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BBenenue

[leapto  AWIUIOMHOTO  TpOEKTa  SIBISIETCS  MCCIIeOBaHUE  paldOThI
anekTpuueckoit cxemsl nmoacrannuu 110/10 kB T'TITI-3.

Jlannass moxcraHnus Haxomutcs B T.bparcke, Mpkyrckas o6nacth, Ha
tepputopun  «rpynmna Wmum B r.bparcke XinopHO€ HOpPOU3BOACTBO» H
oOecrieunBaeT NHTaHWE XJOpPHOTO 3aBoja. [lOacTaHius mpegHa3HAa4YeHA IS
AJIEKTPOCHAOKEHUST CIICIYIONTNX IMOTpeOnTENeH: MmpeoOpa3oBaTebHbIE arperaThl
ANIEKTPOJIM3HBIX YCTAaHOBOK MPOM3BOACTBA XJjopara HaTpus B kopoyce 07 u 01, a
TaKke 1EeXOBbIe TpaHC(HOpMATOPHBIE MOACTAHIIMU MPOU3BOACTBEHHBIX KOPITYCOB
02,16, 17, 03a, 04, 16, 33, 03, 12, 12PMILI.

[Turanne mnoxacranuum [TIII-3 OcymecTBiasieTcs AByMS BO3IYIIHBIMH
muHusMu anektponepenad 110 kB ot noacranumu BJITIK 220/110xB. Jlnuna
nanHou JIDII cocrasnsier 4,6 kM. DneKTpuyecKkas cXxeMa MOACTaHIMUA Ha CTOPOHE
110 kB npeacrasinser co0oit 0JI0K «JTMHUSI-TPAHCHOPMATOP» € Pa3beIUHUTEIECM.

[lemecoOOpa3HOCTh  HCCIEAOBaHUS  paOOThI  AJIEKTPUUYECKOM  CXEMBI
noacrannuu I'TIII-3 110/10 kB 3akmrodaercs B TOM, YTO JaHHas IOICTAaHIIMS Oblia
noctpoeHa B 1976 roxy u, COOTBETCTBEHHO, TPEOYET HEKOTOPOl PEKOHCTPYKIIUH,
KoTopast Obl ynyumiana 3(h()EeKTUBHOCTh U HAJIEKHOCTh pabOThl CXEeMbl. Tak ke
MOJICTAaHLIMS 0OECHEeUMBAET BJIEKTPOIHEPIHeil TaKoW BaXKHBIM MOTpeOUTENh, Kak

XJIOPHBIN 3aBO/I.
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1. Onucanue 00bEKTA

1.1. Omnucanue noTpedUTENCH

['maBHbIMU TIpU3HAKaMH, ONPENETISIOMIMMU TUIl NOACTAHUWU, SBIIAIOTCS €€
MECTO TOJIOKEHHE, HA3HAYECHHE U POJib B PHEPrOCUCTEME, YMCIO U MOIIHOCTH
yCTaHOBJICHHBIX TPAHC(HOPMATOPOB, UX THUII U BHICIIEE HAMPSKEHUE.

Bce moictaHIIMy MOXKHO Pa30HMTh HA TPYU OCHOBHBIC KaTeropuu [1]:

| — mo ynpouieHHbIM CXemMaM, Kak MpPaBuiio, 0€3 BBIKIIOUATENIed Ha CTOPOHE

BbICOKOTO HanpsbkeHus (BH);

Il — mpoxoHbIe (TpaH3UTHBIE) C MaJIBIM YUCJIOM BO3AYIIHBIX JuHuid (BJI) u

BBIKJIIOUaTesen Ha ctopone BH;

[l — y31m0BBIE (MOIIHBIE KOMMYTAIIMOHHBIE Y3JIbI CUCTEMBI).

[To cBOEMy Ha3HAYCHHIO MTOJICTAHIINM CIIEAYET Pa3AesaTh HA TPU rpynisl [1]:

1 — norpeOutensCckue — M8 DJIEKTPOCHAOKEHUS MOTpEOUTEINEH,

TEPPUTOPUATHHO MPUMBIKAIOIINUX K MOJICTAHIINY;

2 — CeTeBBIC — IS DJICKTPOCHAOKEHNS HEOOIBITNX PaliOHOB,;

3 — cuCTeMHbIe — Il OTOOpa MOIIHOCTH M OCYIIECTBJICHHS YIPABICHHUS

MepeTOKaMu MOITHOCTH B YHEPTOCUCTEME.

IToncranumm 1 kaTeropum —  HCKIIOYUTEIBHO  IOTPEOHTEIBCKUE.
[Toncranumu Il kareropym — NPEUMYLIECTBEHHO CETEBBIE, KaK IPABWIO, CO
CMEIIAHHBIMU (PYHKLMSIMU, TJI€ HAPSAY C TPAH3UTOM OTHOCUTEIBHO HEOOJBIION
MomHOCTH Ha BH wuMeroTcs 3HauuTenbHbIE HArpy3kKH: MECTHAasT Ha HU3KOM
Hanpsbkenun (HH) u paiionnas Ha cpennem Hanpsbkenuu (CH). Ioncranuum 111
KaTerOpuu — BO BCEX CIIy4asiX MOILIHBIE CUCTEMHBIE, CO 3HAUUTEIIbHBIM IEPETOKOM
MOIIHOCTH IO MarucTpajibHeIM ceTsiM BH, a takke B cetb CH.

[To BumaM ycTaHaBIMBAEMOW KOMMYTAIMOHHOM amnmaparypbl Ha CTOPOHE
BH noacranuum MoKHO pa3ieyIuTh Ha TPU TPYNIIBL:

a) — 0e3 BBIKJIIOYATENECH;

0) — ¢ BBIKJIFOYATENISIMU;
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B)- C TPUMEHEHUEM KOMMYTAIIMOHHOW anmaparypbl B pPa3jIHYHbIX
coueTaHUsX (BBIKJIIIOYATENN, PA3bEIUHUTENHN, BKIIOYEHHBIE B UK
ABTOMATHKH).

[Toncranuus, uccienyemMas B JaHHOM JIUIUIOMHOM ITPOEKTE, IpeAHa3HAUYCHA
JUIS  DJIEKTPOCHAOXKEHUS  CIEAYIOIUX TMOTpeOuTeNnel: mnpeoOpa3oBaTeabHbIe
arperarsl JIEKTPOJIM3HBIX YCTAHOBOK ITPOU3BOJICTBA XJIOpaTa HaTpus B kopiryce 07
u 01, a Takxke I1eXOBbIe TpaHC(HOPMATOPHBIC MOACTAHIIMKM MPOU3BOJACTBEHHBIX
koprycoB 02, 16, 17, 03a, 04, 16, 33, 03, 12, 12PMILI.

Mecrononoxenue [TIIT OmpemerneHo ¢ MCHOIB30BAHUEM KAPTOTPAMMBI
Harpy30k 10 kB mpOexTupyeMoro 3aBojia ¢ LEJIbI0 MPUOTUKEHUS MOACTAHIIUUA K
IEHTPY HArpy30K, a TaK e C y4eTOM HarpaBJieHUs NPeodialalmx B JaHHOU
MECTHOCTH BETPOB ISl 3ALIUTHI SJIEKTPOOOOPYAOBaHUS TIOJICTAHIIUUA OT BPEIHOTO

BO3JIEHICTBHS MPOMBIIIJIEHHBIX BHIOPOCOB, IEUCTBYIOMIMX HA IPEANPUATHH.

1.2.  OcnoBnoe 00opynoBanue noactanuuu ['TITT-3

Cxema mozactaniuu Ha cropone 110 kB mpencrtaBiseTr coboii nBa 0iioka
«JTMHUA-TpaHCHOPMATOP» C PA3bEIUHUTEIEM U KOPOTKO3aMbIKaTelleM (PUCYHOK
1.1).

Ha cropone BH ycranosnensl: pasbenunurenu turna PHJI3-2-110/630 u
KopoTko3ambikaTean K3-110

Ha mnoOxcranimu ycTaHOBJICHBI JIBa TPEeXOOMOTOYHBIX TpaHCHOpMaTopa
TPILIH-80000 110/10/10 xB, momHOocTRIO 80 MBA ¢ pacmienieHHoi 0OMOTKOM
HU3KOTO HAMpPSDKEHUS M ¢ ABTOMATHYECKUM PETYJHPOBAHUEM HAMPSHKCHUS 0]
Harpy3kor +/-9*%1,78%. IlacmopTHble nmaHHBIE TpPaHCPOPMATOPOB CHECEM B
Tabmuiy 1.1.

3ammura TOICTAHIMKA OT TPSAMBIX YJAPOB MOJHHH OCYIIECTBIISICTCS
MOJIHUE€OTBOJ[aMH, YCTAaHOBJICHHBIMA Ha JIMHEWHBIX MOpTajax W Ha 3manuu 3PVY.
3ammTa 000pYyAOBaHUS OT TPO30BBIX BOJIH TEpPEHAIpPSDIKEHUs, HaOEerarommx ¢

JIMHUU BBITIOJIHSIETCS C TMOMOIIBIO OrpaHu4uTeNnh nepeHanpspbkenus OITH-110,

OITH-10.
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Tabmuna 1.1- [TaciopTHEIE TaHHBIE TPAHCPOPMATOPOB

KaTaﬂO)KHI)Ie JaHHBbIC
T chq;[(I)/I l-IMaTo a f/fgk erH};;HzJ;ZIHH o U,.0. , 06MOTOK, KB U,, %
prThopTTo peryip BH CH HH
TPJILH — 10,5
80000/110/10-10 63 +9x1,78 115 10,5 10,5

[Tponomxkenne Tabauipt 1.1

K
aTaJI0KHEIC JaHHBIE S, MBA
AP, , kBt AP, kBT ., %
300 38 0,3 40

Ot tpanchopmaTopoB ¢ Croponsl oomMorok HH moctynaer nuranue B 3PVY-
10, a Tak xe Ha TpaHcPopmaTopbl COOCTBEHHbIX HyxkJ TM-63/10. Ha mmnax
3PVY-10kB ucnonb3yrorcst Tpanchopmaropsl Hanpspkenus tuna HTMU, a tak xe
tpauchopmatoper: TM-4000/10/6, TM3-1000/10, TM®-400/10.

JIJst co3maHust HOPMHUPYEMO# OCBEIIEHHOCTh BO BeeX momenieHusx 3PY-10
KB ObLIM MPUHATHI CBETUJILHUKHU C JIOMUHECHEHTHbIMU Jamnamu tuna JI/140 u
JIb40 nns ycTaHOBKM B TOMENICHHMAX MuTa ympaBieHus u PY-10kB wu
ceetmwibHUKH JI, IIYH-100 ¢ nammaMym HakKaliMBaHWSL — B OCTaJIBHBIX
MOMEIIECHHUSIX.

JIns mUTaHWS OCBETUTENIBHOM HAarpy3KHd YCTAHOBJICHBI IUTOK paboyero
ocsemienust (OIB-12) u mutok aBapuitHoro ocBemienus (OLLB-6). ['pynmoBas
CETh BhINOJHEHA Kabenem mapku ABI'T.

YacTp CBETWJIBHUKOB aBAapUHHOIO OCBEIICHHS MOJAKIOYEHA K HCTOYHUKY
MOCTOSTHHOTO TOKa — aKKyMYJIITOpHOU Oatapee mikada ymnpaBlieHUs] OTIEpaTUBHBIM
tokoM (LIIYOT).

B memsx 3ammThel PEMOHTHOTO ©  OOCTY>KMBAIOIIETO TMEpPCOHAa OT
MoMNaJaHus IOJ] OMacHOE IS >KU3HU HaIpsHKEHHE MPEIyCMOTPEHO 3allUTHOE
3azemiieHne. ConmpoTuBieHue 3azeminTtelist paHo 0,5 Owm.

3azeMieHue AJIEKTPOOOOpymOBaHMs, 000NOYeK Kabesei, KaOeabHBIX

KOHCTPYKIIMHA BHYTPU TIOMEIIEHUM OCYIIECTBIISIETCS MPUCOCIUHEHUEM K
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3a3eMJISIIOLEMY TMPOBOJHMKY, MPOJOKEHHOMY IO BHYTPEHHEMY MEPUMETPY

3JIaHWI.

1.3. KiuMarudeckue yciaoBUs UCCIIETyeMOro paiioHa

Kmumat Ceepo-Boctounoii wactn Cubupu pe3KOKOHTHHEHTAIBHBIA C
OonpmMu  KoseOaHuAMH Temmneparyp. IlokasaTenn TtemmepaTyp BO3ayXa B
bpartckom paiione npusezaeH B Tadnuue 1.2.

Tabmuma 1.2 — OcHOBHBIC TeMITepaTypHBIE MTOKa3aTeIn

TeMneparypa Bo3ayxa °C
MaKCHUMaJIbHast + 40
MUHHMaJIbHas — 50
CpEeIHEr0I0Bast -5
IIpU HAauOOJIBIIEM BETPE -5
Uccnenyembiit  paiton pacmnojiockeH B | paiioHe 1O TOJOJETHOCTH.

MaxkcrmaiibHasi CKOPOCTb BETpa paBHsieTCs 25 m/cC.

[IpogomxuTenbHOCTh Tpo30Bast akTUBHOCTH B romy 20 — 30 wyacos.
TemmepaTypa npu rpose coctapisieT +15°C. HopmaTuBHas TiryOHHA IpoMep3aHHs
rpyata — 3 wmertpa. Ilo BO3IEHWCTBHMIO Ha METALIMYECKUE KOHCTPYKUHUHU
arpecCUBHOCTD Cpe/bl — cliadasi.

HopmaruBHas TOmmuHa cteHku rononéaa — 10 mumumerpoB. ['omgoBoe
konuuectBo ocankoB 300 — 400 mmmmumerpoB, Mectamu g0 600 — 800
MUJUTUMETPOB. ['pyHT Ha TEPPUTOPUU MOJCTAHIIUU — CYTJIMHOK. [ pyHTOBBIE BOABI

OTCYTCTBYIOT.
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2. AHauau3 HArpy3oK

2.1. Anamms Harpy3ok noacranuuu ['TITI-3

Jannsie mo Harpyskam noactaniuu ['TIII-3 3a 2014 ronx npencraBieHbl B

tabmure 2.1.

Ta6muna 2.1 — Jlanasie o Harpy3kam 1/ct ['TIIT-3 3a 2014 rox

HUcxonss w3 AaHHBIX MOpeAcTaBieHHbIX B Tadmuue 2.1,

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

HAMOOJIBIIIEE

noTpeOIeHNe JJIEKTPOIHEPTUU B TOAY BbINMagaeT Ha Jekadpb. CremgoBaTenbHO,

JdHHBIC IO MOMIHOCTH HArpy3KH 3a 3TOT MECIL NPUHHUMACM IJIsd I[aJ'IBHCI\/'II_HCFO

pPacCMOTpEHHS.

I'onoroit rpaduk Harpy3ok moxcraniuu ['TIII-3 mpencraBieH Ha pPHUCYHKE

2.1.

Hzm.
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Mecsuy,

Pucynok 2.1. I'ogoBoii rpaduk Harpy3Ku NOJICTaHLIUA

HOCYTO‘{HBIG JdHHBIC II0 HArPy3KaM CAMOI'0 3arpy>KCHHOIo MEcsna B roay

npeacTaBiieHbl TabuIe 2.2.

Tabnuua 2.2 — IlocyTouHble JaHHBIE IO HArpy3KaMm 3a aekadpp 2014

Hszm

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

Hszm.
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2.2.  Ananms Harpy3ku TPAHCHOPMATOPOB U PEKUMA UX PAOOTHI

Tpanchopmatopsl HOKHBI 00ECTIEUNBATh HAJEKHYIO pabOTy MOACTAHLIUH,
KaKk B HOPMaJbHOM pEXHUME, TaK U B PEKUMaX OTKIOYEHHUS OJHOTO U3
TPaHchOpMaTOpOB IS TUIAHOBO-TIPEAYIIPEAUTEILHOIO PEMOHTA WU B aBAPUITHOM
pexume. OOBIMHO I CBSI3M C CHUCTEMOM  YCTAHABIMBAIOT HECKOJBKO
tpancdopmaTopos [2].

YuuTbiBass ~ KaTeropuio  HAJEKHOCTH  BJEKTporoTpedurteneit,  ans
norpedureneil | kareropun npuHUMaeM ko3 dunnent 3arpy3ku paBusiii K3=0,7

MuHuManbHoe — 4HMciIo — TpaHchOpMaTopoB,  YCTaHaBJIMBaeMoOe  Ha
MO/ICTaHIIMH, oTpeeseTcs mo ¢opmyse 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 »31Oro crmenyer, 4To YXKE€ YCTAHOBIEHHBIX Ha TOJICTAaHUUU JBYX
TpaHchopmaTopoB Oosiee YeM JOCTATOYHO JUIsl CYHIECTBYIOLIEH HAIPY3KH.

OmnpenenuM  QakTudecknii Kod(pGUIIUMEHT 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 PEXHME PaOOThHI
3arpyskeH Bcero Ha 48,2%. Koapduuunenr sarpysku pasen K,,=0,482.

Tax xe onpeaenum dakTudeckuii KOdHPUIMEHT 3arpy3ku TpaHchopMaTopa

B ABapUUHOM PEKHUME WJIM MPHU MUIAHOBO-TIPEIYIIPEAUTEIBHOM PEMOHTE OJTHOTO 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 PexUME WM MPU IUIAHOBO-TIPEAYNPEAUTEIILHOM

pemonte 3arpyxen Ha 96%. Koopdunment sarpysku pasen K,,=0,96.

2.3. AnHanu3 pe3yibTaToB pacdyeTa

AHanuzupysi pe3yabTaThl pacdeTa 3arpy>KeHHOCTH TpaHc(popmMaToOpoB Ha
noactaniuu ['TIIT-3 110/10 kB, MoxHO Clenath BBIBOJI, YTO TpaHC(HOPMATOPHI HE
3arpy>kKeHbl TP HOPMAIBLHOM PEKUME PabOTHI U HAMOJIOBUHY, a B aBAPUUHOM HIIH
IpU TUTAHOBO-TIPEAYIPEAUTEIIBHOM PEMOHTE OJIHOTO U3 TpaHCPOpPMATOpOB — Ha
100%. Cormacuo ITYD [1] B ABapuiiHBIX CiIy4asx JOIMYyCKaeTCs Ieperpyska
TpanchopmatopoB. CiegoBaTeNbHO, 3aMeHa TPaHCHOPMATOPOB Ha 00JIee MOIITHBIC
HE HYXHa, TaK *e, KaKk U J0o0aBJieHUE elle OJIHOro Tpanchopmaropa. Y maHHOU
cxeMbl dnekTpocHadx)enus B ceTsix 110kB u 10kB Bbicokas HaJIe:)KHOCTD, a TaKKe
€CTh  BO3MOXHOCTh  ITOOYEPETHOIO0 BBIBOJAA B  PEMOHT  KaXJOro W3
TpaHCcOpPMATOPOB HA JAaHHOW TMOACTAHIIMM U JAJIbHEUIIEro PacHIMpeHUS

KOJIMYECTBA MOTPEOUTENEN ANEKTPOIHEPTUH.
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3. Pacuer TOKOB KOPOTKOI0 3aMbIKAHMSI

3.1. Pacuer TOKOB KOPOTKOTO 3aMbIKaHUS

Pacuer TokOB KOpoTKoro 3aMbikanus (K3) sBnsieTcss Ba)KHEUITM 3TarioM B
MIPOCKTUPOBAHUH M AKCILTyaTAIMH JTFOOBIX JIEKTPOTEXHUISCKUX COOPYKECHHM, TaK
KaKk Ha OCHOBAHHMH pPE3yJbTaTOB pacyeTa MPOU3BOIUTCS IMPOBEPKa BHIOPAHHOTO
00Opy/OBaHUs, TOKOBEAYIIMX 4YacTel OJJIEKTPOYCTAHOBKM U pacyeT YCTaBOK
PENEHHBIX 3AIIUT.

IlenecooOpa3Ho COOMIOAATh CIEAYIONIYIO IOCIEIOBATEIFHOCTh pacyera
tokoB K3 [1]:

1) CocraBiieHue pacueTHON CXEMBI;

2) OmpenesneHre CONPOTUBICHUH SJIEMEHTOB CXEMBI;

3) CocraBneHre YKBUBAICHTHBIX CXEM 3aMEIICHUS U MPEOOpa3OBaHMS,

4) OmnpeneneHre CyMMapHOTO COPOTHUBIICHHS 10 XapaKTepHbIX Touek K3;

5) Pacuer ToxoB K3 myis1 yka3aHHBIX TOYEK.

OCHOBHOW TPUYMHON HAPYIICHHS HOPMAJIBHOTO PeKUMa PaOOThI CHCTEMBI
AJIEKTPOCHAOKEHUST SIBIIsIeTCS BO3HMKHOBeHHE K3 B ceTm uinum B dJeMEHTax
AIIEKTPOOOOPYIOBAHUS BCIICJCTBHUE MOBPESKICHUS HW3O0JISAIMHA WU HETPABUIHHBIX
NeHUcTBUN  oOcChyKuBaromiero  mepconana.  Jliusg  cHuxkeHus — ymiepoa,
OOyCIIOBJICHHOTO BBIXOJIOM M3 CTpPOSl JJIEKTPOOOOPYIOBAHHS TMPU TPOTEKAHUU
TokoB K3, a Takke /st OBICTPOrO BOCCTAHOBIIEHUSI HOPMAILHOTO peKuMa paboThI
CUCTEMBI DJIEKTPOCHAOKEHUS HEOOXOUMO MPaBHIIbHO Ompenensth Toku K3 u mo
HUM BBIOMpATh JJIEKTPOOOOPYAOBaHWE, 3aAIMTHYIO amnmapaTypy M CpeacTBa
OorpanuyeHust TokoB K3.

