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BBenenue

Ceronusi co3gaHue YCJIOBUM IJIsl JKM3HU 4YEJIOBEKAa HEBO3MOXKHO MPEJACTaBUTH
0e3 mNOpUMEHEHUsS YCTPOMCTB, MaIIMH MW  OOOPYIOBaHMS, HCIOIb3YIOIINX
ANEKTpUYECKyto JHepruto. C KaXJIbIM TOJOM MPOUCXOAUT POCT MPUEMHUKOB
ANEKTPUUYECKOW DJHEPrUM B TMPOMBIIIJIEHHOCTH M CEIbCKOM  XO35MCTBE, Ha
TpPaHCIOPTE, a TAKXKe B OBITY, U B KOMMYHaJIbHOM X03siiicTBe. [llupokas OCTYIMHOCTH
U NMPUMEHEHUE AJIEKTPUUYECKUX YCTPONCTB B OMPEACIICHHBIX CIydasX GOpMHUPYIOT y
0N OmMOOYHOE  TMpEJCTaBICHHWE O  CTENEHW  OMACHOCTH  TMOPaKECHUs
ANEKTPUYECKUM TOKOM U CO3JAI0T MPEANOCHUIKA OIIMOOYHBIX JEUCTBUU TIpHU
BO3HHKHOBCHUH 3TOH OIACHOCTH.

OCOOEHHOCTBIO DJIEKTPOTPaBMATU3Ma SIBJIIETCS BBICOKAS CMEPTHOCTH IS
JIOJIC, KOHTAKTUPYIOIIMUMH €  DJICKTPONPUEMHUKAMU U TOTPEOUTEISIMHU
ANEKTPUUYECKON PHEPTHH. MHOTOJIETHHE CTaTUCTHUYECKHE JaHHBIC MOKA3bIBAIOT, UTO
YUCJIO TpPaBM, BBI3BAHHBIX JJIEKTPUYECKUM TOKOM, coctaBiser 0,5-1,0% obmiero
KOJIMYECTBAa HECUACTHBIX CllydaeB Ha mpou3BojcTBe. OQHAKO eclii paccMaTpHUBaTh
TOJIBKO CIIy4al CO CMEPTEJIbHBIM MCXOJIOM, TO WX J0JII cocTaBiseT 6oyee 15%, a B
sHepreTuke - 40%.

B »Tux ycrnoBusx 6oibllioe 3HAYCHUE MPUOOPETAIOT BOMPOCHI 3aAIUTHI JTIOJICH,
B3aUMOJICHCTBYIOIIMMHU  C  JJIEKTPONPUOOpPAaMH U DJICKTPONPUEMHUKAMHU  OT
OTIACHOCTH, KOTOPasi IPUBOJUT K MOPAKEHHUIO JIEKTPHUIESCKUM TOKOM.

Ilenpro HacTosIero Kypca sBiseTcs (OpPMUpPOBaHWE 3HAHWM IO BOIMPOCaM
AIEKTPOOE30NMaCHOCTH, KOMIIETCHIIMIA U YMEHUM ISl PEIICHUs] TPaAKTUUECKUX 3ajad,
CBSI3aHHBIX C YIIPABICHUEM M O€30MTaCHOCTHIO TPyAa Ha 0OBEKTaX, a TAK)KE Pa3BUTHE
y CTYISHTOB HAaBBIKOB JICATCIIBHOCTH TNPHUMEHEHHUS OPTaHW3alMOHHBIX U
TEXHUYCCKUX MEPOIIPUATHI U CPEJICTB B 00JIACTH JIEKTPOOE30IMaCHOCTH.

3amadeir Kypca SABISIETCS ~ O3HAKOMIICHHE  CTYJACHTOB C  SIBJICHUSIMH,
MPOUCXOSAITAMHU MPU BO3JACHCTBUH JICKTPUICCKOIO TOKA HAa OpraHMU3M 4YeJIOBEKa, ¢
METOJaMH PEIICHHUS 3a7a4d IMPOU3BOJICTBEHHON O0€30MacHOCTH, CHUXCHHUS YpPOBHS
ANICKTPOTPaBMATU3Ma M TPOQPECCHOHATBHBIX 3a00JeBaHUN, ¢ MEPONPHUATHIMHU TIO
MPEAYNPEIKICHHUIO AICKTPOTPAaBMAaTH3Ma Ha 00BEKTaX Pa3IMUHOIO Ha3HAYCHUS.

YyeOHass  OUCHMIUIMHA  HANpaBjieHA  HA  IOBBIIICHHE  TEXHHUYCCKOM,
T'YMaHUCTHYSCKOW M MPaBOBOM IMOJATOTOBKH BBITYCKHUKOB B 00JlacTH 0€30MacHOCTH
Tpyaa, Ha (OpMHUPOBAHHE y OyAYIIUX CIEIUATUCTOB YyBCTBA OTBETCTBEHHOCTH 32
JIUYHYIO ¥ KOJIJIEKTUBHYIO 0€30IaCHOCTH B MPOILIECCE TPYAOBOM AEATEIHHOCTH.

JlucuuninHa 0a3upyeTcs Ha 3HAHUSX, MOJYYEHHBIX CTYJICHTAMH MPU U3YYCHUU
COIMAJIBHO-KOHOMHMYECKUX (COIMOJIOTHS, (DU3UOJOTHS, OCHOBBI JKOHOMUYECKOM
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TEOpPUM), €CTECTBEHHOHAy4YHbIX ((pu3MKa, XUMUS, BbICIIas  MaTEMaTHKa),
o01enpodecCuOHAIBHBIX (MaTepuanioBeicHUE, TeXHUYECKast ACTETHUKA,
0€30MacHOCTh KU3HEACSITENIbHOCTH, HKOJIOTHS, S)PrOHOMHKA, Hay4yHash OpraHu3aius
TpyJa, UHXEHEPHas MCUXOJIOTHS) U CIIEHUATIbHBIX JUCHUIUIUH.

B pe3ynbTaTte u3ydeHus TaHHOTO Kypca CTYACHT JIOJKEH 3HATh:

1) MexaHu3M JAEMCTBUS ANEKTPUUECKOTO TOKA HA OPTraHM3M YelI0OBEKa, KpUTEpUU
ero 0e30I1aCHOCTH;

2) HOpMmaTuBHble TpeOoBaHMs O€30MMACHOCTM W  OXpaHbl Tpyda B
AIEKTPOYCTAHOBKAX;

3) CYLIECTBYIOUIME MEPONPUATUS M CPEACTBA 3allUThl OT BO3JEHCTBUSA
AIEKTPUUECKOr0 TOKA U COMYTCTBYIOIIUX €MY SIBICHHI;

YMETh:

4) 000CHOBATH MPEJIOKEHUS IO COBEPUIEHCTBOBAHUIO MEPOIIPUSATUN U CPEJICTB
3allUTBl OT TOPAXEHHUS OJJIEKTPUUECKUM TOKOM B cdepe mnpodeccuoHanbHOU
NS TEbHOCTH;

5) ¢opMmynaupoBaTh OCHOBHBIE TpeOOBaHMS K  3JIEKTPOOE30MACHOCTU
UCIIOJIb3YEMOT'0 AJIEKTPOOOOPYI0BAHNUS;

6) BnazgeTh HABBIKAMHM MCIOJB30BaHUS CPEACTB 3aIUTHI, HMCIOJIB3YEMBbIX B
AIEKTPOYCTAHOBKAX.



Cnmcoxk NPUHATBIX COKPALLCHUI

N — HyneBo# paboumii NPOBOAHUK

ABP — aBTOMaTtn4eckoe BKIIOUEHHUE PE3EpBa

AIIB — aBTOMaTH4e€CKO€ NOBTOPHOE BKIIOUYEHUE

APM — aBromaTu3upoBaHHOE pabouee MeCTo

BJI — Bo3nymHas nuHuA

KBJI — xkaOenbHO-BO3AYIIIHAS TUHUS

KJI — kabenbHast TuHUS

MOK — MexayHapoIHast JIEKTPOTEXHUYECKass KOMUCCUS

HTJl — HopMaTUBHO-TEXHUYECKAS TOKYMEHTALIUSA

OIIY — oTkpbITask NPpOBOAALIAS YACTh

I[TTO3II — npaBuia TEXHUUECKOW IKCILTYaTAIUU 3JIEKTPOYCTAHOBOK
norpeduTenen

ITYD — npaBuna ycTpoicTBa 3JIE€KTPOYCTaHOBOK

PE - HyneBOM 3a1IMTHBIN NTPOBOIHUK

PEN — coBmenieHHbIH HYJIeBOM pabounii U HyJI€BOM 3alTUTHBIN MPOBOIHUK

CHH — cBepXHU3KO€ HANpPSHKEHUE

CITY — cTOpOoHHSAS TPOBOJAIIAS YaACTh

CVII — cucrema ypaBHUBaHUS TOTEHIIUAIIOB

VY30 — ycTpoICTBO 3aIIUTHOTO OTKIIOYEHHUS

DY — snekTpoycTaHOBKA



TepMI/IHLI H onpeacJicHus1 OCHOBHBIX MOHATHH

JIeKTP00e30MaACHOCTh MPEACTABIIET COOOM CHCTEMY OpPraHU3allMOHHBIX U
TEXHUYECKUX MEPOMPUSATHI M CPEACTB, OOECHEUMBAIONIUX 3allUTy JOJAEH U
KUBOTHBIX OT BpPEJHOTO M OMACHOTO BO3JEHCTBUS DIIEKTPUUYECKOTO TOKa,
AIIEKTPUYECKON JYTH, DJIEKTPOMAarHUTHOTO TOJII M CTaTHYECKOTO JJIEKTPHUYECTBa
(T'OCT 12.1.009 — 2009). Ho »smekTpoOe30HMacHOCTh OOECIEUUBACTCS HE TOJBKO
ONpPENCTICHHBIMU  MEPONPUATUSIMU W CPEICTBAMH, HO  COOTBETCTBYIOIICH
KOHCTPYKITUEH, TEXHOJNOTHEH H3TOTOBICHHUS W COOTBETCTBYIOIICH OJKCIUTyaTaluen
AJIEKTPOYCTAHOBOK MOJTOTOBIEHHBIM 3JIEKTPOTEXHUYECKUM TEPCOHAIIOM.

daexkrpoyctanoBka (JY) — COBOKYINHOCTh MaIlllMH, amlliapaTtoB, JUHUN |
BCIIOMOTaTEILHOTO 00OpY/AOBaHMs (BMECTE C COOPYKEHUSIMH M IMOMENICHUSIMU, B
KOTOPBIX ~ OHM  YCTAHOBJICHBI),  MpeJHA3HAYEHHBIX  JJII  MPOM3BOJCTBA,

npeoOpazoBaHus, TpaHChHOpMaALUK, TMepenadd, pachpeicaeHuss dICKTPUISCKON
SHEPIUH U IPeoOpa3oBaHus €e B IPYyroi BH SHEPTHUHU.

[To HampsHKEHHIO AJIEKTPOYCTAHOBKH KIIACCU(MUIIMPYIOTCS: Ha HU3KOBOJIbTHBIC
HarnpspkeHrueM 70 1000 B u 21eKTpoyCTaHOBKM BBICOKOBOJIBTHBIC HAIPSKEHUEM
Beiie 1000 B. B cooTBeTcTBUU € 3TOM KilacCu(pUKAIIUECH TTOAXOABI K 00ECIICUCHHIO
AEKTPOOE30MaCHOCTH UMEIOT HEKOTOPHIE OTJIMUMSI.

JlelicTByIOIIasi 3JIEKTPOYCTAHOBKA - DY WM €€ 4acTh, KOTOPasi HAXOJIUTCS
NOJl HampsbKeHWeM, JM00 Ha KOTOPYIO HANpsKeHHE MOXKET OBITh  IMOJaHO
BKJIIOUCHHEM KOMMYTAIMOHHBIX anmnapaTtoB (IITO3IT).

JJIEKTPpUYECKAs CeTh - COBOKYIHOCTb IMOJCTaHLMM, paclpeaeanuTeIbHbIX
YCTPOMCTB, TOKOMPOBOAOB, BO3AYUIHBIX M KaOEJIbHBIX JIMHHUHA dJIEKTporepesad,
paboTarolux Ha ONpEeNeTIeHHOW TEPPUTOPUU, MpeAHAa3HAUCHHAs A Mepefadyu H
pacrpeneneHus 3JIEKTPUYECKON SHEPTUN.

ToxkoBenymas yactp JY — NPOBOJAIIAS YaCTh, PJIEMEHT 3JIEKTPOYCTAHOBKH,
pEeAHA3HAYCHHBIA 11 HETMOCPEICTBEHHOTO IMPOXOXKACHUS BJIEKTPUUECKOrO TOKa
(mpoBoma, Xuibl KaOejeil, TOKOMPOBOJbI, KOHTAKTHBIE OOJNTHI, KIEMMBbI, HOXHU
KOMMYTAaIlMOHHBIX aIiapaToB), HAXOJAIIMICI B TpoIllecce pabdoThl 1oj pabodnm
HampsDKEHHEM, B TOM 4YHCIe HyJIeBOM paboumii mpoBoguuk (HO He PEN —
MIPOBOJIHUK).

OtkpeiTas nposoasimasa 4actb (OIIY) - pgoctymHas 1 NPUKOCHOBEHUS
MPOBOsIIAs YacTh DY, KOTOopas B mpoliecce paboThl HOPMAIBHO HE HAXOIUTCS O]
pabounuM HaNpsHKEHUEM, HO MOKET OKa3aThCsl MMOJ] HAPSHKEHUEM TP MOBPEKIECHUU
OCHOBHOUM m3oysauuu  TokoBenymwux 4acteil. K OIMY ortHocar: kopmyca
ANMEKTPOOOOPYTOBAHUSA, KOXYXH TpaHCHOPMATOPOB, paMbl M KapKachl IIHUTOB,
0007109KH ¥ OpoHS Kabesel 1 T. 1.



Croponnsis nposoasimast yactb (CIIY) - npoBoasias 4acTh, HE SBIISIIOMIASCA
gacTbto JOY. K CITY OoTHOCAT: METaJUIOKOHCTPYKLMHU 3[JaHUMN, METAJUIMYECKUE TPYOBbI
OTOILIEHHUs, BOJOIIPOBOAA U T. II.

IIpsiMoe NPUKOCHOBEHNE — DIICKTPUYECKUN KOHTAKT JIFOAEH WU )XUBOTHBIX C
TOKOBEIYIIUMH YaCTAMH, HAXOJAIIUMUCS IO HAIIPSKEHUEM.

KocBeHHOe NPUKOCHOBEHHE — DJIEKTPUYECKHM KOHTAKT JIOJEH WIH
KUBOTHBIX C  OTKPBITBIMM  TNPOBOJSAIIMMM  YacTAMH, OKA3aBUIUMUCS  IIOA
HaIpsKEHUEM TIPU HOBPEXKICHUN U30SALNH.

JJIeKTPOOOOPYIOBAHME -  COBOKYITHOCTh  DJIEKTPUYECKUX  YCTPOMCTB,
OOBEUHEHHBIX  OOLIMMU  MpPU3HAKAMU W BBINOJHAIOMIUX  ONPEJEICHHOE
¢yHKUIMOHANIbHOE Ha3HaueHue. [Ipu3HakaMu 0ObEIMHEHUS B 3aBUCHUMOCTH OT 3aja4
MOTYT OBITh: Ha3HauY€HHE, HaNpUMEp, TEXHOJOrus (TEXHOJOTMUECKHH mpolecc
CBapKW); YCIOBUS TNPUMEHEHHs, HampuMep, YCJIOBHUS OKpyXXaromeil cpessl
(TponMYecKoe UCIOJIHEHME); NPUHAMJIEKHOCTh K KakoMy HHU Oyab OOBEKTY,
HaIpuMep, 3aBO/I, LIeX, YYaCTOK (Ky3HEUHOE 3JIEKTPOOOOpYyI0BaHKE) U T. II.

HanpsskeHue NMPUMKOCHOBEHHMS - HANPSHKEHUE MEXKIAY IBYMSI NMPOBOISAILIUMHU
YacTMH WM MEXAY MNPOBOJAIIEH YacTbl0 M 3€MJIEM MPU OJHOBPEMEHHOM
IPUKOCHOBEHUH K HUM YE€JIOBEKA WJIHN )KUBOTHOTO.

OxupaemMoe HamnpsikeHHMe TNPUKOCHOBEHHMSI -  HANpsDKEHHE  MEXAY
OJTHOBPEMEHHO JOCTYIIHBIMH IPUKOCHOBEHHMIO IPOBOISINMMM 4YacTsIMH, KOrJa
YeJIOBEK WJIM KMBOTHOE UX HE KaCaeTCsl.

IIlarosoe Hanpsi’KeHUe - HANPSHKEHUE MEXIY JBYMs TOYKaMU Ha ITIOBEPXHOCTU
3€MJIA, PACIIOJIOKEHHBIMM Ha PACCTOSHMM | M JIpyr OT Apyra, 4To IPHUHUMAETCS
JUIMHE I1ara 4eJI0BEKa.

YpaBHuBaHMEe TOTEHIHAJIOB - CHI)XCHHE PA3HOCTH  DIIEKTPUYECKUX
HNOTEHIHAJIOB  (DJIEKTPUYECKOTO HANPSDKEHMs]) MEXKIYy BCEMHM OJHOBPEMEHHO
AocTynHbIMH npukocHoBeHUto OITY cranmonapHoro snektpoobopynoBanus u CIIY,
BKJIOYass  METAUIMYECKUE  YacTH  CTPOMUTENIBHBIX  KOHCTPYKLMHM  3JaHMIA,
TETIOCHAOXKEHUsI, BOJOCHAOKEHUS M BOJOOTBEIEHHUS, IIYTEM COEAUHEHUS ITHX
4acTeu Apyr ¢ APYrOM IPH MOMOIIH IPOBOJHUKOB.

3amuTHOEe YypaBHUBaHHE IOTEHUHAJNOB - YPaBHHUBAHME IOTEHIMAJIOB,
BBINOJIHSIEMOE B LEJIAX 3JIEKTPOOE30IacHOCTH.

BeipaBHUBaHMeE MOTEHIUAIOB - CH)KEHHUE Pa3HOCTU IMOTEHIMANIOB (I1aroBoro
HaIlpsDKEHWS]) Ha IOBEPXHOCTHM 3€MJIM WIM T1Oja IpU IOMOIIM 3allMTHBIX
IIPOBOJHUKOB, IIPOJIOKEHHBIX B 3€MJIE€, B IIOJy HWIM HAa HX IOBEPXHOCTH H
IIPUCOCANMHEHHBIX K 3a36eMJBIIOIIEMY YCTPOMCTBY, WIM IYTeM IPUMEHEHUS
CIIEHUAIIBHBIX ITOKPBITUHN 3€MJIH.

3a3eMuIeHMe - IPETHAMEPEHHOE JIEKTPUUECKOE COEIMHEHNE KAKON-TH00 TOUKH
CeTH, 3JIEKTPOYCTAaHOBKM WIM OOOpYHOBaHHSA C 3a3eMISIOUINM ycTporcTBOM. I[lo
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cBoeMy (YHKUHMOHAJIBHOMY Ha3HA4YeHHIO ObIBaeT: 3alllMTHOE, pabouee U
MOJTHUE3AIIUTHOE.

3amuTHOEe  3a3eMJleHMe -  3a3eMJICHHE,  BBINOJHSIEMOE B IIEMAX
AeKTpoOe30NacHOCTH, Hampumep, 3azemieHue kopmyca (OITY) snexkTpoycTaHOBKH.
KoHCTpYKTHBHO OBIBae€T UCKYCCTBEHHBIM MJIH €CTCCTBCHHBIM.

Pabouyee (PpyHKHHOHAIBLHOE) 3a3eMJIEHHME - 3a3€MJICHUE TOYKH WM TOYEK
TOKOBEIYIIUX YaCTeH AIEKTPOYCTAHOBKH, BBIMIOJHSAEMOE NJisi oOecrneueHus: paboThl
ANIEKTPOYCTAHOBKH (HE B LIEJAX DJIEKTPOOe30macHOCTH). To €CTh MJii HOPMaJbHOTO
(YHKIIMOHUPOBAHUS 3JICKTPOOOOPYIOBAHUS U DJICKTPUUYECKUX CETeH, Hampumep,
3a3eMJIEHUE HeUTpan OJTHOM 13 0OMOTOK CHIIOBOTO TpaHC(hopMaTopa.

3amuTHOE 3aHyJieHHe B JJIEKTPOYCTAaHOBKaxX Hampsi:kenuem 10 1 kB -
peHaAaMEPEHHOE COSMHEHNE OTKPBITHIX MPOBOMASAIIMNX YacTEeH C TIyX03a3eMIICHHON
HEWTpanpl0 TeHepaTopa WIH TpaHchopMaropa B CeTsIX Tpexda3zHOro TOKa, C
IITyX03a3eMJICHHBIM BBIBOJIOM UCTOYHHMKA OJJHO(A3ZHOTO TOKA, C 3a36MJICHHOM TOUYKOH

HNCTOYHHKA B CCTAX IIOCTOAHHOI'O TOKa, BBITIOJITHACMOC B nesx
3JICKTpO6630HaCHOCTI/I.
3aHII/ITH06 ABTOMATH4YCCKO€ OTKIKNYECHHUEC IIMTAHUHA - aBTOMATHYCCKOC

pa3MbIKaHHWE 1EMH OJHOTO WM HECKOJbKUX (Pa3HBIX NPOBOJHHUKOB (UM, €CIIH
TpeOyeTcsi, HyJneBOro paboyero MPOBOJHWKA), BBIIOJIHAEMOE B  IEAX
AIEKTPOOE30MaCHOCTH.

OcHOBHas1 M3O0JSIIUA - W30JISIIMA TOKOBEAYIIUX YacTed, obecreunBaromias B
TOM YHCJIE 3aLIUTY OT MPSAMOTO MPUKOCHOBEHHS.

JlonmoTHUTEIbHAS U30JISIIMS - HE3aBUCHUMAsl M30JISIIUSA B AJIEKTPOYCTAaHOBKAX
HamnpspkeHueMm 10 1 kB, BbIloHsAEMas JIONOJHUTEIBHO K OCHOBHOW W3OJISIIUU TS
3alUThI TPU KOCBEHHOM ITPUKOCHOBEHUHU.

JIBoiiHas M30JSIMS - U30JISILMS B DJICKTPOYCTAaHOBKAaX HampsikeHueM 10 1 kB,
COCTOSAIIAs N3 OCHOBHOM U JOIIOJIHUTEIHHON M30JIAIINII.

YcuiieHHAsi M30JSIIUASA - W30JSIIUSI B DJIEKTPOYCTAHOBKAX HampsbKEeHUEM 10 1
kB, oOecreunBaromnias CTENEHb 3aIUTHl OT IOPAKCHHS SJIEKTPUUYECKUM TOKOM,
PaBHOLIEHHYIO JBOWHOU U3OJISALUU.

Crepxnuskoe (masoe) Hanpsikeane (CHH) - HanpsibkeHue, He MPEBBIIIAIONIEe
50 B nepemennoro u 120 B nocTostHHOTO TOKA.
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I'maBa 1 [leiicTBUS 3JIEKTPUYECKOr0 TOKA HA OPraHU3M 4YeJI0BeKa

1.1 Oco0eHHOCTH AeiiCTBHA JIEKTPUYECKOI0 TOKA

OnHoil U3 0COOCHHOCTH HCIIOJIB30BaHUS 3JEKTPUUYECKOTO TOKA YEIOBEKOM BHE
3aBUCUMOCTU OT cdephl AEATETbHOCTH (IIPOU3BOJICTBO, CEIHCKOE XO3AMCTBO, OBIT)
SABJISIETCS €r0  OMacHOCTh. Hapsimy ¢ JApyrMMU  HETaTUBHBIMH  (DaKTOpamu
OKpYXalIIeld Ccpenbl OH 3HAYUTEIBHO ONPEACIsAEeT YPOBEHb TpaBMaThu3Ma Ha
00BbEKTax Pa3IUYHOTO YPOBHS U HazHaueHwus. [Ipu 3ToMm, mopakeHue dIEKTPUIESCKUM
TOKOM UMeEET CBOU crenupuieckue 0COOCHHOCTU, Ha KOTOPYIO BIUSET BEPOSITHOCTh
NoMajlaHus TOJ[ €ro JAeMcTBHEe, OCOOEHHOCTHU B3JEKTPONOPAXKEHUS M TOCIEICTBUSA
neiictBusi. K ocoOeHHOCTAM IEMCTBHS 3JIEKTPUUECKOr0 TOKA JJisi YeJIOBeKa ClenyeT
OTHECTH:

1. DnexkTpuuecKkuil TOK HE TPEAYNPEKIAET O CBOEM MPUCYTCTBUH, T.€. YEIIOBEK
HE B COCTOSIHUU JUCTAHIIMOHHO (0e3 creruaibHbIX MPUOOPOB) ONPEACIUTh HATUUNE
AJIEKTPUYECKOTO TOKa B JJIEKTPOYCTAHOBKAX, MPOBOJHUKAX, TOKOIPOBOJIAX.
DONEeKTpUUECKU TOK HEJNb3sl yBUIETh, MOYYBCTBOBATh, OOOHATh M TOITOMY IS
YeJioBeKa OH CTaHOBHTCS emé Oosnee omacHbM. K ToMy ke AeilcTBUE TOKa Bceria
BHE3AIIHOE M PE3KOE HAMHOIO IPEBOCXOJSIIEE MPOSBICHUE 3ALIUTHON pEAKIUH
yenoBeka. [Ipu 3ToM mpruodpecT UMMYHHUTET K TaKOMY (PU3MYECKOMY SIBJICHUIO KaK
AIEKTPUYECTBO JJIS1 YEIOBEKA HE SIBISETCA BO3MOKHBIM.

2. JleiicTBME TOKa MPUBOAMUT K COKpalleHuto Mblmi. [Ipu 3HaueHun Toka B
1,5 MA ero mpoxokJeHUE MO TEeIy 4YEJIOBEKA, XapaKTepU3yeTCsl MOKaJbIBAHUEM H
NOIIUITbIBaHKEM, a TIpu Oosiee 10 MA SBISIOTCA CyIOPOKHBIM M HEMPEOAOIUMBIM B
pe3yapTaTte, KOTOPOrO 4YEJIOBEK HE MOXET CaMOCTOSITEJIbHO OTOPBAThCA OT
BJIEKTPUYECKOM LU, 3aKPUYaTh WA OTOMTH OT MECTa MOPAKECHUS.

3. BO3MOXHOCTb  TIOJIYYEHHUS  MEXaHMYECKONM  TpaBMbl  BCJIEICTBHE
HEKOHTPOJIUPYEMBIX PEDICKTOPHBIX peaKIuii Ha JEHCTBUE IIIEKTPUUECKOTO TOKA.

4. BeposTHOCTH 3JEKTPOMOpakeHUs 0€3 HEeMOCPEACTBEHHOTO KOHTAKTa C
TOKOBEIYIIUMHU YacTsIMHU DY M 3JeKTpuUecKux cereil. Hanmpumep, nmpu nonaganuu B
30HY pacTE€KaHUs JIEKTPUUYECKOr0 TOKa (IIaroBO€ HAMpPsHKEHUE) WU uepe3 JeHCTBUE
AIEKTPUYECKOU ITYTH.

CornacHO pacCMOTPEHHBIM BBINIE OCOOCHHOCTSIM HCCIEOBaHUE B 00JIacTh
AIEKTPOOE30MaCHOCTH B IUIAHE BO3JCHCTBHUS DJIEKTPUUECKOTO TOKA HAa OPraHU3M
YEeJIOBEKAa HE MOXET OIHUPAThCA HA OSKCIEPUMEHTAIBHBIC JaHHbBIC, IOJYYEHHbIC
HEMOCPEACTBEHHO Ha OMbITax C J0AbMU. ONBITHBIE HMCCIEIOBAHUS MPOBOIATCS B
OTPaHUYEHHBIX CIIy4asX, KOrJa HET PeaibHOM OIMACHOCTH IS KU3HU U 300POBbS
YeJIOBEKa, Y4acTBYIOIIETO B HUX. [103TOMYy OCHOBHBIMM MCTOUHMKAMH WH(OpMAIUU
B 3TOM CJIy4ae SIBJISIOTCS:
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1. pe3ynabTaThl aHaNM3a 3JIEKTPOTPABM Ha MPOU3BOJCTBE, B OBITY, B CEIHCKOM
XO3SHCTBE;

2. cOoop craTUCTHYECKON MH(pOpMAIMK 00CTOATEIBCTB JIEKTPOTPABMUPOBAHHUS
U e€ aHanu3;

3. MaTeMaTH4YEeCKOE MOJEIMPOBAHME CUTYALM MOPAKEHHUS, pacyeT U aHAIU3
BEJIMYMH, BIUSIONIMX HA AJIEKTPONOPAKEHHUE YETOBEKa;

4. SKCHEpUMEHTbl Ha JKHUBOTHBIX, Y KOTOpPHIX OCOOEHHOCTH CepJeYHOM
NEeSTENbHOCTH, PeaKlys OpraHu3Ma Ha TOK U Macca Tena NpuOIuKeHbl aHaIOTHYHBIM
XapaKTepUCTUKaM YeJIOBeKa.

1.2 JlelicTBHE 3JIEKTPUYECKOI0 TOKA HA OPTaHN3M YeJIOBeKa

DJIEKTPUYECKUM TOK HAa OpraHuM3M YeEJIOBEKa OKa3bIBACT PA3JIMYHBIA U
HeratuBHbIM Xxapaktep. [Ipoxoas yepes3 Teno 4YeaoBeKa, TOK MPOU3BOAUT PA3IUYHOE
BO3JICCTBUE,  KOTOPOE  BBIpAXKAETCA B  TPEX  BHUAAX:  TEPMHUYECKUM,
ANEKTPOJIUTHICCKUM U OHOJIOTHUECKUM.

Tepmuueckoe aeiicTBHEe CBSI3aHO C OXXOTaMu OTACIBHBIX Y4YacTKOB Tela,
KOKHOT'O MOKPOBA, HArPEBOM OPraHOB, PACIOJIOKEHHBIX Ha MyTH TOKA, BbI3bIBAs HE
TOJILKO MOKPACHEHUS, HO U CEPbE3HBIC PACCTPOMCTRA.

DJIEKTPOJUTHYECKOE IeCTBHE TTPUBOAUT K U3MEHEHUIO (PU3UKO-XUMUYECKUX
CBOMCTB OpPraHMYeCKOW KUAKOCTH (KpoBU, JUMQBI, >KeM4d) M TKaHEHd mpu
NPOXOXKIECHUU DJIEKTPUUYECKOTO TOKa 4Yepe3 TeJNO uejoBeKa. IJTO OOYCIOBJIEHO C
OJIHOW CTOPOHBI C AJIEKTPOJIU30M, TO €CTh PA3JIOKEHUEM HOHOB BHYTPHUKJIETOUYHOTO
BEIECTBA, HUX OTJOXXEHUEM HA CTEHKAX COCYIOB U KIETOK, C JIPYroil CTOPOHBI
U3MEHEHHEM KOHIIEHTpAIlMd MOHOB C 0Opa30BaHMEM MECTHBIX MPOCTPAHCTBEHHBIX
3apsAI0B, TaK KaK BO3HUKAIOT pPa3IU4Us WX MOABMKHOCTH B (HOPMHUPYIOIIUMCS
AIEKTPUUYECKOM TOJIE.

Buonoruyeckoe naeiicTBMe TPOSBISACTCS B pa3ApakeHUHM W BO3OYKICHHUH
KUBBIX TKaHEW OpraHu3Ma, B HAPYIICHHWH €ro BHYTPEHHUX OHODJICKTPUUECKHUX
npoleccoB. BzanmosneicTBys, BHEIIHee IMOJie ¢ OMOTOKaMH YellOBeKa HapyllaeT
HOPMAaJIbHBIN XapakTep (YHKIHOHUPOBAHUS OpraHU3Ma.

Bo3nelcTBrs 3JIEKTPUUECKOTO TOKA HA OPTaHU3M YEJIOBEKA pa3JeiseTCs Ha J1Ba
BHJIa, HOCSIIHE JIOKAJIBHBIA U OOIINI XapaKTep:

1) MecTHBIC TOBPEKACHHUS OPTaHOB M TKAHCH;

2) o0IIHe AIEKTPOTPABMBI.

K MecTHBIM ITOBpEXIEHUSM OTHOCHT:

1) Oskorm TIPEICTABISIIOT COOOW  TMOBPEKICHHE TKAHEW  BCIICIACTBHE
MIPOXOKACHUS DJIEKTPUUECKOTO TOKA Yepe3 MECTO KOHTAKTa (KOHTAKTHBIE 0XKOTH) K
DV, Haxopsuielca MO HANpPsHKEHUEM M TEIUIOBOIO BO3JEHUCTBUSL AJIEKTPUUYECKOM
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Oyru (IyroBble 05KOTM) IPHU BOSHUKHOBEHHMH CIIyYalHBIX KOPOTKHMX 3aMbIKAaHUH WIH
MIOTIAIaHUE YEIOBEKa MO IEHCTBHE AIIEKTpHUeCcKoi Ayru (pucyHok 1.1).

NMoKpacHeHune KoXXu

//’" B obnacTu
A nospexaeHna

|

OXor nepsown cTeneHun
Ko»a KpacHas,
/— NPUCYTCBYIOT
A - \ BONAbIPU
/ . ‘é —_—

Pucynok 1.1 - DnekTpuueckuii 00T B pe3yibTaTe dJIEKTPOTIOPAKEHUS

#

2) DJleKTpHYecKHe 3HAKH (JJIEKTPUUECKHE METKH, DJIEKTPOMETKH) BO3HUKAIOT
B MECTaxX KOHTaKTa 4eJloBeKa ¢ TOKOBEAYIIUMH dacTaMu. OHU TPEACTABISAIOT COOOM
OMEPTBEBILIME YYAaCTKM KOXHM paszmepamMu 1—5 MM ceporo Wid >KENTOro LBETA.
DneKkTpudecKue 3HaKu 0e300JIe3HEHHBI, HO MPHU OOJBIIOM KOJMYECTBE OKa3bIBAIOT
CEPBhE3HOE BIMSIHUE HA 3I0POBbE YETIOBEKA.

3) MeTtanau3anusi Koxu (pucyHok 1.2) mpescraisier co00i MPOHUKHOBEHUE
NOJl KOXY MENbYalIIUX YacTHI[ MeTajjla BCIEJCTBHE WX pa3OpbI3rUBaHUA U
UCTIApEHUs] TIPU TOPEHUHU HJIEKTpuueckou nyru. Takas TpaBmMa HaOIIOgaeTCs TMPH
KOPOTKMX 3aMBIKAHUSIX B CETH, BbI3BaHA OTKIIOYEHUSMH PYOUIBHUKOB IO
HArpy3KoOM, 3aMEHOM TIpelloXpaHuTeslel u T.1. B pe3ynprare Koka MNOJIydaeT
crnenupUYECKyl0 OKpacKy - 3€J€HYI MpPHU KOHTAaKTE€ C MEJbI0, CHHE-3€JIEHYI0 - C
JATYHbIO, CEPO-KENTYIO - CO CBUHIOM M T. I. Ilpy Meramnuzanuu nopakaroTcs
OTKpPBITBIE YYACTKM TEJIa YEJIOBEKAa, HAIPUMED, JIMIO, PYKU. TakoW ydacTOK KOXKHU
MPUOOPETAET IMIEPOXOBATYIO MOBEPXHOCTh, a MOCTPAJABIINN OIIYIIAeT HANPSIKEHUE
KOKM OT PUCYTCTBUS B HEM HHOPOJHBIX TEIL.

4) JnexTpoodpranbmus (0T rped. ophtalmos - ra3) - BocnaJieHHe HAPYKHBIX
o0omoyek r7a3 (KOHBIOHKTHBBI, POTOBHIIBI) B  pe3yJdbTaTe  BO3JACUCTBUS
yIbTParONETOBOrO U3NydeHusl. Takoe BOCMaIeHHE BBIPAXKAETCS B MOSIBJICHUU PE3U
B IJla3ax, CJIE30T€YCHUHU, BPEMEHHOM ocjadieHuu 3peHus. OHO BO3HUKAET MpHU
OYyTOBBIX paspsaax B Bosayxe. llopaxenume paszBuBaercsa uepe3 4 dyaca mocie
o0JTydeHUsT M U3JICUYMBACTCS, KaK MpaBuio, B TeueHue 2—3 aHei. B Oomee TsHKENMBIX
CIy4astX TOpa)kaeTcss poroBas o000J0YKa, TPUBOIAIIAS K YXYAINICHUIO 3pPEHUS.
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3aIlII/ITa OT MOPAKCHUA oOecrieynBaeTCs INPUMCHCHUCM OYKOB CO CIICOHUaJIbHBIM
IOKPBITUCM.

d
|
}L

Pucynok 1.2 - Merannu3zanus KOy B pe3yJIbTaTe dJIEKTPOIOPaAKEHUS

K o6mmum anerporpaBMaM OTHOCSITCSI 3JIEKTPUUYECKHUE YAApbl. DIEKTPUYECKUN
yaap - 9To peduieKTopHasi peakiys HEPBHOW CHUCTEMBI YeJIOBEKa Ha DJIEKTPUUYECKUU
TOK, MIPOTEKAIONINil yepe3 ero Teno. [IposBiseTcss B HEMPOU3BOILHOM CYIOPOKHOM
COKpAILIEHUH MBI, HAPYIICHUH NEATeIbHOCTU CEPJICYHO-COCYJIUCTON CHCTEMBI U
OpraHoOB JIbIXaHMUS.

DNEeKTPUYECKUE YyAapbl MO CTENEHU TSHKECTU MOJAPA3ACISIIOTCA Ha 4YEThIpe
CTEIEHU:

| - cynoposkHOE COoKpallleHre MBI 0€3 TOTePU CO3HAHUS;

Il - cynopoxHOE COKpallleHHe MBIIII] C TOTepel CO3HaHUsA, HO 0e3 HapyIICHUS
JBIXaHUS ¥ pabOTHI CEP/IIa;

Il - moTepst co3HaHMs U HApPYIIECHUE CEPJIEUHOMN ESITENbHOCTH WU AbIXaHHUS, a
BO3MOYHO, TO U IPyrO€ BMECTE;

IV - xnmuHMYecKast CMEPTh, T. €. OTCYTCTBHUE JABIXaHUS M KPOBOOOPAIIEHUS.

Kinnauueckas cMepTh - 3TO MNEPEXOJHOE COCTOSIHUE OT JKM3HU K CMEpTH,
XapaKTEepU3yeTcsi OTCYTCTBUEM [IbIXaHUSI M OCTAHOBKOW cepaua. MakcumallbHOE
BpEMsl, KOTOPOE YEJIIOBEK MOKET HaXOAUTHCA B TAKOM COCTOSIHUM 4-5 MHUHYT, MOCIE
9ero MpPOIEeCC CTAHOBUTCS HE OOPATUMBIM U HACTYAaeT CMEPTh.
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1.3 ®dakTopsl, onpeeJsOUIUe TAXKECTDb 3JIEKTPOTPABMbI

DNeKTpOoTpaBMATU3M KaK SIBJIEHUE OOYCJIOBJIEHO COYETAaHHEM MHOI00OpPA3HBIX
¢akropoB. CTaTUCTMYECKHE JAaHHBIE MO3BOJSIOT  MOAPA3ACIUTH  MPUYHHBI
AIEKTPOTPABM Ha TEXHUUECKHE, OPraHU3al[MOHHO-TEXHUYECKUE U OPraHU3alMOHHBIE.

TexHuuyeckre MPUYMHBI, KaK TMPABUIO, CBSI3aHbl C HECOONIOJICHHEM B
ANEKTPOYCTAHOBKAX  TEXHUYECKHX  TpeOOBaHUU, HUMEIOT MECTO  J1e(PeKThI
M3rOTOBJICHUSA, MOHTa)a W PEMOHTAa, HECOOTBETCTBHEM CPEACTB 3allUThl U
MpUCIOCOOJIeHNI TpeOOBaHUSAM 0€30MacHOCTH, KPOME TOTO HEHCHPaBHOCTH DY U
CPEJIICTB 3allUTHI, B MPOIIECCE IKCILTyaTallMH; OTCYTCTBUE MAapKUPOBOK, OJIOKHPOBOK,
BPEMEHHBIX OTpakI€HUI pabOYuX MECT U JIp.

OpraHu3alMOHHO-TEXHUYECKUE TMPUYMHBI  CBSI3aHBl C  HECBOEBPEMEHHOMU
3aMEHOW HEUCIPAaBHOTO M YyCTapeBLIEro 000pydoBaHUsA, JOMYCK K pabore
00CTy’>KHBAIOIIETO MEPCOHAJNA, OUIUOKU MPU OTKIOYEHUH WM MOJaye HaIpsKEHUs
Ha OV, MOsBIEHHWE HABEJECHHOTO HAMNPSXKEHUS HAa JMHUSAX W O00OpYAOBAaHHH,
OOyCIIOBJIEHHOTO pa3MEUIEHUEM HUX BOJM3U JIMHUM BBICOKOIO HAMPSKEHUS,
BO3HMKHOBEHHUE HAINpsDKEHUs 00paTHOM TpaHChOpMalMKM CO CTOPOHBI MOTpedUTENnen
ANEKTPUUECKON IHEPTUHU, OTCYTCTBHE OIPAXKIACHUHN U MIJIAKATOB.

OpraHu3alMoOHHbIE TPUYHHBI CBSI3aHBI C HEJOCTATOYHOW KBanuduKanuen
nepcoHanga, HENpaBWIBHBIM  O(QOpPMIIEHHEM  HEOOXOJUMON  JOKYMEHTAallUH,
HECOOTBETCTBHEM PabOTHI U 3a/1aHUsI, HEKAYECTBEHHBIM HAJ30pOM BO BpeMsi paboThI,
HapyIlIeHUEM  MPOU3BOJICTBEHHONW  JMCIUIUIMHBI,  HECOOMIOACHUEM  MpPaBHII
ANEKTPOOE30MaCHOCTH U JIP.

DNEKTpONOpa)KeHUE 4YEJIOBEKa JIIOJEH 3JIEKTPUYECKHUM TOKOM BO3HHMKAET B
CIEAYIOIIHNX CUTYalHSX.

1. HemocpencTBeHHOE  NPUKOCHOBEHHE K  TOKOBEAYUIUM  4acTsIM
ANEKTPOYCTAHOBOK,  HAXOMAIIMXCSA  MOJA  HAmpshDKEHUeM.  OJTOT  cliydai
paccMaTpuBaeTCsi B  HOPMATUBHO-TEXHMYECKOW JIOKYMEHTAallMU KakK MpsSMOe
IPUKOCHOBEHHUE. JJEKTPONMOPAKEHUE MPOUCXOAUT B PE3YNbTaTE CIYy4YalHOIO
KacaHusl OrOJICHHBIX IPOBOJAOB (HalpuUMep, OOOpPBAaHHBIX WM HE H30JMPOBAHHBIX
BO3AYIIHBIX JIMHUW), KJIE€MM, HOXEH pa3beAUHUTENEH WIA HEUCHPABHOCTHU
UCIIOJIB3YEMBIX ~ 3JIEKTPO3aIUTHBIX CPEACTB (MEpYaTOK WJIM HHCTPYMEHTA).
PaccmarpuBaeMblil BUJ 3JEKTPOTPABM SIBJISIETCSI IOCTATOYHO PACHPOCTPAHEHHBIM Ha
IIPOU3BOJICTBE.

2. TlpuKOCHOBEHHE K OTKPBITHIM MPOBOJSIINM (HETOKOBEIYIIUM) YacTsim DY B
MOMEHT HapyLIeHUs H30JSUUU. OTOT Ciay4yaid paccMaTpUBAaeTCsi B HOPMATHBHO-
TEXHUYECKOW JOKYMEHTAIlMM KakK KOCBEHHOE IIPUKOCHOBEHHE. B HOpmanbHOM
pexume OITY He HaxoAsATCsA MOJ HANpPSKEHUEM U SBISIIOTCS O€30MacHBIMHU, HO B
pe3ysibTaTe aBapuiHON cHUTyaluu (ITOBPEXIAEHUM H30JSLMH, OOpbIBA W MaJCHUS
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NPOBOJIA HA OTKPBITHIC MMPOBOSAIINE YacT DY U JAPYTHe) OHU CTAHOBITCS OMACHBIMU
IUIsL YeJIOBEKa, TAaK KaK HaJIW4YUe HaIpsHKEeHUs Ha HTHUX YacTAX MPUBOAUT K
ANEKTPONOpakeHn0. Jloas TakuxX >JIEKTPOTPaBM OT OOLIEro HMX KOJIUYECTBA
COCTaBIIIET 0KOJIO 25 % Bcex MOpaskeHUM.

3. [IpeObiBaHME YeNOBEKA B 30HE PACTEKAHUS JEKTPUUYECKOTO TOKa (IIaroBOTO
HampsDKeHMs), BO3HHMKAIOIIET0 B pe3yJbTaTe  OJHOMNOJIOCHOTO  3aMbIKAHUS
ANEKTPUYECKOW CETM Ha 3eMIII0, Hampumep, MpU OOpbIBE M 3aMbIKaHUU (Ha3HOTO
MPOBOJIA HA 3€MJII0, PACTEKAHUH TOKA C 3a3€MJIMTENS, YAape MOJHUU B 3a3€MJICHHbBIE
00BeKTHI U p. JlaHHBINA BUJ NOpPaXEHUsI OTHOCAT K KOCBEHHOMY NMPUKOCHOBEHHUIO K
TOKOBEAYLIUM YacTsIM.

4. TlpubnmxkeHwe K OTKPBITBIM TOKOBEIYIIUM YaCTAM 3JEKTPOYCTAaHOBOK,
HaXOASAIIMXCA TMOJ] HampsDKeHHWEM, Ha HEIONYyCTUMO OJIM3KOE PacCTOSHHE.
JlommycTuMbIE ~ pacCTOSIHUSL /10  TOKOBEAYUIMX  YacTedl  3JIEKTPOYCTaHOBOK,
HaXOASAIIMXCA MOJl HampsbKeHueM perjameHtupyercsa IlpaBunamu mo oxpaHe Tpyna
Opu  SKcruryatauuu 3iekrpoyctaHoBok (IIOT3D). Hampumep, paccrosHHE OT
pabOTHUKOB U NMPUMEHSIEMbIX UMH MHCTPYMEHTOB 710 ToKoBeaymux yacteit BJI go 1
kB u snekrpoycraHoBok Hampspbkenuem 1-35 kB gomxHO ObiTh He Menee 0,6 M.
DNEKTPONOpaKeHNE MPOUCXOJUT 32 CUET MPOOOSI BO3IYIIHOTO MPOMEKYTKA MEKIY
YeJIOBEKOM M TOKOBEAYIIMMHU YacTAMHU. UeJOBEK MOJKIIOYAETCS B AJIEKTPUUYECKYIO
[eNb 4Yepe3 DJIEKTPUUYECKYI0 NYyTY, MPH 3TOM MOPaKEHHWE HOCUT OoJiee TSKEIbIN
XapakTep, BbI3bIBAasl OOMIMPHBIE OKOTM Tejla, HapyIIeHHE CTPYKTYpbl TKaHEH
BHYTPEHHUX OpPraHOB M OKaHYMBAIOTCA CMEPThIO TmocTpaaasuiero. Cuexyet
OTMETUTb, YTO JAHHBIA BHJ TOpaXKeHUs HAOIIOJAETCS MPEUMYIIECTBEHHO B
ANEKTPOYCTAHOBKAX BBICOKOTO HAIIPSIAKEHUS.

JleficTBHE BIEKTPUYECKOTO TOKA HA OPraHU3M YEJIOBEKAa II0 CPABHEHUIO C
JIPYTMMH HETaTUBHBIMHU (DakTOpaMu OKpYyXKaroleld cpeabl, Hampumep, LIyMOM,
BUOpale u T. I, UMeeT OoJiee crnenuduUecKkue OCOOCHHOCTH, HapyIlIas ero
HOpMaJbHOE JKU3HEHHOE (YyHKIMOHUpOoBaHHE. [Ipu »TOM XapakTep M TIKECTb
NOPAKEHUI 3aBUCHUT OT pa3IMYHBIX [apaMETPOB BJIEKTPUUECKOr0 TOKa H
AIEKTPUYECKONW CETH, KIMMATHYECKUX YCJIOBHUM, WHAMBUAYAIBHBIX OCOOCHHOCTEU
OpraHu3Ma YeJIOBEKa, CXEMbl €ro BKJIIOYEHUS B JJIEKTPUYECKYID CETb W JIp.
PaccMOTprM OCHOBHBIE IapaMeTpbl, BIMSIOINIME Ha JIIEKTPOIOPAKEHUE, Oonee
mopoOHO.

1.3.1 BetuunHa 3JIeKTPUYECKOT0 TOKA

Benmnunna Toka (cuia TOKa), MPOXOJsIasi 4epe3 TeJl0 YeJIOBEeKa, SIBISETCS
[JIABHBIM [MapaMeTpOM, ONPENETSIONUM (PU3HOIOTHUECKOE JEUCTBUE, TAXKECTh
MOPaXEHUST M €ro MOCIECTBUS IS KUBOTO opranm3Mma. M dem Oospiie BenmunHa

TOKa, IIPOTCKAIOMICTO Y€PE3 YCII0BCKA, TEM 0osee TsoKeas QJICKTPOTpaBMa.
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Paznuuarot crneayronue 3HaUeHUSI TOKa B TEOPUH AJIEKTPOOE30MacHOCTH.

Be3onacHblii TOK - 3T0 TOK BenuunHOM MeHnee 50 - 75 MKA (mepemeHHBIN S50
I'm) u 100 - 125 MKA (TOCTOSIHHBIN), MPOXOASAIIUN Yepe3 TeJO YeJIOBeKa MO MyTH
pyKa - pyKa WIM pyKa - HOTH JJIMTEIbHOE BpPEMs U HE BBI3bIBAs PacCTPOICTB
opraHusmMa.

OumyTHMBIH TOK - 3TO MEPEMEHHbIN TOK BeauuuHou nopsiaka 1 MA (0,5 - 1,5
MA) ¥ TOCTOSHHBIM TOK 5 - 7 MA, BbBIBBIBAIOIIMM Hauyago (PU3HOIOTHUECKUX
OIYIICHUH y YesnoBeka. Kak mpaBuiio, olryiieHue NposiBISIETCS. B BUJE Cl1a00To 3y/1a
1 JIETKOTO TOIIUIbIBaHUS (TIOKAIbIBAaHUS) KOHEUHOCTEH (Hampumep, naibles). [Ipu
yBEJIMYEHUU TOKa OIIYIIEHHWE 3yAa PacHpOCTpaHSETCs Ha JpPyrue 4YacTu Tena
(HanpuMep, 3aIsACThs), a 3aTeM MOSBIISIFOTCS MTEPBBIC JICTKHE CYAOPOTH B MPEAIICYbE
(oT 3amscTes 10 JOKTeBOro cycrapa). Ilpm Toke 4 - 6 MA cCymoporu MOryT
PacIpOCTPAHUTHLCS HA BCIO BEPXHIOK YacCTh PYKH, OJTHOBPEMEHHO BO3HUKAET 00Jb, U
najabllbl PYKA HEMPOU3BOJBHO HAYMHAIOT CXKHUMAThCA. UTOOBI paszkaTh PyKy H
OCBOOOJIUTHCS OT IEUCTBUS TOKA, TPEOYETCS MPUIIOKHUTh YCUIIHE.

Heornyckaommii (yaep:kuBawuuii) Tok - 370 Tok cBbime 10 - 20 MA (50 —
80 MA), BBI3BIBAIONIMN HENPOU3BOJIBHBIC COKPAICHHWS MBI (CYIOpOTH), B
pe3ybTaTe KOTOPOro YeJOBEK HE B COCTOSSHUM CaMOCTOSITENTbHO BBINTH M3 KOHTAKTa
C DJIEKTPUYECKON MEenbl0 (HArpuMep, pazkaTh PyKy, OTOPOCUTH MPOBOJ, OTOUTH OT
MecTa TOopa)KeHHs, MOoJaTh 3BYKOBOW curHai U T. 1.). HecmocoObHOCTh 1M03BaTh Ha
MOMOIIb CBSI3aHa C CYIAOPOKHBIM COKpAIICHHEM MEXPEOEPHBIX MBI TPYIHON
KJIETKU U cra3MoM JauadparMbl. A BOT NPU BO3JEUCTBUM MOCTOSIHHOTO HAIPSKEHUS
HEOTHYCKAIOIMIMX TOKOB KaK TaKOBBIX HE CYIIECTBYET, a YEJOBEK MOKET
CaMOCTOSITEJIbHO OTOPBAaThCS OT TOKOBEAYUIMX YacTel. 3a MOPOr HEOTIYCKAIOUIErO
TOKa B O3TOM CJy4yae IPUHUMAETCS TOK, MPU KOTOPOM YEIOBEK B COCTOSHUHU
BbIIEpKATh 0OJIb, BO3HHUKAIOIIYI0O MOMEHT OTPbIBA PYK OT TOKOBEAYIIMX YacTen
ANEKTPOYCTAHOBKH.

OUOPpWILIIAIUOHHBINA (YCJIOBHO CMEPTEJIbHBIN) - 3TO TOK BEJIUYUHOU CBBIIIIE
100 MA (300 MA), okaspIBarolIde pa3apakaroliee JCHCTBHE HAa MBIIIIBI cepAala U
BBI3BIBAIOIINE €T0 HEpPUTMHYHOE cokpamienue (pubpmmianuio). Dubpumidmnms
MpEACTaBIsAeT Cco00Ml  OecrmopsmovHble (XAaOTUYHBIE) COKpPAIICHHUS BOJIOKOH
CepleyHON MBIMIBI (MUOPUOPUIUT), B PE3YJIbTaTe HYETO BMECTO CHHXPOHHOTO
COKpalIeHUs MUOKapAa KeIyJT0YKOB (MBIIIL Cep/lla) HAUUHAIOTCS Pa3pO3HEHHBIE U
XaO0THYHbIE TMOAEPTUBAHUSL €r0 OTAENIbHBIX BOJIOKOH. OIHOBPEMEHHO C HayajioM
GUOPHMIUIAIIMK TIPEKPANIAIOTCS IYJIbCAIMA CEePJlla M TIOTEPSBIINE CIIOCOOHOCTHh K
COKPAIIICHUIO JKETyIOYKH TIEPEeCTA0T BHIOPAChIBaTh KPOBb B A0PTY, UYTO MPUBOJUT K
noiHoMy (M HeoOpaTMMOMY)  HApPYIIEHHIO  CHUCTEMbl  KPOBOOOpaIlleHUS.
OUOPMIUIAINI0 MOXET TMPEKPATUTh W BOCCTAHOBUTH CHHXPOHHOE COKpAIECHUE
MBIIIEYHBIX BOJIOKOH (CHUHYCOBBIA PUTM) MyTEM MOLIHOTO pa3psiia JIEKTPUUYECKOTO
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TOKa (9eKTpuueckas JaepuOpmuAnMs) WIM PE3KUM yAapoM MO TIpyJauHe
MocTpaaaBuiero (MpekapauaibHbIN yaap).

[log BausiHUEM »BJieKTpUYECKOoro paszpsga (AehuOpuIUISIIMU) HACTYyMaeT
OJIHOBPEMEHHOE (COTJIACHOE) COKpAallleHUE BCEX BOJOKOH CEpPJIEYHON MBIl -
CEepJilie BO3BPAIIAETCS B MCXOIHOE COCTOSIHME M IOCJE€ YEro HauMHaeT paboTaTh B
€AMHOM pHUTME (B HEKOTOPBIX CIydasX camMocTosATeabHO). OHAa MPOU3BOAMUTCS C
MOMOIIIbIO CrelnaabHOro ammnapara (reduOpunisTopa), KOTOpPBI oOecrevYnBacT 3a
CUeT pa3psAa KOHJIEHCATOpa IMPOXOXKIEHUE KpaTKoBpeMeHHOro (okoio 10 mc)
uMITyJbca moctostHHoro Toka (15 - 20 A, 3 - 4 xB) uepe3 rpynHylo KIETKY
oCTpagaBlIeTo.

[IpexapananbHblil yaap (MexaHuyeckas AeQUuOPUIUISINS) MPEeACTaBIAeT cO00M
PE3KUil ynap KyJakoM MO T'pyAHHE NOCTpaJaBUIero, HOCUT 3P HeKT AepuOpUIISIUY.
Yaap HaHOCAT KyJaKOM B TOYKY, PACHOJIO)KEHHYIO Ha HWXXHEH cpelHed TpeTu
IPYAMHBI, HAa 2 - 3 CM BBbILIE MEYEBUHOTO OTPOCTKA, KOTOPBIN JAOHKEH MOCTYKHUTh
TOJTYKOM K 3aITyCKy OCTaHOBUBIIETOCS CepAlla.

JletanbHbIH (CMepTeabHBIN) TOK - TOK BETUYMHON CBbIIIE 5 A (TIepeMeHHBIH
WIH TOCTOSIHHBIN), IPUBOJUT K HEMEJJICHHOW OCTaHOBKE CEpJilla, MUHYSI COCTOSTHUE
bubpussiuu. [lon neficTBueM Toka MPOUCXOAUT OJJHOBPEMEHHOE COKpaIIeHUE BCEX
BOJIOKOH CEPJICUHOM MBIIIIIBI, TOCJIE 3TOT0 OHU OCTAIOTCS B COCTOSTHUU HEOOpaTUMOM
napajiu3alui.

Jnst  Gonpiiol uHGOpMaTUBHOCTH B Tabnmuue 1.1 mnpuBeneHsl 3HAYCHHS
ANEKTPUUYECKOTO TOKA U XapaKTep UX BIUSHUS HAa OPTraHW3M YEJIOBEKa.

JlonycTrMble 3HAYEHHS] TOKOB M HANPSKEHHM, IPU KOTOPHIX YEIOBEK MOKET
CaMOCTOSITETbHO OCBOOOAMTBHCS OT AJIEKTPUYECKOM IeMu, TMpeACTaBICHbl B
HopMatuBHOM Aokymente ['OCT 12.1.038-82. «3nexrpobe3onacHocTs. [IpeaenbHo
JNOMYCTHUMbIE 3HAYEHUSI HANPSHKEHUU MPUKOCHOBEHUS WU TOKOBY». ODTOT CTaHAAPT
YCTaHABIIMBAET MPEAEIbHO AOMYCTHUMbIE 3HAUYECHHS HAIPSIKEHHS MPUKOCHOBEHUS U
TOKOB TIPH aBapUilHOM (KpaTKOBPEMEHHOM) pEeXHUME pabOThl 3JIEKTPOYCTAHOBOK
HanpspkeHueMm 10 1000B ¢ riyxo3a3zemMyieHHOW WM U30JIMPOBAHHOM HEUTpAIbIO U
Boiie 1000 B ¢ uzonupoBanHoii HewTpansio (Tabmuma 1.2). [IpeacTaBieHHbIe HOPMBI
UCIIOJIB3YIOTCSI TPU IPOEKTHUPOBAHMS 3JIEKTPO3AIIMTHBIX MEPONPHUITHI, pacdera
[IapaMEeTPOB 3AIUTHBIX YCTPOKUCTB (HAIlpUMeEp, CONPOTHUBIICHUSI 3a3€MIICHHS, YCTABOK
ABTOMAaTUYECKUX BBIKJIFOYATENEH U T. I1.).
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Tabmuua 1.1 — Xapaktep BO3IEHCTBUS JNEKTPUUYECKHMX TOKOB PA3TUYHOM
BEJIMYMHBI HA OPTaHU3M YEJI0BEKa

Tok, MA

[lepemennsiii Tok (mpu yactore 50 ')

IlocTOgHHEBII TOK

06-15

Hauano ourymenus - ciaOslit 3y,
MOIUIIBIBAHUE KOXKH

He omymaercs

2-4

Hauano 00JIeBBIX OIIYIIICHUH.
Omymenne TOKa pPacIpOCTPaHSETCS U
Ha 3aIIICThE PYK, CJIETKa CBOJNUT PYKY

He omymaercs

bosnieBble olIylIeHUsT yCUIUBAIOTCS BO
BCEM KHUCTU PYKH, CONPOBOKIAACH
cyoporamu

Hauanmo omymieHuss - BII€YaTJICHUE
HarpeBa KOXu

CunpHple 0O W CYJOpPOTH BO BCEW
pyke. Pyku TpyaHO, HO e€IIe MOXKHO
OTOPBATH OT MPOBOJSIINX YaCTEN

Ycunenue omyeHns Harpesa

10-15

EnBa mepenocuMeie 6o BO BCEH pyKe.
Pyky = HeBO3MOXHO  OTOpBaTh  OT
MPOBOISAIINX YacTEH

Ewe Gonbliee ycunaeHue HarpeBa

20 - 25

Pyku Mapaanu3yroTcs MTHOBEHHO,
OTOpPBATBCS OT TMPOBOJAAIIMX YaCTEH
HEBO3MOJKHO, JbIXaHUE 3aTPYJHEHO

He3nauurenbsHOE
MBI PYK

COKpalICcHHe

25 -50

Ouenb cunpHas 00Jb B pyKax U Tpy.u.
JlpixaHue kpaiiHe 3arpyaHeHo. Moxer
HACTYIUTh apajany JbIXaHUsS ¢ NOTepeu
CO3HaHUS

OmryieHue CUIIbHOTO Harpena, 001
u cygoporu B pykax. CyIopokHbIe
COKpAILEHHUS MBIIIIL

50 - 80

Jpixanue napanu3yeTcs yepes
HECKOJIBKO CEKYH]I, Hapyliaercs pabora

cepana

3aTpyqHEHO JbIXaHHWE, COKpAICHUE
MBIIII] B MOMEHT OTphIBa PYK OT
LETH

80 - 100

Oubpunnanus cepama, uepes 2-3¢
napainuy Jpixanus. KiimHudeckas cMepTh

Hapam/lq AbIXaHUA IIPU TJINTCIBHOM
IMPOTCKAaHNHN TOKaA

300

OuopuIIAIUS ~ cepllla U Mapagud
JBIXaHUS 32 MEHBIIIEE BPEMs

OuOpUIIAIIUS cepria

Tabmuma 1.2 - TlpemenbHO AOMYCTHMBIE 3HAYEHHUS TOKOB M HANpPsHKCHUUN
NPUKOCHOBEHUSI TIPU ABAPUMHOM PEXKUME MPOU3BOJACTBEHHBIX 3JIEKTPOYCTAHOBOK
(mpum wactore 50 I'm)

Hponomkurenshocts | o4 | 0o | g3 | 04 | 05 | 06 | 0,7 | 0,8 | 0,9 | 1,0 | CBPe
BO3JENUCTBUS, C 1,0
Hanpsoxerue 340 | 160 | 135 | 120 [ 105 | 95 | 85 | 75 | 70 | 60 | 20

IIPUKOCHOBEHMUS, B

Tok, MA 400 | 190 | 160 | 140 | 125 | 105 | 90 | 75 | 65 | 50 6
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1.3.2 ConporuB/ieHue Tesia YeJ0BeKa

DNEeKTpUYECKOE CONMPOTHUBICHHE Teja YeloBeKa - (akTop, BIMSAIOMIMANA Ha
BEJIMUMHY TOKa, IPOXOSIIIETO Yepe3 TeNO YeJIOBeKa B MOMEHT 3JICKTPOMOPAKCHHUS.
YeM MeHBIIE COMPOTHUBICHUE DIEKTPUYECKOMY TOKYy, TeM Ooyiee TspKesee
ANEKTPOTpaBMa.

DKkcnepuMeHTaIbHbIe HccaenoBanus [1] mokas3aiu, 4To KOXKHBIM MTOKPOB, KOCTH,
KHUPOBasi MPOCIONKA UMEIOT 3HAYUTEIBHOE CONMPOTHBIICHUE DJIEKTPUUYECKOMY TOKY,
KOTJIa KaK MBIIIIEYHAas TKaHb, JUMQa, KpOBb, BHYTPEHHHE OpPTaHbI (CepAle, eYCHb) U
HEpBHBIE BOJIOKHA - MAJIOE.

KoxHbIii TOKpPOB 4eJIOBEKa COCTOUT H3: HapyxHoro (dmuaepMmuca)
BHYTPEHHETO (IepMbl). DIUACPMHC BKIIOYACT HECKOJIBKO clioeB. CaMblil BEpXHUH -
pPOTOBOM CJIOW, TpencTaBisieT coO0OiMl psijl, HACIOEHHE OpPOroBeBIIMX KieToK. OH
JUIIEH KPOBEHOCHBIX COCY/IOB U HEPBOB, SBIISETCS CIIOEM HEXKHUBOHM TKaHH, TOJIIIMHA
ero konebnercs B mpenenax 0,05 - 0,2 MM B 3aBUCHMOCTH OT ydacTKa Tejla H
SIBIISIETCS. OCHOBHBIM TIPETIATCTBUEM JUISI TPOXOXKICHHUS TOKa B CHIIYy BBICOKOTO
3HaueHHs yjienbHoro comportusieHus (3:102 - 10 Om'm). Bricokoe 3HaueHHE
COIIPOTHUBIICHHSI KOKHOTO TIOKPOBA YEIOBEKAa MOXKHO CPaBHUTH C COMPOTHBICHHEM
xopomux  gaudniekTpukoB.  [lomHoe  comporuBieHue Tena  yenoBeka  (Z)
NPEJICTABIISICTCd B BUJE DJICKTPUUYECKON CXEMbl 3aMelIeHHs, MPEACTABICHHONW Ha
pucytke 1.3, 1 MOXeT ObITH onpezeneHo mo dpopmyie [6]:

4R (R, +R,,)

2 22
1+ R 0o°C
rae  Rsi, Rq - aKTUBHBIE COCTaBIISIIOIIME COMPOTUBIICHUS BHYTPEHHUX OPraHOB U
KOXU COOTBETCTBEHHO,;

Z = R %, (1.1)

6H

@ - YTII0Bask 4acTOTa MEPEMEHHOTO TOKa;
C - snextpuueckas emMkocTh (mopsaka 100—150 mx®), obpa3oBaHHas 3a cUET
TURIIEKTPUYECKUX CBOMCTB KOXKHOTO TTOKPOBA.
ol
C C

| ||
I R ox I

Ty Rx Rt ">

Pucynox 1.3 - DkBuBajeHTHas JJEKTpUUYECKas CXeMa CONMPOTUBICHUS Tela
yenoBeka: C - EMKOCTh, co3/1aBaeMasi TEJIOM YEJIOBEKa U MPHIOKEHHBIM JIEKTPOIOM;
R« - aKTUBHOE COMPOTUBIIEHUE KOXHU; R4y, - COMPOTUBIIEHNE BHYTPEHHUX TKAHEH.
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IIpy cyXxoi HENMOBPEKAEHHOU KOXKE COIPOTUBIICHUE TEJIa YEIOBEKA COCTABIIAET
or 3 1o 100 kOM ¥ 3aBUCUT OT UHIUMBHUAYaJIbHBIX OCOOECHHOCTEW YesoBeka (Imoa,
BO3pacTa, CTENEeHH OrpyOeHUsi BEPXHEro CcJIos KOXHU), a TakKe IapaMeTpoB
ANEKTPUYECKOr0 TOKa (HampspKeHHs, 4acToTbl Toka). Ilpm 3TOM compoTuBieHue
MOJIKOKHBIX TKaHeil (BHYTPEHHUX OPraHoB) y BCEX JIOACH MPaKTUYECKH OJMHAKOBO
u cocrasisieT B cpegaeM 600 - 800 Owm.

[Ipy m3MepeHUHu TOKOB M HANpPSIKEHUU MPUKOCHOBEHHS CONPOTHBIEHHUE Teja
yenoBeka (Rp) B anektpuueckoit rienu npu yactote 50 I'u (cormacno 'OCT 12.1.038-
82) IOJDKHO MOJCIMPOBATBCS PE3UCTOPOM CO  CICAYIONIMMHU  3HAYCHUSIMU
CONPOTHUBIICHHUS:

1) B HopMmasibHOM pexkume DY - 6,7 kOwm;

2) B aBapuitHoM pexume DY 10 1 kB npu Bpemenu nedictBus toka 1o 0,5 ¢ -
0,85 kOm, 6oiee 0,5 ¢ - 1 xOm;

3) nns ObITOBBIX DY mpu aBapuitHoM pexume 10 1 ¢ - 1 kOwm, cBbime 1 ¢ - 6
KOwm.

Bennuuna conpoTuBieHus Ry 3aBUCUT TakkKe OT MECTa KOHTAKTOB AJIEKTPOIOB C
TEJIOM YEJIOBEKa, YTO CBA3aHO, BO-TIEPBBIX, C PA3TUYHON TOJIIMHON POTOBOTO CJIOS,
BO-BTOPBIX, C HEPAaBHOMEPHBIM pACIpPEACICHHEM MOTOBBIX M CaJbHBIX XKeEJe3, B-
TPETbUX, C HEOJMHAKOBOM CTENEHBbIO HAMOJHEHUSI KPOBEHOCHBIX COCYJIOB.
HaumeHbIIM CONPOTUBICHUEM HJIEKTPUUYECKOMY TOKY OOJaJar0T y4YacTKU Teja,
TaKkue Kak Koxka JuIa, o0JacTb e, BUCOK, ThUIbHAs YacThb JIAJOHM, IUIEUO U Jp.
ITo3TOMY OIacHOCTH MOPAKEHHU NPU BKIOYEHHH B JIEKTPUYECKYIO LIENb YEIOBEKa
4yepe3 yKa3aHHbIE TOYKH BO3PACTaeT B HECKOJIBKO pas.

Kpome Toro, BelnyuMHa CONPOTUBIICHUS TeEla YEIOBEKAa YMEHBLIAETCS IIOA
JecTBUEM CleyIONX (GaKTOPOB:

1) yBenm4eHuUs IPUII0KEHHOTO HAMPSHKEHUS;

2) yBEIMUYCHHS BIAKHOCTH KOXKH;

3) IUTUTENTPHOCTU TPOTEKAHHS TOKA;

4) TOBBINICHUS TEMIEpPAaTypbl BO3AyXa, MPUBOIAIIAS K  YBEIHMYCHHUIO
MIOTOOT/IEJICHUS.

1.3.3 I1uTe/IbHOCTH MPOXO0KIEHUSI TOKA

JIMMTENbHOCTh NMPOXOKIACHUS TOKA YE€pEe3 OPraHU3M YEJIOBEKAa SBJISETCS TAKKE
OMHUM "3 (HAKTOPOB, CYIIECTBEHHO BIUSIOMIMNA Ha HWCXOA TMOpaxeHws. Yewm
MPOJOKUTENIbHEE JCHCTBHE TOKA, TEM OOJIbllIe BEPOATHOCTh THKEIOrO H
cMeprenbHOro ucxona. Hanpumep, Tox BenmmunHo 400 MA cunTaeTcst 1OMYCTUMBIM
npu anmurensHoctn gevicteus 0,1 ¢, ogHako npu JOeucTBUM B TeueHue | ¢
OKa3bIBAECTCS CMEPTEIBHO ONACHBIM.

DTO CBS3aHO C JBYMS OCHOBHBIMH MPUUYUHAMU:
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1) npu yBeTWYCHUH BPEMEHH BO3JICHCTBHS TOKA Ha KUBYIO TKaHb B HEH pacTyT
Y HAKaIUTUBAIOTCS TIOCIECTBUS MPEABIAYIINX BO3ICHCTBUNL;

2) TpU JUTMTEIBHOM MPOTEKAaHWM TOKa Yepe3 TEJIO 4YeJOBEKa IOBBIIIACTCS
BEPOSITHOCTH COBITAJICHUS MOMEHTA MPOXOXKICHHUSI TOKA Yepe3 Cepille C ySI3BUMOU
(hazoil KapauoIUKIIA.

Kpome Toro, nmpu IIUTEIIFHOM BO3ICHCTBHH TOKA YMEHBIIIACTCS COMPOTHRIICHHUE
TeJa YeJI0BEKa, BCIEACTBUE Y€T0 TOK BO3PACTACT JI0 OMACHBIX JJIS )KU3HH BEJIMUWH. B
CBSI3H C 3THUM 3aIUTY OT IMMOPAKEHUS dICKTPUICCKAM TOKOM PACCUNUTHIBAIOT C YUETOM
BPEMEHU €T0 MPOXOKICHUS Yepe3 OpraHu3M YeIOBEKa.

1.3.4 IIyTh TOKA B TeJie YeJI0BeKAa

DNEKTPUYECKUN TOK B TEJI€ YEJIOBEKA BCETA MPOXOAUT MO IYTH HAUMEHBIIETO
COMPOTHUBJICHUS. ITO OOYCIOBIEHO pa3IMYUEM YACJIBHOIO COMPOTUBICHUS
COCTaBIIAIOIIMX TKaHEW opraHu3Ma (KOCTHOM, MBIIIEYHOM, >KUPOBOM M T. 1.).
Oco0OeHHO OMAaCHBIM SIBJISIETCA IMYTh TOKA, MPOXOASIIETO Yepe3 KU3HEHHO Ba)KHbIC
Oprassl: cepaue, JErkue, roJIOBHOU MO3T.

Bo3MmoxHBIX TyTel TOka B Tejie 4yeloBeKka oueHb MHoro. Hambonee wacto
BCTPEYAIOIIUMUCS HA MPAKTUKE SIBJIIOTCSA: MpaBas pyKa - HOTH, JEBas pyKa - HOTH,
pyka - pyka, Hora - Hora. Hanbonee onmacHo, KOrja 3JIEKTPUYECKHH TOK MPOTEKaeT
yepe3 o0aacTh cepila M JIETKUX, TaK Kak HE3HAauuTeJIbHas €ro BEJIMYMHA MOXKET
IPUBECTU K HapyLIEHUIO0 paboThl opraHu3zMa. HanmeHnee omacHbIM cuuTaeTcs IyTh
HOTa - HOra, BO3HUKAIOUIWM, HAIPUMEDP, IIPU IONAJaHUU YEIOBEKA IIOJ JEHCTBHE
IIIarOBOT0 HANpsLKeHus (pucyHok 1.4).
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1.3.5 Pox 1 yacTora TOKA

OnpiT, MONYYEHHBIM TMpPU PACCIEIOBAHUU OOCTOATEIBCTB AJIEKTPOTPaBM
YesloBeKa Mmokasaiau [1], 9To MOCTOSIHHBIA TOK, KaK HE U3MEHSIOUIUICS BO BPEMCHHU
M0 BEJIWYMHE W HAIPaBJICHUIO, MEHEE OmaceH (MpUOJM3UTENBbHO B 3 - 5 pa3), ueM
MepeMEHHBIM TOK MNpoMbIieHHoN vacToThl (50 ') Toro ke HampsbkeHus. ITO
TaKK€ BHUJIHO M3 COINOCTABJICHUS 3HAYCHUN TOKOB, BBI3BIBAIOIIMX XapaKTEPHBIC
BO3JICHCTBUS Ha opraHu3M dYenoBeka (tabnuma 1.1) IlpencraBneHHbiil BbIie (axT
Hamén CBOE OTPAKEHHE B HOPMATUBHO-TEXHUYECKUX JOKYMEHTaX B cdepe
anekTpobe3onacHoctu. Hampumep, cornmacuo I1YD (m. 1.7.53), paBHO3HAYHBIMU TIO
CTENIEHH ONACHOCTU sABISItOTCS HanpsbkeHns 50 B nepemennoro m 120 B
IIOCTOSIHHOT'O TOKA, a TaKXe, COOTBETCTBEHHO, 25 B u 60 B.

C yBenMuYeHHEM YacTOThl NMEPEMEHHOIO0 TOKa IMOJIHOE COMPOTHBICHHUE Tema
yMeHblaercss  (M3-3a OPUCYTCTBUS B CONPOTHUBICHUM Telda  EMKOCTHOM
COCTAaBIIAIONICH) U BEJIMYMHA MPOXOJSAIIEIO TOKAa BO3PACTAECT, UYTO M MPUBOIAUT K
YBEJIMUEHUIO OMAacHOCTU MopaxeHusi. OHaKO 3TO CIPaBEeAJIMBO TOJIBKO B MHTEpBAJIE
0-60 T (0-200 I'm). Hanpueitmee nmopeimenue yactoThl (cBbime 1000 - 2000 I')
COIMPOBOXK/IA€TCS CHIXKEHUEM OMAacHOCTH nopaxkenus (rpu yactore 100 xI'11 uenosek
0e3 6omu BeiepxkuBaeT 800 MA), Ha yactorax 450 - 500 k['11 omacHOCTh MOpaXKEHUSI
UCYE3aET MOIHOCThI0. OJHAKO TOKM CBEPX BBICOKOM YacTOThl MOTYT NPHUBECTU K
0’K0raM, KakK IpU BO3HUKHOBEHUU DJIEKTPUYECKON IYyTH, TaK U MPU MPOXOKACHUN UX
HEIMOCPEACTBEHHO YePE3 TEIO YEIOBEKa.

1.3.6 Ilcuxodusnonornyeckue napaMmeTpbl

B pesynbrare pacciemoBaHMs HECYACTHBIX CIIydaeB OBLIO BBISBJICHO, YTO
TSOKECTh TMOPAXKEHUSA AJICKTPUUYECKHMM TOKOM B 3HAYUTEIBHOM MEpe 3aBUCUT OT
(M3UIECKOTr0 U MICUXUIECKOI0 COCTOSHUS YeioBeka. Hanmnuue y yenoBeka Oose3HeH
(cepmeuHO-COCYIUCTHIX 3a00JIeBaHMil), YTOMJICHMS, TOJ0[a, ONBIHCHHUS, CTpecca,
BO3OYXKICHUS TPHUBOASIT K CHIDKCHUIO 3allUTHBIX (QYHKIMH dYeloBEeKa W,
CJICJIOBATEIIbHO, YBEIIMUMBACTCS TSIAKECTD IJICKTPOTPABMBI.

Kpome Toro, BaxkHYIO POJIb B UCXO0JI€ MIOPAKESHUS UMeeT «(aKTOp BHUMAHHSI», T.
€. TOTOBHOCTh IIEHTPAJbHOM HEPBHOM CHUCTEMBI YEJIIOBEKA K BO3JIECHCTBHUIO TOKA
(BHyTpeHHsAS MoOwim3anus cuia). Jlis denoBeka, HaXOJSAIMIETOCSd B COCTOSHUU
TIOBBIIICHHOTO BHUMAHUS, HANpPaBJICHHOTO Ha OXHJaeMOE€ COOBITHE, CTEIEeHb
OMAaCHOCTH PE3KO yMEHbIIAEeTCA. UENOBEK YETKO OCO3HaBas Yrpo3y BO3MOXHOCTH
MOpPaXEHUS TOKOM CTAHOBUTCS 00Jie€ CKOHIICHTPUPOBAHHBIM U  aKKypaTHBIM,
WCIIOIb3YeT NPHOOpPETEHHBIC HABBIKM 0e30MmacHOM paboThl M COOTBETCTBEHHO
CHHMXAETCSl YPOBEHb TPABMUPOBAHUS SJIEKTPUIECKUM TOKOM.
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Ho nomumMo HeratuBHOro Xxapaxkrepa HEHUCTBUA DJIEKTPUYECKOTO TOKa Ha
OpraHu3M YeJIOBEKa B HEKOTOPBIX CIy4asiX OH MOYKET HOCUTh MO3UTUBHBIN XapakTep.
B MenMuMHE HCHOJB3YIOTCS METOABI JI€YEHHS W NPO(HUIAKTHUKUA 3a00JeBaHUN
MOCPEACTBOM BJIEKTPUUECKOTO TOKAa — 3JeKTpoTepanus (3aekrpodopes, noHodopes,
rasibBaHoTepanusi). [Ipu sToM Hamboliee IIMPOKO HCIOJIB3YETCS MOCTOSHHBIA TOK,
M0/IaBa€Mblii HEMPEPHIBHO WJIM B BHJIE OTIEIBHBIX HMIYJIbCOB C may3amu. Ero
MPUMEHEHUE CIOCOOCTBYET YIYUUIEHUIO KPOBOOOpAILEHUS, YMEHBIICHUIO OOJIeH,
JUKBUJIALIMM  BOCHAJIUTENBHBIX  IPOLECCOB,  YCKOPEHHUIO  BOCCTAHOBJIEHUS
MOBPEKIEHHBIX TKaHeH (pereHepauun) u T. 1.

1.4 Knaccupukauus BHyTPeHHUX IOMEIICHUI 110 XapaKTepy OKPY:Kaouei
cpeasl

be3zonacHocTh paboOT B JJIEKTPOYCTAaHOBKAX BO MHOIOM 3aBUCHUT  OT
OKpYXalomIeld Cpelibl: BJIAKHOCTA IOMEIICHHS, €ro TEMIEepaTyphl, COAECPKaHUS
TOKOMPOBOJASIIIEH cpeabl (HAIMYMST METAUIOB U KOMMYHHUKAIlUM, XUMHUYECKHU
AKTUBHBIX KUCJOT W cosieil) u T.a. [loaToMy Hamuyue TeX WM WHBIX HETaTHBHBIX
(aKkTOpOB OKpYKAIOIIEH Cpellbl MOXKET C OJHOW CTOPOHBI YBEIUYUTHh KOJUYECTBO
aBapUUHBIX CHUTYyallMi JJig dYeloBeKa MpHU OOCITYy)XKMBAHUM DJIEKTPOYCTAHOBOK U
ANEKTPOOOOPYIOBaHUs, a C JIPyroll SBUTHbCS OJHMM U3 TIoKazarened Ooiee
CEpPhE3HOr0  JIIEKTPONOpPaKEHHUsI W  TpaBMUpoBaHus. Hampumep, Hainuue
arpecCUBHOM XMMHUYECKOM Cpelbl B MOMEUIEHUSX MOXKET MPUBECTU K Pa3pyLICHUIO
U30JSIIIUM  DJIEKTPOOOOPYIOBAaHUA M K  YBEIWYEHHUIO  CIIy4aeB  MIPSIMOTO
PUKOCHOBEHHS K TOKOBEAYIIUM YacTsIM 3JIEKTPOYCTAHOBOK ISl 0OCITYKUBAIOIIETO
nepcoHana. Ho crieayer OTMETUTb, YTO MPHU COOPYKEHHH AIEKTPOTEXHUUYECKUX
YCTAHOBOK BCEr/la YUYWUTHIBAIOTCA OKPY’KAIOIIUE YCIOBHS W MPENyCMaTPUBAOTCA
MEPONPHUATHS, YMEHBIIAIOUIME BO3MOKHOCTh MTOPAKEHUS IIEKTPUUECKUM TOKOM IMPHU
AKCILTYaTallUH 3JIEKTPOYCTAHOBOK.

