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OcHOBHble OOKYMeHThI [OC3HEPrOHaA3QRa
Npu aKCnnyatauun SNCKEs

aTomMHoMYy Hagsopy npu [lpasutenscts PP — Ykas I'Ipe3wJ,e
\\
1. lNMpaBuna yctpouctBa anekTpoyctaHoBok (MYJ), nan.7, 2005 r. .

MexoTpacneBblie npaBuna no oxpaHe Tpyaa (npaBuna 6e30nacHOCTY
akcnnyatauum anekTpoycraHoBok, NOT PM-016-2001, c uam. u aon. 2003 r.

(MpaBuna no oxpaHe Tpyaa Npu aKcnslyaTauMu anekTpoyctaHoBok, MNOT PM
-16-2013). ‘ ' |
3. NMpaBuna TexXHU4YECKOM IKCcnslyaTauum IreKTPOyCTaHOBOK MoTpeouTenen
(NT3 3M), 2003 r.

denepajibHbIe 3AKOHbI

1. TexHuveckuii persiaMeHT 0 0€30MACHOCTH HM3KOBOJIbTHOTO 000pynoBaHusi. DenepaibHbIii
3aKko0H 0T 27 nexadps 2009 roga Ne347-@3

2. Texuumueckuii perjiaMeHT TaMo:keHHOro corw3a or 15 dpeBpana 2013 roga. TP TC
004/2011 «O 0e30macHOCTH HU3KOBOJBTHOIO 000PYI10BAHUS.

ABtop — Ky3nenos Koncrantun Bopucosuy, ®I'BOY BIIO YpI'VIIC. IlpeacraBiieHHbIe yUeOHbIe MaTepHAJIbI SIBJISIOTCS ABTOPCKOW Pa3padoTKOM.
JI1o00e ncnob30BaHMe 6e3 COIIACHSI aBTOPA 3alpenieHo.



OpraHn3auMoHHbIX Meponpus
cpeacTts, obecneynBatoLlLnX 3aLlinTy
OT BPEAHOro 1 ornacHoro Bo3gencTBus

9N1IeKTPUYECKOro Toka,
aNIeKTpu4ecKkoun ayru,
ANeKTPOMarHUTHOro nonga Wu
CTaTU4YEeCKOro anekTpuyectea

ABTtop — Ky3nenoB Koncrantun Bopucosuy, ®I'BOY BIIO YpI'VIIC. IlpeacraBiieHHbIe yYeOHbIe MaTepHAJIbI SIBJISIIOTCS ABTOPCKOW Pa3padoTKOM.
JI1o00e ncnob30BaHMe 6e3 COIIACHSI aBTOPA 3alpenieHo.



HekoTopble TepMUHBLI B (POPMYJIMPOBKE TIOHAT

OnekTpobe3onacHOCTb npeacraenser  cobown CUCT ‘
OpraHv3auMOHHbIE MePONPUATUS N NMPUMEHAEMbIe TEXHUYECKMEe cpenc
obecnedeHuns anektpobesonacHocTn COI). ~

BpeaHoe Bo3gencTeBme onpegensieTcsl Hannydmem BpeaHoro Npoun3BOA
(BIN®d) - BO3oencTBMEM Ha YenoBEKa ANEKTPOMArHUTHBIX NOSIEN, Bbi3blBatOLL
npodeccuoHanbHO 00ycnoBreHHbIX Buaa 3aboneBaHun: fenko3 (fnenkemus),

FONOBHOrO Mo3ra, 3aboneBaHne SHOOKPUHHOW CUCTEMbI (BCE MeEpevUciieHHble 3abone
OTCYTCTBYIOT B NepeyvHe npodeccnoHanbHbiX 3abosieBaHum). ‘

OnacHoe Bo3gencTeBue onpenensercd HanuMyYnem OornacHoro npou3BOACTBEHHOrO @aktopa
(Ol®d) - BO3MOXHOCTBLIO MONYYEHUS JNEKTPUYECKOW TpaBMbl MNpU MPOTEKAHMM TOKa MO
OpraHu3Mmy 4esioBeka B CUTyaLuUu Cry4anmHOro NpuKOCHOBEHUS K TOKOBeAYLUMM HYacTHAM.

ONEeKTPUYeCcKkun TOK — TOK, MpoTeKkalwwun no Teny 4YerioBeka, B cuTyauum CriydamHoro
NPUKOCHOBEHUS K TOKOoBeaywmM 4Yactam, aensetca OlNd. [dpyrme BO3MOXHbIE TEPMUHbI: TOK
NMPUKOCHOBEHWS, KOHTaKTHLIW TOK (B TepMUHONornn EBpocotosa).

arnekTpuyeckasa gyra — B ocHoBHOM sBnsetca Old u Bl1® TexHonorndeckux npoLeccos,
CBSI3aHHbIX C UCMOSIb30BAHMUEM 3STIEKTPUYECKON CBapPKW.

onektpomarHutHoe rnone — apngetca Bl1d nwobbix anekTpoycTtaHOBOK (JY), BKoYas
3NEKTPOYCTAHOBKM BbICOKOYACTOTHbIE U MPOMBbILLIIEHHOW YacTOThl.

CraTtuyeckoe anektpuyectso — saendetcsa OlN® nponsBoacTs, B KOTOPbIX BO3MOXHO HaKOMeHne
AMNEeKTPUYECKOro 3apsiia B TEXHOMornyeckom npoiecce (Tunorpadun, NpouM3BOACTBO Gymarwu,
CUHTETMYECKON MMNEHKM M T.N.), a Takke aTMOCHEpHOe IMNEKTPUYECTBO B BUAE pPas3psiaoB

MOSHMM. OnacHOCTb onpeaendaeTcqa BO3MOXXHOCTbHIO MNMoKapa U B3pbiBa. 3



COD

CIVNIAMCHTHbBIC
HCIIBITAHUA

T~
OpranusaumoHHbIe TexHuueckue )
Texnnuyeckue cpeacrsa
MepONpPUATHS MeponpuATHS
TexHuueckue MeponpusaTusd, 3amurHOE 3aHyJieHue,
Opraﬂnsaunonnue

MepONpUATHS, 00ecIeYHBaIoIIHe
0e30macHOCTH padoT

IIpodeccuonanbHoe
o0yueHune u
aTrTecTanus

MenuuuHCKHE 0CMOTPBI
U 0T0O0p Ha npodeccuro

o0ecneynBaIne 0e30MacHOCTh
pa6ot

Coburonenue
JAOMYCTHMBIX
paccTostHU

le/lMeHeHI/le IJIAaKaTOB,
3HAKOB 0€30MaCHOCTH

Cpe}lCTBa 3alIUThI K
npeaoxpaHuTeJbHbIE

ABTOMATH4Y€CKO€ OTKJ/JIIOYCHHE

3amurHOE 3a3eMJIeHu¢e,
BbIpaBHUBaHHUE
NMOTEeHIIHAJI0B

H3oasinusi, orpaxieHust

3anuTHOE OTKJIIOUYEHHE

npncnocoﬁ.ﬂeﬂuﬂ

DJIeKTpHYeCKoe pa3aeeHne
cereii

Me)erMOHTHbIe HCOBITAHUA
3JIEKTP000OPYI0BAHNS

Tekyluii peMOHT

KanutaabHblil peMOHT

Curnaamnzanusi, 0J1I0KHPOBKH

IIpuMeHeHHE MAJIBIX HANIPSIAKEHU I

Asrop — Kysuenos Koucraurun Bopucosud, ®I'bOY BIIO YpI'VIIC. IlpeacrasienHbie ydedHble MATePHAIBI SIBISIIOTCSI ABTOPCKOH pa3paboTkoi. 5
JI1o00e ncnob30BaHMe 6e3 COIIACHSI aBTOPA 3alpenieHo.



Cuctema obecnevyeHus arekTpo

Ha cxeme nokasaHbl 4 HanpaeneHnsa (BETBU) CUCTEMBI: §

ABeE MNepBbIX BETBU (cneBa) npeacrtasnAar0oT cobown MeponpuAaTnA, CBFl3
4yerioBe4eCKknm C*)aKTOpOM —

ABe apyrue BeTBuM (Cnpasa) NpeacTaBnsainT cobon TeEXHUYECKUE CPeacTBa 3
NOMOLLBID KOHCTPYKTMBHLIX PELUeHN B 3EeKTPOYCTaHOBKax W pername
anekTpoobopyaoBaHUSL.

