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Mpeancnosue

1MNO0ATrOTOB/EH N BHECEH TexHun4yeckum KOMUTETOM No ctaHgapTu3aumm TK 403 «B3pbiBo3sa-
LW MLLEHHOE U PYJHUYHOE 31eKTpoobopyjoBaHMe™

2 YTBEPX/JEH W BBEJIEH B IENCTBWE MocTaHoBneHnem FoccTaHgapTa Poccun oT 16 wions
1992 r. Ne 720

3 HacToswmii cTaHAapT NOArOTOB/EH METOAOM NPAMOro NMPUMEHEHUS MeXAyHapoAHoro cTaHgapta M3K
621-2—87 «3neKTpuyeckne yCTaHOBKM ANA OTKPbLITBIX NAOLWAA0K NPU TAXENbIX YCNOBUAX 3KCNayaTauum
(BKMHOYasA OTKPbITblE FOPHbIE pa3paboTKy 1 Kapbepbl). YacTb 2. O6wwme TpeboBaHNA™ C 4ONONHUTENbHBIMY
Tpe60BaHNAMU OTpaXKAOLWMMU NOTPEBHOCTN HAPOAHOMO X03aCTBa

4 BBEJEH BIEPBbIE

5 MEPEN3OAHUE

HacTosL i CTaHAapT He MOXET GbiTb MOAHOCTLIO WM YaCTUYHO BOCMPOM3BEAEH, TUPAXKMPOBAH U
pacnpocTpaHeH B KauecTBe 0puLMaNbLHOTO U3gaHus 6e3 paspeweHns MocctaHgapTa Poccun
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Mpynna E02

FOCYOLAPCTBEHHbIN CTAHAAPT POCCUNCKOWM SELEPALUMN

SNIEKTPOYCTAHOBKW AHA OTKPbITbIX M/TOWALOK
MPUN TAXENbBIX YCNOBUAX SKCMNNYATALNN (BKITHOYAA
OTKPbITbIE TOPHBIE PABPABEOTKIU 1 KAPLEPBI) FTOCT P

YacTb 2 50020.2-92
O6wue TpeboBaHMA K TawwuTe
(M3K 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

[ata BeemeHns 1993—01—01

NABA 1. BALLULUTA OT HEMOCPEACTBEHHOI O NMPNKOCHOBEHWA
(BALLLUTA OT MOPAXEHWA 3NIEKTPUUYECKUM TOKOM MNPV HOPMAJIbHOW PABOTE)

BBogHaa 4actb

B HacTosL el rnase npmBefeHbl Tpe6oBaHNA K 3aLunTe OT HEMOCPEACTBEHHOI0 MPUKOCHOBEHNA 415 BCEX
3/1eKTPOYCTaHOBOK HanpshkeHnem fo 1000 B Bkntou. n eB. 1000 B. Tpe6oBaHMA K 31eKTPOyCTaHOBKaM Hanps-
XeHnem o 1000 B BKMOY. B3ATbl, B OCHOBHOM, U3 cTaHAapToB cepun MIK 364 ang cnydyaes, KOrga oHu
NpUemMembI.

[lononHeHus, yunTbiBaroLme NoTpe6HOCTM HAPOAHOMO X03A/CTBA, B TEKCTE HACTOALLEN rNasbl Bblgene-
Hbl KYPCUBOM.

1 O6uwme TpeboBaHMA

Mepbl 3aWnUTbl OT HEMOCPeCTBEHHOIO NMPUKOCHOBEHUSA, KpOMe onucaHHbIX B 1.1, [O/KHBI 6bITb
obecneyeHbl B COOTBETCTBMM C TpeboBaHMAMM pasgena 6 U 0AHOTo M3 pasfenos 2—4 unu 5.

1.1 VckntoyeHmns n3 obwmx TpeboBaHuii

a) OrpaHnyeHve HanpsXeHns

3awmnTy OT HEeNOCpPeACTBEHHOrO MPUKOCHOBEHMSA cUMTalOT 06eCMeYeHHON Npu NPUMEHEHUN Manoro
HanpsHXeHWs, KOTOPOE YCTaHOBNEHO HACTOALMM U APYTUMUN LeACTBYOWMMN rOCYAapCTBEUHBIMU CTaHAapTa-
MK,

b) OrpaHuyeHne paspaga sHepruu

HacTagum paccmMoTpeHus.

c) Hynesble pa6oune v 3aliMTHbIE MPOBOAHNKN

3awWmnTy OT HENOCPEACTBEHHOIO MPUKOCHOBEHUSA 411 HY/NEBbIX Paboynx W 3alUTHbLIX MPOBOAHUKOB
CYMTAIOT 06ECMEeYEeHHO, ecn Takne NPOBOLHWUKN YCTaHaBNNBAIOT B COOTBETCTBMMN C TPE6OBAHUAMM, NXI0-
XeHHbiMn B 8.1, 10.5. 111 n 12.2.

2 MonHas 3aWuTa Npy NOMOLLM OrpaxkAeHU UIH 060104eK

Orpa»(,quma 1M 060104KN npeaHasHayeHbl AnA npeaoTepalleHna HenoCPeaCTBEHHOI0O KOHTaKTa nep-
COHana Unn XuUBOTHbLIX C YaCTAMN 3NEKTPOYCTaHOBKU, HaXoAAWMMUCA NOA HaNPAXKEHNEM.

W3paHure odrumanbHoe
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MWHUManbHbIe 3NEKTPUYECKNE BO3AYLLIHbIE PACCTOAHUA MEXAY HEN30NMPOBAHHBIMW NPOBOAHWNKAMU U
MeX[y TaKUMW NPOBOAHWUKAMMW U 3a3eM/IEHHBIMK YacTaMK (HanpumMep, orpaxaeHnamu n 060104KaMu) npu-
BefleHbl B Tabnuuax 1u 2. YkasaHHble B TabnuLax paccTosHUSA He AOMKHbI MPUMEHATLCS 4N18 aneKTpoannapa-
Typbl 3N1EKTPUYHECKNX MOHT&XHbIX CXEM, MPOMBbILLNEHHbIX arperaToB UK YCTaHOBOK, KOTOPble COOTBETCTBY-
0T TPe60BaHNAM LpYTrnX CTaH4APTOB.

Ta6nuuya! —PacCTOsHUA MeX[y HEeM30/IMPOBaHHbLIMU NPOBOAHMKAMM, a TaKKe NPOBOAHMKAMM U 333eM/IEH-
HBIMU YaCTAMM, HaXOAALWMMUCS BHYTPW MOMELLEHUI

MakcumanbHoe [AeiicTBytoLee 1 3 6 10 20 0 45 60 Mo
3HayYeHne HOMUHa/IbHOro paboye-
ro HanpsxeHus, kB

MwuunumanbHble pacctosuua 40 65 0 15 215 325 520 700 1100
L1 yCTaHOBOK MPW YC/I0BUW Mnepe-
HanpsXKeHWin, MM

MWuHMMasnbHbIe paccTosfHUA 40 60 70 0 «0 270 380 520 950
[N YCTAHOBOK, 3alUMLLEHHbIX OT
nepeHanpsHXKeHUin unn nofcoeam-
HEHHbIX K Kabenam, MM

Tabnwu L a 2 — PaccTosiHuA Mexay Hen3onmposaHHbIMW NPOBOAHMKaMW, a TakKXe NPOBOAHMKaMW U 3a3eM/1eH-
HbIMW 4aCTAMU, HaXoAAWWMUCA BHE rlOMeIJJ,EHVIVI

MakcuManbHoe ACICTBYHOLLICC 10 20 30 45 60 no 150 220
3HaYeHne HOMUHAIbHOTO paboue-
ro HanpsbkeHus, kB

MWHU ManbHble paccTos Nus 150 215 325 520 700 1100 1550 2200
419 YCTaHOBOK Npw YCroBWy nepe-
HanpsHKeHNUs, MM

MWuHUManbHble paccToAHUA 150 160 270 380 520 950 1350 1850
4715 YCTaHOBOK, 3alUMLLEHHbIX OF
nepeHanpsKeHUid Uan nopcoeam-
HEHHbIX K Kabensam, Mm

B tabnuuyax 1v 2 npuHMMaloT BO BHUMAHWE, YTO HaMNpPsAXKEeHNEe CETU MOXET OTK/MOHATLCA A0 20 % oT
HOMWHaNbHOIO paboyero HanpsHKeHns.

Tabnuupbl MOTyT 6bITb NCMONL30BaHbI ANS ONpejeneHns PacCTOAHNIA MeXAy NPOBOAHUKAMU U 3eMneli B
aHeprocuctemax TN uamn I'T ¢ yueTom HanpshkeHUs mexay ¢hasoii u semneil.

Mpwn onpegeneHnn MUHUMaNbHbIX paCCTOHHI/IVI He NMpUHNMaKT BO BHUMaHUE TaKune q)aKTOpr, KakK

ONVHY NYTW YTEUKM, Pa3NNYHbIe YPOBHU HANPSKEHWUIA 0HOTO NopsAKa, COXKHbIE OKPYXKatoLLne YCioBUs
uT. A

OnuHa nyTu yTeukun Mexay npoBOAHUKaMM, MPONOXKEHHbIMU B NMOMEBbLIX YCNOBUAX, W 3a3eMIEHHbIMN
yacTAMM, TaKMMU Kak Gapbepbl W 060104KM, JOMKHA ObiTb HE MeHee yKa3aHHOl B Tabnuue 3, ¢ y4eTom
0XWAAEMO CTENEHN 3arpA3HEHNS.

