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Mudni o 3a3emuenuu u UPS

lNemyxoe B.C., Cokosnoe B.A., Kpacunoe U.A.
Lenmp anekmpomac2HumHolil 6ezonacHocmu

B nocnegHee Bpemsi B CBA3KM C OOMbLUMM pacnpoOCTPaHEHUEM 3EKTPOHHOIO
obopynoBaHus, OypHbIM pPa3BUTUEM CETEBbIX TEXHOMOIMNW, 3NEKTPOHHOM
KOMMEPLMN N eXerogHoOMy pOCTy OeHeXHoro obopoTa B 3TOM cdepe, BCe
GonblUee YNCNO KOMMaHWI HA POCCUINCKOM pPbIHKE MPU3HAKT, YTO PMHAHCOBbIE
n MMuOXMBble MoTepn OT cboeB B paboTe KOMMbIOTEPHOro ob6opyaoBaHMSA
CTAHOBATCS HACTOMbKO OWYTUMbIMW W 4YTO BOMpoOC obecnevyeHns unx
6esaBapuiHON paboTbl CTAHOBUTCA OOHUM U3 Hanbonee NPUOPUTETHbIX.

WccnepoBaHue, npoBedeHHoe JIOHAOHCKOM Likonon ©OwmsHeca COBMECTHO C komnaHuen Connect,
NpeLoCTaBNAoLWLENA KOHCANTUHIOBbIE yenyrn B obnactn UT, ycTaHOBUNO, YTO NpsiMble MOTEPU KOMMAHWUW
no BCeMy MUPY, CBSA3aHHble co cbosiMU B paboTe TEXHOMOrMIN, cocTaBnAlT exerogHo 48 mnpa. gonn. /1/.

Bo3HWKaeT pe3oHHbI BOMPOC, @ YTO MMEHHO HEOBXOAUMO NPEeAnpPUHSTbL U Kakne TEXHUYECKME peLLeHuUs
BOMMOTUTb B >XM3Hb, YTOObLI 06ecnevnTb AOMKHbIA YPOBEHb PaboTOCMOCOBHOCTN N NOMEXOYCTONYMBOCTU
nogobHbIX YCTpoMCTB. B Hawen cTpaHe, K3-3a CTPEMUTENBHOrO BHeAPEeHUss WHGPOPMALMOHHbIX
TEXHOMNOMM NpakTU4eckn BO BCe cdepbl BusHeca, nepcoHan obCcnyxmBarLwmMil UHXEHEPHbIE CUCTEMbI
3[4aHWI oKasarncs He roToB K CTOMNb ObICTPOMY M3MEHEHUIO CUTYyaLMu, NO3TOMY AOBOMbHO ObICTPO Obinu
HangeHbl «NPOCTble peLleHnst» BO3HMKaloWmMX npobnem. [lpoucxoamt mnoOBCEMECTHOe BHeApeHue
nctouHmkoB becnepebonHoro nutaHna ( UPS ), kpome TOro BbINOMHATCA paboTbl MO paspaboTke u
MOHTa)y «4MUCTOM CMUCTEMbI 3a3eMIEHNS» OS19 KOMMNBIOTEPHOTO U CeTEBOro 0bopyaoBaHus. K coxaneHuio,
nogobHble TEXHUYECKME MEPOMNPUATUS HE TONbKO HEe peLlaltdT BO3MOXKEHHbIE Ha HMX 3adayn, HO B
OOnblUMHCTBE CriydyaeB nNpuBOOAT K oOpaTHoMmy addpekty. WMHbIMM cnoBamu, no3aMMCTBOBAHHbIE
POCCUICKMMU cneumannucTammn y 3apybexHbix Komnner TeXHUYECKUE peLleHuns, SBNATCAa HeobXoaMMbIMMU,
HO Janeko He [0CTaTOYHbIMWU, M NO3TOMY 3a4acTyl OKa3blBalOTCA HE TOMbKO OLWMOOYHBIMU, C TOYKM
3peHna 6GeszaBapuinHon paboTbl, HO M OnNacHbiMM (C TOYKM 3peHus obecnedeHus 3NeKTpo- WU
noxapobesonacHocTh).

Mudcpbl 06 UPS

OcHoBHOE 3abnyxaeHuve No NoBogy YCTAHOBKM MCTOYHMKOB OecnepebonMHOro nuTaHusi CBOOMTCS K
KOHLeNnuMmM, KOTOpPYyl NponoBeaytoT GOMbLIMHCTBO POCCUIACKUX KOMMAHWIA, npepnaratowmnx nogobHble u
CMEXHble MM YCTPOWCTBa Ha pblHKe. B LenoM aTa koHuenuust cBoguTcs K yTBepxaeHuo, 4Yto UPS
«crnacaeT» OT BCEX CYLLECTBYHOLLUMX U BO3MOXHbIX OyayLimMx npobnem B CUCTEME 3reKTpocHabxeHus. B
CBSI3M C 3TUM HEOOXOAMMO HaNOMHWUTL, YTO HECMOTPSI Ha NMOCTOSIHHOE TEXHMYECKOe COBEpLUEHCTBOBaHNE
BbIMyCKaeMbIX YCTPOWCTB, OCHOBHasl (PYHKLMS MCTOYMHMKOB OecrnepeboiHOro nuTaHus 3akniovaeTcs B
3awmte obopyaoBaHMs OT ANUTENbHLIX NEPEPLIBOB B 3reKTpocHabXeHun. B Toxe Bpemsi, OCHOBHas
3ajaya, Kotopas cTaBuTcA nepen cucteMamu 6ecnepebOMHOrO nuTaHMa — 3TO pe3ynbTUpyloLlas
HaZEeXHOCTb, KOTopas noApa3yMeBaeT: rapaHTMIO COXPaHHOCTM AaHHbIX, COXPaHHOCTM 0bopyaoBaHus, a
TaKkKe rapaHTUIO 3alKTbl OT NPOCTOEB B paboTe.

MpakTuka obcnenoBaHna cuctem BecnepeborHOro anekTponuTaHna psaga ouUCHbIX 3aaHuii r. Mocksbl, a
Takke MeXayHapoaHble CTaH4apTbl U HOpMaTMBHASA AOKYMeHTauums no aton tematuke (MOK, IEEE , ANSI
IEC ) nokasblBaloT, 4YTO [ns BOMMOLWEHMS BCEX MOCTaBMEHHbIX 33aday HeobOXOo4MMO MpPOBECTU
nonHomacwTabHoe obcnegoBaHMe CUCTEMbI  3nNeKTpocHabxeHna 3gaHusd. Kpome obasatenbHbIX
CTaHOapTHbIX MNPOBEPOK: COMPOTUBIIEHUA WU30MSAUUW, COMPOTUBMNEHUS NETNM  dasa-Hosb; - NPOBEPKM
paboToCcnocoOHOCTN aBTOMATMYECKMX BbIKMOYaTenen, HeobxogmMmo o6crenoBaTh . AreKTPoyCTaHOBKY
34aHMa  Ha npegMeT HanmuMuust OWMOOK B  BLIMOMHEHMU CUCTEMbI 3a3eMieHusts (4TO NPUBOAUT K
BO3HWKHOBEHMIO TOKOB YTEYKM), @ TaKkKe BbINOMHUTb OfUTENbHbIA MOHUTOPWHT ;HaMpPsKEHWA U TOKOB,
npoaHanmM3nMpoBaTb CYLLECTBYIOLLYIO CUCTEMY MOSHUE3AWMUTbl M CUCTEMY 3allinTbl OT FPO30BbIX M
KOMMYTaLMOHHLIX NepeHanpsiKeHnI.

[nsa yero ato Hy)KHO? BO—I'IepBbIX, Hann4ymne ToKOoB yTEYKN B CUCTEME SJ'IeKTpOCHa6)KeHVIF| 34aHua npnsoaAnT
3
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K MCKaXKEHMIO M300paXeHNs Ha BUAEOMOHMTOPaX KOMMbOTEPOB, cO0SIM B paGoTe 06opyaoBaHus U noTepe
MHopMaLmMn Npu nepedade [faHHbIX MO ceTW. Bo-BTOpbIX, HENPaBWUMbHO BLIMONHEHHas cuUcTeMa
MOIHME3aLLMTbI U CUCTEMA 3aLUMTbI OT NepeHanpsHKeHWn Npu onpenenieHHoM CTe4YeHun oGCTOATENLCTE (B
pesynbTaTe NPSIMOro U/unu yaaneHHoro yaapa MofHWAW) NOYT rapaHTUPOBaHHO NpueedeT K ousnyeckomy
BbIXOZY U3 CTPOS SNEKTPOHHOTO 0GOPYA0BaHUS.

B Hawel npaktuke MMen MecTo cry4yai, Korga UCTOYHMK GecrnepebGoMHOro MMTaHusi, yCTaHOBMEHHbIA B
O(PMCHOM 30aHWMN W NUTAIOLMIA TPYNMNy OTBETCTBEHHBLIX 3MeKTpornoTpedbutenen 4yacto n HeO6OCHOBaHHO
nepexooun Ha nuTaHue OT aKkKyMynATOpHbIX OaTtaper. OAnuTenbHbIi MOHUTOPWHr nuTarwero UPS
HanpsKeHUs He Mokasarn Kaknx-numbo 3HauMTenbHbIX OTKITOHEHWI OT HOpMbI. Kpome Toro, 6bino nposeaeHo
obcnegoBaHMe CUCTEM 3aLLMTHOIO 3aHyrneHus 1 3a3emreHusi. B xoge npoBepku Gbinuv BbisiIBNEHbI FpyOble
OLIMOKM B BbINOSIHEHNM BblLIEYyKa3aHHbIX CUCTEM, MOCHE UX YCTPAHEHUS U NPUBELAEHNS B COOTBETCTBUE C
TpeboBaHMAMN OTEYECTBEHHON WM MEXAYHApPOAHOW HOPMATMBHOW [OKYMEHTaLUUW KONMMYECTBO YacTbIX
NepekNoYEHNIN NCTOYHNKOB BecnepeboHOro NMTaHna Ha akkyMynaTopHble 6aTtapen pe3ko CHU3WIOCh.

Mcxoas 3 atoro, MOXHO caenaTb BbIBO O BbICOKOM YYBCTBUTENBbHOCTUM coBpeMeHHbiX UPS cpeaHen u
OOnNbLIOA MOLLHOCTU K MOBBILLEHHOMY U U3MEHSIIOLLEMYCS HarpsbKeHUo Mexay cuctemamm paboyero um
3aLUMTHOrO 3a3eMneHusl, BbiI3BaHHOMY [1OCKONbKY BCE BbILLIEU3NOXEHHbIE (haKTOPbl MPSAMO UMM KOCBEHHO
BNUAIOT Ha NpeabsABrsSEMY0 KO BCEM 3MEKTPOHHbIM CUCTEMaM U OBOpPYAOBaHMIO HaOEXHOCTb, MOXHO
yTBEPXAATb, YTO TOMbKO MOCMe BbINOMHEHMS BCEro KOMMMEeKca TEeXHUYECKUX MeponpusTUn
uenecoobpasHo paspabaTbiBaTb cucTemy 6ecrnepeboiHOro NUTaHUSA U NPUHUMAaTL pelleHne 06 ycTaHoBKe
TeX unu nHbix TMNoB UPS B 3aBUCUMOCTM OT XapakTepa U MOLLHOCTM YCTaHOBMEHHbIX Harpy3oK 3gaHus, a
Takke B COOTBETCTBUM C obecneveHmemM HeOBXOANMOrO YPOBHSA HAOEXKHOCTH.

Mudbi 0 3a3emneHum

B otnuMune ot cuctem GecnepeboMHOroO  SMekTponuUTaHus, NPUMEHEHWE KOTOpbIX  sIBMsieTcs
OOMOMHUTENbHBIM CPEeACTBOM 0OecneyeHusi HageXHOCTW, 3a3eMileHMe npexae BCero BbINOMHAET
dYHKUMM  3alMTbl  FNIO4EN  OT  MOPaXeHUs  3nekTpUyYeckMM TOKOM, a Takke obecnevnBaeT
noxapobe3onacHocTb 34aHui 1 coopyxeHuin. Cenyac Bce valle BblABUratoTCs NPeanonoXeHus, YTo ans
HOpMarbHOro (PYHKLNOHMPOBAHUS KOMMbIOTEPHOW TEXHWUKW, MH(POPMALMOHHbLIX CETEA U CUCTEM CBSI3U
HeobGXoAMMO MPUMEHATb OTAENbHOE, «4YUCTOE» 3a3eMIleHuNe, M30NMPOBaHHOE OT oOLWen cuctembl
3alUNTHOro 3a3eMrieHust 3gaHus. OgHako peannsauust 3TUX PeLUeHUn SIBNSeTCs He TONMbKO OWNBGOYHON U
NMPVBOASILLEN K BbIXO4Y U3 CTPOS 3TEKTPOHHbLIX YCTPOWCTB, HO B psige Cry4yaeB M OnacHou Ans 300poBbs U
YKU3HN nogen.

nsa Toro, 4TobbI pa3BeATb 3TOT MMCt), paccMoTpmM NpPoOCTyrO CUTYyaLuUto. D,OI'IyCTI/lM 4YTO ANnA 3a3eMieHnd
KOMI'II:POTepHOIz TEXHUKN B KAKOM-NMOO nomeLleHnn Obina BbINONHEHa «4ncTas» cuctema 3asemMneHus, T.e.
BCe MeTansim4vyeckme kopnyca KOMI'II:IOTepHOIZ TEeXHUKN, CEeTEBbLIX U MPOYUX yCTpOVlCTB npucoeguHeHbl K
BblAENEHHOMY KOHTYpPY 3a3eMIieHnd He CBA3aHHOMY C CUCTEMOW 3aLLUTHOrO 3a3eMileHns 30aHus (pMC.1.).
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Puc.1. lNpumeHeHue 6bIOESIEHHO20 KOHMYypa 3a3eMiieHUss Ha KOMIbomepHoe--0b60pydo8aHUE O4YeHb
oriacHo.

© JOneKTpPOHHaA 3neKTpoTexHun4yeckasa oubnuoreka — www.electrolibrary.info



http://www.electrolibrary.info

OreKTPOHHbLIN XypHan “SA anekTpuk!” Boinyck #9

PucyHok unntocTpupyeT nNyTb Toka NpW KOPOTKOM 3aMblkaHunm (K3) mexagy dasHbIM NPOBOOHWUKOM,
NUTaloLWNM KOMMNLIOTEP U ero KOpnycoM, BO3HMKaloLlee BCrneacTBuMe npobos KoHOeHcaTopa B CETEBOM
dunbTpe Ha Bxoge B ycTponcteo. ObpaTtHbIi NyTb Toka K3 ByaeTt npoxoautb Yyepes ABa KOHTypa: obLwmn
KOHTYpP 3alMTHOro 3asemneHusa 3gaHua (TI1) n «koMmnbioTepHoe 3asemMreHne». ConpoTUBIEHME KOHTYpa
3a3emreHusa TpaHcgopmaTopHon noacTtaHumm (TI1) obbliuHO cocTaBnseT He Gonee 4 Om, conpoTMBNEHNE
«4ymncToro» 3asemreHus cocrtaenset nopsgka 10 Om. Moatomy, Npu NUTaHMM 06OPYAOBAHMSA HanPsXXeHUneMm
220 B makcuMmarnbHbIn Tok K3 npoTekaloLwmin no noBpexgeHHon NMMHUM COCTaBuUT:

I= 220 =1574
4+10

OT1oro Toka GydeT He AOCTATOYHO Anst cpabaTbiBaHWUsi aBTOMATUYECKOrO BbIKNOYaTENs, YCTAHOBNEHHOTO
Ha NOBPEXAEHHON NuHMM. Ecnu Ha NUHUM yCTaHOBMNEH aBTOMAaTUYECKUI BbIKMOYATENb C HOMUHAMBHbBIM
TokoM 16 A, To AnA ObICTPOrO OTKMIOYEHUS TOKa KOPOTKOTO 3aMblkaHusl [OSbkeH cpaboTaTb
3MEeKTPOMarHUTHbIA pacLenuTenb, BENUYMHA YCTaBKM KOTOPOro HaxoamTcsa B npepenax ot 45 go 100 A u
Gonee. CnegoBaTtenbHO, MpW MNpOTeKaHUM TOKa BenuyMHoi 15,7 A yCTPOWCTBO 3alMTbl MPOCTO «HE
noMeT», YTO MPOTEKALWMA MO HEMY TOK SABNSETCS pPe3ynbTaToM aBapuiHOM cuTyauuu B cuUcTeme
3MEKTPOCHAOXKEHUSA U HE OTKITHOUYUT MNOBPEXOEHHYIO NIUHMIO.

Mpn NPUKOCHOBEHMW K KOPMYCY TaKoro anekTpooGopyaoBaHWs Nioau nonafatoT noh HanpsbkeHue, Kpome
TOro HeGOornbLUME MO CEYEHUIO COEAMHUTENbHbIE NPoBOAA M UHTepdeiicHble aneMeHTbl 0GopyaoBaHUsA
GyayT MHTEHCMBHO HarpeBaTbCs. HarpeB NMpoMCXOAMT M3-3a pasHOCTM MOTEHLMArioB Mexay KOprycom U
aKpaHaMmu ceTeBbIX kabenei, TakuM o6pa3oM No HUM GyaeT NpoTekaTh TOK, YTO MOXET NPUBECTU K BbIXOAY
UX U3 CTPOSI 1 BO3ropaHuio.

MoTeHuman, koTopbli OydeT BO3HMKATbL Ha Koprnyce oOopydoBaHWsi ferko MNogcyMTaTb Criegytowmnm
obpasom:

¢=135,7-10=157F
cneposaTtenbHO, NPU KacaHUW 4YeroBEKOM Kopryca BO3HUKHET pa3HOCTb NoTeHumanoB paBHas 157B u
yepes yeroBeka (CONPOTUBIIEHME KOTOPOro, B cpeaHeMm, paBHo 1 KOM) ByaeT npoTekaTb TOK:

157

C1000+10

XOTS nopaxeHne arneKkTPUYECKMM TOKOM 3aBUCUT OT MHOXEeCTBa haKTOPOB (COCTOAHME HEPBHOW CUCTEMBI,
COCTOsIHME KOXW U T.4.), TEM HE MEHee U3 pac4yeToB OYEBMAHO, YTO Npu HeoTnyckawwem Toke 20-30MA
[7/, npoTekaroLwmi Yepes Teno Yenoseka Tok B 155MA — cmepTeneH.

B TO e BpeMs, CyLLeCTBYIOT METOAbI BbINOMHEHUS 3a3eMIIEHUS], KOTOPbIE COOTBETCTBYIOT BCEM HOpMaM,
ABnsTCcA Ge3onacHbIMA UM YMEHbLUAT Pas3HOCTU MOTEHLUMANoB MeXdy Koprycamu 3reKTPOHHOro
obopyaoBaHMs M GriM3KO pPacrofIOKEHHbIMU 3a3eMSIEHHbIMM  OObekTaMu, a Takke obecneynBaroT
cTabunbHyto paboTy o6opyaoBaHus.

naBHas vaes 3akno4yaeTcs B TOM, YTO BCe 3a3eMrisieMble YacTu 06opyaoBaHWsi, HyneBble 3aluTHbIE
NPOBOAHMKN, MeTannnyeckme TpybonpoBOAbl KOMMYHMKALMIA, MeTaniuM4yeckme 4YacTu Kapkaca 3paHus,
MeTannmMyeckne 4acTu LEeHTPanu3oBaHHbIX CUCTEM BEHTUMALMW U KOHAWLMOHMPOBAHMUS, 3asemndolime
YCTPOMUCTBA  CUCTEMbI  MOJHME3ALLUTbI, 3a3eMnsiiolne MNPOBOAHMKM  pabo4vero  3a3eMneHus,
MeTannuyeckne oboNoYkM TeNEeKOMMYHUKALMOHHLIX U CETEBLIX Kabenen OOMmKkHbl OblTb 06beanHEeHb! B
OCHOBHYIKO CUCTEMY YpaBHMBaHWS NOTeHuuanoB (puc.2.). [Ona coeguHeHUs C OCHOBHOW CUCTEMOW
ypaBHMBaHUS NOTEHLMANoB BCE yKa3aHHble YacT JOMMKHbI ObiTb NMPUCOEOUHEHDI K [MaBHOW 3a3eMsioLLLEN
wuHe /3/.
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Puc.2. besonacHas cucmema 3a3eMieHust

OTo cornalleHne MUHUMU3UPYET NOMEXM, BO3HMKAIOLLME OT NPOTEKAHUSI TOKOB MO CUCTEME 3a3eMIIEHNS B
aBapuiHbIX pexumax, obecrneumBas TeM CaMbiM HadexHoe (YHKLMOHMPOBaHNEe 00OopyAoBaHMA U
6esonacHocTb nogen. B aTom criyyae no noBpexaeHHON NuHum ByaeT npoTekaTb CyLeCTBEHHO B0rmbLUmMi
TOK (onpedensieMblii  COMPOTMBMEHWEM NEeTnM  asa-Hynb), YTO MNO3BOMUT  3INEKTPOMArHUTHOMY
pacuenqTento aBTOMAaTMYECKOro BbIKIOYaTeNs ObICTPO OTKMHOYMTL MOBPEXOEHHYIO JUHMIO, a TOK,
NpoTEeKaloLWMIA 3TO KOPOTKOE BPEMSA MO CUCTEME 3a3eMIIeHUs, PaBHOMEPHO pacTeyvyeTcs W He Bbl30BeT
NoSIBMEHNs Nomex bnarogaps HanMuno CUCTEMbl ypaBHUBAHMS MOTEHLMANOB.

HeobxogMMO HamoOMHUTb, YTO MO CUCTEME 3a3eMIIeHMsI B HOPMarbHOM pexume paboTbl HE [OSIKHO
npoTekaTb HUKaKUX TOKOB. TE€M HE MeHee, MMEITCA HECKONBbKO MCTOYHUKOB BEPOSTHOrO NOSIBNEHUS MOMEX
B CUCTEME 3as3eMNeHUd, 3TO MepeHanpsikeHusl, Bbl3BaHHblE MPAMbIMA W/WNW yaaneHHsIMU yaapamu
MOMHMK, a TakKe KOMMyTauussMU B CUCTEME IMNEKTPOCHAbXeHUs, KpoOMe TOro MOryT BO3HWUKaTb
NOBPEXAEHUST B U3MEPUTENbHbIX LENaxX U uensx pernevHon 3awutbl U aBTOMaTWKM. He cTtouT Takke
HeJoOLUEeHMBaTb TOKM YTEYKM Ha METannoOKOHCTPYKUMM M TpybonpoBoabl 3gaHud. Ecnn komnbloTep
HaxogMTCs B NOMELLEHNUN, MO CTEHaM, 3a MOTOSIKOM WIW MOA NOMIOM KOTOPOro NpoxXogaT KabenbHble NTIMHUK
C TOKaMW yTeYKW, BbI3bIBAOLLNE MOBbLILLEHHbIA YPOBEHb MarHUTHOrO Noss, TO M3obpaxeHne Ha MOHUTOpE
MOXET 3aMETHO UCKaXXaTbCs («NNbITb» UMK «4poXaTby»). MI3BECTHbI criyyan, Korga kapTUHKa NoKpbiBaeTcs
LBETHbIMM NATHAMW pasnNU4YHbIX OTTEHKOB, @ UHOrAa n3obpaxeHne NOMTHOCTbI0 UMM YacTUYHO nponagaeT
Ha HECKONbKO CEKYHA, M NosIBNAETCHA BHOBb. ECcTecTBeHHO, paboTtaTh 3a TakuM MOHUTOPOM HEBO3MOXHO U
BpeaHo. MNpoTtekaHne TokoB No cucteme PE 3paHms, a 3HaYUT M NO 3alUTHBIM 3KpaHaM MHTEPMENCHBLIX U
ceTeBblX kabenewm KOMMbIOTEPOB MOXET Bbi3blBaTb COOM U «3aBUCAHUA» KOMMbIOTEPHBIX CEeTEN W
HEBO3MOXHOCTb HOpPMarbHOM pPaboTbl APYroro OUCHOIO U 3NEKTPOHHOro obopypoBaHus. MoaobHble
Npob6nemMbl BO3HUKAIOT U3-3a M3MEHEHMS NOTEHLUMArNa B CUCTEME 3aLLUTHOMO 3a3eMIIEHNs1, KOTopasi B CBOIO
oyepeab sBNSAETCA CMCTEMOM ONOPHOro noTeHumMana ans KOMMnboTEPHON TEXHUKN.

Kpome TOro, nepeHanpsikeHus, Bbl3BaHHbIE MPSAMbIMA WMWK yaaneHHbIMU yaapaMy MOMHWUA, a Takke
KOMMyTaUMsIMXU B CUCTEME 3NEKTPOCHAOXKEHUS!, MOTYT MHULMMPOBATL NMOMEXMW MPOTEKaloLMe No cUcTeme
OMOPHOro NoTeHuUMana 3aaHns, 3T NOMexXn MMEKOT pasHyto YacToTy (oT eaunul 'y oo gecsatkos M) n B
CBA3N C 3TUM B CUCTEME 3a3eMSIEHUH, BbINOSIHEHHOMW MO OLHOTOYEYHOMY MpuHUMNY (puc.2) MoryT
npoTekaTb 3Ha4YUTENbHbIE MOMEXM, Bbl3BaHHbIE PE30HAHCHBIMU ABMEHMUSIMU B 3aLLUTHbIX NPOBOAHMKAX.

[nsa nogaBneHust BbICOKOYACTOTHLIX MOMEX OCHOBHYIO CUCTEMY 3aLLUTHOMO 3a3eMIEHNSI MOXHO AQMOMHATbL
yCTaHoBKOW paboyero (pyHKUMOHanNbHOro) 3asemneHus. OpgHako HeobXxogumo i\ OMHUTb, 4YTO
dyHKUMOHaNbHOE 3a3eMreHne CNy>XuT Tonbko Ana obecneyeHnss paboTbl 060pyaoBaHMSA, HO HU _B-KOEM
crnyyae He anst obecneveHuns anektpobesonacHocTu. MoaToMy ucnonb3oBaTb paboyee 3azemrieHve B
KayecTBe eANHCTBEHHOW CUCTEMbI 3a3eMITEHUSI KATETOPUYECKN 3anpeLLaeTcs.
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ToKHM yTEYKH B 3JIEKTPOYCTAHOBKAX 31aHUU

Lenmp r3nekmpomaznumnoii 6e3onacnocmu
Ilemyxoe B.C. k.m.n., unen IEEE Cokonoe B.A. Mepkynoe A.B. Kpacunoe U.A.

BBeneHune

Poccusi cTonkHynacb C peskMM yxXyAleHUEM COCTOSIHMS WHXEHEPHbIX CUCTEM 30aHUN U COOPYXKEHUN
XWUNOro n omncHoro TMnoB. Ha ¢oHe 3TOro MpoMcxoguT yBenudeHne aHepronoTpebneHusi, BHegpeHue
COBPEMEHHbIX TEXHUYECKUX CUCTEM, paboTalwmnx B aBTOMATUYECKUX pexmmax (BEHTURSALUN,
KOHANLMOHMPOBAHMWS, MNOXapOTYyLUEHUs, AblMoydaneHus Wn T.4.), NOCTOAHHO BO3pacTaeT KOMNn4ecTBO
KOMMbIOTEPHON U  Apyron uUncpoBon OUCHOM U  ObITOBOM TexHWKU. LIeHTp anekTpoMarHMTHON
©e3onacHoCTU yxxe Gornee 7 neT BbINOMHAET SKCMEPTHbIE U TEXHUYECKME paboTbl B XUMbIX U OPUCHBIX
3gaHuax r. Mockebl. CobCTBEHHbIE AaHHbIE, aHanNM3 MaTepuanos, OMy6rIMKOBaHHbIX B OTEYECTBEHHOM U
3apybexxHON Hay4YHO-TEXHUYECKOM NuTepaTtype, a Takke npeaocTaBneHHbiXx MexayHapoaHbiM o6LLLEeCTBOM
WHXXEHEPOB 3NEKTPOTEXHMKN U anekTpoHuku (IEEE), nossonunu BblAennte OCOBEHHOCTUM COCTOSIHUSA
CUCTEM 3reKTPOCHABXEHMSI COBPEMEHHbIX OMWUCHBLIX 3d4aHuin . MOCKBbI, MNpsIMO BRMslOWME Ha
TEXHUYECKYHD MHAPACTPYKTYPY 34aHUA, BKIIOYAA KOMMbHOTEPHOE M KOMMYHMKaLWOHHOE obopynoBaHue,
cucTemy TpybonpoBOAOB 30aHus, a Takke HENoCcpeaCcTBEHHO HAa COCTOSIHME 340POBbA MNOAEN.

MocTtaHoBKa Npobnembl

Mpy NPOEKTMPOBAHUN N MOHTaXe HOBbIX CUCTEM 3IIEKTPOCHAOXEHUS 30aHuUiA, a TakkKe Npu PeKOHCTPYKLUK
CTapblX BHeOpseTcs Tpex- U NATUNPOBOAHas cxeMa NoAKIYeHus anekTpoobopyaoBaHus, TO eCTb
dakTnyeckn K pasHbiIM K HyneBomy paboyeMy MpoBOAHUKaM [00aBnAeTca HyneBOW 3alUUTHbIN
npoBoAdHuK. MNpakTtuyeckn niobas HeoueBuAHas owmbKa B MOAKNHOYEHUWN 3NEKTPOOOOpyAOBaHUST B 3TUX
cxemax (Hamboriee YacTo BCTpevaeTcs nogknoyeHe Hynesoro paboyero NpoBogHMKa K KnemmMe HyneBoro
3aLUUTHOro, M HAOBOPOT, NMMBO NOAKIOYEHNE Mo OAUH KOHTAKTHbLIN 3aXXMM 0B0UX NPOBOAHWKOB) NPUBOAUT
K MOSIBNEHUIO HEKOHTPONMMPYEMOro pacTekaHus TOKOB MO METannoKOHCTPYKUMAM U Tpybonposogam
cucTeM BOAoOCHabxeHust WM oTonneHus 3gaHvi  (puc.1, 2). Takum o6pasom, owubkM MOHTaxa
3NEKTPOYCTAHOBOK 3A4aHUN MOXHO CYMTaTb OCHOBHOW MPUYMHOM BO3HUKHOBEHUS TOKOB YTEUKN.

MoMMMO OLLMBOK MOHTaXa CyLLLeCTBYET pagd APYrvX MPUYMH, NPUBOAALLMX K BO3HUKHOBEHWI), TOKOB YTEeUKN:
e MoBpexaeHWe U3oNALMK HyneBbIX paGounx NMpPOBOAHMKOB, KOTOPOE MOXET MPOUCXOAUTb NGO K3-
3a neperpesa nocrnegHunx, NMGo B pesynbTate MexaHUYeCcKUX NoBpPeXaeHt;
e yXyALIEHWE COCTOSHUA KOHTaKTHbIX COeAMHEHUIA B LieNax HyneBbiX paBGounx-npoBOAHKOB;
e OBpEXAEHVE M30MALMUN SNEKTPONoTpeGUTENEeN.
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Puc.2.HenipasunbHoe nodkoyYeHue Hyrneeozo paboyezo U Hyrnegozo 3au,umHozo rnpo8ooHUKO8
MocneAcTBMA HaNM4UA TOKOB YTEUYKU B 3NIeKTPOYCTaHOBKAX 34aHUA
MarHMTHble NoNsA NPOMbILLIIEHHOW YacTOThbl

TOKM yTEUKM BIMSIOT HE TOSMbKO Ha MHXEHEPHbIE CUCTEMBI 34aHMS U KOMNbIOTEPHOE 06opyaoBaHME, HO U
OKasblBalOT HeraTMBHOE BO3AENCTBME Ha 340poBbe nwogen. WM3BeCcTHO, 4YTO MarHUTHOEe Mone B
OKpY>KaloLEeM MPOCTPaHCTBE CO34aeTcs NPOBOAHMKAMM C TOKOM. Takmm obpasom, npuymHa MnosiBreHUs
MarHUTHbIX nofnen npombiwrneHHon dactotel (MMM [MY) B6GRM3M cuMNoBLIX  TpaHCHOPMaTOPOB,
anekTpoaBuraTenen, pacnpeaenutenbHbIX YCTPOUCTB oveBugHa.

YCTaHOBMNEHO, YTO UCTOYHUKAMMN IMEKTPOMArHUTHOMO 3arpsA3HEHUs! B MPOMbILIMEHHBIX 1 XUNbIX _3AaHNUAX,
KpOMe MapasnTHOro U3MNy4YeHus aNeKTPOMarHUTHOrO Nonsa pasnu4yHbiMK Npubopamu, ABNAeTCA NpoTeEKaHe
MOCTOSIHHLIX U MEePeMEHHbIX TOKOB MO METarnroKOHCTPYKLUMAM M TpyBonpoBOAHbIM CUCTEMaM 34aHWIA;
MCTOYHMKAMK TakmMxX TOKOB MpaKTUYecKn Bcerga ABMATCA CUCTEMb IMNEKTPOCHAGKEHNA TUX XKe 30aHWNA.
Kpome Toro, 13 aneKkTpoTeXHUKM XOPOLLO U3BECTHO, YTO CyMMApPHbIA TOK MO MIMHUSAM NUTAHUA OAHOMa3HbIX
N TpexdasHbIX Harpy3ok Npu OTCYTCTBUM TOKOB YTEYKN TOXOECTBEHHO paBeH HyMto, M MarHUTHoe mone,

8
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co3faBaeMoe npoTekalowmnMm B Takux (6e3 yTeyek) KabemnbHbIX MUHMSX TOKaMW Ha yaaneHun OT HuX
6onee 15-20 cm, Takke NpeHebpeXMmMo Mano.

Mpun nosiBneHun B kabenbHOM NUHUM TOKa YTEYKN MMEHHO 3TOT TOK CO3AET B OKPY)KatoLLLEM NPOCTPaHCTBE
MarHWTHOE nore, MeArneHHo YyObiBalollee C yBENUYeHWeM pacCTOsIHUS OT paccmaTpuBaeMoro kabens.
[Onarpamma Ha pucyHke 3 unnocTpupyeT pesynbTaTtbl aHanmsa cneumanuctamm LUOMB xapaktepuctuk
nctoyHmkoB Ml MY, coenaHHble Ha OcHOBE COBCTBEHHbIX AaHHbIX 3a nepuog 1997-2002 rr.

[m] BEI3.'.'|'!,I'LIJHI:IE NHHHK

ANEKTPONEpE 34K
B PacnpeaenmTentHEES %
VETpORGTE W K310AH3A FEWHTE
4% 1%
O TpaHcopMaTopHElS

NoACTAHLKM
T

B Patioyes mecto
10°%

O hlrannokoHoTpyKLpM
3A3HNH, TPy BonpoE o0

107% O KafeneHeE NMHKK G

TOKIMH W TEUKH
Gl %

Puc. 3. PacnpedeneHue ucmo4yHUKo8 no murnam om obuwiezo Yucna obcriedo8aHHbIX MOMeUweHUU
BnusiHne aneKTpoMarHUTHbIX Nosier Ha 340pOoBbLE Naen

"Mpepnonaraetcs, 4YTO MeOUUMHCKWE MNOCMencTBUs, TakMe Kak 3aboneBaHWsi pakoM, W3MEHEHUs B
noeedeHun, NoTepst NaMsTh, U MHOTMe OPYrMe COCTOSIHUS, BKIOYas poCT Yncna camoybuiicTe, siBNSOTCS
pe3ynbTaTtoM BO3AENCTBUSI INEKTPOMAarHUTHbIX nonen” (M3 obocHoBaHua MexagyHapogHOM Hay4HOM
nporpammbl (1996 2005 rr.) BcemupHon opraHusauum 3gpaBooxpaHeHuss (BO3) no Guonornyeckomy
pencteuo  3MI). TNo pesynbTataM WCCNEeLOBaHWMA, BbIMNOMHEHHbIX HaWWMW  cneuynanuctamum B
nomeLleHnsax oUCHOro Tuna, ocHaweHHbIX NM3BM, Ha paboumx mectax nepcoHana B 70 % cnydaes
Habntoganock NpeBbILEHNE HOPMAaTUBHLIX YPOBHEW MO anekTpudeckomy nomto B 1,5 10 pas, a no
MarHuTHomy nosnto B 2 40 pas. YuuTbiBas NoTeHUManbHyto onacHocTb IMI ana 3qopoBbs HaceneHus, B
Hawen cTpaHe paspaboTaHbl M BBeAeHbl B AencTBue CaHuWTapHble HOPMbl, MO psiny MNapameTpoB
SABMAIOLLNECH CaMbIMM XKXECTKMMU B MUPE.

BnusHue 3MI1 Ha kKoMNbIOTEpHOE 06opyaOBaHUe

Ecnn nepcoHanbHbIN KOMMNbIOTEP HaxXOO4UTCS B MOMELLEHUW, NO CTEHaM, 3a MOTOSMIKOM UMW NOA MOfiom
KOTOPOro NpOXoAsT KabGenbHble NMHUM C TOKaMK YTEYKW, Bbi3blBalOLLME MOBLILLIEHHbIA YPOBEHb MArHUTHOTO
nonsi, To M3obpaxeHne Ha BUOEOMOHUTOPE MOXET 3aMeTHO uckakaTtbcs ("MnbiTh" vnn "gpoxarb”).
M3BeCTHbl criyyau, Korga pacTp MNOKPbIBAETCS LBETHbIMM NATHAMU pasnU4YHbIX OTTEHKOB, a MHoraa
n3obpakeHne MONHOCTBIO WM YacTUYHO MponadaeT Ha HECKONbKO CEeKyHA, W MOSIBNSIeTCsl BHOBE.
OuyeBugHO, 4YTO paboTaTb 3a TakMM MOHUTOPOM HEBO3MOXHO W BpegHo. CnegyeT 3ameTuTb, YTO B
cooTBeTCTBMU ¢ TpeboBaHusMn CaHlnH 2.2.2.542-96 "TurneHnyeckme TpeboBaHUSA K BMAEOAUCTENHBLIM
TepMuHanam, nepcoHanbHbIM  3MEKTPOHHO-BLIYUCIIUTENBHBIM  MalwnHaM 1 ,OpraHusauun  pabotb!”
npegenbHo AONYCTUMOE 3HadeHue MNIOTHOCTU MarHUTHOrO MOTOKa, CO34aBaeMoro KOMMbKTEPOM, Ha
paboyem MecTe nonb3oBaTens He OOMKHO npesbiwaTth 0,25 MKTN B AnanasoHe Yactot 5-2000 Iy, T.e.
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Hanuume "gpoxaHusa" M3o0pakeHWs BUOEOMOHUTOPA CBMOETENbCTBYET O KaK MUHUMYM 2-4-X KpaTHOM
NpPeBbILLEHUN AaHHbIX TpeOOBaHWNA.

MomMumMo "apoxaHusa" n3obpaxeHnsi, MarHUTHOE More, BbI3BAHHOE TOKaMu YTeYKM Mo KabenbHbIM MUHUAM,
a TakKe MpoTeKaHMeM TOKOB MO MEeTarnnoKOHCTPYKLMSAM U TpyGonpoBoaamM 34aHust, Npu onpeaeneHHbIX
YCMOBUSAX MOXET WHOYLUMPOBaTb B MPOBOAHMKAX WHMOPMALMOHHLIX Kabenei nepeMeHHble TOKM
MPOMBILLIEHHON YacToTbl. Takum obpas3om, Aake Mpy MPaBUIbHO BbIMOMHEHHOW CUCTEME 3a3eMIleHust
MHPOPMAaLIMOHHOrO 0BOpPYAOBaHNA, B npedenax Kakoro-nvmbo, OTAeNnbHO B3ATOro yyacTka NoKarnbHOM
BbIYMCMNTENbHOW CETU, HamnUYMe BbILLEONUCaHHbIX NPOBNemM B APYrMX YacTax 3oaHus ¢ GOonbLUON aonedn
BEPOATHOCTLIO MOXET NMPUBECTU K c60sIM B paboTe NHPOPMALMOHHBIX Y KOMMLIOTEPHBLIX CUCTEM MO BCEMY
30aHuio.

lMpoTekaHWe TOKOB MO CUCTEME 3a3eMSIeHWUs 3[0aHus, a 3Ha4YUT U MO OCHOBHOW CUCTEME YypaBHUBAHUS
NoTEeHUMarnoB Takke NPUBOAMUT K psay HeraTMBHbIX MOCAEACTBUN, Kak Ofs KOMMbIOTEPHbIX CUCTEM, TaK U
ONs1 CUCTEM 3neKTpocHabXeHust B Lienom. MocKonbKy B OCHOBHYKO CUCTEMY YpaBHUBAHWS NOTEHLManoB
BXOOAT HyneBble 3awmTHble (PE) NpoBOAHMKM, MeTannmyeckne Tpyobl BCEX UHXEHEPHbLIX KOMMYHUKALUIA,
MeTannuyeckMe 4acTu Kapkaca 3faHus, 3aseMnsiollee YCTPOWCTBO MOSHME3aLnThbl, MeTannuyeckme
060M0YKN TENEKOMMYHMKALIMOHHBIX kKabernewn, To MpoTeKkaHWe Mo HAM NePEeMEHHbIX TOKOB MOXET Bbl3blBaTb
cbon 1 "3aBMCaHMA" KOMMbIOTEPHbIX CETEN, MOSsIBNEHUss TOKOB MOMEX MO WHTEPMENCHbIM,
MHAOPMALMOHHBIM W CUrHanbHbIM Kabenam, a Takke HEBO3MOXHOCTb HOpMarbHOW paboTbl Apyroro
0OMCHOro N ANEKTPOHHOrO 0bopyaoBaHua (puc.4.)

Puc.4. Tok no uHmepgelicHomy rpuHmepHomy Kabeso napasnnensHozo (LPT) nopma

BnunaHne ToOKOB YTE€YKM Ha BbINOJIHEHNE COBpPEMEHHbIX Tpe6OBaHMl71 no obecneyeHuto noXxapo- "
S.I'IeKTpO6e3OI'IaCHOCTVI B 30aHUNAX

Hanuune TOKOB yTeuku Mo kaberbHbIM NMHUAM He MO3BOSMSET UCMONb30BaTb COBPEMEHHbIE CPEACTBa
obecrneyveHns NoxapHOW N aneKkTpob6e3onacHOCTM - YCTPOMCTBA 3aLUUTHOrO OTKIOYEHUS, npeanucaHHble
FocypapcTBeHHbIMM  CcTaHOapTamu Poccuiickon  ®epepauum, WNHCTPYKTUBHBIMA nMcbmamm
"naBrocaHeproHaasopa PP v MaBHOro ynpaeneHus rocyaapCTBEHHOW NPOTUBONOXapHOW cnyx6bl MUC
Poccun.

C 1 mona 2000 r. BBegeHo B Aencteme Hosoe (7 usgaHue) pasgena 6 nrnae 7.1 u 7.2 pasgena 7 1"Mpasun
yCTponcTBa anekTpoycTaHoBok (MMY3J)". B yacTHOCTW, B HEM yKa3blBaeTCsl HAa HEOOXOAMMOCTb YCTaHOBKM
YCTPOMCTB 3alUMTHOro OTKNIOYEeHUs, obecneumBatowmx TpeOyeMblll B HacTosILEe BPeEMS YpPOBEHb
obecrneyveHns anekTpo- 1 noxapobesonacHOCTH, W, kak CcrieacTBUE 3TOr0, HEAOMYCTUMOCTb HAINYNS TOKOB
YyTEYKM B CUCTEMAX ANEKTPOCHAOXKEHNST 30aHNIA.
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Koppo3uoHHoe aeiicTBME TOKOB yTeUKU

[elicTBMe TOKOB YTEYKM Ha TpyOOnNpoBOAHbIE CUCTEMbI NMPUBOAUT K TEM XKE MNOCNEACTBMSIM, 4TO W
KOPPO3NOHHOE OENCTBUE NOCTOSHHBIX U NepeMeHHbIX Gryxaarowwmnx Toko. B nepmog ¢ 1996 no 2002 roa
ObINIM  BbINOMHEHBbI MpAMbIE ocuMnnorpaduyeckme M3MepeHUs TOKOB, MpPOTEKalLWmX MO BHYTPEHHUM
TpybonpoBogam cuctemM OTONMEHMS U BOLOCHabXeHusa 3aaHui Ha 6onee yem 200 obbekTax r. Mocksbl. B
xofe pabot 6bIno 3acmMKCMpoBaHO, YTO NO TpybonpoBodamM NPOTEKAOT NepPeMEHHbIE TOKU MPOMbILLIIEHHOMN
yactoTbl ¢ oT 0,1 go 18,2 A, pacnpegeneHne TOKOB NpMBEAEHO Ha puC. 5.

