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Ipemucnosue

1 MOATOTOBJIEH U BHECEH Texnuueckum koMuTeToM To ctaHaaptusaumu TK 403 «B3peiBo3a-
HMIIEHHOE M PYAHUYHOE JIEKTPOOOOPYIOBAHHE»

2 YTBEPXJIEH Y BBEJIEH B IEMCTBUE TloctaHornenunem Toccrannapra Poccun ot 16 woinst
1992 r. Ne 720

3 Hacrosiumii CTaHAapT MOATOTORJICH METOIOM MPSIMOTO MPUMEHEHHS MEXIYHAPOIHOTO cTaHTapTa MBOK
621-2—87 «DneKTpHUYECKHE YCTAHOBKH JUISI OTKPHITHIX TIOLIANOK MPH TSOKEBIX YCAOBHAX SKCIUTyaTaLMH
(BKIO9as OTKPBITHIE TOPHBIE Pa3paboOTKH M Kaphsephl). YacTh 2. O0mue TpeGoBaHMSI» ¢ HOMOIHHTEIBHBIMH
TPeSOBAaHMAMM OTPAKAIOLIMMU MOTPEOHOCTH HAPOAHOTO XO3iiCTBA

4 BBEJIEH BITEPBHIE

5 NIEPEU3JAHHE

Hacrosummii cTaHaapT He MOXET ObITh MOJHOCTHIO WM YaCTUYHO BOCIIPOM3BEAEH, TUPAXHPOBAH M
pacmpocTpaHeH B Ka4ecTBe O(pUUMAIBHOro u3nanus 6e3 paspeirenus ['occranmapra Poccuu
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I'pyma E02

TOCYJAPCTBEHHBIM CTAHIAPT POCCHUMCKON @®EJEPAIINU

DJIEKTPOYCTAHOBKH JIJISI OTKPHITBHIX TUIOIIALOK
TP TSKEJIBIX YCJIOBUSX DKCILIYATAITY (BKITIOYAS
OTKPHITBHIE TOPHBIE PABPABOTKH U KAPLEPHI) TOCT P

JacTp 2 50020.2—92

O0ume TpedoBaAHNA K 3a1ATE
R (MDK 621-2—87)

Electrical installations for outdoor sites under heavy conditions (including
open — cast mines and quarries). Part 2. General protection requirements

OKC 29.260.99
OKCTY 3300, 3400

Jara seenenma  1993—01—01

I'JIABA 1. SAIITUTA OT HEITOCPEJACTBEHHOT'O ITPUKOCHOBEHHAS
(BAITIUTA OT ITIOPAXEHUS BJIEKTPUYECKHUM TOKOM ITPU HOPMAJILHOM PABOTE)

BBoanas yacth

B HacTosiel rmase NpuBeACHHBI TpeGOBAHHKA K 3AIATE OT HETIOCPEICTBEHHOTO MPUKOCHOBEHHUSA U1 BCEX
9JIEKTPOYCTaHOBOK HampskeHueM 10 1000 B Bkmiou. u ¢B. 1000 B. TpeGoBaHHsA K 3J/1€KTPOYCTAHOBKAM HAMps-
xeHueM 10 1000 B Bkmiou. B34THI, B OCHOBHOM, M3 CTaHAApTOB cepun MBOK 364 mia ciaydyaeB, KOrma OHU
MPUEMJIIEMBI.

JononHeHns, yYMTHBAIOLIHE MOTPEOHOCTH HAPOTHOTO XO3iICTBA, B TEKCTE HACTOAIIECH TJ1aBHI BBIIEIIC-
HBI KYPCUBOM.

1 Oomue TpedoBaHuA

Meprl 3alUTH OT HEMOCPEACTBEHHOTO MPUKOCHOBEHHS, KPOME OMHCAHHBIX B 1.1, MOIKHBI GHITH
00€CITeYeHEI B COOTBETCTBUH € TPEOOBAHMSIME pa3iesia 6 H OQHOTO U3 Pa3nesioB 2—4 win 5.

1.1 Hckmoyenns 3 001X TpeOGoBanmi

a) OrpaHMueHUE HANMPSDKEHUS

3amTy OT HEMOCPEACTBEHHOTO NMPUKOCHOBEHHUS CYMTAIOT OGECTIEUEHHOM MPH MPHUMEHEHHUH MAJIOTO
HAaMpsDKEHUA, KOTOpOe YCTAHOBJIEHO HACTOSIIIUM M IPYTUMHU IeCTBYIOILIMMU FOCYIApCTBEHHBIMHU CTaHIapTa-
MH.

b) OrpanuueHue paspsana SHEPruu

Ha cramum paccMOTpeHuS.

¢) HyneBrble paGounie U 3a1MTHBIC MPOBOTHUKH

3ammTy OT HEMOCPEACTBEHHOTO MPUKOCHOBEHUS I/ HY/IEBBIX PAGOYHX U 3AIIMTHBIX MPOBOIHHKOB
CUMTAIOT 00ECTIEYeHHOM, €CIM TaKHEe TIPOBOMHMKH YCTAHARTHBAIOT B COOTBETCTBHH C TPEOOBAHHAMH, H3JIO0-
xeHHeIMU B 8.1, 10.5, 11.1 u 12.2.

2 ITosHas 3a1MTA MPH IOMOLIM OrPAXKACHHIA HIH 000/104eK

Orpaxnenus wim 060IOUKY MPEAHA3HAYESHBI LIS TIPSIOTBPALIEHHS HEMTOCPEACTBEHHOTO KOHTAKTA Mep-
COHAJIa WJTH XMBOTHBIX C YACTSMU JICKTPOYCTAHOBKH , HAXOAALIUMUCH IO, HANPSKCHHEM.

W3nanme odmmaimuoe
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MuHMMATIBHBIE 3/ICKTPHUYSCKHE BO3IYIIHEIE PACCTOSHUS MEXTY HEM3OIMPOBAHHEIMHM MPOBOIHUKAMU U
MEXIY TAKMMH IMPOBOIHUKAMH H 3a3¢MJICHHBIMU YaCTIMU (HATIPUMED, OTPAKIEHUSIMHI U 000;TI0UKAMU) TIPU-
BeICHBI B Ta0M1Iax 1 1 2. YKa3aHHEIE B TAOJUIIAX PACCTOSHUS HE TOJDKHBI PUMEHSITHCS LIS DACKTpoanmapa-
TYPBI 3JEKTPHUYECKIX MOHTAXKHBIX CXeM, MPOMBILLICHHBIX aTPETaToOB WK YCTAHOBOK, KOTOPHIE COOTBETCTBY -
10T TpeOOBAHUAM APYTHX CTAHIAPTOB.

Ta6numal — Paccrosunsa Mexny HEM3OJMPOBAHHBIMM ITPOBOXHUKAMU, a TAKXKE TPOBOMHIMKAMY U 3a36MJICH-
HBIMH YaCTAMM, HAXOISIIMMICS BHYTPHM ITOMELICHUI

MakcuManbHOe ACHCTBYIONISE 1 3 6 10 20 30 45 60 110
3HAYCHHE HOMHHAJIBHOTO paboue-
IO HampsKeHus1, KB

MuHMMaNbHBIC PACCTOSHUS 40 65 90 115 215 325 520 700 1100
JI7IST YCTAHOBOK IIPM YCIIOBHUH TIepe-
HaIIPpSAXCHUN, MM

MuHUManbHBIE PACCTOAHUS 40 60 70 90 160 270 380 520 950
IJIS YCTAHOBOK, 3alIMIICHHBIX OT
TIEPCHAIIPSIKECHUN WU MOACOCTN-
HEHHBIX K KalelsiM, MM

Ta6nwmua?2— PaccrosHuss Mexy HEHU3OIMPOBAHHBIMYU MPOBOTHMKAMH, a TAKXKE MPOBOTHUKAMM M 3a3€MJICH-
HBIMM YaCTSIMU, HaXOMAIIMMUCS BHE ITOMEIICHMHA

MakcUMaJbHOS ACHCTBYIOICS 10 20 30 45 60 110 150 220
3HAYCHNE HOMHHAILHOTO pabode-
TO HampsKeHus1, KB

MuHMMAanbLHbIE PacCTOSTHUS 150 215 325 520 700 1100 1550 2200
LTl yCTAHOBOK TIPY YCJTOBUY TIepe-
HANPSXKCHUSA, MM

MuHUManbLHbIE PacCTOSTHUS 150 160 270 380 520 950 1350 1850
IJIsl YCTAHOBOK, 3alIMIICHHEBIX OT
IEPCHATIPSKCHNN WIN MOICOSTH-
HEHHBIX K KabemsaMm, MM

B Tabmuuax 1 ¥ 2 mpuHMMAaOT BO BHUMAaHHE, YTO HAIPSKEHHE CETH MOXET OTKJIOHAThCA 10 20 % oT
HOMMHAJIEHOTO Pabouero HampsosKeHH .

TaGauibl MOTYT OBITE MCITOTIB30BAHEI IJIST OTIPESACHUS PACCTOSHHIT MEXTY MPOBOMHHKAMH H 3¢MJIEii B
sHeprocucteMax TN win TT ¢ yueTom HanpsoKeHUS MeXny (a3oit U 3eMIIe.

IIpu ompeneaeHMM MUHUMANBHBIX PAaCCTOSHHIT He IPUHUMAIOT BO BHUMaHHE TakKue (PaKTOPHBI, KaK
IJUHY TIYTH YT€UKH, Pa3IMIHbIC YPOBHU HAIPSDKEHHIT OTHOTO TTOPSNKA, CIIOXHEIE OKPYXKAIOIIHE YCIOBUS
U T. I

JmHa MyTH yTeUKHU MEXKIY MPOBOTHUKAMHU, MPOIOKEHHBIMU B TTOJIEBHIX YCIIOBHIX, U 3a3¢MJICHHBIMH
YacTAMHU, TAKUMHU KakK Oapbephl M 000JI0YKH, JOJLKHA OBITH HE MEHee YKa3aHHOM B TaOnmiie 3, ¢ yueToM
OXMIACMOM CTEMEHM 3arpsA3HEeHMS.

HmvHa IMyTH yTeuKu, mpuBeaeHHasa B Tabnmiie 3, MOMKHA YMHOXATBCS HA OTHOIIEHHE JTUHEHHOTO

HANPSDKEHWS K HATIPSDKEHMIO MexXay (hasoi u semuieii (4f3 B cucteMe TpexdasHOro Toka) B Clydasx, KOria:

a) UCIOJb3yI0T cuctemy IT;
b) Mexnoy dazaMu MOMENIAIOT U3OMSITOPHI, HAMpUMep (ha30BBIC pa3IeTUTENMN.
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Taonuma 3 — COOTHOIICHHE MEXIY CTCTICHBIO 3arpsi3HECHUS W JUTMHOM MyTH YTCYKH

CreneHb 3arpsA3HEHUS OCHOBHBIE XapaKTepHCTHKA YaenvHaa pWHA MYTH YTe4KH, MM/KB, He
(cm. ipumMeyarust 1—3) MeHee (CM. mpuMevaHusa 4—o6)
1 3arpsA3HeHNE OTCYTCTBYET WJIM MMCIOTCSI 16
Jlerkast TOJIBKO CYXME ¥ HETIPOBOASIIME BUABI 3ar-

psi3HEeHMsA. 3arpsA3HCHUE HE MMECT HUKA-
KOTO BIMSIHUS

II HNMeeTca TONLKO HEMPOBOISAIIECE 3arpsi3- 20
Cpenusist HeHue. OTHaKO MOXET UMETh MECTO Bpe-
MCHHasl IIPOBOAMMOCTD, OOYCIOBICHHAS
CKOTLJICHUEM 3arpsa3HCHUA

111 HmeloTest mpoBoasImye win Cyxue, a Tak- 25
CunbHast XK€ HCTPOBOMSIINEC 3arpsA3HCHHS, CTaB-
1IVe TIPOBOIALIMMH B PE3YILTATE NX CKOTI-
JICHUS
v Hmeercsa mocTosiHHasi MPOBOIUMOCTD, 31
OueHb cHIBHAs co3naBacMasi IPOBOMISAIICH TBIIBIO, HOX-

JEM NI CHCTOM

Mpumevanmus

1 IIpuBeacHHas kaccnuKama XapaKTCPUCTHK 3arPA3HCHUs HE MOXKET OXBATHTD BCIO O0JIACTD BO3MOXHBIX
3arpsi3HCHUH. MOXeT BOBHIKHYTh HCOOXOAMMOCTD B YBEJIMYCHHUH JUTHHBI IIYTH YTEYKH M3-3a 0COOOTO BHAA 3arpsi3He-
Huil. B TakoM ciyyae cienyeT NMPUHUMAaTb BO BHHUMAaHUE MU3MCHEHUsI CTeTNeHeH 3arpsa3HCHUs B 3aBUCUMOCTH OT
Ce30Ha U OCOOBIX KIIMMAaTHIECKHX YCJIOBHH.

2 Bo Bcex ciyyasix, 3a MCKTIOYCHUEM CTETICHU 3arpsi3HEHUs [, clieyeT yYHTHIBATh BO3MOXHOCTh KOHICHCA-
LMY BOABI, NICTOUHUKAMH KOTOPOI1 MOTYT OBITh:

a) TeMIepaTypa IMOBEPXHOCTH H3OMSALMM, CHIXKAIOWAACS HIKE TOYKH POCHI OKPYXAIOLIETO BO3MyXa,

b) rurpockonuveckas IbUTb M COJMIEBbIE 3arpsi3HEHHS, BbI3LIBAIOIIME BBLITIAACHHE BIArd MpPH OTHOCHTENLHO
HU3KOH BIAXKHOCTH.

3 VIcTOYHMKOM TIPOBOIAIICH MBUTK MOXET ObITh OKpyXalolas cpefa (HapuMep, A00bIBacMbIC B 00padaThi-
BaeMEbIe ITOPOALI) WM IbUTEOOPA30BAHNE MOXET IPOMCXOANTH BHYTPH OOOJIOYKM (HANIPHMED, NBUIL OT YTOJbHBIX
WIA METAULTAYECKUX 1IETOK).

4 3HaveHMS, IPUBCICHHLIC B TAOMULE, OBLIM MOMYISHB HA OCHOBAHHMM PE3YIBTATOB MCHBITAHMI H30JATO-
poB u3 00bIuHOTO dapdopa u crexia. [Ipy BeIGOpe M30IITOPOB HEOOXOAMMO pyKoBoaCTBOBaThCI 'OCT 9920.

5 Jlng AAVHB] TYTH YTEUKH TIPUMEHSIIOT TOTMYCKY, YCTAHOBICHHBIC COOTBETCTBYIOIMMMM CTAHIAPTAMH.

6 HampskeHye COOTBETCTBYET HAMOOIEE BBICOKOMY JIMHEMHOMY HAIIPSXEHHIO U1 JAHHOTO OGOPYIOBAHHA.

2.1 3anmTa 0T HENOCPEACTBEHHOr0 NPHKOCHOBEHHUS K YACTAM, HAXOISIHMMCS 10| HANPSIKEHHEM

BCC YacTH, HAXOOAIUECCA IO, HATIPSKCHUCM, TOJDKHBI OBITH 3aKpPbIThI 000JI0UKaMH I OIrpaXICHHUA-
MH, O0ECTICUMBAIOLTUMH 3AIMUTY COTTIACHO TaoHIIe 4.

2.2 TIpoYHOCTh W YCTONYMBOCTh OTPAK/ACHHI H 000I0YKH

Ol"pa}K)IeHI/Iﬂ 1 000JIOUKH JOJDKHBI KPCITUTHCA HCMMOOABUZKHO.

C y4eToM THUIIA, pa3MePOB M PACIIOIOXKEHUS OHU JOJIKHBI UMETh JOCTATOYHYIO YCTOMUYMBOCTE (TIPOY-
HOCTB) ¥ MPOIOJLKUTEIBEHOCTh CpOKa CIYKOBI, YTOOBI TIPOTHBOCTOATH AeopMalium MpH yaapax, KOTOpEIe
MOTYT BOHMKHYTb IPH HOPMAJIBHOM paboTe.

2.3 JocTyn K YCTAHOBKE

Ecau HeoOxomuMo TiepeMeCTHTh OTPaKIeHUA, OTKPHITH OOOJIOUKH WIN BEIHYTH YACTH 3TUX 000JI0UeK
(omBepH, paMbl, KPHBILIKH, JIOKH U T. [1.), TO 3T0 JOJDKHO OBITh CIEIAHO B COOTBETCTBUH ¢ TPEOOBAHMSIMH
OOHOIO U3 CIICOYIOIIHNX ITYHKTOB.

a) CneuunanbHbie KJIIOUH WK HHCTPYMEHTHI

IIpu niepenBICKeHIU, OTKPBHIBAHUH U TIEPEMEIICHUH OTPAKISHHI WIH YacTel 000I0UeK CIEAyeT IpUMe-
HATH KJIIOY WX UHCTPYMEHT.

b) brokupymoiiee ycTpoicTBO
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Tabnwuiad4 — MuUHUMaJbHasg 3alIuTa OT HEMOCPEICTBEHHOTO TIPUKOCHOBEHHS € 9JEKTPOOOOPYIOBAaHMEM,
HaXOMSAITIMCS TIOA HaNPsSKEHUEM, IIPU ITOMOLIM OTPaXICHUM UM 000I0UYEK (IIPHUMEHSIOT TONLKO K YacTsIM, Haxo-

IALIIAMCS TIOI, HATIPSTKCHHIEM)

Jlvamna3oH Hamps-
XKEeHUA IePEeMEeHHO-
ro Toka, B

Pa6ouas 30Ha

30Ha MPOBEIEHUS NMEKTPOTEXHUIEC-
KUX paboT

3akphiTast 30Ha MPOBEICHUS
JEKTPOTEXHMIECKUX paboT

50< T1000

U>1000

Tlonuas 3amura IP2X
win [P4X nmna nerkomo-
CTYITHEIX BePXHIX ITOBEP-
XHOCTEH OrpaxigeHUH
Wiy 000sI0ueK. D10 MpH-
MEHUMO K TEM YacTsIM
0007104eK, KOTOphIE SIB-
JISI0TCS HETOABMXKHBI-
MI/I**

Tlonnas 3ammra [PSX B
mIpeneiax ToCIracMoCcTi
pyKOH

YactruHas 3ammTa 1P2X
BHC TIPEICIIOB TOCSTAc-
MOCTH PYKOU

YactnuHas 3ammTa [P1X*,

ecm U660 B wim ecm yacty mox
PAa3TUYHBEIM HAMIPAXKEHUEM, TOCTYIL
K KOTOPBIM HE MOXET ObITh obecre-
YeH OTHOBPEMEHHO, PACIOIOXCHBI
B mpeaenax gocsraeMoctr. IlomHas
sampra IP2X, ecmm U>660 B, wm
IP4X, ecnn U>660 B mis nerkomoc-
TYIIHBIX HAPYXHBIX TMOBEPXHOCTEHA
WIN TIEPETOPOAOK, WM O0O0NOUEK.
DTO IPUMCHHMO OCOOCHHO K TEM
4YacTdIM, KOTOPBIE MOTYT CIYXHUTh B
Ka4eCTBE HCHO,Z[BI/DKHOfI TIIOBCPXHO-
CTHN

Iomuaa 3ammra IP5X B mpememax
IOCITAaEMOCTH PYKOM

YactuuyHag 3amuTta IP1X BHE 30HBI
MOCITAaEMOCTH PYKOM

3ammTer [POX Her,

ecm U660 B.

Yacruunas 3amura IP1X*, ecmm
U>660 B wim ecim 9acTH, HAXO-
JAIMUCCA o4 pa3JINYHBIM Ha-
MPSDKCHUEM, TOCTYI K KOTOPEIM
HE MOXET OBITh 00CCIICYCH OfI-
HOBPEMCHHO, PACIIOJOXCHBI B
Ipeaenax oCATacMOCTH PYKOit

Yacrrunag 3amurta 1P1X*

U — HOMVHaJIbHOE JIMHEMHOE HANPSIKEHUE YCTAHOBKH.

* [ 30H 3IEKTPUYESCKOTO ACHCTBUSA M IS 3aKPHITHIX 30H 3JICKTPHUCCKOTO AcicTBHs 3amuTy THma 1P1X
JOCTHUTAIOT ITyTeM BBIHOCA YacTel, HaXOASIINXCA IO, HaNPSXEeHUeM, 33 MPSAebl JOCATAGMOCTH HJTH ITyTEM BBEIC-
HUS TIPENSITCTBUM, HAIIPYMEP MOCPEICTBOM 3aIUUTHEIX OTPaXKISHUM WiIN 00607104YeK (pa3mesnbl 4 u 5).

** [IprMeHeHMe HAIIOJBbHEIX IITETICEIbHBIX PO3CTOK HE 3aIIPELIAIOT, HO IIPM STOM B HEPAbOYEeM COCTOSIHHH
OHHU IOJIXHBI OBITh 3aKPBITHI.

IIpuMevaHnus

1 Knacenduxkauus IP npunsara no I'OCT 14254, B HacrosiieM cTaHaapTe Kiaccupukanmo 1P ucnoms3yior
TOJNBKO IJIS1 OIPEIC/ICHUS CTeIIeHU 3allUThl, TpeGyeMON I 3alMThl TIEPCOHANA OT KOHTAKTA ¢ YacTSIMH, HaXo-
JALUIIMUCS IO, HaIpsmKeHNeM. MoxeT moTpeOoBaThesl TakKe NOTIONMHUTEIbHAA 3aLINTa OT KOHTAKTA C NBIKYIIHM-
MMCS YaCTAMM U OT MMPOHUKHOBEHMS TBEPALIX NMHOPOIHBIX TeJ, HAIIPUIMED TTBUIH.

2 B ciyyae MpUMEHEHMS HAIIPSKSHUA TIOCTOSSHHOTO TOKa AMAaIa3oHbl HANPSKEHUH, MPUBEICHHBIC B TaOMHM-
1ie, MOTYT YBEIMUMBAThCA B mponopiuuu 1:1, 5, a umenHo xo 1500 B.

Heo6xomuMo mpenycMOTpeTh GJI0KUPYIOLIEE YCTPOMCTBO, TAK KAK IPH MePEMEIICHHH, OTKPHIBAHUH

WJTU BBIIBUKCHUM OTPAKICHUN WM 9acTel 000M0ueK 063 MIPUMEHEHHS KITIOUEH WM MHCTPYMEHTOB BO3HHUKA-
€T HEOOXOOIUMOCTD B MPEABAPUTETEHOM OTKIIOUSHUH BCEX YACTEH, HAXOMSITIMXCS MO HANIPSDKEHUEM, TIO3aIH
OTPAXIEHUS WIH 000A0UKH, K KOTOPBIM MOXHO CITy9ailHO MPUKOCHYTECA. BoccTaHOB/IEHHE TMTAHUSA BO3-
MOXHO TOJIBKO TMOCJIE MIEPEMEILIEHUS UM MIOBTOPHOTO BKIIOUSHUS OJIOKMPOBKY OTPAXKICHUT WM 000JI0UEK,

IIpm paspsne 3anaceHHOM SHEPTUU B KOHAECHCATOPaX WU KaOETbHBIX CUCTEMAaX, KOTOPBIM MOXET IIPH -
BECTU K BO3HUKHOBECHUIO JICKTPUUECKOTO yaapa, He00X0IMMO MPHHUMATE MEPHI TTPETOCTOPOXHOCTH,

¢) ABTOMaTHYECKOE Pa3beIUHEHHE

IIpu nepemMelieHnN, BEIABIDKEHUN WK OTKPHIBAHUM IEKTPUIECKON YCTAHOBKH 63 PUMEHEHHUS KITIO-
Ya WIM MHCTPYMEHTA aBTOMATHYECKOE OTKTIOUSHNE SHEPTUM JO/KHO MPOU30MTH PaHbIIIE, Ye€M MOXKET IT0-
SIBUTBCH BO3MOXHOCTB CTY4aHOTO MPUKOCHOBEHMS K YACTAM, HAXOIAIIMMCS TTOI, HAMIPSDKEHUEM, PACTIONO-
KEHHBIM 33 MpeAeiaMH OTPAXACHUA Wi 000109ku. BoccTaHOBNIEHNE TTMTAHKUS BO3MOXHO TOMBKO IOCIIE
MEePEMELLIEHUS WU TTOBTOPHOTO BKTIOUEHUS OJIOKUPOBKH OTPAKISHUI MITH 00O0JTOUEK.

d) BHyTperHMi1 5kpaH (6apbep)

4-1-2237 49 4
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BHyTpeHHMIT 9KpaH JOJDKEH OBITh PaCTOIOXEH TaK, YTOOBI HU K OOHOI YaCTH SJIEKTPHIECKON YCTAaHOB-
KM, HAXOASALICHCS IO, HANPSIKCHUEM, HETB3 OBLJIO MPHKOCHYTRECA BO BPeMsI MEPEIBIDKCHUSA OTPAXKICHUIA U
CHATHA 0005104€eK. [IpUMEHSITh 9KPaH ClICAyeT B COOTBETCTBHH C TPEOOBAHHAMH 2.1 (KpoMe ClTydaeB, OIMCaH-
HBIX B MOAMYHKTE €), IPUBEICHHOM HUXE) U 2.2.

DKpaH MOXeT OBITh M HETIOIBIIKHO 3aKPETUICH B ONPEIEIICHHOM MOJOXCHUN WIH HMETh BO3MOXK-
HOCTb NMEePEeMELIATECS, HO TAKMM 00pa30M, 9YTOObI B MOMEHT CHATHUS OTPAXKICHUIA WM 000JI0UEK OH 3aHMMAJT
HYXHO€ MOJIOKEHHE. DKpaH CJIeIyeT CHUMATh, TOJIBKO HCTOJB3YS KITIOY WIH HHCTPYMEHT.

TakuM 5KpaHOM MOXET CITYXHTh 3aI[UTHAS IITOPa, KOTOPYIO B pa3beAMHHUTEIFHOM YCTPOMCTBE TTOME-
LIAIOT Mepel KOHTAKTAMH MUTAIONICH JIMHUM.