OnvHa nyTn yTeykun, npusefeHHas B Ta6nmu.e 3, fO/MKHa YMHOXaTbCA Ha OTHOLUEHME NINHENHOro

HamNpPSXXeHNN K HANPSHKeHUD Mexay gasoit n 3emneit ( BCUCTeMe Tpex(asHOoro Toka) B Ciyvasax, KOT/a:
a) Mcnonb3ywT cuctemy IT;
b) mexay hazamum nomewatoT N30MATOPLI, HaNpUMep Pa3oBble pasgennTenu.
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Ta6nuya 3—COoOTHOLIEHNE MeXIY CTEMeHbIO 3arpsi3HEHUs W A/IMHOMN MyTU yTeuKM

CreneHb  3arpsasHeHn OcHonuble XapaKTepucTuku YpenoHas [/IMHA MYTU yTeukn. Mm/KB. He
(cm. npumeyanns 1—3) HeHee (CM. NpuMeYaHuu 4—6)
| 3arpsasHeHne OTCYTCTBYET UM VMEIOTCA 16
Nerkas TONbKO CyxXune 1 HenpoBoadLLe BUbI 3ar-

PA3HEHWS. 3arpsi3HeHNe HC MMEET HUKa-
KO BAMSAHWA

n VIMeeTcs TONIbKO HeNpoBOAsLLIEe 3arpss- 20
CpepHsas HeHve. OfiHaKO MOXET UMETb MECTO Bpe-
MeHHasi NPOBOAMMOCTb, 06YC/OB/IEHHas
CKOMJIEHNEM 3arpa3HeHNit

i VIMeroTCs MPOBOZAALLME UMK CYXMe, a TaK- 25
CunbHas XKe HenpoBOAALLMe 3arpA3HeHMs, CTaBs-
LLIVie NPOBOAALLIMMI B pe3y/ibTaTe WX CKOM-
neHus
v ViveeTcsd NoCTOAHHAA MNPOBOAVMMOCT, 3
OyeHb cubHas co3faBaeMas MPOBOAALLEN Mbibio, LOX-

[emM uUnu cHerom

MpumeyaHunsa

1 MpuBefeHHasA KnaccupmKaLms XapakTepuCcTVK 3arpsa3HEHNS HC MOXET 0XBaTUTbL BCHO 06/1aCTb BO3MOXHbIX
3arpasHeHuiA. MoXeT BOSHUKHYTb HEOOXOAMMOCTb B YBE/IMUYEHUMN L/IMHBI MYTH YTEUKM M3-32 0CO60H0 BMa 3arpssHe-
HUWiA. B TakoM cnydae creflyeT NMpMHUMaTh BO BHYMaHWe W3MEHEHWS CTEMeHei 3arps3HeHWst B 3aBMCUMMOCTW OT
Ce30Ha 1 0COBbIX KNMMATUYECKMX YCNOBUIA.

2 Bo Bcex cnyyasx, 3a UCK/YEHNEM CTEMEHN 3arpsisHeHNs 1, ClefyeT yuMTbiBaTb BO3MOXHOCTb KOHAEHCA-
LMK BObI, UCTOYHMKAMW KOTOPOIA MOTYT ObITb:

a) Temneparypa NOBEPXHOCTU M30MIALMN, CHUKAIOLASACA HIDKE TOUYKM POChbl OKPY>KAKOLLErO BO3AYXa;

b) MMrpoCKOMUYECKas Mblfb U COMEBbIE 3arPA3HEHMS, Bbi3blBAtOLLMeE BbiNafeHve Biaru npu OTHOCUTENbHO
HW3KOW BNXKHOCTMU.

3 WcTouHnKOM MpoBOAsLLE NbIIN MOXET ObITb OKpYXKatoLas cpeda (Hanpumep, obbiBaemble 1 06pabaThl-
BaeMble MOPOAbI) WM MbINCOGPA30BAHUC MOXET MPOUCXOAUTL BHYTPY 060A0YKM (Hanmpumep, Mbilb OT YrofibHbIX
VN METANINYECKMX LLETOK).

4 3HayeHus1, NpUBEAEHHbIE B Tabnuue, OblIM NOMyYeHbl HA OCHOBAHUW Pe3y/bTaToOB WCMbITaHUIA U301ATO-
poB 13 06bI4HOLO (hapdhopa 1 cTekna. Mpu BbIGope N30N19TOPOB HEOOX0AMMO pyKoBoacTBoBaTbCsl TOCT 9920.

5 [na 4AVHBI NYTW YTEYKWM MPUMEHSIOT JOMYCKM, YCTaHOA3CHHBIC COOTBETCTBYIOLMMM CTaHAapTaMu.

6 Hanps>keHve COOTBETCTBYET Hanmbo/ee BbICOKOMY IMHEAHOMY HanpsKEHUIO 41 faHHOr0 060pyf0BaHNS.

2.1 3awmTa OT HENocpPeaCTBEHHONO MPUKOCHOBEHMS K YACTAM, HAXOAALLMMCS NoJ, HarpshKeHeM

Bce yacTu, HaxofsLMeca Nof HanpsxXxeHNeM, A0/MKHbI 6bITb 3aKPbITbl 060/104KaAMU UMW OFpaXKaeHns-
MK. 06ecneymBaloLLUMK 3aLLMTY COrnacHo Tabanue 4.

2.2 MpOYHOCTb H YCTONYMBOCTb OFPaXKAEHWNIA 1 060/104HKM

OrpaxaeHns 1 060104KN JOMKHbI KPENUTbCA HEMOABUXKHO.

C y4yeToM TUNa, pa3MepoB 1 PacnonoXeHns OHU AOMKHbI UMETb OCTATOYHYIO YCTONYMBOCTb (MPOY-
HOCTb) M NPOAO/HKUTENBHOCTb CPOKa CNYXObl, 4UTOOLI MPOTUBOCTOATL AehopMaLm Npu yaapax, KoTopble
MOTyT BOSHWKHYTb NPW HOpPMarnbHOW paboTe.

2.3 locTyn KycTaHOBKe

Ecnm Heo6Xx04MMO MepemMecTUTb OrpaxAeHns, OTKPbITb 060/104KN MU BbIHYTb YacTW 3TUX 060104eK
(nBeEpwW, pambl, KPbIWKK, MOKW U T. A.), TO 3TO AO/IXKHO 6bITb CLeNaH0 B COOTBETCTBMU C Tpe6OBaHUAMY
0AHOTO N3 CneayroLWwmx NyHKTOB.

a) CneynanbHble KNOUYN UNU UHCTPYMEHTbI

Mpu nepeaBMXeHNN, OTKPbIBAHUU 1 NepeMeLLeHNY OrpaxaeHnin nam Yacteil 060104eK cnegyeTt npume-
HATb KNKOY UM UHCTPYMEHT.

b) BnokupyoLee ycTpoicTeo
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Ta6nuyas4—MuHUMaTbHAA  3alUMTA OT HErnoCPeSCTBEHHOTO MPUKOCHOBEHWSI C  3N1EKTPOOBOPYAOBAHMEM,
HaxoAsLLMMCS 1Of, HaNpsXKEHWEM, NPU MOMOLLM OTPaXKAEHWA N 060104eK (MPUMEHSIIOT TOIKO K YacTsM, Haxo-
AALWMMCS 104 HaMPsHKEHMeM)

Awvana3oH Hanps-
XeHus nepeMeHHO-

3akpblTas 30Ha NPOSICHEHUSA

30Ha NpoBefleHNs 3NeKTPoTeXHUYec-
3NeKTPOTEXHUYECKUX paboT

Pa6ouas 30Ha

npesenax JocaraemocTu
pyKoi

YacTtnyHasa 3awmnt 1P2X
BHe NpeaenoB gocsrae-

[0CAraemMocTn pyKoi

YacTnyHas 3awumTa 1P1X BHe HOHbI
[0CAraeMocTy PyKoii

ro Toka. B kux paGor
50<(/s1000 MonHasa 3awwuta IP2X YactuuHas 3awmTa IP1X*, 3awnTbl IPOX Her,
nnn 1P4X gna nerkogo- com t/s660 B wnv ecnm yactv nog, ecnm (&660 B.
CTYMHBIX BEPXHUX MOBEP-  Pa3IMYHLIM HaMpsHXKeHVeM, JoCTyn  YacTuuHas 3awuta IPIX*, ecnu
XHOCTell OrpaXfeHuii K KOTOPbIM HC MOXET* BbITb 06ecne- (/>660 B um ecim vacTu, Haxo-
1 06onoYeK. STONPU-  YeH OAHOBPEMEHHO, PACMONOXeHbl AALLMEC MO pasnMyHbIX! Ha-
MEHMMO K TeM 4acTaM B mpedenax focsraemoctu. lMofHas NpsKeHWeM, JOCTYN K KOTOpbIM
o6onoyek, KoTopble siB- 3awmra IP2X, ecnn (/>660 B. uim He MOXET 6bITb 06ecreyeH oa-
NAKTCA HCNONBWXKHbLI-  IP4X, ecnn (/>660 Bans nerkogoc- HOBPEMEHHO. PacroioXeHbl B
MU« TYMHBIX Hapy>HbIX MOBEPXHOCTEN npedenax AOCAraeMocTu pyKoii
WM Neperopofok, Wan 060MoYex.
"910 MPUMEHUMO 0COBEHHO K TeM
4acTaM, KOTOpble MOTYT CAYXWUTb B
KayecTBe HEMofBWKHOI MOBEPXHO-
ctm
*/>1000 MonHaa 3awmra IPSX B [MonHas 3awmta IP5X B npegenax YacTtuuHas sawwta IP1X*

MOCTW pyKOi

U — HOMWHa/IbHOE JINHEHOE HanpsiKeHWe YCTaHOBKM.

* [Ins 30H 3NEKTPUYECKOrO AECTBMA M ANS 3aKPbITbIX 30H 3N1EKTPUYECKOr0 AeiCTBMA 3awmTy Tuna IP1X
[OCTUraloT MyTeM BbIHOCA YaCTel, HAXOAALLMXCA MOJ, HanNpshXeHWEeM, 3a Npedenbl [OCAraeMoCcTy Uau nyTeM Beefe-
HUSA NPENSTCTBUWIA, HANMPUMEP NOCPEACTBOM 3aLLUMTHbLIX OrpaxkaeHUi nnm 06onoyek (pasgensl 4 u 5).

** TpMMeHEeHNEe HaNoMbHbIX LUTENCEbHBIX PO3ETOK HC -3anpeLLatoT, HO MpY 3TOM B Hepaboyem COCTOSHMM
OHW [0/XHbI ObITb 3aKPbITbI.

MpumeyaHunsa

1 Knaccugmkauus IP npuHata no FOCT 14254. B HacTosLLeM cTaHfapTe Knaccudukaumio 1P ucnons3yror
TOMbKO [/19 ONpefieNeHNs CTeNeHN 3alwuThl, Tpebyemoi [N 3allMTbl NepcoHana OT KOHTaKTa C YacTAMM, Haxo-
fAwmMMmncs nog, HanpsbxkeHnem. MOoXeT NoTpe6oBaThCs Takke AOMOMHNUTENbHAA 3aliMTa OT KOHTaKTa C ABUXKYLLM-
MUCA YaCTAMM W OT NMPOHWKHOBEHWS TBEPAbIX MHOPOAHBIX Te/I. HanpuMep Nbiu.

2 Bcnyyae NpYMEHeHNs Hanpsi)XeHUs MOCTOSHHOIO TOKA AnanasoHbl HanpsXKeHWi, NpuBefeHHbIe B Tabnu-
Lie. MOryT yBenmumBeatbea B nponopumn 1:1. 5. a nmeHHo go 1500 B.

