KOPOTKOTO 3aMbIKAHHUS
Pacuer TOkOB 0mHO()A3HOrO KOPOTKOTO 3aMBbIKAHHS PACCUUTHIBACTCS IO
yHUBEpcanbHOU popmyre:

QL M- 3.7)

K3 — \/§.(2.XZK1+XZKO)
rae: 1% - Tok K3 mannoro suza (mpu N = 1 — ogHodasHeIii);

m®™ — k03P PUIUEHT, COOTBETCTBYIOIIUNA TAHHOMY BUAY 3aMbIKaHUs1, m® =

Xs k. X5k, - CYMMapHbI€ HHIYKTUBHBIEC CONPOTUBJIEHUS NIPAMON U HYJIEBOU
IIOCJIE0BATEILHOCTH COOTBETCTBEHHO, I JAHHON TOYKU KOPOTKOI'O 3aMBbIKAHUS.

Takum o6paszom, Tok ogHodaznoro K3 umeer Buxa:

[ONE—— (3.8)

V3 (2Xy g, +Xy k)

O J3(2-3,783+184) + (4,5396 + 6,44)

=8,962 (kA);

2 J3(2-3,783+1,84) + (4,5396 + 6,44)

=8,962 (kA);

3.7.  Pacdyer TpOWHBIX TOKOB HYJEBOW IMOCIEIOBATEILHOCTH TIpU
onnodaznom K3 u neyxdaznom K3 Ha 3emto.

B ceTsx 110 kB u BbIliie HEOOXOAMMO OTIPEETUTH BETUYNHBI TPOHHBIX TOKOB
HYJIEBOW MOCJIEI0BATEIbHOCTH, KOTOPbIE HEOOXOAUMBI ISl pacyeTa mapaMeTpoB
3aIUT HYJIEBOW MOCJIEI0BATEIBLHOCTH.

[Ipu onnodaznom K3:
30 =19 (3.9)

31, =8962 (kA);
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31", =8,962 (kA);

[Tpu nByxdaznom K3 Ha 3emro:

31(1-1) — 31(1) L2 X5kt X3 K (3 10)
0 0 2 Xyy X3k, '

2.(3,783+1,84) +(4,5396+6,44) _
2.(4,5396+6,44) + (3,783 +184)

3] Ly _ 8.962 2 (31783 +1;84) + (4,5396 + 6,44) B
© 2T 2.(4,5396 + 6,44) + (3,783+1,84)

3149 =8,962

7,22(kA);

1,22 (xA);

2

3.8. Pacuer ygapHbIX TOKOB U aniepuoAMYECKOM cocTaBisitomen Toka K3

Ji1st BBIOOpA U TPOBEPKU 3JIEKTPOOOOPYIOBAHUS IO YCIOBHIO
AIEKTPOJUHAMUYECKON CTOMKOCTH HEOOXOUMO 3HATh HauboJee BOZMOKHOE
MIHOBEHHOE 3HadueHHe Toka K3, KoTopoe Ha3bIBalOT yAapHBIM TOKOM U

OIpCaCIIAIOT.
IyOZVZ.IHO'KyO’ (311)
rae lno — 3HaYEHUE HepHOHHHGCKOﬁ cocTaBiistroniey Toka K3 B HauabHBIN
MOMCHT BPCMCHH,;

Kyo — ynapHubIit K03 GUIMEHT, 3aBUCSIITNI OT MOCTOSIHHOTO BpeMeHH T,

arepuoIM4YecKon cocrapironient Toka K3.
Anepuoauueckas coctapistromnias Toka K3 Haxonures mo gpopmyie:
_t
1 = Ta
i =V2-1,,-eT (3.12)

Jlns Toukm K1:

i =v2-1,, K, =30,058x4,

t
i, =21 e =226K4,

Ana Toukun K2:
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i, =v2-1,, K, =30,058k4,

t
i, =21 e =226k,
AnAa Toukun K3:

i s =201k, =293k4,

t
i, =21 ..e ™ =0,22x4,
Ona Toukun K4:

=201,k =293k4,

t
i, =21 ,-e™=0224,
AnAa Toukum K5:

i s =V2 1,5k, =2,93k4,

t
i =21 e ™ =0224,
AnAa Toukun Ké:

i o =V2- 1k, =293k4,

t
i, =21 .-e ™ =022kA,
Hast touku K7:

i =v2- 1, K, =124x4,

t
i, =21 - =0,093k4,
Ona Toukun K8:

i s = V2 1,5k, = 1244,

¥
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t
i, =21 .- ™ =0,093k4,

PeSYJ'IBTaTBI pacdcTa TOKOB KOPOTKOI'O 3aMbIKaHUSI MAKCHUMAJIBHOI'O PCKUMaA

npuBeieHbI B Tabmue 3.1.

Tabnuma 3.1 — PesynpraThl pacuetoB TokoB K3

Pacuernbie Touku K3

Tok
Pexum
K3 K1 K2 K3 K4 K5 K6 K7 | K8
1® 111,808 11,808 | 1,151 | 1,151 | 1,151 | 1,151 | 0,487 | 0,487
1@ 110,155 | 10,155 | 0,9898 | 0,9898 | 0,9898 | 0,9898 | 0,419 | 0,419
1 | 8962 | 8,962 | - ] _ ) - -
é 318 | 8,962 | 8,962 - - - - - -
3149 | 7222 | 7,222 - ] - _ _ i
i, |30,058(30,058| 2,93 | 2,93 | 293 | 293 | 1,24 | 1,24
i 226 | 226 | 022 | 0,22 | 0,22 | 0,22 |0,093 0,093
3.9. Pacuer paGouux TOKOB
Pacuet pabounx ToxoB BJI:
| P (3.13)
PeEl T 3.U -cosg
25141
= T _148493(A);
PORTL T [3.115-0,85 (A)
32886
= -194,238(A);
PORIZ T [3.115.0,85 (A)

Pacuet pabounx n MakCHMaJIbHBIX TOKOB TPaHC(HOPMATOPOB:

Hzm.
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S

_ HOM

| =—>—, 3.14
e (3.14)
r7ie: Syon — HOMUHAIBHAS MOIIIHOCTH TpaHcopmaTopa, KBA;

U — HoMuHanbHOE HanpshkeHne TpancpopmaTopa, kB;

80000

| = = 402,635 (A):

" /3115 (A)
80000

| = = 401,635(A):

? 3115 (A)

I max pa6T = 1’4 ’ IHOMT (315)
| s = L4+ 402,635 = 562,289 (A);

I maxpa6T2 — 1’4 ’ 402,635 =562 ,289 (A)
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4. TIpoBepka OCHOBHOT0 000PY10BAHUS

4.1. Amnanu3 KOMMYTaIlHOHHOT'O 00OpPYI0BaHMUS

BbICOKOBOJIBTHBIE AJIEKTPUYECKUE amnmaparbl BBHIOMPAIOTCS IO YCIOBHSIM
JUTUTEIIBHOTO PEXUMa pabOThI U TIPOBEPSIFOTCS IO YCIOBUSAM KOPOTKUX 3aMbIKaHUN
[1,2]. TIpu 3TOM, AJIs BCEX ammapaToB HEOOXOIUMO IPOBECTH:

1) mpoBepKy o HANPSHKEHHUIO,

2) TIPOBEPKY I10 HArpeBY MPH JUTUTEIBHBIX TOKAX;

3) HpoBepKy Ha SJICKTPOJAMHAMHYCCKYIO CTOMKOCTH (corymacHo ITYD He
MPOBEPSIOTCSL  anmaparbl W MPOBOJHHUKHU, 3alIUIIEHHBIE IJIABKUMH
MPEIOXPAHUTEISIMA C HOMUHAIBHBIM TOKOM 710 60 A BKJITIOYUTENBHO);

4) mpoBepKy Ha TEPMUYECKYIO CTOUKOCTH (coriacHo [TV He mpoBepsroTcs
amnmapatbl ¥ IPOBOJIHUKH, 3AIMIIEHHBIC TUNIABKUMH MIPEIOXPAHUTEIISIMH );

5) npoBepky Mo (opme HUCHOIHEHUS (Ui HApyKHOW WM BHYTPEHHEH
YCTaHOBKH).

Bb160p 371€KTpo000py1I0BaHHS MPOU3BOJUTCS MO CIEAYIOLIUM [apaMeTpam

[1]:
1. HomuHanbeHOE€ Hamps>kKeHHWE CETH, B KOTOPOW YCTaHABIMBAECTCS

amrapar:
UC.HOM S UHOM’ (41)

rine U, — HOMUHaIbHOE HanpshKeHUe anmnapara, kB.
2. Pacu€tHblii TOK MNPOAOJDKUTENBHOIO pPEXUMA LENH, B KOTOPOU
YCTaHaBJIMBAECTCs anmnapar.

I <l

pace = Vons (4.2)
A€ oy — JUTENBHBIN HOMUHAIBHBIN TOK arapara, A;
l)ucu — pacd€THBIN TOK, BbIOMpaeTcsd M3 HamOojee HeOJaronoy4yHoro
AKCIUTYaTallMOHHOTO pexnma, A.
3. [IpoBepka Ha SJIEKTPOJUHAMUYECKYIO CTOMKOCThH BBITIOJHSETCS I10

YCIIOBUSIM:
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Lo < Vipc (4.3)

rne lppc — mpenenbHBIE CKBO3HOW TOK (ZIEHCTByOIlEe 3HAUYCHUE
NIEPUOANIECKON COCTAaBJISIIOLLEN ), JOITy CTUMBIN TUTSL
paccMaTpuBaEMoOro amnmapara, KA;

l70— PACYETHOE 3HAUYCHUE TIEPUOAUYECKON COCTABIISIFOIIEH TOKA K3, xkA.
1o Slpe (4'5)

rre iy, — yaapasriii Tok K3, kA;

I;7p.c — HOMHUHAJIBHBIA TOK DJIEKTPOJMHAMUYECKOW CTOHMKOCTH arapara
(aMITUTYHOE€ ~ 3HAYCHHE  MPEAEIbHOrO0  IIOJHOrO  TOKa,
JOITYCTHMOTO JUIS pacCMaTPUBAEMOTO arapara), KA.

4, CumMmeTpruHas  (IepHoOauYecKas)  cocTaBisromas Toka K3,

COOTBCTCTBYIOIIAA paC‘-IéTHOMy BPEMCHH 7 OTKIIIOYCHUA K3, OIIPCACIIACTCA:

IHT < Iom;c.rz.HoM’ (46)

1€ lomginon — HOMHHAIBHBIM CHMMETPUYHBIH TOK  OTKJIIOUCHHS

BBIKJIIOUATENS, KA.

Anepuoanueckas cocrtapisitonias Toka K3, cooTBeTCTBYIOIass BpEMEHU 10
MOMEHTA PACXOXKISHHUS TYTOTaCUTEIBHBIX KOHTAKTOB BBIKIIIOYATEIISI 7 BBHIOUpaeTCs

U3 yCIIOBUS:

=J2-p5

Iaz‘ S ! nom IomK !
] J1.HOM

(4.7)

anom
rie g oy~ HOMHHAJBHBIA  AmepUOJUYECKUH  TOK  OTKIIOYCHHUS
BBIKJTIOYATEIS, KA ;

Piov — HOMHUHAIILHOE OTHOCHUTEJBHOE COJICpKAHUE arnepuoaudecKou

COCTaBJ'IHIOHIeﬁ TOKa OTKIIIOUCHUSA OJIA BPCMCHU 7.

pu 1, <o @ by 21, MOMyCKaeTCs BBINOIHEHUE YCIOBHS:

i =21 +i, <i =201, @A+pB,), (4.8)

KT nt art OMKJI.HOM
5. Nurerpan Jxoyns Toka K3, Xxapaktepu3yromnui KOJIA4E€CTBO TEMIOTHI,
kAZ-c, BBIICISIONENCS B anmnapare 3a BpeMst K3, BRIOMpaeTcs 110 yCIOBHIO:

B <12 -t

K np.m m?

(4.9)
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rae l,pm — OpenenbHbIl TOK TEPMUYECKONW CTOMKOCTH, KOTOPBIA JaHHBIN
amnmnapaTr MOXET BbIIEp>KaTh 0€3 MOBPEKICHUS B TEUEHUE MPEICIbHOTO BPEMEHU
TEPMUAYECKON CTOUKOCTH iy,

Jlnst pacuéra unterpana Jxoymns npu ty/T, = 1 + 2 MOXKHO HUCIIOIH30BAThH
CJIEYIOIIEE BBIPAKCHUE:

B.=1,,-(t

; ——! (4.10)
7€ tome — BpeMs oT Havana K3 1o ero oTkiroueHus, c;
T, — mocTosiHHAS BpPEMEHHM 3aTyXaHHUs allepruoIMIECKOro TOKa.
[Tons3ysacy dopmymamu 4.1 — 4.10, npousBeném mnpoBepky (BHIOOD)
o0opyI0BaHUS HA IPOSKTHPYEMOU MOICTAHITUH.

[TpoBepka u BIOOp OyA€T MPOU3BOIUTHLCS B TAOIMYHON (hopMme.

4.1.1. IIposepka u BbIOOp 3nekTpoodopyaoBanus Ha OPY-110 kB
Ta6nuna 4.1 — IIpoBepka pazweaunutencii PH/3 2 — 110/630

PacueTHble ITactiopTHBIE
VYcnoBust BeiOOpa
BEJINYHHBI JAHHBIE
Uy = 110 kB U,=110xB U, U,
l,» = 148,493 A lorn = 630 A iz gope < Vo
l., = 11,808 kA lip.c = 80 KA L <1
i,o = 30,058 KA inp.c = 80 KA i, <,
L = 31,5 KA; )
Bi=19.72 kA% t, =4 B, <I,,t,,=2977 kA*c
m—aC

CymiecTByronie pa3beIUHATENN NPOXOJAT IO YCIOBHUSIM JUIUTEIBHON
paboThl MpPU HOPMAJIILHOM pEXUME M TIO0 YCIOBUSA pabOThl MpPU KOPOTKOM

3aMBbIKaHHU.
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Tabnuma 4.2 — IIpoBepka kopoTro3ambikareneit K3-110

Pacuetnrie [TactiopTHBIE
VYcnoBus BeiOOpa
BEJIMYMHEI JTAHHBIE
U, = 110 kB U,=110B U,.<U,
Ipa = 2,26 KA la= 34 KA lpa <1y
L. =125 KA; )
B.=19,72 kA%*c ‘=3 B, <., -t, =468,75 kA%c
m—9C

CYIHGCTBYIOHII/IC KOPOTKO3aMBIKATCJIM IIPOXOAAT IIO YCJIIOBUAM pa60TBI IIpu

aBapHﬁHOM PEKHUMEC NI KOPOTKOM 3aMBbIKaHHH.

CymiecTByroniasi Ha TMOJCTAaHIIMU cXeMa «OJIoK (JuHUs-TpaHchopMaTop) C

Pa3bCANHUTCIICM )51

PexoMeHTyeTCsl 3aMEHUTH €€ Ha TUIIOBYIO CXeMY «OJIOK (JIMHUSA-TpaHC(hOpMaTOp) €

[12].

BBIKJTIOYATCIICM»

BBIKJIFOUATEIIHN, KOTOPbIE OyIyT MOJXOIUTH MO YCIOBUSAM JIUTEIIBHON PabOTHI U 110

KOPOTKO3aMBIKATCIICM»

qcro

s

HEO00XO0IMMO

YCIOBHAM pa6OTI)I IIPpHU KOPOTKHUX 3aMBbIKAHHAX.

Tabauia 4.3 — Beibop Beikimrouarencii BPC-110-31,5/2500 YXJI1

HCOOCTATOYHO HaJCXKHa.

BBIOpAaTh  HEOOXOIUMBI

PacuetHsie [TacnioptHbIE
YcnoBus BeIOOpa
Bennuunsl JTaHHBIE
Uyem = 110 kB U, =110 xB U,.=<U,
I,y = 148,493 A lonn = 2500 A | pab.ope <l,,,
l.o = 11,808 KA lp.c = 31,5 KA o <1,
iyo = 30,058 KA inp.c = 81 KA b, <1,
Ino = 11,808 KA IomKﬂ'H N 31’5 I no < Iommn
KA *
241, +i,=18,96KA p=04 \/E'Ino‘HaS\/E'lomm.u'(1+ﬂ)=62,37KA
B.=19,72 xA%c Im”tz ilchA; B, < Ifm -1, =2977 kA% c
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BriOpannbiii  Beikatouarens BPC-11-31.5/25000 VYXJI1 npoxoaut 1o

YCIIOBHSIM JUITUTEIIHON PAaOOTHI U 110 YCIOBHAM Pa00THI TPU KOPOTKUX 3aMBIKAHHSX.

4.1.2. [Iposepka u BeIOOp 21ekTpoobopyaoBanus Ha 3PY-10 kB

Tabnuma 4.4 — IIposepka BoikmtouaTeneit BMI19-10-3150-31,5

PacueTHnie [TacnioptHbie Vertosus BrGopa
BCJIIMNYMHBI JAaHHBIC
Uyen = 10 kB U, =10 kB U, U,
. = 2199,43 A lown = 3150 A U pas.gope < Vora
o = 1,151 KA Lup.e = 31,5 KA L, <1,
i0 = 2,93 KA inpe = 80 KA iy <1,
lo = 1,151 KA lomnn= 31,5 KA S
V2.1, +i,=1896xkA | f= 0,25 J2. |+, < J2. | - (L+ B) =5568 kA
B.=19,72 kA?%¢ b t: 13:1;15ch; B <I2 .t =2977xkA%c

Cy1iecTByIOIIUE BBIKIIOYATENH MPOXOJIAT M0 YCIOBUIM JUIUTEIILHONU paboThI

IIpY HOPMAJIBHOM PCKHUMC U 110 YCIIOBUAM pa6OTI>I IIpU KOPOTKUX 3aMbIKAHHAX.