€) JIocTyn K npeIOXpaHHUTEIAM WIH JaMIIaM

Ec/M 4aCTH 2JIEKTPOYCTAHOBKH, HAXOMAIMECA 32 OTPAXACHUSIMH WJIM BHYTPH O0O0JIOUKH, HYXKHO 3aMe-
HUTH BPYYHYIO (3aMEeHA JIAMIT MJIM TUTABKMX BCTABOK), TO MX 3aMEeHA, OTKPHIBAHHE WJIH yIAJICHHE 03 TIpHUMe-
HEHHUSI KJII0Ya UM HHCTPYMEHTA M 6€3 OTKMIOYEHHUSI SHEPTUHM BO3MOXHBI TOJIBKO TPH OMHOBPEMEHHOM CO-
OMONEHUH CIIEAYIOIIMX YCIIOBHIA:

i) BHyTpH orpaxkaeHHiT vim 060I04YEK TOJDKHO OBITh BTOPOE OrpaXacHHUE IS MPEIOTBPALICHHS HEITOC-
PEeICTBEHHOTO TPUKOCHOBEHHS YEJTOBEKA K YACTIM DJIEKTPHUYCCKOM YCTAHOBKH, HAXOASIITHMHCS MO, HANPS-
KEeHHEM U He 3allUIIeHHBIMHU IPYTHMH 3allIATHHIMHU cpeacTBaMH. OIHAKO BTOPOE OTPAXACHUE HE TOKHO
MEIIATh HAMEPEHHOMY KOHTAKTY YE/IOBEKA ¢ YACTSMH JICKTPOYCTAHOBKY, HAXONAIIMMICS TIOJ] HATIPSKCHUEM.
ITepemeliieHIe BTOPOTO OTPaXKICHUS BOSMOXHO TOJIBKO TIPH UCTIONB30BAHWH KITI0YA WM UHCTPYMEHTA;

ii) HanMpsDKeHWe Ha YacTsIX, PaCIONOXKEHHBIX MO3aH BTOPOTO OTPAXICHUS, HE JOJDKHO TPEBHIIIATH

660 B.
3 IlonHas 3amMTA MyTeM H30/IANMA YACTElH, HAXOAAMMXCA MOJ HANMPSDKEHHEM

M3onaumio mpuMeHSIOT AJIS MPEAOTBpaIeHHs JII000r0 KOHTAaKTa O0CTYKHBAIOLIETO NMEPCOHANIA WIH
JKUBOTHBIX C YaCTAMHA SJICKTp]/IIICCKOfI YCTAaHOBKH, HAXOOAIUMHCA MO HANTPAXKCHUCM.

3.1 KavecTBo n30/1s1Mm

YacTu 37eKTpUUYECKOM YCTAHOBKH, HAXOIAIIMECS MO HAMPSIKEHUEM, TOMKHBI OBITh MOTHOCTBIO MO-
KPBITHI U30JIALMEN, KOTOPYIO MOXHO YIAJIUTh TOJABKO Pa3pyLIEHHUEM.

3.2 Tun B30/

IIpuMeHeHNE U30JISLIMU TOJDKHO OTBEYATh TPEOOBAHUSIM, MPEIbABISIEMBIM K 3JIEKTPOOOOPYIOBAHHIO.

4 YacTHyHAsA 3aIIMTA MyTeM NMOMEMmeHHs1 YacTeil, HAXOAAIMMXCSA MO HANpPSIKEHHEM,
BHE INpPEIEOB AOCATACMOCTH

YacTH 2IeKTPHUIECKOI YCTAHOBKM, HAXOMSAIIMECS MO HANPSKEHUEM, TIOMEIIAIOT BHE MPEAEIOB JOCATa-
€MOCTH JJI TIPeIOTBPAlLCHUS HEMPEIHAMEPEHHOTO KOHTAKTa ¢ HUMH (CM. TaOmuity 4).

4.1 3a1UTy OT MOPAXKEHMS JICKTPHICCKMM TOKOM MPH HOPMAJIBHOM PadoTe IMyTeM MOMEILIEHHS YacTei
9JIEKTPHYECKOI YCTAHOBKH, HAXOMSAIIMXCA O[], HAMPSKEHHEM, BHE NPEACIIOB OCIATAEMOCTH B JIIOOOM Ha-
TIPaBICHHH CUYUTAIOT O0ECTICUYCHHOM, €CIIM OMHOBPEMECHHO JOCTYIIHBIC YACTH DICKTPHUYCCKOM YCTAHOBKH, Ha-
XOIALUMECA MO HANPSTDKEHUEM, PACIIONIOXCHBI HA PACCTOSHHH HE MEHBIIE MUHUMAJILHOTO, YCTAHOBJICHHOTO B
Tabmie 5 4711 COOTBETCTBYIOLIECTO HANPSDKCHMS.

Ecnau MecTo, OOBIYHO 3aHHMAEMOE MEPCOHAJIOM, OTPAHHYEHO OrPAXICHHUEM, CTENEHD 3AIUTH KOTOPOIO
MeHble IP2X, To paccTosiHue Cenyer OTCYMTRIBATE OT 3TOrO OrPaXICHHS.

TIpyMepaMH TaKHX OTPaXICHUIA MOIYT CIIYKUTH MOPYYHH, CETKH, Oaphephl YACTHYHOM 3aIUTEL
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JOJDKHBI COOJIONATLCS B paOOUYMX M O0CIIYKMBAIOLINX
MIPOXOIaxX JJISI YCTAHOBOK, PACIOJIOXEHHBIX BHYTPH IOMCIICHMMA

PasMephl B MIJIIMMETpax

M YacTuyHag 3allUTa WM OTCYTCTBHE 3alUMTHI (cM. Tabauny 4)
AKCUMAaJb-
" [Tonnaa 3awmTa (cM. Tabauuy 4) "
HOC OCH- I‘IaCTI/I, HAXOOALIHUECA IMOO HAIMPAXCHUECM C OOHOM CTOPOHBI
CTBYIOLEE ¢ 3ammToit Tima IP1X mmu 1P0OX
3HaYeHHEe -
Bricota Paccroanue Paccroanue . PaccrosiHue Mexmy CBOOOTHBII
HOMHMHATL- | yacreii | Mexay orpax- Mexay orpax- | DPICOTA HacTeil, | crenojt u wactamu, | mpoxon mepex
aggrr;;ro nox AEHUAMH VN JEHUAMH MM HAXOIANIHXCA HAXOISLUMMICS TTOL pyuKamu
P orpaxie- py4YKamu PYYKAMH TIOA HATpAXe- HaTpAXEeHHEM YIIpaBJieHUA
Hamp SDK%' HUAMH | TCPECKIIOYCHUS MEPEKTIOUCHUA HUCM, Hal O6cyxu- 06¢y-
HUA, K Wiu U CTEHOWM YPOBHEM TONa BAHMe Pa6ota }KHB;[_ Pa6o-
06004~ Ta
O6cay- O6cay- IP1X [IPOX | IP1X |IPOX| HM®
KaMi | wparme | P300TA | yeypapye | PaOOTa
1 700 700 700 700 2300 1000 | 1000 | 1000| 700 700
3 1000 1165
6 1300 | 1190 | 1500
10 2500 1015 1215
20 2000 800 1000 1000 1200 1115 1315 800 1000
30 1225 | 1325 1425 | 1525
45 2700 1420 | 1520 1620 | 1720
60 2800 1600 | 1700 | 1800 | 1900
110 3250 2000 ( 2100 | 2200 | 2300

Oxonuanue mabauyst 5

PasMepnl B MIIIMMETpax

MakcumansHOe YacTuyHadg 3aliuTa WX OTCYTCTBUE 3alUUTH (cM. Tabauny 4)
IEeUCTBYIOLIEE
3HAYCHHE Yacrtu, Haxomduecs MOA HANpPSIXEHUEM ¢ IBYX cTopoH ¢ sawmroit Tuna IP1X wiu [P0X
HOMHMHAJIBHOTO
pa6ouero BeicoTa uacreii, PaccTosiHue MeXAy YacTAME Mox HampsxeHu- | CBOGOIHBINA MPOXOX MeEXIy
HanpsKeHusa, kKB HAXOIAIIMXCA TIOX €M M MPOBOIHUKAMHU C 00EHX CTOPOH PYYKaMH YNpaBieHUs
HAMpsSXEeHUeM, HaJ
YPOBHEM MoJ1a O6cnyxuBaHme PaGora O6cayxi- PaGora
BaHUE
IP1X 1POX IP1X I1POX
1 2300 1000 1000 1200 1200 900 1100
3 1330 1530
6 1380 2000 1580 2200
10 2500 1430 1630
20 1630 1830 1000 1200
30 1850 2050 2050 2250
45 2700 2240 2440 2440 2640
60 2800 2600 2800 2800 3000
110 3250 3400 3600 3600 3800

4-1*

51



TOCT P 50020.2—92

5 YacTHuHas 3aMHATA NPA NOMOIH 0aphepoB

YacTU4HYIO 3aIUTY BBEACHUEM MPOMEXYTOUYHBIX 6apbepOB OCYILECTRIAIOT LIS MPEIOTBPAILICHHS CIIy-
YaHOro0 KOHTAKTA C YaCTAMU, HaXOMSALUMHMCS TOJA HANMPSKEHUEM, a HE YMBILUIECHHOTO TIPOHUKHOBEHHS
yepe3 dapsep pyKoii.

5.1 bapeephbl, BBEACHHBIC LIS 3AIMTHI OT JIEKTPUYECKOTO NMOPaKeHUsI PU HOPMAJILHO# paboTe, mpe-
JOTBPALIAIOT:

- HEMPEAHAMEPEHHBIN KOHTAKT YE€JIOBEKA C YaCTAMM 3IEKTPOOOOPYAOBAHHA, HAXONSIIMMHMCS MOJ, Ha-
MPSKEHUEM; 3TO JOCTUTAIOT, HAMPUMEDP, C MOMOILLBIO 3AIUMTHBIX 0apbepPOB, OTPAXKICHHI HITH TIEPETOPOIOK;

- HENPEAHAMEPEHHBIN KOHTAKT € YaCTAMU 3JIEKTPOOOOPYIOBAHHSA, HAXOASLMMUCS TIOJ, HATIPSDKEHHEM,
KOrAa 3a 3JeKTpoo0OPYyIOBaHUE MOJ, HAMPSDKEHUEM OepyTCs pyKaMH BO BpeMs pabOTHI (HalpuMep, ¢ IOMO-
LIBIO 5KPAHOB WIH 3alUTHBIX PYKOSITOK JUISI TIABKUX TIPEAOXPAHUTENEH).

Baprep MOXeT nepeMeIaTees 6€3 UCTONb30BaHMS KTI0Ya WIM MHCTPYMEHTA, HO OH JIOJDKEH OBITh TaK
3aKperuieH, 9YTOObI UCKITIOYAIOCh HEHAMEPEHHOE HEMPOU3BOJILHOE €T0 NMepeMelLicHHe.

6 MuHMMAJIbHBIE PACCTOSHHS, KOTOPbie JO/IKHB COOJIIONATECSA B Padounx
H 00CTy’KMBaeMbIX MPOXOAAX /IS 00OPYAOBAHMS, HAXOAAIIEroCs BHYTPH MOMEIEHHA

MuHUMANTBHBIE PACCTOSTHUS 00SCMCUMBAIOT 3aLLUTY OT HEMOCPEICTBEHHOTO MPUKOCHOBEHHS H B TO X€
BpeMs MO3BOJISIOT MPOU3BOAUTE PaGOTy U OOCHY:KUBAHHE.

6.1 MunumaibHbie PACCTOSHHS

151 yCTaHOBOK, HAXOISAIIUXCA BHYTPH MOMELUEHHIT, MUHUMAIbHBIE paboune W OOCTYyXHUBAIOIIHE TIPO-
XOIBI IOJDKHEI COOTBETCTBOBATh YKa3aHHbBIM B TaOMULIE 5.

IIpuMmeuanue— C yyeToM MECTHBIX TPeOGOBaHMIT MOTYT OBbITb YCTAaHOBJICHBI 00/ICE IIMPOKUE MPOXOABI.

6.2 MuanMa/bHbIe PACCTOSIHUSA [0 IHPHHE

TTpy HEBO3MOXHOCTU COOITIONEHNUS 3aIaHHBIX PA3MEPOB MOXHO YMEHBILIUTD PACCTOSHIS, YKA3aHHHIC B
TabuLe 5, O IMPHUHE TIPH YCIOBUH, UTO CTENEHD 3AIMTH OyIeT paBHa Wi 6ojbie IP4X. MuHHManbsHoe
PaCCTOSTHUE MOXET ObITh YMEHBIIEHO A0 375 MM JiIs1 Y3KHUX MPOXOAOB JUTUHOM 10 2 M.

6.3 IToaxonaml

Ipu onpeneneHnU MOAXOIOB K pabourM U OOCITYXUBAIOILIMM MPOXOAAM HY:KHO YUHTHIBATh CIICAYIOLIEE.

a) Ing manpsxennit no 1000 B sxomoq.

JIis ycTaHOBOK, UMeOIIUX pabouee HanpsokeHue He 6oriee 1000 B, paGoune v 0GCyKHUBAIOIIHE IPOXO-
JIBI IJTHHOM ¢B. 20 M TOJIKHBI OBITH JOCTYITHBI C 000MX KOHIIOB. JI1st mpoxomos iyiHHOM MeHee 20 M, HO 6osiee
6 M, peKOMEHIyeTCS TIPOXO/, C IBYX KOHIIOB.

b) g sanpsxenus cs. 1000 B

Jns ycTaHOBOK, UMEIOLIHX padodee HanpsokeHue ¢B. 1000 B, paGoune v 06CayXHBaOLIHE TIPOXOIBI
I[,JI]’IHO]71 CB. 6 M JOJZKHBI UMCTB IMOAXO0[, € ABYX KOHIIOB.

JIist OueHb ITMHHBIX TIPOXOAOB PEKOMEHIYIOTCS TOTIOTHUTEIHHEIC TIOAXONHL.

¢) JIBepiisl CMOTPOBOTO JIIOKA

PexoMeHmyeTcs1, 9TOOBI IBEPIIHI CMOTPOBOTO JIIOKA TIPOXOIOB:

i) OTKPBIBAJIUCH HAPYXY.

[Ipumeyanne — B repMETHYECKHMX MOMEIICHUAX M APYTHX CIICIHMANbHBIX KaMEpaX MOXeT IOTpeboBaThCs
YCTAaHOBKa ABEPEH, OTKPHIBAIOLIHX HAPYXY;

il) OTKPHIBAJIUCH HE BPYYHYIO;

iii) MMeM CBOGOIHOE TIPOCTPAHCTBO ¢ HAPYKHOM CTOPOHHI ABEPH TUIOILAABIO XOTA 661 1,5 M M MpH-
GIM3HUTENBHO OMUHAKOBOE TIO IMPHUHE M JUTMHE.

7 MuHAMAJIbHbIE BO3AYIIHBIC PACCTOAHHSA B HAPYKHBIX YCTAHOBKAX

7.1 Ilpumenenne

BTOT pa3ien yCTAHABIMBACT MUHMMAJIBHBIC BO3MYLIHBIE PACCTOSHUSA B HAPYXKHBIX YCTAHOBKAX MEXIY
HEH30JTHPOBAHHBIMH YACTSMM TIOJ, HATIPSDKEHHEM HAa MECTE X MOHTAXa, U:

a) OrpakIeHHEM STHX YacTei Mo HanpsskKeHHeM (cM. 7.2);

b) 30HaMH BHYTPH OTPaXICHHWI, B KOTOPHIC OOBIYHO HMEETC TOCTYI Wi mepcoHana (cm. 7.3);
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¢) OapbepaMu BHYTPU OTPAXKACHHI, OTPAaHMYUBAIOIINX JOCTYI MEPCOHANA K YaCTSIM MO HaNIPSKEHUEM
(cMm. 7.4).

B ocHOBY onpeneneHnss MUHUMAIBHBIX PAaCCTOSAHUI B34TO ymoOCTBO JOCTYyMA MEPCOHAIA HA BHICOTE
2300 MM Hanm YpOBHEM IT0JIa, HO 3TH PACCTOSHMSA HE MOIYT MOMENIATh MEPCOHATY MPOHUKHYTH B 30HY
TEPEKPBITUA U30NATOPOB IyTOM.

B CJIydyac, Korga 4aCcTH yCTAaHOBKHU IO, HANIPAXCHUEM ABIAI0TCA BOSAYIUIHBIMUA JIUHUAMH, HY>KHO ITPpHU~
HSTb MEPHI NMPENTOCTOPOKHOCTH, HE AOMYCKAIONINE YMEHBIIEHUST PACCTOSTHUI M3-3a CTPEJIBI MpOoBeca MPOBoJa,
MOPBIBOB BETPa, AEHCTBUSA KOPOTKOTO 3aMBIKAHMS MJTH OOPHIBA M30JISITOPA, KOTAA MapaUIeIbHO UCTIONB3YIOT
HECKOJIBKO THPJISTHIL M30JIATOPOB.

B omeuecmeennoii npakmuke npu 6vi60pe MUHUMAALHBIX 8030YUIHBIX PACCMOSHUT 8 HAPYICHBIX YCMAHOBKAX
Heobxodumo pykoeodcmeosamvca «lIpasusamu ycmpoiicmea 3neKmpoycmano6oK».

7.2 MunuMa/ibHble PACCTOSIHHS 110 OTHOIIEHHIO K OTPAKICHIAM

Ol"pa)K)ICHI/IH BOKPYI HCH30JIUPOBAaHHBIX gacTei o4 HaNnpAXCHHUCM JOJIKHBI HMCTB BBICOTY HC MCHCC
1800 MM. OrpaxkneHue TOJDKHO YCTAaHABIMBATECS TAKUM 00pa3oM, YTOOBI YaCTH MO HAMPSKEHHEM ObUTH BHE
30HBI, YKa3aHHOW HA PUCYHKE | ¥ OTIpeneIeHHOM B TaOu1Ie 6, YIMTHIBAIOIIEH THTT UCTIONTB3YeMOTO OTpaXKie-
HUSL.

IIpumevyanue — [lpu onpeneeHU MUHUMAIbHON BBICOTHI OTPaXACHUS M MUHUMAJbHBIX PACCTOSHUM
ObLTM TIPUHSTH BO BHUMaHNME COOOpaXeHHUs 3alIUThl OT HETIOCPEACTBEHHOTO IIPUKOCHOBEHMU. MOTYT NOTpe6OBaThC
JOTOTHUTENbHLIC MEPBI I OTPaKACHUA TOCTYIIA.

Taonuia 6 — MUHMMAIbHBIE PACCTOSHHUS B HAPYXKHBIX YCTAHOBKAX MEXIY HM30JHPOBAHHBIMM YACTAMM IIOJ

HaIpAXKCHHUCM Ha MCCTC MX MOHTaXa
PasMepnl B MHJTUMETpax

Homu- MUHHUMAIBHASA BBICOTA TOpU3OHTAIbHBIE PACCTOSHHA MEXIY YACTAMM IO HAMPSKEHUEM U MePeropoakaMu
HAJIbHOE YacTel MoJ HarpsxKe- BHYTPU YCTAaHOBKHU (CM. DUCYHKU 3 u 4)
HampsaXe- | HueM Haj AOCTYITHBIMH
HHe moBepxHOCTAMU H A B C }
Ugom» KB (cM. pucynku 2—4) Hna cruiowHbIx orpax- | Jlng cerok maM orpaxie- Jna  orpaxaenuii,
JIeHHIT* BBICOTOI He HHil ¢ 3KpaHOM, ONMCAHHBIX B Tpadax A m
MeHee 1800 HMEIOLUM BBICOTY He B, BEICOTO# He MeHee
meHee 1800 1800 u meperopomok ¢
MOPYYHAMH, LEMsAMH M
KaHaTaMu**, B JMI000M
CJIy4ae BBICOTOW HE MEHee
1100
YcraHoBKu YcTaHOBKH YcTanoBku YcraHoBKU
He 3alli- |3alfMIneHHBble | He 3aluM- |3allMlUeHHBble | He 3aluM- |3alMINeHHBIE| He 3amp- | 3amHIIeHHBIE
LIEHHBIE OT | OT MEpeHamn- | LEeHHbIE OT | OT MEPEHAm- | LWEeHHbIE OT | OT MepeHamn- | IEeHHBIE OT | OT MepeHar-
MepeHanps- PAXEHUN |mepeHanps-| psaxXeHUH |mepeHanps-| paxeHwmili | mepeHanps-| pskeHM MM
KEHHS WM TpHCOe- KEeHHUA WM [IpHCOe- KeHUs WM TIPHCOe- XEHUS MPHCOEANHEH -
H=N+2300, | nuHeHHbIE K A=N auHeHHble K | B=N+100 | muaennne x | C=N+300, HbIE K
HO HE Kabensam Kabenam A=S KabexaM HO HE Kabensam
meHee 2600 | H=S5+2300, B=S5+100 menee 600 | C=5+300, Ho
HO HE MeHee He MeHee 600
2600
3
6 2600 150 150 250 250 600 600
10 2600
20 215 160 315 260
30 2625 325 270 425 370 625
45 2820 2680 520 380 620 480 820 630
60 3000 2820 700 520 800 620 1000 820
110 3400 3250 1100 950 1200 1050 1400 1250
150 3850 3650 1550 1350 1650 1450 1850 1650
220 4500 4150 2200 1850 2300 1950 2500 2150
4-2-2237 53 8
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Oxonuanue mabauys 6

PazMepsl B MIJUTHMETpax

l'opu3oHTaNnbHBIE PACCTOSHUA MEXIY YaCTAMH ITOL HAIPSKCHWEM W HAPYXHBIMU OTpaXIeHUAMH
HomunanbHoe (cM. pUCYHOK 1)
HaIMpsXeHUE D E
Upon» KB Jns CIUIOLIHBEIX OTrpaXIeHuit* BHICOTOI LI ceTOK WM OTpaXIeHHiIl ¢ SKPAaHOM BBICOTOM
He MeHee 1800 He meHee 1800
YcTaHOBKHU YcTaHOBKH
He 3alldlleHHbIe OT SalIHIICHHBIC OT HE 3alUMLICHHBIC OT 3alIUILECHHBIE OT Mepe-
nepeHanpsKe HU MEePEHANIPAXCHUN WK MepeHANPsKeHUI HANPSIKCHUIA WK
D= N+1000 MPUCOEINHEHHBIE K E = N+1000 NMPUCOECANHEHHBIE K
Kabensim Kabeymsam
D=5+1000 E=5+1500

3

6 1150 1150 1650 1650

10

20 1215 1100 1720 1660

30 1325 1270 1825 1770

45 1520 1380 2020 1800

60 1700 1520 2200 2020

110 2100 1950 2600 2450

150 2550 2350 3050 2850

220 3200 2850 3700 3350

N — MUHMMAJIBHOE PACCTOSIHUE, YKA3aHHOE B TAOJMLE 2, IJIS1 YCTAHOBOK, MOABEPTalOLIMNXCS TEPCHANPSIKCHHSM.
S — MMHVMaJIbHO¢ PacCTOSIHUE, YKa3aHHOE B Ta0nuLe 2, IJIs YCTAaHOBOK, 3alULIEHHBIX OT MepeHanpskKeHUH
WJIM TIPUCOCIVHEHHBIX K KaOemsaM.

* JIJIst CIUTOLHEBIX GapbepoB M 3arpakICHMIl TOPH3OHTANBHEIE PACCTOSHHSA TOIKHBI M3MEPITHCA OT OMyoKamieit

MOBEPXHOCTH YacTeH MOA HANPAXKCHUEM.

** Jlia meney MM KaHATOB TOPH30HTAIbHBIE PACCTOSIHMS JOJIKHBI YBEIUYMBATLCS HA MPOBEC.

s ke
VA / /L N/ /

Jun £

H' — MUHHMMAaNbHOE DPACCTOSHUE IJIA CIJIO-
BBIX BO3IOYIIHBIX JUHMI; £ — HeoOxomumbie
MHHHMMAJIbHBIE PACCTOSIHKS, YKa3aHHbIE B Ta0-

/e

auie 6; N, § — cMm. Tabnuny 6; F — 30Ha, B
KOTOPOM He JOKHBI HAXOMUTHCA YaCTH IO

HAIPAXKXCHUCM
PucyHok 1 — PaccrossHusa MeXmy JacTsi-

/.

H — MUHVMMalbHOE pAcCTOSHUE MEXIYy YacTAMH ITOX

HaIpsiXeHWEM HaJ IOCTYITHOM 30HOM, YKa3aHHOe B Ta0-

nune 6. PaccTtossHre MOXeT OBITh YBENTHYEHO, YTOOHI
y4eCTh YCIOBMSA, YKa3aHHbE B 7.1 u 7.3

PucyHok 2 — MuHuMajabHAasi BBICOTA YaCTel IO

MU IIOH, HAIIPAXKCHUEM M HapyXHbBIM OT-

paxIeHHEM
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a) XKECTKOE OrpaxIeHHe  b) CeTKa Wi 3KpaH C) OrpaxjeHue ¢ Mnopyy-
HSAMH, OENAMH HWJIH Ka-
HATOM

H — MWUHUMAaIbHOE PAacCTOAHHE MEXIy JACTSAMH, HAXOMIIIMMMCA TOX HANpsKeHHEM

HaJ [JOCTYIHOM IIOBEpXHOCTBIO, YKa3aHHoe B Tabmuue 6. [Ipm Heo6XoAMMOCTH

VYBEJINUEHH PACCTOSIHHUA CledyeT YYUTBIBATh YCIOBHS, YKa3aHHble B 7.1 u 7.3; 4, B u

C — MUHHManbHBIe pPacCTOAHHA, YKa3aHHBIC B Tabmuie 6; F — 30Ha, B KOTOpOil He
JOJDKHBI HaXOAMTBECA YACTH TOX HANPSIKCHHEM.