Heo6x0AMMO npesycMoTpeTb GNOKMPYHOLLEe YCTPOWCTBO, TaK Kak Npu NnepeMeLLeHnmn, 0TKpbIBaHUN
VW BbIABWXKEHWNW OTPaXKAeHWIA Unu yacTei 060104eK 63 MPUMEHEHUSA KOYeR NN MHCTPYMEHTOB BO3HMKa-
eT He06X0ANMOCTb B NPeABaPUTE/IbHOM OTKIIOUYEHUM BCEX YaCTel, HaXOAALNXCS MOZ HaNpsXeHneM, No3aam
OrpaXKfieHna 1am 060104KMN, K KOTOPbIM MOXHO CNy4aiiHO MPUMKOCHYTbCA. BoccTaHOBNeHME MUTaHWS BO3-
MOXXHO TONIbKO nocne nepemMeLlleHna nan NOBTOPHOI0 BKAKOYEHNA 6J'IOKI/IpOBKI/I 0rpa>K,quV||7| nnn 060/104€eK.

Mpwn pa3page 3anaceHHOl 3HEPrumn B KOHAeHcaTopax UnnM KabenbHbIX CUCTEMaX, KOTOPbIA MOXeT npu-
BECTU K BOSHUKHOBEHWIO 3/1EKTPUYECKOr0 yapa, Heo6X041MO NpUHUMaTb Mepbl NPeA0CTOPOXHOCTH.

) ABTOMaTMYeCKOe pasbefuHeHne

Mpy nepemeLLeHNI, BbIABMKEHUN MW OTKPbIBAHWUU 3NEKTPUYECKOI YCTAHOBKM 6e3 MPUMEHEHNS KITHO-
4a UNN MHCTPYMEHTa aBTOMATMYECKOE OTK/IOUYEHNE IHEPTUN JO/KHO NMPON3OATW paHbLLe, YeM MOXET No-
ABUTHCA BO3MOXHOCTb C/IyHaliHOr0 NPUKOCHOBEHMSA K 4acTAM, HaXOAAWMMCS MOJ HanpsXXeHUeM, pacnosno-
KEHHbIM 3a Mpejenamu orpaxgeHus uan 060104kn. BoccTaHOBNEHME MUTAHUA BO3MOXHO TONMbKO Moce
nepemMeLL,eHns N NOBTOPHOrO BKKOYEHNA 6I0OKMPOBKY OrpaxeHnii nan o60nouek.

d) BHyTpeHHwuii akpaH (6apbep)

4-1—-223T
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BHYTpeHHWIA 3KpaH A0MXKeH 6bITb PACMONOXEH TaK. YTO6bI HW K OLHOW 4acTW 3/1EKTPUYECKON YCTaHOB-
KW. Haxogslleiicsa nof HanpsKeHWeM, Henb3s 6bI10 MPUKOCHYTHCA MO BPEMS NepesBMDKEHNS OFpaxaeHNi 1
CHATUA obonoyek. MprUMeHATL 3KpaH cneAyeT B COOTBETCTBMU ¢ TpeboBaHMAMYK 2.1 (KpOMe CyyaeB, OMMCaH-
HbIX B MOANYHKTE €), MPUBELEHHOM HWXE) 1 2.2.

3KpaH MOXET 6biTb UAN HEMOABVKHO 3aKpenseH B ONpefeneHHOM NONOXEHUU UAW UMETb BO3MOX-
HOCTb MepemeLLaTbCs, N0 TakMM 06pa3oM, YTOOblI B MOMEHT CHATUS OFpPaXKAEeHW UM 060104€eK OH 3aHUMan
HY>XHO€ NOM0XeHWe. DKpaH cnefyeT CHUMaTb, TONbKO UCMOMb3YS KNHOY UAN MHCTPYMEHT.

TakuM 3KpaHOM MOXET CMYXUTb 3alMTHas LWITOPa, KOTOPYHO B pa3beiMHUTEIbHOM YCTPOCTBE MOMe-
LLAl0T Nepes KOHTaKTaMy MUTaKLLEeR TMHUN.

e) [ocTyn K npefoxpaHWUTeNsmM MW namnam

Ecnu yacTn 3neKTpoyCTaHOBKM, HAXOAAWMECS 33 OFPAXAEHUAMMW NN BHYTPU 060/104KN, HYXKHO 3ame-
HWTb BPYYHYIO (3aMeHanamMn Unu nnaBKux BCTaBOK), TO UX 3aMeHa, OTKpbIBaHWe UK yaaneHune 6e3 npume-
HEHWA KI0Ya UAN UHCTPYMeHTa 1 6e3 OTK/IIOUYEeHNS 3HEPTUM BO3MOXHbI TO/IbKO NPW OJHOBPEMEHHOM CO-
6NIOAEHUN CReaYy LW NX YCNOBUIA:

i) BHYTpu orpaxxgaeHuii nam 060104eK JOMKHO ObITb BTOPOE OrpaxjeHvie Ana npefoTepalleHms Henoc-
peACTBEHHOI0 NPUKOCHOBEHUSA YE/IOBEKA K YacTsX» 3/IEKTPUYECKON YCTaHOBKM, HAX0AALWMMUCSA NO4 Hanps-
XKEHWEM U He 3aliULLEHHBIMU APYTUMU 3alUTHBIMU cpeacTBaMu. OHaKO BTOPOE OrpaxeHue He A0/HKHO
MeLLaTb HAMEPEHHOMY KOHTaKTY YenoBeKa C YaCcTAMM 3M1eKTPOYCTaHOBKM, HAXOAALWMMUCA MOA HaMpsXKeHUeM.
MepemeLleHne BTOPOFO OFpaXKAeHNSA BO3MOXHO TO/TbKO NPU UCMO/b30BaHNMW KNOYa UNN MHCTPYMEHTa:

1) HanpsHkeHWe Ha 4acTAX, pacrnofioKeHHbIX M03afW BTOPOro OrpaXKAeHus, He AO/MKHO MpeBblLLaTh
660 B.

3 MonHasa 3awmTa NyTeM U30MALMM YaCTel, HaXOAAWMXCA MNOL HanpsHKeHUeM

M3onaunio NPpUMEHAIOT 418 NpefoTBpalleHns No60ro KOHTaKTa 06CnyXM1BaloLWEero nepcoHana unm
XXMBOTHbIX C YaCTAMMW 3MEKTPUYECKON YCTaHOBKM, HAXOAALMMUCSA NOS HANPSOHKEHNEM.

3.1 KauecTso nsonauun

YacTu aneKTpUYecKoi yCTaHOBKMW, HaXOAALLMECSH MOA HanpsHXKeHWeM, [OMKHbI ObITb MONHOCTbIO MO-
KPbITbl N3018LMeN, KOTOPYH MOXHO YAanuNTb TONbKO paspyLUeHnem.

3.2 Tun nsonsayuun

MpuMeHeHWe N301ALUKN LOIKHO 0TBeYaTb TPe60BaHMAM, NPeAbABAAEMbIM K 3/1EKTPO060PYL0BAHUIO.

4 YacTnyHag 3awmrta nyteMm NomMeLleHus yacrTeli, HaxXoadAaWnXca nop HanpaXXeHunem,
BHE MpeaenoB AocAraemMocTu

UacTu 33eKTPHYECKON YCTAHOBKM, HaXOAALLMECS NOJ HanpsXXeHUeM, NoMeLLatoT NHe Npejenos focsra-
emMocCTu /19 NpefoTBpaLLeHns HenpegjHaMepeHHOro KOHTakTa ¢ HUMK (CM. Tabauuy 4).

41 3aluTy OT MOPXKEHNS 3NEKTPUYECKMM TOKOM MPU HOPMabHOW paboTe MyTem MOMELLEHUA YacTei
3/1eKTPUYECKON YCTaHOBKM, HaXxoAAWMNXCA NOJ HaMps>KeHWeM, BHe Npefenos JOCAraeMoCTH B N1060M Ha-
npaBneHnn cymTaroT obecneveHHON, ecnn O4HOBPEMEHHO AOCTYMHbIE YACTUN 3/1EKTPUYECKOI YCTaHOBKM, Ha-
XOAALLMECH MOA HAMPAXKEHNEM, PACMONOXEHbI HA PACCTOAHMUMN He MeHbLUe MWHUMaNbHOr0, YCTaHOB/IEHHOTO B
Tabnuue 5 4N COOTBETCTBYIOLLENO HANPSIKEHUS.

Ecnn mecTo, 06bI4HO 3aHUMaeMOe MepcoHanioM, OrpaHUYeHo OrpaX/jeHNeM, CleneHb 3alyuTbl KOTOPOro
MeHblle IP2X, To paccTosiHWe cneflyeT OTCUUTLIBATL OT 3TOr0 OrpaxjeHuns.

Mpumepamu TakMX OrpakKAeHNA MOryT CYXWUTb NOPYUHM, CETKM, Bapbepbl YHaCTUYHOW 3aLUTbI.
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Ta6nuya 5—MUHUMaAIbHbIE PAcCTOAHMUS,  KOTOPbIE  AO/KHBLI COBGHOAATHLCS B PABOUMX U OGC/TY)KMBAIOLLMX
NpoXofax A5 YCTAHOBOK, PAcrosoXeHHbIX BHYTPW MOMELLEHMIA
Pa3Mepbl B MUNIMMETPaX

YacTuyHasa sawmnta uam oTCyTCcTBUE TawuTbl (em. Tabnuyy 4)

Makcumanb-
. MonHasa 3awwuta (cm. Tabnuyy 4) o
Hac geii- YacTu, HaxoAslnecs WMoj HanpshHKeHem € OfHOW CTOPOHbI
cTBylOLLEe ¢ 3awwuToii Tmna 1P1X mam 1POX
NHavyemuc BbicoTa PaccTosiHue PaccTosiHMe . PaccTositHne mexay CBO6OAHbI
HDMHV(I)I:zl'Ib- yacTeii MeXay Orpax- MeXAy Orpax- BbicoTa uacteit, CTEHOW W yacTaAmH, npoxo4 mnepes
noa ACHUAMU UK AeHUAMU Uan Haxojauwuxea HaxoAsWMMNCS NOjA pyykammn
paGoueto orpmKaE* pyukamu uKamu noj Hanpse HanpsxeHnem npasfieHns
Hanpse- I\ESHFF:I/I Py HueMm, Hajg yop
nepexkntoyeHns nepeKsiloYeH usa ’ 06¢ _ B
HuA, KB v 1 CTeHOi yponHem nona i Pabota  O6CMY- 4,
BaHue XuBa-
060004 - 06 06 MKe Ta
cny- cny- IP 1X 1POX IPIX 1POX
Kamu
KMBakme Pa6oTa KuBanue Pa6oTa
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 1901)
110 3250 2000 21(K) 2200 2300
OKoHuaHue Tabnuubl 5
PaBMepr B MUNINMETPax
MakcumanbHoe YacTnyHaa Tawwura uauM oTcyTCcTBUe TawmnTbl (cM. Tabnuuy 4)
pelicTBylouiee
3HayYeHune YacTu, HaxoAsiWMecs MNoj Hanps>XeHWeMm € [BYX CTOPOH € 3awuToli Tuna IP1X mnan 1POX
HOM MNanbMoto .
pa6ouero BbicoTa 4acTei, PaccTosiHMe mMexay 4acTaAMU NoJj Hanpsxeun CBO6GOAHBIN Npoxoa mexay
HanpskeHus, KB HaXoAsILMXCA nojg eM 1 npoBoaMukaMH C 06enx CTOPOH pyykamu ynpasfieHUs
HanpskeHWem, Hag
ypoHuem nona O6enyxuBaHue Pa6oTa O6enyxu- Pabora
BaHHe
IP 1X 1POX IPIX 1POX
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-r 51 6
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5 YacTuyHasa 3awmra npu nomoLn 6apbepos

YacTUYHYI0 3alinUTy BBELEHVNEM NPOMEXYTOUHbLIX 6apbePOB OCYLLECT&NAT ANA NPEA0TBPALLEHNS Cy-
4allHOr0 KOHTaKTa C 4aCTAMU, HaxodAWMMUCA MO HaMPAXKEHWEM, a He YMbILLUNEHHOTr0 NPOHUKHOBEHNS
yepes 6apbep PYKOIA.