[Tpu Bo3HUKHOBeHHH K3 MMeeT MecTo yBeIMYEeHHE TOKOB B (Da3aX CUCTEMBI
DIIEKTPOCHAOKEHHSI MU DJIEKTPOYCTAHOBOK IO CPaBHEHHIO C WX 3HAUYCHHEM B
HOPMAJILHOM peXume paboTel. B cBorO Odepesh, 3TO BBI3BIBAET CHIKEHUE
HaIpsHKEHUH B CUCTEME, KOTOPOE 0COOEHHO BeNnKo BOIM3u Mecra K3.

B tpéxdaznoit cern pasznuuaroT cienyroue Buabl K3: Tpéxdasnsie,

nByxQa3znblie, oqHO(Ga3HBIE U TBOWHBIC 3aMBIKaHUS Ha 3€MJTIO.
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Jlns mpoBepku 00opyaoBaHusi Ha naeiicTBue TokoB K3, Touku K3 cienyet
HaMe4yaTh TaKUM 00pa3oM, 4TOOBI yepe3 000pyaoBaHUE MPOTEKAT MaKCHMAIbHO
BO3MOXHBIN Tok K3. PacuétabiM Bugom K3 1t BeIOOpa ¥ MPOBEPKU MapaMeTpoB
ANEKTPo0oOOpyIoBaHusa 00bIYHO cuuTaroT Tpéxdasznoe K3. Opgnako s BbIOOpa
WJIU MPOBEPKHU YCTABOK PEJICHHOM 3alIUThl U aBTOMATUKHU TPEOyeTCsl ONpeeieHre
HECUMMETPUYHBIX TOKOB K3.

Pacuér ToxkoB K3 ¢ y4€roM JEHCTBUTENBHBIX XapaKTEPUCTHUK U
JEHCTBUTEILHBIX 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 yYWTBHIBacTCsS HACBHIIICHUE MATHUTHBIX CHUCTEM, 4YTO ITO3BOJICT
CYUTATh TOCTOSSHHBIMU M HE3aBUCSAIIMMHU OT TOKAa WHIYKTHBHBIC
CONPOTHUBJIEHUS BCEX IJIEMEHTOB KOPOTKO3AMKHYTOM CETH;

6)  HE YYMTHIBAIOTCS TOKHM HAMarHUYMBaHHS TPaHC(POPMATOPOB;

Bce anexktponpueMHHMKHM — NPUCOCTUWHEHHBIE K  COOpHBIM  IIMHAM
AIEKTPOCTAHLIUH WJIn MOACTaHIIUH, 3a UCKJIIOYEHUEM KPYIHBIX
AJEKTPOJIBUTATEIICH, TOAKIIOUYEHHBIX HENocpeacTBeHHO B Mecte K3 wmnm Ha
HEOOJIBIIIOM AJICKTPUUYECKOM YJIaJIeHUHU OT HEro, YYWUTHIBAIOTCS B BUJEC OJHOU
000011IeHHON HArPy3KH C OMPEACIICHHBIMU TTapaMeTPaMH.

Pacuétr TokoB K3 BBHINONHSAIOT B HMMEHOBAaHHBIX WM OTHOCHUTEIBHBIX
eauHunax. Ecnu pacu€r BBINOJHAIOT B HMEHOBAHHBIX €AWMHUIAX, TO s
onpenenenus Toka K3 HE0OX0AMMO MPUBECTH BCE JICKTPUUYECKUE BEIMYUHBI K
HalpsDKeHUI0 CTyneHu, Ha kotopod wumeer wmecto K3. Ilpm pacuére B

OTHOCHUTCIBbHBIX €IMHUIIAX BCC BCIIMYMHbI CPABHUBAIOT C 6aSI/ICHI>IMI/I, B KAa4CCTBC
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KOTOPBIX MPUHUMAIOT 0a3MCHYIO MOITHOCTh SO u 0azucHoe HampsbkeHue UG. 3a
0a3UCHYI0 MOIIHOCTh MPUHUMAIOT MOIIHOCTH ofHOTrOo Tpanchopmaropa ['TII nmm
YCIOBHYIO €IMHUIY MoIIHOCTH, Hampumep, 100 maum 1000 MBA. B kadectBe
0a3UCHOTO HAMpPSHKEHUs MPUHUMAIOT CpeJHEEe HaNpsDKEeHUE TOW CTYNEeHH, Ha
koropot umeer mecro K3 ( Ucp = 6,3; 10,5; 21; 37; 115; 230 kB).
ConpoTUBIIEHUS 3JIEMEHTOB CHUCTEMbI 3JIEKTPOCHAOKEHUS MPUBOAAT K OA3UCHBIM
YCIIOBUSIM (pacdET MPUBOIUTCS HUKE) B COOTBETCTBUU ¢ hopmynamu 3.1 — 3.12.
Jns  pacuéra TtokoB K3 cOCraBnsiercsi cxeMa 3aMellleHHs, KOoTopas
MPEACTaBIAET COOOM AJIEKTPUUYECKYI0 CXEMY, B KOTOpPOH BCE MAarHUTHBIE CBSA3U
3aMCHSIOTCS DJICKTPHUYCCKUMH W BCE DIIEMEHTBI CHCTEMBI JJICKTPOCHAOXKCHUS
MPEACTABIAIOTCS COnmpoTuBlieHUsIMU. Ha cxemax 3ameriieHuss Bce COMpPOTUBICHUS
0003Haval0TCs MOPSAKOBRIMU HOMepaMu. Ha pacueTHoi CXeme yKa3bIBalOTCs BCE
WCTOYHUKU TIUTAHUS W BCE DJIEMEHTBI CHUCTEMBI JJIEKTpocHaOkeHus. CXema

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

XTBl

TBZ

X X
K5 X TH11 \ TH12 KB H21 TH22
I@ TcHl % TCHZ
K3 I'<4 )4

Pucynok 3.1. Cxema 3amelieHus MoACTaHIUM ISl pacyeTa TOKOB

Tpex(ha3HOTrO KOPOTKOTO 3aMbIKAHHS
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3.2.  Omnpenenenue napaMeTPOB CXEMbI 3aMEILICHUS CETU TIPHU 3-X U 2-X
dazapix K3
Pacuer BeieM B UIMEHOBaHHBIX €TUHUIIAX.

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

®)
MOITHOCTBIO KOPOTKOIO 3aMbIKaHWA HAa BXOJHBIX IMIMHAX HCCIICAYCMbIX ceTeint TK3 )

MBA. Torga o006mEHHOE CONMPOTUBIIEHHE CUCTEMBI ZC =~ X, MOKHO ONPEIEIIUTh

Ha OCHOBaHHHM BhIpaskeHuUs [3]

(3.1)

rae U — nuHeiiHoe HampspKeHWe cUcTeMbl U3 ctangapTHoro psaa (115; 10,5

kB);
X — MHJYKTUBHOE CONPOTHUBIIEHHUE CUCTEMBI, OM
115°
X, = =3,783 (O
¢ 34957 (Om)
_ 105" 4082 (Om)
¢ 34957
ConpoTtuBieHue TpanchopMaTopoB:
2
XT :UK% ‘U6 ’ (3.2)
100 S,
rae: Yo - HanpshkeHHe KOPOTKOTO 3aMbIKaHus Tpancdopmaropa, U, =10,5 %;
S7r - MomHOCTH TpaHchopmaTopa, MBA.
105 115°
=—" =17,358
=700 80 (Om)
105 105°
=—— ——=0144
7100 80 (Om)
105 115°
=—. =17,358
7100 80 (Om)
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105 105°

me = oo gy = 0144 (Om)
i = 11%—3 : 11‘32 — 34,716 (Om)
R % : 1(31’32 0,289 (Om)
s = % : 1122 — 34,716 (Owm)
X 1y == % : 13’32 =0,289 (Om)
X 11101 = 11%—(‘:’ : 12‘22 — 34,716 (Om)
) - 11%—3 : 13’;’2 0,289 (Om)
rzy = 11%(? : 1122 — 34,716 (Om)
2 == % : 13’32 0,289 (Om)

ConpoTuBIICHHS JIMHUN:

%L Y
N UHO}H ’

(3.3)

IJIe: Xg - YJICTbHOE CONPOTUBJICHNE TUHUH, Xg—=0,4 OM/KM.

L - miuna muann, kM, L=4,6 kM.

04-46 115°

X=X, = 1 '11_52 =184(0Om)
04-4,6 10,5°

Xp=Xp,= 1 1152 =0,015(0m)

3.3. Pacuer TokoB Tpex(azHOro KOPOTKOTO 3aMbIKAHHUSI
Bce pacuerst TokoB K3 nonmyctrmMo npou3BOANUTH AJI1 HAYAJIBHOIO MOMEHTA
BpeMeHH Oe3 ydera compotuBieHud u OJ[C Harpy3ok. COnmpoTuBIEHHE CXeM

3aMelieHrus NOpsSMOM M oOpaTHOM  MOCHEJOBATEIbHOCTH  MPUHUMAIOTCS
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OJIMHAKOBBIMM, a TOJIHOE€ COMPOTUBIIEHUE AJIEMEHTOB CXeMbl Z — PaBHBIM €ro
peakTuBHOM coctapirtromen X [3].

B cetn 110 kB omnpeaenstoTcs TOku mpu Tpex-, 1ByX(a3HbIX, NBYX(ha3HbIX
Ha 3eMIt0 U ogHoda3HbIX K3.

Tox Tpexdaznoro K3 paccunteiBaeTcs 1o cieayromiei Gpopmyiie:

U,

13 = Gox 3.
rae: Xy - CyMMapHOE COITPOTUBJIEHUE CIOKHOM cxembl 10 Touku K3.
lon = J3- (3;;2+1,84) =108 (kA);
=7 (3;;1,84) =HLA08 (kA);
o =i = J3. (3,783+1,8j 1517,358+34,716) =HISLEA);
o =160 = J3- (3,783+1,8: 1517,358+34,716) =HSLeA);
o = Vi = J3- (0,032+0,§fé5+ 0,144 + 0,289) =1263(kA);
o = s = J3- (0,032+0,§f&135+ 0,144 + 0,289) =1203(kA);
19, =18, = 11> =0,487 (kA);

8 /3.(3,783+1,84+17,358 + 34,716 + 78,75)

16 =1 = e
T 3.(0.032 + 0,015 + 0,144 + 0,289 +11,428)

=0,725(kA);

3.4. Pacuer TokoB 1Byx(ha3HOTO KOPOTKOTO 3aMbIKaHUS
Tox nByxdaznoro K3 paccuntsiBaeTcs mo cienyroieit popmyie:

|(2)_\/§ Us _\/§|(3) (3

K3 — 2 \/§‘Xz 2 K3

rac. Xz - CYMMAapHO€ COIIPOTHUBJICHHUC CUCTCMBI 10 TOYKH K3 (B JaHHOM CJiy4dac
COIMIPOTHUBJICHUC O6paTHOI>'I MMOCJICAOBATCIIBHOCTU PABHO COIIPOTHBJIICHHIO HpHMOﬁ
ch:X2c)-

4)

5)
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MpEACTaBIICHA HA PUCYHKE 3.2.

1) =0,86-11808 =10155 (kA):;
1, =0,86-11,808=10155 (kA);

1D 10

@ —1® =0,86-1151=09898 (kA);

1@ — 1@

@ =12, =086-12,63=10,862 (kA);
19 =1 =086-1151=0,9898 (kA);

1D @

@ 1@ ~086-12,63=10,862 (KA);
12 =1@ =086-0487=0419 (kA);

1@ 1@

K37 K38 = 0,86 ° 0,725 = 0,624 (KA)_

3.5. Pacuer mapamMeTpoB CXEMBbI

IIOCJICA0BAaTCIbHOCTHU

3aMCIICHUA OJII  TOKOB HYJIeBOﬁ

Cxema 3aMCIICHUA JIsI pacdeTa TOKOB HYHGBOﬁ IIOCJIICOOBAaTCIbHOCTH

Pucynok 3.2. Cxema 3amenieHus JJis pacueToB TOKOB HYJIEBOM

&

K1

ST

:| an

mills

<]

IMOCJICOA0OBAaTCIBbHOCTH

ConpoTUBIIEHUE CUCTEMBI:

X,, =453960m.

ConpoTUBIICHUS JTUHUM, UCXOAS U3 3a1aHUSA:

XOH = 3’5 ’ ch s OM (36)
X,,=35-184=644 Ou:
Jlucm
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X,,, =35-184=6,44 Owm;
ComportuBiieHue  TpaHCHOPMATOPOB  JJiE  CXEMbl  3aMEIICHHs  HYJIEBOU

IHoCJIACA0BATCIILHOCTH HC MCHAICTCA:

Xy =17,3580m;

Xy =17,358 Owm;
Xopny = 34,716 O
Xop, = 34,716 Om;
Xopoy = 34,716 Om;

X1z = 34,716 O,

3.6. Pacuer TokoB 0/1HO(A3HOTO KOPOTKOTO 3aMbIKAHUS
Pacyer TOKOB OJHO(A3HOTO KOPOTKOTO 3aMBIKAHUSI PACCUUTHIBACTCS IIO
YHUBEPCAIBHOU popmyie:

[ m™u (3.7)

K3 7 \3:(2:Xy i, +X3 1)
rae: 1% - Tok K3 mannoro suaa (mpu N = 1 — ogHodasHeIi);
m®™ — ko3P UIMEHT, COOTBETCTBYIOIIMI [aHHOMY BHY 3aMbIKaHHS,
m® =3,
Xy k,» X5k, - CYMMapHbI€ HHAYKTUBHBIE CONPOTUBIICHNUS TIPSMOI U HYJIEBOM
TOCJIEI0BATENLHOCTH COOTBETCTBEHHO, Il TAHHOM TOUYKH KOPOTKOTO 3aMBIKAHUS.

Takum o6pazom, Tok ogHo(paznoro K3 umeer Bu:

1 _ 3-U
IK3 - \/5'(2')(21(1+X2K0) (3'8)
o = S =8,962 (KA);
J3(2-3,783+1,84) + (4,5396 + 6,44)
o= 3115 =8,962(kA);

| O _
92 J3(2-3,783+1,84) + (4,5396 + 6,44)

3.7. Pacuer TpoHWHBIX TOKOB HYJEBOH TMOCIEIOBATEIbHOCTU MPHU

onnodaznom K3 u neyxdaznom K3 Ha 3emiio.
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B cersax 110 kB u BbIllle HEOOXOIUMO ONPENEIUTh BEIMYUHBI TPOMHBIX
TOKOB HYJIEBOW TIOCIEOBATEIBHOCTHA, KOTOPhIE HEOOXOAWMBI I pacdera
rapaMeTpoB 3aIUT HYJICBOM MOCIIEI0BATEIIBHOCTH.

[Tpu onnodaznom K3:
3IIW =19 (3.9)
31", =8962(kA);

319 =8,962(kA);

[Tpu nByxda3znom K3 Ha 3emuto:

2:X X
31(1-1) — 31(1) . ZK1+ X Ko (3.10)
0 0 2:X5 Ko X3 Ky

2-(3,783+1,84) + (45396 +6,44)
2-(4,5396 + 6,44) + (3,783 +1,84)

31§, =8,962 1,22 (xA);

2.(3,783+184) + (45396 + 6,44)
2.(4,5396 + 6,44) + (3,783 +184)

31§, =8,962

1,22 (I(A),

3.8. Pacuer ynapHbIX TOKOB U aniepuoAndeckoil cocTasistomien Toka K3

Jl11s BEIOOpA ¥ IPOBEPKH AIIEKTPOOOOPYIOBAHHUS TI0 YCIOBHIO
AIIEKTPOJUHAMUYECKON CTOMKOCTH HEOOXOIMMO 3HATH HAanOoJIee BOZMOKHOE
MTHOBEHHOE 3Ha4eHHEe Toka K3, KoTopoe Ha3hIBalOT yAapHBIM TOKOM U

OIPEICIISIOT:

iydzﬁ-IHO-Ka, (3.11)

b

rae /o — 3HaYeHHE TIepUOMUeCcKo cocTaBsitoneid Toka K3 B HauanbHbIM

MOMCHT BPCMCHH,;

K,s — yaapHbIM KO3 PUIIMEHT, 3aBUCIIAN OT NOCTOSIHHOIO BpeMeHHU T,
yo

arepuoIM4YecKon cocrapisoient Toka K3.

Anepuonnueckas cocrapisronias Toka K3 mvaxoaurcs mo hopmyre:

t
i =21, ¢, (3.12)
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Just Toukm K1:

i, =21k, =30,058k4,

t
i, =21 e =226r4,
OnAa Touku K2:

i, =21, x,, =30,058k4,

t
i, =21 ,-e ™ =226xd,
AnAa Toukun K3:

i =V2- 1,5k, =32,156K4,

b

t
i, =21 ,-e T8 =2417x4,
Ana Toukn K4:

i =21, K, =32,156K4,

b

t
i, =21 ,-eT@=2417x4,
Ana Toukn K5:

i s =21, 5K, =32156K4,

t
i =21 e T =2417k4,
AnAa Touku Ké:

i o =216k, =32156K4,

t
i =21 e =2417x4,
Jast touku K7:

i, =v2-1,, -k, =1846x4
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t
i =21 e ™ =0138k4,

AnAa Touku K8:

i =V2: 1,4k, =1846K4,

t
i, =v2-1 .-e ™ =0138k4,

P@SYJ'IBTaTBI pacdcTa TOKOB KOPOTKOI'O 3aMbIKaHUSI MAKCHUMAJIbHOI'O PCKUMaA

npuBeAcHBI B TabwmIe 3.1.

Tabmuma 3.1 — Pesynbrarsl pacaeToB TokoB K3

Pacuetnrie Touku K3

Toxk
Pexxnm
K3 [ K1 K2 K3 K4 K5 K6 | K7 | K8
Iff3) 11,808 | 11,808 | 12,63 | 12,63 | 12,63 | 12,63 | 0,725 | 0,725
1% 10,155 | 10,155 | 10,862 | 10,862 | 10,862 | 10,862 | 0,624 | 0,624
I 1(33) 8,962 | 8,962 - - - - - -
é 3 |§j§ 8,962 | 8,962 - - - - - -

315 | 7,222 | 7,222 - - - - - .
i, |30,058 30,058 |32,156 | 32,156 | 32,156 | 32,156 | 1,846 | 1,846
I 2,26 226 | 2,417 | 2,417 | 2,417 | 2,417 | 0,138 | 0,138

3.9. Pacuer pabouux TOKOB
Pacuer pabounx ToxoB BJI:
P

P
PRl J3.U -cosg

(3.13)
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Pacuer pabouux U MakCUMaJbHBIX TOKOB TPAHC(POPMATOPOB:

25141
J3.115.0,85

pa6BIIl —

= 148,493 (A):;

32886
J3.115-0,85

pa6BII2 —

— 194,238 (A);

S
I — HOM ’ 3. 14
T (3.14)
rae: Syoy — HOMUHAJIBHASA MOIIHOCTH TpaHcpopmaTopa, KBA;
U — HoMuHanbHOE HanpskeHue TpaHcpopmaTopa, kB;
80000
I, =—=——=402,635(A);
"3 (A)
80000
I, = =401,635(A);
" V3115 (A
Lot =14 L (3.15)
| e pas1 = 1,4 - 402,635 = 562,289 (A);
| e pas2 = L4~ 402,635 =562,289(A)
Jucm
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4. TIpoBepka OCHOBHOT0 000PY10BAHUS

4.1. AnHanm3 KOMMYTaIllMOHHOTO 000pYI0BaHUS

BBICOKOBOJIETHBIE 3JEKTPUYECKUE aIIapaThl BBIOUPAIOTCS IO YCIOBUAM
JUTUTEIHHOTO peKrMa pabOTHl ¥ MPOBEPSIFOTCS O YCIOBUSAM KOPOTKUX 3aMBIKAHUN
[2,4]. TIpu 3TOM, AJ1 BCEX ammapaToB HEOOXOIUMO IPOBECTH:

1) mpoBepKy o HANPSHKEHHUIO,

2) TPOBEPKY IO HATPEBY MPH UTHUTEIBHBIX TOKAX;

3) HpoBepKy Ha SJICKTPOJAMHAMHYCCKYIO CTOMKOCTH (corymacHo ITYD He
IPOBEPAIOTCS  ammapaTbl M MPOBOJAHHUKH, 3AIIUIIEHHBIE IUIABKUMH
MPEIOXPAHUTEISIMA C HOMUHAIBHBIM TOKOM 710 60 A BKJITIOYUTENBHO);

4) mpoBepKy Ha TEPMUYECKYIO CTOUKOCTH (coriacHo [TV He mpoBepsroTcs
anmnaparbl ¥ IPOBOJHUKH, 3AIIUIIEHHBIE INTABKUMU NIPETOXPAHUTEISIMU);

5) mpoBepky mo Gopme HUCHONHEHHs (Ui HAPY)KHOW WM BHYTPCHHEH
YCTaHOBKH).

Bri0op 35ekTpooOopya0BaHUS TPOU3BOAMUTCS MO CIEAYIOIIMM NapameTpam

[1]:

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

amnrmnapar:

UC.HOWI S U (4'1)

HOMm !
riae U,,,, — HOMHHAJIBbHOE HalpshKEHUe armapara, kB.
2. Pacu€THblii TOK MNPOJOJKUTENBHOTO pEeXHMa LEenu, B KOTOPOM

YCTAaHaBJIMBACTCA aIllapar.