Tabnuna 4.5 — I[IpoBepka pazweaunutencii PBP-10/4000

Pacuetnbie [TacnopTHbIE
YcnoBus BeiOOpa
BEIIMYUHBI JaHHBIC
Uyen = 10 kB U, =10 xB U, <U,
l,» = 2199,43A lo.n = 4000 A |l pasgope = Vonn
l.o = 1,151 kA lp.c = 180 KA L, <1,
i,0=2,93 KA inp.c = 180 KA Ly <1,
L = 711 KA, )
B,=19,72 xA%c _— B, <2 -t =20164 kA%
m=4c
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CymiecTBytonye pa3beAUHUTEIH TPOXOIAT IO YCIOBUSM JJINTEIHHON
paboOThl TPU HOPMATHLHOM PEXUME W IO YCIOBUAM pabOThl MPU KOPOTKHX
3aMBIKaHHUSX.

W3 pe3ynpTaToB MpOBEPKH KOMMYTAIIMOHHOT'O 000PY/I0OBaHUS BUTHO, UTO BCE
o0opy0BaHUE TTPOXOJNT IO BCEM TMapameTpam. Tak ke peKOMEHIYeTC sl 3aMECHHUTh
cxemy «OJOK(JIMHUA-TpaHC(HOPMATOP) C pa3beAUHUTEIIEM) Ha CXeMY «OJIOK(JIUHUS-
TpaHchOpMAaTOp) C BBIKIIOYATETIEM», JJII Yero PEKOMEHIYETCS YCTaHOBUTH JBa

BBICOKOBOJIbTHBIX BaKyyMHBIX BhikitouaTenu BPC-110.

4.2. TlpoBepka U3MEPUTEIHLHOTO 000PYAOBAHUSA

JUis muTaHus U3MEPUTEIbHBIX NMPUOOPOB HA TMOJCTAHIIMMU YCTAHOBJIECHbI
TpaHcHOpMaTOpsl TOKAa U TpaHCHOPMATOPbI HAIIPSIKEHUSI.

TpancpopMaropsl TOKa HMCHOJB3YIOTCS C HECKOJBKMMHU CEpIACYHUKAMU
COOTBETCTBYIOIIETO Kiacca TOYHOCTH. OJuH Uil NHUTAHUS HU3MEPUTEIBHBIX
npubOpoB, a Jpyrol — Juisi penerdHor 3aummThl. TpaHcpopMaropbl TOKa
YCTaHOBJICHBI B Tpex (hazax.

N3mepuTenbHble TpaHCHOPMATOPhl HANIPSHKEHUS YCTAHOBJIEHBI HA COOPHBIX
muHax. OT HUX TUTAIOTCS KaTyHIKW HANpSKEHUS M3MEPUTENbHBIX MPUOOPOB,
npuOOpPOB CUTHAIU3AIUHN, KOHTPOJIb U30JISLUH.

TpancpopmMatopsl TOKa AJi1 MUTAHUS U3MEPUTEILHBIX TIPUOOPOB BHIOUPAIOT
0 HOMHUHAJIBHOMY NEPBUYHOMY U BTOPUYHOMY TOKaM, KJIacCy TOYHOCTH U

IPOBEPSIOT HAa TEPMUUYCCKYIO U TUHAMHUYECKYIO YCTOMYMBOCTH [1].
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4.2.1. Tlposepka u BeIOOp 00opynoBanus B OPY 110 kB

Tabmuma 4.6 — IIposepka TpancpopmaTopos Toka TO3M-110

Pacuernbie [TacnopTHbIE
VYcnoBus BeiOOpa
BEJINYMHBI JAHHBIE
Uy = 110 xB U,=110xB U, <U,
I, = 148,493 A lo.. = 1000 A | oo gope < Vonn
1o = 30,058 KA Inp.c = 100 KA Ly S0,
I, =26 KA; 5
B.=19,72 kA%c¢ £ 3 B . <I,, -t =2028kA%c
m=3cC

CymiecTBytomiue  TpancpopMaTopbl

TOKa

npoxomdaT  II0 YCIIOBHAM

JUINTEJIbHOM paboThl MpPU HOPMAJIBHOM PEXHME W IO YCIOBUSM palOThl NpHU

KOPOTKHUX 3aMbIKaHHAX.

4.2.2. TIposepka u obopynoBanus B 3PY 10 kB

Tabnuua 4.7 — Ilposepka tpanchopmatopon Toka TIIJI-10

Pacuertnsbie [TactiopTHBIE
VYcnoBus BeiOOpa
BEJIMUYMHBI JTAHHBIC
Uyen = 10 kB U,=10«kB U, sU,
I, =2199,43 A lorn = 3000 A | s gope = Vown
iya = 2,93 KA inp‘c =100 kA iyo < i3,1,ouy
I, = 31,5 KA; )
B,=19,72 kA%c¢ L s B, <I> -t =2977 kA%c
m=3C

CymecTByrome  TpaHcopMaTopbl  TOKa

IpoxoasaT 10 YCIIOBUSAM

JUTUTEIIbHONW paboThl MPU HOPMAIBHOM DPEXHUME W IO YCJIOBHSM pabOTHl MpHU

KOPOTKHUX 3aMbIKaHUAX.

U3 pe3ynabTaTOB MPOBEPKHU M3MEPUTEIHLHOTO 000PYI0BAHUS BUHO, YTO BCE

000py0BaHUE MPOXOIUT IO BCEM MapaMeETPaM.

Hzm.
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4.3. Tlpoepka TpancopMaTopoB COOCTBEHHBIX HYXI

C mmH CTOpPOH HU3KOTO HampsbkeHus TpaHcpopmatopoB TP/IIH-
80000/110/10-10 3amuTanbl TpaHcHOpPMATOPBl COOCTBEHHBIX HY’ K] ITOACTAHIIUH,
yepe3 KOTOphIE MOJIyYaroT MUTAHUE MTOTPEOUTENN COOCTBEHHBIX HY K] MTOJICTAHIUH.
K moTtpeburtensM coOCTBEHHBIX HYXJ OTHOCATCA YCTpOMCcTBa oOorpeBa mkadoB
peneiiHOM 3alluThl, 3apsaHbIE BBIIPSIMUTEIbHBIE arperaTbl aKKyMYJISTOPHBIX
OaTapeil.

Tun ycTaHOBIEHHBIX Ha TIOJICTAHIIMH TPAHCHOPMATOPOB COOCTBEHHBIX HYK]

— TM-630/10.
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5. PejeiiHas 3a1{MTa M aBTOMATHKA

OCHOBHBIM HA3HAYEHUEM pEIICMHOW 3alllUTHl SBISIETCS AaBTOMATHYECKOE
OTKJIFOYEHHE MOBPEKACHHOTO 3JIEMEHTA (KaK MPaBUIIO, MPU KOPOTKOM 3aMbIKAHUH )
M OT OCTaJbHOW YaCTH CUCTEMBbI MPH MOMOIIM BBIKJIOYATENe. BaxkHOCTh 3TOr0
BUJIa aBTOMATUKH ONpENEesieTcss TeM, 4YTo ©0e3 Hee BOoOOIIe HEBO3MOXHA
OecniepeboiiHast paboTa AIEKTPOIHEPTETUYECKUX YCTAHOBOK.

JIOTIOTHUTENBHBIM, BTOPBIM HA3HAYCHUEM PEJIEHHOW 3AIIUTHI  SBJISETCS
BO3MOXKHOCTh pPEAarupoBaHUsi Ha OMNACHbIE HEHOPMAJbHBIE PEXKUMBI PabOTHI
AJIEMEHTOB. B 3aBUCMMOCTH OT MX BHUJA M YCJIOBHMM 3KCIUTyaTalldd YCTAaHOBKHU
(HanmpuMep, HAIWYUS WK OTCYTCTBHS JICKYPHOTO MEepcoHasa) 3aliuTa IeUCTByeT
HAa CHUTHAJ WM OTKJIIOYEHUE TEX DJIEMEHTOB, OCTABJISITH KOTOpbie B paboTe
HEXKeJNaTeIbHO, TaK KaK 3TO MOKET MPUBECTH K BOSHUKHOBEHUIO MTOBPEKICHUS WU
aBapuu. PeneiiHyro 3amury, KOTOpas JIOJDKHA pearupoBaTh Ha HEHOPMAaJbHBIC
PEXKUMBI PadOTHI, YACTO 11€JIECO00PA3HO BBIMOJIHATh HE OBICTPOICUCTBYIOIIEH, KaK
3ammTy oT K3, a ¢ onpenesieHHON BBIIEPKKOW BPEMEHMU.

W3 M3510KEHHOTO CIIEYET, YTO MO/ YCTPONUCTBOM pelieHOM 3alUThl B 0011eM
Cly4dae ClielyeT TNMOHHUMAaTh pPEJ€ U COBOKYIMHOCTb PEJIE M BCIOMOTaTEIbHBIX
AJIEMEHTOB, KOTOPbIE JOJDKHBI B CIIy4yasX MOBPEXKIACHUNA WIM OINACHBIX
HEHOPMAaJIbHBIX YCIOBUHN paOOThI AJIEMEHTA CUCTEMbI OTKJIFOYATh €r0 BO3/IEHCTBUEM
Ha BBIKJIFOYATEIU WM JICMCTBOBAThH HA CUTHAI.

becniepeboitnas pabota 3IEKTPOIHEPTETUUECKUX CHUCTEM oOOecreuynBaeTcs
TaKke MPUMEHEHUEM psijia APYTUX aBTOMAaTUYECKUX YCTPOUCTB: aBTOMATHYECKOTO
nmoBTOpHOTO BKItoueHusa — AIIB, aBromaTuueckoro BBojia pesepsa — ABP u np.

Jlist BeIOOpa mapaMeTpoB peJIeHHON 3aluThl OBLTM PACCUUTAHBI TOKH
KOPOTKOT'O 3aMbIKaHsH, TPOTEKAIOIIUE TT0 COOTBETCTBYIOIIUM 3aIlIATAM.

st onpenenenuss Kod)PUITMEHTOB YYBCTBUTEIHHOCTA OBLIM PAcCUUTAHbI
TOKU TipH 2-X pa3znom K3.

[Tpu onpenenennn TokoB K3 HEOOX01MMO TPABUIIBHO YUECTh PEKUM PAOOTHI

ceTH U BepHO BeIOpaTh Touku K3 [5,6].
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5.1. BrIOOp NPUHIIKIIOB peeHHOMN 3aIUThI

[Ipy DOpPOEKTUPOBAHUM PENEHHOW 3alIUTBl HEOOXOAMMO  YUYHUTHIBATH
clIeytomue o0CTOSTENbCTBA!

1) BBl MOBPEXKICHUI, HA KOTOPBIC JOJDKHA PearnpoBaTh 3aIlInTa:

2) KOH(HUTYpalHIO CETH, CXEMbl COCIWHEHHH OTIECIBHBIX 3JIEMEHTOB H

PEXKUMOB HEUTpAJIEH;

3) HEoOXOAMMOCTh OTKJIFOUEHUS TOBPEKICHHUN 3alUTaMUd O3 BBIICPKKH

BpEeMEHHU (XOTs Obl 4YaCTH 3aIUIIAEMOT0 Y4acTKa);

4) HeoOXOAWMOCTh PE3CPBUPOBAHUS OTKA30B 3allUT M BBIKIOYATEIICH

CMEXHBIX 00BEKTOB.

B cersix ¢ Gonbmmm TokoM 3aMbikaHusl Ha 3eMito (110 kB u BbIme) 3amura
OOBIYHO BBIMOJHSIETCS OTHCIBHBIMU KOMIUIEKTaMH OT Mexaydasneix K3,
BKJIIOYCHHBIMA Ha (Pa3Hble BEIMYHMHBI, U OT KOPOTKMX 3aMbIKaHH Ha 3EMIIIO,
BKJIFOYEHHBIMU Ha COCTABJIAIOIINE HYJIEBOU I10CIEI0BATEIBHOCTH.

KoMIIIEeKThI 3a1IUT, YCTAHOBJIEHHBIE HA KaXKJIOM 3J€MEHTE (y4acTKe JIMHUH,
TpaHchopMaTope U Ap.), AOJDKHBI HAAEKHO 3aUIUIIATH ATOT DJIEMEHT, a TaKKe
pe3epBUPOBATh OTKa3bl 3aLUT M BBIKIIOYATEIEH CMEXHBIX dJeMEHTOB. llepByro
(YHKUHIO BBIMOJHSIOT OCHOBHBIE 3allUThl (WJIM OTAENbHBIE CTYNEHU 3alllUT),
BTOPYIO — pe3€pBHBIE. J{OMTOTHUTEIBHBIE 3AIUTHI, YCTAHABIMBAEMbIE B HEKOTOPBIX
CIIy4asiX, BHITOJHSIOT YacTh (PYHKIIMM OCHOBHBIX 3aLUT.

B  pamnanbHBIX  CeTSIX € OJHOCTOPOHHMM  IIMTAHWEM  3aILUTHI
YCTaHaBJIMBAIOTCS, KaK MPABUJIO, TOJIBKO HA MUTAKOLIEM KOHUE Ka)XOro0 y4acTKa.
Ceru Takoi KoOHuUrypauuu HanpspkeHuemM 35 kB  oObIYHO  BHOJHE
YAOBJIIETBOPUTEIBHO  3AIIMINAIOTCA  KOMIUIEKCAMM  TOKOBBIX  3alllUT  CO
CTYIIEHYaThIMH BBIIEPKKaMH BPEMEHH.

Ha nunmsax 110 kB u BblIE peKOMEHIYETCS yCTaHABIMBAaTh B KAadeCTBE
OCHOBHBIX JIUCTAHIIMOHHBIE 3ALIUTHI.

B ceTsix ¢ ABYXCTOPOHHMM NHUTaHUEM, KOJIBLIEBBIX CETSAX M Ha IapajulesIbHBIX
JIMHUSX 3alIUThl YCTAHABIMBAIOTCA Ha OOOMX KOHIAX KaXAoW JMHUU. B Takux

CCTAX YCTAHABJIMBAKOTCS 0OBIYHO HaIlpaBJICHHBIC TOKOBBIC, a4 B HauoOoee

Jlucm

140205.65-3C-10-AN-018-18-M3

Hzm.

Jlucm Ne 0okym. Hoonuce | Hama

39




OTBETCTBEHHBIX CJIy4asX AMCTAHIMOHHBIE WM BBICOKOYACTOTHBIE 3amuThl. Ha
napawienbHbix JuHUSIX ceted (35 kB. 110 xB) B KkadecTBe OCHOBHBIX
YCTaHABJIMBAIOTCA IMOIEPEYHbIE HalpaBjieHHbIE AU(epeHlnaibHble 3alluThl. B
cucreme 110 kB mnonepeunass HampaBieHHass AuQQepeHLuanbHas 3alMTa OT
mexaydaszapix K3 momomnnsercst OJOKOM 3allliThl HYJIEBOW MOCIEI0BATEIbHOCTH.
JlomycTuMbIE BBIACPKKM BPEMEHM OCHOBHBIX 3alUT B 3HAYUTEIILHON CTEIECHU
OTIPENETSAIOTCA YCIOBUEM COXPAHEHHUS YCTOMYUBOCTH pabOThl CHCTEMBI H
notpeouteneit. IlpegenbHoe BpeMsi OTKIIOYEHHUS KOPOTKOTO  3aMbIKaHUS
OLICHMBAECTCA  CHEHUAJIBHBIM  PAcdye€ToM, OCHOBAaHHBIM Ha  IPUHIUIIAX
ANEKTPOMEXAHUYECKUX IMEPEXOJHBIX MpoueccoB. B Hacrosmieil kypcoBoil padbote
3TOT pacyeT BBIIOJHATH HE HY’KHO, OJJHAKO CIIEyeT OPUEHTUPOBATHCS HA TO, YTO
OJIHA U3 3allIUT JHO0r0 3JEMEHTa, 0XBATHIBAIOLIAs XOTs Obl YACTh 3TOTO JIEMEHTA
JI0JKHA paboTaTh 0€3 BbIIEPKKH BPEMEH U.

Jliis BIOOpa mapaMeTpoB peieiiHON 3alUThl HEOOXOIUMO paccUuTaTh TOKU
Tpexdazupix K3, npoTekaroniye no COOTBETCTBYIOIINM 3alUTaM B MaKCUMaJIbHOM
Y MUHUMAJIbHOM PEKUMax pabOThl CUCTEMBI.

g onpenenenus Ko3pUIUEHTOB YyBCTBUTEIBHOCTH PACCUUTHIBAIOTCS TOKU TPU
3apa3HbIX KOPOTKUX 3aMBIKAHUSX, 3TH TOKH JOCTATOYHO PACCUUTATH TOJBKO IS
MUHHAMAJIBHOTO pekumMa. st pacyeTa 3alMT OT KOPOTKHX 3aMbIKAHUI HA 3EMIIEO
ONPENENSIOTCA TOKH HYJIEBOM MOCIEA0BATENbHOCTH MPU OJHO(DA3HBIX U 2-(ha3HbIX
KOPOTKUX 3aMBIKAHMSIX Ha 3€MJII0 B MaKCHUMAJIbHOM U MUHUMAJIbHOM pPEKHUMAX
paboTel cuctembl. Takum oOpa3zoMm, mpu omnpejaeneHnn TokoB K3 HeoOxommmo
MPaBUJIBHO YYECTh PEXUM pabOThl CUCTEMBI (MAKCUMAJIbHBIA U MUHUMAJbHBIN) U

BEPHO BBHIOpATh TOUKH KOPOTKHX 3aMbIKaHuu [5,6].
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5.2. Pacuer nuddepeHnanIbHON peneitHON 3alUThl TpaHCHOPMATOPOB C

pene JI3T-11

Pacuer TOKOB KOPOTKOIO 3aMbIKaHUS U pacyeT pabourx TOKOB MPUBEJICH B
nyHkTe 3. Pe3ynbTaThl pacyeToB TOKOB KOPOTKHX 3aMBIKAHUW MPUBEICHBI B
tabnure 3.1.