20 A TTTTEE———
£ 254
i 20|

15

10

Komrier 0 3en1ep

0O 2 4 6 8 1012 14 16 18 20 Tox, A

Puc. 5. l'ucmoepamma pacripedernieHusi 3apeaucmpuposaHHbIX MOKO8 10 8HymMpeHHUM mpybornposodam
30aHuli (ecezo 2095 usmepeHud).

Ha ocHoBaHWM coBCTBEHHBIX AaHHbIX, @ Takke aKCnepTHbIX 3akntodeHuin Beepoccumnckoro HAN Kopposun
n Accounaumm pas3paboTyMKoB U NPOU3BOAUTENEN CpeacTB MPOTUBOKOPPO3MOHHON 3aluTbl And
TonnuBHo-aHepreTuyeckoro komnnekca (KAPTOK) [6,7], MOXHO caenaTb BbiBO4 O MPSMON Koppensauuu
MeXOy CKOPOCTbIO KOPPO3WUM BHYTPEHHWUX TPyBOMPOBOAOB 34aHWN M BEMWYUMHOM NPOTEKaKLWUX N0 HUM
nepeMeHHbIX U MOCTOAHHBLIX TOKOB.

B nocnegHee Bpemsi C LENblO UCKIOYEHUS KOPPO3NOHHOIO NOBPEXOEHUS BHYTPEHHUX TpybornpoBoaos
3[0aHU HaMmeTunacb TEHOEHUMS MO 3aMeHe MeTanmnuMyeckux BogomnpoBOAHbIX Tpy6 Ha nnacTtukosble. Mo
3TOMY NOBOAY HEOBXO0OMMO BbICKasaTb criegytoLmne coobpaxeHns:
MpUYNHON YCKOPEHHOW TOYEeYHOWM (MUTTUHrOBOW) koppo3un Tpyd B 98 % cnyyaeB sBnsieTcs
npoTekaHne no HMM TOKa, TO ecTb TpyObl [Ae-hakTo HABNATCA 3NEMEHTaMU CUCTEMbI
3NEKTPOCHA0XEHMUS.

2. Mpn 3ameHe MeTannunyecknx TPyO Ha NMNacTUKOBbIE pellaeTcs BOMPOC 06 YCTpaHeHUM WX
3NEKTPOXUMUYECKON KOPPO3UWN, HO OLHOBPEMEHHO MOXET CyLLEeCTBEHHO BO3pacTW Harpyska Ha
HyneBble paboyne MPOBOAHMKM U B 3HAYUTENbHOW CTENEHM YBEMWUYUTBLCA COMPOTMBMEHWE NETMN
"¢hasa-Honb", YTO NPMBOANT K YMEHBLLEHWNIO BENNYUHBI TOKOB KOPOTKOIO 3aMblKaHUS.

3. BblweykasaHHble  0OCTOATENbLCTBA  MOFYT  MNPUMBECTM K HEOQOMYCTMMOMY  YBENUYEHUIO
COMPOTMBMEHNSI U/UNN OTFOPaHMIO HYNEBbIX Paboynx NPOBOAHUKOB, BCIEACTBUE YEro HanpsbkeHne
y notpebuTenen HaummeHee HarpyxeHHblX a3 pe3ko BO3pacTaeT, YTO 3a4acTyl MpUBOAUT K
BbIXOAY M3 CTPOSA 3MeKTPOOBOpYyAOBaHNSA U NoXapaM.

4. Tpu yBenuuyeHun conpoTuBMeHus neTnu "dasa-Homb" BO3MOXHO HecpabaTbiBaHME YCTPOWCTB
3alUNTLl OT KOPOTKUX 3aMblKaHU (aBTOMAaTMYECKUX BbIKMoYaTenen) BCreacTBve BO3HUKLLErO
nocrne 3aMeHbl TPyO HECOOTBETCTBUS YCTAaBOK aBTOMATUYECKMX BbIKMOYaTeNen n yMeHbLUNBLLIMXCS
BEMWUYMH TOKOB KOPOTKOIO 3aMblKaHMs.

nya nonyckaet ucnonb3oBaHMe BOOOMPOBOAHBLIX pr6 B Ka4yecCcTtBe 3allUTHOro 3a3emndaroLiero
npoBOAHUKA. nOSTOMy B Liensx obecneyeHus SJ'IeKTpO6e3OI'IaCHOCTM npun 3amMmeHe MeTaninyeckux pr6 Ha
nnacTukoBble Tpe6yeTc9| 0COBGEHHO TLlaTenbHas npoBepka Hanndna 3aseMrieHuda. M 3aHyneHuma wu
n3mepeHunsa BenninHbl CONpoTUBNEHNA B 3TUX Liendx.

TexHUYecKue n IKOHOMUYECKMe acneKTbl pelweHusn I1p06ﬂeMbl

Mbl BUOUM, 4YTO BOMPOC BO3HMKHOBEHMSI TOKOB YTEYKW 3aTparvBaeT Lenblidi KOMMNNeKC Kak WHXeHepHO-
TEXHUYECKUX npobnem, Tak n NpobneM, cBsi3aHHbIX CO 340POBLEM ftoaen. IMeHHO No3ToMy HECOXOAMMO
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I'IpOCbeCCMOHaJ'IbHO nogxoauTb K UX paCcCMOTPEHUIO, conocTaBnAAa BCe BO3SMOXHbIE BapuaHTbl pelleHna B
TEXHUYECKOM MniaHe N C TOYKN 3peHnsa 3KOHOMMUYECKOM LLenecoo6pasHocm.

PaccmoTpum HarnsgHbin npumep. Kak npasuno, npy BbIBNEHUM WUCTOYHMKA MOBBILUIEHHOMO YPOBHS
MarHUTHOro Nosis NepPBOK peakumnen SBnsSeTCs xenaHme "3askpaHnpoBaTtb" UCTOYHMK. OgHAKO Ha NpakTuke
MarHUTHOE 3KpaHUpoBaHWE MPEeACTaBNsAEeT AOCTAaTOYHO CIOXHYK MHXEHEePHO-TEXHMYECKYIO 3adady, HO
npuHUMNManbHO pelwaemyto. Ons peanu3auum atoro cnocoba HeoOBXOAUMO BbINOMHUTL ANUTENbHbIN
MOHUTOPUHI BESIMYUH MAIOTHOCTU MarHUTHOrO MOoTOKa B MOMeLeHUsX. 3aTeM Mo MOSyYEeHHbIM [aHHbIM
paccuuTaTtb napaMeTpbl MarHUTHOrO 3kpaHa. K coxaneHuto, B HacTosiiee BpeMsa B Poccun matepuansl
AN SKpaHUPOBaHWUSE MarHUTHOMO MOMA He BbIMyCKaloTCS.

[nsa Toro, 4To6bl BLINONHUTE MArHUTHOE 3KPaAHUPOBaHWE yvacTka kabenbHOM NUHUKM gnnHonm 50 M ¢ TOKOM
yTedkn 0o 10 A M CHM3UTb BENUYMHBLI MAOTHOCTM MarHUTHOrO MoTOKa, HeobXOo4MMO M3rOTOBWUTL 3KpaH
nnowagpto 550 kB. M. Tonbko 3akynoyHas CTOMMOCTb MaTtepuana ans akpaHa coctasuT 203500,00
ponnapos CLUA. [lononHuTenbHO Hago y4ecTb 3aTpaThl Ha NpeanpoekTHoe obcnefoBaHne NOMELLEHNS U
NPOEKTMPOBaHNE 3KpaHa, ero AOCTaBKy, TAMOXEHHYI0 OYMCTKY U MOHTaX, KOTOpLIA 3anmeT nopsaka 1-2
MecsileB nNpW MOMHOW OCTaHOBKe paboTbl B paccMaTtpuBaemMom foMeleHnt. Takmm  obpasom,
3KpaHMPOBaHNE MarHUTHLIX MOSEN, B YCNOBUSX HalLel CTpaHbl, SBMASETCS 3KOHOMWYECKN HEBbLIrOOHbIM
MeponpusaTHEM.

Ans pelweHus npoGriembl B BbILLEONUCAHHOW CUTyauun Haubonee pauvoHanbHbIM MEeTOAOM SABMAeTCs
YMEHbLUEHNE CO3AaloLLEero MarHATHoOe rosie Toka, T.e. YCTpaHeHue camoi NepBONpUYUHbLL. ITOT crnocob
TpebyeT AMarHOCTUKM CUCTEMbI SNIEKTPOCHaBXeHUs 34aHus, a UMEHHO 06CrnefoBaHe CUCTEM 3aLUMTHOTO
3a3eMreHnss U 3aHyneHuss U nocreaylowmux paboT no o6HapYKEHUID U YCTPaHEeHMIO TOKOB YTEYKM Ha
MEeTarnnoKOHCTPYKLMM 1 TpyGONpOBOAbI.

B coOTBETCTBUM C OTEYECTBEHHON W MEXOYHapOAHOW HOpPMaTMBHOW [OOKYMEHTauuen, a Takke
OCHOBLIBasiCb Ha OOMbLIOM MpPaKTUYECKOM OfbiTe paboTbl MO YCTPAHEHMIO TOKOB YTEYKUM, MOXKHO
NPeanoXnTb CregyoLlmne TeEXHUYEeCKne MeponpusaiTms:
1. Onpegenuntb Hauboriee BEPOSATHbIE WUCTOMHWKM TOKOB W BO3MOXHOCTM WX MonagaHust Ha
MeTannoKOHCTPYKLMKN N TPyGONpOoBOAbI 30aHus.
2. BbINOMHUTL KOMMEKC paboT MO BLISIBIIEHNIO U YCTPAHEHWNIO TOKOB YTEUKN.
3. [MpoBecTu NOMHLIN KOMMNMNEKC CTaHOAPTHLIX MPOBEPOK 3M1EKTPOYCTAHOBKN 30aHUs.
4. BbINOMHWUTL NPOBEPKY HaNU4usl, NPaBUITbHOCTM BbIOOpa CEYEHUN U MOHTaXa HyneBbIX 3aLUUTHbIX
NPOBOAHMKOB.
5. B uensix HegonyLeHNss BO3HUKHOBEHNSI TOKOB YTEYKN N obBecneyvyeHns coBpeMeHHbIX TpeboBaHun
Mo noxapo - u anekTpobesonacHoCcTM pa3paboTaTb NPOEKT YCTAHOBKW YCTPOWCTB 3aLLMTHOrO
oTkntoyeHns (Y30).

TepmuHbl 1 onpegenenus (FTOCT P 50571.1-93)

e TOK yTe4YkM — TOK, KOTOpbIN MpoTekaeT B 3eMM0 UMW Ha CTOPOHHME MPOBOASLWME 4acTu B
3NEKTPUYECKU HEMOBPEXAEHHON Lienw.

o CTOpoOHHAS npoBoAsWas YacTb — MpoBOAsLWlas YacTb, KOTOpas He SABNSEeTCd 4acTblo
3MNEKTPOYCTaHOBKN, B TOM YWCNE METarnfoKOHCTPYKUUN 30aHUA, MeTannuMyeckue rasoBble CeTy,
Bogonposod, TPyObl OTONMEHUS U T.N. U HE3NeKTpU4eckne annapatbl, dneKTpudecku
NpuUcOeOUHEHHbIE K HUM (paguaTtopbl, HE3NeKTpuyeckue MnAuUTbl AnS NPUroTOBAEHMS MULLN,
PakoBUHbI U T.M.), NOMbI, CTEHbI U3 HEU3ONALMOHHOIO MaTepunana.

e 3aluTHOe 3a3eMreHue — 3a3eMrieHne, BbINoMnHIEeMOoe B Liensx anekTpobe3onacHoOCTU.

e Hyneson 3awuTtHbIn (PE) npoBOogHMK — 3alUMTHBLIN NPOBOAHMK B 3neKTpoycTaHoBkax Ao 1 kB,
npegHasHadeHHbId Ang NpUcoeguUHEHUs OTKPbITbIX NPOBOAAWMX YacTel K rmnyxo3aseMrieHHOW
HenTpanu UCTOYHUKa NUTaHNS.

e Paboyee 3asemneHne — 3a3eMrieHNe TOYKU UIM TOYEK TOKOBeOYLLMX YacTeWn 3reKTpoyCTaHOBKM,
BbINOMHsemMoe ans obecneyeHns paboTbl SNEKTPOYCTaHOBKM (HE B LieNsaxX 3aneKkTpobe3onacHOCTI).

e Hyneson pabounii (N) npoBOOHUK — NPOBOOHUK B aNeKTpoycTaHoBKax Ao 1 kB, mpegHasHavyeHHbIN
ONA  NUTaHWs  3NEKTPONPUEMHUKOB W COEOUHEHHbIM C  [NyX03as3eMfIeHHOW HerTparibio
TpaHcopmaTopa Unmn reHepaTtopa B ceTsax TpexdasHoro Toka.
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UcTtouHuk nHdopmauum: http://energyua.com/

AHOMAaJIbHbIE TOKH YTEYKH
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doTo: http://yanviktor.narod.ru/
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Kak nojqyuyntb He00X0AMMYIO0 JIEKTPUUYECKY IO
MOIIHOCTb JIJI COBPEMEHHOI0 KOTTe/IKa?

Kak nony4yntb HeoGXoAuUMYIO 3NEKTPUYECKYH) MOLIHOCTb AN COBPEMEHHOro Kotremxa? B kakue
MHCTaHUMU cnepyeT o6paTUTbCs, YTOObl 0ochopMUTL BCHO Tpebyemyro AOKYyMeHTauu? YT1o MOXHO
M HY)XHO caenatb Ansi TOro, YToobl B JOM GecnpensaTCTBEHHO NOocTynano TpebyemMoe KOnM4ecTBO
ANeKTPo3Heprumn?

C 4ero O06ObMHO HauYMHAOT MOAM, Xenawliue
noctpoutb gom? C Bblbopa wMecta Oyagywero
Xutenbctsa. MNMoHATHO, XO4eTcs UMeTb PSiAOM U fec, u
peky, u none. MHorne coBepwawT  MNOKYMKy
3eMenbHOro yyacTka, PyKOBOACTBYsiICb amouusimu. U
NUWb 3aTeM cTankuearTcs ¢ npobrnemon npoBeaeHUst
KOMMYHUKaLMA. BbIICHAETCS, YTO MECTHbIA NOCTaBLLUK
SMEeKTPO3HEprum B COCTOSIHUM BblOENUTbL
paspeLlléHHYI0 MOLLHOCTb, [OCTaTOYHyl0 pa3Be 4To
Ans OCBELUEHUs  [ayHOro  [OMMKa, HO  He
COBPEMEHHOTO 3aropoAHOro KoTTeaxka.

Mpobnembl BO3HWKAOT M3-3a TOro, YTO OydyluMe 3acTpOWMWMKM NNoxo npedctaensioT cebe
3akoHOOaTeNbCTBO, CTaHAapTbl, CTPOWUTENbHbIE HOPMbI M MpaBuia M 3a4acTyld pacCyXgalT «Mo
MOHATUSAIM»: MOJT, «3NIEKTPUK—HE NPOKYPOP, C HAM BCEraa AOroBOPUTLCA MOXHOY». PasoyapoBaHue xo3sies
Tem roplue, Yem 6onblue OWMGOK B AaHHOM HamnpaBfeHWM OHW COBEPLUAOT, MOCKOMbKY KaXdas M3 HUX
o6opaymBaeTcs CyLLECTBEHHLIMU N3OepXKaMu.

FopaveB y3en anekTpocHabxeHus

Mepen npuobpeTeHvemM y4dacTka M CTPOUTENBCTBOM HOBOTO AOMa CriegyeT BbIICHUTb, €CTb N B
Gnwkanwen okpyre UHXeHepHble KOMMYHUKaUUKW. OneKkTpuyeckne cetm CTosIT 34ecb Ha NepBOM MecTe,
notomy 4To 06e3 aneKkTpuM4ecTBa He MOCTPOULLbL [OM, HE Hakayaelb BOAY W He MNouvMTaellb KHUDKKY.
Ha aTOT CrnoXHbI BONpoc AaéTcs NPOCTOM OTBET B TOM Crly4yae, ecriv o0 Bac No3aboTUNnch 1 BbICTPOUNK
KOTTEAXHbIA MOCENOK C HeobxoAuMbIM WHXeHepHbIM obecrnedyeHnem. B nogobHbIX COBPEMEHHbIX
noceneHusix, Ha cneumanbHO OTBEAEHHON TEPPUTOPUU, aAMUHUCTPALMEN NN 3aCTPONLLMKAMM CTaBUTCSA
noAcTaHumMsa ¢ OOHUM UNKU OBYMSI CUITOBbIMU TpaHcdopMaTopaMm pacHETHOM MOLLHOCTU, Hanpumep 630
kKBA, ona npeobpasoBaHus 6-10 kB HanpsxeHus B 220-380 B. MNMopoOHoe TexHuMYeckoe pelleHue
nossonsiet obecrneyntb Ao 50 koTTemken nnowagbio oT 250 go 400 m2 no 30-50 kBT mowHocCTW.
BonbLUMHCTBO NOKynaeT y4acTkn nNnbo «B noney, NMnbo B AaBHO OpraHM30BaHHLIX CoobLlecTBax—cénax,
nocénkax, CafoBbIX ToBapuLlecTBax U T. N. Y cocegen unu B LeHTpansHon cnpasovHon OAO (Hanpumep,
MocaHepro) MOXHO CMpOCUTb, B YbEN HOPUCOUKUMM HaxogouTca Baw Hagen. Kakas myHuumnanbHas unu
pavioHHas ceTeBasl OpraHM3auusi AeWCTBYET B BalleM pervoHe. HauvanbHUK (OUMPEKTop) wunu rraBHbIn
NH)XXeHep 3TON opraHM3auuu BriageeT MHopMauuelt B NOfHOW Mepe, Tak YTo cnegyeT obpaTtuTbest K HAM
(N0 NPUEMHBIM AHSAM M 4Yacam) U BbIACHUTb BO3MOXHOCTb MOAKMHYEHUS] K 3MNEKTPOCETUM U YPOBEHb
OOCTYMHOM MOLLHOCTU U OLIEHUTb PUHAHCOBbIE 3aTpaThbl. bornee TOYHO MPOKOHCYMNbTMPOBATbL BAC CMOryT
crneumanncTbl B NPOM3BOACTBEHHO-TEXHUYECKMX oTaenax (MTO) panoHHbIX UM MyHUUMNAnbHbIX CETEN.
VIMEHHO OHM HEenocpeaCTBEHHO FOTOBAT YNCTbIE TEKCTbI TEXHUYECKMX YCNOBUMN.

Cym.eCTByeT HeCKOJIbKO CLeHapueB noaBeneHUA 3NIeKTpu4yecTBa K KOTTeQxXxy:

e WpeanbHbIN — uMelOWAAca «nocenkoBas» (YCroBHO) ceTb C HanpshkeHueM -8o~0,4“kBA~ B
XOpOLUEM COCTOSIHMM K no3sonsieT 6e3 npobnem nogknountb K Hel o 30 kBT mowHocTn OT
Gnukanwen onopsl.

e CpenHecTaTUCTUYECKUM - 3reKTpPoceTb €CTb, HO MOLLHOCTb MOACTaHUMM McHeprnaHa, U OHa
paboTaeT Ha npegene BO3MOXHOCTU. KauyecTBO 3neKTpO3Heprum HU3Koe = HanpsikeHne B OHWU U
Yacbl nNuk He pocturaet 220 B, a Baw gom, ckopee Bcero, OyaeT . CTosATb HE NepBbiM OT
noactaHumn. bonblwe 3 kBT gons oceelleHMst N paboTbl TerneBusopa BamM HE BbIAENAT, a ecnuv
4anyT, TO NpUAETCA MeHATbL NPOBOAA Ha Apyrue, ¢ 6oNbLUNM CEYEHNEM.
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o Pepnkun — coceq HegaBHO noctpoun cebe NoACTaHLMIO, B KOTOPOW CTOUT TpaHcdopmaTop Ha 250
KBA, 1 BaM C y40BONbCTBMEM MO3BOMAT NOOKIMIOMUTLCS.

o Xyawun — pgo OGnwkanwen noacTtaHuMM Oonblue KUNoOMeTpa, W NpoBegeHue oT Heé
HW3KOBOMNbTHON NWHWMM anekTponepenady He3(EKTUBHO - Ha «KOHUEe» OyaeT HeaocTaToyHoe
HanpsbkeHue. Kak npaBumno, eqUHCTBEHHbINA BbIXOL U3 CIOXMBLUENCS CUTyaL MU - LOPOrocTosiee
CTPOUTENBLCTBO COOCTBEHHON NOACTaHLMN.

B nepBom cnydyae cuyuTaiTe, YTO BaMm MOBE3No, U CMENO MOKynanTe y4acTOK UMW CTPOMTe AOM, Hayas
npoueaypy odOpPMMeHNss OOKYMEHTOB Ha COGCTBEHHOCTb. B cambiX pacnpoCTpaHEHHbIX Crydasnx
(cpeoHecTaTUCTMYECKOM W XyALleM) crieqyeT Kpenko noaymaThb, MOroBOpUTL C BbileykasaHHbIMU NoAbMU,
OLIEHUTb (B CTOMNBMK) BO3MOXHbIE U3AEPXKKM (O HUX HUPKE) M NLLL MOTOM MPUHUMATL PeLEHNe O NMOKYMNKe U
cTpouTenbCcTBe. A Y)X €Cnn Bbl repoil MocnegHero cLeHapus, NouHTepecymTech, B YbE€M BrnageHun
noAcTaHUMs—coce[a, paloHHbIX UM MyHULMNanbHbIX ceTei. Ecnu Bnageneu—cocea, To aKcnnyaTauuio
M PEMOHT nuTalolle BeTKM OH MPOBOAMT 3a CBOM CYET MO [OOroBOPY C MECTHOW UMM CTOPOHHEMN
opraHusauveii. Torga cuyéTuyMK HaxoAuTca Ha nodcTaHuuu. CnenosaTenbHO, cocel MMeeT MpaBo
AVKTOBaTb CBOW YCMOBUS, BpaThb C Bac AeHbM 1 B NepCcrneKkT1Be MOXeT OTPYyOUTb Baluy NpoBoAa B MOMEHT
BHe3anHo cry4mBsLIerocs ymorioMmellaTenscrea. [enanTte BbiBOAbI.

C Hawen TOYKM 3peHud, nydwe, ecnu CobCTBEHHOCTb HaxOAWUTCA B pyKax MyHMUMNANoB uWnu
pacnpefenuTenbHbIX ceTeil (nocrnegHee BCTPevaeTcsl OOCTAaTOMHO Pefko B CBSA3KM CO  CIIOXKHOCTbIO
topuandeckoro ochopmneHuns). OHM MOryT 3akmnoyuTb C BaMu AOroBop Hanpsimyto, 6e3 nocpegHuyecTsa
cocepa. «CeTtn» NpoBOAAT NpodunakTnyeckoe obcnyxuBaHWe, PEMOHT, U HUKTO, KPOMe HuX, He Byaet
uveTb npaBa nNpubNu3nUTLCA K TpaHcdopmaTtopHou Oyake, Aake ecnu oHa HaxoguTcd Ha Ybein-To
(Hanpumep, Ballei) TeppUTOPUN.

TpyAHbIN NYTb XO3AAMHA

CrtaB (6yayyn) nOMHOMPaBHLIM XO3AWHOM Y4yacTka W HEABMXKMUMOCTM, Bbl MOXETe MpucTynatb K
odmumansbHoM npoLeaype NonyvyeHnsl sHeprocHaGXeHUs BalLero CyLiecTByloLlero unv Gyayuiero goma.
HeoduumanbHbie NyTM, a UMEHHO BOPOBCTBO 3NEKTPOSHEPIM UMK YCTHBIE JOrOBOPEHHOCTM C COCEAAMU,
Mbl HE paccmMaTpuBaeM.

MMyTb OT NOArOTOBKM NakeTa AOKYMEHTOB [0 BKITHOYEHUS 3NEKTPOYCTAHOBKM AOMa AenuTcs (YKPYnHEHo) Ha
HECKOIbKO 3Taros:

e BblJeNeHNne MOLLHOCTEN M Bblgada 3rekTpocHabXawlwen opraHmsaumMen TEeXHUYECKUX YCroBUMI Ha
NoaKMoYeHNE;

® [POEKTMPOBaHME 3INEKTPOYCTAHOBKM [OOMa MPOEKTHO-CTPOUTENBbHOM  OpraHusauven, UMetoLLen
TNULEH3NIO;

e cornacoBaHue npoekTa C Bnagenbuamu 3emnu (MOACTaHUMM), KOMMYHMKALWA, 3HeprocHabxatoLemn
opraHusaumm n B locaHeproHag3ope;

e BbINOMHEHME paboT MO MNPOEKTY HaHATON BaMM 3NEKTPOMOHTAaXKHOW OpraHusauun, obnagaroLlen
COOTBETCTBYIOLNMM  FINLEH3UAMU U ONbITOM paboTbl. O HeWm MOXHO MOMHTEepecoBaTbCAa B
3HeprocHabxatoLLen opraHMsaLmu;

e npoBeAeHME UCMbITaHUA N cocTaBrneHne «AkTa NPUEMKUY» MHCMEKTOPOM oTaeneHus ocaHeproHaasopa;
e nNnoMBUPOBaHME SMEKTPOCYETUYMKOB, nognucaHme [oroBopa O MNONb30OBAHUWN JrEKTPOIHEPTNEN C
OHeprocObbITOM 1 BKNHOYEHME SMEKTPONUTAHMSA LOMa.

BbiaeneHne mowHocTen

Mepen npoekTMpoBaHMEM HEOOXOAMMO MOMYYMTb B MECTHOM 3MEKTPOCETU TeXHUYeckoe 3ajaHue Ha
NnoaKnNto4YeHMe ANEKTPOYCTaHOBKM AoMa K ceTu. byayLmin notpedbuTernb, OH Xe 3aCTPONLLUK, AOSMKEH YETKO
npeactaeBnAaAte cebe, Kakme MMEHHO anekTpoannapatbl (KOTEn, Ténnble MOonbl, CUCTEMA CHEroTagHus,
BOAOHarpeBaTenbHble NpMbopbl, Hacockl, ObiToBas TexHuka) ByayT NoTpebnaTe B AOME SHEPInto, KakoBa
OOIKHa OblTb MOLLHOCTb 9NEKTPOYCTAHOBKM ANS HOopMarnbHOro obecneyeHus nx pabotbl. B ganbHenwem
3T0 u136aBUT €ero OT HeobXOOAUMOCTM BHECEHUSI U3MEHEHWA B MPOEKT UMM  PEKOHCTPYKUMK
3NEKTPOYCTaHOBKN.
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Mucbmo n AOKYMEHTbI

TexHuyeckoe 3agaHue odopMnseTcas B BuAE MNWUCbMa Ha WMS  [N1aBHOTO WHXeHepa [JaHHOM
3HeprocHaGxatoLlen opraHuzaumMmn (Mnu ouLMansHOro nvua, NpeacTaBnalWero MyHuLunansHble ceTw,
KaK BapuaHT OupekTopa) C NpocbGoi BbigaTb TEXHUYECKME YCIOBMS Ha MOAKMIOYEHWE ONpeaenéHHom
MOLLHOCTM C YKa3aHUEeM KaTeropum anekTpocHabxeHna aoma.

MMcbMO AOMKHO COMPOBOXAATLCS MpPaBOYyCTaHaBMMBAKOLWMMKM AOKYMEHTAMWU. OTO CUTYaUMOHHLIN MnaH
pacnonoXeHnst Ballero ydyactka M gOMa Ha MeCTHOCTW, CBMAETENbCTBO Ha MNpaBO BNageHust 3TUM
3eMesnbHbIM  Yy4acTKOM C paspelleHneM Ha CTpOMTENbCTBO [AOMa, COrfMlacoBaHHOE CO  MHOMMMU
opraHusaumamu. MNMoanucu npenctasutenen oprasa, Poctenekoma, BogokaHana n cammnx 3nekTpoceTen,
CBMAETENLCTBYIOWMNE O HaNMyYMM WNU OTCYTCTBUM BONMW3M WM Ha TeppuTOpMM BaLLEro y4dacTtka
KOMMYHUMKaLNA 3TUX KOMMNaHWUIA.

B vpoeane atm BM3bl OOMKHbI ObITb y BacC yxe nocne OCt)OpMJ'IeHMFl HeOBUMXMUMOCTU U CTPOUTENIbHOIo
NpoeKTa, yTBep)KAéHHOFO Yy rMmaBHOro apxXmTeKkTopa. Ho B cBsi3n ¢ TeM, 4TO cyulecrtByeT nra4YeBHbIN OMbIT,
Korga cenbCkad aaMUHUCTpaUnA Bblaenana (Tenepb 9TO npaBo y Heé OTHFlJ'II/l) 3eMIo, HeB3Mpaa Ha Tak
Ha3blBaemMyro O6peMeHéHHOCTb OaHHOro y4yacTka, B HEKOTOPbIX 3J1eKTpOCeTAX CHUTAKT HYXHbIM YTOYHUTb
9TOT BOMNpoOC. MHaue yXe Ha 3Tane nognmcaHuna npoekta, XyXe — nposeaeHusa pa60T (Hanpwmep, no
yKnaake Ka6en;|), BbIACHUTCA, YTO Bbl paﬁoTaeTe no6nm3ocTn OT ras3oebIxX MaFMCTpaﬂeﬁ, a no HopMam
OOJ1IKHO BblAepXXMBaTbCA CyLeCTBEHHOE PaCCTOAHUE OT HUX.

Haunbonee cnoxHasi npakTMKka—B YCMNOBUSIX FOPOACKOW 3acTpowikn. 34echb Nog 3eMrén npoknagbiBaeTcs
MaKcUMaribHoe KONMYecTBO KOMMYHMKaLMI camMoro pasHoobpas3Horo HasHayveHusi. A 3HEpPreTkn TOSNbKO
TOorga MoryT BbldaTb TEXHUYECKNE YCITOBUS HA MOOKIMOHMEHME 3NTEKTPUYECKOA MOLLHOCTH, KOraa AOKYMEHThI
0dopMIIeHbl Kak NOSTIOXKEHO.

B TeyeHne mecsaua nMCbMO paccMaTpuBaeTcsl B NPOM3BOACTBEHHO-TeXHMYeckom oTtgene (MTO) panoHHon
NN MyHUUMNanbHOM ceTu. MeHbLLIMM CPOKOM 0BbIYHO 3TO HEe 06X0OMTCS, MOTOMY YTO MOTOK OYEHb BEMK.
Insa npumepa: 3a nocnegHuin rog Tonbko B Mockockon obnactu nogkntounnm 500 aGoHEHTCKUX (YacTHbIX)
NMOACTaHLUMIA, He cuyMTast ThbiCAY HU3KOBOIbTHbLIX MPUCOEAUHEHUA YacTHbIX nuu. B gpyrux pervoHax
3agepXkka MoXeT OblTb Bbl3BaHa AOMTMMM pacyéTamm, YTOYHEHUSIMA CTOMMOCTU YCINYr MNOAKIOYEHUS MO
NPUCOEaUHEHMIO 3anpalunBaeMon MOLLHOCTM, NOTOMY YTO NOBCEMECTHO B P®, 3a ncknoyeHnem Mocksbl 1
MockoBckoi obnacrtu, aTa ycnyra - nnaTHas.

CTpyKTypa notpebneHus

OneKkTpMYecTBO MO BCEW CTpaHe NpomsBoguT u noctasnsetr moHononuct PAO EJSC. B pasHbix pernoHax
€ro UHTepechl NPeAcTaBnsoT TakMe akuMoHepHble obwecTsa, kak OAO «MocaHepro», OAO «JleHaHepro»
1 MHorne gpyrne. OHM 3aHUMatOTCsl reHepaunert U JOCTaBKOW TENIO- U SNIEKTPO3IHEPTUM NOTPEOUTERAM.

3a oanektpocHabxeHve u npamylo paboTy € noTpebuTeneMm oOTBeYalT 3JMeKTpoceTeBble dunuansi
akumoHepHbIX cunuanos, npeanpuaTua XKKX unu BolgeneHHble 3 HUX MyHuumnanbsHble YHUTapHbIe v
akumoHupoBaHHble npeanpuatua (Hanpumep, MYT «OguHuosckas anektpoceTs, AO «Koporésckas
anekTpoceTby»). MyHuuMnanbHble ceTn obecneynBaloT ANeKTPOCHabXeHWe PanoHHbIX LEHTPOB, MHOMMX
ropofoB U Aae NOCENKOB C YNCIEHHOCTLIO HaceneHns oT AecATU A0 HECKOMNbKUX COTEH ThICAY YeroBeK U,
4acTo, OKPYXaloLMUX CENbCKUX HACENEHHbIX MYHKTOB.
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MyHuuMnanbHbIe 3MEeKTPONOCTaBnAoLWNe 06pa3oBaHNA He NOAYMHAIOTCA akUMOHepPHbIM obwectBam PAO
ESC. Umn pykoBOAAT rnaBbl panoHOB, NOCENKOBbLIX agMUHUCTPaLMi, a Takke MUHUCTEPCTBO XXUMULLHO-
KOMMYHarnbHOro xo3amcrea (B 4YactHom cnydae MO) n rybepHatopbl obnactein. PaccMoTpum CTpyKTypy
OCHOBHOTO MOCTaBLLMKa 3MEeKTPO3HEPrMM B BalleM pernoHe Ha npumepe Mocanepro. OAO ocyliecTBnsaeT
aneKkTpocHabxeHne 4depe3 14 aneKkTpoceTeBbiX (bUnManoB, BHYTPU KOTOPbLIX BbiAerneHo 45 paloHHbIX
anektpoceten. MNMpuyém ecnn MyHUUMNanbHble CETU CamMu B3UMaloT TapudHble AeHbrn, To MocaHepro
AenaeT 3710 Yepe3 CBOE noapasgeneHne—3IHeprocobIT, KOTOPLIA B CBOK odepedb, UMeeT COBCTBEHHYIO
ceTb (HE3NEKTPUYECKY) ropoackux M obnacTHblX cunuanos. AnekTpoceTeBble ununansl: MockoBckme
kabenbHble (MKC), KOxHble, 3anagHble MU [pyrMe ceTM OTBEYalT 3a 3arekTpocHabxeHue MockBbl No
nuHuam anektponepegad (JI3M) ¢ HanpskeHvem Bbiwe 10 kB (MKC—po 10 kB Toxe) n obnactn no BceM
yposHsaMm ot 0,4 (380/220B)-10kB po 35-220 kB.

MocaHepro Npou3BOAUT MOYTU BCHO 3MEKTPOIHEPrMo, koTopasa notpebnsetca MockBon n MockoBckon
obnacTtbto. EMy npuHagnexat nutatowme ueHTpbl (MU )—noactaHumm 35-110kB/6-10 kB n nuTatowme J1OT
35-110 kB/6-10 kB. K HMM nogknoyaoTcs Kak pacnpegenurernbHble ceTn camoro MocsHepro, Tak u
MyHUUMNanbHble opraHusauun. CerogHsi, B CBA3W C BbICOKMMWU TeMNnamu ObITOBOrO U NPOMbILLNEHHOMO
CcTpouTenbCTBa, HamMeTunca OeUUUT 3NEeKTPUYEeCKONW MOLHOCTM BO BCEM pPEervoHe, MnpousoLnu
neperpyskn unu wuccakanusa MU, MNoatomy OAO npuxoguTca nNpuvHUMAaTbL Mepbl MO OrpaHUYEHUto
noTpebneHus unu CTpoUTEnbCTBY HOBbIX MOLLHOCTEW, B 3aBUCUMOCTU OT (DUHAHCOBBLIX BO3MOXHOCTEW,
KOTOpble onpefensioTcs Tapudamm Ha SnekTpoaHeprno. [na Hac, npocTbix notpebutenen, 9TO
BblfIMBaeTCA B HEOOXOAMMOCTb NOMNYyYUTb paspelleHne Ha 3anpaliuBaemylo MOLLHOCTb y €€ Bnagenbua
MocaHepro Yepes cdunuan. [axe ecnv MECTHYIO CeTb aKCNNnyaTUpyeT MyHUUMNanbHas opraHusaums, oHa
He pacrnopsixaeTcs aneKTPUYECKon SHeprmen, a TonbKo BbIAAET TEXHUYECKME YCIOBUA Ha NoAaKdeHue
BaLlero goma K pacnpegenurenbHbIM CETAM.

DapyT nnu Het?

Ha aTane TexHW4eckoro 3afaHusi anekTpoceTb Bnpase oduumansbHo (00 3TOro Benuch
TOMbKO pPasroBopbl) MMBO BbIAENUTb TOYKY MOAKMIOHMEHUS, NGO Oath KOHKPETHbIE
pekoMeHOaUuunM B BUAE TEXHWYECKUX YCMOBWI, YTO HEOBXOAMMO caenath AN peLieHus
3agaun.

B ogHux cny4vasx BosayliHas unm kabenoHasa NUHMUA HU3Koro Hanpsxenus (0,4 kB) TaHeTca
0o Gnwkanwen nogcraHumm (unu ctonda), MOLLHOCTbL KOTOPOR YXXe pacnpenensaeTcs mexay
NOAKMIOYEHHBIMU K Hen nonb3oBatensamu. B apyrux ygaérca pewntb BOMpPOC MYTEM
nepepacnpegeneHns MOLLHOCTM 3a CYET Apyrnx oBbeKkToB, rAe OHa He pacxopyeTcs
MONHOCTLIO (HanpuMmep, B Grivkanwmnx gomax peako nossnsaTca xossesa). «I1o Hayke» y cneunanuctos-
3HEPreTMKOB €eCTb Takoe MOHATUE, Kak KO3(hMULUMEHT crnpoca anekTposHeprun. He BaaBascb B
NoApOBHOCTU, CKaXeM, YTO ATOT (DaKTOp OTpaXKaeT, HACKOMbKO UCMOMb3yeTcs yCTaHOBNEHHAasA MOLLHOCTb.
Ha npumep, ctpoutca gaddbin nocenok Ha 1 00 gomos, B 20 M3 KOTOPbIX KTO-TO MOCTOSIHHO OyaeTt
HaxoauTtbca. O4eBMAHO, YTO UM He noTpebyeTcs MOLHOCTL, Heobxoaumasa ans 100 goMoB, NO3TOMY
yCTaHaBnmBaeTcsa 6ornee CkpoMHbIN TpaHchopmaTtop Ha 250 kBA, a nHoraa n Ha 1 60 kBA.

BbiBaeT, YTO MO TEXHMYECKMM YCMOBMAM Hag0 3aMeHUTb CyLLEeCTBYIOLLME NPOoBO4aA Ha nNpoeoga ¢ 6onbLInm
ceyeHnem (Tak K BaM CMOryT nogBecTu Bonblue anekTpodHepruun). Ho ecnv pes3epBHON MOLLHOCTM Ha
noAcTaHUMN HeT, OCTaéTCA €OWHCTBEHHLIN BbIXOA4: MeHATb TpaHcdopmaTtop Ha Gornee MowHbIN. Ero
onnaynBaeT BHOBb Noaknovaembln aboHeHT. K cBegeHuo: CTOMMOCTb OTEYEeCTBEHHOIO MOHWMKAKOLLEro
TpaHcdopmaTopa MoLllHocTelo 1 60 kKBA—60-80 Thic. pybniein. PaboTbl N0 MOHTaXy, Hanagke un 3anycky,
Kak npasuno, 6epyT Ha cebsi aNeKTpoceTW, KOTOopble MOTOM 3KCMNyaTUPYKT HOBYH TEXHUKY. WMHbIMUK
cnoBamu, 3apaHee BaM TpebyemMon 3NEeKTPOIHEPTUM HUKTO HE BbIAENUT, €€ NPOCTO MOXET He OblTb. ITO
XapaKTepHO AN CTapbIX Aa4HbIX KOOMEPaTUBOB M MOCESNKOB, rae Aaxe CyLLeCTByKLME MOLLHOCTU He B
COCTOSIHMM MOKPbITb COBPEMEHHBIX NOoTpebHocTen. B vackl nuk, korga Bce coceaun, OyaTo CroBOPUBLLIMCE,
BKIMIOYAIOT ra30HOKOCUIKN, HAaCOCbl, 3NEKTPUYECKNE YalHUKK, NAUTKM U TeMm 6Gonee .oborpeBaTenbHble
npunbopsl, HaNpsXXeHne B ceTn NagaeT oT Heobxoammbix 220 B o 180 B.

Mony4aeTcs, YTO HopManbHoe (PYHKLMOHMPOBAHME TEXHUKU HEBO3MOXHO. [JOroBopUTLCS C ToBapuLLiamMm
MO HEeCYaCTbIO M «CKUHYTLCSA» Ha MOKYMKY AOMONHUTENBHOMO NMOHMXKAaIOLWEro TpaHcthopmaTopa U NpoTSKKY
HOBbIX MPOBOAOB GOMbILEr0 ceYeHns HepearnbHOo. Mo3TOMY (PUHAHCOBBLIN rPY3 MOXWUTCA Ha MMe4Yyr BHOBb
CTPOSALLUXCA YNEHOB KoornepaTyBa (CafoBOro TOBapULLECTBA), BbILLEYNOMSIHYTLIX BHOBb MOAKMIOYAEMbIX
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aboHeHTOoB ceTn. OAWH 13 COTPYOHMKOB pefakumm XypHana pacckasarn TporaTernbHy UCTOPUIO O TOM, Kak
B 9HeprocHabalLlen opraHM3auMm emy Bblanu NMCbMEHHOE paspelleHVe Ha MOAKITIYEeHMEe K CETU C
YCMOBMWEM, YTO OH KynuT 7 KM npoBofa onpeaenéHHon mapku obLiein ctoumocTtsio okono $ 1000. Mpuuém,
MO YCTHOMY pa3bsiCHEHMIO HayarnbHUKA MECTHOW SHeproceTu (MOCENKa ropoAckoro Tuna), STOT MpPoBOA
[OMmkeH Obin obecneynTb JOMNONHUTENBHY MOLLHOCTb AMs BCEro 4a4HOro nocérnka, BkoYyasi oM Hallero
COTPyOHUKa. BbIXOOUT, YTO XO3SIMHY HUKTO He rapaHTUpYeT MepcoHarlbHOro CHabXXeHus KayeCTBEeHHON
3MNEeKTPO3HEPIrMEN, XOTS B LIENOM CUTYaLMs 3a ero CHET yrydLiaeTcs.

BykBa 3akoHa

MpaBoBble HopMmbl [paxgaHckoro kogekca P® (nocnegHue nsmeHeHus 10 aHsaps, 26 mapta 2003 r.)
YacTtb BTOpad. Pasgen IV. OtgenbHble Buabl obasatenscts. Mnasa 30. Kynns-npogaxa. MNaparpad 6.
OHeprocHabxeHue, ctatbh 539-547.

Mo ctatbam 539-540. [loroBop aHeprocHabxeHus. Mo AoroBopy aHeprocHabxeHus, aHeprocHabxatoLas
opraHusaumst (OHeprocbbiT) 00s3yeTca nogaBaTb abOHEHTY (BaM) 4epe3 MPUCOEOMHEHHYK CeTb
3MNEKTPO3HEPINO, a NnoTpebutenb onnavMBaTtb MNPUHATYIO 3HEPrno, cobniogatb NpPeaycMOTPEHHbIN
JOroBOpPOM pexuMm noTpebneHns n obecneymBaTb 6e30MacHOCTb 3JKCMIyaTauuyM HaxOOsILWMXCA B €ero
BELEHUN 3NEKTPUYECKNX CETEN, NCMPaABHOCTb 06opyaoBaHus. Taknum obpasom, B 3akoHe MponucaHa Balla
OTBETCTBEHHOCTb 3a 3MEKTPOYCTAHOBKY AOMa, JIMYHYI0 CETb M MOACTaHumto. [JOroBop C rpaxgaHCKUM
nuuom (bbiToBOE NOTpebneHne) HauMHaeT CBOE AENCTBME C MOMEHTa NEPBOro PakTUYECKOro BKMOYEHMUS
aboHeHTa.

Mo ctaTtbe 541. KonuyecTBo 3Heprum QHeprocHabxatrolas opraHnsaums obsisaHa nogaBatb BaM SHEPTUO
Yyepes ceTb B KONMYeCTBe, NpeayCMOTPEHHOM JOrOBOPOM 3HEPrOoCHabXeHWs, U ¢ cobnaeHNneM pexuma
nogayun, corfacoBaHHOro ctopoHamu. [lpnyém «BbiIToBOMY» noTpebutenb BnpaBe WCMNOMNbL30BaTb 3TY
3HEPrnio B HEOBXOANMOM eMy KornudecTse. To eCTb MOXET BPyOUTb BCE 3NeKTPU4eCcTBO B JOME, YTODbI He
NPeBbICUTb YKa3aHHON MOLLHOCTU, a8 MOXET cuaeTb B TeMHoTe. Ecnu nogaBaemMoin MOLLHOCTM He xBaTtaeT
no 4OroBopy, Bbl BrpaBe NPeabsBUTb NPETEH3UM 3reKTpoceTaM—cCHavana B Buae xarnobbl, a NoToM 1 B
cyge.