I <l

pace = Vo (4.2)
rae |, — JUTEeNbHBIM HOMUHAIBHBIN TOK afmapara, A;
|)ace — PACUETHBIN TOK, BBIOMpaeTca M3 HauOoJsiee HEOJIArornoy4yHoro
AKCIUTYaTallMOHHOTO pexnma, A.
3. [IpoBepka Ha SJIEKTPOJMHAMHUYECKYIO CTOMKOCTBH BBITIOJHSETCS IO

YCIIOBUSIM:

Jlucm
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I]YO < IHP.C’ (43)
rne lppc — mpenenbHBIE CKBO3HOW TOK (ZIEHCTByOIIEE 3HAUYCHUE
NIEPUOANIECKON COCTAaBJISIIOLLEN ), JOITy CTUMBIN TUTSL

paccMaTpUBaEMOro anmnapara, KA;

|70 — pacuérHoe 3HaUYeHHUE MEepPUOAMYECKON cocTapistomeld Toka K3,

iy <imc (4.5)

o
rae i,, — ynapHslii Tok K3, kA;

I;7p.c — HOMUHAJIBHBIA TOK 3JIEKTPOJAWHAMUYECKON CTOMKOCTH armapara
(aMIUIMTYAHOE  3HAYE€HHE  MPEAENbHOrO  IOJHOTO  TOKAa,
JOTYCTUMOTO Ul pacCMaTpUBAaEMOro amnmnapara), KA.

4. CummerpuyHass  (mepuojguyeckas) cocraBisitomas Toka K3,

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

IHr < Iomm.uozw’ (46)

ra€  lomwinow —  HOMHHAJIBHBIA CHUMMETPUYHBIA TOK  OTKJIIOUCHHS

BBIKJIFOUATEIIS, KA.

Anepuonuueckasi coctapistonias Toka K3, cooTBeTCTBYyIOIIasi BpEeMEHHU 10
MOMEHTA PACXOXKICHHUS TYTrOTaCUTEIbHBIX KOHTAKTOB BBIKIIIOYATEIIS 7 BBHIOUpaAeTCs

U3 yCIIOBUSL:

i, <i..,=v2-8,,

art a.HOM

(4.7)

omxn.HOM !

rjae I,  Lou—HOMHMHAJIBHBINA arepuoauIEeCKUn TOK OTKJIFOUCHUS

BBIKJTIOYATEIIS, KA
Do — HOMHUHAIBHOE OTHOCHUTEIIBHOE COJACPKAHHE alepuoIHMIeCKOn
COCTaBJISIOIIEH TOKA OTKJIFOYEHHUS 111 BpDEMEHU T.

Ipu 1, <1 yal, =1 JIOITYyCKA€TCs BBITIOJHEHUE YCIIOBHUSA:

OMKI.HOM a.HOM

i =21 _+i_<i =201, @A+B,.), (4.8)

KT nt art OMKII.HOM
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5. Nuterpan Jxoyns Ttoka K3, Xapakrepusyromuyid KOJIUYECTBO
2 .
TEIJIOTHI, KA®-C, BBUICNAIONICHCS B ammapate 3a Bpems K3, BeiOupaercs 1o

YCIIOBHIO:

B <l . -t (4.9)

rae l,p, — NpenenbHbI TOK TEPMUYECKOW CTOMKOCTH, KOTOPBIA JaHHBIN
anmapaTr MOKET BhIIEpKaTh 0€3 TOBPEKICHUS B TEUCHHUE TMPEACIBHOTO BPEMEHHU
TEPMUYECKON CTOUKOCTH t,,.

s pacuéra unrterpana Jxoyns npu t,,,,/T, = 1 + 2 MOXHO HUCIONIB30BAThH
CJIEYIOIIEE BBIPAKCHUE:

B =17, (. +T,) (4.10)
rae t,,.. — BpeMs oT Hadana K3 10 ero oTkitoueHus, c;
T, — moCTOsIHHAs BPEMEHHU 3aTyXaHHUS allepUOIAYECKOTO TOKA.

[Tons3ysace dopmymamu 4.1 — 4.10, npousBeném mnpoBepky (BHIOOD)

000py1I0BaHUs HAa MPOEKTUPYEMOM MOJICTAHIIUH.

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

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

Pacuertnsbie [TaciopTHBIE
VYcnoBust BeiOOpa
BEJINYUHBI JTaHHbIE
Uyen = 110 xB U,=110 xB U,..<U,
1, =401,635 A Iy, =630 A I aspope = Vown
l,, = 11,808 kA l,,p.c = 80 KA o <1,,.
i, = 30,058 KA i,p.c = 80 KA Iy <0
) l.. = 31,5 KA; ) )
B.=19,72 xkA"-¢c N B. <1’ -t =2977kA"c
m=4C

CymiecTByomue Pa3beIUHUTENN TPOXOASAT MO YCIOBUSAM JITUTEIBHOM
paboThl MpU HOPMAIBHOM PEXKHUME U IO YCIOBHUS pPabOThl NpPH KOPOTKOM

3aMBbIKaHHH.
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Tabnuma 4.2 — IIpoBepka kopoTro3ambikareneit K3-110

Pacuernbie [TacniopTHBIE
VYcnoBus BeiOOpa

BEJIMYHHBI JTaHHEIE
Uycr, = 110 xB U,=110xB U..<U,
ipa = 2,26 KA ia =34 KA o <y

) I, = 12,5 KA; ) 2
B.=19,72 xA"-c . B.<I’ -t =468,75KkA ¢
m—9C

Cy1iecTByoIIHe KOPOTKO3aMbIKATEX MPOXOAAT MO YCIOBHUSIM PAOOTHI MpU
aBapUITHOM PEKUME WITH KOPOTKOM 3aMBIKaHUH.

CymiecTByromias Ha TOJACTaHIIMKA cXeMma «O0JIok (uHusA-TpaHchopmarop) c
pazbeNUHUTENIEM M KOPOTKO3aMbIKaTelieM»  HEJOCTAaTOYHO  HaJIe)KHa.
PexoMmeHyeTcst 3aMEHUTh €€ Ha TUIIOBYIO CXeMy «010K (JIMHUs-TpaHc(hopMarTop) ¢
BeIKIIOUaTesieM» [5].  Jlas  dero  HeoOXOoAMMO — BBIOpaTh  HEOOXOIMMBI
BBIKJTIOUATEIIN, KOTOPBIE OyIyT MOIXOIUTH IO YCIOBUSAM JTUTSIIBHON PabOTHI U 110
YCJIOBUSIM paOOTHI MTPU KOPOTKHUX 3aMBIKAHUSIX.

Tabnuua 4.3 — Beibop Beixmrouateneid BPC-110-31,5/2500 YXJI1

PacueTrHbIe [TaciopTHbIE
VYcnoBus BeIOOpa
BenuunHel JTaHHBIE
Uyen = 110 kB U, =110 xB U,..<U,
Ipfi) = 401,635 A Ioﬂ.H =2500 A Ipa6,qbopc < I()II.H
I, =11,808 kA lpe =315 KA |,,0 < |,,p.c
i,o = 30,058 KA inp.c = 81 KA i, <i,.
L, =11,808 kA | lomen T 31O | <1
KA 1.H
\/E.I”0+i“:18’96KA ﬁ=0'4 \/E.Ino—l_la S\/E.Iomm.h: '(1+ﬂ)=62,37KA
B,=1972kA%c | '™ t: 3:1550‘“‘“; B. <12 .t =2977xA%¢c
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BriOpannbiii  BeikIrouatens BPC-110-31.5/25000 VXJII npoxoauT mo

YCIOBUSIM JUIUTEIBHONH PabOTHI

3aMBbIKaAHUAX.

U TIO YCIOBUSM pabOThI

IIPU  KOPOTKUX

4.1.2. TIpoBepka u BbIOOP 3eKTpoobopyaoBanus Ha 3PY-10 kB

Ta6muma 4.4 — IpoBepka BoikimrouaTeneit BMIT9-10-3150-31,5

Pacuetnbie [TacnioptHbIE Venonis BuGopa
BCIIMYNHBI JAaHHBIC
Uyen = 10 kB U,=10xB u,.,<uU,
|, =2199,43 A lonn = 3150 A I uspope < Vo
l.o = 12,63 KA lpe = 31,5 KA o <1,,.
i,0 = 32,156 KA inp.c = 80 KA by <1,
1o = 12,63 KA lomern= 31,5 KA o<t
V2.1, +i,22028cA | p=025 [ 2.1 4i <N2-1 (14 B) =s568xA
B, = 22,56 kA%-c b ;3:1;15CKA; B, <12 -t =2977 kA%c

CymiecTByomue BBIKITIOYATSIA MPOXOAAT TIO0 YCIOBHUSAM JUTHTEIIBHON

paboThl MPU HOPMAJIBLHOM pEXUME U IO YCIOBUAM pabOThl MPU KOPOTKHX

3aMBIKAHUAX.

Ta6muna 4.5 — IIpoBepka pazweaunuteneii PBP-10/4000

Pacuertnsbie [TaciopTHBIE
VYcnoBust BeiOOpa
BEJIMYMHBI JIaHHBIC
U, = 10 kB U,=10 kB U,..<U,
I, =2199,43A 1., = 4000 A I s gope < Vo
l,, = 12,63 KA Iy = 180 KA o <1,,.
o = 32,156 KA Inpe = 180 KA iya < i,,,,,c
) L, = T1 KA; 5 9
B,.=2256 kA°-c B.<I, -t =20164 kA"-c
t,=4c
Jlucm
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CyuiecTByromue Pa3beIUHUTENN NPOXOAAT IO YCIOBUSM JIUTEIIBHOM
paboThl TPH HOPMAIbHOM PEXKUME M MO YCIOBUSM pabOThl TpU KOPOTKUX
3aMbIKaHUSX.

W3 pe3ynbTaToB MPOBEPKH KOMMYTALMOHHOIO OOOPYJOBaHMS BUIHO, YTO
BcE 000pynOBaHHE NIPOXOAUT IO BCEM MapaMmerpaM. Tak ke peKoOMeHIyeTcs
3aMEHUTh CXEMY «OJIOK(IMHUA-TpaHCPOPMATOP) C PA3bEIUHUTEIIEM» HA CXEMY
«ONOK(TMHUS-TpaHCPOPMATOP) C BBIKIIOYATEIEM», Ui YEro PEeKOMEHIYEeTCs

YCTaHOBUTH JIBa BHICOKOBOJITHBIX BaKyyMHBIX BbikItodateneit BPC-110.

4.2. TlpoBepka U3MEPUTEITHHOTO 000PYAOBAHUS

JUis muTaHus U3MEPUTEIbHBIX NMPUOOPOB HA TMOJCTAHIIMMU YCTAHOBJIECHbI
TpaHcHOpMaTOpsl TOKa U TpaHCHOPMATOPHI HAIIPSIKEHUSI.

TpancpopMaropbl TOKa HMCHOJB3YIOTCS C HECKOJBKUMHU CepJIeYHUKAMHU
COOTBETCTBYIOIIETO Kjiacca TOYHOCTH. OIMH JUIsl NUTaHUS HW3MEPUTEIbHBIX
npudOpoB, a Jpyroil — sl penerdHoNl 3aummThl. [ PaHchopMaTopsl TOKa
YCTaHOBJICHBI B TpeX (¢azax.

N3mepuTenbHble TpaHC(HOPMATOPhl HAMIPSDKEHUS YCTAHOBJIEHBI HAa COOPHBIX
mmHax. OT HUX MHUTAOTCS KATYIIKW HAMNPSKEHHS WU3MEPHUTEIbHBIX MPHOOPOB,
npuOOpPOB CUTHAIU3AIUHN, KOHTPOJIb U30JISLUH.

Tpanchopmatopsl TOKa ISl TUTAHUS U3MEPUTENBHBIX TPUOOPOB BEIOMPAIOT
0 HOMHUHAJIBHOMY MEPBUYHOMY W BTOPUYHOMY TOKaM, KJaccy TOYHOCTH U

IPOBEPSIOT HAa TEPMUUYCCKYIO U TMHAMUYECKYIO YCTOHYMBOCTH [2].
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4.2.1. Tlposepka u BeIOOp 00opynoBanus B OPY 110 kB

Tabmuma 4.6 — IIpoBepka TpancpopmaTopos Toka TO3M-110

Pacuernbie [TacniopTHbIE
VYcnoBus BeiOOpa
BEJINYMHBI JTAHHBIE
Uyer, = 110 xB U,=110xB U, =U,
Ip.qﬁ = 401,635 A I()fl.H = 1000 A Ipa&d)opc < Idﬂ.H
i,o = 30,058 KA ipe = 100 KA Lo <1, o
) L, =26 KA; 5 )
B,.=19,72 xkA"-c B.<I,, -t,=2028 kA®-c
t,=3c
CymecTBytomue  TpaHchopmaTopbl IPOXOJAT IO  YCJIOBHUSAM

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 — IlpoBepka Tpanchopmaropos Toka TJI-10

Pacuertnsbie [TaciopTHBIE
VYcnoBus BeiOOpa
BEJIMUYMHBI JTAaHHBIC
Uyen = 10 kB U,=10xkB U.. =Y,
l, 5 =2199,43 A lpa = 3000 A |V paspope < Vo
io = 32,156 KA i, = 100 KA o <0
) I, =315KA; ) 2
B.=2256 xkA"-c B.<I -t =2977kA"c
t,=3c¢
CymectByromue  TpaHCHOpPMATOPHI OpPOXOJAT IO  YCIIOBHSIM

JUTUTEIIbHONW paboThl MPU HOPMAIBHOM DPEXHUME W IO YCJIOBHSM pabOTHl MpHU

KOPOTKHUX 3aMbIKaHUAX.

W3 pe3ynabTaTOB MPOBEPKHU W3MEPHUTEILHOTO 000PYI0BAHUS BHUIHO, YTO BCE

000py0BaHUE MPOXOIUT IO BCEM MapaMeTpaM.
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4.3. Tlposepka TpanchopmMaTopoB COOCTBEHHBIX HYK/T

C mmH CTOpPOH HHU3KOro HampsbkeHus TpancopmartopoB TPIIH-
80000/110/10/10 3ammrtanbl TpaHchOPMATOPbl COOCTBEHHBIX HY’K[ ITOACTAHIIUH,
yepe3 KOTOpbhle TMOJy4YaloT TMHTAHHE TMOTPEOUTENId COOCTBEHHBIX HYX]
noActaHuuu. K mnoTpeduTensiM COOCTBEHHBIX HYXKJ OTHOCSITCS YCTpOMCTBa
obOorpeBa mkadoB pENCHHON 3allMThI, 3apPSAIHBIE BBHIIPSIMHUTEIbHBIC arperaThl
aKKyMYJISITOPHBIX OaTapeil.

Tun ycTaHOBJIEHHBIX HA TMOJCTAHIIMUA TPaHCHOPMATOPOB COOCTBEHHBIX

uyxa1 — TM-63/10.
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5. Pejeiinas 3a1uTa 1 aBTOMATHKA

OCHOBHBIM Ha3HAYEHUWEM PENEHHOM 3alllUThl SBISETCS aBTOMATHYECKOE
OTKJIIOYEHHE TOBPEXKACHHOTO »dJeMeHTa (Kak MpaBuio, MpPU  KOPOTKOM
3aMBIKAHMM) U OT OCTAJIbHOW YacTH CHUCTEMBbI MPHU TMOMOIIM BBIKIIOYATENICH.
BaxxHOCTh 3TOrO BHJA AaBTOMATUKHU ONpENEseTcss TeM, 4yTo 0e3 Hee BOOoOIIe
HEBO3MOXHA OecriepeOoitHast padoTa 3JIEKTPOIHEPTrETUYECKUX YCTAaHOBOK.

JIOMONTHUTENBHBIM, BTOPHIM HA3HAYEHUEM PEICHHOW 3alUThl SABJISCTCS
BO3MOXKHOCTh pPEAarupoBaHUsi Ha OMNACHbIE HEHOPMAJbHBIE PEXKUMBI PaOOTHI
aJeMeHTOB. B 3aBucMMocTH OT uX BUJA U YCIOBHM JKCIUTyaTalldd YCTAHOBKHU
(HanmpuMep, HAJIMYUS WK OTCYTCTBHSI JIEKYPHOTO MEPCOHANA) 3allUTa JEHCTBYET
HAa CHUTHAJ WM OTKJIIOYEHHUE TEX DJEMEHTOB, OCTaBJSTh KOTOphIE B padoTe
HEXKeNaTeIbHO, TaK KaK 3TO MOXET NMPUBECTH K BO3ZHUKHOBEHHUIO MOBPEKICHUS
WM aBapuu. Peneinyro 3amury, KoTopast J0/hKHA pearupoBaTh Ha HEHOPMaJlbHbIC
pexxumMbl PAOOTHI, HACTO 1E€ECOO00PA3HO BBIMOJIHITH HE OBICTPOICHCTBYIONIEH, KaK
3ammTy oT K3, a ¢ onpenesieHHON BBIIEPKKOW BPEMEHMU.

W3 U3510KEHHOTO CIIEYET, YTO MO/ YCTPOMCTBOM PEJICHHOMN 3alUThl B 001IEM
Cly4dae ClielyeT TNMOHHUMAaTh pPEJ€ U COBOKYIMHOCTb PEJIE M BCIOMOTaTEIbHBIX
AJIEMEHTOB, KOTOPbIE€ JOJDKHBI B CIy4yasX MOBPEXKICHUW WM OIMACHBIX
HEHOPMAJIbHBIX  YCIIOBUM  palbOThl  3JIEeMEHTa CHUCTEMbl OTKIIOYATh  €ro
BO3J/ICHCTBUEM Ha BBIKJIIOUATENIM WIH IEUCTBOBATh HA CUTHAJI.

becnepeboitHass padoTa SIEKTPOIHEPTETHUECKUX CHUCTEM 00ecreunBaeTCs
TaKke MPUMEHEHUEM psijia APYTUX aBTOMATHYECKUX YCTPOMUCTB: ABTOMATUYECKOTO
noBTopHOTO BKItoueHus — AIIB, aBTomaTudeckoro BBoja pezepsa — ABP u nip.

st BeIOOpa mapamMeTpoB PENeHHOM 3aluThl OBbLTM PACCUMTAHBI TOKH
KOPOTKOT'O 3aMbIKaHsIH, MTPOTEKAIOITHE 1T0 COOTBETCTBYIOIINM 3aIIUTaAM.

st onpenenenuss KodOPUITMEHTOB YYBCTBUTEIHHOCTU OBLIM PAcCUUTAHBI
TOKU TipH 2-X pa3znom K3.

IIpu ompenenenuun TokoB K3 HE0OXOAUMO NpPaBUIBHO YYECTh PEXKUM

paboThI ceTH 1 BepHO BhIOpaTh Touku K3 [5,6].
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5.1. BriOOp npuHIIUIIOB PEICHHON 3aIUTHI

[Ipy mnpoekTHpoBaHUM PEICHHON 3alIUThl HEOOXOAMMO YYUTHIBATH
Clieyromue 0O0CTOSITENbCTBA!

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

2) KOH(UTYpalmHIO CETH, CXEMbl COCIUHEHHH OTICIBHBIX JJIEMEHTOB H

PEXKUMOB HEUTpAJIEH;

3) HEoOXOAMMOCTh OTKJIFOUEHUS TOBPEKICHHUN 3alUTaMUd O3 BBIICPKKH

BpEeMEHHU (XOTs ObI 4aCTH 3allUIIAEMOT0 Y4acTKa);

4) HeoOXOAWMOCTh PE3CPBUPOBAHUS OTKA30B 3allUT M BBIKIOYATEIICH

CMEXHBIX 00BEKTOB.

B cersx ¢ OonbiuM TokOM 3aMbikaHus Ha 3emiato (110 kB u Beime) 3amura
OOBIYHO BBIMOJHSIETCS OTICIBHBIMU KOMIUIEKTaMH OT Mexaydasueix K3,
BKJIIOYCHHBIMA Ha (Da3Hble BEIMYMHBI, U OT KOPOTKMX 3aMbIKaHU Ha 3EMIIIO,
BKJIFOYEHHBIMH Ha COCTABJISIOLIME HYJIEBOM MTOCIIEI0OBATEIBHOCTH.

KOMIIEKTHI 3allUT, YCTAHOBJIEHHBIE HA KaXKJIOM 3JIEMEHTE (Yy4acTKe JIMHUM,
TpaHchopmaTrope U Ap.), AOJDKHBI HAAEKHO 3alIUIIATh ATOT JJIEMEHT, a TaKXKe
Pe3epBUPOBATh OTKA3bl 3aLIUT U BBIKIIOYATEIECH CMEXHBIX IEMEHTOB. [lepByro
(YHKUHIO BBIMOJHSIOT OCHOBHBIE 3allUThl (WJIM OTAENbHBIE CTYNEHU 3alllUT),
BTOPYIO — pe3epBHBIE. J[OMOHUTENBHBIE 3AIINUTHI, YCTAHABINBAEMbIE B HEKOTOPBIX
CIIy4asiX, BHITOJHSIOT YacTh (PYHKIIMM OCHOBHBIX 3aLUT.

B  pamuanpHpIX ceTAX €  OAHOCTOPOHHUM  IUTAaHUEM  3AIUTHI
YCTaHaBJIMBAIOTCS, KaK MMPABUJIO, TOJIBKO HA MUTAKOUIEM KOHLE KaKIOro0 y4acTKa.
Cetn Takoii KoHuUTrypamuu HampsbkeHneM 35 kB oOplyHO  BmosHE
YIOBJIETBOPUTENBHO  3AIIMINAIOTCS ~ KOMIUIEKCAMM  TOKOBBIX  3allUT  CO
CTYIIEHYaThIMH BBIIEPKKaMH BPEMEHH.

Ha nunusx 110 kB u Bbllle peKOMEHIyeTcsl yCTaHABIMBATh B KAaueCTBE
OCHOBHBIX JIUCTAHIIMOHHBIE 3ALIUTHI.