Cornacuo ITYD [8] st moHMKaIOMKMX TpaHC(HOPMATOPOB MOIIIHOCTRIO OoJice
6300 kBA pexomeHayeTcst K yCTaHOBKE MpojoibHas tuddepeHiranpHas 3aiura,
ra3oBas 3alluTa, MaKCHMajbHas TOKOBAs 3all[UTa OT CBEPXTOKOB, MaKCHUMAaJIbHas
TOKOBas 3alllUTa OT MEpPErpy30K, TOKOBAs 3allUTa HYJIEBOW MOCIEI0BATEIHLHOCTU
(7t AByXOOMOTOYHBIX TpaHC(OPMATOPOB U TPEXOOMOTOUHBIX TpaHC(HOPMATOPOB
C OJIHOCTOPOHHHM ITHTAaHHEM MOXKET He yCTaHaBIuBaThes) [8,6].

B nacrosimiee BpeMsi KOMIUIEKCHI 3JEKTPOMEXAHUYECKUX 3alIUT MOCTEIEHHO
3aMEHSAIOTCSI MHUKPOIIPOLIECCOPHBIMHI KOMIUIEKCAMH, COICPKAIIUMH aHAJTIOTUIHBIC
TUIBl 3alUT, HO Oojiee HaJAEKHBIMU, OOJAfalOMMKU 0oJjiee IIUPOKUMHU
BO3MOXKHOCTSIMH, 00JIee TyBCTBUTEIIBHBIMHU [6].

3amuTel Ha DJICKTPOMEXAHWYECKHMX DJIEMEHTaX B HACTOSIIEE BpeMs

CUHUTAIOTCA MOPAJIBHO YCTAPCBIINMH U HC PCKOMCHIYIOTCA K YCTAHOBKC.

5.2.1. Onpenenenre MepBUYHBIX TOKOB JIJII BCEX CTOPOH 3allMIIaeMOr0
TpaHchopMaropa,  COOTBETCTBYIOIIUX  €r0  HOMHUHAJILHOM

MOIITHOCTH

BenruuHa nepBUYHBIX TOKOB ompeaensercs o ¢popmyie (5.1):

S
|, = HoM 51
HOM UHOM-\/§ ( )

rae |y, - NEPBUYHBIN HOMHHAIBHEIN TOK TpaHc(opMmaropa.
Sjoy - HOMHHAJIbHAS MOIHOCTH 3aIMIIAEMOro TpancdopMaTopa.

U, - HOMMHAJIBHOE HAIIPSOKEHUE HA BRICOKOM WIIM HU3KOM CTOPOHAX.
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Tok na ctopone BH (110xB):

80000
IHOM(BH) = m = 401,635A
Toxu Ha ctopore HH (10xB):
40000
| ioneqany = —10 5. /3 =2199,43 A
40000 =2199,43 A

I HOM(HH?2) — m

5.2.2. Beibop TtpanchopMaTOpoB TOKa M pacueT KoIPPHUIHEHTOB
TpaHchopmaIu
B cooTBeTcTBHU CO CXeMaMH COEIUHEHUST 0OMOTOK 3aIIMIaeMOI0 CUIIOBOTO
TpaHcopmaTtopa BBIOMPAIOTCA CXEMbl COCJAMHEHUS BTOPUYHBIX OOMOTOK
TpanchopmaropoB  Toka TA. [ng  1BYXOOMOTOUYHBIX  TMOHUKAIOUIUX
TpaHCc(HOpMATOPOB C pacHICIIICHHON OOMOTKOW HU3KOTO HAMNpPSHKEHUS, UMEIOIINX
cxeMy coenuHeHHs oOMOTOK Y/A-A, Bropuunbie oOMoTkH TA Ha ctopone BH
COCIIMHAIOTCS B TpeyroibHUK (A), a Ha ctopoHe HH — B Henonuyto 3Be3ny. Ilpu
5TOM B A depeHInaIbHON e ycTaHaBmuBaroTes aBa pene J[3T-11 [5,6].
Pacuernbie koadpurments: Tpanchopmaruu TA onpenensitores mo popmyie
(5.2):

K _ IHOM 'KCX (52)

Ippac — I !
HOM (TA)

rie Kex — koappuumeHT cxemsr,

Kcx =1 — nia cxemsl coeanuenns ooMoTok TA B Y.

Kex = x/§ - JUISL CXEMBI coequHeHns 0OMOTOK TA B A.
lHom(TA) — HOMHHAIBHBINA BTOPUYHBIN TOK TA, paBHBIN 5 A;

Tornaa Ha cropone BH (110 kB):

4016353 _ 695,46
5 5

BH
K TApacu =
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1000

Ha moacrannmu ycTaHOBICHBI TPAHCHOPMATOPHI TOKA C K 27 1400, = -

Ha cropone HH (10,5 kB):

2199,43-1 2199,43
5 5

HH
K TApacu =

3000
5

Ha moacrannmu ycTaHOBJICHBI TPAHCHOPMATOPHI TO C K 14pues =
5.2.3. PacyeT BTOPUYHBIX TOKOB B TIJICUAX 3aIUTHI

Pacuer BTOpUUYHBIX TOKOB B IJIeHax 3alIMThI MPOBOAUM 10 hopmyre (5.3)

I _ IHOM 'KCX (5.3)

HOM .B. —
KTA
Ha cropone BH, rine oomotku TA coequHeHbl B A:

401,635-+/3
IHOM.B.BH. = W =3478A

Ha cropone HH, riae oOMOTkH coenHEHBI B Y

~2199,43-1

- —3,666A
HOM .B.HH . 3000/ 5

Pe3ynbTaThl pacueToB npuBeaeHbI B Tabuiie S.1.
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Ta6nuna 5.1 — MicxonHble JaHHbBIE U TTPpOBEpKa(BHIOOP) TpaHC(HOPMATOPOB TOKA

[TapameTpsl O6o3HaueHue u YucnoBble 3HaYCHUSI HA
CTOpPOHAX
METO/T
ONpCACICHHA 110 kB 10,5 xB
3HavyeHHe TOKa B 0OMOTKAxX
TpancdopMaropa npu BHELITHEM 18 2889,25 -
tpexdaznom K3, A
3HaueHue Toka B 00OMOTKaX
TpaHcdopMaropa npu BHELIHEM 19 2508,81 -
neyxdaznom K3, A
[TepBuYHBII TOK Ha CTOPOHAX | Shom
3amuniaeMoro Tpancgopmaropa, A HOM ™ \/§ U 401,635 2199,43
HOM

CxeMa coelMHEHUSI BTOPUUHBIX OOMOTOK A Y
TA
KoadduiimeHnT cxeMbl BKIIIOUEHUS pelie

$Pun p Kex NE 1
3aIUTHI
Pacuernslit k03 punuent Tpanchopmanuu Loy Koy 695,46 2199,43

Ipacu =
TpaHchopmaTopa ToKa IHOM(TA) 5 5
[IpunsaTeiii Ko3ddunmreHT Tpanchopmanuu 1000 3000
Kra — —

TA 5 5
BTopuuHblii TOK B IJ1€4ax 3allUThI, J _ Lyou - Koy
COOTBETCTBYIOIINI HOMHUHAJIBHON HOME: Ky, 3,478 3,666
MOIIIHOCTH TpaHcopmaTopa, A

Tak kak BTOPUYHBIM TOK B IJIeYaX 3aIUThl HA HU3KOW CTOpOHE OOJIbIle, YeM Ha

BBICOKOM, CIIEIOBATENIbHO, IPUHUMAEM HU3KYIO CTOPOHY 32 OCHOBHYIO.

5.2.4. Onpenenenne Toka cpadaThIBaHUS PeEJIe ISl OCHOBHON CTOPOHBI.

Bruibupaercst ctopoHa Kk TpaHcpopMaropam TOKa, KOTOPOM cClieayer

HOJIKJII0YaTh TOpMO3HYI0 00MOTKy pene 3T — 11. Mcnonb3oBanue TopmMo3HOU

OOMOTKH JaéT BO3MOXXHOCTh HE OTCTpaWBaTh 3aIIUTy OT TOKOB HeOajaHca MpHU

BHemHUX K3 M MHMHHMMaILHOE 3HA4YEHHE TOKa Cpa6aTBIBaHI/IH

ompeesaeTcs

TOJIBKO M3 yCIOBUS OTCTPOMKH OT OPOCKOB HAMAarHWYMBAIOIIETO TOKA 10 popMyIie

(5.4):

Hzm.
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l ey = K - 17 wowr (5.4)

roe K=1,2+1,5

121 oy — HOMMHAIIBHEIH TOK Tpancdopmaropa Ha ctopone BH.
Torma |,y =1,25-401,635=502,044 A

[Tnego TA ¢ GOJBIIUM BTOPUYHBIM TOKOM IPHHUMAETCS 3a OCHOBHOE. B
JTAHHOM CJIy4ae TaKuM SIBJISIETCS Iiedo Ha ctopone HH.

OnpenenuM TOK cpabaThIBaHUS peJie JUIsi OCHOBHOW CTOPOHBI MO (hopMyIie

(5.5):
lepocn = ey Kor Ky : (55)
KTA.OCH
rae K;—koadpdumuent rpanchopmanuu T1
Torna:

| _502,044-1-115
CPOC " 300015-10,5

=9164 A

5.2.5. Ompenenenne  HEOOXOIMMOTO  YWCIA  BHUTKOB  OOMOTOK
HachIaromerocs Tpancgopmaropa pene [I3T-11
PacuetHoe 4uciao BHUTKOB pabouyuMx OOMOTOK  HACHIIIAOIIETOCS
tpanchopmaropa (HTT) asis ocCHOBHOM CTOPOHBI ONIPEACIISIETCS U3 BIPAYKEHUS

=
Wy p = — (5.6)

I C.P.OCH

rae Fcp, = 100 — MJIC cpabateiBanus pene 3T — 11,

100
0P 9164

=10,9126umxos¢

Oxpyruisst 00s3aTeNbHO B MEHBIIYI0 cTOpoHy, mpuMmeM Wp = 10 BHUTKOB,
TOTJ]a TOK CpadaThIBaHUs 3alUThI, COOTBETCTBYIOIINNA TPUHITOMY YHCITy BUTKOB U

npuBecHHBIN K cTopone 110 kB, MoxHO onpenenuts 1o popmyne(5.7):

Ic.a. _ FC.P. Kopiocn (5.7)
ch 'WP
_ 100-3000-10,5 _ 547826 A
€% 1.5.115-10 ’
Jlucm
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Omnpenensiercs pacyeTHoe yrcio BUTKOB 0oMoTku HTT my1st He OCHOBHOM
CTOPOHBI 3amuiaeMoro tpanchopmaropa (HH).
Uucno BuTKOB pabouedt oOMoTku s ctopoHbl HH ompenenum 1o

dbopmyie (5.8):

W, +W, =W, Jocnsa (5.8)

BY

rae |y .- TOK ocHOBHOTO 11eua (BH);

|,y -ToK B eue HH.

3,666
WP -|-Wy =10- ﬁ =1054 sutkoB ~ 11

1

[Ipu pacuere BUTKOB paboumx OOMOTOK JUisi HE OCHOBHOW CTOpPOHBI,
OKpYTJIEHHUE JO IIeJIOr0 YUCIa BUTKOB HUIET A0 Onrpkaiiiero 3HaueHus. Takum
o0pa3omM, B HE OCHOBHOE IJIEY0 HEOOXOIUMO MOCTaBUTh JomoJHUTENIbHO 11-10=1
BUTKOB B YPaBHUTEIHLHOW OOMOTKH.

UToOBl BBIUMCIUTH HEOOXOIUMOE YHCIO BHUTKOB TOPMO3HOW OOMOTKH,
HY>KHO OIPECTUTh MaKCUMaIbHBIN TIEPBUYHBIN TOK HeOalaHca mpu 3-x (azHoM

K3 na cropone HH tpanchopmaTopa, NMpuUBEIEHHBI K pacyeTHON CTOpOHE

(110xB).
Tok Hebananca onpeaensercs o Gopmyie (5.9):
AU % -W
IHE.PACLI.MAX = (Ka Koy e+ 1000 + MIC;{/ZAC |) ’ I[((?;’) J (59)

rae K, - koo uumenT, yunThIBaIOMUN anepruoaNnIECKYI0 COCTABISIOILYIO
B Touke K3, nns pene ¢ HTT ero pekomenayercst 6patb paBHbIM 1
K, - KO3hOUIMEHT, YYUTHIBAIOIINNA OJHOTUIHOCTH TA, O0OBIYHO

OepeTcs B 3ammTax CHIOBBIX T paBHBIM 1;
£ =0.1- OTHOCUTENbHASA BEJIMYMHA MOJIHOW MOrpeHOCTH TA;
AU% - 3HaueHne B % TIOJIOBMHBI CYMMapHOTO Juara3oHa

perynupoBaHus HanpspkeHus T;
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W,y =W, +W,, - pacuernoe umcino ButkoB oomorok HTT Ha He

OCHOBHOM CTOpPOHC.

105 1054-11
I =(1-1.01+—+— .2889,25 = 718,393
s.pacy, = 100 1054 ) KA

PacyeTHoe 4YHCIO BHUTKOB TOPMO3HOH OOMOTKHM OMpeAensercs U3
BeIpaxeHus (5.10):

K I W

WT.PAC'{. = o ;Hgs;;c;{ oL (510)
T

rae Kye=1,5 — xodhduumeHT OTCTPONKH, YYMTHIBAIONIMA HETOYHOCTH
HACTPOWKHU

tga - TaHIeHC yIJla HaKJIOHA KacaTelIbHOM, OMpenessionell KpyTU3Hy

TopMO3HOW Xxapakrtepuctuku. [ns pene A3T-11 stor ko3dPuUIMEHT MOXKHO

cuuTaTh paBHbIM 0,75.

~ 15-718,393-10,54
PPACE—075.2889,25

=5,241BuTKOB

OxoHYaTeNbHOE YUCIIO BUTKOB TOPMO3HOU 0OMOTKU Wi pacy =7 BUTKOB.

Pe3ynbpTaThl pacyeToB NpUBEAEHBI B TabiuLe 5.2.
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Ta6numa 5.2 — Pesynbratsl pacuyera napamerpoB HTT perne

[Tapamerpsl

O003HaYeHHUE U METO]I
onpeeaeHus

YucnoBble 3HAUEHUA

Tox cpabaTeIBaHUS
3aIIHUThI, A

1 =K-7

C3MIN HOM

502,044

Tok cpabartbiBaHus peie
Ha OCHOBHOU CTOPOHE

losnan Koy Kr

K00c

IC.P.OCH

9,164

Yuciio BUTKOB OOMOTKH
HTT nisa ocEOBHOM
CTOPOHBI:

PacueTHO€ uMCIIO BUTKOB

[IpuHATOE YKCIIO BUTKOB

F

OCH.P ~ |
C.P.OCH

WP

10,912

10

PeanbHBIA TOK
cpabaThIBaHUS 3alTUTHI, A

_ F, C.P. K 10CH

c3 =
KCX 'KT 'WP

547,826

Uuciao BUTKOB OOMOTKH
HTT pene nius
HEOCHOBHOW CTOPOHBI:

PacueTHO€ UMCIIO BUTKOB

[IpuHATOE YMCIIO BUTKOB

I
OCH.BY

B.A

10,54

10
11

Hucno BUTKOB
YPaBHUTEJIBHOU OOMOTKH
HTT

WyP = (WP +Wyp) _WP

11-10=1

MaxkcumManbHbIN
PACUYETHBIN TOK
HeOamanca, A

AU % + W[’AC 7W‘
100 W

PAC

Vs pace. = (Ka Ko+

3]

)1

718,393

Yucno BUTKOB TOPMO3HOM
OOMOTKHU:

PacyeTHOE YHCIIO BUTKOB

[IpunsATOE YNCIIO BUTKOB

Korc i IHE.PACLI. ‘WOCH.P.

WT.PACq. = tger - |
T

5,241

Hzm.
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5.2.6. IIpoBepka 4yBCTBUTENBHOCTH TU(DHEepEeHIIMATHHOMN 3alUThI
[IpoBepka YyBCTBUTEIBHOCTH OCYILECTBISETCS NMPU MUHUMAIBLHOM TOKE
BHyTpeHHero K3. B kauectBe Takoro K3 MoXHO NpHHSATH ciiydaid 2-X (a3zHOro

3ambIKaHus Ha 3axkuMax HH. Pacuer npoBoautcs o dopmyse (5.11):

K, =115 (5.11)

rre K, - KooQUIMEeHT YyBCTBUTEIBHOCTH 3aIUTHI;

2
I}G) - 3HaYEHHE TOKa, IPOTEKAIOUIETO Yepes3 3alUTy Mpu 2-X (pazHom

K3 na 3axxumax BTopuuHOi 00MoTkH T, mpuBeaeHHOTO K pacueTHOoi cTopone (110
kB).
l.; - peanbHblii TOK cpabGaThiBaHWSI 3alUThI, MPUBEICHHBIA K

pacuetHol ctopoHe (10,5kB).

_ 2508,81

g = =458>15
547,826
Takum 00pa3oM, 3amuTa B paccCMaTpUBa€MOM NPHUMEPE YJOBJIETBOPSET

Tpe6OBaHI/I}IM YYBCTBHUTCIBLHOCTH.

5.2.7. PacueT BcmoMoraTeabHBIX 3alUT TPAHCPOPMATOPOB
Jns cuiioBoro moHMXkaromero tpancpopmaropa mo ITYD HeobOxomumo
yctaHoBUTh MT3 oT cBepxTokoB npu BHemHUX K3 1 MT3 ot neperpys3ku.