5.1 bapbepbl, BBefeHHble AN 3aLUTbl OT 3/1EKTPUYECKOr0 NOPaXKeHNa Npu HopManbHoi paboTe, npe-
[0TBPALLAIOT:

- HenpeAHaMepeHHbI KOHTaKT YesioBeKa C YaCTAMU 31eKTPO06OPYA0BaHUA, HAXOAALLUMUNCA MOJ Ha-
NPSXXEeHNeM; 3TO JOCTUTAlOT, HaNmpUMep, C MOMOLLbIO 3alWMUTHbIX 6apbepoB, OrpaxAeHWn NN Neperopofok;

- HenpefHaMepeHHbI KOHTAKT C YaCTAMU 31eKTPO0OOPpYA0BaHNSA, HAXOAALLMMUCA MOJ HANPSXKEHNEM,
Korfa 3a 3/1eKTpoobopyoBaHue Noj HanpsxxeHnem 6epyTcs pykamu Bo Bpems paboTsl (Hanpumep, ¢ nomo-
b0 3KPAHOB MW 3aLLUTHLIX PYKOATOK 418 MNaBKUX NpefoXpaHuTeneit).

Bapbep MOXeT nepemeLuaTbca 63 NCNONb30BAHNUA KHOUa UNU UHCTPYMEHTA, HO OH AOMKEH 6bITb Tak
3aKpern/ieH, 4To6bl UCK/YaNoCh HEHaMepeHHOe HENPOM3BOIbHOE ero nepemMeLLeHue.

6 MuHMManbHble PacCTOsHWSA, KOTOpble AOMKHbI CO6NOAATLCA B PaBoumx
1 06CNYXXMBaEMbIX NPOXoAax ANs 060PYA0BaHMS, HAXOASALLEr0Cs BHYTPU NMOMELLEHNS

MWHUMabHbIE PacCTOAHNUSA 06ecneynBaoT 3aWnTy OT HEMocpeJCTBEHHOr0 NPUKOCHOBEHUA U B TO Xe
BPEMS NO3BONAIOT NPOU3BOAUTL PaBOTY M 06CY>KMBaAHWE.

6.1 MuHMMasIbHbIE PacCTOSAHNA

[na ycTaHOBOK, Hax0AAWMXCA BHYTPW NOMeLLEHNI, MUHUManbHbIe paboyne n 06CnyXnBatoLLne NPo-
X0fbl AOMKHbI COOTBETCTBOBATb YKa3aHHbIM B Tabnuue 5.

MpumeuyaHue —C yyeToM MECTHbIX TPEBOBAHWIA MOFYT GbITb YCTaHOBNEHbI GOMee LUMPOKME MPOXOAbI.

6.2 MUH/MasIbHbIe PaCcCTOSAHMA MO LUMPUHE

Mp¥ HEBO3MOXHOCTM CO6MI0AEHNA 3aaHHbIX Pa3MEPOB MOXHO YMEHbLUWNTb PACCTOSHUA, YKa3aHHble B
Tabnuue 5, MO WWPUHE NPU YCNOBMU, YTO CTeNeHb 3alnTbl 6yaeT paBHa nan 6onblie IPAX. MuHumansHoe
paccTosHMe MOXEeT OblTb YMEHbLUEHO A0 375 MM /15 Y3KUX NMPOXOA0B ANMHON 40 2 M.

6.3 lMogxofbl

Mpu onpeseneHMn NOAXOA0B K paboymM M 06CNYXKMBAOLMM NPOXO4aM HYXHO YUUTbIBATb CleAytoLLee.

a) Ans HanpshkeHunii go 1000 B Bk/tOM.

[ns ycTaHOBOK, MMeroLL X paboyee Hanps>keHne He 6onee 1000 B, paboune n 06cayKmsaroLLme Npoxo-
Obl 4NVHOM €B. 20 M AO/MKHBI 6bITb AOCTYMNHbLI C 060MX KOHL0B. 4TS NpOXo40B ANNHON MeHee 20 M, HO 6onee
6 M. pPeKOMeHAyeTCs NpoxXof C fABYX KOHLIOB.

b) Ana HanpsxeHusa cs. 1000 B

[ns ycTaHOBOK, umetowmx paboyee HanpshkeHne cB. 1000 B. paboume n o6CcnyxunBaroLime Npoxoabl
OIMHOW CB. 6 M JOMKHbI UMETb MOAXOA C AABYX KOHL,0B.

[ns 04eHb ANIMHHBIX NPOXOL0B PEKOMEHAYOTCA AONOMHUTENbHbIE NOAXOAb.

c) ABepLbl CMOTPOBOIO /OKA

PekomeHpyeTcs, 4TO6bI fjBEPLbI CMOTPOBOIO /1HOKA NMPOXOA0B:

i) OTKpbIBA/INCL HapyXy.

Mpumeya HHe — B repmMeTUHECKMX MOMELLEHUAX U APYTMX CrieLmanbHbIX KaMepax MOXET noTpe6oBaTbest
YCTaHOBKa fiBepeli, OTKPbIBAOLLMX Hapyxy;

il) OTKpbIBaNNCbL He BPYUHYIO;

Hi) umenn cBo604HOe NPOCTPAHCTBO C HAPY)XXHOM CTOPOHbI AABEPM MAOLaAbio X0Ta 6b1 1,5 M2 1 npu-
6/11M31UTEeNbHO OAMHAKOBOE MO LWNPUHE U ASTNHE.

7 MWHUMabHbIE BO3AYLIHbIE PAaCcCTOAHUA B HAPYXXHbIX YCTaHOBKax

7.1 TlpuMeHeHWe

JTOT pasfen ycTaHaBnMBaeT MUHUMasbHble BO3AYLLHbIE PACCTOAHUA B HAPYXHbIX YCTaHOBKaX MeXay
HEeN30/IMPOBaHHbLIMW YaCTAMUN MO/ HANPSHXKEHNEM Ha MECTe UX MOHTaXa, U:

a) OrpaXJeHnemM 3TUX YacTel Nog HanpshkeHnem (cm. 7.2);

b) 30HaMU BHYTpW OrpaxxeHwnii, B KOTOPbIe 06bIYHO MMeeTCA 4OCTYN ANs nepcoHana (cm. 7.3);
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c) 6apbepaMu BHYTPU OrpaxgeHuid, 0rpaHMUMBaOLLLMX 4OCTYN NepcoHana K YacTaM Nof HanpsKeHnem
(cm. 7.4).

B ocHOBY onpeeneHns MAUHUMaNbHbIX PaccTOfAHWIA B3STO YA06CTBO JOCTYNa NepcoHana Ha BbiCoTe
2300 MM Haj YPOBHEM M0fa, HO 3TW PAacCTOSHUA He MOTYT MOMellaTb NepcoHany MPOHUKHYTb B 30HY
nepeKpbITUS U30NATOPOB AYTOM.

B cnyuvae, Korga yactv yCTaHOBKMW MOJ HANPsHXXeHWEM ABNAKOTCA BO3AYLIHBIMA TIMHUAMW, HYXXHO Npu-
HSIN, Mepbl MPeAOCTOPOXXHOCTH, HE AOMYCKatoLMe YMEHbLIEHNS PACCTOSHUIA N3-3a CTPe/bl NPOBeca NPoBoJa,
NopbLIBOB BETPA, AECTBMSA KOPOTKOI0 3aMblKaHUS UK 06pbIBa N3014TOPa, KOrAa napanienbHo UCMob3yoT
HECKO/IbKO MMPAAHA U30NATOPOB.

B 0TeyecTBeHHON NPaKT MKe Npu BbIGOPE MUHUMANbHBIX BO3AYLLHbIX PACCT OSIHWIA B HAPY>KHbIX YCT aHOBKaxX
HEo6X04MMOPYKOBOACT BOBAT bCS * MpaBnnamn ycT poiicT Ba 3N1eKT POyCT aHOBOK».

7.2 MvHUMasIbHblE PACCTOSAHUS HO OTHOLLIEHWIO K OTPadKaeHUsIM

OrpaxaeHns BOKPYT HEM30MPOBAHHbIX YacTell NoA HanpsHXKeHWeM AOMKHbI MUMeTb BbICOTY HE MeHee
1800 MM. OrpaxgeHune fOMKHO yCTaHaBNMBATLCS TaKMM 06pa3oM, YTOObl YacTU MOL HaMPSXKEHNEM Bblnn BHE
30Hbl, YKa3aHHOM Ha pucyHke 1u onpefeneHHo B Tabanue 6. yunTbiBarOLLEeil TN NCNONb3YEMOrO OrpaXxae-
HYS.

MpumMmeyaHune —Ipu onpegeneHU MUHUMaIbHOM BbICOTbI OTPKAEHNS Y MUHUMAbHBLIX PacCTOSHWIA
6bINM NPUHATLI BO BHUMaHWe CO06paXKeHns 3allmTbl OT HENOCPeaCTBEHHOr0 NPUKOCHOBEHMSA. MoryT notpe6oBaTbes
[ONONHUTE/bHbIE MepbI /1 OrpaXAeHus focTyna.