B cersix ¢ ABYXCTOPOHHUM IUTaHUEM, KOJBIEBBIX CETAX M Ha MNapajliedbHBIX
JIMHUSX 3alIUThl YCTAHABJIMBAIOTCA Ha OOOMX KOHIAX Ka)XXAoW JMHHUU. B Takux

CCTAX YCTAHABJIMBAKOTCS 0OBIYHO HaIlpaBJICHHBIC TOKOBBIC, a4 B HauoOoJee
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OTBETCTBEHHBIX CIIy4yasX AMCTAHUMOHHBIE WJIA BBICOKOYACTOTHBIE 3aluThl. Ha
napawienbHbix JuHUSIX ceted (35 kB. 110 xB) B kayecTBe OCHOBHBIX
yCTaHaBJIMBAIOTCS TMOTEPEUHbIE HarpaBieHHbIe Au(depeHInanibable 3auuThl. B
cucteme 110 kB mnomnepeunas HampaBieHHas aud@epeHnranbHas 3ammTa OT
mexaydaszapix K3 momomnnsercst OJOKOM 3allliThl HYJIEBOW MOCIEI0BATEIbHOCTH.
JonycTuMble BBIAEPKKH BPEMEHH OCHOBHBIX 3alMT B 3HAYUTEIIBHOW CTENEHU
ONpENENSIOTCA YCIOBUEM COXPAHEHUS YCTOMYMBOCTH pPAOOTBI CHUCTEMBI H
notpeouteneit. IlpenenbHoe BpeMs OTKIIOYEHHUS KOPOTKOTO  3aMbIKaHUS
OLICHUBAETCS  CIEHHAIBHBIM  pPACUYETOM, OCHOBAHHBIM HAa  IPUHUUIIAX
AIEKTPOMEXAaHUYECKUX TMEPEXOHBIX MpoueccoB. B HacTosmel KypcoBoil padorte
3TOT pacyeT BBIIOJHATH HE HY)KHO, OJJHAKO CJIEIYyEeT OPHEHTUPOBATHCS HA TO, YTO
OJIHa U3 3allUT JO0r0 3JEMEHTa, 0XBATHIBAIOLIAs XOTS Obl YACTh 3TOTO JIEMEHTA
JI0JKHA paboTaTh 0€3 BbIIEPKKH BPEMEH U.

Jliis BbIOOpa mapaMeTpoB pesieiiHON 3alMThl HEOOX0AUMO PAacCUUTaTh TOKU
Tpexdazupix K3, npoTekaromiye no COOTBETCTBYIOIINM 3aIIUTaM B MAaKCUMaJIbHOM
Y MUHUMAJIbHOM PEXKUMax pabOThl CUCTEMBI.

Jns onpenenenns Ko3((UUIUMEHTOB YYBCTBUTEIBHOCTH PACCUUTHIBAIOTCS TOKH
IpU  Pa3HbIX KOPOTKUX 3aMBIKAHMSIX, 3TH TOKH JIOCTATOYHO PACCYUTATH TOJBKO
JUIsI MAHUMAJIBHOTO pexuMa. /[ pacdera 3aluT OT KOPOTKMX 3aMBIKaHWM Ha
3eMIJIIO ONPENIETISIOTCS TOKUA HYJIEBOM MOCIEA0BATEIbHOCTH MPU OJHO(PA3HBIX U 2-
(ba3HBIX KOPOTKMX 3aMBIKAHHAX HA 3€MJII0 B MAaKCHMaJbHOM U MHUHHUMAJIbHOM
pexxuMax PadoTel cucTembl. TakuMm oOpa3oM, TpH omnpezaeneHnn TokoB K3
HEOOXOJMMO TMPABUIBHO YYECTh PEXHUM paldOThl CHUCTEMbI (MaKCUMAJIbHBIA U

MHUHHMAJIbHBIN) U BEPHO BBHIOPATh TOUKH KOPOTKHX 3aMblkaHuu [3,6].
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5.2. Pacuer nuddepeHnaNIbHON peneitHON 3alIuThl TpaHC(HOPMATOPOB C

pene JI3T-11

Pacdetr TOKOB KOPOTKOTO 3aMbIKaHHS M pacyeT pabo4yuX TOKOB MPHUBEICH B
nyHkTe 3. Pe3ynbTaThl pacyeToB TOKOB KOPOTKHX 3aMBIKAHUW MPUBEICHBI B
tabnwure 3.1.

Cormacuo I1YD [1] mis nmoHmkaromux TpaHCHOPMATOPOB MOIIHOCTHIO
6onee 6300 kBA pexomeHayeTcsi K yCTaHOBKE MpoJoJibHAsA AuQdepeHnnaibHas
3alUTa, Ta30Bas 3allldTa, MaKCHUMallbHas TOKOBas 3alllUTa OT CBEPXTOKOB,
MaKcUMaJlbHasi TOKOBasl 3allluTa OT TMEperpy30K, TOKOBas 3alluTa HYJIEBOU
MIOCJIEN0BATENBHOCTH (nns JIBYXOOMOTOYHBIX TpaHc(HOpPMaTOPOB 151
TPeXOOMOTOYHBIX TpaHC(HOPMATOPOB C OAHOCTOPOHHUM IHTAHUEM MOXKET HE
ycraHaBnuBathes) [1,3].

B macTosIee BpemMsi KOMIUIEKCHI 3JIEKTPOMEXaHHUECKUX 3aIUT OCTEIIEHHO
3aMEHSI0TCS MUKPOIPOLIECCOPHBIMU KOMIUJIEKCaMU, COJIEp KAIllUMK aHAJOTUYHBIC
TUNBI 3alIUT, HO OoJee HaJAeKHbIMU, O00JamaroMU Oojiee IIMPOKUMHU
BO3MOXKHOCTSIMH, 00JIee IyBCTBUTEIBHBIMH [3].

3amuThl Ha JJEKTPOMEXAHUYECKMX DJIEMEHTaX B HACTOAIIEE BpEMs

CYUMTAXOTCA MOPAJIBHO YCTAPCBIIMMHU U HC pEKOMECHAYIOTCA K YCTAHOBKE.

5.2.1. Onpenenenne MepBUYHBIX TOKOB JIJIsl BCEX CTOPOH 3allUIIAEMOTO
TpancpopmaTtopa,  COOTBETCTBYIOIIMX  €r0  HOMHHAIBHON

MOIIHOCTH

BennynHa nepBUYHBIX TOKOB onpeaenseTcs mo ¢popmyie (5.1):

S
| — HOM ’ 5
HOM UHOM . \/5 (

rae |0y - NEpBUYHBIN HOMHHAIBHBIA TOK TpaHC(hOpMaTOpa.
Syon - HOMHHAIBHAS MOLIHOCTH 3aIMIAEMOro TpanchopMaTopa.

U 10 - HOMHUHAIILHOE HANPSKEHUE HA BHICOKOM WIIM HU3KOM CTOPOHAX.

1)
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Tox Ha cropone BH (110xB):

IHOM(BH) = m =401,635A
Toxu na ctoporne HH (10kB):
40000
| ionr(army = —10 5. /3 =2199,43 A
| 40000 =2199,43 A

HOM (HH?2) — 10,5—\/5

5.2.2. Beibop TpaHchopMaTOpoB TOKa U pacueT KO3 UIIMEHTOB
TpaHchopmaIu
B cooTBeTcTBHM CO cXeMaMU COSAMHEHHUS OOMOTOK 3aIHIIAEMOTO CUIIOBOTO
TpaHcopmaTopa BBIOMPAIOTCS CXEMbl COEAMHEHUS BTOPUYHBIX OOMOTOK
tpancopmaropoB  Toka TA. Jlng  ABYXOOMOTOYHBIX  TMOHMYKAIOIIUX
TpaHC(HOPMATOPOB C PACLICIUIEHHON OOMOTKOW HM3KOTO HAIpPSHKEHUS, UMEIOIUX
cxeMy coenuHeHHs oOMOTOK Y/A-A, Bropuunbie oOMoTkH TA Ha ctopone BH
COEJIMHAIOTCS B TpeyroiabHUk (A), a Ha ctopoHe HH — B Henonnyto 3Be3ny. [lpu
3ToM B nuddepeHIMaibpHOM 1IenH yeTaHaBiuBatoTes tpu pese 13T-11 [6,3].
Pacuetnbie kondduumentsl Tpanchopmanmu TA  onpenenstorcs 1o
dbopmyne (5.2):

_ IHOM 'ch
Ippac — I !
HOM (TA)

rie Kex — koappuumeHT cxemsr,

Kcx = 1 — no1a cxembl coequHeHnss oOMOoToK TA B Y.

Kcx = \/g - JUISI cXeMBI coenquHeHnst 00MOTOK TA B A.
| Hom(TA) — HOMHHAJIBHBIM BTOPUYHBIN TOK TA, paBHBIN 5 A;

Toraa na ctopone BH (110 kB):

Jlucm

130302-3M1-34-BKP-014-018-13

Hzm.

Jlucm Ne doxym. Iloonucw | Hama

42




401,635-v3 695,46

KBH TApacu =
5 5
BH 1000
Ha nmojcranmuu ycraHoBIEHBI TpaHC(HOPMATOPHI TOKA C K% 100, = =
Ha cropone HH (10,5 kB):
i 2199,43-1 2199,43
K TApacu — =
5 5
Ha moacrannmuy ycraHOBIEHBI HH _ 3000
y TPaHCHOPMATOPHI TO C K 14p0es = e

5.2.3. PacyeT BTOpUYHBIX TOKOB B TIJICUAX 3aIUTHI
Pacdet BTOpUUYHBIX TOKOB B ILJIeUax 3alldThl TPOBOAUM 1O Gopmysie (5.3)

Loy K
T HOA;{ < (5.3)
T4

Ha cropone BH, rine oomotku TA coequHeHbl B A:

401,635-/3

liowssn = 00075 - S HBA

Ha cropone HH, rne oOMoTku coenrHeHbI B Y

~2199,43.1

IHOM.B.HH. = 3000/5 = 31666A

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

[TapameTpsl O6o3Hauenme u YucnoBble 3HaYeHUS] HA
CTOpPOHAX
METOA
OnpeaenCHIs 110 kB 10,5 xB
3HaueHue TOKa B 0OMOTKaX
TpancdopMaropa npu BHEITHEM 18 2889,25 -
tpexdaznom K3, A
3HaueHue Toka B 0OMOTKax
TpaHc(opMaTOpa IpH BHELIHEM 14 2508,81 -
nByxdaznom K3, A
[TepBUYHBII TOK Ha CTOPOHAX | Shom
3amuIaeMoro Tpanchopmaropa, A HOM \/§ U 401,635 2199,43
HOM

Cxema coeIMHeHHSI BTOPUYHBIX OOMOTOK A Y
TA
KoaduimeHT cxeMbl BKIIFOUEHUS pelie

P P Kex J3 1
3aIUTHI
PacueTHbiit ko3¢ dunreHT Tpanchopmauu K - Loy Koy 695,46 2199,43

Ipacu —
TpaHcopmaTropa ToKa b Liown 5 5
[TpunsThIil KO3ddUIHEHT TpaHchopmauu 1000 3000
Kra — —

TA 5 5
BTopuuHbIil TOK B IJIeYax 3allIUTHI, It Lyon - Kex
COOTBETCTBYIOIINI HOMHUHAIHHOU HOM2: K, 3,478 3,666
MOIIIHOCTH TpaHcopmaropa, A

Tak kKak BTOPUYHBIM TOK B IJIeYaxX 3alIUThl HA HU3KOW CTOpOHE OOJIbIlle, YeM Ha

BBICOKOM, CI€/IOBATEIbLHO, IPUHUMAEM HU3KYIO CTOPOHY 32 OCHOBHYIO.

5.2.4. Onpenenenune Toka cpadaThIBaHUS PEJIe ISl OCHOBHON CTOPOHBI.

BeiOupaetrcss cropoHa Kk TpaHcdopmaTopaMm TOKa, KOTOPOM cieayer

MOAKIII0YaTh TOPMO3HYIO 00MOTKy pene 3T — 11. Mcnonb3oBaHue TOpMO3HOM

OOMOTKH JaéT BO3MOXXHOCTh HE OTCTpamBaTh 3aIUTy OT TOKOB HeOajaHca MpHU

BHemHUX K3 M MHMHHMMaILHOE 3HA4YEHHE TOKa Cpa6aTBIBaHI/IH

ompeesaeTcs

TOJIBKO M3 YCIIOBUS OTCTPOUKH OT OPOCKOB HAMAarHWUYMBAOIIETO TOKA 10 popMmyIie

(5.4):
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Jlucm Ne doxym. Iloonucw | Hama

130302-3M1-34-BKP-014-018-13

Jlucm

44




| oy = K1 tiour (5.4)
roe K=1,2+1,5
1% 1op— HOMHHATIBHBIN TOK Tpancdopmaropa Ha ctopone BH.
Torna |5, =125-401,635=502,044 A
[1nedo TA ¢ OOABIIMM BTOPUYHBIM TOKOM MPUHUMAETCS 3a OCHOBHOE. B
JTAaHHOM CJIy4ae TaKuM SIBJISE€TCS IU1edo Ha ctopone HH.

OnpenenuM TOK cpabaThIBaHUS peJie JUIsi OCHOBHOW CTOPOHBI MO (hopMyIie

(5.5):
I Ky - K
lcpocn = C3MHIV< a— (5-5)
TA.OCH
rae K, — xoaddunment tpanchopmaru T1
Torna:

_502,044-1:115 _
Croct T 3000\5-105

64 A

5.2.5. Ompenenenne  HEOOXOIMMOTO  YWCIa  BHUTKOB  OOMOTOK
HachIaomerocs Tpancgopmaropa pene [I3T-11
PacyerHoe 4MCIO BUTKOB pabo4yMxXx OOMOTOK  HACHIIIAIOIIETOCS
tpancdopmaropa (HTT) a1t OCHOBHOM CTOPOHBI ONPENESETCS U3 BEIPAKEHUS:

Wocrr = Fer (5.6)

I C.P.OCH
rae Fcp =100 — MJIC cpabateiBanus peme 13T — 11.

~ 100
0P 9164

=10,9126umxo6

Oxpyrasisi 00s3aTeNbHO B MEHbINYI0 cTOpoHy, nmpuMeM Wp = 10 BUTKOB,
TOTJIa TOK CpabaThIBaHUS 3aIlMTHI, COOTBETCTBYIOIINN MPUHATOMY YUCITY BHTKOB

U puBeIeHHBIN K cTopoHe 110 kB, MoxkHO onpenesmTh o Gpopmyie(5.7):

F, K
IC.}:—C; .\T;\*/-OCH (5.7)
CcX P
| _100-3000-105 __ - oo0 A
<% 1.5.115.10
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Omnpenensiercs pacueTHoe yncio BUTKOB oomMoTku HTT 1151 He OCHOBHOM
CTOPOHBI 3amuiaeMoro tpanchopmaropa (HH).

Uucno BuTKOB pabouedt oOMoTku s ctopoHbl HH ompenenum 1o
dbopmyie (5.8):

|
W, +W, =W, —0cBA (5.8)

IB.Y

rie locy - TOK ocHOBHOTO TUIeya (BH);

| ;y-ToK B TIeue HH.

3,666
Wp +Wy =10-m =10,54 gutkoB ~ 11

[Ipu pacyere BUTKOB pabouumx OOMOTOK [UIsl HE OCHOBHOW CTOpPOHBHI,
OKpYTJIEHHUE JO IIeJIOr0 YUCiIa BUTKOB HIET A0 Onvpkaiiiero 3HaueHus. Takum
o0pa3omM, B HE OCHOBHOE IJIEY0 HEOOXOUMO MOCTaBUTh JomnoJHUTeNIbHO 11-10=1
BUTKOB B YPaBHUTEJIbHON OOMOTKH.

YToOBl BBIUMCIUTH HEOOXOAMMOE YHUCIO BUTKOB TOPMO3HOW OOMOTKH,
HY>KHO OIPEJICINTh MaKCUMAaJIbHBIM MEPBUYHBIN TOK HebanaHca npu 3-X (a3HOM
K3 na cropone HH tpanchopmaTopa, NpUBEIEHHBI K pPAacCUETHON CTOPOHE
(10xB).

Tok HeOananca onpenensercs o dpopmyse (5.9):

K AU % n [WPAC _W|). |3

Vs pacysax = (K, Koy, - € K3 1
100 W,

rae K,- koo durmenT, yauTHIBAIOIINI allepPHOANIECKYIO COCTABIISIOMIYIO
B Touke K3, nist pene ¢ HTT ero pexomenmyercs 6path paBHbIM 1
K,,,- xo3pduIreHT, YUIUTHIBAIOIIUN OJHOTHUIHOCTh TA, O0OBIYHO
Oepercs B 3amMTax CUIOBBIX T paBHBIM 1;
& =0.1- OTHOCUTEJIbHAS BEJIMYMHA MOJHOW NOTPEeIHOCTH TA;
AU% - 3HaueHHe B % TOJOBUHBI CYMMapHOTO JHana3zoHa

peryJmpoBaHus HanpsixeHus T;

(5.9)
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Wp,cq =W, +W,, - pacuernoe umcno ButkoB oomorok HTT Ha He

OCHOBHOM CTOpPOHC.

105 1054-11
| =(1-1.01+—+— -2889,25 = 718,393
HB.PACY . ( 100 10’54 ) KA

PacueTHOoe uMCIIO BHUTKOB TOPMO3HOW OOMOTKH ONpENENSIeTCS U3

BeipaxkeHus (5.10):

WT.PAC'{. -

tga -1,
rie Koe=1,5 — xod(hHUIHEHT OTCTPONKH, YYHMTBHIBAIOIIMHA HETOYHOCTH
HACTPOWKH
tJa - TaHIMeHC yIJIa HaKJIOHA KacaTelIbHOM, OMpeNelsionel KpyTU3Hy

TopMo3HON Xapaktepuctuku. Jma peme [A3T-11 »3ToT KO3PGHUIUEHT MOXKHO

cuuTaTh paBHbIM 0,75.

~ 15.718,393-10,54
THCE 0 75.2889,25

=5,241puTKOB

OKOHYATENbHOE YUCIO BUTKOB TOPMO3HOI 00MOTKH W, pocq =7 BUTKOB.

Pe3ynbTaThl pacueToB npuBeAcHBI B Tabumie 5.2.

_ KOTC ) IHE.PACL[. 'WOCH.P. (5 10)
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Ta6numa 5.2 — Pesynbratsl pacuyera napamerpoB HTT perne

[TapameTpsl O06o03HaYeHUE U METOT HucnoBble 3HaUEHUS
OIIPCACIICHUA
Tok cpaGaThIBaHUs Lo =K -1y 502,044
3aIIHUThI, A
Tok cpabatbiBaHUS peJie e pocn = \esmn Kex K 9,164
o L K
Ha OCHOBHOU CTOPOHE looc
YuCIiI0 BUTKOB 0OMOTKH W _ Fep 10,912
o OCH.P |
HTT g ocHoBHOM C.P.OCH
CTOpPOHBI:
PacyeTHO€ unciI0 BUTKOB
W, 10
[IpuHATOE YKCIIO BUTKOB
PeanbHbIN TOK _ Fop Kooy
6 A A 547,826
cpabaThIBaHUS 3aLIUTHI, o Ko W,
Uuciao BUTKOB OOMOTKH Wt W. W . [ 10,54
P yp — TP
HTT pene nns A
HEOCHOBHOM CTOPOHBI:
10
PacueTHO€ uncii0 BUTKOB
11
[IpuHATOE YKCIIO BUTKOB
Yucino BUTKOB W, = (W, +W,,)-W, 11-10=1
YpaBHUTEIbHOU OOMOTKH
HTT
MakcUMaJIbHBIH i = (K, I 0% w) e
aCUCTHBIA TOK /
P 718,393
HebOanaHca, A
Yucio BUTKOB TOpMO3HOﬁ W, ey = Korc  Vi.paca - Wocr .
. ' ' tga - |
O0OMOTKH: r
5,241
PacuetHoe yncno BUTKOB 7

[IpunsATOE YKCIIO BUTKOB

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 mpuHSTH ciydail 2-X (a3zHoro

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

K, =13, (5.11)

rme K, - KOB(b(bI/IHHeHT YYBCTBHUTCIBHOCTH 3allIUTHI;

2
|§<3) - 3HaYEHWE TOKA, MPOTEKAIOIIETO Yepe3 3alUTy MpHu 2-X (HhasHOM

K3 na 3axumax BropuuHoit o0OMoTku T, mpuBeAeHHOr0 K pacueTHou cropone (110
kB).
lc;- peanbHBI TOK cpabaThIBaHUS 3aIUTHI, [PUBEICHHBIA K

pacuetHol ctopoHe (10,5kB).

_ 2508,81

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

TpeOOBAHMSIM YyBCTBUTEILHOCTH.

5.2.7. PacyeT BcmoMOTraTeIbHBIX 3alIUT TPAHCPOPMATOPOB
Jns cuiioBoro moHMXkaromero tpancpopmaropa mo I1YD HeobOxomumo
yctaHoBUTh MT3 oT cBepxTokoB npu BHemHUX K3 1 MT3 ot neperpy3ku.