[lo creneHn OMAacCHOCTH TMOPAXKEHHS DSIEKTPUUYECKUM TOKOM TOMEIICHUS
pa3neNsioTcs Ha: TMOMenieHUsT 0e3 TMOBBIIMIEHHONW OMAaCHOCTH (HOpMAalbHBIE), C
MOBBIIIEHHOM OMMACHOCTHIO U 0000 omacHble (Tabmura 1.3).

K nomemeHnusim 6e3 moBbIIIEHHON OMACHOCTH (HOPMAJIbHBIM) OTHOCSITCS:

a) CyXxue NOMEUIEHUS C TOKOHENPOBOISIIUMH TIOJIAMH, TOKOHEIPOBOIAIICH
MBUIBIO;

0) HeXxapkue, ¢ TeMIepaTypoi Bo3ayxa He Boie 35 °C;

B) T[OMEIIEHUS, TJ€ HEBO3MOXXHO OJHOBPEMEHHO MPHUKOCHYThCA K
METAJUIMYECKUM KOHCTPYKLHMSAM 3IaHHUM, MAlIWH, YCTPOMCTB, UMEIOIIAM XOPOIIEE
COEMHEHUE C 3€MJIEM, C OJHOW CTOPOHBI, U K KOPIyCaM 3JIEKTPOYCTAaHOBOK - C
TPYTOM.

K ki1accy noMeneHuii ¢ NOBbIIMIEHHON OMACHOCTBI0 OTHOCSITCS:
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a) ChIpbIE TOMEMIEHUS C TOKOMPOBOASAIIUMHU MMOJAMU, TOKOIIPOBOASIIEH MBLUIBIO;

0) MOMeEIIeHUs ¢ TEMIIEPAaTypOi BO3AyXa, JIUTEIBHO NpeBbimatoniei +35 °C;

B) MOMEILECHHUS, T/I€ BO3MOXKHO OJHOBPEMEHHOE MPUKOCHOBEHHE K HMMEIOIIUM
COCIMHEHNUE C 3eMJIeH METAJUTIOKOHCTPYKIIMSAM 37aHUN, TEXHOJIOTMYECKUM arapaTaM
U MeXaHuW3MaM, C OJHOM CTOPOHbl, W K METALIMYECKUM KOpPIycaMm WIH
KOHCTPYKIIUSIM 3JIEKTPOYCTAHOBOK - C IPYTOM.

Tabmuma 1.3 — Knaccudukaiiust moMemeHuii mo CTerneHu 0nacHOCTH

Kiacc

Cpena XapakTepuCTUKA CPEJIbI
[IOMEILEHUSA pel P p pea

Cyxoii BO31yX, OTCYTCTBYIOT MTPU3HAKH,
CBOWMCTBEHHBIC KapPKUM, MBUTBHBIM, XUMUYECKH
HopmanbHas | M OMOJIOTMYECKH aKTUBHBIM CPEZIaM.
OTHOCHUTENBbHAS BIQKHOCTH BO3/IyXa HE
npessbimaet 60 %

bes
MOBBIILICHHOM
OMAaCHOCTH
(HOpManbHBIE)

OTHOCHTENIbHAS BIAaXXHOCTh BO3ayXa

Celpas
p JUTUTENBHOE BpeMs npeBbiaet 75 %

Temneparypa Bo3ayxa AJIUTEILHOE BpEMsI

Kapxas
P npesbimaeT mwiroc 35°C

C noBbIICHHON [1o ycioBusiM mpou3BOJCTBA B BO3YX
OITIaCHOCTBIO BBICJIIETCS TEXHOJOIrn4ecKast bljib B TAKOM
KOJIMYECTBE, YTO MOXKET OCeNaTh Ha MIPOBOJIAX,
[IPOHUKATH BHYTPh MAIIIMH, aniaparoB U T.x.

[Tbu1s IOZpaA3AETAETCS HA TPOBOIAILYIO U
HEIIPOBOJAILYIO

IIsuipHAS

[To ycroBusIM ITPOU3BOJICTBA B BO3IYXE
XUMHYECKU coaepkarcs (IIOCTOSIHHO U JIJTUTENIBHO) Maphbl
aKTUBHASL U WM 00pa3yrOTCs OTJIOKEHHUSI, ICHCTBYIONTHE

ouoornueckas | Pa3pyliariie Ha H30JSIUI0 U TOKOBEIYIIUE
Oco06o0 omacHsie YaCTH JIEKTPOOOOPYAOBaAHUS

OtHOcHUTENBbHAA BIAXHOCTh Om3ka Kk 100 %
Oco60 chIpast (TOTOJIOK, CTEHBI, MOJ U MPEIMETHI,
HaxoSIIHMECs B MOMEIIEHUH, TTOKPHITHI BJIaromn)

[Tpumeuanue: 1. K TOKOpOBOASIIMM IT0JIaM OTHOCSITCS IEPEBSIHHBIE, TOPILIOBBIE
CBIPBIC W TPS3HBIC; METAJUIMUCCKUE TUTUTHI, OCTOHHBIE M JKelle300eTOHHbBIE ChIphie. K
HEMPOBOSAIIUM OTHOCATCS AEPEBSIHHBIE TOPLIOBBIE CYXHUE YUCTHIC TTOJIBI U JIP.

2. BrnaxxHoe nomMeliieHne — 3T0 MOMEIIeHHEe OTHOCUTENbHAs BIaXKHOCTh BO3/1yXa
coctaBisier 6onee 60 %, HO He mpeBbimaer 75 %. OTHOCUTENbHASA BIAXKHOCTH
BO3/lyXa - O3TO €CTh OTHOLIEHHE (B TMPOLEHTAaX) Macchl BOJSIHBIX MapOB,

26




COJIEp>KaIllUXCSl B BO3/IYXE MOMEIICHUS, K MAaCCE€ BOJSHBIX MApOB, HACHIIIAIOIIUX 3TO
MPOCTPAHCTBO TMpH JaHHOM Temmepatype (T. €. KOrja HCIapeHue BIlaru
MPEKPaTUIIOCh, 4yTo OyaeT coorBeTcTBOBaThH 100% -HOM BIa)kHOCTH).

K 0c000 onnacHbIM moOMeeHuAM OTHOCSITCS:

a) 0co00 ChIpbIC TIOMEMICHHUS, TJi€ OTHOCHTEIbHAS BIaKHOCTh BO3/AyXa OJM3Ka K
100 %j;

0) mOMeEIleHNUs C XUMUYECKH aKTUBHOM M OMOJIOTMYECKOM Cpeoil, B KOTOPBIX
[0 YCJOBHSIM MPOW3BOJACTBA IMOCTOSHHO WM JJIMTENBHO COJAEPXKATCS Taphl WIH
o0pa3yloTcs  OTJIOXKEHHUsA, JACHCTBYIOUIME  pa3pyIIUTENIBHO HA  H3OJISIHIO
TOKOBEIYIUX YACTEH JIEKTPOYCTaHOBOK;

B) TIOMCIICHHS, B KOTOPHIX OJHOBPEMEHHO HMMCIOTCS JBa WU OOJIbIIE
nokaszaTeliei, XapaKTepU3YIOIINX KJIacC MOMEIIEHUH MOBIIIEHHOW OMAaCHOCTH.

DNEeKTPOyCTAaHOBKHM, pacroyiaraéMble Ha OTKPHITOM BO3AyXe IO YCIOBHUSM
AIIEKTPOOE30MacHOCTH, MPUPABHUBAIOTCS K 0COO0 OMACHBIM TTOMEIICHHSIM.

[TomumMo paccMaTpuBaeMbIX  XapaKTEPUCTHUK JUISI TIOMEIICHUH  KaKas
ANEKTPOYCTAHOBKA HampsbKeHUEM 10 72,5 kB XapakTepu3yeTcs CTENEHBIO 3alIUThI
IepcoHajga OT COMPUKOCHOBEHHUS C TOKOBEAYIIMMH WM JABHKYIIUMU YacTSIMHU
BHYTPHU O0OJIOYKH OT TIOIAJaHus TBEPABIX Te (Tabiuma 1.4) U OT momagaHus BOIBI
(Tabnuma 1.5) BHYTph 000TOUYKH.

Jlns o0o3HaueHHs CTeNeHW 3amuThl IpuMeHstorcs OykBel [P (International
Protektion) u crnemyromue 3a HUMHA MU PHI.

[lepBas mudpa o003HaYaET CTENEHD 3aIIUTHI IEPCOHANA OT COMIPUKOCHOBEHUS C
HAXOASIIMMUCS TIOJI HANpsSHKEHUEM 4YacTAMU WM TNpHOIMKEHUS K HUM U OT
CONPUKOCHOBEHHUS C JBMKYIIMMHUCS YaCTIMH, PACIIOIOKEHHBIMU BHYTPU OOOJIOUKH,
a TaKXKe CTETeHb 3aIUThl U3JIETUs OT MOMAJaHUs BHYTPh TBEPbIX TE.

Bropas mudpa o0o3HayaeT CTENeHb 3aIIUTHI M3JEIHS OT TMOMAJaHUS BOJIBI.
O6o03HaueHNE CTETNeHH 3allUThI JTOKHO HAHOCUTHCS HAa OOOJIOUKY W3S WU Ha
TaOJIMYKY C MapKUPOBOYHBIMH JaHHBIMH U YCTaHABIMBATHCA B CTaHIApPTaxX WIH
TEXHUYECKUX YCIOBUSX HA U3JIETUSI KOHKPETHBIX CEPHUIl U TUIIOB.

Ecnmu nns u3genust tpeOyeTcst yka3aTh CTENEHb 3aIIUThI TOIBKO OAHOU MU PO,
TO mpomymieHHas 1udpa 3amensiercs oOyksoit X, Hanpumep, [PXS5, [P2X.

B Ta6mune 1.6 u Tabnune 1.7 npeacraBiieHbl OCHOBHBIE 0003HAYCHUS CTEIICHEH
3aUThl  000JOYEK  DJIEKTPUYECKHX  amnmapaToB  HHU3KOTO  HANpPSDKEHUS U
AIEKTPUUECKUX MAIIUH 32 WCKIIOUYEHHEM O0OJIOYeK SJEKTPUUYECKUX ammapaTtoB U
AIEKTPUYECKUX MAIIWH, MPeJHa3HAYEHHBIX I pa00Thl BO B3PBHIBOOTIACHOU Cpejie U
O0COOBIX KIMMAaTUYECKHX YCIOBHSIX, a TaKkKe Ha OOOJOYKHA DJIEKTPOOBITOBBIX
prOOpOB.
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Tabmuma 1.4 - XapakrepucTuka CTENeHEH 3alluThl TMEpCOHalla  OT
COMPUKOCHOBEHHUSI C TOKOBEYIIIUMHU WM JBIKYIIUMUCS YACTIMHU BHYTPU 0OOJOUKHU
Y OT MOMAaJaHus TBEPABIX TN BHYTPb 000JOUYKHU AIEKTPOYCTAHOBKH

0O603HaueHNe CreneHp 3allIUThI
CTCLCHH SarliuTBl Kpatkoe onucanue XapakTepucTHKa (OmpeeeHne)
0 3ammra OTCYyTCTBYET CnenuanbHas 3al1uTa OTCYTCTBYET
3amura OT MPOHUKHOBEHUS BHYTPh
3ammra OT MonaJaHus 000J10YKH OOJBIION YacTH
1 TBEP/BIX TEJl pa3MepoM YeJI0BEYECKOr 0 TeJa, Halpumep,
6omnee 50 MM PYKH, ¥ TBEPJbIX TEJ pa3MepoOM

cBbIte 50 Mm

3amuTa OT MPOHUKHOBEHHUS BHYTPb
000JIOYKH MAJTBIIEB WU TPEIMETOB

JUTMHOM He 6osee 80 MM U TBEPJIbIX
TEJl pa3MepoM CBhIIe 12 MM

3amura OT HoraIaHus
2 TBEPABIX TEJ Pa3MEPOM
oosee 12 mm

3ammTa OT MPOHUKHOBEHUS BHYTPH
000JIOYKH HUHCTPYMEHTOB,
MPOBOJIOKU U T. TI. JUAMETPOM UIIU
TOJIIIMHOM Oojee 2,5 MM

3ammra OT IoIaIaHus
3 TBEPABIX TEJ Pa3MEPOM
oonee 2,5 Mmm

3ammTa OT IMomna aHus 3amuTa OT MPOHUKHOBEHHUST BHYTPb
4 TBEPJIBIX TEIl Pa3MEPOM 000JIOYKH TIPOBOJIOKH W TBEPIBIX
6osee 1 MM TeJ pazMepoM Oosiee 1 MM

[IpoHUKHOBEHNE BHYTPb 000JIOUKH
IBUTN TIOJIHOCTBIO HE

5 3ammra ot npeaoTBpaiieHo. OgHako
IPOHUKHOBEHUS TTBLITH KOJMYECTBO ITPOHUKAIOIICH TTBLIH
TaKOBO, YTO HE BHI3BIBACT HAPYIICHHUS
paboThI U3ACTHS
[IpOHMKHOBEHUE NIBUIN
6 [Tbu1eHETPOHUIIAEMOCTD

MIPEIOTBPAILLICHUE TTOJTHOCTHIO
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Tabmuua 1.5 - XapakTepucTuka CTENeHeW 3alluThl 3JEKTPOYCTAHOBOK OT

nmomnajaaHuvs BOJAbI BHYTPb 000JI0YKH

Obosnauenue CreneHp 3alUThI
CTCTICHU
SamHThL Kpatkoe onucanue XapakTtepucTrka (onpeseneHue)
0 3ammra OTCYTCTBYET CrnenuanbHas 3alMTa OTCYTCTBYET
Karmmu Bojpl, BEpTHKAIBHO MMaal0NIye Ha
3amuTa OT Momna aHus
1 000J104KY, HE TOJKHBI OKa3bIBaTh BPEIHOTO
Karejb BOIbI .
BO3JICUCTBUS HA U3JETTUE
Karu Bojipl, BEpTHKAIBHO MaIar0IIHE Ha
3ammuTa OT romnajaHus 000J104Ky, HE JIOJDKHBI OKa3bIBaTh BPEIHOTO
2 Kariejb BOJIBI TIPH BO3JICUCTBUSA HA U3/IeTUE TIPU HAKIIOHE €ro
HakjoHe 70 15° 0007104KH Ha J1000H yroma go 15°
OTHOCHUTEJIbHO HOPMAJILHOT'O TIOJIOKEHUS
0%]1b, TTAIAFOITUIN HA 000JIOUKY TOJT YTIIOM
3ammra ot IomnagaHus A o Ak, 1Al yTHony
3 OIS 60° oT BepTHUKaIH, HE JOJKEH OKA3bIBATh
BPETHOTO BO3JICHCTBUSI HA U3JICIINC
Bona, paz0OpeizruBaemasi Ha 000JI0UYKY B
4 3ammTa OT MomnajaHus J1000M HaIpaBJICHUH, HE JOJDKHA
OpbI3r OKa3bIBAaTh BPEIHOTO BO3ACHCTBUS Ha
u3JIeIIne
Ctpys BOJbI, BIOpachiBaeMasi B JIIOOOM
5 3amura oT nonagaHus HAIPaBJICHUH HAa 000JI0OUKY, HE TOJKHA
BOJISIHBIX CTPYH OKa3bIBAaTh BPEIHOTO BO3ACHCTBUS Ha
U3JIeIIe
Boga npu BoHeHUU HE T0DKHA MONAAaTh
3ammra OT IoImagaHus
6 BHYTPb 000JI0OYKH B KOJIMUECTBE,
BOJIH BOJIBI
JIOCTATOYHOM JUJIsl TOBPEXKACHUS U3IEITHS
Bona npu onpeneneHHbIX JaBICHUH U
BpPEMEHU HE JIOJDKHA MPOHUKATH B
3amuTa npu
7 000J104Ky, IOTPYKEHHYIO B BOJY, B
MOTPY>KEHUHU B BOIY
KOJIMYECTBE, IOCTATOYHOM JIJIst
TOBPEXKJCHUS U3JIETTUS
3amura npu W3 nenust mpuroaHbl Il ITUTEIBHOTO
8 JUTUTEITEHOM MOTPY>KEHUS B BOJY NP yYCIOBUSAX,

MOTPYKEHUU B BOAY

YCTAHOBJICHHBIX M3I'OTOBHUTCIICM
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Tabmuuma 1.6 - VYciaoBHble 0003HAUYECHUS CTEIIEHEH 3aluTbl 000JI0YEK
AIIEKTPUYECKUX allapaToB HampspkeHueM o 1 kB

CreneHs 3alUTEL OT CTerneHb 3alUTH OT MPOHUKHOBEHUS BOJIBI

CONPUKOCHOBCHUS U

MOIaJaHUs 0 1 2 3 4 5 6 7 8

MTOCTOPOHHMX TEJ
0 IPOO - - - - - - - -
1 IP10 | IP11|IP12| - - - - - -
2 IP20 | IP21 | IP22 | IP23 | - - - - -
3 IP30 | IP31|IP32|IP33|1IP34 | - - - -
4 IPA0 | IP41 | IP42 | IP43 | IP44 | - - - -
5 IP50 |IP51| - - | IP54 | IP55 | IP56 | - -
6 IP60 - - - - | IP65 | IP66 | IP67 | IP68

Tabnuua 1.7 - YcnoBHble 0003HAYEHHS CTETICHEH 3alIUThI AIEKTPUUECKUX
MallliH

CreneHs 3aluUThl OT CTereHb 3alHUThl OT MPOHUKHOBEHUS BOIBI

CONPUKOCHOBCHUS U

[IonagaHus 0 1 2 3 4 5 6 7 8

IOCTOPOHHHX T
0 IPOO | IPO1| - - - - - - -
1 IP10 | IP11|IP12 | IP13| - - - - -
2 IP20 | IP21 | IP22 | IP23 | - - - - -
3 - - - - - - - - -
4 - - - | IP4A3 | IP44 | - - - -
5 - - - - | IP54 | IP55 | IP56 | IP57 | IP58
6 _ - - - - - - - -

[Mpumevanus: 1. Ecnu snextpudeckass ManimHa UMEET KOPOOKY BBIBOJOB HIIU
KOpPOOKY KOHTAKTHBIX KOJIEI, TO CTENEeHb 3allMThl YKa3aHHBIX KOPOOOK [OJKHA
COOTBETCTBOBATh CTETICHH 3AIUTHI AIEKTPUIECKOM MAIlIUHbBI, HO ObITH HE MeHee [P20
TUIsi KOpoOku BBIBOJIOB W [P23 nyis KOpOOKM KOHTAKTHBIX KOJIEI, €CITU CTEINeHb
3aIUThI AJIEKTpUUecKor MamuHabl MeHee [P20.

2. YV 51eKTpUyYecKoil MallluHbl CO CTeNeHb0 3amuThl [P43 u Bbie, nMeronien
BHEIIHUWA BEHTWIATOP, HACAXXCHHBIM HAa KOHEI[ Bajla, CTENEHb 3allUThl KOXyXa
BEHTHJIATOpA JOJKHA ObITh HEe MeHee [P20.

3. Y 3leKTpUYECKOW MalluHbI CO cTeneHbto 3amuThl [P43 wnu P44, nmeronei
YKAa3aHHbIA BEHTWIATOP M TMPOAYBAEMBIA BO3IYXOM pOTOpP, CTENEHb 3allUThI
OTBEpPCTHUH TSl POXOa BO3AyXa Yepe3 poTop JA0HKHA ObITh HE MeHee [P23.
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KoHnTpoJsbHbIE BONIPOCHI

1. Uto moHUMAIOT MO/ 3JIEKTPOOE30MaCHOCThIO?

2. YTO MOHMMAIOT MOJ CUCTEMOM OPraHU3ALMOHHBIX MEPOIPHUATHI U CPENCTB,
00ecreynBaloInX 3aUUTY JI0JEH B AIEKTPOYCTaHOBKAX ?

3. Ha uro HampaBieHa cucTeMa TEXHUYECKUX MEPONPUATUA U CPEACTB,
00ecreynBaroyX 3alUTY JIIOJIEH B 3JIEKTPOYCTaHOBKaX?

4. B yeM BBIpa)XaeTcsl ONACHOCTH JIEKTPUUECKOTO TOKA JUJIS YEIOBEKA?

5. B uem 3akntovaercss 0COOEHHOCTH ANEKTPUUECKOTO TOKA KaK SBICHUS ?

6. Kakue uctouHuku nHGOPMAIMK UCTIONB3YIOTCSA MPU UCCIEIOBAHUU BIUSHUS
AIEKTPUUYECKOTO TOKA HA YEIOBEKA?

7. UTO mpUHSATO HA3bIBATH SJEKTPOTPABMOM ?

8. B ueM BpIpakaeTcsi TEPMHUUYECKOE BO3JCHCTBHE JJIEKTPUUYECKOIO TOKA HA
OpraHu3M YeJIoBeKa?

9. B uem BbIpakaeTcs OMOJIOTMYECKOE BO3ACHCTBUE DJIEKTPUUYECKOrO TOKa Ha
OpraHu3M YeJoBeKa?

10. B uem BeIpakaeTcs JIEKTPOJIUTHUECKOE JEUCTBUE MIEKTPUUECKOrO TOKA?

11. Kak MOTyT IpOSIBIATHCS MECTHBIE AIEKTPOTPABMBI?

12. Yto Takoe »SIEKTpUYECKHME yAapbl M KAaK OHU BIUSAIOT Ha OpPraHU3M
yesoBeka?

13. Ilepeuncante GpakTopsl, BIUAIOMINE HA 3JIEKTPOIIOPAXKEHHUE YEIOBEKa?

14. Knaccudunupyiite 3HaueHHE IIEKTPUUYECKOTO TOKA MO (PU3HOIOTHUECKOMY
BO3/JICHCTBUIO HA OPTaHU3M YeJI0OBEKa?

15. Korna yenoBexk HauMHAET OLIYLIaTh BO3ACHCTBUE MPOXOIALIETO YE€pE3 HEro
AJIEKTPUYECKOTO TOKA?

16. Kakoi snekTprudecKkuii TOK Ha3bIBA€TCS OIIYTUMBIM TOKOM ?

17. Kako# 31eKTpruieCKUil TOK Ha3bIBAETCSI HEOTITYCKAIOIIUM TOKOM?

18. TloueMy QUOPMILISAIMOHHBIM TOK CYUTAIOT CMEPTEIbHO OMACHBIM JUIS
yeJioBeKa?

19. Kak »>nexkTpuyeckoe CONPOTHBJIEHUE Tejda 4YEJIOBEKa BIUSAET Ha
AIIEKTPONOPAKEHNE U OT YErO OHO 3aBUCUT?

20. Kak MeHseTCsS COIpOTHUBIEHHE TeEJla YEJIOBEKa C POCTOM YacTOThI
3JIEKTPUYECKOTO TOKA?

21. Ilepeuncnure HEJJIEKTPUYECKHUE (bakTopsl, BIIMSIOLINE Ha
ANEKTPONOPAKEHNE U AANTE UM XapaAKTEPUCTUKY ?

22. Kak BIusAeT IIUTEIBbHOCTH ITPOXOXKIEHUS JJIEKTPUUECKOrO TOKAa HA MCXOJ
MOpaKeHMs YeJoBeKa?
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23. Kak BIuseT MyTh NPOXOKACHUS IIEKTPUIECKOTO TOKA HA UCXOJ MIOPAKEHHUS
4eJloBeKa?

24. Kakue nyTH MNPOXOXKIECHHS AIIEKTPUYECKOTO0 TOKa SBIAIOTCS HauOoisee
OMACHBIMU JJIsI YEeJIOBEKa?

25. Kak Bnusier poA (HOCTOSHHBIM M NEPEMEHHBIN) 3JEKTPUUYECKOr0 TOKa Ha
HCXOJI IOPAKEHUS YesloBeKa?

26. Jlaiite knaccudukanuio MOMEIICHUHN TT0 XapaKTepy OKpY>Karomieh cpeanl?

27. Yto o003HayaeT creneHb 3auTsl 1P677?
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I'naBa 2 HopMaTHUBHO-TeXHMYECKasl JOKYMEHTALMS 3JIEKTP0O0e30IacCHOCTH

HopmatuBHble  TpeOoBaHUS 1O  3JIEKTPOOE30MACHOCTH  COAEpXkKATcsi B
(denepanbHbIX 3aKOHaX MW JAPYTUX HOPMATHUBHO-NPABOBBIX akTax Poccuiickoi
@enepanuu. OHM HaNPABIEHHBI HA COXPAHEHHE KU3HU U 310POBbs YEJIOBEKA BO BCEX
chepax ero aesareiabHocTH. HopmaTMBHO-TeXHHUYECKas 0a3a COIAEPIKUT CIEAYIOLIUE
OCHOBHBIE IOKYMEHTHI:

1. ®enepanbhbiif 3akoH 0T 26.03.2003 1. Ne 35-D3 «O06 371€KTPOIHEPTETUKE,;

2. [lpaBuna  ycTpoilcTBa  AJIEKTPOYCTAHOBOK, YTBEP)KIEHHBIE  MPHUKA30M
Munsnepro Poccuu ot 20.05.2003 1. Ne 187 (cenpmoe u3nanue);

3. [lpaBuna mno oxpaHe Tpylda NOpU OKCIUTyaTallMd 3JIEKTPOYCTaHOBOK,
YTBEPKAECHHBIE MPUKaA30M MUHUCTEPCTBA TPYJa U COLMAIBHOM 3alIMThl Poccuiickoii
®enepanyu oT 15.12.2020 r. Ne 903 H;

4. TlpaBuna TEXHUYECKOM OHKCITyaTallUM 3JIEKTPOYCTAHOBOK MOTpPEOUTENEH,
YTBEPKJICHHbIE NpHUKa3oM MuHucrepcTBa sHepretuku Poccuiickon denepanuu OT
13.01.2003 r. Ne 6;

5. UHCTpyKIMST 10 TPUMEHEHUI0O W  HUCIHBITAHUIO  CPEJACTB  3aIllUTHI,
UCIIOJIB3YEMBIX B JIJIEKTPOYCTAaHOBKAX, YTBEP)KJICHHBIE IPUKA30M MUHUCTEPCTBA
sHepretuku Poccuiickoit @enepanuu ot 30.06.2003 1. Ne 261.

Crnenyer OTMETUTb, YTO A3TO HE BECh IEPEYEHb HOPMATHUBHO-TEXHUYECKOM
JOKYMEHTAIIMM B 00JIACTU AJIEKTPOOE30MAaCHOCTH, TaK KaK CYIIECTBYET MHO>KECTBO
NO/I3aKOHHBIX HOPMATUBHBIX MPABOBBIX aKTOB: MocTtaHoBieHus IIpaBurensctBa PD;
IpUKa3bl, IOCTAHOBJIEHUS MHUHUCTEPCTB U JPYIHMX ILEHTPAIbHBIX OpPraHOB
UCITOJIHUTENBHOM BIACTH (CTaHAAPTHI, HOPMBI, PErJIaMEHTbl, HHCTPYKIIUU U JAPYyrue
JTOKYMEHTBI, 00S3aTENbHbBIC ISl UCTIOJTHEHUS ).

Paccmotpum 6osee moapoOHO OCHOBHBIE JOKYMEHTHI.

OenepanbHblii 3ak0H «O0 dMEKTPOIHEPreTHKE», MPUHATHIA ['ocymapcTBeHHOU
Hymoit 21 deBpans 2003 1., ycTaHaBIMBAaEeT IPABOBBIE OCHOBBI 3KOHOMHUYCCKHUX
OTHOIICHUH B cdepe dSIEKTPOIHEPTeTHUKU, OINPEAeNseT MOJIHOMOYUS OpPraHOB
rOCY/IapCTBEHHOM BJIACTH HA PETYJIMPOBAHHUE 3TUX OTHOLIEHHM, OCHOBHBIE MpaBa U
00513aHHOCTH CYOBEKTOB 3JEKTPOIHEPIeTUKHU MPHU OCYLIECTBICHUU JACSITEILHOCTU B
yKa3aHHOU cepe.

B crarbe 20 paHHOTO 3aKOHA, pAacCMATPHUBAIOTCS NPUHIUIIBI U METOMbI
IrOCYJAapCTBEHHOTO  PEryJupOBaHUs WU KOHTPOJA B  DIEKTPOIHEPIETHUKE,
YCTaHABIUBAETCS 0053aTEIbHOCTh O0ECIEUEHUS] YHEPTETUUECKONH M 3KOJOTHYECKON
0€30MacHOCTH 3JEKTPOIHEPIeTUKH M TpeAcTaBieHa (opmMa TrocyaapCTBEHHOTO
pPEryIMpPOBaHUsT M KOHTPOJIA (TOCYIapCTBEHHOIO HAA30pa B 3JIEKTPOIHEPIETHKE).
OyHKIIMM  HAA30pa B  HACTOALIEE  BpEeMsS  OCYLIECTBISET  CHEUHUAIbHBIN
YIOJIHOMOYEHHBIH (pefiepaibHblii OpraH HMCIOJHHUTENbHOU Biactu - denepanbHas

cny>1<6a 10 9KOJIOTHYCCKOMY, TCXHOJOI'M4CCKOMY H ATOMHOMY HaaA30py
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(Pocrexnanzop), uMerias CBOM TEPPUTOPUATIBHBIE OpPraHbl — WHCIEKUUU U
YIPABICHHUS.

PykoBoactBo npesarenbHOCTBIO PoctexHan3opa ocymecTBisoT [IpaBuTensCcTBO
P® u MunHuctepcTtBo NPUPOIHBIX PECYPCOB U JKOJIOTMU. PelleHus IOJKHOCTHBIX
oul  opraHoB PocTtexHan3opa, MNpUHATBIE B MpeeNnax MNpPeJOCTABICHHbIX UM
MOJIHOMOYHUM, SIBISIOTCS O00S3aTEIbHBIMU ISl WCIIOJHEHMS NPEANPUATUSIMHU BCEX
GopM COOCTBEHHOCTH HE3aBUCUMO OT C(epbl XO35SHCTBEHHOW MAESTENbHOCTH U
BEJIOMCTBEHHOM MPUHAJIEKHOCTH.

[IpaBuna yctpoiictBa 3nekTpoyctanoBok (IIYD) ycranaBnuBaioT TpeGoBaHUs
ANEKTPOOE30MaCHOCTH  HAa  BHOBb  COOpYXaeMble U PEKOHCTPYUpYEMble
aNeKTpoycTaHoBKU. [IpaBuna  pacnpocTpanstorcss Ha OY  MOCTOSIHHOTO U
nepeMeHHoro Toka Hampsbkenuem A0 750 kB (B wactu peneiinoil 3amutel - 10 500
kB, kabenbHbIX TUHUHN - 10 35 kB), B TOM yncClie Ha celMalIbHbBIE AIEKTPOYCTAHOBKHU
(3MEKTPOYCTAHOBKH KUJIBIX, OOIIECTBEHHBIX M OBITOBBIX 3/1aHUM, HJIEKTPOYCTAHOBKHU
BO B3PBIBO- M MOXAPOOMACHBIX 30HAX, JJIEKTPOTEPMHUUYECKHE U DIIEKTPOCBAPOUHBIE
yCTaHOBKM u T. 1.). B TmaBe 1.7 «3a3eMieHue W 3allUTHBIE MEPHI
AIEKTPOOE30MaCHOCTH» HEMOCPEICTBEHHO pPACCMATPUBAIOTCS TEXHUYECKHUE MEphI
3aIUTHI PU PA3IMYHOM MIPUKOCHOBEHUU U AIIEKTPONOPAKEHUHU YETIOBEKA.

[IpaBuna mo oxpaHe TpyAa NpHU dKCIuTyaTanuu sJekTpoyctaHoBok (IIOT3D)
(BBenmenHele B jneiictBue ¢ 1 sHBaps 2021 r.) ycTraHaBIMBaKOT TpeOOBaHUS K
paboOTHUKAM, JOMYCKA€MbIM K BBIMIOJHEHUIO PabOT B AJIEKTPOYCTAHOBKAX, MOPSIOK
OpraHU3alMOHHBIX MEPONPUATHI M0 0OecreueHnI0 0€30MacHOro MPOBEeHUs padoT,
a TaKXe PEeryJupyroT BOIPOCHI OXpaHbl TPyJa MPU BHINOJIHEHUU OTIAEIBHBIX BHUJIOB
paboT: BBIMOJTHEHUH OTKJIIOYEHUHM, YCTAHOBKE 3a3€MJICHMH, OOCITYXUBaHUU
ANEKTPOOOOPYI0BAHNS, TPOBEICHUH U3MEPEHU U T. 1.

TpeGoBaHus mpaBWJ  pacHpOCTPaAHSAIOTCA Ha pabOTHUKOB W3  YHCIA
ANEKTPOTEXHUYECKOTO,  AJIEKTPOTEXHOJOTUYECKOTO M HEAIEKTPOTEXHUYECKOIO
nepcoHana, a Takke padotonareneit (GU3NIecKux U IOPUANUYECKUX JHUI] HE3aBUCUMO
OT WX OPraHU3AIMOHHO-TIPABOBBIX HOPM), 3aHATHIX TEXHUYECKHUM OOCITYKHBAaHUEM
AJIEKTPOYCTAHOBOK,  IMPOBOJAIIMX B  HHUX  OINEpPAaTUBHBIE  IMEPEKIIOYCHHUS,
OpPraHU3yIOUIMX W BBINOJHAIOMIUX CTPOUTENIbHBIE, MOHTa)KHbIE, HajaJ04yHbIE,
pPEMOHTHbIE pa0OTBI, HMCHBITAHHWA W HU3MEPEHUs, a TaK K€ OCYIIECTBIIIOIINX
YIPABJIEHUE TEXHOJIOTHUECKUMH PEKUMAMH.

[IpaBuna TEeXHUYECKOM SKCIUTyaTallUM 3JIEKTPOYCTAHOBOK MOTpeOuTenei
(ITT23I1) pernaMeHTUPYIOT OCHOBHBIE OpraHU3AIMOHHBIE W  TEXHUYECKHUE
TpeOOBaHMA K OKCIUIyaTallUd d3JEKTPOYCTAaHOBOK  (3JIEKTPOOOOpYyIOBaHHE U
ANEKTPOYCTAHOBKM  OOIIEr0  HA3HAYEHHMs, DJIEKTPOYCTAHOBKU  CIIELUAJIBHOTO
Ha3Ha4YeHMs). BpIMONHEHWE ATUX MpPaBUI TMO3BOJSET OOECNeYMBATh HAIEKHYIO,
0e30MacHy0 U palOHAIbHYIO KCIUTYaTaIllUIO 3JIEKTPOYCTAHOBOK U COZICpPXKaHHE UX

34



B MCIIPaBHOM COCTOsSIHMM. [IpaBuita pacnpoCTpaHAOTCA HA OPTaHU3alMU HE3aBUCHUMO
0T (opM COOCTBEHHOCTHM W OPraHU3alMOHHO-TIPABOBBIX (OPM, UHAUBUAYAIBHBIX
peANpUHUMATENICH,  OKCIUIyaTUPYIOUIMX  JACHUCTBYIOIIME  AJIEKTPOYCTAHOBKH
HanpsbkeHneM 10 220 kB BKIIOYMTENBHO, @ TaKKe Ha TPAXKIAH - BIAJCIIBLEB
ANEKTPOYCTAHOBOK HampskeHueM Boiie 1000 B.

3a  HEBBINOJTHEHUWE TpeOOBaHUW, MPEAYCMOTPEHHBIMH  HOPMATUBHBIMU
NOKYMEHTaMHM, TEPCOHAIBHYK)  OTBETCTBEHHOCTh  aJIMHHUCTPATUBHYK)  WJIH
YIOJIOBHYIO  HECYT  PYKOBOAUTEID OpraHU3alnu, OTBETCTBEHHBIC 3a
AIIEKTPOXO3SUCTBO U MepcoHa, padboratomuii B DY.

NHCTpyKIMS MO NPUMEHEHHMIO M WCIBITAHUIO CPEJICTB 3allUThl COAEPKHUT UX
KJaccU(UKAIMIO U TIEPeUeHb CPEACTB 3alUThI ISl pabOThl B AIEKTPOYCTAHOBKAX, a
TaKKe TpeOOBaHUS K HUX HCIHBITAHUSM, COJEPKAHMIO W TNpPUMEHEeHHI0. B sTom
HOPMAaTUBHOM JOKYMEHTE IPEJCTAaBIEHbl HOPMBI U METOJAUKH JKCILTyaTallHOHHBIX,
OPUEMO-CAATOYHBIX U TUIOBBIX MCIBITAHUN CPEACTB 3aLIUTHI, MOPSAOK U OOBEMBI
KOMIUICKTOBAHUSI MMM  JJIGKTPOYCTAaHOBOK W Opuran, paboTamommx ¢
ANEKTPOOOOPYTOBAHUEM.

KonTposbHbIe BONIPOCHI

1. Ilepeuncnure HOpMaTUBHBIE TOKYMEeHTHI Poccuiickoit deaeparuu B 001acTu
AIEKTPOOE30MaCHOCTH.

2. Ha xaxoit denepanpHbiii opran P® BosnoxkeHa TocygapcTBEHHOE
pPEryIUpPOBAHHUE U KOHTPOJIb B 3JIEKTPOIHEPTETUKE ?

3. Kto pykoBoaut nearenbHOCThIO PocTexHan3opa?

4. B KkakoM HOPMaTMBHOM JOKYMEHTE€ pacCMaTpUBAIOTCA MOAPOOHO
TEXHUYECKUE MEPHI 3aLIUThI IPU PA3IMYHOM MPUKOCHOBEHUH K 3JIEKTPOYCTAaHOBKAM?

5. B kakoM HOpPMaTHMBHOM JOKYMEHTE YCTAaHABIMBAIOTCS TpeOOBaHUA K
paboTHUKAM, IOMTyCKAEMbIM K BBITIOJIHEHHIO Pa0OT B JIEKTPOYCTAHOBKAX ?

6. Ha xakue mnpeanpusTus U OpraHu3aluu pacrpocTtpaHstorcs IIpaBuina
TEXHUYECKOU IKCIUTyaTaIluu JJIEKTPOYCTAHOBOK MOTpeduTemneii?

7. KakumMu mnpaBujaMHU PETJIAMEHTHUPYIOTCS pabOThl 3JIEKTPOTEXHUYECKOTO
nepcoHana B JEUCTBYIOMINX AJIEKTPOYCTaH OBKaX ?

8. Kakyro OTBETCTBEHHOCTh HECET PYKOBOAMUTENH W MEPCOHA MPEANPUITUHN U
OpraHu3alyi 3a HEBHITIOJHEHWE TPEOOBAHUIT HOPMATHUBHBIX JOKYMEHTOB B 00JIACTH
3J1EKTPOOE30MmacHOCTH ?

9. JlailTe XapakTEpUCTUKY HOPMAaTUBHOMY JOKyMeHTy «MHCTpykuus mo
NPUMEHEHUID WU HWCOBITAHUK)  CPEACTB  3alUTHI,  HCIOJb3YEMBIX B
AIEKTPOYCTAHOBKAX.
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I'maBa 3 AHa/IN3 ONTACHOCTH MOPAKEHUS TOKOM YeJI0BEKa B Pa3IMYHbIX
JJIEKTPUYECKHUX CeTHAX

3.1 Pe:xkumbl padoThl HeliTpasieil B 3JIEKTPOYCTAHOBKAX

HeiiTpanssMu  3J1€eKTPOYCTAHOBOK  Ha3bIBAlOT OOIIME TOYKU OOMOTKH
reHepaToOpoOB WU TPAHCPOPMATOPOB, COETUHEHHBIE B 3BE3/Y.

B 3aBucuMoCTM OT peXMMa HEWUTpanHu SJEKTPUUYECKUE CETH pa3lelsioT Ha
YeTbIpe TPYIIIbL:

1) cetu ¢ He3a3eMIICHHBIMU (M30JIMPOBAHHBIMU) HEUTpAISIMU;

2) ceTH ¢ pe30HaHCHO-3a3eMJICHHBIMU (KOMIIEHCUPOBAHHBIMH ) HEUTPAIIMU;

3) cetu ¢ 3(pPeKTUBHO 3a3eMJICHHBIMUA HEUTPATIAMU;

4) ceTu ¢ TIIyX03a3eMJIICHHBIMU HEUTPAIISIMHU.

B Poccun k nepBoii 1 BTOpO# rpyIinaM OTHOCATCS CeTH HampsbkeHuem 3-35 kB,
HEUTpanu TpaHCPOPMATOPOB UM T€HEPATOPOB KOTOPHIX U30JIMPOBAHBI OT 3€MJIU WUITU
3a3eMJICHBI Yepe3 AYTOracuTeNIbHbIE PEaKTOPHI (KaTYILIKH).

Cetu ¢ >p¢heKTUBHO 3a3eMJICHHBIMUA HEUTpaAIsIMU MPUMEHSIOT Ha HAIpPSKEHUE
Beiie 1 kB, y KOTOpbIX KO3 (GUIMEHT 3aMbIKaHUsA HA 3eMJII0 HE MpeBbimaer 1,4.
KoapdpuuueHToM 3aMbIKaHUA HA 3€MJII0 HA3bIBAIOT OTHOLIEHHWE pPa3HOCTHU
NOTEHIIUATIOB MEXAY HEMOBPEKIEHHON ¢da3oi U 3eMiieil B TOYKE 3aMbIKaHUS Ha
3eMJII0 TIOBPEXACHHOM (a3bl K Pa3HOCTH MOTEHLUAIOB MexAy (a3oil u 3emieil B
ATOM TOYKE IO 3aMblKaHUA. B cOOTBETCTBUU ¢ peKoMeHAauusIMu MexXITyHapOoIHOIO
anekTporexHuueckoro komurera (MOK) k 3h@exkTuBHO 3a3eMIIEHHBIM CETSIM
OTHOCSIT CETH BBICOKOT'O HAIpPSKEHUS, HEUTPaIu KOTOPBIX MOTYT (PYHKIIMOHHPOBATH
B JIBYX COCTOSIHUAX C TJIyXHMM 3a3€MJICHHEM HEWTpalu WIW C pPa33eMICHUEM
Heltpanu. K atoit rpynmne oTHocATcs ceTu HanpspbkeHrueM 110 kB u Bbiie.

K uerBepToii rpymnmne oTHocsTca cetn HampsbkenueM g0 1000 B. Xots cetu ¢
M30JIMPOBAaHHON HEWUTPAJIbIO MCIOIL3YIOTCS U Npu HampsbkeHnuu 1o 1000 B, HO oHu
UMEIOT OTPaHUYEHHOE ITPUMEHEHHUE.

3.1.1 Pesxkxumbl padoThl HellTpaJield B 3JIeKTPOycTaHOBKax u cersix A0 1000 B

B coorBerctBumu ¢ IIYD u I'OCT P 50571.2-94 B BV npo 1000 B pexum
HEUTpaJIM U OTKPBITHIX MPOBOMASIINX YacTell 0003HaYaeTcsi AByMsi OyKBaMu: IepBas
HEIMOCPE/ICTBEHHO YKa3bIBAET HA PEKHUM 3a3€MJICHUS HEUTpaJId UCTOYHUKA MMUTAHUSA,
BTOpasi — COCTOSHUE OTKPBITBIX TMPOBOANIMX YacTeHl SIEKTPOYCTAaHOBOK. B
0003HaYEHUSAX TMPUHSATO UCIIOJIH30BAaHUE HAYAIBHBIX OYKB CIIOB:

T (terre — 3emuis1) — 3a3eMIICHO;

N (neutre — HelTpalib) — MPUCOSAMHEHO K HEHTPAIH HCTOYHUKA;

| (isole) — n3onmporaHo.
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CornacHo BBIIIETIPUBEIEHHBIM HOPMAaTHBHBIM JOKyMEHTaM
MIPEeLyCMaTPUBAIOTCS TPU PEXUMA 3a3€MJICHUS] HEUTPAIU U OTKPBITHIX MPOBOASIINX
YyacTen:

TT — neitrpans uctounuka U OIIY anexkTpooOGOpyAOBaHUS TIYXO 3a3€MIEHBI
(3a3emiieHHE MOXKET ObITh, KAK COBMEILIIEHHOE, TaK U pa3esbHOE), pUCYHOK 3.1;

IT — nHelTpanp MCTOYHMKA H30JIMPOBAHA WM HMMEET CBA3b C 3E€MIIEH uepes
npubopsl  WJIM  YCTpOicTBa, uMewmue Oomnbiioe  comnpoTtuBienue, OIMY
AJIEKTPOOOOPYIOBAHUS IIIYX0 3a3¢MIICHBI (PUCYHOK 3.2);

TN — HeliTpanb ucTtouHuKa riyxo 3azemsieHa, OIIY snextpoobopynoBaHus
NPUCOEUHEHBI K HEUTpaIbHOMY MPOBOY.

B cBoro ouepens pexuM TN umeeT Tpu pa3HOBUIHOCTU CETEH:

TN-C — nynessie padounii (N) u 3amuthHbiil (PE) npoBognuku o0benuneHs! (C
— OT aHriuickoro cioBa combined — 0ObEIMHEHHBIN) HAa BCEM MPOTSHKEHHUU
(pucynok 3.3). O6benuHEeHHbIN HyNeBOM npoBoaHUK Ha3biBaeTcsi PEN mo mepBbeiM
OykBaM aHTJIMHACKHUX CJIOB protective earth, neutral — 3amuTHas 3emiisa, HEUTpab.

TN-S — nyneBoit pabouunit npoBoauuk N 1 HyneBoil 3amuTHbIN poBoaHUK PE
paszeieHsl (S — OT aHIJIMICKOro clIoBa separated — pa3aenbHbIi), pUCYHOK 3.4.

TN-C-S — wuyneBble pabouyuil W 3alIUTHBIA TPOBOAHUKH OOBEAMHEHBI Ha
rOJIOBHBIX y4yacTkax cetd B npoBoAHUK PEN, a nanee paznenensl Ha npoBogHUKH N
u PE (pucynok 3.5).
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77 P777777777777777

Pucynok 3.1 — Cxema snekrpuueckoit cetu ¢ cucteMond TT

Cerp TT. Jlna Takoll ceTn XapakTEpHO TO, YTO MOMHUMO HEUTpalIX UCTOUYHHKA
MATaHUSI, OTKPBITHIE TPOBOASIINE YacTH DY MOJKIIOUYEHBI K 3a3€MJICHHUIO.

DnekTpo0e30MacHOCTh TaKOW CETH 00eCIeYMBACTCSl MPUMEHEHUEM YCTPONCTBA
3amuTHOrO OTKIOUeHUs (Y30), Tak Kak caM peKHUM CETU HE IMO3BOJISET 3allUTUTh
YyeJloBeKa IMpPU KOCBEHHOM NPUKOCHOBeHMH. Hampumep, npu BO3HUKHOBEHUU
3ambIKaHus (ha3pl HA KOPIYC M PABEHCTBE COMPOTUBICHUS MPOBOJHUKOB CETU H
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COTIPOTHBIICHUS 3a3E€MJISIONIETO YCTPOWCTBA HANpPsDKCHUE TPHUKOCHOBEHUS OyneT
paBHO TOJOBUHE (Da3HOTO, UYTO SIBJISICTCS OMACHBIM M TPeOyeT HEMEICHHOTO
OTKJIFOYCHHMSI ICKTPOYCTAHOBKU. A TIPH TOKax OJHO()A3HOTO KOPOTKOTO 3aMBIKaHUS,
KOTOpbIE€ HMEIOT HEOOJIBIIIOE 3HAYEHUE, UYTO HE TO03BOJSET OBICTPO CpadboTaTh
anmaparaM 3alllUThl aBTOMAaTHYECKHM BBIKIIOUATEISAM WA TPEIOXPAHUTEISIM.
Orcrona crnenyet obs3arenbHoe mpuMenenue ¥Y30.
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Pucynok 3.2 — Cxema anektpuueckoit cetu ¢ cucremoit I'T
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Pucynok 3.3 — Cxema snexrpudeckoii cetu ¢ cucremonr TN-C
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Pucynok 3.4 — Cxema anextpuueckoit cetu ¢ cucremoit TN-S
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Pucynok 3.5 — Cxema snexktpudeckoit cetu ¢ cuctemoit TN-C-S

becniepeboitHoCcTh AekTpocHaOkeHUs B ceTsax 1T mpu aBapHiHBIX peKUMax
(KOpOTKHX 3aMBIKAaHUSX ) HE 00ECIIEYNBAETCS, TaK KaKk TpeOyeTcs oTKIoueHue DY 1o
YCIIOBHUSIM 0€30TIaCHOCTH.

[ToaTomy cetn TT peKOMEHIYIOT IPUMEHSThH [JI1 BPEMEHHBIX (II€PEIBUKHBIE,
MOOWIIBHBIE), PACIIUPIEMBIX U H3MEHAEMBIX 3JIEKTPOYCTAHOBOK.

Certs IT. HeliTpasnibHast TOUKa UCTOYHUKA MTUTAHUSI TAKOM CETH M30JMPOBaHA OT
3eMJIM WJIM 3a3eMJICHA Yepe3 3HAYUTEIbHOE CONpOTUBIeHHE (COTHU OM — HECKOJIBKO
kKOwm). 3amutHbiii npoBoaHUK OIIY »1eKTpoycTaHOBKH OTAEIEH OT HEWUTpaiu
HMCTOYHUKA MUTAHUSL.

DnexTpo0e30MmacHOCTh MPHU 0THO(A3HOM 3aMBIKAHUHU HA KOPITYC B 3TOH CHCTEME
Oonee BBICOKas 1O CPAaBHCHHWIO C JIPYTUMHU THUIIAMH CETeH, TaK KakKk BEJIMYWHA
onHO(A3HOTO TOKAa 3aMBIKAHUS COCTaBISIET enuHuIbl amiep. CremoBaTenbHO,
HalpsbKeHHE TMPUKOCHOBEHUS KpaiiHE HEBEIIMKO W OTCYTCTBYET HE0OXOIUMOCTD
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HEMEJJIEHHOTO OTKJIFOUEHHS BO3HHUKILErO TMOBPEXACHUS. JIEKTpOoOE30MaCHOCTh
MOKET OBbITh yiyulleHa 3a cueT npuMenenus Y 30.

Ho mna cetm IT  xapakrepHo  BO3HHMKHOBEHHE  MEpEHANPSLKEHUI
HEMOBPEKAECHHBIX (pa3 mpu ogHO(PA3HOM 3aMbIKAaHUU Ha KOpHyc DY WM Ha 3eMJIIO.
MuHuManbHOE 3HaYEHUE KPAaTHOCTH NMEepeHanpsLKeHHs cocTaBiger 1,73, Kk ToMy ke
BBICOKA BEPOSITHOCTb BO3HUKHOBEHHUS JYTOBBIX IEpEeHANpsDKEHH Oosiee BBICOKOU
KpPaTHOCTH M3-3a HAJMYUS CEPACYHUKOB B KOHCTPYKUUU DY WIM HEMETANINYECKOTrO
3aMblkaHusi Ha 3eMito. CyllecTBEHHBIM HEJOCTATKOM TaKOW CEeTH SIBIsETCS
HEBO3MOXHOCTH MOJYYUTh JIBa YPOBHS HAMPSIKEHUMN, YTO HE MO3BOJISIET BKIIOYATH B
ceTh 0JJHO(a3HbIE U ABYX (a3Hble MOTPEOUTETN HAIPSIMYIO.

Ceru IT nHamm npumeHeHue aiisg nuTtaHus TpexdaszHbix DY, TpeOyrommx
NOBBILIEHHYIO  3JIeKTpo0e30MacHOCTh  (Hampumep,  IIAXTHOE,  KapbepHOE
3IIEKTPOOOOPYI0OBAHUE).

Cerp TN-C. Jlo nocienHero BpeMeHU Oblla U OCTaeTcs Haumbosiee MIMPOKO
UCIOJIb3yeMol cucteMoit cet. Ho mponmomkurenbHas MX SKCILTyaTalus Mokasala
CYILIIECTBEHHBIN HEIOCTAaTOK, KOTOPHIM 3aKJII0OYAETCS B HEBO3MOXKHOCTU O0ECIEYUTh
BBICOKYIO DJIEKTPOOE30MaCHOCTh MPH KOCBEHHOM MPUKOCHOBEHUU WIIU OOpBIBE
npoBOAHMKA ((ha3HOTO WM HYJIEBOTO).

Onekrpobe3onacHocth B cetd [N-C mnpu KOCBEHHOM MPUKOCHOBEHUHU
o0ecnieunBaeTcsi OTKIIOUEHUEM OJHO(]A3HBIX 3aMbIKaHMH Ha KOPIYC € HOMOIIbIO
HOpeJOXpaHNuTeNed WM aBTOMAaTHUECKUX BhIKItouaTesne. Ho mpu pa3BeTBICHHBIX
CeTSIX TOK OJHO(A3HOTO KOPOTKOTO 3aMbIKAHUS MMEET HEOOJIbILIOE 3HAUYE€HHUE OT
JECSITKOB JI0 COTeH ammep. BceiencTBue 3Toro BpeMsi OTKIIIOUYEHHS CYIIECTBEHHO
BO3PACTaeT, a BEPOSTHOCTb DJIEKTPONOPAXKEHUS 4YEJIOBEKAa, NPUKOCHYBLIETOCS K
METAJUIMYECKOMY KOPIYCY aBapMWHOM yCTAHOBKH, yBelIM4uBaercs. Kpome sToro, B
CeTH TMpH OAHO(]A3HOM KOPOTKOM 3aMBIKAaHWU Ha Kopmyc anekTpornpuemuuka (I11)
BO3HMKAET BBIHOC MOTEHIIMAja 1o HyjleBoMmy mnpoBoay Ha OIIY HenmoBpexaeHHOTO
000py1I0BaHUs, B TOM YHUCJI€ OTKJIIOYEHHOI'O M BBIBEICHHOTO B PEMOHT, YTO TaKXKe
YBEJIMUMBAET BEPOSITHOCTh mopaxkeHus: mojeid. Ocobyro omacHocth B cetu N-C
MpeACTaBIsieT OOpbIB (OTrOpaHME) HYJIEBOro ImpoBoaa. B 3ToM ciydae Bce
IPUCOEIMHEHHBIE 3a TOYKOW OOpbIBa MeETAJIMUECKHUE 3aHyleHHble Kopmyca Ol
OKa)XyTcsl 10/ (pa3HBIM HANPSKEHUEM.

Hcnonb3oBanue Y30 B ceTSIX HEBO3MOXHO, TaK KakK 3TO CBS3aHO C HX
HEPabOTOCTIOCOOHOCTHIO WIIHM OOJIBIIUM KOJIHYECTBOM JIOKHBIX CpabaThIBaHUH.

becniepeboitrocTh anekTpocHa0keHust B cetr | N—C mpu pa3inudHbIX KOPOTKUX
3aMBIKaHUSX He oOecrneunmBaeTcs W3-32 3HAYUTENBbHBIX TOKOB, U Tpedyercs
OTKJIFOYEHHE NPUCOETUHEHUS.

Cetn  BBI3BIBAIOT  3JEKTPOMArHUTHBIE BO3MYILEHUS B cUCTEME
ANEKTPOCHAOXKEHMS. DTO CBSA3aHO C TEM, 4YTO MAJCHHE HANpPSDKEHHS B HYJIEBOM
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MIPOBOJIHUKE U MPOTEKAHMS TOKA MO METAUIOKOHCTPYKIUAM 3JIaHUN U COOPYNKEHUM
CO3/1a€T AJEKTPOMArHuTHbIE moMexu. OHM YyCUIIMBAIOTCSI TIPU TPO30OBBIX pa3psliax U
0oHO(a3HBIX KOPOTKUX 3aMBIKAHUM CO 3HAYUTEIBHBIM TOKOM, MPOTEKAIONIUM B
HYJIEBOM IMIPOBO/IE.

Cetu TN-C  nHanum  npuMeHEHUE ISl TMOJKIIOYEHUS  CHUJIOBBIX
ANEKTPONPUEMHUKOB ITPOU3BOICTBEHHBIX 3JJaHUN U COOPYKEHUM.

Cerb TN-S. Ceru ¢ TakuM pexXuUMOM 3a3zemiieHus Heutpamu u OITU
ANIEKTPOYCTAHOBOK HA3bIBAIOTCS MATUNPOBOJAHBIMU. B HHMX HyneBoil pabouuit (N) u
HyneBoi 3amuTHbIN (PE) npoBogHUKY pa3aeieHsl.

Ucnonb3oBanue cetu TN-S oOecneunBaer 0Oornee BBICOKMH  YpOBEHb
anekTpobe3onacHocT 1o cpaBHeHUro ¢ cucteMod TN-C npu  kKocBeHHOM
MPUKOCHOBEHUHM 3a CYET pa3JieJIeHUs] HYJIEBBIX IPOBOJHUKOB, a TakXe WH3-3a
BO3MOXXHOCTU Hcnoib3oBanus Y30. Xorda npu npodboe uzonsuud B cetd [N-S
TAaK)K€ BO3HUKAET BBIHOC OIMACHOrO TMOTEHIMAJla Ha Kopiyca JApyrux
ANEKTPONIPUEMHUKOB,  CBS3aHHBIX  mpoBogHukoM PE.  Ho  Bo3MOXHOCTH
ucnonb3oBanuss Y30 B 3ToM ciydyae oOecrieunBaeT 0Oosee BBICOKHI ypOBEHb
AIEKTPOOE30MaCHOCTU. A BOT OOpPBIB HYJIEBOT'O pabovero MpoBoJHHMKA B ceTH [N-S
HE BJICYET 3a COOOM MosiBJIeHUS (Pa3HOTO HAMPSKEHUS Ha KOPITycax BCEX CBSI3aHHBIX
naHHou nuHuen nutanus D11 3a Toukoil pa3pbiBa.

Crnenyet 3aMeTHTh, uTo Hajmuuue B ceTax TN-S Y30 cymecTBeHHO CHUXKaeT
00BeM TMOBPEXKACHUN MPU BOSHUKHOBEHHH OJIHO(DA3HBIX KOPOTKHX 3aMBIKAHUU T10
cpaBHeHHIo ¢ cetaMu [N-C, Tak Kak MOBpPEXIEHUE JUKBUIUPYETCS B HAaYaJIbHOU
CTa/IUH.

B oTHOIIEHNN NMPOEKTUPOBAHUS, HACTPOUKH 3aIIUT U 00CTyKUBaHUS ceTu | N—
S 1o otHomeHuto K ceTsiM | N—C sSBisroTcs 0osee TOPOTUMH H3-3a HEOOXOIMMOCTH
MPOKJIAJIKU MATOTO MTPOBOTHUKA.

Cetn TN-S HaxoasT MpUMEHEHUE BO BHOBH CTPOSIIIUXCS U PEKOHCTPYUPYEMBIX
3MaHUSAX AJMUHUCTPATUBHO-OBITOBOIO HA3HAYECHHs, a TaKXKE OCBETHTEIbHBIX
YCTaHOBKAaX MPOU3BOJICTBEHHBIX U OJMM3KUX K HUM 37JaHUN U COOPYKECHHI.

Cetb TN-C-S. D10 xomoOunHarus nByx cereii TN-C u TN-S. [lomyunna cBoe
pa3BUTHE B PE3YJIbTAaTE€ HEBO3MOXKHOCTH PEKOHCTPYKIHMHM YAaCTH MUTAIOMIUX CETEH
AIIEKTPOCHAOKECHHS, OTHOCAIIUXCS K  OHEProcHaOXaromeil KOMIIaHWH, HO
HEOOXOMMMOCTH HcTHoNib3oBaHus cuctemMbl TN-S y morpeburens. [ns Heé
CIIPaBE/JIMBHI BCE MPEUMYIIECTBA U HEAOCTATKH BhIepaccMOTpeHHbIX ceTeit TN-C
u TN-S. TloBeimenne 53MeKTPOOE30MACHOCTH BO3MOKHO TOJBKO B YaCTH CETH,
cooTBeTcTBYIOMmEH cucteme TN-S.

Hamum npumenenue aJisi peKOHCTPYUPYEMBIX 3JaHUN Pa3IMYHOIO Ha3HAYEHUS.
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3.1.2 Pe:xknmbl padoThI HeliTpasieil B 3JIeKTPOyCTaHOBKAX M ceTsix cbime 1000 B

B cucremax snexktpocHaOxeHus HampspkeHueM 2-35 kB MOXXeT NMpUMEHATHCS
CUCTEMa C U30JMPOBAHHON WJIM KOMIICHCUPOBAHHHON HEUTPAJIBIO IIPU YBEIUYECHUU
BEJINYMHBI EMKOCTHBIX TOKOB 3aMbIKaHUS HA 3€MJIO BBIIIE JTOIYCTUMBIX 3HAYEHHUM 1O
ITYD (mna 6 xB-30 A; 10 kB-20 A; 20 kB —15 A u 35 kB-10 A). B nocnegnem
ClIy4yae 3a3eMJICHHE HEWUTpalIM OCYILIECTBIIETCS 4YEpe3 Iyroracsllue anmnaparsl.
[IpumeHeHue ayroracsiiyux KaTylleKk ¢ aBTOMaTHYeCKOW HACTPOMKON crocoOCTBYET
0ojiee MUPOKOMY PacHpOCTPAHEHUIO CUCTEM C KOMIIEHCALUEH €MKOCTHBIX TOKOB,
KaK TEXHUYECKH 00Jiee COBEPIICHHbBIX, YeM CUCTEMBI C U30JIMPOBAHHON HEUTPAJIBIO.

B cucreme 110 kB ucnonbzyercs 3 pekTuBHO-3a3eMIICHHAs HEUTPab.

B cucremax 220 kB u BbIlIe IPUMEHSAETCS IITyX0€ 3a3€MJICHUE HEUTPAIIH.

CucremMa c M30JMPOBAaHHOM HEUTpasnpio mMpeacTaBieHa Ha pucyHke 3.6. B
HOPMAJIbHOM pEXHME TMOAKIIOUEHUE TpeX(a3zHbIX MOTpeOUTeNed 3JIeKTPUYECKOn
DHEPIrUM HE TMPHUBOAUT K CMEIICHUIO HEWUTPaJbHOM TOYKH, 4YTO CIIOCOOCTBYET
CTaOMIIM3AINK HAMIPSHKEHU OTHOCUTEIIBHO COCETHUX (as3.
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Pucynok 3.6 — Cxema 1 BEKTOpHas [uarpaMma TOKOB U HAIPSHKCHHUI CETH C
M30JIMPOBAHHON HENTpabIO MpU 0THO(DA3HOM 3aMBIKAaHUU Ha 3EMITIO

Bo3nukHOBeHHe OAHO(A3HOTO 3aMbIKaHHUS HA 3€MIII0 B TaKOM CHCTEME HeE
SBIISIETCSI KOPOTKAM 3aMBIKAaHUEM, a BBI3BIBAET HEHOPMAIBHBIA PEXUM PaOOTHI CeTH
U MPEJICTABISAETCS, KaK PE3YJIbTAT JIBYX HAIATAKOIINUXCS APYT HA Ipyra COCTOSTHUM:

1. HopmanbsHoOro pexkuma padboThl, 0OYCIaBIMBAIOIIETO HOPMAIbHYI) CUCTEMY

HaNpsHKEHUN U TOKOB;
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2. Hanararomeecst Ha nepBoe U oOpallaroliee B HyJb HalpsSKEHUE B TOUYKE
3aMBbIKaHUs, KOTOPOE SIBISETCS CIEICTBUEM IPUIIOKEHUS B MECTE 3aMbIKaHUS KO
BceM (ha3zaM HamNpspKEHHWS, PaBHOTO MO BEJIMYMHE, HO OOpaTHOro MO 3HAKy
HaIpPsHKEHUIO TOBPEKIEHHOM (a3bl B HOPMAJIBHOM PEKUME.

OukTuBHAs cuctemMa HanpsbkeHud (-U ;) BbI3bIBa€T (PUKTUBHBIA €MKOCTHOU

TOK, KOTOpBI, CTeKash B 3€MJII0 y MECTa aBapHuM, TPEMs BETBSIMHU paclpeneisieTcs
Mexay emkoctamu Ca, Ce, Cc M BO3BpalaeTCsd MO HEMOBPEXKAECHHBIM ITPOBOJAM

yepe3 0OMOTKU TpaHchopMmaTopa WK reHeparopa. Takum oOpa3om, TOK, Hajlarasch
Ha HOpPMajbHbIE E€MKOCTHBIE TOKHM CHCTEMBbI, YCHJIMBAET IMOCJEAHUE B
HEMOBPEKIEHHBIX (ha3ax U KOMIEHCUPYET B MOBPEXKACHHOM, co3/1aBas 0JHO(PA3HYIO
neperpy3ky TpaHchopMaTOpoB M TIE€HEpPaTOpOB M, CJIEAOBATENBHO, PE3KYIO
ACUMMETPHUIO CUCTEMBI TOKOB M HANpsDKEHWH, KOTOpas IOKa3aHa Ha BEKTOPHOU
auarpaMmme (pucyHok 3.6).

Tok ogHO(a3HOro 3amMblKaHUS HA 3E€MJII0 B CHCTEME C H30JUPOBAHHOMU
HEUTpabl0 paBEH TPOMHOMY €EMKOCTHOMY TOKY Ha 3€MJII0 HEMOBPEKIECHHOM (pa3bl B
HOPMAJIBHOM PEKUME W SIBJISICTCS HEOOJBIIUM MO CPABHEHHUIO ¢ TOKAMHU HArpy3Ku U
cam 1o cebe He omaceH. llpu 3ToM B TakoM pexume paboTa NPUEMHHKOB
AJICKTPOIHEPTUM HE HAPYIIAETCS, TaK KaK TPEYrOJAbHUK JIMHEHMHBIX HaIPsSIKEHUM
octaerca 0e3 M3MEHEHUH, a JMIIb TepeMellaeTcs NapajjieibHO camMoMy cebe B
COOTBETCTBHUH C IMEPEMEIICHUEM €ro LIEHTPa TSHKECTH B IOJIOKEHUE, ONPEEsieMoe
HaIPSKEHUEM CMELIEHUS HEUTpaiu. Bo3moxxHOCTB 6ecniepeboitHOrO
AIEKTPOCHAOKEHHS TPUEMHUKOB B aBapUHHOM pexuMe 0AHO(]A3HOTO 3aMbIKaHUS Ha
3eMITIO SIBJISIETCS] IPEUMYIIECTBOM CHUCTEMBI C U30JIMPOBAHHON HENUTPAIIBIO.

OCHOBHBIMH HETOCTaTKAMU CHUCTEMBI C U30JIMPOBAHHON HEUTPANIBIO SIBISIOTCS:

1. MOBBINICHHBIE KalUTAIbHBIE BIIOKEHHS, BBI3bIBAEMbIE TPEOYEMBIM YPOBHEM
U30JSILUH DJIEKTPOYCTAHOBOK, T.K. B aBaApUHUHOM PEKHUME MPOUCXOJUT YBEIUYECHHE
HANPSDKEHUSI HETIOBPEXKICHHBIX (a3 OTHOCUTENBHO 3€MJIU JI0 IMHEWHOTO 3HAYCHUS;

2. BO3MOXXHOCTh 3aMbIKaHUsl (a3bl Ha 3€MIII0 4Yepe3 DIJIEKTPUUYECKYIO AYTy U
NOSIBJICHUE TEPEMEXKAIOIINX OYyr, HMEIOUUX I[PU ONPEACIEHHBIX YCIOBUSX
YCTOWYUBBIN XapaKTep U BHI3BIBAIONIUX TMEPEHANPSDKEHUS, MPEBOCXOAIINE B 2,5+3,2
paza HoOpMaibHOE (pa3HOE HAIpPSHKEHUE, KOTOPOE PACHpPOCTPAHSIETCS Ha BCIO
ANEKTPUUYECKH CBS3AHHYIO CETh.

Jnst  ymeHbllleHHsT TOKa OJHO(GA3HOTO 3aMbIKaHHS Ha 3EeMJI0, B MECTE
MOBPEXKACHUS, MEXIY HEUTpaIbl0 MCTOYHUKA WM MPHUEMHUKA 3JIEKTPOIHEPTUU U
3eMJICH BKIIFOYAKOTCS Jyroracsilui anmapar.

OYHKIIMOHUPOBAHUE CUCTEMBI ¢ KOMIICHCHPOBAaHHOW HEUTPaIbIO (PUCYHOK 3.7)
B HOPMAJHbHOM PEKHUME aHAJIOTHYHA PaboTe CHCTEMBI C M30JIMPOBAHHON HEUTPAIIBIO.
A BOT B pexume 0JHO(A3HOTO 3aMbIKAHUS Ha 3€MJII0 MUMEIOTCS CYIIECTBEHHBIE
OTJINYUSL.
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Pucynok 3.7 — Cxema 1 BEKTOpHas [uarpaMma TOKOB U HAIPsHKEHHUH CeTH ¢
KOMIIEHCUPOBAHHOW HEUTPANbIO TPU OAHO(PA3ZHOM 3aMbIKAHUH HA 3EMITIO

CucTemMbl ¢ KOMIIEHCAIIUEH €MKOCTHBIX TOKOB MPU OJHO(A3HOM 3aMbIKaHUU Ha
3eMITIO XapaKTEePU3YETCs CIeAYIOUIMMU MOJOKUTETbHBIMHU (PaKTOPAMHU:

1) npu oxHO(Da3HOM 3aMBIKAHUU HA 3€MJII0 Pa3BUBAIOUIUICS MPOOON H30IAIUN
ANEKTPOYCTAHOBOK MPEAYNPEKIACTCSI HA PaHHEN CTaUU;

2) HEYyCTOMYMBOE 3aMbIKaHHWE Ha 3eMiII0 nogasisiercs, npuueM 70-90% takux
3aMBIKaHUM JIUKBUIUPYETCS 0€3 OTKIIOYEHHUS, MEIJIEHHO BO3pAacTaeT HANpsIKEHUE B
MecTe noBpexaeHus 10 U,, 4To crmocoOCTBYeT BOCCTAHOBIEHHUIO AUAIIEKTPUUYECKON
IPOYHOCTHU WU30JISALINH;

3) mpu YCTOMYMBBIX 3aMBIKAHUSX HA 3EMJIIO0 TOK, HMPOXOISIIHMI 4Yepe3 MECTO
3aMbIKaHUSI, CHHUKAETCS 10 HECKOJBKHX IPOLIEHTOB €MKOCTHOIO, YTO IO3BOJSET
paboTaTh AIEKTPONPUEMHUKAM HA MEPUOJI OTHICKAHUS U YCTPAHEHUS MOBPEKICHUSA,
T.€. YHACJIO OTKIIIOYCHUN U HAPYIICHUN MUTaHUS y TOTPeOUTEIsI MUHUMAJIBHO;

4) TpaAMEHTHl HAMPSHKEHHOCTH BOJW3M MECTa TOBPEXKACHHUS 3HAYUTEIHHO
CHIDKEHBI, UTO 00€eCIIeurBaeT 0e30I1acHOCTh JIIOIEH;

5) orcyTcTBHE OOJBIITUX STEKTPOMATHUTHBIX BIMSHUN Ha JIMHUU CBSI3U.

Ho ¢dyHKImonnpoBaHHe TakOW CETH MMEET CBOM HeJocTaTKku. K HUM MOXXHO
OTHECTH:

1) yBenuueHHbIE KalUTAJbHBIE 3aTpPaThl, BbI3BIBAEMbIE MOBBIIIEHHBIMU
TpeOOBaHUSAMH K YPOBHIO U30JISAIIUH JIEKTPOYCTAHOBOK;
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2) CJIOXHOCTh JKCIUTyaTallUM CUCTEM C KOMIIEHCHUPOBAHHOW HEUTpasiblO0 H3-3a
HEOOXOIUMOCTH BECTU MOCTOSHHOE HAOJIOJIEHHWE 33 COCTOSHUEM KOMIICHCALUHU U
TPYAHOCTH B ONPEAECICHUH MECTA MMOBPEXKJICHHUS, €CIIM OHO HE Pa3BUJIOCH;

3) BO3MOXHOCTh  TMOBBIIMICHHS  HANOpsDKEHHsS  HEMOBPEXKIEHHBIX (a3
OTHOCHUTEJBHO 3eMJIM 0O0Jiee JUHEHHOro M CYIIECTBOBAHME INEpEHANpPsHKEHUH, eciu
HET TOYKU HACTPOUKHU U yra yCTONYNBA;

4) yBenuuYeHUE KaNUTaJIbHBIX BIOXKEHUM M SKCIUIyaTallMOHHBIX PAacXoJOB B
CBSA3M C YCTAHOBKOM JAyroracsiux amnmaparoB I0 CPaBHEHHUIO C CHUCTEMOHN C
M30JIMPOBAaHHOW HENTPAJBIO.

Cucrema ¢ >(p¢peKTUBHO-3a3€MICHHOM HEUTPAJIbI0 HCIOJNb3YETCS TOJBKO Ha
HanpspkeHuu 110 kB. KOHCTpYKTHBHO Takol peKMM CO3AaeTcs MyTeM BKJIIOYEHUS B
HelTpanb OOMOTKM CWJIOBOro TpaHchopmaropa HampsbkeHuemM 110 kB
KoMMyTaloHnHoro ammapata 30H  (3azemuutens ogHO(a3HbI  HEUTpain).
CocTosiHMe JaHHOTO amnmaparta oOIpeaeNsieT paldoTy DSJIEKTPUYECKOM CeTH C
3azemiieHHON HeWTpanbio (3OH BritoueH) wiu ¢ pazzemiieHHON HeiTpansio (30OH
OTKJTIOUEH ).

Takass 0coOEHHOCTh (PYHKIIMOHUPOBAHMUSI CHUCTEMBI CBSI3aHA PAIOM MPUYUH
TEXHUYECKOTO0 M YKOHOMHUYECKOro xapakrepa. C oJHOM CTOPOHBI, HEOOXOUMOCTHIO
OTrpaHUYEHUSI TOKOB KOPOTKOTO 3aMbIKaHHUs, B IEPBYIO OYEpelb OAHO(PA3HBIX, 32 CUET
CO37aHUsl HEOOXOAUMOTO COOTHOILIEHUS MEXAY CONPOTUBICHUSIMHU TPSMOH,
oOpaTHOM W HyJeBOHW TmocienoBaTenbHOCTEH Ha HamnpspkeHuu 110 xkB. C apyrou
CTOPOHBI, CHU3UTD MEpPEHANPSKEHUST Ha HEMOBpexXAEHHBIX (azax 10 0,8 TuHEHHOTO
HANPSDKEHUST U TOJJIEPKUBATh KOI(PPUIIMEHT 3aMbIKaHUA Ha 3eMJII0 paBHBIM 1,4 u
TEM caMbiM OO€CIeuuTh 3alUTy (a3HOM H3OJSAIUU CHIOBOTO TpaHchopmaTopa.
JIoTIOJTHUTENBHO B HEWTpalib TpaHcpopMaTopa BKITIOYAETCS 3aIIUTHBIN aImmapar OT
NepeHaIpPsKEHUs (3aLIUTHBIN pa3psSAHUK UIN OTPAHUYUTEND IEPEHAIPSKECHHS ).

Cucrema c TIyX03a3eMJICHHOW HEWUTpalibl0 MpEACTaBlIeHa Ha pucyHke 3.8.
Opnodaznoe 3ambikaHue Ha 3emitro (Hampumep, ¢a3sl A) B CUCTEMax C
IIyX03a3eMJICHHON HEUTpasibl0 TPEACTaBIsAeT €000l oaHodazHOe KOPOTKOE
3aMbIKaHUE, TaK KaK MOBpEeXJeHHas (aza OKa3bIBACTCS KOPOTKO3aMKHYTOW uepe3
3eMJII0 U HEWTpaib TpaHchopMaTopa WM reHepaTopa. TOK B MeCTe MOBPEXICHUS
OTrpaHUYEH TOJIBKO CONPOTHUBIICHUSIMU UCTOYHUKA NMUTAHUS U JuHUU. [Ipu 3TOM TOK
3aMBIKaHUSI NPAKTUYECKM HE 3aBUCUT OT BEJIWYMHBI CONPOTUBIEHUS H30JSLUUA U
€MKOCTH CUCTEMBbI OTHOCUTEIIEHO 3€MJIM U MOXKET UMETh OY€Hb OOJIbIINE 3HAUCHMUS.
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Pucynok 3.8 — Cxema 1 BEeKTOpHas JuarpamMma HamnpsKeHU CeTu ©
IIIyX03a3eMJIEHHOM HEUTPaibIo MPU OJHOPA3ZHOM KOPOTKOM 3aMbIKaHUU

Hanpsikenust HemoBpeXJIEHHbIX (a3 OTHOCUTEIBHO 3€MJIM OMNPEeNesIoTCs
reOMETPUYECKON cyMMOI HOpManbHBIX (a3Hbix HanpsikeHuil U, u U. 1 HeGonbmx
JIOTIOTHUTENIBHBIX COCTABJISIONIUX, OOYCJIOBJICHHBIMU CONPOTUBICHUSIMU OOMOTOK
TpaHc(opMaTOpOB (WM TEHEPATOPOB) U MOJBOJIAIINX IIPOBOJOB, HO BenuunHa U,

U menee 0,8U,. Ilpm oxpHOda3HOM 3aMBIKaHMM Ha 3E€MJII0 B CHUCTEME C

IIyX03a3eMJICHHON HEHTPasIbio TOK 0JTHO()A3HOTO KOPOTKOTO 3aMbIKaHUS MPEBHIIIACT
€MKOCTHOW TOK W TMPUBOJHWT B JEUCTBUE pEIEHHYI0 3allUTy, OTKIIOYAIOIIYIO
MOBPEKIEHHBIN Y4aCTOK CETH CUCTEMBI.

OCHOBHBIMH JIOCTOMHCTBAMU CUCTEMBI SIBIISTIOTCS :

1) crabunuzanus TMOTEHLMAda HEWTpadud U YCTpaHEHHE BO3MOXKHOCTHU
MOSIBJICHHS] YCTOMYMBBIX 3a3€MIISTIOLTUX JIYT U CBSI3aHHBIX C HUMU TOCIIEICTBUM;

2) obneruenHas paboTa MU3OJSIUHU MPU 3aMBIKAHUSX HA 3€MJIIO0 M MEPEXOAHBIX
npoleccax, 4YTo MPUBOAUT K BO3MOKHOCTH CHW)XCHHUS YPOBHS H3OJISIUH, a,
CJIeI0BaTEIbHO, YKOHOMUHU B 3aTpaTax, JUOO K TOBBIIMICHUIO HAJEKHOCTU PabOTHI
AJIIEKTPOYCTAHOBOK BCIIEJCTBUE OONBIIOrO 3amaca MNPOYHOCTH M3OJSALUU, TIpU
COXPAaHEHUH TAKOTO K€ YPOBHS M3OJSIINHU, KaK U IIPH JPYTUX CIOCO0ax 3a3eMIICHUs
HEUTpau;

3) oOecrieyeHrWe  BBIMOJHEHHMS  YETKOW, HAJEKHOW  CEJIEKTHBHOW U
OBICTPOACHCTBYIOIICH pEeICHHON 3aIIUTHI.

Ho cucrtema ¢ riyxum 3a3emMiI€HUEM HEUTpalid 001agaeT psiioM HETOCTATKOB:

1) moboe ogHOda3HOE 3aMBIKAaHUE Ha 3€MJITI0 SBISETCS KOPOTKUM, U pelieiHas
3alllUTa HEMEMJICHHO OTKJII0YaeT MOBPEKIEHHBIM YYacTOK, T.€. Hapylaercs
Oecriepe0oITHOCT AIIEKTPOCHAOKEHMS, UTO TpeOyeT nmpuMeHeHue ycrpoiicts AIIB u
BBIIIOJIHEHUS CHCTEM C pPE3epBUpOBaHUEM [JIsi HaubOojee OTBETCTBEHHBIX
noTpeduTeneil (MOBHIICHUE 3aTpaT, JOMOJHUTEIbHBIC KAMUTAJIbHBIC BIOXCHUS U
yiiepO OT HEJOOTITYCKa MPOTYKIIUH);

46



2) 3HaYUTENHbHOE JIEKTPOMATHUTHOE BIUSHUE HA JTUHUU CBSI3HU, YTO MPUBOJUT K
YBEJIUYCHUIO 3aTPaT Ha 3ALLUTY NOCIEIHUX;

3) yaopokaHue peneiiHOM 3alllUThl B CBSI3U C YCTPOWUCTBOM €€ B TpexdazHoMm
HWCHOJIHCHMU;

4) TOKM KOPOTKOTO 3aMBIKaHHUSI MOTYT JOCTHTaTh OOJBIIUX 3HAYEHUU MpHU
3aMBIKAaHUAX HA 3€MIII0, YTO SBJISETCA NPUUYUHOM JUHAMHYECKUX Pa3pyLIAOLINX
YCUJINM, PACIPOCTPAHSAIOIINXCS HA 3HAYUTEIBbHYIO 4aCTh CUCTEMBI, IPUMEPOM TOMY
MOXET CJIYXKUTb MOBPEKIEHUE XKeje3a CTaropa reHeparopa npu mnpodoe HU30JISAIUU
Ha KOPITYC, pa3pbIBbl 000JI0YEK Kabeyel, pa3pylleHue TUPJSHI H30JIITOPOB Ha
BO3aAymHbIX JIDII u np.;

5) nmpu  OONBIIUX  TOKaX  KOPOTKOrO  3aMbIKaHUSI  YMEHBIIIACTCS
CUHXPOHU3UPYIONIUNA MOMEHT (CUHXPOHHBIC JBHUTATEIM MOTYT 3aTOPMO3UTHLCA, a
napajuiesibHO paboTaroNuil TeHepaTOp — BHIUTU U3 CHHXPOHU3MA);

6) ONacHOCTh TIOPAKEHUS JIIOJICH BCICACTBUE OOJBIIMX HAMPSKCHUN
NPUKOCHOBEHHS W IlIara H3-3a TOKAa KOPOTKOI'O 3aMbIKaHUSI TIPU OJHO(A3ZHOM
3aMbIKaHUHU HA 3€MJIIO;

7) 3HAaUUTENILHOE YBEJIMUCHHUE 3aTpaT Ha 3a3EMJIAIOLINE YCTPONCTRA.