Pucynok 3 — PaccTosAHNA MeXAY YacTSIMH, HaXOASITAMMUCS IOM HATIPSKECHH-
€M IUIs1 HAPYKHBIX YCTAHOBOK ¢ HOMPHABHBIM HanpsixeHHeM a0 30 kB Bkmiou.

x
A/ / /e // ./ /4 v/ 0/ /A A/ e/ A /4 /e /e
A B [
a) XKecTKoe b) cerka win 3KpaH C) OTPaxXACHWEC C TIOPYY-
OrpaxmaeHUe HSIMM, LCTISIMHM WIM Ka-
HaTOM

H — MUHUMAaNbHOE PAaCCTOSIHME MeXIY YacTAMH, HaXOMALUMMHUCS TTON HATPSDKSHM-

€M HaJ JOCTYIHOW MOBEPXHOCTBIO, YKa3aHHOe B Tabauue 6. [Ipum HeoGxommMocTH

YBEIWYEHHSI PACCTOAHHN CAeIyeT YYMTHIBATh YCJAOBMS, YKasaHHeie B 7.1 u 7.3; A, B

v C — MUHHMAJTBHBIE DACCTOSIHWA, YKa3aHHble B TaGnuue 6; N, .S — cM. Tabauny 6;
F — 30Ha, B KOTOpOIl He MOJKHBI HAXOOUTbCA YACTH MOJA HANPSDKEHUEM

PucyHok 4 — PaccTossHusa MeXIoy YacTAMM, HaXOOAWMMUCA IO HATIPsKe-
HUEM T HAPYXHBIX YCTAHOBOK C HOMUHAJILHLIM HamnpsixeHuem cB. 30 kB

7.3 MunnMaibHbie PACCTOSHESA B 30HAX, JOCTYIHBIX JIJIs1 IEPCOHANA

BHyTpu 30H, JOCTYNHBIX IJIF MEPCOHANA, TAKUX KAK IIPOXOMAH!, IVIOMAIKH U IPYTHE MOBEPXHOCTH, HA
KOTOPBIX MEPCOHAT MOXET HAXOAUTBCH B HOPMATEHOM padoueM IOIOXKEHHH, HEU30IMPOBAHHEIE MIPOBOIHUKH
MOJ, HANMPSXKEHUEM TOIKHBI TIPOKJIAIBIBATHCS:

a) BBIIIIC PACCMATPUBAEMOI TIOBEPXHOCTH Ha BHICOTE, YKAa3aHHOI B Ta0ulie 6;

b) 3a meperoponkaMu, OrpaHMYMBAIOIIMMHM JOCTYI TIEPCOHAJAA K YaCTIM IMOJ HaMNpSKCHUEM
cornacHo 7.4.

B 30Hax, rae npeanonaraeTcs 60Ab1IIoe KOJUYECTBO CHETa, PACCTOSHUS, TIPEAMUCAHHBIC B MIOATTYHKTE
a), IOJDKHBI YBEIMUMBATHCS HA TOMIMHY MPEATOIaraéMoro CKOIUICHUS CHeTa.

IIpuMeuaHnue— PUCYHOK 2 WITIOCTPUPYET TpeOOBaHMS MOLIYHKTA a).

7.4 MUHEMA/bHBIE PACCTOSIHMS 10 OrPAXKICHMIA

Korna HeM30AMPOBAHHBIE YACTH IO, HATIPSKEHUEM B MPEIEaax OrpaXkIcHUN HAXOOATCS HA BBEICOTE,
MEHbIIIeii MUHUMAJTbHOM, TIPENIMMCAHHON B 7.3a, TO HEOOXOAMMO YCTAHOBUTH OTPAXICHNA, OTPAHUYUBAIO-
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1IHE JOCTYI IEPCOHANIA K TAKUM YACTAM IO HANPSKEHUEM. THII, BHICOTA M PACIOJIOXEHHE OTPaXICHHUS
JTOJKHBI OBITh TAKUMU, YTOOBI YACTH MO HANTPSKEHUEM HAXOOWINCh BHE 30HbI, TOKA3aHHOM HA PUCYHKAaX 3,
4 u B Tabiue 6. B mo6oM ciryuae BEICOTA OrpaXaeHUi He JOKHA ObITh Hrnke 1100 MM.

T'nasa I1. 3AIIIATA OT KOCBEHHOT'O ITIPUKOCHOBEHHA — ITEPEMEHHBIN TOK
(BAIITUTA OT ITOPAKEHMA SJIEKTPUYECKNM TOKOM ITPHU ITOBPEX/TEHUN)

BBoaHag 4acth

3alUTHBIE MEPBI HAMPABJICHEI HA TIPENOTBPAIIEHHE MOPAKEHHS 2JICKTPHYSCKHM TOKOM MPH MPHKOCHO-
BEHMHM (B YCJIOBHSIX BO3HUKIIIETO MOBPEXKICHNS ) TAKOM MPOIOLKHTEIbHOCTH, IIPH KOTOPOii BO3HHKAET OIac-
HOCTB TIOpaKeHMS TIePCOHAIA MJTH XXUBOTHEIX.

BTH Mepbl ObIM BHIPAOOTAHEI HA MPAKTHUKE C YUYETOM BO3MOXHOCTH KOCBEHHOTO NMPHKOCHOBEHHSA
TepCOHANA WIH XXUBOTHBIX M BUIA TIOBPEKICHHOM 3/IEKTPOYCTAHOBKH.

IIpu moBpeXaCHUN 3a3eMICHHUS 3aLUUTY 00eCTICUUBAIOT ABTOMAaTHYECKMM OTKITIOUCHHEM TTUTAHHS TIPH
OMpPENEACHHOM HAMPSKCHUU U BpEMEHH WM OrpaHMYE€HHEM HATIPSDKEHUS MPH KOCBEHHOM MPUKOCHOBEHHH
IO HOPMHPYEMOTO HANIPSTKEHUS, IIPH KOTOPOM He TpeOyeTCs OTKIIOUEHHE TTHTAHHUA,

B 3T0i1 rmaBe ONUCaHbI 3AIIUTHBIE MEPBI OT KOCBEHHOTO MPHKOCHOBEHMA ¢ 3alIMTHHIM TPOBOTHHKOM
JUISE BCEX DJICKTPOYCTAHOBOK HampsokeHueM a0 1000 B skmou. u ¢s. 1000 B.

HomonmHeHN s, yYUTHIBAIOLINE MTOTPEOHOCTH HAPOIHOTO XO3AICTBA, B TEKCTE HACTOSIIECH IIIABEI BhIIE/IE-
HBI KYPCHUBOM.

8 O0mmue TpedGoOBaHUSA

8.1 Bce OTKPBITHIC TIPOBOIAIINE YaCTH JO/LKHBI OBITh COSAHHEHBI ¢ 3aLMTHBIM IIPOBOAHHKOM.

3aseMiIsIeMbIE TOUKH SHEPrOCHCTEMEL, €C/IH OHH 3a3¢MJICHBI, IOJDKHBI OBITh COSIHHEHBI C 3a3¢ MITUTEIEM
OMIDKAIIIEr0 CHJIOBOTO TPAHC(HOPMATOPA WIH TeHEpaTopa.

Ecm TpebyeTcs, YToOH 3alIMTHHIN TPOBOMHHK OBUT 3a3¢MJICH OTIEITHHO, COCTHHEHHE ¢ 3a3e MIIEHHEM
JIODKHO OBITh YIAJIEHO OT 3a3eMJIMTEINS CHCTeMBbl TMTaHuA. Ecii uMeroTca ynoOHbIe IS MPHCOe IMHEHHA
3a3¢MJISTIOLLIME YCTPOMCTBA WM TOUKM, TO XKeNATENbHO, YTOOBI 3allIMTHBINA MPOBOAHUK ObLJI COGTHHEH ¢ HUMH
KaK MOXHO Yallle.

MHOroKpaTHOe 3a3¢MJIEHHE B TOUKAX, PACHOIOKEHHBIX KaK MOXHO 00J1e€ paBHOMEPHO, MOXET IMOHAIO0-
OWTBCS IS TOTO, YTOORI TMTOTEHLIMAIT 3aIlTUTHOTO TIPOBOIHUKA OCTABAJICA BO3MOXHO 0oJiee OJIM3KHM 110 3Haye-
HMIO K MIOTCHLIMANY 3a3¢MJICHUS B CITyJdae MOBPEKICHMA.

3aImMTHBIN MPOBOIHUK MOXET OBITh OTOJIEHHBIM, T. €. 0€3 N30TUPYIOMIETO MOKPHITH.

8.2 3ammTHOe YCTPOMCTBO aBTOMATHYECKH OTKITIOUAET IMTUTAHUE OT TOM YaCTH SJIEKTPHIECKOTO 000pyno-
BaHUS, KOTOPYIO OHO 3alIUILACT, €CTH OOYCIIOBJIEHHOE MOBPEXKICHHEM HAMpsDKeHHEe MPUKOCHOBEHUS HE
MOXET MOINEePKUBATHCS B JIIOOOH TOUKe HA YPOBHE, PABHOM MJIM MEHBILIEM HOPMUPOBAHHOTO HANPSDKCHHS

Uy, toe U; = 50 B (zeiicTBytouiee 3HaueHuE).

IIpumeyuanune — Ipu onpenencHHLIX 3HeprocucteMax IT (pasa. 12) aBTOMaTHYECKOE OTKITIOUSHIE MOXKET
He TTOTpeOOoBaThCA NTPY BOSHUKHOBEHNY TTOBPEKICHMS.

8.3 XapakTepuCTHUKH™* 3aIIIUTHBIX YCTPOMCTB MJIN 3aIIUTHBIX MEP TOJDKHB COOTBETCTBOBATH:

i) mns Hanpscxkenuil 7o 1000 B Bkmou, — tadiuue 7 U pUCYHKY S,

ii) mna manpsokenmii ¢B. 1000 B — taGmmie 8 u pucyHKy 6.

ITpumewuanue— Honyckaemcs ycmanaeaugams 3HaA4eHUs XAPAKMEPUCIMUK 8 COOMBEMCMEUY ¢ OMPACACGHIMU

NPABUAAMY U HOPMAMUBAMU NO BE30NACHOCU FKCRAYAMAYUY INCKMPOOBOPYO08AHUS, YMBEPHCOCHHBIMU 8 YCIIAHOBACHHOM
nopsoke.

* B cnydae HEOOXOAMMOCTH JOIYCKAETCS IMIPMHKUMATEL Oojiee HU3KOE HOPMHMPOBAHHOE HATIPSIKEHHE, HATIPUMED
IUTSL BJIQXKHOM M TOKOIIPOBOIALICH CpPEIbI

** B cay4asix, KOTOA IPH TeHEPUPOBAHNM, PACIIPEICICHUHN M TIONAYe SHEPTUH BO3HUKAET HEOObINAS BePOST-
HOCTb TOSIBJICHHS OIIACHOCTH, JOIYCKAKTCS 3HAYCHMS OOJBIIC TeX, KOTOPBIC YKa3aHbl B Ta0dmuiax 7 u 8.
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Tabnuua8 — DHEProcuCTeMbl HAIPSKCHUEM
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8.4 3amuTa 6€3 3alMTHOTO MPOBOAHMKA I0KHA BHIMOTHATECS OMHUM H3 CJICAYIOIIHX CITOCOOOB:

- TP TIOMOLLM TOTIOTHUTEILHOH HIH YCHISHHOH HM3O0JISIIUH;

- IIPY IIOMOLLUH HETIPOBOISILMX CPeI;

- SNIEKTPHUICCKUM pa3neTIcHUEM.

8.5 B oTHenbHBIX YCTAaHOBKAX (HAPUMED, B CUCTEMAaX SHEPTOTIMTAHUS IBUTATENICIH ), PACCIMTAHHBIX HA
Hanpsckenue 10 1000 B Bkimiod., rae BO3MOXHO CAEIATh YSTKOE M MIOCTOSIHHOE PA3IMuue MEXIY:

a) YaCTIMHM YCTAHOBKM, KOTOPBIE OOECIIEUMBAIOT IMMTAHHUE TOJIBKO OOOPYIOBAHMS, YCTAHOBICHHOIO
CTALMOHAPHO;

b) yacTamm, mpenHa3HAYCHHBIMU 119 00eCTIeUeHUS MUTAHUS TTIOPTATUBHBIX ¥ MePEABIDKHBIX aImapa-
TOB, UMEIOIIMX OTKPHITHIC TOKOTIPOBOISIINE YaCTH, KOTOPBIC MOXHO IEPXaTh B PyKe.

Bpems oTKIIOUeHU 4J1 CTALIMOHAPHBIX YCTAHOBOK HE HOJIKHO MPEBHILIATH 5 C.

IIpumMeuanue — «YeTKoe pazmuane» 03HAYACT, YTO TOBPEKICHNE B CTAIMOHAPHOM OOOPYIOBaHWH HE
BIMSIET HA 0€30IIaCHOCTb HepeHOCHOfI nin HO,HBI/DKHOﬁ anmnapaTypbl, K KOTOpOI7I OTHOCHUTCA BPCMs OTKIIOUCHUSA,
YKa3aHHO® B Tabmuue 7.

8.6 J11s1 OTK/IIOUCHUS TTOBPEXICHUS B SHEprocucreMax HanpsokeHueM ¢B. 1000 B Bpems oTkiioueHus
OTPAHMYMBAIOT, TAK KAK 3a 3TO BPEMSI B OCOOBIX YCJIOBHSIX MOTYT BO3SHHMKATH IOBBILICHHBIC HAMPSIKCHUS
TIPUKOCHOBEHHS. B Takmx ¢CiTydgasx OTKITIOUeHHE TODKHO TIPOM3BOIUTECS 32 MUHUMAJIBHO BO3MOKHOE BpeMs.

8.7 3aimTHEIE MEpPHI TPEOYIOT COMTACOBAHMUS:

- TUTIA CHCTEMEI IIMTAHMS OTHOCUTENILHO 3a3eMyIeHUs (pa3nen 9);

- XapaKTePUCTUK 3ALIUTHEIX YCTPOICTB.

9 Onucanue 3neprocucreM TN, TT u IT

9.1 O6ume TpedoBaHMs

0O0603HaYeHNSA, UCTIONB3YEMEIE B OTMIMCAHUN SHEPTOCUCTEM, UMEIOT CJIEAYIOLEE 3HAYCHUE:

- nepBast OyKBa — CBSI3b TOYKH 3a3€MJICHUS SHEPTOCUCTEM € 3EMIICH.

IIpuMeuaHue— B TpexdasHoit sHeprocucTeMe 3a3eMISIEMON TOUKOM OOBIMHO ABIAETCS TOYKA 3a3eMJie-
HHUA T€HepaTopa WIN Tpchq)opMaTopa:

T — 25eKTprUYecKOe COeTUHEHHE TOUKH 3a3eMJIEHHS TeHepaTopa Wik TpaHChopMaTopa (MUHUMAIBHOE
TIPaKTUYECKOE COMPOTUBICHUE) C 3EMJICH,

I — oTcyTCcTBHE COemMHEHMS (BCE YACTH, HAXOIALIUECS TION HATTPSDKCHUEM, H30JIMPOBAHHB OT 3¢MJIH)
WIH COeTUHEHHE C 3eMJIEH Yepe3 COMPOTUBRICHHE (AKTMBHOE COMPOTHBICHHUE WU PEAKTOP) WJIH PaBHO3HAY-
HYIO LIeTIb;

- BTOpasd OyKBa — CBSI3b OTKPHITEIX IIPOBOISIIINX YACTEH DJIEKTPUIECKOM YCTAHOBKH C 3a3¢MJICHUEM:

T — mpsIMOe BIEKTPHUUECKOE COSTUHEHIE TOUKH 3a3eMIICHHS TeHepaTopa Wiu TpancdopMaropa (MUHHU-
MaJIBHOE TMPaKTHIECKOE COMPOTHRIEHHE) C 3236 MJICHUEM, HE3aBUCUMO OT JIIO00I CBSI3U C TOYKOI 3a3eMIe-
HUS D9HEPTOCUCTEMBIL,

N — npamoe 3MEKTPUUYECKOe COeNMHEHNe (MUHUMATBHOE TMPAKTHISCKOE COMPOTHRIICHHE) ¢ TOUKOM
3a3eMJICHUS SHEPTOCUCTEMBI.

Ecnu xapakTepuCTHKH CHCTEMBI 3a3eMJIEHHS ITUTAHUS DNIEKTPUUIECKOM YCTAHOBKY HEU3BECTHBI, MX HY>KHO
YCTAaHOBUTH C YUYCTOM THUIIA UCTOYHHUKA ITUTAHUA.

9.2 Onmcanue 3HEProcucTeM

DHEProcUCTEMBI TTOAPA3AECIAIOT HA HECKOIBKO TUIIOB B 3aBUCUMOCTU OT CUCTEMBI 3a3€MJICHUSI.

a) Bueprocucrema TN (pucyHku 7—9)

DHEProCUCTEMBI, B KOTOPBIX TOUKY 3a3¢eMJIEHHS HETMOCPEACTBEHHO MOICOCTUHAIOT K 3eMJIe, TIPHUIeM
OTOJICHHBIE TOKOMPOBOMSIIINE YACTH DJIEKTPUUSCKON YCTAHOBKU MOACOSTUHSIOT HOCPEACTBOM 3aLLUTHBIX TIPO-
BOTHMKOB K TOUKE 3a3¢MJICHMSI 3TOI SHEPTOCUCTEMBI.

b) Bueprocucrema TT (pucyrok 10)

BDHEProcHucTEMa UMEET TOUKY 3a3¢MJICHHS, COSIUHEHHYIO HEMOCPEICTBEHHO C 3a3¢MJICHUEM, OTKPBITHIC
TIPOBOISAIINE YACTH YCTAHOBKY COSTUHEHBI ¢ 3a3¢MIUTEISAMU, KOTOPBIE SJIEKTPUIESCKU HE3aBUCUMBI OT 3a-
3eMJIUTENIS] DHEPTOCUCTEMBI.

¢) Oueprocucrema IT (pucynku 11—13)
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1 —Touka  3a3eMJICHHMS JHEPIOCHCTEMEI; 2 — 3eMIIS;

3 — OTKpHITBIE MIPOBOAALIUE YACTH; 4 — PEaKTOP OTPaHHU-

YeHHUsl TOKA HyJIeBOM mocaenosarensHocty; Ly, L, L; —

¢da3HBIE TPOBOIHUKHM HEPIOCUCTEMBI; PE — 3allUTHBII
TIPOBOXHUK

Pucynok 13 — DueprocucreMa IT, B KOTOpOil BHE-
wHsis sHeprocuctema TT wim TN ucnonb3oBaHa B
KaueCTBe MCTOYHUKA

DHeprocucTeMa UMEET TOUKY 3a3eMJICHHS, HE CBI3aHHYIO C 3a36MJICHMEM MJIH COSAMHEHHYIO C 3a3€M-
JICHMEM Yepe3 COMPOTURIICHUE (AKTMBHOE COMPOTHRIICHUE MJIM PEAKTOP); OTKPHITHIE TIPOBOIMIIKE YACTH YCTA-
HOBKH COCIIMHEHBI C 3a3¢MJIMTEIISIMH, KOTOPBIE MOTYT OBITh TAKMMH X€, KaK ¥ TIPHMEHIEMBIE 11 AKTHBHOTO
COMPOTURJICHUS WIN PCAKTUBHOM KATYIIIKH.

BHEeProcUCTeMBI, oJyJaonue mutanue ot apyrux cucreM (TT uimu TN) gepes TpexdasHbiii peakTop
(peakTop HyJIEBO#M MOCJIEIOBATEIBHOCTH ), UMEIOT BBICOKOE CONMPOTHRICHHE K TOKAM YTEUKH Ha 3eMJTIO (HyJie-
BOMH MOCJISIOBATENIBHOCTH) CO CMeIeHneM HeiTpamu (cm. 13.3).

10 3amuTHBIE Mepbl AN 3HeprocucTem TN

B sueprocucremax TN Touka 3a3eMieHUs (B Tpexda3HBIX CeTAX OOBIYHO HYJIEBas TOUKA SHEPTOCHCTE-
MBI) U OTKPHITHIE TIPOBOASIINE YACTH COSIUHEHBI 3aIUTHBIM MPOBOAHUKOM. [IpH KOpOTKOM 3aMBIKAHMH
MeXIy (ha3HBIM NMPOBOAHUKOM M 3aIIUTHBIM MPOBOTHUKOM WIH OTKPHITHIMH MPOBOISIIMMH YACTSIMH TOK
HyJIEBOU MOCIEA0BATEIEHOCTH Yepe3 3allMTHOE YCTPOWMCTBO BBEI3BIBAET OTKIIOUEHHE MUTAHUS OT HEUCTIPABHO-
ro 000pyIOBaHUA.

Uro0Hl B CTydae MOBPEXIeHUSI (HA OTKPBITHIX MPOBOMSALINX YACTAX U HA 3a3¢MJICHUH) MOTCHIMAJ
3aIIUTHOTO MPOBOIHUKA U OTKPHITHIX MPOBOAALINX YacTeil, COSIMHEHHEBIX C HUM, MaJIO OT/INYAJICA OT TIOTCH-
Maa 3a3eMJICHUA, 3aIUTHHIN MPOBOIHUK JOIKEH OBITH COSIUHEH C HECKOMBKIMYU TOUKAMH 3a3¢MJICHHUS,
pachpeneaeHHBIMU TaK, YTOOBI TIOJTYYUTE BO3MOXKHO MEHBIIIee 3a3eMJISIONIee COTIPOTUBRIeHHE. B cimygae mo-
BPEXICHUS U30MALMU MeXIY (pa3HBIM IMPOBOAHUKOM M HE3AIUULIEHHON MPOBOASAIIEH YaCThIO HANMPSKEHUE
TPUKOCHOBEHUS JOJIXHO OBITh OTPAHMYESHO, KaK YKa3aHO B pasnene 8.

10.1 Coenmnenne OTKPHITHIX MPOBOISIMX YACTEN

Bce OTKpBITEIE IPOBOAAIINE YACTH DJCKTPUUECKOM YCTAHOBKYU TOJIKHBI OBITH COCIMHEHEI ¢ TOYKOM
3a3eMJIEHUS SHEPrOCUCTEMBI TTPU MOMOILLU 3aLUUTHBIX MTPOBOIHUKOB,

10.2 OTxirouenue nocjie nOBPeKACHAS

3almuTHBIE YCTPOMCTBA M TIONEPEYHOE CeYeHHe MPOBOAHMKOB JOJIXHBI BRIOMPATHCS TakK, YTOOH MPU
BO3HUKHOBEHUU KOPOTKOTO 3aMBIKaHMS B 000 TOUKE MeXAY (Pa3HBIM M 3aIUTHEIM IIPOBOTHUKAMHU WIH
OTKPHBITOH MPOBOISALLEH YaCThIO, COSAMHEHHOM C HUMHU, OTKITIOUEHUE MPOUCXOOWIO HA HOPMUPYEMOE BpEMSI.

BTOro JOCTUTAIOT BHIMOJIHEHUEM CJIEAYIOIIETO COOTHOLICHMS

VA s I al < UO )
Tae Z, — COMPOTUBICHNE KOHTYpa TOKa KOPOTKOTO 3aMbIKaHusi, OM;
1,) — TOK cpabaThIBaHUSI OTKJTIOYAIOLIETO YCTPOMCTBA B TeUeHHE 5 ¢ B YCTAHOBKAX, YKAa3aHHBIX B 8.5, WK
3a BpeMs, YKa3aHHOe B Tabnuue 7 wim 8, A;
Uy — da3Hoe HanpstxeHue, B.
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IpuMevanms

1 B KOHTaKTHO#M yCTaHOBKE Z; MOXET OBITh MOACYUTAHO WIH U3MEPEHO.

2 TlpennonaraeMoe HANpPSKCHHE NMPUKOCHOBEHHS 3aBHCHUT OT HANPSKEHUS SHEPrOCHCTEMbI H OT COOTHOLLE-
HMS MEXAY CONMPOTHBICHUEM 3alIUTHON LENM ¥ CYMMBbl CONPOTHBIEHUA $Ha3HOTO NMPOBOTHNKA M MCTOUMHMKA.

Ecny ykasaHHOE COOTHOIIEHME HE MOXET GbITh BHITIOJIHEHO, CIIEAYET O0ECTICUMTDh NOMOMHUTEIbHOE COSTIHE-
HHE B COOTBETCTBHH C TpeOoBaHusIMM 14.8.2.

10.3 O1HounLIi NPOBOIHAK, 00BEMHAIOLMI (YHKIMH 32LIHTHOIO H HYJIEBOTO TPOBOXHUKOB

Ecnu no3BojsioT AeiiCTBYIOIME IPaBWiIa, ONMHOYHBII MPOBOIHHK MOXET OObeIMHATH (DYHKLIMH 3a-
LIUTHOTO M HYJIEBOTO MPOBOJHUKOB, TIPH 3TOM CJICAYET COOMIONATD CASAYIOLIHE YCIOBHUS:

- B CTALHOHAPHOM MEKTPUUICCKOMN YCTAHOBKE MPOBOOHUK AOJIKEH OBITh )KECTKUM;

- JIOLIAAB MOTIEPEYHOTO CEYEHHS MMPOBOIHHKA JOMIKHA OBITh He MeHee 10 MM2.

B ciyyasx, Kora MpOBOIHUK OTOJICH, T. €. OTCYTCTBYET H30JIALIMS, MOXET BOSHHKHYTh HEOOXOAHMOCTD
M30JIMPOBATh NMPOBOIHUK HE IS 3aLIMTH OT KOCBEHHOTO MPUKOCHOBEHHA, a 1O IPYrMM NMPUIMHAM, HANpPHU-
Mep TMPH YTPo3e UCKPHI.

10.4 OTxnoYenne KOMOMHHPOBAHHOIO 3AMTHOIO H HYJIEBOTO MPOBOIHHKOB

3alMTHBIHA MPOBOIHMK HE MOJDKCH OTKJIOYAThCA Npu paGote. IIpyMeHeHHe 3aIUTHBIX YCTPOMCTB, Aeii-
CTBYIOLLIMX HAa CBEPXTOKAX, BO3MOXHO TIPH 00beAMHCHUH (hYHKITHIi 3aIIMTHOTO H HYJIEBOTO MPOBOIHHKOB
TONMBKO TOTIA, KOTAA OTKITIOYAIOTCS M (ha3HBIE MPOBOIHHUKH.