HeobxoanMo MMeTb B BMAY, YTO CamblM CrabbiM 3BEHOM B CUCTEME «YEroBEK — Mally
aBnsieTcs Yyenosek. Tak, Hanpumep, BEPOSiITHOCTb OLIMBOYHBIX AeNCTBUN Yenoseka P= 1-10%, a
BEPOATHOCTb OLUMGOYHBIX AeicTBUIA npoueccopa P .= 1:107%2,

OpraHusaumoHHble MEepOonpUATUS BKIKOYAHOT: OpraHn3aLUuoHHbIe MepOonpUATUS,
obecneuymBatowme 0OesonacHoCTb paboT; npodeccnoHanbHoe obyyYeHne U aTTecTauuio;
MeOULIMHCKNEe OCMOTpPbI M 0TOOP Ha npodeccuto.

TexHn4yeckne MepornpuaTmns  BKITHOYAKT: TEXHUYECKUe MepOonpuAaTnA, obecneunBatoLine
6e3onacHOCTb pa60T; cobntoaeHne A0MYCTUMbIX paCCTOHHMIZ; npuMMeHeHune rnJjiakatoB U 3HaKOB
6e3onacHoCTH; npuMeHeHune cpenctTB 3alinTbl N NMpeaoxXpaHNTENbHbLIX I'IpI/lCI'IOCO6J'IeHVII7I.

TexHnyeckme cpenctBa 3awmTbl B QY BKIOYaT: 3awMTHoe 3aHyrneHune B QY go 1000B;
3alMTHOE 3a3eMiieHMe W BblipaBHMBAHWE MOTEHUMANOB; W3onsauuio (ABOMHYKO WU30NAUNo,
KOHTPONb M30MsUumn), orpaxaeHue; sawmtHoe oTknodeHne B QY oo 1000B; anekTpuyeckoe
pasgeneHne CceTen; CcurHanmsaumioo, OnoKMpoBKM 0Be30nacHOCTW; MPUMEHEHUE  MarbIX
HaNPs>KEHUN.

PernamMeHTHble  UCNbITAHUSA 7 PEMOHTDI BKJTHOHAIOT: MEeXPEMOHTHbIE  UCIMbITAHUA

anekTpoobopynosaHus (M); Tekywmn peMoHT (T): kanuTtanbHbI PeMOHT (K). B
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Buabl nepcoHana

[lepcoHan agMWHUCTpPaATUBHO-TEXHUYECKMUA  (ATEE —
KOTOPbIX BO3MOXeHbl 00643aHHOCTM MO OpraHu3auun
obcnyxmBaHus, MNpoBeAeHUS PEMOHTHbBIX, MOHTaXHbIX U
anekTpoyctaHoBkax (JY).

[NMepconan onepatueHbein (Oll) — nepcoHan, ocyLleCcTBASALMA onepaTu
obcnyXuBaHne 9NEKTPOyCTaHOBOK (OCMOTP, OnepaTuBHbIE MEPEKNoY
paboyero mecrta, OOMyCK WU Haas3op 3a paboTalowmmu, BbINOAHEHME pPaboT
TEKyLLEeN aKcnnyartaumn).

[lepcoHan onepatuBHO-peMoHTHBIM (OPll) — pemMoHTHbIM nNepcoHarn, crneuuarnsHO
0Oy4€EeHHbIN 1 NOArOTOBNEHHBLIN A9 ONepaTMBHOIO OOCNY>XMBaHUA B YTBEP)KOAEHHOM 0O6beME
3aKpenneHHbIX 3a HAM 3fIEKTPOYCTAaHOBOK.

[lepcoHan pemMoHTHbLIM — nepcoHar, obecnevymBalOLLNMK TEXHUYECKOe 0OcCryXuBaHne W
PEMOHT, MOHTaX, HanaaKky 1 UcnbiTaHne aNekTpoobopyaoBaHUS.

[lepcoHan SNIEKTPOTEXHUYECKUA — aAMUHUCTPATUBHO-TEXHUYECKUN, OMepaTUBHbLIN,
onepaTtnuBHO-PEMOHTHbLIN, PEMOHTHbIM MepcoHasr, OCYLUECTBMALWNMA MOHTaX, Hanagky,
TEXHMYECKoe obcnyXnuBaHne, PEMOHT, ynpaBneHne pexmmom paboTbl 31eKTPOYCTaHOBOK.

[epcoHan  anMeKkTPOTEeXHONMOMMYEeCcKUA — MepcoHarn, y KOTOpOoro B YNpaBASEMOM WM
TEXHOMNOrMYECKOM MPOLIECCE OCHOBHOWM COCTaBMSIOLLEN SBNSAETCS SreKTpUYeckas 3Heprus
(Hanpumep, anekTpocBapka, aNeKTPOoAYroBble MeYn, ANEKTPOnu3 U T.4.), UCNONb3YIoLWMIA B
paboTe py4YHble anNeKkTpUYeckne MallnHbl, MEPEHOCHON 3NEKTPOUHCTPYMEHT U CBETUNBHUKM,
N apyrme paboTHMKKM, AONS KOTOPbIX AOMMKHOCTHOM WHCTPYKLUMEN YCTaHOBMNEHO 3HaHWe
MpaBun No oxpaHe Tpyaa npw aKcnnyaTauum aneKTpoyCTaHOBOK.

[epcoHan HeanekTPOoTEXHUYECKUI — NPON3BOACTBEHHbIA NEPCOHAarn, He nornagaroLnn [oA

onpegeneHue "arnekTpoTeEXHNYECKOro", "afekTpoTEXHONOrM4ecKkoro” nepcoHana.



OpraHusaunoHHble MeponpuaTus, obecnevusa

 OdopmneHne paboTr HapaOoM,  pacnopsKEHMEM
BbIMOMHSAEMbIX B MOPAAKE TEKYLLEN IKCMyaTauuu;

» [onyck k paboTe;

« Hapgsop BO Bpemsi paboThl;

« OdopmneHune nepepobiBa B paboTte, nepeBoda Ha gpyroe pabodee MecTo, O
paboThbl.

[MpodeccmnoHanbHoe oby4yeHne v aTTecTaLus

[NogroToBka nepcoHara OCyLWeCcTBASeTCs Ha OCHOBaHMU cnepyrLwmx HOpMaTUBHbBIX
p,0|<y|v|eHT0|3

[MpaBuna paboTbl C NEPCOHANOM B OpraHm3aumax 3EeKTPOIHEPreTukn Poccuimnckon

depepauunn (IMNpukas MuHuctepctea Tonnmea n aHepretukn PP ot 19.02.2000 Ne49,

MwuHiocT PO Ne2150);

. [MpaBMna TexHUYecKoW SKCnryatauumn 3NeKTpoycTaHoBOK notpebutenen ([pukas
MwuHaHepro Poccum Ne6 ot 13.01.03, MuHtoct PP Ne4145);
. [MonoxeHne 06 opraHusaumm paboTbl MO NOArOTOBKE M arTecTauumn crneyuanncros

opraHumsauun, nogHad3opHblx  depepanbHoM  cnyxbe Mo 3KOSIOrMYECKOMY,
TEXHOMNOMM4YEeCKOMY M aTOMHOMY Haasopy (yTB. npukasom denepanbHon Cnykbbl Mo
9KONorn4eckomy, TEXHOSIOrMYeckoMmy M atoMHomy Haasopy ot 29.01.2007r. Ne37,
MwuHiocTt PO 22.03.2007t. Ne9133).

. [OCT 12.0.004-90 “OpraHusauusi oby4yeHusi 6esonacHocTu Tpyaa’.