Tabnuya 6—MUHUMAbHBIE PACCTOSHWW B HAPYXHBIX YCTAHOBKAX MEXIY M30/IMPOBaHHLIMK YacTsMU NOA
HanpsPKeHWEM Ha MecTe UX MOHTaxa

Pa3mMepbl B MUIIMMETPAX

Homu- MuHUManbHas Bbitota Fopn3oHTanbHble PACCTOSHUSA MeXAY Y4ao siMU MOJ HanpsHkeHUeM U meperopogkamu
HanbHoe emucTeil noA manpuxe- nnyipn yoamoBkm (CM. pUcyHku 3 n 4)
Hanpsaxe- MUMen Hafj JOCTYNHbIMKN
Hue noncpxHocTamk [/ A B C )
“1 (CM. pUCYHKMN 2—41 Ana cnnowHel x wp.1K Ans ceToK unn orpaxac- Ann 0rpa>f<,quMM,
ACMUIA* nbicOTOW He HUI C >KpaHom, onucaHHbiX s ipa<jux /1 n
meHee 1800 MMEIo W UM MbICOTY He B. BbICOWWA He MeHee
MeHee 1800 1800 u nNeperopojok c

NOPYYHAMMU, NEHAMU K
KaHaTaMu**, B nw6om
cnydyae BbICOTOW He MeHee

1100
YcTaHONKH Y claHOMXH YCTaHOBKM YCcTaHOBKM
He jaiuH- 3alyMUieHHble  He 3alyM- 3alW UTEHHble He 3alW- 3alWULeHHble He 3alu- 3aWmnwennbie
weMHble 0T 0T nepeiign UleHHble OF OT MepeHan- LUeHHble Or 0T nepeHan weuHble 0T  OT nepeHan
HepeHanps- pAXeHN nepeHanps- pAXeHWNI nepeHanps- psAXeHUi nepeHanps- psKeHWd wunu
XKeHus unu npucoe- XKeHus unu npucoe- XKeHus UAn umpucoe XKeHus npucoeanHeH
/1-N'* 2300. [AWHEHHble K A-N AVWHEHHblE K S-.VH 00 OUHCHMBIC K C-/1Y 300. Hble K
Ho HC kabenam kabenam A~S Kabenam HO He Kabena\
MeHee 2600 /1-N>2300. 0-5*100 MeHee 600 C -54300. HoO
HO He MeHee HC meHee 600
2600
3
6 2600 150 150 250 250 600 600
K) 2600
20 215 160 315 260
30 2625 325 270 425 370 625
45 2820 2680 520 380 620 480 820 680
60 3000 2820 700 520 800 620 1000 820
no 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
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OkoHYaHue Tabauybl 6

Pasmepbl B MUIIMMETPaX

FOpu3oHTanbHble PAcCTOAHWS MeXAY H4acTAMU NOJ HanpsHKeHWEM W HAPYXHbIMU OrpaxpeHUusAmMun
(cm. pucyHok 1)

HomuHanbHOE
HanpsxeHue D

[ANs cnAoOWHbBLIX OFpaXAeHUin* BblICOTOW

He MeHee 1800

E
ANs CeTOK WNM OrpaxfeHuit ¢ XXpPaHOM BbICOTOW
ne meHee 1800

YcTaHOBKM YcTaHoBKM
He 3aljMUieHHble 0T 3aliMUjeHHble 0T He 3aulnuieHHBbIe Or MWW enHbl e 0T nepe-
nepeHanpsxenuit nepeHanpsxXeHun unan nepeHanpsxeHui HanpsXKeHUid unau
D- N+1000 npucoejnHeHHble K £ -I"+t0O00 npucoenHeHHbIEe K
kabenam Kabenam
rr-5+1000 £-53 1S00
3
6 1150 1150 1650 1650
10
20 1215 1100 1720 1660
30 1325 1270 1825 1770
45 1520 1350 2020 1800
60 1700 1520 2200 2020
110 2100 1950 2600 2450
120 2550 2350 3050 2850
220 3200 2850 3700 3350

N —MWHMa/IbHOE PaccTOsiHUE, YKasaHHOe B TabMMLe 2. /19 YCTaHOBOK, MOABEPTatOLLMXCS MepeHaNpPsKEHNSIM.
—MUHUMa/IbHOE PAcCTOsHWE, YKa3aHHOe B Tabnuue 2. 19 YCTaHOBOK, 3alLMILEHHbIX OT MepeHanpshkeHuni

W NPUCOEANHEHHBIX K KaBensm.

* [1NS CN/OLWHbIX 6apbepoB 1 3arpaXaeHuii FOpM3oHTasIbHbIE PACCTOSHNS AOMKHbI M3MEPATLCS OT GMKaliLLei

NOBEPXHOCTU yacTein noA Hanps>XeHnem.

** [ITS neHeli WM KaHAaTOB FOPU30HTANIbHbIE PACCTOSHWS AOMKHbI YBENMYMBATLCA Ha MPOBEC.

/I' — MUHUManbHoOe pacctoAaHue nna cuno-
BbIX BO3AYWHbIX NUHUI: £ — Heo6XoAWMbIe
MUHUMaNbHble PACCTOAHUS, yKasaHHble B Tab
nvue 6; N. S —cm. Tabnuy) 6; £ — 30Ha, B
KOTOpOW He AO0/IKHBI HaxoAuWTbCA 4acTu noj

Hanps>XeHnem
PucyHok | — PaccTosHua Mexay vacts-
MW MO HanpshKeHWeM 1 HapyXXHbIM Or -
paxaeHuem

54

/I — MWHMUManbHOe paccTOsiHWE MeXJy 4HacTUMU WOj

Hanpsi)XeHWeM Haj AOCTYMHO OHOW, yKasaHHoe B Tab-

nuuye 6. PaccTtosiHMe MOXeT 6blTb YyBe/NIMYEHO, YTOObI
y4ecTb ycnoBus, yKasaHHble B 7.1 un 7.3

PucyHOK 2 — MuHUMa/IbHas BbiCOTa YacTeld vop,
Hanps>KeHNem Haf, LOCTYMHbIMWU NMOBEPXHOCTAMM
B Hapy)XHbIX YCTaHOBKax
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a) XKecTKoe orpaxpieHve  b) ceTka unm akpaH C) orpaxjeHue ¢ nopyu-
HAMW. LensiMu MAn Ka-
HaTOM
H — MuHumanbHoe paccTosHue MexAay 4YacTaAMW, HaKONAWWUMMCA WNO4 HanpsaxeHuwem
Hajg AOCTYMHOW MNOHepenocTblo, YyKaTaHHoe B Ta6nuue 6. Mpu Heob6xoAMMOCTHU
YBENMYEHUUN PaCCTOAHMWSA cnefyeT YYHTbIHArb YCNOBMUSA, yKaTaHHble H 7.1 n 7.3; Jl. B n
C — MUHMManbHble PpacCTOAHWU, yKaTaHHble B Tabnuue 6; [ — ToHa, B KOTOPOMA He
AO/MKHBI HaxoAUTbCA 4YacTW HOA Hanps>XeHUem.

PUCYHOK 3 — PaccTosHUS MeX/ay YacTsaMU, HaXOAALWMMUCS Mo, HanpshHKeHn-
eM 47151 HapYXKHbIX YCTaHOBOK C HOMVHA/TbHBIM HanpskeHreM 0 30 KB BK/Itou.

a) XecTKoe b) ceTka wnn akpaH C) orpaxgeHue ¢ nopyu-

orpaxgeHue HAMW. LensiMu MM Ka-
HaToM

H — MuHumanbHoe paccToAaHne Mexpay 4actaMu, HaxoOAMWHMUCA UOA HaNpPAXeEeHWU-

eM Haj AOCTYMHON MOBEPXHOCTb». yKaTaHHoe B Tabnuue 6. Mpu Heo6XxoAMMOCTU

YBENNYEHWNA pacCTOSHUI cnefyeT y4yuTbiBaTb YCNOBUA, yKaTaHHble B 7.1 n 7.3: /1. B

M C — MWHMWManbHble PpaccTOsiHWA, yKasaHHble B Tabnuue 6: N. S —cm. Tabnuuy 6:
F — ToHa, B KOTOpO/ He JO/KHbI HAXOAUTLCSH YacTW MOJ HanpsXXeHWeMm

PrcyHOK 4 — PaccTosiHUA Mexay YacTAMU, HaXOAALLWMMUCA MOA Hamnpsxe-
HVEM /1 HapyXHbIX YCTAHOBOK C HOMUHa/IbHBIM HanpsxeHnem cs. 30 kB

7.3 MUHMManbHble paccToAHNA B 30HaX, AOCTYMHbIX A4/19 NepcoHana

BHYTpY 30H, AOCTYNHbIX 418 NepcoHana, Takux Kak npoxofbl, naowankn v pyrue noBepxHocTu, Ha
KOTOPbIX NEPCOHAN MOXET HaXx04UTbCA B HOPMa/lbHOM paboyeM NONOXKEHWUU, HEU30NNPOBAHHbIE NMPOBOAHWNKN
NMoA HanpsXXeHMem LOKHbI NMPOKIaAbIBATLCA:

a) Bblle paccMaTpuBaeMoii MOBEPXHOCTY Ha BbICOTe, YKa3aHHOM B Tabnunue 6;

b) 3a Meperopojgkamu, OrpaHuW4yuBarLMMKM AOCTYN MNepcoHasa K YacTaM Moj HanpsxeHuem
cornacHo 7.4.

B 30Hax, rge npegnonaraetcs 60MbLI0E KOMMYECTBO CHEra, pacCTOAHNUA, NpeanucaHHble B NOANYHKTE
a), AOKHbI YBENNYMBATLCA Ha TO/LWUHY NPesnonaraeMoro CKonaeHns cHera.

MpumMeuyaHue—PUCYHOK 2 NMKOCTPUPYET TpeboBaHWA NOAMYHKTA a).

7.4 MUHUManbHble paccToSHUA A0 OrpaXAeHNI
Korfa HeM30n1MpoBaHHbIe YacTu Mof HanpshHKeHWeM B Npefenax OrpaxneHunii HaxoAAaTCsH Ha BbICOTE,
MeHbLUE MUHUMANbHOW, NpeanucaHHoli B 7.3a. TO HEO6XO4MMO YCTaHOBUTb OFPaXKAeHUs, OrpaHUYHBa-
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LMe AOCTYN MepcoHana K TakuM 4acTaM Mof HanpskeHuem. Tun, BbICOTa M PacrofioXeHne orpaxaeHus
[OMKHBI 6bITh TAKMMM, YTOBbI 4AaCTU MOA HANPSXXEHUEM HAXOAUINCH BHE 30Hbl, MOKa3aHHOW Ha pUcyHKax 3,
4 n B Tabnuue 6. BNobom ciyyae BbICOTA OFpaXKAEeHNI He AOMKHA ObITb HMXe 1100 MM.

Mnasa 11. 3ALLUTA OT KOCBEHHOIO MPUKOCHOBEHWSA - MEPEMEHHbIN TOK
BAWNTA (NTK)PAXEHNA SNEKTPUUYECKNM TOKOM TMPU MOBPEXAEHWNIN)

BBogHasA yacTb

3awmMTHbIe Mepbl HanpaBs/ieHbl Ha NpefoTBPaLLeHe MOPaXKEHNSA 3N1eKTPUYECKUM TOKOM NPU NPUKOCHO-
BEHMU (B YCNOBMAX BO3HMKLLETO NOBPEXAEHNS) TaKO NPOAOMKNTENBHOCTM, NP KOTOPOIA BO3HMKAEeT onac-
HOCTb NOPaXXeHWs nepcoHana U XNBOTHbIX.