MT3 OT CBEpXTOKOB UMEET BBIJIEPKKY BPEMEHH Ha CTYIIEHb OOJIbIIE

(At=0.5.0.6 ), uyeM 3amMTBl NPUCOCAUHCHHA WM IIMH, ITUTAEMBIX
TpaHC(HOPMATOPOM.
B cnyuyan MT3 ot cBepxTOKOB npuMeHsitoT MT3 ¢ myckom 1o HanpsiKeHuto (¢
OJIOKMPOBKOW MUHUMAJILHOTO HanpsbKeHus ) Toraa Ks MoKHO NMpUHSATH paBHBIM 1.
Toxk cpabaTeIBaHUsI 3alIUTHI paccuuTaeM 1o dhopmye (5.12):

K, K,

KB - PAB .MAX (5 12)

lcs=

rae, K, - KoO3(QOUIMEHT HaJe)KHOCTH, K, =1,2;
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K; - Kko3bQUIMEHT yYHUTBHIBAIONIMI 3alMyCK 3JICKTPOIABHraTelci
K 3 = 2,5;
K, - Ko duireHTt Bo3BpaTa TOKOBOTO pelie K, =0,8;

| ; - peanbHBINH TOK cpabaTHIBAHKS 3ALUTHL.

lcs= % -401,635=1506,13 A

U paccunraem uyBctBUTENHLHOCTE MT3 0T cBepXxTOKOB 110 hopmyie (5.11):

g =%§ﬁ=1,67 >12

Takum o0Opa3oM 3ammrTa, paccMaTpuBaeMas B TpUMEpE, MOIXOIUT IO
TpeOOBaHUSIM UyBCTBUTEIBHOCTH.

MT3 ot neperpy3ok UMEIOT yCTaBKY, pacCUUThIBaeMylto 1o ¢popmye (5.13):

— KH
IC.3—

K, on (5 13)

= % 401,635 = 527,146 A

UyBCTBUTEIBHOCTD 3alIUTHI OT MEPETPY3KU HE OLICHUBAECTCS.

5.2.8. I'azoBag 3amura

['azoBass 3ammTa TNpenHa3HaueHa OT  3aMbIKaHUs  BHYTpUM  Oaka
Tpanchopmaropa W B KOHTakTHOM otTceke PIIH, conpoBoxnarommxcs
BbliesIeHHeM Ta3a. OJIMH KOMIUIEKT peljieé HaxOJQuTCsl B MaTpyOKe, COeNUHSIOIUM
OCHOBHOU Oak TpaHc(opmaropa ¢ 0akOM paCIIMPUTENISI, BTOPOU KOMIUIEKT — B
KOHTakTOpHOM oTceke PITH.

["azoBas 3amnura 6aka TpaHchopmaropa — AByxcTyneH4atas. OgHa CTyNeHb
JIEMCTBYET HA CUTHAJ, Apyras Ha OTKIIIoueHue TpaHchopmaropa. ['azoBas 3amura
orceka PITH umeer ofHy cTyrieHb, JSHCTBYIOIIYIO HA OTKIoYeHUE [6].

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

KOMITJIEKTE€ C CHUJIOBBIM TpaHC(HOPMATOPOM M PACUETHBIX MapaMeTpOB HE HUMEET.
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KoHTakTHBIE 371€MEHTHI Ta30BOM 3aIMTHI JOJKHBI ObITh YYTEHBI NPU CUHTE3E
IPUHLIHANHNAIBHON CXEMBI OIEPATUBHBIX LIETIEN 3aIUTHI.

["a3oBast 3amTa MAcJIOHANOJIHEHHBIX allapaToB HMMEET a0COIOTHYIO
CEJICKTUBHOCTh M CpalaThIBa€T TOJBKO MpPU MOBPEXKJICHUSAX BHYTpU Oaka
3alUIAEMOT0 00BEKTA. 3amura pearupyer Ha ITOBPEXKIECHUS,
COIIPOBOXIAIOIINECS BBIACIEHUEM T'a3a, BBIOPOCOM Maciia u3 0aka B pacIIUpUTETb
WM aBapUMHBIM IIOHWKEHUEM YpPOBHs Macia. ['a3oBas 3amura — OJIHA U3
HEMHOTHMX, IIOCI€ KOTOpPbIX He pjomyckaercs paeucreue AlIB, Tak kak B
OOJNBIIMHCTBE  CIy4aeB OTKJIIOYAaeMble €M  TOBPEXKJIEHUS  OKa3bIBalOTCS

YCTOWYHBBIMU.

5.3. Pacuer peneitHo#t 3amUTH TpaHCHOPMATOPOB C UCIIOJIB30BAHUEM
IU(POBBIX KOMILJIEKCOB

CunoBble TOHWKAIOUINE TPaHC(HOPMATOPHI SBIAIOTCS HanOoJIee JOPOTUMH U
OTBETCTBEHHBIMH OOBEKTAMH 3JIEKTPOCHAOKEHUS.

be3zoTkazHocTh HX pabOThI, COXpPaHHOCTh, OecrepeOOMHOCTh NUTAHUS
noTtpedureseil B 3HaYMTENbHON CTENEHH 3aBUCUT OT HAJIEKHOCTH, COBEPILIEHCTBA,
NPaBUIBHOCTH HACTPOMKH M palbOThl peneilHo 3aummThl. B HacTosiee Bpems
IIPEAIOIAraeTcs 3aMeHa 3allUT Ha 3JIEKTPOMEXaHUYECKUX U MOIYITPOBOJIHUKOBBIX
aHAJOrOBBIX AJIEMEHTaX 3alllUTaMM Ha MHUKPOMNPOLECCOPHBIX  IU(PPOBBIX
AIIEMEHTaXx.

K OCHOBHBIM 1OCTOMHCTBaM LU(POBBIX MUKPOIIPOLIECCOPHBIX KOMILJIEKCOB
OTHOCATCA: MHOTO()YHKIIMOHAJBbHOCTh; MECTHOE M JMCTAHIIMOHHOE YIPABJICHHUE;
BBICOKAsl HAJEKHOCTb, Majoe MOTpeOJeHHE OMNEPaTUBHOTO TOKA; pPErucTparus
napaMeTpoB aBapUMHBIX COOBITUH; TPUEM CUTHAJIOB OT BHEIIHUX 3allluT;
otoOpaxeHue uppoBoi nHGoOpMaIu Ha quciuiee. [7]

Jlig 3amuThl TpaHC(OPMATOPOB Hale BCETO HMCHOIB3YIOTCS CIEAYIOIINe
MUKPOIPOLIECCOPHBIE KOMITJIEKCHI:

1) MHTerpajibHOE yCTPOHCTBO pesieiiHoM 3amuThl Tpanchopmatopa SPAD

346C, Beimyckaemoe npennpusitueM «Abb Pene-Uebokcapbi»;
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2) Kommtekc «Micom P633» dbupmbl « ATbCTOMY;
3) baok muddepennmanpaoit  3amuTel  Tpancopmaropa BMP3-T/I,
Bbinyckaembii HTL[ «MexarpoHuka»

TokoBbIe 3alTUTHI, COAEpKALIUECSs B KOMIUIEKCAX, MOTYT HCIOJIb30BaTHCA
KaK TOKOBbIE OTCEYKH, MaKCHMAaJbHbIE TOKOBBIC 3alIUTBl OT CBEPXTOKOB
Tpanchopmaropa, kak MT3 oT meperpy3ok, Kak 3alllUThl  HYJEBOU
MOCIIEI0BATEIBHOCTH.

Hacrtpolika 3THX 3aIUT NPAKTUYECKH HE OTJIMYAETCS OT HACTPOWKHM TaKHUX
K€ 3alllUT Ha aHAJIOTOBBIX DJIEMEHTAX.

OCHOBHOM  3alIMTOM KaXJAOro W3 DJTUX KOMIUIEKCOB  SBIISETCSA
muddepeHnranbras, KoTopasi OTJIMYaeTCsd OY€Hb BBICOKOW UYyBCTBUTEIHHOCTBIO.
CJ10XHOCTBIO M OTIPE/ICIICHHOM crieriuduKol HacTporku [7].

Jns  Oonbiied  3PGEKTUBHOCTH  peNeMHOW 3allUThl M aBTOMATHUKHU
PEKOMEHJIyeTCsl 3aMEHa, YCTaHOBIEHHBIX Ha mnojcranimu [TIII-3, 3amuT Ha
AIIEKTPOMEXAHUYECKIMX U TMOJIYIMPOBOJHUKOBBIX aHAJOTOBBIX DJJIEMEHTax Ha
COBPEMEHHBIC MHUKPOIIPOIIECCOPHBIE KOMIUIeKChl Tuma «Micom P633» s
OCHOBHBIX MOHMKaromux Tpancpopmaropos TPAIIH-80000 110/10/10 xB.

Hcnonp30BaHne TaHHOTO KOMIUIEKCA MPHUBEAET K YBEIHMUCHUIO HAJICKHOCTH
HHEPronoTpeOIeHusT U COKpPaTUTh MOTPEOJIEHHE ONEpPAaTHBHOIO TOKA, a TaKkKe
MO3BOJIUT OCYIIECTBISTh PETUCTPAIIUIO TAPAMETPOB aBAPUHHBIX COOBITHH, MMPUEM
CUTHAJIOB OT BHEIIHUX 3aIlUT, OTOOpakeHue 1udpoBoi nHbopMaluu Ha AUCIIICE

B yI00HOMU (opme.

5.3.1. ludpdepennmanpHas 3anmra
Bce neoOxonumbie napamerpsl TpaHchopMaTopoB yKazaHbl B Tabsmie 1.1.
Toku Tpex(da3zHOro KOpOTKOro 3aMblkaHus 3a TpaHchopmaTtopom (Ha mumHax 10,5
kB):
1) Hpusenennsii x 110 kB — 18 =1,151 kA;

2) Hpusenennsiii k 10 kB — 15)=12,63 KA.
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[Ipy HCHOAB30BAHMM MMKPOIPOLIECCOPHOM CHUCTEMBbl 3aIUTHI HUMEETCS
BO3MOYKHOCTh MaTEeMaTHYECKUM METOJIOM CKOMIICHCUPOBATH OTINYNE BTOPUUHBIX
TokoB cTopoH BH u HH u yrimoBo#t casur, nosBisttonuiicst mpu TpaHchopMaluu
ToKOB co croponbsl BH (Y) na ctpony HH(A), a Takke BIusHHE TOKOB HYJICBOM
MOCIIEI0BATEIBHOCTH.

J3T uyBcTBUTENbHA K BEKTOPHOM pa3HOCTU NPUBEACHHBIX TOKOB (ha3
cropon BH u HH u cpabartpiBaet, xorga 3ta pa3HOCTb, T.€. AU PepeHInanbHbII
TOK lg, JOCTUTaeT yCTaBKU cpabaThIBAHUS.

Jlj1 OTCTPOIMKM OT TOKOB HeDanaHca UCIIONIb3YIOTCA CHEaIbHbIE CBOWCTBA
3QIIUTHI, OTPAKEHHBIE B XaPAKTEPUCTUKHU cpabarbiBanus(pucyrok 5.1) 1, = f(lg),

I'ne: Iy - TOk cpabaTbhiBaHUS 3aIUTHI,

Ir - TOpMO3HO¥ TOK.

Ly
3 |
_ by
2 _
3R yyacToK
_ <

2A yYacToK

1i yyacTok as
1 |
b
mi C1
_ a ay
c

. | TOKHaMarHM4MBaHWs
1 [ T I I I I

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

Pucynox 5.1. Xapakrepuctuka cpabaTbiBaHUs
XapakTepucTuka cpabaTbIBaHUSI UMEET TPU ydacTKa.
[lepBbIii yyacTOK WMeeT TOCTOSHHBIM TOK cpabartbiBanus lg = CONSt,
obo3Havaercs - lg>.
Bropol yuyacTtok nMeeT HakiIoH My = tg 0y, TAE 041 - YrOJ HAKIOHA 3TOTO

y4acTKa.
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Tpetuii yyacTok MMeeT HaKJIOH My = g o, T/I€ 0 -yroJ HAKJIOHA ATOTO
y4acTKa.

Kpome Ttoro B 3amure wumeercs auddepeHiranbHas — OTCEUKa,
cpabatbIBarolias He3aBUCUMO OT HAJTMYKsI TOPMO3HOTO TOKA.

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

Tabmuma 5.3 — VicxogHbie TaHHBIE W TapaMeTPhl AMIUIUTYAHOTO U (Ha30BOTO
COTJIACOBaHUS TOKOB CTOPOH TpaHcopmaTopa

HaumenoBanue CDOpMyJIa JJIA YucnoBbie 3HAUCHUS 4JIA CTOPOH

BCIINYHUH IMPUBCACHUSA 115 xB 10,5 «B

HomunanbHBIN TOK,

COOTBETCTBYIOLIMIA . Sow 401 635 2199 43
TIPOXOHOM " auy, 1 |

MOIITHOCTH, A

Toxk Tpexdaznoro
K3 Ha BTOpHUYHBIX - 1,151 12,63
3akumax TP, kA

CxeMa coeTMHEHUSA

0OMOTOK CHJIOBOT'O - Y A
TP
Cxema coeqMHEHUS
! - Y Y

oomoTok TA
Koaddurments ) 1000 3000
TpaHchopmanu 5 5
VcranoBka
KOMIICHCAIlUU - YIY-0-0 Al'Y -30
¢da3oBoro caBHUTa
Bropuunsie TOkU B |
rieyax 3a{uThl L ionenr = ;z—MTA 2,008 3,666
IHOMABT ™
KoappuumenTs [

b Ky, = 2,49 1,364
KOPPEKITUH TI0 TOKY |
HomuHanbHBIC
toku TP ¢ yuerom - 5A S5A
KOPPEKITUHU
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A. Bvibop napamempos nepeozo yuacmka Xxapaxmepucmuku cpabamuléanusl

Benuunna nuddepeHnmanbHOro Toka cpabaThIBaHUS 3alIUTHl Ha MEPBOM
YYacTKE XapaKTEPUCTUKH ONPEAENAECTCS HMCXOAd U3 YCIOBHHM HecpabaThIBaHUS
3alUThl B HOMMHAJIBHOM PEXUME PabOThI CUJIOBOTO TpaHCc(popmaTopa.

[lepBUYHBIII MHUHMMANBHBIM TOK CpaOaThIBAHUS UYYyBCTBUTEIBHOTO OpraHa
3aIUTHI IPU OTCYTCTBUM TOPMOKEHUS ONPENEIIAETCS CIEAYIOINUMH YCIOBHUIMMU:

1) OrcTpoiikoii OT pacyeTHOTO TIEPBUYHOTO TOKAa HeOalaHca B

HOMHHAJIBHOM HAarpy304HOM PEXUME:

I, >K (5.14)

oTC I HO.pacu.HOa !

|, >(12-0,235)] _=0,282]

HOMT HOMT

rae |y - Tok cpabaTeIBaHUA 3aIIUTHI HA TIEPBOM yYaCTKE;
Korc -koaddunment orcrporiku (1,2...1,5);
|16 pacasiow - PACUETHBII TOK HeOalaHCA B HOMUHAJIBHOM Harpy304HOM PEKHME,

KOTOPBIi onpeaensiercs o popmyie (5.15):
HO.pacd.HM = IH6|H6|H6 (515)

rac |u6 - COCTaBJIAOIIAasA TOKa HebOajaHca OT IMOTPCIIHOCTHU TpaHC(i)OpMaTOPOB

TOKA,

|; - cocTaBIsIrOIIAs MOTPEIIHOCTH OT padboThl PITH;

| s-COCTABIAIONIAs HOIPENIHOCTH, 00YCIOBIEHHAs E(PPOBLIM BHIPABHHUBAHUEM

TOKOB IJIEY.
Cocrapmsitonias Toka HeballaHca OT MOTPENTHOCTH TpaHC(HOPMATOPOB TOKA

omnpenaensercs no popmyiie (5.16):

: &% 10
|l =K K —|l =[1-1— |l =01l , A
HO ( OJH" - a 100) HOMT ( 100} HoMmT HoMT (5 6)

rae Ko - K0o3@puuueHT, yauThIBalOMMi 0OJTHOTUITHOCTH TPAHC(HOPMATOPOB TOKA,
B muddepeHunanbubIx 3ammrax, Ko, = 1;

K, - ko3 duLmeHT, yauThIBAIOLIUI anepruoInYecKyr0 COCTaBISIONIYIO B TOKE,
K.=1,

€% - morpemHocTh TpanchopmarTopoB Toka, €% = 10%.
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CocraBnsitonias Toka HeOajaHca OT TOrpemHoctd npu padore PITH
omnpenensercs no popmyire (5.17):

(AU%] _105

= | . =0,105I

HoMT HoMT

100 ) ™" 100
(5.17)

rne AU% - 3nauenue B % MOJOBHHBI CyMMapHOTO JHAara3oHa peryIupOBaHUs
HarnpspbkeHus Tpancdopmaropa. Jins paccmarpuaemoro npumepa AU% = 10,5%

CoracHO pekoMeHAaIuu (PUpPMBI,

3%
I H6 (mj I noMT — O’O3I HOMT (5' 18)
Takum o6pazom,
) ) )
IH6 actHML (11 10A) + 10’5@ + 3 A)jlﬁomT = 07235IH0MT
et 100 100 100

C onpenen€HHBIM 3a11aCOM MOKHO TPHHSATH lg> = 0,31,

2) OtcTpoiikoil OT Opocka TOKa HAMAarHUYMBaHUS TPU BKIIFOYCHHWH T10]T
HaNpPsDKCHHE.
JIJist OTCTPOMKH OT TOKA HAMarHUYMBAHUS TP BKIFOUEHUHU TpaHchopMaTopa
B TepmuHaiie «Micom P633» ucnonb3yercs 0J0KHpPOBKA [0 BTOPOi rapMoHuKe. B
OOBIYHBIX YCIOBUSX HanEkHa oTcTporika mpu lg> = 0,31yt
CnenoBaTtesbHO,
l4>=0,3*401,635 = 120,49 A.
JIiiHa IepBOro y4acTKa XapakTePUCTHKU OTPAaHUYMBAETCs 3HaUeHUeM lg; =
0,514 , omHAKO, MOCKONBKY TOKH HeOaTaHca B HOMUHAIBHOM PEKHUME MaJibl, JUTUHY
MEepBOTO yYacTKa [IJIsi TIOBBIIMICHUS YYBCTBUTEIBHOCTH 3alllUThI MHOTJA
YBEIUYHUBAIOT.
Kak mpaBuiio, rpaHuiie KOHIIA MEPBOTO y4acTKa M COOTBETCTBEHHO Hadala

BTOPOTO Y4acTKa, T.€. Hayajia TOpMOKeHus, monaratoT lgy = 0,510y

b. Bvibop napamempos 6mopoeo y4acmka xapaxmepucmuxu
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VYcraBkoi 1711 HACTPOUKHM BTOPOTO (HAKJIOHHOIO) ydacTKa XapaKTepPUCTUKU

cpabaTbiBaHUs ABIsETCS KOI(DPHUIIMEHT HAKIIOHA:

m; =g (11:% (519)

Hakmon BrOporo ywacrka, T.6. Mj;, ONpeAensiercs W3 YCIOBUHU
HecpaOaThiBaHUs 3alllUThl OT TOKOB HeOalaHca MPU MaKCHUMAJIbHOM Harpyske
Tpanchopmaropa. Kak mpaBuiio, MakCUMaJIbHBIH TOK TEPETPY3KH, TOMYCTUMBIN
Py KPAaTKOBPEMEHHOW paboTe CHUIIOBOTO TpaHchopmaTtopa, OepeTcs paBHBIM
2|H0MT-

B stom cayuae 1, 2K, . (1 sl,61.6)2,0.r (AMILIUTYZQ XapaKTCPUCTUKH);

Torma |4 21,5-(0,1+0,105+0,03)21, . =0,705I

HOMT HOMT

Karer BC Ttpeyronmbauka ABC Oymer cOOTBETCTBOBATH BBIPAKEHHUIO

Komc | 5 e nperp. — 14 2 KaTET AC — BBIp@XKEHHUIO 2lyy0y1 — IR1.

Taxum o6pazom, u3 Tpeyronpanka ABC Haxoaum:

omc ' u6.pacu.nperp. Id

2

my= : (5.20)

2|H0MT - IRl
rae Ko = 1,
| 6 pacs.nperp,~ TOK HEOAMAHCA TP 2y

Ir1 - TOK Hayajga TOPMOKCHHS;
l¢> = 0,3l 0T - TOK YCTaBKH IIEPBOTO yYaCTKA.

07051 . —03l
2 051

HomT

HomT — 0’24

HoMT

Torma my

HoMT

C HekoTopbIM 3amacoM BoicTaBisieM 0,3.

B. Bvibop naxnona mpemwvezo yuacmra xapaKkmepucmuru
Hakiion Tperbero ydacTka BBIOMpaeTCcs W3 YCIOBUS HecpabaThIBaHUS

3aIMTHI PU MaKCUMaJIbHOM TOKe TpéX(azHoro BHemHero K3:

B,C
m, = tg ap=——" 5.21
2=19 oz BC, (5.21)
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U3 ucxomusix maHEbX 1) Ha mmmax 10,5 kB, npusenenssii k 110 B,

1151
= 2,866
coctaBisgeT 1151 A, T.e. 401635 HT
0, 0 0,
1,5(1{0()” K, £ AU% 3”’) .2,8861 _—0,705]
. S 100 100 (5.21)
oraa T 28861 21 ! '
Ko =1; K, = 2.
~15(1-2-01+0,105+0,03)-2,8861,,, —0,7051, . 0.84
? 2’886 I noml ~— 2 I HomT ’

Mosxno npunsate M, = 0,9.

I'. Boibop napamempos ougpepenyuanvHoti omceuxu

HuddepenunanpHas oTceyka cpadaThIBA€T HE3aBUCUMO OT TOPMO3HOIO
TOKa 1 o0ecreunBaeTr 0osiee OBICTpOE cpabaThIBaHUE 3AIUTHI IIPU OOJIBIIUX TOKAX
K3 B 30HE 3a1IUTBHL.