. MOJIOXXEHWE o noarotoBke u attectauun pykosoautenen un cneuuanuctos OAO
«P>X[» no nposepke 3HaHU nopagka paboThbl B dreKTpoycTaHOBKax norpebutenen
oT 07.06.2010r. Ne1233p. 9



ObsasartenbHble GOpMbl  paboTbl C . JAEKTP

=
*  C aAMUHUCTPaTUBHO-TEXHNYECKMM NEPCOHANOM ( Fl:)§
BBOAOHbLIN U LeneBon MHCTPYKTaX No OXpaHe Tpyaa; \
o

MpoBepka 3HaHui MNpasun 1 Apyrux HOPMaTUBHBIX AOKYMEHTOB MO OXpa
noxxapHon 6esonacHocTun (I1b);

[MpodpeccnoHanbHoe pgononHutenbHoe obpasoBaHne (OO) ana  He
noBbiweHns keanudukaumm (MK);

* C onepatmBHbIM nepcoHanom (ONM) n onepatuBHO-peMoHTHEIM OPIT:
BBoaHbIN, NEPBUYHbLINA, NOBTOPHbLIN, BHEMNMIAHOBLIN 1 LeneBon MHCTpYKTaxn no OT u [Mb;
[TogrotoBka No HOBOW AOSMKHOCTU (CTaXXUPOBKa);

[MpoBepka 3HaHuK NpaBun u gpyrux HopMaTuBHbIX AokymeHToB no OT u [1b;
[dybnunpoBaHue;

CneunanbHas No4roToBKa;

KoHTposbHble NPpOTUBOABapUNHbLIE U MPOTUBOMNOXAaPHbIE TPEHUPOBKW;
[MpodeccroHanbHoe O ansa HenpepbiBHOrO [1K;

* C PEeMOHTHbIM nepcoHarnom PI1:

BBogHbIN, NEPBUYHbLINA, MOBTOPHbLIN, BHEMIAHOBLIN N LeneBon NHCTpYKTax no OT;
[TogrotoBka No HOBOW AOSMKHOCTU (CTaXXUpoOBKa);

[MpoBepka 3HaHuM NpaBun;

[MpodreccuoHanbHoe OO ana HenpepbiBHOrO (K.
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HeanekTpoTexHn4ecku nep

* HeanekTpoTexHM4ecKkoMy nepcoHary, BbIMOMAHAKLLIEM
BO3HUKHYTb ONACHOCTb MOPaXXeHUSA 3NIEKTPUYECKUM TOKOM, npmc
No aNekTpobe3onacHoOCTH.

* [lpucsoeHue rpynnol | npousBognTca NyTemMm npoBeAeHUs UHCTPYKTa
npaBuno, OOSMKEH 3aBepllaTbCs NPOBEPKOW 3HaHMKM B dopme yC
[lepcoHarny, ycsousLleMy TpeboBaHNA NO 3MeKTpobe3onacHOCTU, OTHOCSALLME
NPON3BOACTBEHHOW [OEeATEeNbHOCTN, npucBamBaeTca rpynna | ¢ odopmrieHuem
XypHarne ycTtaHOBNeHHoM opMbl; yaocToBepeHue He Bblaaetcd. [lpucsoeHue |
rpynnbl NO arekTpobe3onacHOCT! NPOBOAUTCS C NepnognvHocCTbLo 1 pas B roa.

» [lpucsoenue | rpynnbl Mo anekTpobes3onacHOCTU NPOBOAUTCH C NEPUOANYHOCTLIO HE
pexe 1 pasa B rog.

BHeouyepenHas npoBepka 3HAHWUM 3MEeKTPOTEXHUYECKOrO MNepcoHana npoBOAMTCS
He3aBUCMMO OT CpoKa NPOBEAEHNS NPeablayLLEN NPOBEPKU:

* PV BBEOEHUN B AENCTBME HOBbIX UMW NepepaboTaHHbIX HOPM U NMpaBun;

* MPN YCTAHOBKE HOBOro 0060pyOoOBaHWUSA, PEKOHCTPYKLUW WUMNU WU3MEHEeHUU [naBHbIX
AMNEKTPUYECKUX N TEXHOIOMMYECKNX CXEM;

* PM Ha3Ha4YeHU NN NepeBoae Ha Apyryto paboTy;

* PW HapyLLEeHUM paboTHNKaMn TpeboBaHUn HopMaTUBHbIX akTtoB o OT;

* 10 TPeOOBaHUIO OpPraHOB rOCYAapPCTBEHHOIO HAA30pa;

* M0 3aKMYEHNI0 KOMUCCUIA, paccreaoBaBLLUMX HECHYACTHbIE Crydan C NoabMU;

* MPW NOBBLILLEHWUM 3HAHWUI Ha Boree BbICOKYHO rpynmny;

* IPY NPOBEPKE 3HAHWI MOCIE NOMyYeHUs1 HeYOOBNETBOPUTENbHOWM OLEHKY;

* pY NepepbiBe B paboTe B JaHHOW AOMKHOCTK bonee 6 MecsAueB. 1



MeauumHcKkne ocMoTpbl 1 0TOepP HE
(Mpwukas MuHsgpascoupassntus PO ot 12 anpe

HavnmeHoBaHue pabot n [Nepwno- YyacTtne Jlabopa- OononHuTensHble
npodeccun OVYHOCTb Bpayven- TOPHbIE U -
OCMOTpPOB cneum- dyHKLMO-
anucTos HanbHble
nccnenoBaHus
PaboTbl N0 pEMOHTY U 1 pas Odranemonor |OcTtpoTa 1. CToMkoe noHwxkeHne cnyxa (3 u bonee
o6CnyXMBaHMIO B2roga |OTopuHONapuH |3penns nobon 3TMonorumM, OAHO- U ABYCTOPOHHEE (OCTP
9MNEKTPOYCTaHOBOK C - Mons 3peHns  [cnyxa: wenoTHas pedb He MeHee 3 M), (Kpome pabot
Hanps>keHnem 42 B n ronor WccnenosaHue (M0 peMOHTY m akcnnyataunm 9BM)
BblLLE NepeMEHHOro Hesponor BecTnbyndapHor (2. OcTpoTa 3peHus ¢ Koppekunen 0,5 Ha ogHOM rnasy u
TOKa, 110 B n BblWwe 0 HWXe 0,2 Ha Opyrom .
MOCTOSIHHOIO TOKa, a aHanusatopa |3.CTonkoe cnesoTeyeHue, He nopgjawleecs
TaKKe MOHTaXHble, AyanomeTpusi | NeYeHuto.
HanagoyHble paboThl, 4.0rpaHnyeHne nons 3peHus Gornee yem 20 no
NCNbITAaHUSA N U3MEPEHUS nobomy n3 mepnanaHos.
B 3TUX 5. HapyweHue dyHKUMN BECTUBYNApHOro
9MNeKTPOoyCTaHOBKax aHanuaaTtopa ntobon aTuonornu.

6.5epemMeHHOCTb 1 nepuoa NnakTauuu.

. PykoBoguTenb OpraHu3auMmM B COOTBETCTBUMM C 3aKOHOAATENbCTBOM HE OOSMKEH AOonycKaTb
pabOTHMKOB K BbINOSIHEHMIO TPYOAOBbLIX 00SA3aHHOCTEN, HE MpoLleaLlmnx OBy4YeHne, MHCTPYKTaX,
CTaXXMPOBKY, NPOBEPKY 3HAHUWN OXpaHbl Tpyaa, 0b6a3aTernbHbIX MEANLNHCKUX OCMOTPOB, a Takke B
crnyyae MeauumHckmx npoTtueonokasanun. (Mpasuna paboTbl C NepcoHanoMm B OpraHuMsaumusix
anekTpoaHepreTnkn Poccumckon degepaumn. N30.2000 r.).

« [lpoBepka COCTOSHUSA 340pOBbs paboTHMKA NPOBOAMTCA OO NpuMema ero Ha paboTy, a Takke
nepuoanyecku, B nopagke, npegycmorpeHHom Munsgpasom Pocecun (MT3 3M1).
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TexHnyeckne MeponpuaTus, obecneyusaioL]

|_|pOl/I3Be/J,eHbI HeobxoauMble OTKMYEeHUs W NPpUHA
nogaye  HanpaxeHma Ha  MecCcTo pa6OTbI BCneacTtBl
CaMonpomn3BoOsibHOINO BKITIIOHEHNA KOMMYTaUMNOHHbIX annapaToﬁ§

Ha npvBogax py4HOro v Ha Kro4vax AMCTAHLMOHHOMO YrpaBneHusl Ko
annapaToB AOMKHbI ObITb BbIBELLUEHL! 3anpeLlaroLne niakarbl;

[lpoBEPEHO OTCYTCTBME HAaMNPsKeHWs Ha TOKOBEeAYLUUX YacTaAX, KOTopble
ObITb 3a3eMMeHbl AN 3alNUThl N0AEN OT NOPaAXKEHUA SNEKTPUYECKAM TOKOM;

YcTaHoBMNeHO 3a3emrieHMe (BKIMYEHbl 3a3eMMdioliMe HOXW, a TaMm, [Ae OHU
OTCYTCTBYIOT, YCTAHOBIEHbI NEPEHOCHbIE 3a3eMMNEHNUS);

BbiBelleHbl ykasaTenbHble nnakaTtbl «3a3eMNeHo», orpaxaeHbl Npu HeobxoanMocTu
paboyre mecTa 1 ocTaBLUMECS MOA HaMpsHKEHWEM TOKOBEAYLUUE YacTu, BbiBELLEHbI
npeaynpexanatroLume 1 npeanucbiBaoLLne nnakaTbl.