3.2 AHAJIM3 ONACHOCTH MOPAKEeHNS YeJI0BeKA B Pa3IHYHBIX CeTAX

Ilog onacHOi cuTyalMeld B 3JEKTPOYCTAHOBKAaX IIOHUMAETCS HEKOTOPOE
cily4aitHoe coOBbITHE, TPU BOSHUKHOBEHUU KOTOPOTO YEJIOBEK, B3aUMOEHCTBYIONTNI
C DJIEKTPOYCTAHOBKOM, MOMAaJaeT MOJ HANpSIKEHHE M YEpe3 €ro TEelIO0 HayuHaeT
IPOTEKATh SJEKTPUUECKUN TOK, KOTOPBI MOXET MPUBECTU K AIEKTPONOPAKECHHUIO.
[IppyunHaMy BO3HHMKHOBEHHMS OMACHOM CUTYyallMu ISl YEJIOBEKa MPHU JKCILTyaTaluH
AIEKTPOYCTAHOBKH MOXKET SIBUTHCS KaK €€ MOBPEXKACHUE WM aBapus, Tak H
HECOOJTI0ZICHNE UK TPpyOOoe HapyIIeHUE MPAaBUJI TEXHUKH 0€301aCHOCTH.

BsaumogeiicTBre uenoBeKa € JJACKTPOYCTAHOBKOW B COOTBETCTBUU C [5]
YCIIOBHO MOXET OBITh MPEICTABICHO B BUJE CUCTEMBI «YEIIOBEK - AJIEKTPOYCTAHOBKA
- BHeIHss cpefay (pucyHok 3.9). Ilpu aToM cuuTaeTcs, 4To Kakoe-Iu00o HapyIIeHHe
BO B3aMMOJICHCTBUU KOMIIOHEHTOB A3TON CHUCTEMbI MPUBOJUT K BO3HUKHOBEHUIO
OMacHOM CHUTyalluH, a €€ XapakTep W TKECTb OyAeT ONMpeAessiThbC UMEHHO 3THUMU
HapyLICHUSIMU.

PaccmoTpum Gonee moapoOHO CTPYKTYPY CUCTEMBI.

KoMmonenTa «4emoBek» TPEACTaBIseT COO0O0M CIOXHYIO OHOJIOTHYECKYIO
COCTaBIIAIONIYI0, TPYAHO TMOJJAIONIeeCs KaKOMy-TH00 (opMarbHOMY ONMHCAHUIO.
OpHako TIpW PEIICHWH TMOCTABICHHBIX 3a/1ad OyleM paccMaTpUBaTh YEIOBEKa Kak
0o0BeKT 3amuThl. B maHHOM ciiydae moa OOBEKTOM 3alllUTHI TMOJPa3yMeBaCTCs
OTJICJIbHBIA YEJIOBEK WIIM OIpejesieHHas rpynna (KOJUIEKTUB) JOJIe, KOTOpbIE B
Mpouecce  CBOEM  TPYyAOBOM  JEATENBHOCTH  CBSI3aHBl  APYr C  APYroM

47



MPOU3BOJICTBEHHBIMH OTHOLIEHUSAMU. 110 BBIMOTHEHUIO CBOMX MPOPECCUOHANBHBIX U
JOJKHOCTHBIX OOS3aHHOCTEM KOJUJIEKTHBBI JIIOJ€H Ha OOBEKTaX MOryT OBbITh
MOJIpa3/ieJIeHbl Ha JJIEKTPOTEXHUYECKH NepcoHan (3JIEKTPUK, DHEPreTHK) U Ha
HEAJIEKTPOTEXHUUECKUH (pabouune, Ciiyxaliue, MpoaaBlbl, MEIUIUHCKUE PAOOTHUKH
U JIp.), KOTOpBIE, CONPHUKACASICh C AJIEKTPOYCTAHOBKAMM, IOJBEPrarOTCs pa3IndyHOMN
cTeneHu omnacHocTH. [lo3ToMy mHpH paccMOTPEHUU BEPOSATHOCTH BO3HUKHOBEHMS
ANEKTPONOPAKEHUS HEOOXOJMMO YYHUTHIBATh A3TH CYIIECTBYIOLIHUE CBSI3H MEXAY
rpynnamu JIoAei 1 3J€KTPOYCTaHOBKAMH.

YeoBek
(o6BEKT

DIEeKTPOyCTaHOBKA 3aIIUTEI)

Buemmnss cpena

Pucynok 3.9 — Cucrema «uenoBek (00BEKT) — 3JIEKTPOYCTAaHOBKA — BHEITHSS Cpeiay

KoMmonenta  «BHEmHsSII  cpela»  OTpakaeT  YCJIOBHS — DKCIUTyaTalluu
AIEKTPOYCTAHOBOK Ha 00BbekTax. OCHOBHBIE (DAKTOPHI BHEIIHEHW Cpeibl OTPa’KEHBI B
KIaccu(UKaIMM TMOMEIIEHUH TI0 CTENEeHH OMAaCHOCTH JJEKTPOIOPAKEHHUS B
cootBetcTBHH ¢ [TYD paccMoTpensl B myHKTe 1.4 m1aHHOTO MOCOOUS.

[Ipu sTOM 3amMeTHMM, YTO KOMIIOHEHTA «BHEIIHSS Cpella» MpeAoIpeaeisaeT
yCIIOBUSI BOSHUKHOBEHHUS OMACHBIX CUTYyaIlUH.

Ha ocHoBanuu ananmsa TpeboBaHU oOecrieueHus deKTpooe3onacHocTH [12] u
CTAaTHUCTHYECKUX JAHHBIX JJEKTPOTPAaBMATH3Ma BBIJCIMM THIIMYHBIE OIACHBIE
CUTYaIlUHN:

1) npsiMoe MPUKOCHOBEHUE:

a) OJHOMOJIIOCHOE MPUKOCHOBEHUE K TOKOBEIYIIEH YacTH 3JIEKTPOYCTAHOBKH
(Ug);

0) JABYXIOJIOCHOE TMPUKOCHOBEHHE K TOKOBEAYIICH YacTH AJIEKTPOYCTAHOBKU
(Un);

2) KOCBEHHOE NMPUKOCHOBEHUE:

a) npukocHoBeHHe K OIIY anexkTpoycTaHOBKH, HAXOAIIEHCS TI0/T HAMPSHKEHUEM
(U,p) B pe3ymbTaTe 3aMbIKaHUS Ha KOPITYC;
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0) mnpukocHoBeHue K OIIY 51eKTpOyCTaHOBKHM, Haxo[sAUIEHcs  MOA
HanpspkenueMm (U,,) B pesynbrate oOpeiBa PEN-IpoBOiHMKA B 3JIEKTPUYECKOM CETH;

B) npukocHoBeHue K OIIY »1ekTpoycTaHOBKM, HaxXOAsIIeHcs 1o.x
Hanpspkenuem (U,,) B pe3ynbTare 3aHOCa OMNACHOIO MOTEHLHManda IO CHCTEME
3aHyJICHUS.

[Ipu ompexneneHUH pacyeTHBIX BEJIIMYMH HampspKeHUs npukocHoBeHus (U,,) u
TOKa uepes Telo uenoBeka (ln) BBegeM crenyromnue JOnyIeHUs

1) conporuBnenue yenoBeka (Zn=Rn) Oydaem cuuTaTh MOCTOSIHHBIM U NPUMEM
ero 3nauenue 1000 Om B cootBeTcTBHUHM ¢ [10];

2) wnanpsokeHue npukocHoBeHuss (U,,) B MEpBbIii MOMEHT BO3HUKHOBCHUS
OMACHON CHUTYyallud B JJIEKTPOYCTAHOBKE PAaBHO HAINPSIKEHUIO MPUKOCHOBEHUS B
YCTAaHOBMBILIEMCS PEKUME;

3) comnpoTuBieHUSIMU  (Aa3HBIX MPOBOJIOB W  HYJIEBOrO MPOBOJHMKA
npeneOperaem.

bonee moapoObHO paccMOTpPUM ONAacHbIE CUTYAIlMH COCTABUB CXEMBbI 3aMEILCHHUS
U AHAJIUTHYECKHE BBIPAXKEHUS C MCIOJIb30BAHUEM OCHOBHBIX TMapaMeTpoB
ANEKTPOOE30NacHOCTH ToKa uepe3 uvenoBeka (ln) ¥ HampsikeHUs: MPUKOCHOBEHUS
(Un).

BBenem cnenyronirie ycioBHbIe 0003HAUYCHHS K CXeMaM 3aMeIEHUS:

Uy — da3Hoe HampshkeHue;

U, — inHeliHOe HanpsKEHUE;

U,,, — HanpsiKeHne PUKOCHOBEHUS;

Uony — HaIIpsKEHUE Ha OTKPBITON MPOBOASILIEN YacTH AJIEKTPOYCTAHOBKH;

Zp — KOMIUIEKCHOE COIIPOTUBJICHUE TEJIa YEJIOBEKa;

Ros — conpoTuBiieHrEe 00yBU YE€I0BEKa;

R, — conpoTuBIieHUE M0JA;

R, — conpoTuBiieHUE 3a3eMJICHUS HEUTpau;

R,; — compoTtuBieHue MmoBTopHOro 3azemicHus PEN-npoBoiHMKa Ha BBOJIE B
3JIaHUE;

Z,, — KOMIJIEKCHOE CONPOTUBJIEHUE HATPYy3KHU.

3.2.1 IByx¢a3Hoe (IByXIOJIOCHOE) IPUKOCHOBEHUE

Oco0eHHO OMacHBIM JJICKTPOMOPAKEHUEM UYEJIOBEKa SIBISIETCS] OJHOBPEMEHHOE
MPUKOCHOBEHHE K JBYM TMOJIOCaM CETH TIIOCTOSIHHOTO TOKAa WU JABYM (azam
TpéxdazHoit cetn mepemeHHoro Toka (pucynok 3.10). B aTom ciyyae oH momamaer
nmoa HamOoibiee pabouee HampspkeHHe (B TpEXQa3HBIX CETAX - MOJA JMHEHHOEe
HaIpsKEHHE) HE3aBUCUMO OT CXEMbI CETH, PEKHMMa HEWTpaldu MCTOYHUKA MUTAHUS,
YpPOBHSI ~ W3OJISIIUM  DJEKTPUYECKOM CceTh U 4eloBeka. PaccMmarpuBaeMoe
ANEKTPONOPAKEHHE MOXKET BO3HHUKHYTh, Hampumep, Mpu pabore 0e3 CHATHS
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HalpsDKEHUsT Ha BO3AYLIHBIX JIMHUAX OJJIEKTPOIIEPENAauM, pacHpeaeIuTEIbHbIX
YCTPOMCTBAX, METANIMYECKUX 3aMbIKaHUSAX OJHOM (a3pl Ha 3emill0 B Tpex(a3Hoil
CETU C U30JIMPOBAHHON HEUTPAJIBIO U T. II.

Q w >

R3l |
Pucynok 3.10 - JIByx¢a3Hoe NPUKOCHOBEHHUE B TPEX(Da3HOU ceTh

[Ipy ABYXMOMIOCHOM TPUKOCHOBEHHWU CXE€Ma 3aMEIEHHUs Tpe/ICTaBlIeHa Ha
pucynke 3.11.
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Pucynok 3.11 - Cxema 3amenieHus IBYXIOJIIOCHOTO MPUKOCHOBEHHS K TOKOBEAYIIEH
YacTH AJIEKTPOYCTAHOBKH

Tak kak paccMarpuBaeMasi OracHasi CUTyallusi XapakTepHa B OOJBIIEH CTETICHH
IUTSL AIIEKTPOTIOPAYKEHHUSI YEJIOBEKA MPU MPOTEKAHUU AJIEKTPUUECKOr0 TOKa IO IMETIIE
«pyKa-pykay, T. €. K TOYKaM BKIIOUEHHUS YEJOBEKa B AJICKTPUUYECKYIO IIEMb Oyner
NpuiIokeHo nmHernoe Hanpspkenue U =U . Torma cxemy 3aMenieHHs MOKHO

MPEJICTAaBUTH B YIIPOIIICHHOM BHUje (prUCYHOK 3.12).
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Pucynok 3.12 - Cxema 3amenieHus 1By XIOJIOCHOTO MPUKOCHOBEHUS K TOKOBEIYIIEN
YaCTH AJIEKTPOYCTAHOBKHU MPH BKIIOUECHUH «PyKa-pyKa»

Tox uepe3 Teno uenoseka (ly) onpenenures:

U
|, ===, 3.1
=7 (3.1)
U, =380B,
1, =0 038 4 =380 .

1000

Ha mnpaktuke cinydan aByxdaszHoro (JABYXIOJFOCHOTO) IPUKOCHOBEHUS
CPaBHHUTEIIBHO PEJKH U BO3HUKAIOT MPHU COBMAJCHUH HECKOJIBKUX HEOJArONMpUATHBIX
00CTOSTEIIHCTB.

3.2.2 Oanoda3zHoe NPUKOCHOBEHHE

Onnoda3Hoe  (OJHOIOJIOCHOE)  AJICKTPONOPAKECHUE  YEIIOBEKa  SIBIISETCS
HauboJee YacTON MPUIMHOM IEKTPOTPABM. IDTO 00YCIOBICHO MPUKOCHOBEHUEM KaK
K TOKOBEIYUIMM YacTsAM, HAXOASUIUMCS TOJl HAaNpSKEHHUEM, TaK U OTKPBITHIM
MPOBOISIIAM YacTsAM DY, OKa3aBIIMMCS O] HANPsHKEHUEM BCIICICTBUE aBapUitHOM
CUTyalluu, HaNpUMEp, MOBPEKACHUS HU3OJALMM, MaJCHUS MPOBOAA WIM JIPYTUMH
npuunHaMu. [Ipu 3ToM BenudMHa 3IEKTPUUECKOrO TOKA YEpe3 YEIOBEKa 3aBUCHUT OT
MHOTHX (DaKTOpPOB: peXKHMa HEUTpad HMCTOYHHKA, COMPOTUBICHUS HW3OJSAIUU
MIPOBOJIOB OTHOCUTEIBHO 3€MJIM, 3HAUYC€HUS EMKOCTH TOKOBEIYIIMX 4YacTeu
OTHOCUTEIBHO 3€MJIM U MEXKAYy COOOH, CONMPOTHUBIEHHUS I0JIa, HA KOTOPOM CTOUT
YeJIOBEK, COMPOTHUBIIEHUS €ro 00yBHU U JIp.

[Ipu omHOda3zHOM mpUKOCHOBEHWHM B TpEX(aszHON ceTH C 3a3eMIICHHOU
HedTpanbo (pucyHok 3.13) co3maercs 1emb TOKa, KOTOpask BKJIIOYAeT B ceOs
MOCJIEI0BATENIbHOE COEIMHEHUE COMPOTUBICHUN: COMPOTUBICHHE Tela YeJIOBEKa,
ero oOyBH, Tosia (MJIM OCHOBaHHUs), HA KOTOPOM CTOUT YEJIOBEK, 3€MJIH, a TaKKe
CONPOTHUBIICHUE 3a3€MJICHUS HEUTPAJIM UCTOUYHUKA TOKA.
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Pucynok 3.13 - Ognoda3zHoe npukocHOBeHUE K JuHeitHOMY npoBogHUKY (C) B
TpEX(Pa3HOM CETH C TIyX03a3eMIIEHHOW HEUTPAIbIO

Cxema 3aMCHICHUA OOHOIIOJIOCHOT'O IMMPUKOCHOBCHUA NIPCACTABIICHA HA PUCYHKC

3.14.
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Pucynok 3.14 — CxeMa 3amenieHusi OJHOMOIIOCHOTO MPUKOCHOBEHUS K
TOKOBEIYIIEH YacCTH AJICKTPOYCTAHOBKH

Tok uepes yenoseka (ln) u Hanpsxkenne npukocHoBenus (U,,) onpenensres:
_ Yo
Z,+Rs+R, +R,’
_ U(p(zh + Ro6)
" Z, +Rs+R, +R,’
Takoil BUJ ONACHOM CUTyallMU XapaKTEPEeH IS AJEKTPOIOPAKECHUS 4YEIOBEKA
MIPU IPOTEKAHUH JIEKTPUUECKOTO TOKA IO METIE «PyKa-HOTay.
DNEeKTpUUECKOEe COMPOTUBICHHME OOYBM M TOJIa 3aBUCUT OT MaTepuana, M3
KOTOPOTO M3TOTOBJICHO OCHOBAaHME W TIOJIONIBA OOYBH U MX COCTOSIHUSI — CYXHE€ WIJIH

Blaxxuele. [IpumepHbie 3HaUeHUs1 conpoTuBieHus (KOM) yKa3aHHBIX MaTEpPUATIOB U

OCHOBaHUU MPUBEICHBI HIKE (B CKOOKAaX YKa3aHO BIAXXHOE COCTOSIHUE MaTepurana):
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1. Cyxas (BJ1a)KHasl) MOIOIIBA M3 KOKH......ccvverrrrerreeeraenannn. 100 (0,5)

2. Cyxas (BJIa>KHasl) TIOJIOIIBA U3 PEZUHBL.........ccecuvrreererreennns 500 (1,5)
3. Cyxoi (BlaxHbIH) aCHATBTOBBINA MOM.....ceeerevreeeerereeeennnen 2000 (0,8)
4, BETOHHBIM TTIOM....uuvverieeeeeiirieeeeeietreeeeeeeirrreeeeseeennssaeseseannnns 2000 (0,1)
5. BEMIISTHOM TTOML. ... uurveeeeeeerireeeeeeeetreeeeeeessaeeeeeeennnnaeaeeeennens 20 (0,3)
6. [0 U3 KEPAMUYCCKOM THITUTKI. ....vveeererrreenereeeennnreeeannneenns 25(0,3)

[Tomeniennsi, WMEIOIIME W30JUPYIOIMIHUE TIOJNBI (M CTEHBI), COOTBETCTBYIOT
TpeOOBaHUSAM AJIEKTPOOE30MACHOCTH, T. €. B TAKUX MOMEIICHUSIX U IJIOIIaJAKaX MpHU
Hajmauu B DY HampsbkeHueM 10 1 kB, yke uMeeTcsi caMocTosTeIbHasT Mepa 3allUuThI
OT TIOPAXCHHS DJCKTPUYCCKUM TOKOM TPH KOCBEHHOM mpukocHoBeHuu (I1YD, 1.

1.7.86).
Ilpn 3nauenun R, =9000m, cOOTBETCTBYIOIIEM OETOHHOMY BJIQXKHOMY IOJIY

[12], u R = 00m BenuumHa TOKa uepe3 YesioBeKa OyIeT paBHa:

I, = 220 =0,116 4 =116 uA4,
1000 +0+900 +4

qTO SABJIACTCA CMCpTCHBHO OITIaCHBIM,

U p = 116 B.

B ApyromMm ciydac, Ipu BO3ZHUKHOBCHUU aBapHﬁHOFO pexKurumMa, Koraa oJHa H3
(1)&3 3dMKHYTa Ha 3CMJII0 4YCPC3 OTHOCUTCIBHO MAJIOC COIIPOTHUBIICHUC RgM, BCJINYHNHA
QJICKTPUYCCKOIO TOKa 4YCPC3 HYCIIOBCKA OIPCACIIICTCA COBMCCTHBIM I[CﬁCTBPICM
(1)&3H01“0 W JTUHEWHOT O HaHpH}KCHI/Iﬁ. Ero 3naueHue OoNIpCACIIAACTCA 110 BBIPAKCHHUIO!:

_ U Ru3 + \/§Ro
" ’ R&wRo + Zh(R3 + R3m) ’
rie Uy - ha3Hoe HanpsKeHHUE CeTu;
R,y - compoTuBieHne 3aMblKaHusl ()a3HOTO MPOBOIHUKA HA 3EMIIIO;
R.s - COpOTUBIIEHHE U30JISLNN;
R, - conpoTuBieHUE 3a3eMJICHUs] HEUTpaJIM UCTOYHHKA (TpaHChopMaTopa).
[IpukocHOBEHHE K HYyJIEBOMY paboueMy MpPOBOJHUKY B OOIIEM cllydae He
ABJISIETCS 0€30MacHBIM, HECMOTpPSI Ha TO, YTO MOTEHIMAN MPOBOJA OTHOCUTEIHHO
3eMJId BEChbMa HE3HAYMTEJICH. B HOpMaNIbHBIX YCIOBHSIX PAOOTHI CETH HAIPSKEHUE
MIPUKOCHOBEHUSI PAaBHO TMAJICHUIO HANpPSDKEHUS B HYJIEBOM paboueM MpOBOJE Ha
Y4acTKE OT MEeCTa €ro 3a3zeMiieHuss A0 mecta kacaHusa (touku C, pucynke 3.15) u

l (3.4)

paBHO:
Uy = Liow " Rec (3.5)
rie |y, - HOMHHATBHBIA TOK HArpy3KH, MPOXOJISIIUN 10 HYJICBOMY IPOBOIY B
paboueM pexume;

Roc - conpotuBienue npoojaa Ha yyactke O-C.
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Benn4uHa 3J1€KTPUYECKOTO TOKA, MIPOXOAAILErO YePe3 TENO YEJIOBEKA, B MOMEHT
TaKOI'0 MIPUKOCHOBEHUS OYIE€T ONpPEESThCA:

Ih — lJZOC‘ — IHOJ/IZ ROC . (3.6)

h h

B HopmanbHOM pexume pabotel cetd BenuuuHbl Ih u U, HeBenuku wu
0e30macHbl JIJIs YeJIOBeKa, TaK KaK CEYeHHs IPOBOAOB BBIOUPAIOTCA C YUETOM MOTEpU
HalpsOKEHUs B IpoBoje He Oosiee 5% OT HOMHMHAJIBHOIO 3HauY€HUA. A BOT IpHU
BO3HUKHOBEHUU aBAPUMHBIX PEXKUMOB, CBS3aHHBIX C YBEJIMYEHUEM TOKa,
MIPOTEKAIOMIETO 0  CETHM  HANpPSHDKEHWE  NPUKOCHOBEHMS,  YBEIMYHMBACTCS
HE3HAUMTEJIIbHO W MAaKCUMaJbHOE 3HAYE€HHE JOCTUTAET IPU TOKE KOPOTKOIO
3aMbIKaHUs. B pe3ynbTaTe Takoro pexumMa 3HAUEHUE HANPSKEHUS NMPUKOCHOBEHUS
MmoskeT gocturath 110 B muist cetr ¢ HoMuHaabHbIM HanpsikenueM 380 B.

0 \ b

Pucynok 3.15 - IIpukocHOBEHHME K HEUTPATbHOMY (HYJIEBOMY) TPOBOJHUKY B
onHO(a3HOU CEeTH ¢ 3a3eMJIICHHOW HEHTPaIbIO

Onnoda3zHoe MPUKOCHOBEHHUE B TpeX(a3HOU CETH C M30JUPOBAHHON HEUTPAIIBIO
OPUBOAUT K CO3JAAHUIO TOKA, MPOXOASUIErO Yepe3 €ro TeJ0 YEJIOBEKa B 3eMIII0, U
Yepe3 COMPOTUBIECHHUE HW3OJSLHUM MPOBOJAOB U HUX EMKOCTH OTHOCUTEIBHO 3E€MIIU
(pucyHok 3.16).

B cetn ¢ u301MpOBaHHOW HEUTPAJIbI) ITPOBOJHUKU JJIECKTPUYECKUX CETEU
BCET/a UMEIOT CBS3b C 3eMJIeil. DTa CBsI3h OOYCIIOBICHA 3HAYECHUEM COMPOTHBIICHUS
M30JISLMH U 3JIEKTPUUYECKON EMKOCTBIO MIPOBOJIOB OTHOCUTEIBHO 3E€MJIU.

ConpoTuBIeHNE M30JALNN TOKOBEAYIIUX YacTell DY OTHOCHUTENbHO 3eMiH (U
MEXIy c000i) B HMCIHPABHOM COCTOSHUHM COCTaBISIET HECKOJBKO €IWHUIl WA
necsatkoB Meraom (0,5 MOM - MHUHMUMAaIbHOE 3HAYE€HHUE), CJIEAOBATEIbHO, TOKHU
yTeUKU Bcerjaa OyAyT cyuiecTBoBaTh. [Ipu yXyauieHun kauectBa M30JISLUUU (32 CUET
€CTECTBEHHOT0 CTapEHUsl, MEXaHUUYECKOTO MOBPEXKIACHUS, BO3JICUCTBUS BJIard, MbUIA
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U Jp.) BEIUYMHA TOKOB Yepe3 YEeIOBEKa MOXET JIOCTHTHYTh OMACHBIX 3HAUYCHUHN
(6onee 100 MA) ipu OONBIINX HAPSHDKEHUSX 3JIEKTPUUECKOMN CETH.

—>
_> A
B

‘ C

[ Rust|Rus| Rl C1 | Ca2| C3

A
VIETE L[

S S S S S S SSSSS

Pucynok 3.16 - OqnodazHoe npukocHOBeHHUE B TpeX(a3HOW CETH ¢ U30JIMPOBAHHON
HEUTPAJIbIO

[Ipu BOZHMKHOBEHUHW aBapUHOTO PEeXHMa TpeX(pa3HOU CETH ¢ M30JIHMPOBAHHOM
HEUTpanplo, T. €. Korja oaHa u3 (a3 3aMblKaeT Ha 3EeMJII0 4Yepe3 aKTHUBHOE
conpoTuBiieHUE R, a 4eJIoBEeK MpuKacaeTcs K Apyrou (ucrnpaBHoi) daze (pUCyHOK
3.17). Takoit cinydaii OyAeT MpeacTaBisTh cOOOH AByxX(azHOE MPUKOCHOBCHHE MU
3HaUE€HHWE TOKa 4Yepe3 4delloBeka OyIeT HanmpsMyl CBS3aHO C JIMHEHHBIM
HanpspkeHueM (M. 1. 3.2.1).

S~ - /
Rus [Rus|Russ| C1 | C2| C3 /

I:I \lh\ R

/7SS

A
B
C

Pucynok 3.17 - Oqnodasznoe npukocHOBeHHUE B TpeX(ha3HO CeTH ¢ U30THUPOBAHHOMN
HEUTPAJIBIO B aBAPUITHOM PEKUME

Cnenyer OTMETUTh, YTO MPHUMEHECHHE H30JIMPOBAHHON HEHUTpadu (CHUCTEMBI
nutanust IT) - sTto Hambomee Oe3omacHoe coeauHEeHHEe TPEX(PaA3HBIX CETEH II0
CPaBHEHUIO C CETSAMHU TITyX03a3eMJICHHON HEUTpaslblo, TaK KaK OMACHOCTh MOPAKECHUS
BO3HUKAET BCJICJACTBUEC HAJIOXKEHUSA IPYTHMX TPUUYUH: CHIKEHHUS COIMPOTUBICHUS
M30JISIIIUNA HUYKE HOPMHUPYEMOT'O 3HAYEHHUsI, 3aMbIKaHWU OJTHOTO MPOBO/JIa HA 3eMJTIO, a
Takke OOJBIION Pa3BETBIAEHHOCTH JJeKkTpudeckoil cetu. Ilostomy cetu ¢
M30JIMPOBAHHOW HEUTpadbl0 TPUMEHSIOTCS TPU TOBBIIMICHHBIX TPEOOBAHUAX K
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Oe3zomacHocTH (B 1IaxTax, Kapbepax, Uil MEPEIBUKHBIX AIIEKTPOYCTAHOBOK) C
0053aTENbHBIM KOHTPOJIEM COCTOSHHS U3OJISILIUH.

3.2.3 KocBeHHOE IPUKOCHOBEHHE

Cxema 3amelieHMs MOSICHAIOIIEE pacIlpeelieHne MapaMeTpoB AIIEKTPUUECKOU
CETH W BKJIIOUEHHE B He€ yesioBeka nmpu npukocHoBeHnu k OITY snexkTpoycTaHOBKH,
HaXOJISIIEICs 1MOJ] HANpsHKEHUEM B Pe3yibTaTe KOPOTKOTO 3aMBIKAHHUS Ha KOPIYC
npejcTaBieHa Ha pucyHke 3.8.

i T
I

Pucynok 3.18 — CxeMa 3aMenieHnsi KOCBEHHOTO IMTPUKOCHOBEHUS MPU
BO3HUKHOBEHUH KOPOTKOro 3ambikaHusi Ha OITY siexTpoycTaHOBKH

Bo3HukHOBEeHHME Takoil OMacHOM CHUTyallud BO3MOXHO B  pe3yibTaTe
€CTECTBEHHOTO CTAPEHUSI U3OJISIIIUH, DJIEKTPUUECKOTO MPOOO0s UK €€ MEXaHUYECKOTO
TIOBPEKICHUSI.

Yenosek, kacasick Kopryca anekrpoyctaHoBku (OIIY), Ha KoTopoMm mHosiBUJICA
OMACHBIA TOTEHIIMAJ, TOMAaNaeT IMOJ HaNpsDKEHUWE. YUHMThIBasg, YTO HEKOTOpbIE
ANEKTPONPUEMHUKH HAa 00BEKTaX MOTYT HE 3a3eMIIsItoTcs, motennuan na OIMY Oyxaer
paBeH ¢dazHomy. CremoBaTeNbHO, YEJIOBEK OyAeT HAXOAUTHCS TOJ JEHCTBUEM
OMacHOTo HampsbkeHus. BenumunHa Toka dyepe3 denoBeka (ln) M Hampsbkenue
npukocHoBeHus (U,,,) onpenensres:

Z +Rs+R +R,’
. Ucp(zh + Ro6)
" Z +Rs+R +R,

3.7)

I

(3.8)
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BrlinonHeHre MOBTOPHOTO 3a3eMJICHHUS Ha BBOJIe B 37aHue (pucyHOK 3.19) He
NPUBEAET K CYIIECTBEHHOMY CHWXXEHHUIO HampsbkeHus npukocHoBeHus (U,,) Ha
kopnyce OIIY B pexxuMe KOPOTKOIO 3aMbIKaHUSI Ha KOPITYC.

Uy
&

I 1.

Pucynok 3.19 — Cxema 3ameniennst KOCBEHHOTO MPUKOCHOBEHHUSI MPU

BO3HHKHOBCHHUHN KOPOTKOI'O 3aMBbIKAHHUA HA oIy QJICKTPOYCTAHOBKH C YUCTOM
BKIIFOUCHUS ITOBTOPHOTO 3a3CMIICHUA

Takas onacHas cuTyanus MOKCET OBITH ONMcaHa CICAYIOIINMHA aHAJIUTUYCCKUMHU
BBIPpAKCHHUSMMU .

U
Ih: 2 R R ) (3'9)
Z+R;+R + 25
R,+R,,
U,(Z,+Rys)
_ b \“h 9
U, = R R (3.10)
Z,+R+R +—2—5
R, +R,,

B uncneHHOM BBIpaXKeHHH Tpu HopMaTuBHOM 3HadeHun R, =300m [12],
BenuuuHe conporusieHus R =9000m, coOTBETCTBYIOETO OETOHHOMY BIIAXKHOMY

nony [12], u Rz = 00m umeem:

I, = 220 430 =0,1154=115mA,
1000+ 0+ 900+
4+30
U, =115B. Pacuersl MOKa3bIBAIOT, 4YTO BEIMYMHA TOKA YEPE3 YEJIOBEKA

SIBIIIETCS] CMEpTeNbHO omnacHoi [10].
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[Ipoananu3upyeM OMACHOCTH AIEKTPONOPAKEHUS NMPU HNpUKOCHOBeHHU K OITY
ANEKTPOYCTAHOBKHM, HAXOIAIIEWCS MOJ HamnpsKeHHeM B pesynbTaTe oOpbiBa PEN-
MIPOBOJHUKA B DJIEKTPUUYECKOM CETH.

B oTnuuue oT BbIlIE paCCMOTPEHHBIX CIYy4YaeB B JAHHOW CUTyallud HEOOXOAUMO
YUUTBHIBATh BIMSHUE BceX (ha3 3NeKTpUUecKor cetu B Tpex(dasHoit cucreme [12]. Ha
OCHOBAaHMM 3TOro OyAeM paccMaTpuBaTh CXEMbl 3aMEIIeHHs B Tpex(azHOM
WCIIOJIHEHUH U BBEAEM JOIMOJHMUTEIbHBI NapaMmeTp - HalpsyKEHUE Ha OTKPBITOU
POBOIAIIEH YacTh 3JeKTPOYCTaHOBKH (Uoypy).

Paccmorpum mepBwiii ciyuyait (pucyHok 3.20) korja Ha BBOJAE B 3/IaHHE
noBTopHoe 3a3emiienne PEN-mpoBoanuka orcyrctByer (R, = ). Hanpsikenue Ha

oIy QJICKTPOYCTAHOBKH IIpU CHUMMCTPUYHOM  HCTOYHHUKC IIHUTAHUA 6yI[eT
ONpPCACIIATHCS 3HAUYCHUCM COHpOTI/IBJ'IeHI/Iﬁ BHGKTpI/I‘ICCKOﬁ CCTH.

— UCba(ZHB .ZHC +azlﬂa .ZHC +Cllﬂa .ZHB)

orma ] (3.11)
;HB ';Hc +ZHa ’ ;HC + ZHa .ZHB
riae Lo Z,ul,, - COINPOTUBJIEHMS HAarpy3kd Kaxiaol wu3 ¢a3
COOTBETCTBEHHO;

azu a - KOB(l)(l)I/IIII/IeHTBI, onpcaAC/HIIOIC BCIMYUHY YIJia IMOBOPOTA (1)33HI)IX

HanpspkeHuit (Ug ¢ n Uy ) o otHomenuto xk Uy ..

3ametuM, uto HampspkeHue Ha OIIY  »aekTpoycTaHOBKM BO3HUKAET B
pe3yibTaTe pa3IMYHBIX MO BEJIWYMHE M XapakTepy (eMKOCTHas, MHAYKTHUBHAS WU
aKTUBHAs) COMPOTHUBIICHUN HAarpy3ku. Takoil pexuM MMEeT MECTO NMPU BKIHOYCHUU
0JIHO(a3HBIX JIEKTPOINPUEMHUKOB M XapaKTepeH sl JT000T0 00bEKTa.

S

Pucynok 3.20 — Cxema 3aMenieHnsi KOCBEHHOTO PUKOCHOBEHHUSI TIPU
BO3HHKHOBeHUU 00pbiBa PEN-ipoBOHMKA (Comydait 1)
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Teoperuueckn MakcUMalibHasi BelWuuMHa HanpsbkeHuss Ha OIIY  mpu
BO3HUKHOBeHUU 00pbiBa PEN-1poBoHNKA B 3JIEKTPUUECKON CETH MOXET JOCTUTaTh
220 B TOaBKO B TOM Cilydae, KOrJa 3JIEKTPOYCTAHOBKM B JABYX (hazax MOJHOCTHIO
OTKJIIOUEHBI, @ TOK HAarpy3Kku (a3 paBeH HYIIIO, UTO SIBJISIETCS MaJOBEPOSITHBIM.

Jl1s1 60IBIIMHCTBA 00BEKTOB MaKCUMallbHasl Pa3HUIlA BEJIUYUH CONPOTUBICHUM

dazHbIX Harpy3ok COCTaBJISIET 70%. [Tpunumas BO BHUMAaHUE
Z,.,=01-Z uZ  =0,/7-Z,  , nonyunMm BennuuHy Hanpsbkenus Ha OIIY, paBHyro
156 B.
Torna ucnonab3ys GopMyJb:
U
I o : (3.12)

“Z,+R.+R +R,
— Uonq(zh+R06)
" Z +Rs+R +R,’

M Ha OCHOBaHMM HCXOAHbIX JaHHBIX R =9000m, coorBeTcTBYIOIUIL

(3.13)

OeToHHOMY BiakHOMY 11011y, U R ;s =00M nonyvaem 1, =82 mMA, U =825,

PaccmoTtpum BTOpoO# cnydait (pucyHok 3.21), koria Ha BBOAEC B 3JIaHHE

BKJIFOUEHO CONPOTHUBIICHUE MMOBTOPHOI'O 3a3eMJICHUS PEN-npoBoiHMKa
(R, =300m).
VY N :
$a | == |
>
| |
| Z |
7 Yoo | i |
> 1
"\ i '—-l,
|
e CHE N 2
I
|
I
I

—

0 b
1

Pucynok 3.21 — Cxema 3aMenieHus KOCBEHHOT'O MPUKOCHOBEHUS MPHU
BO3HHMKHOBeHUU 00pbiBa PEN-ipoBOgHMKA (Comydait 2)
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Bxuirouenune noBTopHOro conpotusieHus (R, ) B cxemy NpuBOIUT K CHUKEHUIO

HanpspkeHus: Ha OIIY  27eKkTpoyCTaHOBKM, BEIMYHMHA KOTOPOTO MOXKET OBITh
OIIPEJIENICHA 110 BBIPAKEHUIO:

1 2
_ U(ba(ZHB ;HC-FCZ lna ;Hc+alﬂa ;HB) Rn3 . (314)

U
o ; B ';Hc'(R3+Rm)+;Ha ';Hc'(R3+Rm)+;Ha ';HB (R3 +R1‘l3)+;Ha ';H ;

H B HC

IIpoBenem oueHky 3HaueHuss HanpspbkeHuss Ha OIIU npu  BiIroYeHHH
noBTOpHOro 3azemiieHuss. Ono cocrapur U =137B. Ilpu takom 3Hauenmu U,

TOK 4epe3 uenoBeka (ln) u Hanpsxkenue npukocHoBenus (U,,) Ha ocHOBaHUU (popMyIT
(3.12 1 3.13) Oyayt cooTBETCTBEHHO paBHbl |, =72MA; U, =72 B. Tok Benn4nHoM

72 MA MoxeT BbI3BaTh GuOpwLIsuio. [lpoTekanue mo Tenay desloBeKa MEHbBIIHUX
3HAUYEHUN TOKa MPHU JIJIUTEIBHOCTH He MeHee 1-3 ¢ BhI3bIBAET OCTAHOBKY cepua H
KIMHUYECKYIO CMepTh [S].

[Ipoananu3upyeM OMACHOCTH ANEKTPOINOPAKEHUS NpH NpukocHoBeHUU K OITY
ANIEKTPOYCTAHOBKHU, HaXOIAIIEHCS 0] HAIIPSKEHUEM B PE3YJIbTATE 3aHOCA OIACHOIO
NOTEHIMAaja N0 HYJEBbIM NPOBOIHUKAM.

Ha kopnyce 371€KTpOyCTaHOBKM OH MOKET BO3HUKHYTh B PE3YyJIbTaTe €ro 3aHOCca
0 ceTu 3a”yleHus. lIpudyeM HEBa)XXHO, HAXOAUTCA JIM DJIEKTPOYCTAaHOBKA B
OTKJIFOUEHHOM WJIKM paboTarolieM COCTOSHUMU. BennuuHa Takoro mnoTeHLMaIa
o0OycloBJIeHa BHUAOM AaBapUHHOTO peXHMa, BO3ZHUKAIOIIEIO Ha OAHOM U3
JIEKTPOYCTAHOBOK, COCAUHEHHBIX HYJIEBBIMU IIPOBOJHUKAMH.

KoHTposbHbIE BONIPOCHI

1. JlaliTe onpenesieHUe MOHATHIO «HEHUTpaIb 3JIEKTPOYCTAaHOBKU.

2. Kakue pexumMbl HEUTpaIn 3JIEKTPOYCTAaHOBOK MCIOJIB3YIOTCS TIPH uX padbote?

3. Kakumu OykBaMu MpHUHATO 0003HAYATH PEKUM HEWTpanu DY HanpsHKeHHEM
o 1000 B?

4. Jlaitte xapaktepucTuky cucreme 3azemieHust TN-C 31eKTpuuecKoi ceT.

5. [laiiTe xapakTepucTUKy cucTeme 3a3emiieHus: TN-S a5eKTpudeckoi ceTH.

6. Maiite xapaktepucTuky cucreme 3azemierust TN-C-S anektpuueckoit cetu.

/. JlaiiTe xapakTepuCTUKy cucTeMe 3a3emieHus TN 3JIeKTpHU4eCcKOl CeTu.

8. [laiiTe xapakTepucTuKy cucteme 3azemieHus [T anexTpudeckoii ceTu.

9. laiiTe XapakTepUCTHKY cucTeMe 3a3eMiieHus 1T 3JeKTpUIeCcKOoi CeTH.

10. Tlosicaute ocobenHoctu anekTpuuecknx cetet TN-C, TN-S u TN-C-S mo
COCTOSIHUIO HYJIEBBIX Pa0OUMX W 3aIIUTHBIX MPOBOJHUKOB B 3JIEKTPOYCTAHOBKAaX /10

1000 B.
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11. Tlepeuncnute o61acTh NpuMeHeHUs dnekTpuueckux cereit cuctem TT, TN u
IT B anexkrpoycranoBkax 0 1000 B.

12. Kakas snextpuueckas cetb u3 nepeuncieHHbIX TN-C, TN-S u TN-C-S
o0JajaeT BBICOKMM YPOBHEM AJIEKTpoOe30macHOCTH HampsbkenueM g0 1000 B?
OTtBeT o0oCHYHTE.

13. KakoBbl 0COOEHHOCTH 3KCIUTyaTalluu dJEKTpUUYECcKuX ceteit 2-35 kB?

14. Tlouemy wumenHo Ha HampspkeHuu 110 kB npumensiercs 3¢ dexTrBHO-
3a3emiieHHas HelTpanb? KakoBbl 0COOEHHOCTH €€ HyHKIMOHUPOBAHUS ?

15. Tlouemy cucTeMa 3IEKTPUYECKON CETH C TIIyX03a3€MJICHHOW HEUTPAIbIO
CUMTAETCA 110 OTHOLIEHUIO K IPYTUM MeHee 0e30MmacHon?

16. Kakue cymiecTBylOT BapuaHThl TIOMAJaHUs YeJOBEKa TMOJ JeHCTBUE
ANEKTPUYECKOTO TOKA?

17. Tlouemy wumeHHO JByX(a3HOe WM JIBYXIOJIOCHOE TPUKOCHOBEHHUE
YeJIoBeKa K JJIEKTPUUYECKON CeTH SIBIsIeTCSl Hanbosiee onacHbIM?

18. B uemM o0cOOEHHOCTb OJHO(A3HOTO MPUKOCHOBEHUS 4YEJIOBEKa K
AJIEKTPUYECKOUN CETH C IITyX03a3€MJICHHOW HEUTPaIIbiO?

19. B uyemM o0cOOEHHOCTb OJHO(A3HOTO TMPUKOCHOBEHHUS 4YeJIOBEeKa K
AJIEKTPUYECKOU CETU C U30JIMPOBAHHON HEUTPAIIbIO?

20. Kak BauAIOT mapaMeTpsl 3JIEKTPUYECKONW CETH Ha ONACHOCTh IOPAXEHUs
4eJIOBEKA JIEKTPUIECKUM TOKOM ?

2]1. Kak BIuAIOT YyCIOBHs OKpYXKAlOLIEH Cpelbl Ha ONACHOCTb IOPaKEHUs
YeJIOBEKA JIEKTPUIECKUM TOKOM ?
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I'maBa 4 3amuTHBIC MEpPbI 2JIEKTPO0E30IACHOCTH

B Hacrosimee BpeMs oOecnedeHHE 3IEKTPOOE30MacCHOCTH IMPHU BBINOJIHEHUU
ANEKTPOYCTAHOBKAMU CBOEr0 HA3HAYEHUS M (PYyHKUHUOHAIBHBIX OCOOEHHOCTEH
CBOJAMTCS K JIByM OCHOBHbIM MOMEHTaM: BO TE€pPBBIX, TOKOBEAYUIUE YACTU
ANEKTPOYCTAHOBKU HE JOJIKHBI ObITH JOCTYIHBI AJIsi CIy4aHOrO MPUKOCHOBEHUS,
BO-BTOPBIX, JOCTYIHBIE€ MPUKOCHOBEHUIO OTKPBITHIE W CTOPOHHHE MPOBOJSIINE
YacTH HE JOJDKHBI HAaXOJIUTHCA IOJ HANpsDKEHHEM, MPEACTAaBISIIONIMM OMAaCHOCTh
MOPAXXEHUsI JAJIEKTPUUYECKUM TOKOM KaK B HOPMAJIbHOM pEXHME paboThl
ANEKTPOYCTAHOBKH, TaK U MIPU MOBPEKACHUU U3OJISALIUH.

4.1 Mepbl 3a1IUTHI OT NPAMOI0 ¥ KOCBEHHOI0 MPUKOCHOBEHUS

Cornacuo I1YD (rn. 1.7) nis 3amuThl OT MOPAXKEHUS dJIEKTPUUECKUM TOKOM B
HOPMAJIBHOM PEXUME JIOJKHBI OBITh MPUMEHEHBI 1O OTACIHPHOCTH WM B COYETAHUU
CJIEIYIOIINE MEPBI 3aIUTHI OT MPSIMOTO MPUKOCHOBEHHS:

1. ocHOBHAs M3OJISIIUS TOKOBEAYIIIUX YaCTEH;

2. OrpaxkJiIeHHsI U 000JI0UKH;

3. yCTaHOBKa 6apbepoB;

4. pa3MelleHne BHE 30HbI JOCITaeMOCTH;

5. IPUMEHEHUE CBEPXHU3KOTO (MAJIOr0) HAIPSIHKEHUSI.

JIns  JONOJIHUTENBHOW  3alllUThl  OT  NOPSIMOTO  TNPUKOCHOBEHHS B
ANEKTPOYCTAaHOBKAX HampspkeHueM 10 1 kB, npu Hanuuuu crienuaibHbIX TPEOOBAHMIM
ITYD, cneayeT mNpuUMEHATh YCTpoWcTBa 3amuTHOro oTkiIodeHus (Y30) c¢
HOMHMHAJIbHBIM OTKJTIOYatonuM AuddepeHimaibHbIM TOKOM He 6omee 30 MA.

CreyeT BHECTH HEKOTOpBIE MOSICHEHUS OTHOCUTEIBHO HCHOib30BaHus Y30
KaK JOMNOJHUTEIbHOW 3alIUThl OT IPsIMOro MNpUKOCHOBeHHUs. Bo-mnepsbix, Y30 B
HACTOSAIIIEE BPEMS SIBISICTCS €AMHCTBEHHBIM DJIEKTPUYECKUM aIIapaToM CIIOCOOHBIM
OTKJIIOYATh YTEUKY JIEKTPUUYECKOr0 TOKA B ANEKTPUUYECKON CETH, KaK MPU CHUKEHUU
YPOBHSI M30JSILUH, TaK U MPU MPOTEKAHUM TOKA Yepe3 YeJI0BEKa, KOT/1a MPOUCXOIUT
€ro HEMOCPEACTBEHHOE (MpPSIMOE) BKIIOUEHHE B AJIEKTPUUYECKYIO LIeNb (HAapHUMED,
npu 0HO(HAa3HOM MPUKOCHOBEHHH). BO-BTOPBIX, MPOMBIIIUIEHHOCTHIO BBITYCKAIOTCS
Y30 ¢ paznumunbiMu ycTtaBkamu 1o auddepennuansaomy Tok: 10, 30, 100, 300 u
500 MA. U Tonwko anmapaTtamu ¢ Tokamu 10 1 30 MA crmocoOHBI 00ECTICYUTH 3aITUTY
YeJOBEKa OT MOPaXEHUsS! AJEKTPUUYECKUM TOKOM, TOTJa KaK YCTPOWCTBO C TOKAMU
o6onee 30 MA mpuMeHseTCS IS TOKapoOE30MaCHOCTH dJIEKTPOYCTAaHOBOK. B-
TPEThbHX, OCHOBHBIE JIOKYMEHTHI B 00JIacTH O€30MacHOCTH HE pErJIaMEHTHPYET
oOs3aTenbHON ycTaHOBKM Y30 B JIIEKTPOYCTAHOBKAX 3/IaHUN, WCKIIOYCHHS
COCTaBIIICT PSI TOJOKEHUH TA€ WX HCIOJIb30BaHUE SBIACTCS HEOOXOAMMBIM
(Hanmpumep, B 3JIEKTPOYCTAHOBKAX BCEX MOMEMIEHUM, €CIM YCTPOMCTBO 3alllUTHI OT
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CBEpXTOKa HE o0O0ecleunuBaeT BpeMs aBToMaTHdyeckoro oTkimoueHus 0,4 ¢ mnpu
HOMUHAJIBHOM HamnpsbkeHuu 220 B u3-3a HU3KHMX 3HAYEHUW TOKOB KOPOTKOIO
3aMbIKaHUSI U TIOMEIICHUE HE 0XBAY€HO CUCTEMOW ypaBHUBaHMs noTeHuuanos (I1YD
m 7.1.72).

JInst 3allUThl OT MOPa)XEHUs DJIEKTPUUECKUM TOKOM B Cllydae MOBPEKIACHUS
W30JISIUH JOJIKHBI OBITh TPUMEHEHBI M0 OTJEILHOCTH UM B COYETAHUU CIETYIOUINE
MepHbI 3alUTHI TP KOCBEHHOM MPUKOCHOBEHUHU:

1. 3ammuTHOE 3a3eMIICHHE;

2. aBTOMAaTUYECKOE OTKJIIOYEHHE MUTAHMs, BKIIIOYAIOIIEe 3alUIUTHOE 3aHyJIEHUE
u Y30;

3. ypaBHUBaHUE MOTEHIINAJIOB,

4. BbIpaBHUBAaHUE TTOTCHIIUAJIOB;

5. IBOMHAS WM YCUJICHHAS] U30JIS1IUS;

6. cBepxHU3KOE (Majoe) HalpsHKEHUE;

/. 3alIUTHOE JIEKTPUUECKOE pa3jielieHue Lemnei;

8. m3onmpyromue (HepOBOIAIINE) TTOMEIISHHS, 30HbI, TUIOIIAKH.

3amuTHBIE MEpPhl  OT  MOPAXEHUS  DJICKTPUYECKUM  TOKOM  JIOJDKHBI
IpeayCMaTpUBATLCS B AJICKTPOYCTAHOBKE WJIM €€ 4YacTU TMPU H3TOTOBJICHUH
AIEKTPOOOOPYIOBAHUS I MOHTaXa, TUOO0 B 000UX CITydasx.

[Ipu ucnonb3oBaHUU ABYX M 0OJiee Mep 3allUThl B JIEKTPOYCTAHOBKE OHU HE
JOJKHBI OKa3bIBaTh B3aMMHOTO BIUSHUA ApYyr Ha JApyra, a TeM Oojee CHIXKATb
3 PEKTUBHOCTH KaKON-IMOO U3 HUX.

3auTy Npu KOCBEHHOM MPUKOCHOBEHUU CIIEYET BBIMOJIHATH BO BCEX CIIyYasX,
€CJIM HampsHKeHUE B AJIEKTpoycTaHOBKe mpesbimaeT 50 B mepemennoro u 120 B
noctossHHOro Ttoka [ 21 ]. B momemieHHsIX ¢ TOBBIIMIEHHON OMACHOCTBIO, 0CO00
OMacHbIX W B TOM YHUCJE HAPYXHbIX YCTAHOBKAX BBIOJIHEHUE 3allUThl MPHU
KOCBEHHOM TMPUKOCHOBEHHHU MOKET MOTPEOOBAaThCs MPU HATUYUU 0o0jiee HU3KUX
HamnpspKeHu, Hanpumep, 25 B nepemennoro u 60 B moctosinHoro Toka uinu 12 B
nepemennoro u 30 B mocrostHHOr0 TOKa coorBeTcTBeHHO [ 21 ].

3amura oT PSIMOTO MPUKOCHOBEHUS HE Tpebyercs, eciu
AMEKTPOOOOPYIOBAHNE HAXOAMWTCS B 30HE CHCTEMBl YPaBHUBAHHWS TOTCHIIMANIOB, a
HamOonbIee pabouee HampspkeHue He mpeBbimaeT 25 B mepemennoro mwiam 60 B
MOCTOSIHHOTO TOKa B TTOMEIIEHUsIX 0€3 MOBBIIMICHHON onacHOCTH U 6 B mepeMeHHOTO
uinn 15 B mocTosTHHOTO TOKa - BO BCEX ClIydasx.

4.2 N3oasiusi 3JIeKTPOYCTAHOBOK

I/IBOJ'ISII_II/HI IMIO3BOJIACT QICKTPUICCKHU PasacinTb TOKOBCAYIIIHNC qaCTu
QJICKTPOYCTAaHOBOK MCXKIY coOoit oT HCTOKOBCAYIINX W 3CMJIM ITIOCPCACTBOM BO3aYyXa
I JUBJICKTPHUUICCKHUX MATCPHUAIOB. HSOJ’IHHI/IH oOecrnieynBaeT 3alIUTy OT IIPAMOIO U
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KOCBEHHOI'O0 NPUKOCHOBEHHS, MOXKapoOE30MacCHOCTh MPHU KOPOTKUX 3aMBIKAHUSIX B
CETH.

HcnpaBHOCTh M30JIALMM - 3TO OAHO M3 YCJIOBHM O€30MacHOM 3KCILTyaTaluu
ANEKTPOYCTAHOBOK, HAaJIE)KHOCTU AIEKTPOCHAOKEHUS noTpeduTeneu u
HSKOHOMHYHOCTU paboThl Bcero 3inekTpoobopynoBanus. B coorBerctBum ¢ [1YD,
DNEKTpUYECKAsT H30/LLMSA B  DJIEKTPOYCTAHOBKAX HampspbkeHueM n0 1 kB
MOAPA3AENAETCA HA OCHOBHYIO, IBOMHYIO U YCUJIEHHYIO.

OcHoBHAsi M30JSIUA TIPEACTABISIET COOOM HM3OJSUI0 TOKOBEAYIIMX 4YacTeu
ANEKTPOYCTAHOBOK M 3JIEKTPOOOOPYNOBaHMs, OOECIEeUYMBaIOlas HMX HOPMAJIbHYIO
paboTy W mpefoTBpaliarolias KOHTAKT C JIPYTMMH TOKOBEOYIIUMH 4YacTsIMu DY
(HanpuMep, U30JIALMS MPOBOJIOB, KM Kabens u ap.). OCHOBHAs M30JSALUS SBISETCA
MEpOM 3alIUThl OT IPSIMOTO NPUKOCHOBEHHS K TOKOBEIYIIMM YacTSM, HUCIIOIb3YETCS
BO BCEX ClIy4asX, KOrJa HampspDKEHUE DJIEKTPOYCTAHOBKM BbIlIe 25 B mepeMeHHOro
Toka W 60 B mocrosHHOro B mMoOMelIeHUs X 0€3 TMOBBIILIEHHONW OMAacHOCTU
(coorBercTBeHHO 6 B 11 15 B - BO Bcex apyrux ciydasx).

JlonoiHUTEIbHAS  M3OJSLIMUSA  TPEJACTABISIET CO0OM  CaMOCTOSITENbHYIO
HE3aBUCHUMYIO0 M30JSLIMI0, TIpelHa3HaueHHass [ oO0ecrneueHus 3alluThl OT
HOPAKEHUS NEKTPUUECKUM TOKOM B CIIy4ae NOBPEXKACHUS OCHOBHOM M30JALMH. J{i1s
JOTOJIHUTENbHOW U30JSIUUH UCTIONIB3YIOT MaTEpHUAJIbl, OTIMYAKOLIMECS 110 CBOMCTBAM
(um paciBeTKE) OT MaTepuasoB, NMPUMEHAEMBIX IJii OCHOBHOW H3OJSIUHU, YTO
UCKJIIIOYAET  BO3MOXKHOCTh  OJHOBPEMEHHOTO  TOBpEXJeHuUs  paboueit u
JOTIOTHUTENIbHON U30JISIUH (B YCTOBUSAX DKCIUTyaTallud UM XPAHEHUs).

/{BoiiHAasE  W30JSIMMA  TPEACTABISET  COBOKYNHOCTh  OCHOBHOM
JOTIOTHUTENbHON n30yanuu. O0ecrneuynBaeT 3aluTy YeJIoBeKa OT MOpa)XeHUs] TOKOM
Hapsay C 3allUTHBIM 3a3€MJICHHEM, 3alIUTHBIM 3aHYJEHHUEM U SIBISETCS OTAECIBHOM
MEpOM 3aIllUThl MPU KOCBEHHOM NPUKOCHOBCHUHU. [[BOMHYIO HM3OJISLHUIO HMEIOT,
HaIllpUMEp, PYYHbIE NEPEHOCHBIE CBETUJIBHUKH, SJIEKTPUUECKHUE MAIIWHBI (IpenH,
JUCKOBbIE TWJIbI, PyOaHKH, BBIKJIIOYATENIM W JPYyrue), B KOTOPHIX B KauyecTBE
JNOTIOJIHUTENIBHOW ~ M30JISIUM  MCIOJB3YIOTCS  IIJJACTMACCOBBIE  KOpHyca  HIIH
U30JIMPYIOLINE BTYJIKHU.

YcuieHHass M30JAUMA - OTO €IMHAs CUCTEMA HW30JALHH, IIPUMEHsAeMas I
TOKOBEIYILIUX YacTel B 3JEKTPOyCcTaHOBKax 10 1 kB, kotopas obecreunBaeT TaKyo
K€ CTENEHb 3allUThl OT IOPAXEHUsA OJIIEKTPUYECKUM TOKOM, KAaK W JBONHAad
n3oisinud. Tako BUA H3OJISLUMM TPUMEHSIOT, KOIJa JBOWHYH) H3O0JSALIHIO
3aTPyIHUTEIBHO HCIIOJNb30BaTh [0 KOHCTPYKTHBHBIM IpUYMHAM (HampuMmep, B
BBIKJTIOUATEISIX ANEKTPUUYECKUX MAILIVH).

JIBoliHas M ycCWJeHHas H30JiAIUsl obOecneynBaeT TpeOoBaHua K kiaccy Il
3aIUTHl JIEKTPOOOOPYJOBAaHUS OT MOPAKEHUS DJIEKTPUUYECKUM TOKOM (COIIACHO
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I'OCT P M3K 61140-2000). daHHBIM CTaHAApTOM YCTAHOBJICHBI YETBIPE Kiacca
3aIUTHI AJEKTPOOOOPYAOBAHUS OT OopakeHUs AnekTpudeckum Toxkom: 0; I; IT; T11.

DOnekTpoobopyaoBaHue Kiacca 3amuThl (0 MMEET OCHOBHYIO H3OJSLHIO B
KaueCTBE OCHOBHOM 3alllUThl, MEPbl 3allUThl MPU HAJTUYUM HEUCIPABHOCTU HE
MIPEIYyCMOTPEHBL.

DneKkTpoobopyaoBaHUE Kilacca 3amuThl | MMeeT OCHOBHYIO H3OJISIIIUIO B
KaueCTBE OCHOBHOW 3alllUThl M BbIPABHUBAHWE TOTCHIIMAJIOB TMPU HAIMYUU
HeucnpaBHOCTH. OITY »exkTpooOopy10BaHUS MOCOEUHEHBI K 3a)KUMY, K KOTOPOMY
MOAKITIOYAIOT CUCTEMY BhIPABHUBAHMS TOTEHIIUATIOB.

OnextpoobopynoBanne kiacca Il MmMeeT OCHOBHYIO H3ONSIIMI0O B KayecTBE
OCHOBHOM 3alUThl U JOMOJHUTEIbHYIO H3OJSAIUI0 MPU HAJTUYUU HEUCIIPABHOCTH,
IIPU 3TOM OTCYTCTBYIOT DJIEMEHTHI JIJIS 3a3€MJICHUS.

OnektpoobopyaoBanue kinacca III (HawBbICIIasi CTENMEHb 3alUTHI) - 3TO
YCTPOWCTBA, TMpeIHAa3HAYCHHbIE IS paboThl TpU 0€30MacHOM CBEPXHHU3KOM
HarnpspkeHun (He mpesblmaromiemM 50 B mepemennoro toka u 120 B mocTosiHHOTO
TOKa), HE WMCIOIIME HHU BHEIIHUX, HHU BHYTPEHHHUX OJJICKTPUUYECKHUX ILICTICH,
paboTarONIUX MPH IPYTOM HAMPSHKCHUU.

K ocHOBHBIM mnpuuMHAM HaApyUIEHUS HW3OJAIMH B 3JIEKTPOYCTAaHOBKAX
SIBJISTFOTCS:

1) HarpeBaHue pabOYMMHU, TYCKOBBIMH TOKAMHU, TOKAMH KOPOTKOTO 3aMbIKAHUSI
U TOKaMH YTEUKH,

2) crapeHue H30JSIMKA - HeoOpaTMMoe HW3MEHEHHE CBOWCTB B IIpoIlecce
XpaHeHUsT W DJKCIUTyaTaluW (JECTPYKLUHsSI TOJUMEpPOB, YCBIXaHHE PE3UHBI,
MEXaHUYECKUI U3HOC U T. I1.);

3) BO3/CiCTBHE aKTHBHOM I'a30BOM cpejbl (IIApOB KUCIIOT, IIEI04Yeii, MOPCKOTO
BO3JyXa U JIp.);

4) ipo0oii pH BEICOKUX HAMPSIKCHHSX;

5) MexaHHYEeCKHE MOBPEKACHUS (IPH MOHTAXE, PEMOHTE, TPHI3YHAMH H . ).

KauecTBO »3JIEKTpUYECKOW H3OJSLUUN XapaKTEpU3yeTCsd TPEMSI OCHOBHBIMH
rnapaMeTpaMH: JJIEKTPUYECKOM MPOYHOCTHIO, BJIEKTPUUECKUM COMPOTUBICHUEM H
JIUAJIEKTPUUECKUMU TTOTEPSIMU.

JileKTpUYecKass NMPOYHOCTh - 3TO CBOWCTBO JMAJIEKTPUKA BBIAEPKHUBATH
BBICOKOE HampspkeHue. OmnpenenseTcss BEIMYUHOW HAPSKEHHOCTU 3JIEKTPUYECKOTO
TOJISA, TIPU KOTOPOM MPOUCXOIUT MPOOOH JUIIEKTPUKA.

DOneKkTpuyeckass MNPOYHOCTh  JMDJIEKTPUKA  OMNpENENseTcsl  OTHOIICHUEM
HAIPSHKEHUS, TIPH KOTOPOM npoucxoaut npodoit (U,,), k TommuHe audnextpuka (h)
B MecCTe Mpo0osi:
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U,,
E= et 4.1)

rae U,, — HanpsbkeHue npo0osi JuiIIeKTpuKa, KB;
h — TonmmuHa TUAIEKTPUKA, MM.

DJleKTpUYecKoe CONMPOTHUBJIEHHE - 3TO CIOCOOHOCTH H3OJALMHU MPOBOAUTH
ANEKTPUYECKUIT TOK TMpU TMojade HampspKeHusl (MPOTEKaHUE TOKa YTEUKH).
[TpoBOAMMOCTH M3OJISIITUOHHOTO MaTepraja XapaKTepU3yeTcsi BETUUUMHON yIEeIbHOTO
(00BEMHOr0) 3JIEKTPUYECKOTO COMPOTUBJICHUS, €JUHULA H3MEPEHHUs KOTOPOIo
npeacTasisier - OM-Mm.

J{maieKTpUYecKkre TMOTepH OOYCIIOBJICHBI MOTEpPEH DSHEPrud B H3OJALNU
(npeBpaieHus: €€ B TEIUIOBYIO) MPHU MEPENOSIpU3aAUUA TUDJIEKTPUKA B MEPEMEHHBIX
aNeKTpudeckux mnoisx. KonumuecTBeHHON MeEpoil NaHHBIX MOTEPh SIBISETCS TAaHTEHC
yria AUJIEeKTPUYECKUX MoTeph — tgd (O - pa3HOCTh HavaJbHBIX (Pa3 MEXKIy BEKTOPOM
HOJISIPU3AIMHA U HANIPSHKEHHOCTBIO AJIEKTPUYECKOrO TOJIs). DTO yroj, JOMOIHSIOIINN
no 90° yron caBura ¢az MeXIy TOKOM M HaANpsSKEHHEM B EMKOCTHOW IIeTH,
MOCKOJIBKY TIPM  HWCTBITAHUM HW3OJIAIMS  pacCMaTpUBaeTCs Kak  JUDJICKTPUK
KOHJIEHCATOpa, Y KOTOPOTO MU3MEPSETCS €MKOCTh U yroa 0. UeM MeHbllle 3HaUYCHHE
tgd, TeM BBIIIE U30JUPYIOIINE CBOMCTBA MAaTEPUATIOB.

DNEeKTPUYECKUE CBOWCTBA HEKOTOPBIX JIUAJIEKTPUKOB, HCIOJIB3YEMBIX B
Ka4yeCcTBE U30JISTOPOB, IPUBEACHBI B Tabuile 4.1.

[IpoxoxkaeHne 3IEKTPUUECKOTO TOKAa 4Yepe3 MPOBOJHMK BCETNIa CBS3aHA C €ro
HarpeBoM, CIeJ0BaTeNIbHO, BETUYMHA TOKA JTOJDKHA OBITh OTpaHMYeHa HEKOTOPHIMU
npeneraMy B 3aBUCUMOCTH OT (PU3MUYECKHX CBOWMCTB Marepuaia MPOBOJHHUKOB W, B
TOM YHCIJIE, U30JSIUUU. [l MPOBOJHUKOB € TEIJIOCTOMKOW PE3UHOBOM WU30JSLUEN
JTOITYCTUMOM SIBJIIETCA TeMIieparypa ty,, = 65°C, ¢ NOIUXIOPBUHUIOBOMN U30JISAIIUEH -
70°C (90°C - kpaTkoBpemeHHO). Takum 00pa3om, ceuyeHHE MPOBOJOB BBIOUPAIOT C
y4eTOM HarpeBa IpPOBOJA HE BBIINIE JIONMYCTUMON TeMIEpaTypbl, YUYUTHIBas
U3HAYAJIBHO TEMIIEPATYPY OKpYyKaromieil cpeasl (Bozayxa +25°C, 3emun +15°C).

[Io HarpeBOCTOMKOCTH 3IEKTPOU3OISLMOHHBIE MaTepHalbl PA3LEISAIOTCS Ha
cemb kinaccoB: Y, A, E, B, F, H u C, a1 KOTOpPBIX yCTaHOBJICHBI MpPEIEIbHO
JIOTYCTUMBIE TEMIIEpaTypbl, 00ECIEeYNBAIONIMNE JOCTATOYHO JOJTHA CPOK CIIYKOBI
u3ossiuu (Tadmune 4.2).

[leperpeB H30MALMOHHBIX MartepuasioB Ha 7—8°C BbIllIE HX JIOMYCTUMOIO
npejena COOTBETCTBYIOIIEMY KIIACCy HAarpeBOCTOMKOCTH MPUBOJIUT K COKPAIICHUIO
cCpoka cnyXObl 00OpyIOBaHHMS MNPUMEPHO B JIBa paza - SMIHPUYECKOE
«BOCBMUTPAAYCHOE» MPABUIIO.

bonee ToOuyHas 3aBUCUMOCTH CpOKa CIYXOBI H3OJSIMKA OT TEMIEpPaTyphl
noiaydeHa MOHT3UrepoM, KOTOpast JUIsl U30JISIUM Klacca A UMEET BUN:
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105-t
q=7-2 8 | 4.2)
rae /[ - cpok ciy>kObl H30JA1MH (TO1);
t — pabouas Temmneparypa, cBaiiie gonyctumon - 105°C.

Tabmuua 4.1 - Dnekrpuyeckue CBOMCTBA OCHOBHBIX — JIMAJIEKTPUKOB,
HCIIOJIb3yEMbIX B KaU€CTBE U30JUPYIOIIUX MAaTEPUATIOB

VY nenbHOE Tanrenc yrina
IIpoGuBHOE
Marepuan JManeKkTpryeckas | 3JIEKTPUIECKOe JIRJICKTPUICCKUX E—
MPOHUIIAEMOCTh | CONIPOTHBIICHUE, oTeph B/
OmM'M (mpu wacrote 50 ')

Acbect 4-4.6 108 0,7 2,4-2,6
Bymara 2,5-3,5 10%°-10%? (2,5-3,7)-103 5-10
Bozmyx 1,00058 10%7-10%® (2,5-3,7):107 2,9-2,7
I'eTuHaxc 6-8 108-10% (4,5-15)-102 20-30
Macno 2,1-2,4 10*2-10% (3-60)-1073 15-20
TpaHcGOpMaTOpPHOE
TTomuXI0pBUHMI 5-8 10%0-10%2 (2,5-3,7)-107 36-55
[TonmmaTrneH 2,2-2,4 101-10% (2-6)-10" 15-26
PesnHa 2,5-4,9 10*2-10%3 (1-5)-107 16-25
Cmona 5,8-7,2 101-10% (4-15)-10 95-200
Crexio 3,7-10 105-108 (0,12-7)-10°® 30-45
CTEKJIOTEKCTOIHT 6-8 108-10% (3-20)-10 12-50
Tekcromur 5-6 10°-108 (6-30)-10 10-20
Dneras 80-90

B oanextpoycranoBkax g0 1000 B cocTosiHue W30JS1MM  OLIEHUWBAIOT IO
3HAQYEHUIO AKTHUBHOTO CONPOTHUBJICHUS M30JSLUUHA, H3MEPSIEMOIO CIElHaIbHbIM
IpUOOPOM - METaOMMETPOM.

B tabnune 4.3 npencraBineHbl TpeOOBaHUS K KayeCTBY H3OJALMH HEKOTOPBIX
BUJIOB JIEKTPOOOOPYAOBAHUS U TIOPSAOK UX UCIIBITAHUI.

Kpome Toro, B TpexdasHBIX CETSIX C H30JUPOBAHHONW HEHUTpaIbIO B TEUCHHUE
BCEro BPEMEHH pPaOOThl HEMPEPHIBHBIA KOHTPOJIb COCTOSHUS HM3OJISAIMHU SIBISETCS
o0s3aTENIPHOM  MEpPOW Y TMOATOMY  HAxXOJUT IIMPOKOE TPUMEHEHHE B
AIEKTPOYCTAHOBKAaX. ABTOMATHYECKUNW KOHTPOJIb TPOU3BOJIUTCS TOJ pabouum
HaIpsKeHHEM U 00eCTeUnBAETCS CUTHAJIOM (3BYKOBBIM, CBETOBBIM) MPHU CHUKEHUH

COTPOTHBIICHUS M30JAIUN OaHON u3 (a3 Hwxke 3amanHoro 3HadeHus (I1YD
n. 1.6.12).
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Tabnmua 4.2

- Knaccudukanust 5>1eKTpOU30JIAIMOHHBIX MaTepuagoB IO

HArpeBOCTOUKOCTH
[IpenensHO
Kiraccesr AOTLYCTHMBIC Marepuansl
TEMIIEPATYPBl,
°C

Hemnponuranuble )KUIKUMU JUIEKTPUKAMUA BOJIOKHUCTBIE

v 90 MaTepHalbl (XJI0M4aTo0yMaKHbIE, IIEIKOBBIE), a TAKXKE
MOJIUMEPHI - OJUATUIIEH, TOJIUCTUPOJI, TOTUBUHUIXIOPUA U
Ap.
BosokHucTsle MaTepuanbl, MPONUTAHHbIE JKUIKUMU

A 105 JTUAIJIEKTPUYECKUMH MaTEPUAIAMU WIH ITOTPYKEHHBIE B HUX:
sMaJieBasi U30JIALMsI POBOJIOB, MOJUAMUJ, TEKCTOIUT U JIp.
N3oas1us sMalib-nmpoBOJIOB U 3JIEKTpUYECcKas U30JISLMS Ha

E 120 OCHOBE IOJINBUHUJIALIETUIICHOBBIX, ITOJINYPETAHOBBIX
SMOKCUIHBIX CMOJ

B 135 Matepuainbl Ha OCHOBE HEOPTaHUYECKUX JUAIEKTPUKOB: CIIIOJIA,
acOecT, CTEKIIOBOJIOKHO

F 155 Matepuainbl Ha OCHOBE CIIIOJIbI, acOecTa U CTEK/IOBOJIOKHA C
NPUMEHEHHEM OPTraHUYeCKUX HAIMlOJIHUTEIEH U CMOJ
N3oasmus Ha ocHOBe CiIrofbl, acOecTa U CTEKIOBOJIOKHA B

H 180 COYETAaHUM C KPEMHUMOPTaHUYECKUMH CMOJIAMU: CIIFOJIUHUTBHI,
CTEKJIOTEKCTOJIMTHI, CTEKJIOTKAaHU U JIp.

C 6 130 Carona, xBap1y, crekio, ¢papdop, kepamMuueckue Marepuaisl 6e3

oee OpPraHUYECKHX CBS3YIOIIHNX

Tabnuua 4.3 - HopMmbl M mepHOAMYHOCTh MNPOPUIAKTUYECKUX HCIBITAHUN
COTIPOTHUBIICHHS U30JIAIIMH JIEKTPOYCTAHOBOK

Rus, [Teproar4HOCTB,

HanMeHoBaHue 3JIEKTPOYCTaHOBOK U, xB MO vec,
DJIEKTPOJIBUTATEIIA TIEPEMEHHOT0 TOKa (0OMOTKa 1000 1.0 12
cTaTtopa)
CuitoBelie Kabenu 2500 0,5 12
PyunbIe 3nekTpUYecKre MalTMHBI 500 2,0 6
DIIeKTPOITPOBOJIKA B IIPOM3BOJICTBEHHBIX
MOMEIIEHUX (CHIOBass M OCBETUTEIbHAS) JIO 500 0,5 36
1000 B
Tpanchopmaropsl  cBapouHbie  (IIEpPBUYHAS 500 0.5 3
00MOTKA)
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4.4 3amuTHOE 3a3eMJICHHE
4.4.1 O01mue cBeaeHuA

3a3zemiieHMeM Ha3bIBACTCS IMPEAHAMEPEHHOE DJJIEKTPUYECKOE COECIMHEHUE
KaKOU-JIMOO TOYKH CETH, JJIEKTPOYCTAHOBKHM WJIM AJIEKTPOOOOPYIOBaHUS C
3a36MJIIOLIUM YCTPOHCTBOM.

[lo d¢yHKIMOHATKPHOMY HAa3HAYCHUIO Pa3IMYalOT TPU BHUAA 3a3eMJICHUN:
pabouee, 3aUTHOE U MOJTHUE3AUTUTHOE.

PaGouee 3a3emJiieHMe TIPEIHA3HAYCHO JUIsI O0ECIICUCHHSI HOPMAJIBHOW pabOTHI
ANEeKTpoycTaHOBKH. K HeMy OTHOCSTCS  3a3eMJICHME HEWTpaned  CHUJIOBBIX
TpaHC(OpPMATOPOB, TEHEPATOPOB, JYroracsiiux anmnapaToB, H3MEPUTEIBHBIX
TpaHC(HOPMATOPOB, PEAKTOPOB U JIPYTUX anmnapaTosB.

MoJiHHe3a 1M THOE 3a3eMJIeHHUe npeaHa3HAYCHO TUISt 3aIIHUThHI
ANEKTPOOOOPYIOBAHUS OT MEPEHANPSKEHNM, MOJTHUE3AITUTHI 3JaHUN U COOPYKEHUM.
OHO CHYXHUT JJii OTBOJIa TOKAa MOJIHMM B 3€MJII0 OT 3alllUTHBIX Pa3psSJIHUKOB,
MOJIHUEOTBOJIOB M IPYTMX KOHCTPYKIUI, B KOTOPBIE TPOU3OIIIEIT y1ap MOJTHHUH.

3amuTHOe 3a3eMileHHMe — OTO 3a3€MJICHHME, BBIMIOJIHIEMOE B  IENAX
ANEKTPOOE30NMaCHOCTH M TPEACTaBIAECT COO0OM MpeIHaMEPEHHOE JIIEKTPUUYECKOe
COEIMHEHUE C 3eMJIel OTKPBITBHIX NpoBoAsamux yacted (OITY) 35eKkTpoycTaHOBOK,
JOCTYITHBIX /111 TPUKOCHOBEHUS (KOPITYCOB, KOKYXOB, 000JIOUEK U APYTUX YacTeil).
[IpumeHeHue 3amuTHOTO 3a3eMyieHus] Hauboiee 3pPpekTUBHO B DY HaIpsiKeHUEM 0
1000 B mnepemeHHOro TOKa ¢ U30JIUMpOBaHHOM HeWTpanbo (cuctema IT), ¢
riIyxo3a3emMieHHON HeWTpanbio (cuctema TT), a takxke cBeime 1000 B ¢ mo06biM
pexuMoM HeuTpanu. B ceTax ¢ riiyxo3a3eMIICHHOW HEWUTPalbl0 HAIpPSKEHHEM 10
1000 B 3amutHOe 3a3eMiieHHe MeHee Hed((PEKTHBHO, TaK KaK MPU 3aMbIKAHWHM Ha
3eMITI0 (depe3 KOPIycC 3a3eMJIICHHOTO 000pY0BaHUs) CHUJla TOKA 3aMBIKAHHS 3aBUCUT
OT CONPOTHBIICHUS 3a3€MJICHUSI U C YMEHBIIEHHUEM IOCIEIHET0 TOK BO3pPACTAET,
yYBEJIMYMBAsl TEM CaMbIM HaIpsHKEHHE Koprnyca (IPUKOCHOBEHHMS) OTHOCUTEIBHO
3emid. B aTux cetrsax 6osnee 3(hPEKTHBHO 3aIUTHOE aBTOMATHYECKOE OTKJIIOUCHHE
NMUTaHUA (3alIUTHOE 3aHYJICHUE).

Taxkas 3amuTHAs Mepa Kak 3a3eMJICHHE 00ECIIEYNBACT CHIKEHHE 10 O€30macHoM
BEJIMYMHBI HAIMPSIKEHUS] OTHOCUTEIBHO 3€MJIM OTKPBITHIX MPOBOASIIMX 4dacTeil DY
(HanpspKEHUST IPUKOCHOBEHUS) B aBapUUHBINA TIepHOa (TP TTOBPEIKIACHHHA WU30JISIHH
1 1po0Oosi Ha KOPIyC) M YMEHBIIIEHWE TEM CaMbIM BEJIMYMHBI TOKA, MPOXOJSAIIETO
4yepe3 TeJI0 YeoBeKa MpU MPUKOCHOBEHUH K HUM.

3alKUTHOE 3a3eMJIEHHE CIOCOOCTBYET CO3/IaHHME MNapajule]IbHO Telly 4YeJIOBEeKa
AJIEKTPUYECKOTO COCAUHEHHUS KOpmycoB OV ¢ 3eMl€l ¢ COMPOTUBJICHUEM,
3HAYUTENIbHO MEHBIIINM COMPOTUBIICHUS T€JIa YEJIOBEKA, UTO MPUBOJUT K CHUKEHUIO
BEJIMYMHBI Mopaxaroilero Toka. Ha pucynke 4.1 mpeacraBieHa cxema 3alllUTHOTO
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3a3eMJIEHUS], U3 KOTOPOU CIEAYET, UTO, €CAU Kopnyc DY He 3a3eMII€H, a B CiIydae,
HarpuMep, nNpoodost U30JSALUUU, TO OH MOXKET OKa3aThbCsl MO/ HaIpsiKEHHUEeM (paBHBIM
Ug). TlpukocHOBEHHME K TakOMy KOpPIyCY TIpUBEICT K TMOSIBICHHIO TOKa,
MPOXOJIAILEr0 Yepe3 Tello YesloBeKa. BeanurHa KOTOpOro MOXKeET ObITh OIpejesieHa
o ¢hopmyie:

I, = U—qb, 4.3

R
R, + :;‘3

rae Uy — 3HaueHue (a3HOro HampsKeHUs JIeKTpUUecKkoi cetu, B;
R.s — conpoTuBneHune U30is1un (pa3HbIX MPOBOJIOB OTHOCUTEILHO 3eMiin, OM;
Rn — conpoTuBiieHue Tena yenoBeka, OM.

-

J'-‘VI \', ‘\ ' —— L 1
- |
VY +— L 2
-
Tatavel ‘ L3

Pucynok 4.1 - Cxema 3alIuTHOTO 3a3€MJICHUS B JIEKTPOYCTAHOBKAaX
C U30JIMPOBAHHON HEUTPAJIbIO

[Ipu Hamuuum 3a3emuieHHsi OOJbINAs YaCTh AIEKTPUUYECKOTO TOKA, MPOXOIUT
4yepe3 3a3eMJIEHUE, CHIDKAsl TEM CaMbIM BEJTMYMHY TOKA 4Yepe3 uejaoBeKa. 3HaueHue |y
B 3TOM CJIy4a€ MOXHO pacCUuTaTb C YYETOM NapauIeJIbHOIO COEOUHECHUS

conpoTuBiieHU# Ry 1 Ro:

— RO
'n = logu R +R,’ (4.4)
rae l,s, —3HaUEeHHE TOKa 3aMbIKAHUS B DJIEKTPUYECKOM CETH, A;
R, — conpoTuBiieHNE 3a3eMJISIIOIIETO yCTporcTBa, OM.
Jis cxembl (pucyHok 4.1) TOk 3aMmblkaHus OJHOH u3 (a3 Ha 3eMIIIO

OHpeI[eH}IeTCSI COHpOTI/IBJIeHHeM cro I/I3OHHHI/H/I, YqTO ITO3BOJIUT 3aIIUCaTh.
Uy
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b = I:ah : Ro
oow "
R, + Ry
TOFI{& BCINYKWHA TOKa, HpOXOI[HIHCFO qepes TEJI0 4YCIIOBEKA, B I[aHHOI\/'I CI/ITyaHI/II/I

OyJleT paBHa:

[

R, +R,

Ih:
R

+%
00w 3

VYuuteiBas, uyto R, HamHOro Mesmnine R,; u Rn, u mpunumas R, + R, = Ry,
nosyyaeM pacuéTHyro GopMmyiy JUisl OMpeeieHUs BEJIMUYUHBI MMOPAXKAIOIIETO TOKa

IIPpY HAJIMYHHA 3ATATHOIO 3a3€MJICHHUA B 3JICKTPOYCTAHOBKC .

| = B'U_‘i’. R (4.5)
TR R 0 :
h u3
riae R, — conmporuBnenue 3amuTHOro 3a3emiueHus, Om;

R, - conpoTuBiieHre U30s1un (Pa3HBIX TPOBOJIOB OTHOCUTEIBHO 3€MITH.