Mo ctatbe 542. KauecTBo aHeprum.

CornacHo nyHKTam 3TOW CTaTbM, KAa4ecTBO NOAaBaeMON 3MEKTPOSHEPTUU, Kak MUHUMYM, HaMpsiKkeHue u
yacToTa TOKa, [OOMKHbl COOTBETCTBOBaTb TpPebGoBaHMAM, YCTaHOBMEHHbIM  rOCYO4apPCTBEHHbLIMU
cTaHaapTamu, npasunaMy UNu NpeaycMOTPEHHBLIM JOrOBOPOM 3MeKTpocHabxeHnsa. B cnyyae HapyLueHus
TpeboBaHWN KayecTBa 3reKTpocHabXaloweid opraHusauuein Bbl BNpaBe OTkasaTbCsA OT OMnaTthbl TaKoW
SHEepruu.

[ocTtaToyHO nNpPOCTO MpPOBECTM 3amMepbl B MPUCYTCTBUM CBUAETENEW, a nydwe HoTapuyca, W
3adpmkcupoBaTb (akT HU3KOro HanpsbkeHus. OgHako Torga Bbl HE BrpaBe WUCMNOMNb30BaTb 3HEPIUIO,
OTMNyckaeMylo C HapylleHWeM YCroBui O kadecTBe. VHauve anekTpocHabxarolas opraHusaums MoXeT
notpebosBaTb BO3MELLEHUS CTOMMOCTW TOro, 4TO aboHeHT HeobocHoBaHHO cbepér BcreacTBne eé
ucnonbe3oBaHus (NyHKT 2, ctated 1105 K P®), To ectb Bam BCE paBHO npuaétca 3annatuTb 3a
3NEKTPUYECTBO, HO MeHblle. Ho Bbl Takke Bnpase Npu HapylleHWWM SHeprocHabxarowen opraHusaumen
YCIMOBUN O KayecTBe 3Heprm npusBatb €€ K OTBETCTBEHHOCTU no cTtatbe 547 K, cormacHo koTopon B
crlydae HEeuCnonHeHUs WNM HeHagnexallero MWCnosniHeHus 00a3aTensCcTB MO JOroBOpYy CTOPOHa,
HapyLIuBLIas JOroBop, 06s13aHa BO3MECTUTb MPUYMHEHHBIN 3TUM peanbHbIi yepb (NyHKT 2 ctatbn 15).

Ecnu QHEepPreTukn B pesynbTaTte perynnpoBaHunAa pexmmonB I'IOTpe6J'IeHM$| aonycTtunun nepepbiB B nogave
aHeprmmn a6OHeHTy, OHWN HeCyT OTBETCTBEHHOCTb 3a 3TO NpU Halnnynm BUHbI. To ecTb 3a OTKNKOYEHUe BO
BpemMA CTUXMIHBLIX GeacTeun, yparaHosB, 3a ynasLlyl0 BETKY BaM He 3annartaT. I'IonyqaeTcn, YyTO cTaThs 06
OTBETCTBEHHOCTUN UMeEeET ABE CTOPOHbI.

MepBas BaM Ha pyKy: aHeprocbeperaroLlas opraHusaums 3annaTuT 3a AoKasaHHbIA (PakT nopyy. Balliero
MIMyLLLIECTBa—CropeBLUIero Teneen3opa Wnu xorodwnbHuka. Bonee Toro, oHa ofsizaHa obecnevynsaTtb
Hagnexaliee TEeXHUYECKoe COCTOsIHWE MOABOASALLEN JMEeKTPOCeTM U CUYETYMKA  SFEKTPOSHepruu.
BTopas ctopoHa obpalyaetcss NpoTvB NOTPeBMTEnNs, HapyLUMBLUErO AOroBOP, “MOCKOfbKY CTaThd 543
pernameHTMpyeT 06A3aHHOCTM TMOKynaTens Mo COoAepXKaHulo W aKcniyatauwn ceTeil, npuGopoB W
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obopyaoBaHus.
B Balun o6a3aHHOCTU BXOOMUT:

e obecrnevyeHne TEXHMYECKOrO COCTOAHMS SMEKTPOYCTAHOBKU KOTTedka, COOCTBEHHOW ceTu WK
noAcTaHLUu;

e COBGnoAeHME YCTAHOBMEHHOIO pexuma noTpebneHns aHepru;

e HeMmedNieHHOe  OMOBeELleHMe  3HeprocHabxawlleln opraHusaumMm o6  aBapusx, noxapax,
HencnpaBHOCTAX NPMBOPOB YYETa SHEPTMN U APYTUX NPOUCLLIECTBUSAX.

M3 aToro cnepyeT, YTO Bbl HECETE MpPSIMYI0 OTBETCTBEHHOCTb 3a M3MEHEHWEe 3MeKTPOYCTaHOBKM [oMa,
noaknoyeHne HoBbiX (Goree  MOLUHBIX) NPUGOPOB, He YyKasaHHbIX B MPOEKTe, HEeUCnpaBHOCTb
obopynoBaHusl, KoTopasl, kak npaBuno, BeaéT K repepacxopy SreKTPOSHEeprMu—cCHATUIO Gonbluel
MOLLHOCTM W3 CeTW, MNpuHagnexallein sHeprocHabxawolwen opraHvM3aumn, 4em 6bifio MponucaHo B
norosope. Meperpysky 1 nopyy TpaHcopmaTopa, cpabaTbiBaHue orpaHudUTENeN, HU3KOE HanpskeHue B
ceTn (kanobbl cocefen B WMHCTaHUMW), Npuess SNeKTPUKOB ANS YCTpaHeHWs HeucrnpaBHOCTen — Bce
BapuaHTbl pearnbHoro yuiep6a npuaétcs onnaTuTb Bam, ecrin 3TO JOKaXYT B CyAe.

Mo cytun, 543 cTaTbs No3BonseT BOPOTLCH C «XyNUraHaMm», KOTopble AeNatoT NPOEKT SNEKTPOYCTAHOBKU C
MoLHocTblo 3 KBT Ha 400 M2, a «oTcackiBatoT» Bce 15 kBT, oTtyero ctpagatoT 060begUHEHHbBIE C HUMMU
obLern aneKkTpoceTbio cocean.

Kpome Toro, nHcnekTop OHeproHaasopa MOXeT npukasaTb HEprocHabxaroLlei opraHM3aunm OTKIHUUTb
BaC 3a M3MEHEHUs B 3MEKTPOYCTaHOBKe, BedyluMe K HeydoBrneTBOopuUTeNibHOM paboTe Bceill MOCEenkoBoii
ceTn. W, HakoHel, B cTaTbe 545 roBoputca O TOM, YTO aBOHEHT MMeeT MpaBo MepedaBaTh SHEPruio,
MPUHATYIO MM OT BMEKTpOCHabXalolle opraHusaLum, ApYyroMy nuly Tonbko ¢ eé cornacust. WHbIMK
crioBaMu, €Crnv COCTOsIHME CeTel MO3BOMSET WM Bbl MOCTPOUIM COBCTBEHHYHO MOACTAHLMIO, MOXHO C
pa3speLLeHnNs aneKTpoceTel caenartb OTBeTBMeHMe k coceny. OOHaKO «TUXOE» MOAKMIOYEHUEe K coceay
3anpeLyeHo.

KOMMeHTapMM cneuynanucrTa

MogoBHbIe MCTOPUMKM MOTYT pacckas3aTb MHOIME, KTO CTankmMBarncs ¢ «MponsBofioM» 3NeKTPoceTEN, KOTopble
NbITalTCA pewmnTb Npobrnembl 3aMeHbl U MOKYMNKAM OCHOBHOrO 00OpYyAOBaHUA, B TO BPEMS Kak B COCTaB
TapudoB Ha 3MEKTPUYECTBO BXOOAT aMOPTMU3aLMOHHbIE OTYUCTIEHUSA. [TPOKOMMEHTUPOBATL CUTYaLINIO Mbl
nonpocunun HavanbHUKa cnyxobl pacnpepcetenn MocaHepro NeHHaaua BnagumupoBuya KysHeuoBa.

«Bo-nepBbiX, CEMb KMIOMETPOB MpPOBOAA, Ha NEPBbIA B3rnsg, 3aBbllUeHHble TpebOoBaHWs, MOCKOIMbKY
npoTArMBaTh NpoBoda, paccyuTaHHble Ha HanpsbkeHne o 0,4 kB panee yem Ha 700-800 meTpos oT
MOACTaHLUMN OECCMbICIIEHHO, HanNpPsPKEHUs1 Ha koHue He byaeT. Oaxe ecnu Gbl OH MOMEHSAN BCHO CETb-
YeTblpe NPoBOAA, 3TO cocTaBmno 6bl 2,5 kunomeTpa.

Bo-BTOpbIX, ecnu TpeboBaHus anektpoceteBoro ¢ununana OAO nokaxyTcs yYpe3aMepHbIMW, crepyet
00paTnTbCcsl B reHeparnbHylo aupekumio MocaHepro. YCrnoBHO roBops, Bcerga ctouT obpaiwiaTtbcs B
BbILLECTOSILLYIO OpraHusaumilo 1 pacckasbiBaTb O CBoel npobneme. boree Toro, MOXHO MONPOCUTHL
TexHu4eckn obocHoBaTb TpeboBaHWMS MMM 3annaTtuTb CTOPOHHEN MPOEKTHOM oOpraHu3auuM, KoTopas
npou3BenéT pacyéT, caenaeT 3amepbl B TOYKAX M MOKaXKET, YTO CreumanmcTbl S3HeproceTn He npaebl Unu
HaobopoT.

B-TpeTbux, NpomM3BoNoM HasbiBaTb TaKOM Nogxon He CcTouT. B nogoGHOM cuTyauumn Mbl, MO CyTWU, UAEM
HaBcTpedy notpebutento. KoHeYHO, ¢ ero ToYkn 3peHunst, BbiNo Obl NpaBunbHee, ecnun Gbl Mbl NOCTPOUNU
UNMU PEKOHCTPYUpOBanu Ans Hero MOLHOCTU caMK, a NMOTOM B OSIMTENbHOW NepcrnekTuBe B3ANu CBOE 3a
CYéT TapudoB. Takum oO6pa3om, Mbl pa3Bunn Obl CETWU, KONMUYECTBO NOTpebuTenen  BbIPOCHo” Gbl,
OTYUCIIEHMSA MNOAHANNCL M BCE OCTanuUcb Obl OOBOSMbHbI. HO OnNs cTpoutTenbCTBa WUAN PEKOHCTPYKLUU
TpebyoTCa AEeHbrN, KOTOPblE MOXHO B3ATb CErogHs Tonbko M3 TapudoB. OaHaKo CyLeCcTBYET. CUCTEMA
npuoputeToB. YacTb cpeactB WAET Ha CTPOMTENBCTBO CTaHUMK, YacTb - »~Ha anekrpudurKaLnto
HeJOCTYMHbIX paHee PanoHOB U SKCTPEHHbIN PEMOHT, U MNWLLb Manas TOMnunKa - Ha PEKOHCTPYKLNIO.

BbesycnoBHO, CyllecTBYeT nnaH, Mo KOTOPOMY Mbl npousBoguMMm 3ameHy 600700 KunomeTpoB  ceTen
€XXerofgHo, HO 3TO YyTb 6onble 1 % OT NPOTAKEHHOCTEN HaLWNX arekTpoceTen. PeKOHCTPYMpOBaBLLECS B
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3TOM rofly 3NeKTpoceTn Npu TakoM Temne paboT nonactb B nnaH cTpoutenbctBa B 2102 rogy. B Bawem
HacCenéHHOM MyHKTe MOryT MPOBECTU NNaHoBble PabOoTbl MO MOBLILLEHUIO PE3EPBOB MOLLHOCTM Kak Yepes 2
roga (1 CTonbKo XaaTb He XOTAT), Tak 1 Yyepes 50 ner.

K coxaneHuio, B pernoHe, NOAKOHTPOribHOM MocC3aHepro, B OTnvuMe OT Apyrux Tepputopuin PP, He
CyllecTByeT BO3MOXHOCTM ONnNatuTb HaM BbiAeNneHue MOLUHOCTM, TO €CTb MPOCMOHCMPOBaTb
mMogepHusaumio. [loaToMy nyTM  MOMyYeHUs  MOLLHOCTU—ITO 3aMeHa obopygoBaHuss  Gonee
nponsBoguTENbHBIM: NMBO MOKyMNka nNpoBoAa unu TpaHcdopmaTopa, NnMbo CTpPoUTENLCTBO COOBCTBEHHOM
CeTU C NoACTaHuuern, onopamMmm U nposogamu.

B nepBom cny4ae 3aknto4vaeTtcs «4OroBOpP MeHbI» C 3akas3ydukom. Hanpumep, 3ameHsieTca cTapbii
TpaHcgopmaTtop 1 60 kBA HoebiM 250 kBA. HekoTopble TAHYT K cebGe OTAenbHbIM NPOBOA4 NO CBOMM
onopam, MOTOMY 4YTO He XOTAT HWM C KeM genutbcs. CTouT 9TO B TpU pas3a [opoxke, Yem 3ameHa
«obuwectBeHHoro» npoeogda. WM obcnyxuBaTtb «BETKY» MM MPUXOOQMTCA CaMuUM MO [OOrOBOpY CO
crneunannsMpoBaHHON opraHu3auner—aTo HegéLleso.

Kpome TOro, HMKTO He 3acTpaxoBaH OT CTUXMIHbIX GEACTBUNA, NafeHus BETOK M «aypakay, nepebusLuero
kabenb Mnu npoBof, PEMOHT KOTOPOro Mnpou3BoguTcs 3a cBoW CYET. MMeHHO noatomy npoue nubo
3aMeHUTb CcyluecTBylollee obopyaoBaHue-TpaHcdopMaTop, npoBoda (MO OOroBOPY CTapble Npu 3TOM
oTAadyT Bam, a paboTbl npoBeayT GecnnatHo), NMbO nepefaTtb OMOpbl C NPOBOAAMU B COOCTBEHHOCTb
anektpoceTen. Toraa oHn 6yayT oTBeYaTb 3@ COXPAHHOCTb.

CBos noacTaHumsA

HakoHeu, npencrasmum cebe cuTyaLmio, Koraa equHCTBEHHas! BO3MOXHOCTb MOMy4UTb MOLHOCTb 35 KBT ¢
cornacusa aHeprocHabxarowlen opraHmsaumm - nogkrodeHne k cetn 10 kB 4vepes uHauBMAyanbHbIN
noHwxarwwmn TpaHcchopmatop. [1o HepaBHero BpemeHW [lpaBunamm YCTPOMCTBA 3NEKTPOYCTaHOBOK
Takoro poga nogknideHve He npegycmartpumsanocb. CerogHsi anekTpoceT MMelT NpaBo NpeaocTaBUTb
BaM TOYKy nogkrnoyeHus (becnnatHo B MOC3HepPro nnu 3a geHbrn B Apyrux permoHax) ans cTpoutenscrea
noAcTaHLUMK, HO 34EeCb BO3HUKAET ELUE Lienbli psg BONpOCOB.

Mpobnemon aBnsieTcss camo pasMeLleHne TPaHCHOPMaTOPHON NOACTAHLUUN N BXOOALLErO B €€ KOMMMEKT
obopynoBaHusa. Kak npaeuno, TpaHcopMaTopHble MOACTaHLUMU B CENbCKOW MECTHOCTUM UMEHT BuA
YCTaAHOBMEHHOIO Ha cTonbax Kuocka, K KOTopoMy BeAE€T necTHuua. MoHTax Takux nogcrtaHumi Tpebyet
crneumnancHoro 3emneorBoga. [lpakTukyeTca Takke YCTaHOBKa CUMOBbLIX TpaHCOpMaTopoB Ha
crneumanbHbIX MayTax U B OTAENbHO CTOALLMX CTPOEeHUaX. Ecnu Ha TeppuTopumn NOCEnka CTPoATCA HOBbIE
Aoma, a 3eMreoTBof noAd MOACTaHUMIO He NpedycMOTPEH, 3aka3yuK CTOMKHETCH C HeoBXOAMMOCTbIO
peLLeHnsa 3Toro BOMpoca C ydacTMeM MECTHOro apxmutektopa. He dakT, 4To TOT BOMAET B NOMOXEHMEe
3acTponwuka goma... I npuaétca otaaBatb No4 3TO NINYHYIO 3EMIHO.

B MUpOBOW npakTuke B Takux criydyasix UCMOmb3ytTCs KOMMakTHble cTonbosble TpaHcdopmaTtopb! (MUHK-
NoAcTaHUMKM), MOLLHOCTb KOTOpbIX MO3BOMSET NogkmyaTb K MaructpanbHbIM CETAM OT OAHOro Ao
YeTbIpéX KOTTemXkenW. ITU TpaHCHOPMaTopbl YCTaHABMMBAKTCA Ha OObIMHbIX (OEPEBSHHbIX WU
Kene3o6eTOoHHbIX) onopax, 3CTETUYHO BbIrMSAAsaT. OHU «BbIHOCIMBbLI»: AonyckaloT neperpy3ky 4o 40% npwu
MUKOBOW Harpyske; OCHalleHbl BCTPOEHHOW 3allWTHOW aBTOMATUKOW W, [raBHOe, He TpebyloT
obecnyxusanus. NponssogaT Takne TpaHcHopmaTopbl KPYNHbIE AMEKTPOTEXHUYECKME KOMMaHUW, Takme Kak
ABB, SIEMENS. lNo cnosam gupektopa AO «Koponésckas anektpoceTb» H. . Hukutckoro, B nocénkax,
okpyxawwmx r. Koponés, B TeuyeHne TpPEéx IneT B IKCMEPUMEHTaANLHOM MOpsSAKe MNPUMEHSITCS
TpaHcopmaTopbl 3TOro Tuna MolwHocTeio 43 kBA amepukaHckon ¢upmbel HOWARD. CrtoumocTb
cTon6oBbLIX TpaHcHOPMaTOPOB aMepuKaHCcKoro npoussoacTea coctaenaeT $ 3,5-4Tbicaun. B HacTodAwee
Bpemsi pelueHvem [OcaHeproHagsopa WX aKcnnyataumMs B Poccun paspelleHa oduumansbHo U
NMOBCEMECTHO.

TakMe >xe no MOLWHOCTU cTonboBble TpaHcdopmaTopbl Genopycckoro, YKPamHEKOro, POCCUINCKOFO
Nnpon3BoACTBa CTOAT BABOE Aeluesne. [MaBHoe OTnMyne aHanoros, npoussogumblx B Poccuum CHI, B
TOM, YTO OHM TPeOYIOT NOCTOSIHHOrO OGCMYXMBaHWS!, HaCTOro NPOBEAEHUS pernamMeRTHbIX paboT, Ans Yero
B LUTAaTe MECTHOW 3M1EeKTPOCETU OOIMKHbI MMETbCS U KBannuULMpOBaHHbIE 3MNEKTPUKK, M HeobXxoammble
maTepuanbl. [loaToMy He BCe aneKkTpocHabalolme opraHuMsauuM CcornawiarTea  3akmyatb C
JoMmoBragenbuaMmM LOroBopbl Ha obOcCnyXxuBaHue WHAMBMAOYAmNbHLIX POCCUNACKUX, Oernopycckux w
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YKpauHCKMX TpaHcdopmMaTopos. Kpome onnatkl YCnyr no AOroBopy, 3akasumky NpuxoauTcs nnaTtuTb 3a
YCTaHOBKY AMNSA HWUX CrieLnanbHOM onopbl, MOHTaXK 3alUUTHOW aBTOMAaTUKW, MycKoHamnanouHble paboTsl. B
KOHEYHOM CYETE, CyMMapHble pacxofbl MOryT MPEeBbICUTL Te, KOTOpble HECET Bradenel, WMMOPTHOro
TpaHcgopmaTopa HeobCnyKMBaeMoro Tvna.

npOLLeCC cTpouTenbCTBa CEeTU NpoxXoauT Te Xe 3Tanbl, YTO W O3NEeKTPOyCTaHOBKa [OOoMa: 3asBKa,
npoekThpoBsaHune, cornacosaHme B SHeprOHap,sope, nognmncaHue c 3Hepr0C6blTOM, nogkntoyveHue. MNMocne
I'IOCTpOVIKIA n O60py,D.OBaHMF| nogctaHuum OCbOpMJ'IFleTCFl AKT o pasrpaHn4yeHunn COBCTBEHHOCTU C
ANeKTpoceTaAMU — NPOBOAUTCA «KpacHaaA vyepTa» Mexay NMYHbIMU BnageHUaMn n SHeproceTbio. C aToro
MOMEHTa Bbl HecéTe BCHO NONMHOTY OTBETCTBEHHOCTWM W TpaT 3a O6CJ'Iy)KMBaHMe NUYHOMN
TpchcbopmaTopHoﬁ 6y,D.KM n cetn. Ecnn Kk Bam 3axoTAT NOAKMOYMUTBCS coceau, Balle npaBo OTKa3aTb UM
unun cornacutbesl, 06 3ToM Mbl YXe paccKkasalnu. I'Ipou.l.e nepenaTtb COBCTBEHHOCTb CETAM, HO Torga Het
rapaHTumn, 4To0 C HUMMN HUKTO HE OOroBOPUTCA, HE «3annutaeTca» OT HUX N HEe CHUMET 6OJ'IbLLIyI0 MOLLHOCTb -
Takylo, 4TO 1 BaM He XBaTuT.

Cnucok [OOKyMEHTOB, COMPOBOXAAWLWMX 3asBreHne B [OC3HeproHag3op Mo Jonycky obbekta B
aKcnnyartayumio:

PaspelleHne Ha MOLLHOCTb 3HEProcHabXatoLLen opraHM3aLuu.

TexHu4eckme ycnoBusi Ha NOAKIMOYEHNE 3NEKTPOYCTaHOBKW.

CnpaBka O BbINOMHEHUN TEXHNYECKNX YCIIOBUIA SHEProcHabKatoLLEen opraHu3aunm.

AKT no pasrpaHu4eHno 6GanaHcoBo 1 3KCNyaTaunoHHON OTBETCTBEHHOCTN CTOPOH.

MpoekT anekTpocHabxeHus, cornacoBaHHbIn B MocobnrocaHeproHaasope, SHeprocobite MocaHepro,
PaNoOHHbIX 3MNEKTPUYECKUX CETSX.

Konusi nMueH3nm NpoekTHOM opraHmn3aumu.

Konusi nMueH3nm snekTpOMOHTaXHOW opraHmn3aumu.

AKT coaun/npruémMKIM 3nNeKTPOMOHTaXHbIX paboT.

AKT Ha CKpbITble paboTbl MO BbINOMHEHWIO 3NEKTPONPOBOAKN.

AKT Ha paboTbl MO BbLIMOMHEHUKO KOHTYpa 3a3eMfIEHUs, 04YaroB rpo303alluTbl, YCTPOWCTB
BblpaBHMBAHWA NOTEHLMANOB B CaHy3nax 1 T. 4.

e Konum  cepTudukatoB  COOTBETCTBUSI  Ha  YCTaHOBMEHHOE  3rekTpoobopydoBaHue U
anekTpomarepuarbl (CornacHo cneumukauum n3 coctasa nNpoekTa).

e [lpoTokonbl UCMbITAHUA U WU3MEPEHWUI 3NeKTPoobOopyAOBaHWSA, BbINOMHEHHbIX, B COOTBETCTBUM C
TpeboBaHvem TOCTa, anekTponaMeputenbHo nabopaTtopuei, akkpeguToBaHHo B FoccTtangapte PO.

= AT

AneKTpoycTaHOBKa AoMa
MpoekT

MpoekTMpoBaHMe NMHUM BINEKTPonepeaayun, BHELLUHEW W BHYTPEHHEN 3MeKTPOyCTaHOBKM AoMa crieayeT
nopyyaTb OpraHvM3auuaM, VMEKLWMM JMUEH3NI0 Ha BbINOMHEHWe 3Toro BKMAa /paboT, BbiAaHHY
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"ocaHeproHaa3opom wnu occtpoem P®. Hukakmx WaHCOB Ha COrnacoBaHME «IEBbIX» MNPOEKTOB B
odmumManbHbIX UHCTaAHUMAX HeT. Jlyywe Bcero, YToObl Ball 3aCTPOMLLUUK BbICTYNW B POMW FreHeparnbHOoro
nogpsgyvka W cgenan and Bac MpPOeKT caM unu nocpeactsom cybnogpsguvkoB. Ho 3avacTtyto
NPOEKTUPOBAHNE, CTPOUTENBCTBO N MOHTaX 060pya0OBaHNS NPOBOAAT pasHble opraHu3auun. Toraa umeet
CMbICIT 0BpaTUTLCA B MECTHblE 3MEKTPOCETM M NOMNPOCUTL MOPEKOMEHAOBaTb UPMY Ons co3gaHusd
npoekta (3To MOryT caenatb no TenedoHHOMY 3BOHKY). YKasaHHas dupma B AanbHenwem 3anMeTcs
BOMPOCOM  COrfacoBaHUs TrOTOBOM MPOEKTHOW [OOKYMeHTaumm B MECTHOM 3rnekTpocetm Uu B
"ocaHeproHagsope.

Ha stom aTane, kak npaBuno, He BO3HWKAET GONbLUMX CIOXHOCTEW, KpoMe Balimx 3anpocoB. CpeaHsisi
CTOMMOCTb MpOeKTa 3NEeKTPOCHabXeHUss KoTTedXa C 3nekTpoycTaHoBKOW MowHocTblo 5-30 kBT B
MockoBckon obnactn coctaBnsetr 6-40 Tbic. pybnen. OgHako NOTOM nocrnedyeT ANWHHas Jvepena
nosnyvYeHnss Nognucen B pasHbiX MHCTaHUUSX U, HAaKOHeL,, corflacoBaHue B BbICLLIEM OpraHe — 06nacTHOM
dunmnane ocaHeproHag3opa, rge pPeleHnss NPUHUMaloTCsl B CTPOrOM COOTBETCTBUMM C HOPMAaTMBHO-
TEXHUYECKON JoKyMeHTaunen. NHbiMu crioBamu, oLWnMOKN Npuaétcsa ncnpaensTtb He pas.

B Ka>xgOM KOHKPETHOM Criydae Ha NpoeKTe CTaBAT BU3bl pa3Hble opraHnsauun, B TOM Yucne:

e ariekTpocHabxarwlasa opraHusaumns, Bce MyHUUMNanbHble criyxbbl ropoda, nocénka nnu cena (ecnu
ecTb, OT [oprasa 4o o3eneHeHns);

e B CMOPHOM ClnyyYae—3auHTepecoBaHHble (hUpMbl 1 NULa, KOTOpble MOTYT BbIpa3nTb Hecornacue ¢ Tem,
4YTO Bbl BydeTe BCTpamBaTbCH B CYLLECTBYIOLLYIO CeTb (AOMyCcTUM, coceq paHblue Bac nogan 3asBky U
cornacosar NPoekKT, NO3TOMY C HUM Hafo ByAeT AOroBOpPUTLCS);

e B 3aBepLUEHNE NPOEKT NOANUCHLIBAET MHCNEKTOP SHeproHaasopa.

CnoXHOCTb COCTOUT B MOCELLEHUMN BbILLENEPEYNCTIEHHBIX YUPEXOEHUN N CYyOBbEKTOB, KOTOPbIE MPUHUMAOT
HaceneHne B pasHble OHW M Yacbl U «yBaXkaloT» KNacCU4ecKyro BopoKpaTUYecKytdo BOMOKUTY. YCKOPUTL
npoLecc MOXHO TOMbKO HeoduuManbHbiM NyTEM (0 HEM NPOKOHCYNbTUpPYMTEeCb B  dupmax,
crneunanmnsnpyoLLmMxXcs Ha cornacoBaHun).

MoHTax u TeCTUpoBaHue IANNTEKTPOYCTAaHOBKHU

3ae3xune «ymenblbl» C tora, Kak rnpasuno, NpPou3BOAAT 3MEKTPOTEXHUYECKMe paboTbl C HapylleHuem
TEXHOMOormM, nocne 4ero npodeccMoHanam npuxoauTcs MHOrOe 3a HUMU nepedenbiBaTb. BobinonHeHve
MOHT&XHO-Hanado4YHbIX paboT MO MpPOeKTy AOMKHbl  OCYWECTBMAATb  CTPOUTENbHO-MOHTaXHbIE
opraHusauuu, nMmerowme Ha 3To nuueHsno. C HUMKW Hado 3akriyuTb OOroBop, YTOOLI OCYLEecTBRAATb
BblNNatbl (bMpMe M B Hanorosble WHCTaHUuWM odumuymnansHo. ITo obnerynt ogopMreHne npasa Ha
COBCTBEHHOCTb MNOCMe 3aBepLleHust CTPOUTENLCTBA (Ha NoACcTaHuUMIo, KOTTedX). VcnbiTaHue u Hanagky
obopyaoBaHua ¢ nocneaylowmMM ogopmneHmeM nNpruEMocaaTodHOW AOKyMeHTauMn AoOBEPEHO NPOBOAUTL
TEM >X€ WNN CTOPOHHWMM OpraHM3auusM, ecniv y KOMMnaHuw, npousBogswein paboTbl MO MPOEKTY, HeT
NULEH3UN Ha NpoBeAeHne UCMbITaHUI, BbidaBaeMoun [[0CaHeproHaa3opomM.

lMocne MOHTaXa 9NeKTPOYCTaHOBKM B AOME, XO3SIMCTBEHHbLIX MOCTPOMKax WM Ha Tepputopum ycaabObl
HeobXxoaMMO NpeabABUTL B aKKpeaUTOBaHHbIE Npu QHeproHaasope cepTudmrLmpoBaHHble 'occTaHgapTom
nabopaTtopum TexXHUYecKMe nacrnopTa YCTaHOBMEHHOrO 3nekTpoobopyaoBaHusi. Ha ocHoBaHMM 3TUX
OOKYMEHTOB W pe3ynbTaToB WCMbITaHW Bragenbuy Aoma BbigawT CepTudumkat COOTBETCTBUSA
3NEKTPOYCTAHOBKN MNpeabsBrssieMblM K Heln TpeboBaHMAM UM paspelleHMe Ha NoNnb30BaHue
ANEKTPOTEPMMYECKMMN  NpnbopaMn  (INEKTPUHECKMMM  NPOTOYHBbIMM  KOTMaMK, KOHBEKTOpamMu U
paguaTtopamu, anekTponnutamu, TENMbIMM nonamMuv u Ap.). TyT-TO U MOryT Hadatbca npobnembl. Kak
npasuno, nwan, nokynas npoBoda, 9MeKTpOyCTaHOBOYHbIE wu3genus, npubopbl, nnbo 3abbiBaloT
notpeboBate y npodaBUOB cepTuduKkaTbl M nacnopta u3genui, nubo nonyyawT (Ha pPbIHKE) He
COOTBETCTBYIOLLME HOPMATUBaM AOKYMEHTbl. JTOT cepTUukaT BaM MNoHagobuTtcsa gns odopmneHus
CTPaxoBKWN B CTPAxOBbIX KOMMAHUSX.

WUHcnekuunn

3aTeM Bbl BbI3blBaeTe MWHCMEKTOpa JHeproHag3opa Ha [OOM, M OH, Ha ocHoBaHuM CepTtudukaTa
COOTBETCTBMS, LOOMKEeH OOopMUTb AKT LOMNycka 3SMeKTPOyCTaHOBKM K BKIHOYEHUO B ceTs. C Kakumu
npobnemamu 3gecb MOXHO CTONKHYTbCA? Hanpumep, cornacHo MY3, B AomMe OOMKHbI YCTaHaBNMBaTbLCS
pO3eTKM C 3alMTHbIMK Kornadkamu (4Tobbl He BOTKHYNW rBO3Adb), @ CTOAT MpOCTble M T. n. Yacto Ha
CTaguMM MOHTaXa X03seBa U3MEHSIOT CXEMY MOAKIMIOYEHUS UMW PACMONOXEHNE TEX UAN UHBIX PO3ETOK U
BbIKMtoYaTenen, HECMOTPS Ha TO, YTO B MPOEKTE OHM YKa3aHbl No-gpyromy. M Tak ganee.
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Mo cnoBaM cornacylowux upmM, KOTopble MOMNPOCUNM UX HE YKasblBaTb, JIMKBMAALUNA HETOYHOCTEN UNn
HapyLIeHWIn MOXeT 0GONTUCL JOPOXKe «KOMMNeHcauumn» nHenekTopy. OHa nopoit gocturaeT ot $ 100-200 3a
poseTkn 0o $ 1000 3a Gonee KpynHble nperpelleHns. KpoMe Toro, MHCMEKTOP-4enoBeK 3aHATON U MOXeT
NPOTAHYTb C NPME3noM MecsiL, criefoBaTenbHO, eMy Hado «npuaaTh yCKopeHuey. BoT 3gecb u nomoraioT
CBs13W, HapaboTaHHble MECTHbIMU MPOEKTUPOBLUMKAMWU WU cornacosBatenamu. 3ae3xum «crneumnanucramy»
npuxoauTcs TpygHee.

[oroBop 06 aHeprocHabxeHuun

3aTem anekTpoceTb U Brnageney goma obsizaHbl 3akmno4nTb [JOroBop O Nonb30BaHUM 3NEKTPOSHEPTUeN.
Ha aTom aTane k BaM Bble3kaeT npeacTaButenbs JHeprocbbita U cocTaBnsieTcss AKT 0 Npuémke nNpubopos
y4yé€Ta 1 npomsBoauT ux nroMmbupoBaHue. NockonbKy 3agadya y Hero fiokanbHas U OH MOXeT NpuapaTbes
TONBbKO K OGOPMAEHUIO LIUTKA U COOTBETCTBMIO YCTAHOBIIEHHbLIX MOLLHOCTEN, CTOAT €ro «ycrnyruy»
HeZdoporo, ecnn He BoobOwWe OecnnaTtHbl. B 3akniodeHne cnyxba BO3OYLUHbIX MM KaBemnbHbIX NUHWUIA
OCYLLIECTBNAET BKMOYEHUE anekTponuTaHnsa goma. C 3Toro MOMeHTa MeCTHasi 3NeKTPOCETb, Y KOTOPON C
XO3AMHOM [oMa (3aKka3vyMkoMm) MMEETCS LOroBop, NPouM3BoauT npodunakTuieckme paboTbl, CEpBUCHOE
obcnyxkuBaHue NUHUK SnekTponepenayn 00 BBOAA NUTalOLMX NpoBoaoB (kabensa) aom. N Bbl MoxeTe
HacnaxaaTbCsl CBETOM U TEMMOM B JOME.

UcTouHuk nndpopmaumm: http://www.acma.ru/

Pemenue BOMPOCOB 3J1EKTPOCHAOKEHUA

COBCTBEHHUKN  HEOBWXKUMOCTU Kak [loTpebutenn 3nekTpuU4ecKom 3Hepruu noAapasfaensoTcs  Ha
crieqytoLme Kkateropum:
e Bnapenblpbl KBapTMp CO CBOOOOHOM NIMAHMPOBKOW B [JOMax-HOBOCTPOWKAX, HE MNpPEBbICUBLLME
NPUHATYIO NPU MPOEKTUPOBAHUN XUMOro JOMa BENMUYMHY 3a8BIIEHHON MOLLIHOCTU KBapTUPbI
e Bnapenbubl KBapTUMp YycTapeBLllero >wunoro ¢oHaa W Bragenblbl KBAapTUP CO CBOOOOHOM
NNaHUpPoOBKOW B [AOMax-HOBOCTPOWKAX, MPEBbLICUBLUME MPUHATYIO MPU NPOEKTUPOBAHUWN XKUMOro
Aoma BENUYMHY 3asiBNEeHHOW MOLLHOCTW KBapTUpbI
e CoOCTBEHHMKM (apeHOaTopbl) HEXMITbIX MOMELLEHWI

l. Bnagenbuam KBapTup co cBobogHOM nNJIaHUPOBKOW B AOMax-HOBOCTpPOMKaXx,
He nNpPeBbLICUBLUMUM MNPUHATYIO NPU MPOEKTUPOBAHMU KUNOro AoMa BeJINUMHY 3asABIIeHHOW
MOLLHOCTU KBapTUPbI.

CornacHo pacnopsbkeHuto nepsoro 3amectutenss Mspa r. Mockebl B
MpaButenbctee Mockebl Ne 225-P3M o1 27 Hosbpst 2001 r . «O6 opraHu3aumm
BbINOJIHEHUS1 OTAENO4HbIX U APYrMX crneuuanbHbIX paboT Ha BBOOUMbIX B
3KCNIlyaTauuio XunbiX OOMax, NpeAHa3Ha4yeHHbIX AN npogaxu» n. 3.2.
«Mpn pocTpoe KBapTMp COOCTBEHHMKAMM >XWMbA - MOHTaX W JOMyCK
3MNEeKTPOYCTaHOBKN KBApPTUP BbIMOMHAETCA MO OTAENbHO COrfacoBaHHOMY B
YCTaHOBMEHHOM MOpsAKe NMPOEKTY B MOSIHOM OObeMe C YCTAHOBKOWM OKOHEYHbIX
YCTPOWCTB 1 NOAKMHYEHNEM KBAPTUP MO MOCTOSIHHOW CXeMey». JTO 03HavaeT, YTo
COOCTBEHHUKY >XUNbs CO CBOOOAHON MMaHWPOBKOW (KBApTUPbl BbIMONHEHbI 0€e3
YCTPOMCTBA MEXKOMHATHbIX MEeperopodok) HeobxoaMMo 3akasaTb NPOEeKT
anekTpoobopyaoBaHUsl, MPOBECTM 3MNEKTPOMOHTaXHbIE U  MyCKOHanagodHble
paboTbl, MO OKOHYaHWM KOTOPbIX BbI3BATb MHCMeEKTopa PocTexHag3opa Ans
TEXHUYECKOro OCMOTPa U ohopmneHns AKTa 4onycka reKTPOyCTaHOBKN KBapTUPbI B ekcnnyaTaumo

B kBapTMpe-HOBOCTpOMKE Ha Nepuoa  CTPOUTENbHO-OTAENOYHbIX  paboT  ariekTpocHabxeHue
OCYLLIeCTBNAETCA Yepes LUWUT MexaHu3aumn OoTAeno4HbIX paboT No BpEMEHHOW Cxeme, OrpaHnyuBaroLLem
noTpebnexHne anekTpoaHeprun. MNpu oTcyTCTBUM AKTa Aonycka, BblAaHHOrO MHCMekTopoM PocTexHansopa,
cnyxba akcnnyatauuM goMa He uMMeeT npaBa nogknovaTb KBapTUpy MO MOCTOSIHHOW cxeme
aneKkTpocHabxeHWA. 3a NOAKMIOYEHME JMEeKTPOyCTaHOBKMA KBapTupbl 6e3 AkTa. monycka K Bnagensuy
BHyTpeHHen cetn (OE3, TCXK) MmoryT 6biTb NPUMEHEHbI LUTPAHbIE CaHKLIMW.
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Mopsipok npoussoacTea paboT U ohOpMIEHUst OOKYMEHTaUMM Mpu OGOpyAOBaHUM 3neKTpoceTel B
KBapTMpax-HOBOCTPOWiKaXx.

Ona nonyyeHns AkTa Oomnycka 3MekTpOoyCTaHOBKM KBapTUPbl B 3KCMMyaTauuio U NogkmoyYeHns KBapTuphbl
MO NOCTOSIHHOW CXeMe 3MeKTpocHabeHUss HeobxoanMo:

1. BnagenbLy KBapTupbl NONyYnTb B Criyxbe akcnnyaTauum XUnoro goma crnpasBKy Ha NpuUcoeauHeHue
MOLWHOCTM U (Mnn) AKT pasrpaHnyeHns 6anaHCcoBOM NPUHAANIEXHOCTM U SKCNnyaTauMOHHON
OTBETCTBEHHOCTM Mexay Bnapgenbuem BHyTpeHHen cetn (OE3, TCX) m coBCTBEHHUKOM XuUnbsa C
yKasaHWeM BblAensaemMon MOLLHOCTU Ha KBapTupY.

2. o Havyana 3neKkTPOMOHTaXHbIX pPaboT BbLINOMHUTL MPOEKT 3NeKTPoobopyLoBaHUSA KBapTupbl. [ns
pa3paboTku NPOEKTHOW  AOKyMeHTauum npuenekaeTcs crneumanmsmpoBaHHas opraHusaums.
3. CornacoBaTb NpOEKT 3neKkTpoobopydoBaHMS KBapTuMpbl B MNONMHOM 06beMe € PoctexHag3opom.
4. CneumanmanpoBaHHOM MOHTa)XHOW OpraHM3aumn NPpon3BeCTN MOHTaX 351eKTpoobopyaoBaHNS KBapTUpbI
cornacHo TpeboBaHusaM «[lpaBun yCTPOMCTBA SMEKTPOYCTaHOBOK», «[lpaBun TexHuknm ©6e30nacHOCTW,
CTPOUTENbHBIX HOPM 1 CTPOro B COOTBETCTBUM C COrMacoBaHHOM MPOEKTHOW LOKYMEHTaLMEN.

Mo okoH4YaHWn pa60T MOHTaXHaA opraHn3auna OoJNKHa npeacrtaBnuTb 33Ka3‘-II/1KyZ

a) KOMUIo NnueH3nn Ha npaeo npoBeaeHnda aNeKTPOMOHTa)XKHbIX pa60T,
6) aKT ocBnaeTenibCTBOBaHNA CKPbITbIX pa60T, paHee elo npeabaBIeHHbIX U NMPUHATBLIX NpeacrtaBUuTenamMmmn
TEeXHNU4YeCKoro Hagaopa 3akasuuka,

B) aKkT OCBMAETENbCTBOBAHUA MOHTaXa AOMOMHUTENBHOM CUCTEMbI ypaBHMBaHWUS noTeHuunanos (ACYIT)
NMOMELLEHWI C NOBLILLEHHON BAXXHOCTbIO,

r) aKkT cAayYn-npueMKn BLIMOMHEHHbIX paboT Mexay npeacTaBuTens My NOApPsSAHON  opraHu3aumu,
aBTOPCKOro Haa3opa 1 TEXHUYECKOro Haasopa 3akas4uka.

5. Tlo OKOHYaHWM SMNEKTPOMOHTaXHbIX paboT chneunanu3MpoBaHHOW oOpraHu3aumMu  BbINOMHUTL
nyckoHanago4Hble paboTbl U COCTaBUTb TEXHUYECKUIA OTYET, B KOTOPOM B Buae «l1poTokonos» Tpebyemoin
PocTtexHag3opom hopMbl CBEAEHbI pe3ynbTaThl NPOBEPKU, U3MEPEHUA U UCTILITAHUIA SNEKTPOYCTAHOBKU C
NPUNOXEHNEM :

a) Konuu nULEH3MM opraHnsaLlmmn, NPpoBOAMBLLEN MPOBEPKY, N3MEPEHUS U UCTbITAHUSA 3NEKTPOYCTaHOBKM,
6) konuu ceuaeTenbLCTBa O perncTpaumnmn anekTponabopaTopuu.

6. lpu Hanuyum BblWENEepPeYnCieHHON [OOKYMeHTaumMm ogopMUTb 3as8BKy Ha BbI30B WHCMNEKTopa
PocTexHagsopa And TeXHWYeCcKoro ocMoTpa W AOorycka B JKCnnyaTauuio 3NeKTPOYCTaHOBKW KBapTUPHI.
7. CoaTb 9MNeKkTpOoyCTaHOBKY B 3KCNyaTauuilo M NonyyduTb Y uHcnektopa PocTtexHagsopa AKT gonycka
3NEKTPOYCTAHOBKN KBApTUPbl, MpU MpegbsaBrieHnM KOToporo criyxba akcnnyaTaumm goma nogknioyaet
KBapTUPY MO MNOCTOSHHOW CXeMe 3NEeKTPOCHabXeHNs.

ll. Bnapenbuam KBapTUp ycTapeBlUero xunoro ¢oHga U BnagenbLlamM KBapTMp co cBob6oaHOWM
NNaHUPOBKOM B OOMax-HOBOCTPOWKAX, NMPEBLICUBLUIMM MPUHATYIO MPU MPOEKTUPOBAHUM XKWNOro
AOMa BeJIMYMHY 3asBNIEHHON MOLLHOCTU KBapTUPbI.