10.5 DnexTpruecKoe oTAENCHAE 3AMUTHOIO NPOBOHAKA OT KOMOHHHPOBAHHOIO 3AUMTHOTO H HYJIEBOTO
NPOBOAHMKOB

Ecnu HyneBoit M 3alUTHEINA TMPOBOTHUKH DJIEKTPHIECKH OTHEJIEHBI B JIIO0O0I TOUKE 2JIEKTPHUYECKOM
YCTAHOBKM, TO HEJIb35l COSAMHATH 5TH ABAa MPOBOIHMKA APYT C JIPYTOM OT TO# K€ TOUKH, KOTOpask HAET Mo
HAMpaBJICHHIO K HATPY3KeE.

HysneBoit MpOBOAHMK JTOJDKCH GHITH H30JIMPOBAH M TIPOJIOXEH TaK Xe, KaK (pa3Hblii MPOBOAHHK.

10.6 O603ua4enns NPOBOMUKOB

a) 3auMTHBIA POBOIHUK

3aluTHHI NPOBOXHUK JOJDKEH OBITh 3¢JICHOTO/XEJITOTO 1IBETA COMIACHO LIBETOBOAY KOIY.

b) KoMOMHUPOBaHHEII MPOBOTHUK

KoMOuHMpOBaHHBIHM MPOBOIHUK IOIKEH OBITh TOTO XK€ LIBETA, YTO M 3AIIMTHHINA MPOBOIHHUK — 3€J1€-
HEBIH /KeNThIi. KOHIIBI TOJDKHEI OBITh 0003HAUEHHI TaK XK€, YTOOH MOKA3aTh OOBSAMHEHHOES HA3HAUCHHE HEHUT-
pamm.

¢) Hynepoti npoBogHUK

Ecnu HyneBoit IPOBOTHUK HE UMEET IPYror0 Ha3HAUSHUs, €70 PEKOMEHIYyeTCd 0003HAYUTh CBETIIO-
TOJTYOBIM LIBETOM.

10.7 3aummHbIE yCTpOiicTBA

PexoMeHIyeTCS MpUMEHEHHE 3AIMTHBIX YCTPOMCTB, ACHCTBYIOLIMX HA CBEPXTOKAX M HA TOKE HYJIEBOM
TIOCTIEIOBATENFHOCTH.

Ecnu HymeBO# U 3alIUTHBIN MPOBOTHUKU O0BEIHHEHE COOTBETCTBEHHO TpeboBanuaM 10.3, sammry
00ecneynBaloT TOMBKO 3AIUTHBIMU YCTPONCTBAMU, IEHCTBYIOLIUMU HA CBEPXTOKAX.

10.8 3ammTHBIE YCTPOIiCTBA, ACACTBYIONHAE HA TOKE HYJIEBOI MOC/IEA0BATEIHHOCTH

IIpu ucmoNb30BaHUM 3aIUTHBIX YCTPOMCTB, OeHCTBYIOIIMX HA TOKE HYJIEBOU MOCIENOBATETLHOCTH,
COEIMHATE OTKPHITBIEC MPOBOISAIIME YACTH C 3AILMTHBIM ITPOBOAHMKOM He TpeOyerca. VX COeqMHAIOT ¢ 3a3eM-
JIUTENIEM, COMPOTUBIICHUE KOTOPOTO MOXOOPAaHO COOTBETCTBEHHO pafoueMy TOKY 3alllMTHOTO YCTPOICTBA,
IeiICTBYIOLIETO Ha HYJIEBO MOCIeNOBaTENBHOCTH. B 5TOM ciiydae 1ienb, 3aIUIIEHHYIO STUM 3alllUTHBIM yCT-
POMCTBOM, AEHCTBYIOIIMM HA TOKE HYJICBOI MOCIEIOBATEIBHOCTH, CUMTAIOT 3HeprocucteMoii TT, u K Heit
HYXHO IPUMEHATH YCIOBUS pasznena 11.

B cryuae, eciiu HET OTAEIBHOTO 3a3¢MINTENA, OTKPHITHIE TIPOBOASAIINE YACTH C 3AILIMTHBIM ITPOBOTHH-
KOM IOJKHH GHITh COEAMHEHBI CO CTOPOHB MCTOYHMKA 3aIlIMTHOTO YCTPOMCTBA, HEMCTBYIOIETO HAa TOKE
HYJECBOY MOCIENOBATEIBHOCTH.

10.9 Bananc Hanpsokenns

B HekoTOpEIX ciyyasx mia sHeprocucteM TN Hanpsxkenuem 10 1000 B BKII0Y., B KOTOPBIX MOXET
BO3HHMKHYTH HETIOCPEACTBEHHOE 3aMBIKAHME MeXIY (ha3HBIM TIPOBOTHUKOM U 3a3eMJICHHEM (HAIpuUMep, CHC-
TEMBI HAI3MHBIX JIMHUI ), TOJDKHO BHINOJIHATECS YCJIOBHE, TIPU KOTOPOM HAIPSDKEHUE OTHOCUTEIBHO 3¢ MJTH
He IOJXHO mpeBHIaTh Uy

Rp UL
Rg ~Tp-Ur’
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roe Rp — oburee conpoTusieHue 3a3emueHus, Om;

Ry — nipenmonaraeéMoe HauMEeHbIIIee CONPOTUBICHUE KOHTAKTA 3a36MJICHUS TIPOBOISIIUX YacTeil, He COo-
€IMHEHHBIX C 3AIIMTHBIM TTPOBOIHMKOM, TPH TOSBIEHUN KOHTAKTa MEXIY 3eMiIeii ¥ (ha3HBIMHU
MpoBOIHUKaMH, OM;

U, — da3Hoe HanpsDkeHue, B;

U; — HOpMUPOBaHHOE HaTpsikeHue, B.

PexoMeHayI0TCA CIIEIYIONIHE MEPHI 3AIIUTHI:
- OIOpa, COEOMHEHHAS C 3alIMTHBIM MPOBOTHUKOM MO, HAI3EMHOW JIMHUEIH;
- KOHCTPYKTHUBHEIE YACTH, COCTUHEHHBIC C 3al[UTHBIM IIPOBOIHHUKOM,

11 3amurHBie Mepbl Mg 3HeprocucTem TT

B sueprocucreMax TT Touka 3a3eMieHus (HyJieBas) COEMMHEHA HETIOCPEICTBEHHO C 3a3¢MIIUTEIEM 6e3
COMPOTUBIEHUA (He BKJIIOUYas COMPOTUBIIEHUE 3aIlIMTHOTO MIPOBOTHUKA), COSTUHSIONIETO TOUKY 3a3¢MIICHUS C
3a3EMJIUTENICM.

OTKpBITEIE TPOBOSALIME YACTH MPUCOSAUHEHBI IHOO HHAWBUAYAIBHO, TMOO TPYIIaMU WIN BCE BMECTE
K OTHOMY MJIH HECKOJIBKMM 3a3€MJTUTEIIAM HE3aBUCHMO OT TOUKH 3a3eMJICHMS 3a36MITUTEIS.

B crcTemax, TIOTHOCTBIO YCTAHOBIEHHBIX B MIEPESIBIDKHOM WITH TTOMBIIKHOM aImapaType, MeTaTHIecKast
KOHCTPYKIIUS 00pa3yeT 3a3eMJIMTENb, U TOUKA 3a3eMJICHUS OyIET COSMUHATRLCS C METAVINYECKOM KOHCTPYK-
eit.

B cnyuae KopoTKOro 3aMbIKaHUSI MeXTY (Da3HBIM MPOBOAHUKOM U OTKPBITON MPOBOMAIIEH YacThIO
HaMpPSCKEHUE MPUKOCHOBEHUS OJIKHO OBITh OTPAHHYEHO B COOTBETCTBUU C TPEOOBAHHMAMM paszieina 8.

11.1 U30onsmms ¥ NPOKJIAAKA HYJIEBOTO MPOBOTHUKA

HyneBoil mpoBONHUK, €CAM OH €CTh, JOJDKEH OBITh M30JIMPOBAH M TIPOJMIOXKEH TaK Xe, KakK (ha3HbIi
TPOBOITHMK.

11.2 Coemmmenne OTKPHITHIX MPOBO/SIIX YACTEHH

Bce OTKpHITHIE MPOBOASIIME YaCTH 3JIEKTPHIECKOr0 000PYIOBaHMS, 3alUILIEHHBIE OGLUM 3a1LIUTHHIM
YCTPOMCTBOM, JOJLKHBI OBITH B3aUMOCBSI3aHBl M COAUHEHBI 3aLLIUTHBIM MPOBOXHUKOM C OOIIMM 3a3¢MJIMTE-
JieM. Eciu HeCKOIBKO 3alUTHHIX YCTPOICTB MPUMEHSIOT MOCJIENOBATEIHHO, TOIMIA 3TO TPEOOBAHHE OTHOCHTCSA
K KaXIO¥ TPYIIE OTKPHITHIX MPOBOAALIMX YaCTEH, 3aALUUILEHHBIX OTHUM YCTPOHCTBOM.

OTKpPHITHIE TTPOBOISIIHE YACTH, KOTOPHIE OAHOBPEMEHHO TOCTYIIHBIL, JOJDKHBI OBITh COCIMHEHBI C 00-
1LKM 3a3€MJIUTEIIEM.

11.3 Yciaosus, KoTopbie H0JDKHB ObITh 00eceYeHb! PH YTEUKe

B cooTBeTCTBUM C TPeGOBAHUAMH 8.3 HEOOXOMMMO BHIMIOIHHUTH CIICAYIOUIES YCIOBUE

LR,<U,
rae I, — TOK cpabGaThiBaHUA OTKIIOYAIOLLIETO YCTPOICTBA B TEYEHUE BPEMEHH JUTS TIPEATIONAraeéMOro HarpsoKe-
HMS NIPUKOCHOBEHMA — KPUBasi MAKCUMAJILHOTO pabouero BpeMeHu. Eciiu mpuMeHSIOT yCTpOHCTBO,
paboTaloniee Ha TOKe HYJICBOH MOCIENOBATEABHOCTH, TO [, paBEH HOMMHAJIBHOMY TOKY HYJICBOI
MOCJEAOBATENLHOCTH I}, A;
U — HopMupoBaHHOe HanpspkeHue (U ) mim mpeamnosyaraeMoe HanpsokeHUe MPHKOCHOBEHMS, B;
R, — conpoTuBieHHE 3a3eMINTENA OTKPHITHIX MPOBOISIIMX YacTeil, OM.

Ecnu 310 yCIOBUE HE BHITIOMHIECTCA, TO HY>KHO YCTAHOBUTD NOMOJIHUTEIIEHOE BRHIPABHHBAHHE MOTCHIIM-
aJIoB B COOTBETCTBUH € 14.8.2.

11.4 3ammabie YCTPOiicTBA

PexomenayeTcs n(pUMeHEeHHE 3alMTHBIX YCTPOMCTB, JeHCTBYIONIHNX:

- HA TOKE HYJIEBOH MOCAENOBATEIbBHOCTH;

- Ha CBEPXTOKE.

IpumeHenue ycTporCTB, AEHCTBYIOLIMX TPU HATIPSDKEHUHU MIOBPEXICHHSA, HE HCKITIOYAETCS IS CHCTEM
¢ HanpsxenueMm 10 1000 B Bmoy.

12 3amuTaBie Mepbl 1jia 3Heprocuctem IT

B sHeprocuctemax I'T Touka 3a3eMyieHHS] CHCTEMBI MUTAHKSA M30JIMPOBAHA OT 3a3eMJICHMS WIIH 3a3eMJICHA
Yyepe3 COMPOTUBJICHHUE, 4 OTKPBITHIC MPOBOISIIUE YaCTH COSAMHEHBI ¢ OTHUM HJIH HECKOJIbKMMM 3a3€MJIUTE-
JIIMU MHIVBHAYATHHO, TPYNIIAMU WM BCe BMecTe. OTKMOYeHNE NCTOYHUKA ITMTAHUS. MOXET HE IOTPeGoBaTh-
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¢S, €C/IM TOK MOBPEXICHHUA MPH eAMHUYHOM MOBPEXKICHUH HA OTKPHITHIC MPOBOIALLME YaCTH JOCTATOYHO
HM3KHIi U He MPEBHILIACT HOPMHPOBaHHOE HanpspkeHue U;. HyXHO NMpUHATH MEPHI, HCKIIOUAIOLIHE ABA
OIHOBpPEMEHHBIX 3aMbIKAHMS Ha 3eMI0 (a3za—3emisi—dasa).

DHeprocucTeMa, Kotopas nuraercd ot 3HeprocucteMsl TN wm TT gyepes peakrop Hy/I€BOI MOCaeA0Ba-
TENBHOCTH, OTPAHHYMBAIOLLHIT TOK MOBPEXACHHS HA 3eMJTIO (PEaKTMBHAS KATYLIKA HYJICBOM MOCIIEI0BATE b~
HOCTH (pa3) 10 MaJIOro 3HaYeHHsI, COOTBETCTBYET TPpEOOBaHUAM K SHeprocucteme IT.

Tam, rae cMelleHHe HEHTPaTH JOCTUTAETCS IPUMEHEHHEM YCTPOMCTB, OTPAHHMYHBAIOIIHX TOK YTEUKH Ha
3eMJII0, TO TAKHE YCTPOHCTBA NOJDKHBI OTBeUaTh TpeboBaHuAM pasnena 13.

12.1 M3onaumns Wi 3a3eM/IcHHe TOYKH 3a3¢MJICHAS SHEPTOCHCTEMBI

Touka 3a3eMIEHHA MOXeET GBITh M30IMPOBAHA OT 3MJIM WIM 3a3¢MJICHA Yepe3 COMPOTHRIECHHE (B TAKMX
CIy4asix MMEHHO HyJIeBasi TOUKA COSIUHEHA ¢ 3eMJICH 4epe3 CONMPOTHBIICHUE ).

JlomyckaloTcsl M MCKYCCTBEHHBIE TOUKH 3a3¢MJICHUS.

IIpumeuaHnne — Takue 3a3eMIcHNSA OBIBAIOT HEOOXOAMMBI JUISI YMEHBLICHHUS TEPECHANPAXCHUS WM
KoneGaHHs HaNpsKeHHs.

12.2 IIpoknaaxa u H30JSHMA HYJIEBOI0 MPOBOHAKA

HyneBoii NpoBOIHHUK, €C/IH OH €CTh, NOIKEH OBITh M30JIMPOBAH U MPOJIOXKEH TAaK Xe, KaK U (ha3HbIi
npoBogHUK. He pekoMeHayeTcsl HCNOJIb30BaTh HYJIEBOH MPOBOIHHK ISl COGIMHEHHS HATPy30K.

12.3 Coenunenne OTKPHITHIX NMPOBOAAIIMX YACTEH

Bce OTKpEITEIE MPOBOIALIHE YACTH TOJIKHBI OBITh 3a3eMJIEHB MHIMBHIYAJbHO, IPYMIAMH HIH BCE
BMecTe. OHU MOTYT GBITH COSIMHEHBI MPAMO C 3a3eMJicHueM (pucysku 11 u 12).

OOf11ee COMPOTURIIEHHE 3a3eMJIEHUA R, BCEX OTKPHITHIX MPOBOISIIMX YACTEH, COENMHEHHBIX 3ALLMTHBIM
MPOBOTHUKOM C 3a36MJIUTEIIEM, TOJDKHO OTBEUATh CIIEAYIOLIEMY TPEOOBAHMIO

LR U,
rae I; — TOK MOBPEXIEHUS NPU IIEPBOM HETIOCPSICTBEHHOM 3aMBIKAHMH MeXIY (Hha3HBIM MPOBOIHUKOM M
OTKPHITOM NIPOBOAALLICH 4acThio, A. Benuuuny [, y4MTHIBAIOT TIPU pacyeTe TOKA YTEYKH M O0ILEro
3a3eMJISIIOLIIETO COMPOTUBJICHUS SJIEKTPOYCTAHOBKH;
U; — HOpMUPOBAHHOE HATIPSTKEHUE MMPUKOCHOBEHUS, B.

12.4 Padora 3amMTHBIX YCTPOICTB B YCJIOBUSIX MOBPEKICHHA

a) IIpu BO3HUKHOBEHUH TIEPBOTO TIOBPEXICHUS

Ecam npennonaraemoe HanpstkeHue npukocHoBeHus (12.3) npesbimmaet U; (8.2), TO 3aIUTHOE YCT-
POVICTBO JOJDKHO OTKJIIOUMTH TUTAHME 1IETH B COOTBETCTBUM C TpeOOBaHUSIMU 8.3,

Ecnu npennonaraeMoe HanpstkeHIE MPUKOCHOBeHUA He mpeBHImaeT U; (8.2), pabota MOXET mpomo-
XKaThCA TIPH CIEAYIOUIMX YCIOBHSIX:

i) 3aIMTHBIE MEPHI TOJDKHBI TIPEIyCMATPUBATh Pa3he TMHEHUE B CITyYae TMOCEAYIOIIETO TIOBPEKICHHUS
(daza—3eMia—dasza) B COOTBETCTBHH ¢ TPEOOBAHUSAMHM MOMMYHKTA b):

ii) yCTpOICTBO KOHTPOJIA U3OJSIIIMU M APYTOe AaHAJIOTHIHOE 3aLIUTHOE YCTPOICTBO PETHCTPUPYET MOSIB-
JIEHUE TIOBPEXKICHUS M3OJISAIINHU SJICKTPUUIECKOM YCTAHOBKH, HAXOMSILEHCS TIO HATIPSDKEHUEM, Ha OTKPBITBIE
MPOBOIALLME YACTH WJIM Ha 3eMJTIO (MCKJTIOUeHHE — CM. TIOAMYHKT b);

BTO YCTPOMCTBO MOJKHO AaBATh 3BYKOBOWM M (MJIM) BU3YAIBHHBIIN CUTHAJ, YTOOBI MOKHO OBUTO HEME]T -
JIEHHO YCTPaHUTh HEUCTIPABHOCTD.

PexoMenmyeTcs, YTOOBI yCTPOMCTBO MM CEPHSl YCTPOMCTB OTIPEALIIITN MECTO TIOBPEKIESHUS TOCTATOYHO
TOYHO I51 00€CTIEUSHM S OTKTIOUSHHUS TTOBPEXKISHHON YaCTH LIETIH;

iii) Mpu IPOROKEHUN PAbOT B YCIOBHUSAX O TIOMMYHKTY a) CICAYET YIUTHIBATH OMTACHOCTH BOSHUKHO-
BEHHUS TOXapa, a Takxke TpeOOoBaHMS NeMCTBYIONIMX cTaHaapToB. Ilpu paGore MOmBMKHOTO MEXaHU3Ma C
CHCTEMOM MUTAHUS, KaK IMOKA3aHO Ha pUCYHKE 12, peKOMeHIyeTcA, YTOOHI paboTa MpeKpaImanach Kak MOXHO
ObICTpee WK MPAKTHYECKHU Cpa3y MOCe BOSHUKHOBEHUS TIEPBOTO MOBPEXKICHMUSL.

b) ITpu BOSHUKHOBEHHMH TTOCICAYIONINX MOBPEXAeHUI ((haza—3eMisai—hasa)

IIpu BO3SHUKHOBEHHMH TEPBOTO MOBPEKICHUSA HA 3eMJTIO JOJDKHA OBITH TaKas 3alIUTa, KOTopas obecre-
yMBajia OBl OTKTIOYEHHE ITMTAHMS B CIyUae BTOPOTO 3AMBIKAHUS, YCIOBHS 3aIlUTHL M CPaOATHIBAHUS ONPEAeIe-
HBI 11 sHeprocucteMbl TN wiu TT B 3aBUCHMOCTH OT TOTO, COSIUHEHBI JIU BCE OTKPHITHIC TTPOBOMSAIIIME
YaCTH 3AIIUTHBIM TIPOBOIHHUKOM MJIH HET.

HacrosresHO peKOMeHIyeTCs IpUMEHEHHE YCTPOCTBA KOHTPOJIS H30JIALINH.

12.5 3anmTHbIE yCTpPOiCTBA

PexoMeHmyeTCs TpUMeHEHHE CISIYIONIMX 3aIIUTHBIX YCTPOMCTB:

- KOHTPOJIST H30JISALIUH;
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- paGoTAaOIIMX HA CBEPXTOKE;

- paboTaIOIIMX Ha TOKE HYJIEBOM IOC/IEIOBATEILHOCTH;

- pabOTAOIIMX HA HANMPSXXEHUU HYJICBOH MOCISIOBATEIEHOCTH (TONBKO IS CIICLUAIBHOTO MIPUMEHE-
HUS).

13 TpeGoBanus K ycTpoiicTBaM, OrpaHHYHBAIOIIAM TOK YTE€UYKH HA 3e€MJTIO

Hns sHeprocucteM IT, B KOTOPHIX U CHUKEHMS TOKA YTEUKH HA 3€MJTI0 MPHUMEHSIOT YCTPOICTBA,
UCTIONB3YIOLINE CMEIICHUE HEWTPAIA B CUCTEME, TOIMyCKAIOTCS CACAYIOLINE OTPAHUYEHNSA TOKOB 3aMBIKAHUSA
Ha 3emmo; 1o 1000 B Bxmou. — 10, 15, 25 A; ¢s. 1000 B — 10, 15, 25, 50 A.

HoMuHaTBEHOE HANPSDKEHUE STUX YCTPOMCTB JOJDKHO OBITh IMHEMHBIM HATIPSDKEHUEM SHEPTOCHCTEMEL.

IIpuMeuaHwue — llukmmueckasd Harpy3ka ¥ APyTHe HOMMHAJbHEIE TPeOOBAHMS HAXOMATCS HA CTATUH
PaACCMOTPECHUA.

13.1 ConpoTHBIeHHS PE3UCTOPA 32a3€MJICHHST HYJIEBOM TOUKH

CrienuanbHbIe TpeOOBAHUA HAXOMATCSA HA CTAIUN PACCMOTPEHHS.

13.2 PeakTops! 3a3eMieHus HEHTPAIM U TYTOTACAIIHNE KATYIIKH

PeakTOpBI MOTYT IPUMEHATECS THOO 1T OTPAHUYCHHS TOKA 3aMBIKAHKS HA 3eMJTIO, JIM0O B KA4eCTBe
KaTyIIeK TyroTalleHusi, KOMIIEHCUPYIOUIMX eMKOCTHEIN TOK, M B C/Iydae oqHO(pa3HOro 3aMbIKaHus (aza—
3eMJIA B CUCTEME.

B Takux kaTymikax qyroralieHusi MOXET MPELyCMAaTPUBAThCA OTAEAbHAS OOMOTKA ISI COSTUHEHMS C
PE3UCTOPOM.

13.3 Tpexdasubie peakTopsl Hy/IEBOI NOC/IEIOBATEILHOCTH, ONPAHHYHBAIIIHEE TOK YTEYKH HA 36MJII0
(peaxTop HyJIeBOIi mocienoBarebHOCTH (ha3)

PeaxTopsl TOKA Hy/IE€BO# MOCICIOBATENBHOCTH, OTPAHUYHBAIOILME TOK MOBPEXKICHHS HA 3¢MITIO, TIPS -
HA3HAYeHBI IS MOIKIIOUEHUS KOMIUIEKTHO B Tpexdha3HyI0 SHEPrOCUCTEMY; TOUKY 3a3eMJICHHS (B 3TOM
ciIydae HyJIeBYIO TOUKY) 3a3€MJISIIOT, O0eCIIeUrMBasi HU3KOE COMPOTHBICHHE TOKY HArPy3KH H BBICOKOE CO-
TPOTUBIIEHNE TOKAM HYJIEBOI TOCIIEIOBATEIBHOCTH IS TOTO, YTOOBI OrPAHHYMTH IO 3aAHHOrO 3HAYEHMSI
BEJIMYUHY TOKA, KOTOPHI MOXET BOSHMKHYTE IPH OMHO(AZHOM TTOBPEXICHUH HA 3EMITIO.

OOBIYHO PEaKTOPHI 3TOTO TUIIA MPUMEHSIOT TOJIBKO B CHCTEMAX ¢ HanpsokeHueM cB. 1000 B.

Takue peakToOphl MOTYT MIPUMEHATECSA BMECTO M30JMPYIOIIETO TpaHC(HOpMATOpa I OTPaHHYEHHS TOKOB
MOBPEXICHHS HA 36MITIO.

PexoMeHIyeMble BETUUMHEI OTPAHHYEHUS TOKA YTEYKH HA 3EMIIIO IS TAKHX PEAKTOPOB HMAEHTHYHBI
BEIMIMHAM TOKOB 3aMBIKAHUSA HA 3¢MJTIO, MPUBEICHHBIX B HACTOSILIEM pa3aeie.

14 3azemjsommue yCTPOHCTBA M 3aNIUTHBIC MPOBONHAKH

14.1 O6ume TpeGoBaHms

14.1.1 3azemAroLIMe YCTPOICTBA HOJIKHBI YIOBIETBOPATH TPEOOBAHUAM 0€30MACHOCTH U (PYHKIIMO-
HAJTbHBIM TPeOOBAHUAM, TTPEIBABIIEMBIM K 2JIEKTPUISCKUM YCTAHOBKAM M MX 000PYIOBaHMIO, 3a3¢ MIIIONIHNE
YCTPOWCTBA MOTYT MMPUMEHSTECA COBMECTHO WJTH OTIEIBHO B LENSIX 3AIIMTHI MJTU PabOTH COTJIACHO TPeGoBa-
HUAM, NPEOBABISIEMBIM K STUM YCTAHOBKAM.

14.1.2 3azemisioLIye yCTPOMCTBA TOMDKHBI BKTIOYATH 3a3¢MJIUTEIH, 3AIlIMTHHIC TIPOBOAHUKH U IPYTHE
KOMITOHCHTHI, HCOﬁXOJII/IMbIe IJIA BBIMOJIHCHUA Tpe60BaHI/I$[ HaCTOoAIICTO CTanaapTa.

MIpuMmeuanus

1 Cxema 371€MEHTOB THITMYHBIX 3a3¢MIISIIOLINX YCTPOMCTB IIpUBeAcHa Ha pucyHKe 14. He Bce mpuBomMMEIE 371¢-
MEHTBI JOJDKHBI IPUCYTCTBOBATh B KaXIOM 3a3eMJISIOLICM YCTPOUCTBE. B HEKOTOPEIX YCTAHOBKAX MOTYT IOTPEOOBATh-
¢S TOTIOJTHUTENIBHBIE SJIEMEHTHI, & HEKOTOPBIC 3JIEMEHTHI MOTYT MMEeTh KOMOMHUPOBAHHYIO (DYHKIIHIO.