CobntogeHne gonycTUMbIX pacCTOAHUMN

B anekTpoyctaHOBKax He AornyckaeTcsa npubnmkeHne nogen, MexaHusmoB W
rPy30NOALEMHbBIX MalUMH K HaxoOAWwMMCS Mo HanpsKeHUeEM HeorpaXgeHHbIM
TOKOBEOYLWMM YacTsIM Ha pPacCTOSHUS MEHee yKa3aHHbIX B Tabnuue Ha cneayroLlem
cnaunge.
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,D,OI'IyCTl/IMbIe pacCToAHUA OO TOKOBEAYLUUX Ha

HanpsXXeHuem =
HanpsxeHue, PaccTosiHue ot nrogeu m PaccTosiHMusi oT MeXaHN3MOB U
KB NPUMEHAEeMbIX UMU rpy3onogbeMHbIX MaLUvH B
MHCTPYMEHTOB U pabo4yemM U TPaHCNOPTHOM
NpPMcnNocooneHnn ot NOJyI0XXeHUU, OT CTPONOB,
BPEMEHHbIX OrpaaeHumu, rpy3o3saxBaTHbIX
M npMUcnocoo6neHnn n rpysos, M
Ha BJl 0,6 1,0
Ho 1 B ocTanbHbIX He HopmupyeTcs (6e3
9I1EKTPO- NPUKOCHOBEHMUS) 1,0
yCTaHOBKax
1-35 0,6 1,0
60*, 110 1,0 1,9
150 1,5 2,0
220 2,0 2,5
330 2,5 3,5
400*, 500 3,9 4,5
750 5,0 6,0
800~ 3,5 4,5
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[MpMeHeHMe nnakaToB U 3HAKOB €
B kayecTBe nnakaToB 1 3HaKoB ©6e30MacHOCTU B*IGKT
3anpeLuaioLime, npegynpexaatowme, NpeanuchiBar

NOAKATDI 1 SHAKHN BE3SOMNACHOCTHN NMpeavnpexaaowne

Zhaas o S aneamasuna Lt N——

“OCTOPOXHO. MNEKTPNUECKOE HANPSI2KEHNE™

Ans 3anpeuweHus noga4ym HE BKAquTb !

Hanpsi>xeHus Ha pabo4yee mecTo PABOTAIOT Nnoam

Ans 3anpeueHus noaaymn H[ BKAquTb !

HanNpPs>XKeHUs1 Ha NTNHUIO,
Ha KOTOopoi paGoTaloT nIoan PABOTA HA JIMHMMN

:
Ans npeaynpeXxaeHusi 06 onacHOCTU NOPaXKeHUs1 3NeKTPUYECKUM TOKOM T

Ana 3anpeuweHus noga4ym HE UTKPbIBATh !

cxaToro so3gyxa, rasa Ans npeaynpexaeHus ii
IPNAISCYTRMCT SR 06 onacHOCTM NopaxeHus nTn“ !

ANeKTpUu4YeCKMM TOKOM mpnl["ui

Ana 3anpeuweHns NOBTOPHOro
PY4YHOIr o BKNIO4YeHUus PABOTA

BbiKno4yarenen BJl . - -
o [etegd——— v
€ npoussoguTenem pa6or 06 onacHOCTH nopaxeHus “n“hl'A““E
F ANeKTpnyYeCKMM TOKOM £ nmn“n
npv NpoBeAeHumn UCNbITaHun
NMOBbILWEHHbIM Harnpsi>XeHuem AAR XXW3HKW
: Ana npeaynpexaeHus
PAE nTATb BAE3ATh 06 onacHOCTM noagbemMa -
i MO KOHCTPYKLUSM, NPU KOTOPOM HE BA[3A"
SAECHh i 3AEI:I: BO3MOXXHO npubnuxexHue
ﬁ K TOKOBeyLMM HacTsMm, YBbET
HaxoasLWUMCS Mo Hanps>XeHnem
Ansa yxkasannsa 6e3onacHoOro
Ansa yxkasanmsa paGodyero mecrTa :z::ﬂo:::;a:o.:‘cafao:m;ecw, mﬂ npenynpemennvﬂ
e ONACHOE
SRS S SAEKTPUYECKODE NOAE

e rt— g e W 3anpeleHns NepeasnXeHnin Efﬁpg%ﬁcgg&&”‘ﬂw'
SnewTpoycranosln 6e3 cpeAcTs 3awmTh




CpepncTtBa 3aLWmThbl U npenoxpaHMTein

SAUWNTHDIE OUKN N WNTKN

(TRAMECKNE | |
N TANOWN gl

AMNEKTPNYECKNE NEPUATKN

e Lr

NarexcHbie 6

[HlonycKaloTCs TONbKO C MAPKUPOBKOA 3, Mk 3,
MopsepTbiBaTh KPas nepyaToK
SANPEWAETCA !

Mepea ynorpednerHnem

npoBepb OTCYTCTBUE NPOKONOB,
CKPY4MBasi NepYaTKy B CTOPOHY Nanbues

AMNEKTPAYECKNE KOBPDI

Pa3mep He meHee
50 x50 cm

Pudnexan nosepxHocTb
TonwwHxa koepa 6 MM

ExeaneBHbIA OCMOTP -
Kamabin pa3s nepea pasoron;
nepnoanyecknn - He peme
1 paza B 6 mecauen

N30MNPYIOUWHNE NOACTABKN

Pa3mep HacTuna 3a30p Mexay nnaHKammu
He MeHee 50 x 50 cm He 6Gonee 30 MM

BeicoTa usonsTopos
He MeHee 70 Mm

Kpait HacTUna He JONKeH BLICTYNaTh
32 ONOPHYIO NOBEPXHOCTH U3ONATOPOB

N30MNPYIOWAS HAKNAGQKA n3onnpyiownn NHCTPYMEHT

(ocMaTtpnBathb He pere 1pasa B 6 Mecsiues) |
| max 10 mm - HeU30NMPOBAHHAA YacTb

CTEPXHSA OTBEPTKM

Ynop

MoHTepPCKnh HOX
Ynop BbICOTO He MeHee 5 MM

max 65 mm (12 .z

min 100 mm B

YcTaHaBnMBATL W CHUMAT HaKnaaKu }
0613aTeNbHO B AMINEKTPUUECKMX NepyaTkax |

PO 34.03.603 lNpaBuna npuMeHeHMSA U WUCMNbITAaHUA CPEACTB 3aliUTbl,

NCnosib3yeMbiX B JJNeKTPOyCTaHOBKaX,

TexHu4yeckue Tpeb6oBaHuss K Hum 16



TexHn4eckune cpencrtaa 3allnTbl B SNEKTPOYCTE
anekTpobesonacHOCTA

B coBpeMeHHbIX [1paBunax yctponcrea aneKkTpoycTtaHo
MPAMOro 1 KOCBEHHOro NMPUKOCHOBEHWUSA, MO3TOMY pPasnuy:

Ina 3awmnTbl oT nopaxeHnd ariekKTpn4eCKnm TOKOM.B HOpManﬁ_ OM pe€
ObITb MPUMEHEHbLbI Mo OTAESIbHOCTU UJTN B COYETaHUN Clieayrouine M@pb
NMPUKOCHOBEHUA.

OCHOBHas 130M5LUMA TOKOBEOYLLUNX YacTen;
orpaxgeHve n 060no4Ku;

yCcTaHoBKa bapbepos;

pasmelleHne BHe 30HbI 4OCAraeMoCTHU;
NPUMEHEHNE MAarioro HanpPsKEHUS.

[ns 3awuTtsl OT rnopaxeHumd arieKTpn4eCKknMm TOKOM B Crlydae nospexnaeHna n3onaumm
OOMKHbI ObITb NnPpUMeHeHbl No OTAENIbHOCTN WM B COYETaHUWU Chneayrline mMepbl
3allnTbl NMpn KOCBEHHOM NMPUKOCHOBEHUMN.