[To pekomenmanuu (HUPMBI W OMBITHBIM J@HHBIM TIPU JKCILTyaTalHH
mudpepeHInanbHbIX 3allUT YCTaBKY 3TOM 3allUThl MOXHO TPHUHATH |y >>>=
6|H0MT-

Jlns nanHoro npumepa lg >>>= 6*401,635 = 2409,81 ~ 2410A.

Takum oOpazoMm, Ha TepmuHane «Micom P633» mmsa JI3T HyxHO HaOpaTh
CJIEIyIOLIUE YCTABKU:
16>=0,3lou;
lg >>>= 61l y0uT;

IRt = 0,5 liow;
Iz = 2,0 liow;
m; =0,3;
m, = 0,9.
. Tugppepenyuanvran 3awuma Hynesou nocie008amenbHoCmu
B cucreme «Micom P633» wumeercs auddepeHimanbHas 3aiiMra oOT

3aMBIKAHUU HA 3EMJTIO.
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3ammTa BKIIOYAeTCs Ha TpaHchopmaTopbl Toka cTopoHbl 110 kB wu
TpaHchOpPMATOp TOKA 3a3eMJICHHBIN HEUTpaIu

VYcraBku 3a1MThl IPUHUMAKOTCS aHastoruaHo /[37T:
Id > = O!3|HOMT;
Id >>>= 6|H0MT-

5.3.2. Be106op ycTaBOK BCITIOMOTATEILHBIX 3aIIAT TPAHCHOPMATOPOB

A. MT3 om ceepxmokos na cmoponax 10,5 kB

MT3 oT CBEpXTOKOB yCTaHaBIMBAIOTCS cO cTOpoHbl 10,5 kB Ha kaxaou u3
pacuierieHHbIX oOMOTOK. OHHM pa0OTalOT Ha OTKJIIOUYEHHE BBIKIIOYATEIIS
COOTBETCTBYIOIIUN CTOPOHBI. [[J1s1 MOBBINIEHNS] YYBCTBUTEIBHOCTH 11€JIECO00Pa3HO
BKJIIOYATh 3T 3alIUTHl C KOHTPOJIEM HampspKeHUs (OJIO0KMpOBKA MUHHUMAIBLHOTO
HaIpsHKEHUs )

5.22
I _ KH ’ IpaﬁmaxT ( )

C.3 R-

6

I'me K, =1,3 - koagduureHT HaaeKHOCTH OTCTPOUKHU;
| pasmaxt = PaOOUMI MaKCMMaNbHBINA TOK TpaHC(OPMATOpA, U3 YCIOBHIA PabOTHI
naHHoro Tpancdopmaropa npeanonaraetcs lpsmaxr = 1,4 hour;

K; - xoaddunment Bo3Bpara, s nudpoBeIX pene B Komiuiekce «Micom

P633» K, = 0,99.

LY YT
' 0,99

[pu lonr = 2199,43 A;
Ic.3. = 1,84%2199,43 = 4046,95 A.
Briaepxka BpeMeHHM 3alIUThl OTCTPAUMBAETCS OT MAKCUMAJIBHOW BBIAEPKKA
BPEMEHHU 3aILUT NpUcoeaquHeHni K muHaMm 10,5 kB.
YuuThIBasi, YTO MAaKCUMAaJbHAsl BBIIAEPKKA BPEMEHHU 3aLIUT IPUCOCAUHEHUN

-1,5 ¢, cnenyer t., = 1,5+0,5 = 2c.
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YyBCTBUTENBHOCTD 3aLUTHI IPOBEPSAETCS MO TOKY AByX(a3Horo K3 B koHue
caMoro JUIMHHOIO y4acTka npucoequHeHus k mmHam 10,5 kB. B atom ciyuae
KOA((PUIMEHT YyBCTBUTEIBHOCTH HE JIOJDKEH ObITh MeHee 1,2. Ecnu cBeneHuil mo
IIPUCOCIMHEHNIO HET, JOCTATOYHO IPOBEPUTH UYBCTBUTEIBHOCTH II0 TOKY
nByxdaznoro K3 na mmuax Ttpanchopmaropa 10,5 xkB. B stom cmyuae

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

k-G, (5.23)
(5.24)
18 =086-1%,

1 &) =0,86-12630 = 108624

K, =082 ;604515
4046,95

IIpu Tpancopmarope Toka ¢ K, = % — yCTaBKa peJie TOKa COCTaBUT
lc.3. = w =6,7454.
3000

b. MT3 om ceepxmoxoé na cmopone 110 kB

MT3 ot cBepxTokoB Ha ctopoHe 110 kB pesepBupyeT coOTBETCTBYIOIIME
3amuThl Ha cropoHax 10,5 kB, kpome Toro, auddepeHIMaIbHYIO 3alluTy
TpaHcopmaropa.

[Tpu HammIuu GJIOKUPOBKH MHUHHMAIBHOTO HAIPSHKEHUS TOK cpabaThIBaHUS

3alIHUThI PAaBCH:

1314 gy,

c.3 0’ HomT

(5.25)
TTpw |0, = 401,635 A;
lc.3. = 1,84*401,635 = 739,008 A.
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ITo Bpemenu 3ammra orctpauBaetca oT MT3 Ha cropone 10,5 kB, T.e. t.; =
2+0,5=12,5c.
3ammuTa paboTaeT Ha OTKIIIOYEHHUE TpaHC(hopMaTopa co BCEX CTOPOH.

IIpu K, = % — YCTaBKa pellec paBHa:

~739,008-5

Ic.3.= =3,6954.
1000
YyBCTBUTENBHOCTh 3aIIUTHl K TOKY AByx¢asznoro K3 na mmuax 10,5 xB

0,86-1151
K, =———=134>12
COCTaBUT i\, 739.008

B. MT3 om nepecpy3ku
3amuThl OT NEpPEerpy3ku JOCTaTOYHO YCTaHOBUTh Ha cTopoHax 10,5 kB,
3aIllUTHI, KaK IPaBUJI0, pad0TaIOT HA CUTHAI.

Toxk Cpa6aTI>IBaHI/I}I 3alllUThI PaBCH:

I _ _orc " VhomT , 526
e (5.26)
e 1,10-2199/43 _ 2443814
- 0,99
Tox cpabaTbiBaHus pee:
23RS,
P 3000

Bpewmst cpabaThiBaHus 3alTUTHI OT MEPETPY3KU MOKHO YCTaHOBUTH 9...10c.
Hactpoiika tepmunana «Micom P633» BBINOIHSACTCS B COOTBETCTBHU C
Tabnwuieit 5.3.

Tabmuua 5.3 — Kapra ycraBok cuctemsr «Micom P633»

HanmenoBanue QpyHKIuu Jnanazon Pexomenayemast ycraBka

1 2 3

HomunanbHbIC JaHHBIEC TPAHC(OPMATOPOB TOKA M HANPSIKEHUS

| ionTA IEPBUYHBIN CO
1...50000 A 1000
cTopoHbI A ((ha3HbIe)
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| ionTA IEPBUYHBIH CO

1...50000 A 3000
ctoponsbl B ((azubie)
U ontH TEPBUYHOE 0,1...1500 kA 110
liom CTOPOHBI A
1A /5A 3)
(BTOpPUYHBIIA TOK)
lion CTOpPOHBI B
1A /5A 3)
(BTOPUYHBINA TOK)
U ion BTOPUIHOE 50...130 V 100

Bpamienue nosist

[To yac. Ctpenke/mpoTuB

qac. CTPCIKH

[To wacoBoi1 cTpenke

Cropona A + Cropona B
Cropona A + Cropona C He ucnonesyercs
Cropona B + Cropona C
U ontH IEPBUYHOE,
0,1...1500 xB 110
CTOpOHa A
U ontH IEPBUYHOE,
0,1...1500 xB 10/10
cropoHa B
MoiHocTs S 0,1...5000 MBA 80
['pynma coequHeHnn
b 0...11 11
cTopoH A-B
BBenena PSx Het/na Ila
l4> PSx 0,1...2,5 Iref 0,3
l4 >> PSx 5...30 Tref 6
l4 >>> PSx 5...30 Tref 6
0,2...1,5 0,3
m; PSx
m, PSx
04...1,5 0,9
lr1 PSX 1,5...10 Iref 0,5

brmokupoBka oT Opocka

Not Plase — selective

Plase - selective
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TOKa HaMaronduBaHUsA I10

2 — ii TapMOHHKE

Plase - selective

[TodaznHas - obmIas Oo6mrast
Rushl (2fo)/(fo) PSx 10...50% 10%
QuibTpauus TOKa HYJIEBOU
HIOCJICIOBATEILHOCTH
O-seq. filt A en PSx Het/na HET
O-seq. filt B en PSx Het/na HET
bnoxuposka ot
HACBILICHUSA
Overlflux.bl. en PSx Het/na na
Overl (5fo)/(fo) 10...80% 15

MT3 ot

CBEpPXTOKOB Ha cropoHe 10,5 kB

l.;. ctopona B

1,841,y = 4046,95 A

|l.,. cropona B 6,745 A
t.;. ctopona B 2c
K, 2,679

MT3 ot cBepxToKOB Ha cTopoHe 110 kB

l.,. cTopoHa A

1,841\t = 739,008 A

l.,.cTopoHa A 3,695 A
t.,. cTopoHa A 2,5¢
K, 1,34
MT3 ot neperpy3ku
l.,. ctopona B 2443,81 A
l.,. cropona B 4,073 A
10c

t.,. cropona B
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6. JlokaabHasi cMeTa HA MPUOOPETEHHEe M MOHTAK 3JIEKTPOOOOPY/A0BaAHMS.

Cmera — (UHAHCOBO-PKOHOMUYECKUN JTOKYMEHT, XapaKTepU3YIOIMIUNA Mpeae
JIOMYCTUMBIX 3aTpaT Ha COOpPY)KEHHE, MOHTAX M MPOYUE MOATOTOBUTEIbHBIC
paboThI, HECOOXOIUMBIE I COOPYKEHUSI 00BEKTa B COOTBETCTBUHU C BHIOPAHHBIM
MIPOEKTOM U BBOJIa 00BEKTa B IKCILTyaTalnio. B cMeTax onpeaenstoTcs: JeHeXKHbIE,
TPYJOBbIE M MaTe€pUaJbHbIE 3aTPaTbl, HEOOXOAUMBIE [UJISi  BBIINOJHEHUS
OTpeNENEHHOTO 00bEMA CTPOUTEIIBHO-MOHTAKHBIX Pa0oT.

CMeTHas  CTOMMOCTh  SIBIIIE€TCSI  OCHOBHOM g (pUHAHCUpOBaHUS
CTPOUTENBCTBA, pPACUETA, 32 BBINOJIHEHUE CTPOUTEIBHO-MOHTAXHBIX padoT,
OIJIaThl PAaCXOJI0B MO MPUOOPETEHUIO OOOPYAOBAHUS U €r0 JOCTaBKU Ha CTPOMKY,
a TaKXKe BO3MEUICHUE IIPOYMX 3aTpaT 3a CYET CPEIACTB Ha KalUTaJbHOE
CTPOUTEIBCTBO.

[IpaBUnbHO  cOCTaBIEHHAs  CMETHas  JIOKYMEHTAlMs, IpUHATas |
corjacoBaHHasi  3aMHTEPECOBAHHBIMUA  OpraHu3alusMH  (MOAPSAYUKOM U
3aKa34YMKOM) SIBJISIETCS OCHOBHBIM M HEM3MEHHBIM (PUHAHCOBBIM JTOKYMEHTOM Ha
BECh INEPHUOJ CTPOUTEIHCTBA M MPOM3BOACTBA MOHTAXXHBIX PabOT, MO KOTOPOMY
OLICHUBAETCS JeATEIbHOCTh CTPOUTENBHBIX OpraHu3aLMM. CwmeTbl
NOJIpa3AeIisitoTCs Ha: OOBEKTHBIE U JIOKAJIbHBIE.

OObeKTHasi CMETa — CMETHBIM pacyéT, colepkamuil pacu€ér oObeMOB 3aTpar U
paboT Ha pa3iaMyYHbIE BUIbI CTPOUTEIBHO-MOHTAXXHBIX pabOT: NpUOOpETEeHHE
0o0Opy/lOBaHUS M €ro MOHTaX, Mpouyue paldOThl M 3aTpaThl MO OTIEIbHBIM
O0OBEKTaM CTPOMTENIBHOIO KoMmIuiekca. (CMeTa COCTaBISIeTCS HHKEHEPOM-
CMETYMKOM, U JIOJDKHA UMETh HE MEHee TPEX IMOANMUCEN: COCTABUTENS, IIaBHOTO
WHXKEHEpa MPENNpUATHS, HAa KOTOPOM COCTABIISIETCS CMETa, MPEICTABUTENS
3aKa3yuKa.

Jlnst onmpeneneHusi CMETHOM CTOMMOCTH MCHOJIB3YIOTCSI CMETHBIE HOPMBI U
npaBuiia Ha cTpouTesbHbie padoThl (CHull-b1), npeiickypaHThl Ha 000pyAOBaHUE,
IEHHUKM Ha MOHTaX OO0OpYyJOBaHMS, E€IUHUYHBICE PACLEHKM U HOPMATHUBHI,

XapaKTCPpU3yromue CMCTHYIO CTOUMOCTb CAUHHIIBI CTPOUTCIIbHBIX pa60T, BKJIO4asd
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CTOMMOCTb MaTepHasioB, 3apabOTHYIO IJIaTy pabOuuX, 3aTPaThl HA DKCIUTyaTaIHIO
UCIIOJIb3YEMBIX MEXaHU3MOB M HOPMBI HaKJIaIHBIX pacxo 0B [8].

CocrapiieHrue CMETHOTO JOKYMEHTa B JMIUIOMHON paboTe MpPOU3BOJIUTCS IO
['DCHM-2001-08 (I'ocynapctBennbie DneMeHTHble CMmeTHbie HOopMbI Ha MOHTax
AJIEKTPOTEXHUYECKNX ycTaHOBOK). Hacrosmme 'DCHwM [9] npemnazHadeHsl m1is
oTpeJiesieHus] MOTPeOHOCTH B pecypcax (3aTparbl Tpyaa paboduX, CTPOUTEIIbHbBIE

Mallu-Hbl, = MaTepuagbl) MOpPA  BBIIOJHEHMHM  padOT 1[0  MOHTAaXY

SIIEKTPOTEXHUYECKUX YCTAHOBOK M COCTaBJICHHS CMETHBIX pPacyeToB (CMET)
pecypcHBIM MeTo10M [8].

JlokanbHas pecypcHas BEJIOMOCTb Ha MOHTaX OCHOBHOTO

3JI€KTpOO60py,ZIOBaHH$I COCTaBIISIETCSL 10 THUIIOBOM (bopMe, HpGIICTaBHCHHOfI B

tabnuie 6.1.
Tabmuma 6.1 — JlokanpHas pecypcHas BEAOMOCTh HA  MOHTaxX
AIIEKTPOOOOPYI0OBAHUS
Mudp, KosmuectBo
Neo | HOMEPa HaumenoBanue pabot Envnanie: Ha
HOpPMAaTHUB oOmas
n/n U 3aTpar U3MEPEHHUs | CIUHUITY
OB U KOJIbI BEJIMYMHA
U3MEpPEHUs
pecypcoB
1 2 3 4 5 6
I'SCHwM 08- | Boikiouaresb Bakyymubiii BPC-110-
01-008-2 31,5/2500 YXJI1
1 3arpatsl Tpyna paboyux- N 281 562
MOHTaKHUKOB
1.1 Cpennmuii pa3psn paboThl 4
3aTpathl Tpyaa MAIIMHACTOB YeIr.-9 77,8 155,6
MAHINHbI U MEXAHU3MBbI
Kpanbl Ha aBTOMOOMIIBHOM
021102 X0ty Nipu padore Ha M- 46,8 93,6
MOHTa)X€ TEXHOJIOIMYECKOTO
obopynoBanus 10 T
400002 | ABTOMOOMMH GopToBRie | o | gog 13,83
I'PY30M0IbEMHOCTBIO 10 8T
Y CTaHOBKH JIJI CBApKHU
040502 PYYHOI 1yroBoit Marr.-q 0,42 0,84
(IOCTOSIHHOTO TOKA)
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[Tponomxkenue Tabauipl 6.1

IToagreMHUKHN
030902 TUAPABINYECKUE BHICOTOU MalIL.-4 24,1 48,2
noabeMa 10 m
4 MATEPUAJIBI
[Tunomarepuabl
Oepe30BbIe U MATKUX
102- JMCTBEHHBIX MOPOJI: Oepesa,
0154 nurna. Jlocku oOpe3Hbie M3 0,008 0,0016
JUIMHOM 4-6,5 M, Bce
[IUPUHBI, TOIIIMHON 19-22
MM Il copra
101- I'BO311M cTponTENnBHBIE C
0179 IUIOCKOM ToJioBKO# 1,6 ~ 50 T 0,0004 0,0008
MM
101- 5
0113 bs3b cyposas apt. 6804 10 m 1,1 2,2
101- boutel cTpouTenbHbIE €
1977 raikaMu W manoamMu KT 8,87 17,74
101- Kucnopon texuuyeckuii s
0324 ra3000pa3HbIf M 0,24 0,48
542- [Iponan-OyTaH, cMech
0042 TeXHHYCCKas KT 1 2
[IpoBonoka natyHHas
510- Mapku JI68 kpyrias,
0019 TBEpAasi, HOpMaJIbHOMN T 0,0003 0,0006
TouHOCTH, TrameTpoM 0,50
MM
113- IInenka
0307 IMOJIMATUIIEHOBAS TOJIIIIMHON T 0,00002 0,00004
0,2-0,5 Mmm
542- Cwmazka yHuBepcaJibHas
0031 TyrormiaBkas YT T 0,0008 0,0016
(KOHCTaJIMH KUPOBOIA)
ggg% [nudoBansHas Oymara KT 4 8
101- .
1964 [[Inmarat OyMa>kHbIN KT 0,01 0,02
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[Tponomxkenue Tabauipl 6.1

101- DIIEKTPOJIbI AUAMETPOM
1924 4 MM DA2A K 18 3,6
113- CrnupT 3TUIIOBBII
0180 peKTU(PUKOBAHHBIN T 0,00304 0,00608

TEXHUYECKUH, COpT |
é%é J{ro6enn rBO3AH 100 . 0,5 1
101-
9100 AHKepa KpeneKHbIe 50 . 0,4 0,8
égé_z Kpacka KT 0,12 0,24

B numnioMHOM mpoekTe mpeamnoyiaraercs ycranoBka Ha moactanmmm [TIIT-3

CHJIOBBIX

BhIKJIIOUaTeneil.  HeoOxomumble  pacxXojsl

IpejCcTaBIeHbI B Ta0auIie 6.2.

Tabnuua 6.2 — Pacxosl Ha 000py10BaHKE

Ha 00opyJOBaHUE

Ne Haumenoanue Ii(;ﬂ_ Croumocts, 0e3 | O6mas cTouMOoCTb,
n/m o0opy0BaHUE IJ_IT,. HJC, py6./mr. pyo.
Brikiaouarein
1 BakyymHublii BPC-110- 2 1 900 000.00 3800 000.00
31,5/2500 YXJI1
Hroro: 3 800 000.00
Jlucm
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1)

2)

3)
4)
5)

6)
7)
8)

Oobecneuenne 0€30MaCHOCTH NPH MPOBeJeHUMH PAdOT HA NMOJACTAHIUU

I'TII-3 110/10/10 xB.

7.1. OmepaTuBHBIC TMEPEKIIOYEHUS TPH YCTAHOBKE BBIKJIIOUATENs Ha
noactaniyu ['TII-3

Bxutouarorest cekimonnbie Boikimtouatenu Q7 u Q8(coemunsromue | u I

ceknuu muH, a Takxke 1 u IV cexiiuu mmH COOTBETCTBEHHO);

Otximrouarotes Boikmouarenn Q3 m Q5 Ha BBOJAX HU3KOTO HAMPSKCHUS

Tpancdopmaropa T1;

BrikateiBarotcs pazseauanTenn QS13 u QS16;

Otxirounts T3(TCH) ¢ momomnisio pazbeauauTens QS11

Heo6xoaumo no3Bonuts nucrieryepy Ha nojactanuuu BJITIK 220/110 kB u

MONPOCUTh  OTKJIIOYUTH  BBIKIIOUATEIh, OOCCTOUMBAIONINN JIMHUIO C

tpancdopmaropom T1;

Otximrouaercs pazbequauTenh QS7, U BKIIOYAIOTCS 3a3eMIISIONINE HOXH,

BxitounTs 3a3eMIISIIONIUI pa3beAMHUTENb B HeWTpanu Tpanchopmatopa T1;

YcTaHOBUTH  3a3eMJICHME  Ha  CTOPOHE  BBICIIETO  HANpPsHKCHUS

TpaHcpopmaropa T1.

7.2. Bpenubie u onacHbIe MPOU3BOJCTBEHHBIC (DAKTOPHI

[Tpu monTaxke obopynoBanus na PY I'TIII-3, pabora MOHTaXXHHUKOB OOBIYHO

CBSI3aHA C MEPEMEIICHUEM TSKEIBIX YacTel AJEKTPOOOOpYAOBaHHUSA, C MOIBEMOM

TSOKECTH Ha BBICOTY, a TaK)Ke C BBIMOJIHEHUEM psifia ciecapHbix padot. [Ipu stom

BO3MOYKHBI PAHEHUS U yIIHUOBI.