2 B 3TOM NOANYHKTE HE COLEPXKATCH TpeOOBaHMS, MPEABABISICMbIC K OTACIbHBIM 3a3¢MJISIOIIMM YCTPOMCTBAM
WIN 3AIIUTHBIM IPOBOTHUKAM, €CTM OHU MOTYT OBITh BBITIOJIHEHBI APYTIMHU CPENCTBaMM.
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14.1.3 KoHcTpyKims, BRIGOD M YCTAHOBKA 3a3€MJISI-
IOILHX YCTPOHCTB MOMKHBI OBITh TAKUMH, YTOOBI:

a) BBIMOJIHSUINCH TPEOOBAHMS K 3a1LIMTE OT KOCBEH-
HOro MpUMKOCHOBEHHMS, MpHBeieHHbIE B r1ase 11;

b) BLIMONHAIUCH TEXHUUYECKME TPeOOBAHMSI I HOP-
MaJIbHO# PabOTHI 3aLUUTHBIX YCTPOIICTR;

C) 3a3eMJIMTE/IM M 3aLUTHBIE MPOBOTHUKH KOHCT-
PYMPOBAJIMCh U YCTAHABTUBAIMCH TAKUM OOpa3oM, 4TOObI
TpeGOBaHUA K 3allMTe H (PYHKLHOHHPOBAHMIO yOBJIET-
BOPSJIMCH B OXXMIAEMBIX B MPOLIECCE SKCIUTyaTAlMM YCJIO-
BUSIX;

d) TOKM yTeUKH Ha 3eMI0 (BKJIIOYAsA TOKU pe3yJib-
TUPYIOUIME OT MOBpexXneHus dhaza—3eMna—dasa B ciydae
npumeHeHus cucteM IT) mMoru 661 mpoxomuTh 6e30mnac-
HO OCOOEHHO MPH TEPMUUESCKUX, TEPMOMEXAHUUESCKUX U

B8

1

9IEKTPOMEXAHUIESCKHX MEPErpy3Kax; TTTT7TT77777 77777777777 [
e) 06ecIeYnBANAch JOCTATOYHAS IPOYHOCTh U J0- J{ .
MOJIHUTETBHASA MEXAHHUYECKAS 3aIlATa, COOTBETCTBYIOLIAS T —O T

YCIOBUSIM BHELITHUX BO3NEICTBHIA;

f) conpoTUBIEHNUE 3336 MIIEHMS COOTBETCTBOBAMIO 3a- I — 3aseMJUIIOUIMH MPOBOMHMK; 2 — OCHOBHOH 3a-

LWUTHBI TPOBONHMK; 3 — 3alUMTHBII MPOBOTHHUK;

LIUTHBIM U QYHKUHMOHATBHEIM TPEGOBAHUAM YCTAHOBKH U 4 — OCHOBHO# MPOBOJTHKK BBIPABHHBAHMSA MOTEHIH-
OBLIO OBI TTOCTOSIHHO 3(P(HEeKTUBHEIM, anos; 5 — BCIOMOTATENBHBI NPOBOIHMK BbIPABHH-

14.1.4 [1na MCKTIOUEHUS] BO3MOXHOCTH NMOBPEXIe- BaHNA NMOTeHUKaNoB; T o sasemautenb; B — xiemma

., 3a3eMJIEHHA [1aBHas; M — OTKDHITad MpOBOAAlIAS

HHUSI MCTATMYCCKHMX YaCTCH B PE3YJIbTAaTe 3JICKTPOIH3A qacTh; C — CTOPOHHSSI TIPOBOAAWAA YaCTh, P — Ma-
JOJKHEI OBITH IIPUHATHL MEPHI NPEaOCTOPOXKHOCTH. TUCTPaANbHbIH BOAOIMPOBOA

14.2 3azemymrem

14.2.1 TIpUMEHSIOT CAENYIONUME THITH 3a3¢MJINTE- PucyHok 14 — DneMeHTH THIINYHOTO 3a3eMIst-
et I0LIETO YCTPOCTBa

- CTepXeHb(H) Wiu Tpy6a(sl);

- neHTa(Bl) U MpoBoza(a);

- racTuHAa(Bl) WM ceTKa(u);

- NEKTPOH(B), 3aeNanHbI(e) B HyHIAMEHT;

- METAJUTMYECKOE apMHUPOBAHKE OETOHA;

- OpyTHe TOAXOASAINNE MOA3¢MHEIC CTPYKTYPHI.

Jomxae1 OBITH MPUMEHEHBI OMH WK OOJIee 3a3eMJINTENICH B 3aBUCUMOCTH OT IIOYBEHHBIX YCIAOBHI M
TPeOYEMOTrO CONMPOTHRICHUS 3a3¢MJICHUSL.

Ilpu npuMeHEHUH MIEPEIBIDKHOTO WIH MOABUXXHOTO 00OPYIOBaAHHA €r0 METAIOKOHCTPYKIHH MOTYT
WCIOAB30BAaTHCA B KAYECTBE 3a3¢MIIMTENICH ST SHEPTOCHCTEM, H30JIHPOBAHHBIX OT BHEIITHMX MCTOYHHKOB
NUTAHUA, WA SHEPTOCHCTEM C ABTOHOMHBIM ITMTAHHEM,

MMpumevyanus

1 Db PekTHBHOCTD MOGOTO 3a3¢MIIATEIIS 3aBUCUT OT MECTHBIX MTOYBEHHBIX YCIOBUiA. ECiM yCIoBHsA NpensTCTBY-
10T yOOBJICTBOPUTEILHOMY SJICKTPHMYECKOMY KOHTAKTY, Hawayvliunil 3(p¢eKT gaeT NpUMEHEHNUE TaKUX TEXHUICCKHUX
TIPHEMOB, KaK M3MEJIbYCHYE TOUBHI M (WIHM) JOOaBICHHUE XUMHUYECKUX HATIOMHUTENMEH.

2 B HEKOTOPHIX CIyJasiX TpeOYIOTCS OTACHbHBIC 3a3eMIAIOLINE YCTpOtcTBa (CM. 14.5).

14.2.2 Martepuans! 1 00uias Iwiow@as MONEPEYHOro CEUeHHU 3a3eMINTENS JOJIKHEI 00eCIIeYnBaTh Npo-
BOIHUMOCTb HE MEHBIIYIO, YEM Y 3236 MIISTIOLLETO IIPOBOAHHUKA coracHo 14.3.1.

14.2.3 Tun u rnyGuHa, Ha KOTOPYIO OIYCKAIOT 323¢MJIMTE b, HOJKHBI GBITh TAKMMH, YTOOBI BHICHIXA-
HUE U 3aMEP3aHNE MOYBLI HE YBEIMIMBAIA CONPOTUBICHUS 3236 MJICHUS 3236 MIIMTEJIEH BHILIE TOIYCTUMONM
BeJIMYHHBL. Tak, e 3T0 HEOCYIHECTBUMO, 3a3EMJIUTEIHN OMYCKAIOT HUKE IMOCTOSHHOTO YPOBHSA TPYHTOBBIX
BOI, KPOME 3a3EMJTUTENEH, MCIOTb3YeMBbIX JJISI KOHTPOJISI PAa3HOCTH ITOTEHLIMAIOB.

14.2.4 [1pu poeKTUPOBAHUH 3a3eMITUTENE HYXKHO YUUTHIBATH KAK THII, TEMIIEPATYPY M COOEPKaHUE
BJIarH B TOYBE, TaK U BEIMUUHY U MPOLOKUTETBHOCTD OXKMIAEMOTO TOKA, YTOOBI MPEAOTBPATHTH BEICHIXAHUC
TOYBHI BOJIU3U 3a3¢MIIMTEIICH.

14.2.5 Ilpu npoeKTUPOBaHUH, BHIGOPE MATEPUATIOB U KOHCTPYKIINU 3a3eMIMTEJICH HYXXHO YUUTHIBATh
BO3MOXHBII M3HOC U YBETUUCHUE MX COTIPOTUBIICHUS, MPOUCXOAMIINE B PE3YIBTATe KOPPO3UH MPHU OoJjiee
JUUTENBHOM, Y€M MPEAIONarajaoCh, UCIOMb30BAHNY YCTAHOBKH.,
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14.2.6 CompoTUBJIEHHE 3a3eMJICHHS JOJDKHO U3MEPATHCA MPH HAYATHHOI YCTAHOBKE 3a3eMIIMTENS U
TepHONUYECKH TIOCTIE €70 YCTAHOBKH.

14.2.7 MeTayjymMuecKue BOOOMPOBOIHEIE U IPYTHE CUCTEMEI (HAIpUMEp, Ta30MPOBOI, OTOMMTEIbHAS
CHCTeMa) He JOJIKHEI MCITONMBb30BaThCA B KAUECTBE 3a3¢MIIMTEEH B 3aLUTHBIX U (DYHKUMOHANBHBIX LIETSIX,

IMIpruMeuaHue— D10 TpeGOBaHNE HE MCKIIOUAST IPUMEHEHNE O0BEIMHEHN METAIUTMYECKUX TPYOOIIpO-
BOIOB IJIs1 BEIPABHUBAHUSA IIOTCHIIMATIOB.

14.2.8 CBMHIIOBEIE M APYTHE METAUTHISCKHE TOKPHITHSA Kabeseli He JO/DKHBI TIPUMEHSTBCS B KAUECTBE
3a3eMJTUTENEH B 3AIlLIMTHBIX U QYHKIIMOHAJTBHEIX LIEISX.

14.3 3azemisromue NpoBOIHAKH

14.3.1 Kaxmprii 3a3e MIISIOLINI ITPOBOTHMK JOJDKEH UMETH IIOLIANE MOTIEPEUHOTO CEUCHUS HE MEHBIIIE
yKa3aHHOM B 14.6.2; oHa He NOMXHA GBITH MEHEBIIIE 3HAUYSHHUI, IPUBEICHHBIX B TAOIUIIE 9.

Tabnuua 9 — MuHUMaTbHEIE pPa3Mephl 3a36MIIAIOIINX TPOBOIHUKOB

Buz 3a3eMJISIOLIETO IPOBOIHMKA MuHMMaNbHAS TUIOLLATb IMOTICPEYHOTO CCUYCHHUA MPOBOIHUKA, MM2

MEXaHMYECKH 3allUIICHHOTO MEXaHUYECKU HE3ZALUILIEHHOTO

3alUIMIIEHHBIN OT KOPPO3HUH CornacHo 14.6.2 16 — mis MeIy ¥ MaTepHAIOB, CO-
JEPXKAIIFX KETe30

He3zauuieHHEBIN 0T KOppO3uHu 25 — mna meou, S0 — oS cTanu

14.3.2 CoenuHeHHE 3a3eMIIAIOLIETO MPOBOTHUKA C 3a3eMJIUTEJIEM JOIKHO OBITH MPOYHBIM M O0ECTICUH-
BaTh YIOBIETBOPUTEIBHYIO IIPOBOAMMOCTD. ECN MpUMEHSIOT 3aKUM, TO OH HE JOXKEH MOBPEXAATD 3a3€MJIM-
TeMb (HApUMED, TPYOY) WU 3a3eMIISIONIHIA ITPOBOIHUK.,

CoenrHeHUS MEXY 3a3¢MIISIOIIUMH ITPOBOTHUKAMH U 3a3€MJTUTEIAMU JOJIKHBI OBITH 3alIUIIEHH OT
MEXaHUYECKOTO TIOBPEXXKACHNA U KOPPO3HH.

IIpuMeuyaHnne — B HEKOTOPBIX YCTAHOBKaX HEOOXOMMMO MCITONbL30BaTh 0oJice OMHOTO 3a3eMJIMTENSA, U B
3TOM CJIydya€ XKEJIaTClbHO, 9TO0BI K TOYKAM COCOIVHCHUA C 3a3CMINTCIIMHE UMCJICA OOCTYN OJIA KOHTPOJIA.

14.4 Thasnble KJIeMMBbI 3a3eMJICHAS HJIH CTEPKHA

14.4.1 PekoMmeHayeTcst, YTOOH OMHA MJIM HECKOJIBKO IIABHEIX KJIEMM 3a3¢MJICHHMSA WIH IMH HMEeJIH
MpUCTIOCOOACHUS TSl OTKTIOUYESHUS

- 3AIUTHEIX MPOBOTHHUKOB;

- OCHOBHBIX TTPOBOIHUKOB BEIPABHUBAHUS ITOTCHIINANIOB;

- TIpU HEOOXOTUMOCTH (DYHKLIMOHAIBHBIX 3a3¢MJISIOLMX TPOBOAHUKOB, a TAKXE I UX COCTUHEHUS C
323 MJITIOIIINM ITPOBOIHHUKOM.

14.4.2 J1omkHbI OHITH 00€CTIeUeHBI CPEICTBA IS OTCOSIMHEHMS 3alIMTHOTO MPOBOAHMKA B JOCTYITHOM
Mecte. Takue cpeacTBa MOTyT ObITh OOBEIMHEHBI C TTIABHOM KJIIEMMOM 3a3EMJIEHUS MJIH CTEPXKHEM U U3MeEpe-
HHSI CONPOTHBRJICHUS 3a3EMJISIIOIIMX YCTPOMCTB, BTO COSTUHEHHE JOJDKHO Pa3beAHHATHCS TOJBKO ¢ MOMOILIBIO
WHCTPYMEHTA, OBITh MEXaHHYECKH TIPOYHBIM ¥ UMETh HAIEXKHOE OOCTy:KMBaHHE.

14.5 TpeGosanms, onpenesisAIomEe CBA3b ¢ 323eM/IAIOIIMMEI YCTPORCTBAME APYIHAX CHCTEM, JOJIKHBI yCTa-
HABIMBATBCS B 3aBUCHMOCTH OT KOHKPETHBIX YCIOBHH SKCIUIYaTallUM SHEPrOCHCTEM.

14.6 3anmTHBIE NPOBOHUKHA

14.6.1 THIBI 3aIIUTHBIX TIPOBOIHUKOB

AU THEIMA TTPOBOTHUKAMH MOTYT OBITh:

- IPOBOTHUKHM B MHOTOXWJIBHBIX KaOeJsIX;

- U30JTUPOBAHHBIC WM HEU30TUPOBAHHBIC TIPOBOTHUKH B 001ICi ¢ (pa3HBIMHM MPOBOOHUKAMH 000JI0Y-
Ke;

- OTHENBHBIC HE3AIMIICHHBIC WTH N30 IMPOBAHHEBIE IIPOBOIHUKMY;

- METAJUTHYECKHE TIOKPBITHS JJI51 MPOBOTHUKOB MJIH Kabeel, HarmpuMep 000I09KH, SKPaHbl WIH Gpo-
HA;

- COOTBETCTBYIOIIHE META/DIMYECKHE 000IOUKH ISl MPOBOIHUKOB;

- COOTBETCTBYIOIINE KOHCTPYKTHBHBIC DJIEMEHTHI, Pa3pelICHHBIC ACHCTBYIOIMMH TOCYIAPCTBEHHBIMU
CTaHAAPTaMHM, M APYTHE CIIOCOOHI, YIOBICTBOPSAIOIIME YCIOBUSAM SKCILTyaTallHH.

14.6.2 MuHMMaIbHAA TJIOLIAIb TOTIEPEYHOTO CEUCHMS
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14.6.2.1 OcHOBHEBIE TPeGOBAHUS

IInoiuank MonepevyHOro CeUeHUs 3AIMTHOTO MPOBOIHMKA JOKHA OBITh TAKOM, YTOOBL:

a) MPOBOIHUK ObLT TEPMHUYECKH YCTOMYMB MPH aBAPUMHBIX TOKaX (cM. 14.6.2.2);

b) MPOBOTHUK MMEJT COOTBETCTBYIOLIYIO MEXAHWUIECKYIO MPOYHOCTH It O0ECTICYCHUS LeJIOCTHOCTH B
OXHUIAEMBIX yCOBMsIX (cM. 14.6.2.3).

Kpome Toro, 3a1uTHBII MPOBOIHUK KaK JIEMEHT 3a3¢MJISIOLLIETO YCTPOMCTBA TOMKEH YIOBJIETBOPIATH
caM WM B COSIMHEHUH € IPYTUMH 3JIEMCHTAMH 3a3€MJISIOLLETO YCTPOHCTBA ApyruM TpedoBaHusam ri. I1.

14.6.2.2 MuHMMaJIBHAS TUIOIIAAEL TIONMEPETHOTO CEYEHHUS MPOBOIHHKA B 3aBHCHMOCTH OT TEPMHUECKHX
YCIIOBHIA

IInomans monepevyHoro ceueHUs 3alMTHOTO MPOBOAHUKA NOJDKHA OBITH PACCUMTAHA WJIH BHIOpaHa B
COOTBETCTBHM C OMMUCAHHON HMXXE METOIMKOM.

a) MeTomuka pacueTra

Inomans NoNepeyHoro ce4eHUus MOJDKHA OBITh He MeHee onpeneisseMoit o ¢hopMyse (TOMbKO s
BPEMEHM OTKJIIOUYEHHSI MeHee 5 C)

P

k b
rae A — IIomANp MONEPEYHOTO CEYEHHS, MM
I — BenuuuHa (OeiicTBYIOLee 3HaU€HHE BPEMEHHOTO TOKA) TOKA YTEUKHM TPH HAUMEHbBIIEM MOJTHOM
COMPOTHUBJIEHUH U3OJIALIMM, KOTOPBII1 MOXET MPOTEKATh Yepe3 3ALMTHOE YCTPOICTEO, A;
t — BpeMs cpabaThiBAHUA OTKJIIOYAIOLIETO YCTPOICTBA, C.
[IpurumMeyaHue— Chaegyer yuuTbiBaTh TOKOOTPAaHUYUBAIOLIEE AEHCTBHE MOTHOTO CONMPOTHUBJICHUS LETH U
OTPaHMUMBAIOIIYIO CHOCOGHOCTb (/%) 3alMTHOTO YCTPOICTBA;
k — xosdbduiimeHT, 3aBUCALIMI OT MaTepHaia 3allATHOTO MPOBOAHHKA, €r0 M3OJILMM M APYrux
yacTeil, a TAKXe OT HAYaIbHON M KOHEYHOM TeMMEepaTyphl;
ky — k03¢ duiMeHT, MpU pacyeTe KOTOPOro MPHHUMAIOT BO BHUMAHHE JeHCTBHE ACCHMMETPUIHBIX
TOKOB YTEUKH TIPH OBICTPOAECHCTBYIOUIEM OTKIIOUeHUN. PeKoOMeHmyeTcss mpuHUMaTh k; = | 1yia BpeMeHH
otkmouenus 0,2 ¢ unu k;>1,3 — mis BpeMenu oTkimoueHus MeHee 0,2 c.
3HayeHus KO3 GULMEHTA k BBIOUPAIOT 1O MPUJIOKEHUIO A,
Ecam pacuersl no 370¥ hopMyJie 1al0T HECTAHAAPTHBIE Pa3MePHI, TO CACAYET MPUMEHSITH TIPOBOIHHKH C
OOMBILEH CTAHAAPTHOMN IJIOIIAIEIO TTONEPEUHOIO CEUCHHUS.
b) Meronuka BeiGOpa
[Inomane mMonepeyHoro CEUeHMs 3alMTHOTO MPOBOIHUKA HOJKHA ObITh HE MEHee YKa3aHHOM B Ta0MM-
ue 10. Ecnu, ncxons u3 TaGauIibl, MOMyJyaloT HECTAHIAPTHBIE PE3yJALTAThl, TO TTPUMEHSIOT TIPOBOTHUKH C
OonblLeH CTAaHIAPTHOM TUIOLAABIO MONEPEYHOTO CEUCHMUSL.
Eciu miomank nonepeyHoro ceueHUs 3aIUTHOTO TIPOBOMHUKA ONIPEAETAIOT COTIACHO YKA3aHHOM BEIIIIE
METOIMKE, TO MPOBEPKA COOTBETCTBUSA MOAMYHKTA a) HeoOsI3aTeNbHA.
3HaueHMs, yKa3aHHbie B Tabuiie 10, mefiCTBUTEILHBI TOJIBKO B CIyYae, €CJIM 3alIUTHBINA MPOBOIHUK
M3 TOTO XK€ METaJ/Ia, YTO M (ha3HBIC TIPOBOTHUKH. B TMPOTMBHOM Cliydae TUIOIMIANb TOTEPEYHOTO CEUCHH
3AIIMTHOTO TIPOBOTHUKA HOJIKHA BRIOUPATHCS TaK, YTOGH MPOBOIUMOCTD €70 ObIJIa SKBUBAJIEHTHA TMPOBOIH-
MOCTH CE€UeHMI1, yKa3aHHBIX B Tabuue 10.

Taonuma 10 — BriGop MUHMMAaJIBHOM IUIOIIATN ITOIICPEIHOTO
CEUYEHHS 3alIUTHBIX MPOBOTHUKOB
B MummMeTpax B KBaapate

nJlOl.LlaI[B MONepPeYHOro CCYCHUS MuHuManbHass mIowans more-
Cl)a3Hl>lX TMMPOBOAHUKOB YCTAHOBKH PECYHOIO CCYCHHA COOTBCTCTBYIO-
Ap 1ero 3aLIMTHOTO MPOBOTHMKA A
A,<16 Ay
16<Aps35 16
4,>3 A/2
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14.6.2.3 MuHuMaipHas IVIOLIAIE ITONEPSUYHOIO CEUSHMA MIPOBOIHMKA B 3aBUCHMOCTH OT MEXaHHYECKOI
MPOYHOCTH

He3saBucumo ot onipenenieHHOM B 14.6.2.2 miomaay MonepeyHoro ceueHust MpOBOTHMKA I obecIieue-
HUS €TO MEXaHUYECKOI MPOYHOCTH, OHA HE TOIKHA OBITh MEHEe BEJIMUMHEI, YKA3aHHOI B NMoanyHKTe a). B
9TOM MYHKTE PacCMATPHBAIOT IDIOIIATH TIOTIEPEUHOTO CEUEHHMS METHBIX TTPOBOMAHUKOB. I1pu npuMeHeHuu
JIPYTHUX MPOBOIAIIMX MAaTePHAIOB MOJDKHA 00eCTICUNBATECH AHAIOTUMYHAS TIPOYHOCTE.

a) OTnenbHO NMPOIOKEHHBIC 3AIUTHEIC MPOBOTHUKHU

[Tnomans MOTEePeYHOro CeUeHU 3aIIUTHOTO MPOBOAHUKA, KOTOPHIH He SBJISETCA XKXKWIOH Kaded win
YacThI0 000JIOUKH Ka0esI, OJDKHA OBITh HE MEHEE:

2,5 MM?2 — NIpU HATMYUM MEXAHUYECKOM 3aLLIUThI;

4,0 MM? — TIPU OTCYTCTBHU MEXaHMYECKOIT 3aLlUTHL.

b) 3ammTHBIE TTPOBOTHUKH, TIPOJIOKEHHBIE ¢ (pa3HBIMU TIPOBOTHUKAMH

Ecaun 3aliMTHEIT TPOBOAHUK MPOJOXKEH B TOM Xe Kabene, TpyOOmpoBome, 0000UKe WIH IPYIrOM
3aIMTHOM YCTPOICTBE, 4TO U (Pa3HBII MPOBOIHUK CeUeHUEM He 6oee 2,5 MM?, TO IUTOIMIAIb MTONEPEIHOTO
CEUCHUS 3AIIUTHOTO MPOBOTHUKA JOJDKHA OBITH TAKOM Xe.

¢) 3anTHBIE MPOBOTHUKH BBICOKOBOJIETHBIX YCTAHOBOK

Ecnu da3Hble MpoBOTHUKH BKIIOUeHH Ha HanpsokeHue ¢B. 1000 B, miomans nmomnepeyHoro ceueHus
COOTBETCTBYIOLIETO B3AMMOCBS3aHHOTO 3aLIMTHOTO MPOBOIHUKA OJDKHA OBITh HE MeHee 16 MM2.

d) Bo3nyuiHeie U MOABECHBIE 3aA1IUTHbIE MPOBOIHUKHI

IInomane MONEPEYHOrO CCYEHUS BO3AYIIHBIX M MOABECHBIX 3alIUTHBIX IIPOBOTHUKOB HOJDKHA OBITH HE
MeHee TUIOLIANH, YKa3aHHOM B Tabiuie 11, B 3aBUCMMOCTH OT UITMHBI TIPOJIETA M TUIIA NMPOBOAHMKA. B
YCIIOBUSIX CHJTBHOTO O0JIeICHEHHS U BeTpa MOTYT TTOTPeOOBAThC MPOBOTHUKH OOJIBIIIETO MONEPEYHOTO CeUe-
HMSL

Ta6nuuma 11 — MuHUMabHasK TUIOWIAAL TIOIIEPEYHOTO CEUCHUS BO3AYIIHEIX M MOABECHBIX 3alIHTHBIX IIPOBOTHUKOB

Tun 3alUTHOrO MPOBOIHKKA Hponer, m MuHuManbHas mromwans
MOMEPEYHOTO CEYCHHS, MM
Kabenu ¢ pe3snHOBOM MM TEPMOIIIIACTHY- <10 4
HOU M30ALIEN ¢ OTOXKEHHBIMHU NMPOBO-
HUKaMH
OrojiecHHbIE HJIH H30JHPOBAHHBIE XOJIOM- <25 4
HOTSHYTHIE MPOBOTHUKHU >25<50 6
>50<75 16

14.6.3 CoxpaHeHHe 37IeKTPONPOBOAHOCTH 3AIUTHBIX IIPOBOIHHKOB

14.6.3.1 3amMTHBIE MPOBOAHUKH JOJDKHBI OBITH 3AIHILIEHBI OT MEXaHHYECKOTO H XHMHYECKOTO TO-
BPEXACHUI U JIEKTPOAMHAMHYECCKHUX BO3ICHCTBUIA.

14.6.3.2 CoenMHeHH 3alIMTHHIX IIPOBOTHUKOB JOJDKHBI OBITH JOCTYITHEL IS OCMOTPAa H KOHTPOJIA,
KpOME 3aTHTHIX KOMITAYHAOM WJIH FEPMETH3HPOBAHHBIX COSAMHECHHIA.