[TpoBens ananus GopMysbl MOKHO CJeiIaTh BBIBOJ, YTO OCHOBHBIM (DaKTOpOM
MOBBIIICHUS AJIEKTPOOE30MACHOCTH TPHU 3aIIUTHOM 3a3EMJICHUU SBIISIETCS CHIKCHHE
BeMYUHBI R, (COMPOTHBICHMS 3a3eMIISIOIIETO0 YCTPOMCTBA), OOCCIEUNBAIOIIETO
ANIEKTPUUYECKYIO CBA3b KopIityca DY ¢ 3eMIIeil.

Paccmorpum npumep. B TpéxdazHoil ceTH ¢ HM30JIMPOBAHHOW HEUTPAIbIO
¢asupiv  HanpsukenneM 380 B (cets 660/380 B) mnpou3onnio MNPHKOCHOBEHHE
YeJioBeKa K KOPIyCy 3JEKTpoABUrarTess (MOAKIIOYEHHOTO K ATOW CETH) B aBapUIHBIN
nepuoy — (dasa A 3amMKHyTa Ha Kopryc). OnpeaeuTh BEIUIUHY TOKA, IPOXOISIIErO
yepes Teno yenoBeka, eciu Rp= 1000 Om, R,; = 5500 OMm, R, =4 Om.

Pemenue. BenuunHa Toka, MPOXOMSIIET0 Yepe3 TEIO 4YelOoBeKa, C YUYETOM
COCIMHEHUS Kopmyca ¢ 3eMJIEH TIOCPEJCTBOM 3a3eMIISIOIIETO YCTPOMCTBAa C
conpoTuBiIeHHeM R, paccuntsiBaeM 1o ¢hopmyie:

Y, R - 3-380 -4
R,-R, “ 1000 -5500

IIpu oTCyTCTBHM 3a3eMJISIONIETO YCTPOMCTBA BEJIMYMHA TOKAa YEpe3 ueoBeKa

I =0,0008 4=0,8 m4 .

cocTaBuia ObI:

U
l, = 4’R = 38%50020,134/1:134]1414.
+oy 1000+

00w

Kak Buanm, B 3TOM cilyyae TOK OKa3ajcs Obl CMEpPTEIbHO OMACHBIM.

[IpoBeneHHbIE pacueThl MOKa3aldu, YTO 3alMTHOE 3a3eMjieHue oO0Jianaer
BBICOKOW 3(P(EeKTUBHOCTHIO U 00ECTIEUNBAET CHIKEHUE DJICKTPHUECKOTO TOKa 4epes
TEJO YEJIOBEKAa 3HAYMUTEIBHO, CIIOCOOCTBYS TMOBBIMICHUIO YPOBHS DJIEKTPUUYCCKOU
3aIIUTHIL.
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4.4.2 YCcTpPOHCTBO 3a1LIUTHOIO 3a3eMJICHU S

KOHCTpYKIIMOHHO 3a3eMJISIOIIEE YCTPOWCTBO COCTOMT M3 3a3eMJIUTENCH H
3a3eMJISFOIIUX MMPOBOJHUKOB. 3a3eMIIUTENb (3a3eMIISIOIINMI 3JIEKTPO]) NPEICTABISIET
coOOl TPOBOMSIIYI0 YacTh WM COBOKYIHOCTb COCAMHEHHBIX MEXAy coOoM
[IPOBOJAIIMX YacTEeW, HAXOMAIUMXCA B HEINOCPEACTBEHHOM KOHTAaKTE C 3EMIEH.
3a3zeMIIUTENN MOIPA3ICIIIIOTCS Ha €CTECTBEHHbBIE U UCKYCCTBEHHBIE. ICKyCCTBEHHBIE
3a3eMJIUTENM, CIELUATbHO BBITIOJHEHHBIC M Iejed 3azemiieHus. OHM JTOJKHBI
yIOBJICTBOPATH ONPENEAEHHBIM TPEOOBaHUSAM, CBSI3aHHBIM C YCIOBUSIMH UX
JKCIUTyaTalluu  (KOPpO3MOHHAs — cpefa, MpoMep3aHue TPYyHTa, BO3JCHCTBUE
MEXaHUYECKUX YCWIMN U Jpyrue) u obdecreunBath 3QPEKTUBHBINA SIEKTPUUCCKUN
KOHTaKT ¢ 3emuéil. CorinacHo HopmaTuBHBIM pgokyMeHTam IIYD u T'OCT P
50571.5.54-2011, uckyccTBEHHBIE 3a3€MJIUTEINU MOTYT OBITh U3TOTOBJICHBI U3 YEPHOU
CTal, B TOM UYHCIE OIMHKOBAHHOW (METOJOM TOPSYETr0 OIMHKOBAHUS),
HEpKaBEWIIeH CcTamu WM Meaud (CTaIM ¢ DJICKTPOXUMHUYECKUM  MEIHBIM
MOKPBITHEM). B KauecTBe 3a3emMinTeNiel HE pEeKOMEHAYIOT MPUMEHEHHE apMaTypHOU
(BBICOKOYTIIEPOJIUCTON) CTAIM H3-3a HU3KOM MEXaHWYECKOW IPOUYHOCTU CBAPHBIX
COCIMHEHUN WU QIIOMHUHHUEBBIX CIUIABOB IO AHAJOTMYHOW TMPUYMHE M BCJEICTBUE
3HAYUTEIIHHOM KOPPO3HUH MPHU CTEKAHUH C HUX TOKA B 3€MIJIIO.

MuHuManbHbIe pa3Mepsl 3a3eMinTesel pernamentupyrores [TYD (m. 1.7.111),
I'OCT P 50571.5.54-2011 u 1OoJKHBI COCTABIIATE:

a) U BEPTUKAIBHBIX 3a3eMJIMTENEH - nauameTp 16 MM OpH HCIOJIB30BaHUU
CTAJIBHBIX CTep>KHEH Kpyriioro ceueHus (12 MM, eciau CTep>K€Hb M3TOTOBJIEH W3
OLIMHKOBAHHON cTanu mnu u3 Meau), 100 MM? - TPAMOYTONBHBIX M YIJIOBBIX
npoduieit ¢ TONMMUHON CTEHOK HEe MeHee 4 MM, 32 MM - TpyO C TOJNIIMHOW CTCHKU HE
MeHee 3,5 MM (COOTBETCTBEHHO 20 MM U 2 MM - €CJid TPYObl METHBIC);

0) U TOPM3OHTANBHBIX 3azemmureneii - 100 MM? TIpH  HMCIOJIb30BAHUH
nosiocoBoit cranu (75 u 50 MM? - OLIMHKOBAHHOHN CTAad M MEIH COOTBETCTBEHHO)
ToJIUHON Oosiee 3 MM, 10 MM - KpyTJIo# cTainu (C TOKPHITHEM U 0€3 TOKPBITHSA).

JIns1 CHYDKEHMS 3aTpaT Ha COOPYKEHHUE 3a3eMIISIOIINX YCTPONCTB JOIYCKAaeTCs
IPUMEHEHUE B KauyeCTBE ECTECTBEHHBIX 3a3€MIIUTENICH 3JIEKTPOINPOBOISAIINE
KOHCTPYKIIMM U COOPYKEHUS WHOTO HA3HAYEHUs, HAXOJAIIHMECS B 3JIEKTPUUECKOM
KOHTaKT€ C 3eMJIEHl HEMOCPEICTBEHHO WM YE€pe3 MPOMEKYTOUHYIO IPOBOJSIIYIO
cpeny. Ilpu 3ToM GyHKIIMOHAIPHOE Ha3HAUECHHUE TAaKMX KOHCTPYKIIMH M COOPYKEHUM
B KaueCcTBE 3a3eMJIUTENICd HE JOJKHO BbI3bIBATH HAPYIIEHUS €ro HOPMAaJIbHOU
paboTHI.

B kayecTBe eCTECTBEHHBIX 3a3€MJIUTENEH MOKHO UCIIOIb30BATh:

1) metayumdeckue TpyObl BOJOIPOBOIA, IPOJIOKEHHBIC B 3EMJIC;

2) METAJUTMYECKHE M JKEIe300€TOHHBIC KOHCTPYKIIUHU 3JaHUH M COOPYKCHHH,

HaXOASIINUXCS B CONPUKOCHOBEHUH C 3€MIIEN;
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3) MeTainueckue 000JI0YKH OPOHUPOBAHHBIX KaOeel, MPOJI0KEHHBIX B 3eMIIC.
He nomyckaeTcst UCIIOIb30BaHUE B KAYECTBE 3a3€MJIUTENEH aTlOMUHUEBBIX 000JI0UEK
KaOenew;

4) penbcoBbIC MYTH MAruCTPAIBHBIX HEIICKTPOPHUIMPOBAHHBIX IKEIIC3HBIX
JIOPOT ¥ TIOIE3IHBIX MyTEH MPU HATUYUHU TIEPEMBIYEK MEXKY PElIbCaMu;

5) npyrue, HaXOASIIIUECS B 3eMJIC METAIUTMYECKIE KOHCTPYKIIUH U COOPYKCHUSI.
Hanpumep, Metannuyeckue IMIMyHThI THAPOTEXHUYECKUX COOPYKEHUH, BOJIOBO/IHI,
3aTBOPBI, 00CaIHbIE TPYOBl OYPOBBIX CKBAXKUH.

He pomyckaercs wucnonb30BaTh B KadyeCTBE €CTECTBEHHBIX 3a3eMIIMTENEH
TpyOONPOBOABI TOPIOYMX SKUJKOCTEH, TOPIOYMX WJIM B3PBIBOOMACHBIX Ta30B H
cMmecel, TpyOOoIpoBO bl KaHATU3AlUU U HEHTPAIbHOTO OTOTUICHHUS.

EcTecTBEeHHBIE M MCKYCCTBEHHBIE 3a3€MJIMTENM JOJKHBI OBITh CBS3aHBI C
MarucTpajsiMd  3a3eMJICHMA  HE  MEHee 4YeM  JIByMsS  IPOBOJIHUKAMH,
NPUCOEIUHEHHBIMU K 3a3€MJIMTEII0 B Pa3HbIX MecTax. Bce coequHeHus AOMKHBI
OBITH BBITTOJHEHBI MTPU TTOMOIIIN CBAPKH.

3azeMuIIOIIMII MPOBOJIHUK — 3TO MPOBOJAHUK, COCIUHSIOMIUNA 3a3eMIIsieMble
YacTH JJIEKTPOOOOpYIOBaHUA C 3a3emiureneM. B KauecTBe 3a3eMIISIFOIIMX
NPOBOAHUKOB HCHOJB3YIOTCS CIELUUAIBHO MPEAYCMOTPEHHbIE [UJIi 3TOM  IIeNu
IPOBOJIHUKH, MaTepual M CEUEHHE KOTOPHIX COOTBETCTBYIOT HOPMATHBHBIM
TpeboBanusm I1YD. B sanekrpoycTanoBkax Beiie 1 kB ¢ nuzonupoBanHON HEUTpaIbIO
IPOBOAMMOCTh 3a3€MJISIIOIINX TPOBOJHUKOB JIOJDKHA COCTaBsATh He MeHee 1/3
IPOBOAMMOCTH (Pa3HBIX MPOBOTHUKOB.

[Ipu »ToM He TpebyeTcss MpUMEHEHUE MEIHBIX IPOBOJHUKOB CEUYEHHEM Ooliee
25 MM?, alIIOMUHHUEBBIX - 35 MM?, cTanbHBIX - 120 MM? (1. 1.7.115 TTYD).

3a3eMIISIONMN  MPOBOJHUK, MPHUCOCTUHSIOMIUNA  3a3eMJIUTENh  pabouyero
(byHKIIMOHAIBHOTO) 3a3eMJICHHsI B JJIEKTpOycTaHOBKax Hampspbkenuem g0 1000 B,

2 2

JIOJDKEH MMETh CeUYCHHE He MeHee: MeIHbId - 10 MM“, aaroMUHUEBBIM - 16 MM,

cTanbHOM - 75 MM? (1. 1.7.117 TIY D).

B memsx SKOHOMHHM MeETajlla pa3pelieHO UCIOJb30BaTh B  KadyeCTBE
3a3eMJISIONIMX TMPOBOJHUKOB METAITIOKOHCTPYKIIMHM 3JaHUM M COOPY>KCHHIH,
CTIbHBIE  TPYOBI ~ DJIEKTPOMPOBOJOK, QIIOMHUHHEBBIE  OOOJOYKH  KaOesew,
METaNIMYECKNE KOHCTPYKIIMH MPOU3BOJICTBEHHOTO Ha3HAYCHUS (TIOJJKPAHOBBIC TYTH,
KapKachl pacHpeeIUTEeNbHBIX YCTPOUCTB M JIp.), METAIUIMYECKUE TIOJI0KECHHBIC
OTKPBITO TPYOOIPOBOJABI BCEX HAa3HAYCHUN, KpoMe TPyOONpPOBOJOB TOPIOYUX U
B3PBIBOOITACHBIX BEMICCTB, KAHATN3AIUN U IEHTPAIIBHOTO OTOTUICHUS.

Cornacno IIYD (m. 1.7.76 11YD) 3a3emiieHUIO OAJIEXKAT:

1) kopmyca DJEKTPUYECKUX  MaIllMH, TpaHCPOpPMATOPOB,  aIIapaToB,
CBETHWJILHUKOB, TPUBOJIBI AJIEKTPHUECKUX alapaToB, KapKachl pacrpeneluTeTbHBIX
IIUTOB, META/NIMYECKUe O00JIOYKH W OpOHS KOHTPOJIBHBIX W CWJIOBBIX KaOeneh u
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IpyrHe OTKpPBIThIE NPOBOASIIME YACTH JJIEKTPOOOOPYIAOBaHUS, €CIM B HHX
npuMeHsieTcst HanpsbkeHue Boiiie 50 B nepemennoro n 120 B nocTosHHOTO TOKA;

2) B NMOMEIICHHUSIX MOBBILIEHHOW OMACHOCTH, 0COO0 OMACHBIX W B HApPYXHBIX
ANEKTPOYCTAHOBKAX - NPU HampsbkeHuH 25 B m Beiie nmepemenHoro toxka u 60 B
MOCTOSIHHOTO TOKa (coorBercTBeHHO 12 m 30 B mpu Hanmuuuu cCreuuagbHbIX
TpeOoBaHuU );

3) BO B3PBIBOOMACHBIX 30HAX JIIOOOro Kjacca 3a3eMJICHHUE BBITMIOHSACTCS
HE3aBUCHUMO OT 3HAUYCHUS HAMPSIKEHUS JIEKTPOYCTaHOBKH (11. 7.3.134 ITV D).

3a3eMJICHHE II0 PACIIOJIOKECHUIO 3a3€MJIMTENENH OTHOCUTEIBHO 3allUIIAEMOTO
000pyAOBaHUS MOAPA3JIETAIOTCS Ha BBIHOCHOE M KOHTYPHOE.

BriHOCHOe 3a3emMJleHHMe pAcrojlaraeTcs Ha HEKOTOPOM  YIAJEHUU OT
3azemisieMoro odopyaoBanus. [Ipu aTom 3a3emieHHble Kopnyca DY HaxoAsATCs BHE
NOJIs pacTeKaHusl TOKa B 3emiie (B 30HE HYJIEBOTrO MoTeHluaia). B cnydae aBapuu B
DV d4enmoBek, KacasCh KOpIyca, OKa3bIBAETCS IO IOJHBIM HANpPSKEHUEM
OTHOCHUTEJIBHO 3€MJIM, 4YTO SBJSETCA CYIIECTBEHHBIM HEIOCTaTKOM TaKOro
YCTPOWCTBA 3a3€MJICHMS, TaK KaK 3allUTa OT MOPAXKEHHUs JJIEKTPUYECKUM TOKOM
OCYLIECTBIISIETCS 3a CUET MAJIOTO CONPOTUBIICHUS 3a3E€MJICHUS.

[Ipy BBINOJIHEHUM KOHTYPHOIO 3a3eMJICHHMS 3a3€MJINTENIN PACIOJIAraloTCcs IO
KOHTYpPY BOKpYT 3alllMIaeMoro oOOopynoBaHUs (WJIM BHYTPU IUIOLIAJKU, TJI€ OHO
pacnionaraercs). Bece 3azeminTeny cOeAMHSAIOTCS 3JIEKTPUUECKU ApyT ¢ apyroM. [lpu
3aMbIKaHUH Ha KOPIYC MPOHMCXOAUT CTEKaHHWE TOKA B 3EMJIIO, U MOJIS 3a3EMIIUTENIEH
HAKJIaJbIBAIOTCS APYT Ha Ipyra. Pe3ynbTaTtoM TakuX KOHCTPYKTHUBHBIX OCOOEHHOCTEH
ABJISIETCS TO, YTO PA3HOCTh MOTEHLMAJIOB MEXAY TOUYKAMU, HAXOASUIUMUCS BHYTPU
KOHTYypa (HampsbKeHHWEe MPUKOCHOBEHMSI M IIara), CHIXKaercs. TOoK, MpOTeKarouui
Yyepe3 YeIOBEKa, Kacarollerocsi KOpIyca, OKa3blBa€TCs MEHbIIIE, YEM MPHU BBIHOCHOM
3a3€MJICHHH.

[TocnenoBaTenbHOCTD BBIITOIHEHUS 3a3€MIISIFOILIETO YCTPOMCTBA.

1. BeikampiBaeTcss Tpanmies riyouHoi 0,5-0,8 M HWKE YpPOBHS MpOMEp3aHUs
IPyHTa [Jis MOMEIICHUS B HEE BEPTUKAIBHBIX M TOPU3OHTAJIBHBIX 3a3€MIIUTEIICH
(pucyHok 4.2).

2. 3arnyOnsitoTcs BEPTHKAJIBHBIE AJIEKTPOILI JUIMHOW He Menee 1,5— 2,0 m
IIOCPEICTBOM  MEXaHW3MOB  (HampuMmep, KOmpa, MallWHbl [HEBMOYJIApHOM,
BUOPAaLIMOHHON M YAapHO-BUOPAIMOHHOTO 3ariayOuTeNs) WIM PyYHOTO MHCTPYMEHTa
(xyBaszpl). [Ins ynaydiieHUs pacTeKaHUsl TOKa BEPTHUKAJIbHBIE CTEPKHHU MOMEIIAKOT
Ha PACCTOSIHUU OJMH OT APYTOro HE MEHEE UX JIIUHBI.

3. K BepxHMM KOHIIAM BEPTHUKAJIBHBIX 3JIEKTPOJOB  IPUBAPUBAETCS
TOPU30HTAIbHAS  Mojoca  (FOPU3OHTAIBHBIM  3a3€MJIMTENb),  COEAUHSIOLIAsS
HCKYCCTBEHHOE 3a3eMJIeHHE B OOIIyl0 KOHCTpyKuuio. KoHen monocel BBOAMTCA B
31aHME, T/I€ HA COEIUHACTCS C MaruCTPaJIbHOW IIHHOM.
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4. Tpaniiiest 3acbinaercs 3eMJIENH, OUUIIEHHOM OT IIEOHS U Mycopa.
5. I'pyHT ymioTHsAeTCS.

L™ 1

Pucynok 4.2 - YcraHoBKa CTEpKHEBOTO AJIEKTPOIa B TPaHIIEe

B kauectBe mnpumepa Ha pucyHke 4.3 NpeNCTaBICH OJWH W3 BapUAHTOB
pa3MelleHus 3a3eMinTeNled 00beKTa BBIHOCHOTO THMA. 3a3eMIISIONIEe yCTPOMCTBO
COCTOMT U3 pAlla BEPTUKAIBHBIX BJEKTPOAOB 1, COENMHEHHBIX TOPU3OHTAIBHOU
nosocoir 2. Kopmyca snekrpoobopynoBaHusi 4 TPHUCOSTUHSIOTCS K MarucTpalid
3a3eMJIeHUS 3, MPOJIOKEHHOW BHYTPH 3aHUSI.
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Pucynok 4.3 - Cxema 3a3eMiieHHsI 3JIEKTPOOOOPYA0BaHUS 00BEKTA MTPU
PaCIOIOKEHUH BEPTUKAIBHBIX DJIEKTPOIOB B PAJT

[Ipucoenuenne 3a3eMIIIONIEH MarucTpaid K 3a3€MIIMTENI0 PEKOMEHIYETCS
BBITIOJIHSATH B JIBYX TOUKax (B ABYX pa3HbIX MECTax).
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Kaxnas OIIY s1meKkTpoycTaHOBKH, MOJJIEXKAIas 3a3€MJIEHHUIO, JOJKHA OBITh
NPUCOECIUHEHA K CETH 3a3eMJieHus (Marucrpaiv) HpH MOMOIIH OTAEIbHOTO
orBeTBieHUs. llocnenoBarenbHoe BKIOUEHHE OY B 3a3eMISIIOLIMI MPOBOJHHK
HEJIOIYCTUMO MO YCJIOBUAM O€30MaCHOCTU U HaIEKHOCTH.

3HauuTeNbHAS CIOKHOCTh B BBIMOJHEHUU 3a3€MIIAIONIMX YCTPOWCTB CBSI3aHA B
paliloHax ¢ OONBIIMM YACJIbHBIM CONPOTHUBICHHEM 3E€MJIM WJIA B padoHax
MHOTOJIETHEH Mep3ioThl. B 3ToM ciydae mjii ONTHUMAJIbHOIO  BBINOJHEHHUS
paccmaTpuBaeMor KOHCTPYKIMU [TYD pekoMEHIYIOT CleAyIoIUe MEPOTIPUSATHS :

1) momeniaTh 3a3eMJIMTEH B HEMPOMEP3AIOIIMX BOJOEMaX U TAJIbIX 30HAX;

2) co3naBaTh HCKYCCTBEHHBIC Talibie 30HBL [lyTeM TOKPBITUS TPYHTa HaJ
3azemimMTeNieM cioeM Topda (WM APYrUM TEIJIOM30JUPYIOIIMM MaTepuajoM) Ha
3UMHHI MeprUoa U PaCKPhITUEM HA JIETHUN NEPHUO] TO/1a;

3) NpHUMEHATh MPOTSDKEHHBIC (TOPU3OHTAJBLHBIC) 3a3eMIIMTEIN Ha TIIyOWHE
okouio 0,5 M, mpeHa3HauYeHHbIE JIsl PaOOTHI B JIETHEE BpEMSI.

B mMecte BBOAA 3a3eMIIAIONIETO MPOBOJAHMKA, KOTOPHIA HE BXOAHMT B COCTaB
nuTaroniero kabens, B 3[aHUE WM COOPYXKEHUE [JIOJDKEH OBbITh HaHECEH
OTO3HABATENbHBIA 3HAK (L) . OTKPBITO MPOJOKEHHBIE 3a3€MIISIONIME TPOBOAHUKU
JOJIKHBI OBITh okpatiensl B u€pHblil et (IITI31, . 2.7.7).

Bce coenuHeHusi, pacmosjoKeHHbIE B 3€Mile, JOJDKHBI  BBITOJHSATHCS
MOCPEJICTBOM CBapKH, a K KOpIlycaMm ammaparoB, MamuH U onopaMm BJI - GonToBbiM
coelMHeHueM (11t o0ecredeHns: BO3MOKHOCTH MTPOU3BOICTBA U3MEPEHUH ).

4.4.3 IkcniyaTanusi, KOHTPOJIb M UCNIBITAHUE 323eMJISIIOIIHMX YCTPOICTB

Ha kaxmoe 3azemisitoliee yCTpPOMCTBO, HaxoJsileecs B OKCIUIyaTalluH,
opopMmiIsieTcss TeXHWYeCKas JOKyMEHTAalMs B BHJE mnacnopra. B macmopt mo
crenuanbHO (opMe 3aHOCITCS: JlaTa BBOJa B DKCIUTyaTallMio, WCIOJHUTEIbHAs
CXeMa 3a3€MJICHUS, OCHOBHBIE TEXHUYECKUE XapaKTEPUCTHKH, JAHHBIE O Pe3yJIbTaTax
IIPOBEPOK COCTOSIHUSI YCTPOMCTBA, XapaKTep PEMOHTOB M M3MEHEHHI, BHECEHHBIX B
3T0 ycrpoiictBo U np. (ITTOIII m. 2.7.15). K macnopTy npuiiararoTcsi pe3yiabTaThbl
BU3YaJIbHBIX OCMOTPOB, OCMOTPOB CO BCKPBITHEM TpPYHTa, MPOTOKOIBI U3MEPEHUS
MapaMeTpoB 3a3eMIISIIOLIET0 YCTPOICTBA, JaHHBIE O XapaKTepe pPEMOHTOB U
M3MEHEHHUSIX, BHECEHHBIX B KOHCTPYKIIMIO YCTPOMCTBA.

[IpyunHaMu yXyJIIIE€HUs] TEXHUYECKUX MMapaMeTPOB 3a3€MIISIIOLIUX YCTPOICTB B
MPOLIECCE IKCILTYaTalUU SIBIISFOTCS

1) ce3oHHBIC KOJICOAHHWS CONPOTHBIICHUS TPYHTA, HANPUMED, BHICYIIHBAHHE
MOYBBI U POMEpP3aHUE IPYHTA;

2) yXyAIMIEHUE COCTOSIHHSI JIEKTPUICCKIX KOHTAKTOB MEXKIY BEPTUKAIBLHBIMH H
TOPU30OHTAIBHBIMU 3a3€MJIUTENSIMU IIPU NPOX0KICHUN 3HAUUTEIbHBIX TOKOB;
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3) koppo3us (MOYBCHHAs MW JJICKTPUYECCKAs) OJJICKTPOJOB, NPUBOIAAMIAS K
YXYIIIEHUIO UX MPOBOJUMOCTH;

4) HapylIeHHE [EJIOCTHOCTH CETH 3a3eMJICHUS, HallpUMep, OOPBIB IIPOBOIHUKOB,
ocyiabjieHue 0ONTOBBIX COCAMHEHUN, KOPPO3HUSI CBAPHBIX COCTUHEHUH U T. 1.

YacTuyHO yXyAIICHHE TEXHUYECKUX I[apaMeTpOB MOXKHO MPUOCTAHOBUTH,
HarpuMep, CKOPOCTh KOPPO3UHU IJIEKTPOJOB CHHUKAETCA 3a CYET MCIOJIb30BAHUS
CIEAYIOLINUX MEPOIPUATHM:

a) YBEJIMUCHHUS CEUCHUS 3a3€MIIMTEIISI C YUETOM PacYETHOTO CPOKa UX CIIYKOBI,

0) TpUMEHEHHMS 3alIUTHBIX METAUIMYECKUX TMOKPHITUNA  (IIMHKOBAaHUE,
OMEJTHCHHE);

B) HCIOJIB30BaHUS JJICKTPOXUMHUYCCKOW (KaTOAHOW) 3amuThl (K 3JIEKTPOIY
MOJBOJMUTCS  OTPUIATEIbHBIN dJEKTpUUeCcKuid moTeHman mnopsaka 0,8-2,5B
OTHOCHUTEJIBHO TPaUTOBOrO 3JIEKTPOJIa, PACIOIOKEHHOTO B 3€MJI€ Ha PACCTOSIHUU
6onee 20 m);

I') HCTIOJIb30BAHUE CTEPIKHEBBIX JIEKTPOJAOB KPYIJIOTO CCUCHHUS.

JInst OIlEHKM TEXHHYECKOTO COCTOSHUS 3a3eMJISIIOIIMX YCTPOMCTB JTOJDKHBI
IPOBOJIUTHCS BHU3yaJIbHbIE OCMOTPBHI BHIWMOW YaCTH, OCMOTPBI 3a3eMJISIOIIETO
YCTPOWCTBA C BBHIOOPOYHBIM  BCKPBHITHUEM TPYyHTA, H3MEPEHHE TMapamMeTpPOB
3a3eMJIIONIETO0  yCTPOMCTBA B COOTBETCTBMM C  HOPMAaMU  HMCIBITAHUSA
anektpoodopyroBanus (ITTIII1, n.2.7.8).

BusyanbHble OCMOTPBI BHUAMMOM YacTH 3a3€MIISIOIIETO YCTPOMCTBA JOJIKHBI
POM3BOJIUTLCA MO rpaduky, HO He pexke 1 paza B 6 mecsueB. [lpu ocmortpe
OILICHUBAETCS] COCTOSIHUE KOHTAKTHBIX COCIMHEHHM MEXKIy 3alllUTHBIM MPOBOJAHUKOM
U D3JEKTPOOOOPYIOBAHUEM, HAJIMYME AHTUKOPPO3UOHHOTO TOKPBITUS, OTCYTCTBHE
0OpBIBOB. Pe3ynbTaThl 0OCMOTPOB 3aHOCSITCS B MACIIOPT 3a3€MJISIOIIETO YCTPOUCTBA.

OcMOTpBl ¢ BBIOOPOYHBIM BCKPHITHEM TpyHTa B MecTaX, HauOolee
MOJIBEPKEHHBIX KOPPO3MH, a TaKKe BOJIU3M MECT 3a3eMJICHHS HEUTpaneill CHUIIOBBIX
TpaHc(HOPMaTOPOB, MIPUCOETUHEHHU I pa3psATHUKOB u OTpaHUYUTENEH
NEPEHANPSHKEHUN JTOJDKHBI MPOU3BOJUTHECS B COOTBETCTBUU C TpaMKOM IJIAHOBO-
npodunakTuaeckux paboT, HO HE peke OAHOro pasa B 12 met. Bennumna ydacTka
3a3eMJISIOIIET0 yCTPOMCTBA, TOJBEPraroierocs BHIOOPOYHOMY BCKPBITUIO TPYHTA,
OMpENIEINACTCS] PEIICHHEM TEXHUYECKOro pykoBoautens npeanpustus. [lpu stom
AJIEMEHT 3a3eMIIMTEINII JIOJKEH OBITh 3aMEHEH, eciim pa3pyiieHo Oosee 50% ero
ceueHwus. M3mepeHne mapaMeTpoB 3a3eMIISIFOIIIETO YCTPOMCTBA BKIIOUAET B CEOS:

a) U3MEPEHUE COMPOTUBIICHUS 3a3EMJISIOIIETO YCTPOMCTBA;

0) wu3MepeHHWe HANpPSKCHUS TMPUKOCHOBEHHWS (B DIIEKTPOYCTaHOBKAX,
3a3eMJIAIONIEE YCTPOMCTBO KOTOPBIX BBHIMIOJIHEHO [0 HOPMaM Ha HalpsKeHHE
MIPUKOCHOBEHUS);
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B) M3MEpPEHUE TOKOB KOPOTKOIO 3aMbIKaHHS 3JIEKTPOYCTAHOBKH, NPOBEPKA
COCTOSIHUSA MPOOUBHBIX NPEIOXPAHUTENEH;

I') U3MEpPEHUE YJEIbHOIO CONPOTUBIEHUS TpyHTa B pallOHE 3a3eMIISIOLIETO
YCTPOWCTBA.

N3mepenuns JOKHBI BBIOJIHATHCS B MEPUOJ HAUOOJIBIIErO BbICHIXaHUS TPYHTA
(mmst pailoHOB BEYHOW MEp3NOTHI - B MEPUOJ HAMOOJbBILIEro MPOMEpP3aHUsi TPYHTA).
PesynpraThl u3MepeHuil odopmisioTcs MNpoTrokoidamMu. KOHTponb M HCHbITaHUE
CUCTEMBl 3a3€MJICHHMSI MPOMU3BOAAT TaKKE IIOCIIE€ PEKOHCTPYKIUMU M PEMOHTA
3a36MJIAIOIIUX YCTPOUCTB.

N3mepeHre conpoTUBIEHUS 3a3EMIISIOIINX YCTPOUCTB MPOU3BOJIAT:

a) 3a3eMJISIIOLIMX YCTPOWCTB 3JIEKTPOYCTAHOBOK B COOTBETCTBUHU C rpaduKoM
IUTAHOBO-TIpO(UIIAKTUYECKUX paboT, HO He pexe | paza B 12 jer. B ycrnoBusx
MOBBIIICHHON OMacHOCTH (JIU(PTOB, MpayeyHbIX, OaHb U T. I1.) - HE PEXKE OJHOTO pasza
B TOJI;

0) 3a3eMISIIOIIMX YCTPOMCTB OMOP BO3AYLIHBIX JIMHUN JIIEKTpOIepeaadn
HanpsbkenueMm 10 1000 B - He pexe 1 paza B 6 net, u aisa BJI Beime 1000 B - wHe
pexe 1 paza B 12 ner.

[Ipy >TOM 3HayeHUsT COMPOTHUBICHUS 3a3EMIISIIONIUX YCTPOMCTB JOJIKHBI
yIIOBJIETBOPSTH 3HAYCHUSIM, TPUBEACHHBIM B Tabmu1e 4.4.

IIpoBepka 2JIEMEHTOB 3a3€MIIIOIIETO YCTPOMCTBA MPOU3BOIAT IMYTEM OCMOTPA
BUAMMOM YacTH 3JIEMEHTOB, HAXOISAIIMXCA B 3eMiie (BBIOOPOYHBIM BCKPBITHEM
IpyHTa, uepe3 crneuuaibHble wmyposl). Ilpu 3TomM cedeHus u NPOBOAUMOCTH
9JIEMEHTOB JOJKHBI COOTBETCTBOBATH TpeOoBaHUAM IIYD U NMPOEKTHBIM JaHHBIM.
IIpoBepka menu MeXIy 3a3eMIIMTEISIMU M 3a3€MIIIIOIIMMM dJIEMEHTaMHu (IpOBEpKa
LEJOCTHOCTH) 3aKJII0YaeTCsl B KOHTPOJE CEYEHHUS, LEJIOCTH M IPOYHOCTH
IPOBOJIHUKOB 3a3€MJICHUS, UX COCJIMHEHUH M MPUCOCAUHEHUH, HE JIOJKHO OBITh
OOpBIBOB U BUJIUMBIX J€(EKTOB B 3a3eMJISIOLIUX MPOBOJHUKAX, COSTUHSIIOMMX DY C
KOHTYpOM 3a3€MJICHMs (HalpuMep, HAJIEKHOCTb CBapKd IPOBEPSAETCS YAApOM
MOJIOTKA).

4.5 ABTOMaTHYeCKOE OTKJIIOYEHHE MUTAHUSA

3almMTHOE aBTOMATHYECKOE OTKIIOYEHHWE THUTaHUS TMPEJACTaBIsIeT CcoOOMH
ABTOMAaTHUYECKOE Pa3MBIKaHUE IICMH OJTHOTO WUIM HECKOJIbKHX (Pa3HBIX IPOBOJIHHKOB
(mpu HEOOXOAMMOCTH - HYJIEBOTO pabodero MPOBOJHHUKA), BBIMOJIHIEMOE C IIEIBIO
anektpobe3onacHocT (ITYD m. 1.7.38).

3amMTHOE ~ aBTOMATHYECKOE  OTKIIOYCHHE  IUTAHUS  KOHCTPYKTHBHO
BBITIOJTHAETCS IByMsI CITOCOOaMMU:

1) aBTOMATHYECKMM OTKJIIOUCHHEM TUTAaHUS C TPUMEHCHHEM 3aIllUTHO-
KOMMYTAIIMOHHBIX aIllIapaToB, pEarupyIOIIUX Ha CBEPXTOKH (3aIIUTHOE 3aHYJICHHE),
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2) ABTOMATHUYCCKUM OTKIIIOYCHHUEM IIMTaHUA C [PHUMCHCHHUEM 3alllUTHO-

KOMMYTAIIMOHHBIX  allapaTtoB, pearupyromux Ha guddepeHuanbHbli  TOK
(YCTpOMCTBO 3alIUTHOTO OTKJIIOUCHHUS).
Tabmuua 4.4 - Haubonbluve IONyCTUMbIE 3HAYEHUS CONPOTUBICHUUN
3a3eMJIAIOIIUX YCTPOUCTB
ComnporuBnenue,
Bun snekrpoycraHOBKH XapaKkTepHUCTHKA 3JIEKTPOYCTaHOBKH Om
1. IToacranuuu n DIIEKTPOYCTAHOBKHU AJIEKTPUUECKHUX 0,5
pacnpenenuTenbHbIe CeTel C TIIyX03a3eMJICHHOU 1
ITyHKTBI HAIIPSKEHUEM 3¢ HEeKTUBHO 3a3eMJIEHHON HEHTPAJIBIO.
Boine 1 kB DNEeKTPOYCTAaHOBKH AIICKTPUICCKUX 250/1,~
CeTel ¢ M30JMPOBAHHON HENUTPAIIBIO, C
HEUTpablO, 3a3€MJICHHOHN Yepe3
JYToracsiiiiii peakTop Win pe3ucTop.
2. Bo3ayuiHbie TUHUU 3azemuisitonre yctpoiicta onop BJI
ANEKTponepeaun IIPH yJIeTLHOM COTIPOTUBJICHUH TPYHTA,
HarpsbkeHueM Boie 1 kB p, OM"M:
- 10 100 10
- 6osiee 100 o 500 15
- oonee 500 mo 1000 20
- oonee 1000 mo 5000 30
- 6onee 5000 p-6-1073
3. DIEeKTPOYyCTaHOBKHU DJIEKTPOYCTAaHOBKHU C UCTOUHUKAMU
HanpsbkeHueM 10 1 kB MIUTaHUS B JIEKTPUUECKUX CETSX C
TIyX03a3eMJICHHOM HEUTpabio (WIn
CpelHel TOYKON) HCTOYHUKA TUTaHUS
(cuctema TN):
- B HEMIOCPEICTBEHHOM OJIU30CTH OT 15/30/60 =
HEeUTpaau
- C YYETOM €CTECTBEHHBIX 2/4/18 =
3a3eMJIMTENEN U TOBTOPHBIX
3a3eMJINTEJIEN OTXOIAIIUX JIMHUN
DIIEKTPOYCTAHOBKH B JIEKTPUUECKUX 50/1 ==, Gonee 4
CEeTAX C U30JIUPOBAHHOIN HEUTPAJIbIO Owm He Tpebyercs
(wm cpemHel TOYKOM) HCTOYHHKA
nutanus (cucrema IT)
4. Bo3nyuiHble TUHUN 3azemursiromue yctpoiictsa onop BJIc | 30
3JIEKTpOoNepeaaun MMOBTOPHBIMHU 3a3emuiutesisimu PEN
HanpsbkeHueMm Jio | kB (PE) - npoBoiHUKA

* 1, - pacueTHBIN TOK 3aMBIKaHUS Ha 3eMJIIO;
** - COOTBETCTBEHHO NP JIMHEHHBIX HanpsukeHusx 660, 380, 220 B;
*** | - moHBIN TOK 3aMBIKAHUS HA 3EMIIIO.
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[lepBBIii cOCOO aBTOMATUYECKOI'O OTKJIIOYEHMS] MUTAHUS BBIMNOJIHSAETCS IS
AJEKTPOYCTAHOBOK HampsbkeHuem 10 1 kB ¢ riyxo3azemMn€éHHOW HEWUTpaIbiO
(cucrema TN) npu BOSHUKHOBEHUH KOPOTKOTO 3aMbIKaHUS WM MEPETPY3KHU, U CETH C
W30JIMPOBAHHOMN HelTpaibio (cuctema IT) i 3alUThl IPU ABOWHOM 3aMBIKAaHUHU Ha
3EMIIIO.

Bropoit cnocod - mms cuctembl TT (oOsi3atenbHOe TpeboBaHUE), a TaKkKe
cucteM TN u IT B KkauecTBe AONMOJHUTEIBHOM 3alIUTHI (MPU HEBO3MOKHOCTHU
o0OecrneyuTh 3alUTy KOMMYTAallMOHHBIMHU anmaparamMd - B TII€pBOM Ciy4yae H
OTCYTCTBUU KOHTPOJISI U30JISILIUU CETH - BO BTOPOM).

4.5.1 3ammTHOE 3aHyJIeHHe

3amuTHOE aBTOMATUYECKOE OTKIIFOUEHUE MUTAHUS ¢ UCTIOJIb30BAHUEM 3aIUTHO-
KOMMYTAIIMOHHBIX aIlllapaToB, PEarupyromux Ha TOKH KOPOTKOTO 3aMbIKaAHUS WM
Neperpy3Ku 00ECIeUnBACTCS 3a CYET CBS3M OTKPBITBIX MPOBOJAIIUX yacTe DY
(KOpmycoB, KOXKYXOB, 000JIOUEK M JAPYTHX) B CETU C TIIYX03a3eMJIEHHON HEUTPAJIBIO
ucTouHuka. Takas 3anuTHas Mepa TMOoJIyduia Ha3BaHUE 3aIUTHOE 3aHYJICHUE WU
npocTto 3aHyleHue. PaccmarpuBaemblii CIOcoO aBTOMATUYECKOTO OTKIIFOYCHUS
NUTAaHUS SBIAETCS o00s3atenpbHBIM B OY  HanpsbkeHuem jgo 1000 B ¢
[IyX03a3€MJIEHHON HEUTPAJIbIO.

Llenpro 3aIMTHOTO 3aHYJIEHUS SBISIETCS CHHXKEHUE HANPSHDKEHUS HAa TOCTYIHBIX
U1 TIPUKOCHOBEHHMSI MPOBOJAIIMX YaCTIX OV, Ha KOTOPBIX MOYKET BO3HUKHYTh
HaIPSKEHNUE TPU NOBPEXKIACHUU HM3OJSALUH, IMyTEM aBTOMAaTUYECKOTO OTKIHOYEHHUS
OV or nuraromeld ceTd amnmaparaMM 3allUuThl 3a MHTEpPBajl BpPEMEHH He Ooliee
pPErIAMEHTUPOBAHHOIO HOPMATUBHO-TEXHUYECKON TOKYMEHTAILIUU.

[TpuHIMNIUanbHAs cxema 3aHyJICHUs 3JIEKTPOooOOpy0BaHUS B Tpex(da3zHou ceTu
MoKa3aHa Ha pucyHke 4.4.
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PucyHnok 4.4 - [lpuHiunuanbHas 3JIEKTPUYECKasi CXeMa aBTOMaTUYE€CKOT0
OTKITFOUCHHUSI ITUTAHUS B TPEX(PaA3HOM ceTH ¢ 3a3eMIIEHHOU HelTpaibio (cuctema TN-S)

80




[TpuHuun AeHCTBUS aBTOMATUYECKOI'O0 OTKJIIOUCHHUS MMUTAHUS OCHOBAH HAa TOM,
yTO JII000O€ 3aMbIKaHWE TOKOBEAYIIEHM YacTH Ha KOPIYC XapaKTepU3yeTcs
3HAYUTENILHBIM TOKOM (HampuMmep, TOKOM KOPOTKOT'O 3aMbIKaHMsI) C MOCJIEIYIOIIUM
OTKJIIOYEHHEM YCTAHOBKM OT THUTAIOMIEH CEeTH 3allUTHO-KOMMYTaIlMOHHBIMU
amnmnapaTaMu (IpenoxXpaHuTeIsIMu, ABTOMATUYECKUMHU BBIKJIFOUATEIISIMU,
MAarHUTHBIMHA NYCKATEISIMU CO BCTPOCHHOW TEIUIOBOM 3alUTOM, KOHTAKTOPAMHU B
COUYETAHUM C TETUIOBBIMU peJie U JIp.).

3almMTHOE 3aHyJI€HHWE IMPU 3aMbIKAaHMM Ha KOPIYC 10 aBTOMAaTHUYECKOTO
OTKJIIOUeHUsT DY OT CeTH MPOSBIAET CBONCTBO 3AIIMTHOTO 3a3€MJICHMs, TaK Kak
4yepe3 3allUTHBIM TPOBOJHHUK KOPIYC YCTAHOBKH COEIUHSETCS C 3a3eMIISIOIIUM
YCTPOUCTBOM MUTAarOIIEro Tpanchopmaropa. [lpuuém Takoe aeiicTBUE 3a3eMIICHUS
OCYIIECTBIISIETCSI BO BCEX CIydasiX, B TOM UMCJIE€ U NMPU BOZHUKHOBEHUHU HAMPSIKEHUS
Mo JPYyrUM TMpUYMHAM (DJIEKTPUUYECKOTO BIHUSHHUS COCEIHUX IIETel, BBIHOCA
NOTEHIIMaNa OT APYrux DY u T. IL.).

Taxkum 006pa3oM, 3alIUTHOE 3aHYJCHUE OCYIISCTBISET JBa 3alUTHBIX JEHCTBUS
- CHIDKAET HaIpsDKeHHUE Ha Koprycax DY OTHOCHUTENIBHO 3eMJIH (MPOSBIISIET CBOWCTBO
3aIIUTHOTO 3a3€MJICHHS) U OBICTPO OTKJIIOYAET MOBPEKIEHHYIO YCTAaHOBKY OT CETH.
CornacHo 93TOMYy Takas 3allUTHas Mepa sBisercs Oonee S(QPEeKTUBHOU, ueM
3a3eMJICHHE U, KpOME TOT0, B OMNPEEIICHHBIX CIy4YasX 3KOHOMUYECKU BBITOAHAs, 32
CYET YMEHBIIEHUS TPYIOEMKOCTH €TI0 BBIIIOJHEHUS.

[IpoBogHuK, oOecrneynBalOMIUNA COETUHEHUE OTKPBITBHIX MPOBOISIINX YacTen
OV ¢ 3a3eMJIEHHON HEUTpaiblo, Ha3bIBaeTCSd 3alluTHBIM TpoBoAHUKOM (PE -
IPOBOIHUKOM).

B kadecTBe 3alIMTHBIX MPOBOJAHUKOB MOT'YT OBITh UCIIOJIH30BAHBI:

1) HeWTpanbHbIi (HYJ€BOM) TPOBOAHUK (N — MPOBOJHUK), KOTOPBIN COCAUHEH
C HEWUTpaJbHOM TOYKOM HWCTOYHMKA TNUTAHUS W TMPEAHA3HAYEH [UJI1 [HUTAHUS
ANEKTPONPUEMHUKOB. B 3TOM ciiyyae paccmaTpuBaeMblii MPOBOJHHUK COEAUHSET B
cebe ¢ynknuu 3amutHOro (PE) wm meltpampHoro (N) u OyaeT SBISThCA
COBMEIIEHHBIM MpOBOAHUKOM - PEN-mpoBomnukoM. @yHKIHMH 3allUTHOTO H
HEUTPaJIbHOTO MPOBOJHUKOB MOXKHO COBMEMATh B 0JHOM PEN-TIpOBOIHUKE TOJIBKO
B CTallMOHAPHBIX YCTAHOBKAX MpPH YCIOBUHU, YTO KUl TPEX(a3HBIX KaOETbHBIX
JIMHUN UMEIOT ceueHue He MeHee 10 MM? s MeIHBIX U 16 MM? JUIS aTFOMUHHEBBIX
npoBoaHUKOB [21 . 1.7.131].

He nomyckaercs coBmemieHne (QyHKIMI HYJIEBOTO 3allUTHOTO W HYJIEBOTO
paboyero MpOBOJHHUKOB B IEMAX OJHO(PA3HOTO M MOCTOSHHOTO TOoKa. B kauecTBe
HYJIEBOTO 3alUTHOTO MPOBOJHUKA B TAaKUX IENSAX JOJKEH OBITh TPETyCMOTPEH
OTJAEJIbHBINA TPETUN TPOBOJTHUK.
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2) crnenuanbHO MPEIyCMOTPEHHBIC JJIsi ATOW IETU MPOBOJHUKHU: OJHA U3 KU
MHOTOXXWJIBHBIX KaOesed, OTIAeIbHbIE W30JIMPOBAaHHBIE WJIM HEU30JIUPOBAHHBIC
poBoJia B oO0mIel 000si0uke ¢ (Pa3HbBIMU MPOBOJIAMH, CTAIMOHAPHO MPOJIOKECHHBIE
M30JIMPOBAHHbBIC U HEU30JIUPOBAHHBIE MPOBOIHUKH;

3) OTKPBIThIE MPOBOJIAIINE YACTU HIEKTPOYCTAHOBOK:

a) aJIIOMUHHUEBBIE 000JI0UKH Kabemnew;

0) cranbHbIe TPYOBI 3JEKTPONPOBOAOK;

B) MeETaJUIMYeCKUe OOOJIOYKM U OINOPHbIE KOHCTPYKIHMHU HIMHOMPOBOJOB H
KOMIUIEKTHBIX YCTPONCTB 3aBOJICKOTO U3TOTOBJICHUS.

4) cTOpOHHUE MPOBOJISAIINE YACTH:

a) METANTMYECKUE KOHCTPYKIIUU 3[IJaHUM U COOpYKeHUH ((pepMbl, KOJTOHHBI U T.
IL.);

0) apmaTypa KeJie300€TOHHBIX CTPOUTETBHBIX KOHCTPYKIUHN 3/ITaHUK;

B)  METAJUIMYECKHWE  KOHCTPYKIIMM  TPOU3ZBOJACTBEHHOIO  Ha3HAUYCHUS
(TTOJIKpaHOBBIE PEIbCHI, TATEPEH, TUIOMIAIKH, MAXThl TU(TOB, OOpaMJICHUS KaHAJIOB U
T. I1.).

Henb3sa nomyckath ucnonb3oBanue CIIY B kauectBe eauHcTBEHHOro PEN-
ITPOBOJTHHKA.

[IpocteiM © 3¢ (EKTUBHBIM CIIOCOOOM TMOBBIIMICHUS YPOBHS AJICKTPUUYECKOM
0e30macHOCTH TP dKCIuTyaTanuu DY sBISeTCS LBETOBas U OyKBEHHO-IU(]poBas
UACHTU(PUKALNS TIPOBOTHUKOB.

CornacHo TtpeboBanmsam [IYD u pexomenmanusm ['OCT 33542-2015 (IEC
60445:2010) «Mnentudukamuss  BBIBOJOB  DJIEKTPOOOOPYIIOBaHHS,  KOHIIOB
IPOBOJIHUKOB M IPOBOJHHUKOB)», 3aIIUTHBIE NMPOBOAHUKH (TIPOBOJHHMKU 3aLIUTHOIO
3a3eMJICHHS) BO BCEX DJIEKTPOYCTAHOBKAX JOJDKHBI MMETh OYKBEHHOE 0003HaueHUE
PE u 1nBeroBoe 0003HAauEHWE UYEPEAYIOMUMHUCS MPOIOJIBHBIMU WM TOMEPEYHBIMU
nojiocaMyd OJAMHAKOBOM mMpuHbl (s muH oT 15 10 100 MM) XENTOro u 3e1EHOTO
[BETOB.

HetitpansHbie (Hy/neBble) MPOBOAHUKH 0003Ha4aroTcs OYKBOM N W JTOIKHBI
MMETh roiry0oe (cuHee) 1BeToBoe oOo3HaueHne. COBMEIIEHHbBIEC HYJICBBIC 3aIIMTHBIC
3a3eMJISIOIIME U HEUTpaIbHBIE TPOBOJHUKH JIOJDKHBI UMETh OyKBEHHOE 0003HAUCHHE
PEN u mnBeroBoe o0o3HaueHue: ronyood (CHHUI) BET MO BCEW IJIMHE U KEITO-
3eJIEHBIE MOJOChl Ha KOHIAX (METKU C UCIOJb30BAHUEM JIUMKOMN JIEHThI) U B TOUKAX
COCIMHEHU.

[IpuHaTel  crnenuanbHble  0003HAYEHUSI  YKa3aHHBIX  IMPOBOJHUKOB  Ha
AIEKTPUUYECKUX CXEMAX:

- N-ipoBOIHUK; - PE-ipoBOHUK; e - PEN-nipoBo1HUK.
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bykBenHo-uudpoBass uaeHTHPUKauusg (a3HbIX MTPOBOJHUKOB TpEX(DazHOI
aneKTpuyeckon nenu nomkHa ObiTh L1, L2, L3. [IpeanoytuTenbHBIMU 1IBETAMU JIJIsI
(ba3HBIX MPOBOJIHUKOB SIBISIOTCS YEPHBINA, KOPUUHEBBIA U CEPBIH.

Haumenbmme  ceuenus  PE-IpOBOAHUKOB ~ JOJKHBI  COOTBETCTBOBATH
tpeboBanusim I1YD (m. 1.7.126), B 4aCTHOCTU, KOTJIa OHU M3TOTOBJICHBI U3 TOTO K€
Marepuana, uto U (a3Hblil MPOBOJHUK, TO UX CEUEHUS JOJDKHBI ObITh PABHBIMU €CITU
ceuenue paznoro S < 16 mm?, 16 mm? ipu ceuenun ¢asznoro 16 < S < 35 mm? u S/2
eciu ceyenue pazHoro S > 35 Mm?,

Jlonyckaercs npuHuMarh cedeHue PE-nmpoBogHMKOB MeHee TpeOyembiX, eCiu
BBIIIOJIHSIETCS CJIEIYIOLIEE YCIOBUE:

V1%t

s2% (4.6)

rae S - MuHUMalibHOE ceueHune PE-mpoBoaHuka, MM
| - TOK 3aMbIKaHUs1, 0OECIIEUYNBAIOIIUN HOPMUPYEMOE BPEMS OTKIIFOUCHUS;

K - xoaddurment, 3HaueHne KOTOpPoro 3aBUCUT OT MaTepuasia PE-npoBogHuKa,
€ro M30JSIUU, HadYadbHOM M KOHE4YHOW TemmepaTyp. 3Hauenus K s PE-
POBOAHUKOB MpUBEEHBI B Ta0umax 1.7.7-1.7.11 ITY 3.

Ceuennie MmenHbIX PE-pOBOHUKOB, MPOJIOKEHHBIX OTMEIBHO (HE BXOISAIIUX B
cocTaB KaOenel W TPOJOKEHHBIX HE B OOIIEH orpaxaaromeid KOHCTPYKIIUH,
Hanpumep, B TpyOe, Kopobe wiu JoTKe ¢ (ha3HbIMH MPOBOJIHUKAMU), BO BCEX CIydasx
JOJI’KHO OBITh HE MEHEE:

a) 2,5 MM? - IpM HAJIMYUH MEXaHUYECKOMH 3alllUThI;

0) 4 MM? - IpM OTCYTCTBHHM MEXAHMYECKOM 3aIUTEL.

CedeHne OTHENIBHO NPOJOKEHHBIX AITOMHHHUEBBIX PE-NpOBOIHUKOB TOIKHO
OBITH HEe MeHee 16 MM2,

3a3eMJISIONMN  MPOBOJHUK, MPHUCOCIUHSIOMIUNA  3a3eMJIUTENh  paboyero
3a3€MJICHHS K TJIaBHOM 3a3€MJISIONICH IMHE B 3JIEKTPOYCTAHOBKAX HANPSKEHUEM [0
1 kB, moKeH MMeTh CedeHHe He MeHee: MeIHbIHA - 10 MM?, aTIOMUHHEBBIH - 16 MM?,
cTanbHOM - 75 MM? (. 1.7.117 TIY D).

Ha 3ammutHeiii npoBoanuk (PE- u PEN-mpoBogHUK) 3ampermaercss CTaBUTH
KOMMYTALIMOHHBIE AaIlapaThl, MPEIOXPAHUTEIM U JPYTHE YCTPOWCTBA, KOTOPBIE
MOTYT HAapyHIUTh €ro IEeJOCTHOCTh (32 HUCKIIOYEHUEM Clydash MUTaHUs
ANEKTPONPUEMHUKOB MPU TMOMOILIM IITENCENbHBIX coeauHenuil). M3onsuus PEN-
MIPOBOJHUKOB JIOJDKHA OBITH PAaBHOIICHHA 30U (ha3HBIX MPOBOHUKOB.

CorynacHo TpeOOBaHUSAM HOPMATHBHO-TEXHUYECKOW mgokymeHTaruu (I1YD),
3alTUTHBIN TIPOBOJIHUK JIOJDKEH MMETh MOBTOpHOE 3a3emiicHue (R, Ha pucynke 4.4).
[loBTOpHOE 3a3eMJIEHUE MMO3BOJIAET OOECIEUUTh CHUKEHUE BEJIMYMHBI HAIPSKEHUS
MIPUKOCHOBEHUS (32 CUET YMEHbBIICHUS NMaJCHUS HAIMPSHKEHUS] HAa HYJIEBOM IPOBOJIE

2.
’
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IpU TMOBPEXKACHUM H3O0JIALMH), & TAaKK€ YMEHBIIUT ONACHOCTh MOPAXEHUS MpH
0OpBIBE HYJIEBOTO 3alIUTHOTO MPOBOIHUKA.

[Tpu 3ambikaHuu Gasbl Ha KOPITYC B CETH, HE UMEIOIIEH MOBTOPHOTO 3a3€MJICHUS
3aIUTHOTO MPOBOJIHMKA, YYAaCTOK HYJIEBOTO MPOBOJHUKA, HAXOAAIIUNCA 32 MECTOM
3aMbIKaHUs, U BCE NMPUCOETUHEHHBIE K HEMY Koprnyca DY (pucyHOK 4.4) okaxyTtcs
MO/ HATIPSKEHUEM, PaBHBIM
U(]) ‘Rpp

U, =1, Ry = ,
"R, +Ry

np K3

4.7)

rae |l - TOK KOpOTKOTO 3aMbIKaHUs, MPOXOIAIINM 1O TeTie (as3a - HyJb;

Rpr - COMpOTUBIEHNE HYJIEBOTO 3aIMTHOTO MPOBOJHUKA, O0TEKAEMOTO TOKOM
li; (Ha yuactke nuauu DN);

Ry — comnpotuBiienue pazHoro npoBoja 10 MeCTa 3aMbIKAHHMS.

Ecnu  HeWTpasbHBI  NPOBOAHUMK  HMMEET  IIOBTOPHOE  3a3€MJICHHE  C
COMPOTHUBIICHHEM Ry, TO 4acTh TOKa, OTBETBIISISICH YEPE3 HETO, CHUKACT HAIPSIKEHUE
MPUKOCHOBEHMUS, 10 BEJIMYMHBI KOTOPOE MOXKHO OINPESTUTh 1Mo (popmyie

_ Upn Ry
" Ry +Ry
rae Upn - majieHue HanpspKeHHs B HYJICBOM 3allIUTHOM MPOBOJHUKE Ha yuacTke DN;

Ro - compoTuBieHHe 3a3eMJICHHS HEWTpald HCTOYHMKA (TpaHcdopmaropa).
MoxHO mMOKa3aTh, YTO NPU OJWHAKOBOM 3HaueHMM Ro u Rn, © wu3BecTHBIX
JNOMYILIECHUSIX BEJIMYMHA HAIpPSKEHUS MPUKOCHOBEHHMS MPU YCTPOKWCTBE MOBTOPHOIO
3a3eMJICHUS] yMEHbIIaeTcs 0oyiee yeM B 2 pasa.

MakcuManbHO [OMYCTUMOE 3HAYEHHUE COMPOTUBIECHUS KaXIOr0 IMOBTOPHOIO
3a3eMJICHHs B JII000e BpeMs roga He nopkHO mpeBblmate 60, 30 m 15 Owm
COOTBETCTBEHHO IIpH JIMHEHHBIX HanpspkeHusax 220, 380 u 660 B [23].

Crnenyer 0OpaTUTh BHUMAaHHE, YTO 3a3€MJICHHE HEUTPATBbHOM TOYKU MUTAIOIIETO
tpancdopmaropa (pucyHok 4.4) He SBISETCSA 3al[UTHHIM 3a3e¢MJICHHEM, a pabounM

(4.8)

HEOOXOAUMBIM IS OOecreueHruss padOThl AJIEKTPOYCTAHOBOK B HOPMAJBHBIX H
aBapUitHBIX pekuMax. To €CTh, MO3BOJISAET, BO-TIEPBBIX, IPEIOTBPATHTH JIUTEIHHOE
3aMbikaHue (a3HOTO MPOBO/A HA 3€MJITI0 U CHUKEHUIO COOTBETCTBEHHO TepeKoca ¢as
B Tpexda3HOW DOIEKTPUYECKON  CETH, BO-BTOPHIX, CHU3HUTHh HANpPSHKCHHE
MPUKOCHOBEHUS Ha 3aHYJEHHBIX KOPITycaxX AJIEKTPOOOOPYIOBAaHUS MPHU 3aMbIKaHUU
(a3l HA 3eMITIO.

3azemiieHre HEUTpanu TpaHchopMaTopa B CBOIO OYepeb CIYKHUT 3alIUTON OT
Mepexo/ia HanpsDKEHUsST MEPBUYHOM OOMOTKH (CETH BBICOKOTO HANPSIKEHHS) B CETh
HU3KOTO HAIpSKEHUSI BTOPUYHOM OOMOTKHM (B CiIydae TOBPEKACHUS HW3OJISAIHNH
00MOTOK TpaHc(hopmMaTOopa WH APYTUX TPUYUKH).
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B cooTBeTcTBHM ¢ HOPMATUBHBIM JIOKYMEHTOM, CONPOTUBJIEHUE 3a3€MJISIOIIETO
yCTpoiicTBa HeWTpanu wuctouHuka nutaHus (o 1 kB), B HemocpeiacTBEHHOM
O61M30CcTH OT TpaHchopmaTopa, JOKHO ObITh He Oonee 15, 30 u 60 OM ¢ yyeTom
€CTECTBEHHBIX M INOBTOPHBIX 3a3€MIIMTENEH OTXOAAIMX JuHuUKA 2, 4, 8 OM npu
JUHEWHBIX HAMPSHKEHUSX cooTBeTCTBEHHO: 660, 380 u 220 B (tabmuua 4.4). 310
oOyCIIOBIEHO TE€M, YTO 3HAY€HUE CONPOTUBIECHUS 3a3eMJICHUS HEWUTpalu
Tpanchopmaropa obecrneurBaeT 0€30MaCHOCTh MEpPCOHaja MPU MPUKOCHOBEHUU K
3aHyJNEHHOMY Koprycy DY B MOMEHT 3aMblKaHMs (Da3bl HA 3eMIIIO 33 CUET CHUKEHUS
HaIpsHKeHUs] IpUKOCHOBEHUS U ,,, KOTOpOE IpsiMO MPONOPIHUOHATIBHO Ro:

— Ud? Ry
"R, 4Ry’
rae R, - conpoTuBieHue pactekaHuio (pazHoOro MpoBoJa NpU KOHTAKTE C 3eMJIei
(R; = 15-20 OM npu HAUXYALIUX YCIOBHUSAX).

3aHyjeHue JOJKHO BBIMOJHATBCS B TEX K€ CIydasX, 4YTO W 3alllUTHOE
3a3eMJIeHUE. 3aHYJICHUIO MOJJIeKAT T€ KE METANIMYECKUE YACTH, KOTOPBIE MOJIeKAT
3a3eMJICHUIO, HMMEHHO: KOpIyca »JJIEKTPUUECKHX MaIIUH, TpaHc(hOopMaTopoB,
CBETHWJILHUKOB OOILIET0 U MECTHOTO OCBEIIEHUS, 000JOUKH U OPOHSI KOHTPOJBHBIX U
CeTEeBBIX Kalesen U T. 1.

(4.9)

4.5.2 YcTpPOMCTBO 3alIUTHOTO OTKJIKOYEHMS

YcrpoiicTBo 3amuTHOr0 oTkiawdenusi (Y30) mpeacraBiser coOo cuctemy
3allUThI, 00ECIEUNBAIOIIYI0 ABTOMAaTUYECKOE OTKIIOUEHHUE JIIEKTPOYCTAHOBKU OT
OUTAKOIMIE CeTM TpH BO3HMKHOBEHUH ONACHOCTU MOPaXEHUS  YeloBeKa
ANEKTPUUYECKUM TOKOM.

B nacrosmiee Bpemsi mpumenenue Y30 sBisieTcss Hambosiee >PGeKTUBHBIM
TEXHUYECKUM CpPEJICTBOM 3allMThl JIIOAEH OT MOpPaXXEHHUsS TOKOM, a 3JaHHil - OT
noXapoB # Bo3ropanuil. CorjlacHO HOPMATUBHO-TEXHUYECKON JTOKYMEHTAlUH
3aIUTHOE OTKIFOUEHUE PEKOMEHIYETCSA PUMEHSTD:

1) B DJNEKTPOYCTAaHOBKAX C W30JMPOBAHHONH HEUTpaablo, K KOTOPHIM
MIPEABSBIISIOTCS TTOBHINICHHBIE TPEOOBaHMUS 0€30MaCHOCTH (IJIEKTPOYCTAHOBKH IIAXT,
PYIHHKOB, KApbEPOB, XUMUYECKUX MPEAIPUATUI);

2) B TIEPCHOCHBIX H  TEPEABMKHBIX  DJIEKTPOYCTAaHOBKax  (pydYHBIC
AIEKTPOUHCTPYMEHTHI), KOIZa COOPYKEHUE  3a3€MIISIIOLIEr0  YCTPOMICTBA  C
HEO0OXOTMMBIMU TTapaMETPAMH 3aTPYTHEHO.

Heobxomumo oTtmeTuTh, uto coriacHo I[IYD mnpumenenne Y30 sBusetcs
JOTIOJIHUTENIbHOW MEPOM 3alUThl YEJIOBEKA OT MOPaXEHUS SJEKTPUUYECKUM TOKOM B
Clydae MpsIMOro MPUKOCHOBEHHS B AJIEKTPOYCTaHOBKax HampsbkeHueM 10 1 kB. Ero
PEKOMEHAYIOT MPUMEHSITh, KOrJa APYrHe MeEpbl 3JIEKTPOOE30MaCHOCTH SIBISIOTCS
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HEJIOCTATOUYHBIMM WJIM BO3MOXKEH MX OTKa3 U B CJydae MPUCYTCTBUSI B HOPMATHUBHO-
TEXHUYECKOM JOKYMEHTalMu TpeOOBaHUI K KOHKPETHBIM BJIEKTPOYCTaHOBKAM,
HarpuMmep, sl ePEABUKHBIX U MOOUIIBHBIX JIEKTPOYCTAHOBOK.

OCHOBHBIMH YaCTAMHU YCTPOWCTB 3allUTHOTO OTKIOUeHUus Y30 SBIAIOTCS !
JATYMK BXOJHOTO CUTHAJIA U aBTOMATUYECKUI BBIKIIOYATEb.

JlaT4Kk BXOAHOTO CHUTHajJa BKJIIOYAET COBOKYIHOCTH 3JEMEHTOB, KOTOpPHIC
pearupyroT Ha M3MEHEHHE KaKoro-imbo mnapaMmerpa 3JEKTPUYECKON CeTH U ITOT
rnapaMeTp SIBJISETCS BXOJHBIM CUTHAJIOM JJII OTKJIIOUAIONIEro ycTpoiicTBa. JlaTumk
YCTpPOICTBAa BOCIPUHUMAET U3MEHEHUE YKa3aHHOTO MapaMeTpa U npeoOpasyeT ero B
COOTBETCTBYIOIIME YIPABISIONICE BO3JACHCTBHUE, HANPUMEpP, TOK WJIM HaIPSIKCHUE.
I[Ipu 5TOM yCTaBKOM JaTuyvMKa Ha3bIBA€TCS MUHHUMAJIBHOE 3HAYEHUE BXOJHOTO
curHazia (HampspKeHusl, TOKa), TP KOTOPOM cpadaThIBaeT 3alIUTHOE YCTPOUCTRBO.

ABTOMAaTHYECKUM BBIKIIOUATEIb - anmapaTr, OTKIIYAOIMUA 3al[UuIaeMyo
AIEKTPOYCTAHOBKY IMPHU MOCTYIUICHUU CUTHAJA OT JIaTYUKA.

B kauectBe BBHIKIIOYATENEH MOTYT OBITh HCIOJB30BAaHBI: KOHTAKTOPHI,
CHa0XEHHBIE Y/IEPKUBAIOIIECH KATYyIIKOW; MarHUTHBIC MYCKATEIH; aBTOMAaTHUYECCKUE
BBIKJTIOUATeNd (AaBTOMATHI) U T. TI.

Tun Y30 omnpexnensiercss mapaMeTpoM BXOJIHOTO CHUTHaja, Ha KOTOPBIM OHO
pearupyer: HampsiKEHHUE KOPITyca OTHOCHUTEIBHO 3€MJIM; TOK 3aMBbIKaHHS Ha 3eMIIIO;
HaIpSKEHWE HYJIEBOM IOCJIENOBATEIBHOCTH; TOK HYJEBOW MOCIEA0BATEIbHOCTH
(mud depeHIaNbHBIN TOK); OTIEPATUBHBINA TOK U JIP.

Y30, pearupyoniee Ha moreHnuag kopmyca. Jlanueiii Tun Y30 cinyXuT i
3aIIUTHl OT OMACHOCTH MOPAXEHHUs JIOJE TOKOM IPH BO3HUKHOBEHUU Ha KOpIyCe
ANEKTPOYCTAHOBKH MOBBIIIEHHOTO HANPS)KEHUS U SIBJISAETCS JOMOJHUTEIBHON MEpOit
K 3a3€MJICHUIO UJIM 3aHYJICHUIO.

ABTOMaTHYEeCKOE  OBICTPOE  OTKIIOYEHHE OT CETH  MOBPEXKICHHOIO
o0OpyZOBaHUSI MPOUCXOAWT B pe3yJbTaTe BO3HUKIIEH HAa €ro Kopmyce
ANEKTPUUYECKOr0 IMOTEHIMAIA OTHOCUTEIBHO 3€MJIM BBIIIE JOMYCTUMOTO 3HAYEHUS
(12 i 50 B B 3aBucHMOCTH OT yciI0BHi 3Kcmutyatauuu Y 30).

[TpuHnMNUanpHas cxema ycTpoiicTBa (pucyHOK 4.5) BKIOYaeT B ce0s JaT4MK
BXOJTHOTO CUTHaja peiie MakcuMainbHOro HampspkeHus (PH), xoTopbiii BKiIrO9aeTcs
MEXKy 3alIMIIAEMbIM KOPIIYCOM M BCIOMOTATEJIbHBIM 3a3€MJICHHBIM 3JIEKTPOJIOM
(3a3emuinTenieM) W CpabaThIBaeT, KOTJa MOTEHIMAI KOPIyCa OTHOCUTEIBHO 3EMIIH
MPEBBICUT JOMYCTHUMOE 3HaueHue (mocye cpabdaThiBaHUS 3AIIMTHOTO 3a3€MIICHHSI,
KOTOPO€ TOJIbKO CHHXKAeT OINAaCHOCTh MOPAXKEHUS JIIOJIe, He yCTpaHss eé€
MOJTHOCTHIO).

JlocTouHcTBaMH paccMOTpeHHOro tuna Y30 SBISIOTCA IPOCTOTAa CXEMBb,
OTHOCHUTEJIbHO HH3Kasi CTOMMOCTh, BO3MOXXHOCTb TPUMEHEHUS B CETIX C
M30JIMPOBAHHOW M 3a3€MJIEHHON HEUTPAIBIO.
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[IpakTHyeCKUMH OCHOBHBIMM HEJOCTAaTKaMU MCHOJb30BaHUs Takux Y30
ABJIAIOTCS:  HEOOXOJUMOCTh  YCTPOMCTBA  BCIIOMOTaTEIbHOTO  3a3€MJICHUS,
HECEJEKTUBHOCTh OTKIIOYEHHS (€cid K OJHOMY 3a3€MJIUTENI0 MOJKIIOYEHBI
HECKOJIBbKO DY, TO OTKIIOYAIOTCA BCE 3JIEKTPOYCTAHOBKH, CHAOKEHHBIE MOJIOOHOU
3alllMTOM), HEMOCTOSHCTBO  yCTaBKM (32 CU€T BO3MOXKHOTO  H3MEHEHUs
COMPOTHUBIICHUS 3a3€MJIEHHOTO 3JIEKTPO/Ia), OTCYTCTBUE CAMOKOHTPOJISI UCIIPABHOCTH
¥30. Ha ocHOBaHMM 3TOr0 HIMPOKOW peanu3ald KakK 3alUTHON MEpPBI ATOT THII
Y30 He nomyuwi.

A B C

FPH

R, R,

Pucynok 4.5 - Cxema Y30, pearupyromero Ha noTeHIHall KOpIyca OTHOCUTEIBHO
3eMIId

Y30, pearnpyromue Ha HANPSKEHUE HYJIEBOH MOCJIe10BATEIbHOCTH

Hanneiii tun Y30 wucnons3yercs B TpEX(asHbIX TPEXMPOBOMHBIX CETAX
Hanpspkearem 10 1000 B ¢ wm3onmpoBaHHON HEWTpasiplo, OOJAAIONIUX Malon
€MKOCTbIO0 OTHOCUTEIBHO 3€MJIA (MaJION MPOTSHKHOCTBIO JIMHUMN ).

YcTpolicTBa JaHHOTO THIA Ha3bIBAIOTCA acuMMmeTrpamu (Hampumep, PA74/2) u
CIyXaT JUIsi HENPEPBIBHOTO KOHTPOJS CONPOTUBICHUS H3OJISAIUU IPOBOJOB
OTHOCHUTEJIBHO 3E€MJIU.

[IpyHIMIT  OEWCTBHSIT  TAaKOrO  YCTPOWCTBA OCHOBaH Ha  OTKIIOYECHHUU
ANEKTPUUYECKOU ceTu npu BO3HUKHOBEHUH HaIpPsKEHUS HYJIEBOUI
MOCJIEI0BATEILHOCTH BBIIIE HEKOTOPOro mpenena. JlaT4MkoM BXOAHOTO CUTHaja
V30 sBnsiercst uibTp HANpsKEHUS HYJIEBOM MOCIEI0BATEIbHOCTH, BKIIFOUEHHBIN
MeXy (a3HBIMHU IPOBOJIAMU U 3€MIICH.
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Hanpsizkenue  HyJIeBOH — IOCJIEAOBATEJBHOCTH — 3TO  HAIPSOHKEHHE
OTHOCHUTEJIbHO 3€MJIM M HYJIEBOM TOUYKOM (UIbTpa, MNPEACTaBIAIONIEIO COOOi
CUMMETpHUUHYIO (10 (pazaM) Harpy3Ky (aKTUBHYIO, EMKOCTHYIO WJIM WHIYKTHUBHYIO),
CoeMHEHHYIO0 3Be3foi. [lpum cuMMeTpuM CONpPOTUBICHUN H30JALMM  (Pa3HBIX
MIPOBOJHUKOB MEXAY 3eMJEN U HyleBod Toukod (Up) HET pa3HOCTH MOTEHIUANIOB.
Hanpsixenne Ug nosiBisieTcst npu HapyIlIeHUH CUMMETPUN CONTPOTUBIIEHUHN U30JISUN
(a3 OTHOCUTENIBHO 3eMJIM (HampuMep, MpH 3aMbIKAaHUHM OJHOM (Da3bl HA 3€MIII0 WM
CHIDKCHHS YPOBHSI U30JISIINN).

[IpunuunuansHas cxema ykazaHnHoro tuna Y30 u3zoOpaxeHa Ha pucyHke 4.6.
JHatunkoM BxogHOro curtaina Y30 ciayKuT QUibTp HYJEBOW MOCIENI0BATEIBHOCTH,
COCTOSIIIMM M3 TpEX OAMHAKOBBIX KoHAeHcatopoB Cp. Pene Hanpsokenuss PH,
BKJIFOUEHHOE MEXAy (PUIbTpoM M 3eMIEN, cpabaThIBaeT, KOI/la HAMPSHKEHUE MEXKIY
HYJIEBOM TOYKOM (uibTpa M 3eMJIEH NMPEBBICUT HEKOTOPOE JOMYCTUMOE 3HAaYEHUE
U()O}’l-

JoctounctBamMu Takoro Bujaa Y30 SBIAIOTCA: MPOCTOTA CXEMbl BKIIOUYEHHS,
HAJC)KHOCTh CpaldaThIBaHUS MPHU TIYyXUX 3aMBIKAHMSIX Ha 3€MIII0, a TaKke NpU
NepEeX0/ie BHICIIETO HANPSHKEHUS TpaHCc(hopMaTopa Ha 3alIUIAEMYIO CETh.

:

” —a
; B
J OK J_c__c__c ¢
= LTT Ry[JRL]R,
PH o ¢| PH
L

PucyHnok 4.6 [IpunuunuansHas cxema Y30, pearupyrolero Ha HarpsyKeHHe
HYJIEBOH TIOCIIEIOBATEILHOCTH

Ho HMEIOTCS CYIIIECTBEHHBIC HEJIOCTaTKH: HECEJICKTUBHOCTb,
HEUYYBCTBHTEIBHOCTh K CHMMETPUYHOMY CHM)KCHHUIO CONPOTHUBIICHUS M30JSIITUN (a3,
HETPUTOJTHOCTh B CETSIX C 3a3€MJIEHHOM HEWTpasjabio, OTCYTCTBHE CAMOKOHTPOJIS
YCTpPOMCTBA.

Y30, pearupyroniue Ha TOK HYJ€BOH MOCI€10BATEIbHOCTH

PaccmarpuBaemMoe yCTpONCTBO 3aIllUTHOTO OTKJIFOUEHMS, pearupyroliee Ha TOK
YTEUKM Ha 3€MJII0 WA 3allUTHBIA MPOBOJAHHUK, TMPEACTABIAIONIANA I HETO
muddepennmansaeiv - TokoM  (residual  current  devices, RCD), sBnsgercs
KOMMYTAIIMOHHBIM aIlllapaToM, KOTOPBIM MpU JOCTHXKEHUHU audPepeHIrnaibHbIM
TOKOM 3a/JIJaHHOTO 3HAYE€HHUS BBI3BIBACT pPa3MbIKAHHME KOHTAKTOB aBTOMATHYECKOTO
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BbIKJIIOUarenst. JlaTymk BXxoAgHOro curHaina Y30 pearupyeT Ha TOK HYJIEBOU
nocieaoBaTenbHOCTH (AU depeHnanbHbli TOK) ¥ 00€CleuYrBaeT HAWBBICIIYIO
CTEMEHb 3alIUThl JIOJEH OT MOPAKEHUS HIEKTPUYECKUM TOKOM MPU MPSIMOM H
KOCBEHHOM ITPUKOCHOBEHUH.

Crnenyer oOTMETUTh, 4TO mpuMmeHeHue Y30 [JaHHOTO TUMNA SBISIETCA
€MHCTBEHHO  BO3MOXHBIM  CIIOCOOOM  3allUThl  4YeJlOBeKa B Clyyae
HETMOCPECTBEHHOT0 IPUKOCHOBEHUS K TOKOBEAYIIUM 4YacTsM DY U B 3TOM CMBICIIE
HE UMEET aHaJIOTOB.

B ocHoBe AeicTBUS 3alIUTHOTO OTKJIIOYEHHUSI JICKUT MPUHITUI OrpaHudYeHus (3a
CYeT OBICTPOr0 OTKIIOYEHHUS) MPOJOKUTEIBHOCTH TMPOTEKaHUs TOKa dYepe3
U30JSIUI0 WM TEJO 4YeJoOBeKa MPH HEeMpeIHAMEPEHHOM IPUKOCHOBEHUU €ro K
dJIEMEHTaM DJIEKTPOYCTAHOBKH, HaxXOJAIIMMCS T1OJ] HampsbkeHneM. W3 Bcex
U3BECTHBIX  DJICKTPO3AlIUTHBIX  cpeAcTB Y30  sABISIETCS  €IMHCTBEHHBIM,
o0ecrneurBalOIUM 3alIUTy YEJIOBEKAa OT TMOPAXEHUS AJICKTPUYECKUM TOKOM IMpHU
PSIMOM MTPUKOCHOBEHUU K OJTHOM U3 TOKOBEAYIIUX YaCTEH.

Hpyrum, He MeHee BaXHbIM cBoWcTBOM Y30 sBIS€TCS €ro CrocoOHOCTb
OCYIIECTBJIATh 3alIUTy OT BO3TOPAHMM M TIOXKApPOB, BO3HUKAIONIMX Ha OO0BEKTAX
BCJICJICTBUE YBEIWYCHUS TOKAa YTEUKH, BO3MOXKHBIX TOBPEKICHUN H3OJISAIUH,
HEHCIIPABHOCTEH AJIEKTPOIIPOBOAKU M JIEKTPOOOOPYIOBaHUS, TaK KaK 3TU CUTYyalluu
MOTYT MPUBECTH K BO3SHUKHOBEHUIO KOPOTKUX 3aMbIKAHHI.

VY30, pearupys Ha TOK yTEYKM Ha 3€MJIK0 WJIH 3allUTHBIM TMPOBOJHUK,
3a07arOBPEMEHHO, JI0  pa3BUTUS B KOPOTKOE  3aMblKaHUE,  OTKIIIOYaeT
ANEKTPOYCTAHOBKY OT HWCTOYHMKA NUTaHWSA, NpeaoTBpamias TEM  CaMbIM
HEJOMYCTHUMBIM HarpeB MPOBOJIHUKOB, HICKPEHUE, BOSHUKHOBEHUE IYTH U BO3MOXKHOE
NOCJIEIYIOIIIEE BO3TOPAHHUE.

OynknuoHanmbHo Y30 MOXHO — ONpeNeiauTh, KaK OBICTPOJCHCTBYIOMINMA
3AIIUTHBIA ~ BBIKJIIOYATENIb, pearupyomui Ha auddepeHInalIbHbId  TOK B
IPOBOJIHUKAX, TOABOISIINX IEKTPOIHEPTHIO K 3aMIUIIAEMON 3JIEKTPOYCTAHOBKE.

OcHoBHbIe PyHKITMOHANBHBIE O0510KK Y30 mpencraBieHbl Ha pucyHke 4.7.