3alLMTHOE 3a3eMIieHune,

3allMTHOE 3aHyreHne, aBToMaTU4ecKoe OTKIIoYeHUe NUTaHus,

ypaBHMBaHWe, BbipaBHUBaHWE MOTEHLINANOB,

[IBOVHAasA UNWN yCUIeHHas n3onauus,

Maroe HanpspkeHue,

3alLMTHOE dneKkTpudeckoe pasgeneHve Leneun,

N30NNPYIOLLIME NMOMELLEHWNS, 30HbI, NIOLLIAAKN. 17



S

PernameHTHbIE UCMbITAHUSA U

Hopmbl uchbITaHU  3neKkTpoobopyaoBaHUS W an 0B <
ABRSOTCA 0bsa3aTenbHbIMK Ans MNoTpebuTtenen, 3|<cnnyaT|/|pyrou.l,me

KOHKpETHbIE CPOKU UCTILITaHNIA 1 U3SMEPEHWI NapaMeTpoB afeKTPoo
npu KanutanbHOM pemoHTe (K), npu Tekywem pemoHTe (1) u npwu
MCMbITAHUAX W U3MEPEHUsIX, T.e. nNpu NpounakTU4eckux unc

BbIMOSIHAEMbIX OS11 OLEHKM COCTOSIHUS 3r1eKTpoobopydoBaHUs U He CBS3aH
BbIBOOOM anekTpoobopynoBaHma B pemoHT (M), onpenender pykoBOAUTENb
[MoTpebutens Ha ocHoBe T3 3l ¢ yyeToM pekoMeHOauun 3aBOACKUX MHCTPYKLNNA, |
COCTOSIHNA QY U MECTHbIX YCIOBUMN.

Hanpumep, anektpuyeckue annapatbl, BTOPUYHbIE LENN U 3fEKTPONpPOBOAKM
HanpskeHnem 1o 1 kKB npoxoadaTt crnefyrowme Buabl USMEPEHUA U NCNBITAHUN:
3mepeHne conpoTUBIIEHUS N30SSALNMN.
cnbiTaHne NOBbIWEHHBIM HanpsikeHneM NPOMbILLNIEHHOW YaCTOTHhl.

[MpoBepka 4ENCTBUA aBTOMATUYECKMUX BbIKITHOYaTENEN.

MNpoBepka paboTbl aBTOMaTUYECKUX BbIKMOYaTENEN U KOHTAKTOPOB MPW NMOHUKEHHOM
N HOMUHAaNbHOM HanpPsXXeHUsX OnepaTMBHOIO TokKa.

[MfpoBepka ycTpouUCTB 3awmTtHoro oTknodeHus (Y30), auddepeHumanbHbix
BbIKIto4aTeneun.

[MpoBepka penenHon annaparypbl.

MNpoBepka NpaBUNBHOCTU (OYHKLIMOHMPOBAHUSA MOMHOCTBIO COOPaHHLIX CXeM npwu

pa3rinyHblX 3HA4YEHUAX OrNnepaTnBHOIO TOKA.
18
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MexaHn3mMbl 4eNCTBUS HA YernoBeKa SfleKTpuye
pas3fnn4yHoON BeNUYUHLI, ANUTENBHOCT

YCNOBHO pasnuyatoT 3 xapakTepHbIX pasnuyatoLinxcs CTPYKTYPON
MOPaXeHNA >KMBbIX TKaHeW YerioBe4ecKoro opraHuama MexaH
9NEKTPUYECKOro TOKa B CUTyaLunmn Cry4anHoro NPUKOCHOBEHUS :

K TOKOBeayLlMM 4YacTsam noboro poga Toka npu HanpsKeHuU BO3AeEU
yenoseka Bbie 1000 B;

K TOKOBEAYLLUMM 4YacTaM B CETSX NepeMeHHOro Toka HanpskeHnem Hmke 1000 B;

K TOKOBEAYLLUMM 4YacTaM N HanpsSXXeHun Bo3aencTeyowemMm Ha yenoseka Hmke 1000 B
NOCTOSAHHOIO TOKA.

B nepsBom crnyvyae mMexaHu3M TpaBMbl XapaKTepu3yeTCs THKESbIMU OXKOroBbIMU
NOBpEeXOEeHUsSMNU TKaHen (BMnoTb A0 OOyrnMBaHWA) B MecTax MPUKOCHOBEHUS K
ToKOBeAyLMM YacTaM. Kak npaBuno pesynbsraT Takux TpaBm nHBanuaHbiv (4o 100%)
nnu netanbHbln ucxoq (okono 50%). BHyTpu Tena yernoBeka BeCb TOK MpOTEKaeT
BHYTPU Y3KOro kaHasna npobos HecOBepLUEHHOW WU30MSuUUM TKaHeW opraHuMama, Kak
NpaBuIo B MbILLEYHOM TKaHW.

Bo BTOpOM cnyyae mMexaHu3sM TpaBMbl CBSi3aH C BO3AENCTBMEM BHELLHEro TOKa
NPUKOCHOBEHMSI Ha HEPBHYIO CUCTEMY YeroBeka, dYHKLIMOHMPOBAHNE KOTOPOW NMeeT
anekTpuyeckyto npupoay. BosHukaloT gBa ssneHus: addekT NPUKOBbIBAHUS XKEPTBbI
K MECTY NMPUKOCHOBEHUS U3-3a HapyLLUeHUs1 MHPOPMaLMOHHOW CBSA3M OMOTOKOB MO3ra
C peLenTopaMn MbilUL, U3-3a BNUSIIOLLIErO BO3OENCTBUS BHELLUHErO TOKa, HapylleHue
Kapauvouukna 6uoToka cepaeyHbiX MbILL, BNNOTb A0 OCTaHOBKM cepAua. Pesynbrar:
OYeHb penko HebomnblUMe  OXOroBble  SABMEHUS  (3NEKTpUYeckne  MeTKn),
aneKkTpuyeckuin yaap, hnbpunnsaums n octaHoBka cepaua (KnuHu4eckas cMepThb). 19



=
B TpeTbem cnyvyae MexaHWsM TpaBMbl XxapakTepusyerca 6oneBbim
NpOTEKaHNUN TOKa MNPUKOCHOBEHWA MO CycTaBam Tena u4e
SNEKTPUYECKOM TpaBMbl B 3TOM Crlyyae oOnpeaensieTcsa YpPoBH
owyuweHus. lNpu onpegeneHHOM ypoBHE OONEBOro OLLYLLIEHUS (Henepe
6onn) BO3HMKaeT ©OoneBou LWOK, MNpeacTaBnsAlOWMA coOOM peakumio HEPBHO
CUCTEMbI YenoBeka Ha 6onb, B pesynbrate KOTOpoW OCTaHaBfMBAETCSA cepaue u
OblXaHue, T. € HacTynaeT KMMHUYeckas CMepThb.

Ha cnegyrowmnx crnamgax npuBoasTCs BblOEPXKKA U3 HOPMATUBHBIX MPaBOBbIX
OOKYMEHTOB, B KOTOPbIX HOPMUPYHOTCA npeaenbHo gonyctumble ypoBHu (MOY)
HanpsbkeHMn u  TokoB  npukocHoBeHna (TOCT 12.1.038-82(96) [lpeaensHo
O0MYCTUMbIE HaNPSXKEHUSI N TOKU MPUKOCHOBEHUST).

[Mpusogarca MNOY HanpskeHHocTen OMIT npomblWIeHHOM YacToTbl Ha paboymx
mMecTax nepcoHana JY (MOT PM-016-2013).

Mpusoaartcsa MNAOY HanpsxeHHocTen SMIT n TOKOB NPUKOCHOBEHUSA (KOHTAKTHLIN TOK),
NpuHATBIX B cTpaHax EC (28 cTtpaH), Ons BO3MOXHOCTM CaMOCTOSTENbHOIo
cpaBHeHuA ¢ POCCUNCKMMN HOPpMaMM.