CornacHo «WHCTPYKUMM MO MNPOEKTUPOBAHUIO Yy4yeTa INEKTPONnoTpebneHns B XKUMbIX WU
obuecTBeHHbIX 3aaHusix» Ne PM-2559 ot 01.10.1997 r., yTtBepxaeHHon ykasaHnem N 31
MockomapxutekTypbl oT 06.08. 1997 r . n. 1.9: «[Mpu nepeobopyaoBaHnM 1 Npu NepennaHNpoBKe KBapTUp
XKWMbIX OOMOB M HEXWnbIX MNOMELLEeHUA Briageney, [omkeH obecnednTtb paspaboTky npoekTa
3MneKTpoobopYyAOBaHUST KBAPTUPbl UMW HEXMIOr0 MOMELLEHWS, NpeaBapuTenibHO MOMyYnB TEXHUYECKMEe
YCNoBMUs MO OpraHu3auuM ydeTa, paspeLleHue Ha MCMofb30BaHUE SMEKTPOIHEPrun Anst TEPMUYECKMX
uerne W paspelleHMe Ha MpUCOEAVHEHVWE MOLLHOCTM B  3HeprocHabxatllen opraHusauumy.

CornacHo WHopMaumoHHoOMy nucbMy YNpaBneHUsa rocygapCTBEHHOro 3HEpPreTMYeckoro Hagsopa Mo r.
Mockee Ne 6/2001 ot 10 pekabpsa 2001 r . «O nopsigke NOAKMHYEHUA IHEProeMKUX ‘ObITOBbIX
npubopoB» B KBapTMpax ycTapeBllero xunoro doHpa: «[Ona nogknoyeHnss SHEPrOEMKUX ObITOBbIX
nprubopoB BnagenbLaM KBapTUp HEOOXOAMMO MONyYnTb TexXHUYECKMe YCrOoBUsl B 3HEPTreTUYECKON. cryKbe
Bnagenbua BHyTpeHHen cetn (OE3, TCXK) Ha nx nogkntoyeHue K CyLecTByOWNM ceTam ... [peacraButb
3MNEKTPOYCTaHOBKY KBapTUPbl OpraHam rocygapCTBEHHOro 3HepreTMyYeckoro Hagaopa Afs OCMOTpa U
Jorycka ee B aKcnnyataumio».

Mpu oTcyTcTBUM AKTa OoMycka B 3KCMMyaTauuilo KBapTUpbl, BblAaHHOTO MHcNekTopoMm PoctexHanasopa,
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Bnageney BHyTpeHHen cetn (OE3, TCX) He mmeeT npaBa noaknioyvaTb PEKOHCTPYMPOBAaHHYO (BHOBbL
CMOHTUPOBAHHYI0)  SreKTPOYCTaHOBKY KBapTUpbl K  pacnpefenutenbHOM ceTu  Xunoro  goma.

OAO «MocaHeprochbiTy npu Hanuumu AkTa [Jornycka 3akntoyaeT [oroBop SHeprocHabxeHust ¢
COOCTBEHHUKOM XMWIbsl U BblgaeT abOHEHTCKYHO KHUXKKY NS pacyeTOB 3a 3N1EKTPOSHEPTUIO.

Mopsigok nponsBoacTBa paboT Ans 3akntoyveHnst [loroBopa aHeprocHabxeHus ¢ OAO «MocaHeprocObiT»
npyv MNpOBEAEHUN PEKOHCTPYKUMM IreKkTpoceTerd B KBapTUpax YycTapesLllero >xunoro doHga u npu
06opyaoBaHNM anekTpoceTen B KBApTUPax-HOBOCTPOMKAX, MPEBLICMBLUMX MPUHATYIO MPU NPOEKTUPOBAHMM
XXWUMNoro goma BennYMHY 3asiBNIEHHON MOLLHOCTU KBapTUpbI.

Onsa 3akntoyenus JoroBopa sHeprocHabxeHms ¢ OAO «MocaHeprochbiT» HeobXxo0aMMO:

1. TonyunTtb B 3HepreTuyeckon cnyxbe Bnagenbua BHyTpeHHern cetn (OE3, TCX) TexHudeckue
YCINOBUS Ha NOAKIYEHME K CYLLECTBYIOLUM CETAM XMIOro goma.

2. Monyuntb Pa3speleHne (TexHuU4eckMe YCnoBusl) Ha npucoeavHeHne MolwHocTn B Otaene
TexHonornyeckux npucoeamHenmn (OTI) OAO «MockoBckas ropoackasi arnekTpoceTeBas
koMnaHua» (OAO «MIM3cK»).

3. BbinonHute TexHuuveckue ycrnoBusi, BblgaHHble Bnagenbuem BHyTpeHHen cetu (OE3, TCX)
XuUnoro goma (Npu X Hanu4amu).

4. BbInonHuTb TexHuyeckne ycrnosus, BbligaHHble B OTaene TexHonormndecknx npucoeanHeHmn (OTIT)
OAO «MockoBckas ropogckasi anekrpoceteBas komnaHusa» (OAO «MITOcKy) (npu nx Hanuyumum).

5. Monyunte B OAO «3HeprobanaHc-Ctonumua» (OAO «MocaHeprochbiT») TeXHUYeckMe yCrnoBsus no
opraHv3aummn yyeTa anekTponotTpebneHums.

6. CneuwanuanpoBaHHOW OpraHU3auuM BbINOMHUTL MPOEKT PEKOHCTPYKLUWM  3MEKTPOYCTaHOBKM
(npoekT anekTpoobopyaoBaHKs) KBApTUPbI.

7. CornacoBaTb MPOEKT PEKOHCTPYKLMM  3NEKTPOYCTAHOBKM (MPOEKT  3reKkTpoobopyaoBaHus)

kBapTupbl B YacTu ydyeta ¢ OAO «3HeprobanaHc-Ctonuua» (OAO «MocaHeprocobIT»).
Odopmutb AHKETY NOTPebUTENs anekTpuyeckon aHeprin ¢ OAO «3HeprobanaHc-CTonuuay.
CoctaButb AKT  pasrpaHuyeHus OanaHCOBOWM  MPUHALMEXHOCTM M SKCMnyaTalUoOHHON
OTBETCTBEHHOCTUN CTOPOH W NPUIOXEHUS K HEMY.
10. CornacoBaTb AKT pa3rpaHnyeHuss GanaHCcoBOW NPUHAOMEXHOCTM W SKCMMyaTauMOHHOWN
OTBETCTBEHHOCTWN CTOPOH W NPUIOXEHUS K HEMY:
c Cy6aboHeHToM ([MoTpebutenem),
c ABoHeHTOM (BnapenbLemM BHYTPEHHEN CeTH),
C CEKTOPOM y4eTa u pacnpeaenenuns anektpoaHeprn (CYPI) OAO «MIM3cK»,
¢ counmnanom (panoHom) OAO «MI3AcKy,
¢ TeppuTopuanbHeiM oTaeneHnem OAO «3HeprobanaHc-Ctonuuay,
c ropoackum otgenermem OAO «MocaHeprocobIT».
1. CornacoBaTb NPOEKT PEKOHCTPYKUMW 3MEKTPOYyCTaHOBKM (MPOEKT  3nekTpoobopynoBaHus)
KBapTupbl B NONIHOM o6beme ¢ PocTexHaa3opom.
12. BbINOMHUTbL 3NEKTPOMOHTaXHble PaboTbl COrMacHO MNPOEKTHOM [OKYMeHTauuu, TeXHUYECKUX
YCNOBWUIA NO OpraHuMsaumMmM yy4eta M B COOTBETCTBME C TpeboBaHusMW AencTBylownx Hopm u
Mpasun.

"
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13. Mo okoH4aHWM paboT opraHM3aLmK, BbINOMHMBLLEN 3NEKTPOMOHTaXHbIe paboTbl NPeacTaBUTb:

a) KONuIo NMULEH3MM Ha NpaBo NPOBEAEHUS ANEKTPOMOHTaXHbIX paboT,

6) aKT oCBMAOETENbLCTBOBAHUS CKPbITbIX paboT, paHee el NpPeabsBrAEeHHbIX W NPUHATBIX

npeacTaBUTENSAMN TEXHUYECKOrO Ha30pa 3akasyuka,

B) aKT OCBMAETENbCTBOBAHUS MOHTaXa AOMOMHUTENLHON CUCTEMbI YpaBHMBAHUSA MOTEHUMANoB

(ACVY) nomeLLeHnn ¢ NOBbILLEHHOW BNaXHOCTbLIO,

r) aKkT cOauvu-npueMKu BbIMOMHEHHBIX PaboT mexay npeactaBuTensMy MNOAPSOAHOM opraHusauuu,

aBTOPCKOro Haa3opa 1 TEXHUYECKOro Ha3opa 3akasyuka.

14. o OKOHYaHWM BNEKTPOMOHTaXHbLIX pPaboT cneuranuanpoBaHHOM OpraHM3aunn BbINOMHUTL
nyckoHanago4Hole paboTbl U COCTaBUTb TEXHUYECKUA OTYeT, B KOTOPOM B Buae «[1poTokonos»
Tpebyemon PocTtexHaa3opom (hopMbl CBeAeHbl pedyrnbTaTbl MPOBEPKUA, U3MEPEHUI U UCNbITaHWUIA
3NEKTPOYCTAHOBKN C NPUITOXKEHNEM :

a) KonuM  NUUEH3UW  opraHuMsauun, MNpPOBOAMBLUEN MNPOBEPKY, W3MEPEHUs U UCMbITaHWA

3NEKTPOYCTaHOBKM,

6) konuu ceuaeTenbLCTBa O perncTpalmnmn anekTponabopaTopum.

15. BbINOMHUTE TEXHUYECKOE OCBUAETENbCTBOBaAHWE 3IIEKTPOYCTAHOBKM KBAPTMPbl M NONyYnUTb AKT
TEXHUYECKOro OCBUAETENbCTBOBaHNS.

16. Mpn HanNMyMM BbILLENEPEYNCTIEHHON OOKYMEHTALUM MO OKOHYaHUWN 3MNEKTPOMOHTaXHbIX paboT,
ohopMUTL 3asBKY Ha BbI3OB MHCNeKkTopa PocTtexHaasopa Ans TEXHNYECKOro ocMoTpa 1 Aonycka B
3KCnyaTauuio 3aNeKTPoyCTaHOBKU KBApTUPhI.

17. CpaTtb aneKkTpoyCcTaHOBKY B SKCNyaTaumio U Nony4uTb Y MHCnekTopa PoctexHaasopa AKT gonycka
3NEKTPOYCTAHOBKU KBAPTUPHI.

18. Mpwn Hannumnm Akta gonycka opopmuTb 3asiBKy Ha Bbl3oB nHcnektopa OAO «MocaHeprochbbiT» ans
OCMOTpPa CMOHTMPOBAHHOIO Y4€Ta 1 NIIOMOMPOBKM 3MNEKTPOCHETHYUKAE.

19. Ocbopmutb 3asBKYy Ha BbI3oB uHcnektopa OAO «BHeprobanaHc-Ctonuua» Ans npoBepku
CMOHTUPOBAHHOIO YYéTa 3NEKTPOIHEPTUN.

20. Hanpaeutb B OAO «MocaHeprocObiT» odhopmrieHHbI [loroBop aHeprocHabxeHus u MNpunoxeHns
K HEMy € npegocTasneHvemM Bcen HeobxoauMon AOKyMEHTauun Ans ero 3aknioveHns.

21. 3akntountb ¢ OAO «MocaHeprocObiT» [oroBop sSHeprocHabXeHusi, nonyy4ntb abOHEHTCKYHo
KHWKKY OS99 pacyeToB 3a 3reKTPO3HEPruio.

22. MNoaknioyeHne PeKOHCTPYMPOBaHHOM (HOBOM) 3NEKTPOYCTAHOBKWA K pacrnpefenvTenbHONn ceTu
XWMNoro AoMa Mo MNOCTOSIHHOM CXeMe 3reKTpocHabXeHus npousBoguTca npu 06a3aTenbHOM
yyacTum npepcraBuTens aHepretTudeckon crnyxbol Bnagensua sBHyTpeHHen cetn (OE3, TCX) npu
Hanuumm 3akntoveHHoro [lorosopa ¢ OAO «MocaHeprocObIT».

lll. CobcTBEeHHMKaM (apeHAaTopam) HEXUNbIX NOMeLLeHUI

PacnopsibkeHvem [MpasutensctBa Mockebl Ne 618-Pl ot 30 anpensa 2002 r . «O npuemke B
3KCNJlyaTauuto BCTPOEHHbIX, BCTPOEHHO-MPUCTPOEHHbIX, MPUCTPOEHHbLIX HEXUITbIX NOMELLEHUNY , a
Takke «MHCTPYKUMEN NO NPOEKTUPOBAHUIO yUYeTa INEKTPONOTPEeONeHUs B XKUMbIX U 06LECTBEHHbIX
spaHuax» Ne PM-2559 ot 01.10.1997 r. , yTBepxxaeHHomn ykazaHuem Ne 31 MockomapxuTekTypbl oT 06.08.
1997 r . n. 1.9, onpegeneH NOpsgoK M nepeyvyeHb paboT Mo ANeKTPocHabXeHU, KoTopble HeOBXOAMMO
BbIMONHNUTb BNaAenbLly HEXUIOro NOMELLEHMS.

Mopsagok npounssoacTBa paboT Ans 3aknoyeHns Jorosopa aHeprocHabxeHus ¢ OAO «MocaHeprocbbiT»
coBCTBEHHUKaM (apeHaaTopam) HEXUIbIX NOMELLEHNN.

[na 3aknoyeHuna [Jorosopa sHeprocHabxeHnss ¢ OAO «MocaHeprocbbiT» He06X0ANMO:

1. Mpn 3nekTpocHabXeHWM HEeXMNOro MnoMelleHMs OT  BHYTpeHHen ceTtu Bnapgenbua
(banaHcogepxaTtensa)  goma nony4nTb B 3HepreTMyeckon cnyxbe Bnagenbua
(BanaHcogepxxatens) TexXHUYECKNe YCNOBUS HA NOAKIOYEHNE K CYLLLECTBYIOLLMM CETAM 34aHNUS.

2. Monyuntb Pa3speleHne (TexHU4eckMe YCNoBusl) Ha MNpPUCOeAMHEHWEe MolwHocT B Otaene
TexHonornyeckux npucoeauHeHnn (OTIT) OAO «MockoBckass ropoackasi anekrpoceresasi
koMmnaHua» (OAO «MIM3cK»).

3. BbinonHutb TexHu4Yeckne ycrioBusi, BolgaHHble Bnagenbuem BHyTPEHHEN ceTu (Mpuix Hammymm).

4. BbInonHuTb TexHu4eckne ycrnosus, BblgaHHble B OTaene TexHonormndeckux npucoeanHeHnin (OTIT)
OAO «MockoBckas ropoackast anekrtpoceteast komnaHusa» (OAO «MIM3cK») (npu ux Hanu4un).
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5. Monyuntb B OAO «3HeprobanaHc-Ctonuua» (OAO «MocaHeprocbbiT») TexHU4eckune ycrnoBusi no
opraHv3aummn yyeTa anekTponotTpebneHums.

6. PaspaboTtaTb NPOEKT anNeKTpoobopyL0BaAHUS HEXKMITOTO NOMELLEHUS.

7. CornacoBaTb MNpPOEKT 3neKkTpooOopyLoBaHMS HEXWUNoro nomelleHns B 4yactun ydeta ¢ OAO
«3JHeprobanaHc-Ctonuuay (OAO «MocaHeprocobIT»).

8. OdopmunTtb AHKeTY NnoTpebuTens anekTpudeckon aHeprm ¢ OAO «3HeprobanaHc-Ctonuuay.

9. CocrtaButb AKT pasrpaHMyeHusi GanaHCcoBOW  MPUHAONIEXHOCTM M 3KChyaTauMOHHOM

OTBETCTBEHHOCTU CTOPOH U MPUMOXKEHMUS K HEMY.
10. CornacoBatb AKT pasrpaHuyeHnss 0anaHCOBOWM NPUHALMEXHOCTU W 3KCMnyaTauMOHHOM
OTBETCTBEHHOCTU CTOPOH U MPUMOXKEHUS K HEMY:
c Cy6aboHeHToM ([MoTpebutenem),
¢ AboHeHTOM (BriagenbLem BHYTPEHHEN ceTn),
C CEKTOpOM y4eTa u pacnpeaenenuns anektpoaHeprn (CYPI) OAO «MIM3cK»,
¢ counmanom (panoHom) OAO «MIM3IcKy,
¢ TepputopmaneHbiM otaeneHnem OAO «3HeprobanaHc-Ctonuua,
¢ ropogckmum otaeneHnem OAO «MocaHeprocObiT».
1. CornacoBatb MpPOEKT 3NeKTPOOOOpPYAOBaHMUS HEXMUIIOrO MNOMELLUEHUS B MOMTHOM OO0beme C
PocTtexHag3sopom.

12. Monyuntb B PocTexHaa3ope PaspelleHve Ha NpUMEHEHME 3MNEKTPOIHEPTUN AN TePMUYECKMX
uenen (Npy HanMuUM anekTpoHarpeBaTeNbHOro 06opyaoBaHUS).

13. BbINOMHUTL 3MEKTPOMOHTaXHble paboTbl COrMacHO MPOEKTHOW [AOKYMeHTauuu, TexHUYecKux
YCNOBUI NO OpraHusauMmM ydeta M B COOTBETCTBME C TpeboBaHusiMn pencTeyowmx Hopm un
Mpasun.

14. Mo okoH4YaHuM paboT opraHu3auun, BbLINOMHUBLLEN SMEKTPOMOHTaXHbIe PaboTbl MPeacTaBUTb:
a) KOMuIo NLLEH3MN Ha NpaBo NPOBELEHMNS SNEKTPOMOHTaXHbIX paboT,

0) aKT o0cCBMOETENLCTBOBAHUA CKPbITbIX pPaboT, paHee el NpeabsBrEeHHbIX U NPUHATBIX

npeacTaBUTENSAMN TEXHUYECKOTO Haa30pa 3aKasunka,

B) aKkT OCBMOETENbCTBOBAHUA MOHTaXa [OOMOSIHUTENbHOM CUCTEMbI YpaBHMBAHWUS MOTEHLWaNoB

(ACVY) nomeLLeHnn ¢ NOBbILLEHHOW BNaXHOCTbLHO,

r) aKkT coadun-npuemMKM BbINOMHEHHbLIX PaboT Mexay npeacTtaBUTENsIMU MOOPSOHON OpraHusaumm,

aBTOPCKOro Hag3opa 1 TEXHUYECKOro Haa3opa 3akasyuka.

15. BbInonHWUTb anekTpousaMepuTenbHble paboTbl U COCTaBUTb TeXHUYECKUA OTYET MO pesynbTatam
aTMx pabot (Npu  3asBNEeHHoM MowHocTM MeHee 50 «kBT) ¢ npunoxeHvem
a) KoMuMM T§UUEH3MM OpraHmsaumn, NpOBOOMBLUEN MPOBEPKY, W3MEPEHMS U UCMbITaHUS
3NEKTPOYCTaHOBKN,

0) Konuu cBuaeTenbLCTBa O perncTpauun anekTponaboparopuu.

16. BbINOMHUTE CEPTUMUKALMOHHBIE UCMbITAHUS SMEKTPOYCTAHOBKU U MOMY4YnTb TEXHUYECKUA OTYeT
no pesynbTatam cepTUUKALNOHHBIX MUCNbiTaHu, CepTudmkaT COOTBETCTBUSA INEKTPOYCTAHOBKU
(npw 3asiBNeHHoM MoLHOCTU cBbiwe 50 KBT) ¢ npunoxeHnem:

a) KoMUW  NULEH3UW  OpraHusauun, nNPOBOAMBLUEN NPOBEPKY, W3MEPEHUSS WU  UCMbITaHUS

3NEKTPOYCTaHOBKN,

6) konuM cBuaeTeNbLCTBA O perncTpaLmmn anektTponabopaTtopum,

B) KONWUM aTTecTaTa akkpeguTaumm ucnbltatenbHon nabopatopum.

17. ATTecTtoBaTb N, OTBETCTBEHHBIX 3a 3MEKTPOXO3ANCTBO 3aKasymka 1 NonyyYnTb YaOCTOBEPEHUS MO
anekTpobe3onacHoOCTH.

18. BbINOMHUTL PEBU3NIO M MapKUpPOBaHWE CPeaCcTB yYeTa aNeKTpu4eckon aHeprum (B criyvae Hanmuuns
TpaHCOPMaTOPHOro yyeTa) 1 Nony4nTb AKT PEBM3MU CPELCTB yyeTa.

19. BbINOMHUTL NporpammMupoBaHME CYETYUKOB, MPUCBOMTL MM CeTeBble agpeca W nonyyntb AKT
NPOBEPKN TEXHUYECKUX CPEACTB y4yeTa INEKTPOIHeprun (Npu Hanmmumm coOTBETCTBYOWMNX TY Ha
opraHmsauumio yyeta).

20. BbInonHUTL TEXHWYECKOE OCBUAETENbCTBOBAHWE 3MEKTPOYCTAHOBKN HEXUIIONO MOMELLEHNs U
nonyyYnTb AKT TEXHNYECKOrO OCBMAETENBCTBOBAHMS.

21. Mpn HannuunM BblLLENEPEYMCIIEHHOW LOOKYMEHTaALUN MO OKOHYaHWM 3MEKTPOMOHTaXHbLIX paborT,
0hopMUTL 3asBKY Ha BbI30B MHCNEKTOopa PocTexHaasopa Ans TEXHUYECKoro -OCMoTpa 1 Aaornycka B
3KCMyaTauuio 3aNeKkTpoyCcTaHOBKN O0beKTa.

22. Cpatb aneKTpoycTaHOBKY B 3KCMyaTauuMio U Nony4nTb Y MHcnekTopa PocTeéxHaasopa AKT Jonycka
3NEKTPOYCTAHOBKN HEXMIOrO NOMELLEHMS.
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23.

24,

25.

26.
27.

Mpu Hanuumm AkTa gonycka oopmMuTb 3asBKy Ha Bbi3oB MHcnektopa OAO «MocaHeprochbiT»
Ana ocMOTpa U NNOMBUPOBKM CMOHTMPOBAHHOMO y3na y4veta (wkada ydyeTa, aneKTpoCcHEeTHMKOB,
TpaHcdopMaTopoB ToKa).

Ocdbopmnte 3asBKy Ha BbI3oB WHcrnektopa OAO «3HeprobanaHc-Ctonuua» Ons npoBepKU
CMOHTUPOBAHHOIO YYéTa 3MNEKTPOIHEPTUN.

Hanpasutb B OAO «MocaHeproctbiT» odopmrieHHbIn [JoroBop aHeprocHabxeHns n MpunoxeHns
K HEeMy € npegocTasneHvemM Bcen HeobxoaumMon AOKyMeHTauumn Ans ero 3aknioveHns.

BakntounTtb ¢ OAO «MocaHeprocobiT» [oroBop aHeprocHabxeHus.

MoaknioveHne anNeKTPoyCTaHOBKM HEXWUIOro NOMELLEHNs K pacrnpeaenuTensHon ceTu 3gaHus no
MOCTOSIHHOM  CXeMe  3MNEeKTPOCHabXeHWss  Npou3BOAMTCA Npu  obAsaTenbHOM  yyacTuu
npeacraBuTens aHepreTudeckon cnyx0Obl Bnagenbua BHYTPEHHEW ceTu npyv  Hanuyuu
3akntoyeHHoro forosopa ¢ OAO «MocaHeprocbblTy». MoagknioveHne anekTpoyCcTaHOBKU 34aHUSA K
Tl NO NOCTOSHHOW CXeMe 3neKTPOCHAbXeHUs MpoM3BOAUTCA NpuW obssaTenbHOM y4vacTum
npegcrasutens dpunmana (panoHa) OAO «MIM3cK» npy Hanuumm 3akntoveHHoro Jorosopa ¢ OAO
«MocaHeprocbblT» 1 Pa3pelueHus Ha nogady HanpsbkeHus ot TT1.

B npouecce npoussoacTtea pabot no 3akntoveHuto [doroBopa ¢ OAO «MocaHeprochbbit» NoTpebutento
HeobxoaMmo onnatute paboTbl M yCryrM MO Cc4YeTaM COrMacyloLlnX WHCTaHUMA U KYPUPYIOLLINX
opraHusaumi:

3a pa3paboTky cutyaumoHHoro nnaHa B macwTtabe 1:2000,

3a Cnpaeky 06 OTCyTCTBMM 3a0O0SDKEHHOCTM 3a noTpebnsemylo anekTposHepruio Bnagenbua
(BanaHcogepxaTens) 3gaHus,

3a OKasaHwue ycryrm no NpUcoeanHEHNIO K anekTpudeckon cetn n opopmneHue Paspewienus (TY)
Ha NpVcoeanHEHNE MOLLHOCT!,

3a noJkmnyeHne anekTpoycTaHoBkM obbekTa Bnagensuem (banaHcogepxatenem) BHYTpeHHeEN
cetu,

3a cornacoBaHve AKTa pasrpaHudeHusi GanaHCcoBOW MNPUHAAMEXHOCTU W 3SKCMnyaTauMOHHOM
OTBETCTBEHHOCTU CTOPOH ¢ Bnagenbuem (banaHcogepxatenem) BHyTpEHHEN ceTw,

3a cornacoBaHue nNpoekTa anekTpoobopynoBaHns obbekTa B YacTu ydeta ¢ OAO «3DHeprobanaHc-
Cronuuay» (OAO «MocaHeprocobIT»),

3a odopmneHne AHkeTbl noTpebutena anektpudeckon asHeprm ¢ OAO «3HeprobanaHc-
Cronuuay,

3a corfnacoBaHue npoekTa anekTpoobopyaoBaHns obbekTa B NonHOM obbeme ¢ PoctexHagsopom,
3a PaspelleHne Ha MNpPUMEHEHME SMEKTPOIHEPrMn Anst TEPMUYECKUX Uenen (Npu Hanuydum
aneKkTpoHarpeBaTenbHOro 06opyaoBaHms),

3a NPOBEAEHVE PEBU3NM U MaPKMPOBAHWUS CPeACTB yveTa 3MEeKTPUYECKOM 3Heprun (B crnyyae
Hanuumsa TpaHcopmaTopHOro yyeTa),

3a NporpaMMMpOBaHNE CYETUMKOB SMEKTPOSHEPTMM WU MPUCBOEHME MM CETEBbIX aApecoB (npu
HanuMumMmn cooTBETCTBYIOLMUX TY Ha opraHM3aumio yyeTa),

3a  CepTMuMKaLMo  SMEeKTPOyCTaHOBKM M nonydeHne  CepTudmkata  COOTBETCTBUS
3NEKTPOYCTaHOBKM (NPY 3adBIIEHHOW MOLLHOCTM cBbilwe 50 KBT),

3a TEXHUYECKOE OCBMAETENbCTBOBAHNE 3NEKTPOYCTAHOBKN OObEKTA,

3a MOBTOPHBIN BbI3OB MHCMEKTOopa PocTexHaasopa,

3a BbI30B uHcnekropa OAO «MocaHeprochbbiT» 1 NNOMOBUPOBKY y3na yyeTa,

3a 3a0MKEHHOCTb MO AMNEKTPO3IHEPrMM NpexHero nMbo HacTosiwero Bnageneua (apeHgaTtopa).

UcTouHuk nndgopmaumm: http://www.edsila.ru/
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npOprB B 3J1IeKTpPOCeThb. Kak nogknouunTcsa K ANIeKTpoceTu n

3aKNK4YnUTb 4OroBop 3ﬂeKTpOCHa6)KeHVIH. I'IpaKTquCKoe nocobue B

BOMpocax n oreBeTax.

AsTop: KpacHuk B. B.

UspatenbcTtBo: SHAC-TTIOBYITYC,
N3OATENbCKAA MPYTIMA, 2006 r.
LF P ISBN: 5-93196-687-0
i ISBN13: 978-5-93196-687-8
Msrkasa obnoxka , 192 ctp.

PacueTHbIN pa3mep nspauma: 14 x 21 cm
®dopmar: 60*88/16
BBK: 31.19

KHura noceslleHa  akTyanbHOW  npobrneme,
NpuHsABLUE B nocrnegHee BpeMs 4YpesBbl4anHO
OCTpbI 1 Gone3HeHHbI XxapakTep. B ycnosusx
NMOBCEMECTHON peopraHusaumm
3HeprocHabXaroLLnx KOMMaHui, NMOCTOSAHHO
M3MEHSIIOLLLerocs 3akoHogdartenscTsa W, rnasHoe,
BCreacTeve aeduunta reHepupyoLLmx
MOLLHOCTEW NOAKIMOYEHNE HOBbIX NOTpebutenen K
cucteMam aneKkTpocHabxeHns nocTeneHHo
CTaHOBUTCS NPaKTUYECKN HEBO3MOXHbIM.

B dopme BOMpocoB M OTBETOB B MPaKTUYECKOM Mocobun paccMoTpeHbl Bce aTanbl MoAKNHYeHUs
noTpebuTenen K 3NeKTPOCEeTAM U 3aKMoYeHVs JOroBopa 3HEprocHabXeHWs C 3HeprocHaGkaroLwumMm
opraHusauMsMu: MornyvyeHne TeXHUYECKMX YCMOBUIA W/UNu paspelleHns Ha npucoeguHeHue MOLLHOCTY,
ohopMrieHne akTa pasrpaHuyeHnst GanaHcoBOW NPUHAANEXHOCTU U SKCMNyaTaLUMOHHON OTBETCTBEHHOCTY,
pa3paboTka NpoekTa (CXeMbl) aNEKTPOCHaBXeHWS, NosyYeHne akta gomnycka.

3akasaTtb 3Ty KHUry MOXHO 3aech: http://electrolibrary.info/bestbooks/book/206476.php

A

BuTpuHa ¢ caMbiMM NyYWWUMUM HOBbIMU KHUramu (yd4yeGHUKaMW,
cnpaBoYHMKaMKU, MoHorpadmusmMmn) no pasnuyHbLIM  pasgenam
9MEeKTPOTEXHUKN.

I/IHCbOpMaLl,I/II/I O HMX Ha 3TOM cante, Ang Toro, 4to 6bl Bbl Mornm
NO3HAKOMUTBLCA C HUMU, @ B Clly4ae Heob6XxoaAMMOCTHK, 3aKka3aTb UX C

JOCTaBKOW MO noyTe.

«KHUMM ona anekTpuKoB Mo NoYTeE»

OT6I/1paIO caMble nydyuwume HOBble KHUIM AOn4 ny6r||/1|<au,wv1

http://electrolibrary.info/bestbooks/
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«QNEKTPOHHAs ANIEKTPOTEXHUYECKAS
ononuoTeka»

Bonblwoi apxue pasnuyHoro poga nybnukauuMn m matepuanos
9MNEeKTPOTEXHUYECKONW TeMaTUKNU Ana 3NEeKTPUKOB U BCEX, KOMY
NPOCTO MHTEpPEeCHa 3NeKTPOTEeXHMKa U BCe YTO C Hel CBA3aHO:
cTaTbW, 3NEKTPOHHbIE KHUTK, XXypHanbl, oGy4yatloLwme ypoku.

MpoeKkT «3OnekTpoHHaAs 3fekTpoTexHudeckas 6GubnuoTteka»
NOCTOAHHO MOMNOJSIHAETCSH HOBbIMW MHTEPECHBIMU MaTepuanamu.

http://electrolibrary.info

IIpo0JieMbl MOAKJIIOYEHHS HA MAPAJLJIEJIbHYI0 padoTy
ICKTPOCTAHIUHA € CYHIECTBYKOIICH CeThIO

K Ham o4eHb 4acTo Ha HavarbHOM CTaguM ObpalLaloTCs 3aKkasuuMku C NPocbOOoN PasbsCHUTL, YTO TaKoe
napannenbHbIi PeXUM W Kak MOMy4WTb paspelleHne Ha napannenbHylo paboTy C CyLiecTByHLLEN
3NEeKTPUYECKON ceTblo. B HEeKOTOopbiX Crydasix aSnekTpocHabxalwolwe opraHM3auum KaTeropuyecku
BO3paXaloT MPOTUB MOAKIIOYEHNSI BNIEKTPOCTaHUMIA Ha mapannenbHylo paboTy. OCHOBHasi MpuyMHa He
cosfgaeaTb npeleneHTa B CBOEM PErMoHe Uiv ropode v He TEpATb KIUEHTOB, a 3Ha4YWT U BbIpydKy. Mpu
3TOM MPUAYMbIBAIOTCA PasfuyHble MPUYUHBI: MoMagaHvMe nepcoHana noj HanpshkeHvwe npu paboTe Ha
MIMHAKX, BbLIXOO4 M3 CTPOA CUCTEMbI MPU KOPOTKOM 3aMblKaHWW, HU3KOE Ka4YecTBO INIeKTPOIHEPruH,
BblaBaemMoe reHepatopoM. [Mpudyem 3TO AenaeTcs Ha MNonHoM cepbese. Jlioan 3abblBaloT, YTO 3TUM
CaMblM OHM MPU3HAIOTCA B HEKOMMETEHTHOCTW W BbIMMSAAAT CMeLWHo. BoT Hwke npvBegeH npumep.

[aBaiiTe nonpobyem pa3o6paTtbCs, YTO Takoe NapannenbHbIi PeXuM.

MapannenbHO C 3HeprocucTeMon paboTalT Bce MNOTPEOUTENU SMEKTPUYECKON 3SMEKTPOIHEPrU W
aMeKTporeHepaTopbl 3MEeKTPOCTaHLMI. B UCKNIOUYMTENbHLIX CrydasX WMEKTCH aBTOHOMHbIE WUCTOYHMKM
3MEKTPOSHEPrnM, KOTopble NMUTAIOT SNEKTPOIHEPrue orpaHUYeHHOe KONMYecTBO noTpebuTenei, npyu aTom
Ka4eCTBO SMEKTPOSHEPIM MOXET ObiTb AOCTATOYMHO HU3KMM UM MO 4YacToTe U MO HanpsKeHWo u3-3a
MYCKOBbIX TOKOB aCUHXPOHHbIX MaLLIVH.

EfvHasa sHeprocuctema, 9TO KOHEYHO e, OrPOMHOE AOCTUXKEHWe. YacToTa ceTu noaaepKmBaeTca OYeHb
XeCTKo B npegenax 50rL n OTKNOHEHNs1 He AONYCTUMBbI U3-3a «pa3Barna» CUCTEMbI U aBapUIMHbIX MaCCOBbIX
OTKINIOYEHUA, 4YTO M npomsowno B Mockee 25-05-2005 roga. BO3MOXHOCTM BCeX AENCTBYHOLLNX
reHepaTtopoB He XBaTWMO yadepxaTb 4acToTy MpW pOCTe Harpysks, a 3anaca He Obiro, MnoaTomy
reHepaTopbl Hadanu OTKMYaTbCa OauH 3a Apyrum. CTOMNO OTKMIOYUTLCA OAHOMY reHepaTopy, Kak
HarpysKy B3sifiM OCTarbHble U «NPOCENU» MO YacTOTe HWXKEe JONYCTUMOrO YPOBHS YCTAHOBMEHHbIX 3aLLuT
Ha oTKMoYeHne. BoT kak 3To Oblino.

«24 mag B 21:17 Ha noacTaHuumn "HarmHo" Npoum3oLLno NoBpexaeHne N3MepuUTENbHOro TpaHcdopMaropa
ToKa C BblOpocom K Bo3ropaHumem macrna. Ockonkamu W30MauMK paspylumniach TupnsHaa-fnogBecHON
nonaumn 220 kB 1 MarucTpanbHble BO34yXOMpoBOAdbl, YTO MPUBENO K OOECTOYMEHMIO MOACTAHLMW.

Mpu oTknoyeHun wuH 220 kB obBectouymnack nogcTaHuus "KanoTHs", 4To NpMBENO K YacTUYHOMY
obectoyeHnto MockoBckoro HedTenepepabatbiBatowero 3asoga (MHIM3). OgHoBpemeHHO Ha T3LI-22
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OTKNYUNUCbL reHepatopbl ? 7, 8, 9, 10 (Bcero Ha T3L-22 ycraHoBneHo 11 TypboreHepaTopos).

25 masa ¢ 10:07 us-3a neperpysok Hadanucb aBToMaTtudeckue oTkmnodveHus BJ1-220 kB, yto npuseno K
HapyLIEeHNIO YCTOMYMBOCTU IHEPrOCUCTEMbI U MOCMEAYIOWEMY OTKIMIOYEHMIO NWHUIA 3rekTponepenay Ha
toro-ganage MockoBckoro pervoHa, a Tawke B Tynbckon un Kanyxckon obnactsx. [Mpousowno
obectoueHne 240 noactaHumm 220-110-35 kB 1 nonHas octaHoBka anekTpoctaHuun M3C-1, TOU-9, TOU-
11, TOU-17, T3U-22, a Takke 4YacTuyHas octaHoBka TypboreHepaTtopoB Ha T3L-8, NP3C-4, NP3C-5,
ToU-20, TOU-26.»

Ecnn yactoTa B 3Heprocucteme MOLAEPKMBAETCA OYEHb >KECTKO, TO (pas3Hoe HanpsikeHne MOXeT
N3MEHATbCS B JOBOSBHO LUMPOKOM AuanasoHe oT 240 go 160 BonbT B nepuog nNUKOBbIX HArpy3ok M3-3a
nageHnsa HanpsbkeHust npyu 6onblIMX ToKax NOTpebneHus B NOABOAALMX NUHUAX U TpaHcdopMaTopax.
CuHycomaanbHOCTb Takke XenaeT nydllero, Tak kak nodble ctabunmnsatopbl HanpsikeHus (KOMMNbITEPOB,
TENEBU3OPOB W [OpYyron SreKTPOHHOW annapaTtypbl), 4acToTHble npeobpasoBaTtenn, TUPUCTOPHbIE
npeobpasoBaTtenn MNOCTOSIHHOTO TOKa, YCTPOMCTBA MSIKOrO Mycka OYEeHb CUIMbHO BUAIOT Ha
CYHYyCcOonOanbHOCTb CETU.

Mbl (noTpebuTenn) noka He MOXEM OLEHUTb KavyecTBO Mofy4aemoro Tosapa (3NeKTpo3Heprun) wu
AOKYMeHTanbHoO nogTBepAuTb, MO3TOMY €CriM Yy Hac BbIXOAUT M3 CTPOSA 3NEKTPOHHasa annapartypa, TO
npexge Bcero AymMaem, 4YTo annapaTtypa BuHoBaTa. Mexagy npouum, psg  3apyBexHbiX  upm
NOCTaBNALMNX ANEKTPOHHOE 0BopyaoBaHNE Ha POCCUMCKMI PbIHOK MPUHUMAET cneumnanbHble 3aWwuTHbIe
Mepbl NO BbIXoAy M3 CTposi 060pyAoBaHMS U3-3a HU3KOIO KavyecTBa aNeKTpoaHepruu. Mpubopkl Ans oueHKn
KayecTBa 3NEeKTPOIHEPIMU ECTb, HO KTO MPO HUX 3HAET.

M Tak, yem e onacHo NoAKMoYeHNe IMNEeKTPOCTaHUMKN K ceTU. 3MeHWUTb 4acToTy CTaHLUMA He MOXET, Tak
Kak MOLLHOCTb CTaHLUWM, HecouamMepumMa marna B CPaBHEHUWM C MOLLHOCTbIO 3Heprocuctembl. KopoTkoe
3amMblkaHne? Tak 3TO crpaBednuBo Ans NoGoro anekTpoobopyfoBaHus. [Ons 3TOro M CylecTByoT
aBTOMaTM4yeckne BbIKMNOYaTenu, KoTopble oTpabaTtbiBaloT M MpU ONUTEnbHON neperpyske (Tennosas
3awnTa) 1 Npu Tokax KOPOTKOro 3amblkaHUA (3nekTpoMarHuTHas sawmra). VckakeHune cuHycouabl, TOXe
HeT, reHepaTop HaoGoPOT PUMLTPYET CETb OT BbICLUMX FAPMOHUK. YMeHbLUaeT HanpsikeHne? To xe HeT,
reHepaTop HaobopPOT cTapaeTcs NoAaAepaTb 3afaHHOE HaMpsKeHWE, a B Yachl NYK pasrpyXkaeT CUCTEMY.

MoxeT OblTb onacHo? PeMOHTHLIN nepcoHan anekTpocHabXatolwen opraHmsalmMm MoXeT nonacTb Mo
BbICOKOE HarnpsbkeHue Mpu HEOXMOAHHOM BKITOMEHUM cTaHuMKM. To e HeBo3MOoXHO. CTaHuusa B
aBTOHOMHOM pexume BpSad NU CnpaBuTCA C NoTpebuTensamu obbekTa, a yX B3siTb Ha cebs Harpysky
3HEProcucTeMbl 3T0 BoobLle He peanbHo. [la 1 cTaHuMIo 3anyckaTb NPU MCHYE3HOBEHMU BHELUHEN CETU
Henb3sl, Tak 3HEpProcMctemMe TO HMYEro He OyadeT, a BOT CTaHUMIO FErko BbIBECTM U3 CTPOSA Npu
HEOXMOaHHOM MOSIBNEHNM CETU, €CNKN HanpshkeHue okaxeTcs B npotuBodase n 6yaet He 380 BonbT, a
760 BonbT. TMOSTOMY MPU WUCYE3HOBEHWUM HamMpPsPKEHWs BHELUHEW CeTW, CTaHUusi aBTOMAaTU4ecKu
OTKIIOYaeTca OT CeTU W ABuUraternb OCTaHaBNMBAETCHA C AMArHOCTMKOW aBapum «HeT ceTu». OnepaTop
OOJIMKEH OTKMIOYNTL OOBEKT OT CETU, NEPEBECTU CTaHLMIO TyMOMEepoM B pexmm «ABTOHOM» W 3anyCTUTb
CTaHLMI0 3aHOBO. B oTaenbHbIX cnydasx no TpeboBaHUIo 3aka3umka Npouecc NPonUcXoanT aBToOMaTUYeCKn
nyTeM YCTaHOBKWN AOMNOMHUTENBbHOrO 060opyaoBaHms.

Mpeanonoxum, onepaTop BCE Xe HapyLUM MHCTPYKUMM 1 BKIHOYU CTaHLUMIO NOBTOPHO. Ecnn paboTbl Ha
NUHUN He BedyTCHA, TO NpY MONbITKE NOAKMIOYUTL HArpy3Ky K CTaHLMWU MrHOBEHHO cpaboTaeT aBTomart oT
neperpysku, cpaboTtaeT Takke 3awmTa no obopoTam (HWXKHUIA YPOBEHDb), Tak Harpy3ka byaeT ypesBblivaniHO
Bbicokasd. Ecnn xe paboTbl Ha nuHUKM BeayTcs, TO OyayT B 00s3aTenbHOM MNOpsiake YCTaHOBMEHbI
3a3eMreHns Ha BCEX TOYKax BO3MOXHOW Modayvn HanpskeHus M npousongeTr TO Xe camoe, TOMbKO
ObicTpee. NMpn 3TOM HAgO MOHUMATb, YTO TPeOOBAHWSA YCTAHOBKU 3a3EMIIEHUMIN HE ABNSAKOTCA KakMM TO
crneumanbHbIM TpeboBaHMEM 3NEKTPOCTaHUMIA, Ha Nboe obopygoBaHME UNK NIMHUIO BCeraa MoxXeT ObiTb
nodaHo HanpsbkeHve no pesepBHoMY duaepy. [MosaTomy cobrniofeHne TEXHUYECKUX MeponpusTUn
06s13aTENbHO K BBINOMHEHMIO, BHE 3aBMCUMOCTM €CTb CTaHUMM B CUCTEME WnU UX HET..MoxXeT ‘npocTo
OLINMBUTBCA ANCNETYEP U BKIKOYNTE Pe3epB AUCTaHLMOHHO.

Utobbl He ObINO npou3BoNna  3fekTpocHabXallwux — opraHusauui, napannensHad  pabota
MUWUHU3NEKTPOCTAHUUA pernameHTMpyeTcs OOKYMEHTOM «BpemeHHble npaBuna APUCOeQUMHEHUST ManbIX
9MNeKTPOCTaHUMN, C WUCMOMb30BaHWEM 3HeprocOeperawLwmx TEXHOMOMUA, NPUMEHsIEMbIX B KadecTBe
OCHOBHbIX UIMN Pe3epPBHbIX UCTOYHMKOB NUTAHWUS 3MIEKTPONPUEMHMKOB NoTpebuteneny, yTBepXaeHHbIm 14-
04-2004 Pykosogutenem [enaptameHTa anektpoaHepreTukn MuHTonaHepro Poccumn U.A. HOBOX1OBbIM.
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B3anmMooOTHOLLEHNA Mexay SHeprocHabxatwwlen opraHuM3aunen u nortpebutenem onpenensaroTcs
nokymeHtoMm «MHCTPYKUMA o B3aMMOOTHOLLEHUAX MepcoHana pernoHanbHbiX anektpoceTten (POC)
OAO “OHepro” * W npegnpuaTUs NO  onepaTUBHOMY AMCNETYEPCKOMY YyrpaBrneHuio nogcTaHumen
“MpegnpuaTns»

[na HopmanbHOM napannenbHon paboTbl C 3HEProCMCTEMOM WU UCKIOYEHUS BO3MOXHOCTM MO4auu
HanpshkeHus1 Yepe3 TpaHcopmaTop Ha OTKIOYEHHYH NUHUI FeHepaTop OCHALLEeH AOMONHUTENbHON
3almnTon, AencTByoLLen Ha oTknoveHne asTomata 0,4 kB npwu:

a) nameHeHumn Yncna obopoToB Hke 1430 n Bbiwe 1560 06/MUH.;

6) CHWKeHUM HanpsbkeHus Hke 70% (HopM.);

B) paboTe reHepaTopa B ABUraTENbHOM PEXUME;

r) paboTe TOKOBOM 3aLLUTHI;

[) noTepe BO30YXOeHUS.