Baxueiimum ¢yHkimoHansHeIM 0510koM Y30 siBnsiercs auddepeHmaibHbIi
tparncpopmarop Toka 1. B abGcomotHOM OompmuHcTBe Y30, MPOU3BOIUMEBIX U
AKCILUTYaTUPYEMBIX B HACTOSIIEE BpEeMsl BO BCEM MHpPE, B KayecTBE JaT4yHKa
muddepeHnnaIbHOr0 TOKA HCIONB3YeTCS HMEHHO TpaHcpopMaTop TOKa. ITOT
TpaHcopMaTop  WHOTJAA  HA3bIBAlOT  TpaHchOpMATOpOM  TOKAa  HYJIEBOU
nocnenoBarenbHoctT - TTHII, Xxots mnoHsTHe "HyneBas IOCIEI0BATEIBLHOCTD"
MPUMEHUMO TOJNBKO K Tpex(da3HbIM IEMsIM M HCHOJB3YETCS TIPH pacdeTax
HECUMMETPUYHBIX PEKUMOB MHOTO(DA3HBIX IIETICH.

[TyckoBoit opran (MOpOTOBBIA AJIEMEHT) 2 BBIMOJIHSACTCA, KaK TMPaBWIO, HA
YyBCTBUTEIIbHBIX ~ MAarHUTOAJEKTPUYECKUX  pelie  MPSAMOro  JACHCTBUS — WIH

89



ANEKTPOHHBIX KOMIIOHEHTaX. VICMONHUTENbHBIA MEXaHW3M 3 BKJIIOYaeT B celsd
CUJIOBYIO KOHTAKTHYIO TPYIILY C MEXaHU3MOM MPUBOJIA.

B HopManbHOM pexume, nNpu OTCYTCTBUHM AU((EepeHUnaIbHOr0 TOKa - TOKa
YT€UYKH, B CHJIOBOM I€MM 1O MPOBOJHHMKAM, MPOXOASIIMM CKBO3b OKHO
MarHuToONpoBoaa TpaHcpopmaropa Toka 1, mporekaer pabouuii TOK Harpys3KH.
[IpoBOJHUKH, OPOXOISAUIME CKBO3b OKHO MAarHUTOINPOBOJA, O00pa3yrT BCTPEUYHO
BKJIIOYEHHbIE TIEPBUYHBIE OOMOTKM AU (epeHInansHoro TpaHcpopMaropa TOKa.
Ecnu 0003HaUUTh TOK, MPOTEKAIOUIMH IO HANpaBiICHUIO K Harpyske, kak li, a oT
Harpy3kH Kak |, TO MOXKHO 3anucarh paBeHcTBO: |1 = I».

Pucynok 4.7 - CTpykTypHas cxema yCTpPOMCTBa 3aIlIMTHOT'O OTKIIOYEHUS

PaBHBIE TOKM BO BCTPEUHO BKJIIOYEHHBIX OOMOTKAaX HABOJAAT B MarHUTHOM
cepleuyHuKe TpaHchopmaTopa TOKa paBHBbIC, HO BEKTOPHO BCTPEYHO HAMPABIICHHBIE
MAarHuTHbIE NOTOKU D1 U P;. Pe3ynbTUpyOMMNI MAarHUTHBIA TOTOK PABEH HYIIIO, TOK
BO BTOpUYHOUN 00MOTKe AuddhepeHIInaIbHOTO TpaHCPopMaTopa TakKe paBEH HYIIIO.

[TyckoBoii oprad 2 HaXOIUTCS B 3TOM CIIy4ae B COCTOSTHUU TTOKOSI.

[Ipyn OpUKOCHOBEHHH YE€JIOBEKA K OTKPBITHIM TOKOMPOBOJAIIUM YacTAM WIIU K
KOPIYCY DSJEKTPONPUEMHHUKA, Ha KOTOPOM IMpom3omen MpoOod H30IAIHUH, TI0
dazHomy mpoBogHUKY depe3 Y30 kpoMe Toka Harpy3kd |1 mpoTekaer
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JOTIOJIHUTENbHBIA TOK - TOK yTeuku (l4), siBastomuiicss ajisi TpaHnchopmaTopa TOKa
g depeHunaIbHbIM (Pa3HOCTHBIM ).

HepaBencTBo TOKOB B nepBuuHbIX 0OMoTKax (l1 + |4 B ¢pazHOM npoBoaHMKE) U
(I, paBubIii |1, B HEHTpaIbHOM MPOBOJHUKE) BBI3BIBACT HEPABCHCTBO MArHUTHBIX
MOTOKOB W, Kak CJEJICTBHE, BO3HUKHOBEHHME BO BTOPUYHOM  OOMOTKE
TpanchopMUpoBaHHOTO U] GEepeHINATIBHOTO ToKa. EcCiM 3TOT TOK MpEeBBINIACT
3HAUYEHUWE YCTaBKHU I[OPOrOBOrO 3JEMEHTAa IIyCKOBOTO OpraHa 2, MOCJIeIHUN
cpa0aThIBaeT M BO3ACHCTBYET HA UCIIOTHUTEIbHBIA MEXaHU3M 3.

HcnonHUTENnbHBI MEXaHU3M, OOBIYHO COCTOSLIMN M3 MPY>KMHHOTO MPHUBOJA,
CIIyCKOBOT'O MEXaHH3Ma M TPYIIbI CUJIOBBIX KOHTAKTOB, PAa3MbIKAET 3IEKTPUUECKYIO
nens. B pesynbrare 3amuniaemas Y30 351eKTpoycTaHOBKA 00€CTOUNBAETCS.

st OCYIIECTBIICHHUS EePUOJIUYECKOTO KOHTPOJIS UCIIPaBHOCTH
(padotocnocodHoctr) Y30 mpeaycmoTpeHa uenb TtectupoBanust 4. Ilpu Haxkatuu
kHonku "Tect" MCKYyCCTBEHHO CO37aeTcsi OTKIIIoUarmui quddepeHnnanbHblii TOK.
CpabatsiBanne Y30 03HaYaeT, 4TO OHO B I€JIOM HCIIPABHO.

[lo ycnoBusim ¢ynkunonupoBanuss Y30 mnonapaslenstorcs Ha CleAyrolue
tunel: AC, A, B, S, G.

v" V30 tuna AC - ycTpOHCTBO 3alMTHOrO OTKIIFOUEHHS, pearupyoiiee Ha
NEepEeMEHHBIA CUHYCOMIANbHBIN Au(depeHInaIbHbli TOK, BO3HUKAIOIINI BHE3AITHO,
160 MeJJIEHHO BO3PACTAIOLIUH.

v' V30 tuma A - yCTpOMCTBO 3aIIMTHOIO OTKJIFOYEHHS, pearupyroliee Ha
NEPEMEHHBIA CHUHYCOMAQIBbHBIN U] PEepeHIMATbHBIE  TOK U MYJIbCUPYIOUIUH
NOCTOSIHHBIN u(depeHIMaNbHbIA TOK, BO3HUKAIOIINE BHE3AIHO, JIMOO MEIJICHHO
BO3pacTarolIue.

v V30 tuna B - ycTpoHCTBO 3alIUTHOrO OTKIIIOUEHMS, pearupyromiee Ha
IIEPEMEHHBIN, TTOCTOSIHHBIN M BBITIPSAMIICHHBIA TU(hHepeHIInATbHBIC TOKH.

v Y30 tuma S - ycTpoMCTBO 3aIIUTHOTO OTKIIIOYEHHMSI, CEJIECKTUBHOE (C
BBIJEPKKON BPEMEHH OTKIJIFOUEHUSA ).

v Y30 tima G - TO ’Xe, 4TO WM TUIA S, HO C MEHBIICH BBIACPKKOM
BpPEMEHU.

[IpuHUMNIMaNbHOE 3HAYEHUE IPU PACCMOTPEHHHM KOHCTpyKIuu Y30 wumeer
paszziesieHue YCTPOMNCTB MO croco0y TeXHHYECKOW peaju3alluy Ha CJIEeAyIOIIHe JBa
THUIIA:

1) V30, ¢yHKOMOHAIBRHO HE 3aBHUCAINME OT HANPSOKCHHUS  IMHTAHHS
(2JIEKTpOMEXaHUYECKHE). HNctounukom SHEPTUH, HEOOXOIUMOM JUTS
(GYHKIIMOHUPOBAHMS - BBIMOJHEHUS 3alIUTHBIX (DYHKIMI, BKIIOYAs OMEPAIUIO
OTKJIFOUCHMSI, SIBIISIETCS JIJIST YCTPOMCTBA caM CUTHAN - AuQdepeHITNaTbHBIN TOK, Ha
KOTOPBIM OHO PEArupyer;
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2) Y30, (hyHKINOHATBHO 3aBUCSININE OT HAMPSDKEHHS MUTAHUS (3JICKTPOHHBIE).
Nx mexaHu3M Ui BBINOJTHEHUS OMNEpallud OTKIIOYEHHUS HYXKIAEeTCs B DHEPTHH,
nojyyaeMod 10O OT KOHTPOJIUPYEMOM CETH, MO0 OT BHEIIHET0 HMCTOYHHUKA.
[Ipumenenue ycTpoHCTB, (PYHKIIMOHAIBLHO 3aBUCAIIUX OT HAMPSIKCHUS MUTAHUS,
O0ojiee OrpaHMYEeHO B CHJIY UX MEHbBIICH HAJEKHOCTH, IOJBEPKEHHOCTU
BO3JICUCTBHUIO BHEIIHUX (akTopoB U Ap. ONHAKO OCHOBHOM NMPUYUHON MEHBIIETO
pacupoCTpaHeHUs] TAKUX YCTPOMCTB SIBISIETCS UX HEPaOOTOCTIOCOOHOCTh MPH YacTO
BCTpeyaromieiici ¥ Haubojee  OmacHOM MO  YCJIOBUSIM  BEpOSITHOCTH
AIEKTPOTIOPAKEHUS] HEUCIIPABHOCTH DJIEKTPOYCTAHOBKH, @ MUMEHHO - MPU OOpPHIBE
HYJIEBOTO MPOBOAHUKA B 1ienu 10 Y30 Mo HampaBJICHUIO K UCTOYHUKY NMUTaHUS. B
sToM ciydae "ektpoHHoe" Y30, He umes nuTaHus, He (QYHKIIMOHUPYET, a Ha
ANIEKTPOYCTAHOBKY MO (ha3HOMY MPOBOAHUKY BBIHOCUTCS OINACHBIA JJISI KU3HU
YeJioBeKa MOTEHIUaM.

OnHolt U3 Pa3HOBUIHOCTEHM TaKUX anmapaToB SBIISIOTCS YCTPOMCTBA 3alUTHOTO
OTKJIFOYEHHSI CO BCTPOCHHOM 3aIlIUTON OT CBEPXTOKOB.

KoncTpykTrBHON 0COOEHHOCThIO Takux Y30 SBIAETCS TO, YTO MEXaHHU3M
Pa3MBbIKaHUS CHUJIOBBIX KOHTAKTOB 3aIlyCKaeTCs MPU BO3JEHCTBUU Ha HETO JIDOOTO U3
TpPeX AJIEMEHTOB - KaTYIIKH C CEPJICYHUKOM TOKOBOM OTCEYKH, pearupyromniei Ha TOK
KOPOTKOTO 3aMbIKaHHS, OWUMETAUIMYECKOW IUIACTUHBI, pEarupyrome Ha TOKHU
Neperpy3kd ¥  MarHUTOAJIEKTPUYECKOTO  pACUENUTENs, peardpyroliero Ha
nuddepeHnnaIbHbIN TOK (pUCYHOK 4.8).

Cornacio I'OCT P 50807-95 (MOBK 755-83) HOpMUPYIOTCS CHEAYIOIINAE
napameTpsl Y30:

1) HomMuHaneHOE HamnpsikeHue U, — neicTByroliee 3HaueHne HanpsHKeHUs, TIPH
KOTOpoM obOecrieunBaeTcsi paborocrocooHocts Y30; U, = 220, 380 B;

2) HOMUHAJIBHBIA TOK Harpy3ku |, — 3HaueHue Toka, KoTtopoe Y30 MOXKeT
IIPOITYCKaTh B MPOJOJIKATEIIBHOM pexuMe padoThr; I = 6, 16, 25, 40, 63, 80 A;

3) HOMHMHAJIBHBIM OTKIIOUArOIIMK auddepeHmanbuplii ToK |4 — 3HaueHue
muddepeHnnaIbHOr0 TOKa, KOTOpOE BbI3bIBaeT oTkioueHne Y30 mpH 3agaHHBIX
yciaoBusxX 3Kkcmutyaranuu; la = 0,006; 0,01; 0,03; 0,1; 0,3; 0,5A;

4) HOMUHATBHBINA HEOTKItOUaromui auddepeHnnansubiii ToK o — 3HaUYeHHE
muddepeHnmaIbHOr0 TOKa, KOTOpOE HE BhI3bIBaeT OTKItoueHHEe Y30 Mpu 3aJaHHBIX
YCIIOBUAX dKCILTyaTaruu; lano = 0,5 |,

5) mpenenbHOE 3HAUYEHNE HEOTKIIIOUYAIOIIETO CBEPXTOKa (JTI000T0 TOKA, KOTOPBIH
MPEBBIIIAET HOMUHAJIBHBIA TOK HArpy3ku) ln, — MHUHHMaIbHOE 3HAYCHHE
HEOTKJIIOUAIOLIEr0  CBEPXTOKAa MpPU  CUMMETPUYHOW  HAarpy3ke JByX- U

YEThIPEXMOMOCHBIX Y30 WM HECUMMETPUYHOUN Harpy3ke 4eThlpexnoytocHbix ¥Y30;
lnm = 6 In;
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Pucynok 4.8 — YcrpolictBo Y30 co BCTpOEHHOM 3alIUTON OT CBEPXTOKOB:
1 — kaTymika TOKOBOM OTCEUKH; 2 — OMMeTaUInuecKas IIacTHHA,
3 — muddepennuanbHbIii TpaHCHOPMATOP TOKA; 4 — MATHUTODJICKTPUIECKUM
pacuenuTelnb, pearupyoumi Ha 1uQdepeHIuanbHbIA TOK; 5 — TECTOBBIN pe3ucTop;
6 — cuiioBble KOHTaKkThl; H — Harpyska; T — kHonka «Tect»

6) HOMHMHAJIbHAS BKJIIOYANOIIAs W OTKIOUaromas cnocobnocts |, —
JEHUCTBYIOIIEE 3HAUCHHE OXKHUJIAaeMOoro Toka, KOTOphii Y30 CrocoOHO BKIIIOYUTH,
NPOMYCTUTh B TEYCHHE CBOETO BPEMEHU Pa3MBIKAHUS M OTKIIOYUTH MPHU 3aJaHHBIX
YCIIOBHSX JKCIUTyaTaluu 0e3 HapyiieHus ero padborocnocodnoctu; |, = 10 I, nmm
500 A (BeiOHupaeTcs OoJpliiee 3HAYCHUE);

7) HOMHMHaNbHAas BKIIOYAIOIAg W  OTKIIOYAlomas CHOCOOHOCTh MO
mupdepennmanbHoMy TOKy l4 —  JeHCTByloIlee 3HAYEHHE  0KHIa€MOTO
muddepennmanbHOoro Toka, Kotopoe Y30 cmocoOHO BKIOYWTH, MPONYCTUTH B
TEYEHUE CBOETO BPEMEHU pPA3MBIKAHUS W OTKIIOYUTH MPU 33JaHHBIX YCIOBUAX
dKCIUTyaTanuu 0e3 HapylieHus ero pabdorocnocoOHocTd; lgm = 10 Iy mom 500 A
(BeIOMpaeTcs OombIIee 3HAUCHHE),

8) HOMHMHAJIBHBIN YCJIOBHBI TOK KOPOTKOTO 3aMbIKaHHS (TOK TEPMUYECKOM
croiikoctn) l,, — nelcTByIOIIee 3HAYEHUE OXKUJAEMOr0 TOKA, KOTOPOE CIIOCOOHO
BbIZIepkaTh Y30, 3aluilaeMoe yCTpOMCTBOM 3alIUThl OT KOPOTKOIO 3aMbIKAHUSI —
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MJIaBKOM BCTaBKOW ¢ HOMUHAJIBHBIM TOKOM, paBHBIM TOKy Harpy3ku Y30; I, = 3000,
6000, 10000 A;

9) HOMUHaAJIBHBIM YCIOBHBIM AU(depeHIUaNbHbIA TOK KOPOTKOIO 3aMbIKaHUS
l4c — ZnelcTByIOlIee 3HAYEHHE O0XXHIAeMOro IudQepeHIHaTbHOr0 TOKa, KOTOPOe
crnocoOHO BelIepkaTh Y30, 3amMiliaeMoe YCTPOMCTBOM 3alllUThI OT KOPOTKOTO
3aMbIKaHUs, TPU 3aJaHHBIX YCIOBUSX AKCIUTyaTalluu 0e3 HeoOpaTUMbIX U3MEHEHUH,
HapymaImx ero paborocnocooHocts; 14 = 3000, 6000, 10 000 A;

10) HoMHHaNBEHOE BpeMsl OTKIIOYECHHS [, — TPOMEKYTOK BPEMEHH MEXKIY
MOMEHTOM BHE3aITHOTO BO3HUKHOBEHUS OTKJIIOUYaromero AuddepeHuuaibsHoro Toka
U MOMEHTOM BBIMIOJHEHUS (PYHKIUU JAHHOTO YCTPOMCTBAa 1O MOJHOTO TalleHUs
nayru. CTaHAapTHbIE 3HAYEHHUS MAaKCHUMAaJIbHO JOMYCTUMOTO BPEMEHH OTKIIOYEHUS
npu J000M pabodyeM TOKE Harpy3ku U 3aJaHHbIX HOPMaMM 3HAauY€HUSX
g hepeHInaIbHOr0 TOKa YTEUKH HE JODKHBI IPEBBIIATh MPUBEICHHBIX B TA0JINIIS
4.5.

Tabmuma 4.5 - CrannapTHbIE 3HAYCHUS] BPEMEHHU OTKITFOUSHUS

Bpewms otkmtouenus Ty, ©
Lin 2 5l 500A
0,3 0,15 0,04 0,04

s obecrnieueHus CeNeKTUBHOM paboThl Heckoibkux Y30 B paauanbHBIX
CXeMax AJIEKTPOCHAOKEHHUSI HEOOXOIUMO YUUTHIBATh CleayIoue (HakTOphl.

B cuny ouens Bbicokoro ObicTpoaeicTBus Y30 mpakTUYECKH HEBO3MOXKHO
00€ecCreyuTh CENeKTUBHOCTh AeicTBus Y30 MO TOKY NpHU 3HAYCHHSIX YCTaBOK Ha
COCEJTHMX CTymHeHAX 3amurhl, Hampumep, 10 m 30 MA, wmm 30 u 100 MA.
Heo0xonumo Takke y4YuTHIBaTh, YTO HA MIPAKTUKE yTeUKa TOKA B AJIEKTPOYCTAHOBKE
BOBCE HE 00s3aTeIbHO IUIABHO YBEIMYHMBACTCS IO MEPE CTAPEHUS H3OJIAILNH,
MOSIBJIICHHSI MEJIKUX JI€(PEKTOB U T.Jl. BO3MOXHBI Tp0O0OIi H30IAIIMH WA €€ CEPbEe3HOE
MOBPEXKAECHUE, KOrJa TOK yTE€YKM MIHOBEHHO JOCTUTAeT 3HAYEHHS, 3HAYUTEIIHHO
MPEBBIMIAIONIETO YCTaBKy. JIOTHYHO, YTO B ATUX CIIy4yasiXx BO3MOXHO Cpa0OaThIBaHUE
moboro u3 Y30, yCTaHOBJICHHBIX ITOCIE0BATEIBHO B IICTIH.

CenexktuBHOoCcTh paboTrel Y30 MoxeT ObITh oOecredeHa NPUMEHEHHEM
moaudukammii Y30 ¢ BeiepxkKoil BpemeHu cpabareiBanusa (Y30 ¢ mHIekcamu S
unu G).

Y30 c¢ ungekcom S umeroT BblAepkKY BpemeHu ot 0,13 mo 0,5 c (mpu
HOMUHAJIbHOM (P (epeHIIMATBHOM TOKE), C UHAEKCOM G - MEHBIIYIO BBIIEPXKKY.

Baxno ydects, uto Y30, paboTaroniue ¢ BBIACPKKON MO BPEMEHHU, HAXOIATCS
Oonee monroe BpeMs IO/ BO3JICHCTBHEM SKCTPEMAbHBIX TOKOB, MOATOMY K HHUM
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NPEABABISAIOTCS MOBBILIEHHbIE TPEOOBAHUS MO YCIOBHOMY TOKY KOPOTKOTO
3ambikaHust (lnc), TepMHUECKONW M JTUHAMUYECKOM CTOMKOCTH, KOMMYTAIIMOHHOM
CIIOCOOHOCTH U T.A.

Ha pucynke 4.9 npuBeneHbl BpeMITOKOBbIE XapakTepuctuku Y30 06e3
BBIIEPKKH BPEMEHH C HOMHUHAJIbHBIM OTKIIIOYAIOIMMM AU depeHInanbHbIM TOKOM
4 = 30 MA 1 Y30 c BbIIEpKKOI BpeMEHH (XapaKTepUCTUKa S) ¢ HOMUHAIbHBIM
oTkovaromuM auddepeHuaibHbIM ToKoM | 4, = 300 MA.

Lo =30 MA Iy~ 300 mA [S]
1, MC A M , M_
1280 |
640
500
120 +
200
160 ]
150
50 -
&0 . :
40 \\Tﬁ
ki1
2(} -
10 +
6
5 T T T T T T T
0 20 40 B0 160 320 640 1280 2560 Jao MA
15 30 60 150 300 600 1500

Pucynok 4.9 — Bpems TokoBbie XapakTepucTuku Y30 0e3 BbIACPKKHA BpeMEHHU
1 Y30 c BbIAEPKKON BPEMEHHU

Ha mpakTuke mmpokoe NpuMEeHEHHE MOTy4YrSii KOMOMHUPOBaHHBIE YCTPOUCTBA,
copMmenrarome B cede Y30 © yCTPOWCTBO 3alllUThI OT CBEPXTOKOB, TaKHe
ycTporicTBa HasbiBatoTcs Y30-J[ co BCTpPOEHHOM 3aIlIMTOW OT KOPOTKUX 3aMBIKAHUM
U Teperpy3ok jau6o auddepeHIuaTbHBIM aBTOMATOM (IM(paBTOMAaTOM) PHCYHOK
4.10. Tlpu »o>toM audaBTOMATBI CHAOXKAIOTCSA  CHCIUMAIBLHON  HMHJIMKAIIMEH,
MO3BOJISIIONIEH OMpPeNeNuTh, MO0 KAaKOW MPUYMHE MPOU30NUIO cpabaThiBaHue (OT
CBEpXTOKa UM 0T qudPepeHnnaIbHOro TOKA).

[Tomumo 3TOrO, MJIE HEKOTOPBIX DIEKTPONPUEMHHUKOB  HCIIONB3YIOTCA
CIEUUANIbHBIE 3JIEKTpUYECKUE BHIKU € BCTpoeHHBIM Y30 (Y3O-BUIKH) PHUCYHOK
4.11 nmm mTencenpHbIe po3eTku, ooopyaoBanHbie Y30 (Y30-po3eTkn).

B nactosmiee Bpems mpousBoguTeNM M3roTaBiauBaioT Y30 ¢ OTKIIOYAIOIINM
mupdepennmanbaeiv TokoM oT 10 mo 500 MA. Tlpuuem Y30 ¢ HOMUHATBHBIM
muddepennmaabHpiM TOKOM He Oosiee 30 MA BKIIOUHTENTHHO TPUMEHSIOTCS IS
3aIUTHI JTIOJEH OT MPSAMOr0 U KOCBEHHOro mpukocHOBeHus. Y30 ¢ Tokom Oosee 30
MA HUCHONB3YIOT JUIsl 3alIUThl OOOPYMOBAaHUS W YYACTKOB JJICKTPHUUYECKHX CETEH,
MUTAIONTUX KOMITBIOTEPHOE M AJIEKTPOHHOE 00OpYIOBaHKE, OT TI0’KAPOB, BRI3BAHHBIX
TOKaMU yTEUKH.
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Pucynok 4.11 — YerpoiictBo Y30 Buiika

CornacHo TpeboBanusiM [1YD, B )KUITbIX, 0OIIECTBEHHBIX, aIMUHUCTPATUBHBIX U
OBITOBBIX 37aHUsAX ycTaHOBKa Y30 sBusgercsa 0053aTeIbHOM, €CIM YCTPOWCTBO
3alUTBl OT CBEPXTOKA (AaBTOMATUYECKUM BBIKJIIOYATENb, MPEJOXPAHUTENb) HE
oOecrieuynBaeT BpeMs aBTOMATHYEeCKOTro oTkioueHus 0,4 ¢ mpu HOMHUHAIBHOM
HanpsbkeHnn 220 B wW3-3a HHU3KMX 3HAYEHUH TOKOB KOPOTKOTO 3aMbIKaHUSA H
yCTaHOBKa (KBapTHpa) HE OXBau€Ha CHUCTEMOU ypaBHHBaHMs mnoTeHuuanor (IIYD
n. 7.1.72).

Kpome Toro, ob6si3aTenbHON siBisieTcsl ycTaHOBKAa Y30 ¢ HOMHHAJIBHBIM TOKOM
cpabateiBanusi He Oosee 30 MA 171 TPYNMOBBIX JTUHWHN, MHUTAIOIMIMX PO3ETOYHBIC
CETH, HAXONSIIHECS BHE TIOMEIIEHHH W B TOMEIICHHSIX O0CO00 OIMAacHBIX U C
MOBBIIIEHHON OMACHOCTHIO, HAIIPUMEP, B BAHHBIX M JIYIIEBBIX MOMEIIECHUSIX KBAPTUP
1 HOMepoB rocTuHull (m. 7.1.82 I1YD).
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VY30 c¢ Oonpmumu 3HaueHusMH AuddepeHumanbHoro Ttoka o 300 MA
UCIIONB3YIOTCS B MPOTHUBOIOXAPHBIX ILEJSIX JJIs MOBBIMICHUS YPOBHS 3alIUTHI OT
Bo3sropanusi. B coorBerctBuu ¢ »tuM IIYD (m. 7.1.84) pekoMeHAYIOT Ha BBOJE B
KBapTHUPYy, MHIUBUIYAJIbHBIN JIOM M aHAJIOTMYHbIE O0OBEKTHI ycTaHaBinuBaTh Y30 c
TOKOM cpabaTeiBanus 10 300 MA.

JIns caHWUTapHO-TEXHUYECKUX KaOWH, BAaHHBIX W JYIIEBBIX PEKOMEHIYETCS
ycTaHaBnuBaTh Y30 ¢ HOMUHAIBbHBIM JU(PEPEeHIHATBHBIM OTKIIOYAIOIIUM TOKOM
10 MA, ecnu Ha HEX BbIaeacHa oTaeabHas auaus (CIT 31-110-2003).

VY30 He ngomyckaercs MPUMEHSTH B 3JIEKTpoycTaHOBKax ¢ cuctemoit TN-C, tak
KaK 3TO BJIEYET 3a cOOOW OOJBIIOE KOJIMYECTBO JIOKHBIX cpabaThIBaHUM ammaparta.
Ho B cnywae nHeoOxogumocTu mnpuMeHeHus Y30 s 3aliuThl  OTIAEIBHBIX
ANEKTPONPUEMHUKOB, TMOJyYarouMx nuraHue oT cuctembl TN-C, cuenyer
BbIOJIHUTE pasnenienne PEN-npoBognuka Ha PE u N npoBoguuku. Kpome Toro, B
30He aercTBus Y30 HyneBol paOouuii MPOBOJHUK HE JOJDKEH UMETh COSIMHEHHM ¢
3a3€MJICHHBIMH JJIEMEHTAMH W HYJIEBBIM 3alIUTHBIM IPOBOAHUKOM, TaK KakK 3TO
OPUBOJIUT K HapylleHuto Oamanca TokoB B Y30, TO eCTh 4acTh TOKa HYJIEBOTO
pabouero mpoBoja MOXKeT MpoiTH mo uenu PE-mpoBoiHHMKa M BBI3OBET JIOKHOE
cpabateiBanue anmapata (. 1.7.80 ITYD).

He nomnyckaercs mpumensate Y30 B 1ensx, BHE3aMHOE OTKIOYEHUE KOTOPBIX
MOKET MPUBECTH K BO3HUKHOBEHUIO CHUTYallUil, OMACHBIX JJIsI IOJb30BATENS WU
00CTY>KHBAIOIIETO MepCOHaNa, OTKIIOYEHUIO MOKAPHOM, OXPAaHHON CUTHAM3ALMUA U
T. I

Ncnonwszoranue Y30 ¢ nmoporom cpabareiBanus 10 MA (1 MeHee), Kak roka3aja
NPaKTHUKa, HE MPUBOAUT K MOBBIIICHUIO YPOBHSA O€30MAaCHOCTH IO CPABHEHUIO C
anmaparamu ¢ guddepennnansabiM TokoM 30 MA. Tlpu skcmmyataruu Y30 ¢
yctaBkoii 10 MA u MeHee HAOIIOMAIOTCA JIOKHBIC OTKIIIOUCHHS, BbI3BAaHHBIC
JEHCTBUEM PA3NMYHBIX (DAKTOPOB: €CTECTBEHHBIMU TOKAMHU YTEUYKH, CBA3AHHBIMH C
HECOBEPIIEHCTBOM U Je(hEeKTaMU U3OJISIIIUU IJIEKTPUUECKON CeTH U moTpedurencii B
30HE 3alIUTHI (HapUMep, HaJu4ue HEeOOIBIION BIAKHOCTH, NedopManus U30ISIIIH,
NEeNCTBHE AIEKTPOMArHUTHBIX MOMEX) u HaJIUYuEM MOTPEIIHOCTH
(GYHKIIMOHUPOBAHMSI TaTYMKA BXOAHOTO cuTrHana camoro Y30 TpaHchopMaropa Toka
HYJIEBOU MOCIEN0BATEIbHOCTH B PE3YJIbTATE €T0 OCTATOYHOTO HAMAarHWUYMBAHUS TPH
JUTUTEIIbHOM 3KCILTYaTallud YyCTPOUCTBA.

Kontpons paborst Y30 B mporecce 3KCIUTyaTalldd MOPOBOJUTCA IyTEM
M3MEpPEHUS 3HAYEHWsS TOKa cpabaThlBaHWS Ha COOTBETCTBHUE €r0 IMACIOPTHBIM
JAHHBIM, OllepaTHUBHAs MPOBEpKA - HaJaBIMBaHUEM Ha KHOMKY «T» (TecT) He pexe 1
pa3a 3a 3 mecsua. Y30 cuurtaercsl UCIPaBHBIM, €CJIM NMPU HAXKATUM HA KHOMKY «T»
MIPOUCXOJUT Pa3MbIKaHUE PJIEKTPOCETH.
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JoctounctBamu Y30, pearupyromux Ha TOK HYJIEBOW IOCIEI0BATEIbHOCTH,
SABJISIIOTCS :

1) BO3MOKHOCTh IPUMEHEHUS B CETSAX C PA3JIMYHBIMH PSIKUMAMU HEHTpaIIH;

2) criocoOHOCTh 00ECTICYHTh 3aIUTY YeI0BEKa IPU MPUKOCHOBEHUH HE TOJBKO
K KOPILYCY YCTaHOBKH, OKa3aBILEWCS MOJ HANpsSKEHUWEM, HO U K (pa3zHOMY MpPOBOAY
CETH, HAXOAILEMYCS 1TOJI pab0OYUM HaIPsIKEHUEM;

3) pearupoBaHME€ HA CHIKCHHE  CONPOTHBICHHS  W3OJISALUU  HUKE
ONPENIEIIEHHOI0 3HAYEHNS,

4) BBICOKAsI CTETICHb HAJIC)KHOCTH, HE3aBUCHUMOCTh pa0OThl YCTPOIMCTBA OT CETH
3a3€MJICHMS WM 3aHYJICHUS.

Henocratkamu mnpuMeHEHHs amnmapaToB SBISETCS HEUYBCTBUTEIBHOCTh K
CUMMETPUYHOMY CHW)XCHHIO CONPOTUBIEHUS H30JSUMU  (Da3HBIX MPOBOJOB,
CPaBHUTEJIbHO BBICOKAsi CTOMMOCTb [0 CpPAaBHEHUIO C JAPYTMMH 3alIUTHBIMU
anmnaparaMi, BO3MOXHOCTh OTKa3a B CJlydyae MPUTOpaHUs KOHTAKTOB WM OOpbIBa
IPOBOJIA, JIOXKHBIE OTKJIIOYEHHUS, BBI3BAHHBIE YYBCTBUTEIBHOCTHIO Y30 win
napameTpaMu dIEKTPUUECKON CeTH U MOoTpeOuTesei.

4.6 CucrteMbl YypaBHHBAHMSA MOTEHIMAJIOB

ITon 3amMTHBIM YypaBHUBAHMEM TOTEHIMAJIOB TMOHUMAETCA AJIEKTPUYECKOE
COEIMHEHUE TPOBOJAIIMX YacTel [ JOCTUIKEHHS PABEHCTBA HMX IOTEHLHAJIOB,
BBITIOJTHSIEMOE B IEJISIX AJeKTpoOe3onacHocT. CucteMy ypaBHUBAaHHS MOTEHIIUATIOB
(CVYII) ucnons3yloT 1uisi YCTpaHEHHUsS Pa3HOCTH HAIPSKEHUW BCEX MPOBOISIIMX
AJIEMEHTOB M KOHCTPYKUWW 3JaHUS, a TAKXKE OTHOCAIIMXCA K HEMY WHYKEHEPHBIX
ceTeld M1 KOMMYHHMKAIIMH MEXIy coOOM M 3a3eMIISIIONIMM YCTPOHMCTBOM, MyTEM HX
oOBeMHEHUSI B €AMHBIA KOHTYp C HCIOJB30BAHHEM 3alIUTHBIX MPOBOJIHHUKOB.
3amuTHBIE MPOBOJHUKU MOTYT HAXOJIUTHCS B COCTABE JIMHUU JIIEKTPOCHAOKEHUS
3IaHUS WM IPOKIAAbIBATHCSA OTAENbHO. [ToaKIII0UeHNE KaKI0TO TOKOIPOBOASIIETO
AJIEMEHTa HEOOXOAMMO BBIMOJIHATH OTIEIBHBIM IPOBOJOM, C MOMOIIBIO OOJTOBBIX
COCIMHCHUM, 3aKUMOB WJIM CBapKHh, C OO0s3aTEIbHBIM COOJIIOJICHHEM YCIOBUHN
OOCTYIIHOCTH JJII OCMOTpa M MPOBEACHUS HWCHBITAHWW, a TAaKXe 3alIUThl OT
MEXaHWYECKUX MOBPEXKACHUN U KOppo3uu. CoeIMHEHUSI HE JOJIKHBI BBIOIHITHCA
MTANKOH.

B coctaBe CVYII oTnenbHOro 31aHus pa3invyatoT OCHOBHYIO U IOMOJTHUTEIBHYIO
CUCTEMbI YpaBHUBAHUS MOTEHIIMAJIOB.

OcHoBHast cuctema ypaBHuBaHus mnoteHimaioB (OCVYII) oO0beaunsier Bce
KPYIHBIC TOKOIMPOBOJAININE YaCTH 3/IaHWS, B OOBIYHOM COCTOSIHUM HE WMEIOIINE
AJIEKTPUYECKOr0 MOTEHIMANA, B €IUHBIM KOHTYp C TJIABHOW 3a3€MJIAIOLIECH IIMHOU
(pucyHok 4.12).
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Cornacno npuseaenHoi cxeme OCVYII cocTOUT U3 CIeayIOmuX JIEMEHTOB:

¢ KOHTYpa 3a3eMJIeHUs (3a3eMIISIFOLIETO YCTPOMCTBA);

o [1aBHOM 3a3emirsironiedt muHsl (I'311);

¢ HYJIEBBIX 3aLIUTHBIX IPOBOJHUKOB;

o IPOBOJJTHUKOB YPaBHUBAHUSI IOTEHLIUAJIOB.

[lepeyeHp MpOBOASLIMX YAaCTEW B AIEKTPOYCTaHOBKax A0 1 kB, momyexammux
coenuHennto B OCVYII npencraBinena Ha pcyHke 4.12.

['maBHyI0 3a3eMJISIOIIYI0 I[IMHY MOHO YCTaHOBUTh BHYTPU BBOJIHO-
pacrpeeauTeIbHOTO YCTPOUCTBA WM 000COOJICHHO, MPU COONTIOACHUN CIEAYIOIINX
YCIIOBUM: PpACIOJIOKEHWE HEMOoAalNeKy OT 3alluIIaeMoro oObekTa, obecreueHue
goctyna g ee OOCHyKMBaHUSI W 00s3aTeNbHOW 3alllUThl OT BO3MOKHOTO
NPUKOCHOBEHMs. BHyTpH BBOAHO-pacnpeenuTebHOro ycrpoiictBa B kauectse 311
UCIOJIb3YIOT IIMHY HYJEBOro 3amuTHoro nposoaHuka PE, uro oOecrneumBaer He
TOJIbKO TOJAKJIIOYEHHE 3allMTHOTO HYJIS MUTAIOLEH BXOJAIIEH JIMHUM C HYJIEBBIMU
NPOBOAHUKAMH PACIPENCIUTEIHLHOM CETH 3/JaHMs, HO W BBINOJHSAET (QYHKIIMIO
NPUCOCTUHEHUSI OTACNIbHBIX MPOBOALIMX YacTe M 3a3eMJISIONIUX YCTPOMCTB.
OtnenbHO pacrojioKEHHAs IIMHA COeAuHAET Toibko Bxojgmue B OCVYII
TOKOMPOBOSIINE KOHCTPYKIMU M 3azemiuTend. [lmomans ceyenus takou 3L
J0JKHA OBITH HE MEHee IUIOIIAJd CEUEHHUs HYJIEBOTO 3alllUTHOTO IPOBOIHUKA
NUTAKOIIEH BXOJAIIEH JUHUU. [JTaBHYIO 3a3eMIISIIOLIYIO0 IIMHY HW3rOTABIMBAIOT W3
MEJM, BO3MOXHO NpUMEHEHUE cTaiu. K Hell MOIKIIYaloT KOHTYpP 3a3€MIICHUS U
HyJeBble 3ammuTHbIe TpoBoAHUKM (PEN wmmu PE B 3aBucuMoCTH OT BBIOpaHHOMU
CUCTEMBI 3a3eMJICHUs). MeTaINIMYeCKUe 4YacTh M KOHCTPYKIMHU 3JaHUs, a TaKKe
OTHOCSIIIIMECS] K HEMY KOMMYHUKALIUA U CUCTEMY BEHTHIIALIMU MOHTUPYIOT K ['311I mo
paguanbHON CXEMe, BBINOJHAS COSAUHEHHS KaXKJI0r0 TOKOIMPOBOMSIIETO 3JIEMEHTA
OTIEJIbHBIM  TMPOBOJHUKOM  YpaBHUBAHUS MOTEHIHAIOB, C  BO3MOYKHOCTBIO
OTKJIFOUEHHUSI JIIOOOTO U3 HUX.
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C1 C2 C3 C9

M- otkpeiTas mpoBomsmias 4vacth; Cl - meraumdeckue TpyObI BOJOIMPOBOJA,
BXozsmue B 31anue; C2 - MeTayuindeckue TpyObl KaHAIM3aluy, BXxoasniue B 3nanue; C3 -
METAJUTHYECKUE TPYObl Ta30CHA0KEHHS ¢ M30JUPYIOIICH BCTaBKOW Ha BBOJE, BXOJAIINC B
3nanue; C4 - BO3MyXOBOJIBI BEHTHIISIIIUKM ¥ KOHTUITMOHUpOBaHus; C5 - cucTemMa OTOIICHHS,
C6 - MeTtaymM4eckue BOJOIPOBOAHBIC TpyObl B BaHHOW KomHare; C7 - MeTayundeckas
BaHHa; C8 - CTOpPOHHSS MPOBOJAIIAS YACTh B MpejeNiax TOCSITaeMOCTH OT OTKPBITHIX
npoBosmux 4vacreir; C9 — apmatypa xene300eToHHbIX KOHCTpykuwmii; ['3II - rmaBnas
3azemuisronias muHa; T1 - ecTeCTBEHHBIN 3a3eMiIUTeNb; T2 - 3a3eMIIMTENh MOJIHHE3AIUTHI
(ecmu umeetcsi); 1 - HyJIeBOM 3alllUTHBIN MPOBOJHUK; 2 - MPOBOJHUK OCHOBHOM CHUCTEMBI
ypaBHHBAHUS TOTCHIIMAIOB; 3 - MPOBOJHHUK OTOJIHUTEIHLHON CHUCTEMBbl YpaBHUBAHUS
MOTEHIINAJIOB; 4 — TOKOOTBOJI CUCTEMBI MOJTHHE3AIIHUTHI; 5 - KOHTYp (Maructpaiib) pabodero
3a3eMJICHHUS B TOMEIICHHMH HH(POPMAIMOHHOTO BBIUMCIUTEILHOTO O0OpyIoBaHus; 6 -
MPOBOTHUK pabouero ((PpyHKIIMOHATBLHOTO) 3a3eMJICHHs; 7 — TMPOBOJHUK YpPaBHUBAHUS
MOTEHIINAJIOB B cucTeMe pabouero ((PpyHKIIMOHATBLHOTO) 3a3€MIICHHUS;, 8 - 3a3eMIISIOIIUN
MIPOBOTHUK

Pucynok 4.12 - Cucrema ypaBHUBaHHS MOTCHIIMATIOB HA O0BEKTE
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TokompoBoasiimue dYacTH KOMMYHHUKAITMH, BXOJIANIME B 3JaHUE W3BHE,
HeoOxomumo mpucoenuHATh K 311 kak MOXHO Ommke K TOouke MX BBoja. K
coenuHUTETLHBIM TpoBOogHUKAM OCVYII mpenbsaBisioT MOBBINICHHBIE TpeOOBaHUS,
TJIABHBIM W3 KOTOPBIX SBISETCS WX HETMPEPHIBHOCTH. [[0ATOMY yCTaHOBKA B IEIISIX
Pa3IUYHBIX KOMMYTAIIMOHHBIE amllapaToB CTPOro 3ampenieHa. [[poBOTHUKHA UMEIOT
KENTO-3€JICHYI0 OKPAacKy C OOS3aTeIbHBIM HAIWMYUEM OUPKU C HAMMCHOBAHHEM
MPUCOCIUHSAEMOT0 JIEMEHTA. 3aKPEIUIAIOT WX Ha IMUHE OOJTOBBIMH COSAUHEHUSIMU,
K TPOBOASIIMM KOHCTPYKIIUSIM KpPETSAT TaK K€ IPH TIOMOIIU CBapKH, s TPYyO
KOMMYHHUKAIIMM HWCIOJB3YIOT XOMYThl. (CeueHue TMPOBOJHHUKOB ypaBHUBAHUS
NOTEHIMANIOB JO/KHO OBITH He MeHee: 6 MM?- Uil MemHblX, 16 Mm% — anud
ATIOMMHHEBBIX U 50 MM2— 117151 CTaJIbHBIX.

B 30Hax TOBBIIICHHOW OMACHOCTH MOPAKCHUS JIFOJCH JJICKTPHUYCCKHUM TOKOM,
TaKMX KakK, BaHHAas, CayHa, KyXHS WId JOylIeBas, CIEAyeT BBIMOJHATD
JOTIOTHUTENIBHYI0 CUCTEMY ypaBHUBaHUs noteHnuainoB (JICVII), mis obecnieueHus
JOCTATOYHOT'O YPOBHS 3JIEKTPOOE30MACHOCTH B CIydac BO3HMKHOBEHHUS aBapHITHON
cutyanui. CucTeMa JOMOJTHUTEIBHOTO YPaBHUBAHHS TOTCHIIMAIOB COCAUHSCT
MEXIy CcO0OW BCE OJHOBPEMEHHO JIOCTYIHBIC JJI TMPUKOCHOBEHHUS OTKDBITHIC M
CTOPOHHHE IPOBOJISIINE YaCTH, HYJICBBIC M 3a3CMIISIOIINE 3aIMTHBIC TPOBOIHUKH
BCcero oOopymoBaHusl (B 3aBHCHMOCTH OT THIIA CHUCTEMbI), BKJIIOYAsl 3allUTHBIC
MPOBOJHUKH IITENCEIbHBIX po3eTok. Cxema coenuHenmii JICYII m3o0pakeHa Ha
pucynke 4.13.

lasoBble Tpy6bl

BeHTUnAUMOHHOE oTBEpCTHE
(ecnu Tpyba meTannuyeckas)

OcBelleHue

=%

SnekTpuieckan

poseTtka @
Tpy6bl oTOonneHuA
&

Tpyba
Merannuyeckas g linci ] & BaHHa
ABepHas pama -

1R : Tpy6a on.l:n-

HO Bog

MBHaAA TPY 3

MpoBog BLIpaBHUBAHMA
NOTEeHLMAarnos

Pucynok 4.13 - Cucrema ypaBHUBaHHSI IOTCHIIMAIOB B BAHHON KOMHATE
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Kak BUIHO 13 pUCyHKa BCE MOTEHIMAIBHO ONACHBIE MPOBOIAIINE KOHCTPYKINH
MOJICOEUHAIOT K LIMHE B KOPOOKE YpaBHUBAHUS IMOTEHUMAIOB, YTO IO3BOJISET
oprannsoBaTh JICVYII, He npoTAruBas 3alIUTHBIE TPOBOJAHUKH OT KaXKI0TO 3JIEMEHTA
K pacrpeienuTeNbHOMY IUTKY KBapTUPHI (A0Ma).

Usrorasmaror muny JCYII u3 meau cedenreM He MeHee 10 MM?, mogkiIodas
K Hel mecth pazbemoB U Oonee. JJCVYII coequHs0T ¢ MIMHON 3a3eMJIEHUSI BBOJAHOIO
pacHpenenuTeNbHOTO HIMTKA C  HMCHOJIB30BAaHWEM MENHOTro 3amuTHOoro PE-
IPOBOJHMKA CEYEHHEM 6 MMZ, 3a3eMJIAsl TAKMM 00Opa3oM BCE METAJUIMYECKHE YaCTH
nomerienus. O0sa3atenbHoMy noakiatoueHuto Kk JACVYII nonnexar u BeIxonsiue 3a
npeaesbl TOMENIEHNH CTOPOHHHUE MPOBOJAIINAE 3JIEMEHTH. B JOMax HOBOIO JKHMJIOTO
¢donna nposoanrku CYII mpoknaabiBaloTCsl Ha 3Tare CTPOUTENBCTBA, COBMECTHO C
MOHTaKOM 3JIEKTPONPOBOAKU. B ciyyae X OTCYTCTBHUSA, O KAKUM-TUOO MPUYHUHAM,
IPOBOJHUKHA BO3MOYXHO YJIOKHUTHb CAMOCTOSITENBHO, MPOPE3AB ISl 3TOTO B CTSIKKE
nojia y3kue kaHaBku. [lepen Hayamom paboT HEOOXOAUMO YOEIUTCS, YTO B MOJIY HET
Ipyrux KoMMyHHUKanui. [IpOBOIHUKHM COEAMHSIIOT C 3a3eMJIIEMBIMH OOBEKTAMHU
OONTOBBIMU  COCIMHEHUSAMH, XOMyTaMW WJIA NPUBAPUBAHMEM  KOHTAKTHBIX
JIENIECTKOB, 4YTO OOECMEeYMBACT HAJIMYME MPOYHOM METAJUTMUECKOM CBSI3U MEXKIY
HUMHU.

JCVII BBIIOJHAKT C HCHOIB30BAHUEM CIIELHAIBHO IPEIyCMOTPEHHBIX
IIPOBOJTHUKOB MJIA IIPUMEHSAIOT OTKPBITHIE U CTOPOHHUE TOKOIPOBOSIINE HIEMEHTHI,
COOTBETCTBYIOIIIME TPEeOOBAHMAM K 3alIUTHBIM MNpoBojgHUKaM. [Ipu ycnoBum
OTCYTCTBHUS MEXaHMUYECKOIro BO3ZEHCTBUs, TpeOyemoe cedeHue Jii MPOBOJAHHUKOB
cocraBnseT 2,5 Mm? u Gosee. IIpy BO3MOKHOM MEXaHMYECKOM BO3JEHCTBHH
HCIIONIB3YIOT MPOBOJAHMKH cedeHneM 4 Mm? u Gonee. COeIMHEHHE JBYX OTKDPBITBIX
IIPOBOJAIIMX 3JIEMEHTOB BBINOJHIIOT IIPOBOJIHUKOM CEYEHUEM HE MEHEE CCYCHUS
MEHBUIETO W3 IMOAKIOYEHHBIX K HUM 3alUTHBIX MNpOBOJHHUKOB. CeudeHue
npoBoAHUKOB JICVYII, coennHSAIONMX OTKPHITYIO U CTOPOHHIOK MPOBOJAIINE YACTH,
JIOJDKHO OBITh HE MEHBIIE IIOJOBMHBI CEUEHHUS 3alIUTHOTO IPOBOJHHUKA,
MOJKJIFOYEHHOTO K OTKPBITON ITPOBOASILEH YaCTH.

MonTtax CVYII BBINONHAIOT €lle Ha 3Tane CTPOUTENbCTBA 3AaHus. OgHaKo
CYIIECTBYET OIPaHUYEHUE II0 €€ IIPUMEHEHHUIO B YK€ MMEIOLIMXCS MOCTpoukax. B
nomax ¢ cuctemoit 3azemnenuss TN-C, ¢ oO0benumHeHHbIM PEN-mpoBOIHHKOM,
BBIIIOJIHATE ~ JOIOJIHUTEJIBHOE  YPAaBHUBAHME  INOTCHUMAIOB  KAaTETOPUYECKU
3ampemieHo. B mpoTuBHOM ciydae, mpu oOpbIBE HYJIEBOTO IMPOBOAA, BO3HUKAET
OMACHOCTh MOPAKEHUS JIEKTPUYECKUM TOKOM OCTaJIbHBIX >KWIBLOB, HE CACIIABIINX
JCVII. Kak npaBuiio, 3TO OTPaHHMYEHUE KACAETCSI MHOTOATAXHBIX 3aHUN CTaporo
xunoro Qouma. IIpobrema pemaercs mpu BO3MOXKHOCTH TEpexoja Ha CHUCTEMY

3azemiieHust TN-C-S: nns gero va 311 B BBOomHO-pacpeeMTeIbHOM YCTPOHCTBE
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3nanusg PEN-npoBonnuk pasgensaror Ha PE u N npoBOIHMKM, BBIIOIHAIOT KOHTYP
3a3€MJICHHS U COCJIUHSIOT €r0 C TJIABHOW 3a3€MIIAIOLIEH IIMHOW MEIHBIM IPOBOAOM.
CymecTByromass B HAacTosIIEee BpeMs TEHICHLIMS NPOBOAWTh KOMMYHHUKAIUU
(BOIOIIPOBOJ, M KaHAJIM3ALUIO) TUIACTUKOBBIMU TpyOaMu, He TpeOyeT oObeauHEeHUe
UX B CHCTEMY YpPaBHMBaHMsS NOTEHUMAJIOB. 3aMeHa B yxe umeromeica JCVYII
METaNIMYECKUX TpyO0 Ha TOKOHENPOBOSIIME IUIACTUKOBBIE, MPUBOJUT K
HAPYILICHUIO JJIEKTPUYECKOW CBS3M C 3a3€MJLAIOLIEM IIMHOW BCEX OCTAJIbHBIX
METaNIMYECKUX DJIEMEHTOB NoMelleHus (OaTtapeid, MOJOTEHIE CyLIUTeNlel u mp.),
nenasi MX NOTEHUMAJIbHO OIACHBIMHU JUISl YEJIOBEKAa B CIy4ae OJHOBPEMEHHOIO
IPUKOCHOBEHMUS.

4.7 BolpaBHUBaHMe MOTEHNATOB

Onuum u3 TpeboBaHUM 0e30macHOCTH npu HCII0Ib30BaHUU
AIEKTPOOOOPYIOBAHUS  SIBJISICTCS BBIPABHUBAHUE TOTCHIIMANIOB. BhipaBHUBaHHE
MOTEHITMATIOB — 3TO CHIDKCHHE PA3HOCTU MOTECHIIMAIOB HAa MOBEPXHOCTH 3EMIIH WJIU
0JIa TIPY TTOMOIIIU 3aIUTHBIX IPOBOIHUKOB, MPOJIOKEHHBIX B 3€MJI€, B TIOJIY WJIM Ha
UX TOBEPXHOCTH M TPHUCOCAMHEHHBIX K 3a3eMJISIONIEMY YCTPONCTBY, WU IyTEM
NPUMEHEHHS CIEeIHABHBIX TMOKPHITUM 3eMiid. B COOTBETCTBUM C HOpPMATHUBHBIM
TOKyMEeHTOM [21], BbIpaBHUBaHWE MOTEHIMAJIOB HAMPABIEHO Ha CHUXXCHHE
HalnpspKeHu 1mara (pucyHok 4.14).
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PucyHnok 4.14 - CHuxkeHne pa3HOCTH NOTEHIIMAIOB HA MOBEPXHOCTH 3€MIIH
(CHM>KEHHUE IIaroBOro HaIpsIKEHUs )

HpI/I‘-II/IHaMI/I HCIIOJIb30BaHUS TaKOM MCPBbI 3alIUThI ABJISACTCA:

- MMOSIBJICHUE CTAaTMYCCKOTO DJICKTPUUCCTBA,
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- HaJIMYME B CTPYKTYPE 3HAHUN U COOPYKECHUU METAUIMYECKUX HU3LCIUU U
KOHCTPYKIUH, 10 KOTOPBIM MOXET OCYIIECTBIIATHCS 3aHOC OMACHBIX AJIEKTPUUYECKHUX
MOTEHLIMAJIOB BHYTPb O0OBEKTA;

- BBICOKO€ aTMOc(hepHOe HanpsKeHHe (HalpuMmep, rposa);

- IEUCTBUE OJTY>KIAIOIINX TOKOB.

Tak kak npu BBIPAaBHUBAHWM MOTEHLUUAIOB HMEETCS JIIEKTPUUYECKAsl CBS3b
Mexay OITY 35ekTpoyCTaHOBKHM, HAXOSLIEHCs Ha 3eMJI€ WM MPOBOJSAILEM IOy U
TEM caMbIM, 0OecreunBaeTcsl OJM3KOE MO 3HAYEHUIO MOTEHLHAada MEXIy HUMH, TO
paccmaTpuBaemMasi Mepa 3alllUuThl OyJEeT HalpaBlieHa Ha CHIKEHHE HaNpsKEeHUs
NPUKOCHOBEHUS JIJIsl TepcoHasia (pUCcyHOK 4.15).
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PucyHnok 4.15 - CHnxenue pazHocTH noTeHuuanoB Mexay OITY anekTpoycTaHOBKH,
K KOTOPOH MOXKET MPUKACATHCS YETOBEK U MOBEPXHOCTHIO 3EMIIH

B 006s13atensHOM TOpsA/IKE BRIPABHUBAHUE MTOTCHIIMAIOB TOJDKHO PUMEHSITHCS B
AIEKTPOYCTAHOBKAX BHE MOMEIICHHA W OOBEKTaxX ISl COAEpKAHUS >KUBOTHBIX. B
30HE PACTOJIOKEHHUS DJIEKTPOYCTAHOBOK HAa OTKPBITOM BO3yXe WM HAa OOBEKTax
pa3MEIIeHUs J>KUBOTHBIX B TIOJY JODKHO OBITh BBHINIOJIHEHO BBIPABHUBAHHE
MOTECHIIMAJIOB TMPHU IOMOIIM METAUIMYECKOM CETKH WM JPYyroro yCTpPOMCTBA,
KOTOPO€ JOJKHO OBITh COEJUHEHO C JOMOJIHUTEIBHOM CHCTEMO YypaBHUBAHUS
MOTEHIMATI0B. B OCTANIbHBIX CllydasX BBIpABHHBAHUE NOTEHLIHMAIOB IMPUMEHSETCS B
KaueCTBE JOTOTHUTEIBHON MEPHI AJIEKTPOOE30MIaCHOCTH.
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4.8 IlpumeHeHHe CBepX HU3KMX HANPsSIKeHUil

Ceepxuuzkoe (manoe) Hanpstkenue (CHH) - 310 HampsikeHue Mexay
MIPOBOJHUKAMM WM KaKUM-IHOO MPOBOJHUKOM M 3eMIIEN, He mpeblmatomee 50 B
nepeMeHHoro win 120 B nmocrosgHHOro Toka. llpuMmeHnsiercs B 371€KTpOYyCTAHOBKAX B
LENsAX 3allUThl OT TMOPaXKEHUs JJIEKTPUYECKHUM TOKOM TMIPU MNPSAMOM U (WIJIH)
KOCBEHHOM TPUKOCHOBEHUHU, CBOJSIIAS OMACHOCTh IMOPAKEHHS] MPAKTHUYECKH 0
6e30macHOro (MMPUEMIIEMOT0) YPOBHSL.

Cucrema 3amurtHOoro cepxumskoro Hampsbkenuss 3CHH (PELV — protected
extra-low voltage) obecnieunBaeT 6€30MaCHOCTH 3a CUET!

1) cHWKEHHMS BEIMYMHBI TOKA MPOXOMASAIICTO 4Yepe3 TeJI0 4YeloOBeKa MpH
YMEHBIIICHUH HANPSKEHUS PUKOCHOBEHUS;

2) yBEJIIMYCHUE COMTPOTHBIICHHSI TEJIa YEJIOBEKA MPU YMCHBIICHUN HAMPSHKCHUS;

3) 3a cueT rajgbBaHWYECKOM pa3Bs3KM OT MHUTAIOIIEH CETH C IOMOIIBIO
6e30MacHOro pa3ieNuTeNbHOr0 TpaHchopmaTopa.

Hanpsikenne He Bbimie 25 B mepemenHoro toka (60 B mocrosiHHOrO TOKA)
NPUMEHSIETCS B MOMEUICHUSX C TOBBIIIEHHOW OMAacHOCThIO, a 12 B mepemeHHOro
toka (30 B moctossHHOTO TOKa) B 0COOO OMACHBIX U BHE MOMEIICHHUM JJIsI TUTAHUS,
HaIMpuMep, EPEHOCHBIX (PYUYHBIX) JIEKTPUIECKUX CBETHIIBHUKOB.

DnexkTpoobopynOBaHHE, NHUTAHHE KOTOPOrO OCYIIECTBISIETCS MPUMEHEHUM
CBEPXHU3KHUX HaIpPsHKeHUM oTHOCAT corjacHo kinaccudukaruu [[OCT P MOK 61140-
2000 x anexkTpoobopynoBaHuto Kiacca 3amuTsl 1.

Hanpsixenne He Bbime 12 B (30 B mocTossHHOro TOka) MEPEeMEHHOIO TOKa
UCTIOJIb3YyeTCs MpHU paboTax B 0c000 HEOIArONMPUATHBIX YCIOBUSAX, B YaCTHOCTH:

1) B MeTaJuIMYeCKHX, OCTOHHBIX W JAPYTUX DJIECKTPOIPOBOIHBIX pe3epByapax
(emKOCTB, OOKC, TOIIKA, TPYOOTIPOBO/I, OYHKED);

2) B KaOCIBbHBIX M SJICKTPUUECKUX TMOA3EMHBIX KOMMYHUKAIUAX (KOJIO/EII, JIHOK,
TpaHIles, TYHHEb, KOJUJIEKTOP);

3) B mrypdax, KOTI0BaHAaX, CMOTPOBBIX SIMax IPH PEMOHTE aBTOMOOHIIEH;

4) B TIOJIO’)KEHUU CHJISI HJTH JIe)Ka Ha TOKOIIPOBOJISIIIEM ITOJTY H T. TI.

Hctounnkamy mnuTaHus LENEeW CBEPXHU3KUX HAIPSIKEHUM MOTYT CIYKHUTh
Oatapen  aKKyMYJSATOPOB, ralbBaHMYECKUX  DJIEMEHTOB, BBIIIPSIMUTEIIH,
npeoOpazoBaTeNId YacTOThl, aBTOHOMHBIE JHM3€/Ib-0€H303JIEKTPUUECKHUE arperarsbl, He
CBS3aHHBIC CO CTAIlMOHAPHBIMH CETSMHU, W CHEIUalIbHBIE TpaHCHOPMATOPHI -
Oe3omacHbie pa3jeIuTeNIbHbIe TpaHchopmatopbl (pucyHOK 4.16) nubo npyroi
ucrounuk CHH, obecneunBaronuii paBHOLIEHHYIO CTENEHb 3aLUTHI.
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Pucynok 4.16 - Dnexkrpuyeckas cxema 6€300acHOr0 pa3ieuTeIbHOro
TpaHcpopMarTopa sl TUTaHUS LeNell CBEpXHU3KUM HAIPSKEHUEM

bezomacHblli  pa3fgenuTEeNbHBIN  TpaHCOpMaTOp, TNpEAHA3HAYCHHBIA IS
nonyueHuss CHH, nomkeHn wMers 1BOIHYIO (YCHJICHHYIO) H3OJSAIUI0 MEXIY
NEPBUYHOM W BTOPUYHONW OOMOTKaMH JHOO COJAEpKaTh METATUYECKUI DKpaH,
COCTMHEHHBIN C KOPITYCOM M 3aIUTHBIM 3a3EMJICHHEM.

Bropuynast 0OMOTKa HE J0DKHA OBITH MPUCOETIWHEHA HU K KOPITYCY, HU K LIEMHU
3aIIUTHOTO 3a3€MJICHUS, 32 MCKIIIOYEHHUEM, KOIJla 3TO JIOMYCKaeTcs CTaHAapTOM Ha
COOTBETCTBYIOILIlee  OOOpYAOBaHHE s NPUCOCIUHEHHBIX TpaHCHOPMATOPOB
(pucynox 4.16). B caywae, eciu Tpanchopmarop (ucrounnk CHH) nHe
yIOBJIETBOPSIET yKa3aHHBIM BBIIIE TPEOOBAHHSIM, TO €r0 HEOOXOAUMO MPUMEHSTH B
COYETaHWU C ABTOMATUYCCKUM OTKITIOYCHHEM MUTAHUS (3AIMUTHBIM 3aHYJICHUEM HITH
¥30).

B cucreme = CBepXHM3KMX  HampsDKEHUH — 3alpemieHo  MPUMEHSTH:
aBTOTpaHcopmaropbl (pucyHOK 4.17), pe3ucTopsl U peocTaThl, BKIIOUYEHHBIE IO
cXeMe TMOTEHLIMOMETPa WJIM TOTAIIeHUs] YacTHU HANpsOHKEHUs CETH, T. €. YCTPOWCTBa,
KOTOpBIE UMEIOT TaIbBAHUYECKYIO CBSI3b MEXy IEPBUYHON M BTOPUYHOM LETISIMH.
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Pucynok 4.17 - ABToTpanchopMatop B CETH C 3a3eMJICHHON HEHTpaJbio

Cornacao pucynky 4.17, BeixomgHoe HampsokeHune Uag aBTOTpancdopmartopa
coctaBisaeT 12 B, onHako HamnpspokKeHHE TOYKH B OTHOCHTENBHO 3€MJIM JTOCTHUTAET
220 B (mockonbKy HyneBOW mpoBOA N TEPBUYHONW CETH 3a3eMJICH, a MEXKIY
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MEePBUYHOM M BTOPUYHOM CETSIMU HMEETCS dJEKTpuueckas CBs3b). UYTo
KOHCTPYKIIMOHHO HE COTJIACyeTCsl C TEPMUHOM CBEPXHU3KOE HAMPSHKEHUE.

NcToyHuKM TUTaHMUS CBApOYHBIX YCTPOMCTB (CBApOYHBIX TpPaHCPOPMATOPOB,
BBITIPSIMUTEIICH) TaK K€ HE SIBISIOTCS UCTOYHUKAMU MajbIX HAMPSHKEHUH, MOCKOJIbKY
BBIXOJIHOE HampsixeHue tpaHchopmaTopoB cocrasisier 60—70 B. K tomy xke - 310
000pyI0BaHNE OTHOCUTCS K CPEJICTBaM ITPOU3BO/ICTBA MOBBIIIEHHOW OMACHOCTH.

HaubGonee >3¢gdhexTuBHONM MEpOM 3aIUTHI OT MOPAKEHUS FIECKTPUUECKUM TOKOM
B OTOM CJy4yae SIBJISICTCSl MCIIOJb30BaHUE YCTPOMCTB aBTOMATUYECKOTO CHUKEHUS
HaIpsDKEHUsT XOJIOCTOTO Xoja 0 Oe3omacHOro ypoBHs. Hampumep, 0J10K CHUMXKEHUS
Harnpspbkenuss BCH-10 obecneunBaeT aBTOMaTHuUeCKOE CHUIKCHHE HAIPSDKEHUSI Ha
anekTpoaax 1o 8,5—12 B nmocnie o6peiBa ayru B TeueHue Bpemenu menee 0,64 c.

[Ipu compukoCHOBEHHH pabOyero H3JIEKTPOJila CO CBAPOYHOW MOBEPXHOCTHIO
OTpaHUYUTENh  ABTOMATHYECKU  BOCCTaHABIMBAaeT  paboyee  (TIOBBIIICHHOE)
HaIPsHKEHUE Ha JICKTPOJax JJIsi CTOMKOTO 3aKUTaHUs yTH U BBITIOJHEHUS CBAPKH.

Kpome Toro, B iensax 6e3omacHoctH, corinacHo TpedoBanusm [ITIIIT (m. 3.1.5),
nepBUYHAS 11eTh UCTOYHHUKA CBAPOUYHOI'0 TOKA JOJDKHA UMETh HANPSKEHHUE HE BBIIIIC
660 B.

Henocratkamu paccMartpuBaeMoil Mepbl  DJIEKTPOOE30MacHOCTH  SIBIISTFOTCS :
TPYJIHOCTH B BBITIOJIHEHUU CETH MaJIOTO HAMNPSHKEHUS, TaK KaK CHUYKEHHUE MUTAIOIIETO
HANpsDKEHUs] TMPUBOAUT K HEOOXOJUMOCTH YBEIUYEHHUSI CEYEHHUS MPOBOJOB,
YBEJIMUEHUS MAacChl W pacxoja Marepuaya, >KECTKHe TpeOOBaHUS K KadecTBY
U30JISIIIUM HU3KOBOJIBTHOM CETH U MUTAIOIIETo TpaHchopmaTopa.

4.9 3amuTHOE 3JIeKTPpUYeCcKoe pa3jiejieHne nemnei

3ammuTHOE dJEKTPpUUECKOe pa3zeieHue 1emnei (network separate) mpeacrapiser
co0Ol OTIeNeHUe OJIHOW SJIEKTPUUYECKOW IeMH OT APYrod B SJIEKTPOYCTaHOBKAX
HarpspkeHueM 710 1 kB ¢ moMoIpio 1BOWHON M30IAI1IMN JTHOO OCHOBHOM M3OJISAIIMH U
3aIIUTHOTO dKpaHa, MO0 YCUICHHON U30JISIIUH.

B »ToM cnydae enuHyro, pa3BETBIEHHYIO M (WIM) MPOTSIKEHHYIO CETh
pa3feNsaloT TalbBAHMYECKH Ha psijJl HEOONBIIUX CETe TOTO KE HANpPsKCHUS
MOCPEJICTBOM  CHEIHUANBHBIX  pa3AeNUTeIbHBIX  TpancpopmatopoB.  Takoe
AIEKTPUYECKOE Pa3/ICIICHUE CETEN MPUBOJAUT CHUKEHUE EMKOCTH CETH OTHOCUTEIBHO
3€MJIM, YBEIIMYEHUE COMPOTHUBICHHUS HM3OJISIUU (Pa3HBIX MPOBOIHUKOB, OT/ACIICHUE
MPUEMHUKOB JJIEKTPUUECKOM 3HEPTUU OT IMEPBUYHOM AJIEKTPUYECKOU CETH U CETHU
3a3€MJICHHS.

Pasnmenurensubiii  Tpanchopmarop (pucyHok 4.18) mpencramiser coOoit
CTepKHEBOW TpaHchopMaTop ¢ KodhHUIMEeHTOM TpaHCHOpPMAIINK, PABHBIM €TUHUIIE,
T. €. HE M3MEHAKINNA IEPBUYHOE HANPSIKEHUE MO BEJIWYMHE, HO WMEIOLINN
MOBBIIEHHYIO HAJAEXHOCTh M30JISUUM (IBOMHYIO WM YCWICHHYI H30JSIHUIO).
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TpancopmaTop MOMHOCTBIO HU30IMPYET 3IEKTPUUECKHE WEeNnu ApYyr OT Jpyra,
CBS3BIBASI X TOJIBKO 3JE€KTPOMATHUTHBIM MYTEM - OOMOTKH HE CONPHUKACAIOTCS JIPYT
C ApyroM, BTOopas oOMOTKa paboraer aBTOHOMHO. K Takum TpaHchopmaTopam
MPEABABIIAIOTCS CIEAYIOUUE TpeOOBaHNUSA:

1) BropuyHas oOMOTKa TpaHcpopMmaTopa HE JIOJDKHA HMETh CBS3U C 3eMIICH
(3a3eMIISIThCA ),

2) MeTaJUTMYECKUI Kopiyc TpaHchopMaTopa IODKEH OBbITh 3a3eMJIEH (WU
3aHyJEH) B 3aBUCUMOCTH OT peXUMa HEUTpaJId MUTAIOLIEH CETH;

3) or TpaHchopmaropa  paspemiacTcs ~— MHTaHHE  TOJIBKO  OJHOTO
ANIEKTponpueMHuKa. JlaHHOe TpeOoBaHME CBA3aHO C TEM, 4YTO NpPHU MUTAHUU
HECKOJIbKUX TMOTpeOuTesell BTOpUYHAs CETh CTAHOBUTCS Pa3BETBICHHON U
OPOTSKEHHOM (BO3pacTaeT €MKOCTHAash M AaKTHUBHAs MPOBOJUMOCTb H3OJISALINM),
MOBBILIAETCS BEPOSTHOCTb 3aMbIKaHUSI OJTHOTO U3 MPOBOAHUKOB BTOPUYHON OOMOTKHU
Ha 3eMJIIO;

4) Kopmyca DIIEKTPONPUEMHHUKOB, TOJIKIIOUCHHBIX K TpaHchopmaropy,
3a3eMJISITh HE TpedyeTcs;

5) koHCTpyKIUsi TpaHcpopMmaropa JODKHA COOTBETCTBOBATH TPEOOBAHUSIIM
I'OCT 30030-93 u oOecrieuynBaTh JOCTATOYHYIO DJIEKTPUUYECKYIO U MEXaHUYECKYIO
POYHOCTb.
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Pucynok 4.18 Cxema paszienurenbHOro TpanchopmaTopa

KonTposibHbIE BONIPOCHI

1. Tlepeuncnure Mepbl 3alllUTHI, UCIOJB3YEMBIE IJISI 3aLIUTHI OT MOPaXEHUs
AJIEKTPUYECKUM TOKOM YEJIOBEKA ITPU MPSAMOM IPUKOCHOBEHUH.

2. Ilepeuncnure Mepbl 3alIUTHI, UCIOIB3YEMBIE ISl 3alIUThl OT MOPAKEHUSA
AJEKTPUYECKUM TOKOM YEJIOBEKA ITPU KOCBEHHOM MPUKOCHOBEHUM.

3. Uto npencraisieT coOONH OCHOBHAS M30JISILUS SJIEKTPOYCTAHOBOK?

4. Yo npencrasisieT cOOOU TOMOJIHUTENIbHAS U30JIALMS AIEKTPOYCTaHOBOK?

5. Uto npencrapigeT coO0i ABOMHAS U3O0JISIIUS AIEKTPOYCTAHOBOK?
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6. Uem oTiiMyaeTcsl yCUJICHHAsI M30JIS1US 3JIEKTPOYCTAHOBOK OT OCHOBHOM?

7. Kakue Ki1acchl 3alIUThl MOXKET UMETh 3JEKTPOOOOPYyIOBaHUE OT MOPAKECHUS
ANEKTPUUYECKUM TOKOM YesioBeka? JlaiiTe UM XapaKTepUCTHUKY.

8. KakoBbl OCHOBHBIE IPUYHHBI HAPYIICHUS U30JISIUU B JIEKTPOYCTAHOBKAX ?

9. Ha kakume Kiacchl IO HAarpeBOCTOMKOCTH pa3AENSIIOTCS HW30JSALHOHHbBIC
MaTepuasl?

10. OOBscCHUTE 11e/1b BHITIOJHEHUS 3aIIUTHOTO 3a3€MJICHUS.

11. OOBsgcHUTE B YEM 3aKIIOUCHA 3alUTHAS (PYHKIIMS 3alUTHOTO 3a3€MJICHUS.

12. OOBsicHUTE W3 KAaKUX DJEMEHTOB KOHCTPYKIIMOHHO COCTOMUT 3alllUTHOE
3a3€MJICHHE.

13. Yem OoTIMUAIOTCS UCKYCCTBEHHBIE U €CTECTBEHHBIC 3a3EMITUTETHU?

14. Tlepeuncnure dYTO MOXHO HCIOJIb30BaTh B KAdye€CTBE ECTECTBEHHBIX
3a3eMIIUTENeH?

15. IMosicHuTe MOCIEI0BATEILHOCTD BBIMOJHEHUS 3a3€MIISIFOIIIETO YCTPOMCTBRA.

16. Yem oTiinuaeTcss BBIHOCHOE 3a3€MJICHHE OT KOHTYPHOTO?

17. YUem xapakTepuszyeTcsl BBIHOCHOE 3a3eMIISIOIIEE YCTPOMCTBO M KakKo
HEJIOCTATOK OHO UMEET?

18. TlosicHuTe KaK OCYIIECTBIISIETCS AKCIUTyaTalMsl M UCTIBITAHKUE 3a3€MIISIOIINX
YCTPOWCTB.

19. Kakoe 10J5KHO OBITH COMPOTUBIICHUE 3a3EMIISIIOITUX YCTPOHUCTB, K KOTOPOMY
IPUCOEIMHEHBI HEUTPAJIM KCTOYHUKOB MTUTAHUS JIEKTPOYCTAHOBOK ?

20. B gem 3akitoyaeTcsi 0COOEHHOCTh aBTOMATHYECKOTO OTKIIOYEHUS MUTAHUS
KaK 3alIUTHOW MepbI?

21. IlossicHuTe NPUHIUIT AEUCTBUS 3AIIUTHOTO 3aHYJICHHUS.

22. TlossicHuTE Kakue MPOBOJAHUKH MCIOJIb3YIOTCS B KAUECTBE 3AIIUTHBIX.

23. Ilepeuncaure TpeOOBaHUS K 3alIUTHBHIM MPOBOIHUKAM.

24. Kakue 3alIUTHbIE WU KOMMYTALMOHHBIE Aamapartbl NPUMEHSIOT IS
ABTOMAaTHUYECKOTO OTKJIIOUEHUS HCTOYHUKA MHUTAaHUA B  DIIEKTPOYCTAHOBKAX
HanpsikeHuem 10 1000B?

25. IlosicauTe mpuHIUT PadOTHl YCTPOMCTBA 3alTUTHOTO OTKIIOUEHUS.

26. Kak ycrpoiictBa Y30 paznenarorcs 1o napaMmeTpy BXOJIHOr0 CUTHAIA?

27. B gwem ocobenHoctu (ynkuuonupoBanusi Y30, pearupyrommx Ha TOK
HYJIEBOU MOCIIEI0BATEIIbBHOCTH ?

28. HNaiite xnaccudukanuio Y30 1Mo ycrnoBUsM (yHKITHOHHPOBAHUS.

29. Kak pazaenstores Y30 1o crnmoco0y TeXHHUESCKON pean3aliim?

30. Kakue napametpst Y30 Hopmupytotes corsacHo I'OCT P 508077
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31. [loueMy B HyJIEBOM 3alIUTHOM IPOBOJHHMKE KATETOPUYECKU 3alperiaeTcs
CTaBUTh BBIKJIIOYATENH, MPEAOXPAHUTENN U JAPYTHe MPUOOPHI, KOTOPbIE HapyILIaloT
€ro LEJIOCTHOCTD ?

32. Iloyemy B 3JIEKTPOYCTAHOBKaX, B KOTOPBIX B Kaye€CTBE 3ALIUTHOW MeEpbI
MPUMEHEHO aBTOMATUYECKOE OTKIIOUYEHUE MUTAHUS CETH, BBIOIHIIOT 00s3aTeNIbHOE
ypaBHMBaHUE NOTEHIIMAJIOB HA BCEX MPOBOISAIIMX YAaCTSIX 000py10BaHUA?

33. Kakue npoBoJdIIre YacTH COEAUHIET MEXy cO00i cucTeMa ypaBHUBAHUS
IIOTEHIIMAJIOB B 3JIEKTPOYCTaHOBKaxX HampsikeHnem 10 1000B?

34. Kakue mnpoBOASIIME YACTH COEAMHSIET MEXAy co0oil cucrema
JIOTIOTHUTENIBHOTO YPaBHUBAHMS MOTEHIIMAIOB B AJIEKTPOYCTAHOBKAX HAIPSKEHUEM
1o 1000B?

35. Yto Takoe cuctemMa CBEpX HU3KUX HAIPSKEHUM ?

36. 3a cueT KaKkUX YCJIOBHH CHCTEMa CBEPX HU3KUX HAIpPSKEHUN oOecreyruBaeT
3JIEKTPOOE3011acHOCTh?

37. Kakue TpeOoBaHUSI NPEIBABIAIOTCS K O€30MaCHOMY pa3JeIuTeIbHOMY
Tpanchopmaropy?

38. Ilouemy aBroTpaHcopmaTOopbl HE MPUMEHAIOTCS B  KauecTBe
pa3eNIuTENbHBIX )11 00€CTIeUeHUsI IJEKTPOOE30MacHOCTH?
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I'maBa S Opranu3anMoHHbIC MEPONIPUATHS, 00ecIIeYMBAIOLIME
0e30acHOCTh padoT B JIEKTPOYCTAHOBKAX

OpranuzaiioHHble MEPONPUITHS, oOecreynBaroIe Oe30MacHOCTh padoT B
ANEKTPOYCTAHOBKAX, BKIIOUYAIOT B ce0:

1) moAroTOBKY MepcoHana U NpoBeACHUE HHCTPYKTaXKEH;

2) TmpoBepKYy 3HAHMM W aTTECTAllMI0 HA TPyOmy JOMycka  To
AIEKTPOOE30MaCHOCTH.

Cornacno tpedoBanusim [I0TI3, paGoThl B 1EHCTBYIOIIUX IIEKTPOYCTAHOBKAX
JTOJKHBI TTPOBOJIUTHCS:

1) mo Hapsay-JA0MyCKY;

2) 10 pacToOpPsHKEHHIO;

3) Ha OCHOBAaHMU IMEpPeuYHs padOT, BBHIMOJHACMBIX B MOPAIKE TEKYIICH
AKCILTyaTalH.

Opranu3aliMOHHBIMU ~ MEPOTIPUATHAMHU, OOECTICUMBAIOMIUMHE  0€30TMacHOCTh
paboT B ANEKTPOYCTAHOBKAX, SIBISIOTCS:

1) odopmiieHne Hapsaa, PACIOPSHKCHHUS WM NEpedHs padoT, BBIMOJHIEMBIX B
NOpsJIKE TeKYIEH IKCITyaTalluH;

2) BbIZIaua pa3pelieHus Ha MOJArOTOBKY pabo4yero Mecra M Ha J0MYyCK K paboTe B
CIIy4asiX, OTHOCSIIUXCS K OOBEKTaM 3JIEKTPOCETEBOTO XO3SIMCTBA, HAXOMSIIETOCS B
AKCILTyaTallui CYObEKTOB JIEKTPOIHEPTETUKH WIIM UHBIX COOCTBEHHUKOB;

3) momyck K pabore;

4) Ha;30p BO BpeMsi pabOTHI;

5) odopmiieHue nepepsiBa B paboTe, MEepeBoia Ha IPYroe MECTO, OKOHYAHUS
paboTHI.

PaGoTHukamMu, OTBETCTBEHHBIMH 3a 0O€30IIaCHOE BBIMOJHEHHE pabdoT B
AIEKTPOYCTAHOBKAX, SABIISIIOTCA:

1) pabOTHUK, BHIIAIONINN Hapsd, OTAAIOIIMHA PaclOpsLKEHHE, YTBEPIKIArOIINM
nepeueHpb paboT, BHIMOTHAEMBIX B MOPSAKE TEKYIICH dKCIUTyaTallnuu;

2) OTBETCTBEHHBIH PYKOBOIHUTEIh Pa0OT, KOTOPBIA OTBEUACT 3a BBIMOJTHCHUE
Mep 0e30MacHOCTH, MPETYCMOTPEHHBIE HAPSAIOM WM PACTIOPSHKCHHEM, HAJIWYUEe U
UCIIPABHOCTHh CPEJCTB 3aIllUTHI, OPraHU3AIMI0 U Oe30MacHOe MPOBEACHUE padoT
COOJI0/IEeHNEM JIEHCTBYIOIINX HOPMATHBHO-TEXHUYECKUX JOKYMEHTOB.

OTBETCTBEHHBIMU PYKOBOAUTEISAMH PabOT B 3JIEKTPOYCTAHOBKAX HAMPSIKEHUEM
Beiie 1000 B HasHawaroTcs paOOTHUKHM U3 YKCIA aMUHUCTPATHBHO-TEXHUYECKOTO
MepCOHANIA, UMEroIKe rpynny V u rpyniy [V - B 3JIeKTpOyCTaHOBKaxX HANPSIKECHUEM
1o 1000 B.

[lepeyenp paboOT, MpU KOTOPHIX HA3HAYAETCS OTBETCTBEHHBIN PYKOBOJUTEIb,
IIPU BBITIOJIHEHUU PabOT B OJJHOM AJeKTpoycTaHOBKe omnpenensierca [I0TI3:
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1. Jlomyckaromuii OoTBeYaeT 3a MPaBUJIBHBIN JOMYyCK K padoTe, 3a KauecTBO
IIPOBOIMMOrO HMHCTPYKTaxka. Jlomyckaromue JOJDKHBI Ha3HA4yaTbCAd W3  4HUCia
ONEPATHUBHOIO IEPCOHANA, 3a MCKIIOUYEHHEM JONYCKa Ha BO3AYIIHBIX JUHUAX. B
3NEKTpoycTaHOBKax HampsbkeHueM Bbiie 1000 B momyckaromuii 1OMKEH HWMETh
rpynmy IV, a B anexrpoycranoBkax 10 1000 B - rpymmy 111

JlonycKkaromui U3 4YUcCiia ONEPAaTUBHOIO IIEpPCOHANa MUMEET IPaBO BBINOIHATH
00s3aHHOCTH 4JieHa OpUrabl.