20
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Hanbonblune gonyctumMble HanpskeRus py
npoxogsiune 4Yepes 4YerioBeka, B HOpMaNEROM
9fieKTpoycTaHOBOKM0 FOCTER 150

Pon v yactoTa
TOKa

MpenensHble JORYCT!
YPOBHM

[lepeMeHHbIN,
50y

[TOCTOSHHbLIN

3 1,0
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Poa n [MpoomKNTENLHOCTL BO3AENCTBUS,

qactorta 1 gp1-| 0,1 0,3 0,5 | 0,7 | 0,9 1,0

TOKa 0,08
1 U 1950|340 |135|105| 85 | 70 | 60 | 20
P Bp
@50
Hru| |, |650]400|160|125| 90 | 65 | 50 6
i MA
1 Unp, 650 | 500 | 350 | 250 | 230 | 210 | 200 | 40
v B
ﬁ I, | 650|500 | 350 | 250 | 230 | 210 | 200 | 15
bl
7 MA
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[10Y anekTpoMarHUTHbLIX Nosien NPOMBILLST

Bpewms
npeobbIiBaHUS

[Jonyctumel

MarHMTHOrO MoJsid

~——

‘:k
B
—

(4ac)
H (A/m) / B (MkTn) npu
BO30ENCTBUN

obLem roKarnbHOM obLee

< 0,17 (10 MuH) : - 25000
<1 1600/2000 6400/8000 16666

2 800/1000 3200/4000 12500

4 400/500 1600/2000 8333

8 80/100 800/1000 5000

*33RUCIAMOCTE Meday 0

NONOMKNTENBHOCTHIO HPW(I)MPORH

M E onpenengerca

cooTHoweHunem T=50/E

-2, (E, kB/wm).
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[nanasoH E H
yacCTOThbl (B/M) (A/M)
0-1Tuy - 1,63 -10°
- 5
1-8ry | 20000 | 163107 | 210 1,0
/f2
8—25Tu | 20000 | 2:10%/f 126§/f 1,0
0,025- | 5005 | 20/ 25/f 1,0
0,82 kl'y
0,82 — 610 24 4 30,7 1.0

2,5 kl'y

24




CpaBHeHue 1Y anekTpoMarHUTHBIX ToS1en
B P® n EBpocolose

Bpewms [onycTumbl
NpebbIBaHNS MarHUTHOrO Mons ANeKTPY
(Hac) H (A/m) /B (MkTn)npu | E* (B/m)n
obLiem BO3genCcTBum BO3AENCTBUN
Poccus Espocois | Poccusi | EBpocotos
< 0,17 (10 MuH) - 400/500 25000 10000
<1 1600/2000 400/500 16666 10000
2 800/1000 400/500 12500 10000
4 400/500 400/500 8333 10000
8 80/100 400/500 2000 10000

*3aBUCUMOCTb MeXay NpoAomKUTENbHOCTLIO NpebbiBaHua (T) u ypoHeM E onpenensetcs B
P® cooTHoweHnem T=50/E -2, (E, kB/m).

25
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[leTepMnHNpoBaHHbIE KPUTEPUN OLIEHKN OMaCHbI
(OlNd) n TpaBmaTu3M =
=
OgHnm n3 Hanbonee O06bLEKTUBHBIX anNOCTEPUOPHLIX UCCED
NPOM3BOACTBA SABMAETCA aHann3 ripou3e8o00cmeeHHO20. mpasma
Memodamu aHarnu3a S6rnsmcs:
* cmamucmu4ecKkuu;
* moroapaguyeckul;
*  KpumepuarsibHblU;
*  MOHOe2pachu4yecKkul;
* epynnosod.
[MokaszaTenu cTaTUCTUYECKOro MeToaa:

K:i-IOOO; K :i-lOOO; K =£-IOOO,

m cm

cp cp cp
rane K K., K, — COOTBETCTBEHHO KO3(PPULMEHTbI YacToThbl, TSXKECTU U YaCTOThI
CMepTESbHOro TpaBMaTtnuama,
T, Tcm — COOTBETCTBEHHO ObLLlEE 4YMCIO CriydaeB TpaBM Noden U TpaBM C
netanbHbIM NCXOOOM 3a onpeaenéHHbIN nepuog (rog);
L — 4yicno gHen BpeMEHHOW HETPYOOCNOCOOHOCTH, B CBA3M CO CrlyYasiMy TpaBm
noaen Ha Npomn3BoACTBE, 3a onpeaenéeHHbln nepmnog (rog);
Ncp — cpegHee cnncoYHoe Yncno paboTHUKOB NPeanpusaTns 3a paccMaTpuBaeMbIN
nepuop (rog).
Ha cnegytwowmx cnangax npuBedeHbl CTaTUCTUYECKME AaHHble TpaBmaTtuama B PAO

ESC (2000-2009rr) n B8 MINC 1 OAO «PX[». =



ONEKTPOTPaBMEe

90

80

76

74
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66 66

..:s: 35
33 —
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21 |_| |
| ewm | —iWEE3 I—-—61
3

; = = T T T e — ‘
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 |

= Bcero 2n.TpaemMm, B T.u.: I Cmep e bHbIX

1 TakenbIx I Jlerkmx

=~ Jlorapupmmyeckuii (Bcero 3n.1paem, B Tu.:) — Jlorapupmuye ckmit (CMepTenbHbIX)



fOro TpaBMaTn3mMma

logbl OTtpacnb, opranuzanus | KonmyecTso criydaeB

BCero (cMepTesnbHbIX)
1992 MIIC P® 3540 (304)
1993 MIIC P® 3006 (279)
1994 MIIC P® 2536 (241)
1995 MIIC P® 2259 (240)
1996 MIIC P® 1975 (227)
2000 MIIC P® 1213 (160)
2001 MIIC P® 1124 (147) 32 21,8
2002 MIIC PD 1068 (139) 29 21,0
2003 MIIC P® 979 (135) 28 20,7
2004 OAO «PX]1» 1049 (106) 17 16,0
2005 OAO «PX]1» 922 (98) 13 13,0
2006 OAO «PX1» 757 (96) 15 16,0
2007 OAO «PX]1» 751 (95) 16 17,0
2008 OAO «PX]1» 649 (80) 16 20,0
2009 OAO «PX]1» 620(78) 15 19,2
2010 OAO «PX]1» 534 (73) 16 21,0
2011 OAO «PXK» 418 (68) =2 18
2012 OAO «PX]I» 358 (50) 12 24 28




AHanus anektpoTtpasmatuama B PAO E

AHanus3 Tpasmartunama B nocnegHue 10 neT cyllecTsoB O
9rieKTpoTpaBMaTn3M B CUCTEME, BKMNKOYaKOLWEN B ce ANeKT
CTaHLUMM N BbICOKOBOMLTHbIE pacnpenenuTernbHble cetu Poccun, |
POCTY, YNCIIO TpaBM C JeTaribHbIM UCXOAOM COCTaBAANO OKOMO S
TpaBMaTuamMa n UMesNo TEHAEHLMIO K CHMUKEHMIO.

AHanus anektpoTpaBMmaTtuama B OAO «PXX[» nokasblBaeT, YTO YUCO TP
OYeHb crabyl TeHOEHUMI0 K CHWKEHUI, Npu 3TOM YyAerbHbli BeC CMepTenb
anekTpoTpaBmatnaMma B obuwem cmepTenbHOM TpaBmaTtuame poctur B 2012 roay

«peKopaHbIX» 24% 1 NpeBbICUN 3TOT NOKasaTenb ANA NOoCMneAHUX feT CyLlecTBOBaHUSA
Mr1C PO.

OCHOBHOW NPUYNHON 3NeKTpoTpaBMaTM3aMa TPpaguLMOHHO NMPU3HAETCH «YEerIOBEHECKUNY
doakTop. Takas oueHka MpuyuMH TpaBMaTu3Ma BepHas, HO He Yy4uTblBalowas rnaBHOM
NPUYNHBI — TPABMOOMACHOCTMN TEXHONOMMYECKOro npoLecca.

OpraHusaumnsa ynpaBfneHns OXpaHow Tpyda npakTUYecku ucHepnana BO3MOXHOCTU
YyenoBeka MPOTUBOCTOATb TPaBMWPOBAHUIO OT OMACHOro TEXHOMOrMYEeCKOro npouecca.
MpuHaTein B Poccnn ®epepanbHbi 3akoH O TexHuueckom perynuposanum (Ne 184-d3
oT 27 pekabps 2002 roga) npegycmatpmBaeT obecrneyeHne 6e3onacHOCTU NPOAYKLNUMU,
NpoueccoB MPOU3BOACTBA, 3JKChfyaTauuu, XpaHeHws, MepeBO3KW, peanusauun u
yTUnu3aumm, T.e BCEX COCTaBNAWOLWMX TEXHOMorMyeckoro npouecca. Peanusauus
nogobHoro 3akoHa B EBpocotose B cepeauHe 80-x rogoB npueenia K COCTOSAHUIO, Koraa
TpaBMaTn3m, TeM boriee cMepTernbHbIM OTCYTCTBYET NOSTHOCTLIO.