14.6.3.3 B 3alIMTHBIX MPOBOAHMKAX HE JIOJDKHO OBITH OTKJIOYAIOIIHX YCTPOMCTE, KPOME COETHHEHHI,
KOTOpBIE MOTYT GBITh Pa3be IMHEHBI ¢ MOMOILBIO HHCTPYMEHTA B LIC/ISIX KOHTPOJIS.

IlTpuMmeuyaHnue — TpeboBaHUA MO MCHOMB3OBAHUIO OTKIIOYAIOIIMX YCTPOMCTB B OOIIEM HYJEBOM M
3almTHOM npoBogHuKe (PEN) npusencHn B 10.4.

14.6.3.4 Eciv MpUMEHIIOT CAMOKOHTPOJIB LIEJIOCTHOCTH 3a36MJIEHHS, TO B 3aIUTHHIE MPOBOIHHKH HE
JIOJDKHBI BKJTIOUATBCS KATYILKH annapaToB.

14.6.3.5 PexoMeHayeTCd 00eCIEYHTh TOCTOSHHBIA KOHTPOJIb LIEJIOCTHOCTH 3aI[UTHOTO MPOBOIHHKA Ka-
0esiA NOABMIXXHON YCTAHOBKH, MIYIIETO K BHEITHEMY MCTOUHUKY MTUTAHMSI.

14.6.3.6 He3zammiieHHbIE IPOBOIAIINE YACTH OOOPYIOBAHKSA HE MOJDKHBI IPUMEHITHCI B KAUECTBE
YAaCTH 3aLIMTHOTO MPOBOIHHKA JJISI IPYTOro 000pyIOBaAHMSL.

14.7 3azemisionme yCTPOMCTEA, NPAMEHIEMBIE B IEIAX 3AIATHI

IlIpumMmeyaHue— Mepsl 3amuThl 3a3emirsioninx sHeprocucreM TN, TT u IT npuseaens! B riase 11.

14.7.1 3aluTHEIE MPOBOAHHUKH B YCTPOMCTBAX 3AIMTHI OT CBEPXTOKA

I1pH HCMOJIb30BAHHH 3AI[MTHBIX YCTPOMCTB OT CBEPXTOKA IS 3ALUTHL OT KOCBEHHOIO IIPHUKOCHOBEHH S
B CHCTEMaXx NMEPEMEHHOTO TOKA MATHUTHBIN MOTOK 3AIHMTHBIX MMPOBOIHHUKOB TOJDKEH COBITAIATh C MATHHTHHIM
MOTOKOM (ha3HBIX MPOBOIHHKOB,
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14.8 BupanauBaHHe NOTEHNAANIOB

14.8.1 OcHOBHOI1 CITOCO0 BRIPABHUBAHHSA MOTCHITHAJIOB

IIpu BO3MOXHOCTH NMPOBOIHHUK OCHOBHOTO BHIPABHHUBAHUS MOTCHIHAJIOB JIOJDXEH OBITh YCTAHOBJIEH TAK,
YTOOBI COCTUHATE MOCTOSTHHBIE NPOBOISILIE YACTH, MPOJIOXEHHEIEC B 3¢MJIC (HAIPUMED, OCHOBHBIE METAJIIH-
YeCKHME BOTOMPOBOIHBIE TPYOHI, METANIMYECKHE KOHCTPYKIIHH, METAUTHYCCKYIO apMaTypy 3MaHHi) C IJIaB-
HOM KJIIeMMOI 3a3¢MJICHHA WIH SKBHIIOTCHLUMAILHOM TOYKO#M (CM. pUCYHOK 14).

IIpoBOTHMK OCHOBHOTO BBIPABHUBAHHS MOTCHIIHAIOB JO/LKEH HMETh TOMYCTUMYIO TOKOBYIO HATPY3KY,
HO MEHBIIYIO, YeM Y OCHOBHOTO 3aII[MTHOIO MPOBOIHHUKA YCTAHOBKH. OnHako i sHeprocucteM 1T Hanpsi-
xeHueM 10 1 kB miowans NonepeyHoro Ce4eHUs MEIHOTO MPOBOIHHMKA HE JOJDKHA MPEBILATh 25 MM2, a 1S
JIPYTHUX METAJUIOB BRIOHPAIOT IUIOIIAIH MOMEPEUHOrO CEUCHUSL, HCXOAH U3 SKBHBAJICHTHOM JOIYCTHMO# TOKO-
BOM Harpy3Ku.

14.8.2 J1onoNMHUTENBHOE BHIPABHUBAHHE TIOTCHIIHAIOB

14.8.2.1 Eciu B YyCTAHOBKE MJIM YACTH YCTAHOBKH CICHHAIBHBIC YCIOBHS 3aIIUTH OT KOCBEHHOTO
MPHKOCHOBEHHS B C/Tydae KOPOTKOIO 3aMBIKAHHMSI HE MOIYT OBITh BHIIIOJIHEHBI, JO/DKHA OBITH O0ecIeuecHa
MECTHAs CB3b, H3BECTHAA KAK JOMNOJIHHUTEILHOE BHIPABHUBAHHME MOTCHIIMAJIOB,

9TO MOXeET ObITh JOCTUTHYTO ITYTCM IIPUMCHCHUA JOIMOJHHUTCIABHBIX IIPOBOAHUKOB, JOIMOTHUTCIIBHBIX
KOHCTPYKTHBHBIX YaCTeil WM TOTO U APYIOro OMHOBPEMEHHO.

JononHnTeIbHOE BHIPABHHBAHHME ITOTCHIIHAJIOB MOXET BKJIIOUATh B C€0SI BCIO YCTAHOBKY, YaCTh YCTa-
HOBKM WJIH OTIEJIBHOES O00pYIOBAHHE,

CB3b METAJUTMYECKHX YACTEHM MOXET OBITh HEOOXOMHMMOM B OIIACHBIX MECTAX (HAIIPHMED, MECTA CKJIAIH-
POBaHHS TOPIOYETO) ISl YMEHBIICHHSI ONACHOCTH B3PHIBA.

14.8.2.2 JIonoMHUTENEHOE BHIPABHUBAHME TIOTEHIIHAJIOB JIOJDKHO COEIUHSTH:

- OTKPHITEIE IPOBOISAIINE YACTH, JOMYCKAIOIIME JBOMHOE IIPHUKOCHOBEHHUE, HATIPUMED KOXYXH 000py-
JIOBaHUA, OOLINBKM, OTKPBITEIE 000IOUKH KaGes;

- OTKPHBITHIE TPOBOIAIINE YACTH, TOIIYCKAIOLIHE TBOMHOE MPUKOCHOBEHHE, [T CTOPOHHHUX MPOBOAd-
LIHUX YaCTel, HAPUMED JIECTHHUII, POXOI0B,

14.8.2.3 ITnomanp monepevaHoro CeYeH s MPOBOIHHUKOB JOMOIHHTEIBHOTO BHIPABHUBAHHA MOTEHLIHAIOB
JIOJDKHA COOTBETCTBOBATH TPEOOBAHUSM MOAIYHKTOB &) WIH b), HO He MODKHA OBITh HUKE COOTBETCTBYIONIC-
TO 3HAUEHMS, YKa3aHHOTO B Tabymile 12,

a) [IpoBOmHWKN, COETMHSAIOUIME IBE OTKPHITHIE IIPOBOASIINE YACTH, JOJIKHBI HMETh IUIOLIAND MOIe-
PEYHOTO CEUEHUS HE MEHBIIIE TJIOINATH ITOMEPEYHOTO CEUSHUA MEHBILICTO 3AIMTHOIO MPOBOTHUKA, COSTUHEH-
HOTO C OTKPBITBIMH IIPOBOASIIIMMH YACTAMH.

Tab6nuua 12 — MuHIMaIbHAS THIOLIAID IOIEPEYHOTO CEUCHHS MMPOBOAHMKOB TOIIOIHNUTEILHOTO BEIPABHUBAHMSA

ITOTCHLUNAJTIOB
HoMuHATEHOS paboYee HATSKEHEE, MuyHMMaNbHAS IUIOWALb MOMEPEYHOrO CeueHMs, MM, MMPOBOIHUKA*
B MEXaHNYEeCKU 3alUULICHHOTO MEXaHHUYCCKH HE3ALIUILICHHOTO
0<U<1000 2,5 4,0
U>1000 10,0 10,0

* TInommany MOTIepeYHOTO CCUCHUS, OIIPSACICHHEIC B TAOMHLE, IPUMEHUMBI K MEITHBIM IIPOBOTHUKAM. Ecin
TMPUMEHSIOT APYTUe MPOBOISIINE MATCPUANLl, IUIOUIANb IONEPEUHOTO CCUCHMS MOMIKHA BRIOMPATHCS, MCXOOS M3
SKBUBAJICHTHON OOMYCTUMOMN TOKOBOM HArpy3KH.

b) IIpOBOOHUKH, COCAUHSIOLLUE HE3AUILIEHHBIC TPOBOASIINE YACTH ¢ IPYTUMH IMPOBOIAIIMMU YACTH -
MM, JOJDKHBI HMETh MUIOLIAAL MOMEPEYHOTO CEUCHUA HE MEHEE TTOIOBIHEI TIONIATU TIOTIEPEYHOro CeYeHUs
COOTBETCTBYIOIIETO 3aIITUTHOTO TIPOBOMHUKA.

14.8.2.4 Ecyiu BO3HMKAIOT COMHEHUST OTHOCUTENEHO 3(PheKTUBHOCTH TOMOIHUTEIBHOIO BEIPABHHBAHUA
MOTEHLMATOB, HEOOXOAUMO, YTOOBI MOTHOE COTIPOTUBICHNE MEXIY OTHOBPEMEHHO TOIMYCTUMBIMH OTKPBITHI-
MM NPOBOAALLIMMU YACTIMU U CTOPOHHUMH MPOBOIAILMMHU YACTSIMHU YIOBICTBOPSIIO CIEAYIOIIEMY YCIOBHIO

<U
Z< T

rae U — npenmoyaraeMoe HanpsckeHne MPUKOCHOBEHUS (CM. pasnen 8), B;
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I, — paGouuit TOK 3aLMTHOTO YCTPOICTBA, OOECIIEYMBAIONIMIA Pa3beIUHCHHE B TCUEHHE BPEMEHH, YKa-
3aHHOTO B Ta0nuue 7 wiu 8, A.

Ecau nononHuTeNsHOE BHIPABHUBAHHE MOTEHIMAJIOB YCTAHOBJIEHO MEXKIIY OTKPHITHIMH MPOBOISIIHMHU
Y4aCTAMHU 00OPYIOBAHUA, KOTOPOE COEAMHEHO C OTIEIEHBIMUA HCTOYHMKAMH TATAHHUS, YKa3aHHOE BHIIIE YCIIO-
BUE JOJDKHO BHIMOMHATHCA ISl KAXKAO0TO MCTOUHHKA TTATAHHS.

TTpu NpMMEHEHNH MJIABKUX MPEIOXPAHUTEIICH JOCTATOYHO BHITTOIHEHHS YCJIOBUS ISl HOPMUPOBAHHOTO
HanpskeHUA U; U U1 TOKa, 00eCeYyHBaIoLLIETO CpabaThiBAHKE IUIABKOTO MPEIOXPAHUTENS B IIPEACIax 5 C.

I'nasa IT1. 3AIITATA OT CBEPXTOKA 1 TOKA KOPOTKOI'O 3AMBIKAHHUA
BBoanas gacth

B 5T0¥i rmaBe U3MOXEHBI MUHUMAJTBHBIE TPEOOBAHUSA K 3alUTE OT CBEPXTOKA B CJIydac 3AIMUTHI OT
MEPerpy3Ku U 3alUThl OT KOPOTKOTO 3aMBIKAHUS, TIPH COBMECTHOM 3allIUTE OT MEPErpy3Ku M KOPOTKOTO
3aMBIKAHUA U MPU COIIACOBAHMM THX 33T C TIPOBOJHUKAMM U aIMIAPATAMI.

I'maBa pomomHser TpeOOBaHUA, PETTIAMEHTUPOBAHHBIC MEXIYHAPONHHIMH CTAHAAPTAMH CEpHH
M3BK 364, B uaCTH 3aLMTHI MPOBOTHHUKOB M 3JIEKTPHYECKUX YCTAHOBOK, B LEIAX O€30IIACHOCTH YCTAHOBOK H
OOCTY>XUBAIOLLIETO MEPCOHANA.

15 O6mue TpedoBaHusA

BieKTpUdecKue anmapaTsl U MPOBOAHUKH IO, HANPSKEHHUEM JOJDKHEI OBITh 3aIUINCHBI OJHHM HJIH
HECKOJIbKMMH YCTPOMCTBAMM IJISI ABTOMATHUECKOI'O OTKJIIOUCHHS MUTAHMS B CJIyJ4ae CBEPXTOKA, BBI3BAHHOTO
Teperpy3Koii (pasmen 17) wim KOpOTKUM 3aMBIKaHHeM (pasnen 18), KpomMe HCKIIIOUEHMIA, TIPEAyCMOTPEHHBIX
STHUMU pa3fnenamMu.

3amnmra OT meperpy30K U KOPOTKOTO 3aMbIKAHMSI TOJIKHA COOTBETCTBOBATH TpEOOBAHMSAM pa3snenia 19.

16 Buabl 3a0IMTHBIX YCTPOKCTB

3alMTHBIC YCTPOMCTBA TOKHBI BHIOUPATHCS, HCXOIS U3 CIICAYIOLETO.

16.1 YcrpoiicTea, o6ecneynBaonme OXHOBPEMEHHYIO 3AIMTY OT TOKOB NMEPErpy3KH U TOKOB KOPOTKOIO
3aMBIKAHWA,

BTH 3aIUTHEIE YCTPOICTBA JODKHEI COOTBETCTBOBATE HAMPSIKEHUIO CETH U GBITH CIIOCOOHBIMU OTKITIO-
qyaTb OIIpCJIC.TICHHI:Iﬁ CBCPXTOK, B T. Y. npenr[onaraeMblﬁ TOK KOPOTKOro 3aMblKaHHA B MCCTC YCTaHOBKH
YCTPOICTBA.

TakuMu 3aUMTHEIMU YCTPOHCTBAMHU MOTYT OBITH:

- ABTOMAaTHIECKUE BHIKTIOUATEITH;

- HEKOTOPBIE TUITHI TIPEIOXPAHUTENEH;

- ABTOMAaTUYCCKHEC BEIKTIOYATC/IN, 06’I>CLLI/IHCHHI>IC C MMPECOOXPAaHUTCIIAMMU.

ITpuMeHeHKe 3aIUTHOTO YCTPOICTBA, MMEIOLIETO Pa3PHIBHYIO MOIHOCTh MEHbLIE 3HAYEHHSI MPEANOJIa-
TaeMOro TOKa KOPOTKOTO 3aMBIKAHHS B MECTE YCTAHOBKH, TAKXKE OMYCKAETCS NMPH COOTBETCTBUM YCTPOICTBA
TpeGoBanuaM 18.3a), i).

IIpumeuanune— ConacoBaHNne XapaKTEPHUCTUK IPEIOXPAHUTEINEH ¢ MPOBOIHNKAMH HAXONUTCs Ha CTaluU
PacCMOTpPECHHUS.

16.2 YcrpoiicTea, 00ecneynBAIOIHE 3AIATY TOJLKO 0T TOKOB NEPEerpy3KH

DTH 3aIIUTHBIE YCTPOHMCTBA UMEIOT OOBYHO OOPAaTHOBPEMEHHYIO 3aLUUTHYIO XapaKTePHCTHKY, U UX
Ppa3pbIBHAsE MOITHOCTH HUZKE BCJIMYHUHEI IIPEOTTIONAraCMoro ToKka KOpoTkoro 3aMbIKaHHA.

16.3 YcrpoiicTsa, 00ecneynBanIe 3AMATY TOILKO 0T TOKOB KOPOTKOIO 3AMBIKAHMS

YcrporicTBa yCTaHABIMBAIOT B CIIydae, €CJM 3aLUTa OT Meperpy3Ku 00eCIeurBaeTCs IPyruMH CpeaCTBa-
MU WJIH OHA HE OTOBOPEHA B HACTOSALLEM MYyHKTE.

YcTpoiicTBa HOIKHBI COOTBETCTBOBATH ONMPEEIEHHOMY HAMPSIKEHUIO M OBITh CIOCOOHBIMH OTKITIOUUTH
OnpenesIeHHBIN JTI000M TOK KOPOTKOTO 3aMBIKAHUA, B T. 4. TPEATOIAaraeMblil TOK KOPOTKOTO 3aMBIKaHHS.

Takumu yCTpoiiCTBAMHM MOTYT OBITh:

- aBTOMATHYECKHE BHIKJTIOUATEIH;

- OIIPEAC/ICHHBIC TUTBHI MPCIOXPAHUTEIICH.
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17 ABTOMaTHYECKOE OTKIIOYCHHE — 3AaIIHTA OT CBEPXTOKA M3-3a Meperpysku

17.1 Ycaosua npuMeHeHns

a) [TpoBOAHMKM MO HANMPSKEHUEM

3ammTHBIC YCTPOICTBA HOJDKHBI BEIOMPATHCS TAKUM 00pa3oM, YTOOHBI JII000# TOK Meperpy3KH B MPOBOI-
HUKaX OTKJIIOYAJICS [0 TOTO, KaK OH BBI30OBET MOBHILICHUE TEMIEPATYPhl, HEMOMYCTUMOE IJIS U3OJISALIMH,
COCITMHEHHI, 3AKMMOB WM OKPYXXaIOLIEH Cpeabl MPOBOAHHKOB.

HckmoueHus U3 317oro TpeOOBaHM JaHBI B MOANMYHKTE b).

b) DnekTpoarmapaTbl

JI1o0ble aeKTpoanapaTsl, KOTOpbIE MOTYT BBI3BaTh CBEPXTOK IIPH TIEPErPy3Ke, JOIKHBI OBITh 0Gecne-
YEHBI 3aIUTHHIMHM YCTPOMCTBAMU OT NEPErpy30K AJi1 aBTOMATHYECKOTO OTKITIOUEHHA UX MUTAHHS.

PexoMeHmyeTca, YTOOBI 3aIMTHBIE YCTPOICTBA OT MEPETPY30K HE YCTAHABIMBAIUCH B LIEMIX MPOBOIHH-
KOB, TTHTAIOIIMX 2/IEKTPOANNaparhl, KOTOPbIe MPH HEMpeIHAMEPSHHOM OTKITIOYEHHH ITMTAHHUS MOTYT BBI3BATh
OMACHOCTH IJISI TIEPCOHANA, a TAKXKE MEXaHMYECKOTO WM SJIEKTPHIECKOTO 000pyaoBaHHs. Takue Ciydam MOTryT
BKJTIIOUATh B C€04 CICAYIOLLIUE CIIydan, HO HE OTPaHUYMBATLCSA HMH:

- TIeTM BO3GYKIeHUS VTSl ABUTATENeH MOCTOSHHOTO M MEPEMEHHOTO (CHHXPOHHBIX) TOKA,

- LEIY MTUTAHUA MOIbEMHBIX MATHUTOB;

- BTOPUYHBIE LI TPaHC(HOPMAaTOPOB TOKA;

- TIPOTUBOMOXAaPHbIE HACOCHI U ONPeeTeHHBIE YCTAHOBKU BONOOTIMBHBIX (IPEHAXKHBIX) HACOCOB;

- IOObEMHUKH;

- CHeLMAJIBHBIE TUIPABINYECKUE HACOCHI;

- IJIaBHEIC TIPUBOABI SKCKABATOPA;

- HEKOTOPHIe KOHBEIepHI;

- HEKOTOPHBIE LIETTH TOPMOKECHUSI;

- CHCTEMBI aBapUITHOTO OCBELICHUA H CHTHATH3ALIMH.

B HEKOTOPBIX AMEKTPOANNapaTaX MPAKTHIECKH HEBO3MOXHO YCTAHOBHTH YCTPOHCTBO 3aLLMTHI OT Mepe-
TPY30K. DTO KACAeTCs JBUTATENEl ¢ MEPHOMUUECKOI WITH LIMKITHYECKOM HATrpy3KOi.

3amra OT HePErpy30K MOXET OBITh OCYIIECTBIICHA MOCPEICTBOM OTPAHHYCHHS CBEPXTOKA 10 Ge30Mmac-
HOTO 3HAYCHUS U MPOIOJDKUTEIBHOCTH, HATIPUMEP 33 CIET OCOOCHHOCTEH MPOEKTHPOBAHMS.

) DeKTpUYECKUE annapaThl U MPOBOIHUKH O] HANPSKEHUEM

PaspemiaeTca uCnobp30BaHNE SMMHOTO 3aMMTHOTO YCTPOMCTBA OT MEPETPY3KH IS IBYX JICKTPHICCKHUX
anmaparoB M CBAI3AHHBIX C HUMU NMPOBOTHHUKOB LIETIH.

17.2 I1apaMeTpsl 3aIIMTHBIX YCTPOMCTE H NPOBOHHKOB

a) HoMiHaNIBHBIN TOK 3alUTHOTO YCTPOICTBA

HomuHanbHBIH TOK (/,) 3aLLIMTHOTO YCTPOWCTBA HE HOJIKCH MPEBBILIATH TOKOHECYIIYIO CIIOCOOHOCTD
MPOBOAHUKOB. B citydae, eciu yCTpoiCTBO perympyeMoe, HOMUHAJIBHBII TOK /, IPUHUMAIOT PABHBIM BHIO-
PaHHOMY TOKY YCTaBKH.

b) TpebGoBaHuA K aBTOMATUYECKUM BBIKJTIOUATEISIM JIOJDKHBI COOTBETCTBOBATH ICHCTBYIOIIMM CTAHIAP-
Tam.

¢) TpeGoBaHud L1 IPEIOXPAHUTENEH JOIKHBI COOTBETCTBOBATD ACHCTBYIOIIMM CTAHIAPTAM.

d) TpeGoBaHuda K yCTpOMCTBaM, MPUBOMMMBIM B JIEHCTBUE TEPMHUYECKH, TOJDKHBI COOTBETCTBOBATH
JIEHACTBYIOLIUM CTAHIAPTAM.

¢) 3aluTa napawiebHO COSTUHEHHBIX IPOBOAHUKOB.

Ecnu HeCKOIBEKO MPOBOTHUKOB COSAUHEHBI MAPAUICABHO, YTOOBI 00ECIIEUHTh MUTAHUE OJHOM YaCTH
3JIEKTPOOOOPYIOBAHNSA, U 3ALUULIECHB OHAM M TEM Xe 3aIMTHBIM YCTPOIMCTBOM, TOK JOJDKEH OpaThCs KaK
CyMMa JOMYCTUMBIX TOKOB B KaXIOM M3 3THX IMPOBOIHHUKOB.

BT0 yCmoBre MPUMEHUMO TOJIBKO, €CJIH IMPOBOIHUKH MMEIOT OMMHAKOBHIE DJIEKTPHUYECKHME XapaKTEPHC-
THKH (MaTepuay MPOBOTHUKA, METOM YCTAHOBKH, JUIMHY, TUIOIIAAb MOMEPEYHOrO CEUYCHHUST) H HE UMEIOT
HUKAKHX OTBETBJIEHUII TI0 XOLY MPOXOXICHUS TOKA.

910 TpeOOBaHNE HE UCKITIOYACT IIPUMEHEHHS KOJIBICBBIX LICTICH.

17.3 Pazmemenne 3aMTHLIX YCTPOMCTE OT NEPErpy3xu

a) DneKTpuYeCcKue anmapaTsl ¥ MPOBOIHHKH IO HAIIPSDKCHHEM

JI1000€e yCTpOHCTBO OT TiePEerpy3KH B COOTBETCTBHM ¢ 17.1 C), IpeIHA3HAYEHHOE IJIA 3aIHTH SJIEKTPH-
YECKMX aMIaparos, a TAKKE 3aLUUTHI IPUCOSTUHEHHBIX K HUM TIPOBOAHHKOB LEMH, TOKHO YCTaHABJIMBATh-
cs, KaK YKa3aHO B TMOAMYHKTE B) HACTOSIIETO IyHKTA.
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b) I1poBOAHUKM MOA HANPSIKEHUEM

YCTpoiicTBO 3aIMTHI OT TIEPETPY3KH JOJDKHO OBITh YCTAHOBICHO B TAKOM MECTE 3JIEKTPUIECKOM yCcTa-
HOBKH, B KOTOPOM JOIYCTUMAs TOKOHECYIIIASA CTIOCOOHOCTh YMEHEIIIAETCA BCJISICTBUE YMEHBLIEHUS TDIOLIAAN
TIONIEPEYHOTO CEYEHUS TIPOBOTHUKA WM BUIA MaTepHaia IPOBOTHUKA, TUIIA M30JISILIUU, METOIOB YCTAHOBKM,
KpOME CJIELYIOLLETO:

i) B ycnoBusix mo 17.1b);

ii) TIe 3aIUTHOE YCTPOHCTBO OT MEePeTPy3KH IJi MPOBOTHUKA C OOJBIIEH TOKOHECYIIEH CITIOCOOHOCTRIO
HaIEeXHO 3alllMIIaeT MPOBOTHUK C MEHBIIEN TOKOHECYIIEH CITOCOOHOCTHIO.

C Opyroii CTOpOHBI, YCTPOMCTBO 3aIMTHI OT MEPETPY3KH MOXKET OBITh YCTAHOBJIEHO B JII000i TOUKE IO
BCell mIHHE 3allMIIaeMOro MPOBOAHUKA MPU YCJIOBUM, UTO 4acTh MPOBOIHUKA MOCTE TOUKH, B KOTOPOW
HM3MEHIeTCA MOTIEPEUHOE CeUeHHE, MATEPHAT MPOBOIHMUKA, THI, H3OJSIIHUS, KOHCTPYKLIUS, METOL U MECTO
YCTaHOBKHM YAOBJETBOPAIOT OAHOMY U3 CJIEAYIOUINX YCIOBUIA:

iii) IPOBOMHWK 3aLUIAETCS OT KOPOTKOTO 3aMBIKAHUSA B COOTBETCTBUH C pa3aeiioM 18 u HeT OTBETBIIC-
HUI LEeTel Mo BceMy MPOBOAHUKY;

iv) IIMHA YaCTH MPOBOAHUKA HE TOJIKHA MPEBHILATE 3 M, U TI0 €TO IJTWHE HE JOJDKHO OBITH OTBETBIIC-
HUI, a MPOBOIHUK KOHCTPYUPYETCA TAKMM OOPa30M, YTOOBIL:

- CBECTH K MUHMMYMY OIaCHOCTh BO3HUKHOBEHUS MEPETPy3KH MTPOBOTHHUKA B PE3YJIETATe MOBPEXIE-
HUSA,

- OH He HAXOIWJICA BOIM3M JTIOOBIX BOCTUIAMEHSIOLMXCS MaTEPUAJIOB M HE MPEICTABISAET ONMACHOCTH VIS
00CITYy>KHBAIOLLIETO MEPCOHAJIA.