MT3 OT CBEpXTOKOB UMEET BBIJICPIKKY BPEMEHH Ha CTYIIEHb OOJIbIIIE

(At=0.5.0.6 <€), yem 3amUTHl NPUCOCAUHEHUH WIM [IHH, ITUTACMBIX
TpaHC(HOPMATOPOM.
B cnyuan MT3 ot cBepxTokoB npuMeHsitoT MT3 ¢ myckom 1o HarnpsikeHuto (¢
OJIOKUPOBKOM MUHUMAILHOTO HaNpspkeHUs ) Tornaa K; MOKHO MPUHATH paBHBIM 1.
Tox cpabaTeIBaHMsI 3alIUTHI paccuuTaeM 1o dhopmye (5.12):
lc3= M N pasanax (5.12)
KB

rne, K, - Ko3(QQUIMEHT HaIe)KHOCTH, K, =1,2;
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K; - koo dumpmenT yunThIBarommii 3amyck snekrpoasurarencii K, =2,
K, - K03((dULUEeHT BO3BpaTa TOKOBOI'O pele K, =038,

| ; - peanbHBIil TOK cpabaTHIBAHUS 3AIUTHI.

12-25

lc3= -401,635=1506,13 A

U paccunuraem uyBctBUTENLHOCTE MT3 OT cBepXxTOKOB 110 hopmyie (5.11):

y :%g:f;:lﬁ? >12
Takum oOpa3oMm 3amurTa, paccMaTpuBaeMmas B MPUMEPE, MOIXOIUT IO
TpeOOBAHUSIM YYBCTBUTEIILHOCTH.
MT3 ot neperpy3ok UMEIOT YCTaBKY, paccuuTbiBaeMyto 1o dopmye (5.13):

— KH
IC.3—

K ’ IHOM (513)

| % 401635=527.146 A

UyBCTBUTEIBHOCTD 3alIUTHI OT MEPETPY3KU HE OLICHUBAECTCS.

5.2.8. l'a3oBas 3ammura

['azoBass 3ammTa TNpenHa3HaueHa OT  3aMbIKaHWs  BHYTpUM  Oaka
TpaHchopmaropa u B KoHTakTHOM oTceke PITH, compoBoskaaromuxcs BelieeHueM
raza. OJIMH KOMIUIEKT peJie HaXOAUTCs B MaTpyOKe, COETUHSIOIINM OCHOBHOU Oak
TpaHcopmaTtopa ¢ OaKOM pacIIUpPUTENsi, BTOPOl KOMIUIEKT — B KOHTaKTOPHOM
orcexe PITH.

["a3zoBas 3amura 6aka TpaHchopmaropa — AByxcryneH4aras. OgHa CTYNEeHb
JEHCTBYET Ha CUTHAJI, JIpyras Ha OTKJIIoueHue TpaHchopmaropa. ['azoBas 3amura
orceka PITH nMmeeT oiHy cTyIeHb, IEHCTBYIONIYIO Ha OTKIFOUEHUE [5].

['azoBast 3ammrTa SBISETCS YUCTO MEXAaHUYECKUM YCTPOMCTBOM, HAET B

KOMITJIEKTE€ C CHUJIOBBIM TpaHC(HOPMATOPOM M PACUETHBIX MapamMeTpPOB HE HMMEET.

Jlucm

140205.65-3C-10-AN-018-18-M3

Hsm. | Jlucm Ne 0okym. Hoonuce | Hama

50




KoHTakTHBIE 371€MEHTHI Ta30BOM 3aIMTHI JOJKHBI ObITh YYTEHBI NPU CUHTE3E
IPUHLIHANHNAIBHON CXEMBI OIEPATUBHBIX LIETIEN 3aIUTHI.

["a3oBast 3amMTa MACIOHANOJHEHHBIX alnapaToB HMMEET aOCOJIOTHYIO
CEJICKTUBHOCTh M CpalaThIBa€T TOJBKO IpPU TOBPEXKACHUSAX BHYTpH Oaka
3aIUIIIAEMOr0 00BEKTA. 3alHUTa pearupyeT Ha MOBPEKICHMSI, COITPOBOKAAIOIINECS
BBIJIEJICHUEM Ta3a, BBIOpOCOM Macja W3 0aka B PACIIUPUTEIb WIM aBAPUMHBIM
IIOHIKCHUEM YPOBHS Macia. ['azoBas 3amura — OJHA W3 HEMHOIHMX, IIOCIIE
KOTOpBIX He aomyckaercs aeiictBue AIIB, Tak kak B OOJNBIIMHCTBE CIy4yacB

OTKJIFOYaeMbIC €H IMMOBPCKIACHUA OKA3bIBAIOTCA YCTOI‘/II‘II/IBBIMI/I.

5.3.  Pacuer peneitHoii 3a1UTHI TPaHCHOPMATOPOB C UCTIOIB30BAHUEM
U(POBBIX KOMILJIEKCOB

CuiioBble OHMKAIOUTME TPaHCPOPMATOPHI SBISAIOTCS HauboJiee TOPOTUMH U
OTBETCTBEHHBIMH O0BEKTAMHU JIEKTPOCHAOKEHUS.

be3zoTkazHocTh WX pabOThI, COXpPaHHOCTh, OecrepeOOMHOCTh NUTAHUS
NOTpeOUTENIeH B 3HAYUTEILHON CTEMEHH 3aBUCHUT OT HAJCKHOCTH, COBEPIIICHCTRA,
MPaBUJILHOCTH HACTPOMKHM M palbOThl peneiHoi 3ammThl. B HacTosimee Bpems
MpEnoJiaraeTcsl 3aMeHa 3allluT Ha JIEKTPOMEXaHUYECKUX U TTOTYTIPOBOJHUKOBBIX
aHAJIOTOBBIX AJIEMEHTAX 3alUTaMU Ha MUKPOIIPOIIECCOPHBIX IU(PPOBBIX JIEMEHTAX.

K ocHOBHBIM JOCTOMHCTBAM ITU(POBBIX MUKPOMPOIIECCOPHBIX KOMILIEKCOB
OTHOCSITCSI: MHOTO(DYHKIIMOHAJILHOCTh, MECTHOE W JHUCTAHIIMOHHOE YIPaBJICHUE,
BBICOKasi HAJEKHOCTh;, Majio€ MOTPeOJEHUE OINEPaTUBHOTO TOKA; PETUCTpPAIIHS
napaMeTpoB aBAPUMHBIX COOBITHI; MPUEM CUTHAJIOB OT BHEIIHUX 3allluT;
oTtoOpakeHue 1UpPOBOI HHPOPMaLUK Ha auciiee. [7]

Jlist 3amuThl TpaHc()OpPMATOPOB dYallle BCEro HUCIMONB3YIOTCA CIETYIOIINE
MHUKPOTPOIIECCOPHBIE KOMILJICKCHI:

1) MHTerpaibHOE yCTPOMCTBO pesieiHOM 3amuThl Tpanchopmatopa SPAD

346C, Beinmyckaemoe npeanpusatuem «Abb Pene-Uebokcapbi»;

2) Kommiekc «Micom P63X» dbupmbl «ATCTOMY;
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3) bmox  auddepennmanpHoi  3ammTel - TpaHchopmaropa BMP3-T/I,
BbintyckaeMbii HTL «Mexarponuka»

TokoBBIE 3aIIUTHI, COJIEPKAIINECS B KOMILJIEKCAX, MOTYT UCIIOJIb30BaThCS KAK
TOKOBBIE  OTCEYKH, MAKCUMAJIbHbIE TOKOBBIE 3alIUTBl OT CBEPXTOKOB
Tpanchopmaropa, kak MT3 oT meperpy3ok, Kak 3allUThl HYJEBOU
MOCJIEA0BATEIBLHOCTH.

Hactpoiika 3ThX 3a1MT NpakKTUYECKU HE OTJIIMYAETCA OT HACTPOMKH TaKUX K€
3aIlUT Ha AaHAJIOTOBBIX JIEMEHTAaX.

OCHOBHOM  3alIUTOM  KaXXJOTO W3 OTUX  KOMIUIEKCOB  SIBIIIETCS
nuddepeHnpanbaas, KoTopas OTJIWYAeTCsl OY€Hb BBICOKOW YYBCTBUTEIBHOCTHIO.
CJ10)KHOCTBIO H OTIPE/ICIICHHOM crieriduKol HacTporku [7].

Hust  Oonbiieir  3h(PEKTUBHOCTH  pelieWHON  3aluThl U ABTOMATHKH
PEKOMEHJIyeTCSl 3aMEHa, YCTAaHOBJEHHbIX Ha mnojacranuuu [[DC, 3amur Ha
AIEKTPOMEXAHUYECKUX U TOJYyHNPOBOJHHMKOBBIX aHAJIOTOBBIX JJIEMEHTaX Ha
COBpEMEHHBIC MHUKPOTIPOIICCCOPHBIE KOMIUIEKCH THma «Micom P63Xy» ms
OCHOBHBIX NOHMKaMuX Tpancpopmaropos TPILIH-80000 110/10/10 kB.

Hcnonp30BaHre JaHHOTO KOMILUIEKCA IPUBEIET K YBEIUYEHUIO HAJIE)KHOCTU
HHEPronoTpeOIeHUs] U COKPATUTh MNOTPEOJICHHE OMNEPATHUBHOTO TOKA, a TaKkKe
MO3BOJIUT OCYIIECTBIISITh PETUCTPALIMIO TTAPAMETPOB aBAPUUHBIX COOBITUM, TTPUEM
CUTHAJIOB OT BHEIIIHUX 3alllUT, OTOOpakeHue 1udpoBoi nHhopMaluu Ha AUCIIICE

B ya00HOM opme.

5.3.1. uddepenumanpHas 3anura
Bce HeoOxonumbie mapameTpsl TpaHchOpMaTopoB yKkazaHbl B Tabnuie 1.1.
Toxu Tpex(da3zHOro KOPOTKOTrO 3aMbIKaHUs 3a TpaHchopmaropom (Ha mmHax 10,5
kB):
1) Tpusenennsiit k 110 kB — 15 =1,151 kA;

2) Tpusenennsiii k 10 kB — 1 =12,606 KA.
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[Ipy HCHOAB30BAHMM MMKPOIPOLIECCOPHOM CHUCTEMBbl 3alUThI HUMEETCS
BO3MOYKHOCTh MaTEeMaTHYECKUM METOJIOM CKOMIICHCUPOBATH OTINYNE BTOPUUHBIX
TokoB cTopoH BH u HH u yrioBoit casur, mosiBistironuiicst mpu TpaHnchopmaiiu
ToKOB co croponbsl BH (Y) na ctpony HH(A), a Takye BausSHHE TOKOB HYJIEBOU
MOCIIEI0BATEIBHOCTH.

J3T uyBcTBUTENIbHA K BEKTOPHOM PA3HOCTH MPUBEJIEHHBIX TOKOB (pa3 CTOPOH
BH u HH u cpabatsiBaet, koraa 3Ta pa3HoCTh, T.€. AuddepeHnnanbubii ToK lg,
JIOCTUTAET YCTaBKU CpabaThIBAHUA.

JI71s1 OTCTPOMKHU OT TOKOB HebaslaHCa UCIIONB3YIOTCS CIIeIMaIbHbIe CBOMCTBA
3aIUTHI, OTPAKEHHBIE B XapaKTEPUCTHKN cpadaTeiBanus(pucynok 5.1) 14 = f(lz),

I'ne: lg - TOk cpabaTbiBaHUS 3aIUTHI,

Ir - TOpMO3HO¥ TOK.

I4
3 —
_ by
2 —]
3A YYacCToK
| <

2 yyacTok

1if yyacToK as
1 |
b
™ €1
_ a dq
c

1 TOKHaMarHM4MBaHWA
1 [ T I I I I

0,5 1 2 3 4 4,82 1o

Pucynox 5.1. Xapakrepuctuka cpabaTbiBaHUs
XapakTepucTuka cpabaTbIBaHUsI UMEET TPU y4acTKa.
[lepBbIii yyacTOK WMeeT TOCTOSHHBIA TOK cpabartbiBanus lg = CONSt,
o0o3Havaercs - lg>.
Bropoii yyacTok mMeeT HakiIOH M; = 1g oy, A€ 041 - Yroj HakKjJIOHa 3TOrO

y4acTKa.
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Tpetuii ydacTok UMeeT HakJIOH My = tg oy, T o2 -yroja HaKJIOHA ATOTO
y4acTKa.

Kpome Ttoro B 3amure wumeercs aud@epeHnranbHas — OTCEuKa,
cpabatbIBarolias He3aBUCUMO OT HAJTMYKsI TOPMO3HOTO TOKA.

Pe3ynbTaThl pacueToB mapaMeTpoB aMILITUTYTHOTO U (pa3HOTO COTJIACOBAHMS
TOKOB IPE/ICTABJICHBI B TabiuIie 5.3.

Tabmuma 5.3 — VicxogHbie TaHHBIE W MTapaMeTPhl aMIUTUTYIHOTO B (ha30BOTO
COTJIACOBaHUS TOKOB CTOPOH TpaHcopmaTopa

HanmenoBanue ®dopwmyna st UucnoBble 3HaUYCHUS JJIs1 CTOPOH

BCJIMYMH MIPUBEIACHUS 115 <B 10.5 B
HoMuHanbHBIN TOK,
COOTBCTCTBYIOUWH | | D 401,635 2199,43
IIPOXOJHOMN J3u,, ’ ’
MOIITHOCTH, A
Tok TpexdaszHoro
K3 Ha BTOpUYHBIX - 1,151 12,606
3akumax TP, kA
Cxema coeIMHEHUS
0OMOTOK CHJIOBOTO - Y A
TP
Cxema coeIMHEHUS
oomMoTtok TA Y Y
Koaddurments i 1000 3000
TpaHchopmaru 5 5
VYcraHoBka
KOMITIEHCAIIUH - Y/Y-0-0 Al'Y - 30
¢dazoBoro casura
Bropuunbie TOkU B |
IIe4yax 3aluThbl s = —oTA 2,008 3,666
IHOM BT KTA
KoadpunmenTs -
KOPPEKIIH TI0 TOKY Ky = T - 2,49 1,364
HomunansHbIE
Toxku TP ¢ yuerom = SA S5A
KOPPEKIINU
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A. Bvibop napamempos nepeozo yuacmka xapaxmepucmuku cpabamuléanus

Benuunna nuddepenimanbHOro Toka cpabaThlBaHHE 3aIMTHI HA TEPBOM
YYacTKE XapaKTEPUCTUKH ONPEAENAECTCS HMCXOAd U3 YCIOBHHM HecpabaThIBaHUS
3alUThl B HOMMHAJIBHOM PEXUME PabOThI CUJIOBOTO TpaHCc(popmaTopa.

[lepBUYHBIII MHUHMMAIBHBIA TOK CpalOaThIBaHHUA YYBCTBHTEIBHOTO OpraHa
3aIUTHI IPU OTCYTCTBUM TOPMOKEHUS ONPENEIIAETCS CIEAYIOINUMH YCIOBHUIMMU:

1) OTCTpOWKOI OT paCYETHOTO IIEPBUIHOTO TOKA HeOATaHCa B HOMHHAITLHOM

Harpy304HOM pPEKHME:

I, >K,_| (5.14)

oTC © HO.pacy.HOM !

I, >(,2-0,235)I . =0,282I

HoMT HoMT

riae lg - Tok cpabaThIBaHUs 3alIUTHI HA IEPBOM YYaCTKE;
Korc -k03¢ppunment orcrpoiiku (1,2...1,5);
46 pacu.now = PACUETHBIN TOK HeOanaHca B HOMHHAJIILHOM HAarpy304YHOM PEXHME,
KOTOPBIi onpeaensiercs o popmyie (5.15):

I HO.pacy.HOM = IH6 I ;6 I H6 (515)

rae | - cocTaBustomas Toka Hebaranca OT MOTPEITHOCTH TpaHC(POPMaTOPOB TOKA;
|c - cocTaBisIrOIas MOTpenrHOCTH OoT padoTel PITH;

| ; -cocTaBmstOIIAs IOTPEITHOCTH, 00YCIOBIICHHAs TU(POBHIM BEIPAaBHUBAHUEM

TOKOB IIJIEY.
Cocraisitoliias Toka HebanaHca OT MOTPEIIHOCTH TPAaHCPOPMATOPOB TOKA
onpenaensercs no ¢popmyite (5.16):

&% 10

=K K =——|I =1.1— |l =01l ,
HO ( OIH™ ~a 100) HoMT ( 100) HoMT HoMT 1 (5 16)

rne Kom - Koo duimenT, yauThIBaOMIHAN 0OTHOTUITHOCTH TPAHC(HOPMATOPOB TOKA,
B nuddepeHnnanbabix 3amuTax, Koy = 1;

K, - k03 duiimenT, yauThIBAIOMINN allepHUOINYECKYIO0 COCTABIISIONIYIO B TOKE,
K,=1;

€% - morpemHoCcTh TpaHchopmatopoB Toka, €% = 10%.
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Cocrapmnsitomias Toka HebamaHca OT morpemHoctd npu pabdore PITH

omnpenensercs no popmyire (5.17):

0,
—(AU A’]lm _105, o081

womT (5.17)

HO

| 100 100 ™7

rne AU% - 3nauenue B % MOJOBUHBI CyMMapHOTO JMana3oHa peryJIupoBaHUs
HanpspkeHus Tpancdopmaropa. Jins paccmarpuaemoro npumepa AU% = 10,5%

CornacHo pekoMeHIauu (pUpMBI,

3%
| =|— |l . =0,03l :
HO (100) HOMT HOMT (5 18)

Takum o6pazom,

10% 10,5% 3%
+ +

jl HoMT — 0’235| HomT
100 100 100

I HO.pacy.HOM = (1 l

C onpenen€HHbBIM 3a11acOM MOKHO TPHHSTH lg > = 0,3l,0mr

2) OTcTpoiikoii 0T Opocka TOKa HAMAarHUYHMBAHHS IPU BKJIIOYCHHH IO
HaIpsHKCHUE.
JI1s1 OTCTPOMKHM OT TOKa HAMarHWYMBaHUS TIPU BKIIOYEHUH TpaHcpopmaTopa
B TepmuHaiie «Micom P63X» ucmonb3yeTcst 0JI0KHpOBKa MO0 BTOPOH rapMoHuKe. B
OOBIYHBIX YCIOBHUAX HanEkHA OTCTpoiika mpH lg> = 0,30yt
CnenoBartebHO,
l¢>=0,3*401,635=120,49 A.
JlnmHA MEpBOro y4yacTka XapaKTepUCTHKH OTpaHUYUBACTCS 3HAYCHUEM lry =
0,514 , omHAaKO, TOCKOJBKY TOKH HeOallaHCa B HOMHUHAJILHOM PEKUME MaJIbl, IJTUHY
MEePBOTO y4YacTKa [JI TIOBBIIICHUS YYBCTBUTEIBHOCTH 3allUThl WHOTIA
YBEITNYHBAIOT.
Kax mpaBuio, rpaHuile KOHIIA TIEPBOTO ydacTKa M COOTBETCTBEHHO Hadasa

BTOPOTO y4acTKa, T.€. Hayaja TOpMOkKeHus, rnojaratot lrs = 0,51 0uT.

b. Bvibop napamempos 6mopo2o y4acmka Xxapaxmepucmuxu
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VYcraBkoi 1711 HACTPOUKHM BTOPOTO (HAKJIOHHOIO) ydacTKa XapaKTepPUCTUKU

cpabaTbiBaHUs ABIsETCS KOI(DPHUIIMEHT HAKIIOHA:

- - BC 5.1
m; = = .
1 tg (051 C ( 9)

Haknon BrOporo ywacrka, T.e. Mjp, ONPEAEHSAETCS W3  YCIOBUU
HecpabaThIBaHUs 3alIUTBl OT TOKOB HeOajlaHCa MpU MaKCUMaJIbHOM Harpyske
Tpancopmaropa. Kak mpaBuiio, MakCUMalbHBI TOK MEPErpy3Kd, TOMYCTHUMBIN

IIPU KPaTKOBPEMEHHOM paboTe CHII0BOTO TpaHchopmaTopa, 6epeTcst paBHBIM 2l yoyT.
B atom ciyuae 14 > K -(15l.61.6)2 0t (AMIUTUTY A XapaKTEPUCTHKH);

Torma 14 >1,5-(0,1+0,105+0,03)2I . =0,705I

HoMT

Karer BC tpeyroasnuka ABC OyneTr cOOTBETCTBOBATh BBIPAKEHUIO

Kome - 5 o nwerp. — 14 23 KaTET AC — BbIpaskeHUIO 2lyout — IR1

Taxum o6pazom, u3 Tpeyronpanka ABC Haxoaum:

K -1, 2
mi= omc ' HO.pacH.meperp. d : (5 . 20)
2IH0MT - IRl

rae Ko = 1;

| 6 pacu.ngerp. - TOK HeOaManca mpu 2lyour;

Ir1 - TOK HauaIa TOPMOKEHHUS;
l4> = 0,3l0uT - TOK YyCTaBKHU MEPBOTO yYaCTKA.