MOHO BBIICIUTH P BPEAHBIX M OMACHBIX MPOU3BOJACTBEHHBIX (hakTopoB [9]:

1)

2)

3)

MOBBIIICHHAS 3albUIEHHOCTh M 3ara3oBaHHOCTh BO3AyXa (HMCHapeHUs
METaJUIOB TIPU Maiike, BpeAHbIC UCTIAPEHUS U30JISINN) pabodeii 30HbI;
MOBBIIIIEHHBIN YPOBEHB IITyMa Ha paboueM mecTe (KaK MECTHBIN BbI3BaHHBIN
paboToit mpruOOPOB UIU UHCTPYMEHTA);

MOBBINICHHBIN YPOBEHb BUOpAITUH;
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4) omacHbBIi YPOBEHb HANPSDKCHUS B OJCKTPUYECKON IICMH, 3aMbIKaHUE
KOTOPOM MOKET MPOU30UTH Y€pE3 TEJIO YEIOBEKA,

5) OTCYTCTBHE WM HEAOCTATOK €CTECTBEHHOT'O CBETA;

6) HemocTaTOYHAsI OCBEIIECHHOCTh paboyeii 30HBI;

7) NOHMKEHHAs! KOHTPACTHOCTb;

8) nuHamuueckas meperpyska, Mpu oOIIed Harpy3ke Ha MBIIIIBI PYK, HOT,

KOpITyCa;

9) HEepBHO-TICUXUYECKHE MIEPETPy3KH.

CymectByer  psii ~ OCOOCHHOCTEM  MpPU  MOHTaXHBIX  paboTax B
pacrpeeIIMTeIbHBIX YCTPOMCTBAX, KOTOPhIe puBeaeHbI Hike [10].

[Togpem neraneit oOOpyJIOBaHUS WM KOHCTPYKIHMM Maccoit Oonee 20 kr
MPOU3BOAUTCS JIBYMsi pabounmu. [Ipum Macce KOHCTPYKIIMU WKW OOOpYAOBaHUS
BhIIE 50 KI HOAHUMACTCS C ITOMOIIBIO OJIOKOB, JICOCTKH.

[Ipy nepeMelmleHMM H TMOABEME HAa KOHCTPYKIMH Pa3beIUHUTEIEH,
OTHENIUTENIEH W KOPOTKO3aMBIKATEJIEM WX YCTAaHABIMBAIOT B IIOJOKEHUE
«BKJIFOUEHO», TaK KaK B OTOM IIOJOKCHUM HCKIIOYAETCSI BO3MOXKHOCTh
TpaBMUPOBAHUSI HOXXEBBIMM KOHTaKTaMu pyoOsiiero tuma. Bce BbIKIIOYATENH,
aBTOMATHI, DJICKTPOMArHUTHBIE TPUBOJABI M JPyTHe anmnaparbl, CHAOXKEHHbIC
BO3BPATHBIMU TMPYKMHAMU WM MEXaHM3MaMHU CBOOOJHOTO  paclerIeHus,
MIEPEMEIIAIOTCS B MOJO0KEHUN «OTKIIOUECHO.

[Ipn perynupoOBKe BBIKIIOYATENEH W Pa3bEeIUHUTENEN C aBTOMATHYECKHUMH
MPUBOJAMU TPUHHUMAIOTCSI MEPBI MPOTUB HEMPEIBUACHHOTO BKIIOYEHUS WIU
OTKJIOUEHHMSI NPUBOJIOB CIYyYalHBIM JIMLOM WJIM CaMOIIPOM3BOJIBHO, TaK KakK IIPU
ATOM BO3MOXXHBI YIIMOBI JBMKYIIMMUCS YACTIMH MEXaHU3Ma BBIKJIFOYATEIS
pabouero, MNPOU3BOJSIIETO PEryaupoBKy. Jljis 3TOro TmjaaBKHUE BCTAaBKU
NpEJOXpaHUTENIE B LENSAX yHOpaBieHUs cHUMawTca. Ecmm B mponecce
PETYIUPOBKU MOTPEOYETCs BKIIOYHUTH OMEPATUBHBIN TOK, TO YCTAaHOBKA BCTaBOK
MPEAOXPAHUTENICH JOMYCKAETCs TOJIBKO IMOCJE YIAJEHUs BCEX JIFOAEH OT MPUBOJA

BBIKJTFOYATCIIA.
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Onexaa pabouero-3JeKTPOMOHTAaXHHUKA TUIOTHO MpHiieraeT K Teny. Ha rojoBy
0JIeBaeTCs TOJIOBHOM yOOp WIIH JIeTKas 3aluTHas Kacka. [Ipu mpoOuBke OTBEpCTHIA
MOJIL3YIOTCS 3alIUTHBIMU Oukamu. [Ipu BeirnOanwm TpyO, 3aTATUBAHUHM B TPYOBI
IIPOBOJIOB, HATSDKKE MPOBOJIOB M TPOCOB HAACBAIOT Ope3eHTOBBIC pyKaBUIlGL. [Ipn
nailke W CBapKke IMPOBOJOB pabOTAIOT B 3alUTHBIX OYKAX W PYyKaBUIIAX.
HaTsruBaHHe Ha OIOpax MPOBOAOB CeUCHHEM 6Goiee 4 MM’ IPOU3BOLHUTCS HE C
MPUCTAaBHBIX JIECTHHII, a ¢ ToaMocTed. [IpucraBHBIE NEpPEBSHHBIC JICCTHHIIBI
MPUMEHSIOTCST IITMHOW HE Oosiee 5 M. HrpkHHME KOHIIBI JIECTHHI] JTOJDKHBI MMETh
MBI WJIM PE3WHOBBIC HAKOHEYHUKH, IMPETSATCTBYIONIUE CKOJIbKEHUI0. Hemb3s
paboTaTh CTOs Ha JIO0ON M3 JABYX BEPXHHUX CTYIEHEK, a TaKXKE€ OJHOBPEMEHHO
HAaXOJIUTbCA Ha JIECTHUIIE JBYM pabouuM. PekoMmeHmyeTcss BMECTO JIECTHUIL
UCIIOJIb30BAaTh TIEPEIBHIKHBIC HHBEHTapHbIC oaMocTH [11].

[lepen ycTaHOBKOW KOMMYTAIIMOHHBIX aIlapaToB IPOBEPSICTCS HAICKHOCTH

KpCILICHUA KOHCTpYKHI/Iﬁ, Ha KOTOPBIX IIPCAIIOIaracTcia uxX yCTaHOBKa.

7.3.  MepompusTHs 0 JOCTHKEHUIO0 0€30MacHOCTH paboT

B oanexkTpoycTaHOBKax BC€ pPa0OThI TMPOM3BOIATCS TpU  00s3aTEIHHOM
COOJTFOJICHUH CIIeAYIOIIUX ycaoBmid [11]:

1) PaGoTbl BBHIMONHAIOTCS TOJBKO C Pa3pelieHHus YIMOJHOMOUYEHHOTO Ha 3TO

ouImaNbEHOrO JUIIA B COOTBETCTBUU C 3aJaHWeM, O(GOpPMIICHHBIM B BUJC

HapsiIa WM PACTIOPSHKCHHS

2) PaboThl BemyTcsi, Kak MPaBUIIO, HE MEHBIIIE YeM JIBYMS JTUIIAMU;

3) CHauana BBIMOJHSAIOTCS OPTaHU3AIMOHHBIC M TEXHUYECKHE MEPONPUSITHS,

o0ecrieunBaroIIre nepcoHanry 6€30macHbie YCIOBHS padoT.

OpraHu3alMOHHbIE MEPOMPUATUS MUMEIOT LENbI0 00eCleYnTh Oe3yIpeyHyIo
OpPTraHU3aIMI0 BBIMOJIHEHUS PA0OT B 3JCKTPOYCTAHOBKAX JUIS HMCKIIOYCHHUS
HECUACTHBIX CJIy4aeB C JIIOAbMH IPH BBICOKOW IMPOW3BOAMTENBHOCTH TPyAa H
XOpoIIeM kadecTBe paboT. TakuMu MeporpusTusMu ssirotes [11]:

1) odopmiieHue Hapsaa, pacOPsHKEHUS WK TepedHs: paboT, BBITOTHICMBIX B

IMOPAAKE TeKymeﬁ 9KCIIIyaTalluu,
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2) BbIJAYa pas3pelieHus Ha MOJArOTOBKY pabodyero MecTa W Ha JOMYCK K
pabore;

3) momyck K pabore;

4) Haa30p BO BpeMsl paOOThI;

5) odopmiieHne mepepbiBa B paboTe, IMepeBojia Ha IPyroe MECTO, OKOHYAHUS
paboThI.

TexHuyeckue MeEpONpUATHS HMEIOT LEJIbl0 00ecrneyuTh 0e30MacHOCTh

IepcoHala IIPpU BbIIIOJIHCHHUN pa60T C IIOJHBIM MHJIHN YaCTHUYHBbBIM CHATHCM

HATMPSHKCHUS C 3JICKTPOYCTAHOBKU. TakMMU MEpONIPUATHIMU ABJIsIFOTCS [11]:

1) mpowu3sBeacHBI HEOOXOIUMBIC OTKITFOUCHUS;

2) BBIBEIICHBI 3alPEIIAOIINE TUIAKAThI BO N30C)KAHUE MOAa4YK HAMTPSDKCHUS Ha
pabouee MecTo;

3) mpoOBEepPEHO OTCYTCTBHUE HAIPSKCHHS HA TOKOBEIYIIUX YaCTSX;

4) HaJIOXKEHO 3a3eMJICHHE;

5) mpoBeneHbI PabOTHI IO OTPaXKICHUIO Pa0OUEro MEeCTa;

6) BBIBEHICHBI YKa3aTEIbHBIC ITAKATHI «3a3EMJICHOY.

7.4. OpraHu3allMOHHbIE MEPOIpPUATHA, oOecreunBarone 0e30MacCHOCTh
pabor
PaboThI B 351EKTPOYCTAaHOBKE MOTYT BBIMOJIHATHCS [11]:
1) mo HapsAy-IOIMYCKY;
2) TI0 pacmopsHKEHUIO;
3) Ha OCHOBaHHMM TIEPEYHS Pa0OT, BBHIMIOJIHIEMBIX B MOPSIKE
TEKYLIEN IKCIUTyaTaluu.

Hapsin — 3amanme Ha mMpOW3BOJACTBO paldOThl, OQOPMIECHHOE Ha

crenuaibHOM OJaHKE YCTaHOBJIEHHON (OpPMBI U OMNpeNeisIoee coaepKaHue,

MecTO palboThl, BpeMsl €€ Hadajia W OKOHYaHHUA, YCJIOBHS 0€30macHOro

MMPOBCACHUA, COCTAB 6p1/1ra)151 )51 pa6OTHI/IKOB, OTBCTCTBCHHBLIX 3a BBIIIOJIHCHUC

paboThI.
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[To Hapsimy MOTYT TIPOM3BOIUTHCS pPabOTBI B IJICKTPOYCTAHOBKAX,
BhITIOTHsAEMBIe [11]:
a) CO CHATHEM HaTpPsDKEHUS;
0) 0e3 CHATUSA HaIpPSOHKEHUs HAa TOKOBEIYIIMX YacTAX U BOJIU3H

HUX.

Pacniopsbxenue - 3aaHue Ha MPOU3BOJCTBO pabOTHI, OMpeesioliee ee
coJiep>KaHue, MECTO, BpeMsi, Mepbl 0€30MacHOCTH (€CIM OHHM TPEeOYIOTCA) U JIHII,
KOTOPBIM  TIOPYYEHO €€  BBIMOJHEHHWE, C YKa3aHHEeM TPYNmbl 10
AIIEKTPOOE30MaCHOCTH.

Texymiast skcmtyaTausi — 3TO MPOBEJACHUE ONEPATUBHBIM (OMEPaTUBHO-
PEMOHTHBIM) MIEPCOHATIOM CaMOCTOSITEIPHO Ha 3aKPEIJICHHOM 32 HUM Y4acTKe B
TE€YEHHUE OJIHOM CMEHBI padoT MO MEPEUHIO.

OTBETCTBEHHBIMH 32 O€30MaCHOCTH padoT sABystIoTes [11]:

1) BeIAlOMUA HApsAJ, OTHAIOIMIMN pACHOPSIKCHHUE, YTBEPIKITAFOIINAN

nepedeHb padboT, BBIMOJIHAEMbBIX B TIOPSIKE TEKYIEH IKCILTyaTalliuy;

2) BBIIAMOIINI pa3pelieHre Ha IOJrOTOBKY pab0dyero MecTa U Ha JIOMyCK;

3) OTBETCTBCHHBIH PYKOBOJIUTEIb PabOT;

4) IOmMyCKarolIunii;

5) npousBoauTENH PAOOT;

6) HaOJIFOIAOIIHIA;

7) deHbl OpHUraibl.

JIumo, BBINaOIIEe HapsA, OTHAIOIIEE PACTIOPSDKEHUE, YTBEPIKAAOIee
nepedeHb paboT B MOpSAKE TEKYIIeH  OKCllyaTalldd  yCTaHaBIIUBACT
HEO0OXOAMMOCTh U 00BEM pabOTHI, OTBEYAET 32 BO3MOXKHOCTh O€30MaCHOTO €€
BBITIOJIHEHUS, JOCTaTOYHOCTh KBATM(PUKAIIUA OTBETCTBEHHOTO PYKOBOIUTEIS,
IIPOM3BOIUTEIIS PadOT MIIH HAOJIFOAAIOIIETO, a TAK)KE YICHOB OpHIaJIbl.

[IpaBo BbLIAYM HAPALOB U PACHOPSIKEHUM NPEAOCTABIIETCS JULIAM U3
AIEKTPOTEXHUYECKOTO TIEpCOHANa MPEANPUSITHS, YIOJTHOMOYCHHBIM Ha 3TO

PaACIOPSAKCHUEM JIMA, OTBETCTBCHHOI'O 3a BHCKTpOXOSHﬁCTBO MMPCAIIPHUATHA.
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VYkazaHHble Jula AOKHBI UMETh TPYIITY IO 3JEKTPOOE30MaCHOCTH He
HIWKE V B 3eKTpoycTraHoBKax HamnpspkeHuem Bbimie 1000 B u He Huxke IV B
ycTaHOBKax Hampsbkenuem g0 1000 B [11].

[IpaBo naBaTh pacnopspkeHHsl Ha MPOU3BOACTBO psjia padoT, mepeyeHb
KOTOPBIX  OINpEAENAeTCS JIULOM, OTBETCTBEHHBIM 33 3JEKTPOXO3SICTBO
NPEANPUATUS, PEIOCTABISIECTCS TAKXKE JIMLAM U3 ONEPATUBHOTO MEPCOHANA C
rpynmnou He Huxke 1V.

OTBETCTBEHHBI  PYKOBOAWTENb, IMpPUHUMAsi pabodyee MECTO OT
JOMYCKAIOUIEr0 MJIM OCYILIECTBIISIS AOMYCK, OTBEYAET HAPABHE C JIOMYCKAIOIIUM
32 IPABWIBHYIO MOATOTOBKY pabO4yero Mecra M JOCTAaTOYHOCTh BBIIIOJIHEHHBIX
Mep 6€30MacHOCTH, HEOOXOAUMBIX JJISI POU3BOJICTBA PAOOTHI, B TOM YUCJIIE U 32
JIOCTaTOYHOCTh Me€p, MPEayCMOTPEHHbIX B Tpade Hapsana «OtTaerabHbIC
yYKa3aHUs.

OTBETCTBEHHOMY PYKOBOJIUTEIIO 3anperaeTcs MIPUHUMATh
HEIMOCPEICTBEHHOE y4yacTue B paboTe Mo Hapsaam, KpoMe CiydaeB, KOTJla OH
coBMeNIaeT OOA3aHHOCTH OTBETCTBEHHOTO PYKOBOJMTENS M IPOU3BOAMTENS
pabor.

OTBETCTBEHHBIMU PYKOBOJIUTEIISIMU HA3HAYaK0TCs auna u3
AIIEKTPOTEXHUYECKOrO MepCOHAIa, UMEIOIINE TPYMITY MO 3JIEKTPoOe30nacHOCTH
V [11].

HeobxoaumocTthb Ha3HAYEHUS OTBETCTBEHHOTO PYKOBOJUTES
ONpeeIIIeTCs BBIAAIOIIUM Hapsi.

Ha3naueHust OTBETCTBEHHOTI'O PYKOBOJUTENS HE Tpedyercst mpu padoTax
110 HapsAy B 2JIEKTPOYCTaHOBKax HampsbkenueM 1o 1000 B.

Jlonyckarommui — OTBETCTBEHHOE JIUIO W3 ONEPATUBHOIO IEpCOHANa —
HECeT OTBETCTBEHHOCTH [11]:

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
OKOHYaHUH pabOThI ¢ OPOPMIICHUEM B HapsiIax WU KypHaJax.

[Ipy BO3HUKHOBEHHWHM COMHEHHSI B BO3MOXKHOCTH  0€30MacHOTO
BBINIOJIHEHUS pabOThl 1O JAaHHOMY Hapsay, paclopsDKeHHI0 WIA B
JIOCTAaTOYHOCTH W TIPABWJILHOCTH YKA3aHHBIX B HApS/E MEp MO TMOJATOTOBKE
pabouero Mecta 3Ta MOJIr0TOBKA JIOJKHA OBITh MpEKpaleHa.

JlommyCKarouuil 10JKEH UMETh TPYIITY MO 3JEKTPOOE30MaCHOCTH HE HUXKE
IV mpu pabGote B anekTpoycTaHoBkax HampspkeHueM Bbime 1000 B u He Huxe
Il — B ycranoBkax g0 1000 B [11].

[IpousBoautens paboT, mpuHUMas pabodyee MECTO OT JOMYCKAIOIIEro,
OTBEYAET 3a MPABWJIBHOCTH €r0 MOATOTOBKU U 3a BBINOJIHEHUE HEOOXOIUMBIX
JUIsL IPOU3BOJICTBA pabOTHI MEp OE30MaCHOCTH.

[TpousBoauTens paboT 00s3aH MPOUHCTPYKTHPOBATH OpUragy O mepax
0e30MacHOCTH, KOTOPhIE HEOOXOIUMO COONMIOAaTh MpH paboTe, 00eceunuTh UX
BBITIOJTHCHHE YICHAMH OpUTAIbI.

[IpousBoauTenb pabOT COONIOAAET HACTOSIIME MPAaBUIa CaM M OTBEYAET
3a UX COOJIIOJICHUE WICHaMH OpUTajibl, CJICIUT 33 UCIPABHOCTbIO MHCTPYMEHTA,
TaKellaxka u Apyro peMOHTHOU ocHacTkU. [Ipon3BoauTens paboT 00s3aH TaKxke
CIIEIUTh 3a TEM, 4YTOOBbl YCTAaHOBJICHHBbIE HA MeCTe€ pabOThl OTpaKICHUS,
IJIaKaThl, 3a3€MJICHUS] HE CHUMAITUCh U HE MEePECTaBIISIINCE.

[IpousBoauTenb padOT, BBINOJHAEMBIX MO HApsAy B AJIEKTPOYCTAHOBKAX
HanpsokenreM  Beime 1000 B, gomxen wumers rtpynmy IV, a B
ANeKTpoycTaHOBKax HampsbkeHueMm Ao 1000 B - rpynmy I, xpome pabGot B
MOJI3EMHBIX COOPYXKEHUSX, IJIE BO3MOXHO TOSIBJICHUE BPEIHBIX Ta30B, padOT
I0]T HAITPSDKEHUEM, Pa0oT 10 MEPETsHKKE U 3aMeHe poBo1oB [11].

HaOmronaronuii HazHavaeTcs Jyis Haja30pa 3a OpurajgaMu CTPOUTEIbHBIX
pabouux, pa3HOpabOYMX, TaKEIAKHUKOB W  JPYrUX  JUIl HU3  HE
AJIEKTPOTEXHUYECKOTO TEPCOHAIa TPH  BBINIOJIHGHWH WMH  pabOThI B

QJICKTPOYCTAHOBKAX I10 HApsAAaM HUJIM PACIIOPSIKCHHUAM.
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HaGnroparomuii 3a 3JI€KTPOTEXHUYECKUM IEPCOHAIOM, B TOM YHCIE
KOMaH/JMPOBAaHHBIM, Ha3HAa4yaeTcs B Clydae MpOU3BEACHHUS paboT B
AJIEKTPOYCTAHOBKAX IMPHU OCOOO0 OIMACHBIX YCIOBUSX, OINPEACISIEMBIX JIUIIOM,
OTBETCTBEHHBIM 3a DJJIEKTPOXO3SUCTBO MPEANpUSITHS, TA€e O3TU padOThI
IPOU3BOJISTCS.

HaGnroparomuii  KOHTpOJIMPYET HaJIMYMe YCTAHOBJIEHHBIX HAa MECTe
paboThl 3a3eMJICHUI, OrPaKJIECHUMW, IUIAKATOB, 3alHUPAIOIIMX YCTPOMCTB H
OTBEYaeT 3a OE30MaCHOCTh YJICHOB OpUTraJbl OT MOPAXKEHUS DJIEKTPUUYECCKUM
TOKOM DJIEKTPOYCTAaHOBKHU.

OTBeTCTBEHHBIM 3a OE30MACHOCTH, CBSI3aHHYIO C TEXHOJOTHEH paloTHI,
SBJIIETCSL JIMLO, BO3IJIABIIAIONIEE Opuraay, KOTOpo€ IODKHO BXOAUTh B €€
COCTaB U MOCTOSIHHO HAXOJUTHCS HA padoyeM MecTe.

HaGmonaromemy 3ampemiaercss COBMENIAaTh HAA30p C BBIIOJIHEHUEM
KaKoi-mn0o paboThI ¥ OCTaBISATh OpUraay 0e3 Haj30pa BO BpeMs pabOoThl.

Habmrogaromummu Ha3HavaroTCs Jinna ¢ rpymmoit e Hioke 111 [11].