18 ABTOMaTHYECKOE OTKJII0OYEHHE — 3AIMUTA OT KOPOTKOTO 3aMbIKAHHSA

18.1 YcioBus npumMenenns

3almTHOE YCTPOMCTBO NO/DKHO 00SCIIeUMBATh OTKITIOUEHUE TOKA, KOTOPBI BOSHUK B PE3YJIBTATE KO-
POTKOTO 3aMBIKaHMA JMO0 B MTPOBOTHUKAX, TUOO B DJIEKTPUUECKUX aNNapaTax, KOTOPHIC MUTAIOTCA OT STOM
CHCTEMBI TTPOBOTHMUKOB, 0 TOTO, KAK TOT TOK BHI30BET Y(MPEKT OMACHBIX TEPMUIECKUX U MEXAaHMUYECKHUX
BO3IEHCTBUI, BOSHUKAIONINX B MPOBOTHUKAX, COSTHHEHUAX WIH JIEKTPUICCKUX amnaparax.

18.2 Onpenesienne NpeanoJaraeMbiX TOKOB KOPOTKOTO 3AMBIKAHNS

Toku KOpOTKOro 3aMBIKAHHSI MOTYT OBITh ONIPEACIICHBI:

- COOTBETCTBYIOLTHUM PaCUeTHBIM METOMIOM;

- TIOCPEICTBOM aHAJIU3a MOAEIM CETH;

- UBMCPCHUSAMH B YCTAHOBKC.

IIpumMmeuanue — Eum 3ammTHOS YCTPOMCTBO YCTAHOBJICHO B TOYKE IOTPEOMTEIISI 3JICKTPOIHCPIHH,
CBCIACHMS O IPESANIONAracMoOM TOKE KOPOTKOro 3aMbIKaHUSA B 3TOM TOUYKE MOTryT OBITH MOJYYCHBI OT paCHpCaCInTeIIsA
WJIV TIOJIydaTe/isi SHEPTHH.

18.3 TpeOoBanms K 32amATE OT KOPOTKOTO 3AMBIKAHNS

a) XapakTepUuCTUKH YCTPOICTB, 3alMINAIOIIMX OT KOPOTKOTO 3aMbIKAHUS

Kaxmoe 3anmTHOe YCTPOMCTBO JOKHO YIORICTBOPSATD CICAYIOLIMM YCIIOBHSIM:

i) IPY OTKJIIOYEHUM WJIM TIPEPBIBAHUM TOKA HYXHO YUUTHIBATH HANMPSDKEHUE CUCTEMBI M TIPEIonarae-
MBI TOK KOPOTKOTO 3aMBIKaHHSI B MECTE YCTAHOBKH.

Jlomyckaercs Goee HU3Kas pa3peIBHAS MOIHOCTH, €CJIH APYToe 3allliTHOE YCTPOMCTBO, HMEIOIee
HEOOXOIMMYIO Pa3pBIBHYIO MOIIHOCTB, YCTAHOBJIEHO CO CTOPOHBI MTUTAHUS; B 3TOM CJIy4ae XapaKTepUCTHKH
YCTPOWCTB IOJDKHBI OBITH COTJIACOBAHBI TAKMM O00pa30M, YTOOBI SHEPTHS, BHIIEISAIONIASACA HA YCTPOMCTBE CO
CTOPOHHI MUTAHUS, HE TIPEBHIIIANA TY, KOTOPYIO MOIJIM OBl BHIIEPXaTh 0€3 MOBPEXACHUS YCTPOICTBA Ha
CTOPOHE HArpy3KU M MPOBOIHUKH, 3AILMILAEMBIC STUMH YCTPOHCTBAMMU;

ii) BCE TOKHM, BBI3BAHHBIE KOPOTKMM 3aMBIKAHUEM, BOZHUKIIIUM B JIIOOOM TOUKE LEMHU, TOMKHBI OBITh
OTKJTIOYEHHI B TEYCHHE BPEMEHH, HE TIPEBHIIAIONIEM JOIMYCTHMOE (CM. TIOAMYHKT b), ii).

b) Temneparypa NMpOBOIHUKOB

i) CornacHo TpeGoBaHuaM ctanaapToB (TY) Ha MaTepua M30JISIITHHA TIPOBOIHHUKOB TEMIIEPATYpa, BO3-
HUKAOIAA B pe3yyIbTaTe MPOTEKAHUSA TOKA KOPOTKOTO 3aMBIKAHMS TPOXOJIKUTEIBHOCTRIO OT 0,2 1m0 5 ¢,
JIOJDXHA OBITH HE Donee:

160 °C — mia NnoMTMBUHWIXJIOPU/A;

200 °C — it pe3uHBI 0011ero Ha3HAYCHMS (HaTypaJibHAs PE3MHA WK OyTaIHeH-CTHPOJIbHBIH KayuyK,
TKaHU U OyMaru, MpOMHTAHHBIE JIAKOM;
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220 °C — mnst 6yTHIOBOI PE3HHBL;

250 °C — mis noAM3THIICHA C MONEPEYHBIMU CBSI3AMH MEXIY IIETSAMHU U STHICHIIPOIMICHOBOM PE3UHEL.

IIpu BEIGOpE HAKOHEYHUKOB MPOBOAHUKOB, MPUITASTHHBIX MATKUM WIH TBEPIBIM IIPUITOEM, CBAPEHHBIX
WJTH COSIUHEHHBIX MEXAHMUSCKHM O0XATHEM, CIEAYET YIUTHIBATE BIUSHUE TEMIEPATYPBI HA COCTOSIHUE KOH-
TAKTHBIX COSAMHEHHIA MPH TOKAX KOPOTKOI'O 3aMBIKAHMS. Tak, HampuMep, HEKOTOPBIE MIPUTTON Pa3MSTrdalOTCs
npu TemmepaType Hinke 180 °C 1 TeparoT MexaHMYECKYIO ITIPOYHOCTb.

ii) Ilpu anmabaTyecKoM HarpeBaHUM M UCXOIA U3 Hauboaee BEICOKOM HOMYCTUMOI TeMITepaTypEl ITpH
HOPMAaJIBHOM peXuMe PabOThl BpeMs, HEOOXOIUMOE IS ITOTyICHUS TIPEIeIbHOMN TeMIIEPaTyphl MO/, ACHCTBH-
€M TOKa KOPOTKOIO 3aMBIKAHMS, MOXET OBITh IMTPUOIIKEHHO ONPEASISHO IO (hopMyrte

A |
J—_kTy

rae ¢t — BpeMA4, C;
A — TUIOIIAMb TTOTIEPEYHOTO CEUCHUS, MM?;
I — neiicTyIolnee 3HAYEHHE TOKA KOPOTKOTO 3aMBIKAHMS, MPOTEKAIOIETO Yepe3 IUIOLIANE ITOMEPEUHOTO
CEYEHUSI, OTIPEACTIAEMOE KaK CPETHEKBAIPATIHOE 3HAUCHUE, A;
k =115 — ni1a MemHBIX MPOBOAHUKOB C U30JIALIMEN U3 TOMBUHWIXJIOPUIA;
k =135 — w1 MEIHBIX MPOBOIHUKOB, M30JIMPOBAHHEIX JIOOBIM MAaTEPHAIOM, MEPEUMCICHHBIM B IO -
nyHkTax b), i), MCK/II0Yasd NONMBUHWIXJIOPUL,.

18.4 MonTax yCTPOMCTB 3AIMTHI 0T KOPOTKOIQ 3AMBLIKAHUSA

a) YCTpoiicTBO 3alIUTH OT KOPOTKOTO 3aMBIKAHUS JOJIKHO OBITh YCTAHOBJICHO B MECTE, IIE YMEHBIIIC-
HH¢ TDIONIANM TOTIEPEYHOTO CEUeHHS TTPOBOIHUKA WIH KaKHe-T100 Apyriue U3MEHEHUS BEI3BIBAIOT KOPPEKTH-
POBKY XapakTepHMCTHK, COIJIaCHO TpeGopaHusaM 18.3a), KpoMe MpenyCMOTPEHHBIX B TIOOIYHKTE b).

b) YcTpoiicTBa 3aMTH OT KOPOTKOTO 3aMBIKAHUSA MOTYT HE YCTAHABIMUBATHCS B TAKOM MECTE, €CIU
OMHOBPEMEHHO BHITIOTHSIOTCS CISAYIOIINE YCIOBUS,

i) 3aIMTHOE YCTPOMCTBO HA CTOPOHE MUTAHUA B MECTE, TIE€ BO3HUKAIOT U3MEHEHHA, JOIKHO UMETh
TaKyI0 pa0oUyIO XapaKTePUCTHKY, KOTOPas TMO3BOJIAET 3aIIMILATH MPOBOIHMK MO BCEH AJIMHE, PACTIONIOXKEH -
HOI1 Ha CTOPOHE HATPY3KH, OT KOPOTKOTO 3aMBIKAHHS B COOTBETCTBHM C TpeOoBaHHIMH 18.3b), ii);

ii) IMHA MPOBOIHUKA C IUIOIIANKIO TIOTIEPEYHOTO CEUEHHS .Sy, MONKIIOYEHHOTO K HAarpy3Ke, ¢ U3Me-
HEHHEM TOMEePEYHOIo CEUSHUS HE JOJDKHA MPEBLIATE 3HAYCHUS, yCTAHOBJIEHHOTO IMarpaMMoi, H300paKeH-
HoOl1 Ha pucyHKe 15.

¢) YCTpoiicTBA 3AIIMTE OT KOPOTKOTO 3aMBIKAHUSA MOTYT HE YCTAHABIMBATHCS:

- NP UCIIOIb30BAHUH MPOBOIHUKOB, JJIMHA KOTOPHIX HE MPEBHILNACT 3 M, YCTOMYHMBBIX K KOPOTKOMY
3aMBIKAHUIO;

- B KOHKPETHBIX U3MEPUTEIbHBIX LICTISIX;

- B LIEMSAX, KOTOPBIE B C/Iyyae HEMPEABHIACHHOTO OTKIIOUYCHUS TMMTAHMUSA, MOTYT BHI3BATh OMACHOCTH
noBpexaeHus (cM. 17.1b).

M g Ly(S1) B
A@” °
v
C
MB = L, — MakcuMaJibHasl JUTMHA TMPOBOTHHKA C TUIOINANBIO MOICPEYHOTO CEYEHMS .5), 3alIMINEHHOTO OT

KOPOTKOTO 3aMBIKAHHUS 3al[UTHBIM YCTPONCTBOM, YCTAHOBJIICHHBIM B TOUKEe M,

MC = [, — MakcHMMaJibHas [TMHA TIPOBOJHHMKA C TJIOIAABIO MOMEPESUYHOTO CEUEHUS .Sy, 3AlUMIICHHOTO OT
KOPOTKOTO 3aMBIKaHWsl 3al[UTHBIM YCTPOMCTBOM, YCTAHORJIICHHBIM B TOYKEe M.

MakcuManbHas TMHA IPOBOAHMKA TUIOINAABIO TTOMEPEUYHOTO CEUCHHS ,S), 3ALIULIEHHOTO OT KOPOTKOTO 3aMbl-
KaHMs YCTPOICTBOM, YCTAHOBJIICHHBIM B TOuke M, mpeactarineHa npsimoin OV.

IMMpumeuvyanue — Jymusl L) 1 Ly 0OMXHBI OBITH ONPEACIICHBI COOTBETCTBYIOLINMHU CPEACTBAMH C YIETOM
HaTIPIXEHUsA CUCTCMBI, CONPOTHRICHUSI MCTOMHHKA, MMApaMETPOB MPOBOMHUKA M 3alMTHOTO YCTPOICTBA.
PucyHok 15 — JluarpaMMa ONpeAcHCHUs UTMHBI TIPOBOTHHWKA Ha CTOPOHE HArpy3KM B Pe3y/IbTaTe YMCHBIICHMS

TUTOIIATH €TO TIOTICPSIHOTO CCUCHUS
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19 CornacoBande 3aIATHI OT NEPErpy3KH M KOPOTKOIO 3aMbIKAHHSA

19.1 3ammTa NOCPEACTBOM OZMOTO YCTPOHCTBA

Ecau 3alMTHOE YCTPOMCTBO OT MEPETPY3KH B COOTBETCTBHM C TPEOOBAHUAMM 17.2 MMEET pa3pHIBHYIO
MOIIHOCTD OTKJIIOUEHHS, PABHYIO HJTH OOJIBINYIO Pa3pHIBHOM MOIIHOCTH MPEATIONIaraeMOro TOKa KOPOTKOTO
3aMBIKAHHUS B MECTE €r0 YCTAHOBKH, TO OHA TAKXKE 3alIMINACT TMPOBOAHUK HA CTOPOHE HATPY3KH B 3TOM TOUKE
OT KOPOTKOrO 3aMbIKaHus. JlaHHOE YCTPOMCTBO YCTAaHABIIMBAIOT, KaK ykazaHo B 17.3a) u 18.4a).

19.2 3ammTa OTIC/IbHBIMEA YCTPORCTBAME

TpeGoBaHua pa3aenoB 17 v 18 MpUMEHSIOT COOTBETCTBEHHO K YCTPOMCTBAM 3aLLUTHI OT NMEPETPY3KH H
KOPOTKOTO 3aMBIKAHHSI.

XapakTepHUCTHKH YCTPOWCTB IOJDKHBI OBITH COT/IACOBAHBI TAK, YTOOBI SHEPTHS TOKA KOPOTKOTO 3aMBIKA-
HHS, KOTOPask MPOXOIMT Yepe3 YCTPOMCTBO 3alIUTH OT KOPOTKOTO 3aMBIKAHUS, HE TIPEBbILLIAJIA 3HAYECHHE,
KOTOPOE MOXET BBIIEPXKATH 6€3 TIOBPEXACHHIT YCTPOICTBO 3aIIUTEI OT MEPETPY3KH.

20 OrpannyeHHe CBEPXTOKA MOCPECTBOM H3MEHEHHS XAPAKTEPHCTHK MHTAHUS HIIH
HATPYy3Kd

20.1 Orpannyenne MyTeM BLIGOPA THIIA HATPY3KHM

ITpoBOTHUKM, MUTAIOIINE TONIBKO TIOCTOSTHHO MPHCOCAMHEHHBIC aNMIaPaThl, JOJDKHBI OBITh 3alMIICHBI
OT TOKA MEePETPY3KH, €CITH aNMApaThl He MOTPEOISIOT TOK, MPEBHIIIAIOIIII TOKOHECYIYIO MOIITHOCTH TIPOBOJI-
HHUKOB Y €CJIM BBITONMHSAETCA TpeOoBanue 17.3b), i).

20.2 OrpannyeHne nyTeM BoIO0PA THIA HCTOYHHKA

3ammra OT TOKa Meperpy3ku U KOPOTKOTO 3aMBIKaHHS 00ECTICUMBACTCS B C/Iy4ae, €CJIU MPOBOJHUKH
MUTAIOTCS OT UCTOUHHUKA, TAIOIIETO TOK, He TMPESBHIIAIONIHIT TOKOHECYIIYIO MOIITHOCTH TIPOBOHUKOB (HATIPH-
Mep, HEKOTOPHIE THITBI 3BOHKOBBIX TPAHC(HOPMATOPOB, CBAPOYHBIX TPAHCHOPMATOPOB, TEPMODJICKTPUIESCKHX
TeHEPATOPHEIX YCTAHOBOK ).

Tnasa IV. BBIBOP 3AIITUTHBIX YCTPOUCTB U SAIIMATHBIX CUCTEM
BBoanas yacth

B Hacrosmei rase npuBeneHbl (GakTOphl, KOTOPHIE CACAYET YIUTHBATE MPH BHIOOPE 3AIMTHHIX YCT-
POCTB ¥ CHCTEM 3AIIUTHI B COOTBETCTBUH C TPEOOBAHUSMH, MPEIbABISCMBIMU K YCTAHOBKAM TIEPEMEHHOTO
ToKa (cM. miaBy I1) M ycTaHOBKaM MEPEMEHHOTO U MOCTOSTHHOTO ToKa (cM. miasy I1T).

B rnase comepxaTtcsa KpMTEpUHM, KOTOPBIM TOJDKHBI YAOBJICTBOPSTH YCTPONCTBA 3aLUTHI:

a) OT TOKOB KOPOTKOTO 3aMBIKaHHSI HA TPOBOAAX U O0OPYIOBaHUH;

b) ot meperpy3ku Ha MPOBOAAX U OOOPYIOBAHUM;

C) OT KOCBEHHOT'O MPUKOCHOBEHUS
M MPHUBEICHBI MPUMEPH YCTPOICTB M (MJTH) MEP, KOTOPHIE CIEAYET MCIOIB30BaTh ST O0ECTICUEHMS DTHX
3aumT. [IpuBeneHs Takke MpeanUCcaHus, KacaliolMecs XapakKTePUCTHK HEKOTOPHIX YCTPOICTB 3alUTHL.

21 OcHoBHBIE TpeOOBaHHA

21.1 TInaBskue BCTABKH

PekoMeHmyeTcs npeaycMaTpuBaTh CPEACTBA HICHTH(OUKAIMM CMEHHBIX JICMEHTOB, YTOOBI MOXHO OBbLIO
3aMEHUTH X DJIEMEHTAMH, HMEIOLITUMH TO XK€ CaMOE HOMHUHAJIFHOE HANPSKEHUE H SKBHBAJICHTHBIC aMITEpCe-
KYHJTHBIC XapaKTePUCTHKH.

KoncTpykimeit nperoxpaHuTesNieii ¢ MIaBKUMHM BCTABKaMM, YCTAHOBJICHHBIX B pa0OYMX 30HAX, TOJIKHA
OBITh HCKJTIOUYEHA BO3MOXHOCTH CITYJaiHOM 3aMEHBI OTHOTO CMEHHOTO 2JIEMEHTA Ha IPYToii ¢ 60jiee BRICOKHM
HOMMHAIIBHBIM TOKOM.

ITnaBkue npenoxpaHuTenu s uenei HanpsokeHueM 10 1000 B, koTophle yCTaHaBIMBAIOT B pabOUHX
30HAX, JOJDKHBI HMETh TAKYIO KOHCTPYKIIHIO, YTOOH IUIABKAsE BCTABKA MOIJIA 3AMEHATHCS NPH HAXOAAIIEMCSA
TIOIl HANPSDKEHUEM AepKaTelie IPSIOXPAHUTEIS ¢ MCKITIOYEHHEM BO3MOXHOCTH MOPAKEHUS IEKTPHUECKHM
TOKOM.
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21.2 ABTOMATHYECKHE BHK/II0YATEIH

ABTOMAaTHYECKHE BBHIKITIOUATE]IM U CBA3aHHBIE ¢ HUMH M3MEPHUTEIBHBIC YCTPOMCTBA JOKHB UMETD
CPEICTBA 33IJaHKS BHIOPAHHOM YCTaBKH HJIM KaTHOPOBKH.

BHIKTIOUATETH C DIEMEHTAMH 3allIMTEL, HCTIO/Ib3YyEMbIE B paGOUMX 30HAX, JOJDKHEI pa3pabaThiBaThCA U
YCTAaHABIMBATBECH TAK, YTOOBI HENMb39 ObUIO M3MEHHUTD YCTABKY H KATMOPOBKY 03 MCITONB30BAHMS KJTIOUa WIIH
CNICHMATTEHOTO HHCTPYMEHTA.

21.3 Pa6oune XapakTepaCTHRH

Ecmi omHOBpeMEHHO HCTIONB3YIOT H3MEPUTENbHBIE H OTKITIOUAIOIIUE YCTPOMCTBA, CICAYET VYUTHIBATD
KOMOMHHUPOBAHUE XapaKTEPUCTUK BCEX YCTPOMCTB, HANMpUMEP o011iee BpeMs X cpadaThiBaHMsI.

22 IIponenypa Bbibopa

22.1 Buifop cucTeM 3aUMThI

Ha pucynke 16 nmokasaHa npouenypa BHOOpa YCTPOMCTBA WIH OJI0KA YCTPOMCTB M (M) MPOLECAYD
H3MECPECHHM, HEOOXOMMMBIX JJIST 00eCIeYeHUA 3AIMUTHI, MPCANMHUCAHHON IS KAXKIOrO JIEMEHTA CXCMBI MJTH
YCTaHOBKHU. J1Jig 3a1LUTHI HECKOJIBKHX CXeM MOXHO MCIONB30BaTh OTHO YCTPOMCTBO, €CJIM OHO COOTBETCTBYET
TpeOOBAHUAM KaXKIOM U3 HUX.

22.2 BriGop yCTPOICTB 321IMTBI 0T KOPOTKHX 3AMBIKAHMI

ITpu BEIGOpE IJIaBKHUX BCTABOK M BBIKJIIOUATENEH C SIEMEHTAMM 3all[UTHI, 4 TAKXE BCIIOMOTATEbHBIX
YCTPOICTB CIEAYyeT YUIMTHIBATD, YTO:

a) UX XapaKTePUCTHKHU TOJDKHEI OTBEUATh TPEOOBaHUAM pasnena 18;

b) OHM HOJKHEI OTKJIIOYATH 3AlMIIAEMYIO CXeMY 3a BpEMS, He MpeBHIIA0IICe YKa3aHHOe B 18.3 mia
OXMIAEMOTO MUHUMAJIBHOTO KOPOTKOTO 3aMBIKAHHWS.

IIpuMeuyaHune — OXKuIaeMblii MUTHUMAJIbHBIM TOK KOPOTKOTO 3aMbIKAHHSI PABEH TOKY KOPOTKOTO 3aMbI-
KaHMS B TOUKe, HamOOIblIe YIAIEHHOM OT YCTPOMCTBA 3allMTHI.

22.3 Bpi0op ycTpoiicTBA 3aIMTLI OT MEPETPY30K

22.3.1 CornacoBanue 00OPYIOBaHUSA M YCTPOWMCTB 3aLLUTHL

XapakTepUCTUKH YCTPOICTBA 3aIlIUTHI JOJCKHEBI BHIOMPATHCS B 3aBUCUMOCTH OT MOLIHOCTH TTHTA€MOTO
000pPYIOBAHHS U TAKHMX €TO MePETPy30UYHBIX XapaKTEPUCTHK, KaK LIMKIIMUeCKasd Harpy3ka U nMycK (0COOEeHHO
€CJIH TIYCK 9aCTO TIOBTOPSAETCS I COMPOBOXIACTCS OOMBIINMUI Harpy3KaMHu).

22.3.2 CornacoBaHue TIPOBOIOB M YCTPOICTB 3aIUTH B HU3KOBOJIBTHBIX YCTAHOBKAX

Pabouas xapakTepucTHKa YCTPORCTBA 3alIMTHI IIMHOMPOBOAA OT MEPETPy30K JOJIKHA YIOBJIETBOPATH
YCIIOBHSIM:

a)l,<I,<I,;
b) I, <1451,
rae I, — HOMIHAIBHBIN TOK YCTPOICTBA 3aIlIUTHI, A;
I, — pabounii TOK CXEMBEI, A;
1, — MOTyCTUIMBII1 TOK TPOBOIOB, A,

IIpuMeuanue — a9 peryUPyeMbIX 3alUUTHBIX YCTPOMCTB HOMUHAJIBHBIN TOK SIBJIACTCS BBIOpAHHOM
HOMVHQIBHON YCTaBKOHN TOKa,;

I, — 10K, obecnieunBatouiii 3¢hGeKTHBHYIO pabOTy YCTPOMCTBA 3aLLUMTHI, HA NPAKTHKE [, paBeH:

- paboueMy TOKY 32 HOPMHPYEMOE BpeMS ISl aBTOMAaTUHIECKHUX BBIK/IIOYATENCH;

- TOKY IDIABJICHUS 32 HOPMUPYEMOE BPeMs IJISI MPECAOXPAHUTENICH C IVIABKMMH BCTaBKaMM THTa gl*;

0,9 Toka ImIaBNeHHs 3a YCIOBHOE BpeMs JJTA IPETOXPAHUTENCH ¢ TUTABKO#M BCTaBKOM THma gll*.

lMMpuMevaHnus

1 KosdpduureHr 0,9 yunthiBaeT BIMSAHNE Pa3iNyund B YCIOBHAX UCIBITAHNA MEXIY ILTABKMMHM BCTaBKamu gl u
gll, Tak kak BcTaBKH gll HCHBITHIBAIOT HA MCMBITATE/IbHOM CTCHAC OOIICTIPUHATOTO o0paslia ¢ JIyYIlUMH YCIIOBUAMU
OXJTIAaXOCHWA.

2 3awmra, OTOBOPEHHAS B 9TOM IYHKTE, He O0ECIIEUMBACT B HEKOTOPLIX CIyYasX MOJHYIO 3alUTY, HanpuMep

OT TPOIOIIKUTEBHOTO CBEPXTOKA MEHBIICTO, YeM [, M He BCETHA SKOHOMHYCCKH BhIromHa. [103TOMy npy mpoeKkTupo-
BaHMM IIPSIAIIONIATAIOT, YTO C/Ia0ble Ieperpy3kKH GONbIIOI MPONOIKHATSIILHOCTH MPOUCXOIAT HE YacTo.