2. IlpousBoauTenb paboT OTBEYAET:

a) 3a COOTBETCTBHE MOJATOTOBIEHHOTO pPAadO4Yero Mecta MEPONPHUATHSIM,
HEOOXOIMMBIM IIPH MOATOTOBKE pabOUMX MECT U OTACJIbHBIM YKa3aHUSM Hapsja;

0) 32 YETKOCTb U TIOJHOTY LIEJIEBOTO HHCTPYKTAXKa WICHOB OpUrajbl;

B) 32 HaJIM4YKE, UCIIPABHOCTH U MPAaBWIbHOE MPUMEHEHNE HEOOXOAUMBIX CPEJICTB
3alllUThl, MHCTPYMEHTA, MHBEHTAPS U MPUCIIOCOOICHU;

I') 32 COXPaHHOCTh Ha pabouyeM MecTe OrpakJCHM, IJIaKaTOB, 3a3eMJICHUH,
3alMpaOIUX YCTPOUCTB;

1) 3a 6e30macHoe MPoBeICHHE PadOTHI U COOIIOCHUE TIPABHII [0 OXPAHE TPY/A;

€) 32 OCYIIECTBIICHHE MMOCTOSIHHOTO KOHTPOJIS 32 WiIeHAMH OpUTaibl.

3. HaGmroparomuii 3a O€30macHBIM BBITIOJIHEHHEM paboT. Habmromaroniuii
KOHTPOJHUPYET YCTAHOBJIEHHbIE Ha MecTe padOThl 3a3eMJICHHS, OTPaKJICHUS,
3amuparolue YCTpOWcTBa, BENET HAA30p 3a OpurazaMu HEdJIEKTPOTEXHUYECKHUX
paObOTHUKOB MPH BHITIOJIHEHUH UMH PAOOTHI 10 HAPALY WM PACTIOPSIKEHUIO.

HaGmronaromum 3ampeniaercsi COBMENIaTh HaA30p C BHIMOJHEHUEM KaKOW-TH00
paboTHI U OCTaBIATH Opuranay 0e3 Haa3opa.

5.1 Opranuszanus padoT B 3JIeKTPOYCTAHOBKaX ¢ oopMiieHHeM HApsiAa-
JA0IMYyCKAa

Hapsin-nonyck (Hapsin) mpeacraBiser coOOW TMCBMEHHOE 3aJlaHke Ha
IIPOU3BOJICTBO paboThI, 0hOpMIICHHOE Ha OJIaHKE yCTaHOBJICHHOHN (popMmbl (0Opasers
OyaHka npuBen€H B oMHOM U3 npuiiokeHuit [10TD3). B Hapsne ykassiBaeTcsi MecTo,
CoJIepKaHHe, BpeMsl Hayajga M OKOHYAaHHS PadOThl, MEPONPUITHS MO MOATOTOBKE
pabouux MeCT, PEerucTparus IeJIeBOr0 HHCTPYKTa)ka, MPOBOJAMMOTO BBIIAIOIIAM
Hapsil, JONYCKAaKIIMM NP TEPBUYHOM JIOMYCKE U MPOU3BOJAUTENEM padoT
(mabmonatomum). [Ipumep 3anomHeHHOTO HapsiAa npuBeneH B [Ipunoxenun 1.

Hapsin odopmisieTcss B ABYX DK3EMIUISIpaX, a €CIU €ro TeKCT mepemaércs 1o
Teneony, Gpakcy WM JIEKTPOHHON MOYTON TO B TPEX: OJUH IK3EMIUISAP 0HOPMIIIET
JIMLIO, BBIIAIOIIEE HAPA, U 1B IK3EMIUISIPA - JIULO, IPUHUMAIOIIEE €r0 TEKCT.

[lo onmHOoMy Hapsay pa3pelaeTcsi IUIAaHUPOBaTh M BBINOJHATH PadoOTy
MPOJIOJKUTENBHOCTRIO He Oonee 15 kanenmapubix aHeld. Hapsig paspemaercs
mpojieBaTh 1 pa3 Ha cpok He Oonee 15 kamenmapubeix mHei. [lpm mepeppiBax B
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paboTe Haps OCTaeTCsl NeUCTBUTENbHBIM. Hapsiibl, paboThl MO KOTOPHIM MOJTHOCTHIO
3aKOHYEHBI, I0JKHBI XpaHUTHCS B TeueHue 1 roja.

VYyet paboT 1o HapsiaM U pacropsHKEHUsIM BEJIETCS B JKypHasie yuyeta paboT mo
HapsgaM U pacrnopsbKeHusM, (hopma kotoporo npeacrasieHa B [IOTOD u npusenena
B IIPUJIOKEHUU 2.

[IpaBo BbIJauM HaApSAOB U PACHOPSDKEHUN MPEAOCTABISIETCS PAOOTHUKAM U3
yuciaa aAMUHUCTPATUBHO-TEXHUYECKOTO TMEpCOHajia OpraHu3alud, HUMEIOIUM
rpyniy V - B 3JIEKTpOyCTaHOBKax HampsbkeHueM Boime 1000 B u rpynmy IV - B
AJIEKTPOYCTAaHOBKaX HamnpsbkeHuem a0 1000 B.

[lepen nayanom paboT MO HApPSIAY JOJDKEH MPOBOJAUTHCS 11EJIEBONM MHCTPYKTAK,
peayCMaTPUBAIOIINM yKa3aHUs M0 O€30MIaCHOMY BBIMIOJHEHUIO KOHKPETHON pabOThI
B DJICKTPOYCTAHOBKE JIJII KATETOPUU PaOOTHUKOB, OMPE/ICIICHHBIX HAPSJIOM, HAUMHAs
OoT pa0OOTHWKA, BBIJABIIEr0 HApSAJ W 3aKaHuMBash 4wieHaMU Opuraabl WU
UCIIOJTHUTEJIS.

[leneBble MHCTPYKTAXKH MPH pabOTax MO HAPSTY TPOBOJISIT:

1) paGOTHHK, BBIIAIONTUNA HAPS, - OTBETCTBEHHOMY PYKOBOJIUTEIIO pabOT HIIH,
€CJIM OTBETCTBEHHBIH PYKOBOJWTENIL HE HAa3HAYAETCs, IPOU3BOIUTEINIO pPadboT
(Habmrogaromemy);

2) JOMYCKAIOIIUKA - OTBETCTBEHHOMY PYKOBOJMTENIO PpabOT, MPOU3BOIUTEIIO
paboT (Habro1aroIIeMy) U YjieHaM OpUrasl;

3)  OTBETCTBEHHBI  PYKOBOJAUTENb  pabOT  MPOU3BOAUTENIO  padoT
(HaburoaroeMy) 1 4WieHaMm OpUrasbl;

4) mpou3BOAUTENH pabOT (HAOIIOAAIONINM) - YJIeHaM OpHUTaIbl.

[lo Hapsmy MOTyT BBINOJHATHCS PaOOThl C TMOBBIIMIEHHONW OMAaCHOCTHIO, K
KOTOPBIM OTHOCSITCS CJIEAYIOIINE BUIBI:

1) ¢ NOJHBIM CHATHEM HANPSIKCHHUS,

2) ¢ YaCTUYHBIM CHITHEM HaNpPsHKCHUS;

3) 0e3 CHATHA HAMpPsHKEHHS BOJU3M M Ha TOKOBEAYIIMX YACTAX, HAXOIAIIHXCS
I0JT HATIPSIKECHUEM.

KanuraneHbiii peMOHT 37eKTpooOopyaoBaHus Hampspkenuem Bbime 1000 B,
paboTa Ha TOKOBEOYIIMX YacTsSX 0€3 CHATHS HaIpPSKEHUS B DJIEKTPOYCTAaHOBKAX
Hanpsbkenrem Bbime 1000 B, a Takke peMOHT BO3AYLIHON JIMHUM HE3aBUCHMO OT
HAMpPSHKCHUS JTIOJDKHBI BBITIOHITHCS MO TEXHOJIOTHYECKMM KapTaM WA TMPOEKTY
MIPOU3BOJICTBA pa0OT, YTBEPKAEHHBIM PYKOBOJAUTEIIEM OpraHU3aIUU.

5.2 Opranusanus padoT 1Mo pacnopsKeHUIo

Pacnopsizkenne npencraBisieT coOOW MUCbMEHHOE 3aJlaHhe Ha MPOU3BOJCTBO
paboThl, Ompeensolee ee colepKaHnue, MECTO, BpeMsi, Mepbl 0€30MacHOCTH (eciu
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OHH TpeOyIOTCs) U paOOTHUKOB, KOTOPHIM MOPYYEHO €€ BBINOJHEHUE, C YKa3aHUEM
UX TPYIIII [0 3JIEKTPOOE30MACHOCTH.

Pacniopsikenne mmeer pasoBeil xapakrtep. [lo pacmopspkeHuro paspermaercs
IUIAHUPOBATh U BBINOJIHATH PadOTy MPOAOIKUTEIBHOCTBIO HE Oojiee OJHOW CMEHBI
uin  pabouero nHA. PacmopsbkeHue oTHaeTcss  IMPOM3BOAMTENIO  paboT
nonyckaromemy. [lpu BeimosiHEHUH pabOT MPOU3BOAUTENHL PabOT (HAOIOIAIOIIHI)
U3 YUCla ONEpaTUBHOIO MEPCOHaa, BRIMOJHSAIOMUNA paboTy WM OCYLIECTBISIOMIUNA
HaOJII0/IeHHe 3a padOTAIONIMMU B AJIEKTPOYCTaHOBKaX HampspkeHueM Boiie 1000 B,
noJbkeH umets rpynmy [V, a B anexkrpoycraHoBkax Hampsbkenuem go 1000 B -
rpynny 1. Ynenst Opurapl, paboTaromine B 3JIEKTPOYCTAHOBKAX HAMPSXKEHUEM /10 U
Bbiie 1000 B, nomxubl umets rpynmy I11.

[To pacniopsixeHu 0 BBIMOIHAIOTCS PabOThl B 3JIEKTPOYCTAHOBKAX HAMPSKEHUEM
no 1000 B. B nsnextpoyctaHoBkax HampsbkeHueMm Boimie 1000 B nmomyckaercs
BBIMOJHATh MO PACTIOPSHKEHUIO HEOTIOXKHbIE PaldOThl MPOAOHKUTENBHOCTHIO HE
O6onee 1 waca, a Takke HEKOTOpble pabOTHI, TPeOYIOIIUE CHSTHS HaMpPsHKEHUS,
HampuMep, Ha BJIEKTPOJBUTATENE, OT KOTOPOro Kabeilb OTCOECAWHEH, W KOHIIBI €ro
3aMKHYTBl HAaKOPOTKO M 3a3eMJICHBbI; Ha TEHepaTope, OT BBIBOJOB KOTOPOIO
OTCOEAMHEHBI IUHBI U Kabenu; B pacnpeleuTeIbHOM YCTPOWCTBE HA BBIKAYEHHBIX
tenexkax KPY u 1. 1.

[lepeuenp pabot B DY, BBHIMOIHSAEMBIX 110 PACHOPSIKEHUSIM, JTOJDKEH €KEr0JIHO
YTBEPKAATHCSA PYKOBOAUTEIEM MPEANpUsATUs. B KaxaoMm noMemennu ¢ OY n0KHa
OBITH BBITIMCKA U3 YTBEPKACHHOT'O MEPEeUHs padOT AJisi KOHKPETHO YCTaHOBJIEHHOTO
TaM 000pyI0BaHUS.

[lo pacnopsKeHHIO MOTYT BBIMIOJIHATHCS CIEAYIOMINUE paboThI:

1) 6e3 CHATHS HAIPSIKCHUS BAATM OT TOKOBEAYIIUX YacTeH, HAXOMSAIIMXCS MO
HANPSDKEHUEM, TPOIOKUTEILHOCTBIO HE OoJiee o/IHOM cMeHbl (YOopka moMenieHui
3aKpbITHIX PY, peMOHT OCBETUTEIBLHOM annapaTypbl U 3aMEHa JIaMIl U Ap.);

2) BHEIUIAHOBBIC KpaTKOBPEMEHHBbIE W HeOobInHe Mo 00béMy (mo 1 u),
BbI3BaHHBIC TPOU3BOJACTBEHHON HEOOXOIMMOCTHIO, C TIOJHBIM WU YaCTHYHBIM
CHATHEM HaNpsDKEHUS, a Takke 0€3 CHATHS HalpsyKeHHUs BOJIM3M M HA TOKOBEAYILHX
YyacTAX,  HaXOASIIMXCS ~ MoJa  HampsbkeHHMeM — (paboTel  Ha  KOXYyXax
AJIEKTPOOOOPYJOBAHMSI, M3MEPEHHE TOKOM3MEPUTENbHBIMU  KJIEIIaMH, CMEHa
npegoxpanureneit 1o 1000 B, npoBepka HarpeBa KOHTaKTOB IITAHTOW U JIp.);

3) HEKOTOpbIE BHUIBI pabOT ¢ YaCTUYHBIM U TIOJIHBIM CHSTHEM HANpPSIKCHUS B
yctaHoBkax 0 1000 B mpogomkuTenbHOCTEIO HE 00JIee OTHOW CMEHBI.

Ilepen Havamom pabOT MO PACHOPSKEHHMIO JOJDKEH IPOBOJIUTHCS LENEBOM
MHCTPYKTQX, MPEAYyCMATPUBAIOIIMNA YKa3aHHA 1O O€30IaCHOMY BBINOJHEHUIO
KOHKPETHON  pabOThl B  JJIEKTPOYCTAHOBKE Il  KATErOpPUH  pPAaOOTHHKOB,
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OTIpE/ICTICHHBIX PACTIOPSDKEHUEM, HaUYuHas OT pabOTHHKA, OTJABIIETO PACTIOPSKEHUE
¥ 3aKaH4YMBas WieHaAMH OpHUrajbl WM UCTIOJHUTEIIS.

[Tpu paboTax o pacmoOpsHKEHUIO ENEBbIE NHCTPYKTAXKH MPOBOISAT:

1) paOOTHHK, OTAAIOIIMHA PACHOPSKCHHE MPOU3BOAMUTEIIO (HAOIIOJAIONICMY)
WJIA HEMOCPEJACTBEHHOMY HCIIOTHUTEIIO padoT;

2) NOMYCKAIOIIMK - MPOU3BOIUTEIIO paboT (HAOIIOJAIOIEMY), YWiICHAM OpHUrajIbl
(MCTIOJTHUTEIISIM);

3) npou3BOAMTEL PA0OT - YWiICHAM OpHTraibl.

HopMaTUBHO-TEXHMYECKOM  NOKyMEHTalUUMeW  JOIyCKaeTcs  IPOBEACHUE
IIEJIEBOTO MHCTPYKTaxka paOOTHUKOM, BBLIAIOIIMM HAPSJ, OTJAIONINM PaCIOpPSIKEHUE
1o tenedony.

5.3 Opranuszanus padoT, BbINOJIHSEMBbIX 10 epPeYHI0 padoT B MOPSAKe
TeKYyLIeH IKCIIyaTAluu

Ilepeyenb padoT, BHIMOJIHAEMBIX B MOPSAKe TEKYIIeH IKCIIyaTallHA - TO
HEOOJBIIME TI0 OO0BEMY PEMOHTHBIE pPabOTBI W  PabOThl 1O TEXHUYECKOMY
00CITy)KMBAaHHIO, BBITIOJIHSICMbIC B TeueHHE pabodei cMeHbl. IlepedeHp paboT
dopMHUpyeTCSI W TIOANMKMCHIBACTCS TCXHUYECKHMM PYKOBOJIUTEIEM, Ha KOTOPOTO
BO3JIOKCHBI ~ OOS3aHHOCTH [0  OpTaHM3ali  0e30MacHOro  0OCIy>KWBaHUS
ANIEKTPOYCTAHOBOK M YTBEPXKIAETCS  PYKOBOJWTEJIEM  OpraHU3alMM WU
pyKoBoJUTEIEM 000COOIEHHOTO MOAPA3EICHHUS.

PaGota B mopsiike TeKkylien dKCITyaTallii COTJIACHO HOPMATUBHO-TEXHUYECKOM
JOKYMEHTAIIMM SIBJISIETCS TOCTOSHHO —paspeméHHoi, Ha He€ He Tpedyercs
oopMIIeHHE KaKUX-TUOO TOTOJHUTEIBHBIX YKa3aHUH, pacTOpsHKEHUM, MPOBEIeHUS
IIEJIEBOTO MHCTPYKTAXka.

Takue paboThI pacpOCTPaHSIIOTCA TOJIBKO HA AJIEKTPOYCTAHOBKHU HAIPSIKEHUEM
a0 1000 B u BBINOIHAIOTCA TOJBKO Ha 3aKPEIUIEHHOM 3a O3TUM IIEPCOHAIOM
000pyTI0BaHUH WIJIM y4acCTKeE.

B mepeune pabor B mopsnKe TEKyIIeH SKCIUTyaTalldd JOJKEH OBITh yKa3aH
MOPAJIOK y4ueTa paboT (YBEIOMJICHHE BBIIIECTOSINETO0 ONEPATUBHOIO MEPCOHAIa O
MecCTe U Xapakrepe paboThl, e€ Hayaie U OKOHYaHUH, OPOPMIICHUHN PabOThI 3aMHUChIO
B omnepatuBHOM XypHaie). [IpumepHbiii mepedeHb padoT, BRIMOTHIEMBIX B MOPSIKE
TEKYIIeH SKCIUTyaTalliy MIPUBEICH B MIPUIIOKEHUH 3.

5.4 Jlomyck k padore

Honyck Kk paboTe B 3JIEKTPOYCTAHOBKAX OCYLIECTBIISIET JOMYCKAOIIHA.
Jlonmyckaromue OOJDKHBI Ha3HadaTbCs K3 4YUCIA ONEPAaTHBHOIO IIEpCOHaNa, 3a
nckmoueHueM aonycka Ha BJI. B anextpoycranoBkax HamnpsbkeHueM Bbime 1000 B
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JNOMyCKAIOMNI N0JbKeH uMmerh rpynmy [V, a B amektpoyctanoBkax go 1000 B -
rpynny III.

Jlonmyckaromuii, TOJy4uB OT OTBETCTBEHHOT'O PYKOBOAMTENS 00a 3K3eMIUIpa
Hapsja Ha MPOM3BOACTBO palbOT, 3HAKOMUTCS C €ro COAECPKAHUEM U BBIIOJHSIET
HEOOXOIUMbIE TEXHUYECKUE MEPOIpPUATUSA, O YEM JellaeT HeOOXOIUMbIE 3alKCH B
Hapsane. [locime 3TOro OTBETCTBEHHBIM PYKOBOAUTENb IMPUHUMAET IOATOTOBIIEHHOE
paboyee MECTO y JIOMYCKAIOLIEro TaKXe IOJ pocnuch B Hapsnae. Jlomyckaroumui,
caaB paboyee MECTO OTBETCTBEHHOMY PYKOBOAMTENIO WM MPOU3BOAMUTENO padoT,
MIPOU3BOJIUT JOMYCK Opuraasl K padore.

5.5 Hagzop 3a Opuraaoii

Hanzop 3a cobmonennem 6puraaoil TpeboBaHuii 6€30MacHOCTH BO3Jaraercsi Ha
HaOmoaromero (GyHKIMU KOTOPOTO MOTYT OBITh BO3JI0KEHBI Ha OTBETCTBEHHOTO
PYKOBOJUTENS WM MPOU3BOIUTENSI padboT). Habmrogaronuii opraHu30BBIBACT CBOIO
paboTy TakuM oOpa3oM, 4YTOObI BECTH KOHTPOJIb 3a BCEMH UWICHAMH OpHUTajbl,
HAXOAACh IO BO3MOXHOCTH HAa TOM YYacTKE padoyero Mecta, TIC BBIMOJTHSICTCS
HanOoJiee ormacHasi padbora.

He momyckaeTcsi COBMEIIEHHE Haa30pa HAOJIFOTAOIIMM C BBIMTOJTHCHUEM KaKOi-
160 paboThI.

HaGmronaromuii Ha BpeMsi CBOEr0 BPEMEHHOI'O OTCYTCTBHUSI Ha paboyemM MecTte
JOJKEH TIepelaTh Haps] 3aMEHUBIIEMY ero paboTHuKy. B cimydae orcyTcTBuUs
BO3MOXXHOCTH TEPENIOKUTh HCIOJHEHUE CBOMX OOS3aHHOCTEM Ha OTBETCTBEHHOTO
PYKOBOJIUTENS pabOT, JOMYCKAIOIIETO WM pa0OTHHKA, MMEIOIIETO IMPaBO BbIIAYH
HapsIOB, 0053aH yJaluTh Opuraay ¢ mecta paboThl. JlomyckaeTcsi ¢ paspenieHus
HAOJIIOIAI0IIEeT0 BPEMEHHBIM yX0Jl ¢ pabouero MecTa OJIHOTO WM HECKOJIbKUX
yieHOB Opurajsl. [Ipu 3TOM BBIBOJIUTH MX M3 COCTaBa OpUTajbl HE TpeOyeTCsl.

B nsnekrpoycranoBkax HampsbkeHueMm Bboimie 1000 B konmyecTtBO 4iIeHOB
Opurajpl, OCTaBIIUXCSA Ha pabodyeM MeECTe, JOJDKHO OBITh HE MEHEE JIBYX, BKJIIOUas
HaOmoaromero. Ynensl Opuraasl, uMmeromue rpymnmy I, Moryr camoctosiTenbHO
BBIXOAUTH U3 PY u Bo3BpamaThcs Ha pabodee Mecto. UneHsl Opuraapl, HMEIOIINE
rpynny II, - Tonbko B conmpoBokaeHUH WwieHa Opuraabl, uMmetomiero rpymmy I, wim
pabOTHHKA, UMEIOIIETO MPABO SUHOIMYHOTO OCMOTPA AIEKTPOYCTAHOBOK.

9.6 OdopmiieHue nepepbIBOB B padoTe

IIpu nepepbiBe B paboTe B TeueHHE pabo4ero JHS PYKOBOAMTENb pPadOT
BBIBOJUT paOOTHUKOB M3 MOMeElIeHUss DY U 3aKkpbhlBaeT €ro JABEpPbh Ha 3aMOK.
PaboTHUKM HEe MMEIOT MpaBa BOWTH B MOMeIIeHUE DY B OTCYTCTBHE PYKOBOJIHUTEIIS
pabdotr. OdopmiieHue Takoro mepepsiBa B Hapsjae He Tpeodyercs. Ilo okoHuaHuu
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pabouero nHs, ecid padOThl MO Hapsly HE OKOHYEHBI, paOOTHUK yOupaeT padouee
MECTO, HE CHHMas IIJIaKaThl, 3a3eMJICHHUs W BpeMEeHHbIe orpaxacHus. OKoOHUaHUE
pabouero qHS oopmIsieTcs B HapsAe MOAMUCIMU PYKOBOIUTEINS U JOMYCKAIOIIETO.
Hapsn cnaéres nomyckaroneMy U XpaHUTCS B MarKe JeHCTBYIOIIUX HAPSIO0B.

[Ipu BO300HOBIEHUU PabOT MOCJIE YKa3aHHOTO MepephiBa JONYCK TPYyMIbl K
paboTe MPOBOAMTCS JOMYCKAIOIINM B TOM K€ MOPSIIKE U B TOM XK€ 00bEMeE, 4TO U B
NEPBBI 1IeHb padoT.

5.7 TpeGoBaHuUSs K NEPCOHANY H €0 MOAr0TOBKA
5.7.1 Buabl nepconaJjia

Ha ceroansimiHuii MOMEHT Ha TPEANPUITHUAX U OpPraHu3alUsiX BECh
pabotaronuii mepcoHan cornacHo IITODII pazmensercss Ha SIEKTPOTEXHUUYECKUH,
BJIEKTPOTEXHOJIOTUYECKUNA U HEAJIEKTPOTEXHUUYECKHUU.

DJIEKTPOTEXHUYECKHIT  TepcoHal - pabOTHUKH, OPraHU3YIIIHE U
OCYIIECTBIISIONIAE MOHTaX, HaJaJKy, TEXHHMYECKOE OOCITy)KHBaHUE, PEMOHT H
yIpaBJICHUE PEKUMOM PaOOTHI AIEKTPOYCTAHOBOK.

DJIEKTPOTEXHOJIOTMYECKHA  TepcoHal - pabOTHUKH, CBSI3aHHBIE C
00CITy’)KMBaHHEM  DJICKTPOTEXHOJOTUUECKHUX YCTAaHOBOK, a TaKXKe CJIOXKHOTO
SHEPrOHACHIILIEHHOTO IIPOU3BOACTBEHHO-TEXHOJIOINYECKOTO o0opyaoBaHUS
(HampuMep, DJIEKTPOCBApKA, DIEKTPOJIU3, JIIEKTPOTEPMHUS, DIEKTPONPUBOIOB,
PYYHBIX JIEKTPUUYECKUX MAIIUH, IIEPEHOCHBIX 3JIEKTPOIIPUEMHUKOB.

HedyieKTpoTeXHMYECKUHM MEPCOHAJ] — HE IMONAJAIOINUM I0J OIpeIeiIeHue
«QIIEKTPOTEXHUUECKOTO» U <«DAJIEKTPOTEXHOJIOTMYECKOr0» NIEPCOHAIA.

DKCIUTyaTalyio 3JIEKTPOYCTAHOBOK JIOJKEH OCYILECTBISATh MOATOTOBIECHHbBIN
ANEKTPOTEXHUUECKUM MEPCOHAN. DJIEKTPOTEXHUYECKUN MMEepCOHAN MPENIPUATANA U
OpraHu3alui TOapa3aeisIeTCs] Ha: aJIMUHHCTPATHBHO-TEXHUYECKUM, ONEPATHUBHBIMN,
PEMOHTHBIN U ONEPATUBHO-PEMOHTHBIMN.

AIMMHUCTPATHBHO-TEXHHYECKUIN MEPCOHAT — PYKOBOJUTENIN CHELUAIUCTHI,
Ha KOTOPBIX BO3JIOXKEHbI OOA3aHHOCTH [0 OpraHu3allid TEXHUYECKOrO0 H
OTIEPATUBHOTO 0OCITY>KMBaHUS IEKTPOYCTAHOBOK.

OnepaTuBHBIN NEPCOHAJ - IEPCOHAN, HEOCPEACTBEHHO BO3ICUCTBYIOIIUN Ha
OpraHbl YNPABJICHHS DJIECKTPOYCTAHOBOK M OCYLIECTBIISIIOIIMN YIPABICHUE U
oOCIy)KMBaHHE DJJIEKTPOYCTAHOBOK B CMEHE, C TMPaBOM HEMOCPEICTBEHHOTO
BO3JEHCTBUS HA OPTraHbl YIIPABJIECHUS 3JIEKTPOYCTAHOBOK.

PeMOHTHBII mepcoHan - TEPCOHAN, O0O0ECTCUMBAOIINN  TEXHHYECKOE
o0CIy’>KMBaHHE, PEMOHT, MOHTAXK, HAJIAJIKy U UCIIBITAHUE YJIEKTPOOOOPYIOBAHHSL.
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OnepaTMBHO-PEMOHTHBIH NEPCOHAJ - PEMOHTHBIM IEPCOHAI, CIEHHAIBHO
0Oy4eHHBIN U MOArOTOBJICHHBIN AJI ONEPATUBHOTO OOCIIYKUBAaHUS B YTBEPKIECHHOM
00BEME 3aKPETUICHHBIX 32 HUM 3JIEKTPOYCTaHOBOK.

5.7.2 ®opmbl padoThI € JIEKTPOTEXHUYECKUM MEPCOHAIOM

TpeboBaHusIMH HOPMATHBHO-TEXHUYECKON JOKyMEHTAIMEHl MpeayCMOTPEHbI
oOs3aTenbHble (POpMBI pabOTHl ¢ PaOOTHUKAMHU 3JIEKTPOTEXHUYECKOTO MEepcoHama
Pa3IMYHBIX KATETOPUH.

C aAMUHUCTPATUBHO-TEXHUYECKUM TEPCOHAIOM O0A3aTeNbHBIMU (OpMaMHU
SBJISIFOTCSL:

a) BBOJIHBIH U 11eJIeBOM (ITPU HEOOXOJMMOCTH ) MHCTPYKTAXH TI0 OXpaHe TPya;

0) mpoBepka 3HAHWUW MpaBUJ, HOPM IO OXpaHe TpyJa, MpaBWI MOXKAPHOU
0€30MacHOCTU U APYTHMX HOPMATUBHBIX JOKYMEHTOB;

B) NpodeCcCUOHANTBHOE OMOJHUTENbHOE OO0pa3oBaHUE MJi HENPEPHIBHOTO
MOBBILIEHUS KBATU(PUKALINH.

C  agMUHHCTPATHUBHO-TEXHUYECKUM  IIEPCOHAJIOM,  HMMEIOIIUM  IIpaBa
ONEPATUBHOIO, OINEPATUBHO-PEMOHTHOTO WJIM PEMOHTHOTO MEPCOHANA, MOMHUMO
yKa3aHHBIX (QopM pabOThl JODKHBI TMPOBOAMTHCS BCE BHJIBI  MOJTOTOBKH,
IPEAYCMOTPEHHBIE JJISI ONEPATUBHOIO, ONEPATUBHO-PEMOHTHOTO WM PEMOHTHOTO
nepcoHana.

C omnepaTMBHBIM U OINEPATUBHO-PEMOHTHBIM TIEPCOHATIOM 0053aTE€IbHBIMU
dbopMaMu SIBISIOTCS :

a) BBOJIHBIM, MEpPBUYHBIM Ha pabodyeM MecTe, MOBTOPHBINM, BHEIJIAHOBBIA U
LEJIEBOM HMHCTPYKTAXM IO OXpaHE TpyHa, a TAKKE HHCTPYKTAXK IO TOKAPHOU
0€30IMacHOCTH;

0) MOATOTOBKA IO HOBOM JIOHKHOCTH WM Mpod)eccuu ¢ 00ydeHHeM Ha paboueM
MecTe (CTaXHUPOBKA);

B) INpOBEpKa 3HAHWUKM MpPaBUJ, HOPM IO OXpaHE TpyHa, MPaBUI MOKAPHOU
0€30MacHOCTU U APYTHMX HOPMATUBHBIX JOKYMEHTOB;

r) 1yOIupoBaHuUeE;

1) crieliaibHasi OATOTOBKA;

€) KOHTPOJIbHBIE TPOTUBOABAPUIHBIE U IIPOTUBOIIOKAPHBIE TPEHUPOBKU;

K) TpodeccuoHalbHOE JAOIMOJIHUTEIbHOE 00pa3oBaHUE Jisi HENPEPHIBHOIO
MOBBIIIECHUS KBATU(PUKAIIAH.

C peMOHTHBIM NIEPCOHAIOM 0053aTeIbHBIMU (HOPMaMHU SBIISIOTCS !

a) BBOJHBIN, MEPBUYHBIM Ha pabouyeM MeCTe, MOBTOPHBIN, BHEIUIAHOBBIA U
LEJIEBOM HMHCTPYKTaXM [0 OXpaHE TPyJa, a TaKK€ HHCTPYKTAX MO IOXKApHOU
0e301acHOCTH;
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0) MOArOTOBKA MO HOBOM JIOJXKHOCTU WM Npodeccuu ¢ 00ydeHreM Ha pabouem
MecTe (CTaXKUPOBKA);

B) IpOBEpKa 3HAHUN MpaBWiI, HOPM IO OXpaHE TpyJa, MpaBUI MOKAPHOU
0€30MacHOCTH U APYTUX HOPMATUBHBIX TOKYMEHTOB;

r) npodeccuoHaIbHOE JOMOJHUTEIBHOE OO0pa3oBaHUE [JIs HEMPEPHIBHOTO
TIOBBIIICHHUS KBATH(DHUKAIIH.

[IpoBenenne HHCTPYKTaxel 1Mo 6€30MacHOCTH TPyla TOMYCKAETCsl COBMELIATh C
MHCTPYKTaKaMH 110 TOKapHO# 0€30MaCHOCTH.

Bce paGoTHHKH, KOTOpBIE BBIMOJIHSIOT padOThl B 3JEKTPOYCTAHOBKAX, JOJIKHBI
UMETh NMPOPECcCUOHANBHYIO MOATOTOBKY, B COOTBETCTBUHM XapaKTEPy BBIMOIHAEMOMN
pab6oTtsl. [lpy oTCyTCTBUM Takoil MOJATOTOBKU PAOOTHUKHU JTOJKHBI OBITH 00YUYEeHBI (710
JIOIYCKa K CaMOCTOSITENIbHON paboTe) B ClEMATIM3UPOBAHHBIX EHTPaxX MOATOTOBKU
nepcoHasna (yueOHbIX KoOMOMHATaX, y4eOHO-TPEHUPOBOYHBIX LIEHTPaX U T.I1.).

DNEKTPOTEeXHUYECKUNA MEPCOHAJ JI0 Ha3HAYEHHsS] Ha CaMOCTOSITENIbHYIO paloTy
WIK TIpU Mepexojie Ha JPYryro paboTy (JOJKHOCTH), CBA3AHHYIO C dKCIUTyaTaluei
AJNIEKTPOYCTAaHOBOK, a TakXke TNpH TMepepbiBe B paboTe B KadyecTBe
ANEKTPOTEXHUYECKOTO TepcoHaja CBblme 1 roma o0s3aH TPONUTH CTaXKUPOBKY
(mpou3BOACTBEHHOE O0O0ydeHHe) Ha paboueM Mecte. J[ns oOyueHus pabOTHUKY
JOJKEH OBITh  MPEJOCTABIEH CPOK, JIOCTATOYHBIA JUIsI  O3HAKOMIIGHHUS C
o0Opyl0OBaHUEM, ammapaTypod, ONEpaTUBHBIMU CXeMaMH U OJHOBPEMEHHOI'O
U3y4eHUsl B HEOOXOAUMOM Il JaHHOW JOJDKHOCTH OOBbeMe:

a) MpaBWJ YCTPOWCTBA 3JIEKTPOYCTAaHOBOK, IpaBUi 0€30MacHOCTH, NMpaBUI U
PUEMOB OKa3aHUs MEPBOM MOMOIIM MpPH HECUACTHBIX ClIydasX Ha IMPOU3BOJCTBE,
IpaBUJ IPUMEHEHUS U UCHBITAaHUs CPEACTB 3aIMThI, IPAaBUI IO OXpaHe TpyJa Ipu
HKCIUTYaTallMH 3JIEKTPOYCTaHOBOK;

0) JOHKHOCTHBIX U POU3BOCTBEHHBIX HHCTPYKLINM;

B) HHCTPYKIIUM IO OXpaHe TPY/a;

r) JpyruX TMpaBuUji, HOPMATUBHBIX U SKCIUIyaTallMOHHBIX JOKYMEHTOB,
JEHCTBYIONINX B OpraHU3aliy, YUpPEKICHUU.

[IporpaMMbl MOATOTOBKM 3JIEKTPOTEXHHMYECKOIO TIEpCOHaja C YyKa3aHHEM
HEOOXOAMMBIX  pa3fesioB MpPaBUI M  HUHCTPYKUMH  JOJDKHBI  COCTABIIATHCS
OTBETCTBEHHBIMH 3a 3JIEKTPOXO3SIIICTBO CTPYKTYPHBIX IMOAPA3JEICHUNA U JIOJKHBI
YTBEPKAATbCS OTBETCTBEHHBIM 32 3JIEKTPOXO3SHCTBO OPraHU3alNUY, YUPEKICHHUS.

[IporpaMMa  TOATOTOBKM  PYKOBOJUTENEW  ONEPaTUBHOIO  IEpPCOHANA,
pabOTHUKOB M3 4HCIA ONEPaTHUBHOTO, OMEPATUBHO-PEMOHTHOTO U PEMOHTHOIO
nepcoHasa JOJKHA TpEeAycMaTpuBaTh CTRXXUPOBKY M TMPOBEPKY 3HAHUU, a Jid
PYKOBOAMTENEH ONepaTUBHOIO IMEpCOHaja, pabOTHUKOB M3 4YHCIA OMNEPaTHUBHOTO,
OTIepaTUBHO-PEMOHTHOTO MEPCOHAA elle U TyOIupOBaHHE.
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PaboTHuK, MIPOXOASAIIUI CTa>KUPOBKY (nybmupoBaHue), JOJKEH
COOTBETCTBYIOIIUM JIOKYMEHTOM 3aKpEIUISIETCS. 3a OMNBITHBIM PAOOTHUKOM TIO
opraHuzanuu (s PYKOBOAUTENEH M CHEUHUAIMUCTOB) WM TIO CTPYKTYPHOMY
nojapaszeneHuto (s padouux). CTaXupoBKa MNPOBOJUTCS MOJ PYKOBOJICTBOM
OTBETCTBEHHOI0 O0OydYaronmiero pabOTHHKA W OCYILIECTBISETCA IO MporpaMMmam,
pa3paOOTaHHBIM ISl KaXXJI0M JOMKHOCTH (paboyero MecTta) W YTBEPKICHHBIM
OTBETCTBEHHBIM  3a  DJIEKTPOXO3aicTBO.  [IpOAOMIKUTENTBHOCTh  CTAXKUPOBKHU
Ha3HAYaeTCsl WHIUBUAYAJIBbHO JJIsi paboTHHKA OT 2 10 14 cMeH B 3aBUCHUMOCTH OT
ypOBHSI MPO(HEeCCHOHAIIBHOTO 00pa30BaHusl, ONbITa PabOTHI, TOJKHOCTH 00y4aeMoro.
I[Ipy »>TOM pPYKOBOAWTENH OpraHU3AlUM, YUYPEKICHHUS WU CTPYKTYPHOTO
noJipa3fejeHusi MOKET OCBOOOXKIATh OT CTAXKUPOBKM PAOOTHHMKA, UMEIOIIETO CTaxX
[0 CMEUHUATLHOCTH HE MEHee 3 JIeT, MePeXOAIIero U3 OJHOro Lexa B IPYyrou, eciu
XapakTep ero paboTel U THUN O0OpYIOBaHMS, Ha KOTOPOM OH paboTan paHee, HE
MEHSIETCS.

Jlomyck K cTaxkupoBKe O(OopMIIsIeTCs] MPUKA30M PYKOBOJIUTENSI OpraHU3allvH,
YUPEKIEHUS WM CTPYKTYpPHOTO TOoApas3feneHus. B JIOKyMEHTe yKa3bIBalOTCS
KaJICHJIapHbIE CPOKH CTAXXUPOBKU U (HaMUIMK PaOOTHUKOB, OTBETCTBEHHBIX 3a €€
pOBEICHUE.

B npotiecce cTaxxupoBKku paOOTHUK JTOTKEH:

a) YCBOUTb TpeOOBaHMS MPABWJI DKCIUTyaTalldd, OXpaHbl TPyJAa, MOXKAPHOU
0€30MacHOCTU U WX NMPAKTHUECKOe MPUMEHEHNE Ha paboyeM MecTe;

0) U3yYUTH CXEMbI, TPOU3BOJICTBEHHbIC UHCTPYKIIMUA U UHCTPYKIIUHU TI0 OXpaHe
Tpyla, 3HaHUE KOTOPHIX 00si3aTeNbHO JUisi paboOThl B JaHHOW JIOJDKHOCTH
(mpodeccun);

B) 0TpaboTaTh YETKOE OPUECHTUPOBAHNE Ha CBOEM paboueM MecTe;

r) MpPUOOPECTH HEOOXOJUMBbIE MPAKTHYECKUE HABBIKA B  BBIIIOJHEHUH
IPOU3BOJCTBEHHBIX ONEPALU;

1) U3YyYUTh MPUEMBI M yCJIOBHS Oe3aBapuiHOW, O€30MacHOW M SKOHOMHYHOMU
IKCIUTyaTaluy 00CITy>KMBAEMOT0 000PY/I0BAHMUS.

Jlonyck K AyOIMpOBAaHUIO MJiA ONEPATUBHOTO MEPCOHAJa U CaMOCTOSITEIbHOM
pabore I AAMUHUCTPATHBHO-TEXHUYECKOTO W  PEMOHTHOTO  IEpCOHAala
o opMIISIETCS COOTBETCTBYIOIIMM IMPUKA30M IO OpraHu3aluu, yupexaenuro. [locie
nyOnupoBaHus pPaOOTHUK M3 YKCIA OINEPATHBHOTO WM ONEPATUBHO-PEMOHTHOTO
MepPCOHAaa MOXKET OBITh TOMYIIEH K CaMOCTOsITENbHOU paboTe. [IpogomkuTenbHOCT
nyOIMpoBaHUs YCTaHABIMBAeTCsS - OT 2 o 12 paboymx CMEH B 3aBHCHMOCTH OT
YpOBHSI €ro MmpoQecCUOHaIbHOM MOATOTOBKH, CTa)ka W ombITa padoThl. Jlomyck k
CaMOCTOSATETILHOM  paboTe Ui  OMEepaTUBHOTO  mepcoHanma  odopmisieTcs
COOTBETCTBYIOIIMM JOKYMEHTOM PYKOBOAUTENSI OPTraHU3ALNH, YUPEKICHUSI.
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B nepuon nybnvupoBanusi paOOTHUK JOJKEH MPUHATH Y4aCTHE B KOHTPOJBHBIX
MIPOTHUBOABAPUUHBIX U MPOTHUBOMOXKAPHBIX TPEHUPOBKAX C OIEHKOW PE3yJIbTaTOB U
opopMIICHEM B COOTBETCTBYIOIIUX >XypHanax. KoinuecTBO TpPEeHUPOBOK M HX
TEMaTUKa ONpPENESAI0TCA MporpaMMoil MOAroTOBKH nybOsepa. Ecinu 3a Bpems
nyOnupoBaHusi pabOTHUK HE MPUOOPEN JOCTATOYHBIX MPOU3BOJCTBEHHBIX HABHIKOB
WJIM TIOJIYYWJI HEYJOBJIETBOPUTEIIBHYIO OIIEHKY IO MPOTUBOABAPUIHON TPEHUPOBKE,
JOTMyCKaeTcs MPOJJICHUE €ro AyOaupoBaHUsI Ha CPOK OT 2 70 12 pabouyux cMeH u
JIOTIOJIHUTENIBHOE TPOBEJCHUE KOHTPOJIBHBIX MPOTHUBOABAPUUHBIX TPEHUPOBOK.
[Iponnenune nyonupoBaHuss 0GOPMISIETCS COOTBETCTBYIOIIMM JOKYMEHTOM IO
opraHuzaiuu, ydpexjaenus. Eciu B mepuon ayonupoBanus OyleT yCTaHOBJIEHA
npodeccroHagbHass HEMPUTOJHOCTh pa0OTHUKA K JAHHOW JEATEeIbHOCTH, OH
CHHUMAETCsl ¢ MOJAroToBKU. Bo Bpems mnpoxoxieHus ayOaupoBaHus 00ydaeMbId
MOKET MPOU3BOJIUTH OINEPATUBHBIC MEPEKIIOUCHUS, OCMOTPHI U JPyrue padoThl B
AJNIEKTPOYCTAHOBKAX TOJIBKO C pa3pelieHuss W TMOJA HaA30poM  00ydYaroulero.
OTBETCTBEHHOCTh 3a MPAaBWIBHOCTh JEUCTBUU 00ydaeMoro u COOJIIOJCHUE UM
paBUJI HECYT Kak 00y4yaeMblii, Tak M 00yJaroluii ero pabOTHUK.

5.7.3 KpanupukanuoHHbIe TPyNNbI MO 3JEKTPO0E30NACHOCTH U
TPeOOBAHUA ISl ATTECTAIMHU

JIeHCTBYIOIIMMHU TIpaBUJIAMHU ONPEIEISIOTCS 0Cc0o0ble TpeOOBaHMS K JIMIIAM,
00CITy>KUBAIOIIUM AIIEKTPOYCTAHOBKH. Jluma AIEKTPOTEXHUYECKOTO,
AIEKTPOTEXHOJOTUYECKOTO U HEIIEKTPOTEXHUYECKOTO MEepPCOHaaa, MOMHMO OOIIMX
TpeOOBaHUN B OTHOIIEHUU COCTOSHUS WX 3/I0POBbs, BO3pacTa, ypOBHSA 3HAHUU U
OMbITa,  JIOJDKHBI ~ MMETh  COOTBETCTBYIOLIYIO  BBIMOJHAEMBIM  paboTaMm
KBATM(UKAIMOHHYIO  TPYyMmIy IO  AJIeKTpoOe3omacHOCTH  (rpynmy 1o
AIEKTPOOE30MACHOCTH), OTPAXKAIOIIYI CTENeHb KBaIM(pUKAIMA PaOOTHHUKA TI0
anekTpobe3zonacHocT. Ilpu 3ToM ycranoBneHna tpeboBanusimu I[IOTOD cucrema
MOCJICJIOBATENIbHOTO TOBBIIICHUSI TPYMIBl C OOA3aTENbHBIM CTaXeM paboThl B
npeapiayieit rpymnmne (10 6 mec.).

Jl71ist paOOTHUKOB YCTAHOBJICHO TISITH TPYII MO AJIeKTpoOe3onacHocTH. [lepeueHpb
JOJKHOCTEH M TMPOQPECCUil SIEKTPOTEXHUYECKOTO H  AJIEKTPOTEXHOJIOTUYECKOTO
MEpCOoHana, KOTOPBIM HEOOXOAUMO HWMETh COOTBETCTBYIOUIYIO TPYIIY IO
ANEKTPOOE30MaCHOCTH, YTBEPHKIA€T PYKOBOIUTENH OPTaHU3AIUH.

['pynma 1 (mepBasi Tpynma) MPUCBAMBACTCS  HEAIEKTPOTEXHHYECKOMY
MEPCOHAITY, CBSI3aHHOMY C PabOTO, MpU BBHIMOTHEHUH KOTOPOH MOYKET BO3HUKHYTH
OMMACHOCTh TOPAKEHUSA DIEKTPUYECKUM TOKOM. OT JUIl AaHHOW TPYIIBI HE
TpeOyeTcsi  CrneluanbHOM  BJIEKTPOTEXHUYECKOW  MOATOTOBKH,  MPUCBOCHHE
MPOU3BOJUTCS  €IUHOJIMYHO, pPaOOTHUKOM U3 4YHUCIa 3JIEKTPOTEXHHUYECKOTO
repcoHana JaHHOTO MPEANPUSATUS C TPYHIO 1Mo 3rekTpode3onacHocTH He Huke 11

121



®axkt npucBoeHus rpynmnsl [ opopmisieTcst B xKypHaie yCTaHOBIEHHON (pOpMBI, Npu
ATOM BbIJladya yjaocToBepeHuss He TpeOyercs. IlpucBoenue [ rpynmbel 1o
ANEKTPOOE30NaCHOCTH MPOBOAMUTCS C MEPUOJAMYHOCTBIO HE pexe 1 pas3a B ro.

I'pynma II (Bropas rpynma) NOpUCBAaUBAETCA dJIEKTPOTEXHOJIOTHUYECKOMY
MEpPCOHaly, JJEKTpOoCBapliMkaM 0e3 MpaBa CaMOCTOATEIBHOTO MOJKIIOYEHMUS,
omneparopaM JU(PTOB, MPaKTUKAHTaM MPO(HECCUOHAITBHO-TEXHUYECKUX YUEeOHBIX
3aBeJIeHU U BY30B (He MoJsioxke 17 net) u ap.

JlanHas rpynmna He Aa€T mpaBa €IUHOJIMYHOTO ONEPATUBHOTO OOCITYKHWBaHUS
DV B KauecTBe ONEPATUBHOIO U PEMOHTHOTO MIEPCOHAIA.

TpeboBanus k nepconany rpynmsi I1:

1) »snemeHTapHble TEXHUYECKHE 3HAHUSA 00 DJIEKTPOYCTAaHOBKE U €€
000py10BaHNY;

2) OTYETJIUBOE MPEJICTABIIEHUE 00 OMACHOCTH AJIEKTPUYECKOI0 TOKa, OMAaCHOCTHU
PUOJIMKEHHS K TOKOBEIYIIIUM YaCTSM;

3) 3HaHUE OCHOBHBIX MeEp NPEIOCTOPOKHOCTH Tmpu  paboTax B
ANEKTPOYCTAHOBKAX;

4) mNpaKTHYECKHE HABBIKM OKa3aHWS TIEPBOM IMOMOIIM TOCTPAJABIIMM OT
MOPAXKECHUS JIEKTPUUECKUM TOKOM;

5) paGOTHUKH C OCHOBHBIM OOILIUM HJIM CO CPEJHUM IOJHBIM 00Opa30BaHHEM
JOJKHBI TIPOMTH 00yueHue B 00pa3oBaTENbHBIX OpPraHU3alUsiX B 00beMe HE MEHee
72 u.

I'pynmma III  (TpeThss rpymnma) NpHCBaMBAETCA JIMIAM  OMEPATHBHOTO
ANEKTPOTEXHUUECKOTO MEepcoHana (OCYIIECTBISIOMINM dKCIUTyaTallui0 U PEMOHTHOE
00CITy>KMBaHHE DJIEKTPOYCTAHOBOK), UMEIOIIMM CTa)xk paboThl HE MeHee 1 Mec. s
JIMII, UMCIOIINX BBICIIEE MPO(ecCHOHaIbHOE (TEXHUUIECKOE) 00pa3oBaHue B 00JIACTH
AIEKTPOIHEPTETUKH, 2 MEC. - JIJISl JIUI], UMEIOIINX HadalbHOE MPOPECCHOHAIBHOE U
BhIcIIee mpodeccuoHanbHOE (TeXHUYeckoe) obOpa3oBanue, 6 wMec. - JyIs
NPAKTUKAHTOB HaYaJbHBIX MPO(ECcCCHOHATbHBIX Y4eOHBIX 3aBElEeHUN, 3 Mec. - IS
NIPAKTUKAHTOB BBHICHIUX YYCOHBIX 3aBEICHUM, TEXHUKYMOB U KOJUICIKEH M UMEIOITUX
rpynmy II. Bo3pacT - He menee 18 ner. [JanHasg rpynna naétr nmpaBo €IUHOIUYHOTO
OTIEPaTHBHOTO 00CTYy)KHBaHUsA 1 ocMoTpa DY 1o 1000 B.

TpeboBanus k nepconany rpynmsi I11:

1) anemeHTapHbIe TO3HAHUS B OOIIEH SIEKTPOTEXHUKE;

2) 3HaHUE AJEKTPOYCTAHOBKH U MOPAJIKA €€ TEXHUYECKOTO 00CTy)KUBAHUS,

3) 3HaHKE OOIIMX MPABWJI OXPaHbI TPyAa, B TOM YHCIIE:

a) mpaBuUJI I0IyCKa K padore;

0) mpaBWJI MOJB30BAHMSI ¥ HCTIBITAHUHN CPEJICTB 3aIlIHUTHI;

B) CIIEIMATBHBIX TPEOOBAHUH, KACAIOIMINUXCS BBHITOJHIEMOU PaOOTHI.
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4) ymenue obOecneuuTh Oe30macHOEe BefeHHWE pPabOThl M BECTH HAA30p 3a
paboTaroIIUMU.

5) 3HaHue npaBU OCBOOOXKICHHS MOCTPAAABILErO OT ACHCTBUS ANEKTPUUECKOTO
TOKa, OKa3aHUs TMEpBOM NOMOLUIM M YMEHUE TMPAKTUYECKH OKa3blBaTh €€
MOCTpPaJaBUIEMY.

I'pynna IV  (ueTBepTas rpymma) MNOpuUCBavBaeTCs KBaIU(PUUIUPOBAHHOMY
nepconany, umeromemy Il rpynmy u onpeneneHHbId cTaxk paOOTHl B MpPebIAyIICH
rpynne (He MeHee 2 Mec. Uil JIML, UMEIOLIUX BbICIHIee MPO(EeCcCHOHATBHOE
(TexHudeckoe) oOpa3oBaHUE B OOJACTH JJIEKTPOIHEPreTUKH, 3 Mec. - IS JIUI,
UMEIOLMX  HadallbHOe TNpodeccHOHaIbHOE U  BbICIIEE MPOPEecCHOHAIBHOE
(Texnuueckoe) oOpaszoBaHue). JlaHHBIE JMIIa MMEIOT MPaBO OPraHU30BHIBATH MU
OT/IaBaTh PACMOPSDKEHUs] HAa Mpou3BoACTBO pador B DY nmo 1000 B, BO3riaBisth
xomuccuu 1o nposepke 3Hanuu [I1-1II rpymm.

OnepatuBHbli mepcoHan ¢ rpynnod [V umeer mnpaBo Ha €IUHOIMYHOE
o0cITy>)KuBaHKE JIEKTPOYCTAaHOBOK Harpsikenurem Boimie 1000 B.

VYKkazaHHyl0 Tpylmy JOJDKHBI ~ HMMETh, HamnpuMep, ToCyIapCTBEHHbIE
MHCIIEKTOPBI, CIICIMAIIMCTHI IO OXpaHe TPyAa, KOHTPOIUPYIOLIKE dIIEKTPOYCTaHOBKHU
C TIPaBOM MHCTIEKTUPOBAHMSI.

TpeboBanus k nepconany rpymmst [V:

1) 3HaHHWE DIIEKTPOTEXHHUKH B OOBEME CpeAHEero MpogecCHuOHAIBHOTO
oOpa3oBaHus;

2) moJIHOE Tpe/icTaBlieHne 00 OMacHOCTH Mpu paborax B DY

3) 3HAHUE IIOT33, MpaBUII TEXHUYECKOU AKCIUTyaTaluu
ANEKTPOOOOPYIOBAHUS, TPABUJI TMOJB30BAHMS U HCIBITAHUN CPEACTB 3alUTHI,
YCTPOUCTBA AJIEKTPOYCTAHOBOK W TMOKApHOM O€30MacHOCTH B 00BhEME 3aHUMAEMOM
TOJKHOCTH;

4) 3HaHUE CXEM DBJIEKTPOYCTAHOBOK U 000pYyIOBaHUS 00CTY>KMBAEMOTO y4acTKa,
3HaHUE TEXHUYCCKUX MEPOIPHUATHIA, 00ECIIeUnBaIONINX OE3011aCHOCTh padoT;

5) ymeHue mpoBOAUTh MHCTPYKTAXK, OPTaHU30BBIBATH 0€30IMaCHOE MPOBEICHHE
paboT, OCYIIECTBIIATh HAA30p 32 WieHaAMHU OpHUrajibl;

6) 3HaHUE MpaBUJI OCBOOOXKICHUS MTOCTPAAABUIETO OT AECHCTBUS IEKTPUUECKOTO
TOKa, OKa3aHWs IEpBOM IMOMOUIM W YMEHUE [PAKTUYECKH OKa3blBaTh €€
IIOCTpaJaBUIEMY;

7) ymeHue o0Oy4daTh IE€pCOHAJ] NpaBUJiaM OXpaHbl TPYyAa, MPAKTUYECKUM
pyuemMaM OKa3aHHUs MEpPBOMl MOMOIIM, MOCTPaJaBIIMM Ha MPOU3BOJCTBE MU YMEHHE
IIPaKTUYECKU €€ OKa3bIBaTh.

I'pynna V (maras rpynma) nOpuCBaWBaeTcs JUIAM, OTBETCTBEHHBIM 32
ANEKTPOXO35UCTBO, IPYyruM pabOTHUKAM U3 YUCIa aJMUHUCTPATUBHO-TEXHUYECKOIO
nepcoHajsa M ONEPaTUBHOMY TMEpPCOHANy, CBSI3aHHBIM ¢ pabdoramu B DY
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HanpsbkenreM cBbiiie 1000 B, uMeromum ctaxk paboThl B MpEabIAYIIEH Tpymnme He
MeHee 3 Mec. i JIMI[, UMEKIIMX BhICIIee MPOodecCHOHANbHOE (TEXHUYECKOE)
oOpa3zoBaHue B 00JIaCTU IEKTPOIHEPTETUKH, 6 MEC. - JIA JIMILI, UMEIOUTUX HadaJIbHOE
npodeccuoHanbHOE U BbICIIee MPOodeCcCHOHABHOE (TEXHUYECKOE) 00pa3oBaHuUE.

I'pynimy V MOryT MMeTh TakyK€ MHCIIEKTOPBI 10 DHEPreTUYECKOMY HAA30py, a
TaK)Ke CIEUUATUCTBI [0 OXPAHE TPYAA OpPraHUu3aliil SIEKTPOIHEPTETUKH.

TpeGoBaHus K mepcoHany Tpymsl V:

1) 3HaHMEe cXeM  3JEKTPOYCTAaHOBOK,  KOMIIOHOBKM  00OpyIOBaHUs
TE€XHOJOTUYECKUX MPOLECCOB MPOU3BOICTBA;

2) 3nanue [IOTDD, mpaBua MOJB30BaHUS W UCIBITAHUN CPEACTB 3alUTHI,
YEeTKOE MPEJCTaBICHUE O TOM, YEM BBI3BAHO TO MJIM MHOE TPeOOBaHUE;

3) zuanue [ITOIII, IIYD u noxapHoit 6e30mMacHOCTU B 00BbEME 3aHUMAaEMOU
JOJIKHOCTH;

4) ymeHue OpraHu3oBaThb O€30MacHOE MpPOBeAEHUE pPabOT U OCYIIECTBIATH
HEMOCPEJCTBEHHOE PYKOBOACTBO paboTaMM B  JIJIEKTPOYCTAaHOBKAxX  JII0OOOTO
HaIPSHKESHMUSI;

5) ymeHue 4yeTko 0003HAUaTh W H3Jaratb TpeOOBaHUS O Mepax 0e30MaCHOCTH
IIPY TIPOBEICHUU UHCTPYKTaKa paOOTHUKOB;

6) yMmeHue oOy4aThb MEpCOHAJN TMpaBWUiIaM OXpPaHbl TpPyAa, MNPAKTUYECKUM
npUeMaM OKa3aHUsl MEPBOM MOMOINM, MOCTPAJaBIIMM Ha IPOU3BOACTBE M yMEHUE
PaKTUYECKU €€ OKA3bIBATh.

Hns nonydenus: I1-V kBanuUKaMOHHBIX TPy TpeOyeTcs CHelnualbHOe
oOydeHHe MPUMEHUTEIBHO K 3aHUMAeMOH JODKHOCTH. PaboTHUKY, mporieamieMy
IPOBEPKY 3HAHUI MpaBuil 0€30MaCHON AKCILTyaTallMK 3JIEKTPOYCTAHOBOK, BBIAETCS
yIIOCTOBEpEHHE  YCTAaHOBJIEHHOW  (opmMbl  (C  yKa3aHWeM  TPYIIbl 10
AIEKTPOOE30MaCHOCTH ), KOTOPOE OH 0053aH UMETH MpHU cede, HaxoIICch Ha pabdore.

IIpoBepka 3HaHUW paOOTHUKOB TMOJpa3AeisIeTCs Ha TEPBUYHYIO U
MEPUONUYECKYIO (OUEPETHYIO U BHEOUEPEIHYIO).

[lepBuyHass mpoBepka 3HAHUN TPOBOJUTCS y PAOOTHUKOB, BIIEPBBIC
MOCTYIMUBIIUX HAa PaboTy, CBA3AHHYIO C OOCITY>KMBAaHHEM SJEKTPOYCTAHOBOK, HIIU
IpU TIEpephIBE B MpoBepKke 3HaHUUN Oonee 3-x ner. OuepenHas MpoBEpKa JIODKHA
IIPOU3BOJIUTHCS B CIIEYIOLIUE CPOKH:

a) IS DIIEKTPOTEXHUYECKOr0 IEPCOHAA, HEITOCPEICTBEHHO OPraHU3YIOLIEro U
MPOBOJSIIIIETO PaOOTHIl TIO OOCITYXKHBAHUIO JCHCTBYIOIIMX SJEKTPOYCTAHOBOK HWITU
BBITIOJIHSIOIIETO B HUX HalaJ04yHbIE, 3JIEKTPOMOHTAKHbBIE, PEMOHTHBIE PAa0OTHI HIIH
npo(uIaKTHYeCKNe UCTIBITAaHUS, a TaKKe ISl IEPCOHAIa, UMEIOIIEro MPaBo BhAAYN
HapsJ10B, paclopsHKEHUM, BEJICHHS ONIEPAaTUBHBIX MEPEroBOpoB - 1 pa3 B rox;
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0) I aIMUHUCTPATUBHO-TEXHUYECKOTO IIE€PCOHANa, HE OTHOCAILIErocs K
MIPEABIAYIIEN TPYNIE, a TAKKE Ul CIEIUATMCTOB 110 OXpaHe TPYAa, TOMYIIECHHBIX K
MHCIIEKTUPOBAHMIO JIEKTPOYCTAHOBOK - | pa3 B 3 rona.

Bpems cnepyromel NOpoOBEpPKU YCTAHABIMBACTCA B COOTBETCTBUU C JAaTOMU
nocJjieHeN NMpoBepKU 3HaHUK. PaboTHHKaM, OMYyYHBIIUM IPU OYEPETHON MPOBEPKE
3HAHUM HEYJOBJIETBOPUTEIBHYIO OLIEHKY, KOMMCCHUS HAa3HA4aeT MOBTOPHYIO
IIPOBEPKY B CPOK HE Mo31Hee | mecsna co aHsA nociaeanen nposepku. Cpok nercTBus
yIIOCTOBEpEHUs i1 paOOTHHMKA, IMOJYYUBUIETO HEYAOBIETBOPUTENIbHYIO OLIEHKY,
ABTOMATHYECKU NPOJJIEBAECTCS N0 CPOKAa, HA3HAYEHHOIO KOMMCCUEW Uil BTOpPOU
IPOBEPKH, €CIM HET 3alMCaHHOTO B JKypHaJl IPOBEPKH 3HAHUN CHELUAIBHOTO
pelIeHUsT KOMHUCCHM O BpPEMEHHOM OTCTpaHEHMHM paOOTHUKAa OT paboThl B
AIEKTPOYCTAHOBKAX.

BHeouepenHass mpoBepKka 3HAHMM IPOBOAMTCS HE3aBUCUMO OT CpOKa
NpOBEJICHUS MPEABIAYILEH MPOBEPKU U MOXKET OBbITh CBsI3aHA!

a) BBEICHUEM B [ICCTBUE B OpraHU3allMd WU YUYPEKICHUU HOBBIX, WIH
nepepabOTaHHBIX HOPM U MPABUIL;

0) YCTaHOBKOW HOBOTO OOOpYAOBaHMS, PEKOHCTPYKIMEH WM H3MEHEHUEM
TJIaBHBIX JIEKTPUYECKUX U TEXHOJIOTMYECKUX CXeM (HEOOXOAMMOCTh BHEOUEPETHOU
IPOBEPKH B 3TOM CIIy4ae ONpeAesisieT TeXHUUECKUN PYKOBOIUTENb);

B) Ha3HAYEHUEM WJIM TIEPEBOJIOM Ha JPYTyI0 paboTy, €CIM HOBbIE 00S3aHHOCTU
TpeOYyIOT JOTOTHUTEIbHBIX 3HAHUNA HOPM U TPABUI;

r') ¢ HapyluieHueM pabOTHUKaMHU TPeOOBaHHI HOPMATHBHBIX aKTOB IO OXpPaHE
Tpyna,

1) TpeOOBaHKEM OPraHOB FOCYJAPCTBEHHOTO HA/A30pa;

€) 3aKJII0YEHUEM KOMUCCHI, paccieJOBAaBIIMX HECUACTHBIE CIy4aW C JIIOJAbMU
WM HapyIIeHUs B pab0Te SHEPreTHUECKOro 00BbEKTa;

’K) TIOBBIIIIEHUEM 3HAaHUN Ha 00Jiee BHICOKYIO TPYIIY;

K) MMPOBEPKOM 3HAHUH TOCTIE MOJYYEHUS HEYAOBICTBOPUTEILHON OLICHKH;

J1) IEpEephIBOM B pabOTe B JAaHHOW JOJDKHOCTH Oojiee 6 MECSIICB.

O0beM 3HaHUM [ BHEOYEPEAHOW TIPOBEPKH M JaTy €€ IpOBEICHUs
ONpEAEsieT OTBETCTBEHHBIM 3a 3JIEKTPOXO3SAWCTBO OpraHu3auuu. BHeouepenHas
IpOBEpKa, MPOBOJUMAs MO TPeOOBAHHMIO OPraHOB TOCYJApCTBEHHOTO HaJI30pa HU
KOHTPOJIA, a TaKXe MOCJE MPOUCIHICANINX aBApUM, WHUHUJICHTOB M HECYACTHBIX
CllydyaeB, HE OTMEHSET CpPOKOB OYEpEeIHON MpOBEpKU MO TpaduKky U MOXKET
IIPOBOJIMTHCS B KOMUCCHH OpranoB PoctexHansopa.

[IpoBepka 3HAHWN HOPM U TIPaBUJ pabOTHI B AIEKTPOYCTAHOBKAX OpraHU3AINH
OCYIIECTBIIATHCA IO YTBEPKIACHHBIM PYKOBOAMUTEIEM OPTraHU3ALMU KaJICHIAPHBIM
rpadukamM, a paOOTHUKH, KOTOpHIE €€ MPOXOMST, JOJDKHBI OBITh O3HAKOMIIEHBEI C
rpaduxom. [IpoBepka 3HaAHUHN Y OTBETCTBEHHBIX 32 DJIEKTPOXO3SUCTBO OpraHU3AIINH,
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UX 3aMECTUTENEH, a TaKkKe CIEeUATUCTOB IO OXPAaHE TPYa, B 00A3aHHOCTH KOTOPBIX
BXOJIUT KOHTPOJIb 3a 3JEKTPOYCTAaHOBKaMHU, HPOBOAUTCS B KOMHCCHHM OpPraHoB
Pocrexnanszopa.

JlomyckaeTrcss He MPOBOJUTH MO COIJAcOBaHHUIO € opraHamu Pocrexnaazopa
MPOBEPKY 3HAHUN y CHEUUANIKNCTa, IPUHIATOrO Ha pabOTy MO COBMECTUTEILCTBY B
LEISAX BO3JIOKEHHUS Ha HEro O0O0S3aHHOCTEH OTBETCTBEHHOT'O 3a 3JIEKTPOXO3SMCTBO,
MIPU OJJHOBPEMEHHOM BBITIOJIHEHUH CIIETYIOUIUX YCIOBHIA:

a) eclM C MOMEHTa MPOBEPKHU 3HaHMI B Komuccuu PocrexHaazopa B KauecTBe
aJIMUHUCTPATUBHO-TEXHUYECKOTO NIEPCOHAJIA 110 OCHOBHOW paboTe MpoIluio He Ooliee
IIECTH MECSIIEB;

0) DHEProeMKOCTb JJIEKTPOYCTAHOBOK, HMX CIJIOXXHOCTh B OpraHU3alMHU IO
COBMECTHUTEINILCTBY HE BBIIIIE, YEM MO MECTY OCHOBHOW padoThI;

B) B OpraHu3aldd IO COBMECTHUTEIBCTBY OTCYTCTBYIOT JJIEKTPOYCTaHOBKHU
HanpsbkeHneM Beiie 1000 B.

st MIPOBEICHUS IPOBEPKU 3HaHUUN ANEKTPOTEXHUYECKOTO u
ANEKTPOTEXHOJOTUYECKOTO TEpcoHajga pPYKOBOAMUTENIb OpraHU3allMi Ha3HA4yaeT
IPUKA30M O OPTaHU3alMK KOMUCCHIO B COCTaBE HE MEHEE ISITH YEJIOBEK.

[Ipencenarens KOMUCCHH JTOJDKEH UMETH TPYIIY 1O AJIeKTpobe3onacHocTH V B
OpraHu3aluu C 3JIEKTPOYCTaHOBKaMH HampsikeHrem 10 U Beimie 1000 B u rpynmy IV
B OpraHu3allud C DJJIEKTPOYCTaHOBKaMM HampsbkeHueMm Tosibko g0 1000 B.
[IpencenaTeneM KOMHMCCHM HAa3HAYaeTCsl OTBETCTBEHHBIM 3a DIIEKTPOXO3SHUCTBO
opraHu3auuu. Bce  4WjleHbl  KOMHUCCHHM  JIOJDKHBI ~ MMETh  TpYyIIy IO
ANEKTPOOE30NMaCHOCTH M TPOWUTH TMPOBEPKY 3HAHUW B KOMHUCCHUU OpraHa
Pocrexnanzopa. [lonmyckaercss mpoBepka 3HAHHMI OTAENIBHBIX YIEHOB KOMHUCCHUM Ha
MecTe, MPU YCIOBUU, YTO MPEACENATENb U HE MEHEE JIBYX WICHOB KOMUCCHU IPOILIN
IIPOBEPKY 3HAHUN B KOMHCCHU OpraHoB PoctexHaazopa.

B cTpykTypHBIX TOApa3eNeHUsX PYKOBOJMUTENIEM OPraHU3alliid MOTYT OBIThH
CO371aHbl KOMHCCHH TI0 MIPOBEPKE 3HAHUM paOOTHUKOB CTPYKTYPHBIX MOIpa3eICHHM.
[Ipy >5TOM 4YJleHBI KOMHCCHM CTPYKTYPHBIX MOAPA3ACICHUN JOJDKHBI TMPOUTH
MIPOBEPKY 3HAHUN HOPM M IIPaBUJ B LIEHTPAJIbHOW KOMUCCUU OpPraHU3AINU.

[Ipu npoBeneHnH Npoueaypsl MPOBEPKU 3HAHUU JOJDKHO MPUCYTCTBOBAaTH HE
MEHEee TpeX WIEHOB KOMHUCCHH, B TOM 4YHCIE 00s3aTelbHO MpeaceaaTellb
(3aMecTUTeNb IpeIceaaTelis]) KOMUCCHUU.

IIpoBepka 3HaHMII PAOOTHUKOB OpraHU3ALMH, YHUCIEHHOCTb KOTOPBIX HE
Mo3BOJISIET 00pa30BaTh KOMHMCCHUM IO NPOBEPKE 3HAHUM, JOJDKHA IPOBOAUTHCS B
KOMHCCHAX opraHoB PocTexHaazopa.

Komuccun opranos PocrexHanzopa s npOBEPKHA 3HAHUKW MOTYT CO34aBAThCA
IpU  CHEIUAIM3UPOBAHHBIX  OOpa30BATEIbHBIX  YUPEKICHUSX  (MHCTUTyTax
MOBBINICHUS KBaTU(UKAIINH, yIeOHBIX MEHTPax U T.1.). OHU HAa3HAYAIOTCS TPUKA30M
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(pacniopskeHHeM ) pyKoBoAMTENsL oprana PoctexHanzopa. YneHbl KOMUCCUH TOKHBI
IIPOMTU NPOBEPKY 3HAHUKU B opraHe PocTexHan3opa, BbIIABIIEM pa3pelIcHUE Ha
cozmanue HToM Komuccuu. llpencenarereM KOMHMCCMM Ha3HA4aeTCsA CTapIINAM
rOCY/IapCTBEHHBIM MHCIEKTOP (rOCYAapCTBEHHBIM MHCIEKTOP) MO SHEPIETHUECKOMY
HaJ30py.

IIpencraBurenu OpraHoB TOCYAApCTBEHHOI'O HAaJA30pa MU KOHTPOJA II0 HUX
PELICHUIO MOT'YT IPUHUMATh y4acTue B paboTe KOMUCCUN MO MPOBEPKE 3HAHUIN BCEX
YPOBHEH.

[IpoBepka 3HaHUN KaXI0ro pabOTHUKA MPOU3BOAUTCS WHAWBUAYaIbHO. Jljis
KOKJIOM  JOJDKHOCTH  PYKOBOJIWTEJIEM  OPraHM3allUd WA  CTPYKTYPHOIO
noJipa3fejeHus JOJKEH ObITh ONpeesieH 00BbeM MPOBEPKH 3HAHUM HOPM U MPABUII C
Y4€TOM JOJKHOCTHBIX 00s3aHHOCTEN U XapakTepa MPOU3BOACTBEHHOHN AESATEIbHOCTH
paboOTHHMKA 1O COOTBETCTBYIOIIEH JOJKHOCTH, a Takxke TpeOOBaHUU Tex
HOPMATUBHBIX JOKYMEHTOB, OOE€CIEYeHHE U COOJIOJEHUE KOTOPBIX BXOJUT B €ro
ciyxeOHble 00s13aHHOCTH. [lo pesynbTaTaM MpOBEPKH 3HAHWN MPaBUI YCTPOMCTBA
AJIEKTPOYCTAHOBOK, ITPABUJI 10 OXpaHe TPy/Aa MPU IKCIUTYaTALUU IEKTPOYCTAHOBOK,
npaBwil  0€30MacHOCTM W JIPYTUX  HOPMATHUBHO-TEXHUYECKHX  JIOKYMEHTOB
ANEKTPOTEXHUYECKOMY (3JIEKTPOTEXHOJIOTMYECKOMY) TEpCOHAY YCTaHaBIMBAETCS
rpynmna no 3JeKTpo0e30MacHOCTH.

Pe3ynbTarhl npoBEepKU 3HAHUN 3aHOCSTCS B JKypHaJl yCTAaHOBJIEHHOH (OpMBI U
IOANMUCHIBAIOTCS BCEMM 4JI€HaMM Komuccuu. llepcoHany, yCHemHO IpolIeamemy
IPOBEPKY 3HAHWUM, BBIJIAETCS YOCTOBEPEHNUE YCTAHOBIEHHON (POPMBI.

JlommyckaeTcsl HCIOJb30BaHUE KOHTPOJBHO-OOYyYalOIIMX MalluH Ha 0Oasze
HNEPCOHANIBHBIX 3JIEKTPOHHO-BBIYUCINUTENbHBIX MamuH ([I9BM) g Bcex BHIOB
IIPOBEPKHU, KPOME MEPBUYHON; HO IIPU ITOM 3alIUCh B JKYpHAJE MPOBEPKU 3HAHUU HE
orMeHsiercsi. PaszpaboraHHass mnporpamMma Ipd  3TOM  JIOJDKHA  00€CIEedYHTb
BO3MOKHOCTh HCIOJb30BaHUS €€ B pexume oOyueHus. B ciydae mcnonb3oBaHUsS
[ISBM u  nonydeHHss  HEYJOBJIETBOPUTEIBHOM  OIEHKHU B  MPOTOKOJE
aBTODK3aMEHATOpA U HECOTJIACHs IPOBEPAEMOI0 KOMUCCHUS 3a1a€T JOIOJHUTEIbHBIC
Bonpockl. OKOHYaTeNnbHas OLEHKA YCTAHABIMBAETCS MO pe3yjipTaTaM oOmIpoca
KOMMCCHH.

Crenuanucty 1O OXpaHe TpyAa, B OOA3aHHOCTH KOTOPOIO  BXOAMT
WHCIIEKTUPOBAHUE JIEKTPOYCTAHOBOK, TIPOIIESANIEMY MMPOBEPKY 3HaHUI B 00beme [V
Ipynnbel IO 3JIEKTPOOE30NAaCHOCTH, BBIJAETCS  yJIOCTOBEPEHHE HAa  IPaBO
MHCIIEKTUPOBAHHUS DJIEKTPOYCTAHOBOK CBOEH OPTaHU3aLIMH.

B opraHMsanuum  Jo/pKHA — IPOBOAMTBCSA — CHCTEMarhyeckas pabora ¢
JNEKTPOTEXHUYECKUM  I[IEPCOHAIIOM,  HAIpaBiI€HHAas  Ha  IOBBIIIEHHE  €r0
KBaJTU(UKALUY, YPOBHS 3HAHUNA MPAaBWJI U MHCTPYKIHMI MO OXpaHe TpynAa, U3yuyeHue
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MEPEOBOrO OMbITa W OE€30MaCHBIX NPUEMOB OOCIY)KHUBAaHUS 3JIEKTPOYCTAHOBOK,
MpeaynpexIeHUe aBapuHHOCTH U TPaBMaTH3Ma.

KoHnTpoJsbHbIE BONIPOCHI

1. UTo OTHOCST K OpraHU3allMOHHBIM MEPONPUSTHIM, KOTOPbIE 00ECIIEUYNBAIOT
0€30MacHOCTh PadOT B AJIEKTPOYCTAHOBKAX HampspkeHueM 10 U Beimie 1000 B?

2. Kto u3 nepconaia siBIsi€TCS OTBETCTBEHHBIMU 332 O€30IaCHOE BeJeHUE padoT
Ha MPENPUATUIX U B OpraHu3aiusax?

3. UYro Takoe HapAA-IONyCcK (Hapsii) Ha  BHINIOJIHEHHWE paboT B
ANEKTPOYCTAHOBKAX HanpskeHUeM 10 U Beiiie 1000 B?

4. Yto Takoe pacmopsiKeHUE Ha BBIINOJHEHHE pPabOT B AJIEKTPOYCTAHOBKAX
HarpskeHueMm 10 1 Boie 1000 B?

5. Kakue paGoThl OTHOCAT K MEPEUHIO pa0dO0T B MOPSIKE TEKYIIEH dKCIUTyaTalliu
B JIEKTPOYCTaHOBKAaX HanpshbkeHueM 1o 1000 B?

6. Kakyo rpynnmy 1o 3JeKTpoOe30MacHOCTH JOKEH HWMEeTh pPaOOTHHK,
JOTYCKAIOIMIMK K BBIMOJHEHUIO PAa0OT B DAJEKTPOYCTAHOBKAX HAMPSIKEHUEM 0 U
Boiie 1000 B?

7. Kakyio rpymnmy 1o 3JIeKTpoOe30MacHOCTH JOHKEH HMETh MPOU3BOAMTEIND
paboT, BBITIOITHSAEMBIX MO HAPAY B JIEKTPOYCTAHOBKAX HAIPSIKEHUEM JI0 U BBIIIE
1000 B?

8. Kakyro rpymiy mo 3yekTpo0e30nacHOCTH JAO0HKEH UMETh HaOII0JAonui 3a
BBITIOJIHEHUEM Pa0OT B AJIEKTPOYCTAHOBKAX HaNpspKeHHeM 10 | Beimie 1000 B?

9. UewMm ormpezensercs CpoK JACUCTBUS pacHoOpsDKEHUsT Ha BBITIOJIHEHHE paldoT B
AJIEKTPOYCTAaHOBKAX HampsbkeHuem A0 u Beire 1000 B?

10. Ha kakue Buasl pazaensercs paOoTalomui TEepcoHANT NPEeANpHUITHH U
opranuzaiuii coriaacuo [1TOII1?

11. Kakue ¢dopmbl paboOThl C 3IEKTPOTEXHUYECKUM TEPCOHATIOM SIBIISIFOTCS
o0s3aTeapHBIME coriacHo HT1?

12. Yto Takoe CTaXXHPOBKa U Kak 0opMIIseTCs K Hel Jomyck?

13. Yrto Takoe mybmupoBaHue U Kak 0GOPMIISIETCS] K HEMY JTIOTYCK?

14. Kak mpoucXoauT aTTeCcTalus Ha TPYIITY JOIMYCKa MO 3JIEKTPOoOe30nacHoCTH?

15. Kakue TpeOoBaHUs MPEaBABIAIOTCA K NepcoHany npu caade Ha |l rpynmy
J0ITycKa 10 3JIeKTpoOe30nacHoCTH ?

16. Kakue TpeboBaHMs PEeABSIBISAIOTCS K NEpPCOHATY Ipu caade Ha |V rpynmy
JOTyCKa M0 JIEKTPOOE30MacHOCTH ?

17. Kakue TpeOoBaHUSI MPEeAbSBISAIOTCS K MEpCOHANy MpHU caade Ha V rpymnmy
JOTyCKa M0 JIEKTPOOE30macHOCTH ?

18. IlepeunciauTe BuABI NOPOBEPOK 3HAHMM HA TIPyNmy JOMYyCKa IO
AEeKTpOoOE30NaCHOCTH U JAWTE UM XapaKTePUCTHUKY.
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I'nmaBa 6 Oxpana Tpyaa npu BbINOJHEHHMH TeXHUYECKHX Mep ONPUSTHIA,
odecneYnBAKIIMX 0€30IACHOCTH PadoT B 3JIEKTPOYCTAHOBKAX

TexHuueckre MEpONpHUsITHS CIIOCOOCTBYIOT 00ECHeYnTh 0€30MacHOCTh paboT B
ANIEKTPOYCTAHOBKAX 3a CUET MPEJOTBpAIIECHUS OMACHBIX CUTYyalluid U BKJIIOYAIOT
CTPOrO ONpENETIECHHYIO MOCIIEI0BATEIbHOCTh JIEUCTBUI pabOTHUKA, HECOOIIOIEHHE
KOTOPBIX CO3/Ia€T YCJIOBHS JJISI MOPAXEHUS MEepPCOHAa ICKTPUYECKUM TOKOM IpHU
AKCIUTYaTallUuM JIEKTPOYCTAHOBOK.