37K mMepbl O6bINU BbIpaboTaHbl Ha MPakTUKe C YY4eTOM BO3MOXHOCTU KOCBEHHOrO MPUKOCHOBEHUSA
nepcoHana Uam XXMBOTHbLIX 1 BUAA NOBPEXAEHHON! 3/1EKTPOYCTaHOBKM.

Mpu noBpexaeHnn 3azemneHuns 3awuty' o6ecneynBaroT aBTOMaTUYECKUM OTKIHOUYEHVEM NUTAHMSA NPK
onpegeneHHoM HanpsKeHUM 1 BpeMeHW UIn orpaHNuYeHnem HanpsXKeHns npu KOCBEHHOM NMPUKOCHOBEHUM
[0 HOPMMPYEMOTO HaNPAXEHUA, NP KOTOPOM He TpebyeTcs OTK/YEeHVEe NUTaHNA.

B 3TolA rnaBe onucaHbl 3alUTHbIE MepPbl OT KOCBEHHOI0 NPUKOCHOBEHUSA C 3alUTHBIM NPOBOAHNKOM
LA BCEX 3/IeKTPOYCTAHOBOK Hanps>keHnem o 1000 B Bkntoy. n cs. 1000 B.

[ononHeHus, yunTbiBatoLMe NOTPEOHOCTM HAPOAHOMO X03AMCTBa, B TEKCTE HACTOALLE rNasbl Bblgene-
Hbl KYypPCUBOM.

8 Obwue TpeboBaHUs

8.1 Bce OTKpbITbIe MPOBOASALLME YACTU AO/MKHbI GbITb COEANHEHbI C 3aLUTHBIM MPOBOLHUKOM.

3azeMnsieMble TOUKM 3HEProCUCTEMbI, ECIM OHU 3a3eMJIeHbI, LOMKHbI 6bITb COEAUHEHBI C 3a3eMIUTENEM
6nvaliero cMnoBOro TpaHchopmaTopa uam reHeparopa.

Ecnmn TpebyeTcs, YTO6b! 3alUTHBI NPOBOAHMK Obl1 3a3eM/IEH OTAE/IbHO, COEJMHEHMNE C 3a3EM/IEHNEM
[BO/MKHO ObITh YAaneHo OT 3a3eM/IHTENS CUCTEMbl MUTaHMA. Ecim umeroTcs yaobHble A8 NPUCOeSUHEHUS
3a3eM/IK0LLMEe YCTPOACTBA MM TOUKM, TO XKEeNaTe/lbHO, YTOOb! 3aLUTHbIA NMPOBOLHUK BblN COEUHEH C HUMU
KaK MOXHO yalle.

MHorokpaTHOe 3a3eM/eHre B TOUKAX, PACMON0XEHHbIX KaK MOXHO 60/iee paBHOMEPHO, MOXET NOHaf0-
61TbCA ANA TOro, YtTobbl NOTEHLMAN 3aLMTHOr0 MPOBOAHMNKA OCTaBasnca BO3IMOXHO 6osee 613KMM MO 3HaYe-
HUI0 K NOTEHLUMaNy 3a3eMNeHUN B Cayvae NOBPEXAEHMUS.

3alNTHBIA NPOBOAHUK MOXET ObITb OTO/IEHHbLIM, T. €. 6€3 130/IMPYIOLLETr0 MOKPbITUS.

8.2 3alMTHOe YCTPOICTBO aBTOMATUUECKM OTK/TOUAET MMTaHUe OT TOl YacTu 3neKTpuyeckoro o6opyso-
BaHMA, KOTOPYI0 OHO 3aliuwaeT, ecim 06yCN0BNeHHOe MOBPEXAEHUEM HanpsXKeHue NMPUKOCHOBEHUS He
MOXET MoAAePXKNBaTbCA BIOOOW TOUKEe Ha YPOBHE, PaBHOM UM MEHbLUEM HOPMUPOBAHHOTO HaNpPAXKeHUA

U,, rae U] = 50 B (geiicTBytoLLee 3HaYeHMe).

MpumeyaHune —Ipu onpefeneHHbIX aHeprocucTeMax IT (pasg. 12) aBToMaTyeckoe OTKIOUEHNE MOXET
HC NOTpe6oBaThCA NPV BO3HUKHOBEHWMW NOBPEXAEHUS.

8.3 XapaKTepncTuKnN*4 3alnTHbIX YCTPONCTB UK 3alUTHBLIX Mep LO/KHbI COOTBETCTBOBATD:

i) ona HanpskeHuin fo 1000 B Bkato4. —Tabnuue 7 n pUCYHKy 5,

) ana HanpsbkeHui ¢e. 1000 B —Tabnuue 8 n pucyHky 6.

M pumevyaHne — lCl,OI'IyCKa(ETCH yCTaHa&LIJBaTb 3Ha4YeHnA XapaKTepUCTUK B COOTBETCTBUN C OTPacnesbiMu
npasuiamMn n HopMaTunBamu no 6e30nacHoCTH KcnayaTauumn I'I3eKTp0060pyAOBaHVIFI. YTBEeP>XAEHHbIMM B YCTaHOBNEHHOM
nopsgke.

* B cfyyae HEOGXOAMMOCTM ONYCKAeTCs NPUHUMATL Goree HASKOEe HOPMUPOBAHHOE HarpsKeHUe, Hampumep
ANl BN@XHOW M TOKONpoBOZsALLel cpedpl

** B cyyasix, KOrfa npy reHepupoBaHum, pacnpefeneHny U nogade SHepri BOHUKAET HEBOMbLLAs BEPOST-
HOCTb MOSIB/IEHNSI OMACcHOCTY, JOMYCKAOTCSA 3HAYeHWs BOMblUe TeX, KOTOpble YKasaHbl B Tabnuuax 7 v 8.
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Tabnwn ua ? —3HeprOCI/ICTeMbI Hanps>XeHnem [no Tabnmnu ua 8- SHepFOCVICTEMbI Hanps>XeHnem
1000 B BK/tOY. ca 1000B
Mpeanonaraemoe Hanpsxe- Mpeanonaraemoe Hanpsxe-

MakcumanbHoe Bpems
cpabaTbiBaHUA, ¢

MakcumanbHoe Bpemsa
cpa6aTb|Bava, [

HUe MPUKOCHOBEHUA (nepe
MEHHKWK toK — iieicrByKHuUCC

HUe MPUKOCHOBeHUSA (nepe-
MEHHbIA TOK — fAelicTBytouee

3HauveHue). B 3HauyeHune). B
[o 50 @® o 50 @®

50 5.00 80 5.00

1) 1.00 120 1.00

90 0,50 150 0.50

no 0.20 180 0.40

130 0.10 300 0.10

220 0.05 420 0.05

280 0.03 550 0.03
PucyHok 5 —I"pacmueckoe npeacrasne- PucyHok 6 — IMpachuyeckoe npegcTasneHvie
HWe AaHHbIX. NPUBEAEHHbIX [aHHbIX, NPUBELEHHbIX B Tab-

B Tabnuue 7 nue 8
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8.4 3awuTa 63 3aWMTHOro NPOBOAHNKA AO/MKHA BbINOMAHATLCA O4HUM U3 CNEAYHOLLUX CNOCOB0B:

- Npy MOMOLLY AONONAHNUTENbHON NN YCUNEHHOW N30NALNN;

- MPY NOMOLLW HENPOBOAALLUX Cpes;

- 3NeKTPUYECKNM pasfeneHvem.

8.5 B 0TAeNbHbIX YCTAaHOBKAX <HanpuMep, B CUCTEMAX 3HEPrONUTaHWA ABUraTeNeld), pacCUMTaHHbIX Ha
HanpsxeHue o 1000 B BK/tOY., rAe BO3MOXHO CAe/aTh YeTKOe N MOCTOSAHHOE Pasinyune Mexay:

a) 4YacTAMW yCTaHOBKW, KOTOpble 06ecrneynBatoT NuTaHne TONbKO 060pyf0BaHWSA, YCTaHOBEHHOIO
CTalOoHapHO;

b) yacTsMu, nNpegHa3HayYeHHbIMU 419 06ecrneyeHns NUTaHUA NOPTaTUBHBIX U NEPeSBUXHBIX annapa-
TOB. UMEHLLNX OTKPbITble TOKOMPOBOAALLME YACTU, KOTOPbIE MOXHO AepXaTb B pPyKe.

Bpems oTKOYEHNA 4N18 CTaLMOHAPHbIX YCTAHOBOK He [LO/HKHO NpeBbiwaTh 5 C.

MpumeyaHune —«YeTKoe pas3nnume» 03HaYaeT, YTO MOBPEX/EHME B CTALMOHAPHOM 060pYA0BaHWN He
BAMAET Ha 6e30MacHOCTb MEPEHOCHOW WM MOABVDKHOM annapaTypbl, K KOTOPO OTHOCUTCS BPeMSi OTKITHOUEHNS,
yKasaHHOe B Tabnuue 7.

8.6 111 OTK/NIOYEHNSA NOBPEXAEHNA B 3HEpProcmcTemax HanpsXeHnem cs. 1000 B Bpems OTK/OUeHUA
OrpaHu4YMBaloT, TaK Kak 3a 3TO BPeMs B 0COObIX YCMOBUAX MOTFYT BO3HUKaTb MOBbILIEHHbIE HANPSAXEHNs
NMPUKOCHOBEHMSA. BTakux cnyyasax OTKIOYEHWE A0/HKHO MPOU3BOANTLCS 32 MUHMMAIbHO BO3MOXHOE BpeMs.

8.7 3awnTHble Mepbl TPeOYHOT COrnacoBaHus:

- TUNa CUCTEMbl NUTaHNSA OTHOCUTENLHO 3a3eMneHuns (pasgen 9);

- XapaKTepuCTUK 3aWUTHbIX YCTPONCTB.

9 OnwucaHue 3Heprocuctem TN, TT n IT

9.1 06wme TpeboBaHUS

O603HayeHns, NCMoNb3yemble B OMMCAHNM IHEPTOCUCTEM, UMEIOT CNefytoLLee 3HaueHne:

- nepBas 6yKBa —CBf3b TOUKM 3a3eM/IEHNS 3HEPTOCUCTEM C 3eMAeii.