Kpome TOro, nogkmnodeHne Ha napannenbHylo paboTy  pernameHTUpyeTcsi  OOKyMEHTaMu:
«MPABUIA HEOUCKPUMWHALMOHHOIO AOCTYNA K YCNYIAM MO MEPEJAYE SNEKTPUYECKON
OHEPI'MN N OKASAHUA 3TUX YCIYM» (YTBepxaeHbl MNoctaHoBneHnem [pasutensctea Poccuiickon
®enepauunn ot 27 fekabpsa 2004 r. N 861) n «MPABUITA TEXHONOIMMYECKOIO NMPUCOEOVNHEHNA
OHEPTIOMPUHNMARKOLWUMX YCTPOUCTB (BHEPTETUYECKMX YCTAHOBOK) HOPUONYECKNX W

PUSNHECKUX UL, K SNEKTPUYECKNUM CETAM» (YTBepxaeHbl lMoctaHoBneHvem [lpaButenscrea
Poccuiickon ®epepaumm ot 27 gekabps 2004 r. N 861)

BoT HeobxoaMMble NYHKTbI:

[I. Mopsgok 3aknoyYeHnst U BbINOMHEHUSA AOroBopa

8. [Ina nony4yeHus TEXHUYECKUX YCMOBUM M OCYLLECTBMEHUS TEXHOMOIMYECKOro NPUCOeauHEHUs UL,
Bnagetollee  3HEpPronpuMHUMaroLWwMM  YCTPONCTBOM, HarnpaBnseT 3asiBKy Ha  TeXHonornvyeckoe
npucoeauHeHve (aanee - 3asiBka) B CETEBYIO OpraHn3auuio, K SNeKTPUYEeCKon CeTn KOTOpPOKW nriaHupyeTcs
TEeXHOMNorn4eckoe npucoeauHeHne.
9. B 3asaBKke 40MKHbI ObITb YKa3aHbl crieayloLne cBeaeHus:

a) NoNHoe HaMMeHOBaHWE 3asBUTENS;

0) MecTo HaxOoXaeHUs 3aaBUTENS;

B) NOYTOBbLIV agpec 3aaBUTeNS;

F) nnaH pacnofioXeHna 3HepronpunHnMmatrowero yCTpOﬁCTBa, B OTHOLUEHUN KOTOPOro nraHupyeTca
OCyLLEeCTBUTb MeponpuaTmna nNo TexHoNorm4eCckomy npncoequnHeHuo;

p,) MaKkcumaribHad MOLUHOCTb 3HepronpuHumMarowlero yCTpOﬁCTBa N ero TexHn4yeckne XapakrepucTtuku,
KOnMn4ecTBoO, MOLLIHOCTb reHepartopoB n npucoegnHAeMbIX K cetun TpchcbopmaTopOB;

e) KOMM4eCTBO TOYEeK MnpucoeanmHeHna K SJ'IeKTpI/I‘-IeCKOIZ CeTh C YyKasaHnmemMm TexXHUYEeCKMX napamMeTpoB
ONIEMEHTOB J3NEKTPUYECKMX YCTaHOBOK, MNpucoeanHAeMblX B KOHKPETHbIX TO4YKax SJ'IeKTpI/I‘-IeCKOﬁ ceTh,

X) OOHONWHeMHas cxema SrIeKTPUYECKUX CeTel 3asBUTENs, NPUCOEAMHSAEMbIX:. K CeTSM _CeTEeBOM
opraHv3aumMu, C  yKasaHWEM  BO3MOXHOCTM  pPEe3epBUMPOBaHMWS OT  COOCTBEHHbIX <UCTOYHMKOB
SHeprocHabXeHust (BKMYas pe3epBMpoOBaHME COBCTBEHHBIX HYXA) UM BO3MOXHOCTY ~MEPEKITOYeHUs
HarpysokK (reHepauun) No BHYTPEHHUM CETAM 3asiBUTENS;

3) 3asBMsieMbI ypoBEHb HaaeXXHOCTU SHepronpuHuMarLliero yCTpOﬁCTBa;
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N) XapakTep Harpysku noTpebuTensa anekTpU4eckoi SHeprun (Ons reHepaTopoB - BO3MOXHAs CKOPOCTb
Habopa MUNN CHUKEHUSA Harpy3Kkun) U Hanuune Harpy3ok, UCKaXatoLLMX oopMy KPMUBOI 3MeKTPUYEecKoro Toka
W BbI3bIBAIOLLIMX HECUMMETPUIO HaMPSHKEHUSA B TOYKaX NpucoeauHeHus;

K) BennynMHa 1 obocHOBaHME BEMUYMHbI TEXHOMOMMYECKOro MUHUMYMa (4N reHepaTopoB) U aBapUNHON
OpoHU (ansa noTpebuTtenen saNekTPUYECKon aHeprum);

n) paspelleHre YMNoNHOMOYEHHOIO oOpraHa rocyAapCTBEHHOro Hads3opa Ha [OMycK B 3KChnyaTtaumio
3HEPronpuHMMatoLWero  ycTpomcTea (3a  UCKNHYEHMEM  OOBEKTOB, HaxoZsAWMWMXCS Ha  cTaguu
CTpoOUTENLCTBA);

M) 06beM BO3MOXHOIO y4acTusi B aBTOMaTtuyeckom nnbo onepaTMBHOM MPOTUBOABapPUAHOM YrpaBreHun
MOLLHOCTBIO (ANs 3NeKTpoCTaHuun n notpebutenen, 3a WCKMOYeHUMEM U3MYECKUX Nul) B nopsigke
OKasaHus ycnyr B COOTBETCTBUU C OTAENbHBIM JOrOBOPOM;

H) 06beM BO3MOXKHOIO y4vyactna B HOpMMpoBaHHOM nepBUYHOM perynnpoBaHuUM 4acTtoTbl U BO BTOPUYHHOM
perynmposaHnn MOLLUHOCTU (p.J'Iﬂ SﬂeKTpOCTaHHMﬁ) B nopAgke oKa3aHua ycnyr B COOTBETCTBUMM C
oTAeNnbHbIM 4OroBOPOM;

O) nepevyeHb U MOWHOCTb TOKOMNPUEMHUKOB I'IOTpe6MTeJ'IF| (33 NCKIto4YeHnem cbwswqecmx J'IMLL), KOTOpbIe
MOryT ObITb OTKMIOYEHBI npu nomoLin yCTpOﬁCTBa I'IpOTMBoaBapI/II;IHOI;I aABTOMATUKN.
I'Iepequb cBegeHun, YKa3blBaeMbIX B 3asBKe, ABNAETCA nc4epnbiBaroLnM.

CeteBad OopraHusauua He Bhnpase TpeﬁoBaTb npeactaeieHnA CBedeHun, He npeaycMOTpPEeHHbIX
HacTodaLWnmmn npaBI/IJ'IaMI/I.

10. CeTeBas opraHu3auua obsi3aHa B TeyeHne 30 gHen ¢ gaTbl nony4vyeHuna 3adaBKM HaNpaBuUTb 3adABUTENIO
Ona cornacoBaHuA NpPoeKkT gorosopa.

Mpn OTCYTCTBMM CBEOEHUN, yKasaHHbIX B MNyHKTe 9 Hactosawmx [lpaBun, vnu npeactaBneHun ux B
HenomnHoMm obbeme ceTeBasi opraHmM3aLms B TeyeHne 6 pabounx aHen ysegomnsaet o6 3ToM 3aABUTENS U B
30-OHEBHbIN  CPOK C fgaTtbl  MOMyYeHUs  HeAOCTalLWMX CBEOEHMM  paccMaTpuBaeT  3asBKY.

Kpome Toro, cobriogerne TEXHUYECKNX MEPOMNPUATUN, OBECMEYMBAIOLLMX BE3OMACHOCTb
PABOT CO CHATMEM HAMNPAXEHNA (MEXXOTPACIEBBLIE NMPABUWIA no oxpaHe Tpyda (npasuna
©e3onacHocTU) Npu akcnnyaTauun anektpoyctaHosok MOT P M-016-2001 P, 153-34.0-03.150-00) genaet
HEBO3MOXHbIM MOpaXKeHUe NepcoHarna aneKkTpocHabXatoLe opraHM3auum SNeKTPUYECKUM TOKOM gaxe
npu OTKa3e aBTOMATMKM UMW  HENPaBWMbHbIX  OEWCTBUAX  SKCMyaTMpYylOLero  nepcoHana.

BoTt cneumansHo npmueeeHbl BblOEPXKKU U3 NpaBUIt:

TEXHUYECKMX MEPOMPUATUN, OBECIMEYMBAIOLLMX BE3OMACHOCTb PABOT CO CHATUEM
HAMNPAXEHNA (MEXXOTPACIEBBLIE TIPABWJIA no oxpaHe Tpyga (npasuna 6e3onacHocTv) mnpu
akcnnyartauum 3MNEKTPOYCTaHOBOK noT P M-016-2001 PO 153-34.0-03.150-00)

3.5. YcTaHoBKa 3a3eMneHnin B pacrnpeaenuTenbHbIX YyCTponcTBax

3.5.1. B anekTpoycTtaHoBkax HanpsxeHnem Bbiwe 1000 B 3a3emMnaTbCa JOMKHBI TOKOBEOYLLME YacTu BCeEX
a3 (NomntocoB) OTKMYEHHOrO ANd paboT yyacTka CO BCEX CTOPOH, OTKyAa MOXET OblTb nodaHo
HanpsbKeHne, 3a UCKMOYEHMEeM OTKMIYEHHbIX Ans paboTbl COOPHbIX LWMH, Ha KOTOpble A0CTaTO4YHO
YCTaHOBUTb OAHO 3a3eMrieHue.

Mpu paboTax Ha OTKMYEHHOM JMHEWHOM pa3bedauHWTeNnie Ha MNpoBoAda CMYCKOB.'CO CTOPOHbI B
HE3aBMCMMO OT HanuuMs 3a3eMNAWMUX HOXel Ha pasbeauHuTene [AOMKHO +BbiTb yCTaHEBIEHO
[OMNOMHUTENbLHOE — 3a3eMiieHne, He  Hapylaemoe Mpu  MaHUNynsaumsix ¢ pasbeduHUTenem.

3.5.2. 3asemneHHble TOKOBeAyLiME YacTU [AOMKHbl OblTb OTAEMneHbl OT “TOKOBEAYLUMX YacTew,
HaxoOALWMXCA Nog HanpsXKeHWeMm, BUOMMbIM paspbiBOM. Buaumbli paspblB MOXET OTCYTCTBOBaTb B
cnyvasix, ykasaHHbIx B n. 3.1.2
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YCTaHOBMNEHHbIE  3a3eMSieHUs MoryT OblTb OTOEeneHbl OT TOKOBEOyLUnX yacten, Ha KOTOpPbIX
HenocpencTBeHHO BeaeTca paﬁoTa, OTKIMKOYEeHHbIMW BbIKIKO4YaTenaMun, pasbeaAnHNTenAaAMmmn, otogenmntenamm
nnn BblIKNKYaTeENAMM Harpy3ky, CHATbIMU NpeaoxpaHnTenaMmnu, AeMOHTUPOBAHHbIMU LWWHaAMWU UMK
nposogamu, BblKaTHbIMU SneMeHTaMn KOMMNNEeKTHbIX yCTpOl71CTB.

HenocpeacTteeHHO Ha paboyem MecTe 3a3eMrieHne Ha ToKOBeayLUMe YacTy AONONHUTENBHO AOMKHO ObITh
YCTAHOBMEHO B TeX Crydvasix, Korga 3TW 4acTU MOryT oOKasaTbCs Mo HaBeOeHHbIM HarnpshkeHnem
(noTeHuunanom).

(N3meHeHHas pegakums, N3am. Ne 1)

3.5.3. MNepeHocHbIe 3a3eMreHns criegyeT NPUCOEAMHATE K TOKOBEAYLLUM YacTsM B MECTaXx, OYMLLEHHBIX OT
Kpacku.

3.5.4. B anektpoyctaHoBkax HanpsbkeHunem o 1000 B npu pabotax Ha cBopHbix wwuHax PY, wuTos,
cObOpoK HanpsbkeHne C WWUH LOMKHO ObiTb CHATO U LWKWHbI (32 WCKMIOYEHMEM LUMH, BbINOMHEHHbIX
N30MNUPOBaHHBLIM MPOBOAOM) OOSMKHbI ObITb 3a3eMrneHbl. HeobxoaMMOCTe M BO3MOXHOCTb 3a3eMieHust
npucoeauHeHni atTnx PY, wmTtos, COGOPOK U NOAKIIHYEHHOIO K HUM 060pyaOBaHNsS onpeaenseT BbigatoLwmm
Hapsg, pacnopsXeHue.

3.5.5. [lonyckaeTca BpeMeHHOe CHATUE 3a3eMIeHWin, YCTaHOBMEHHbIX Npu NMoAroToBke pabodero mMecTa,
ecnu aTo TpebyeTcs Mo XapakTepy BbINOMHAEMbIX paboT (M3MepeHMe COMPOTMBIEHUS M3oNAUMA 1 T.M.).

BpemeHHoe CHATME N NOBTOPHYIO YCTaAHOBKY 3a3eMIEeHNN BbINOMHAT OI'IepaTMBHbIﬁ nepcoHan nubo no
YKa3aHuio Bblaalollero Hapsag npon3sogutenb p360T.

PaspelueHne Ha BpeMEHHOE CHATME 3a3eMNeHUn, a TakKkke Ha BbINOMTHEHWE 3TUX oOnepauun
npouseoguTenemMm paboT AOMKHO OblTb BHECEHO B CTPOKY Hapsga «OTaenbHble ykaszaHusay (NpuroxeHune
Ne 4 k HacTosiLw MM paBunam) ¢ 3anncbio O TOM, FAe U ANSA Kakon Lenu A0MKHbl ObITb CHATBI 3a3eMNEHNS.

3.5.6. B ANEKTPOYCTaHOBKaX, KOHCTPYKUMA KOTOPbIX TakOoBa, YTO YCTAHOBKa 3a3eMIieHuA onacHa wunun
HEeBO3MOXHa (Hanpmmep, B HEKOTOpPbIX pacnpenenuntenbHbIX AlWNKax, KPY otgenbHbIX TUMOB, c6op|<ax C
BEPTUKaribHbIM pacnosioXXeHnem cbas), OOIMXHbl ObITb paspa60TaHb| OONONMHUTENbHbIE MeponpuAaATUA no
obecneyeHnto HesonacHoOCTH pa60T, BKno4vawuine YyCTaHOBKY [OUIANEKTPUHECKMX KOJINaKoOB Ha HOXKU
pa3'bep.MHMTeJ'lel71, ONANEKTPUYEeCKnX Haknagok unm ortcoeamHeHne npoBoaos, kabenen n LINH. I'Iepequb
TakKnxX OSJIEeKTPOYyCTaHOBOK YyTBepXOaeTCA pa60Top.aTeneM n pgoBoauTcd OO0 cCBedeHua nepcoHana.

3.5.7. B anekTtpoyctaHoBkax HanpsbkeHnem go 1000 B onepaumm no ycTaHOBKE W CHATUIO 3a3eMrleHuin
paspeLlaeTcs BbINOMHATL OAHOMY paboTHUKY, nmetowemy rpynny lll, n3 yicna onepaTMBHOro nepcoHana.

3.5.8. B anektpoycTtaHoBkax HanpsbkeHunem Bbiwe 1000 B ycTtaHaBnuBaTb MEPEHOCHbIE 3a3eMMeHUs
OOMXHbl ABa paboTHMKa: oguH - umetowmi rpynny IV (M3 yucna onepaTMBHOIO NepcoHana), Apyrow -
nmetowmn rpynny ll; paboTHuk, nmetowunin rpynny Ill, moxxeT BbITb M3 YMCa PEMOHTHOrO NepcoHana, a npu
3a3eMrneHumn npucoeguHeHun notpebutenen - U3 nepcoHana notpebutenen. Ha yganeHHbIx nogctaHUmsx
Nno paspeleHno aaMUHUCTPATUBHO-TEXHUYECKOrO WM OnepaTMBHOrO MepcoHana npu YCTaHoBKe
3a3eMIneHun B OCHOBHOWN cxeMe paspeluaeTcs paboTta BToporo paboTHuka, umetowero rpynny lll, 3 yucna
nepcoHana noTpebuTtenemn; BKMOYaTb 3a3eMNALLNE HOXN MOXET OOUH paboTHUK, nmetowni rpynny 1V, us
yucna onepaTuBHOro NepcoHana.

OTknoyaTb 3a3eMNALNE HOXMU U CHUMATb NEPEHOCHbIE 3a3eMMeHUs eOUHOMNMNYHO MOXET PaboTHUK U3
yucna onepaTuMBHOro NepcoHana, umetowwmn rpynny Ill.

3.6. YcTaHoBKa 3a3emMrieHui Ha BJ1

3.6.1. BJ1 HanpsikeHnem Bbiwe 1000 B gomkHbl ObiTb 3a3eMneHbl BO Bcex PY My ceKUMOHUPYOLNX
KOMMYTaLUMOHHbIX annapaTtoBs, rae oTkMyeHa NuHus. JonyckaeTcs:

BJ1 HanpskeHnem 35 kB 1 Bbllwe C OTBETBNEHUSMU HE 3a3eMMATb Ha NOACTAHLUMNAX, NOAKIHOYEHHbIX K 3TUM
OTBETBMEHMAM, Npu ycrnosuu, 4Yto BJl 3a3emneHa ¢ ABYX CTOPOH, a Ha 3TUX NOACTAHUMAX 3a3eMSIeHUs
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yCTaHOBJ1€HbI 3a OTKIMIOYEeHHbIMU TNVHENHbIMU pasbvegnHuTenaAmMu;

BJ1 HanpskeHnem 6 - 20 kB 3a3eMnATb TONMbKO B 04HOM PY mnu y OAHOro CekuMoHUpYHoLero annapaTa
nunbo Ha bnwxkanwen kK PY unun cekumoHupytowemy annapaTty onope. B octanbHbIx PY 3Toro HanpsxeHus
Ny CEeKLUMOHMPYIOLLMX annapaTtoB, rae BJT oTknioyeHa, gonyckaeTcs ee He 3a3eMnsiTb NMPU YCIOBUW, YTO Ha
BJ1 GyoyT yctaHOBneHbl 3a3eMrieHus Mexagy pabouim mectom un 3TuM PY mnv cekumoHMpyowmmm
annapatamu. Ha BJ1 ykasaHHble 3a3eMneHus cregyeT ycTaHaBnuBaTb Ha oOnopax, WMEHLMX
3a3emrnsLmne yCTponcTea.

Ha BJ1 HanpsbkeHnem go 1000 B pgoctaToyHO yCTaHOBUTHL 3a3eMiieHMe TONbko Ha paboyem MecTe.

3.6.2. [lononHUTENbHO K 3a3emneHusaM, ykasaHHbiM B n. 3.6.1 HacToawmx lMpaBun, Ha paboyem mecTte
Kaxxgon 6puragbl AOMKHbI ObITh 3a3eMneHbl MpoBoAa BCeX as, a Npu HeOBXOAMMOCTU U rPO303aLLNTHbIE
TPOCHhI.

3.6.3. MNpun MOHTaXke NPOBOAOB B aHKEPHOM MpOrieTe, a Takke Mocne COeAnHEHUs NeTeNlb Ha aHKePHbIX
onopax CMOHTUPOBaHHOro y4vactka BJ1 npoBoga (Tpocbl) AOMKHbI ObITb 3a3eMieHbl Ha HavanbHON
aHKepHOW ornope M Ha OAHON U3 KOHEYHbIX NMPOMEXYTOYHbLIX Onop (neped aHKepHON ONOPON KOHEYHOW).

3.6.4. He ponyckaetcsa 3a3emnsaTb npoBoga (TPOChbl) HA KOHEYHOM aHKEPHOW OMope CMOHTUPOBAHHOIO
aHKepHoro nporeTa, a Takke CMOHTUpPOBaHHOro yvactka BJ1 Bo usbexaHue nepexoga noteHuuana ot
rPO30BbIX pPas3psagoB M APYruxX MNepeHanpshkeHnin C MpoBOAOB (TPOCOB) roTtoBoro y4yactka BJ1 Ha
cnegyowmn, MOHTUPYEMBIN, ee y4acToOK.

3.6.5. Ha BJ1 ¢ pacwenneHHbIM1 npoBodamMu LONyCKaeTCa B Kaxaon ¢pase 3as3eMnsaTb TOMbKO OAWH
MpoOBOA; MNPV HanmMuMM  U30NMPYIOLMX pPacrnopok 3a3eMnsaTb TpebyeTcss Bce npoBoga asbl.

3.6.6. Ha ogHouenHbix BJ1 3azemneHne Ha paboymx mectax HeobxoauMO yCcTaHaBnuBaTb Ha OMope, Ha
KoTopou BefdeTcs paboTa, unmn Ha cocegHen. [lonyckaeTcs yCTaHOBKa 3a3eMITEHUIA C ABYX CTOPOH yyacTka
BJ1, Ha koTopom paboTaeT bpuraga, npu yCnosum, YTO pacCToAHNE MEXAY 3a3eMeHUAMM He npeBbIlaeT
2 KM.

3.6.7. MNpwn pabotax Ha N30NNPOBAHHOM OT OMOPbl MOMHUESALLNUTHOM TPOCE UMNKN Ha KOHCTPYKLMM OMNopbl,
korga TpebyeTca npubnumxeHne K aTOMy TPOCY Ha paccTosiHue MeHee 1 M, TPoC AOMmKeH ObITb 3a3eMrieH.
3a3semneHne Hy>KHO yCTaHaBnMBaTb B CTOPOHY NporeTa, B KOTOPOM TPOC U30NMpOBaH, Unu B NporeTe Ha
MecTe npoBeaeHust pabor.

OTcoeanHATb M MPUCOEOVHATL 3a3eMMAILLMA CMYCK K PO303allUMTHOMY TpOCY, WU3OMMPOBaHHOMY OT
3eMnu, criefyeT nocre npeaBapuTenbLHOro 3a3eMIeHns Tpoca.

Ecnn Ha aTtom TpOoCe npeaycMoOTpeHa nnaBKa rononeda, nepen Hadanlom p360TbI TPOC AOOJTKeH ObITb
OTKNMOY4EeH W 3a3emMyieH C Tex CTOPOH, OTKyda Ha Hero MoXeT OblTb NogaHo Hanps>xXeHue.

3.6.8. lNepeHoCHbIE 3a3eMneHnsa creayeT NPUCoeanHATE Ha MeTanIM4Yeckmx onopax - K UX areMmeHTam, Ha
Kene3obeTOHHbIX 1 OePEeBAHHbIX Onopax C 3a3eMIISALWMMM CMYCKaMM - K 3TUM CryCcKkam nocne npoBepKu
nx uenoctn. Ha xene3obeToHHbIX OMopax, He MMEILLNX 3a3eMISIIOWLMX CMYCKOB, MOXHO NPUCOeaNHATb
3a3eMIieHMsl K TpaBepcaM W ApPYruM MeTanfMyeckMM 3reMeHTaMm Oropbl, WMEIOWMM KOHTaKT C
3a3eMNALL MM YCTPONCTBOM.

B anekTtpocetsax HanpsxkeHnem o 1000 B ¢ 3as3eMneHHOM HeWTpanbio MpyM Hanuyuu MOBTOPHOrO
3a3eMIneHus HyrneBoro nposoa OonyckaeTcs NPUCOEANHSATL NEePEHOCHbIE 3a3eMITEHUS K 3TOMY HYNeBOMY
nposoay.

MecTa npncoeguHeHnAa nepeHOCHbIX 3a3eMIieHNN K 3a3eMnsarLWmm npoBOAHUKAM UMUK KOHCTPYKUUAM
OOMKHbI ObITb OYMLLEHBI OT KpackKu.

lMepeHocHoe 3a3emneHve Ha paboyeM MeCcTe MOXHO NPUCOEOMHATb K 3a3eMAUTENo,  MOrpy>KeHHOMY

BEPTUKaNbHO B FPyHT He MeHee Yem Ha 0,5 M. He gonyckaeTcs ycTaHoBKa 3a3eMnuTesien B crny4yaiiHble
HaBarnbl rpyHTa.
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3.6.9. Ha BJ1 HanpsikeHnem go 1000 B npu paboTax, BbINOMHAEMbIX C OMOp NMOO C TEMNECKONUYECKoWn
BblWkM 6e3 wusonupytolero 3BeHa, 3asemreHve [OMKHO OblTb YCTaHOBMEHO Kak Ha npoBoAa
PEMOHTUPYEMOW JIMHWM, TaK M Ha BCe MOoABELUEHHble Ha 3TUX ornopax MpoBoAda, B TOM 4ucre Ha
HeM30NMpoBaHHbIE NPOBoOAA NMUHUN PaANOTPAHCASALMMN N TeNEeMeXaHNKN.

3.6.10. Ha BJ1, oTKMOYEeHHbIX ANA peMOHTa, yCTaHaBnNMBaTh, a 3aTeM CHUMATb NepeHOCHbIE 3a3eMNeHNs U
BKMNtOYaTb MMEILLMECA Ha Onopax 3a3eMNALLNe HOXW AOSMKHbl paboTHUKM M3 4Yucna ornepaTtuBHOrO
nepcoHana: oguH, umetowmn rpynny IV (Ha BIl HanpsikeHuem Boiwe 1000 B) wnw rpynny 1l (Ha BJl
HanpsbkeHnem go 1000 B), sTopon - umetowwmi rpynny lll. [donyckaetcs wcnonb3oBaHWe BTOPOro
paboTHuKa, umetowero rpynny lll, n3 ymcna pemMoHTHOro nepcoHana, a Ha BJl, nuTatowux notpedbutens, -
13 YyMcrna nepcoHana notpeburens.

OTknovaTh 3aseMnNsoLMe HOXW paspellaeTcs ogHOMY paboTHuKy, mmetowwemy rpynny I, n3 uyucna
onepaTuBHOIO nepcoHana.

Ha pabounx mectax Ha BJl yctaHaBnvBaTb MepeHOCHble 3a3eMNeHus MOXeT npoussoaunTens paboT ¢
yneHom Gpuragbl, umetowmm rpynny lll. CHUMaTb 3T MepeHoCHble 3as3eMNeHUs MOryT MO yKasaHWo
npounssoauTensa pabot aBa yneHa 6puragsl, nmetowme rpynny lil.

3.6.11. Ha BJ1 npu npoBepke OTCYTCTBUSI HaNPsHKEHMWS, YCTAHOBKE M CHATUW 3a3eMIIEHMI OAWH M3 OBYX
pabOTHMKOB  [OSKEH  HaxoguTbCcA  HaA  3emne M BecTM  HabnwogeHne  3a  OpYruM.

3.6.12. TpeboBaHus k ycTaHOBKe 3a3emMneHuit Ha BJT npu paboTax B nponeTte nepecedeHus ¢ gpyrumm B,

Ha OLHOWN OTKITHOYEHHOW Lenn MHorouenHon BJ1, Ha BJ1 nog HaBedeHHbIM HanpsbkeHnemM U npu nogasHom
peMOHTe NpuBeaeHbl B pasgene 4.15 HacToswmx MNpasumn.

PekomeHngyemast cxema TennocHabxeHus
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UcTouHuk nndgpopmaumm: http://www.aldiz.ru/index.htm

3aMeHBbI 1 AHAJIOIH

Axkumoe Eezenuit I'eopzuesuu, 2naenutit pedoakmop cucmemwl iElectro
K.m.H.

ONeKTPOTEXHNYECKUM n3genusm n obopyaoBaHUIo, kak 1 NOAsAM, CBOMCTBEHHO cTapeHue. Kak npaswuno,
MX CPOK 3KCMnyaTauuum usmepsieTca AecsATkamu neT, M TO Mpu YCnoBuM HOpManbHOW paboTbl
MOCTOsIHHOro obcnyxmeaHusi. KpynHoe obopygoBaHve (CUnoBble M M3MepuTenbHble TpaHcgopmaTopbl,
BbICOKOBOfbTHbIE BblKMoYaTenu, pasbeauHutenn, KT, KPY u ap.) (oyHKUMOHMPYIOT HE OOAUH AECATOK NneT.
Tem He MeHee, 9TO He CHMMaeT 3agadvy WX 3aMeHbl, Jaxe MNpu YCNoBUM HOpMarbHOW paboTbl.

Ocobble TpeboBaHUs NpeabsaBNSATCA K 3alWMTHOW annapaTtype Kak HU3KOro, Tak U BbICOKOrO HanpsiKeHus.
Cnuwkom 6orbluas OTBETCTBEHHOCTb NOXUTCS Ha HUX. Bbixog M3 cTposi 3alMTHOro 060py0BaHNSt MOXET
NMPVBECTM K HemnonpaBMMbIM MOCNeacTBusM Ansi notpebutenen ceteir. Bot noyemy npobrneme 3ameHbl
nsgenvii u obopyaoBaHus yaensietcs 6onbluoe BHMMaHMe.

Cucrema iElectro paspaboTtana uenbiin nnaH gencTBun No opMUpPOBaHMI0 1 0606LLIEHNIO NPeaTOKEHWUNA,
CBSI3aHHbIX C BbIGOPOM M3aenuin n nx 3aMeHbl. Ytobbl 04HO M3genue MoXHO Obino 3aMeHUTb Ha apyroe,
He HapylMB MpWM 3TOM BECb TEXHONOIMYECKMA MpoLecc, B KOTOPOM 3TO usgenve yHKLUNOHUPYET;
HeobX0AMMO MOHSITb @aHANOrM4YHO N 3aMeHsIEMOE U3Jenune 3aMmeHsIeMoMy.

CylLecTByeT NoHATNE aHaror U NpoToTUN.

CpaBHuBaTb M3LENUs MOXHO MpPW YCIOBUM HAMNOXEHUS Ha HUX TUMa OTHOLUEHWN, KOTOPblE MOryT ObiTb
cTporuMu (= unu # ) unn meHee cTpormmm ( > < = <), Bblbop TuNa OTHOLIEHUA BIIMAET HA KOHEYHbIN
pesyrnbTaT novcka (Ha obnacTtb MONyyYeHHbIX pelueHuin). MpuyeM, ocnabnsast TURbl OTHOLUEHWUIA, Mbl, TEM
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camblM, paclumMpsieMm 3Ty obnacTb.

Ecnn X1, X2..Xn OCHOBHble TexHM4Yeckne napameTpbl, NO KOTOPbIM BbIBUPAKOTCA M3OENUs, U OHU
(npuHagnexaT) MHoxecTBY A, a Y1, ¥2..Yn - Tunbl OTHOLIEHWIW, COOTBETCTBYIOLLME KabKOOMY W3 ITUX
napamMeTpoB, U OHW MHOXeCTBY B, TO MHOXecCTBO BapuaHTOB Bblbopa, YAOBMNETBOPSAIOLUX TEXHUYECKUM
napameTpam 1 TUNam OTHOLLEHWI, PaBHO:

M= {mi},

rae i=1...n KONMYecTBO ANEMEHTOB, BXOASALLMX B 3TO MHOXECTBO.

MHoxecTBO M Ha3bIBaeTCa MHOXECMBOM HEXyOwux pelweHuUd.

Ecnn MHOXecTBO M cyllecTByeT, TO 3MNeMeHTbl 3TOr0 MHOXEeCTBa HasblBalOTCA MpOTOTMNAMW (OHU
MOMHOCTLIO YAOBMETBOPSAOT BCEM OCHOBHbIM TEXHUYECKMM MapameTpamM M TUMaM HanoXeHHbIX Ha HUX
OTHOLUEHUN).

Ecnn mHoxectBo M=0, T0O nyTem ocnabneHnst TMna OTHOLLUEHMM CO3[aeTcs 3TO MHOXECTBO, a €ro
3NEeMEHTbI Ha3blBalOTCA aHanoramu. Takmm o6pasoM, npun Nnoucke 3ameH n3genun Mbl AOMKHbI UCXOAUTL
N3 TOro, YTO AOCTATOYHO NN HAM MMETb WX aHanorn unu obssaTtenbHo nop.o6paTb npoTOoTUNDbI nsgnenun.

Mpumepom kraccuyeckon popMbl 3aMeHbl U3OeNuii, OTBEYaIOLLNX OCHOBHBIM TEXHUYECKUM napameTpam,
ABNAOTCA aBTOMaTU4Yeckne BbiKMoYaTenu 6uITOBOro HasHavyeHus. B nepsyto odyepedb, peyvb uget o Tak
Ha3blBaeMbIX MOAYNbHbIX aBTOMaTax C peeyHbIM kpernneHnem (Ha DIN-periky).

OCHOBHbIMW TEXHUYECKMMM MapameTpamMu, MO KOTOpbIM BbIBUPAOT aBTOMaTU4eCKue BbIKIKYaTenu,
ABNAOTCA:

e HOMWHanbHbIN TOK aBToMarta (pacuenutens), A;

e  TWN 3awmTHON XapakrepucTtuku (B; C);

®  4YKCIO NOMIOCOB;

e  HOMWHanbHas KOMMyTaLMOHHAsA CMNOCOBHOCTb, KA.

UTto KacaeTcsas HOMMWHANbHOrO HanpshkeHusl, TO B ObITOBbIX YCMOBUSAX WUCMNONb3yeTCA MNepPeMEHHbIN TOK
HanpsbkeHnem 220 B.

Tak, ecnn uwem 3ameHbl aBTOMaTUYECKUM BbIKMOYaATENAM MOAYJTbHOIo MUCMOJIHEHUA Ha OI'Ipep.eJ'IeHHblﬁ
HOMMWHanNbHbLIA TOK pacuenutena, 4YnMcno nonkcoB, TUN 3aLmnTHOMN XapakTepucTtukn, 10 MOXHO Bbl6paTb
aBTomMaTt Ha Tpe6yemyto HOMUHAlNbHYO KOMMYTaUNOHHYO CMOCOBHOCTb (Torp.a 3TO 6y/:|.eT npoOTOTUNOM
AaHHOro M3p.eJ'IMF|) nnn B3dTb aBTOMaT Ha 6OJ'IbLLIyIO HOMUHAlNbHYO KOMMYTaUNOHHYIO CnocobHOCTb, OH
BMonHe 3aMeHuT Bawle unsgenue, Ho CTOMMOCTb €ero 6y/:|.eT Bbllle (STO aHanor 3ameHaemMmoro M3p.eﬂl49|).

ABTOMaTMYECKME BbIKMOYaTENN MOAYINbHOIo UCNONTHEHUA UMEIDT yHMCt)MLLMpOBaHHbIe napameTpbl U Nnerko
BMNCbIBAKOTCA B BbllLlenpmBeeHHYO MOAENTb 3aMeEHbI.

Hwxe npmueegeH npumMmep nop.6opa aHanoroB ObITOBbIX aBTOMAaTMYECKUX  BbIKMKOYaTENEN C
ncnonb3oBaHMem onMcaHHOro Bbille noagxoaa.
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1 tf::‘- ABTOMaTUYECKUIA BbiKMioYaTenb 5SX2 616-7 SI EME N S

B
et
Cepus aBTomaTa : 5SX HoMuHanbeHbIN TOK aBTOMaTta, A : 16
Yucno nontocos : 3p+N Tun 3aWwmMTHOM Xapaktepuctuku : C
HomMunHanbHas KoMMyTaLMOHHas HasHayeHuve aBTomaTtoB : XKunble un
CMOCOBHOCTD, KA : 6 aAMUHUCTPATUBHbIE MOMELLEHMS
2 ; MoELLERE
AsTOMaTunyeckui Boikntovatens CLS6 C16 3p+N Y
Cepust aBTomata : CLS6 HoMuHankeHbIM TOK aBToMarta, A : 16
Yucno nontocos : 3p+N Tun 3aWwmMTHOM Xapaktepuctuku : C
HoMuHanbHasa KOMMYyTaLMOHHas CNOCOBHOCTL, KA : 6 HaszHauyeHne aBTomaTtoB : 3awmTa uenemn
3 — .
“niele AsTomaTndeckuin Boikntovartens S203-C16NA 3p+N AB“
Cepus aBTomata : S200 HomMuHankeHbIN TOK aBToMarta, A : 16
Yucno nontocos : 3p+N Tun 3aWwmMTHOM Xapaktepuctuku : C
HomunHanbHas KoMMyTaLOHHas HasHaueHve aBTomaToB : YKunble n agMUHUCTPaTUBHbIE
CNocoBHOCTb, KA : 6 nometleHusi, NpombILLNEHHOCTb
4 e .
» = ABTOMaTtmyeckui Bbikntovatens E93N C16 AEG
Yow
Cepust aBTomata : E90 HomMuHaneHbIM TOK aBToMarta, A : 16
Yucno nontocos : 3p+N Tun 3aWwmMTHOM Xapaktepuctuku : C
HomunHanbHas KoMMyTaLOHHas HasHaueHne asTomatos : XXunble U agMUHUCTPaTUBHbIE
CNocobHOCTb, KA : 6 nometleHusi, NpombILLNEHHOCTb
5 T o

s » » o ABTOMaTUYeCKMi BbikiouaTens BKN 3P+N C16A LS industrial systems
FuA A

Cepust aBTomaTa : BK HomuHanbHbIM TOK aBTOMaTa, A : 16
Yucno nontocos : 3p+N Twun 3aWwmMTHOM Xapaktepuctuku : C
HoMuHanbHas KOMMYyTaLMOHHasi COCOBHOCTL, KA : 6 HasHaueHne aBToMaToB : 3awmTa uenen

HekoTopble rpynnbl HA3KOBOMbTHBLIX M3Oenuii TpebytoT 3aMeHbl B CBS3W C UX yCTapeBaHWEM, CHIBKEHUEM
(PYHKLUMOHAmMbHbLIX BO3MOXHOCTEN, NpeKpalleHMem Bbinycka Ha AaHHOM npeanpusTun. Hafnpumepe pene
ynpaBneHnsi 1 3almTbl PACCMOTPUM OCOBGEHHOCTM 3aMeH TaKuxX U3Lemnui.

Ocobyto rpynny uagenuii CocTaBnsaoT pene, CHATbIE C NPOM3BOACTBa U Tpebytolime 3aMeH. Tak Gonbluas
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rpynna pene BpemeHn cepun BJT n BC, cHATbIX ¢ npou3BoacTBa B koHue 80-X rogoB, 3aMeHSATCS Ha
HoBble cepun pene BJ1 n BC unu Ha gpyrue cepum ¢ pacluMpeHHbIMU (PYHKLUNMOHANBHLIMU BO3MOXHOCTAMMN.
Hanpumep, pene Bpemenu BJ1-27 (gByxnosmuuoHHble 0,1-1 c; 0-9 ¢, 220 B) MOXHO 3amMeHUTb Ha pene
PBO-IM3-Y-08 (3A0O "MEAHLP") ¢ perynupyemoi Bbiaep»kkon BpemeHun ot 0,01 ¢ oo 166,5 4 ¢ BOCbMbIO
nogaunanasoHamu; Ha pene PCB 17-3 (OAO "BHUWNP") ¢ Bbigepxkon BpeMmeHn 0,1-10 ¢, muH, 4; 1-100 c,
MUH; unn Ha pene BJ1-56 (OOO "Pene n Astomatuka", r. Mockea, OAO "KueBckuin 3aBop pene u
aBTOMaTUKM") UcnonHeHusa no Bbiaepxkam spemenn 0,1-10 ¢; 1-100 c; 0,1-10muH; 1-100 muH; 0,1-10 u; 1-
100 4.

Pene Bpemenn PCB 17-3, B cBOIO ovepeab, 3ameHseT u pene BJ1-56. MNogpobHee - cM. Huxe.

Pene BpemeHu PBO-I13-Y-08

——————
e
MpegHasHavyeHo  Ans Bblgauu KoMaHg B uenu cXeMm yrnpaBrneHus
== | Yepes KOHTaKTbl pene nocne oTpaboTkM npeasapuTernbHO
,sui'; YCTaHOBMEHHOW BblAEMKKN BPEMEHU
— ]
L A

TexHnYeckmne xapakTepucTuKn

HanpsibkeHne nutaHus, B ACDC24/AC220 wnu ACDC110-220 nnn AC380 (nmo
NCNOSTHEHUAM)
[nanasoH BblaepXeKk BpEMEHU 0,01 cek - 166,5 yac, pa3dbuto Ha 8 nogananasoHOB
MorpelHoCcTb 0TCHETa BbIAEPKKN BPEMEHU He 6onee 2%
MakcnmanbHoe KOMMYTUPYEMOE HanpshKeHne 400 B
MakcumanbHass KOMMyTUpyeMas MOLLHOCTb 2000 BA
Konn4ectBo KOHTaAKTOB 2 nepeknioyaroLLme rpynnbl
Pexvm paboThl KPYrnocyTOYHbIN
FabaputHble pa3mepbl 35 x 90 x 63
Macca 0,15 kr
noagnanasoHbl BblAepXKEK BPEMEHN: 0,01-9,99 ¢
0,1-99,.9 ¢
1-999 ¢
10-9990 c
0,1-99,9 MmvH
1-999 MuH
10-9990 muH (166,5 YacoB)
0,1-99,9 4

3A0 "MeaHgp"
Pene Bpemenn BJ1-27-Y3

220B 0,1-1c, 0-9 ¢ 2-x no3MLNOHHOE
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Tun pene PCB17-3 PCB17-4
OHOKOMEH/HBIE TPEXLIET HbIE C O[HOKOMAHIHBIE YeThipEXLenHbIe
B BA RIS BBIIEDXKON HA BKNIOYEHWE NOCNE | C BhIAEPXKON Ha BKIOMEHWE nocne
BK/IOYEHUA HANDAXEHWA NUTAHMA | BKIIOYEHNS HANDAXEHMA NWTaHMA
aits 22227 o E
= 10/6
10/8
1614 1614
[Dwarpamma pabors B/14 B/14
31 ::: :
5/1
8.7
11/7
pl.-;:;'m NOCT. TOK 24, 110, 220
nuTaHus, B ShpE. 08 110; 220; 230; 240
[ManasoHs! BLAEPXEK BPEMEHH 0,1-10 c, MuH, u;
= 1-100 ¢, MuH
BLIXOHbIE KOHTAKTI:
#3» — 3aMbIkaIoLUYeE,; i i
#e — DAIMBIKSOLLIWE, B uerm
¢ — MEPEKTIGIOLE; B KAX0M Lienn e

“M» — MTHOBEHHOTO [eiCTBUA

Cxema BKNIOYEHUA

Bhe41210] ?I 6l4]2
|

|
NEENEHEBERE
T |
=ln

BHF|“I4E12]‘IU|3|] 6]4]2

| |
afs[1af1ol7]5]3]1
T I
=Un

Brniovaembie Toku, A

pexum AC-11: 24/110/220 B 2L R
KommyTaumoHHas
W3HOCOCTOHKOCTh, TopoM: T 1x 10
g nocT. TOK 2x 108
FabapuTHbie pasMeps, MM 120x90x106 a .

BLICTYNAOLLMIA MOHTEX C NEPEIHUM MOLCOSAUHEHWEM NPOBORHUKOE MOL 42
Cnocofe: MoxTaxa BMHT, nB0 Ha DIN-peiiky

brary.info
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Pene BJ1-56

Pene Bpemenu BJI-56 npegHasHayeHo Ons nepefavn KoMaHg M3
OOHOW 3nekTpuyeckonm uenu B gpyrme (He Oonee Tpex) c
onpeaeneHHbIMU  NpeaBapuUTENbHO  YCTAHOBMEHHBIMU  BblAEPXKaMu
BpEMEHN W MNPUMEHSIOTCA ANs1 KOMMyTauuMu SneKTpUYeckux Lenemn
aBTOMaTUKK.

Pene wumetot TPU He3aBUCMMO YyCTaHaBliMBaeMble Lenn BblOEPXKKU
BpeMeHN.

CTtpykTypa ycnoBHoro o603HayeHust BJ1-56 [*]4:

BJ1 - cepus;
56 - NopsgKoBbIA HOMEpP TUNa;
[*14 - KIMMaTU4yeckKoe UCMOSTHEHWE U KaTeropus pasmelleHus no

FOCT 5150-69: YXJ14, O4.