07051 -03l

nomT — 0’24
21 0,51

HoMT

Torma my

HoMT

C HekoTopbIM 3amacoM BoicTaBisieM 0,3.

B. Bvibop naxnona mpemwvezo yuacmra xapaKkmepucmuru
Hakiion TpeThero yuacTka BEIOUpaETCst U3 yCIOBUs HecpabaThIBaHUS 3aIIUTHI

IpU MaKCUMAaJIbHOM Toke Tpéx¢a3Horo BHemHero K3:

B,C
m, = tg ap=—— 5.21
2=1g 0= (5.21)
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U3 ncxomnbix maHaeix | mHa mmaax 10,5 B, npuBeneHHbii Kk 110 kB,

1151
= 2,866l
coctaBigeT 1151 A, T.e. 401635 ur
0 0 0
1,5(&0” K, .0 AU% 3/()j-2,886IHOMT 0,705 -
Torga M. = 100 100 100 (5.21)
I[ ? 2’886 I nomT ~— 2 I nomT ’ .
Ko =1; K, = 2.
B 1,5(1- 2-01+0,105+ 0,03)- 2,886l ,.+—0,7051 . 0.84
? 2’886| nomT — 2 I nomT ’

MooxHo npussaTs My = 0,9.

I'. Boibopa napamempos oughgepenyuanvuotl omceuxu

HuddepenunanpHas oTceuka cpadaTbIBAET HE3ABUCUMO OT TOPMO3HOT'O TOKA
u obecrnieunBaeT O60see OBICTPOE cpadaThIBAaHUE 3AIIUTHI ITPH OOIBIINX ToKax K3 B
30HE 3aIUTHI.

[To pexkomenmanuu (HUPMBI W OMBITHBIM J@HHBIM TIPU JKCILTyaTaIHH
nrddepeHInanbHBIX 3alIUT YCTABKY 3TOU 3aIIUTHI MOYKHO IIPUHSATD lg >>>= 6ly0yr.

Jlist manHOTO TIpEMepa lg >>>= 6*401,635 = 2409,81 =~ 2410A.

Takum o6paszom, Ha Tepmunane «Micom P63X» mnsa JI3T Hy)HO HaOpaTh
CJIEIYIONTNE YCTAHOBKHU:
Id>:013IHOMT;
lg >>>= 6lour;
I = 0,5 lyour;
Ir2 = 2,0 lyour;
m; =0,3;
my; = 0,9

. Tugppepenyuanvran 3awuma Hynesou nocie008amenbHoCmu

B cucreme «Micom P63X» wumeercs auddepeHnnaabHas 3amura oT
3aMbIKAHUW HA 3EMIIIO.

3amura BKIOYaeTcs Ha TpaHchopmaTopel Toka cTtopoHsl 220 KB u

TpaHchopMaTop TOKa 3a3eMJICHHBIN HEUTpaIH
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YcraBku 3alMThl IPUHUMAKOTCS aHanmoruyHo JI3T:
Id >= 013|H0MT;

Id >>>= 6IHOMT-

5.3.2. Be106op ycTaBOK BCIIOMOTATEILHBIX 3aIIAT TPAHCHOPMATOPOB
A. MT3 om ceepxmokos na cmoponax 10,5 kB
MT3 OoT CBEpXTOKOB yCTaHaBIMBAIOTCS cO cTopoHbl 10,5 kB Ha kaxmoin u3
pacIieTuieHHbBIX 00MOTOK. OHM pa0oTaloT Ha OTKJIIOYCHHE BBIKIIFOYATEIIS

K -1 >
| =_ womxT  CcOQTBETCTBYIOIIMK  CTOPOHBI.

C.3 K

8

st TOBBILLICHUE
YYBCTBUTEJIIBHOCTH 11€71I€COO0pPa3HO BKIIOYATh OTHU 3alllUThl C KOHTPOJIEM

HarpspkeHus (OJIOKMPOBKa MUHUMAJIBHOTO HAIIPSIKEHUS ):

(5.22)

I'me Ky =1,3 - koahunmeHT HaIexKHOCTH OTCTPOUKH;

| pasmaxt - pabOUMii MaKCUMAaJIBHBIN TOK TpaHc(opmaTopa, U3 ycIoBUil pabOThI
naHHoro Tpancpopmaropa npeamnonaraetrcs lpasmaxr = 1,4 lhout;

K; - xoaddumment Bo3Bpara, s nudpoBeIX pene B Komiuiekce «Micom
P63X» K; = 0,99,

1314l gy,

C.3 HoMT

[Tpu lyour = 2199,43 A;
Ic.3. = 1,84%2199,43 = 4046,95 A.

Brinepxka BpeMeHU 3alIUThl OTCTPAUBAETCS OT MAKCUMAJIBHOW BBIAEPKKA
BPEMEHHU 3aILUT NpUcoequHeHni Kk muHam 10,5 kB.

YuuThIBast, 4TO MaKCUMaJbHasl BBIICPKKA BPEMEHU 3AILUT MPUCOETUHEHNM -
1,5 ¢, cnenyer t., = 1,5+0,5 = 2c.

YyBCTBUTEIBHOCTD 3aLUTHI IPOBEPSETCS MO TOKY AByx¢azHoro K3 B koHie
CaMOro JUIMHHOTO y4acTka mpucoeauHeHus Kk mmHam 10,5 xB. B stom cimydae

KO3 (PHUIMEHT YyBCTBUTEIHHOCTH HE TOJDKEH ObITh MeHee 1,2. Ecnu cBenenwii mo
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IPUCOEAUHEHNUIO HET, JOCTaTOYHO IPOBEPUTh UYBCTBUTEIBHOCTh IO TOKY
nByxdaznoro K3 na mmuax Ttpanchopmaropa 10,5 xkB. B stomM cmyuae

KO3 (PUIIMEHT YyBCTBUTEILHOCTH HE JIOJKEH OBITh MEHbIIE 1,5:

K 18 ; (5.23)
oo (5.24)
12 =086-12,
1% =0,86-12606 =108414
K, = 10841 _ 2,679>15;
4046,95

IIpu Tpancopmarope Toka ¢ K, = &500 — YCTaHOBKa peJjie TOKa COCTABUT
lc.3. = % =6,7454.
3000

b. MT3 om ceepxmokose na cmopone 110 kB

MT3 ot cBepxTOoKOB Ha ctopoHe 110 kB pe3epBupyeTr COOTBETCTBYIOLIKE
3amuThl Ha cropoHax 10,5 kB, kpome Toro, auddepeHnaIbHYIO 3alIUTy
TpaHcopmaropa.

[Tpu HanmuuuM OJIOKUPOBKHM MHUHUMAIBHOTO HAIPSKEHUSI TOK cpabaThIBaHUS
3aIlUThl PABEH:

13-1,41
IC.3 = WHOMT = 1’84| HoMT (525)

[Tpu ot = 401,635 A;
Ic.3. = 1,84*401,635 = 739,008 A.
[To Bpemenu 3ammura orctpauBaercs oT MT3 Ha cropone 10,5 kB, T.e. t.; =
2+0,5 =2,5c.
3amura paboTaeT Ha OTKJIIOUYEHHE TpaHC(hopMaTopa co BCEX CTOPOH.

IIpn «,, = ? — YCTaBKa peJie paBHa:

_739,008-5

lc.3.= =3,6954.
1000
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UyBCTBUTENIBHOCTh 3allUThl K TOKY JByx(a3zHoro K3 nHa mmuax 10,5 kB

0,86-1151

=134>12;
739,008

cocrasut K, =

B. MT3 om nepezcpysxu
3ammTel OT MEpPerpy3kd JOCTATOYHO YCTAHOBHTH Ha ctopoHax 10,5 kB,
3allUThI, KaK MPaBUJIO, paOOTAIOT HA CUTHAJ.

Toxk Cpa6aTI>IBaHI/IH 3alllUThI PaBCH:

K, .-l
I — o1C HOMT , 526
L= (5.26)
110219943 e
. 0,99
Tox cpabaTbIiBaHus pee:
= 244381-5 — 407314
P 3000

Bpewms cpabaThiBaHMs 3alIUThI OT NEPETPY3KU MOKHO YCTaHOBUTH 9...10c.
Hactpoiika tepmunana «Micom P63X» BBINOJHAETCS B COOTBETCTBHU C
Tabnuieit 5.3.

Tabnuua 5.3 — Kapra ycraBok cuctemsr «Micom P63X»

HanmenoBanue QpyHKIuu Jnanason Pexomennyemas ycraBka

1 2 3

HomuHabHBIC JaHHBIEC TPAHC(POPMATOPOB TOKA M HANPSIKEHHUS

lionTA IEPBUYHBIHN CO

1...50000 A 1000

CTOpOHBI A ((ha3HbIe)

| ionTA IEPBUYHBIHN CO
1...50000 A 3000

ctoponbl B ((azusie)
Usontn IEPBUYHOE 0,1...1500 kA 110

lion CTOPOHBI A
1A/ 5A 5

(BTOpPUYHBIN TOK)
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l.on CTOpOHBI B

(BTOpPUYHBINA TOK)

1A /5A

Uson BTOPUYHOE

50...130 V

100

Bpamenune nons

[To vac. Ctpenke/mpoTuB

qac. CTPEJIKH

ITo wacoBoii cTpenke

Cropona A + Cropona B
Cropona A + Cropona C

Cropona B + Cropona C

He HCIIOJIB3YCTCA

Usontn IEPBUYHOE,

0,1...1500 xB 110
cTopoHa A
Usontn IEPBUYHOE,
0,1...1500 xB 10/10
cropoHa B
MomHocTh S 0,1...5000 MBA 80
I'pymma coenmaenni
by 0...11 11
cTopoH A-B
BBenena PSx Het/na Ha
l4> PSx 0,1...2,5 Iref 0,3
l¢ >> PSx 5...30 Iref 6
4 >>> PSx 5...30 Iref 6
0,2...1,5 0,3
m; PSx
m, PSx
04...1,5 0,9
Ir1 PSX 1,510 Iref 0,5

brnokupoBka oT Opocka
TOKa HaMarHWYUBaHUS 10

2 — 1 rapMOHUKE

Not Plase — selective

Plase - selective

Plase - selective

[Todasznas - o6mIas

OOmas

Rushl (2fo)/(fo) PSx

10...50%

10%

Hzm.
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OuibTpanus
HYJIEBON

IIoCIacaAoBaTCIbHOCTHU

TOKa

O-seq. filt A en PSx

Het/na

HCT

O-seq. filt B en PSx

Het/na

HET

biiokupoBka ot

HaCbIIICHUA

Overlflux.bl. en PSx

Het/na

Ja

Overl (5fo)/(fo)

10...80%

15

MT3 ot cBepxToKOB Ha cTtopone 10,5 kB
l.s. cTopona B 1,841, = 4046,95 A
lc,. cTopoHa B 6,745 A
t.s. ctopona B 2c
Ky 2,679

MT3 ot cBepxTokoB Ha cropone 110 kB

lcs. cTopoHa A

1,841,0nt = 739,008 A

lcp. cTOpOHA A 3,695 A

t.s. cTopoHa A 2,5¢

Ky 1,34
MT3 ot neperpy3ku

l.s. cTopona B 2443 81 A

lc,.cTopoHa B 4073 A

t...ctopona B 10c
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Jlucm Ne 0okym. IHoonuce

Jama

140205.65-3C-10-AN-018-18-M3

Jlucm

63




6. JlokaabHasi cMeTa HA MPUOOPeTEHHEe U MOHTAK YJIEKTPOOOOPYT0BaAHMS.

Cmera — (UHAHCOBO-PKOHOMUYECKUN JTOKYMEHT, XapaKTepU3YIOIIUNA Mpeent
JIOMYCTUMBIX 3aTpaT Ha COOpPY)KEHHE, MOHTAX M MPOYUE MOATOTOBUTEIbHBIC
paboThI, HECOOXOIUMBIE I COOPYKEHUSI 00BEKTa B COOTBETCTBUHU C BHIOPAHHBIM
MIPOEKTOM U BBOJIa 00BEKTa B IKCILTyaTaluio. B cMeTax onpenensitorcs JeHeKHbIE,
TPYJOBbIE M MaTe€puajbHbIE 3aTPaTbl, HEOOXOAUMBIE JUJISi  BBIIOJHEHUS
OTpeNENEHHOTO 00bEMA CTPOUTEIIBHO-MOHTAKHBIX Pa0oT.

CMeTHast CTOMMOCTD SIBJISIETCS OCHOBHOM 7151 PHAHCUPOBAHUSI CTPOUTEIHCTBA,
pacyera, 3a BBINOJHEHUE CTPOUTEIBHO-MOHTAXHBIX PadOT, OIIATHl PacX0/I0B MO
IpUOOpPETEHNIO0 000PYJOBaHMS U €T0 JOCTaBKU Ha CTPOMKY, a TAaK)KE BO3MEILECHUE
IIPOYMX 3aTPAT 3a CUET CPENCTB HA KAIUTAIBHOE CTPOUTEIIBCTBO.

[IpaBuIBHO COCTaBIEHHAs! CMETHASI JOKYMEHTALIMS], IPUHSATAS U COTJacOBaHHAs
3aMHTEPECOBAHHBIMU OpPraHU3ANUSIMHU (TOAPSAYMKOM M 3aKa3UMKOM) SIBIISICTCS
OCHOBHBIM W HEHU3MEHHBIM (DUHAHCOBBIM JOKYMEHTOM Ha BEChb IIE€PHOJ
CTPOUTENBCTBA U MPOU3BOACTBA MOHTAXXHBIX PAadOT, IO KOTOPOMY OLEHUBAETCA
JEATEIbHOCTh CTPOMTENIBHBIX OpraHusauuid. CMeTbl NOoJpa3feNsoTcs —Ha:
OOBEKTHBIE U JIOKAJIbHBIE.

OOBbeKTHas cMeTa — CMETHBIN pacuéT, colepkaluil pacuétT o0beMOB 3aTpaT U
paboT Ha pa3iaMyYHbIE BUIbl CTPOUTEIBHO-MOHTAXXHBIX pabOT: NpUOOpETEeHHE
000pyZOBaHUS U €r0 MOHTAXK, IPOUYME pabOThI U 3aTPaATHI 1O OTAEIbHBIM 00bEKTaM
CTPOUTEIBHOIO KoMmIulekca. (CMmeTra COCTaBIIIETCS WHYKEHEPOM-CMETUYHMKOM, |
J0JKHA UMETh HE MEHee TPEX MOAMKCE: COCTaBUTENS, ITTABHOTO UHXKEHEepa Ipe-
IPUATHUS, HA KOTOPOM COCTAaBIISIETCSA CMETa, IPEICTABUTEIS 3aKa34HKa.