MpumeyaHune —BTpexthasHON sHeprocMcTeMe 3a3eMISeMO TOUKON 06bIYHO ABNAETCA TOUKA 3a3eMie-
HUS reHepaTopa WK TpaHcdopmaTopa:

" —3neKTpMyeckoe CoejUHEHNe TOUKM 3a3eMIeHNs reHepaTopa uam TpaHcdopmaTopa (MUHUMaNbHOE
npakTU4Yeckoe COMPOTUB/EHNE) C 3eMel,

1—oTcyTCcTBME COeAMHEHMNS (BCe YACcTU, HaxoAALmMeca Nof Hanps>XeHnem, N3011MpOoBaHbl OT 3eMJNn)
UAn COeAMHEHME C 3eMield Yepe3 conpoTuaseHue (aKTUBHOE COMPOTMA3EHME N PeaKTOpP) UM paBHO3HAY-
HYI0 Lenb;

- BTOpas 6ykBa —CBS3b OTKPbITbIX MPOBOAALLMX YaCTeli 3/1EKTPUYECKON YCTAHOBKM C 3a3eM/IEHUNEM:

T —npsmoe 3NeKTpUYeCKOoe COeANHEHNE TOUKM 3a3eMNeHNs reHepaTopa uam TpaHcopmaropa (MUHU-
MaNib1Moe NpakTMYecKoe CONPOTMA3eHNE) C 3a3eMIeHNEM, HE3aBUCMMO OT 1t060I CBSA3W C TOUKOI 3a3eme-
HWS 3HEProCUCTEMbI.

N — npsamoe aneKkTpuyeckoe coefuHeHne (MUHMMaNbHOE NPaKTUYeCKOe COMPOTHUaseHune) ¢ TOUKOWA
3a3eM/IeHNs 3HEProCUCTEMbI.

Ecnu XapakTepucTUKM CUCTEMbI 3a3eMIEHNS MUTaHWUS 3NEKTPUYECKO/ YCTAHOBKM HEN3BECTHbI, UX HYXXHO
YyCTaHOBUTb C YYETOM TUMa UCTOYHMKA NUTAHNS.

9.2 OnucaHwe aHeprocucTem

DHeprocucTeMbl NoApPa3feNstoT Ha HECKObKO TUMOB B 3aBUCUMOCTU OT CUCTEMbI 3a3eMJIEHMS.

a) QHeprocuctema TN (pucyHkun 7—9)

3HeprocncTembl, B KOTOPbIX TOUKY 3a3eM/IEHUS HEMOCPeLCTBEHHO MOACOEAMNHSAIOT K 3eM/e, NpUYem
OrO0/IeHHble TOKOMPOBOAALLME YaCTN 3NeKTPUYECKO YCTaHOBKM NOACOEANHAIOT NOCPESCTBOM 3alyMTHbIX NPO-
BOAHMKOB K TOUKe 3a3eM/IeHNs 3TON 3HEProCUCTEMBI.

b) SHeprocuctema T (pucyHok 10)

3HeprocucteMa vMeeT TOUKY 3a3eMNeHNs, COeANHEHHYIO HEMOCPeACTBEHHOE 3a3eM/IEHNEM, OTKPbITble
NpoBOAALLNE YACTU YCTAHOBKW COEfMHEHbI C 3a3eMINTENAMMN, KOTOPbIE 3NEKTPUYECKN HE3aBUCKUMbI OT 3a-
3eM/IMTENs 3HeProCUCTEMBI.

c) SHeprocuctema IT (pucyHkn 11—13)
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| — royka 3a3eMNeHUs  3HEProCUCTEMbI: 2 — 3emns.
3 — oTKpbITMe nponon3wwue 4vactu; |,. Lj. ij — datubic
nNpoBOAHUKN QHEpProcucTemsbl: A — Hyl'IeBOVI NPOBOAHUNK:

PE — 3aWmnTblIii NPOBOAHUK

PucyHok 7 — 3Heprocuctema TN € OTAE/bHBIM HYfIe-
BbIM  MPOBOAHMKOM U 3aLLMTHBIMW NPOBOLHVKAMW B
3HeprocucTeme

-Mresenw /BM T bi L

-C8eT>0-rmy980n
3eseHnn!/*»nrsb-0

I — Touka 3asemMneHuns QHEProcuUcTeMbl; 2 — 3emnaA: 3 — oT-
/.) — tha3Hble NPOBOAHW-

KpbITble MPOBOASALLNE YaCTH.

Kn 3Heprocuctembl; PEN — npoBogHUK

PucyHok 9 — SHeprocuctema TN ¢ Hy/eBbIM NPOBOS-
HWKOM W 3alUMTHBIMU PYHKUNUAMMW, 06bEAUHEHHBbIMW B

OfVH NPOBOAHWK BO BCEVi aHeprocucTeve

/| — Touka 3a3eM/IEHWUs 3IHEProCUCTEMbI; 2 — 3eMNs;
3 — OTKpbITble NPoOBOASLWME YacTu; V — 3asemnsiouiee
conpoTuBeHne (Pe3ancTop WAU peakTop): .. £, —

(hasHble NMPONOAMUKH 3UEPTOCUCTEMBI:
NPOBOJHUK

PE — 3alWunTHbIN’

PucyHok 11— SHeprocuctema IT ¢ He3aBUCUMbI-
MU 3a3eMVTeNIAMN

* PeKOMeHyeMbli UBeT (cM. NyHKT 10.6).

FOCT P50020.2-92

/ — Touka 3a3eM/ieHWM 3HeprocucTembl: 2 — 3emnsA; 3 — oT-
KpbiTble NPOBOAALLME HACTK; Li — das3Hble NpoBOAHNKM
aHeprocucTembl: .V — Hy/neBOil NpoBOAHUK; PE — Kunn:mbin
NPOBOAHUNK

PucyHok 8 — OHeprocuctema TN € HyneBbIM MPOBOAHK-
KOM 1 3alWTHBbIMWA (YHKLMAMMK, 06beANHEHHbIMN B
OAVH MPOBOAHWK B KaXfOW YacTy 3HEProcuCTeMbI

/| —Touka  3asemMsieHUn 3HEProcUCTEMbI; 2 —3emns;

3 — OTKpbITble NPOBOAALLNE YaCTU: Ly £, — dasHble

NPOBOAHUKN SHeprocucTembl: PE — 3aWlnTblii NPOBOAHUK:
N — HyneBbIN NPOBOAHUK

PucyHok 10 — 3Heprocuctema TT

|/ — Touka 3asemnieHunA 3|'|Cpf0CVICT931bI:

2 — 3emMns§a; 3 — OTKpPbITble NpoBOAALLME YHaC-

T™M. | — 3a3emMAsoLLEe CONPOTMBEHUE (pe3n-

cTop unu peaktop); £,. Zj —asHble npo-

BOAHWKU 3HEProcucTembl; PE — 3aWuTHbIN
NPOBOAHUK

PucyHok 12 — OHeprocuctema IT
C 06WWM 3a3emaurenem
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/| — Touka UTCMNEHKA 3HEProcucTembl: 2 — XeMna;

3 — OTKpbITble NPO1I03*L:IHe YacTu; 4 — peakTop orpaHun

YeMus ToKa Hy/neBOli MocfiefoBaTe/lbHOCTU; L} Ls —

da3Hble MPOBOAHUKWN aHepTocucTeMbl; PE — 3awuTHbIi
NPOBOAHUNK

PucyHok 13 — SHeprocuctema IT, B KOTOpOiA BHe-
LWHAS 3Heprocuctema TT wam TN ucnonb3osaHa B
KayecTse MUCTOYHMKA

JHeprocucTeMa MMeeT TOUKY 3a3eM/IEHNS, He CBA3aHHYHO C 3a3eM/IEHNEM MW COEANHEHHYIO C 3a3eM-
NleHNeM Yepes conpoTuBeHKe (aKTUBHOE COMPOTUBAEHNE WU PEAKTOP); OTKPbITbIE MPOBOAALLME YaCTH YCTa-
HOBKM COEUHEHbI C 3a3eMIUTENSMM, KOTOPble MOFYT 6bITb TAKUMMU Xe, KaK U NPUMeHsieMble /151 aKTUBHOTO
COMNPOTUBNIEHNS NN PEAKTUBHOMN KaTyLLKM.

DHEeprocucTeMbl, NofyyvaroLme nutaHue ot apyrux cuctem (TT unm TN) yepes TpexasHblil peakTop
(peakTop Hyneeoii MoCNeA0BaTeNIbHOCTH), MMEIOT BbICOKOE CONPOTUBIEHME K TOKAM YTEUKM Ha 3eMio (Hyne-
BOIi MOCNeA0BaTENLHOCTM) CO CMELLeHMEM HeliTpanu (cm. 13.3).

10 3awmuTHble Mepbl Ansa sHeprocuctem TN

B aHeprocmctemax TN Touka 3a3eMieHUs (B TpexdasHbIX CeTAX 06bIYHO Hy/eBas TOYKa 3Heprocucre-
Mbl) W OTKPbITbIE NPOBOAALLMNE YACTW COELMUHEHBI 3aWUTHLIM NPOBOAHUKOM. pyY KOPOTKOM 3amblKaHWUM
MexXay (asHbiM MPOBOAHWMKOM W 3alUTHBLIM NPOBOAHNUKOM W/WN OTKPLITBIMU MPOBOAALLMMU YACTAMU TOK
HYNeBOli NoCNefoBaTeNlbHOCTH Yepes 3alMTHOEe YCTPOMCTBO BbI3bIBAET OTK/AOUEHNE NUTAHWUSA OT HEUCMpPaBHO-
ro 060pyA0BaHus.

YTobbl B cliyyae MoBpexAeHWs (Ha OTKPbITbIX MPOBOAALLMX YACTAX U Ha 3a3eMSIEHUM) noTeHuuman
3aWMUTHOrO NPOBOAHMKA U OTKPbITbIX MPOBOAALLMX YacTeil, COefUHEHHbIX C HUM. Ma4y0 OTANYaNCca OT MOTeH-
unana 3azeMneHns, 3alnTHbIA NPOBOANNK [OMXKEH OblTb COEANHEH C HECKOMBbKMMMW TOYKaMU 3a3eM/IeHUA,
pacnpefeneHHbIMW rak. YTo6bl NONYUYNTb BOSMOXHO MeHbLUEe 3a3eMstoLLee CONPOTMBAeHNe. B cnyyae no-
BPEXAEHWS M30NALUN MeXAY Pa3HbIM MPOBOJHUKOM W He3alWILeHHOW NPOBOASALLEl YaCTb0 HanpsXXeHne
NMPUKOCHOBEHMA [OMKHO ObITb OrpaHNYEHO, Kak yKa3aHo B pasjene 8.

10.1 CoefnHeHMe OTKPbITbIX MPOBOASALLMX YacTel

Bce OTKpPbITble NPOBOAALLME YACTW 3NEKTPUYECKON YCTAHOBKM [OMKHbI 6blTb COEANHEHbI C TOUYKON
3a3eM/NeHNS IHeProcMCcTeMbl NP NMOMOLLY 3aLUTHBLIX MPOBOAHWKOB.