Crnucok  aWI, KOTOpble MOTYT  HAa3HA4aThCS  OTBETCTBEHHBIMH
PYKOBOJUTENISIMUA U MPOU3BOJAUTEISIMU pabOT MO HapsAgaM U PacHoOpsKEHUSIM U
HAOIOJAIONTIMH, YCTAaHABIMBACTCS PACIOPSHKEHUEM JIMIIA, OTBETCTBEHHOTO 3a
3IIEKTPOX03siicTBO [11].

Unenbl Opuraasl 00si3aHbl  COOJIOJATh  HACTOSIIME MpaBWia U
WHCTPYKTUBHBIC yKa3aHWs, MOJTYYCHHbIE MPHU JIOMYyCKe K paboTaM U BO BpeMs
paboTHI.

JlomyckaeTcsi OAHO M3 COBMEILECHHM OO0S3aHHOCTEH OTBETCTBEHHBIX 3a

Oe3omnacHoe BelieHHe paboT B COOTBETCTBUH ¢ Tabumei 7.1 [11].
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Tabmuua 7.1. — CoBMelieHus 00A3aHHOCTEN OTBETCTBEHHEIX 3a 0€30I1aCHOE

BeJICHHE padoT

OTBeTCTBEHHBIN PAOOTHUK CoBmMmeliaeMbie 00S3aHHOCTH
Briparommit Hapsa, OTIar0IANd OTBETCTBEHHBIN PYKOBOJUTENIb PA0OT
pacropsiKeHue [IpousBoauTens padot

Jlonyckatomuii (B 3JIEKTPOYCTAHOBKAX,
HE UMEIOIIUX MECTHOIO OIEepaTUBHO
repcoHasa)

OTBeTCTBEHHBIN pyKoBoaUTENb padoT | [IponsBogutens padot
Jlonyckatomuii (B 3JIEKTPOYCTAHOBKAX,
HE UMEIOIINX MECTHOTO ONIEPaTUBHOIO

NepCOHANA)
[IpousBoauTens paboT U3 yucia Jonyckaronuii (B 3J1€KTpOyCTaHOBKaX
ONEPATUBHO-PEMOHTHOTO MEpPCOHala | C MPOCTON U HATJISITHON CXEMOH)
[IpousBoautenn pabot, umeromuii | Jlonyckaromuii (B ciyyasx,
rpynmy [V peaIycMOTpeHHbIX 1.42.5[11])

7.4.1. O6mue TpedboBaHus 0€30MACHOCTH

JInna, 3a7eiCTBOBaHHBIE B MOHTaXe€ O0OOpY/IOBaHUS Ha PACIPEACIUTEIbHOM
YCTPOMCTBE, HE JOJKHBI HMETh yBEUMH wWiM OOJe3HEel, MeIIarmX
IPOM3BOJCTBEHHONH paboTe M YCHUIMBAIOLUIUX OMNACHOCTh BO3JEHCTBUS TOKa Ha
OpTaHU3M.

Boimonsstonuii MOHTaxHbIE€ PaOOThl B JEHCTBYIOIIUX 3JIEKTPOYCTAHOBKAX,
MOJIBEPTaeTcss MEIUIIMHCKOMY OCBHJIETEIILCTBOBAHHUIO NIPH MpueMe Ha paboTy, a
3areM nepuoandecku 1 pa3 B 2 roaa [5].

Bce BHOBb mpuHSATBIE HAa paboOTy JdHIlAa JO TMOJMYYSHHUS pa3pelieHus Ha
MOCEIIEHNE UMU JAHHOTO MPEANPUITUS TPOXOAT BBOJIHBIA MHCTPYKTAXK, a 3aTEM
70 TIOJyYEHHMsI Ppa3pelieHHus Ha TOCEIIeHHe pabdoyero Mecta — MEepPBUYHBIN
UHCTPYKTaX.

[Mposepka 3Hanuii I1TD [5], [ITH [11] u npPOU3BOACTBEHHBIX WHCTPYKIIUMN

MOKET ObITh IEPBUYHOMN, IEPUOJUICCKON 1 BHEOUCPETHOM.
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[IpoBepka 3HaHMII MPOBOAUTCS  CHEIHAIBHO  CO3JAHHOM  MpPUKA30M
(pacnopsbKeHUEM) PYKOBOJICTBA MPEANPUATUS KOMUCCUEN B COCTaBE HE MeHEe 3-X
YeJIOBEK B MHAUBUIYATLHOM TOPSJIKE.

[lepconan  o0s3aH  coOiofaTh  MpaBuja  BHYTPEHHErO  pacropsijka
TPEATPUITHSI.

JleficTBUE SJIEKTPUUYECKOTO TOKAa HA KUBYIO TKaHb B OTJIMYUE OT JCUCTBUS
JIPYTUX MaTepHATBbHBIX (aKTOPOB (TIapa, XUMUYECKUX BEIICCTB, H3TYUCHUS H T.I1.)
HOCUT CBO€OOpa3HbId M pa3sHOCTOPOHHUM Xapaktep. [Ipoxoas depe3 opranusm
YeJIOBEeKa, AJIEKTPUUECKUH TOK MPOU3BOJIUT TEPMHUUYECKOE, JJIEKTPUUYECKOE U
MEXaHUUYECKOE (JIMHAMUYECKOE) IEUCTBUS, SBIISIOMIUECS OOBIYHBIMU (DU3UKO-
XUMUYECKUMHU TPOLECCAMH, OJIHOBPEMEHHO 3JIEKTPUYECKUM TOK MPOU3BOJIUT U
Ouonornyeckoe JEHCTBUE, KOTOPOE SABISETCS CHEU(UUECKUM TPOIECCOM,
CBOMCTBCHHBIM JIMIIIb )KUBOW TKAHU.

Crnenonexna, cnero0yBb, 3allIUTHBIC U TPEIOXPAHUTEIbHBIC TTPUCTIOCOOICHUS
BbIAAETCs pabOTaroUMM OECIIaTHO.

Crupka, oOecnblIMBaHUE, A€3MH(EKIMS W PEMOHT (3allUTHAS TMPOIUTKA)
CHEIOJCKIbl, CHEoOyBM ¥  3alIUTHBIX IMPUCIOCOOJICHUM, BBIJABAEMbBIX
paboTHUKAM, 00ECIIEUUBAETCS PYKOBOJCTBOM 3JIEKTPOMOHTAXKHOW OpTaHU3aIINH.

DKcITyaTalus CpeACTB 3alluThl JOJKHA COOTBETCTBOBATH WHCTPYKIHHU O
MPUMEHEHUU U HUCHBITAHUSAX CPEJCTB 3alUTHI, UCIOJIB3YEMbIX MPU MOHTAXKHBIX
paboTax.

[Ipu BO3HMKHOBEHHH TMOXKapa HEMEIJICHHO BBI3BIBACTCS TMOXKAapHAas OXpaHa U
paspeliiaeTcsi IPUCTYNUTh K €r0 TYIICHUIO0 UMEIOIUMHUCS CPEACTBAMH.

B cnydae momydeHusi keM-1m0o TpaBMbI, MacTep HEMEJJICHHO M3BEIIaeTcsi 00
3TOM.

B cinyuae BhISIBJICHHS HEIOCTAaTKOB M HEUCHPABHOCTEH Ha pabodem mecte, 00
ATOM COO0OIIAaeTCA aIMUHUCTPAITUH.

HopmanbHble ycimoBus Tpyla W CcHaOXeHHe pabodero MecTa BCEM
HEOOXOMUMBIM JJIsi  Oe3omacHo paboThl obOecrmeunBaeTcsi OTBETCTBEHHBIM

PYKOBOAMTENEM padoT.
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7.4.2. TpeboBanuss 1o oOecHeYeHHI0 OE30MaCHOCTH Tepea HadajaoM
paboTt

CrtpouTenbHbIE 1 MOHTAKHBIE BBIMONHSIOTCS B cooTBeTcTBUHM C [1T1P.

Jlo Hayana 3JIEKTPOMOHTAXXHBIX PabOT Ha TEPPUTOPUU PACTIPEACITUTEIHHOTO
YCTPONCTBA BBHITTOJHICTCS MOHTAXK 3a3€MJISIONINX YCTPOMUCTBR.

[TocTynuBmivie BO BKJIIOYEHHOM IIOJIOKEHUU BBIKIIOYATENId U TPUBOJBI C
BO3BPATHBIMU TIPY)KMHAMHU WM MEXaHH3MaMU CBOOOJHOTO pacCIEIICHUS Tepes
otkmovaroTcs. CIyCK W HaTATHMBAHWE BO3BPATHBIX MPYKUH (TIPYKUH CBOOOTHOTO
pacuerieHus1) 6e3 npeaycMOTPEHHBIX 3aBOJICKOM MHCTPYKIMEH MpHUCIOCOOIeHUN
HE JOIYCKAETCS.

PaGoure [OJDKHBI HaAETh MPEIYCMOTPEHHYI0 HOPMAaMH  CIELOJCKIY,
3alllUTHBIE CPEJICTRA.

HeobOxonumbie B paboTe MHCTPYMEHTHI U MPHUCIOCOOJICHUS JTOJKHBI OBITH

HCIIPAaBHBI.

7.4.3. TpebGoBanus 1Mo oOecIeueHN 0 0€30MTaCHOCTH BO BpeMs paboT

Bec MeTajuIOKOHCTPYKIIMM HAJAEKHO 3aKpPEIUBIIOTCS M 3a3€MIISIFOTCS.
3a3eMIIIIOTCS] TaK)K€ CIYCKH W IIJICH(BI OT JIMHUIA AJIEKTpOTepeaun Y KOHIIEBBIX
OTIOp WJIM Ha BBOAHBIX MOpTajax.

[Tpu monmBecke MPOBOJOB, OMIMHOBKE M APYTMX pabOTax Ha BEPXHUX YaCTAX
KOHCTPYKIIMM, OTKPBITBIX PY omacHble 30HBI Ha 3eMJI€ OTPAXKIAIOTCSA, 4 B CIIy4yae
HEBO3MOKHOCTH OTPaXKJIEHUSI 3TUX MECT 00eCleyrBaeTCsl HEMPEPhIBHBIA HaA30p
pykoBoauTens padorT.

[Tpu mepemerieHUN 3JEKTPOOOOPYAOBAHUS 3aNPEIIAECTCS KPEMHUTh CTPOIBL,
TPOChl U KaHAThl 3a W30JIATOPHI, KOHTAKTHBIE JETald WM Yepe3 OTBEPCTUS B
Jamax. J[s 9TOro moib3yrTes rpy30N0IBeMHBIMU KPIOKaMU Ha 000pYIOBaHUH U
anmnapaTtax WM CIEHUaIbHBIMU TaKeIaKHBIMHU MPUCIOCOOJICHUSMH, YKa3aHHBIMU
B [1I1P.

Kpernnienne o0opynoBaHUST M OTIENBHBIX €ro JJIEMEHTOB CIIyYaiHBIMU

KPCIIC)KHBIMH MAaTCpUAJIaMH HC JTOITYCKACTCA. MOHTaXHbIE 3JI€MEHThBI alIapaTrypbl
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u obOopymoBaHus (M30JATOPBI, Pa3beIUHUTEIN W JIp.) YCTAHABIMBAIOTCA U
3aKPETUISTIOTCSI B COOTBETCTBUU C MIPOEKTOM.

[Tpu mogbeMe U yCTaHOBKE MPUBOJA BBIKIIFOYATEIIS JACPIKATh €T0 32 MaXOBUKH
WM PYKOSITKY 3aIlperiacTcs.

[TombeM u TmepeMeIeHHue BBHICOKOBOJIBTHBIX BBIKIIFOUATENICH, aBTOMATOB,
MIPUBOJIOB, a TAK)KE JPYTUX aIlllapaToB, CHA0XEHHBIX BO3BPATHBIMU MPYKHHAMHU
WIM MEXaHW3MaMH CBOOOJHOTO pACICIUICHUS, TMPOBOASITCS B IOJIOXKCHUHU
«OTKITIOUCHOY», & HE UMEIOIINUX BO3BPATHBIX MPYKUH — «BKITIOUEHO.

[Ipn MOHTa)k€ OJHOIOIIOCHBIX Pa3bCAUHUTEICH NPUHUMAIOTCS MEPBI JIs
MIPEIOTBPAIICHHUS CAMOTPOU3BOJILHOTO BEIOPACKIBAHUS HOXA.

[Ipu ycTaHOBKE KOHCTPYKITUH, 3aKPEIIIEMbIX B CTEHAX, MOTOJKAX HIIM MOJIKaX
C TIOMOIIBIO IIEMEHTHBIX PACTBOPOB, YJAIATH IOJJASPKUBAIOIINE JCTAIH JI0
3aTBEPJICHUS PACTBOPOB 3aMpPEIIACTCA.

OcTaByIITh MHCTPYMEHT M HEYKpEIJICHHBIC JIeTaJId Ha KapKacaX MOHTHPYEMBIX
IIIUTOB, STYCCK M HA IPYTUX KOHCTPYKIIHUSX 3aMpPeIiacTcs.

Ha wmecre ycranoBku 1ieHTpudyrn wim (QuibTpa-mpecca y Macio-
HaITOJHSAECMBIX alllapaTOB BBIBEIIMBAIOTCS IUIAKATHI, 3aIlpellaloliue pa3BecHUe
OTKPBITOTO OTHS, KypeHHUE M MPOU3BOJICTBO CBAPKH.

[TpoBepka 3a30p0oB MEXaHM3Ma IMPUBOJIA MPOBOIUTCS A0JIOHOM.

He momyckaeTcs OJHOBPEMEHHO IPOU3BOJIUTH PETYJIUPOBKY, OCMOTP WM
MPUCOCINHECHNE pa3beIWHUTENCH W BBIKJIIOYATENICd HE3aBUCHUMO OT TOTO,
PACIIOJIOKEHBI JIM OTH amlmapaThl B OJHOM KaMepe C MPUBOJAMH WA ITPUBOIBI
BBIHECEHBI 3a TIpeneibl Kamepbl. [Ipy ycTaHOBKE W PEryJupOBKE YCTPONCTB U
amnraparoB, HMCIOIIMX IIOABIDKHBIC 4YacTH TO3aad TaHenu (pyOMIBHUK C
PBIYKHBIM MIPHUBOJIOM H T.I1.), HEOOXOAUMO MPEeaynpeauTh 00 ATOM pabOTaOIIHNX
C3aJIy TIIUTA.

BrImonmHATh MOHTaKHBIE paOOTHI MIIM HAXOIUTHCS TOCTOPOHHHUM JIMIIAM OJIFIKE
50 M OT MecTa UCITBITAaHUS BO3MYIIHBIX BRIKITFOUATEIICH 3arperniacTcs.

VYka3zaHve O MPOW3BOJCTBE ONEpaldid MO BKIIOUECHUIO M OTKIIOUCHHUIO IPH

onmpoOOBaHUK BBIKIIIOYATENICH pa3peniaeTcsi MoJaBaTh PYKOBOIUTENIO OpUTambl
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MOCJIe TOTO, KaK OH YOeIUTCsI, YTO BCE WICHBI OPUTajbl YAaJCHBI OT BBIKIIOYATEIIS
Ha 0€30TMacHOE PACCTOSIHUE WIIA HAaXOIATCS B YKPBITHH.

[Tpu ycTaHOBKE KOHCTPYKITHI OTIOp W (PYHIAaMEHTOB 3aIlpeIiaeTCs 3aKPEIUIsATh
pacyankd 3a HE3aKpeIJICHHBbIE OIOpbl. BpeMeHHbIE pacyaakd MOTYT OBITh
3aKPETUICHBI 32 TPOYHBIC OMOPHI MIIA CIICIIUATILHBIC STKOPSI.

Bo Bpems MOHTaxa 3ampemiaeTcsi 3arpOMOXKAaTh MPOXOABI MaTephalaMH,
HEHUCITOJI3yEeMBIMH MEXaHU3MaMHU U 000pYOBaHUEM.

COopHO-pa300OpHbIE METAUIMYECKHE Jieca, TMPUMEHSEMbIE MPU MOHTAXKE

3J'ICKTp0060py,ZIOBaHI/I5{, HaJCXKHO 3a3CMJLAIOTCA.

7.4.4. TpeGoBanusa 10 obOecrneueHu0 O€30MacHOCTH B aBapUHHBIX
CUTYaLMIX

B Ciyyae BO3HUKHOBEHMSI Ha MECT€ MPOU3BOJCTBA pabOT YCIOBUH,

YIPOXKAIOIUX JKU3HU M 3JI0POBBIO JIIOJEH, padOThl MpeKkpalarTcs, padouue

BBIBOASTCS M3  ONACHOM  30HB, O 4YeM  COOOILIAeTcs  PYKOBOJCTBY

AIEKTPOMOHTAXKHOU opranu3anuu. Bo3oOHOBIeHHE paOOThl MPOU3BOJUTCS TOJIBKO
10 TUCbMEHHOMY pa3pelIeHUI0 HadyalbHUKa ydacTka [11].

[Ipu HECHacTHOM cilydae NOoCTpaJaBUIEMy JIOJKHA ObITh OKa3aHa J0BpadeOHast

IIOMOIIIb, B COOTBCTCTBHUHU C I/IHCTp}IKI_[I/IeI?I I10 OKa3aHHIO nepBoﬁ ITIOMOIIIH.

7.4.5. TpeboBaHus 1o o0ecrneyeHn o 6€30MacCHOCTH 0 OKOHYaHUH padoT
Pabouee MecTo npuBOAUTCS B OPSAIOK.
O Bcex Hemosaakax B paboTe W O Mepax, MPUHATHIX MO UX YCTPAHEHUIO
cooOIIaeTcst MacTepy.
OO0 exemTHEeBHOM OKOHYAHMHM padOT W BBIBOAE Opuraabl ¢ pabodero mecra
OTBETCTBEHHBIM WCIIOTHUTENIh COOOIIAET TMPEACTABUTEIIO JKCILTyaTHPYIOMIEH

OpraHu3aluu (JOMyCKaIIEMY).
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3akioueHue

B BbimyckHOW KBanu(uUKaMOHHOW paboTe Oblia uccieqoBaHa paboTa
anekTpuueckoit cxemsl noactaniuu 110/10 kB I'TITI-3, pacnosioxeHnHast B ropoJie
bparcke UpkyTtckoit obactu.

B mnepBoii rnmaBe naércs kpartkas xapakrtepuctuka moactanuuu [TII-3:
TEPPUTOPHAIBHOE pa3MENICHHE MOICTAHIINM; OMICAHNE OCHOBHBIX MOTpeOUTENEH;
KIIUMaTUYECKUE  XAPAaKTEPUCTUKU  pailloHa; ONUCaHWEe OOOpYJIOBaHUS U
MPEJCTABICHA CXE€Ma JJIEKTPUUYECKUX COCIUHEHUHN MOACTAHIIUU; PACIOJIONKEHUE
MOJICTaHIIMU B 0011el cxeMe CeBEepHBIX IIIEKTPUUECKHUX CETEH.

Bo BTOpoil TiIaBe MPOM3BOAUTCS aAHAIN3 HATPYy30K, AHAIU3UPYETCS
3arpyska TpaHc(hOpMaTOpPOB U PEKUMBI UX PAOOTHI.

B Tperpeli riaBe MPOU3BOJAUTCS PAacUET TOKOB KOPOTKOTO 3aMbIKAHMS,
HEOOXOIUMBIN JIJIs1 TPOBEPKU OCHOBHOTO 3JIEKTPOOOOPYIOBAHUS.

B uerBEépTOil riIaBe OCYHIECTBISETCS aHAIU3 OCHOBHOTO OOOpPYIOBaHUS
noacranuuu ['TIII-3. OcymecTBiaseTcss MpoBEpKa KOMMYTAIMOHHOTO, CHJIOBOTO,
U3MEPUTEIHLHOTO U TOKOBeAylllero oOopyaoBaHus. Ha ocHoBaHMU TpOBEpKU
JIENAlOTCA  BBIBOJBI 1O MPUTOJHOCTH YCTAHOBJIEHHOTO OOOpYJIOBaHUS U
pPEKOMEHAAIuH1 10 BEIOOPY HOBOTO.

B mAaToit rnmaBe BBIMYCKHOM pabOThI MPOU3BOJIUTCA pPACueT YCTaBOK
penerinoit 3amutel TpancopmaTopos TPJII[H-80000/110/10-10 Ha moacTaHImu
['TITT-3 n maroTcs peKOMEHIAIMHU 110 3aMEHe JIEKTPOMEXaHNIECKUX YCTPOrcTB P3
Ha 0oJiee COBPEMEHHbIE MUKPOIIPOIIECCOPHBIE KOMIUIEKCHI pelIeiHOM 3aluThl (Ha
0aze «Micom P633»).

B mectoii rnmaBe comepkutcs 0030p OpPraHU3AIMOHHBIX U TEXHUUYECKHUX
MEpOTIPUATHN, 00ECIEYNBAOIIUX O0€30MaCHOCTh PadOT B AJIEKTPOYCTAHOBKAX, a
TaKKe TI0CJIEIOBATEIbBHOCTh OINEPATUBHBIX MEPEKITIOYEHUNH JjIsi  Oe30macHon
YCTAHOBKH Ha MOJCTAaHIIUH BBIKIIOYATEIIEH.

B cenbpmoiil riaBe coaepKUTCS 0030p DKOHOMHUUYECKON 4YacTU BBITYCKHOM
KBaTU(UKAIIMOHHONW paboThl, B KOTOPOW COCTaBJICHA JIOKaJbHas pecypcHas

BEJIOMOCTh Ha MPUOOPETEHNE U MOHTAXK HEOOXOAMMOTO JIEKTPOOOOPYAOBAHUSI.
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