* CM. MEXAyHapOOHble CTaHIApTH cepu MOK 269.
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HAYAJIO BbIBOPA

{

—

o

Buibparb YCTPOMCTBO (@) 3aLUUTHI OT KOPOTKUX 3amblkaHUn
Kpurtepuu: paspen 18 u nyHkr 2.22
YcTpoicTBa: NnnaBkue BCTaBKWN, pasbeAuHUTEeNN ¢ COOTBET-
CTBYIOLLWMMW YCTPORCTBAMMU 3ALUUTHI
NMpumeyaHune ~ B oTaenbHLIX CNyYanx 3awuTa oT
KOPOTKMX 3aMbiKaHuit HeoGnaaTtenbHa (cm. 184 b, 184 ¢
n20.2)

¥

MpoeepuTh, 06ecneunBaeT nNu yCTPOUCTBO (@) 3aLnThI OT
KOPOTKOrO 3aMblKaHWs TaloKe 3aWuTy OT Neperpysok
Kpurepuu: nyHkrel 17.2, 22.3

Mpumeyanne — B oTaenbHbIX cnyyasx 3awmra ot
neperpyaku HeobssarenbHa (cM. 17.1 b)

OA HET

BeibpaTtb gononHuTensHoe (Hbie) YCTPOACTBO () 3atmThi
OT neperpysok

KpuTtepuun: nyrkTol 17.2, 17.3 1 22.3 -
YCTpoWCTBa YyCTPONCTBA 3aLUUThl OT TOKa Neperpysku,
Hanpumep, TeNNOBbie

Buibpatk Apyrue ycTpoicTsa
WK yCcTaBky (u)

S —

y

MpoBepuUTb, BbINONHEHb! Ny TPe6oBaHUA 3aLNTbl OT KOCBEH-
HOro0 NPUKOCHOBEHWUA
Kputepuu: cm. Tabnuuy 13

JA HET
Yy
BeiGpaTh gononHutensHoe (Hble) YCTPoicTBa (0) U (unn) .
Mepbl ANA 3aWNATb! OT KOCBEHHOTO NPUKOCHOBEHUA | < »| Beibpats Apyrue yctpoiictea |
Kputepuu: cm. Tabnuuy 13 Unu ycTasky (1)

Ycrpoiictea: no 22.4

i y

MpoBepuTb, NpeANNCaHbl MY OTANUUTENbHBIE NPU3HAKK 3aLLWTDI
na coobpaxeHuit 6eaonacHoOCTU

DA ] HET

MpoBepuTb, 06GecneyeHsbl M OTNUYNTENbHBIE NPU3HAKKA YCTPONCTB
3awuTbl MeXay co60oit n Apyrumn yCTpOWCTBaMu ANK 3alUThl
APYruX 3NeMeHTOB CXEMbI UMW YCTaHOBKM

Kputepuu: no pasgeny 23

OA HET

* * Bui6paTb Apyrue ycTpolictea
YHOBHETBOPRET wnu ycTaBKy (VI) »

PucyHok 16 — BriGop yCTpOMCTB 3alINTH (KPUTEPUH BHIOOPA, TPUMEPHI UCMONb3YEMEIX YCTPOICTB
3AIIUTHI)
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22.4 BuiGop ycTpoiicTEA 32IMTHI OT KOCBEHHOTO NPAKOCHOBEHHA
3alMTHBIE XapaKTEPUCTHKH YCTPOICTB 3AIUMTHI OT KOCBEHHOTO NMPHKOCHOBEHHS TOJDKHBI COOTBETCTBO-
BaTh TpeGOBAHUAM TAGIMUEL 13, B 3aBHCHMOCTH OT BHAA SHEPTOCHCTEMBI (CM. PHCYHOK 16).

Ta6nwma 13 — CBogHag Tabauua KpUTEPUEB 3alUUTH OT KOCBEHHOTO MPUKOCHOBEHMS, a TAKXKE MCIOMb3YEMBbIX
IJIsI 3TOTO YCTPOMCTB M MEp

BI/I,Z[ SHECPTOCUCTEMBI KpI/ITepl/Iﬂ Bo3MoxXHEIE YCTpoﬂCTBa WJIH MeEpbl 3alHUThI
N Pazmen 10 a) TInaBkue mpegoxpaHHUTENH.
b) ABTOMaTHUYeCKHe BBIKJIIOUATeNH, cpabaThiBalolilie OT CBEPX-
TOKa.

¢) ABTOMaTHYECKME BBIKJIIOYATENN, CcpadaThiBalOWINE OT TOKA

HYJIEBO# TOC/ICAOBATEIbHOCTH.
IMMpuMmevanue — [Ipn 06beAMHEHNN HYJIEBOTO M 3AlLIMT-
HOTO MPOBOAHUKOB MCTOIb30BaHNE aBTOMAaTHYECKHX BBIKJIIO-
yaTteneil, cpabaTbiBalOIINX OT TOKA HYJICBOI MOCIENOBATEIb-
HOCTH, He gomnyckaercs (cM. 10.7).

d) JononHutenbHOe BHIPABHUBAHHE MOTEHILHANIOB™

TT Paznen 11 a) TInaBkue mpegoxpaHHUTENH.

b) ABTOMaTHUYeCKHe BHIKJIOMATeM, CpabaThiBalOlINe OT CBEPX-
TOKa.

C) ABTOMAaTHYECKME BBIKJIIOUATENM, CpabaThiBalOLINE OT TOKA
HYJIEBOH MOCICIOBATCILHOCTH.

d) ABTOMaTHYeCKHE BBIKITIOUATENH, cpabaTbiBalolie OT Hamps-
XEHMS MOBpeXIeHHUs st cucteM 1o 1000 B Bkiiou.

¢) JIonoMHUTEeNbHOS BHIPABHUBAHNE TOTCHIIMANOB*

1T Pazmen 12 1) TlepBoe moBpeXACHNE (OXNIACMOE HAIIPSIXEHUE TIPUKOCHO-
BeHMs1 MeHee M paBHoe Up ).

a) YCTpoHCTBO KOHTPONA M3OMSLIMU.

b) Pene HampsxeHHs HYJIEBOH MOCIECIOBATELHOCTH.

¢) Pene Toka HymeBoOi MOC/IEIOBATENHLHOCTH

2) TlepBoe moBpeXaeHNe (OXNIaeMoe HANPsXKCHNE TPUKOCHO-
BeHus1 Oonee Uy).

a) ABTOMaTHYECKUE BBHIKIIOYATENN ¢ KOHTPOJIEM M3OMSLINU.
b) ABTOMaTHYCCKHE BBIKIIOUATENMH, CpabaThiBaOIINE OT HAIIPS-
KEHHUsI HYJICBOM IOCACIOBATCIBHOCTH.

¢) ABromMaTHUYECKME BBIKJIIOYATENN, CPabdaTHIBAIOIINE OT TOKA
HYJIEBOM MIOCACAOBATEILHOCTH.

d) JomomHuTEeIbHOE BbipaBHUBaHHE MOTCHLHUATOB®.

3) Tlocmenyromme MOBpeXICHHS

a) TInaBkue mpeaoXpaHUTENH.

b) ABTOMaTMUYeCKHE BHIKIIOYATENH, CpabaThHBAaOIINC OT
CBEPXTOKA.

¢) ABromMaTHUYeCKHE BBIKJIIOYATENN, CPabdaTHIBAIOUINE OT TOKA
HYJIEBOM MIOCACAOBATEIBHOCTH.

d) JdonomHuTensHOE BHIpaBHUBaHUE MOTCHUUANOB*

* JIONOJIHUTE/ILHOEC BHIPABHHBAHUE TOTCHIHAJIOB MOXET IMPHUMEHATbCS, KAK MHHHMYM, TOJILKO BMECTE C
OJHUM U3 ICPCIHUCIICHHBIX 3aIUTHBIX YCTPOMCTB.

23 OrmuATe/IbHbIC MPH3HAKH YCTPOHCTB 3aMMATHI

3alMUTHBIC XapaKTePUCTHKH YCTPONCTB 3aLUMTHI JOJDKHEI OBITh TAKUMH, UTOOBI:

a) cpabaThiBaJIO TOJBKO 3ALIUTHOE YCTPOICTBO, BHIPA0OTAHHOE TOJBKO ISl OMHON HEUCTPABHOCTH B
LICTIH;

b) B mpolecc OTKIIOUEHHUA BOBICKAIOCh MUHMMAJILHOE YHCIO SJIEMEHTOB CUCTEMEI TUTAHUSI, HEOOXO0-
JMMOE JIS1 HAIEXKHOTO YCTPAaHEHUS HETIONMAAKH.
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IMPUIOXEHHE A
(CTIPaBOYHOE)

Bridop ko3 dumuenta K 119 pacueTa MEHIMAJILHOM TUTONIA/IA IONEPETHOTO CEYEHIS 3AIMMTHBIX
npopomnukoB (cM. 14.6.2.2 a)

A.1 Buioop kodpdummenta K

OpUEHTHPOBOUHEIC 3HAYCHUST KoadbduimenTa k mo 14.6.2.2a) BeiOMpaiorT no Tadaume A.l B 3aBHCHMOCTH OT
MaTEPHAIA MPOBOTHWKA, HAYATBHON M KOHEYHOUN TEMIICPATYPHI.

KonmyecTBeHHbIC 3HAUEHUS HAYAJIBHBIX TEMIIEPATyp MPHUBEICHBI COOTBETCTBEHHO B pasmenax A.2 m A.3.

IIpumMeyuaHue — 3HaueHue KoadduimeHTa k cornacHo Tabnuie A.l mosyyeHsl 110 NMPUBEICHHOW HUXE
dopmyne, KOTOpasi MOXKET TaKKe MIPUMEHSITLCS TIPY pacyeTe 3HAYCHUS k IJIs1 IPYTHUX HAYAJTbHBIX U KOHEUYHBIX TEMIIC-
patyp.

JJ1si TpOBOMHUKOB M3 MEIH

k= ‘/116000 1g[%j§§:] ,

TSl IPOBOTHUKOB 13 AIIOMIHUS

k= \/49000 I [%] i

rae Ty — HavyajJbHas TeMmIepatypa NpoBOAHUKa, “C;
T, — KoHeyHasl TeMIlepaTypa NpoBogHuKa, “C.
(bopmyna misi TPOBOMHWKOB M3 CTAJIM HA CTAIUM PaCCMOTPEHUSA),

Tadonuua Al — PekoMeHmyembie 3HaUeHUs KO3 dUIIMEHTA k Tl pacueTa MUHUMAJIbHOHN TTOIIANH TIOTIEPEYHOTO
CEUEHMS 3alIUTHBIX ITPOBOTHUKORB

HauvanbHas Temnepaty-| KoHeunas Temmepary- 3HaveHue Kk 1Sl IPOBOJHUKOB M3
pa T}, °C pa T, °C
MeIu ATIOMUHHS cTanu

150 145 94 55
160 149 97 58
200 165 107 60

20 220 171 112
250 180 117 70
300 195 126
500 235 150
150 131 85
160 136 87
200 152 99

40 220 160 105
250 170 110
300 183 119
500 223 145

70 160 114 75 85
150 105 68

75 160 111 72
200 131 85

85 125 81
220 133 87

90 130 85
250 142 93

125 123 80
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A.2 Havanbuas TeMnepaTypa

PexoMeHayeMas crenyiomas HayajIbHas TeMreparypa usonauuu (7).

a) 3alUMTHLIM NPOBOAHUK HE PACTONOXKEH PSIoM ¢ (hasHBIM MPOBOTHUKOM — TIPEAIIoNaracMasi MaKCHMaTbHas
TeMIIepaTypa oKpyxalomieit cpeani (20, 40 °CuT. 1.).

b) 3alIMTHBI POBOMHMUK PACTIONOXKEH PAAOM C (PA3HLIM MPOBOIHUKOM — HAYANLHYIO TEMIICpaTypy 3allluT-
HOTO MPOBOOHKKA BRIOMpPAIOT 1O Taouue A.Il coOTBEeTCTBEHHO THITY U30sIuH ($Ha3HOTO IPOBOIHUKA.

Tab6nauua AIl — PekoMeHIyeMEble HAaYaIbHBIC M KOHCUHbIE TEMIIEPATyPhl JUTA U30JSIIINY 3aIIATHBIX TIPOBOAHUKORB

WsonsaumonHwii MaTepuan GasHoTo HavanpHaa temmepaty- Koneunas Temneparypa™ T, “C
MPOBOJHUKA pa* 1T,, °C cyuait A cnywaii B
IomrBrHAIXTOPHT 75 150 160
Pesnna o6iero HazHaYeHHUS
IIponutaHHasi 1aKOM TKaHb U Oy- 200 200
Mara 85
Byrunosas pesvHa 220
IoausTuneH ¢ monepeYHBIMY CBsI-
39MY MEXIY LEeTIMHU 90 250 250
DTUNCH-TIPONIICHOBAs] Pe3NHA
CuimKaTHas pe3mHa 125
* He peKOMEHIOYIOTCA I IIUTEILHON paGoOThI.
** 3HaueHWd KOHCYHOW TEMIIEPaTyphbl, MPUMEHSIOT IS Ciiydas A, ¢CTHM 3aIIUTHBI NPOBOTHUK SIBIISICTCS
KUIOM MW 3KpaHOM Kabensi, mis cmyvyas B, eciy 3alIWMTHBIA NPOBOIHUK SBASIETCS OOIIMBKON MM OpoHei
Kabens WK Kak-mnbo Mo APYyroMy KOHTAKTHPYIOT ¢ KabereM.

A.3 Koneunas Temmeparypa

PexoMeHnyemasa cremyiolnasi KOHeUHas Temneparypa usomauun (7).

a) 3alINTHBIM NPOBOIHMK SABISICTCS XWJIOM MM SKpPaHOM Kabenmsi — KOHEUYHYIO TeMIepaTtypy mid ciyvas A
BeIOMpatoT 1o Tadmuue A.Il cornacHo Tuny u3oasuuy ¢a3HbIX IPOBOTHHKOB.

b) 3alUMTHEI! MPOBOTHUK HE ABIACTCA XWJIOM WM SKpaHOM Kabesns, HO sIBJsieTCS OOLIMBKON WM OpoHeit
Kabemda WM Kak-aubo Mo IpyroMy KOHTaKTHPYeET ¢ ¢a3sHLIMH ITPOBOAHMKAM — KOHEUHYIO TeMIlepaTypy s ciyvasi
B Br1GupaloT 1o Tabmuiie A.II COOTBETCTBEHHO THITY M30JI1KK (HA3HBIX MPOBOTHUKOB.

¢) 3aluTHBIN NPOBOTHUK HE M30MMPOBAH M HEe IIpHKacaeTcsl K MaTepuaty, KOTOpblit MOXeT ObITh TOBPEXAECH
P MaKCHMJIbHOM TeMIiepaTtype, .

i) DOCTYIEeH K OGO3PEHHUIO M HAXOOHUTCSA B OTPAaHUYCHHOM TPOCTPAHCTBE:

500 °C — 111 MEIHBIX U CTATbHBIX TIPOBOTHUKOB,

300 °C — wis1 aMmIOMITHUEBBIX IPOBOTHUKOB;

il) HEIOCTYIIEH K 0003peHUI0 M HAXOMUTCS B HOPMAaJBbHBIX yCIoBUAX — 200 °C 1151 BceX NMpOBOAALIMX MaTepHa-
JIOB;

iii) HEIOCTYIIEH K 0603PEHMIO M HAXOANTCS B YCIOBHAX MOBBIIICHHOMN TTOXapHO# omacHocTH — 150 °C gy Bcex
MPOBOIAIINX MaTepUATOB.

IMPUITOXEHHUE B
(cipaBOYHOE)

Onmcanne HEKOTOPHIX YCTPOMCTR 3aITATH M HX NPAMEHEHNe

B.1 A3meprreibhbie TpanchopMaTops

TpancdopMaTOpsl HANIPSDKECHHS WJIM TOKA MOTYT HCIIONTb30BAThCA TSI YMCHBIOIEHUS aMILIMTYIbl HATIPSIKCHUI
HJTA TOKA, TIOAABACMbIX Ha YCTPOMCTBA 3aIMTHI, MM B KAYSCTBE pa3ae/IMTEILHLIX TpaHchopMaTopoB. TpaHchopmaTo-
PHI CHICAYET BHIOMpaTbh TaK, YTOOBI MX XapaKTCPUCTHKH COTJIACOBHIBAIMCH M COUYCTANUCH C XapaKTEPHCTUKAMHM YCT-
POWCTB 3alINTHI.

B.2 VYerpoiicrsa 3ammThl ¢ HCNOJb30BAHHEM TOKA HYJIEBO# NMOCHEA0BATEILHOCTH

YcrpoiicTBa 00HApYyXWBalOT HAMM4KME AedekTa M3OMALMH 3AIMMIIAEMOT0 YYaCTHHKA LIEMU IIyTEM H3MEPEHMS
TOKA YTCYKH, OCTATOYHOTO TOKA WJIM TOKA HYJCBOIi IMOCICAOBATECIBHOCTH.
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VeTpoiicTBa 3aIUTEL HA TOKE HYJIEBOHM IOCIETOBATEIPHOCTH MOTYT MCITONB30BAThCS BO BCEX SHEPTOCHCTEMAX,
3a UCKMoYeHreM sHeprocucteM TN, y KOTOPBHIX HyJIeBble ITPOBOTHMKN KOMOWHHMPYIOT C 3alUUTHLIMH.

B.3 YcrpolicTa 3aIMThl HA HANPSDKEHMH HYJEBOH MOCIEAOBATEIBHOCTH

VeTpoiicTBa 00HAPYXKMBAIOT HATHINC AchEKTa M3OMAINNY 3aIMUINACMOT0 YJaCTHHKA Leny MyTeM H3MEpeHUs
CMEIIEHNS CHMMETPUY BEKTOPOB HAIPSKCHUS MUTAHVA OTHOCHTEIHHO HOPMAJIBLHOTO COCTOAHHS WIM HaNpsKeHMs
HYJICBOH IOCASIOBATCILHOCTH, 3allUTa OT noTepu ¢asbl P MHOTO(A3ZHOM THMTAHHUM TAKXKE MOXET MOTpeGOBaTh
TIPUMEHECHHE TAKNX YCTPOUCTB.

YcTpoiicTBa MCHONB3YIOT B OCHOBHOM B 3HeprocucteMe IT. Hamuume ogHOro ycTpoiicTBa JOCTAaTOYHO, YTOOBI
OOHAPYXKUTDH JeDEKTHI 3a3eMICHNA B KaKoH-HMOyIb M3 YacTeil ycTaHOBKM IT, B KOTOpO#M BCE 3/IEMEHTH COEAMHEHDI
HEMOCPEICTBCHHO MEXIy co00i 6e3 TpaHchopMaTopa, KOHIEHCATOPAa WM CONMPOTHBICHMS.

B.4 YcrpoiicTBa 3aIIHTDI, YyBCTBHTEJbHLIC K HANPSIKEHHIO NOBPEKACHHSA

YcerpoiicTBa 00HAPYKMBAIOT HAIIPSIKCHIE MEXITY TOKOIPOBOMSIIMMH YaCTAMH ¥ HC3aBHCHMbBIM 3a3eMJIMTENIEM,
COOTBETCTBYIOLIMM OOpPa3oM OTAEASIEMBIM OT TJIABHOTO 3a3¢MJIMTENA. 3alIATHOES YCTPOMCTBO, YUYBCTBUTENbHOE K Ha-
NPSKEHMIO TIOBPEXICHMS, IPUMEHSIOT TOJIBKO B KOPOTKUX MAJIOMOIITHBIX OTBETRICHUAX TT cHcTeM ¢ Majioit eMKOo-
CTBIO CETH OTHOCHTEJIbHO 3eMJIHM U HampsikeHreM Hike 1000 B, rme He MOTYT ObITh JOCTATHYTHI YAOBJICTBOPUTEIIBHBIC
VCITOBHUSI 3a3¢MJICHMUS.

B.5 KoMOHHHpPOBAHHBIC YCTPOHCTBA 3AIMATHI HA TOKAX W HANPSDKCHASX HYJEBOH NMOCHEAOBATEIBHOCTH

YceTpoiicTBa, MCTIONB3YIOIINE KOMOMHAIINIO METOIOB OOHAPYXXCHUS HATIPSDKCHUA HYJICBOM IOCIEN0BaTEIbHOC-
TH M TOKA HYJICBOI IOCICHOBATEIbHOCTH, MOTYT OBITb IIPUMEHEHBI B JIOOBIX SHEPrOCUCTEMax IJisi ONpencIeHHs
HAIpPaBIeHN TOKA YTEUKH OT TOYKY M3MepeHms. Takue ycTpoicTBa MOTYT OOHApYXHBATh M JIOKAJIM30BATh NMEepeMellia-
IOUIMECS YTEUYKH U TIPH HEOOXOMMMOCTH PA3IMUUTDh YTEUKH Ha 3¢MITIO VJIM TIEPEXOMHBIC TPOIECCH B 3HEPTOCHCTEME.

B.6 YcrpolicTBa KOHTPOISA H30JIAUHHA

VeTpoiicTBa MOCTOSHHO M3MEPSAIOT M KOHTPOINPYIOT CONPOTUBICHUC N30MSIITAN B HE3a3¢ MIICHHBIX SHEPTOCHC-
TeMax.

IIpu BEHIGOPE ONTUMAILHOTO YCTPOMCTBA KOHTPOJISA M3OMSIINH CICAYCT YUHTBIBATD, YTO HCKOTOPHIC YCTpOHCTBa
3QIIUTE MOTYT CUTHATHU3NPOBATD O MOBPSKIACHUSIX B HATPY3KE, MATACMOM Yepe3 BHIIIPSIMHUTEIM WIN TUPUCTOPBI, B TO
BpeMs Kak ApYrue He MOTYT.

IIpuMeuanue — V3MepUTCIbHBIC CXEMBI HECKOJBKHAX YCTPOMCTB KOHTPOJSA H3OJAIMN HE JAOJDKHbBI
TTOOKTIOYATHCA MAPAUICIBHO (YTO MOXET MMETh MECTO, HANPHMEP, €CJIM MCTOUYHWKY THTAHUS CBA3aHBI MCXIY CO-
6011)

B.7 Incranmmonnbie pene

JIMCTaHIIMOHHBIC pefie CACayeT NMPUMEHSATh B HEKOTOPLIX CAYYasX I 3alUMThl CHCTEMBbI Mepegaud 3Hepruu
BBICOKOTO HAIPSIKCHMS OT TTOBPEXISHMN N30T TOMLKO (ha3HbIX TPOBOXHMKOB WM OT MOBPEXACHUI Mexay dha3oit
¥ 3eMJIEH.

CpaBHYBasg TOK TTOBPEXKICHUS W HANPSIKCHUE B TOUKE YCTAHOBKM, pejie U3MEPSET PacCTOSTHHE OO TOYKH TO-
BpEXIEHUS.

COOTBEeTCTBYIOIIMI BHIOOP YCTABKM M BPEMEHH CpabaTbiBaHUs peie TO3BOJMSIET OMeHb OLICTPO YCTPAHUTD MO-
BPEXIEHNS B YKa3aHHOM YaCTH YCTAHOBKHM, a TaKXe 00eCrevnBaTh Pe3ePBHYIO 3alLMTY.

B.8 /Inddepenmpaimnan 3ammra

JuddepeHmansHas 3aUTH OOHAPYXHBACT MOBPEXICHNE, CpaBHUBasg NHGOPMALIMIO, TIOJMYICHHYIO OT TpaHC-
dbopMaTopoB TOKa, PaCIOJOXCHHBIX Ha KaXIOM KOHIIE 3aLMIUEHHON YacTH YCTAHOBKH.

IpenmymecTBamu ycrpoiictB g epeHINATbHON 3alUNThl ABIAIOTCA:

a) BBICOKasi YyBCTBUTCIILHOCTD;

b) MrHOBCHHOE OOHApyXEHHE TOBPEKICHUS;

C) pa3srpaHNYCHHEC 3AIMMIICHHON 30HBI OT APYTHX YacTeil SHEPrOCUCTEMEI.

CucreMa He IyBCTBUTEIIbHA K TTOBPSXKACHHIO BHE 3alLIHU1LAEMOI 30HBI.

B.9 YcrpoiicTea 3amATH OT CBEPXTOKA

YcTpoiicTBa NCTIONB3YIOT ISl N3MEPSHHSA W 3alIMTHl CXeM M 00OpYZOBaHHWSA OT HarpeBa, BO3HUKAIOLIETO B pe-
3yNbTaTe CBEPXTOKOB MAJIOM M IUTMTEILHOMN MPOTOIKUTENILHOCTH. DTO MOTYT ObITh OTHO- M IBYHAITPABACHHBIEC YCTPOTi-
CTBa MPSIMOTO M HEMPSAMOTO ACHCTBHS.

TpaTuIIHOHHBIC YCTPOMCTBA 3alllHTEI OT CBEPXTOKA BKJIIOYAIOT B Ce0s:

a) TIPEHOXPaHUTEIH;

b) MarHWTHBIC BBIKJTIOUATC/IA WM aBTOMATHUYECKHE BBIKIIOYATENH;

C) TCPMHYCCKHIE ABTOMATHYCCKUC BBIKITIOUATSIN WIH TEPEeKIIovaTet;

d) MarHuTHBIC M (WJIM) TEpMOpeEne, cpabaThiBalolle OT TpaHCHOPMATOPOB TOKA;

€) TOJYNPOBOAHUKOBEIC pefie, cpabaTeIBalomue OT TpaHCHOpMaToOpoB TOKa,

f) TOKOOrpaHMYMBAIONINE PEAKTOPLIL

YcTpoiicTBa 110 MOMIYHKTaM a) — €) OOBIMHO MCHOMB3YIOT AJIS1 3alUHUThI OT CBEPXTOKOB MaJION MPOAOJIKITE/Nb-
HOCTH, a YCTPOMCTBA TIO MOANMYHKTaM ¢) — f) — U 3allUThl OT CBEPXTOKOB GONBIION NMPOTOIIKUTCIILHOCTH.
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NHP®OPMAIIMOHHBIE TAHHDBIE

Howmep rnaBel, paszigena, B KOTODHIX,
MpHBEIeHA CChLIKA

O603HaYEHNE COOTBETCTBYIOLLETO
MEXIYHAPOIHOTO CTAaHIApTa

O6o3Hauenne oreuecteeHHoro HT/, Ha
KOTOPBIH JaHAa CChUIKA

I'masa 1, pasmen 2
I'nmaBa 1, pasmen 4

MBK 815—86
M3K 529—-89

I'OCT 9920—389
I'OCT 14254—96
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