Pene BJ1-56 saBnseTca TpexuenHoliM pere C BbIOEPXKKOW BPEMEHW Ha BKMNIOYEHWE C He3aBUCUMOW
ONCKPETHOWN PeryrnmpoBKO B KaXX4oMW Lenw.

KoHcTpykuusa pene BJ1-56 oGecneuynsaeT BbiCTyNaloLLMM MOHTaX C NepeaHUM npucoeanHeHnem nposoaos
M YTOMNEHHBIV C 3aQHUM NPUCOeaMHEHNEM NPOBOAOB.

OCHOBHbIe TeXHU4YecKue AaHHble

HomuHanbHoe HanpshkeHve nutaHus, B:
NMOCTOSIHHOIO TOKa 24,110, 220
nepemeHHoro Toka Yyactortom 50 Iy 110, 220, 230
Bpema noBTOpHOM roToBHOCTK, C, He | 0.3
6onee 0.3
Bpems Bo3Bparta pene, ¢, He bonee 0.2
[nanasoH KOMMYTUPYEMbIX TOKOB, A 0.01..4
MoTtpebnsemas MolHoCTb, He 6onee, | 9
B*A
KonnyectBO  BbIXOOHbIX  KOHTAKTOB | 3
(nepekntoyaroLLmx)
VMicnonHeHnst No BblgepXXkamM BpEMEHU 0.1...10c, 1...100c, 0.1...10MuH, 1...100MUH,
0.1...10y, 1...100y
Macca, kr, He 6onee 0.65

OO0 "Pene n aBTomaTnka", r. Mockaa
OAO "Kueckui 3aBof, pene n asBTomatukm"

Kak Bungum, HoBble pene 3Ha4YUTEeNbHO pacLUnpArT Ct)yHKLlMOHaJ'IbeIe BO3MOXHOCTU mn3aenund, BKIo4ada
ypoBE€Hb MakCUMalibHbIX KOMMYTUPYOLLNX Hal'lp;l)KeHMVl N MOLLHOCTEN, N rOTOBbl 3aMEHUTb uenyt rpynny
CTapbiX, CHATbIX C MNpoun3BoACTBa nsgenun. |_|Op.O6HaF| TEeHAEHUMs 3aMeH W3Ogennin 4acto HaxoauT
npuMmeHeHne B HW3KOBOSbTHOMN annapartype.

B BbICOKOBONBLTHOM 3MnekTpoobopyaoBaHWUK, Hanpumep, B TPaHCOPMAaTOPOCTPOEHWI, 3aMeHa U3Lennin
4YacTo CBA3aHa C NEepexoAoM Ha 3KOMOrMYeckn 4YucTble U noxapobesonacHble TeXHonorun.~Cunosble
MacrisiHble TpaHcdopMaTopbl Ha HanpsbkeHne 0o 35 kB 3aMeHsATes Ha cyxue TpaHcopMaTopb!.

OCHOBHbIMU KPUTEPUSAMW CPaBHEHUST U BbIOOpa TpaHCOPMaTopOB ABMSATCA:
e HOMUHanbHoe HanpshkeHue (BH, nepsunyHoe), kB;
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e HOMWHanbHoe HanpshkeHue (HH, BTopuyHoe), kB;
e  HOMMHarbHasa MOLLHOCTb, KB*A;
e HasHayeHwue TpaHcdopmaTtopa.

Opyrve napamMeTphbl, kKak-To, CXeMa 1 rpynna coegnHeHus oomoTok, notepu XX n K3, Tok XX, HanpskeHue
K3, rabapuTHble pasmepbl U Macca YTOYHSATCS B MPOLECCe OKOHYaTeNbHOro Bbibopa.

W TpaguumMoHHble, MacnsHble TpaHcdopMaTopbl NOCTOSHHO COBEPLUEHCTBYHOTCA. Tak, TpaHcdopmaTopbl
M3T3 um. B.. Kosnoea cepun TM, TMIT, TMCY, TMI'CY, TMI'MW 1 TMI'CN mowHocTbio 25...1600 kB?A,
HanpsibkeHneM o 35 kB, BbINOMHATCA ¢ roppupoBaHHbIMK Bakamu, - 30ecb UCNOMb3yeTcs cneuunanbHas
TEXHOMOMNA 3arvBKM U O4YMUCTKM Macna B rnybokom Bakyyme. Takke UCMonb3yeTcs HOBbIN cnocob packpost
anektpuyeckon ctanm "Georg" (FepmaHud), 4TO NO3BOMNSAET MCMOMb30BaTb CThIKOBKY NMACTVH NO CXEME
"CTOlN-N3r". Bce 310 no3BonsieT CHU3UTL 3aTpaTtbl HA 0BCNyXuBaHWe TpaHCOPMaTOpPOB, a pacHeTHbIN
CPOK crny6bl noBbiLaeTca Ao 25 ner.

3ameHbl ycTapeBLIMX TpaHCGOpPMaTopoB, B 9TOM CrlydYae, Ha HOBble OCYLLECTBIIIETCA CTPOro C y4eToM
OCHOBHbIX  TEXHWYECKMX  MapamMeTpoB W, Kak nNpaBuno, C  MOBbILLEHWEM  MOLLHOCTW.

AHanormyHbli nogxod WUCMNOMb3yeTcs M K 3aMeHe U3MepuTerbHbIX TpaHcopmMaTopoB, OCHOBHLIMU
napameTpamMu CpaBHEHWS KOTOPbIX SBNSAIOTCS:
e HOMWHarnbHoe HanpshkeHue (nepBuyHoe), kB - ans TH;
HOMWHanbHOe HanpsXXeHue (BTopu4yHoe), kB - anga TH;
HOMWHanbHbIA BTOPUYHbLIA TOK, A - ona TT;
HOMWHAaIbHbIN Kracc ToMHOCTWN - ana TT;
Ha3HayeHne TpaHCcHOpPMaTopPOB.

Hdanee yTtodHseTca cnocob kpenneHus (yCTaHoBKWM) TpaHcdopmaTtopoB. Hwxe npuBegeHbl Tabnuupl
COOTBETCTBMSA HEKOTOPbLIX TUNOB M3MEPUTENBLHBLIX TPaHCAOPMATOPOB TOKA 1 HAMNPSXKEHUS

B3anmMo3amMeHsieMOCTb TpaHc(hopMaTopoB

3ameHsieMble TpaHccopMaTopbl | 3ameHa
TpaHcdopmaTopbl Toka
TK-20, TK-40, T-0.66, TLLU-0.66, TOIM 0.66, TLUJ1 0.66
TK-120, TLWIH-0,66 OO 1500 A,
TKJIM-05 T3, TP-0,66YT2, T/1 0,66 YT3,
TKJIN-0,66XJ12, TM-0,66 Y3,
TLI 0,66 CY2 oo 1500 A
TLIH 0,66 2000/5-5000/5, TLUI 0.66 2000/5 - 5000/5
TLU 0,66 CY2 Ha 2000 A 1 3000 A
TO3N T31 1, T3NIM-1, T3P, T3J1-
125
TMNN-10, TBK-10, TJIK-10, TJIM-10, TOJ1 10-1
TBJIM-10, TMJIM-10, TOJI-10, TBJ1-10
TBJIM-6 TOJIK-6
TNLWN-10 TJIW-10
TNOJ-20 TN 20
TO3M-35 TOJ1 35
THI-4 T33-4
TOI1-0,66; TOT-0,66; TJ1-0,66 T-0,66Y3
TLUM-0,66; TT-0,66; TOLIT-0,66Y3 TLI-0,66Y3
TOJ1 10-1; Tr1-10; TMK-10; TBJIM-10; TBJI-10; TJIK-10; TJIM-10; TBK 10
TNAM-10
TOJIK-6 TBJIM-6
TJIW 10 TLWIM-10
T3N-1; TANM-1 TO3JIK
TpaHcdhopmaTopbl HANPSXKEHUS
HOM-6 HOJ1.08-6
HOM-10 HOJ.08-10
HTMK-6, HTMW-6, HAMW-6, HAMWT-10(6) 3x HOJ1.06-6
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HTMK-10, HTMW-10, HAMW-10, HAMT-10 3x HOJ.06-10
3HOM-15 3HOIN.06-15
3HOM-20 3HON.06-20
3HOM-24 3HOI.06-24
3HOM-35 3HON-35
CwunoBble TpaHcdopmaTopbl
OM-0,63/6, OM-1,25/6 On-1.25/6
OM-0,63/10, OM-1,25/10 0n-1.25/10
Tabnuua cooTBeTCTBUS TUMOB
Tunbl 3aMeHsAeMbIX UsrotoButenb 3ameHa HIMNP MpenmyLiecTBO
TpaHcchopmaTopoB OHeCTUM
TK-20, TK-40 T-0.66, TO-0.66 | Jlyylee ka4ecTBO
T-0.66 r. Koctpoma T-0.66, TO-0.66 | BonbLuwnin JvanasoH
BTOPUYHbIX Harpysok,
BblLLIE KNAcC TOYHOCTU
T-0.66 Camapckui T-0.66, TO-0.66 | Hwke ypoBeHb LieH
TpaHcdopmMaTop
TLLU-0.66 Camapckui T-0.66, TO-0.66 | Hwke ypoBeHb LieH
TpaHcdopmMaTop
TLLUJ1-0.66¢ Camapckui T-0.66, TO-0.66 | Hwke ypoBeHb LieH
TpaHcdopmMaTop
TOI1-0.66 C3TT T-0.66, TO-0.66 | Hwke ypoBeHb LieH
TLLUIM-0.66 C3TT T-0.66, TO-0.66 | Hwke ypoBeHb LieH
TO3NK T3HMJ BonbLunn avnameTp
0TBEpPCTUS, Hanuume
3aWmUThI BTOPUYHbIX
BbIBOJOB
T3J1-1 C3TT T3HMJ BonbLunn avnameTp
0TBEpPCTUS, Hanuume
3aWmUThI BTOPUYHbIX
BbIBOJOB, HWXE YpPOBEHb
LeH
T3JIM-1 C3TT T3HMJ BonbLunn anameTp
0TBEpPCTUS, Hanuume
3aWmUThI BTOPUYHbIX
BbIBOJOB, HWXE YpPOBEHb
LeH
T3PJ1 C3TT T3HMJ BonbLunn avnameTp
OTBEpPCTUS, Hanuume
3aWmUThI BTOPUYHbIX
BbIBOJOB, HWXE YpPOBEHb
LeH
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Bca coBpemMeHHas cCBeTOTeXHUKa Ha

LIGHTING BLOG -
http://electrolibrary.info/blog/

OcBelieHue CKJIAJA0B - HOPMbI, METOJAMKH, TPEOOBAHM S

Aemop: IO. Ionapun, kanouoam mexHu4ecKux HayK
MeTO,D,I:I OoCBeLleHNsA N HOpMbI OCBeluéHHOCTVI AnA CKnaaos

YCTPOMCTBO OCBeELUEHUA CKNagoB [OMKHO obecneyvBaTb HOPMbl OCBELLEHHOCTM W Mokasatenu
KayecTBa ocBeLleHUs, becnepeboHOCTb AeNCTBUA OcBeLleHUs, yoobCcTBO 06CNyXMBaHUSI 1 yNpaBreHus.
Ha cknagax npuvMeHstoT OBa Buaa OCBELLEHMS: €CTeCTBEHHOE W WUCKYCCTBeHHoe. EcTecTBeHHoe
OCBeELLEHNE OCYLLECTBNSAETCA Yepe3 cneuuanbHble NpoeMbl - CBETOBble (DOHApW B HaPYXHbIX CTEHax.
MckyccTBeHHOe OCBeLLeHMe CO34aeTcs C MOMOLLbI0 OCBETUTENbHbIX Npubopos. [ns ocBelleHus cknaga
4YacTo NPUMEHSETCA CMeLUaHHOe OCBeLLeHWe, MPU KOTOPOM HeAOCTaTOYHOEe MO HOpMaM ecTecTBEeHHOe
OCBeLLEeHNEe [OMOMNHAETCA WUCKYCCTBEHHbIM. B GectoHapHbIX M GE30KOHHBIX CKMadCcKMX MOMELLEHNAX
MCNoMb3yeTcs TONbKO MCKYCCTBEHHOE OCBELLEHNME.

CornacHo Hopmam ocsewennss CHulM 23.05-95, cknagbl obopyaytoT
pabounm, aBapUHbIM N OXPaHHbIM OCBELLEHNEM, NPUYEM YCTPONCTBO
OEXYPHOro OCBeLUeHUs1 B CKNaACKMX NMOMELLEHNAX He AOonyckaeTcs.
OneKkTpooCcBeLLeHME  CKNadoB  BbIMOMHAKT B COOTBETCTBUMM C
TpeboBaHuaMKn YD — [NpaBunamm yCTPOWCTBA SMEKTPOYCTAHOBOK,
CHwuM 23.05-95 «EcTtectBeHHOE 1 UcKyccTBEHHOE ocBeleHmey, FTOCT
50571.8-94  «OnekTpoycTaHOBKM  3gaHuin.  TpeboBaHuss  no
obecneyeHnto  GesonacHocTu», HIMB  249-97  «CBETUNBHUKN.
TpeboBaHus noxapHor 6e3onacHocTU. MeTogbl UCMbITaHUAY.

LW

Paboyee ocBelleHMe [OMKHO ob6ecneynTb HOPMbl OCBELLEHHOCTM B MOMELEHUAX W B  MecTax
npoussoacTea paboTt BHe 3aaHuin. B cknagckux 3gaHusix npuMeHsieTcst obLLee OCBELLEHNE; B 3TOM criyyae
CBETUITbHUKN pa3MeLLialoTcsl B BEPXHEN 30HE NOMELLEHNSI paBHOMEPHO (06LLlee paBHOMEPHOE OCBELLIEHME)
WUNN NPUMEHUTENBHO K PacmnorioKeHU0 XpaHMMbIX TOBapOB, (00Llee NoKann3oBaHHOE OCBELLEHME) - Npu
CTENMaXHOM XpaHeHuu. [ns nutaHus CBeTUINbHUKOB ObLLEero oceelleHus cornacHo MY3 ucnonb3yeTcs
HanpshkeHne NepemMeHHoro Toka He Bbiwe 220 B. MNpu o6Lem ocBelLeHMN CBETUNLHUKW yCTaHAaBNMBaKOT
HenocpencTBEHHO Ha MOBEPXHOCTUM MOTOJIKA MMM NOABELUMBAlOT K HeMy, Ha thepmax, cTeHax U
KOJIOHHaX.

PabGouee ocselleHne o6sA3aTenbHO AN BCEX CKMaACKUX MOMELLEHUN
He3aBMCMMO OT YCTPOWCTBa [ApyrMx BWOOB OCBelleHus. [ns
MOMELLEHNI, UMEIOLLMX 30Hbl C PasHbIMU YCNOBUSIMU €CTECTBEHHOro
OCBELLEHNS 1 pasHbIMU pexumamn paboTtbl, Heobxoaumo, 4YTobbl U
yrnpasreHne oCBeLLeHNEM TakuX 30H BbIMO BbINOMHEHO pasaenbHbIM.

ABapuiiHoe  OCBelLleHue nogpasgenserca Ha  ocBelleHne
GesonacHocTM M 3BakyaumoHHoe. OcBelleHne 6GesonacHOCTU
npegHasHadeHo  Onsi  CO30aHWs  OCBETUTENbHbIX  YCIOBUIA,
HeobXoANMBIX OJ1s1 TPOSOIMKEHMST paboTbl NepcoHana B NOMELLEHUSIX U
Ha MecTax NPouM3BOACTBA OTKPbITLIX PpaboT Npu OTKMYEHUN paboyero
ocBelleHusi. Mo pekomeHgauusiM, ocBelieHUe 6e30MacHOCTU OOJIKHO co3A4aBaTbh MUHUMASIbHYH
OCBELEHHOCTb Ha pabo4uux mectax He MeHee 5% Hopmupyemon pabouein “OCBELIEHHOCTV, HO He
MeHblUe 2 NK BHYTPU NOMeLLeHMA U He MeHbLue 1 K ANA TeppuTopui NpeanpuAaTUn.
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OBakKkyaLMOHHOe ocBelleHne npegHasHa4yeHo AN co3gaHusa HeobXoaUMbIX OCBETUTENbHLIX YCNOBUA ANs
3BaKyauuu nogaen U3 NoMeLLeHNin UM MecT NPON3BOACTBA HapyXHbIX paboT Npu aBapUnHOM OTKITHOHYEHWM
paboyero ocBelleHWsi. OBaKkyauUMOHHOE OcCBelleHue, cornacHo TpeboeaHmam CHulM  23.05-95
nepekrntoYyaemMoe Ha MCTOYHUK, HE MCMofb3yeMbli MpY HOpPMarbHOM pexume Anis nNuTaHust paboyero
OCBeLLleHUs1, sBnsieTca obsA3aTenbHbIM ONs NOMeLleHUA 0e3 eCTECTBEHHOro OCBELLEHUS W OOIHKHO
obecneymBaTb MUHMMAarbHY OCBELLLEHHOCTb Ha MOy OCHOBHbIX NPOXOAOB (Mnv Ha 3eMIe) U Ha CTyMNeHsX
nectHuy, 0,5 nk — B nomeweHnsx 1 0,2 fk — Ha OTKPbITbIX TEPPUTOPUSIX.

i Ona  paboyero ocBelleHMs, OCBelleHMst  Ges3onacHocTM W
3BaKyaLMOHHOro OCBELLEHUS1 He [JonyckaeTcsl NpuMMeHeHue obLmx
rpynnoBbIX LUMTKOB, @ TaKkKe YCTaHOBKA arnnapatoB YynpaeneHus
pabounm OCBELLEHNEM, OCBelLieHNEM ©e3onacHocTn n
3BaKyaLMOHHLIM OCBELLeHNEM B 0bLLMX Likadax.

CBeTUnNbHUKN aBaprHoro ocBelleHna MoryTt ObiTb  BKMOYEHDI
OoAHOBpPEMEeHHO C OCHOBHbIMU CBETUINbHUKaMKN HOpMarlbHOro
OCBeLLeHNs. YcTaHaBnMBaTb UX pekoMeHAyeTCA NO BO3MOXHOCTU
B yAaneHun OoT OKOHHbLIX NMpoeMoB. Onsa aBapMIﬁHOFO ocBelleHus
B CKnagax ncnosib3yrTcCs TOJIbKO NaMibl HAKannBaHUA.

Hopmbl ocBeLleHHOCTU AN CKNagoB ycTaHaBNuBarTcs B cooTBeTcTBUM co CHul 23.05-95:
e [Ons 3aKpbITbIX CKNaAoOB MpW  HAMOMbHOM XpaHeHun (pa3psig  3puTenbHon pabotbl  VLUG)
MWHUMarbHbIN YPOBEHb OCBELLEHHOCTM 75 NK C ra3opaspsaaHbiMy namnamu, 50 nk
e C namnamu HakanueaHus (no CHull 11-4-79 aTtoT nokasatenb 6bin Hwke — 50 m 30 nk
COOTBETCTBEHHO);
e [ONA CTEMNaXHOro xpaHeHus (paspsg 3putenbHoi pabotbl VI-1) — 200 nk ¢ rasopaspsigHbiMy
namnamu, 100 fK — ¢ NnaMnamu HakanuBaHus.

MuHMManbHbIA YPOBEHb OCBELLUEHHOCTU MNpu Npom3eoacTee rpybbix paboT (no pekomeHgaumam PAMH
B cooTBeTcTBMM C TpebosaHnusamum CHwull 23.05-95) npu obwem oceelleHun cocTaensiet 200 nk c
rasopaspsgHeiMn namnamm M 100 nK C namnamu HakanvBaHus. JTOT MokasaTenb MOXeT ObiTb
NCMNonb30BaH ANA HOPMUPOBAHUSA YPOBHSI OCBELLUEHHOCTU MNpu NPOBEAEHUN MOrPY304HO-Pa3rPy304HbIX
n TpaHcnopTHo-cknagckux (MPTC) paboT Ha cknagax.

CBeTUNbLHUKU ANA OCBeLUeHUs CKnagoB

[na oceelleHnss CKNagckux NOMELLEHUR, Kak npasuno, NpUMeHAT
pa3psaaHblie namnbl BbICOKOro aBrieHus. Ons aBapMﬁHOFO ocBelleHnda
cnenyeT ncnosmnb3oBaTh TOJMBKO NMaMibl HakanmBaHUA.

B oTannuBaembix CKNagCKMX  MOMELLEHUSX C  HOpMarbHbIMU
YCINOBUSIMU cpeabl A0MYyCKaeTcs NPUMEHEHNE NIOMUHECLIEHTHBIX famn,
HO npu 3TOoM Heobxoammo cobnogaTtb cnegylowme  YCroBUs:
TemnepaTypa OKpy>KaloLLlel cpefbl MOMELLEHMs LOMKHA OblTb HE HUXe
+5 °C, HanpsikeHue NUTaHusi OCBEeTUTEINbHLIX NPUMOOPOB — HE MeHee
90% HOMWHanNbLHOrO.

Cnepyetr Takke y4uTbiBaTb KOHCTPYKTUBHbIE BO3MOXHOCTM 34aHWUS ONs KPenseHus CBeTUNbHUKOB
TNIOMUHECLIEHTHOIO OCBELLIEHMS], BbICOTY YCTAaHOBKW, AOCTYN Ans obcnyxmeaHusa v T. 4. [yroeble pTyTHblE
namnbl (OPJ) moryT mcnonb3oBaTbCs A1 OCBELLUEHUS TEPPUTOPUA CKNadoB, HO MPUMEHEHME UX Ans
aBapuUMHOIrO U OXPaHHOro oceelleHust He gonyckaetcs. [a u B uenom [APJT - npownbini BeK, MOparnbHO
ycTapenu.

KOHCTpyKUUS CBETUNBHMKOB [OIMkHa obecneumBaTbh HaZeXHYH 3aluTy BCEX WX 4acTel OT BpedHbIX
BO3OENCTBUI  OKpYXKaloLLeW cpenbl, 3MeKkTpo-, MNoxapo- U B3pbiBOOE30onacHoCTb, HaOeXHOCTb,
[ONrOBEYHOCTb, CcTabunbHOCTb CBETOTEXHUYECKUX XapaKTepUCTUK. CBeTUINbHUKM OOMKHbI
cooTBeTcTBOBaTb TpeboBaHusm MTOCT 14254-96 «M3genusa anektpoTexHuyeckmne. O6ono4vku. CreneHu
s3awmntbly, TOCT 15597-82 «CBeTUNbHUKM s MPOU3BOACTBEHHbLIX 34aHun: ObLwme TexHudeckue
ycnosusy, MY3 n HMB 249-97. [lonycTMMas CTeneHb 3aliuTbl CBETUMBHUKOB B ,3aBUCUMOCTM OT Knacca
noxapo- u B3pbiBoonacHor 3oHbl no MTOCT 14254-96, TOCT P 51330.0-99 «3nekrtpoobopysoBaHue
B3pblBO3aLuLLeHHoe. Obwne TpeboBaHua» NpuBeaeHa B Tabn. 1 u 2.
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Tabnuuya 1. Jonycriman creneds 3aljuThl CEBETWALHUKOB
B 2aBNCHUMOCTH OT KNnacca numapnunacﬂnﬁ 30HbI

xEDEHTEpHETHHE Crenedb 33UHTE! CEETHABHHKOB ANA NOMAPOONACHOH 30HK HAACCE
CEETHNBHWKOB N-11a, a raicke NM-1I npu HanWUHB MECTHBIX

HHMHMX OTCOCOE BO3AYXA M oBuied
DﬁM EHHOW BEHTHNA LMK

JlamMne: HAKARHEAHUA IP53  IPs3 2'3 2'3
[Namne: G IP&3 IP53 P23 IF23
[ MioMUHECUEHTHEIE NamMMkl 53 53 P23 P23

Mpumesanue, 8p2HOCHEIE CEETHNBHMEN B NOMAN0ONZCHE 30HA% RKGOMD KAZCCE GONMHE MMETE CTENEHE JAUMTE HE
reHee P54, CTRRNAKRHEGH HONNEK ZONMEH BbITh 33 UH WEH CETHOA.
Tabnuya 2. flonycTUMan cTeneHb
3aWnTel CBETUWNEHWKOB B 3GBUCUMOCTH
OT KNAcca B3PbIBOONACHOW 30HbI

Hnacc sapuigo- Crenems JaWWTLI
Ge30nacHOCTH

CrauyHoHapHbie CEETHABHHKM

B-1 Bipueobelonachoe

B-Ia, B-Ir NoBWHWEHHOR HAREKHOCTH
NPOTHE B3PHBA

B-I6, B-I1 Bes cpeacTs BapuB0IaWMTY,

CreneHs 3aumTs IP53
MepeHocHbe CEETHABHMKM

B-L B-Ia Bipweofelonacroe

B-16, B-Ir MoBWWEHHOR HAREKHOCTH
NpOTHE BIPHEA

B-1I BapueobezonacHoe

B-Ila MoBbIWeHHOR HAAEKMHOCTH

NpoTHE BIPHEB]

He [onyckaeTcd yCTpOVICTBO B WTabensax Huw Ona ANneKTpoCcBETUINTBHUKOB; OCBETUTENIbHAA CEeTb AOJ1KHA
ObITb CMOHTMpOBaHa Tak, YTODObI CBETUMNBHUKN HE conpukacanumcb co cropaemMbiMU KOHCTPYKUUAMUA 34aHUN
N roprovmMmMm matepumanamn.

OcBeLlleHue OTKPbLITbIX CKNnagoB

Mo pekoMmeHgaumnam PAMH YPOBE€Hb OCBEeLEeHHOCTU ANA OTKPbITbIX CKNagoB HaxoOuUTCA B npeaenax
ot 20 go 50 nk. OceelleHne OTKPbITbIX CKNaaoB BbINOJTHAKT C MOMOLLBIO CBETUITBHUKOB U MPOXEKTOPOB.
CBeTUnNbLHUKN NOABELLMBAKOT K KaHaTam, HaTAHYTbIM Hag CKIMafCcKou nrnoLagakon, nunéo yCTaHaBnMBaloT Ha
MeTanMMYecknx Unm xxene3obeToHHbIX onopax.

Mpu ocBelleHMN WTabeNbHbLIX CKNagoB HEOOXOAUMO Y4YUTbIBATb, YTO
BblCOTa MayT AorkHa ObiTb Ha 5...6 M Gonblue BbiCOTbI WTabens. Mpu
TakOM CKNagupoBaHMM MadTbl crliegyeT pasMelwatb Mo nepumeTpy
cknaga, HanpoTuB npoe3foB, YTOObl YMEHbLWUTb 30Hbl 3aTEHEHWUs,
co3faBaeMble WTabenamu.

Cknagbl C  pasrpy3oqyHOM ranepeem MOXHO  oOcBellaTb
CBETUIbHMKaMMW, YCTaHOBMEHHbIMU Ha OrpaXX4eHWM Kpbiluv ranepew,
Ha MOBOPOTHbIX KPOHLUTENMHax ¢ Gomnbwwum (1,5...2 M) BbineTom, Ang
TOro 4ToObl CO34aTh HEOOXOAMMbIN YPOBEHb OCBELLLEHHOCTM NO BCEW NIOLWaamn CKnagmpoBaHus.

an ocBelleHMn CcKnagoB C KO3NOBbIMUA U MOCTOBbIMU KpaHaMU UCMNOJIb3YyHOTCA B OCHOBHOM
NPOXEKTOpPbI; UX creayeT pa3MeLllaTtb Tak, YTOObI HanpaelneHne NpoXeKkTopa coBnaaano C HanpaereHunem
3PEeHNA KpaHOBLLIMKa.

IOna cknagoB € MOCTOBbIMM KpaHamu Hebonbwon wupuHbl (24...30 M)“ ncnonb3oBaHne MaudTt
HepauuoHanbHO, 9KOHOMWYHEe YCTaHOBKa MPOXeKTopa NpsiMOro ceeTa C namnon-HakanueaHus Tura [NKH
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Ha OrpaXkaeHW TOPMO3HbIX Nowafok. [ns ycTpaHeHus BUGpaummn (oT paboTbl kKpaHa) HeobxoauMo B

9TOM Cly4dae NpUuMeHATb aMopPTU3aTopbI.

[Onsa oceelweHns XpaHunuuw, XXUaKmx BeLwecTB B €MKOCTAX UCMOIb3yHOT B OCHOBHOM MPOXXEKTOPHble
Ma4Thbl. an onpegeneHnn yrna HakioHa MpOoXeKTopoB HeO6XOp.MMO y4nTbiBaTb BbICOTY ocBellaemon
NOBEPXHOCTU, KOTOpad MOXET HaxXxoAUTbCA KakK Ha YpOBHE 3eMJIN, TaK N Ha YpOBHE BEPXHUX YCTAaHOBOYHbIX

NMoLLaaoK eMKOCTEN.

[na OTKPbITLIX CKNagoB Takke oba3aTenbHbIM ABNSAETCA YCTPONCTBO
OXpaHHOro ocselweHnsa. OxpaHHbIM  Ha3biBalT  OCBeLlleHue,
nossonsiollee Habnogate 3a rpaHuMLaMu Tepputopun. 3Ha4veHue
HauMeHblUei OCBEeLLeHHOCTH, CO3[daBaeMoil BAOMb  rpaHuL
OXpaHAeMbIX B HOYHOE Bpems MNMolafok cknanos, AOMKHO 6biTb 0,5
NK Ha ypoBHe 3eMnu. [ns oxpaHHOro OCBELUEHUs MPUMEHSIIOT B
OCHOBHOM CBETUIMbHUKK, HO MOXHO WCMONb30BaTh M NpoXeKTopsbl. Mpu
BbINOMHEHUM  OXPaHHOrO  OCBELUEHUA  JKOHOMUYECKU  BbIFOAHO
UCnonb3oBaHWe OrpaKaeHWn AnA  YCTAHOBKW  CBETUMbHUKOB U
MPOXXEKTOPOB, a MWHOrga crneumanbHbiX cToek M onop. OxpaHHoe

OCBELLEHNE AOMMKHO NUTATLCA OT CaMOCTOSITENbHBIX JIMHWIA cornacHo TpebosaHuam MY 3.

CBsizaHHble AOKYMEHTbI N0 OCBeLWeHUI0 CKNaaCKux 30H:

MpaBuna ycTponcTea anekTpoyctaHoBok. M.: SHeprocepsuc, 2002. 606 c.

CHwIM 23 5 95 EcTecTBEHHOE M UCKYCCTBEHHOE OCBELLIEHME

FOCT 50571.8-94 «BnekTpoycTaHoBKM 3aaHuiA. TpeboBaHuA no obecneyeHnto 6e3onacHoOCTU».
HIMB 249-97 «CeeTunbHukn. TpebosaHua noxapHon 6esonacHocTU. MeToabl UCMbITaHURY.
CysopoB I'.A. OcBellleHMe Ha MPOU3BOACTBE. JKOMNOro-rMrmeHnveckasl oueHka W KOHTPOIb.
MN3paTenbctBo PAMH, 1998.

CHwuIT 11-4-79 «EcTecTBEHHOE U UCKYCCTBEHHOE OCBELLEHNEY.

FOCT 14254-96 «N3penusa anektpoTexHuveckme. O6onoykn. CTeneHn 3auTbi».

FOCT 15597-82 «CBeTUNbHUKM AN Npou3BOACTBEHHbLIX 34aHuin. OBLme TEXHUYECKME YCNOBUS».
FOCT P 51330.0-99 «3nekTpoobopyaoBaHne B3pbiBo3aLymeHHoe. ObLme TpeboBaHns».

FOCT 12.1.030-81 «OnekTpobe3onacHOCTb. 3aLlUTHOE 3a3eMneHne. 3aHyneHmey.

FOCT 24940-96 3gaHuna n coopyxeHnsa. Metoabl N3amMepeHns OCBELLLEHHOCTH

FOCT 26824—-86 «3aaHusa n coopyxeHus. MeTtoabl usMepeHus SpKoCcTu».

PykoBogsawmm HopMaTtuBHbli  gokyMeHT PO 34.21.122-87 «WHCTpyKUMA MO  YCTPOWCTBY
MOSTHME3aLLUTLI 30aHUA U coopyeHuny. M.: OHeproaTtomusaar, 1989. 56 c.

UcTouHuk nndopmaumm: «Cknag n TexHuka» Ne8-9/2004

MonynspHble cTaTbM CO CBEeTOTeXHUYeCKoro 6nora

HackonbKo noXkapoonacHbl 3fIeKTpUYeCcKmue namMmnoykm?

OTta TemMa [OBOMbHO O6GLWIMPHA, MOSTOMY, XO4y Cpa3y OTMETWUTb, YTO B AaHHON
3aMeTKe paccMOTPUM BOMPOC MOXApOOMacHOCTW nammn, MNPUMEHSIEMbIX B
NCKITIOYUTENBHO B ObITY.

B npouecce akcnnyatauuuM naTpoHbl Namn u3genuss MOryT cTaTb MNPUYUHON
noxapa OT KOPOTKOrO 3aMblKaHWsA BHYTPWM MaTpoHa, OT TOKOB MNeperpysku, oT
60MbLIOro NepexoAHOro CONPOTUBMEHUS B KOHTAKTHBIX YacTaXx...

OTy cTaTbio B NofHOM 06beMbl Bbl MoXeTe npountaTb
3pecb:http://electrolibrary.info/blog/comment 1193104802.html
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JIroMuHecuUeHTHbIe namMrnbl HOBOro nokoneHus T5

JIIOMUHECLEHTHbIE Namnbl HOBOro NMOKoNeHnss TS5 BO BCEM MUPE MOCTEMEHHO BbITECHSIOT paHee LUMPOKO
pacnpocTpaHeHHble NOMUHECLIEHTHbIE Namnbl T8 n T12

JTamnbl T5 6binu paspaboTtaHbl 1 BeinyweHbl B 1995-96 rr. oupmon Philips.
OcCHOBHbIMK MpeumyLlecTBaMn TS5 sABNSETCA MNOBbIWEHHAd CBeToBas oOTAadya — 3TO OTHOLUEeHue
reHepMpyemMoro CBeTOBOro NoToka k notpednsemon mowHoctn — 104 nm/BT (T8 gaet Tonbko 80 nm/BT).

Kpome Toro, namna T5 cnyxuT 20 TbiC. YacoB, Toraa kak T8 — 15 Thic. Yacos....

OTa cTatbsa B nonHoM obbemMe HaxoauTcsa 3aeck: hitp://electrolibrary.info/blog/comment_1189780188.html

3ayem Ham gUMMepbI?

BecbMa nomnesHoe YCTPOMCTBO B FOCTMHOW, Kak, BNpoyeM, U B Moboit Apyroii kKomHaTe, — perynaTtopsbl
APKOCTU OCBELLEHUS, AUMMEPbI. 3a4eM OHU HYXHbI? MPUUYNH HECKOMBLKO. ..

Bo-nepehbix, 3T0 KOMGOpPTHO. Hanpumep, y Bac npasgHWK — OCBELLEHME BKMHOYEHO Ha MOMHYIO SPKOCTb.
Ho BOT TOpXeCTBO 3aKOHYMIIOCH, FOCTM YLLK, Y AOMALUHUM XOYETCS OTAOXHYTb B CMOKOWHOM 06CTaHOBKE
NPUrNyLWEHHOTO CBETa — SAPKOCTb NMOHMKaeTCs.

Bo-BTOpPbIX, 3TO KpacuBo. BeiGoOp SPKOCTU pasHbIX Fpynn CBeTa B pasfMyHbIX 4YacTsaxX MOMELLEeHMs U Mo-
BCEMY OOMY LaET An3alHepy HOBble BO3MOXHOCTU. Hanpumep, Bo Bpemsi NpMéma rocteil MOXHO OCBETUTb
LeHTp 3ana, ocTaBuB nepudeputo B nonytbMe. B-TpeTbux, coKpallaeTcs pacxon anekTposHeprn (8o
60%), n ysenuumeaeTcs nHorga B 20 1 6onee pas cpok Criyxobil. ..

OTa cTaTbsa B NoniHOM obbemMe HaxoauTces 3aeck: http://electrolibrary.info/blog/comment _1196752522.html

OcBelleHne BUTPUHBbI C NTOMOLWbIO nornyeckoro moaynsa LOGO

CewmelictBo LOGO! - 310 KOMNnekc annapaTtypbl U NPOrpamMHbIX CpPeacTB, OPUEHTUPOBAaHHBLIN Ha
pa3paboTKy OTHOCUTENbHO NPOCTLIX YCTPOWCTB aBTOMAaTUYECKOrO YNpaBneHus.

Mogenun LOGO! ocHaweHbl 8 AUCKPETHbIMM BXOA4aMn U 4 OUCKPETHbIMU BbIXO4aMW, Yepe3 KoTopble
OCYLLIECTBNAETCA NOAKMIOYEHME K OpraHam yrnpasreHusl, Aatymkam U UCTIONHUTENBbHbIM MexaHuamam. [ns
yBENMYEeHUss Konuyectesa obGCHyXMBaeMbIX BXOOOB M BbIXOZOB K rorvdeckomy mogynto LOGO! moryT
noaknoyatbcs modynu pacwupeHusi. O6beauHeHne B eanHOoe YCTPOWCTBO OCYLLECTBsieTCs 4depes
BHYTPEHHIOIO LUNHY JTOTMYECKOro MOAYNA.

LOGO! — normdecknii Mmoaynb € 8 OCHOBHbIMM U 22 cneumnanbHbiMU yHKUnAMU. OOMH NOrMYECKUi
MoZynb crnocobeH BbIMONHATE (YHKUUM CXeMbl, BKOYawoLwen Ao 56 TanimMepoB, CHETYMKOB, pene
BpeMeHW, MPOMEXYTOUHbIX pene v T.4.

OTa cTaTbsa B NofiHOM o6bemMe HaxoauTes 3aeck: http://electrolibrary.info/blog/comment 119302554 1.html

O nporpamme DIALux

Uto Takoe DIALux? DIALux — 9TO MOLWHBIA, KOMMMEKCHbIN WHCTPYMEHT
NNaHNMpoBaHMA ONA BCEX, KTO MpodeccroHanbHO paboTaeT C OCBELLEHUEM,
paspabatbiBaemas ¢ 1994 roga DIAL GmbH (Deutche Institut fur Angewandte
Lichttechnik) - Hemeukum WHcTutyTOM [puknagHon CeetotexHukn. OHRa
pacnpocTpaHsaeTca 6ecnnatHO M MOXET MCNomMb30BaTb [AaHHblE CBETWUITbHUKOB
nobbix nsrotosutenen. DIALUX - ogHa u3 cambiXx 3EEKTMBHBIX MPOFPaMM Ans
pacyeTa OCBeELLEHMS Ha pblHKE nporpammHoro obecnedyeHuss. OHa y4uMTbIBAET BCeE < COBPEMEHHbIE
TpeboBaHMA K AU3aiHy U pacyeTy OCBELLEHMS.

Ota cTaTbsl B NONIHOM 06beMe HaxoauTcs 3geck: http://electrolibrary.info/blog/post _1190724928.him|
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EBponeickue HOpMbI 0CBEIICHHOCTH

X.U. PUXTEP Trilux-Lenze GmbH + Co KG, Germany D-59759 Arnsberg,
Ilepesoo c nemeuyxozo JLII. Bapghonomeesa

TK 169 CBeT 1 ocBelleHne

TexHudeckmn komuteT TK 169 «CBeT M ocBeweHue» 6Obin co3gaH npu EBponeinckom komuTeTe Mo
ctaHgaptusauum (CEN) B 1989 rogy c uenbio pas3paboTkM efuHbiX HOpM B obnactu npuknagHom
cBeToTexHUkM. B Hactosawee Bpema B TK 169, wTtab-kBapTupa koToporo Haxogutcss B bptoccene
(Benbrus), Bxogat 20 ctpaH. CekpetapuaT TK 169 paboTtaeT npu N'epMaHCKOM MHCTUTYTE CTaHAapTM3aLum
(DIN).Cenvac B CEN Bxogat cnegywowme crpaHbl: benbrus, Janus, Nepmanusa, duHnaHans, dpaHums,
Mpeuns, Wpnangusa, Wcnanauma, Wtanua, Jlokcembypr, ManbTa, [onnavaums, Hopeernsa, ABCTpus,
Moptyranus, Weeuuns, LWsenuapus, Ncnanms, Yexmns n AHrnus.

EBponenckue cBeToTeXHUYECKNE HOPMbI

K cepeguHe 2003 roga BbIWNK B CBET HOPMbI B obnacTun CBeTOTEXHUKMU, eaAnHoAYyLHO Npu3HaHHble BO
BCeX nABaguatn CcTpaHax-4dneHax CEN wu 3ameHuBWNE B 3TUX CTpaHaxX HauuoHalbHble HOPMBbI
COOTBETCTBYIOLLEro coaepXaHua.

HOprI n3gaHbl Ha TpexX ocbwumaanux A3blKaX: aHrTIMACKOM, HEeMELIKOM W Ct)paHLLy3CKOM. }J,pyrwe
A3blKOBble BEPCUN MOTyT ObITb npeacTtaBlieHbl HauunoHanbHbIMK MHCTUTYTaMn CTaHOdapTu3auum noa mx
OTBETCTBEHHOCTb. OAHaKo B CMOPHbIX Cny4vaax nMeeT CUily TOJN1bKO oaHa U3 Tpex ocbwumaanux Bepcmﬁ.

B HacTosLee Bpems B HeCKomnbkux paboumx rpynnax TK 169 nget pabota Hag cneayowmnummn npoekTamu:
o prEN 12464-2. OcBeLleHne paboynx MeCT Ha OTKPbITbIX MPOCTPAHCTBAX.
e prEN 13032. N3amepeHune 1 gokyMeHTanbLHoe npegcraBneHne napameTpoB namn U CBETUINBHUKOB.

Yactb 1. I/I3M9pe|-|m| CBeTOTeXHN4YeCKMX napamMeTpoB

OHyG.ﬂMKOBaHHbIe HOPMbI CBETOTEXHUKU

[ata

HasBaHue MpumeyaHus
BbIXxOAa P

OcgeTtutensHble npubopsl (Ol1), BCTpOEHHbIE B
MaLLVHbI UMW pacnosioXeHHble PSAOM C HUMW,
ans 6esonacHoro obcnyxmBaHust MalluH, HO He
yyacTByloLme B ux pabore.

EN 1837 02.1999 |OceeLlleHne MalnH

ABapunNHOE OCBELLEHNE MpPesycMOTPeHo Ans
cny4aes, korga BbIKMOYaeTcs obwee
ocselwleHne. OHO  BKIOMaeT  OCBeLleHue

ABapuiiHoe -
EN 1838 04.1999 ocagmeHMe 6esonacHoCcTW, OcCBelleHVWe nyTen 3SBakyauuu,
«aHTMNaHu4yeckoe» OCBELLEHME, OCBeLleHne
pabounmx MeCT C MOBbILEHHOW OMacHOCTbIO U
COBCTBEHHO aBapuIMHOE OCBELLEHNeE.
[Ona 6onee 50 TWMNOB OTKPLITLIX U 3aKPbITbIX
CMNOPTMBHBIX NNOLWAA0K yCTaHoBMNEeHbl 6a3oBble
TOYKA OIS OLEHKM OCBELLUEHUsi, KONUYECTBO
TakMX TOuYeK, a Takke TpeboBaHMSA K KavyecTBy
Ocaellerve OCBELLEHUsI NPU NPOBEOEHUN MEXOYHaPOAHbIX
EN 12193 08.1999 |cnOpTUBHBIX yHap! o4
HauuWoHanbHbIX, peruoHarnbHbIX. ' MEeCTHbIX
nroLwagok

COPEBHOBAHWUA, TPEHUPOBOK, YMEOHbLIX 3aHATUN
n otabixa. Kpome toro, cogepskartca TpeboBaHns
K OCBELLEHVMIO NpW NPOBEOEHUU KUHO- | U
TenecbeMOoK.

EN 12665 05.2002 |OCHOBHBblE MOHATUA OnpepeneHbl BaxHewnLwne oHATUS B 0651aGTH
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" KpuTepuu AN cBeTa 1 ocBelleHus.
oueHkn TpeboBaHMI K
OCBELLEHUNIO
OcselleHne paboumnx
. |YctaHoBneHbl TpeboBaHMsi K OCBELLEHUIO
MECT. YacTtb 1: .
pabounx MecT BHYTpM NomelleHun gns Gonee

paboune mMecTa
M 300 BmaoB 3puTenbHbIX 3agau.
BHYTPW NMOMeLLEHWNIA

EN  [12464-1 |11.2001

YacTb 2. OcBelleHne paboumx MecT BHYTPU NOMeLLEeHUN
YacTtb 3. ABapuinHoe ocBeLieHne

YacTb 4. OcBelleHne CNOPTUBHbLIX NOLWaAokK

YacTb 5. OcBelleHue TyHHenewn

prCR 13201. Ynu4Hoe oceeweHue:

Uactb 1. BbIbop knaccoB ocBelleHusA. MprnBognTca knaccudukaumss NPoes3xkmnx Mect obLLeCTBEHHOro
NMoNb30BaHWS MO CKOPOCTU WU MHTEHCUBHOCTU ABWXKEHMWS, TUMY OCHOBHOIO MOMb30OBaTensd, Xapakrepy
OKpY>KaloLLen 3aCTPONKM 1 APpYrMM napameTpam v onpegensieMble 3TMMU MpU3HaKkaMm Kraccbl OCBELLEHUS.
OTOT AOKYMEHT ByaeT BbinyLleH He B BuAe obasatenbHbiXx HOpM, a B Buae otyeta CEN.