Jlnst ompeneneHuss CMETHOM CTOMMOCTH HMCHOJIB3YIOTCSI CMETHBIE HOPMBI U
npaBuiia Ha cTpouTenbHbie paboThl (CHull-b1), npeiickypaHThl Ha 000pyAOBaHUE,
IIEHHUKM Ha MOHTaX OO0OpYJOBaHMS, €IUHUYHBIC PACICHKH W HOPMATHUBHI,
XapaKTEPU3YIOIIUE CMETHYIO CTOUMOCTh €IMHUIIBI CTPOUTENIbHBIX padOT, BKIItOUAs
CTOMMOCTb MaTepHasoB, 3apabOTHYIO IJIaTy pabOuuX, 3aTPaThl HA SKCIUTYaTALHIO

UCTIOIb3YEMBIX MEXaHU3MOB U HOPMbI HaKJIaHBIX pacxo 0B [15].
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CocTaBieHHE CMETHOTO JOKYMEHTA B JMIIOMHOW PaboTe MPOHM3BOIUTCS IO
['SCHM-2001-08 (I'ocymapctBenHbie DneMeHnTHbIe CMeTHBIE HOpMBI Ha MOHTaX
AIIEKTPOTEXHUYECKUX ycTaHOBOK). Hactosmme 'DCHM [9] mpennazHaveHsl yis
OIpe/IeNIeHUs] TOTPEOHOCTH B pecypcax (3arpaThl Tpyna pabounX, CTPOUTEIbHBIC
MaIlIM-HbI, MATEPUAJIbl) PH BBITOJIHEHUU pa0OT M0 MOHTAXY 3JIEKTPOTEXHUICCKHIX
YCTaHOBOK M COCTABJICHHUSI CMETHBIX PacueToB (CMET) pecypcHbIM MeToioM [15].

JlokanbHas pecypcHas BEJIOMOCTh Ha MOHTaX OCHOBHOTO

3NIEKTPOOOOPYIOBaHUSL COCTABJSIETCS IO TUIOBOM (opMe, IMPEICTaBIEHHONW B

tabmure 6.1.
Tabmuuma 6.1 — JlokanpHas pecypcHas BEAOMOCTh HA  MOHTaxX
AIIEKTPOOOOPYI0OBAHUS
[udp, KonnuectBo
No HoMEpa HaumenoBanue pabot I 29107%080%00051 Ha
HOpPMAaTHUB oOmas
n/n U 3aTpar U3MEPEHHUs | CIUHUITY
OB U KOJIbl BEJIMYMHA
U3MEPEHUS
pecypcoB
1 2 3 4 5 6
I'SCHwM 08- | Boikiouaresb Bakyymubiii BPC-110- 2
01-008-2 31,5/2500 YXJI1
1 3arpatsl Tpyna paboyux- N 281 562
MOHTQ)KHUKOB
1.1 Cpennmuii pazpsiz paboTh 4
3aTpathl Tpy/a MAIIMHUCTOB YeIr.-9 77,8 155,6

MAIIWHBI U MEXAHU3MbI

KpaHnbl Ha aBTOMOOMIBHOM
021102 XOZy IIpH padore fa Mau,-4 46,8 93,6
MOHTa)KE TEXHOJIOTHYECKOTO
obopynoBanus 10 T

ABTOMOOMIIN OOPTOBBIC

400002
IPy30M0IbEMHOCTHIO O 8T

Malil.-q 6,94 13,88

Y CTaHOBKHU JJI1 CBApKU
040502 PYYHOH TyTOBOM Marr.-4 0,42 0,84
(IOCTOSIHHOTO TOKA)

IlongreMHUKH
030902 TUAPABINYECKUE BHICOTOU Malil.-4 24,1 48,2
noaseMma 10 m
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[Tponomkenue Tabauipl 6.1

4 MATEPUAJIBI
[Tunomarepuasl
Oepe30BBIC U MATKHUX
102- JMCTBEHHBIX MOPOJI: Oepesa,
0154 nurna. Jlocku oOpe3HbIe M3 0,008 0,0016
JUTHHOM 4-6,5 M, Bce
ITUPHUHBI, TOJIIMHOMN 19-22
MM II copra
101- I'Bo311M cTponTENnBHBIE C
0179 IUIOCKOM ToJioBKO# 1,6 ~ 50 T 0,0004 0,0008
MM
101-
0113 bs3b cypoBas apt. 6804 10 m? 1,1 2,2
101- BonTel cTpoutenbHbIC ¢
1977 raiikaMy 1 naioamMu KT 8,87 17,74
101- Kucnopona texuuyeckuii
0324 ra3000pa3HbIi M’ 0,24 0,48
542- [Ipoman-OyTaH, cMech
0042 TEeXHUYECKas KT 1 2
[IpoBonoka natyHHas

510- Mapku JI68 kpyrias,
0019 TBepasi, HOpMaJIbHOM T 0,0003 0,0006

TOYHOCTH, trameTpoMm 0,50

MM
113- IInenka §
0307 MMOJIMATHUIIEHOBAS TOJIIILMHOMN T 0,00002 0,00004
0,2-0,5 mm
547- Cwmazka yHuBepcalibHast
0031 TyromnaBkas YT T 0,0008 0,0016
(KOHCTaJIMH KUPOBOIA)
ggg; [InudoBansuas Oymara KT 4 8
101- .
1964 [[Inarat OyMa>kHbIN KT 0,01 0,02
101- DJIEKTPOJIbI AUAMETPOM
1924 4 MM D42A K 18 3,0
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[Tponomxkenue Tabauipl 6.1

113- CoupT 3TUIOBBIN
0180 peKTU(PUKOBAHHBIN T 0,00304 0,00608
TEXHUYECKUH, copT |
o105 spuerpemr | 10w | 03| 06
% | st o | 03 | o
égé_z Kpacka KT 0,12 0,24
I'9CHn Mukponpoueccopsbiii  KOMILIEKC )
01-04-035 peJieiinoii 3ammThl «Micom P63X»
3aTpatsl Tpyaa: Yyen.-4 145 290
Nuxenep o Hamaake
Y UCIIBITAaHUSM | Yyes.-4 87 174
KaTeropuu
TexHuk 1o HanaaKe u
UCIIBITAHUSM | Yyes.-4 58 116
KaTeTOPHH

B JUIINIOMHOM IIPOCKTC IIPCAIIOIAracrCsa YCTAaHOBKA Ha ITOACTAHIHNH HSC

CUJIOBBIX BBIKJIIOUATENIEH U KOMIUIEKTa MUKPOIPOLECCOPHOU PEJICUHOMN 3allUThI.

Heob6xonumbie pacxoibl Ha 000pyAOBaHUE MTPECTaBIICHBI B Ta0IUIIE 6.2.

Tabnuma 6.2 — Pacxoasl Ha 000pyI0BaHKE

Ne Hanmenosanue KB(Z)H_ CroumMocTs, 0e3 | OOmIas CTOoMMOCTb,
n/m o0opynoBaHue IHT’. HJC, py6./mr. pyo.
Bruikiarouareib
1 BakyymHblii BPC-110- 2 1 900 000.00 3 800 000.00
31,5/2500 YXJI1
MuxkponpoueccopHbIit
2 KOMILIEKC peJieiiHoii 2 356 000.00 712 000.00
3amuThl «Micom P63X»
Hroro: 4 512 000.00
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7. Ob0ecnneyeHne 0€30MACHOCTH NPH NMPOBeAeHHMH PAOOT HA MOJACTAHIIMU

I3C 110/10 kB.

7.1. OmnepaTuBHBIC TEPEKIIOYCHUS TPU YCTAHOBKE BBIKJIIOUATEIS Ha
noactannuu L[OC

B cBsa3u ¢ TCM, 4YTO Ha IIOJCTAHIIMH HSC MMpCAIroJIaracTca yCTaHOBKa

BaKyyMHbIX BbIKirouaresneid, tuna BPC-110, Bce HeoOxonumble onepaTHBHbBIE

MEePEKIIIOYEHUS MPOU3BOISTCS B CIEYIONIEH MocieaoBarenbHocTH (puc.1):

1) Bkiouarorcst cekionHbie Boikaodatenu Q5 u Q6(coenunsromue | u 1l
cekiuw 1muH, a Takxke |l u IV cexupm mumH COOTBETCTBEHHO);

2) Otkmrovarorcs BeikmoyaTenn QL u Q3 Ha BBOJaX HHU3KOI'O HAMPSKCHHUS
Tpancdopmaropa T1;

3) HeobOxomumo no3BoHUTH aucneTuepy Ha nmoactannuu BJITIK 220/110 kB
U TIONPOCUTHh OTKIIIOYHMTH BBIKIIOYATENIb, OOCCTOUMBAIOIINN JIMHUIO C
tpanchopmatopom T1;

4) OrkimovaeTcs pasbeauHuTes QS1, 1 BKITIOYAIOTCS 3a3eMIISIONIUE HOXKH,

5) BkiIro4nTh 3a3eMIISIIOIIMEA pa3beAMHUTEIb B HEHTpaau TpaHchopMaropa
T1;

6) YcraHoBUTH  3a3eMJIEHHE Ha  CTOPOHE  BBICIIETO  HAIMPSIKCHHS

TpaHcpopmaropa T1.

7.2. Bpennsie U onmacHbIe MPOU3BOACTBEHHBIE (PAKTOPHI

[Ipu monTtaxke obopynoBanus Ha PY IOC, paboTta MOHTa)KHHUKOB OOBIYHO

CBSI3aHA C MEPEMEIICHUEM TSHKEIBIX YacTe 3JIEKTpooOOpPYyIOBaHUS, C TTOABEMOM

TSOKECTH Ha BBICOTY, a TaK)Ke C BBIMIOJIHEHUEM psija ciaecapHbIX padot. [Ipu sTtom

BO3MOYKHBI PAHEHUS U YIIUOBI.

MOHO BBIICIUTH P BPEAHBIX M OMACHBIX MPOM3BOJACTBEHHBIX (hakTopoB [14]:

1) moBBIICHHAsT 3albUICHHOCTh M 3ara3oBaHHOCTh BO3JyXa (HCIApEHUs

METAJIJIOB TIPU MalKe, BpeAHbIC UCTIAPEHUS U30JIAIIMKN ) padodeil 30HbI;
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2) TIOBBIIICHHBIN YPOBEHbB IIyMa Ha pado4yeM MecTe (Kak MECTHBIN BbI3BAHHBIM

paboToii mpuOOPOB WM HHCTPYMEHTA);

3) NOBBIIICHHBIN YPOBEHb BUOPAIINH;

4) omacHbIN yPOBCHD HAITPSDKECHUS B DJICKTPHUYCSCKOM LIETTH, 3aMBIKaHUE KOTOPOi

MOXET MPOU30UTH YEPE3 TEIIO YEIIOBEKA;

5) OTCYTCTBHE MJIM HEAOCTATOK €CTECTBEHHOTO CBETA;

6) HemocTaTOYHAS OCBEIICHHOCTh paboUei 30HHI;

7) NOHKEHHAs! KOHTPACTHOCTb;

8) nuHamuueckas rmeperpyska, mpu oOIIed Harpy3ke Ha MBIIIIBI PYK, HOT,

KOpITyCa;

9) HEepBHO-TICUXUYECKHE MIEPErPYy3KH.

CymectByeT  psg OCOOGHHOCTEH  NpM  MOHTaXHBIX  paboTax B
pacrpeeIIMTeIbHBIX YCTPOMCTBAaX, KOTOPBIE MpUBeaeHBI HIKe [13].

[Togpem neraneit oOOpyJOBaHUS WM KOHCTPYKIMM Maccoit Oonee 20 kr
MPOU3BOJUTCS NIByMsi pabouumu. [Ipum macce KOHCTpyKUMHM WM 00OpYyIOBaHUS
BhIIE 50 KT HOAHUMACTCS C ITOMOIIBIO OJIOKOB, JICOCTKH.

[Ipu nepemenieHnr U NOAbEME Ha KOHCTPYKIIMH PAa3beIUHUTENEH, OTACIUTENICH
U KOPOTKO3aMbIKaTeJIeH UX yCTAaHABIMBAIOT B MOJIOKEHUE «BKIIFOYEHO», TaK KakK B
TOM TIOJIOKEHUHM HCKIIOYAeTCsl BO3MOYKHOCTh TPaBMHUPOBAHUSI HOKEBBIMU
KOHTaKTaMH pyoOsiiero tumna. Bce BbIKIIIOYATEH, aBTOMATHI, AJIEKTPOMAarHUTHbBIC
MPUBOJLI U JPYrye amnmaparbl, CHA0XEHHBIE BO3BPATHBIMHU MPYNKUHAMH WU
MEXaHU3MaMH CBOOOJHOTO  pAaCIEIUICHHs, TMepEeMEeNaloTcsl B IMOJOKEHUU
«OTKJIFOUEHOY.

IIpu perynmpoBKe BBIKIIIOYATENIEW U Pa3bEAUHUTENIEH C ABTOMATHYECKUMHU
MPUBOJAMU TPUHUMAIOTCSI MEPBI MPOTUB HEMPEIBUACHHOTO BKIIOYEHUS WIIU
OTKJIIOUCHHMS MPUBOJIOB CIyYalHBIM JIUIIOM WJIM CaMOIPOU3BOJILHO, TaK Kak MpHU
TOM BO3MOXXHBI YIIMOBI JABMKYIIUMHUCS YACTSIMU MEXaHU3Ma BBIKITFOYATEIIS
pabodero, MPOU3ZBOIAIIETO PEryaupoBKY. JlJIsi OSTOro IJIaBKME BCTAaBKH
npeoXpaHuTesiel B LENsIX yhnpamieHus cHuMawTcsa. Ecnu B mporecce

PEryJIupoOBKHU HOTpe6yeTC$I BKJIIOYUTDH OHepaTI/IBHBIf/i TOK, TO YCTaAaHOBKa BCTAaBOK
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MPEAOXPAHUTENICH JOMYCKAETCs TOJBKO IMOCIE yIAJICHUS BCEX JIFOAEH OT MPUBOJIA
BBIKJTFOYATEIS.

Opexia pabouero-3J1eKTPOMOHTAaKHUKA TUIOTHO TIpuiieraeT K Teny. Ha romoBy
0JIeBaeTCs TOJIOBHOM yOOp WM JieTKas 3aluTHas Kacka. [Ipu npoOuBke OTBEpCTHIA
MOJIB3YIOTCS 3aUIUTHBIMU OukaMu. [Ipu BeIrmOanuu TpyO, 3aTSATMBAaHUU B TPYOBI
MIPOBOJIOB, HATSHKKE MPOBOJIOB U TPOCOB HAJEBAIOT Ope3eHTOBbIE pyKaBUIlbl. [Ipu
nailke M CBapke IMPOBOJOB padOTAlOT B 3alIUTHBIX OYKAX W PYKaBUIAX.
HarsruBaHue Ha OIopax HPOBOIOB CEYEHUEM Gonee 4 MM? NMPOU3BOIAMTC HE C
MPUCTAaBHBIX JIECTHUL, a C mnoaMocTel. lIpucTaBHbIE IEPEBSAHHBIE JIECTHUIIBI
NPUMEHSIOTCS IMHOW He Oosiee 5 M. HibkHHME KOHIIBI JIECTHHMI] JTOJKHBI UMETh
LIMIBl WM PE3WHOBBIE HAKOHEYHUKH, IMPEINATCTBYIOIIME CKOJbXEHUI0. Henmb3s
paboTaTh CTOS Ha JHOOON W3 JIBYX BEPXHHX CTYNEHEK, a TakKe OJHOBPEMEHHO
HaXOJUTbCA HA JIECTHULE JBYM padbouuM. PekomeHmyeTcs BMECTO JIECTHUIL
UCIIOJIb30BaTh TIEPEIBIKHBIC HHBEHTapHbIe oamocTu [10].

[lepen ycTaHOBKOW KOMMYTAlIMOHHBIX allapaToB MPOBEPSIETCS HAJEHKHOCTb

KPEIUICHNUS] KOHCTPYKIIMM, HA KOTOPBIX IPEANOJIAraeTCsl UX YCTaHOBKA.

7.3.  MepormpusTHs Mo JOCTHKEHUIO0 0€30MacHOCTH padboT

B onexktpoycTaHoBkax Bce pabOThl MPOU3BOAATCS NpU  00S3aTEIbHOM
COOJTFO/ICHUH Clieayromux yciaoBuid [10]:

1) PaGoThl BBINOJHAIOTCS TOJBKO C Pa3pelieHHs] YIOJHOMOUYEHHOIO Ha 3TO

o(pULIMaTBPHOTO JIMLA B COOTBETCTBUHM C 3aJaHUEM, O(POPMIIEHHBIM B BHJIE

Hapsi/ia WK PacTiOPsHKCHNUS;

2) PaboThl BemyTcsi, Kak MPaBUIIO, HE MEHBIIIC YeM JABYMS JIHIIAMHU;

3) CHayasia BBINOJHSIOTCS OPraHU3AllMOHHBIE U TEXHUYECKUE MEpONPUSTHS,

obecrieunBaroIIMe ePCOHaATY O€30IMacHbIC YCI0BUS padoT.

OpraHu3aiuoHHbIE MEPOMPUITHS HMEIOT LIEJbI0 00ecleuuTh Oe3yNpeuHyto
OpPraHM3aIMI0 BBITIOJHEHHUS pPabOT B DIEKTPOYCTAHOBKAX [UIsI HCKITIOYCHHUS
HECYACTHBIX CJIy4aeB C JIOABMH TPH BBICOKOM MPOM3BOAMTEIHLHOCTH Tpyda U

XopolireM KadecTBe pabot. TakuMu meporpustusMu sisistrores [10]:
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1) odopmiieHue Hapsaa, PACOPSHKCHUS WK TIEPEYHs paOOT, BBITOJIHAEMBIX B
MOPSIJIKE TEKYIIEH IKCIUTyaTalluy;

2) BBIJAYaA pa3pellieHus Ha MOArOTOBKY pabodvero Mecra M Ha JIOMYCK K paboTe;

3) momyck K pabore;

4) Han30p BO BpeMsl pabOTHI;

5) odopmienue nepepbiBa B paboTe, MepeBoia Ha JAPYroe MECTO, OKOHUAHHS

padoTHL.