[Ipu nmoaroroBke pabouero Mecta i 00ecreueH s 0€30MacHOCTH BHITIOJIHEHUS
paboT CcO CHSTHUEM HaMpsSHKEHUs JOJKHBI OBITh B OMNPENEICHHOM IOPSIKE
BBITIOJIHEHBI CJICTYIONINE TEXHUUECKUE MEPOTTPUSTHUS :

1) mpou3BeCTH HEOOXOAUMBIC OTKITIOUCHHS U (HIJIH) OTCOSTUHCHHMS,

2) TpUHATH MEpPHI, MPENIATCTBYIONUIME T0/1a4€ HAMPSHKEHUsT Ha MECTO PalboThI
BCJIEJICTBUE OIIMOOYHOTO WJIM CAaMOMPOU3BOJILHOTO BKIIFOYEHUS KOMMYTAIIMOHHBIX
anmaparos;

3) Ha mNpUBOJAX PYYHOrO M HaA KIOYAX JUCTAHIIMOHHOTO YIIPABIICHHS
KOMMYTAIIMOHHBIMM amliapaTaMy BBIBEIIATh 3allpelialoniue IUIaKaThl, HaIpumep,
«He BxirouaTts! PaGoTaror nmoany;

4) TpoBEpPHUTHh OTCYTCTBHEC HAINPSHKCHHS HA TOKOBEAYIIUX YacTAX, KOTOPBIC
JOJKHBI OBITh 3a3eMJICHBI ISl 3aIUTHI JIOJAEH OT TOPaXKEHUs SIECKTPUYECKUM
TOKOM;

5) yCTaHOBUTH MEPEHOCHOE 3a3eMJICHHE (BKIIIOUUTH 3a3€MIISIOLINE HOXKH), TIIE
OHM UMEIOTCS, a TIPU UX OTCYTCTBUU YCTAHOBUTH MEPEHOCHBIE 3a3€MJICHUS;

6) BBIBECUTh  yKa3aTelIbHBIM  IJIakaT  «3a3eMJIeHO», OrpaiuTh IMpU
HEOOXOUMOCTH paboyrie MecTa M OCTaBIIMECS IOJ HAMPSHKEHUEM TOKOBEHYIIHE
YaCTH, BBIBECUTDH MPEAYNPEKIAIONTUE U TPEANUCHIBAIOIINE TIaKaThl (Hanpumep, «He
Biie3aii! YoneT», «PabotaTh 3/1€Ch».

[Ipy AWCTaHIIMOHHOM YOpPABJICHUH KOMMYTAI[MOHHBIMU ammapaTaMyd U
3a3eMJISIONMMHA  HOXKaMH € aBTOMATHU3UPOBAHHOTO pabodero wmecra (APM)
ONEepaTUBHOrO M (WJIM) AUCHETYEPCKOrO0 IEepcoHana, HalpuMep, C MOHHUTOpa
KOMIIbIOTEPA, JOMYCKAETCA:

a) MPUHUMATH MEPBI, MPEMSATCTBYIONINE T0/1aue HANPSHKEHUS HA MECTO pabOoThI
BCJIEJICTBHE OIIMOOYHOIO WM CaMOIPOU3BOJIBLHOIO BKIIOYEHHS KOMMYTAIIMOHHBIX
anmaparoB, a TAaK)KE BBHIBEIITMBATH 3aMpeHAOIINe TJIaKaThl Ha MPUBOJBI PYYHOTO U Ha
KIFOYM JAUCTAHIIMOHHOTO YIPABICHHWS KOMMYTAIlMOHHBIMH allapaTaMyd Tociie
BKJIIOUEHUS 3a3€MIISIOIINX HOXKEH;

0) BBITIOJNHATH OTKIIOUYCHHE TPAHC(HOPMATOPOB HAMPSIKEHUS CO CTOPOHBI
HU3IIETO HAMPSKEHUS TTOCIIE€ BKIIOUEHUS 3a3€MIISIIOILIUX HOXKE.
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[Tpu moaroroBke paboyero MecTa JJisl BHIOJHEHUST pa0OT MO/ HANPsSXKEHUEM Ha
TOKOBEAYIIMX YaCTSAX JJIEKTPOYCTAHOBKU JOJKHBI OBITH BBIMOJHEHBI CIEAYIOIIHNE
TEXHUYECKUE MEPOTIPUSITHUS

1) m0OpuHATH MeEphl, MNPEMSITCTBYIONIUE TOBTOPHOMY BKIIOYEHHUIO MOJ
HaIpsDKEHUE OTKIIOUMBIIMXCS JEHCTBUEM 3alllUT AJIEKTPOYCTAHOBOK, Ha KOTOPBIX
BBITIOJTHSIOTCS] paOOTHI MO HAMPSHKEHUEM, TTIOCPEICTBOM JEHCTBUSI aBTOMATHYECKOTO
noBTopHoro BiitoueHus (AlIB) nnu aBToMmatrdeckoro BritoueHus pesepsa (ABP);

2) Ha TMpPUBOJIAX PYYHOro, HA KIOYAX JUCTAHIMOHHOTO YIpPaBJICHUS
KOMMYTAIIMOHHBIMM ~ amiapaTamMu JIOJDKHBI BbIBeCUTh, a B APM oT0Opa3uTs,
3anpenarnme miaKaThbl.

6.1 Oxpana Tpy/Ja NpHU BHINOJHEHNH OTKJIKYEHUH B 3JIEKTPOYCTAHOBKAX

[Tpu moaroToBKE paboyvero MecTa JOJKHBI OBITh OTKIIFOUCHBI:

1) TokoBeAyIIIE YaCTH, Ha KOTOPBIX OYAYT MPOU3BOJAUTHCS PAOOTHI;

2) HEOTPaXKJICHHBIC TOKOBEAYIIUE YacTH, K KOTOPHIM BO3MOXHO CIy4aiHOE
NpHOIMKCHUE JIFOJCH, MEXaHW3MOB M TOJBEMHBIX COOPY)KCHHH Ha pPacCTOSHUE
MEHee yKa3aHHOro B Tabsmiie 6.1;

3) menw ympaBiCHUS WM IHTAHHS TPUBOJOB, 3aKPBIT BO3IYX B CHCTEMax
yIpaBJIeHUs KOMMYTAIlMOHHBIMK allllapaTaMu, CHAT 3aBOJ C NPYXHH U TPY30B Y
IIPUBOJIOB BBIKJIIOYATEICH M pa3beIMHUTEIICH.

Tabmuma 6.1 — JlomycTuMble pacCTOSIHUS /1O TOKOBEAYIIMX YacTel
AIEKTPOYCTAHOBOK, HAXOIAIINXCS 1101 HAMPSHKEHUEM

Y 1 HanpsKenue Paccrosinue 1o TokoBEeRyIIMX YacTed, M
MO KOTOPBIM OHH’ OT JIFO/IEN U IPUMEHSAEMBIX O
HAXOJISATCS UHCTPYMEHTOB, IPUCTIOCOOJICHUN U Mamg 1}{, " MGI)[(aHI/IBMOB
BPEMEHHBIX OTPAKICHUN
PY no 1 xB He HopmupyeTtcs 1,0
BJI no 1 kB 0,6 1,0
6-35 kB 0,6 1,0
60-110 kB 1,0 1,5
150 kB 1,5 2,0
220 kB 2,0 2,5

[Ipu moaroroBke pabo4yero MecTa Ha paHee OTKIIOYEHHBIX TOKOBEAYIIHUX
4acTsAX, HEOOXOAMMO MPOBEPUTH BHIMOJIHEHUE YKA3aHHBIX BBIIIE MEPOIPUSATHIA.
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B snekrpoycranoBkax HampsbkeHueM Bboimie 1000 B ¢ kaxmoil CTOpOHBI, C
KOTOPOM BKJIFOUEHHMEM KOMMYTAIlMOHHOTO aIllllapaTa HE MCKIKYEHa [0Jada
HaIpsDKeHUsl Ha paboyee MECTO, TOJKEH ObITh BUAMMBINA pa3pbiB. BunuMblil pa3pbiB
paspemaercs CO3/11aBaTh OTKJIFOUEHUEM pa3bEeIUHUTEIEH, CHATUEM
MPENOXPAHUTENEH, OTKIIOYEHUEM OTACIUTENEH M  BBIKJIIOYATENEN HArpys3KH,
OTCOEAMHEHUEM WJIM CHATUEM LIWH U TIPOBOJOB.

B ciyyae oTCyTCTBUSI BUIMMOTO pa3pbiBa B KOMIUIEKTHBIX PACIPEACTUTEIbHBIX
YCTPOKCTBAX 3aBOJCKOTO M3TOTOBJIEHUS C BBIKATHBIMU JJIEMEHTAMH, a TaKXKe B
KOMIUIEKTHBIX  pPAaCIpENEIUTENIbHBIX YCTPOMCTBAX C  DJIETa30BOM  U30JALIUEN
HanpsbkeHneM 6 kKB u Bblme paspemiaercs (UKCAIMIO OTKIIOYEHHOTO IMOJIOKEHUS
KOMMYTallMOHHOTO  alapara MpOBEpATh IO  MEXaHHUYECKOMY  YKa3aTelto
rapaHTUPOBAHHOIO MOJIOKEHUSI KOHTAKTOB.

[Ipy AUCTAaHIMOHHOM  YIPABJICHUM KOMMYTAIMOHHBIMM anmapaTamMu H
3azeMiIroMMHA HOkaMu ¢ APM Bo BpeMs NpOW3BOACTBA MEPEKIIOYEHUN HE
JNOMYCKAeTCsd HaxXO0XKJICHHE IMepcoHajga B paclpeleIUTENbHbIX YCTPOWCTBAxX, B
KOTOPBIX HAXOASATCA JaHHbIE KOMMYTAIIMOHHBIE anmnapaThl U 3a3€MIISIOIINE HOXKU.

CuiioBbie  TpanchopMaToOpbl U TpaHCHOPMATOPHI HANPSIKEHUS, CBSI3aHHBIC C
BBIJICJICHHBIM JIJ1s1 pa0OT y4aCTKOM DJIEKTPOYCTAHOBKH, JIOJKHBI OBITh OTKIFOUYCHBI U
CXEMBbI UX pa300paHbl TAKKE CO CTOPOHBI APYTMX CBOMX OOMOTOK ISl UCKIHOUYEHUS
BO3MOKHOCTU 00paTHOM TpaHchopmaiuu.

IIpyn nuctanumoHHOM yrpaBieHUU ¢ APM KOMMyTallMOHHBIMH ammapaTamu U
3a3eMJISIFOIMMH HOKaMHU IIPU BBIBOJE B PEMOHT JIMHHUM JJIEKTPOIEPENauu, CEKIUU
(cuctemM) IMH  JIONYCKAaeTCS  BBINOJHATH  OTKIIOYEHUE  TpaHCPOPMATOPOB
HaIIpsDKEHUsST CO  CTOPOHBI HU3KOIO HAIPSDKEHUS II0CIE  3a3€MJICHUS]  JIMHUU
3JIEKTpoIepeaadym, CEKIU (CUCTEM) IIHH.

ITocne oOTKIIOYEHUs] BBIKIIOYATENIEH, pa3beAUHUTENCH (OTAENUTENe) u
BBIKJTIOYATENIE HArpy3kKd C pPYYHBIM VIPABICHHEM HEOOXOAMMO BH3YyalbHO
yOeIuThCS B UX OTKJIFOYEHUH M OTCYTCTBUH IIYHTUPYIOIIUX TIEPEMBIYEK.

[Ipy AUCTaHIMOHHOM  YIIPAaBJICHMM KOMMYTAILMOHHBIMM amnmnapaTamMu W
3azeMiiloMMUA  HOokamMu ¢ APM  mpoBepka TOJIOKEHHS] KOMMYTAllMOHHBIX
anmapaTtoB  (BBIKJIIOYaTeNed, pa3beAUHUTENEH) ©  3a3eMIIONIMX  HOXEH
npousBoauTcs 1o curHammzanuu APM. BusyanpHas mpoBepka (paKTHUYECKOTO
MOJIOKEHUSI KOMMYTAIIMOHHBIX alnapaToB M 3a3eMIIIONIMX HOXKEW TOJDKHA OBITh
BBIIIOJIHEHA IIOCJE OKOHYAaHMS BCETO KOMIUIEKCAa OIlepalril 1O MNPOU3BOJACTBY
OTKJIFOUEHUH HEMOCPEICTBEHHO HA MECTE YCTAHOBKM KOMMYTAIIMOHHBIX alnapaToB U
3a3€MJISIFOLIUX HOXKEH.

IIpu moaroroBke paboyero mMecrta B 3JIEKTPOYCTAHOBKAX HAMPSHKEHUEM BBIIIE
1000 B mis mpemoTBpamieHuss OIMIMOOYHOTO HJIM CAaMOMPOM3BOJIBHOTO BKIFOUCHUS
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KOMMYTAIlMOHHBIX annapaTroB, KOTOPBIMU IMOAAETCS HANPSKEHUE K MECTy paldoThl,
JOJIKHBI OBITh MPUHSATHI CIETYIOUIUE MEPBI:

a) Y pa3beIUHUTENECH, OTIEIUTENEH, BBIKIIOYATENICE Harpy3ku pydHbIe
NPUBOJBI B OTKJIIOUYEHHOM MOJOKEHUU JOJDKHBI OBITh 3alepThl KIOYOM HIH
CbEMHOM PYy4KOll (MexaHM4eCKui 3aMOK). B anekTpoycTaHoBKax HampspkeHuem 6 -
10 kB ¢ OAHOMOJMIOCHBIMM PA3bEIWHUTEISIMM BMECTO MEXAHMYECKOTO 3aMKa
JOMYCKAeTCs HaJIEBAaTh HA HOXKHU JUAIEKTPUUECKUE KOJIIAKH;

0) y pa3beauHuTeNed, yIpaBiIseMbIX ONEPATHUBHON IITAHTOM, CTAallMOHAPHBIE
OrpakJIeHUs TOJKHBI ObITh 3alI€PThl HA MEXAaHUYECKHUI 3aMOK;

B) y NPHUBOJOB KOMMYTAIIMOHHBIX allllapaToB, HMEIOIUX JIUCTAaHIMOHHOE
yIpaBiieHUE, JTOJDKHBI OBITh OTKIIIOUEHBI CHUJIOBBIC 1€MW W LIETIH YNpPaBIEHUs, a y
MHEBMAaTUYECKUX MPHUBOJIOB, KPOME TOrO, Ha MOJBOASIIEM TPYyOONPOBOAE CHKATOTO
BO3/yXa 3aJBUXKa JIOJDKHA OBITh 3aKpbiTa U 3alepTa Ha MEXaHWYECKH 3aMOK U
BBIMYIIEH CKAaTbld BO3/IyX, IPU 3TOM CITYCKHbIE KJIAMaHbl IOJKHBI OBITH OCTABJICHBI B
OTKPBITOM TOJIOKEHUU;

I) OpU OUCTAHIMOHHOM ympaBieHun ¢ APM, y npuBOIOB pa3zbeauHUTENEH
JOJIKHBI OBITh OTKIJIFOUEHBI CUJIOBBIE 1IETH, a KJII0Y BBIOOpa pexuma padoThl B mKady
yIpaBJieHUsl TEPEBE/ICH B MOJIOKEHHE «MECTHOE YIpPaBICHHE», IIKad yrpaBieHUs
Pa3bEeIMHUTENEM 3alUPACTCsl HA MEXAHWYECKHH 3aMOK. YKa3aHHbIE MEpPOIPHUATHS
BBITIOJTHSIOTCS TOCTIE 3a3€MIICHUSI JIMHUU AJIEKTpOIepeiaun 1 000py10BaHus;

1) Y TPY30BBIX U IPYKUHHBIX IPUBOAOB BKIOUAKOUIUN I'Py3 WM BKIIOYAOIIUE
NPYXUHBI TOJDKHBI OBITH IPUBEICHBI B HEpaObouee MOJI0KEHHE;

€) JIOJKHBI OBITh BBIBEIICHBI 3aMpenaloniie TIaKaThl.

B snexrpoycranoBkax HanpsbkeHrem 10 1000 B co Bcex TOKOBEIYyIIUX YacTew,
Ha KOTOPBIX OyJIeT MNpPOBOAUTHCS paboTa, HANPSHKCHHE JOKHO OBITH CHSTO
OTKJIFOYEHMEM KOMMYTAIIMOHHBIX alllapaToB ¢ PYYHBIM IIPUBOJIOM, a IIPU HAJIMYKU B
CXeMe IIpeloXpaHuTeNle - CcHaTtueM nociuenanux. llpu orcyrctBum B cxeme
npeloXpaHuTeNel MpeaoTBpalleHHE OIMMOOYHOTO0 BKIIIOUEHHS KOMMYTAIlMOHHBIX
amnmapaToB JIOJDKHO OBITh OOECIEUEHO 3allMpaHueM PYKOSTOK WJIM JBEPIbI IKada
yIIpaBIICHUS, 3aKpBITUEM KHOTIIOK, YCTAaHOBKOU MEXAY  KOHTaKTaMH
KOMMYTAllMOHHOTO amnmnapaTta M30JMPYIIHUX Hakiaagok. [Ipu cHATHUM Hanps KeHUs
KOMMYTAIIMOHHBIM ~annapaToM C JIUCTAHIIMOHHBIM YHOPABICHUEM HEOOXOAUMO
Pa30MKHYTh BTOPUYHYIO LIENb BKIFOYAKOMIEH KaTylIKu. [lepeunciieHHbie MEpBI MOTYT
ObITh 3aMEHEHBbl PACHIMHOBKOM WJIM OTCOEAMHEHHWEM Kalelns, MpPOBOAOB OT
KOMMYTallMOHHOTO ammapara Ju0o OT o00O0pyAOBaHHSA, HA KOTOPOM JOJIKHBI
MIPOBOJIUTHCS PAOOTHI.

Heo6xoammo BBIBECUTH 3alpeliarone miaKaThl.

OTKIIIOYEHHOE TMOJI0)KEHNE KOMMYTAIIMOHHBIX amapaToB HAMpPSKEHHEM 10
1000 B ¢ HemocTymHbIMM [UJII OCMOTpPa KOHTAaKTaMH OIPEIEISAETCs MPOBEPKOU
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OTCYTCTBH: HAIIPSXKCHHA HA UX 3aKUMax ar00 Ha OTXO/JAIIHX IINHAX, IIPOBOJdaX UIHU
3aKuMax O6OPYHOB3HHH, BKJIFOYa€MOIo 9TUMH KOMMYTAIIMOHHBIMHU allllapaTaMu.
HpOBepKy OTCYTCTBUA HAIIpsAKCHUA B KOMIUICKTHBIX  pPacCpCaAcInTCIbHBIX
YCTpOfICTBaX 3aBOJCKOI'O HU3TOTOBJICHUA AO0ITyCKacTCA IMPOU3BOAUTDH C
HCIIOJIb30BaHNEM BCTPOCHHBIX CTAlIMOHAPHBIX yKa3aTeH€ﬁ HaIIPsKCHUA.

6.2 BoiBemnMBaHue 3aNpeIA0NIUX IJIAKATOB

Ha npuBogax (pykosiTkax MpUBOJOB) KOMMYTAIIMOHHBIX allapaToB C PYyYHBIM
yrnpaBieHueM (BBIKJIIOYATENCH, OTHEIUTENeH, pa3beAUHUTENCH, pPyOUIIbLHUKOB,
aBTOMAaTOB) BO M30€XaHUE TMOJA4YM HAMpPSKEHUs Ha pabodee MECTO JOKHBI OBITh
BeiBemeHbl 1urakatel «He Bxiaroyars! PaOortaror mrogn». Y OJHOMOJFOCHBIX
pa3bEMHUTENECH IUIAKaThbl BBIBECIIMBAIOTCS HA MPUBOJE KaXIAOTro IOJd0ca, Y
pa3bEAMHUTENCH, YIPABISIEMbIX OINEPATUBHOM INTAHrOM Ha orpaxiaeHusx. Ha
3aJIBIJKKAX, 3aKpbhIBAIONIMX JOCTYN BO3JyXa B [HEBMAaTHYECKHUE MPHUBOJIbI
pasbenuHUTENEH, BhiBemmMBaeTcs muiakat «He otkpeiBaTh! PaGoraror mroam». Ha
npucoeuHeHusax HanpspbkeHrneM a0 1000 B, He uMeromMX KOMMYTaIIMOHHBIX
anmapatoB, Tutakat «He Bkmrouats! PabGoraroT nrogu» JOMKEH OBITH BBIBEIICH Y
CHATBIX MPEIOXPAHUTEIICH.

ITmakaTel JOMKHBI OBITh BBIBEIICHBI HA KIIFOYAaX M KHOIKAX JUCTAHIIMOHHOTO U
MECTHOTO YIIPaBJICHUSA, a TakKK€ Ha aBTOMATax WM Yy CHSTBIX HpeIoXpaHUTENeH
LENeil ymnpaBJieHUST W CWIOBBIX IENeM NWUTaHUS MNPUBOAOB KOMMYTAIIMOHHBIX
anmapartoB. [lpu paucTtaHnMOHHOM YympaBieHuM ¢ APM  KOMMYyTalMOHHBIMU
arnmaparaMyd M 3a3eMJISIIOIIMMHU HOXaMH JOMYCKaeTCs BBIBEHIMBATh Iuiakathl «He
BKJIOYaTh! PaboTraroT sroau» Tmocie 3a3eMJICHHMs] JIMHUW dJeKTpolepesadyud U
0o00Opy/IOBaHMS, a TaKXe AaHAJOTMYHBbIC IIJIaKaThl OE30MacHOCTH JOJDKHBI OBIThH
oTOOpakeHbl  psAAOM ¢ TpaduuecKUM  OOO3HAYEHHEM  COOTBETCTBYIOIIECTO
KOMMYTAIIMOHHOTO arnmapara Ha cxeme APM.

Ha npuBogax paszbeauHuTeNeH, KOTOPBIMU OTKJIIOYEHA JJISl BBITIOJIHEHUST padoT
BJI, KBJI unu KJI, BeiBemmuBaercsa oguH 1mnakat «He Bkirouats! PaboTa Ha auHUNY»
HE3aBHCHMO OT 4YHcia paboraromux Opuraa. Ilpw AUCTAaHIIMOHHOM YIPABICHUHU C
APM KOMMYTAIITMOHHBIMM almapaTaMd M 3a3eMJISIIONIMMHM HOXKaMH JOIMYyCKaeTCs
BhIBeIIMBaTh I1akat «He BkmrouaTs! PaboTa Ha JMHUMY TTOCIE 3a3€MIICHUS JIMHUHN
3JIEKTPOIIEpEaayH.

[Ipn OUCTaHIIMOHHOM YIpPaBIE€HUH KOMMYTAIIMOHHBIMHU anmapatamu ¢ APM
3HaK 3ampemaromiero rrakara «He Brmrouats! PaGora Ha nuHUU!» H0KEH OBITH
oroOpaxkeH B APM nucneTdepcKoro WM OINEPAaTHBHOTO TIEPCOHAIA, B YbEM
ynpaBienun Haxoautca BJI, KBJI wiu KJI, a Takke B APM omnepaTuBHOro
MepcoHala O00BEKTa JJEKTPOIHEPTeTUKM Ha CXEME PSAJOM C  CHMBOJIOM
Pa3bEeAUMHUATENS, KOTOPBHIM IMOJAETCS HAMPSIKCHUE HA JIMHUKO 3JeKTpornepenadn. [Ipu
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OTCYTCTBUU Pa3beAUHUTENEN HA JIMHUAX AJEKTponepenadn Hanpstkenuem 1o 1000 B
JoIycKaeTcs BbIBeIIMBATh iakat «He Bkitovars! Pabota Ha nuHuu!» Ha nmpuBoaax
WM KJIIOYax YIPABICHHS KOMMYTAlMOHHBIM AallllapaToM B 3aBUCUMOCTH OT €ro
KOHCTPYKTHUBHOTO UCIIOJTHEHHS.

[InakaT BBIBEIIMBAETCA M CHUMAETCS IO KOMAHJAE JAMCHETYEPCKOTO WIIN
omepaTuBHOro nepconana. Ilepen ormader komanael Ha cHiTue Iurakarta «He
BKJIto4aTh! PaboTa Ha TMHUUK!» NHUCTIETYEPCKUIA WIIM ONEPATUBHBIN EPCOHAN, B UbeM
ynpasinenun Haxogutcs BJI, KBJI wnu KJI, nomkeH moiayyuTh OT paOOTHHKA W3
YuClia ONEPaTUBHOTO MEPCOHANIA, BHIJAIOUIETO pa3pellieHne Ha MOAr0TOBKY paboyero
MeCTa M Ha JIONyCK, MOJATBEPKICHHE 00 OKOHYAaHUHU PabOT U yJajdeHUH BceX Opuras ¢
pabouero mecra.

[Ipu BbIMOMHEHUH pabOT MOJ HAMPSKEHUEM, HA MPUBOAAX PYYHOTO U KIIIHOYAX
JUCTAHLIIMOHHOTO  YIPAaBJICHWS KOMMYTAIIMOHHBIX  allllapaToOB, BbIBEIIMBACTCS
3anpentatonuil iakat «Padora non HanpsibkeHueM. [IoBTopHO He BKIOYaTh!».

[Ipy OUCTaHIIMOHHOM YIpPaBJIE€HWH KOMMYTAIIMOHHbIMU anmnapatamu ¢ APM
3HaK 3ampeniatoniero rakara «Pabora mox Hanpsbkenuem. [loBTopHO He
BKJIIOUaTh!» J0KEeH ObITh 0TOOpakeH B APM nucneruepckoro uiau onepaTuBHOTO
nepcoHaia, a Takxke B APM ornepaTuBHOTO nepcoHana oObeKTa 3IEKTPOIHEPTETUKHU
Ha CXEME PSAJOM C CHUMBOJIOM BBIKJIIOUYATEJNs, KOTOPBIM IOAAETCS HAINpPSKEHUE Ha
JIMHUIO 3JIEKTPOIEPEIaUu.

[InakaT BBIBEIIMBAETCS M CHUMAETCS IO KOMAaHJAE AMCHETYEPCKOTO WIIN
OIIEPAaTUBHOTO MEepCcoHala, B ubeM yrnpasieHuu Haxoautces BJI, KBJI wnu KJI. Tlepen
oTayeil KoMaHIpl Ha cHsATHE Iakata «Pabora moj HampsikeHueM. [loBTopHO He
BKJIFOYATh!» JUCIETUYEPCKUI WIIM OINEpPAaTHUBHBIA MEPCOHAN JOJHKEH MOJYYUTh OT
paboTHHMKA W3 4YHKCIa OMNEPAaTHMBHOTO IIEPCOHANIA, BBIJAIOIIETO pa3pelieHue Ha
MOJITOTOBKY pabodvero Mecrta M Ha JONMYyCK, MOJITBEPKIEeHUE 00 OKOHYaHUHM paboT U
yIaJICHHH BCeX Opuraj ¢ pabouero mecra.

6.3 Oxpana Tpyaa npu npoBepke OTCyTCTBHS HANPSIZKEHUS

[IpoBepsATh OTCYTCTBHE HANPSDKEHHS] HEOOXOAMMO YyKa3zaTeleM HamlpsKeHUs,
UCIIPAaBHOCTh KOTOPOTO TIEpPe] TMPUMEHEHHEM JIOJDKHA OBITh YCTaHOBIICHA C
MOMOIIbIO TPETHA3HAYCHHBIX I OTOW IENW CIeNUaIbHBIX MPUOOPOB WM
MpPUOTMKEHUEM K TOKOBEIYIIMM YacTsIM, HAXOMSIIUMCS TOJA HampsbkeHuem. B
ANEKTpOyCTaHOBKaxX HampspbkeHueM Beiie 1000 B monb3oBaThes  ykazareliem
HalpsDKeHWsT HEOOXOIMMO B JMAJIEKTPUYECKUX MepyaTkax. B KOMIUIEKTHBIX
pacrpeeauTeNbHbIX YCTPOUCTBAX 3aBOACKOIO H3rOTOBIEHUS (B TOM YHCIE C
3al0JIHEHHEM 3JIera3oM) MpPOBEpKa OTCYTCTBUSI HAIPSIKEHHUS] TMPOU3ZBOAMUTCS C
MCIIOJIb30BaHUEM BCTPOCHHBIX CTAllMOHAPHBIX YKa3aTelel HAMPSKEHUS.
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B snextpoyctaHoBkax HampsbkeHHeM 35 KB m Bbie 11 npoBEpKU OTCYTCTBUS
HaIIpSDKEHHUST MOJKHO IIOJIB30BAaThCS M3OJUPYIOIIEH IITAaHIOW, IIPUKAcasiCh €ro
HECKOJIBKO pa3 K TOKOBEAYIIMM 4YacTaM. [Ipu3HakoM OTCYTCTBUSA HaNpsKEHUS
SABJSICTCS OTCYTCTBME MCKPEHUS U NOTpeckuBaHus. Ha OgHOUENHBIX BO3AYIIHBIX
nuHusAX HanpsbkeHueM 330 kB W Bblllle TOCTAaTOYHBIM TPU3HAKOM OTCYTCTBUS
HaNpsHKEHUS SIBIISIETCA OTCYTCTBUE KOPOHUPOBAHUSA.

[Ipy AUCTAaHIMOHHOM  YIPABJICHUH KOMMYTAIMOHHBIMM anmapaTamMu H
3a3eMIISIIOIIMMH HOkamu ¢ APM nonmyckaeTcsi mpoBEpKY OTCYTCTBUS HAIPSIKEHHS,
MPOU3BOAUMYIO TIEpE]l BKIIOUCHUEM 3a3EMIISIOIIMX HOKEH, BBINOJHATH BBIBEPKOU
CXeMbl, OTOOpaxkaemMol Ha MoHHTOpe APM, npu HamM4uM COOTBETCTBYIOLIEH
OTIEPAaTUBHON OJOKUPOBKH Ha OOBEKTE DJCKTPOIHEPIeTUKHU U (WJIM) MPOrpaMMHOMN
(Jtormdeckoi) onepaTuBHON OJIOKUPOBKH.

B pacnpeaenuTenbHOM  YCTPOWCTBE MPOBEPSTh OTCYTCTBHE HAIPSIKEHUSA
paspeniaeTcsi 0OJJHOMY paOOTHHUKY M3 4YMCJIa ONEPATHMBHOrO MEPCOHANA, UMEIOLIEMY
rpynny IV mo »nekTpo6e30nacHOCTH B AJIEKTPOYCTAHOBKAX HANPSKEHHEM BBIIIE
1000 B, u umeromemy rpymnmy Il mo 3mexTpoOe30macHOCTH B AJIEKTPOYCTAHOBKAX
HanpspkeHuem 10 1000 B. Ha Bo3ayiiHOM JTMHUY MPOBEPKY OTCYTCTBUS HANIPSIHKEHUS
JIOJDKHBI  BBITIONHATH JBa paboTHuka: Ha BJI Hampsikenuem Beime 1000 B -
pabotHuku, wumeromue Ttpynnel IV wu Il mo »snektpobezomacHocTn, Ha BIJI
HampspkenuemM 1o 1000 B - pabGotHuku, wumeromme rpynmy I mo
AIEKTPOOE30MaCHOCTH.

[IpoBepsATh OTCYTCTBHE HANPSIKEHUSI BBIBEPKOM CXEMBI B HATYPE pa3peIiaeTcs:

1) B OTKpPHITOM pacHpeAesUTeIbHOM YCTPOMCTBE M Ha KOMIUIEKTHOMU
TpaHC(POPMATOPHON MOACTAHIIMU HAPY>KHOM YCTAaHOBKHM, a TaKXKe Ha BO3JYIIHOU
JUHAUA TIpU TyMaHe, [OXIE, CHEromaJe B CJIy4yae OTCYTCTBUS CIEUUAJIbHBIX
yKa3aTeen HalpsiKEeHUs,

2) B OTKPBITOM paclpeaeIuTeIbHOM YCTPONUCTBE U HA ABYXIEMHBIX BO3AYIIHBIX
nuHUAX HanpspbkeHrueM 330 kB u Beie.

IIpu BeIBEpKE CXEMBI B HATYpPE OTCYTCTBUE HANPSIKEHUS HA BBOJAX BO3AYLIHOW
U KaOenpHOW JMHUW TOATBEP)KIACTCS ICKYPHBIM, B OIEPATHBHOM YIPABICHUU
KOTOPOT'0 HaxOAATCs JMHHHU. BpIBEpKa BO3AYIIHOM JIMHUM B HATYpE 3aKIIOYACTCS B
MPOBEpPKE HAIPABJICHHUS W BHEIIHUX MPU3HAKOB JMHUH, a Takke 00O3HAYCHHWI Ha
Omnopax, KOTOpPbIE [JOJKHBI COOTBETCTBOBATH JUCIIETYEPCKHMM HAWUMEHOBAHUSAM
JIMHHM.

Ha Bo3aymiHOM JTMHUY TPU NOABECKE MPOBOJAOB HA PA3HBIX YPOBHAX MPOBEPSTH
OTCYTCTBHE HANPSIKCHUS yKa3aTeJleM WM IITAHTOM W YCTAaHABJIMBATH 3a3€MIICHUE
CIENYET CHU3Y-BBEPX, HAUNHAS C HWKHETO NMPOBOJA. [Ipy ropu3oHTANIBHOM MMOJIBECKE
MPOBEPKY HY>KHO HAUMHATH ¢ ONM>KaIIero npoBoja.
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B snextpoycranoBkax HamnpsbkeHueM 10 1000 B ¢ 3a3eMIIeHHON HEUTPAIIBIO IPH
MPUMEHEHHUH JBYXITOIOCHOTO YKa3aTess MPOBEPATh OTCYTCTBUE HAMPSIKEHUS HYKHO
Kak Mexay (azamu, Tak U MEXAy Kaxaol ¢a3oil U 3a3eMIICHHBIM KOPIIyCOM
o0Opy/loBaHMS WJIM  3al[UTHBIM  MPOBOJHUKOM. Pa3zpemraercss npuUMEHSTH
MpeIBapUTEIBHO MIPOBEPEHHBIN BOJIBTMETD. 3anpeeHo MIOJIb30BATHCS
KOHTPOJIbHBIMU JIAMIIAMH.

VYcTpolicTBa, CUTHANM3HUpYIOUME 00 OTKIIOYEHHOM TMOJOKEHUU anmnapara,
OJIOKMPYIOIINE YCTPOUCTBA, MOCTOSHHO BKJIFOYEHHBIE BOJBTMETPHI SIBISIOTCS TOJIBKO
JTOTIOJTHUTENIBHBIMU CPEICTBAMHU, IMOJITBEPKAAIOIIMMUA OTCYTCTBUE HAMPSIKEHUS, U Ha
OCHOBAHUU WX MOKAa3aHUN HEJb3s JIeNIaTh 3aKII0OUEeHHE 00 OTCYTCTBUM HAIIPSIKEHUSI.

6.4 Oxpana Tpy/Ja Npu YCTAHOBKE 3a3eMJICHU I

VYcranaBnuBaTh  3a3eMJIGHMsI HAa  TOKOBEIYIME  YacTH  HEOOXOJIUMO
HEIMOCPEJACTBEHHO TOCJIE MPOBEPKU OTCYTCTBUS HATPSHKCHUS.

ITepeHocHoe 3a3eMJIEHHME CHaudajla HY>XHO MPUCOCIMHUTH K 3a3eMIIAIOLIEMY
YCTPOUCTBY, a 3aTeM, MOCJIe MPOBEPKH OTCYTCTBHS HAIPSOIKEHUS, YCTAHOBUTH Ha
ToKOBenyiue dactu. CHUMATh NMEPEHOCHOE 3a3eMJICHHE HEOOXOIUMO B OOpaTHOM
MOCJIEIOBATEIbHOCTH: CHAadajla CHATh €ro ¢ TOKOBEAYIIMX 4YacTed, a 3aTeMm
OTCOEJIMHHUTH OT 3a3€MIISIFOLLET0 YCTPOIMCTBA.

VYcraHOBKa M CHSTUE TIEPEHOCHBIX 3a3€MJIEHMM B  AJIEKTPOYCTAaHOBKAaX
HanpsikeHreM Beilie 1000 B qoyKHBI BBITOTHATHCA B AUIEKTPUUYECKHUX MEpUYATKaX C
OPUMEHEHHEM  U30JUPYIOUIEH IITAaHTW. 3akpeIulsiTh 3aKUMbl  IEPEHOCHBIX
3a3€MJICHUN CJIEAYET ATOU K€ IITAHTOM.

3anpemiaercss NP YCTAHOBKE, CHSATUU [EPEHOCHOTO 3a3€MJICHUS WIH
BBIMIOJTHEHUsI PAa0OThl KacaThbCs MPOBOMAIIMX YaCTEH 3a3eMIICHHA. 3ampeniaeTcs
NOJIb30BAaThCsl JJISI 3a3€MJICHUSI MPOBOAHUKAMH, HE MPEAHA3HAUYCHHBIMHU MJI1 3TOMU
LENH.

B nsnekrtpoycranoBkax HampspbkeHueM Bbilie 1000 B 3a3eMiaThCs  JOJDKHBI
TOKOBEAYIINE YacTH BceX (a3 (TOJTF0COB) OTKIIOUEHHOTO ISl pabOT ydacTKa cO BCEX
CTOPOH, OTKYJa MOIa€TCs HAMPSIKEHHE, 32 UCKIFOUEHUEM OTKIIFOUEHHBIX JJIsi paOOoThI
COOPHBIX IIUH PACTIPEICTUTEIBHBIX YCTPOMCTB, HA KOTOPHIE JOCTATOYHO YCTAHOBUTH
OJTHO 3a3€MJICHUE.

[Tpu paboTax Ha OTKIIOYEHHOM JIMHEWHOM pa3beJIMHHUTEIE HA MPOBO/IA CITYCKOB
CO CTOPOHBI BO3IYUIHOM JIMHUM HE3aBUCHUMO OT HAJIMYHUS 3a3€MIISIIOIIMX HOXKEW Ha
pa3beIMHUTENE JOKHO OBbITh YCTAHOBJEHO JOMOJHUTEIBHOE 3a3€MIICHHE, HE
HapylaeMoe Npyu MAaHUMYJISIIUAX C PA3bEeIUHUTEIIEM.

3a3eMIICHHBIC TOKOBEMYIINE YACTH JIOJDKHBI OBITh OTIEICHBI OT TOKOBEMYIIUX
yacTed, HaxXOMSIIUXCS TMOJ HANpsKEHUEM, BUIUMBIM pPa3pbIBOM. Y CTAHOBIICHHbBIC
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3a3eMJIEHUS MOTYT OBITb OTAENEHbl OT TOKOBEOYIIMX YacTed, Ha KOTOPBIX
HEIIOCPENCTBEHHO BEJIETCA pabora, OTKJIFOYEHHBIMH BBIKJTIOUATENSIMH,
Pa3bEAMHUTENSIMHA, OTICIUTEISIMA WM  BBIKIIOYATEIAMUA HArPy3KHA, CHSTHIMHU
NPEIOXPAHUTENIAMHU, JEMOHTUPOBAHHBIMU IIMHAMHU WJIM TPOBOJAMH, BBIKATHBIMU
3JIEMEHTAaMH KOMIUIEKTHBIX YCTPOMCTB.

HenocpenctBenHo Ha paboyeM MecTe 3a3eMJICHHE Ha TOKOBEIYIIHME YacTu
JOTIOTHUTENBHO JAOHKHO OBITh YCTAHOBJIEHO B T€X CydYasiX, KOrJa 3TH YacTU MOTYT
OKa3aTbCid IMOJ HaBEJACHHBIM  HampsDkeHWeM  (moreHuuaiom). IlepeHocHbie
3a3€MJICHHS CIIENYET MPUCOEIUHATh K TOKOBEAYIIMM YacTSAM M K 3a3€MISIOLIEMY
YCTPOWCTBY B MECTaX, OUUILEHHBIX OT KPACKH.

B anexrpoycranoBkax HampsbkeHueM g0 1000 B mpu paGotax Ha cOOpHBIX
MIMHAX PACTPEIEIUTENbHOTO YCTPOICTBA, IIMTOB, COOPOK HANpsXKEHHWE C IIHUH
JOJDKHO OBITh CHSATO M IIMHBI (32 HMCKIIOYEHHEM IIIUH, BBITIOJHEHHBIX
U30JIMPOBAHHBIM TPOBOJAOM) JIOJDKHBI OBITh 3a3emiieHbl. HeoOXoauMocTe U
BO3MOKHOCTh 3a3€MJICHUS NPHUCOCIMHEHUN 3TUX PaCHpPENEIUTENbHBIX YCTPOMCTB,
IIMTOB, COOPOK M TOJKIIOYEHHOI0 K HUM OOOpYAOBAHUS ONpENENseT BbIAAIONINN
HapsA-I0IYCK, paCHOps)KEHHE.

Paspemaercss BpeMEHHOE CHATHE 3a3€MJICHUH, YCTAHOBJIEHHBIX MIPU MOATOTOBKE
pabouyero Mecra, €clid 3TO TpeOyeTcs MO XapakTepy BBIMOJHAEMBIX padoT
(HampuMep, HU3MEpPEHHE CONPOTUBJICHUS M30JAIMH). BpeMeHHoe CHATHE U
MOBTOPHYIO YCTAHOBKY 3a3€MJICHUI BBIMOJIHSIIOT OMEPATUBHBINA MEPCOHAT JTUOO IO
yKa3aHUIO pabOTHUKA, BBIJAIOIIETO HAPAI-IOMYCK, TMPOU3BOJUTENHL  pPadoT.
Pazpemienne Ha BpEMEHHOE CHSTHE 3a3€MJICHUN, a Tak)K€ Ha BBIIIOJIHEHUE 3THUX
orepanuii MpoOU3BOIUTENEM PabOT NOKHO OBITh BHECEHO B CTPOKY Hapsiaa-A0IycKa
«OTnenpHBIE YKa3aHUS» C 3aHCBhI0 O TOM, TJI€ W JJIsl KaKOW LU JOJIKHBI OBITh
CHSTBI 3a3€MJICHUS.

B snexrtpoycTaHOBKax, B KOTOPBIX YCTAaHOBKAa 3a3€MJICHHMS OIAcHa WIIU
HEBO3MOKHA (HApPUMEP, B HEKOTOPBIX PAaCHPEACIIUTEIbHBIX SIUKAX, KOMIUIEKTHBIX
pacipeeTuTeNbHBIX YCTPOUCTB OTAENBHBIX THUIOB, COOpKax C BEPTUKAIbHBIM
pacnosiokeHreM (¢a3z), J0HKHBI ObITh HCTIOJIB30BAHBI JOTIOTHUTEIILHBIC MEPOTIPUSITHS
no obecrneyeHnto 6e30MacHOCTH padboT, BKIIOYAIOIINE YCTAHOBKY JUAJIEKTPHUUECKHUX
KOJITIAKOB HAa HOKU Pa3beIMHUTENCH, PyOMIBHIUKOB TUAICKTPHUUECKUX HAKIAIOK WIIH
OTCOEIMHEHUE MPOBOJOB, Kabeneil u muH. [lepeueHb TakuxX 3JIEKTPOYCTAaHOBOK
YTBEP)KIIA€TCA PYKOBOJUTENIIEM OpPraHU3aIMU WM PYKOBOJIUTEIEM 00OCOOJICHHOTO
MO/Ipa3/IeJICHUs U JJOBOJUTCS 10 CBEICHHS pAOOTHHKOB.

B asnekrpoycranoBkax HanpspkeHuem Ao 1000 B omepaunm mo ycTaHOBKE H
CHATHUIO 3a3€MJICHUM pa3peliaeTcsi BBIMOIHATH OJHOMY PAOOTHHUKY, HUMEIOLIEMY
rpynny III, w3 4uwmcna onepatuBHOrO mnepcoHana. B anexkTpoycTaHOBKax
Hanpsbkenrem Beiie 1000 B ycTaHaBiMBaTh NEPEHOCHBIC 3a3€MJICHUST JOKHBI J1BA
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paboTHUKA: oauH - uMeronui rpynmy IV mo anektpobe3omacHocTu (M3 yucia
ONEpaTUBHOIO  MepcoHana), Apyrod -  wumeroud  rpynny Il mo
anekTpobe3onacHocTu. PabotHuk ¢ rpynmy Il mo »1aekTpo6e30macHOCTH MOXKET
OBITH M3 YKCJIa PEMOHTHOTO NEpCOHata, a IPHU BBIMOJIHEHUU padoOT MO 3a3€MJICHUIO
MPUCOEAMHEHUN TOTpeduTenei - w3 mnepcoHana mnoTpeduteneir. Ha ymameHHBIX
MOJCTAHIUAX O PA3PEUIEHUIO0 aIMUHACTPATUBHO-TEXHUYECKOTO WIIM ONEPATUBHOTO
MepcoHaja MpU YCTaHOBKE 3a3eMJICHMH B OCHOBHOM cxeMme paspelaercs padora
BTOpOro pabotHuka, uMmeromiero rpynmy III mo snexkrpobe3omacHocTH, W3 4YHca
nepcoHana norpeduteneil. BkirouaTh cTalMOHApHBIE 3a3€MIISIONIME HOXKU HMEET
OpaBo OJWH PaOOTHUK, UMerouuil rpynmy IV mo snekTpob6e3onacHOCTH, U3 Yucia
ONEPATUBHOTO NepcoHana. OTKI0YATh 3a3€MIIIONIUME HOKU U CHUMATh MIEPEHOCHBIE
3a3eMJICHUS] €IMHOJIMYHO HKMEeT NpaBo pPaOOTHUK U3 YHCIA ONEpPaTUBHOIO
nepconana, umeromui rpynmy II1.

Boznymineie nuaun HanpspkeHueM Boiiie 1000 B momxHBI OBITH 3a3€MIJIEHBI BO
BCEX PACIpEICIUTEIbHBIX YCTPOMCTBAX U Y CEKIIMOHUPYIOMIMX KOMMYTAIIMOHHBIX
anmaparos, I'/le OTKJIIOYeHa JuHusA. Pa3zpemaercs:

a) BO3IYIIHYIO JUHHUIO HampspkeHueMm 35 KB u BbIlIe ¢ OTBETBICHUAMH HE
3a3eMJIATh Ha TMOJCTAaHIUSIX, TMOJKIIOUCHHBIX K 3TUM OTBETBJICHUSIM, MPHU YCIOBHH,
YTO BO3/YIIHAs JMHUM 3a3€MJIEHa C JIByX CTOPOH, a Ha ATUX MOACTAHLMAIX
3a3€MJICHHS YCTAHOBJICHBI 33 OTKJIFOUECHHBIMU JIMHEHHBIMU Pa3beIUHUTEIISIMU;

0) BO3AYIIHYIO JIMHUIO HampsbkeHuem 6 - 20 kB 3a3emisiTh TONBKO B OJIHOM
pacnpenenuTeNIbHOM YCTPOMCTBE WIIM Y OJIHOTO CEKIIMOHMPYIOUIETO ammapara Juoo
Ha Omwxalmell K pachnpeeuTeNbHOMY YCTPOWCTBY WM CEKIIMOHHUPYIOIEMY
anmapaty omnope. B ocTanbHBIX paclnpeneauTeNbHbIX YCTPONCTBAX  3TOrO
HAIPSKEHUS M Yy CEKLIMOHUPYIOIINUX allapaTroB, I€ BO3AYILIHASA JIMHUS OTKJIIOYEHA,
paspemiaeTcsi ee He 3a3eMJISITh MPH YCIOBUHU, YTO Ha BO3IYIIHOW JIMHUM OyAyT
YCTAHOBJICHBI 3a3€MJICHUS MEXIy pabOYyMM MECTOM M 3TUM paclpeeauTeIbHbIM
YCTPOMCTBOM WJIM CEKIMOHUPYIOIIMMM annaparamMmu. Ha BO3IylmIHOW JIMHHM
yKa3aHHbIE 3a3€MJICHUSl  CJIEyET yCTaHaBIMBAaTh Ha ONOpaX, HUMEIOIIMNX
3azemiigtoniue ycrtpoiictBa. Ha Bo3mymHoN nuHum HampsibkeHuem g0 1000 B
JI0OCTaTOYHO YCTAaHOBUTH 3a3€MJICHHUE TOJILKO Ha paboueM MecTe.

JIOTIOMHUTENBHO K 3a3eMJICHUSAM Ha paboueM MecTe KaKIIOW OpUrajbl JOJDKHBI
OBITH 3a3€MJICHBI MPOBOJAA Bcex (a3, a mpH HEOOXOAMMOCTH M TPO303aIIUTHHIC
Tpochl. IIpr MOHTa)ke MPOBOJOB B aHKEPHOM IIPOJIETE, & TAKIKE ITOCIE COCIUHEHHUS
MeTeb Ha AaHKEPHBIX OIMOpaX CMOHTHPOBAHHOTO Yy4YacTKa BO3AYIIHOW JIMHUU
MpoBojia (TPOCHI) JOJDKHBI OBITH 3a3€MJICHBI Ha HAayaJIbHOM aHKEPHOW OIMOpe W Ha
OJIHOW M3 KOHEYHBIX MPOMEXKYTOUHBIX OMOp (Mepea KOHEYHON aHKEpHOW OMOpom).
He pa3pemaercs 3a3emisiTb MpoBojAa (TPOCh) HAa KOHEUHOM AHKEPHOM Omope
CMOHTUPOBAaHHOIO AaHKEPHOI'O TPOJieTa, a TakKe CMOHTHUPOBAHHOTO Y4acTKa
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BO3JYIIHON JIMHUM BO M30€XaHUE TMEpexojia MOTEHIMada OT T'PO30BBIX Pa3psoB U
JIPYTUX NEPEeHANPSKEHUN ¢ MPOBOJOB (TPOCOB) TOTOBOTO y4acTKa BO3IYIITHOM JIMHUU
Ha CIEAYIOIIUN €€ y4acTOK. Ha BO3QylmHOW JIMHUU C PACIICIUICHHBIMU MPOBOJAMU
paspeiiaercsi B Kaxaou ¢asze 3a3eMisiTh TOJBKO OJMH MPOBOJA, a MPU HAIUYUU
M30JMPYIOLIMX PACIOPOK 3a3eMJIISTh TpebyeTcs Bce npoBoja ¢as3sl. Ha ogHOLENHBIX
BO3JYIIHBIX JIMHUSAX 3a3eMJICHHE Ha paOOYMX MecTax He0OXO0UMO yCTaHABIMBATh Ha
orope, Ha KOTOpo#l Benercs paboTa, WM Ha coceaHeil. Paspeiaercs ycTaHOBKa
3a3eMJICHUIl C JBYX CTOpPOH YYacTKa BO3JYyIIHOM JMHUU, Ha KOTOPOM paboTaer
Opuraja, mpu yCJIOBUH, UTO PACCTOSIHUE MEXK]TY 3a3€MJICHUSMU HE TIPEBBIIIACT 2 KM.

[Ipu pabotax Ha HM30JUPOBAHHOM OT OMOPHI MOJTHUE3AIIUTHOM TPOCE WU Ha
KOHCTPYKIIMHM OTIOPHI, KOTJia TpeOyeTcsl MpUOIMKEHHE K 3TOMY TPOCY Ha PacCTOsIHUE
MeHee | M, Tpoc AojkeH ObITh 3a3eMIIeH. 3a3eMJIEHHWE HY)KHO YCTaHABIUBATh B
CTOpPOHY TMpOJETa, B KOTOPOM TpOC H30JIMPOBAaH, WIM B MPOJETE HA MECTE
npoBeaeHUss paboT. OTCOEAUHATh W TNPUCOSAUHATH 3a3eMIISIONIUNA  CIYCK K
IpPO303alIUTHOMY  TpPOCY, HM30JUMPOBAaHHOMY OT 3€MJM, CJEAyeT IIOCJe
IpPEeABAPUTENBHOTO 3a3eMJIEHHS Tpoca. Eciau Ha 3TOM Tpoce MpeayCMOTpEHA IJIaBKa
rojiojiesia, mepesi HayajaoM paboThl TPOC AOHKEH ObITh OTKIIOYEH M 3a3€MJIEH C TeX
CTOpPOH, OTKY/Ia Ha HET0 MOKET OBITh MOJAAHO HAIPSIKEHUE.

ITepeHocHbIE 3a3eMIIEHUS CIEAYET MPUCOCIUHATh HA METAINIMYECKUX OMOpax - K
UX DJEMEHTaM, Ha J>KeJIe300€TOHHBIX M JEPEBSHHBIX OMOpax C 3a3eMIISIIOIIUMU
CIyCKaMHu - K ATHUM CIIyCKaMm IIOCJie€ TPOBEpPKH UX IenocTu. Ha skene300eTOHHBIX
omopax, HE UMEKIIIMX 3a3€MJSIOINIUX CITYCKOB, pa3pellaercss MPUCOEIUHSATD
3a3eMJICHHS K TpaBepcaM M APYTMM METAIUIMYECKUM BJIEMEHTAM ONOPbI, NUMEIOUIUM
KOHTAKT C 3a3€MJISIFOIINM YCTPOHCTBOM.

B anexktpocetsax HanpspkeHuem 1o 1000 B ¢ 3a3emiieHHON HEHTpasibio IMpU
HaJIM4YUM MOBTOPHOTO 3a3€MJICHHSI HYJIEBOT'O MPOBOJA Pa3pEIIACTCS MPUCOEAUHSATH
NIEPEHOCHBIE 3a3€MJICHUSI K ATOMY HYJIEBOMY IMpoBoAYy. Mecra MNpuCOEAUHEHUS
NEPEHOCHBIX 3a3€MJICHMH K 3a3€MJISIOIIMM MPOBOJHHUKAM WM K KOHCTPYKLHSIM
JOJKHBI OBITH OYMINEHBI OT Kpacku. IlepeHocHoe 3a3emiieHne Ha pabodyem MmecTte
paspeliaercsi IPUCOCAUHITh K 3a3€MIUTENIO0, TOIPYKEHHOMY BEPTUKAIBHO B TPYHT,
He MeHee yeM Ha 0,5 M. 3ampenieHa yCTaHOBKA 3a3€MJIMTENIEH B CIy4dailHble HABaJbl
IpyHTA.

Ha Bo3aymHoit nuann HanpstkeHuem 10 1000 B mpu pabotax, BBITONTHIEMBIX C
Ormop JMOO0 C TEJNECKOMMYECKONW BBIIMIKKM 0€3 HW30JIMPYIOIIETO 3BEHA, 3a3€MJICHUE
JIOJKHO OBITh YCTAHOBJIEHO KaK Ha MPOBOJIa PEMOHTHPYEMOM JIMHHUM, TaK U Ha BCE
MOJBEIIEHHBIE HA 3TUX ONOpax MpoOBOJA.

Ha BO3AylIHBIX JTUHUAX, OTKIIOUYEHHBIX [l PEMOHTA, YCTAaHABIUBATh, & 3aTEM
CHAMaThb IIEPEHOCHBIE 3a3€MJICHUS M BKIKOYaTh HMEKIIMECS HA  OIopax
3a3eMJISIIOIME HOXKU JOJKHBI pa0OTHUKH U3 YMCIIA ONEPAaTUBHOTO MEPCOHAJA: OJIUH,
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uMmeronuit  rpynny IV mo snektpobe3onacHOCTH (Ha  BO3AYUIHOM — JIUHUU
Hanpspkenuem Bbimie 1000 B) wunm rpynny III mo snekrtpobe3omacHoctu (Ha
BO3JYIIHOM JuHMM HampspbkeHueM a0 1000 B), Bropoit - umeromuii rpynny Il mo
anekTpobe3onacHocTH.  Pazpemiaercs  MCHONBb30BaHME  BTOPOro  pabOTHUKA,
umetotero rpymnmy II no anexkrpode3omacHOCTH, U3 YUCIIA PEMOHTHOTO MEpCcoHaa, a
Ha BO3AYIIHBIX JIMHMUSX, MHUTAIOMMX M[OTpeOUTeNs, W3 YHCIa [epcoHala
notpebutens. OTKIIOYaTh 3a3€MIISIIOLIME HOXKHM pa3peliaeTcs OJHOMY pPaOOTHHUKY,
uMmeroriemy rpynmy Il mo smekTpoOGe3omacHOCTH, W3 4YHUCIa ONEPaTUBHOIO
nepconana. Ha paGounx Mecrax Ha BO3AYIIHON JIMHUM YCTaHABIMBATH MEPEHOCHbBIE
3a3eMJICHUS MMEET MpaBO MPOU3BOAMUTENL PabOT € UJIEHOM Opuraabl, UMEIOIIUM
rpynny III mo »snektpobe3omacHocT. CHHUMaTh TEPEHOCHBIC  3a3€MJICHUS
paspeniaeTcs 1o YKa3aHUIO MPOU3BOJIUTENS pabOT ABYM ujieHaM OpHrajbl, UMEIOIIIe
rpynny III mo snekrpobe3zomacHocTH. Ha BO3QymIHONM JMHUM TIpU NPOBEPKE
OTCYTCTBUSl HAIIPSKEHHUs, YCTAaHOBKE MW CHATHUM 3a3€MJICHUH OJMH H3 JIBYX
pabOTHUKOB JIOJKEH HaXOJIUThCA HA 3€MJI€ M BECTH HAOJIOJIEHUE 32 IPYTUM.

6.5 Orpaxaenue padoyero Mmecra, BbIBelIIMBAHUE IJIAKATOB 0€30MIACHOCTH

B anekTpoycTaHOBKAaxX JOKHBI OBITH BBIBEIICHBI IUIAKaThl «3a3eMJICHO» Ha
OpUBOAAX PpPa3bEAUHUTENCH, OTACIMTENIE W BBIKJIIOYATENICH HArpy3ku, IIpH
OIIMOOYHOM BKJIIOYEHHH KOTOPBIX MOXKET BO3HUKHYTH II0Jlaya HaIpsOKEHUS Ha
3a3€MJICHHBI YYaCTOK AJIEKTPOYCTAHOBKH, M Ha KJIF0UaX U KHOIMKAX JUCTAHIMOHHOTO
yIpaBiI€HUs KOMMYTAllMOHHBIMM anmnaparamu. [Ipy AMCTaHIMOHHOM YIIPaBICHUH C
APM onepatuBHOro mnepcoHaia 3HaK Iuiakara «3a3eMJIeHO» OTOOpa)kaeTcs PSIOM C
rpaduueckuM 00O3HAYEHHEM COOTBETCTBYIOIIETO KOMMYTAIIMOHHOTO amrmapara Ha
cxeme APM.

JInsi BpPEMEHHOIO Orpa)KAEHUS TOKOBEAYIIUX 4YacTel, OCTABUIMXCS O]
HaIPSKEHUEM, TOJDKHBI MPUMEHSTHCA IIUTHI, IIUPMbI, 3KPaHbl, U3TOTOBIEHHBIE U3
M30JISIIIUOHHBIX MaTepuanoB. Ha BpeMeHHbIE Orpa)kAeHUsI JOJDKHBI ObITh HAHECEHBI
Haganucu: «Croit! HanpsixeHnue!» Wi yKperseHbl COOTBETCTBYIOIIHE TIAKATHI.

Orpaxaenne paboOYMX MECT JOHKHO OCYIIECTBISATHCS UHIUTAMH, IIHPMAaMH,
OapbepaMy WM IIHYPOM U3 PACTUTEIBHBIX JIMOO CHUHTETHMYECKHX BOJOKOH (C
OCTaBJIEHUEM MPOXO0J/Ia) U BhIBEIIMBAHUEM Ha HUX IutakatoB «Ctoil! HampsbxeHuey,
oOpaIIieHHBIMUA BHYTPb OTPaXKJEHHOTO MPOCTPAHCTBRA.

B anexrpoycranoBkax HanpsbkeHneM 10 20 kB B Tex cimydasx, Korjga Henb3d
OrpaguTh TOKOBEAYIME YaCTU IIUTAMH, pa3peliaeTcs MPUMEHEHUE H30JUPYIOIIUX
HaKJIAaJOK, TMOMENIAEMbIX MEXJY OTKJIIOUEHHbBIMH M  HaXOISIIMUMUCA TOJ
HalpsbKeHHWEM  TOKOBEIYIIMMHU — 4acTAMHM  (HampuMmep, MeXAY  KOHTAKTaMH
OTKJIIOYEHHOT'O0 Pa3bEAUHUTENSA). OTH HAKIAJKM MOTYT KacaTbCi TOKOBEAYIIHX
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4acTeH, HaXOMSIIMXCS IO/ HAIIPSKEHUEM. Y CTAHABJIMBATh U CHUMATh U30JIMPYIOIINE
HAKJIAJIKM Ha TOKOBEAYIIHE YaCTH JJIEKTPOYCTAaHOBOK HampsikeHueM Bbie 1000 B
nojokHbl nBa pabotHuka ¢ IV um Il rpynmoii mo 31eKTpoOe30macHOCTH ¢
MPUMEHEHUEM AUDJIEKTPUUYECKUX MEPYATOK M M3OJUPYIOIIMX IITAHT JHOO KIEIIeH.
YcraHOBKAa W CHATHE HAKIAIOK B JJeKTpoycTaHoBkax g0 1000 B moxer
MPOU3BOJUTHCS OJHUM PAOOTHHUKOM C TPYNINON MO 3JEKTPOOE30MacHOCTH HE HUKE
III ¢ npuMeHeHneM IUIEKTPUIECKUX IIEPUATOK.

Ha orpaxxaenusix kamep, mkadax u naHessx, TpaHUYaIlUX ¢ pabOYuM MECTOM,
JOJKHBI OBITH BbIBelIeHbI T1akaThl «Ctoil! Hanpsxenue».

B OTKpBITBIX pacrpenenuTeNbHbIX YCTPOMCTBAX MpU padoTax, MPOBOJUMBIX C
3eMJId, U Ha OO0OpYyIOBAaHWU, YCTAHOBICEHHOM Ha (YHJAMEHTaX M OTIEJIbHBIX
KOHCTPYKIHSX, pabouee MeCTO JOHKHO ObITh OrpakJIeHO (C OCTaBIIEHHEM MpOe3/a,
pOX0/1a) KaHaTOM, BEPEBKOW MJIM ITHYPOM U3 PACTUTEIbHBIX JTUOO CUHTETUYECKHX
BOJIOKOH C BBIBEILICHHBIMU Ha HUX TutakataMu «Ctoit! Hampsiokenuey, oOpallieHHbIMU
BHYTPb OTPa)KJIECHHOTO IPOCTPAHCTBA. Pa3pemaercs moyib30BaThCs ISl MOJBECKU
KaHaTa KOHCTPYKIMSIMH, HE BKIIIOUEHHBIMU B 30HY pabodyero mecra, mpH yCIIOBUH,
YTO OHU OCTAIOTCSl BHE OIPaXKI€HHOTO IPOCTPAHCTBA.

IIpy cCHATHM HaOpsSYKEHHUsT CO BCEro OTKPBITOIO  PacCHpeeIUTENBLHOTO
YCTPOWCTBA, 32 MCKIIOUYECHUEM JIMHEWHBIX DPA3bEAUHUTENICH, MOCIECIHUE JIOJKHBI
OBITh OrpaklieHbl KaHaTOM c 1akatramu «Croit! Hanpsbkenue», oOpallleHHBIMU
Hapy’Ky OTPaKI€HHOIO MPOCTPAHCTBA.

B OTKpBITBIX  pacnpefenuTeNbHbIX  YCTpOWCTBaX mpu  pabotax 1o
PacHopsDKEHUI0 BO BTOPUYHBIX HIETISIX OrpaxaaTh pabouee MecTo He TpeOyeTcs.

B OTKpBITBIX pacnpelenuTeNbHbIX YCTPOUCTBAX HA y4acTKaX KOHCTPYKLHM, 1O
KOTOPBIM MOXXHO TPONTH OT paboyero Mecra K TpaHUYAIlUM C HUM ydacTKam,
HAXOASIIMMCST TIOJI HANPSHKEHUEM, JOJKHBI ObITh YCTAHOBJIEHBI XOPOIIO BHIIUMBIE
mnakatel «Croit! HampsikeHue». DT IMUIakaThl HMMEET MPaBO YCTAaHABIMBATH
pabotHuk, wumeronuid rpynmy III, w3 4Ywucina peMOHTHOro mepcoHana TOJ
PYKOBOJICTBOM JOITyCKaromero. Ha KOHCTpyKIMAX, rpaHUYalMX C TOM, MO KOTOPOU
pazperaeTcsi MOJHUMATbCs, BHM3Y JOJDKEH ObITh BbIBelleH muakat «He Biesait!
Yober». Ha cranvoHapHbIX JECTHMIIAX M KOHCTPYKUHUSAX, MO KOTOPBIM ISt
IpOBEJCHUs] pabOT pa3pelieH0 MOJHUMAThCS, JOJDKEH OBbITh BBIBEUICH IIJIaKaT
«Brnesats 31€Ch!».

Ha nmnoaroroBneHHbIX paboymx MecTax B AJIGKTpPOYCTaHOBKax  (Ha
00OpyI0OBaHUHM, Ha KOTOPOM MPEACTOMT MPOU3BOAUTH PAOOTHI, a TAaKKE€ B MECTE
poxoa BHYTPh OTPaKIEHHOIO pabodyero MecTa) JOJHKEH OBITh BBIBEIICH IJIaKaT
«Pabotatb 318CH.

He nomyckaercs yOupaTh WM HEpeCTaBIsATh O MOJHOTO OKOHYAHUS PaOOTHI
IUIAKaThl M OrPAXKJAEHUS, YCTAHOBJIEHHbIE IIPM TMOJATOTOBKE pabo4yMX MeCT
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JOMYCKAIOIINM, KpPOME CJydaeB, OroBOpeHHBIX B rpade «OTAenbHbIE YKa3aHUI»
Hapsaa-Io0MmycKa.

KoHnTpoJsbHbIE BONIPOCHI

1. Kakue TexHMUECKUE MEPONPUITHS JOJKHBI OBITh BBIIIOJHEHBI MpU
MOATOTOBKE paboyero MecTa co CHATUEM HanpspkeHus 10 u Beie 1000 B?

2. Uto nomxHO OBITH OTKJIIOUEHO MpHU MOATOTOBKE pabdouero MecTa Ha
AJIEKTPOYCTAHOBKE HampsikeHuem 10 u Bbimie 1000 B?

3. B uem HeoOxomumo yOEAUTHCA TIOCIE OTKJIIOYEHUS BBIKJIIOYATENCH,
Pa3beIMHUTENICH U BBIKITIOUATENICH HATPY3KU C PYUYHBIM yIPABJICHUEM HANPSKEHUEM
Beiie 1000 B?

4. Kakue Mepbl JOMKHBI OBITh MPUHSATHI B AJIEKTPOYCTAHOBKAX HAMPSIKEHUEM
Beimie 1000 B nnst mpenoTBparieHuss OMMOOYHOTO WM CaMOIPOU3BOIBLHOTO
BKJIFOUEHUSI KOMMYTAIMOHHBIX anmnapaToB?

5. Uto n0/KHO OBITH CHSTO B DJIEKTPOYCTAHOBKAX HANPSKEHHEM CO BCEX
TOKOBEIYIIIUX YacTeH, Ha KOTOPHIX OyJeT MPOBOAUTKLCS paboTa?

6. I'me u Kakue [JOJDKHBI OBITh BBIBEIICHBI IUIAKaThl Ha MPUBOJAX
KOMMYTAIIMOHHBIX allapaToB ¢ PY4YHBIM YIIPaBICHUEM BO H30€KaHHWE T10]1auu
Hanpspbkenust 10 ¥ Beire 1000 B Ha paGouee mecto?

7. UeM HEOOXOUMO MPOBEPATH OTCYTCTBHE HAIPSIKEHUS B AIEKTPOYCTAaHOBKAX
Hanpspbkenuem g0 1000 B?

8. UeM HE0OXOIMMO TOJIB30BATHCS Ui MPOBEPKU OTCYTCTBUS HAIPSKEHUS B
3JIEKTPOYCTaHOBKaxX HamnpspkeHueM Boiie 1000 B?

9. Uem HEOOXOAMMO MOJB30BATHCS JIJISI MPOBEPKH OTCYTCTBHUS HAIPSKEHUS B
3JIEKTPOYCTaHOBKAaX HamnpspkeHueM 35 kB u Bbiiie?

10. Kakum paboTHMKaM W ¢ KakKOW TPYNIOM IO 3JIEKTPoOE30MacHOCTH
pa3pemiaercsi IPOBEPSITh OTCYTCTBHE  HAINpPSKEHHUS B pacClpeleTuTEIbHbBIX
YCTPOMCTBaX B AJIEKTPOYCTAHOBKAX HampsikeHuem 10 u Boimie 1000 B?

11. Kakum paboTHMKaM W ¢ KakKOM TPYNIoOM IO 3JIEKTPoOe30MacHOCTH
paspeliaercsi MpPOBEPATh OTCYTCTBHE HANPSIKEHWS HA BO3AYIIHBIX JIMHUSX B
AJIEKTPOYCTAaHOBKAX HampspbkeHruem A0 u Beire 1000 B?

12. T'me pa3pemuraeTcsi MpoBepsATh OTCYTCTBUE HANPSHKEHUS BBIBEPKOW CXEMBI B
HaType B AJIEKTPOYCTaHOBKax HampsikenreM Boimie 1000 B?

13. B xakoM mopsJIKE U YeM HaJ0 MPOBEPATh OTCYTCTBUE HAIPSKEHHUS BBIIIEC
1000 B Ha BO3ayIIIHOM JIMHUU MPHU MOABECKE MPOBOJIOB HA Pa3HBIX YPOBHSX?

14. B xakoM MOpSIKE U YEM HAJ0 MPOBEPSATH OTCYTCTBUE B JIEKTPOYCTAHOBKAX
C 3a3eMJICHHOMW HeWTpanpto HanpsbkeHus 1o 1000 B?
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15. B xakoMm mnopske HE0OXOAMMO YCTaHABIMBAaTh (CHUMATh) IMEPEHOCHOE
3a3eMJICHHE Ha TOKOBEIYIIHME YaCTH 3JIEKTPOYCTAHOBKH HAIPSHKEHHEM JO0 U BBIIIE
1000 B?

16. Kak u yeM J0JKHA BBIMIOJHATHCS YCTAaHOBKA W CHSTHE MEPEHOCHBIX
3a3€MJICHUN B 3JIEKTPOYCTAaHOBKAaX HamnpsbkeHuem Boiie 1000 B?

17. Krto ompenenser HEOOXOOUMOCTh UM BO3MOXHOCTH  3a3€MJICHUS
MPUCOCANHEHUN OTUX paclpeeIUuTeIbHbIX YCTPOMCTB, IIMHUTOB, COOPOK W
MOJKJIIOYEHHOT0 K HUM 000pyA0BaHUs ?

18. Korga u kem qomyckaeTcss BpEMEHHOE CHITHE 3a3€MJICHUHM, YCTaHOBJIEHHBIX
IpU OATOTOBKE pabodero mecra?

19. Komy um ¢ kakoil rpynmoll MO 3JEKTPOOE30MacHOCTH pa3peniaercs
BBITIOJIHSITH OTEpAIluU M0 YCTAHOBKE W CHATHUIO 3a3€MJICHUM B 3JIEKTPOYCTaHOBKAX
Hanpspbkenuem o0 1000 B?

20. Komy u ¢ Kkakod Tpynmod Mo 3JIEKTpOOE30MaCHOCTU pa3periaeTcs
BBITIOJIHSITH OTIEpAIlMU 10 YCTAHOBKE W CHATHUIO 3a3€MJICHUM B AJIEKTPOYCTaHOBKAX
HanpskeHueM Beiie 1000 B?

21. I'me U Kak JOJDKHBI OBITH 3a3€MJICHBI BO3YIIHBIE JMHUW HAINPSIKCHUEM
Boime 1000 B?

22. I'me m kaK JOJDKHBI OBITh 3a3€MJICHBI BO3AYIIHBIE JIMHUM HAMPSKEHUEM JIO
1000 B?

23. KTo W Kak MOXET OTKJIIOYaTh 3a3eMJISIONIME HOXH BO3AYIIHBIX JTHUHUN
HanpspkeHueMm Boie 1000 B?

24. KTO U KaK MOXET yCTaHaBJIUBATh MEPEHOCHbIE 3a3eMJICHHS Ha BO3YLIHBIX
JTUHUAX HanpsbkeHueMm Boiie 1000 B?

25. I'te moKHBI OBITH BBIBEIICHBI TIAKATHI «3a36MJICHO» B DJIEKTPOYCTaHOBKAX
HanpspkeHuem a0 ¢ Beiie 1000 B?

26. T'me nomxubl ObITh HaHeceHbl Haanucu: «Croi! Hampsokenue!» B
AJIEKTPOYCTAaHOBKAX?

27. UYem JOMKHO OCYHIISCTBISATBHCS  OTpaKJIeHHE pabouymx MecT B
3JIEKTPOYCTAaHOBKAX HampspkeHueM a0 u Beiie 1000 B?

28. B xakux ciydasx paspemaercs MPUMEHSITh W30JUPYIOIMNE HAKIAIKd B
aieKTpoycTaHoBkax g0 20 kB?

29. KTo 1 Kak MOXXET yCTaHaBJIMBATh U CHUMATh W30JUPYIOIIME HAKIIAIKH B
ajeKTpoycTaHoBkax g0 20 kB?

30. KTo nMeet mpaBo ycTaHaBIMBATh M CHUMATH TJIAKATHI B AJIEKTPOYCTAHOBKAX
1o u cseiiie 1000 B?
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I'maBa 7 CpeacrBa 3aliuThI OT HOPAKEHUS YIEKTPHUECKUM TOKOM
7.1 O0mue cBereHUu

DONeKTpOo3alIUTHBIE CPEACTBA NPEJCTABISAIOT COOOW CpeAcTBa 3allUThl OT
MOPaKEHUsI  JJEKTPUYECKUM TOKOM M  TMpeAHa3HA4eHbl Il  OOecredyeHus
ANEKTPOOE30NaCHOCTH. JTO  CHelHalbHble u3Aenus (yCTpoHCTBa, MPUOOPHI,
amnmapatbl U TPUCIOCOOJICHMs), HE OTHOCSIIMECS K KOHCTPYKTUBHBIM YacTSM
ANEKTPOYCTAHOBOK M CIy)Kalle JJig 3allUThl [EpPCOHajla OT MOPaKEHUS
ANEKTPUUYECKUM TOKOM U COIMYTCTBYIOIIUX €MY SIBIICHHH.

[lo xapaktepy mNpUMEHEHHUs  JJIEKTPO3AIIUTHBIE CPEACTBA  SBJISIOTCS
U30JIMPYIOUIMMHU  CPEACTBAMU U MpPEJHA3HAYEHBbl I M3OJIALMH 4YeJlOBeKa OT
TOKOBEAYUIMX yacTedl u 3emuid. [lo cTeneHn HaaeXHOCTU OHM MOAPA3ACIAIOTCS Ha
OCHOBHBIE U JIONIOJIHUTEIIbHBIE.

OCHOBHBIE HM3OJUPYIOIIUE CPEACTBA O00JIalalOT  U3OJSIUEH, CIOCcOOHOU
JUIUTETIFHO BBIAEPKUBATh pabouee HANpPSHKEHHE 3JIEKTPOYCTaHOBOK. To ecTh UMM
JIOTYCKaeTCsl HEMOCPEACTBEHHOE NMPUKOCHOBEHHUE K TOKOBEIYIIUM YacTAM, KOTOpbIE
HAXOJATCS TI0JT pabOYrM HAIPSKEHUEM.

B anexrpoycranoBkax HanpsikeHueM 10 1000 B k HuM oTHOCSTCA:

1) “30JIMPYIOIIKE IITAHTH BCEX BUIOB;

2) M30JTUPYIOLIUE KIICIIIH;

3) 3IEKTPOU3MEPUTEIBHBIC KIICIIIH;

4) TUANEKTPUYCCKUE TIePUATKH;

5) py4YHOl U30JUPYIOIINN HHCTPYMEHT;

6) ykaszareyn HanpsHKeHUs.

B anexktpoycranoBkax HanpsikeHueM Beimie 1000 B:

1) “30IMPYIOIIKE ITAHTH BCEX BUIOB;

2) U30JUPYIOIIUE KIICIIIH;

3) yKaszaTeln HalpsHKCHUS;

4) ycTpoiicTBa M MPHUCIOCOOICHHS a1 oOecredeHns 6€30IMacHOCTH paboT MpH
M3MEPEHUSX U UCTIBITAaHUAX (YKa3aTeJIn HAMPSOKEHUS JJIs1 POBEPKHU COBMaACHUS (a3,
KJICIIIH JICKTPOU3MEPHUTEIBHBIC, YCTPOUCTBA JUIS IMMPOKOJIa Kabes);

5) cnenmanbHBIC CPENICTBA 3aAIIMTHI, YCTPOUCTBA M MPUCTIOCOOJICHUS ISl paboT
10/, HANpSHKEHUEM B AJIEKTpOyCcTaHOBKax Hampsbkennem 110 kB u Bolme (kpome
LITAHT JJIA IEPEHOCA U BIPABHUBAHUS MOTEHIMANA).

JIONOJTHUTENbHBIE  M30JIMPYIOIIME CPEACTBA HE MOTYT CaMOCTOSTEIIbHO
00ecCreuuTh 3alUTy OT MOPAKEHUS SJICKTPUYECKUM TOKOM, TaK Kak HE 001amaroT
M30JISIMeN, CHnoCOOHOW  BbIAEpX)aTh pabouee HampspkeHwe. HasHadeHuewm
JOTIOJIHUTENbHBIX CPEACTB 3alllUThl SIBISIETCS YCUJIEHHUE (JIOMOJIHEHUE) JEeUCTBUE
OCHOBHBIX CPEJICTB 3aIUTHI.
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K nonmonHUTENbHBIM CpelicTBaM B 3JIEKTPOYCTAHOBKAaX HAMPSKEHHUEM BBIIIIEC
1000 B otHoOcHTCS:

1) mudnexTpudeckue OOTHI U IEPUATKHY;

2) MUDIIEKTPUYECKIE KOBPHI M U30JIMPYIONIHE MOJICTABKHY;

3) u3oMpyIONIKe KOJIMAKK U HAKJIaIKH;

4) JIeCTHHIIBI TPUCTABHBIC, CTPEMSIHKH U30JIUPYIOIINE CTEKIOIUIACTHKOBHIC;

5) mwrtaHry IS IEpeHOca U BRIPaBHUBAHUS TIOTEHIHATIA.

B snekTtpoycranoBkax HampsbkenueM A0 1000 B mepedeHb OMOJIHUTEIBHBIX
CPEICTB 3AIMUThHI aHAJIOTMYEH 3eKTpoycTaHoBKaM cBbilie 1000 B 3a uckiroueHuem
TURJIEKTPUYECKUX MEepYaTOK (OTHOCST K OCHOBHBIM) M BKIIIOYAET AMDJICKTPUUECKHE
rasiomy. [Ipumenenue AByx u 0oJiee AOMOIHUTEIBHBIX CPEJICTB HE MOXKET 3aMEHUTD
OCHOBHOE HCKJIIOUYEHUE COCTABIIACT AMDJICKTpUUECKHE OOTHI WIIM TajolId, KOTOpbIE
MOTYT HCIIOJIb30BaThCsl 0€3 OCHOBHBIX CPEACTB 3aIUTHI MEpCOHAIa OT HANPSHKEHUS
miara.

7.2 HazHavyeHMe M KOHCTPYKUMHU 3JIEKTPO3aIUTHBIX CPEJCTB

IlTanru u30Jupyomue NpeaHa3HaueHbl Ui ONepaTUBHON paboThl (PHUCYHOK
7.1), nuamepenuii (pUCYHOK 7.2), Ui HAJOKCHHS MMEPEHOCHBIX 3a3eMJICHHUM, a TaKXKe
JUIsE OCBOOOJKJIEHUS TOCTPaJaBIIEr0 OT 3JieKTpuueckoro Toka. llltanra sBisiercs
OCHOBHBIM 3JIEKTPO3alIUTHBIM CPEACTBOM JUIsl Bcex HampsbkeHud. IIpencrasinser
co0Ol CcTepeHb M3 U3OJSAIMOHHOTO Marepuana, He TMOTJOIIAIIIEer0 BIary, ¢
YCTOWYUBBIMU  TUAJIEKTPUUYECKUMU M MEXaHMYECKUMHU CBOMCTBaMU (POOHHT,
TeTUHAKC, CTEKJIOTEKCTOJIMT), KOTOPHIM YEJOBEK MOMKET KacaTbCsi dacTel
ANEKTPOYCTAHOBOK,  HAXOMASIIMXCA TOJ  HANpSOKEHUEM, TPU  BBITIOJIHEHUH
OTIEPATUBHBIX U U3MEPUTEIBHBIX PaboOT.
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Pucynok /7.1 — Illtanra onepatuBHast

K oneparuBapiM paboTamMm CcO IITAHTOM  OTHOCSTCS:  OMEpaluud  C
OJHOMOJIFOCHBIMU ~ Pa3bEAUHUTEISIMHA, 3aMEHAa IPEAOXPAHUTENEH, HAIO0KEHUE
BPEMEHHBIX IIEPEHOCHBIX 3a3€MJICHHM, BBIIIOJHEHUE HECIOXKHBIX PEMOHTHO-
npoduakTHaecKux padboT (0YMCTKA M3OJSAIHUH OT MBUTH, TPUCOSANHEHUE MPOBOIOB,
CHsATHE HaOpoca Ha MPOBOJA), MPOBEPKA OTCYTCTBUS HAMPSIKEHUS U .
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Pucynok 7.2 — IllTanra snexkrpousmMepuTebHast

K usmepurenbHbpiM paboTaM ¢ M3MEPUTEIBLHON IITAHTOW OTHOCSIT: U3MEPEHHE
pacnpeenieHus HaNpsKEHUN MO THPJISHAE MOJBECHBIX WIIM MO KOJOHKE HITHIPEBBIX
U30JIATOPOB, M3MEPEHUE COMPOTHUBJICHUS TMEPEXOAHBIX COEAUHEHUN KOHTAKTOB,
U3MEPEHHE CHIIbI DJIEKTPUUECKOTO TOKA, TEMIEPATypbl HArPEBA IIUH U TOKOBEYLIHUX
JacTed B paclnpeleNUTeNbHBIX  YCTpOMCTBax  (ImITaHru, 0OOpYy/IOBaHHBIC
AIEKTPOTEPMOMETPAMH WJIU UHIUKATOPAMH TeMIIEpaTyphl) U T. 11

[IItaHrn cocToAT M3 TPeX YacTeil: paboueil, M30IUPYIOIIEH W PYyKOATKUA. B
3aBUCUMOCTH OT HA3HAYCHUS IITAHTU PaA3JIMYAIOTCS KOHCTPYKIIMEH paboueil yacTu
(TOJOBKM), KOTOpBIE MOTYT OBITH B BHJE 3aXBaTOB, IIECTOK, MOANPYKUHEHHOTO
3aKMMa, CTPYOIIMH WJIM HMMETh CMEHHBIE TOJIOBKH JIJIi BBITIOJIHCHUS Pa3IUYHBIX
OIepALU.