Yactb 2. I'IapameprL B cooTBETCTBUM C KNaccom ynug n Xapaktepom nx Ncnosib3oBaHnA pekoMmeHayrTCA
cBeToTexHn4eckne napameTpbl: APKOCTb AOOPOXHOIo NOKPbITUA; FOPU3OHTAlNIbHAA, BepTUKallbHas,
HOﬂyC(bepM‘-leCKaﬂ unu nonyuuvnumHgpunyeckas oceelwleHHOCTU; orpaHuydeHue cnensilero OencTeus.

YacTb 3. PacuyeT napamMeTpoB OCBeLLEeHUS.

Yactb 4. MeToabl U3aMepeHust napaMmeTpoB yrnuUYHbIX OY (pekoMeHAayTCa Crnocobbl CBETOTEXHUYECKMX
naMmepeHni ynndHelx OY 1 cCOOTBETCTBYIOLLME CpeacTBa U3MEPEHNS).

prEN 14255. HekorepeHTHOE onTUYeCKOe U3ry4eHue:

YacTtb 1. ilamepeHue u oueHka Jo3 Y® obnyyeHnss Ha paboumnx Mectax OT UCKYCCTBEHHbIX UCTOYHMKOB YO
n3nyyeHuns. PekomeHayloTca MeToabl M3MepeHns YO mnanydeHus B CONSpUsIX, CYLUMMbHBIX YCTaHOBKaX,
npu ceapouHbix paboTtax 1 T.n. MakcumanbHO AoNyCTUMblE A03bl 0bnyYeHUsa OyoyT yCcTaHaBNMBaTbCA B
HauUMoOHanbHbIX HOpMax.

y=4H y=4H
— —P
s T
I|B B 1]
- =
w -
5 ¥
T
) BE ,
=

y=8H y=8H
Puc. Mpumep cTaHgapTHbIX NOMELLEHWI C YKa3aHNEM CTaHOapPTM3NMPOBaHHON nosnuun Habnogatens B no
OTHOLLIEHMIO K psidiaM CBETUNBHMKOB, pacnonoXeHHbIX Ha paccTosiHUM H oT pacyeTHoun nnockocTy(1,2m oT
nona)
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YacTtb 2. iamepeHune n oueHka 0o3 sugmmoro u UK nanyyeHnin Ha pabovmx mectax BHYTPY NOMELLIEHWIA.
YacTb 3. MIiamepeHune un oueHka fo3 YO 06nydYeHust OT eCTECTBEHHbLIX MCTOYHUKOB U3NyYeHUSs.

4. Hopwmbl EN 12464-1. OcBeweHune pabounx mect. Yactb 1. Paboune mecta BHYTpM NoMeLLeHUI
4.1. MNpeaBaputenbHble 3amMeyvyaHUs.

BeccnopHo, 4TO oOcBelleHMe paboynMx MeCT oOkasbiBaeT
CYLLLECTBEHHOE BINUSIHME HA YCIOBUS XU3HW U paboTbl Nogen.
OpHako n3-3a reorpadom4eckux, aemorpaduyeckux,
coumanbHbIX M 9KOHOMUYECKMX pasnuuuii ctpaH EBponbl, ons
BbIpabOTKM M cOornacoBaHust eguHbIX 0bLLeeBpOnencknx Hopm
OCBELLEHHOCTM paboymx MecT (BaKHeWLMX HopM B obractu
CBETOTEXHUKM) noTpeboBanacb ANUTENbHasi, KponoTnueas
pabota u psg komnpomuccoB. ObsizaTenbHble Hopmbl EN
12464-1 ObiNM NpUHATLI nocne npoeedeHust Gonee 30
3acefaHuin B TeyeHne 13 ner.

Llenbto aTtot pabotbl CEN Gbina 3ameHa OeTanva3npoBaHHbIX
HaUMOHarbHbIX CTaHOAPTOB €AWHbIM [OKYMEHTOM, AatoLinMm
TONbKO paMO4YHble pPEeKOMeHZauuM Mo OCBELLEHUO paboumnx
MecCT. BHyTpu pekoMeHOYeMbIX paMoOK MPOEKTUPOBLLMKMA W
nosnb3oBaTenyn MOryT camMy OPUEHTUPOBATLCH B COOTBETCTBMMU C MX LENOBbIMM Ka4ecTBaMu M C y4eToM
HaUMOHamnbHbIX (MECTHbIX) BO3MOXHOCTEW. Bonbluas LEeHHOCTb 3TUX HOpM 3akfiovaeTcs B TOM, 4TO
BrepBble co3daHbl eauHble ans Bced EBponbl TpebGoBaHUSI K OCBELLEHUO pabodnMx MecT B
agMUHUCTPATUBHBIX MOMELLEHUSIX, MPOMBILWNEHHBIX W KyCTapHblX MNPeanpusaTUsx,  yYpexaeHusx
30paBoOXpaHeHns, obpa3oBaHWs, TOProBMnW. TpaHcrnopTa. 3a CYeT JTOro YacTUYHO MPEOAONEHbI
3HaYMTENbHbIE Pa3NMYMsa B NMPEXHUX HaUMOHarbHbIX CTaHAapTax M CO3faHbl MPeAnoCbINkN ANsi paBHbIX
ycrnoBuin Tpyaa Bcex niogen B EBpone. Tem cambiM eAuHbIe HOPMbl BHOCSAT CBOW BKNaj B OOLLECTBEHHYIO
N coumanbHylo rapMoHusaumio ctpaH Esponeickoro Cotosa.

K BaxHenwunm HoBoBBeaeHnAM B EN 12464-1 MOXHO OTHECTU CrneayloLmne MOMEHTHI:
4.2. JKcnnyaTtauMoHHbIe 3Ha4YeHUA.

PekomMeHAyeMble HOPpMaMU 3HAY€HUSI OCBELLUEHHOCTU SABMSIOTCA 3KCNyaTauMOHHbIMU BenMYMHaMW,
HWKE KOTOPbIX OCBELUEHHOCTb He [OofmkHa OblTb HW B KakoW MOMEHT 3akcnnyaTauun. Ecnu us-3a
3arpsA3HEHNs NOMELLEHWNI, CBETUINBHUKOB, NlaMn Wnu craga CBETOBOro MoToKa famn 3TW 3HadveHus OyayT
[OoCTUrHyThI, To OY HyXgaeTcs B 06CNyXMBaHWUMN (YUCTKE).

4.3. KoachcbmumeHT akcnnyataumm — OTHOLUEHME WMCXOOHOW OCBELLEHHOCTW K 3JKChnyaTauuoHHOMY
3HaveHuo. KoadduumeHT akcnnyatauum (K3) onpegensetr ucxogHoe, T.e. HadanbHOe 3HayeHue
ocselleHHocTM B OY. OH JormKeH onpeaenaTbCs Ha cTaguu NPOEKTUPOBaHWS MO COrMacoBaHUIo Mexay
NPOEKTMPOBLLMKamMKn 1 nonb3oBatensamu OY. Heobxogumble Ans Takoro onpefeneHns Mephbl, a Takke Bua
N nepuoanyHocTb obcnyxuBaHma OY OomkHbI 0popMnsATeCA B Buae npotokona. KO 3aBucuT OT Tunos
namn U CBETUIbHWUKOB, OT BO3MOXHOIO 3amnblfieHNs M 3arps3HeHUs NOMELLEeHU, a Takke OT MeTOoAO0B
06CnyX1MBaH1sa 1 MHTEPBarnoB Mexay YmcTkamn. TeopeTndeckn KO coctont uas:

* KO3(ppULMEHTa, XapaKTepusytoLwero crnaj CBETOBOrO MOTOKa Namn B TeYeHWe WX  MOMesHoro
cpoka cnyx0obl (LLWF);

* KO3 PULMEHTA KCMEPTHOCTU NMaMny, XapaKTepusyoLero BbIXOA, Namn 13 CTpos B Te4eHMe UX MOMHOro
cpoka cnyxosbl (LLF);

* KoabduuMeHTa aKcnnyaTauum CBETUNBHUKOB, YYUThIBaKOLWEro BAWSHUE 3arpA3HeHUs »ONTUYECKON
CUCTEMbI CBETUNBHUKOB 3a BpeMs Mexay ovepeaHbiMu yuctkamu (LWF);

* KO3(ppULMEHTa IKCnnyaTauum MOMELLEHUN, YYUTBIBAIOLErO CHWKEHWE KO3(ULIMEHTa OTpaxeHus
cTeH un notonkos (RWF).

K3 = LLWF x LLF x LWF x RWF.
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Ecnu n3-3a cneundukn obbekTa Ha ctagum npoektTupoBaHna KO He mMoxeT ObiTb onpeaeneH, To MOXHO
Bocnonb3oBatbcs nybnukaunen MKO 97:1992 «BOkcnnyartaums CUCTEM BHYTPEHHErO 3SMeKTPU4ecKoro
ocselleHusi». MoryT 6bITb MUcNonb3oBaHbl Takke «baszosble» KO. B [epmaHun pekoMeHOyoTcs
cnepytowme 3HavyeHnsa «6a3oBbixy» KO:

baszosbin KO | O6nacTtb npyMeHeHus

0,80 OueHb 4ucTble nomeuleHusi, a Takke OY c
MarnbiM BpEMEHEM MCNONb30BaHUS.

0,67 YucTtble NOMeLLeHNst C TPEXTOANYHBIM LIUKITOM
obcnyxnBaHus.

0,57 HapyxHoe ocBelleHne, TPEXrognyHble LUKMbI
06CNyXNBaHMsI.

0,50 BHyTpeHHee W HapyXHOe ocBelleHne npu
CUIMbHOM 3arpsi3HeHUU.

4.4. O6nactb 3puTenbHOW 3aga4yn. BmecTo 0OOLLEro ocBeLLEHMs1 BCErO MOMELLEHWUSI HY>KHO OCBeLLaTb
obnacTb 3puTenbHON 3agadn Ha paboyeM mecte. IMeHHO Anst 3Ton obnacTt B HOpMax ycTaHaBnvBatoTCA
3KCMyaTaunoHHbIe 3HAaYeHUs ocBelleHHocTU. Ecnv onpegeneHne o6nactu 3puTenbHON 3adayn Bo BpeMs
NPOEKTMPOBaHNSi HEBO3MOXXHO, TO 3a TaKylo 06nacTb HY>XHO MPUHMMAaTb Ty 4acTb MOMELLEHUS, B KOTOPOW
NpUHUMNManbLHO MOryT pacnonaratbcs paboyme mecTa.

4.5. 30Ha HenocpeaCTBEHHOro OKpYyXeHus. Bokpyr obnactu 3puTenbHOM 3agayn pacnonaraeTcs 30Ha
HENoOCPeACTBEHHOINO OKpYXeHus LWwupuHon 0,5 M, koTopass MOXEeT ObiTb OcBelleHa MeHblie. Ha Tex
paboumx MecTax, rae naM HaxogAaTcs MOCTOSIHHO, OCBELLEHHOCTb AOoSmkHa ObiTb He Hwke 200 nk.
Heobxopnmo Takke obecnevmBaTb y4oBNEeTBOPUTENbHOE pacnpeneneHne ipkocT B Nose 3peHus.

OcBelleHHocTb B obnactu | OcBeLl,eHHOCTb B 30He

3pUTENbHONM 3adauun, Nk HenocpeacTBEHHOroO
OKpYXXeHUs1, NnK

750 n 6onee 500

500 300

300 200

Menee 200 PaBHa  ocBelleHHOCTM B

06nacTu 3puTenbHOM 3agadm
PaBHOMEpHOCTb He MeHee | PAaBHOMEpHOCTL He MeHee
0,7 0,5

4.6. OrpaHu4eHne 6rneckocTu.

BmecTo npuMeHsiBLUEroCA BO MHOMMX €BPOMENCKUX CTpaHax MeToda KpMBbIX NPeaenbHOW SIPKOCTU
CBETWIIbHWMKOB, [AONS  OUEHKA MNCUXOMOrMyeckoro Amckomdopta BBOAMTCA MeTOA — ornpeaerneHus
0606weHHoro nokasatensa guckomdgopta UGR, koTopbii Haxogutcs no cpopmynam pacyeta GneckocTy.
Tabnuvupl 3HaveHnn UGR 6binn cocTaBneHbl Ha OCHOBE (DOTOMETPUYECKUX XapaKTEPUCTUK CBETUMNBHUKOB
N reoMeTpuyecknx pasmepoB nomelleHnn. OHM NO3BONAT AenaTtb oueHky anckomdopta OY.UGR = 8lg
(0,25/ L% L2w?), roe L.— SipKocTb nonst aganTauun (poHa), ka/M>, paccuuTaHHas kak E.n/n (Eqp- npsimas
BepTUKanbHas OCBELEeHHOCTb rnasa Habnwogatens), L - cpegHAs SApKOCTb CBETSWENW MOBEPXHOCTU
Ka)XQoro CBETUSIbHUKA B HarpaBfeHMM TOYKM HabnwogeHusi; coTenecHbld yron, nog KOTOpbIM BMAHA
CBETALLAsA NMOBEPXHOCTb; P — WHAEKC Mo3vuun no Faty ons kaxgoro CBETWUIbHMKA, 3aBUCALLMA OT €ro
YFMOBOrO NOMOXEHWUA OTHOCUTENBHO NUHUM 3PEHMS.

HononHutenbHo Kk oueHke UGR Heobxogumo obecneumBath 3alUTHblE YrNbl CBETUNBHUKOB B
3aBMCMMOCTM OT SIPKOCTM Namn;
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Tabnuua 1
ApkocTb namn, KKO/M° MuHUManbHbIN 3aWMTHbIN
yron, rpag.
20-50 15
50-500 20
Bbonee 500 30

Knacc 3kpaHa | | Il ]l

no I1ISO 9241-7

KayecTBo akpaHa | Xopoluee CpegHee lMnoxoe

CpegHsas He 6onee 1000 | He 6onee 1000 | He 6onee 200

SIPKOCTb

CBETUIMBbHUKOB,

oTpaxaroLuxcs

B 9KpaHax, Ka/m?

YkasaHus no | NogeHx ans | NloneH ons | NloneH ans

NPUMEHEHMIO ncnonb3oBaHns | GONbLUMHCTBA, crneymnanbHbIX
BO BCEX | HO He Ons Bcex | oumcos, c
NMoMeLLeHNsIX NMOMELLEHNIA. KOHTpOnMpyemMon
ogmcoB. 0B6CTaHOBKOMN.

I'Ipmmeanme: aTa KJ'IaCCMCbMKaLLI/lFl nveetr cuny wu aOna gucnnees,
YCTaHOBJ1€HHbIX BHE OCt)MCHbIX nomewieHnin. OanH 1 TOT ke gucnnen MoxeT
OTHOCUTbCA K pa3HbiIM KfaccaM npun pasHblX TuUNax npeacrtaBlieHnd
MHCt)OpMaLLMM (I'IOJ'IO)KMTeJ'IbHOM mnnun oTpuuaTesibHOM KOHTpaCTe).

4.7. TMpepenbHas APKOCTb CBETUITLHUKOB.

Onst paboynx MecT ¢ gucnnesmMmn pekoMeHayTcsa npeaenbHble SPKOCTU CBETUMBbHMKOB, OTpaXatoLnxcs B
aKpaHax Aucnnees, B 3aBMCUMOCTM OT Knacca akpaHoB. Knaccel akpaHoB onpegeneHsl B ctaHgapTe 1ISO
9241-7: (Tabnvupl 1-3).

4.8. TabnuyHasa 4YacTb HOpM. Tabnuubl HopMm EN 12464-1 copepxar:

BUA NOMELLEHUIA U poa AeATENbHOCTY;

3KCnyaTaunoHHbIE 3HAYEHUS OCBELLEHHOCTY;

npegensHO AonycTumoe 3HaveHue obobLeHHoro  nokasaTtens  avckomdopTa;
0o6LLMI NHOEKC LBeTOonepeaayy;

oTAernbHble NpUMeYaHuns.

Tabnuubl NOCTPOEeHbI And cnegywownx sBuaoB NOMeLLeHUN n poaoB AeATeNIbHOCTU:

Tabnuua 1. 30HbI ABMKEHUA U 06Lero HazHa4YeHUsi BHyTPU NOMeLLEeHUA:
1.1. 3oHa aBmXKeHus.

1.2. NomelleHns ona oTabixa, okazaHus NepBon NOMOLLN, CaHUTapHbIE.

1.3. NomeLlleHns 4nga KOHTponA.

1.4. Cknagckme n XonoaunbHble NoOMeLLeHs.

1.5. Cknagbl C BbICOKAMM CTENMa)KaMu.

Tabnuua 2. NponsBoacTBEHHAs U KycTapHas AeATeNbHOCTb.

2.1. Cenbckoe X03aNCTBO.

2.2. XnebonekapHu.

2.3. LlemeHT, 6eTOoH, Knupnmu.

2.4. Kepamuka, KaMeHHble MnAnTbl, CTEKNO U U3Oenus 13 ctekna.
2.5. XuMmnyeckasa NpOMbILLNEHHOCTb, NNlacTMacchl, pesvHa.

2.6. OnekTpoTexHmnyeckas nNpoMbILLNIEHHOCTb.

2.7. MNMvweBas NPOMbILLNEHHOCTb.

2.8. IluteinHoe npon3BOACTBO.
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2.9. Mapukmaxepckue.

2.10. OBenupHoe Npon3BOACTBO.

2.11. NpayeyHble U XMM4YnCTKa.

2.12. KoxxeBeHHOe Npou3BOACTBO.

2.13. MeTtannoobpaboTka.

2.14. BymaxHoe npou3BoacTBO.

2.15. OnekTpocTaHumu.

2.16. Tunorpadumn.

2.17. Metannyprus, npokart. [1pon3BoacTeo cranu.
2.18. TekcTuUrnbHas NPOMbILLNEHHOCTb.

Tabrnuua 2

Tabnuua 3

Tun akpaHa gucnnes Tun npeacTaeneHus
nHdopmauunm
Mos3utue HeraTtus
(TeMHbIe (cBeTnble
3HaKM) 3HaKK)

BbicokokayecTBeHHble  XuakokpucTan- | | I

nuyeckune 3KpaHbl, 3NEKTPOHHO-

ny4yeBble TpyOKM C npenernbHO HU3KUM

OTPaXeHNeM.

BonblWMHCTBO  Xnakokpuctannmyeckmx | | n

3KpPaHOB, BbLICOKOKAYeCTBEHHbIE TPyOKM

C HU3KUM OTPaXKEHNEM.

BonbLWHCTBO anekTpoHHo-ny4yesbix | I Il

TPYOOK CO CTaHOAPTHbLIM OTPaXXEHMEM.

Crapble aMeKTpOHHO-Ny4YeBble TPYOKU. Il ]

Ne Bug nomeweHun, pog | Eske, | UGR | Ra MpumeyaHusa
OesaTenbHOCTU K

3.1. Mapgepobbl, npoxoasl, | 300 19 80
30Hbl ABWKEHUS.

3.2. Mucemo,  mawwmHonucs, | 500 19 80 Paborta c
YTeHue, obpaboTka aucnnesmMu:  cMm.
OaHHbIX. 4.11.

3.3. | TexHuyeckoe YyepyeHne. | 750 16 80

3.4. Paboune mecta ansa | 500 19 80 PaboTa (o]
KOMMbIOTEPHOIO aucnnesmMu:  cCMm.
NPOEKTUPOBAHMS. 4.11.

3.5. KoHdhepeHLu-3anbl n | 500 19 80 OcBelleHune
KOMHaThbl ans OOJIMKHO ObITb
neperoBopoB. perynupyemMbim.

3.6. MpuemHsble. 300 22 80

3.7. | ApxuBbl. 200 25 80

19.ABTOMOOWNBbHAA NPOMbILLIIEHHOCTb.
2.20. depeBoobpaboTka.

Tabnuua 3. Odoumcel.

Tabnvua 4. Toproeble NpeanpusaTUs.
Tabnuua 5. ObLecTBeHHbIe MecTa.
5.1. 30Hbl 06LLero Ha3HavyeHus (BecTubonu, rapaepodbl, kKacchbl).
5.2. PecTopaHbl 1 FOCTUHULbI.

56

© JOneKTpPOHHaA 3neKTpoTexHun4yeckasa oubnuoreka — www.electrolibrary.info



http://www.electrolibrary.info

OreKTPOHHbLIN XypHan “SA anekTpuk!” Boinyck #9

IP cTeneHn 3alIUMTHI CBETUJILHUKOB OT MNBLLJIK U BJIAru

& Slel A\

Cucrtema IP (Ingress Protection), paspabotaHHas M3K (CIE/IEC 529:1989), onpeaenseT pasnuyHble
CTeneHn 3awuTbl CBETUNBbHUKOB OT MPOHWKHOBEHUS MHOPOAOHLIX Ten, nbinu K Bnaru. [loHAaTne
WMHOPOAdHbIE Tena BkMYaeT B ceba TakMe npeameTbl Kak nanblbl U MHCTPYMEHTbI, KOTOpble MOryT
KacaTbCsl TOKOBedyLMX YacTen. B pamkax cuctembl onpefenHbl Kak acnekTbl 6e3onacHOCTN (KOHTaKT C
TOKOBEeAYLMMN YacTsaMK), Tak U BpedHble BO3AENCTBUS, BNUAIOLWME Ha paboTy cBeTurnbHuKoB. CTaHaapT
M3K 529 cogepXuT NomnHoe onucaHwe ucnbiTaTenbHbIX Npoueayp ANA onpefeneHnsa Knacca 3almThbl
cBeTUNbHMKA. HeobxoounMMo OTMEeTUTb, YTO YCMNOBUS NPOBELEHMS WUCMBbITAHWA MOryT OTNU4aTbCA OT
pearnbHbIX YCroBuin akcnnyaTtauni. O603HavYeHne cTeneHun 3almTbl COCTOUT U3 XapaKkTepHbIX 6ykB IP,
3a KOTOpbIMW crneayloT ABe uudpbl. 3HavyeHne uugp COOTBETCTBYET YCMOBUSAM, ONUCAHWE KOTOPbIX
npvBeaeHo B Tabnuuax.

MuHMManbHbIA KNacc 3aWnTbl OT BO3MOXHOMO MPUKOCHOBEHMS NanbLlamun K TokoBegyLwmnm Yactam - 1P20.
HeobxogMmo oTMeTUTb, YTO cneundurkaumna n 6e3onacHoOCTb CBETUNBHUKOB ByayT obecneyveHbl TOMbKO B
TOM criyvae, ecnm Bce Heobxoaumble NpoLeaypbl MO UX OBCNYXMBaHUIO MPOBOAATCA BOBpemMs M B Ha
ynakoBke Nboro CBETUNbHUKA, UMEIOLLEro AaXe MUHUMAanbHYO CTeNeHb 3aluTbl OT No6Oro BHELLHEro
BO3AENCTBMSA, MHOPMaLMs O CTENEHN 3aLUuUTbl, Kak NpaBuno, cogepxuntca. CooTBETCTBEHHO, €CMN HU Ha
KOpoOKe, HM B PYKOBOACTBE MO 3KCMnsyatauuMum HeT MOonesHbIX CBeAEHWA O 3alMLLEeHHOCTW ToBapa, 3TO
O3Ha4yaeT TOMbKO TO, YTO CBETUNbHUK abCOMTHO He 3awumuieH (roBopsa A3blKOM CTaHgapToB, MMeEET
cTeneHb 3awuTbl [P20).

Haubonee pacripocmpaHeHb! Kraccel 3auums IP:

IP20 cBETMNBHUKM MOFYT MPUMEHSITLCA OMS BHYTPEHHErO OCBELLEHWSI B HOPManbHOW He3arpsi3HEHHOWN
cpege. Tunosble ob6nactM nNpUMEHeHWs: OUChl, CyxMe W Tennble NPOMbILMEHHbIE Lexa, MarasHbl,
TeaTpbl.

IP21 / IP22 cBeTUNBHUKM MOTYT MPUMEHSATLCA B HeoTannmMBaeMblX (MPOMbILLNEHHbIX) NOMELLEHNSX 1 noa
HaBecamy, Tak Kak OHM 3alluLLEeHbl OT NoNadaHus Kanerb 1 KOHAeHcauun Boabl.

IP23 cBeTUNbLHUKM MOryT NPUMEHATBCA B HEOTan1MBaeMbIX NMPOMbILLUIEHHbIX MOMELLEHUNAX UITN CHapYy>XWN.

IP43 |/ IP44 cBeTUNbHUKM TYMBOBbLIE U KOHCOfbHbIE Of1S1 HAPYXHOro YNMYHOrO ocselleHus. TymboBble
CBETUIBbHWKN YCTaHaBNMBalTCA Ha HEBOMbLUOW BbICOTE M 3aLlUULLEHbl OT MPOHUKHOBEHUS BHYTPb MENKUX
TBEPAbIX TeN, a Takke OOXAEBbIX Kanenb 1 6pbi3r. [Ins NpOMBLUNEHHbIX CBETUMbHMKOB, UCMOMNb3yeMbIX
ONs1 OCBELLEHMS BbICOKUX LIEXOB, U YIUYHBIX CBETWUIbHUKOB PacrnpoCTPaHEHHON KOMOMWHauuen siBnseTcs
3aluTa anekTpmnyeckoro 6noka no knaccy IP43 (ons obecneyeHnss 6esonacHoCcTU), a onTuyeckoro 6noka
no knaccy IP54/IP65 (4Tobbl NpeaoTBpaTUTh 3arpsi3HEHNE OTpaXKaTens u namnbl).

IP50 cBeTUNbHUKM ANSA MNbIfbHbIX Cpeq, 3alMleHHble OT ObICTPOro BHYTPEHHEro 3arpasHeHus. CHapy»Xu
ceeTunbHUkM IP50 mMoryT nerko ouumwaTtecd. Ha obbektax nuweBOM MNPOMbBILWNEHHOCTU criegyeT
NPUMEHATb 3aKPbITble CBETUIBbHUKM, B KOTOPbIX MpegycMOTpeHa 3aliuTa OT nonagaHusa OCKONKOB CTekna
OT cryvarHo pa3buTbix flamn B pabouyto 30HYy. XOTA CTeMeHb 3aluTbl npegycmaTpuBaeT obecneyeHune
paboToCNOCOBHOCTN CaMoro CBETUMbHMKA, OHA TakkKe O3Ha4yaeT, YTO OTAefibHble 4acTulbl HE MOTyT
BbiNacTb M3 KOpryca, YTO COOTBETCTBYET TpeboBaHWAM MNULLEBOW MPOMbIWMEHHOCTU. [Ns ocBeLleHus
NMOMELLIEHNI C MOBbLILLIEHHOWN BIIAXHOCTbIO CBETUNBLHUKK C IP50 NnpyMeHsTb Henb3as.

IP54 TpagWUMOHHBIA Knacc Ans Bogo3alUULLLEHHOO UCNONTHEHUA. CBETUNBHUKU MOXHO MbITb 6€e3 Kakmx-
nubo oTpulaTenbHbIX NOCNEACTBUA. Takne CBETUMBbHUKM Takke YacTo UCMONb3YHOT A5 OCBELLEHUS. LEXOB
MALLLEBON MPOMBILLSIEHHOCTU, Ppaboymx NOMELLEHMI C MOBbLILEHHBIM COAEPXXaHMEM AbINW U Brark, a Takke
noa HaBecamu.

IP60 CBETMMBHUKM MOMHOCTBLIO 3alyMLLEHbl OT HAKOMMEHWUs MNbiMWM U MOTYT UCMONb30BaTbCs B OYEHb
NbiNbHOW cpeae (Npeanpuatns No nepepaboTke LWEepPCTU U TKAaHEN, B KAMEHONOMHSX) U ANS OCBeLLeHUs
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npeanpusTUi NUWEBOM MNPOMBILLIIEHHOCTM (MO COOBPaXKEHUAM, WU3NOXKEHHbIM Bbiwe). CBETUNbHUKM B
ucnonHeHun IP60 BcTpevatoTcs peako. Yawe tam, rae Tpebyetca IP60, npumeHstoT knacc IP65/IP66.
IP65/IP66 oTHOCATCA K CTpye3alMTHbIM CBETUIbHUKAM, KOTOpble NMPUMEHSIIOTCS TaM, rae Afis UX OYMCTKU
NCNonb3ylTCA CTPYyU BOAbl MOL4 OaBNEHWEM UMW B NbINbHOM cpefe. XOTs CBETUMNbHUKN He SBMSHTCA
MOMMHOCTBIO BOAOHENMPOHULAEMbIMUK, MPOHUKHOBEHME BrarM He OKasblBaeT HWUKAKOro Bpeda Ha MX
PYHKLNOHNPOBAHME.

IP65 [/ IP66 cCBeTWNbHMKM  4YacTO  BbINycKalwTCA B yAApPO3alWMULLEHHOM  UCMOMHEHUMN.
IP67 / IP68 cBeTUNbHMKN STOrO Knacca MOXHO norpyxatb B Bogy. MoryT npuMeHsiTbca Ans NogBoAHOro
ocBeleHna 6GacceHoB U poHTaHoB. CBeTUNbHUMKM Ons  OCBelleHuss nanybbl kopabnenm Takke
COOTBETCTBYET 3TOMY Kraccy 3awuTbl. MeToa wuchbiTaHMn He nogpasymeBaeT, YTO CBETUNbHUKA C
IP67/IP68 Takke yaoosneTtBopstoT TpeboBaHuaM knacca IP66/IP67.

Knrou k pacwugpposke knaccos IP (Ingress Protection).

ﬂepBaﬂ umppa: CteneHb 3aWnTbl OT cnyqaﬁHoro NPUKOCHOBEHNA K TOKOBEAYLWMM 3r1eMeHTaM
BTOpaFI umppa: CteneHb 3awunTbl OT cnyqaﬁHoro NPUKOCHOBEHNA K TOKOBEAYLWMNM 3N1eMeHTaM

MepBas uncbpa OnucaHue Ob6bsicHeHUe

0 3awuTa He
npegycMoTpeHa

1 3awmTa OT |3awmta OT MNPOHWKHOBEHWS TBEPAbIX MNpPeaMeToB C
NPOHUKHOBEHWS PYKH anameTtpom bonee 50 Mm

T 3awuta oT NPUKOCHOBEHUS NanbLa K TOKOBeAYLUUM YacTsM
N OT NMPOHWKHOBEHWUsI TBEPAbIX NPEOMETOB C OMaMETPOM
ooneel12 mm

2 3awunTa o]
NPOHUKHOBEHWS NanbLa

3awuTa ot NMPUKOCHOBEHUA WMHCTPYMEHTa, MPOBOJIOKM UINn

Sauwura OT lananormutoro ne aMeTa TonwuHon 6Gonee 2,5 MM K
3 NPOHUKHOBEHMS P ’
TOKOBEAYLMM YacTam. 3almuta OT NPOHMKHOBEHUS TBEPAObIX
WHCTPYMeEHTa
npeamMeToB ¢ guameTpom bonee 2.5 mm
3awmTa OT |3awmTta OT MPUKOCHOBEHMSI MHCTPYMEHTA, MPOBOSIOKN UMK
NMPOHUKHOBEHNS1 TBEPAbIX |@HanornyHoro npegmeTa TonwmHou 6Gonee 1.0 Mm K
rpaHynenogobHbIx TOKOBEAYLUMM YacTam. 3amuta OT NPOHMKHOBEHUS TBEPAObIX
yacTtui, npeamMeToB ¢ guameTtpom 6ornee 1.0 mm

MonHas 3awmTta ot NMPUKOCHOBEHNA K TOKOBEAYLNM HacTAaM
3awmnTta oT HakonneHus (1 ot BpeaHOro HakonneHuda nbinu. }J,onyCKaech HEeKoTopoe

PO

NblAn NMPOHUKHOBEHME MbININ B KOM-BaX, HE BNUSIOLWNX Ha paboTy
CBeTUNbHMKA
6
3aluTa oT MonHasa 3awuTa oT NPUKOCHOBEHMS K TOKOBEAYLLMM YacTam
NPOHUKHOBEHWSI NbINn N OT NPOHMKHOBEHUS MbINK
Bropas
P OnucaHue O61bsAcCHeHue
undpa
0 3awuTta He npegycMoTpeHa
Saumra  OT  nonananus BepTukanbHO napalowmMe Kannam He OKasbiBaloT HUKAKOro
1 BEPTUKANbHO nagaroLLmnx P

BpeaHoro Bo3aencTems
Kanenb pea A

3awmta OT  nonagaHus
2 Kanenb, nagatoLmx

HaKMoHHO nog yrnamu go 15

rpagycoB K BepTukanm

Kannu Bofbl He OKa3blBalOT HUKAKOro BpeqHOro BO3AeiCTBUA

3awmTta oOT goxaAa v |Kannu Boabl, nadalllve HaKMNoHHo™ nogl yrmamu [0 60
|I| BOASIHON NbINU rpagycoB K BepTUKanu, He OKasbiBaloT HUKAKOro BpeaHoro
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BO3OENCTBUA.
4 5
bI3rK, nagawowme ¢ nNOOOro HanpaBreHus, He OKasbiBalT
3awmTa oT 6pbI3r P AatoLLl M P
HMKaKOro BPEAHOro BO3OENCTBUSI.
5 CTpyn BOAbI, BbIMyLLEHHbIE M3 coMna M Nagatolne ¢ noboro
i i 3awuta oT CTpyw Boabl HanpBreHusl, He OKa3blBalOT HUKAKOro BPeOQHOro BO3OENCTBUSI.

OunameTp conna 6.3 mMm, gaenenue 30 kla

CTpyw BOAbI, BbiNyLLEHHbIE M3 cCOMna M nagawoLwmne ¢ nbdoro
6 3awmTa oT CTpyMr Boabl HanpaBieHUsl, He OKa3bIBaAKOT HUKAKOro BPEAHOro BO3AENCTBUS.
OnameTp conna 12.5 mm, gasnenune 100 klMa

Bo3MOXHO HENpogomkUTenbHoe MorpyxeHue B Body Ha
onpeaeneHHylo rmyGuHy n BpeMsa 6e3 NPOHUKHOBEHUS BoAbl

7
BogoHenpoHuuaeMocTb
BHYTPb B KOM-Bax, KOTOpble oOkasbiBanuM Obl BpegHoe

BO34eNCTBME
8 Bo3MOXHO HenpogormKMTENbHOE MOrpyXeHMe B BOAY Ha
epmeTnyHas onpeaeneHHylo rmyobuHy n Bpems 6e3 NPOHWKHOBEHMSI BOAbI
& & BOL,OHEMPOHNLIAEMOCTb BHYTPb B KOM-Bax, KOTOpble oOkasbiBanuM Obl BpegHoe
BO34enCcTBME

CteneHb 3awmMThbl cBeTunbHUKa |IP npoussBoaunTenn onpegensloT camu, WUCMONb3ys Ans 3TOro
eBponenckuin ctangapt MEK-529. OgHako cpegu camblX WM3BECTHbIX MUPOBbLIX (HUPM BXOOUT B MOAY
3aKkasblBaTb NpoBedeHNe WCMbITaHUN CBOEW MPOAYKLUW CTOPOHHUMW KOMMaHUAMK, Aabbl noTpebutenu
Obinn Ha Bce 100% yBepeHbl B 06bEKTUBHOCTM pe3ynbTaToB UCCNeoBaHNN.

CornacHo oduumanbHeiM TpeboBaHWAM B CyXOM MOMELLEHUM AO0CTaTOYHO, YTOObLI CBETUNBLHUK UMEN
MUHUManNbHYO cTeneHb 3awutbl |P20, rapaHTupylowyto, 4YTO nanbubl pebeHka wnu ocobo
nobo3HaTenbHOro B3pocnoro He AobepyTcs OO TOKOBEAYLUMX YacTeN.

[lo6po noxanoBaTb B BaHHYIO

Boibop ocBelweHns [ns  BaHHOW  criedyeT nMpoBOAUTb C  BEMNWYaMLLIEd OCTOPOXHOCTbIO U
OCMOTPUTENBHOCTbLIO. CyLLECTBYIOT CTpOrne npaeura OTHOCUTENBHO TUMa CBETUIbHUKA, KOTOPbIA MOXHO
ucnonb3oBaTtb B BaHHOW. DupMbl, CchneuuanuMavpyromMecs Ha nNpPoOu3BOACTBE  Braro3allULLeHHbIX
CBETUNbHUKOB, OOLIYHO MPOMNUCHLIBAKOT, Kak M rOe MMM nonb3oBatbca. Pegkasa komnauua Oyaer
pekoMeHAoBaTb pasmellaTb UCTOMHMK CBETa MNPSIMO Hah BaHHOW, OaXe eCniv Yy 3TOro CBEeTUrbHMKA
cTteneHb 3awunThl IP66.

B BaHHOM OOMbLUMHCTBO MpPOM3BOAUTENEN PEKOMEHAYET cneayllme 30Hbl pasMeLleHus: B 30HE,
pacnonaratowenca Ha pacctosHuM 0,6 M OT BaHHbI M Bbile BaHHbl Ha 2,5 M (TpeboBaHue K 3awute
CBETUINbHUKOB - |IP44, ecnn HeT BO3MOXHOCTM MoMNagaHus CriydYamHbIX CTPyW BOAbl Ha CBETWUMbHUK).
Boo06LLe BaHHblE B XWUMbIX AOMaXx, COMMacHO He COBCEM KOMMETEHTHbIM WUCTOYHUKAM, CChINaroLWMMCs Ha
MpaBuna ycTponcTBa 3MNEKTPOYCTAHOBOK, OTHOCATCS K Knaccy cyxux nomeweHun (MY 1.1.6: Cyxumm
NOMeELLEeHUSIMU Ha3bIBalOTCA NOMELLEHUS, B KOTOPbIX OTHOCUTENbHAA BNaXXHOCTb BO3AyxXa He MpeBblllaeT
60 %. lNMpun OTCYTCTBUM B Takmx MOMeELLEHUsX ycrnosui, npmeedeHHblx B 1.1.10-1.1.12, oHM Ha3biBaloTCA
HOpMarbHbIMKW), CNeaoBaTenbHO MOMyTb ObITb MCNOMb30BaHbl cBETUNbHUKM ¢ IP20. (Mpum. aBTOpa: KoMy
XM3Hb Hegopora! )

B 30He, yganeHHon oT BaHHbl 6onee 4em Ha 0,6 M, gonyckaeTcsi UCNONb3OBaHWE CBETUIBHMKOB C
MUWHUMManNbHOM 3aWuTON OT najalwux kanenb Boabl IPX1. 3710 MoxeT 6bITb 6Gpa (UX 4acTto
yCTaHaBMMBaKOT BOKPYr 3epkarnia B BaHHOM C AOCTaTOMHbIM pacCTOsHUEM OT pa3bpbl3rMBaloLlencs Boabl),
a Takke gpyrve gekopaTtuBHbIE CBETUNBHUKMU.

M3penua ¢ camoi BbICOKOM CTENneHblo 3aluTbl - FMaBHbIM o6pasoM NOTONMOYHbIE CBETUNbHUKA. OHU

NpeMMyLLecTBEHHO MMEIOT CTaHgapTHble NaTpOHbl C 3aKkpbiTbiMK Auddy3opamu M obecrnevusarT B
BaHHOW SIPKMI CBET.
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Mop OTKPLITLIM HEGOM

MYS 1.1.4. OTKPbITBIMMU UMW HaPYXXHbIMWA 3NEKTPOYCTaHOBKaMM Ha3blBAlOTCA 3EKTPOYCTAHOBKW, He
3aliMeHHble 30aHneM OoT aTMocdepHbIX BO3OEWCTBUA. OMNEKTPOYCTaHOBKW, 3allMLEHHbIe TOMbKO
HaBecamy, ceTyaTbiMU OrpaXKOEeHUSMU U T. M., pacCMaTpUBalOTCA Kak HapyXHbIe.

Camble Bbicokne TpeboBaHWs NPeabsaBNATCA K YNWYHbIM CBETUMbHUKAM, CTENEeHb WX 3alUMLEeHHOCTU
OOIKHa 6bITb He MeHee IP43 - IP44: "4" no nHopoaHeiM Tenam un "3", a nyywe "4" no Bnare, ga v 10 Npu
YyCTaHOBKE CBETUMNbHUKa NO4 HABECOM.

Bbicokuni YpOBEHb 3allnTbl OT NblIN N BNarun obecneunBaloT HaCTEHHbIE CBETUMNBHUKM - NGO BCTPOEHHbIE
B CTEHY, nubo 3akpensyieHHble Ha ee NOBEPXHOCTU. OHn MoryT pa60TaTb KaK C namMmnamMun HakanmBaHuda, Tak
N C ranoreHHbIMn namnamu.

B oTaoenbHyo rpynny yAuMYHbIX CBETUMBbHUKOB BXOOAT CBETUMNBbHUKM Ha onopax (CTonbax) u rpyHToBble
cBeTUNbHUKKU. [epBble paboTatoT, B OCHOBHOM, C ra3opaspsgHbiMM UCTOYHUKaMKU CBETa, BTOPbIE, KpOMe
3TOro, C naMmnamu HakanuBaHus W ranoreHHoiMn namnamu. CTeneHb 3awuTbl 3TUMX FPynn OOSKHa
cocTaBnaATb He Huxe IP65 n IP67 cooTBeTCTBEHHO.

MoMuMo onucaHHoro ctangapTa P, ons ynuyHbIX UCTOYHMKOB CBeTa NpeaeribHO akTyarbHbIMU ABNSI0TCA
XapaKkTepucTUKN yAaponpoYHOCTU (MX Xe WHOrAa HasbiBaloT aHTuBaHZanbHbiMu). CTeneHn 3awuThbl
CBETUIMbHMKa OT YyAapoB nponucaHbl B eBporenckoMm crtaHgapte EN 50102. HecmoTtps Ha TO, 4TO
naeanbHbIX CBETUNBHUMKOB He cyllecTByeT (nobor BaHAan TeopeTMdecku CMOXeT ogonetb nobon
CBETUIbHUK, €Crin NocTaBnuT cebe 3To B Ka4eCTBe XMU3HEHHOW Lenn), HamBbICclwasa cteneHb 3awmTol 1IK10
BCe e Ha3BaHa "BaHganocTonkon", a ase npegwectayowme 1IKO8 n IK09 - "BaHaanosameHHbIMN",

Lincppel nocne IK o3HayaoT onpegeneHHyto cuny ypapa B gxoynax. K npumepy, no pacyertam
cneumnanncToB, YNpoYeHHbIW cBeTUnbHUK ¢ kogoM IKO7 cnocobeH npuHsTb ydap MOnyKunorpaMMOBOro
KMpnuya, ynasLUero ¢ BbICOThbI NONIMETPa, YTO COOTBETCTBYET 3Heprumn 2 k. MNpn aToM nogpasymeBaeTcs,
4YTO CBETUNBLHUK MOCIE Takoro MUcnbiTaHus ByaeT NpoAorkaTb He TOMbKO BbIMOMHATL CBOM (DYHKLMK, HO
Takke OygeT oTBeyaTb TpebOBaHNSAM 3MEKTPUYECKO 6e30NacHOCTM U COXPaHUT CTEMNEHb 3aLLULLLEHHOCTH
IP, koTopasi y Hero umeetcs. Kcrtatn, BMSATUMHbI M gedopmaumu Koprnyca He cryXaT NpUYMHOW Ans
noHmxkeHus koga IK.
PacwmcpoBka KnaccoB yaaponpo4yHocTu cBeTunbHukoB IK

Bl OHeprus | OnucaHue Mpumep
koA | yAapa
IKOO | -
IKO1 | 0.15 Ox
IKO2 | 0.2 Ox CraHgapTHbii | CTaHOapTHBIN  OTKPbLITLIN
CBETUIbHUK
3aKpbITbll  CBETUIBHUK C
nnagoHoMm n3
nonuMeTunMeTakpunara
IKO3 | 0.3 Ox
IKO4 | 0.5 Ox MpoyHee OTKPbITEIN  CBETUNBHUK C
CTaHOapTHOro | YNpOLEHHON  ONTUYECKON
cMcTeMon
IKO5 | 0.7 Ox
IKO6 | 1 Ox
IKO7 | 2 Ox YNPOYHEHHbIN
IKO8 | 5 Ox Banpano- 3aKkpbITbll  CBETUIBHUK C
3alMLWEHHBIA | nnadoHOM n3
nonukapboHaTa unm
cTekna
IKO9 | 10 Ox
IK10 | 20 Ox Banpano- 3aKpbITbI CBETUNBHUK
CTONKMN
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CteneHb 3aWuTbl OT yAapoB CTaHAAPTHOro cBeTUIbHUKA (C OObIYHBLIM nnacgoHOM unu 6e3), Kak
npaBuno, He npesbiwaeT IK03. CBETUNBHUKM C YNPOYEHHbIMM NnadoHaMmn HaxoaaTca B gmanasoHe |IK04
- IKO6. A gpencTBMTENBHO YNPOYEHHBIM CBETUITbHUKOM CHUTAETCS CBETUIMbHUK ¢ kogoM IKO07.