TexHudecKkue MEpONpHUATAS HMMEIOT IEeJbI0  00eCrneYnuTh Oe30MacHOCTh
NepcoHala TIPHU BBHIMOTHCHHH pPA0OT ¢ TOJHBIM WM YaCTHYHBIM CHSTHEM
HAIPSDKEHUS C 3JICKTPOYCTAaHOBKH. TakuMu Meponpustusmu seisitores [10]:

1) mpou3sBeneHBI HEOOXOIUMBIC OTKIIOUYCHHUS;

2) BBIBEIICHBI 3alPEIIAONINE TUIAKAThI BO N30CKAHUE MTOAaYH HAMTPSDKCHUS Ha

pabouee MecTo;

3) HpoBEpEHO OTCYTCTBUE HANPSDKEHUS HA TOKOBEYIIMX YaCTSIX;

4) HaJO0XEHO 3a3eMIICHUE;

5) mpoBeneHbI PabOTHI IO OTPaXKICHUIO Pa0OUYEro MeCTa;

6) BBIBCIICHBI YKA3aTCIbHBIC ITJIAKATBI «3a3eMIICHOY.

7.4. OpraHu3alliOHHBIE MEPOIPHUATHSA, 00eCTeunBaronIe O0e30MaCHOCTh

paboT

PaboThI B 371€KTPOYyCTaHOBKE MOTYT BBITOHATHCS [10]:

1) mo HapsAy-IO0MyCKY;

2) 10 pacHopsHKCHHIO,

3) Ha OCHOBaHMM TIEpEYHs PabOT, BBHIMOJHIEMBIX B MOPSIKE
TEKYILEH SKCILTyaTalllH.

Hapsn — 3amaHne Ha mnOpou3BOACTBO pPabOTHl, OQPOPMIICHHOE Ha
cCrieruaibHOM OJIaHKE YCTAHOBJIEHHOW (OPMBI U OTpeesioniee CoAepKaHue,
MecTo paboThl, BpeMs €¢ Hadaja W OKOHYaHHWsA, YCJIOBHS O€30macHOro
MIPOBEJICHMSI, COCTaB Opuraabl M PaOOTHUKOB, OTBETCTBEHHBIX 3a BBITIOJIHCHHE

paboTHI.

Jlucm
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[To Hapsgy MOryT MNPOU3BOJAMTBCS pabOThl B  3JIEKTPOYCTAaHOBKAX,
BhInoTHsAeMbIe [10]:
a) CO CHATHEM HalpsHKCHUS;

0) 6€3 CHATHSI HANIPSHKEHUST Ha TOKOBEAYIITUX YaCTIX U BOJIM3H HUX.

PacniopsikeHue - 3alaHde Ha MPOU3BOJICTBO palOTHI, ONpPEEIISIoNIee ee
coJiep KaHue, MECTO, BpeMsi, MEpbl 0€30MacCHOCTH (€CTM OHHM TPEOYIOTCS) | JIHII,
KOTOPbIM  TOPYYEHO €€  BBINOJHEHHE, C YKa3aHUEeM TPYNNbl 0
AIIEKTPOOE30MACHOCTH.

Tekymas skcruryatanusi — 3TO MPOBEACHUE ONEPATUBHBIM (OMEPATUBHO-
PEMOHTHBIM) TIEPCOHAIIOM CAMOCTOSITEILHO Ha 3aKPEIJIEHHOM 32 HUM Y4YacTKE B
TEUEHUE OJTHON CMEHBI padOT IO TIEPEUHIO.

OTBeTCTBEHHBIMH 3a 0€30MacHOCTh padoT sBistoTes [10]:

1) BeImAlOMUA HApsAJ, OTMAIOIIMN PACHOPSIKECHUE, YTBEPIKIAFOIIHIA

MepPEUYCHb PadOT, BBITIOJHIEMBIX B TIOPSJIKE TEKYIIECH dKCILTyaTaIliH;

2) BBITAIOIIMI pa3pellieHUe Ha MOATOTOBKY pabodero MecTa u Ha J0IYCK;

3) OTBETCTBEHHBIN PYKOBOJIUTEINH padoOT;

4) IOMmyCKaroInii;

5) npousBoauTENH PAOOT;

6) HaOIIOJAIOLINI;

7) dseHbI OpHUraIbl.

Jlumo, BBIIArOIIEEe HAPSAM, OTHAIOIICE PACIIOPSIKEHUE, YTBEPIKIAOIICEe
nepedeHp paboT B MOPSAAKEe TEKYIIEW  OKCIyaTalldd  yCTaHABIIMBACT
HEO0OXOIMMOCTh U 00BheM padOThI, OTBEUAET 32 BO3MOXKHOCTh OE30MAaCHOTO €e
BBITIOJTHCHUS, JOCTaTOYHOCTh KBATM(PUKAIIMA OTBETCTBEHHOTO PYKOBOIUTEIS,
IIPOU3BOIUTEIIS PadOT MITH HAOJIFOAAIOIIETO, a TAK)KE YWICHOB OpHUTajIbl.

[IpaBo BBIZAYM HAPSAIOB U PACTIOPSHKEHUN TPETOCTABIISETCS JUIAM W3
AIEKTPOTEXHUYECKOTO TIEpCOHANA TPEANPHUATHS, YIIOJHOMOYEHHBIM Ha 3TO

PaCIIoOpPsA>KCHUEM JIUIld, OTBECTCTBCHHOI'O 3a BHGKTpOXOBHﬁCTBO IMPpCAIIPUATHA.

140205.65-3C-10-AN-018-18-M3

Hzm.

Jlucm Ne 0okym. Hoonuce | Hama

Jlucm

72




VYkazaHHble JuIa AOHKHBI UMETh TPYIIYy IO 3JIEKTPOOE30MacHOCTH HE
HIWKE V B 3eKTpoycTraHoBKax HamnpspkeHuem Bbimie 1000 B u He Huxke IV B
ycTaHOBKax Hampsbkenuem g0 1000 B [10].

[IpaBo naBaTh pacnopspkeHHsl Ha MPOU3BOACTBO psjia padoT, mepeyeHb
KOTOPBIX  OMNpEAENSIeTCs JIMLIOM, OTBETCTBEHHBIM 3a 3JEKTPOXO3SICTBO
NPEANPUATUS, TPEAOCTABISACTCA TAKXKE JUIAM U3 ONEPATHUBHOrO MepcoHaia ¢
rpynmnou He Huxke 1V.

OTBeTCTBEHHBI  PYKOBOAMTEIb, MpUHUMAsE pabodyee MECTO OT
JIOMYCKAIOIIEr0 WM OCYIIECTBIIsA JOIMYCK, OTBEYAET HAPABHE C JIOMYCKAIOIIUM
32 IPABUWIBHYIO MOATOTOBKY paboyero Mecrta U JOCTATOYHOCTh BBIIIOJIHEHHBIX
Mep 6€30MacHOCTH, HEOOXOAUMBIX JJISI POU3BOJICTBA PAOOTHI, B TOM YUCJIIE U 32
JIOCTaTOYHOCTh Me€p, MPEIyCMOTPEHHbIX B rpade Hapsna «OTaenbHbIe
yYKa3aHUs.

OTBETCTBEHHOMY PYKOBOJIUTEIIO 3anpeniaeTcs MPUHUMATH
HEIMOCPEJICTBEHHOE ydacTue B paboTe Mo HapsijaaMm, KpoMe CilydaeB, KOrJa OH
coBMeNIaeT OOA3aHHOCTH OTBETCTBEHHOTO PYKOBOJMTENS M IPOU3BOAMTENS
pabor.

OTBETCTBEHHBIMU PYKOBOJUTEIIAMHU HA3HAYaI0TCS auua u3
AIIEKTPOTEXHUYECKOrO MepCOHAIa, UMEIOIINE TPYMITY MO 3JIEKTPoOe30nacHOCTH
V [10].

HeobxoaumocTthb Ha3HAYEHUS OTBETCTBEHHOT'O PYKOBOJIUTEIIS
ONpeeIIIeTCs BBIAAIOIIUM Hapsi.

Ha3HaueHnust OTBETCTBEHHOTO PYKOBOJIUTENS HE TpeOyeTcs pu paboTax Mo
Hapsy B JIEKTPOYCTaHOBKaX HampsbkenueM 10 1000 B.

Jlonyckarommui — OTBETCTBEHHOE JIUIO W3 ONEPATUBHOIO IEpCOHANa —
HeceT oTBeTCcTBeHHOCTH [10]:

a) 3a TPABWIBHOCTh BBHITIOJIHEHUSI HEOOXOJUMBIX JUIsl JIOMyCKa |
MpoOU3BOJICTBA paboT Mep O€30MacHOCTH, WX JOCTaTOYHOCTh W

COOTBETCTBHE XapaKTepy U MECTy pabOThl;
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0) 3a MpaBWJILHOCTH JOMYyCKa K paboTe, MpUEMKY pabodero mMecra o
OKOHYAaHHH PadOTHI C OPOPMIIEHUEM B HapsiAaxX WM >KypHaIax.

[Ipy BO3HUKHOBEHWHM COMHEHUS B BO3MOXXHOCTH  0€30IaCHOTO
BBITIOJIHEHUS PAOOTHI IO TAHHOMY Hapsy, pacTOPsHKEHUIO WIIH B IOCTATOYHOCTH
Y MPaBUJIBHOCTU YKa3aHHBIX B HapsAe Mep MO MOJrOTOBKE padoyero Mecra 3Ta
MOJATOTOBKA JOJKHA ObITh IPEKpaIlleHa.

JlommyCKarouuil 10JKEH UMETh TPYIITY MO 3JEKTPOOE30MaCHOCTH HE HUXKE
IV npu pabore B anekTpoycTaHoBkax HanpskeHueM Boimie 1000 B u ve Hmxe 111
— B ycranoBkax g0 1000 B [10].

[IpousBoauTens paboT, mpuHUMas padodyee MECTO OT JOMYCKAIOIIEro,
OTBEYAET 3a MPABMWJIHHOCTD €0 MOJTOTOBKH U 3 BHIMOJIHEHUE HEOOXOUMBIX JIJISI
IPOU3BOCTBA pabOThl Mep 0€30MaCHOCTH.

[TpousBoauTens paboT 00s3aH MPOUHCTPYKTHPOBATH OpuUramy o Mepax
0e30MacHOCTH, KOTOPhIE HEOOXOJIUMO COOMIOAaTh pH paboTe, 00eCTeUnTh UX
BBITIOJTHEHUE YJI€HAMU OpUTabl.

[IpousBoauTenb padoT COOMIOJAET HACTOALLME IPABUIIA CAM U OTBEYAET 32
X CcoOJIIOJICHHE 4jieHaMu Opurajibl, CICAUT 3a HCHPaBHOCTHIO MHCTPYMEHTA,
TaKellaXka U Apyroi peMOHTHOU ocHacTKU. [Ipon3BoauTens paboT 0053aH TaKkxke
CJIEIUTD 32 TEM, YTOOBI YCTAHOBJICHHBIE Ha MECTE PabOThI OTPAXKIACHHUS, TIIIAKATHI,
3a3eMJIEHUS] HE CHUMAJIMCh U HE NMEePECTaBISINCE.

[IpousBoauTenb padOT, BBINOJHAEMBIX MO HApsAy B AJIEKTPOYCTAHOBKAX
HanpsbkenreM Boeiie 1000 B, nomxken umers rpynmny [V, a B anekTpoycTaHOBKax
HanpspkenueM 10 1000 B - rpynmy 111, kpome paboT B 0136 MHBIX COOPYKEHUSX,
7€ BOBMOYXKHO TOSIBIIEHUE BPEAHBIX Ta30B, pabOT MO HANpPsHDKEHHEM, paboT 1o
nepeTshkke U 3aMmeHe mpoBoioB [10].

HaOmronaronuii HazHavaeTcs JjIsl HaJ30pa 3a OpurajgaMu CTPOUTEIIbHBIX
pabouux,  pa3HOpabOYMX,  TaKeIAKHUKOB HW  JPYyrdxX  JIAIl U3
HEAJIEKTPOTEXHUUYECKOTO TMEepPCOHAIa TMPU  BBINOJIHEHUHM UMHU paboOThl B

QJICKTPOYCTAHOBKAX I10 HApsAAaM HUJIM PACIIOPSIKCHHUAM.
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HaGnroparomuii 32 3JI€KTPOTEXHUUYECKUM TEPCOHAIOM, B TOM YHCIIE
KOMaH/JMPOBAaHHBIM, Ha3HAa4yaeTcs B Clydae MpOU3BEACHHUS paboT B
AIIEKTPOYCTAHOBKAX MPU OCOOO0 OIMACHBIX YCIOBUSIX, OINpPEACIAEMBIX JHUIOM,
OTBETCTBEHHBIM 3a DJJIEKTPOXO3SUCTBO MPEANpUSITHS, TA€e O3TU padOThI
IPOU3BOJISTCS.

HaGnroparomuii  KOHTpOJIMPYET HaJIMYME YCTAHOBIEHHBIX Ha MECTe
paboThl 3a3eMJICHUI, OrPaKJIECHUMW, IUIAKATOB, 3alHUPAIOIIMX YCTPOMCTB H
OTBEYaeT 3a OE30MaCHOCTh YJICHOB OpHUraZbl OT TMOPAXKEHUS SIECKTPUUYECCKUM
TOKOM DJIEKTPOYCTAaHOBKHU.

OTBeTCTBEHHBIM 3a OE30MACHOCTH, CBSI3aHHYIO C TEXHOJOTHEH paloTHI,
SIBJISIETCS JIMLO, BO3IJIABJISIONIEE OpUraay, KOTOpOE TOJIKHO BXOJUTh B €€ COCTaB
Y TIOCTOSIHHO HaXOJUTHCSA Ha paboueM MecCTe.

HaGmonaromemy 3ampemiaercss COBMENIATh HAa30p C  BBIIOJHEHUEM
KaKoi-mn0o paboThI ¥ OCTaBISATh OpUraay 0e3 Haj30pa BO BpeMs pabOoThl.

Habmrogaromumu HazHavaroTes Jimna ¢ rpymmoit e Hroke 111 [10].

Crnucok  aWI, KOTOpble MOTYT  HAa3HA4aThCS  OTBETCTBEHHBIMH
PYKOBOJUTENSIMU U MPOU3BOJUTEISIMU pabOT MO HapsaM U PACcIOPsLKEHUSIM U
HAOIOJAIONTIMH, YCTAaHABIMBACTCS PACIOPSHKEHUEM JIMIIA, OTBETCTBEHHOTO 3a
anekTpoxo3siicTro [10].

Unenbl Opuragsl 00s13aHbl  COONIOJATh  HACTOSLIME TpaBWiIa M
WHCTPYKTUBHBIC yKa3aHWs, MOJTYYCHHbIE MPHU JIOMYyCKe K paboTaM U BO BpeMs
paboTHI.

JlomyckaeTcsi OAHO W3 COBMEILEHHM OOSI3aHHOCTEH OTBETCTBEHHBIX 3a

Oe3omnacHoe BelieHHe paboT B COOTBeTCTBUH ¢ Tabwuiei 7.1 [10].
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Tabmuua 7.1. — CoBMelieHus 00A3aHHOCTEN OTBETCTBEHHEIX 3a 0€30I1acHOE

BeJICHHE padoT

OTBeTCcTBEHHBIN PAOOTHUK CoBmMmeliaeMbie 003aHHOCTH
Briparommit Hapsia, OTIAOIAN OTBETCTBEHHBI PYKOBOJUTENIb PA0OT
pacropshKeHne [IpousBoauTens padot

Jlonyckatouui (B 3JIEKTPOYCTAHOBKAX,
HE UMEIOIIUX MECTHOIO OIEepaTUBHO

nepcoHasa)
OTBETCTBEHHBIN PYKOBOJUTENb [TpousBoguTens paboT
paboT Jonyckaronuii (B 3J1€KTPOyCTaHOBKAX,
HE UMEIOIINX MECTHOTO OTEPaTHBHOTO
NepCOHAa)

[IpousBoauTenb paboT U3 Uncia Honyckaronuii (B 3J1€KTpOyCTaHOBKaX
OTIEPaTUBHO-PEMOHTHOTIO MEPCOHANA | C TPOCTOM M HATJISITHOU CXEMOM)

[IpousBoaurens pabor, Honyckaronuii (B ciaydasx,
umeronmii rpymnmy [V npeaycMoTpeHHbIX 11.42.5[10])

7.4.1. O6mue TpedboBaHus 0€30MACHOCTH

JInna, 3a7eiCTBOBaHHBIE B MOHTaXe€ O0OOpY/IOBaHUS Ha PACIPEACIUTEIbHOM
YCTPOUMCTBE, HE JOMKHBI HWMETh yBEeUMH WM OOJe3HEeH, MelIarImX
IPOM3BOJCTBEHHONH paboTe M YCHUIMBAIOLUIUX OMNACHOCTh BO3JEHCTBUS TOKa Ha
OpTraHU3M.

Brimonsstonuii MOHTaXHbIE paOOThl B JEHCTBYIOIIUX AJIEKTPOYCTAHOBKAX,
MOJIBEPraeTcss MEAMIIMHCKOMY OCBUETEILCTBOBAHUIO NpU IpHUeMe Ha paborty, a
3aTeM neproandecku 1 pas B 2 roga [11].

Bce BHOBb mpuHsATBIE Ha pabOTy JuIa 0 MOJIY4YEHHs] pa3pelieHus Ha
MOCEIIEHHE UMHU JTAHHOTO MPEANPUATUS IPOXOIAT BBOJHBIM MHCTPYKTAX, a 3aTEM
70 TIOJyYEHHMsI Ppa3pelieHHus Ha TOCEIIeHHe pabdoyero Mecta — MEepPBUYHBIN
UHCTPYKTaX.

[Mposepka 3uanmii [ITD [11], TITH [10] u mpou3BOACTBEHHBIX HHCTPYKIIUH

MOKET ObITh IEPBUYHOMN, IEPUOJUICCKON 1 BHEOUCPETHOM.
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[IpoBepka 3HAaHMIA MPOBOAUTCS  CIEHHAIBHO  CO3JAHHOM  MpPUKa30M
(pacnopsbKeHUEM) PYKOBOJICTBA MPEANPUATUS KOMUCCUEN B COCTaBE HE MeHEe 3-X
YeJIOBEK B MHAUBUIYATLHOM TOPSJIKE.