JInuHa M pa3Mepbl U30JUPYIOMIEH YacTH IITAaHTH OINPEAEISIOTCS YCIOBUSMHU
JKCIUTyaTauuu. J{jisi HOMHHaAJIBHBIX HampsbkeHuid 1 - 15 kB nnmuHa uzonupyromeit
4acTu JoJkHA ObITh He MeHee 0,7 M (pykosTku - 0,3 m), 15 - 35 kB - 1,1 m (0,4 m),
220 kB - 2,5 M (0,8 m), Boimie 330 kB 10 500 kB - 4 M (1 M) COOTBETCTBEHHO.

PykodATkn  IITaHT  OrPAaHUYMBAIOTCS  KOJIBLIOM WM YIOOPOM W3
ANEKTPOU3OISILUOHHOIO  MaTepHalia  CcO  CTOPOHBl  PYKOSITKH, BBICOTA
OTPaHUYUTEIFHOTO KOJIbIIA JOJKHA OBITh HE MeHee 5 MM (B 3JEKTPOYCTaHOBKaX
HanpspkeHuem g0 1000 B - 3 mm).

IIpu pabore ¢ m3oOIUpYOIIEH INTAaHTOW MOJHUMATHCA HAa KOHCTPYKIIUIO WIIH
TEJIECKOTMYECKYIO BBIIIKY, & TAKXKE CITyCKAThCA ¢ HUX HEOOX0 MO O€3 IITaHTH.

B oanextpoyctaHoBkax HampsbkeHuemM  Boime 1000 B monb3oBaTheA
M30JUPYIONIMMHU MITAHTAMH HEOOXOUMO B IMAJIEKTPUICCKUX TepUaTKax.

[ltanra mjig mepeHoca W BbIPAaBHUBAaHMS MOTEHIMATIA NpeAHA3HAuyeHa s
BHIDABHUBAHUSA TIOTCHIIMAJIA MEXIy padoduM MecToM paboTHUKA (HampuMmep,
TEACKKA JUIsi TEepeMelleHuss Mo TMpoBoAaM MW T. 1) U  MPOBOJAMH,
KPYIHOTa0ApUTHBIMU MTPUCIIOCOOJICHUSIMU WIIM UHCTPYMEHTOM, KOTOpPbIE HAXOISATCA
WA  MOTYT  HaxOAWUTbCS  MOJ  HAaBEAEHHBIM  HampsbkeHueM.  SBisercs
JOTIOJTHUTEIBHBIM M30JIMPYIOIIMM CPEACTBOM ISl SJIEKTPOYCTAHOBOK HANPSIKEHUEM
Boimre 1000 B.
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M3onupywomue KiIemM TPUMEHSIOTCA 7S BBIMOJTHEHUS ONEPAlUid  TOA
HanpsOKEHUEM, K  KOTOPhIM — OTHOCST, HampuMep, YCTAaHOBKY U  CHSTHE
NpeIOXpaHUTEICH, YCTAHOBKY W CHSTHE W3OJUPYIOMIMX KOJIMAKOB, HAKIAJOK,
OrpaxJIeHUi u Apyrue paboThl (pUCYHOK 7.3).

Knemu cocroar u3z: paboueit yactu (ryOOK KIIEIIEH), U30JUPYIOIIEH YacTh U
PYKOSITKH (PyKOSITOK). Pabouas 4acTh M3TOTaBIINBAETCS KaK u3
AIIEKTPOM3OJSIIMOHHOTO  MaTepuaia, Tak ©W W3 MeTamna. [lpu Hamuuum
METAIMYECKUX TyOOK MpH 3aMeHE NpPeJOXpaHUTENeH MOKHBI OBITh HAJEThI
Maciao0€H30CTOMKHEe  TPYOKHM Al MCKJIIOYEHHUsT  TOBPEXACHUS  IMaTpoHAa.
W3onupyromas 4acTh KIemel OTAeNeHa OT PYKOSTOK OrpaHUYUTEIHHBIMU YIIOPaMHU.
JITMHA M30IMPYIOIIeH YacTH KIICHIeH U PYKOSTKH 3aBUCUT OT pabouyero HarpsHKeHUs
ANEKTPOYCTAHOBKHU.

[Ipu ucronp30BaHUM KIIEHIEH MPU CHATHUU M YCTAaHOBKE MPETOXPAHHUTENCH MmO
HaNpsOKEHUEM HEO0OXOIMMO TOTh30BAThCSl B DIIEKTPOYCTAHOBKAX BCEX HAIPSHKCHUM
IVDIICKTPHUECKUMU ~ TIepYaTKaMd W CPEJICTBAMHU  3alUThl  JIMIA, TJia3 OT
MEXaHUYECKUX BO3JICHCTBUI M TEPMHUECKUX TPOSBICHHIA SICKTPUICCKON TyTH.

A

PyxoAaTka M3onmpyiouan “acrs PaGouan wacre

Pucynok 7.3 — Knenu uzonupyroriue

DeKTpOou3MepHUTEIbHbBIC KU (PUCYHOK 7.4) UCTONB3YIOTCS I U3MEPCHHUS
TOKa B 3JIEKTPUUECKUX LEMIX HanpsbkeHueM 110 10 kB, a Takke TOka, HANPSHKEHUS U
MOIITHOCTH B 3jiekTpoycTaHoBkax g0 1000 B 6e3 HapymieHus: 1eITOCTHOCTH el H
pexkrmMa paboThI AIEKTPOYCTAHOBOK.

B snexrpoycranoBkax Beime 1000 B paGoTy ¢ 3meKTpou3MepUTEIHHBIMU
KJICIIaMH JIOJDKHBI TPOBOJIUTH JBa PaOOTHHKA: OJHWH - MMEomui rpymmy IV (13
Yyucia ONEepaTUBHOrO MepcoHana), Apyrou - uMmeromuii rpynny III (pa3pemraercs us
quclia PEMOHTHOTO mepcoHana). B snextpoycranoBkax ao 1000 B paborats ¢
AMEKTPOM3MEPUTETFHBIMHU KJIEIIAMHU Pa3peIIaeTcs OJHOMY PabOTHUKY, WMEKOIIEMY
rpynny 1.

KoHCTpykTHBHO B COCTaB yCTpOWCTBa BXOAIT TpaHCHOpPMATOpP TOKA
(OZTHOBUTKOBBIN TPOXOMHON TpaHC(HOPMATOP) C PA3ABMIKHBIM MarHUTOMPOBOJIOM,
MEPBUYHON OOMOTKOM, SIBISETCS TPOBOA C H3MEPSIEMBIM TOKOM, a BTOPUYHOU -
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MHOTOBUTKOBasi OOMOTKa, HaMOTaHHas Ha MarHutonpoBod. [Ipm 3ToM BBIBOABI
BTOPUYHON OOMOTKM 3aMKHYTbl Ha HW3MEpPUTENbHBIA NpHUOOpP, CTPENOYHBIA WIIN
uuppoBoil (pucyHok 7.4). Ilpu BBINOJHEHMH H3MEPEHUN Ha)XKuMas Ha PYKOSATKY
pPacKphIBalOT MarHUTONPOBOJA KJEHIE U BBOAST B HEro NpoBOA (OJUH IPOBOX).
3areM cCTArMBaIOUias MpYKUHA CMBIKAeT CEpACYHUK M MPOUCXOIUT padora
ycTporicTtBa. IlokasaHMe DJIEKTPUYECKOIO TOKAa CHUMAETCsS C  aMIepMeTpa,
BKJIFOYEHHOT'O BO BTOPUUYHYIO 0OMOTKY TpaHchopmaTopa ToKa.

Pucynok 7.4 — Knenu a1eKTpou3MepUTeIbHbIC

[TorpemHOCTh U3MEPEHUN IEKTPOU3MEPUTENBHBIX Kielell He mpeBbimaeT 4%
OT yKa3aHHOTO TIpeJiesia U3MEPEHHs - MPU JIFOOOM TOJIOKEHUH KaK CaMHX KICIeH,
TaK W TMPOBOJHMKA, HAXOMALIErocss B OKHE MarHuronpoBoga. Kiemm s
anekTpoycTaHoBok g0 1000 B coctosT u3 paboyeit yactu (MarHUTONPOBOI, OOMOTKA,
BCTPOCHHBIN HM3MEPUTENbHBIN MPUOOP) U KOpITyca, SBIIAIONIETOCS OIHOBPEMEHHO
H30JIMPYIOLIEH YacCThIO C YIIOPOM U PYKOATKOM.

Yka3zate/id HANPSIZKEHUSI - 3TO YCTPOWMCTBA ISl ONPEACICHUS HAIUYMUS WU
OTCYTCTBHUSl HAIPSKEHHSI Ha TOKOBEAYIIMX YaCTAX 3JEKTPOYCTAHOBOK. YKazaTelH
Hanpspkenust 1o 1000 B moapasaensroTcss Ha OIHOIMONIOCHBIC (PHUCYHOK 7.5) m
ABYXIOJIOCHBIE (pUCYHOK 7.6), Bbimre 1000 B — omHOIOMIOCHBIE, peardpyolue Ha
€MKOCTHBIN TOK (PHCYHOK 7.7).

[IpuHIIUIT JEWCTBUSI OJHOTIOJNIOCHBIX yKa3zarelew HampsokeHus 1o 500 B
(pucyHoK 7.8) OCHOBaH Ha CBEYCHHH ra3opa3psaHON JaMIIbl MPU MPOTEKAHUH Yepe3
Hero Toka. Bemnuwmna snektpuyeckoro toka He 6onee 0,6 MA mpu MakCHMaJIbHOM
paboueM HampsOKEHWH U 00eCreYMBaeTCss EMKOCTBIO TEjla 4YelOBeKa M 3€MJIH B
clyyae, KOorja 4esloBeK u3ojaupoBaH OT He€. Pesuctop R BbicTymaer B poie
AJIEMEHTa, OTPAHUYMBAIOUIETO JJIEKTPUYECKUN TOK, NPOTEKAIOIIHI Yepe3 Tejo
YeJoBeKa.

148



Pucynok 7.6 — YkazaTenb HanpsiKEHUs IBYXITOTIOCHBIN

1 2 -| 3
Pucynok 7.7 — Yka3arenp HanpspKeHUs 17151 AJIeKTpoycTaHoBOK cBeimie 1000 B

OJIHOTIOJNIFOCHBIN: 1 — pyKOsITKa yKazaTess, 2 — U30Jupyrolas 4yacTh, 3 — paboyas
4acTh

Lo -

=l

B

R

Pucynok 7.8 - Cxema paGoThl OTHOTIOIFOCHOTO yKa3atess Hanpspkerws 1o 1000 B
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JIByXIIOJIIOCHBIE yKa3aTeau HaNpsDKEHUS HMMEIOT JBa KOHTAaKTa W TPEOYIOT
MIPUKOCHOBEHUS K JIByM YaCTSM JJIEKTPOYCTAHOBKH, MEXY KOTOPHIMU HEOOXOIUMO
ONPENENNTh OTCYTCTBUE HAIpPsDKEHHs. Takue yKa3aTeau MO3BOJSIOT OCYLIECTBIATH
KOHTPOJIb HAMPSP)KEHUSI KaK MEPEMEHHOTr0, TaK U MOCTOSIHHOTO TOKa U, HOMUMO 3TOTO
yKa3blBaTb €ro MOJSPHOCTh  (YHHMBEpPCAJIbHBIE  JBYXIOJIOCHBIE  yKa3aTesH
HaIpsKEHUS ).

VYkazarenu HamnpspKeHHs Ui 3ieKTpoycTaHoBoK Bbimie 1000 B mpencrasisior
co00¥ M30JUPYIONIYIO MITaHTy ¢ paboyel 4acThiO B BHUJE YCTPOMCTBA WHIUKAIUU.
[Ipu mpoBegeHUH KOHTPOJISI IIYTIOM, PACIOJIOKEHHBIM B BEPXHEW YacTH IITaHTH,
HEO0OX0IMMO MPUKOCHYTHCS K (ha3HOMY ITPOBOJIHUKY.

NuaukaropHas 4acTh yKka3aTeneil coBMmelieHa ¢ pabodeil 1 COAepKUT 3JIE€MEHThI
CBETOBOW WJIM KOMOWHHUPOBAHHOW (CBETOBOW W 3BYKOBOW) MHAMKanuu. B kadecTBe
AJIEMEHTOB CBETOBOW MHUKALIMK MOTYT ObITh UCIIOJIb30BAHBI ra30pa3psAHbIE JTaMIIbI,
CBETOJMO/Ibl WJIM WHBIE MHIUKATOPHI. [Ipu 3TOM 3BYKOBOUM CHUTHAN JIOJDKEH UMETh
gacTtoTy 1...4 k'l 1 yacToty npepsiBanus 2...4 ', ypoBeHb 3ByKOBOTO CUTHAIA HE
meHee 70 n1b Ha paccTossHUM 1 M 1O OCHM M3ITydaresisd 3ByKa.

B snexrpoycTanoBkax HampspkeHreM 35 kKB 1 BbIIe 71 TPOBEPKU OTCYTCTBUS
HAIPSDKEHUST MOXKHO TIOJI30BaThCS M3OJIMPYHONIEH ImTaHro (6e3 ycTpoiicTBa
UHAMKAIMK), TPUKacasch €0 HECKOJbKO pa3 K TOKOBEAYIIMM dYacTsaM. lIpusHakom
OTCYTCTBUS HaIIPS)KEHUS SIBJIIETCS OTCYTCTBUE UCKPEHUS U MOTPECKUBAHUS.

B snexrpoycranoBkax HanpspkeHueM Bbiie 1000 B monbs3oBaThesl ykazarenem
HANpPsDKEHUsT HeOOXOIMMO B JTUAJIEKTPUYECKHX MepuaTkax. B pacmpenenutenbHOM
YCTPOICTBE MPOBEPATH OTCYTCTBUE HANPSHKEHUS pa3peliaeTcss OAHOMY paOOTHUKY U3
yycia ONEPAaTHBHOTO MEpCOHaNa, HUMerlleMy rpynny IV B anekTpoycTaHOBKax
HanpspkenueMm Bbiie 1000 B, u umeromemy rpynny III B anekTpoycTaHOBKax
Hanpspkenuem a0 1000 B.

Ha BO3AyHmIHBIX JIMHUSAX TPOBEPKY OTCYTCTBHS HANPSIKEHUS]  JTOJKHBI
BBITMIOJHATh JIBa paOOTHUKAa (OAMH JOJKEH HAXOIWThCA Ha 3€MJie W BECTH
HaOIOJIeHWe 3a JAPYruM): Ha JUHHAX HanpspkeHueMm Beimie 1000 B - paGoTHUKH,
nMetonue rpynnel IV u I, Ha nunusx nampsixkenuem 1o 1000 B - paboTHuKw,
nMeromue rpymmy II1.

IIpu mpoBepke OTCYTCTBUSI HANPSIKEHUS BPEMsI HEMOCPEACTBEHHOIO KOHTAKTA
paboueil yacTu ykazaTessl HaIpsSKEHUS ¢ KOHTPOJIHPYEMOW TOKOBEMYIIEH YacThIO
JOJKHO OBITh HE MeHee 5 ¢ (IpW OTCYTCTBUM CHTHAJA O HAMYUK HAIPSHKCHHS Ha
PAcCCTOSIHUM OT TOKOBEYIIUX YacTeil - B OECKOHTAKTHBIX YKA3aTeJsAX HAMPSKEHHUS]).

VYxazarens HanpsokeHus tuna YBHBY 6-35 (pucynok 7.9) npencrasiiser coboit
AJIEKTPOHHBIN TIprOOp, paboTarIKe Ha MPUHIIAIE YJIEKTPOCTATHIESCKON MHIYKITUH,
U He TpeOyIoT HEMOCPEACTBEHHOrO0 MPUKOCHOBEHUS K TOKOBEAYIIMM 4YacTsiMm. B
KOMIUIEKTHBIX ~ PaclpeAeUTeNbHbIX  yCTPOHWCTBAX 3aBOACKOIO  M3TOTOBJICHUS

150



JOIYCKAeTCs MPOU3BOAUTH MPOBEPKY OTCYTCTBUS HAIPSIKEHHs C HMCHOJb30BAHUEM
BCTPOEHHBIX CTAIMOHAPHBIX yKa3aTeJICH HANPSIKEHUS.

Pucynok 7.9 - Ykazarens nHanpspkenust Y BHBY 6-35

CurnanuszaTopbl Hanpstixkenuss (pucyHok 7.10) mnpencraBisitoT  coOoit
YCTPOMCTBA A MPEAYNPEXKJICHUS IepcoHalla O MPUOMIKEHUH K TOKOBEAYIIUM
4acTsAM, HaxXOJSIIMMCS IOJ HaIlpsKEHHEM, Ha ONacHoe pacctosHue. OHM MOTYT
OBITH MCIIOJIB30BAHbBI ISl OLEHKH HAJIM4YMs HAMpPsDKEHHS Ha TOKOBEIYIIMX YacTAX
AJIEKTPOYCTAHOBOK IPU PACCTOSIHUAX MEXJIYy HUMHU U pabOTAIOLIMMU, 3HAUYUTEIBHO
IPEBBIIAIONINX O€30IacHbIE.

Hanpanaeomas
wryaxa 3

LIS Oreepere §

MECTO KPEILacHs CHIIRTMRTOPI

Buur orcexa
a4

Kpounstedin

Crurannarop

a) 0)
Pucynok 7.10 - Curnanuzatop HampsoKeHUs

JIuaneKTpuYecKue HW3Aenus U3 PE3UHBl - 3TO PE3UHOBBIC JIMAJIEKTPUYECKHUE
MepYaTKy, Tajomu, OOTH U KOBPHI. DTH 3JIEKTPO3AIIUTHBIE CPEACTBA U3TOTOBIISIOTCS
U3 PE3UHBl BBICOKOIO KadyecTBa (CIELHUAIbHBIM COCTaB PE3UHBI C BBICOKOM
AIEKTPUUYECKON MPOYHOCTHIO U XOPOIIEH 3JIaCTUYHOCTHIO) U HE UMEIOLIUE JTaKOBOIO
MTOKPBITHS.

JudaeKkTpuYecKue mepyaTku (pucyHok 7.11) SBISIFOTCSI OCHOBHBIM CPEICTBOM
3alMThl B 3nekTpoyctaHoBkax 1o 10000 B w  [ONOJHUATENBHBIM - B
anekTpoycTaHoBkax Bbeimie 1000 B (mpum paboTax ¢ M30IUPYIOMIMMH IITAHTAMH,

KJICIlaMM, YyKa3aTelsiMu HamnpsbkeHus). Hanpumep, oTKIO4aTh W BKJIIOYATH
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AIEKTPUUYECKUE allllapaThl, IPEIHA3HAYEHHBIE U1l KOMMYTALUH 3JIEKTPUYECKOM LENH
U CHSTHS HaIpSOHKEHUS - KOMMYTAI[MOHHbIE anmapathbl (BBIKJIIOYATENIH, OTACIUTEINH,
pa3bEeIMHUTEIIH, aBTOMATHI, pyOUTIBHUKH, MTAKETHBIE BBIKJIFOYATEINH,
MPEeIOXPaHUTENN) U 3a3eMiuTeny HanpsbkeHueM Boie 1000 B ¢ pyuHbiM nipuBogoM
- HEOOXOIMMO B JMIJIEKTPUUECKUX IepuaTkax. B 3JleKTpoyCTaHOBKax pa3perieHo
NPUMEHATh NepyaTKU OECIIOBHbIE M3 JIATEKCAa W JAMAJIEKTPUYECKON PE3UHbI WU
IEpYaTKH CO IBOM M3 JIMCTOBOU PE3UHBI.

Pucynok 7.11 — Jlusnexktpudueckue nepyaTku

[lepuaTku BBIMyCKAalOTCA B BHJIE€ HECKOJIBKHUX THUIIOPAa3MEPOB U CHAOXKaloTCA
3aBOJICKMM IIITAMIIOM C yYKa3aHHWEM TOJIIWHBI 1 HOMEpa MepUYaToK, UCIBITATEILHOTO
HaIpsDKEHUs] W 1aThl MCHbITaHMs. Pa3pemaeTcss MCHoOJIb30BaTh TOJIBKO NEPYATKU C
MapKHUPOBKOH IO 3aIUTHBIM CBOMCTBaM OB (BBICOKHUX HAIPSKEHUN) U DH (HU3KUX
HaTPSHKCHUN ).

Pasmep mepuaTok momOupaercss TakuM 00pa3oM, 4TOOBI MOXKHO OBLUIO HAIETh
MO, HUX TPUKOTAXHBIE IEPYATKH, KOTOpPbIE 3aLIUIIAIOT PYKH OT MOHMKEHHBIX
TEeMIIepaTyp MpU 0OCITYKUBAHUU OTKPBITHIX YCTPOHUCTB B XOJOAHOE Bpems roaa. Jlis
3alUTBl OT MEXaHWYECKUX MOBPEXKICHUM pa3pelaercs HaJleBaTh MOBEPX MEPUYATOK
KOXKaHbIe WM Ope3eHTOBBIC IMEPYATKH, WM pyKaBHIlbL. J[IMHA TEpUYaTOK MOJDKHA
ObITh HE MeHee 350 mm.

[lepen mpuMeHEHMEM MEPYATKH HEOOXOIUMO MPOBEPATh HA TEPMETHYHOCTH
MyTEM 3alOJIHEHUs] UX BO3AYyXOM (CKpyduBas IepyaTKH B CTOPOHY MajblI€B) IS
BBISIBJICHHS CKBO3HBIX IPOKOJIOB M ITyOOKHX HAJIPHIBOB B pe3uHe (pUcyHOK 7.12).
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Pucynok 7.12 — [IpoBepka AMAIEKTPUUYECKUX TIEPUATOK NEPe MPUMEHEHUEM,
METOJIOM CKpyYHUBaHUS

Jm3jieKTpUYecKre Trajomii W 0O0Thl  SBISIIOTCA  JIONOJIHUTEIbHBIMHU
CpeACTBAaMM 3alllUTHl B 3aKPBITBIX, @ B CYXylO TOroAy HW B OTKPBITHIX
ANEKTPOYyCcTaHOBKAX (pUCYHOK 7.13). BOThI HCTONMB3YIOT MpHU JFOOBIX HANPSHKCHUSX,
rajomu - 10 1000 B u temneparype ot —30 ngo 50°C. D1u cpeAcTBa 3alMIIAIOT OT
HamnpspbKeHus 1mara B OV r000ro HampspkeHuss W tuna. Jludnexktpudeckas oOyBb
OTJIMYAETCS] IO IIBETYy OT OCTAJIbHOW pPEe3UHOBOM OO0yBH (HE HMEET JIAaKOBOTO
MTOKPBITHUS, IIBET CBETIO-CEPHIN UITU OCKEBBIN).

Pucynok 7.13 — JIusaekTpuyecKue TajIon 1 00ThI

ITo 3amuTHBIM CBOMCTBAM 00yBb 0003HAYaIOT: JH - TaJIOMIH, IB - OOTHI.

lamomm um OOTBI COCTOAT M3 PE3MHOBOTO Bepxa, PE3UMHOBOW pUIEHOM
MTOOIIBBI, TEKCTHJILHOW MOJKIAJKA W BHYTPEHHUX YCHIIMTEIBHBIX AceTtancit. [lpwm
3TOM OOTHI JIOJDKHBI UMETh OTBOPOTHI. BeIcoTa 00T moipkHA OBITH HE MeHee 160 mwm.
ITpu ucroab30BaHUN OHU OJICBAIOTCS HA OOBIYHYIO CYXYIO OOYBb.

KoBpsi AUIJIEKTPUUYECKHUE MIPUMEHSIOTCS Kak JOTIOJTHUTEIIbHBIC
ANEKTPO3alUTHBIE CPEICTBA B 3JEKTpoycTaHOBKax 10 W Bbime 1000 B (pucynox
7.14). OHH HCTIONB3YIOTCS JUISL OOCTY)KHBAHUS DJIEKTPOYCTAHOBOK B TIOMEIICHHSIX C
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TOBBIIIEHHON OMACHOCTBHIO M 0CO00 OMACHBIX (KPOME CHIPBIX) TIOMEIICHUH, 8 TAKXKE B
OTKPBITBIX JJIEKTPOYCTAHOBKAX B CyXyl mnorogy. KOBpel AMIIIEKTpUYECKHE
paccTWialOTCs Ha Ioly mepex OV, e  NPOU3BOMATCS  ONEpaluud  C
KOMMYTAIIMOHHBIMH anmaparaMu (BKJIIOUEHHE PYOWIBHHUKOB, pa3beIUHUTENICH) |
OPYTUMH PETYIUPYIOIIUMH YCTPONCTBAMM.

Pucynok 7.14 — KoBpbI TU3AEKTpUUECKUE

KoBpsl uzroronsatorcs TonmuHou 6+1 Mwm, gmuHoi ot 500 mo 8000 MM m
mupuHo ot 500 mo 1200 MM u umerT pUdIEHYIO JMIEBYIO TOBEPXHOCTH
(OZTHOIBETHYO).

N3onupyromue MNOACTABKM HCIOJIB3YIOT MPHU JIOOBIX HANPSHKEHUSX IS
otaeneHus (M3oisuu) padoTaromero or mnojia (MPUMEHSIOTCS B3aMEeH KOBPOB B
CBIPBIX M TMBUIBHBIX MoMelieHusx). llpencrapnsior coOol pemnieTdyaTbiii HACTUI
pasmepamu He MeHee 500x500 mMm ¢ 3a3opamu Mexnay miaaHkamu 10 - 30 mwm,
VKpEIUICHHBI Ha KOHYCOOOpa3HBIX OIOPHBIX u30sATOpax (hapdopoBeIX WU
IJIACTMACCOBBIX ) BBICOTOM He MeHee 70 MM (pucyHok 7.15).

I/lfllllll\\\

Pucynok 7.15 — M3onupyroiine noJICTaBKu
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HNHCTPpyMEeHTHI PyUHbIe H30JUPYIOIIHE (CIECAPHO-MOHTAXHBIE HHCTPYMEHTBI
C UW30JIMPOBAaHHBIMU PYKOSTKAMH) CIY)KAT JUIsl  BBIMOJIHEHUS  HECJIOKHBIX
OIEPaTUBHO-MOHTAXXHBIX paboT mox HampsokeHweMm 10 1 kB. K HuM oTHOcsTCS:
OTBEPTKH, OJJTHOCTOPOHHUE raCUHBIC KUY, MOHTEPCKUE HOXKH, TACCATUKH, KyCauKH
u T. 1. (pucyHok 7.16).

Pucynok 7.16 — CriecapHO-MOHTaXHBIM HHCTPYMEHT C U30JIUPYIOMIMMH PYYKaMU

NHCTpyMEHT MOXKET UMETh OJTHOCIOMHYIO HJIM MHOTOCIIOWHYIO M30Jsinuio. [Ipu
ATOM Ka)XAbI CJION MHOTOCIOWHOTO H30JIAIIMOHHOTO MOKPBITHUSI OKPAIlIEH B pa3HbIC
nBera. Ecnu mokpeITHE COCTOMT U3 JIBYX CIIOEB, TO MPU MOSIBICHUH APYroro IBeTa
U3-TI0J1 BEPXHETO CJIOS UHCTPYMEHT MOUICKUT U3BIATHIO U3 IKCILTyaTaI|H.

OcHoBHBIE TpeOOBaHUA K HWHCTPYMEHTaM: HW30JIMPOBAHHBIE  PYKOSITKHU
MHCTPYMEHTOB JIOJDKHBI OBITh JJIMHON HEe MeHee 10 ¢cM M UMEeTh YHOpHhI - YTONIIEHHE
M30JSIIMUM  BO M30€XKaHUE COCKalb3bIBAaHUA PYKH U TPUKOCHOBEHHUS €€ K
HEU30JMPOBAHHBIM METANINYECKUM YaCTAM HHCTPYMEHTA; Y OTBEPTOK JTOKHBI OBITH
M30JIMPOBAaHbl TakXKe U CTepkHU. M3omsamust crepkHe OTBEPTOK JTOJDKHA
OKaHYMBAThCSA Ha paccTosHuu He Oonee 10 MM OT KOHIIA Kajla OTBEPTKH, HJIMHA
HEU30JMPOBAHHOTO JIE3BUSI MOHTEPCKOT'O HOXAa HE JI0JKHA MPEBBIIMIATH 65 MM.

N3oampyomue  KOJNAKU  TpPEJHA3HAYEHbl  JJIi  NPUMEHEHHUS B
anekTpoycTaHoBkax 70 10 kB (pucynok 7.17).

Komnmnaku n3roraBnuBaroTcs AByX THUIIOB:

a) ISl yCTAaHOBKY Ha JKUJIaX OTKIIFOUEHHBIX KaOeei;

0) 111 yCTAaHOBKH Ha HOXKaX OTKIIOYEHHBIX Pa3beIUHUTEIICH.

VYcTaHOBKA M CHSITHE KOJIMAKOB JOJKHBI TPOU3BOUTHCS IByMsI pAOOTHUKAMHU C
MPUMEHEHUEM U30JUPYIOUIEH IITAaHTU U JUAJIEKTpuueckux nepuyarok. [Ipu pabote B
cOOpKax ¢ BEPTHKAIBHBIM DPACTOJOKEHHEM (a3 IMOCIeN0BaATEILHOCTh YCTAHOBKHU
KOJIAKOB CHU3Y-BBEPX, CHITHS - CBEPXY BHU3.
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Pucynok 7.17 — U3onupyromue Koanaku

N3onupywomue HAKJIAAKHA TPUMEHSIOTCS B AJIEKTpOycTaHOBKax 10 20 kB s
MPEAOTBPALLIECHUS CIYYalHOIO NPUKOCHOBEHHMS K TOKOBEIYIIMM YaCTSAM B CIydae
HEBO3MOXHOCTH OTpa)KJeHUs pabouero mecra muraMu. B ajekTpoycTaHOBKax A0
1000 B Hakmagku TNPUMEHSAIOT TakkKe Ui NPeaynpexieHus OIIHMO0YHOIO
BKJTFOUCHUS pyOMIIBHUKOB, MIOMEIIasi UX Ha HOXKH (pUCYyHOK 7.18).

W3onupyromuye HakIaJAKd MPEACTABISIIOT COO0OM TUIACTUHBI W3 TPOYHOIO
ANEKTPOU3OSIMOHHOTO  Marepuana  (OUDJIEKTPUYECKOM  pe3uHbl  — B
anekTpoycTaHoBkax a0 1000 B, »0oHuTa M ApYyrux KECTKUX AMDIECKTPUKOB — B
anekTpoyctaHoBkax Beime 1000 B), pasmepsl HakIago0K JOMKHBI TIO3BOJISATH
IIOJIHOCTBIO 3aKPBIBATh TOKOBEYIIIME YACTH.

Pucynok 7.18 — U3onupyromue HaKJIa K

YcraHoBka M30JIMPYIOLIMX HaKJIaJ0K Ha TOKOBEYIIIME 4acTH
3JIEKTPOYCTAaHOBOK  HampspkeHueM Bblie 1000 B w  HUX CHATHME TOJDKHBI
MIPOU3BOIUTHCS ABYMS paOOTHUKAMH C MCTIOIb30BAHUEM M30JIMPYIONIUX IITAHT JTUOO
KJICIIEH B JOUAJIEKTPUYECKUX NEpYaTKax, a B dJeKTpoycraHoBkax o 1000 B moryr
BBITIOJTHATHCS OJJHUM PAOOTHUKOM C IPUMEHEHUEM JAUDIIEKTPUICCKUX TIEPUATOK.
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3azemiieHNsl TepeHOCHbIe (3aKOPOTKM) TNpPEIHAa3HAYEHbl JJIs  3alUTHI
paboTaro1ero nepcoHaa HAa  OTKJIOYEHHBIX  TOKOBEAYIIUMX  YaCTAX
ANEKTPOYCTAHOBOK OT OIIMOOYHO MMOJAHHOTO WM HABEICHHOIO HAaNpsKeHHUS B
cllydae OTCYTCTBHMsI CTAllMOHAPHBIX 3a3eMIIIOIUX ycTpoWcTB. IlepeHocHbIe
3a3eMJICHUSI COCTOSAT W3 TPOBOAOB C 3aKMMaMM Il 3aKperuieHHs HX Ha
TOKOBEAYUIMX YACTAX M CTPYOLMHAMM JJs TPHUCOEIUHEHUS K 3a3eMIISIOLIUM
npoBogHUKaM (pucyHok 7.19). YcraHaBIMBalOT MEPEHOCHOE 3a3eMIJICHHE CHadaia
MPUCOEIMHEHNEM K 3a3eMIIAIONIEMY YCTPOMCTBY, a MOCJ€ MPOBEPKU OTCYTCTBHUS
HaIpsHKEHHUs] Ha TOKOBEAYIINE YacTH, Ha KOTOPBIX OyIeT MPOBOAUTHLCS padoTa.

’

T

Pucynok 7.19 — IlepenocHoe mtaHroBoe 3azeMiieHue: 1 - ha3Hble 3aKUMBI,
2 - TaHTH, 3 - 3aKOPAYMBAIOIINN MPOBOJI, 4 - 3a3eMIISIONINNA MPOBOJ, 5 - 3AKUMBI

VYcraHOBKAa M CHSTHUE NIEPEHOCHBIX 3a3€MJICHUWM JOJKHBI BBIMOJHATHCS B
JTURJICKTPUYECKUX TMEepUaTKkax B AJIEKTPOYCTaHOBKax HampsbkeHweM Bbiie 1000 B ¢
MIPUMEHEHUEM H30JIMPYIOIIEH IITAaHTH, 3aKPEIUICHUE 3aXKUMOB IEPEHOCHBIX
3a3€MJICHUI OCYIIECTBIISECTCA ITOM K€ IITAHTOM.

[lepeHoCHBIE 3a3eMJICHHS] Ha BO3AYIIHBIX JTUHUAX MPUCOETUHSIOT: IPU HATUYUH
METaJUIMYECKUX OIMOpP - K MX DJIEMEHTaM, XEIe300€TOHHBIX U JEPEBSIHHBIX OIMOp C
3a3eMJIIOIIMMHU CITYCKaMU - K 3TUM CITyCKaM IOCJi€ MPOBEPKH UX LEJIOCTH. B ceTsax
Hanpsbkennem a0 1000 B ¢ 3a3emiieHHOW HENTpasibl0 MPU HAJIUYHU HOBTOPHOIO
3a3eMJICHHMS] HYJIEBOTO TMPOBOJAA  pPAa3pelIacTcss MNPUCOEOUHATH MEPEHOCHbBIE
3a3€MJICHHS K 3TOMY HYJ€BOMY MPOBOAY.

[lepenocHoe 3a3emiieHHEe Ha paboyeM MECTE pa3pelraeTcsi MPUCOSAUHSTH K
3a3eMJIUTENI0, MOTPYKEHHOMY BEpPTHKAJIbHO B TPYHT, HE MeHee yeM Ha 0,5 M.

CedeHusi TPOBOJOB TNEPEHOCHBIX 3a3€MJICHUN JIOJKHBI  YJOBJIETBOPSTH
TpeOOBaHUAM TEPMHUYECKOW CTOWKOCTH TIPH TPOTEKAHWH TOKOB Tpex(a3HOTO
KOPOTKOI'O 3aMbIKaHUS, & B SJIEKTPUUECKUX CETAX C TIIYyX03a3€MJICHHOW HEUTPabIO -
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IIpU MPOTEKAHUU TOKOB OJIHO(A3HOr0 KOPOTKOTO 3aMblkaHus. [IpoBoaa 3azemiieHuit
JIOJDKHBI MMETh CeYeHHe He MeHee 16 MM? B anexTpoycraHoBkax n0 1000 B u me
MeHee 25 MM? B a1ekTpoycTanoBkax Boime 1000 B.

7.2 CpencTBa HHAUBUAYAJIbHOMN 3aIIIUTHI

[ToMUMO 3JIEKTPO3aLIUTHBIX CPEACTB ANEKTPOTEXHUUYECKUN MEPCOHAN JIOJKEH
M0JI30BAThCSl CPENCTBAMM HMHAMBUAYAIbHON 3amuThl. OHU TpenHa3HAYeHbl IS
WHJMBUAYATbHOW 3alllUThl paboTaImuX OT (AKTOPOB HEIIEKTPOTEXHUYECKOTO
XapakTepa: CBETOBBIX, TEIJIOBBIX, MEXaHUYECKUX mposiieHud u aAp. K Hum
OTHOCSITCSI: CPEJCTBA 3alllMTHI TJIa3 W Jula (OYKU M IIMTKH 3alIUTHBIE), CPEICTBA
3alllUThl TOJOBBI (KAaCKM 3alllUTHBIC), CPEACTBA 3aIUTHI OT MaJE€HUS C BBICOTHI
(mpenoxpaHUTENbHBIE M05ICA, CTPAXOBOYHBIE KaHAThI), CPEACTBA 3aLIUThl OPraHoOB
AbIXaHUsl (MPOTUBOTA3bl U PECHUPATOPHI), OJEXkKAa CleluanbHas 3amuTHas (A
3aIIMUTHI OT JIEKTPUYECKON IyTrH) U Jp. (pucyHOK 7.20)

Pucynok 7.20 — CpencTBa MHAMBHIYaJIbHOW 3aIUTHI IEPCOHATA

3anuUTHBIE 0OYKHM M IIUTKH MPEIHA3HAYEHBI JUTSl 3aIIUTHI TJ1a3 U JIUIA OT UCKP
¥ OpbI3r MeTaljla MpU CMEHE MPEeIOXpaHUTENeH, BCKPHITUM My(PT Ha KaOEIbHBIX
JUHUSX TpH paboTaX, CBSI3aHHBIX C OOCITY)XHBaAaHHUEM aKKyMYyJIATOPOB (OT OpBI3T
KHUCJIOT WJIH IIEJI0Yeil).

IIpenoxpanuTe/ibHbIE MOSICA U CTPAXOBOYHbIE KAHATHI WCIOJB3YIOTCS JIJIS
3aIIUTHI OT MAJICHUSI C BBICOTHI MMPU paboTax Ha OMOpax JUHUHN dJIEKTporepead U Ha
000pYIOBaHUM OTKPBITBIX PACTIPEIEITUTEIBHBIX YCTPOUCTB DIIEKTPOYCTAHOBOK.

IIpenoxpanurenbHbIe rnosica MoJApa3ACasiloTCs Ha 0e315IMOYHbIE
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(mpenycmaTpuBaroniii 00XBaT Tejla YEIOBEKAa TOJBKO IO Tajluu) U JISIMOYHbBIE
(oOxBaThIBAIONIMI TEJNO YEJOBEKA MO Talauu, Iuiedam u (uinu) O0€npam). Hampumep,
npu pabote Ha omnope, corinacHo TpedoBanusaM [I0OTID, HeoOX0AUMO MOIB30BATHCS
JSIMOYHBIM MPEJOXPAHUTENBHBIM TOSICOM W ONupaThcsi Ha o00a Korts (j1asza).
CTpaxoBOUYHBI KaHAT SBISETCS JOMOJHUTEIBHBIM CPEICTBOM Oe3omacHOCTH. Ero
IpUMEHEHUE 00sA3aTeNIbHO B TEX CIIydasX, KOI/la MECTO pabOThl HAXOIWUTCA Ha
PAcCTOSIHMM, HE TMO3BOJISIONIEM 3aKPENUTHCS CTPONOM Iosica 32 KOHCTPYKIIMIO
o0opy1I0BaHMUS.

IIporuBoraspl, pecnupaTopbl - 53TO CpPEACTBA HWHAMBHIYATbHOW 3aIIUTHI
OPTaHOB JBIXaHHS OT MPOAYKTOB TOPEHHUS IJIEKTPOU3OISIIMOHHBIX MAaTEPHAIOB U TIPU
MPOBEJICHUH CIICIHATBHBIX Pa00T (CBAPOUYHBIX, MASUIBHBIX U JIP.).

Kacku 3ammTHBIE - 3TO CpejacTBa 3allUThl TOJIOBBI, paOOTAIOUIETO OT
MEXaHUYECKUX TMOBPEKIACHHI, OT BOABI M arpeCCHUBHBIX JKUIKOCTEH, a TaKXKe OT
MOPaKCHHUS DJCKTPUUECKAM TOKOM TIPH CIYYaifHOM KacaHWW TOKOBEAYIIMX YaCTEH,
HaxoAsumMxca noja Hanpsbkenuem a0 1000 B.

O0s13aTeIEHOCTh MPUMEHEHHSI 3alTUTHBIX KACOK (M3 M30JIMPYIOIINX MaTepUAIOB
- TOJIUATHUIICHA, TEKCTOJIMTA WJIM BUHUILIACTA) TIEPCOHAIIOM TPH BBIMOJTHEHUU PadoT B
NOMEIICHUSIX € JJIEKTPOOOOpYyIOBAaHUEM, B 3aKPBITBIX M OTKPBITHIX
pacmpefeMTeIbHBIX ~ YCTPOWCTBAaX, B TOJA3EMHBIX COOPY)KCHHAX, KOJOJIAX,
TYHHEJISIX, TpaHIIesX M KOTJIOBaHAX, a TaKXe MpU OOCIYy)XMBAaHUU M PEMOHTE
BO3/YIIHBIX JIMHUHA PErJIaMEHTUPYETCS HOPMATUBHO-TEXHUYECKON JTOKyMEHTAIHel B
obactu snekrpoyctanoBok (ITIOTID).

7.3 Orpaxaawinue cpeacTsa

I[ToMuMO BbIIIE PACCMOTPEHHBIX CPEICTB 3ALIUTHI  DJIEKTPOTEXHUYECKUI
nepcoHang o0s3aH TOJIb30BATHCS OTPAXKIAIONIUMU cpeacTBaMu. Orpaxaaronue
CpelIcTBa TpeJAHA3HAYCHBI JJIA MPEAOXpaHeHUs pabOoTalIMX OT CIy4alHOTO
npUOTMKEHHUST Ha OMACHBIE PACCTOSIHUS K TOKOBEAYIIUM YacTsIM DJIEKTPOYCTaHOBOK,
HAXOASIINXCA TOJ] HANpPsDKEHUEM, I MPEayNpPEexKACHUS OMMOOUYHBIX OIepanui ¢
KOMMYTAIMOHHBIMH ammapaTtaMu. K HUIM OTHOCSITCS MJIaKaThl U 3HAKU O€30TaCHOCTH,
IIEPEHOCHBIE OTPAXKICHUS - LUTHI.

IlnakaThl M 3HAKH 0€30MACHOCTH CITYXKAT JUIsl IPEIyNPERACHUSI 00 OMACHOCTH
MPUOITMKEHUS K TOKOBEAYITUM YaCTAM 3JIEKTPOYCTAHOBOK, KOTOPBIE HAXOMATCS TOJ
HaMpsHKEHUEM, a TaKkoKe Ul yKa3aHUus MEPCOHANy O MPHHITHIX Mepax 0e30MacHOCTH,
0 3aMpelleHNH BKIFOYEHUS] YCTAHOBKHU U T. [I.

[lnakatel W 3HaKUM OE30MACHOCTH M3rOTABIMBAIOTCS B COOTBETCTBUM C
TpeOOBaHUSIMH TOCYJAPCTBEHHOrO cTaHaapra. [lo xapakTepy mpyUMEHEHHs IJIaKaThl
MOT'YT OBITh TOCTOSIHHBIMU Y MIEPEHOCHBIMU, a 3HAKH - IOCTOSIHHBIMH.
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[lnakaTel W 3HaKM OE30MACHOCTH TOAPA3ACISAIOTCS Ha 3ampeniarolme,
NPEAYNPEKIAIOIINE U MPEAIUCHIBAIOLINE.
K 3anpemarommm niakaram OTHOCATCS ¢ HAAIUCHIO:

«He Brurouats! PaboTtaroT nroam» - AJisl 3anperieHus
1oJlayu HamlpsbKeHUs Ha pabouee mecTto. BoiBemmBaroTcs,
HaIlpuMep, Ha MPUBOAAX KOMMYTAallMOHHBIX alllapaToB C
PYUHBIM yOpaBJICHHEM (BBIKJIIOYATENEH, OTIETUTENEH,
pa3bEAMHUTEIECH, PyOMIIBHUKOB, aBTOMATOB) BO

HE BKNIOMATD!
paGoTtawT nogm

n30exaHue moJga4vr HAIPsAKCHUA Ha pa6oqee MECTO,

«He otkpeiBate! Paboraror nogu» - Ui 3anpelieHUs
HE OTKPBLIBATb! [I0JIa4y CKAaTOr0 BO3JyXa WM rasa. BeiBemmBarorcs,
paGoratoT niogu HanpuMep, Ha 3aJBMXKKAaX, 3aKpbIBAIOIIMX  JOCTYI
BO3/lyXa B IHEBMATUYECKHUE MIPUBO/bI Pa3bEIUHUTEICH;

«He Bxirouats! Pabora Ha auHUW» - IS 3ampenieHus
HE BKNIOUYATbL! Mo/Ia4M HANpPSKEHUs Ha JIMHUIO, HA KOTOPOW paboTaroT
paﬁg‘ra Ha NHHAW JIFOOU. YcTaHaBIMBaOTCA Ha MMpuBOgaX
KOMMYTAIIMOHHBIX aMmapaToB, KOTOPHIMU OTKJIIOYEHA

JIIA pa60T BO3ayIIHaA UJIN KaOeJIbHas JINHMUA,

«Pabota IO HAIIPAKCHHUCM. HOBTOpHO HC BKIIIOYATB» -

PABOTA JUTSL 3alpeIleHns] TOBTOPHOI'O BKIIOYECHHS BBIKIIOYATEICH
nop HAMNPSKEHMEM

NOBTOPHO He BKNIOYATS! BO3IIYIHHOI>1 JIMHHUHN I10CJIC nx ABTOMATHYCCKOI'O

OTKJIOYUYCHMH .

K rumrakaram, npeaymnpex1atommmM OTHOCITCS

«OcTopoxHO!  DJEKTpUYECKOE  HANpsDKEHUe» -  JJIA
NpEenynpekIeHrus 00 OMacHOCTU MOPAXKECHHS AIEKTPUUECKUM
TOKOM;

~ | «Croit! Hampsoxkenue» - a8 TpeaynpexacHus o0
cTou! OMACHOCTH  MHOPAaXEHUS  DJIEKTPHMYECKHM  TOKOM.
HAMPAXEHWE BhIBeIIMBAETCS HA OTPAYKIAIOIIUX [IUTaX WK 0apbepax;
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«HcnbiTanne! OnacHo 1Sl )KUZHUY - IS IPEAYTIPEIKICHUS

WCTNBITAHUE 00 OMacHOCTU NOPAXKEHUS HIIEKTPUUECKUM TOKOM MpHU
onacHo

MIPOBEICHUH UCTIBITAHUH TTOBBINICHHBIM HAMIPSHKCHUEM;
AN XU3HU

«He Brnezait! YopeT» - 115 mpeaynpekIeHus ONacHOCTH
HE BNE3AN OABEMA 10 KOHCTPYKIUSAM;
yoser

oo «OmacHOe »JIeKTpHueckoe Tmone. be3 CpencTB 3allTh
ANEKTPUYECKOE NOME |  MPOXOA 3amperieH» - I MPeIyNpekICHHs BO3ACHCTBUS

BE3 CPEACTB AT DJIEKTPUYCCKOT0 MOJIST HA IIEPCOHAI.
NPOXOM 3ANPELLEH

[TmakaTel IpeanuCHIBAIOLINE:

«PaboraThb 3ACCh» - IJIA YKAa3aHUA pa6oqer0 MECTa,

PABOTATL

30ECb

«Bnes3atp 31€ch» - I ykasaHUs 0€30MacHOro MyTH MOAbeMa K
paboueMy  MecTy. YCTaHaBIMBAIOTCS Ha  CTAallMOHAPHBIX
BNE3ATL JIECTHHIIAX U KOHCTPYKIUAX, [0 KOTOPBIM IS IPOBENCHUS paboT

EAECh PaspCUiCHO IMOAHUMATHCA.

[lmakaT yka3zaTenbHBIN:

«3azemMyeHO» - [IJIs YKa3aHUs HEJOMYCTUMOCTH MOJAaydH
HaIPSKEHUS Ha 3a3€MJIEHHBIA YYaCTOK AJIEKTPOYCTAHOBKH.

[lnakatel W  3HaKM  OE30MACHOCTH  BBIBEIIMBAIOTCS  HA  MPUBOJAAX
pa3beIMHUTENCH, OTACNUTEICH ¥ BBIKIIOUATENCH HArpy3KH, MPU OMIMOOYHOM
BKJIFOUEHUN KOTOPBIX HE HCKJIIOYAECTCS I[10Jadya HaIlpsHKEHUs Ha  3a3€MIJICHHBIN
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Y4acCTOK DJIEKTPOYCTAaHOBKHM, a TAaKXE€ Ha KIIOYaX M KHOMNKaX JUCTAHUIUOHHOTO
YIPABJICHUS KOMMYTAIIMOHHBIMU annapaTaMH.

uTsl (IMPMBI) TPUMEHSIOTCA JUIsl BPEMEHHOTO OrPa)KACHUS TOKOBEMYIIUX
YacTel, HaXOMSIIUXCSA IMOJ HampsbkeHueM (pucyHoOK 7.21). BreicoTa muTa moinkHA
OBITH HE MeHee 1,7 M, a pacCTOsSIHME OT HUXKHEW KPOMKHU 0 ToJia - He 6osee 100 mm.
Ha mmTax 10MKHBI OBITH KECTKO YKpEIUIEHBI Mpeaynpexaatoniue miakatel «CToi!
HanpsixkeHnue» uim HaHECEHbl COOTBETCTBYIOLIUE HAAIHUCH.

Pucynok 7.21 — IlepeHocHOe orpaxaeHue (IIuT)

7.4 TlpaBuiia noJib30BaHMS CPeJACTBAMHU 3aAIIUTHI

[Ipu paGoTax MOJKHBI MCIIOJIB30BATHCS TOJIBKO CPENCTBA 3aIUTHI, UMEIOIINE
MAapKUPOBKY C YKa3aHUEM 3aBOJ1a-U3TOTOBUTENS, HAMMEHOBAHUSI WIN TUIIA U3JIECIINS U
roJia BhITYCKa U IITaMIl 00 UCTIBITAHUY.

N3onupyromue 3JeKTPO3aAIMUTHBIE CPEACTBA PACCUMTAHBl HA NPUMEHEHUE B
3aKPBITHIX JIEKTPOYCTAHOBKAX, & B OTKPBITHIX 3JIEKTPOYCTAHOBKAX - TOJIBKO B CYXYIO
noroxy. [Ipu HeOIarompusTHBIX YCIOBUAX IMOTOIBI, HAPUMEpP, OCAIKH, W3MOPOCH
MIOJIb30BaThCS UMU HE JIOIYCKAETCs.

Ha otkpeiTOM BO31yX€ B CHIPYIO IOIOAY MOTYT NPUMEHATHCS TOJIBKO CPEACTBA
3alIUTHl CHEIUATBHOW KOHCTPYKIMH, TpEeIHAa3HAYCHHBbIE i1 pabOThl B TaKUX
ycinoBusiX. OHU M3rOTABIMBAIOTCS, UCIBITHIBAIOTCA U UCIOJIB3YIOTCS B COOTBETCTBUU
C TEXHUYECKMMH YCIOBUSIMM M MHCTPYKIUsAMH. llepen kaxapiM NpUMEHECHHEM
CpEICTBa 3alllUTHI TMEPCOHANT O0053aH MPOBEPUTH €r0 HCIPABHOCTh, OTCYTCTBHUE
BHEIIHUX ITOBPEXKICHUW M 3arpsA3HECHHUM, a TaKXe MPOBEPUTH IO IITAMIy CpPOK
rogHocTu. He momyckaercs moyib30BaThCsl CPEACTBAMU 3ALIMUTHI ¢ UCTEKIIUM CPOKOM
rogHOCTH. Bce Haxopsmmuecs B DKCIUTyaTallMd 3JIEKTPO3AIIUTHBIE CPEACTBA H

162



CpeICTBa MHAMBUAYAJIbHOM  3allUTBl  JOJKHBI OBITh MPOHYMEPOBaHBL, 32
HUCKJIIFOYEHUEM 3allUTHBIX KACOK, JUAIEKTPUYECKHX KOBPOB, H30JUPYIOLIUX
MOJICTaBOK, IJIAKATOB O€30MAaCHOCTH, 3AIUTHBIX OrPa’KIEHUM, IITAHT ISl IIEpeHoca
Y BBIPAaBHMBAHUs MOTEHIIMAA.

Hanuuue n cocTosiHME CPENCTB 3AIMTHI IPOBEPSAETCA NEPUOIUYECKH OCMOTPOM,
KOTOpBIN JIOJDKEH NpPOBOAMTHCS HE pexxke 1 paza B 6 mec. (Mg NEpPEeHOCHBIX
3a3eMJieHH - He pexe 1 pasa B 3 mec.) paOOTHHUKOM, OTBETCTBEHHBIM 3a HX
COCTOSIHUE, C 00s13aTEIBHON 3aUChIO PE3YIBTATOB OCMOTPA B KYpHAaJ.

HopMmbl KOMIUIEKTOBaHMSI CpEICTBAMHM 3alUTBl B  PaCHpEaCIUTEIbHBIX
yCTPOMCTBax, TpaHCHOPMATOPHBIX MOJCTAHLUHUAX, IIUTAX M MYyJIbTaX YNpaBIEHUS
ANEKTPOCTAHIMM, a TaKXkKe ONEepPaTUBHO-BBIE3JIHBIX Opuraj NpHUBEICHBl B
HOPMAaTUBHOM JIOKyMeHTe [24]. Hampumep, pacnpeneiurtenbHbie YCTPOWCTBA
HanpspkenrueMm 10 U Bbimie 1000 B qomxHBl OBITH YKOMIUIEKTOBaHBI HE MEHEE 4YeM
JOBYMS ITApaMH IUDJICKTPUYECKUX NIEPUYATOK U ABYMS YKA3aTEIsIMHU HANPSIKEHUS.

7.5 UcnibiTaHHMe CPeICTB 3aIUTHI

DIIEKTPO3AIIUTHBIE CPEJCTBA, KOTOPBHIE MPUMEHSIOTCS AJIEKTPOTEXHUYECKUM
NEPCOHAJIOM TMPU IKCIUTyaTallMM JJICKTPOYCTAHOBOK JOJDKHBI  MEPUOJANYECKHU
NOJBEPraThCsl UCHBITAHUAM. He moasiekar UCHbITaHUSAM: JUAIEKTPUUECKUE KOBPBHI,
U30JUPYIOIIME TIOACTaBKH, MEPEHOCHBIE 3a3€MJICHUS, 3alUTHBIC OTPaKICHUS,
TUTaKaThl ¥ 3HAKU O€30MacHOCTH.

Ha »nekTpo3aliuTHBIE CpPENCTBA, KOTOPBIE BBIACPKAIU HCIBITAHUS, CTaBAT
HECMBIBAaEMBIN IITaMI (HaKJIeKa Ha M30JHUPYIOUIEH YacTH) CHEeIUaIbHOU (POPMBI C
yKazaHHeM pabdouero HampspKeHUs, AaThl CIEIYIONIEr0 UCTIBITAHUS U HAUMEHOBAHUSA
nabopaTopuu, IPOBOIUBIIECH UCTIBITAHUS.

Ha cpeactBax 3amuThl, HE BBIAEPKABIIMX HCIBITAHUSA, IITAMII JIOJDKEH OBITH
MEPEUYECPKHYT KpPACHOM KpACKOM. Pe3ynbTaThl SKCIUTyaTAllMOHHBIX HWCIBITAHUN
CPEACTB 3aIIUTHl PETUCTPUPYIOTCS B CIIELIMATBHBIX KypHaIaX.

Hopmbl  3KCIUlyaTalmOHHBIX ~ WCOBITAHUMA W CPOKM HUX  IPOBEACHUS
ONPEAEIAOTC WHCTPYKIMEW II0 MPUMEHECHUI0O M HCHBITAHUIO CPEJICTB 3aALIUTHI,
UCIONIb3yeMbIX B aiekTpoyctaHoBkax CO 153-34.03.603-2003 (mpunnoxenust 6 u 7).
JIns HEKOTOPBIX H30JIUPYIOIIMX CPEACTB 3aIUTBhl CPOKU HCHBITAHWW NPUBEICHBI B
tabauie 7.1.

B yacTHOCTHM, OCHOBHBIE H3OJMPYIOIIHUE AJIEKTPO3ALIUTHBIE CPEACTBA,
MPEIHA3HAYECHHbIE JJI1 AJEKTPOYCTAaHOBOK HampspkeHnem oT 1 jmo 35 kB
BKJIIOYUTENBbHO, UCIIBITHIBAIOTCS HANIPSIKEHUEM, PABHBIM TPEXKPATHOMY JIMHEHHOMY,
HO He Hwxke 40 kB, a npeaHasHayeHHbIE JUIA 3JIEKTPOYCTAHOBOK HANPSIKEHUEM
110 kB u BbIIIe - paBHBIM TPEXKPATHOMY (ha3HOMY.
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Tabmuua 7.1 - HopMBbI MU CPOKHM SKCIUTyaTallMOHHBIX HCIBITAHUN HEKOTOPBIX
U30JUPYIOIIUX CPEICTB

HcnbiTatensHoe Tok IIepnoauaHoCTH
HaumenoBanue cpencts [Tpo10IKUTENBHOCTD 9
HaNpsDKEHUe, - YTCUKH, UCTIBITAaHUH,
3alUTHI UCTIIBITAHUH, MHH
kB MA Mec.
[IITaHry M30aMpYyIOIUE IS 5 5 i 24
Hanpsbkenuid 1o 1 kB
N3omm ne xiemm 2-10
PyIom t 40 (2) 5 - 24
kB (10 1 xB)
N3osmpyromuii MHCTPYMEHT
(C 0THOCITONHOM U30JISIIHEH, 9 1 i 12
B TOM YHCJI€ YCUJIEHHOU
M30JISIIHIECH )
[TepuaTku qUAIEKTPHUECKUE 6 1 6 6
l"ayiommm audnekTpuyeckue 3,5 1 2 12
BoTel muanekTpudeckne 15 1 7,5 36

N3onupyroiye mTaHrd U KJICIIA UCTIBITHIBAIOTCS HA MPOOOH - DJIEKTPUYECKYIO
MPOYHOCTh M30JSIIUMU. [Ipr 3TOM HampspDKEHHE TPUKIIAIbIBACTCS MEXIy pabouei
YaCThI0 U BPEMEHHBIM 3JICKTPOJIOM, HAJIOKEHHBIM y OTPaHUUYMTEILHOIO KOJIbIA CO
CTOPOHBI M30JUpyromield 4YacThu. CpeAcTBO CUMTAETCA BBIACPKABIIMM HCIBITAaHUE,
€CIM HeT pa3psoB M KojieOaHUs TMOKa3aHUW B mpubopax, Mocie OKOHYAHUS
U3MEpEeHui HeT HarpeBa paboyeil yacTu.

[lepuatku, OGOTHI, rajomu W TUOKHME HAKIAJIKH HCIBITHIBAIOT HAa MPo0Ool u
MaKCUMAaJbHbIN TOK YTEUKHU.

[lepuatku (GOTHI, rajoln) MOTPYXkKAIOTCA B BaHHY C BOJOW NPHU TeMIEpaType
25+15°C. Bona HanmBaeTcs Takke BHYTPb mepuaTtok (00T, rayoni). YpOBEHb BOIBI
KaK CHapyXH, TaK M BHYTPH IEpyaTOK JOJDKEH OBITh Ha 45...55 MM Hmke ux
BEPXHUX KPaeB, KOTOPBIC JTOKHBI OBITh CYXUMHU (PUCYHOK 7.22).

HcnbiTaTenbHOE  HANPSOKEHUE MOJAETCS  MEXAYy KOPIYCOM BaHHBl H
AJIEKTPOJOM, OIYCKaeMbIM B BOAY BHYTpb nepyaTku. [lepuyatku OpakyioT Nmpu ux
nmpo0oe WM TPH MPEBHINICHUH TOKA, MPOTEKAIOMIETO Yepe3 HUX, HOPMUPOBAHHOTO
3HaueHusa 6 MA (7,5 u 2 MA COOTBETCTBEHHO /i OOT U rajoir). Bpems: ucnsiranus
cocTtaBisieT | MuH.

Py4yHOU M30IMpYyIOMMUIA HHCTPYMEHT C OJHOCIOMHOM HM30JSLMUEN IOJIBEPTracTCA
AIIEKTPUYECKUM HCTBITAaHUSM Ha mpobOod wu3omsamuu. HMHCTpYMEHT morpysKaercs
M30JIMPOBAHHON YacThIO B BOJY TaK, YTOOBI OHA HE JOXOJWIA 10 Kpasi U30JAINHA Ha
22...26 mM. HanpsbxeHue nogaercss MexXay METAUIMYECKOW 4aCThK0 MHCTPYMEHTA U
KOPITYCOM BaHHbI UJIU 3JE€KTPOIOM, OMYIIEHHBIM B BaHHY.

NHCTpyMEHT ¢ MHOTOCIOMHOW H30JSLMEN B MPOLECCE HKCIUTyaTaluuH
MoABEpraeTcsi TOJbBKO OcMOTpy (He pexe | paza B 6 Mec.), DIIEKTPUYECKHUE
UCIIBITAHUS HE TIPOBOJISIT.
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Pucynok 7.22 — Cxema ucnibITaHUI AUAIEKTPUUYECKUX NepyaTok: 1 - TpaHchopmarop
YCTAaHOBKH, 2 - IEPEKIII0YATEND, 3 - IIYHTHUPYIOIEE CONPOTUBIICHHE,
4- razopazpsHas J1ammna, 5 — poccelb, 6 — MUUTHaMIIEpPMETp, 7- pa3psIHUK,
8 — MeTanmyeckas BaHHA C BOJOM

KoBpbl HCHBITHIBAIOT TOJBKO TIOCHE M3rOTOBJIEHHUS, B paMKax IpUEMO-
caatoyHbix ucnbiTaHui Ha 3aBoge mo ['OCT 4997-75. Ilpu wucnbiTaHUKM KOBPHI
IPOTATUBAIOT MEXKY BPAIAIOIIUMUCA TUIUHIPUIECKUMH dJIEKTPOJAMHU, K KOTOPBIM
IPUKIAIbIBAETCSI HOPMHUPOBAHHOE HUCIBITaTENbHOE HampsikeHue. llpu HanpspkeHuun
Ha AJeKTpoaax 5,5 kB BennunHa Toka yTeUKH HE NOJKHA MpeBbIaTh | MA.

W3onupyrolre MOACTaBKM IMpPU MPUEMO-CHATOYHBIX HCIBITAHUSIX CHavalla
POU3BOJATCA dJIEKTpUUecKue (Ha MpoOOM, yTeuKy TOKa) MCTIBITAHUS U30JISTOPOB, a
IIOTOM MEXAaHUYECKHE UCTIBITAHUSI KOHCTPYKIUU B LIEJIOM.

KoBpbl 1 OACTaBKY B 3KCIUTyaTallMH MMOJBEPTalOTCS NEPUOAUUYECKUM OCMOTpPaM
(1e pexe 1 paza B 6 Mec.), a TaK)K€ HEMIOCPEACTBEHHO TIepe]l MPUMEHECHHUEM.

VKazarenu HamnpssKeHUs MOABEPTralOTCS HCHBITAHUSAM HAa  DJIEKTPHUYECKYIO
MIPOYHOCTh M3O0JISIIUUA PYKOATOK M OMPEACIICHUIO MOpOra 3a)KUraHus CUTHAIBHOU
Jammbl (HampsOKEHUs WHIWKAIMK) U TOKA YKaszaTelsl Mpu HauOoJsbllieM paboueM
HaIpsKEHHUH.

Hanpsixenne nanukarnuu ykasareneit 1o 1000 B gomxHO cocTaBisTe He Ooee
50 B. Tok, nmpoTtekaroiuii uepe3 yka3zareiab Mpu HanOobiieM pabodeM HarpsKeHUU
yKazatens, JobkeH ObiTh He Oomee 0,6 MA y omHomomocHbX, 10 MA -
JBYXTOJIFOCHBIX.

[IpenoxpaHurtenbHble MOSICA U CTPAXOBOUHBIE KAaHAThl HCIMBITHIBAIOTCA Ha
MEXaHWYECKYI0 MPOYHOCTH MOCJIE UX U3TOTOBIICHHUS, a TaKkxke nepuoauyecku (1 pas B
6 wmec.). [Ipu wucnbpITaHUSAX Ha pa3pblB YKa3aHHbIE CPEACTBA 3aKPEIUISIIOTCS Ha
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KECTKOM Omope, U K HUM IMPUKIAABIBAECTCS CTATUYECKAsd HArpy3Ka BEIUYUHOMU
4000 H (400 xrc). [Tpo1omKuTeIbHOCTh UCIIBITAHUS COCTABIISIET 5 MUH.

KoHnTpoJsbHbIE BONIPOCHI

1. Uto npencTaBisitoT cOO0M 3IEKTpO3aIIUTHBIE CpeicTBa?

2. YTo Takoe OCHOBHOE M30JIUPYIOIIEE 3JIEKTPO3aUUTHOE CPEJCTBO?

3.UT0 Takoe AOMOIHUTENbHOE U30JIUPYIOLIEE AIEKTPO3AIUTHOE CPECTBO?

4. TlepeuncnuTe OCHOBHBIE H3O0JUPYIOIMIME AJICKTPO3AIIUTHBIE CPENICTBA
3JIEKTPOYCTAaHOBOK Hanpsikenuem a0 1000B.

5. Ilepeuncnure AOMOJHUTENbHBIE W30JIUPYIOLIUE DJIEKTPO3AIIUTHBIE CPEICTBA
3JIEKTPOYCTAaHOBOK HanpsbkeHuem 10 1000B.

6. 1nst kakoi pa®oThl peAHa3HAYEHbI U30JUPYIOLIKE TaHTU?

7. VI3 xakux 4acTeil COCTOAT U30IUPYIOIINE IIITAaHTH?

8. s xakoi paboThI peHa3HAYEHbI U30JUPYIOIINE KIS ?

9. [MosicHuTe OCHOBHOE Ha3HAYCHUE JICKTPOU3MEPUTEIbHBIX KIICIICH.

10. KTo MOXEeT BBITIOJHITL PAOOTY C AIEKTPOU3MEPUTEIIBHBIMH KJIEIaMu?

11. JIns xakux IeJei ciykaT yKa3aTelqW HalpsKEeHWUsS W Ha YeM OCHOBAaH UX
IPUHITUTI JEeUCTBUS?

12. Kak ®u Kro MOXET WCIONb30BaTh YKa3aTelb HAIpsSKEHUS B
3JIEKTpOyCcTaHOBKax A0 U cBbiie 1000 B?

13. TlosicHuTe OCHOBHOE Ha3HAYEHHE CUTHAIN3AaTOPOB HAMPSIKEHUS.

14. llosicHuTe OCHOBHOE HAa3HAYEHHUE  JUPJIEKTPUUECKUX  MEPUYATOK,
TURJIEKTPUYECKUX OOT U TaJIOII.

15. TlosicHuTE OCHOBHOE Ha3HAYEHUE AUIICKTPUUECKUX KOBPOB, U30JIUPYIOLIUX
MOJICTaBOK, KOJIIAKOB U HAKIIAJIOK.

16. Kakue ucnonb3yroTcsi cpeAcTBa MHIAUBHIYATbHOM 3alIUTHI MpU paboTax B
AJIEKTPOYCTAaHOBKAX HampspkeHueM a0 u Beiie 1000B?

17. Yro oOTHOCATCS K OrpaXIaroIIUM CpeACTBaM Mpu paboTax B
3JIEKTPOYCTAaHOBKAX HampspkeHueM a0 u Beiie 1000B?

18. Jlns dero mnpeaHa3HAYEHBI 3amlpealoONIue ITUTaKaThl OE€30MacHOCTH B
AJIEKTPOYCTAaHOBKAX HampspkeHueM 10 u Boiiie 1000B?

19. ns dyero mpenHa3HA4YeHbl MPEAYNPEKIAIONME TUIAKaThl W 3HAKH
0e30MacHOCTH B AJIEKTPOYCTAHOBKAX HampspkeHueM 10 U Beime 1000B?

20. JInst gyero mpenHa3HAYeHBI TPEANMUCHIBAIOIINE TIaKaThl 0€301MacHOCTH?

21. Jlns dero mpenHAa3HAYCHBl YKa3aTelbHBIE IIJIaKaThl OE30MacHOCTH B
ANEKTPOYCTAHOBKAX HampskeHrem A0 u Boiiie 1000B?
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22. KakuMM 3J1E€KTPO3AIUTHBIMU CPEICTBAMH HE JIOMYCKAETCS MOJb30BAThCS
MEPCOHAITY 3JIEKTPOYCTAHOBKU ?

23. Yto 00s3aH MPOBEPUTh MEPCOHAN DJIEKTPOYCTAHOBKH TMEPE] KaKIbIM
MPUMEHEHUEM JIFOOOT0 CPEJCTBA 3ALUTHI?

24. Yto Hano nenath paOOTHUKY M OTBETCTBEHHOMY 3a 3JIEKTPOXO3SUCTBO MPHU
0OHapy’KEHUU HEMIPUTOAHOCTH CPEICTB 3aILUTHI?

25. UTO M Kak JOJKHO OBITh BBIMOJHEHO CO BCEMH AJIEKTPO3AIUTHBIMU
CpelICTBAMM, KOTOPbIE HAXOATCS B AKCILTyaTaI[uu?

26. Kak J10KHBI OBITh MPOBEPEHBI 3JIEKTPO3ALIUTHBIE CPEACTBA, KPOME
U30JIMPYIOLIUX TIOJICTABOK, JHUAJIEKTPUUYECKUX KOBPOB, NEPEHOCHBIX 3a3€MJICHUH,
3aIIUTHBIX OTPAXJACHUM, MJIAKATOB U 3HAKOB O€301acHOCTU?

27. Kakasg wmapkupoBKa JOJDKHA OBITh MPOM3BEJAEHA TMPU HCIBITAHUAX
JIURJIEKTPUYECKUX NIEPUATOK, OOT U ranom?

28. llepeuucnure CpPOKM HUCIBITAHUN H3OJUPYIOMIMX IITAHT, H30JUPYIOIIUX
KJIEIIeH, U30JUPYIOIIEr0 UHCTPYMEHTA, NUAJICKTPUUYECKUX MepyaToK, OOT rajoul u
KOBPOB.
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IPUJIO’KEHHUE 1

Opranumzanus: 000 «Crpomllex»
ITonpaznenenue: YuacTox No 7

Hapsan-nomyck Ne 1
JU1g paboThI B AIEKTPOYCTAHOBKAX

OTBETCTBEHHOMY PYKOBOJIUTENIO paboT:
PovanoBy Y. . tp. IV mo u seme 1000

Homnyckaroniemy:
lNetposy M. M. tp. lllmo 1000 B.

B.
ITpousBoaurento pador:
Meanosy C. C. p. IV mo u seme 1000 B.

Habmonarommemy: He HasHauaeTcs

¢ wieHamu Opuransl: llynsrmd A. M. 1p. llmo wm Beme 1000 B., HOymxux C. B. mp. lll mo

1000 B., Orypuoe B. M. rp. Il mo 1000 B.

nopyvacTcsa 3aMeHa I[NOIOBECHOT'O INIMTAaKIEeI O xkabejyia MOCTOBOIT'O KpaHa oOT

PraseeIVMHUTETIA Nel OO BBOIOHOIT'O aBTOMATMYECKOI'O BHIKJIOUATEJIA B IIUTE

MOCTOBOI'O KpaHa.
Pabory Hauats: Jara

30 masg 2016 .

Bpems 9:00

Paboty 3aKOHUYHTH: nara

30 masg 2016 .

Bpems 16:00

Mepbl 110 IOATOTOBKE pad04uX MeCT

HanmeHnoBaHne 351€eKTpOyCTaHOBOK,
B KOTOPBIX HY>KHO IIPOBECTH
OTKJIIOYEHMSI U YCTAHOBUTH 3a3E€MJICHUSI

Y10 JOKHO OBITH OTKIFOYEHO
U TI€E 3a36MJIEHO

1

2

SnexkTpommToBas Ne3

ABTOMATUUYECKUN BHKJOUaTENL Ned,
nuTanmmMy kabejib MOCTOBOTO KpaHa.

Paswemuuuresns Nel

Orxomamuy kabeJlb OT Pal’beIMHUTEJIA
Nol

OtnenbHbIC yKa3aHus: B paboTe NPUMMEHATH OPelOoXPaHMTEeJIbHHE MOHTAaXHHE M105gca,

KaCKI.

Hapsn Beiman: qata 30 mas 2016 1.
[Topmuce

Hapsn npognmin no: mata
[Topnuce
Hata

Bpemsa 08:00
®amunus, nHUIUMAIB Kimoes B. VM. Tp. Vv
BpeMst m-=m-mmmmmm oo oo

Perncrpanus uejieBoro MHHCTPYKTAa:Ka, IPOBOJUMOI0 BbIIAKOIIMM HaPSI

Iles1eBOM MHCTPYKTAXK NMPOBeJI

IlesieBOii MHCTPYKTAXK MOJTYYHIT

PaGoTHUK, Kawer B. U.
BBIIABIIUN
Haps (mommuck)

OTBETCTBEHHBIA
Pomasnos N. U.

pyKOBOAUTENb paboT
(mpousBOIUTENH PAdOT,

(TIOTIHCH)

HaOJTFOJATOTITHI )

Pa3penienne Ha MOATOTOBKY pa0o4nx MecT M HA JONYCK K BbIIIOJIHEHUIO padoT

PaspelieHre Ha MOATOTOBKY pabOvMX MECT M Ha [Moamuch pabOTHHUKA, HOTYYHBILETO
JIOIYCK K BBITIOTHEHHIO paboT BhIIA Jlata, BpeMsi | paspellieHue Ha OArOTOBKY pabovnx MecCT
(TOMKHOCTH, (PaMUITHS WITH TTOMITHCH) Y Ha JIOMYCK K BBIMOJHEHUIO padoT

1 2 3
30.05.16
Hau. noapaznenenns /Koposun U. 1./ 08:30 Hau. cmenBl /bbikoB A. I1./
Hauvanbauk cMeHbI /beikoB A. I1./ 30.05.16 Jlex. anexkTpuk / TlerpoBIL T1/
L 08:45 . P ETpo
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Pa6oune mecta moarorosneHsl. [loj HanpspkeHHeM ocTanuch: pafouee MeCTO 0BEeCTOUEeHO.

Homyckaronuit

[leTpor II. II.

OTBETCTBEHHBIN PYKOBOAUTENH pabOT (MIPOU3BOIUTEND PAa0OT MITN HAOIIOAAIOIINH)

(moamuce)

(moamuce)

PeFI/ICTpaHI/IH HEJIEBOI'0 MHCTPYKTAZKA, IIPOBOAUMOI0 J0IIYCKAIIIUM IMPHU NEPBUYHOM JT0IIYCKE

IlesneBoii MHCTP

YKTa:K NPOBeJI

[leTpos II. II.

Honyckarommit

(moamnucek)

IlesieBO¥i MHCTPYKTAK NMOJTYYHI
OTBeTCTBEHHBIN PoManos M. .
PYKOBOAUTEIb ((pamuMs, HHULIUATIBL, TIOJITHCH)
pabor, VMBanoB C. C.
HPOU3BO/IUTEITH Mygorme A. U
pabot
. [Iymxye  C. B.
(Habmronaromuii),
YJIeHbl OpHUTaIbI Orypuos B. II.

E:xeqneBHBbIN AONIYCK K paﬁoTe H BpEMsA €€ OKOHYAHUSA

Bpurana noiyuniia 1eneBoid HHCTPYKTaxK
¥l IONYyIIEHA Ha MOIrOTOBJICHHOE pabouee MecTo

Pabora 3akoHueHa, Opurana ynaieHa

[Moanucu (moanuce) (pamunus,
HaumenoBanwue MHHLAATE) I 0143;_([)021[41;2;2 ador
[Hara, Bpemst [TpousBoguTens Jara, Bpemst p A p
pabouero mecra (Habmopatoriero)
JIOITYCKArOIIero pabot
(HaBI0AMOIIEr0) (pamunus, THAIUAITBI)
1 2 3 4 5 6
MOCTOBON Kbam 30.05.16 Iletpos II. II. VBanoe C. C. 30.05.16 Veanor C. C.
P 09:00 15:30

PeFI/ICTpaIII/[SI IHeJIEBOI0 I/IHCprKTa)Ka, HpOBOI[I/IMOFO OTBECTCTBCHHBIM pyKOBOlI]/ITe.]IeM paﬁoT
(mpousBoauTeseM padoT, HAOJII0AAIOIIHM)

IlesieBOM MHCTPYKTAXK NMPOBeJI

IleJsieBOIi MHCTPYKTAXK MOJTYIHIT

OTBeTCTBEHHBIN
PYKOBOAHTEH pabOT
(TIpou3BOIUTEIH
pabor,
HaOJTIOTAFOTITHI )

Pomanor M. U.

UneHb! OpuTambl

(mommuce)

VBanos C. C.

(pamuTust, MHUALIUAAIIBI, TIOIIKCH)
MyneruH A. W.

[ymxkvm C. B.
Orypuos B. II.

HN3meHeHus1 B cocTaBe OpUIrajabl

aTa
Hara, Pazpemmn
BBenien B coctaB Opuraisi BeiBezieH 13 coctaBa Opuraisi BpeMsi (noxmics)
AMUJIHS, MHULIAAIIBI na aAMILTHS, HHULIUAIIB, TPYIIIa aTa
@ ’ 1 > Tpymna) @ ’ 1 > Tpyrina) (naa) (pamunus, THAIHAITBI)
(Bpems)
1 2 3 4

PaboTa 1moiaHoCTEI0 3aKOHYCHA, 6p1/1raﬂa yYAaJICHa, 3a3€MJICHUS, YCTAHOBJICHHBIC 6p1/1raz[0171, CHATHI,

cOO0IIEHO (KOMY) IeX . DJIEKTPOMOHTED

[letpor II. II.

Hata 30.05.16

IIpousBoauTesb padoT (HAOIIOAAIOIIINIA)

OTBeTCTBEHHBII PYKOBOAMTEIb PadoT

(LOJDKHOCTD)

(amuust, UHULIKATIBI)

BpeMs 15:45

VMeaunos C. C.

(moamnucek) (hamuins, MHUIIHATIBL)

Pomanor M. .

(moanuce) (haMuus, HHULMAIIBI)
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INPUJIOKEHME 2

Pexomenyemblii 00pasern

KYPHA
YYETA PABOT IO HAPAJAM-JOITY CKAM U PACHHOPA KEHUAM
JJIAA PABOT B QJIEKTPOYCTAHOBKAX

(swodg ‘ererr) BHORHOMEE BLOQB]

10

(swoda
‘erer) nrunArondu aroged )

IDKEINAdLOHM 01999101
XUIMEUhALON U XUMmanrogodi
‘goMUHLOgRd MO0 |

AVHOLTINOERE MMEOHBLOA LOOW
‘UMHOROIINLO XIIWHUI'OXQOJH
WouHeERdA 0 109ed
HULOOHOBLOEIQ OIMHIRIIIIAIQ0
ol BULEUAIIOdOW OMMOORMHXA |,

(1Lo0HORIOEdQ0dINAIE
ol eUUAdI ‘[IrBUIIMHU
‘suruwed) ouHxedomoed
HUIIEer L0 MUHLOOR ]

(1Lo0HORIOEdQ0dINAIE
ol eUUAdI ‘[IrBUIIMHU
‘suruwed) 19reandg IHOI R

(1Lo0HORIOEdQ0dINIIrE
ol eIUAdI ‘[IrBUIIMHU
‘BUIrMNE()) UUITIOTRIOIQBH
‘19100ed arainrogenod]|

EHO@NQ QUHBHIOHIWHEH U OLIJIJN

ersden dowoy

suHM¥XEdonoed dowoy
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INPUJIOKEHME 3

Ilepeyenb padoT B 3JIEKTPOYCTAHOBKAX B MOPSAKe TeKylIel IKCIIyaTauuu

1. PaGoThI B 3JIEKTPOYyCTAaHOBKAX C OJJHOCTOPOHHUM MUTAHUEM;

2. OrcoenvHEHHE W TPUCOEIUHEHUE KaOelsi, MPOBOJOB 3JEKTPOJBHUraTessl U
OTHIECNIbHBIX  DJECKTPONPUEMHUKOB HWHXKEHEPHOrO0  O0OpyAOBaHUS  3JaHUM U
COOPYKECHUN;

3. PeMOHT aBTOMaTHYECKHX BBIKIIOUATENICH, PYOUIBLHUKOB, MEpEKIroYaTeNeH,
YCTPOMCTB 3alIUTHOTO OTKIH0YeHUs (fanee - ¥Y30), KOHTaKTOPOB, MYCKOBBIX KHOTIOK,
JIPYrol aHaJOTMYHOM NYCKOBOM W KOMMYTAIMOHHOM ammapaTypbl MpH YCIOBUU
YCTAaHOBKM €€ BHE IIUTOB U COOPOK;

4. PeMOHT OTAENIBHBIX DJEKTPONPUEMHHUKOB, OTHOCSIIUXCS K HWHXCHEPHOMY
000pYyAOBaHUIO 3aHUI U COOPYKEHUU (BIEKTPOJBUraTesieil, yekTpokagopudepos,
BEHTUJIATOPOB, HACOCOB, YCTAHOBOK KOHJAUITMOHUPOBAHUS BO3AyXa);

5. 3aMeHa npenoxpanuTtenen (B cOOpkax U MUTax B TOM YHUCIIE);

6. PeMOHT OCBETHUTEIBLHOW DJICKTPOMPOBOJKH WU apMaTypbl, 3aMEHa JaMIl
YHICTKAa CBETUJILHUKOB, PACIIOJIOKEHHBIX Ha BBICOTE HE Ooee 2,5 M;

7. I3MepeHnust, IpOBOAUMBIE C UCIOJIb30BAHUEM METAOMMETPA;

8. O0cny)KMBaHUE aKKYMYJISITOPOB;

9. OGcnyxuBaHue TeaedOHHOM anmnapaTypbl HAIPSHKEHUEM;

10. IIpoBepka  OTCYTCTBHSI  HANpsSKEHHS] B  OCBETUTEIBbHOM  LIEMH,
KOMMYTAIlMOHHOM anmnaparType.
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