3awumTa ot nopaxeHus 3NTeKTPU4eCKUM TOKOM

Bcero pernameHTUpoBaHO 4 Knacca 3awWuTbl CBETUNIbHUKA OT nopaxeHusa 3NTeKTPU4YeCKUM TOKOM.
CBeTunbHUKM Knacca 3awuTbl | NPUMEHAKTCA BO BHYTPEHHUX CYXUX MOMELLEHUNAX NPU Hanm4mm xopoLuero
3a3eMreHns, CBETUSBbHMKU C Kraccom 3awmthbl NPUMEHAIKTCA BO BCEX OCTallbHbIX CIly4asax, KpoMe TexX,
Korga Heob6xo4MmMOo NUTaHUE HU3KUM Hanpsa>XXeHneM. Knacc 3awmnTtbl oT nopaxXeHuna aNeKTpnu4eCknM TOKOM
" nogpasymMmeBaeTt nutaHne CBETUJIbHMKOB HU3KMM HanpsaXXeHueM. Knaccbl 3awmtbl CBETUIBHUKOB OT
nopaxeHuna anekTpu4ecknMm TOKOM npeacTtaBlieHbl B Tabnuue Huxe.

Knaccbl 3awuthbl o1 nopaxeHusa 3NeKTpu4eCKUM TOKOM

Knacc Cumson | 3awwmTta

3aluThI

0 Tonbko obLas n3onauus (He
pekomeHaoBaHa)

| O6waa wusonauMa  nnc  3almTHas
3a3eMnsawLWas Knemma

I [lBoriHaa wnn ycuneHHas wm3onsums,
3alnTHOE 3a3emMneHve He
npeaycMOTPeHo

i [MUTaHe CBEPXHU3KUM HanpshKeHNeM

3awmTa oT Bo3ropaHus

CteneHbto 3aWwnThl OT BO3ropaHua onpenendeTca Tun NoBepxXHOCTU Ha KOTOPYH MOXHO yCTaHaBIMBaTb
cBeTuUnbHUK. CTeneHn 3alnTbl CBETUNBHUKOB OT BO3ropaHua npencrtaBlneHbl B Ta6m4ue HWXe.

CTeneHun 3aWmTbl CBETUIIbHUKOB OT BO3ropaHunsa

Cwumeon | Obnactb NnpUMeHeHUs XapaKTepucTurkm
MaTtepuana noTorka
Het Ona  yctaHoBkm  Ha | KameHb, 6eTOH
HeBo3roparoLmecs
NOBEPXHOCTU
Ona  ycrtaHoBkn Ha | MaTepuansbl (3
HOpMasbHO TemnepaTypon
BO3ropatoLmnecs BosropaHuns > 200° C;
NOBEPXHOCTU HeKkoTopoe BpeMS
3anasgblBaHus
BO3ropaHusi
Ona  yctaHoBkn Ha | MaTepuansbl c
nerko BoO3ropatoLinecs | TemnepaTypon
NMOBEPXHOCTU Bo3ropanus < 200° C; 6e3
3anasgblBaHus
BO3ropaHusi

Ccbinku:

1. IEC 60529: Degrees of protection provided by enclosures (IP Code) // International Electrotechnical
Commission, Geneva.

2. TOCT 14254-96 (M3K 529-89). CteneHu 3awuTbl, obecnevmaemMele obonodkamm (koa IP)

UcTouHuk nndopmaumm: http:/iwww.expertunion.ru/
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OIXHONPOBOAHBIA TOK — PEAJTbHOCTb, CHUKAKOLIAS
3aTpaTrhbl HA Mepeaavy JHePruv B COTHH pa3!

Onez CEPJIOKOB

WUpes opHonpoBoaHOM nepenayn 3neKkTpoaHeprun nossunacb y C.B.
ABpaMeHKO COBEpLUeHHO Ccrly4YaHO Oonee 4eTBepTU BeKa TOMYy Ha3saag.
OpHaxabl OH, TOJIbKO-TOSIbLKO OKOHUYUBLUUN INeHunHrpaackum
NOJINTEXHUYECKUA MUHCTUTYT, CHAN C CcebA HEWNOHOBYKH Mauky,
TpewasBly OT pa3psAdoB CTaTUYECKOro 3NeKTpuyYecTBa, U MaxHyn ek
OKOJO BbIKITIOYEHHON HACTONIbHOM NOMUHECUEeHTHOW namnbl. U namna
3aropenachb!

Torgpa oH B3sn nnactMacCcoBytko pac4ecky, HaTtep ee M CcTtall MaxaTb BO3ne
namnel. M namna cHoBa 3axrnacb. A Begb B WMHCTUTYTE Yy4uUnun Opyromy: Hy>XXHO nubo noaBecTn K namne
OBa KoHLUa, aHoA4 W katod, nMbo noMecTuTb rasopaspagHyro namny B nepemMeHHoe 3NeKTpoMarHuTHoe
none JOCTaTOYHO BbICOKOM YacToThl.

ABpaMeHKO npeanonoXxun, 4To CrtaTudeckue 3apdadbl KakMM-TO o6pasoM npmnBoaATCA B ABWXEHWUe, "
o6pasyeTc9| TO CaMoe nepemMeHHoe ANeKTpoOMarHMTHoOe noJie, KoTopoe N 3aXuraeT ra3 B namne. OH cTan
npoBoAUTb MHOIMOYUCINEHHbIE KCNMEPUMEHTbI CO CTaTU4MECKMM 3NEKTPUHECTBOM (KOTOpOG Ha CEroaHsILLHNA
OEHb NPakTU4eCcKkn He MCI'IOJ'Ib3yeTCF|).

Cratnyeckuin 3apsag nNovTM HEBECOM, YTOObI MOMy4YMTb €ro U NepemMecTUTb B MPOCTPAHCTBE, TsHKErnown
MexaHun4yeckon paboTbl MPOM3BOANTE HE HAZO, MOLUHbIE N METanNnoeMKk1Me ABuraTenu n reHepaTopbl MOryT
oKkasaTbCsl  HEeHyXXHbIMWU. W3obpeTatenb cTapancst MNony4YuTb CBOOOAHLIA 3apsd, npugatb  emy
HanpaBfieHHOE NepeMeLLeHne, 3acTaBUTb AENCTBOBATb Tak e, Kak U 0ObI4HbIN TOK B NpoBoaax. [ns atoro
OH nbiTancs npeobpasoBaTb OObIYHLIA TOK M3 3MEKTPOCETU B TOK CMELLEHUsi CBODOAHBLIX CTaTU4eCKUX
3apanoB (B Tak Ha3blBaeMble peakTuBHblE TOKW). MNepBUYHBIM UCTOYHMKOM CRYXWUNKN OOblYHbIE 3BYKOBbLIE
reHepaTtopsbl, UCNoONb3yeMble B pagnoTexHuke. N3 nutepaTypbl OH y3Han o TpaHcdopmatope Tecnbl (3TOT
YUYEHbIN Takke NblTanca nepefaBatb Ha PacCTOAHME ANEKTPUYECKYHD MOLLHOCTb C NMOMOLLBIO PeaKTMBHbIX
TOKOB) WU UCNOSb30Barn 3TOT ONbIT.

TpaHcdopmaTop ABpaMeHKo

[eno nowno. CHavyana nosiBUNMCb Marnble Toku, 2-3 BT, notom — Gonblien mowHocTn. B pesynbtaTte
CraHucnasy BuktopoBuyy yganock cgenatb TO, YTO 4O 9TOrO HE NONyYyanochb HU Y KOro: co3aaTtb CUCTEMY
nepegaym Toka cBOOGOAHbIX CTaTUYECKUX 3apsidoB NO O4HOMY NPoBoAY.

Ha Bbixoge cosgaHHoro ABpameHKo TpaHcdopmaTopa Mbl MMeeM OBbIYHBIN NEePEMEHHbIA TOK, KOTOPbLIN
nonan Tyaa n3 06bIYHON XKe 3NEKTPOCETU, TONBbKO C NMOSTHON acCUMMETPUEN BbIXOOHOIO HamnpsKeHUs: OguH
KOHeL, BTOPUYHON OBMOTKM OCTaeTcs NoA HyrneBbiM MOTEHLMAnNoM, a BCA CUMHycouaa nogaBaemMoro Toka
HaxoamTCst Ha Apyrom ee KoHue. B TpaHcdopmaTope Tecnbl BTOpoW KoHew, Obln 3a3emneH, HebomMbLUION
noTeHUunan Ha HeM Bce-Taku Oblir, HyrneBoro Aobutbcst eMy He yaanock. A B TpaHcdopMaTope ABpaMeHKo
NOACOEAMNHSAEM K «HAarpy>XeHHOMY» 3neKTpoay BCEro 04uH NPOBOA, U FOHUM SMEKTPUYECTBO MO HEMY.

B HayuHbIX XypHanax (Hanpumep, «M3obpeTtartenb U pauyoHanm3aTop»), 3aUHTPUrOBaHHbLIX YHUKANbHbLIM
ABNEeHneM, NbiTanucb 0GbACHUTL NPUPOAY 3TOTO «OAHOMPOBOAHOMO 3nekTpuyecTsay. PacckasbiBanoch u
0 TpaHcdopmaTopax 6e3 cepAedHUKoB, NoAoBHLIX TpaHccopMaTopaM Tecrbl, 0 «BUnke ABpaMeHKOo» —
BKITHOYEHHbIX 0COBbIM 06pa3om auopax. C Ux NomoLLblo YAaBanoch HakauneaTb SHEPTUEN HEKYIO EMKOCTD,
13 KOTOPOM NMOTOM MoMy4YaTb 3Ty SHEPTUIO U NepemellaTb ee No He3aMKHYTOW Lenu, TO ecTb Mo. O4HOMY
nposody. MNpuyemM TeyeT OHa He BHYTPM 3TOro MpoBoAda, a kak Gbl Boonb Hero. Mo, crnoBam camoro
ABpaMeHKo, «nosfie nepemMellaeTcs BAOMb MPOBoAa Kak Mo BonHoBoAdy». W3 Teopy anekTpudyectsa
M3BECTHO, YTO TOKM CMelLeHUsa 3akoHy [hkoynsa — JleHua He nogumHsaoTca. CTano, 6biTb, ceYeHue aToro
npoBoda 3HayeHUss He MMEeeT, OH MOXeT OblTb TOHblUe BoONloca, ero 3ajaya — nuwb YKasbiBaTb
HanpasneHve. Kpome Toro, NpoBoj He HarpeBaeTcs, U NOTEPb SHEPTM MOYTU HET,

B cucteme ABpaMeHKO TOK MPOBOAMMOCTM U3 CETU BbINpAMMAETCH, NpeobpasyeTcsa/ B peakTUBHbIA. TOK
HY>XHOW 4acToTbl, KOTOpbIA NMepefaeTcs Mo O4HOMY MPOBOAHMKY Ha NoGoe paccTosHMe, a TaM BHOBb
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npeobpasyetcsi B OObIYHLIA TOK NPOBOAUMOCTW, 3acTaBMfsIOWMA ropeTb Namnbl, KPYyTUTbCS MOTOPbI,
paboTaTb nasepbl M HarpeBaTb 3NeKTPonprMbopkl.

MpeuMyLwecTBa 0AHONPOBOAHOIO 3MEKTPUYECTBA

MonHoro TeopeTnyeckoro oGbsACHEHUS paboTbl OAHOMPOBOAHOW CUCTEMbI HET W cerogHs. Bonpochbl
OCTaloTCs, CBETUIA MEKTPOTEXHMKM OTBETA Ha HUX HEe HaxoaaT. M TeM He MeHee BO3MOXHOCTb nepeadaqu
3HepruM no ogHoMy npoBody ABpaMeHKO [Aokasasl aKcnepuMeHTanbHo. JTo 6biNo oKomo AecaTv net
Ha3ag.

3a npowledllee C 3TOr0O MOMeHTa BpeMsi ABpaMeHKO yAanocb YCTAHOBUTb YHUKarbHbIE CBOWCTBA
OAHOMPOBOAHOW CETWN.

Mpexge Bcero BbISBUMUCH OFPOMHbIE MpeuMMyLLecTBa OOHOMPOBOAHOW nepefadn 3NEeKTPOIHeprnn Ha
paccTtosiHue. lMpu nepepadye ee ob6bl4HBIM cnocobom 10-15% aHeprum TepseTca Ha HarpesB NPoOBOOOB
(mxoyneso Tenno). [Ona oAQHOMPOBOAHOW Xe nepegaduM MOXHO OpaTb HacTONbKO TOHKMW MpoBOA,
HaCKOMNbLKO 3TO MO3BOMSAIT COOBPaXeHUsA NPOYHOCTU, CKaxeM, 2-4 MM B AnameTpe. Ecnu B coBpeMeHHbIX
uensx MMAOTHOCTb NepedaBaeMoro Toka He npesblwaeTr 6-7 A/MM2, TO NO OAHONPOBOAHWKOBOW OHA
pocturaet 428 A/mm2 npu mowHoctn B 10 kBT. MNpuyeM npoBoa He HarpeBaeTcd, a OXOyrneBbl NoTepu
YMEHbLLAIOTCA NoYTU B CTO pas. Bo cTonbko xe pas, COOTBETCTBEHHO, YMeHbLUAeTCs pacxod meaun Ha
nposoga. Mano Toro, nposoga MoryT 6biTb caenaHbl U3 0bbIMHOW CTanu: Bedb WX 3reKTPOonpoOBOAUMOCTb
3HaYeHNss He MMeeT, MX 3ajadya — yKasblBaTb HanpaerneHue Toka. YTo 3TO 3HauMT? A 3TO 3HaAUUT —
NMPOMCXOAUT KOroccarnbHas SKOHOMWSi Ha onopax M NpoBOAax fWHWIA 3nekTporepenady, a Takke
KOHTaKTHbIX TWHUIA anekTpoTpaHcnopTa. WX MOXHO caenatb 3HauyuTeNbHO MEHee TPOMO3OKUMU Y
MaTepuanoemMKumm.

AneKTprUyecKnit ToK... No Tpydbonposoaam

CraHucnae BwukTopoBud cTan npurnawatb Ha OEeMOHCTpauuito OMbITOB pPasfiuyHbIX CreumManucTos,
pykosoagutenen MuHaHepro, ydyeHbix 3 ®UAH, MUON n np. Hu pacdyetam, HM CBOMM rfa3am HWUKTO He
Bepun. [llepBbiM 4enoBekoMm, noeepuBlWIMM ABpaMeHKo, cTan Aaupektop Bcepoccuinckoro HUU
anekTpudukaumm cenbckoro xosanctea (BHUNSCX), akapemuk PACXH, npodeccop, a. 7. H. [O.C.
C1pebkos. OH nepBbIN MNOHAN, YTO BCE AEMOHCTpPUpyemMoe nobpertartenem BnosiHe NOAYNHAETCHA 3aKOHaM
DU3MKN U SNEKTPOTEXHUKM.

Omutpuin CemeHoBud npurnacun ABpaMeHKo K cebe B WHCTUTYT, co3fan Tam COOTBETCTBYHOLLYIO
nabopaTopuio, Bblgenun obopyaoBaHue, BbIOWN AeHbMK, W ONbITbl CTanu NPOM3BOAMTBLCH Ha ropasgo
bonee cepbe3Hol ocHoBe. Ecnu paHbwe y ABpameHko Obina nuwbe Hebonblias AecAaTuBaTTHast
yctaHoBka, T0 B0 BHUU3CXe u3rotoBunu omnbITHYO YCTaHOBKY MoLlHOCTb0 B 100 BT, mossonusLuyto
NPOBECTU PS4 BaXXHbIX SKCMEPUMEHTOB.

Hanpumep, 6bino gokasaHo, YTO OAHOMPOBOAHOE 3MNEKTPUYECTBO MOXHO nNepedaBaTb He TOMbKO MO
MegHomy nposody. Kak npoucxoguT Takon akcnepumeHT? Boixogsawmin 3 TpaHcopmatopa ABpaMeHKo v
BGaTapen KOHOEHCaTopOoB, rAe reHepupyTCA MOLHbIE CTaTUYeckue 3apsabl, CTanbHON MPOBOA, HbIPSET B
NOTOK C BOAOW, 3a KOTOPbIM MAeT rpaduToBas HUTb, 3aTeM B MOTOK C FPYHTOM (NOTKW, pasymeeTcs,
n3onupoBaHbl). B nuHUMKM cneumanbHO YCTPOeHbl paspbiBbl, B HUX BO3HUKAKOT OyroBble paspsgbl Mexay
npoBOAOM W BOAOW, 3emnewn, rpadputom. [lo npoBogy nonsaeT OAHOMNPOBOAHas Tponnes (MmakeT
TponnenbycHomn, Hanpumep), oTbupatoasa IHEPrmio Ans HaxogsaWmMxcs TyT xe notpebutenen. B KoHue
NNHWKM NOAKIIOYEHa Namnoyka. ToK NPOXOAUT No BCEM 3TUM MPOBOAHMKAM U 3aXuraet ee.

YUT0 3TOT ONbIT AoKa3biBaeT? A TO, YTO MOXHO NOCTOSIHHO 1 6e3 BonbLlIMX NoTepb NepedasaTb SHEPIUIO MO
nobbiM  TOKONPOBOAAWMM  U30MMPOBaHHbIM  BelwlectBaMm. Hanpumep — no  Tpybonposogam,
ONTOBOSIOKOHHBLIM JIMHWUAM (MO BOMOKHY MepefaeTcs MHgopMaLumns, a ToK — No MeTanfnyeckon onneTke
kabens) un 1.n. (nateHT P® Ne 2172546). A pa3 Tak — TO MOXHO M306pecTn Maccy MallivH U YCTPOUCTB,
NCMNOMb3YIOLWLMX 3TO ABMEHNE.

He BopynTe npoBoAa, OHMU... cTanbHbIe!

ABpameHko coBmMecTHO co CtpebkoBbiM M K.T.H. A.M. HekpacoBbiM, pykoBogswwmuM nabopatopuei
BHUNOCXa, paspabotann poxaeBarnbHylO MallMHy, MAYLLYI0 BAOMNb apblka Mnu/ fioTka C BOJOW U
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nosy4aroLLyo N3 HUX HEe TONbKO BOAY, HO U 3Hepruio Ans ceoel pabotol. Elle ogHa obnactb npMMeHeHust
(nateHT Ne 2136515) — obopygoBaHve ONA NUTaHUA TpamBaeB, TPONNenbycoB, SMeKTPOnoe3noB U
3NEKTPOMOOUIEN C NOMOLLbIO OHOW TPONen B3aMeH OObIYHbIX ABYX (MpU4em npu 3TOM Mo perbey TOK He
naet!), a Takke — obopydoBaHve ANs NUTaHWS MOOUNbHLIX 3MNeKTpoarperaToB, BpOAe TPaKTOPOB,
aspoCcTaToB, BEPTONETOB MO CBEPXTOHKOMY M nerkomy kabento (nateHT Ne 2158206). Mano Toro,
peaKTUBHbIE TOKN YCTaHOBKM ABpPaMeEHKO MOXHO nepeaBaTtb No nasepHoMy ny4vy Boobuie 6e3 npoBoaos
(nateHT Ne 2143735), a 3a npegenamun atmocepbl — U MO ANEKTPOHHOMY nydy (nateHT Ne 2163376).

Ho KOpMd)eM BCe He Bepwuin, cneunanbHble XypHanbl B I'Iy6J'IMKaLLI/IF|X oTkasbiBanu: «bonbline MowHOCTH
BCe paBHO HEBO3MOXHO nepenatb Ha pacCTtoAHue. Coenante KMNOBATTHYHO YCTAaHOBKY».

Hy, Tak Begb n caenanu! TyT npusagymanucb yxe u cneumanucTsl. [epBbiM BCepbes 3anHTepecoBarncs
«[asnpom» — opraHu3daums, ganeko He 6eaHas U Ha nepcnekTBHbIE pas3paboTkM AeHer He >kanetoLlias.
Boonb rasonpoBoAoB cenvac 06s3aTensHO yCTpanBatoT NYHUA 3nekTponepeaadu Ans KatogHom 3aluThbl,
NUTaHNA nNepekavymBaloLLMX HACOCOB U ANS APYrX aKChnyaTauuoHHbIX cryX6. JInHum aTn cTosaTt goporo,
npoBoAda M3 LBETHbIX MeTannoB BOpYylT. A Npu OOQHONPOBOAHOW nepefade 3HEeprMm MOXHO MPOTSAHYTb
CTanbHON NPOBOA UMY Jaxe NyCTUTb TOK NO camown Tpybe.

BopobGen He cageT

«lasnpom» cnoHcupoBan wusrotoBrneHne ewe 6Gonee mowHon yctaHoBku, Ha 20 kBT. Ee cgenanm ¢
3anacom: []. C. CtpebkoB yTBepxaaeT, 4To oHa Bblgact 1 100 kKBT. YCTaHOBMEHHbIN B HAYane 3Ton JIMHUK
BbICOKOYACTOTHbIN TpaHcOpMaTop reHepupyeT MOLLUHbIE 3rekTpocTaTuyeckne 3apsgbl, KoTopble
KOHLIEHTPUPYIOTCA BOOMb JIMHMM K PE30HaHCHOMY KOHTYpPY MOHWXatowero TpaHcdopmatopa Tecnbl U
yepes BbINPAMUTENDb OTBOAATCA K Harpyske, TO eCTb K noTpebutenam. Nepenaet ycTaHOBKa SHEPruno no
nposoaKy TonwuHom scero B 80-100 MKM: ero MOXHO yBUAETb, TOMbKO nogonas BnroTHyr. OH oTYagHHO
BMOpMpPYET, KOrga yCTaHOBKA BKMKOYEHa, MHOM pa3 Adaxe OTpbiBaeTcd OT um3onatopa (pasymeeTcs, B
peanbHbIX YCNOBUAX CTOMb TOHKUA NPOBOL, HUKTO CTaBUTb HE COOMpaeTCH, OH pa3opBeTCH, Aaxe ecrnn Ha
Hero csgeT Bopoben). M1 TeM He MeHee Mo 3TOMY BONOCKY TeYeT TOK, KOTOpbIN nNuTaeT 24 KMNoBaTTHbLIX
namnbl, MOLLHbIA 371EKTPOMOTOP 1 Np.

Takasi cuctemMa UMEEeT B COTHWM pa3 Jyyllne 3neKTpu4eckne napameTpbl, YeM TpaguUMOHHbIe ABYX-
TpexnpoBogHble. [pyn 3TOM B KOHCTPYKLMKN YCTAHOBKM NMPUMEHEHbI CTaHAapTHbIE, CEPUINHO BbiNyCcKaeMble
OTEYECTBEHHOW  MPOMbILLMIEHHOCTLIO  Y3nbl:  Hanpumep, npeobpasoBaTenb, MNPUMEHSIEMbIA  MNpU
TepMmoobpaboTke Tpyb, KoHaeHcaTopbl M np. Mexay Tem HIMO «Candup» no 3akasy BHUNICXa
pa3pabaTtbiBaeT B HACTOsILLlee BPeEMSI BO MHOIO pa3 MeHbluMe npeobpasoBaTenn Ha TMPUCTOpPax, TakK YTo
MOXHO OXMOaTb, CBEPX BCEro NPOYEro, YTO YCTAaHOBKa CTAHET ropasno 6onee KOMNakTHOM.

AnekTpoTpakTop 6e3 6apabaHa u koarynaTop B KapmaHe

MpUMeHeHne NpUHLMNMansHO HOBOW CUCTEMbI NOAAYN 3NEKTPOIHEPTNN MO3BOMUT 3HAYUTENBHO YNPOCTUTL
N yOeweBuTb CTPOUTENLCTBO TPOMMNENBYCHbIX U TPaMBaMHbIX MWHUA UK, JOMYCTUM, AacCT BO3MOXHOCTb
yCTaHaBnMBaTb Ha aBTOMOOMUNAX 3MNEKTPONPMBOL C «aHTEHHOW», 4ToObl BOAWTENMW, noabexaB K
YCTPOEHHbIM MOBCEMECTHO OAHOMNPOBOAHLIM MMHUAM, MOACOEOUHSANNCL K HUM U exanu Kyga YrogHo,
oTknoumns [BC v He 3arpAsHas aTmocdepy.

Kpome Toro, MoXxxHO 6bino Obl BEPHYTLCA U K 3rieKkTpoTpakTopaMm, paboTatowmnm ot kabenda. OT HMX B cBOE
BpeMsa OTKasanucb M3-3a Toro, Yto GapabaH kabens, ycTaHaBnMBaeMbli Ha TpaKTope, BeCUNn 3 TOHHbI.
Tenepb xe ero Bec coctaBuT He 6onee 30 kr. [la n 6e3 6apabaHa MOXHO 06ONTUCE.

MoxHO co3gaTb aspocTaTHOe TereBWAeHWe, YCTaHOBMB PETPAHCATOPbl KUNOMETpax B OEeCATU Haf
3emnen. Inm yctpoutb aspocTaTHyHO e CUCTEMY MOHUTOPWMHIa OrPOMHbIX NMoLWaaern NecoB Unu nonew.
Celtvac Tonbko Bec kabenen meLlaeT aTomy.

Ho 1 3To elle He BCe. DHepPrMio No NasepHbIM U 3MEKTPOHHLIM fy4aM MOXHO fnepefdaBaTh OaXe Ha
cnyTHUKK 1 pakeTbl! Ho aTo Noka Tonbko byayLuee.

OfHako BOT BaM HacTosiLLee: KoarynsTopbl KPOBW, U3rOTOBMEHHbLIE C NMOMOLLb OAHOMPOBOAHON CYCTEMBI.
OTM npuGopbl NPUMEHSAOT AN OCTAHOBKM KPOBM MpM paHax M onepauusix, OHW Kak Obl CBapuBaloT
KPOXOTHOWM [JYyro 3neKkTponnasMbl Kpas pasopBaHHbiX cocydoB. CyllecTByHOLUME CEroAgHA B  Mupe
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KoarynsTopbl MOLWHOCTbI0 8 BT npeacTaBnsaoT cobon rpomo3sakyto TyMOy, CTaLMOHapHYO UNKU Ha Konecax,
BECOM OKOSI0 COTHM KWMOrpaMMOB, OXIaxJaemyl BOAOW M3 BogonpoBoda M notpebnstowyio Gonee
KunoBaTTa SHeprun. TOYHO TaKOW e MOLLHOCTM U ewe Gonee 3adeKTMBHOrO OENCTBUA Koarynsatop,
nsrotasnmeaembin Bo BHNNICXe, nutaetca oT 00bIYHbIX akKyMYyNSITOPHbIX OaTapeek, BECUT HECKONbKO
COT rpaMMoB, NoMeLlaeTcs B «gunnomare» unu bapaadke aBToMobuns, Tak 4To MoxeT paboTatb U B
rnornesbIX YCroBusiX, U foma. Tem Boriee YTo ero CTOMMOCTb cerogHst coctaeut npumepHo $1000 (npoTus
45-60 Tbic. $ ANA rpoMO3aAKNX 3apyBexHbIX aHanoros). OH MOXXET UCMOMb30BaTLCA U YXKE UCMOoNb3yeTcs He
TONbKO B KINMHUKAX, HO U B canoHax KpacoTbl, ANst YHUYTOXEHNs1 GopoaaBoK, Nanurniom, TaTyupoBoK U Np.

CerogHss paboTamm ABpaMeHKO M €ro Konner BecbMa nNpPUCTanbHO WHTEPECYTCS WHOCTPaHLbI.
N306peTeHnst Gbinn oTMedeHbl 30roTon Meganbio CanoHa MHHOBaUMi B Bproccene u 3o0m0Ton Meaanbio
Hukonbl Tecnbl, BbijaBaemow 3a Bblgatowmnecs paboTel B 06n1acT aNeKTPOTEXHUKN. AHIMMYaHe 1 ANOHLbI
onnaTunn MexgyHapoaHoe NaTeHTOBaHWe, NpuYeM amepuKkaHLbl Bblganu naTeHT, B KOTOPOM paboThbl
POCCUMICKMX Y4YeHblX HasBaHbl «OykeToM OTKpbITM». C WHOMeN BeayTca neperoBopbl O MocTaBke
OEeMOHCTpaLMOHHOM yCTaHoBKK B 25 kBT.

Ho YBbl, YBbl U elle pa3l beI! O LLINPOKOM, MaccoBoOM NpUMeHeHn ogHOMpPOBOAHOIO TOKa B Poccun noka
npuxoauTcAa TONMbKO MeYTaTb.

UcTouHuk nndpopmaumm: http://eprussia.ru

Bce npeabiaywme Homepa xypHana «5 anekTpuk!»

KpaTkuit 0630p COAEpXaHWs BCEX HOMEpPOB XXypHamna, Mo KaxabiM

fgwf” HalMMeHOBaHMEM CCbifka ANsi 3akayku. Bce Homepa ypHana B
¢opmate PDF.

FAEKTPOHHEA 21EKTPOTEXHHUECKIHI

Hxrnaa CopepxaHue xypHana "S anektpuk!" Ne9 - 1,3 M6:
http://electrolibrary.info/electrik_9.htm

Kak nogkntounTb cBeTOAMOA

3alwmTa OT NPEBbILLIEHNA HaNPsXKeHUs1 ObITOBOM ceTh

Bawa cobcTBeHHast aHeprocuctema

MnacTtukoBble kopoba Anst HACTEHHOTO MOHTaXa

KomnneKT MHCTpyMeHTOB Ans pasgenku kabensa tuna BBIM nnu

NYM

Bce, 4TO Bbl XOTENM 3HATh 00 M3OMALMOHHbIX NEHTax

e ABTOMaT ynpaBreHus CBETOM

e Kak BbIGpaTb NpMbOpbLI KOHTPOSIS TpexdgasHoro
HanpsbkeHna ans ABP

e 3apaum 06cnenoBaHUs aNeKTPOOOGoPyAOBaHUS U TEXHNYECKME
cpeacTBa Ans ux pelleHns

o f p e [lnarHocTvKa COCTOSIHUSI SneKTpoaBUraTenen Ha OCHOBe

/‘; EYYF Ny CneKkTpanbHOro aHanunsa noTpebnsiemoro Toka

e JlaMnbl HaKanMBaHus: 4TO BbIOpaTh

PapakTop wypHana: MoBMsi Awapen

Casey weyprana « A anermpeece: wans elacirolibrary: info.
ol ded iy

Baspmyick Heg Avpape 2008,

RTINS TIRI IR Y TTIAA

CopaepxaHnue xxypHana "f1 anektpuk!™ Ne8 - 1,3 Mo:
http://electrolibrary.info/electrik_8.htm

o AKKyMynsiTopbl
e 3alwmTa oT NnepeHanpskeHnin
¢ MoaynbHas cucteMa 3asemMrieHnst. Cuctema.3a3emMreHunst
Galmar
e 3almTa OT aBapUNHLIX PEXUMOB, CBSA3aHHLIX C OOPLIBOM
«HYNsA» (HyneBbIX NUTaLWMX NPOBOAOB) B 3-hasHom
R R T pacnpegenenHon cetn 220/380 B
wrmalt gnizdma o [leficTBYIOLLNE 3HAYEHUST HAMPSKEHMS-M ToKa. BO3MOXHO nn
Bunpaihal  Husbsmuegaims 2900 UX N3MEPUTb METOAAMMN aHArNoroBon TEXHUKN?

[ AR MIANE: MRO LI Anpch
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OreKTPOHHbLIN XypHan “SA anekTpuk!” Boinyck #9

MNMoHATMEe «ABTOMAaTUYECKUI BbIKITHOYaTENb»
OcselLeHMe B3pbIBOOMACHLIX M NOXaPOONacHbIX NOMeLLEeHNI
OHeprocbepexeHne B OCBELLEHUN

CocTosiHME 1 NepCrneKkTUBbl Pa3BUTUS aCUHXPOHHbBIX areKkTpoaBuratenem
MepeBop nonurpacmnyeckoro o6opyaoBaHUSA Ha aCUHXPOHHbIN NPUBOS
Moyemy AelleBble YacTOTHbIe NpeobpasoBaTeny NHoraa 06XoAATCA Tak AOPOro

AnekTpukam o6 aneKTpUKe: Nepeasi Hay4yHas kapTuHa Mupa
MyckaTtenu anekTpomarHuTHele. O6Lwmin 0630p

Copepxanue xxypHana "f anektpuk!™ Ne7 - 1,6 M0: http://electrolibrary.info/electrik_7.htm

ra30p33pﬂﬂHble laMnbl BbICOKOro gaBrieHunsa

MogepHusaLumsa KBapTUPHOWN 3NEKTPONPOBOAKN — 3a3eMIeHne,
¥30...

Y[o6HO N cnaeTb Ha 3NEKTPUYECKOM CTyne? (3a3emrneHve B
KBapTupe)

YBnekaTtenoHas anekTpoTexHuka. dnekrpoasuratens 3a 10
MUHYT

KomneHcaumsa peakTMBHON MOLLIHOCTU

OnpegeneHne noTpebnsieMon peakTMBHON MOLLIHOCTU
aCMHXPOHHOrO aneKkTpoaBuraTens ¢ y4eToM ero TekyLuen
3arpysku

ABTOMaTM3NPOBaHHbIE KOHOEHCATOPHbIE YycTaHoBKKU (AKY) ons
KOMMeHcaunm peakTUBHOW MOLLHOCTU

KOHTaKTOpr ana KoMMyTaumm KOHOEeHCAaTOPHbIX 6aTapel71
KauecTtBeHHas ANIEKTPO3HEPINA — HaaeXXHoe SJ'IeKTpOCHBG)KeHMe

MwukponpoLLeCCopHbIN perynaTop aBToMaTU3MpoOBaHHbIX
KoHAeHcaTopHbIX ycTaHoBok DCRK

Ii'é-‘ P, r

ITEETPOFEEN AERTFOTENHINE CEII EYPRAD

TR T
Apean
DN TR WA A
o P e N N A
[T R A R |
T T T I R T T ]

UL PEEE T B T TR EEE T - == ool i Sh ] 1=

[EEEL N LU OY LYo DR ]
plul L Loy LT

Tabnuua Ansa onpeaeneHns PeakTUBHON MOLLIHOCTY KOHAEHCaTOPHOM YCTaHOBKM

ACKY3-6bIT KOTTEA)KHOrO nocenka

CopepxaHue xxypHana "f anektpuk!™ Ne6 - 2 M6: http://electrolibrary.info/electrik_6.htm

JTioMyHecLeHTHbIe Nnamnbl
OHeprocbeperatoliiasn bbIToBas TEXHMKA U UCTOYHUKM CBETA

Pa3paboTka SKOHOMMWYHBIX WCTOYHMKOB CBeTa C GorblMM pecypcoM paboTbl Ha OCHoBe
MHOYKUMOHHbBIX pa3psifioB TpaHCOpMaToOpPHOro TuMa, ¢ Lesblo co3aaHns 3 eKTUBHbBIX CUCTEM

Hapy>XHOro n BHyTpeHHero oceelleHunsA
MonesHble B NpaKkTuKke CXeMmbl

OcCHOBHble TeHAeHLUUN pa3BnTNA BCTPOEHHbIX CUCTEM ynpaBlieHnA
asuratendamm n TpeﬁoBaHMﬂ K MUKPOKOHTpOnnepamv

YacToTHO-perynupyemble anekTponpmMBoabl

MpeobpasosaTenu YyacToTbl MITSUBISHI

MpeobpasoaTtenu yactotel OMRON

ObheKTUBHOCTL NPUMEHEHNsT Npeobpa3oBaTene YacToThbl
CoBpeMeHHOe COCTOSIHNE U NEPCNEKTUBbLI Pa3BUTUA 3NTEKTPOHHbIX
CYETUMKOB ANEKTPOIHEPTM

CoBpeMeHHbIe 3MeKTPOHHbIE CHETUYNKKM B cBeTe Tpebosanui FTOCT
30206-94 n TOCT 30207-94

ABTOMaTM3aUmMsA yyeTa anekTpuyeckon aHeprum B Poccum mn 3a
pyb6exom

OOGHapyxeHne p[edektoB M ownbok B LEnsxX MoaKMoYeHns
nNpubopoB y4eTa 3MNeKTPOIHEPrun

MpakTnka. 3ameHa pPTYTHbIX famn  YAWMYHOTO OCBELLEHUs Ha
HaTpueBble
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o O603HayeHus onga anektpuyecknx cxem no Hopmam DIN 40 900/IEC 617

Copeprkanue xypHana "A anektpuk!" Ne5 - 1,2 M6: http://electrolibrary.info/electrik_5.htm

e Y30 — Ha3HayeHuWe, NPUHLMM NOCTPOEHUS, BbIOOP

e /13 yero cobupaeTcs aneKkTpowmT. ABTOMaTUYECKME BbIKITOYaTENN

e KayecTBeHHbI aBTOMAT 3aLuUTbl — 3anor 6e3onacHocTn

e AHanus npuymH cpabatbiBaHmsa Y30 1 anropuTM noncka HemcrnpaBHOCTEN
¢ Pene B coBpeMeHHLIX CUCTEMaX 3NEeKTPOCHabXeHMs

e HoBble pa3paboTku repkoHOBLIX pene

e Cunoson TpaHcdopMaTop. OTanbl 3BONHOLUN

o (O630p COBpEMEHHbIX TOKOMPOBOAHBLIX CUCTEM OCBELLEHMS

e Hauano koHua apbl anekTpomMarHUTHbIX NPA gns NIOMUHECLIEHTHBIX namn

e BHepgpeHue 3HeproapeKkTMBHOrO OCBETUTENLHOrO 06OPYAOBaHUS B ayaAUTOPUAX YYeOHbIX
3aBegeHunin

e B yem otnnume NYM, mnsrotosnenHoro no VDE n TY?
e Kabenu n npoBoga pocCUMACKMX NPOM3BOANTENEN

Copeprxanue xypHana "A anektpuk!" Ne4 - 1,2 M6: http://www.electrolibrary.info/electrik_4.htm

¢ B nouvckax anekTpoTexHu4Yeckon nutepaTypbl B ANEKTPOHHOM Buae

e Cnocobbl MOHTaXa aneKTPonpoBOaK/

e [lepeHOC aneKkTpUYEeCcKon po3eTKN UNK BblKItoYaTens

e TpuymdansHoe LecTBMe ranoreHHbIX namn

e CnpaBo4Has. [anoreHHble namnbl HakanMBaHus

o CamopernbHble cBapoYHble annaparthbl

¢ YHuBepcarnbHas 3almuTa acMHXPOHHbIX arekTpoasuraTenen: MU nnu peanbHOCTb?

e Y10 03HavatoT 3Hakn ENEC, CE, VDE Ha aneKkTpoTexHU4ecknx npmbopax

e OCHOBHbIEe 3HaKN COOTBETCBUSA CBETOTEXHUYECKON NPoAyKLUM HOPMaM eBPONENCKUX CTpaH

Copeprxanue xypHana "A anektpuk!" Ne3 - http://electrolibrary.info/electrik_arhiv.htm

e JKcnnyartaumsa anekTpoobopyaoBaHMs 3aropo4Horo goMma

o [laTumkm (SHUMKNONeau4eckas crtatbsl)

o [MpomblILLNEHHOE OCBELLEHME: BbIODUpaeM onTUMarbHyo 3aluTy
e l3amepeHne conpoTMBNEHNS 3a3eMrieHne: NOHNMaHne npoLecca

e CoOBpeMeHHble MeTOoAbl 3KOHOMWUW 3SHEPreTUYECKUX pPecypcoB MyTeM CO3[4aHusl CUCTEM
yrnpaBreHnsa aHeproxo3ancTtBoM Ha 6ase npeobpasoBaTenen 4acToThbl

CopeprxaHue xypHana "A anektpuk!" Ne2 - http://electrolibrary.info/electrik_arhiv.htm

o Kypna ytekaet Tok? (Kak paboTtaet Y30)

e CaeToanoabl

e  OneKkTpOMOHTaXHble paboThbl MPU NPOKNaaKe NPOBOAKM

e [1po6GremMmbl BbICLLIMX FAPMOHUK B COBPEMEHHbIX CUCTEMAX 3EKTPONUTaHKSA

e K Bawm npuwen npogased,...

e ABTOMaTM4YECKME BbIKIIOYaTENuU. TexHuueckme napameTpbl. [loTpebutensckuin aHanms
e [odpupoBaHHbIE TPYObI

e Kabenwu v npoBoga poCCUACKNX Npou3BoguTenen

e cTopusi aNeKTpoTEXHUKN
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CopeprxaHue xypHana "A anektuk!"™ Ne1 - http://electrolibrary.info/electrik_arhiv.htm

o [MpoBHMKK

¢ 10 pacnpocTpaHeHHbIX MHeHU 06 ocBeLLeHun 1 11 NPUYMH, NOYEMY OHU HE BEPHbI
o [lebeKTbl CKPbITOM 3NEKTPONPOBOAKU

o CxeMmbl 3MeKTpOoyCTaHOBOK 34aHuin. Cuctema ypaBH/MBaHMSA NOTEHLMAanos

o HopmaTuHble JOKyMeHTbl. MonHuesawuTa 3gaHuni

e WBI ¢ gBovHbIM nNpeobpa3oBaHWEM 3HEPrMM Manon U CpedHen MOLLHOCTU: CXEMOTEXHUKa U
TEXHUYECKNE XapaKTepUCTUKN

o KomneHcaumsa peakTMBHON MOLLIHOCTU
o Kartanor u onucaHvne anekTpoCYETYMKOB
o TexHu4yeckune xapakrepucTuku npoeogos mapok AlB, AMB, MB1, MNB2, MNB3, MNrB

MpunoxeHue K xxypHany "5 anektpuk!™.

C6opHuk ctatenn "CekpeTbl anekTpuka. MoHTaX 3neKTponpoBOAKMU, BblKNoYaTenen, po3eTok.
CekpeTbl anekTpuka " - 911 k6: http://www.electrolibrary.info/books/montag.htm

¢ BebIzoB anekTpuka (MoHTaxHwMKa) - onpasgaHo !?

e OnekTponpoBoaKa B KBapTUpe

e CocTtaBnsem nnaH

e [lonHasa 3ameHa 3NeKTPoNnpoOBOAKM

e MoHTax BHYTPEHHUX 3NEKTPONPOBOOOK

e MoHTax aneKTponpoBOAKM MITOCKMMMU NPOBOAAMM

e OnekTponpoBoaka B ropurpoBaHHbIX Tpybax

o [MpobuBHble paboThl

o LUlTpobneHue cTeH

e Kak yMeHbLUNTb NOTEPU 3NEKTPOSHEPTNM B NPOKMNaAbIBAEMbIX ANEKTPUYECKUX CETAX?
e KpenneHune ycTaHOBOYHbIX U34ENuii

e YcTaHOBKa PO3eTOK

o [lepeHOC aneKkTpPUYEeCcKon po3eTKN UNK BblKItoYaTens

e OnekTponpoBoaka B norpebax, nogsanax v Ha Yyepgakax
o [logknioveHune nocTpbl

o [lonesHble ccbinku
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OreKTPOHHbLIN XypHan “SA anekTpuk!” Boinyck #9

Pepnakrop 6ecnnaTtHOro anekTpoHHOro
XypHana «f anektpuk!»

MoBHbIN AHaOpen

Hapgetocb 10-1 HoMep XypHana «f anektpuk!» Bam
noHpaswucs, n Bbl OTKpbINK YTO-TO HOBOE Ansa cebs!

WWW: http://electrolibrary.info
Email: electroby@mail.ru

lomenb, benapycb

Mou npoekTbil:

«ONeKTpoHHasaA anekTpoTexHnyeckas dbnubnmoteka» - http://electrolibrary.info

Mow ceeToTexHudeckumn 6nor «LIGHTING BLOG» - http://electrolibrary.info/blog/

OneKTPOHHbIN XypHan «A anekTpuk!» - http://electrolibrary.info/electrik.htm

AneKkTpoTexHUYecKasa nutepaTtypa no noyte - http://electrolibrary.info/bestbooks/

MouyTtoBas paccbinka « ANEeKTpoTEXHMYECKas SHLMKIoNeansay -
http://electrolibrary.info/subscribe/
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