K coxaneHnto B QY Poccum o cnx nop npuMeHsieTCcs Takon TpaBMOONaCHbIN rnpoLecc,
Kak paboTbl Mo HanpsbkeHMeM M BOMM3M OT TOKOBEAYLUMX YacTeW, HaXOoAALMXCHA MOA
HanpsbkeHneM. Hanpumep, otkas ot paboT nog HanpshkeHnem n Bbnusm ot HanpshkeHus

B OAO «PXX[1» nonHOCTbIO YCTPaHUT CMepPTENbHLIN TpaBMaTu3m. 55

ABtop — Ky3nenos Koncrantun Bopucosuy, ®I'BOY BIIO YpI'VIIC. IlpeacraBiieHHbIe yUeOHbIe MaTepHAJIbI SIBJISIOTCS ABTOPCKOW Pa3padoTKOM.

JIr60oe HCoIb30BaHUE 0€3 COrIacust aBTOpAa 3alpencHo.



HoBble pelueHud rno ycTtpoucTay 3allUTHOIO 3aH
OTKITHOYEHUA NOoBPeXOeHU B HASKOB

TP TC 004/2011 «O 6e3onacHOCTU HU3KOBOJILTHOIO OOOPYE
HU3KOBONLTHOE ANeKTpnyeckoe obopyaoBaHne NO HOMUHaNb

° nepemeHHoro Toka oT 50 go 1000 B (BknounTenoHO)
°* MOCTOsIHHOro Toka ot 75 go 1500 B (BknrounTenbHO).

B cootBetcTBUM c YD (rmaea 1.7) B anekTpoyctaHoBkax Ao 1000 B npuHATH
3aLlMTHOro 3aHyNeHns 1 aBToMaTn4eckoro oTkndeHns TN:

e TN-C — cuctema, B KOTOPOW HEUTPASlb UCTOMHUKA MUTAHUS MyX0 3a3eMISieHa, a OTKPbITbIE
npoBoadwme 4actm JY NpuUCOeOUHEHbl K [MyX03a3eMieHHOW HEWTpanM WUCTOYHUKA
NOCpPeaCcTBOM HYSEBOro 3allMTHOro 1 pabodero nNPoBOAHUKOB, COBMELLEHHLIX HA BCEM WX
NPOTAXKEHUN.

e TN-S — cucrema, B KOTOPOW HYNEBOM 3aLUTHbIN N HYNeBoM paboymi NPOBOAHWUKK
BbINOSTHEHbI OTAENbHO Ha BCEM UX NPOTSXKEHUN.

B 3Y oo 1000 B moryT npuMeHATbCA CUCTEMBI C U30SIMPOBAHHOW HENTPASILIO N C HYTEBbLIM
paboymMm NPoBOAOM M MPUMEHEHMEM 3aLLUTHOrO 3a3eMMSALLErO YCTPOUCTBA:

e IT - cucrtema, B KOTOPOW HeuTparb WUCTOMHMKA MUTAHUA  U30NUpPOBaHa
OT 3eMnM WnNu 3asemrieHa 4epe3 npubopbl M  yCTpoOMUCTBa, uMelowme 6ornbLuoe
CONPOTMBNEHNE, a OTKPLITbIE NpBOAdALLME YacTn QY 3a3eMSIEHbI.

e TT - cucrtema, B KOTOpOI7I HeIZTpaﬂb NCTOYHUKa MNMUTaHUA NyXO 3a3eMJiEHA, a OTKPbITbIE
npoBogdLLumne 4actu QY 3as3eMrnieHbl Ha He3aBuCUMoOE OT HeIZTpaHM MCTOYHUKA
3a3eMiidLlee yCTDOIZCTBO.
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[Mpn npumeHeHUn B KayecTBe 3aLUTHbIX
YCTPOUCTB AndpepeHumanbHbiX annapaTos
¢ Tokom cpabaTbiBaHusa <30 MA



3almnTHbIE PYHKLUMN CUCTEMBI 3aLLINTHOIO 3

3a3eMJieHUA
Q
Cuctema 3alUUTHOIO 3aHyfeHnsa W aBTOMaTUYECKOro OTKJ'II-G!{QH
yacTtoTtbl 50 'y go 1000 B TN mnmeeT psig moandoukauumn, I'IOKa3aH+Ib

ABYyX CIa noax.

OcobeHHocTn cuctembl TN-S: NaTK NpoBoaHas cuctema (3 nutaromx 4@
L1, L2, L3, oguH pabo4nin Hynesow npoBog N 1 o4unH 3allUTHBLIA HYSIEBOW NPOBOA
po3eTKka gnsa nutaHma ogHodasHbIX NOTpebuTenen NogkNYaeTcs K 3 pasHbiM NpoBoAaMm :
nuTatowemy, pabovyemy HyneBoMy W 3allMTHOMY HyneBomy. Cuctema noBCEMECTHO
NPUMEHSIETCS B pa3BUTbIX CTpaHax U cTpaHax EBpocotosa (cn.31).

OcobeHHocTn cuctembl TN-C: 4veTblpex npoBogHas cuctema (3 nutarowyx dasHbIX
nposoga L1, L2, L3 , ogun PEN npoBo/, BbIMOMHAWLWA OOHOBPEMEHHO 2 (YHKLIMK
paboyero v 3alUTHOroO HyfneBoro Nposoda. JTo ABMSETCA HEQOCTAaTKOM CUCTEMbI, MOTOMY
yto no PEN npoBogy B HOpManbHOM pexmme paboTbl NMPOTEKAKT TOKM OAHOdA3HbIX
notpebutenen. Ha npoBoge obpasyeTca HanpsikeHMe OTHOCUTENbHO 3a3eMIleHHbIX
KOHCTPYKUWI B HOPpMaribHOM pexnme paboTel OY, KOTOPOE MOXET OKa3aTbCs OnacHbIM Ans
obcnyxusatowero nepcoHana (cn.31). Apyron npobnemon ana cuctembl TN-C aBnsieTcs
NOOKIIIOYEeHMe eBpOo poseTku. [1Ba KOHTaKTa, MoAKniyaemble OT OO4HOro npoBoaa,
BbI3bIBAOT NOTPEBHOCTb OCYLLECTBUTL 3TO MOAKIIIOYEHME HAa CaMON KOHCTPYKLNU PO3ETKN,
YTO MOXET oOKasaTbCA (daKTU4YeCKn cmepTenbHOW owundkon. [lpu cnyvyanHom cCMmeHe
NUTaloWKMX NPOBOAOB B pacnpeaesniMTensHOM wWuTe HanpsbhkeHne OY OygeT nogaHo Ha
kopnyc. Y3 ycTtaHaBnuBaeT MOAKMOYEHME OOMNOMHUTENBHOINO KOHTaKTa €BPO PO3ETKU
NpPOBOAOM C pacrnpenenutenbHoro wurta (cn.32). B aTom criydae cuctema MapKupyeTcs
TN-C-S. 33
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Ha cn. 34 a noka3aHbl nokasaHa cxema 3aluT
areKkTpmnyeckon nsonsaunm JY, no3sonsoLllas OUEHUTL €

[lpyu npoboe anekTpuyeckon M3oMNALUN Ha SMEeKTpUYe yCT
3aHyNneHnemM BO3HWUKAET arneKkTpuyeckas Lenb KOPOTKOro 3amblKaH
«netns dasa-Hynb». BosHMkaeT GoOnblIOe 3HAYEHUE TOKA KOPOTKOro
OTCYTCTBUS KaKUX-NIMDO 3fEKTPUYECKUX INEeMEHTOB B LEMNNU, KpoMe
NPOBOAOB C MaribiM SNEKTPUYECKUM COMPOTUBIIEHUEM.

[MepBas 3awmTHas yHKUMA — HagexHoe cpabaTrbiBaHWe MakKCUManbHOW T
3alUNTbl M3-3a CYLLECTBEHHOIO MPEBbLILEHNS TOKa KOPOTKOro 3aMblkaHWUsi TOKa YCTaBKK
OTKMIOYaLLMX annapaTtoB MakCMMarnbHOMW TOKOBOW 3aluThl (MpeaoxpaHuTenu, annaparbl
C HEpEerynupyemon XapakTepucTUKOW cpabaTblBaHUA WNU TENmoBble pacuenutenn u
3NEKTPOMarHnUTHbIe annaparTbl).