[lepconai 06s13aH coOM0AaTh ITpaBUiIa BHYTPEHHETO PaCOpsIKa MPEPUSATHU.

JleficTBUE 3JIEKTPUYECKOTO TOKA HA KUBYIO TKaHb B OTJIMYHE OT ACHCTBUS
JIPYTUX MaTepHallbHbIX (aKTOPOB (Mapa, XUMUYECKUX BEIIECTB, U3TYyUEHUS U T.I1.)
HOCUT CBO€OOpa3HbIi M Pa3sHOCTOPOHHUM XapakTep. [Ipoxoas yepe3 opranusm
YeJI0BeKa, AJIEKTPUYECKUH TOK MPOU3ZBOAUT TEPMHUUECKOE, AJIEKTPUUECKOE U
MEXaHUYeCKOe (IMHAMUYECKOE) JEUCTBUS, SBISIOMMECS OOBIYHBIMH (PU3UKO-
XUMHUYECKUMH TMPOIECCAMHU, OJHOBPEMEHHO JJIEKTPUYECKUM TOK MPOU3BOJIUT U
Ouonornyeckoe JCHCTBUE, KOTOpOE SBISIETCS CHENU(UUECKHM TIPOIECCOM,
CBOVCTBEHHBIM JIMILb )KUBOW TKAHU.

Cnenonexa, cneno0yBb, 3alIUTHBIE U TIPEAOXPAHUTEIbHBIC TPUCTIOCOOICHUS
BbIJIaeTCs pabOTaIONIMM OECIIaTHO.

Crupka, oOecnblIMBaHUE, IE3UH(EKIHUS U PEMOHT (3allUTHAs MPOMUTKA)
CHELOACKIbl, CIENO0OyBM U  3alllUTHBIX MPUCIOCOOJCHUM, BbIAAaBaEMbIX
paboTHHUKAM, 00ECIIeYUBAETCA PYKOBOJICTBOM DJIEKTPOMOHTAKHOM OpraHU3allvu.

OKcITyaTanys CpeACTB 3alluThl JOJDKHA COOTBETCTBOBATH HHCTPYKIHMH O
MPUMEHEHUU W UCTBITAHUSX CPENICTB 3alUThI, UCIOIB3YEMBIX MPU MOHTAXKHBIX
paboTax.

[Ipy BO3HMKHOBEHUM MOKapa HEMEIJICHHO BBI3BIBACTCS IMOXKapHAas OXpaHa U
pasperniaeTcsi IPUCTYIMUTh K €ro TYHICHUIO UMEIOIIUMHUCS CPEJICTBAMU.

B ciyyae nonyuenust keM-1u00 TpaBMbI, MACTep HEMEIJICHHO M3BEIIAeTCs 00
3TOM.

B cimydae BBISBICHHS HEIOCTATKOB M HEHUCIIPABHOCTEH Ha pabodyem mecte, 00
ATOM COOOIIAETCS aIMUHUCTPAIIUH.

HopmanbHble yciaoBust Tpyda M CcHaOkeHHe pabouyero MecTa BCeM
HEOOXOIUMBIM JIsl  Oe3omacHOM paboThl oOecrneurBaeTCs OTBETCTBEHHBIM

pykoBoauTeneM padoT.
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7.4.2. TpebGoBaHus 1o 0OecrieyeHUI0 0€30IMaCHOCTH TIepe] HauajioM padoT

CrpouTenbHbIe U MOHTAXKHBIE BBITIOTHAIOTCS B cooTBeTCTBUU ¢ [1I1P.

Jlo Hayana 3JIEKTPOMOHTAXXHBIX PabOT Ha TEPPUTOPUU PACTIPEACIUTEIHLHOTO
YCTPOMCTBA BBIIOJIHAETCS MOHTAX 3a3€MJISIFOIIUX YCTPOMCTB.

[TocTtynuBmiKiE BO BKJIOUYEHHOM IOJOKEHUU BBIKIIOYATENIM W TPUBOIBI C
BO3BPATHBIMU TMPYKMHAMU WM MEXaHHU3MaMU CBOOOJIHOTO pacCLEIICHUs TepeN
otkmovaroTcs. CIyCK W HaTATHBAHWE BO3BPATHBIX MPYKUH (TIPYKUH CBOOOIHOTO
pacuerieHus) 0e3 NpeIyCMOTPEHHBIX 3aBOJICKON MHCTPYKIIMEH MPUCTIOCOOICHUM
HE JIOTyCKaeTcs.

PaGoune nOKHBI HANETh NPEAYCMOTPEHHYIO HOPMaMHu  CIELOJICKIY,
3alIUTHBIEC CPEJICTBA.

Heobxoaumbie B paboTe MHCTPYMEHTHI W MPUCIIOCOOJEHUS JIOJKHBI OBIThH

VICTIPABHBI.

7.4.3. TpebGoBanus 1Mo 00eCIeYEHUIO0 OE30MTaCHOCTH BO BpeMsl padoT

Bce METaNmOKOHCTPYKIMM HAACKHO 3aKpEIUIAIOTCS W 3a3€MIISIOTCAL
3a3eMIISII0TCS] TAK)KE CIYCKH M IIICH(BI OT JIMHUNA 3JIEKTpONepeaaun y KOHIEBbIX
OTIOp WJIM Ha BBOJHBIX MOpTajax.

[Tpu monBecke MPOBOJOB, OIIMHOBKE M JPYI'MX padOTax Ha BEPXHUX YaCTAX
KOHCTPYKIIMM, OTKPHITBIX PY omacHeie 30HBI Ha 3eMJIE OTPaXKJAIOTCS, a B Clly4yae
HEBO3MOKHOCTH OTPaKJIEHUSI ITUX MeCT 00ecrednBaeTCsl HEMPEepPhIBHBIA HAA30D
pykoBoauTens padorT.

[Tpu mepememnieHUN SJIEKTPOOOOPYAOBAHUS 3aMpPEIIACTC KPEMHUTh CTPOIIBI,
TPOCHI U KaHAThI 32 U30JIATOPHI, KOHTAKTHBIE JI€TAJIM WIIK Yepe3 OTBEPCTHS B Jlamax.
JUis 3TOro moJib3yHTCS TPy30HOJBEMHBIMU KpIOKaMU Ha OOOpYIOBaHUU U
anmapaTtax WiIH CIeIUAIbHBIMH TaKeJIaXKHBIMU MPUCTIOCOOICHUSIMH, YKa3aHHBIMU B
[TITP.

Kperienne oO0opymoBaHUST M OTIENBHBIX €ro JJIEMEHTOB CIIyYalHBIMU

KPCIIC)KHBIMH MaTCpruaIaMu HEC JOITYCKACTCA. MOHTaXXHbIC JIEMEHTHI arrapaTypbl
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U 000pydoBaHUS (M3OJISATOPHI, PA3bEIUHUTEIM W JAp.) YCTAHABIMBAIOTCA U
3aKPEIUISIIOTCS. B COOTBETCTBUU C TPOEKTOM.

[Ipu noabeMe M yCTaHOBKE MPHUBO/IA BBIKIIOUATENS AEPKaTh €ro 32 MaXOBUKU
WJIA PYKOSITKY 3aIpeniaeTcsl.

[longbeM u TmEepeMeIlleHUE BBICOKOBOJIBTHBIX BBIKIIIOUATENICH, aBTOMATOB,
MPUBOJIOB, a TaK)Ke APYTUX amnmapaToB, CHAOKEHHBIX BO3BPATHBIMU IPYKHMHAMU
WM MEXaHu3MaMU CBOOOJHOTO pACLEIUICHUS, MPOBOJATCS B MOJOXEHUU
«OTKJIFOYEHOY», 2 HE UMEIOIINX BO3BPATHBIX MPYKUH — «BKIIFOUCHOY.

[Ipy MOHTa)k€ OJHOMOJIIOCHBIX Pa3bEAUHUTEICH MPUHUMAIOTCS MEpPbI I
peA0TBPAICHUSI CaMOIPOU3BOJILHOTO BEIOPACKIBAHUS HOXKA.

[Ipu ycTaHOBKE KOHCTPYKIIMM, 3aKPEIIIEMbIX B CTEHAX, MOTOJKAX WJIM MOJIKaX
C TIOMOIIBIO IIEMEHTHBIX PACTBOPOB, YAAIATH IMOJJCPKUBAIONIUE JETAIH 10
3aTBEPJICHUS PACTBOPOB 3aIPEIIACTCS.

OcTaBisATh MHCTPYMEHT M HEYKPEIJICHHBIC JICTAIM Ha KapKacaX MOHTUPYEMBIX
IIUTOB, SYEEK U Ha APYTUX KOHCTPYKIUAX 3aMpeliacTcs.

Ha mecte yctanoBku 1ieHTpUG YTy Win GuibTpa-rnpecca y Macjio-HaroIHIEMbIX
armapaToB BHIBEIIMBAIOTCA TJIAKaThI, 3alpelIaolie pa3BeIeHUE OTKPLITOTO OTHS,
KypEHUE U MPOU3BOACTBO CBAPKH.

[TpoBepka 3a30p0oB MEXaHM3Ma IMPUBOJIA MPOBOIUTCS A0JIOHOM.

He nomyckaeTcs OJHOBPEMEHHO MPOU3BOAUTH PErYJIUPOBKY, OCMOTP WJIU
MPUCOCAUHEHUE PA3bEUHUTENICM W BBIKJIIOYATENIEW HE3aBUCHUMO OT TOTO,
PACIIOJIOKEHBI JIM 3TH amnmaparbl B OJHOM KaMmepe ¢ MPUBOJAMH WJIA TMPUBOJIBI
BBIHECEHBI 3a TpeAesbl kamephl. [Ipu ycTaHOBKE M PEryJIMpPOBKE YCTPOUMCTB U
arrapaToB, UMEIOIINX ITOIBH)KHBIC YaCTH 1103311 TTaHe U (PyOHIIBHUK C PhIYayKHBIM
MPUBOJIOM U T.11.), HEOOXOAUMO TIPEAYIPEAUTHh 00 3TOM pabOTAIONIUX C3aH IIUTA.

3anpeniaeTcs IPOU3BOIUTh AWKy U JIy’KEHHE KOHIIOB MPOBOJIOB 0€3 3alTUTHBIX
oukoB. IlnaBuTh mMpuMoi HEOOXOAMMO B CHEHHAIBHOM THIJIC, KOTOPBIM JTOHKEH
MMETh KPBIIIKY C OTBEPCTUEM ISl OMYCKaHWs OJIHOTO MPOBOJA. 3amperiacTcs

MNOAHMUMATDL TUI'CJIb C PACIINIABJICHHBIM IIPUIIOCM BBILIC I'PYAHU.
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BhINOMHATE MOHTaXHBIE PA0OOTHI WM HAXOAUTHCS IOCTOPOHHUM JIMLIAM OJIMKe
50 M OT MecTa HCTIBITAHUS BO3IYLIHBIX BBIKIIOYATEIICH 3aIPEIIACTCS.

VYKkazaHue O NPOU3BOJCTBE ONEPALMN IO BKIIOUECHHUIO M OTKIIOUEHHUIO IIPU
onpoOOBaHUM BBIKJIIOYATENECH pa3pelaeTcsl M0AaBaTh PYKOBOAUTENIO OpHUrajabl
MoCJie TOTO, KaK OH YOeIUTCs, YTO BCE WICHBI OPUrajbl YAaJCHbI OT BBIKIIOYATEIS
Ha 0€30I1aCHOE PacCTOSTHUE WM HAXOASTCS B YKPBITUU.

[Tpu ycTaHOBKE KOHCTPYKIUI ONOp U (yHJAaMEHTOB 3aIlpPEIIaeTcsl 3aKPEeIUIiATh
pacyaJiku 3a HE3aKpEIUICHHbIE ONOpbl. BpemMeHHble pacyalikd MOTYT OBbITh
3aKPEIUICHBI 33 IIPOYHBIEC ONIOPHI WK CIIELIUAIIBHBIE SIKOPSL.

Bo BpemMs MOHTaka 3ampemaeTcss 3arpoMOXKAaTh IPOXOJbl MaTEpHAIAMM,
HEHUCTOJIb3yEMBIMU MEXAHU3MaMH U 000PYAOBAHUEM.

COopHO-pa300pHbIE METAJUIMUECKHUE Jieca, NPUMEHSEMblE IpPU MOHTAXKE

AIIEKTPOOOOPYIOBAHUS, HAJISKHO 3a3EMIISIOTCS.

7.4.4. TpeOoBanusa 10 oOecrneuyeHu0 O€30MacHOCTH B aBapUIHBIX
CUTYaIUsIX

B ciydae BO3HHMKHOBEHHS Ha MeECT€ IIPOM3BOJACTBA pabOT YCJIOBHIA,

YIPOXKAIOIMINX KU3HU U 3JI0POBBIO JIIOJIEH, pabOThl MpekpamatoTcs, padouune

BBIBOJIITCS U3 ONTACHOM 30HBI, O YEM COOOIAETCS PyKOBOJCTBY 3JIEKTPOMOHTAXKHON

opranuzauud. Bo3oOHOBIeHUE pabOThl MPOU3BOAUTCA TOJIBKO MO MUCBMEHHOMY
pas3peleHuIo HayaibHuKa yyacTtka [10].

[Tpu HEcuacTHOM ciyyae MOCTpaiaBIIEeMy JI0JKHA OBITh OKa3aHa JoBpadeOHas

IIOMOIIIb, B COOTBETCTBHUU C HHCTPYKHHGﬁ ITI0 OKa3aHHIO HCpBOﬁ ITOMOIIIH.

7.4.5. TpeGoBanus 1Mo 00ecreyeHu o0 0€30MaCHOCTH M0 OKOHYAHUH PadoT
PabGouee MecTo MPUBOIUTCS B MOPSIJIOK.
O Bcex Hemosazkax B paboOTe W O Mepax, MPHUHATHIX MO UX YCTPAHEHUIO

coO0IIIaeTCsl MacTepy.
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OO0 exeqHEBHOM OKOHYAaHMHU PabOT W BBIBOJE Opuraabl ¢ pabodero mecra

OTBETCTBEHHBIM HCIIOTHUTEIh COOOIIAET MPEACTABUTENIO JKCIUTyaTHPYIOICH

OpraHu3aIyu (JIO0MyCKarIIeMy).
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3akioueHue

B naHnHOM IUIIIOMHOM MpoeKTe ObLla MCClieoBaHa paboTa IEKTPUUECKOM
cxembl moxactaniuu 110/10 kB IID3C, pacnonoxxennas B ropoae bparcke
HpkyTckoit odnacTu.

B nmnepBoii rmaBe maércs KpaTkas xapakrtepuctuka mnoactaHuuu L[OC:
TEPPUTOPHAIBHOE pa3MENICHHE MOICTAHIINM; OMICAHNE OCHOBHBIX MOTpeOUTENEH;
KIIUMaTUYECKUE  XAPAaKTEPUCTUKU  pailloHa; ONUCaHWEe OOOpYJIOBaHUS U
MpEACTaBICHA CXeMa JJIEKTPUUYECKUX COCIUHEHUN MOACTAaHIUU; PACIOJIOKECHHE
MOJICTaHIIMU B 0011el cxeMe CeBEepHBIX IIIEKTPUUECKHUX CETEH.

Bo BTOpOIi I1aBe MpOU3BOUTCS aHAIIN3 HArpy30K, aHAJTU3UPYETCS 3arpy3Ka
TpaHC(HOPMATOPOB U PEIKUMBI UX PaOOTHI.

B Tperpeli riaBe MPOU3BOJAUTCS PAacUET TOKOB KOPOTKOTO 3aMbIKAHMS,
HEOOXOIUMBIN JIJIs1 TPOBEPKU OCHOBHOTO AJIEKTPOOOOPY/IOBAHMUSL.

B uerBEépTOil riIaBe OCYHIECTBISETCS aHAIU3 OCHOBHOTO OOOpPYIOBaHUS
noacraniuu [[3C. OcyliecTBisgeTcs MpPOBEpKa KOMMYTAIIMOHHOTO, CHUJIOBOTO,
M3MEPUTEIBLHOTO U TOKOBEAYIIEro obopyaoBaHusa. Ha ocHOBaHHME TPOBEPKHU
JIENAIOTCS  BBIBOJBI 1O MPUTOJHOCTH YCTAHOBJIECHHOTO OOOpYJIOBaHUS U
pPEKOMEHAAIuH1 10 BEIOOPY HOBOTO.

B nsgToil 1mmaBe AMIUIOMHOTO MPOEKTa MPOU3BOAMTCS pPaCUET YCTaBOK
pelieliHoM 3ammThl U aBToMaTuk Tpanchopmaropos TPJII[H-80000/110/10-10 na
noacraniuu [[DC m paroTCsd peKOMEHIAIMU 10 3aMEHE JJIEKTPOMEXAHUYECKUX
yctpoiictB P3uA Ha 0Oosee COBpEeMEHHBIE MHUKPOMPOIECCOPHBIE KOMILUIEKCHI
pelIeliHOM 3aInThl U aBTOMAaTHKH (Ha 0a3e «Micom P63X»).

B mecroii riaBe comepkutcs 0030p OPraHU3AIMOHHBIX U TEXHUYECKUX
MEpOTIPUATHNA, 00ECMEeYNBAIOIMIUX 0€30MacCHOCTh padOT B AJIEKTPOYCTAHOBKAX, a
TaKKe TI0CJIEIOBATEIbBHOCTh OINEPATUBHBIX MEPEKIIOYEHUN il Oe30macHon
YCTAHOBKH Ha MOJCTAaHIIUH BBIKIIOYATEIIEH.

B cenpmoiil riaBe conepKUTCS 0030p PKOHOMHUYECKOW YacTH JUILIOMHOTO
MpPOEKTa, B KOTOPOM COCTaBJieHa JIOKaJbHasi peCypcHas BEIOMOCTh Ha

npUOOPETEHNE M MOHTaXX HEOOXOUMOTO 3IEKTPOOOOPYTOBAHHS.
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