Bropas 3awmtHas QyHKUMS — HanpshkeHne NPUKOCHOBEHUA CHWXKAEeTCs NPUMEPHO B 2
pasa Mo CpaBHEHWIO C MNUTAOLWMM HaMNPsPKEHUEM CETU. IJTO ODOBACHAETCA TeM, YTO
nnTalroLwee HanpsbkeHne cetn no 3akoHy Kupxroda 6yger paBHO cymMe OBYX NageHui
HanpsbkeHna: B nuTatowem nposoge u B PEN npoBoge. 9T npoBoga MMEKT O4MHAKOBYIHO
NpoBOANMOCTb (TpeboBaHue Y 3), noaTtomy HanpsxeHne npukocHoBeHUst Unp = Ug/2.

Ha cn. 34 6 nokasaHa cuTyaumsi obpbiBa HyrneBoro nposoga. B aTom cnyvae 3awuty
yerioBeka, oOpauiarowerocss K ornacHomy y3ny, OydeT OCyWecTBRAATb 3alluTHoe
3as3eMJIeHMEe, B Ka4yeCTBe KOTOPOro BbICTYMaeT Tak HasblBaeMoOe MNOBTOPHOE 3a3eMIleHne
HyneBoro nNposoda, NpUMeHsieMoe B cooTBeTCTBUM C Y 3: yepes kaxable 200 M ANWHLI
NNHUN, B MECTAX €€ Pa3BETBIEHUS N NPU BBOAE JIMHUM B pacnpenenuTenbHbIv WAT unm
3gaHne. Manoe conpoTMBNEHWEe 3allUTHOrMo 3as3eMSiIeHUs LWYHTUPYET BO3MOXHYIO
SMIEKTPUYECKYID Lenb 4epe3 Teno YenoBeka, MNo3ToMy MO HeMy npoTeKkaet
He3HauyuTenbHas 4oNd ToKa 3aMblKaHUS. 35



cnonHeHne anekTpoobopyaosa

HASHAYEHMUE
knacc+ | mapkurPoska | mepel SALLNTDI YCJ10BUS NPUMEHEHMUS

1. B HenpoBOASALLIMX NOMELLEHUAX
2. NMuranune oT pasaenuTesibHOro
TpancdopmarTopa (FINOCT 30030)
TONMBKO OAHOINO 3INMEeKTpPonpmueMHuKa

SauwumTa
npu
KOCBEeHHOM

NPUMKOCHOBEHUMU

NMpucoeauHeHme anemMmeHTa ANS
3a3eMSIeHMN K HyJIieBOMY 3aluuT-
Homy PE-npoBOogHMKY 3NeKTpo-

yCTaHOBKM

B mo6biX NOMeELLEeHUsSX U BHe nomMe-
LieHMIA HE3AaBUCUMO OT Mep 3allUThbi,
NMPUHATBIX B 3MEeKTPOyCTaHOBKe

3awmTa OoT NpsSMoro
NPUKOCHOBEHMUSA U
nNpy KOCBEeHHOM

Muranune ot 6e3onacHOro pasgenu-
TenbHoro rpancdopmaropa (FMOCT
30030). besonacHoe cBepXHU3Koe
Hanpsi>xeHue

Knaccel ncnonHenus anektpoobopygosanusa no NOCT 12.2.007.0. u TOCT P M3K 536-94:
0 — Hanuuue paboyen Ms3onNALUU, OTCYTCTBUE IrIeMEHTa AJIA 3a3eMIIeHUS;
0l — Hannume paboyen M3ONSALUM U NIeMeHTa ANS 3a3eMJIeHUS;

| - npucoeanHeHune J3rieMeHTa AJid 3a3eMJieHUs K HyJrieBoMy 3allUTHOMY PE -NPOBOAHUKY
ANNIEKTPOYCTAHOBKMU,

I — Hanunume paboyen uM AOONONMHUTENBHOU WU3ONALUN; ABOMHaA (yCUNeHHas) W3oNALMUSN;
OTCYTCTBUE 3fIeMEeHTa ANA 3a3eMJIeHUst;

lll - oTcyTCTBME BHYTPEHHUX U BHELWHUX INEKTPUYECKMX Lienen HanpsikeHnem cBbiwe 42 B.

B cooTtBeTcTBMU C TexHMYecknm pernameHToM TamoxkeHHoro cow3a TP TC 004/2011 «O
6e30nacHOCTU HMU3KOBOSIBTHOMO obopyooBaHusa» ONS  Npou3BoAUTENEN NpoayKUUK
YyCTaHOBNEHbI TONbLKO 2 Knacca ucrnosiHeHma | n Il 36
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10.

Bonpockl Ansg camonpos

HasoBuTe OCHOBHble HOpPMaTMBHbLIE  MpaB
aKCMyaTaumm anNeKkTpoycTaHOBOK ?

[lepeuncnnute  OCHOBHble  oOnacHble W - BpeAHble
9rIeKTpoycTaHOBKax ?

Kakne OCHOBHble HanpaBreHusi paboTel BXOAAT B cucTtemy obecn
anekTpobesonacHocTn ?

UTto BKMo4aloT B cebsa opraHM3auMOHHbIE MeponpuaTmua ans obecneyeHns
6esonacHocTn pabot ?

UTto BKMovaloT B ceba TexHumyeckume meponpuatus ans obecneveHus
besonacHocTn paboT?

Kakne TexHuyeckue cpeacrtBa 3aluMTbl NEpPCOHana WCNonb3ylTcAa B
9NIeKTpOyCcTaHOBKax?

Kakne pernameHTHbIE NPOBEPKN U PEMOHTHI 000PYAOBaHNS BKIOYAOTCS B
rpadouk NnaHoBoO-NpeaynpeanTenbHOro peMOHTa aNeKkTPoobopyaoBaHNA?

Kakvne Buabl nnakaToB NPUMEHAKTCA B SJ'IeKTpOYCTaHOBKaX?

MexaHn3m OeNCTBUA ANEKTPUYECKOro ToKa npu criy4yanHoM NPUKOCHOBEHWUU
B anekTpoyctaHoBkax o 1000 B?

MexaHn3m OencTBUA 3NEeKTPUYECKOro Toka npu cryvyamHomM NPUKOCHOBEHUN
B 9NneKTpoycTtaHoBKax Bbilie 1000 B? 37
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Bonpockl 4nsg camonpos
11.  OT Kakux (akTOpoB 3aBUCUT CTerneHb OEeUCTBUS 3ne
YyesioBeka npw criydamHoM NPUKOCHOBEHMN K TOKOBEAYLLVM qac@

12. Kakme nokasartenum cTaTUCTUYECKOro MeToda aHanusa TpasmaTmM
NCIOJ1b3YHKTCA Ha I'IpaKTI/IKe’)

13. Kakou yoernbHbI BEC COCTaBMAT 3MeKTPUYeCcKMe TpaBMbl B CMEPTESIBHO
OAO «PX[» B 2012 roay?

14. Kakas opraHusaumoHHas Mepa Ha Baw B3rmngn YCTpPaHUT CMepPTENbHbIA TpaBMaTu3m
anekTpnyeckon Tpasmbl B OAO «PXX[O»?

15. Kakne cuctembl 3awmMTHOro 3aHyneHnss TN B aneKTpoyCcTaHOBKax NepeMeEHHOro Toka Ao
1000 B Bbl 3HaeTe 1 nx OCHOBHbIE OTNINYNA?

16. B yeMm cocToAaAT OCHOBHbIE 3aLUUTHbIE OYHKLUMM 3aLUNUTHOIO 3aHyfeHns?

17. B 4eM COCTOAT OCHOBHbIE 3alUUTHbIE OYHKLMN 3aLLUTHOIO 3a3eMeHNA?

18. OCHOBHbI€ KIlacCbl UCMOSHEHNA SKCMNyaTUPYEMOro afiekTpoobopyaoBaHna?
19. OCHOBHbI€E KIlacCbl UCMOMHEHNS BbIMYCKAEMOro afiekTpoobopyaoBaHus?

20. Yo cobown npeacrasnseT ncnonHeHne obopynosaHus | knacca?

21. Yrto cobown npeacraensieT ncnonHeHne obopynosanus Il knacca?
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