10.2 OTK/IH0YeHVE MOC/Ie MOBPEXAEHVSA

3aWmnTHbIE YCTPOICTBa N MOMepPeYHOoe CeYeHre NMPOBOAHUKOB AO/MKHbI BbIGUPATLCS raK, uTobbl Npu
BO3HVWKHOBEHWNMW KOPOTKOrO 3aMblKaHWs B M0G0 TOUKe MeXAY PasHbIM H3aLWMTHbIM MPOBOAHUKAMU UK
OTKPbITON NPOBOASALLENA YaCTblO, COEANHEHHON C HUMM, OTK/HOUYEHME MPOUCXOANIO Ma HOPMUPYEMOE BPEMS.

3TOro JOCTUTaloT BbIMO/IHEHNEM C/IEAYHOLLLET 0 COOTUHOUMEYHYUSA

2>\ £ Ua,
rae Z —conpoTuB/eHne KOHTYpa TOKa KOPOTKOro 3aMblKaHus, OMm;
/,,] —TOK cpabaTbIiBaH/A OTK/IHOYAIOLLEr0 YCTPOMCTBA B TeHeHMe 5 ¢ B yCTaHOBKax, yKasaHHbIX B 8.5. nnm
3a BpeMs, yKasaHHoe BTabnuue 7 unm 8, A;
6, —dasHoe HanpsxeHue. B.
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MpumeyvaHuns

1 B KOHTaKTHOI# YCTaHOBKe Zi MOXET ObITb MOACHNTAHO W U3MEPEHO.

2 lMpepgnonaraeMoe HanpsikeHne NPUKOCHOBEHWUS 3aBUCUT OT HaNpPsHXKEeHWs 3HEProcuUCTeMbl U OT COOTHOLLIE-
HWS MEXAY COMPOTUBAEHNEM 3aLLMTHOM Lieny U CyMMbI COMPOTUBAEHNS (ha3HOr0 NPOBOAHMKA N UCTOUHMKA.

Ecnv yka3aHHOe COOTHOLLIEHWE HC MOXET 6bITb BbINOMHEHO, CMedyeT 06ecneunTs AONOHNTENIbHOE COefuHE-
HWe B COOTBETCTBMM C TpeboBaHuAMM 14.8.2.

10.3 OAMHOYHBI MPOBOAHMK, 06BEANHSAIOLLMNIA (YHKLUMMN 3aLLMTHOFO U HY/1eBOrO NPOBOAHWKOB

Ecnu no3BonsoT geiicTByOLME NMPaBuIa, OANHOYHbIA NPOBOAHUK MOXET 06beANHATL PYHKLUN 3a-
LMTHOTO ¥ HYNeBOro NPOBOAHMKOB, NPW 3TOM CnefyeT cobnoaarb cnefytoLlme ycnosus:

- B CTaL,MOHAPHOW 3/1eKTPMYECKOl yCTaHOBKe MPOBOAVM K LJO/KEH 6bITh XXECTKUM;

- NNoWazb NOMepPeYHOro ceYeHns NPOBOAHMKA AO/MKHA ObITb HE MeHee 10MM2.

B cnyyasx, Korga npoBOAHWK Or0/eH, T. e. OTCYTCTBYET U30MALNA, MOXET BOSHUKHYTb HEO6XO4MMOCTb
130/1MPOBaTh MPOBOAHMWK He AN 3aLUNTbl OT KOCBEHHOIO NPUKOCHOBEHMWSA, & M0 APYrMM NpUYMHaM, Hanpu-
Mep Npu yrpo3e UCKPb.

10.4 OTKNtOYEHVE KOMOVMHMPOBAHHOIO 3aLLMTOr0 W HY/IeBOr0 NPOBOAHMKOB

3alMTHbI NPOBOAHUK He JO/MKEH OTKNOYATLCA Npu paboTe. MpuMeHeHMe 3alUTHBIX YCTPOICTB, Ael-
CTBYIOLLMX Ha CBEPXTOKAX, BO3MOXHO NPy 06beAUHEHNN (PYHKLMIA 3aLWTHOFO 1 HYNEBOro NPOBOSHUKOB
TOJIbKO TOrfia, Korga oTKNYaTCa 1 (ha3Hble NPOBOLHUKN.

10.5 SnekTpuyecKoe OTAeNeHMe 3aWMTHOr0 NPOBOAHMKA OT KOMOMHMPOBAHHOMO 3aLLMTHONO U HY/1eBOr0
NPOBOJHWNKOB

Ecnn HyneBol W 3aWMTHbIA NPOBOAHMKMN 3MIEKTPUYECKU OTAENEHbl B NH060I TOUKe 3M1EKTPUYECKON
YCTAHOBKM, TO HeNb3s COEAUHATL 3TW ABa NPOBOAHMKA APYT C APYroM OT TOl e TOYKM, KoTopas MaeT no
HanpaBNeHWIo K Harpyske.

HyneBoit NPOBOAHMK [AOMKEH 6bITb N30MPOBAH M MPOIOXEH TaK Xe, Kak ha3Hblil NPOBOAHWK.

10.6 O603HaueHMS NPOBOAHNKOB

a) 3alMTHbI NPOBOAHUK

3alMTHBIA NPOBOAHVK A0MKEH ObITb 3e/16HOT0/XKENTOrO0 LiBETa COrNacHo LIBETOBOAY KOAY.

b) KOoM6WHMPOBaHHbIN NPOBOAHUK

KOMGUHMPOBaHHbI NPOBOAHUK AO/MKEH BbITb TOFO Xe LBeTa, YTO W 3aLUTHbIA NPOBOAHUK — 3efe-
HbIN/KeNnTbl. KOHLbI 4OMKHBI 6bITb 0603HaUYeHbI TaK Xe, YToObl NOKa3aTb 06beJMHEHHOE HA3HAUYEHNE HeNT-
panu.

c) HyneBoil NpoBOfHWK

Ecnu HyneBoil NpoBOAHUK He MMeeT APYroro Ha3HayeHuWs, ero peKoMeHgyeTcs 0603Ha4nTb CBETIO-
ronyobimM LBETOM.

10.7 3aWwmTHbIE YCTPOCTBA

PekomeHAyeTCA NPUMEHEeHNe 3aLlNTHbIX YCTPONCTB, AeCTBYIOLWMNX Ha CBEPXTOKAX U Ha TOKE HYNeBOW
nocnefonaTenbHoOCTU.

Ecnu HyneBoii 1 3aWMTHbIA NPOBOAHUKM 06beJUHEHbI COOTBETCTBEHHO TpeboBaHuaM 10.3, 3aluTty
06ecneynBaloT TONbKO 3aLMTHBIMW YCTPONCTBAMMU, A/CTBYIOLLMMMN HA CBEPXTOKAX.

10.8 3almMTHble YCTPOWCTBA, AEMCTBYIOLLME HA TOKe Hy/1eBOM NOCesoBaTe/lbHOCTH

Mpy “cnonb30BaHWM 3alUTHBIX YCTPOICTB, AEACTBYIOWMUX HAa TOKE HYNeBOl MOCnef0BaTeNlbHOCTH,
COEAMHATL OTKPbITbIE MPOBOAALLME YaCTV C 3aLUTHBLIM NPOBOLHUKOM He TpebyeTca. X CoefJMHAIOT C 3a3eM-
AUTeneM, CONpoTUB/IEHNE KOTOPOro nNofobpaHo COOTBETCTBEHHO pabouemy TOKY 3alMTHOrO YCTPOICTBa,
[eliCTBYIOLLIEr0 Ha HyNeBOl MocneaoBaTeNbHOCTU. B 3TOM cnyyae Lenb, 3alULLeHHYI0 3TUM 3aLUTHbIM YCT-
POACTBOM, AeCTBYHOLW MM Ha TOKE HYNEBO MOCNEL0BATENbHOCTM, CYUTAKOT 3HeprocucTemMonn TT. v K HeWt
HY>XHO NpUMeHAN» ycnosua pasgena 11.

B cnyyae, ecnn HeT 0TAe/IbHOT0 3a3eMANTeNs, OTKPbITbie MPOBOASALLNE YaCTH C 3aWUTHBIM NMPOBOAHN-
KOM [0/MKHbI 6bITb COEAUHEHBI CO CTOPOHbI MCTOYHMKA 3aLLMTHOrO YCTPOICTBA, AE/CTBYIOLLEro Ha ToKe
HYNeBOI NocnefoBaTelbHOCTU.

10.9 BanaHc HanpskeHWs

B HekoTopbix cnyyasax ong aHeprocuctem TN HanpsxeHuem go 1000 B BKOY., B KOTOPbIX MOXET
BO3HWKHYTb HEMOCPEACTBEHHOE 3aMblKaHne MeXAay hasHbIM NPOBOAHNKOM 1 3a3eMneHneM (Hanpumep, cuc-
TeMbl Hafi3eMHbIX TMHWIA), BO/KHO BbINOMHATLCA YCNOBWE, MPU KOTOPOM HaMpsi)XeHe OTHOCUTENbHO 3eMN
He O/)KHO MNpeBbIwaTh UL

(9]}
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rae RB —obuee conpoTvBieHne 3a3emnenmns. Owm;

Rt —npeanonaraeMoe HauMeHblLee CONPOTUB/IEHNE KOHTAKTa 3a3eM/IeHNA NPOBOAALLUX YacTeid, He co-
eINHEHHBIX C 3aLUTHLIM MPOBOAHWKOM, NPW MOSABMEHUN KOHTAKTa MeXAy 3eMei 1 hasHbiMu
npoBogHMKammn, Om;

Ua—(ha3Hoe HanpsaxeHue, B:

UL - HOPMUPOBaHHOE HanpsxxeHwve, B.

PekoMeHAylOTCA CnefytoLyme Mepbl 3aluTbl:
- onopa, coeiHeHHas C 3alMTHLIM NPOBOAHUKOM NOA Haf3eMHON NNHUeI;
- KOHCTPYKTUBHbIE YaCTW, COEANHEHHbIE C 3aLUTHbIM NPOBOAHUKOM.

11 3auMTHble Mepbl 415 3HeprocucTem TT

B aHeprocuctemax TT Touka 3a3eMeHus (Hynesas) COeUHeHa HenocpeAcTBeHHOe 3a3eMnTenem 6es3
COMPOTUBEHNA (He BK/lOYas CONPOTUB/EHWE 3aLLUTHOTO NPOBOAHNKA), COEAMHAIOLLLENO TOUKY 3a3eM/IEHUS C
3a3emMnuTenem.

OTKpbITble NPOBOAALLME YACTU NPUCOEUHEHBI TMG0 UHAVBUAYaNbHO, NMGO rpynnamu Uan BCe BMeCTe
K O4HOMY U/IN HECKO/IbKUM 3a3eM/INTENIAM HE3aBUCHUMO OT TOUKM 3a3eMNeHNS 3a3eMIHTENS.

B cucTemax, NOMHOCTLIO YCTAHOBAEHHBIX B MEPEABMKHON Unv NOABUXKHON annapatype, MeTaannyeckas
KOHCTPYKUWSA 06pa3yeT 3a3eMnunTeNb. U TOUKA 3a3eMeHNs ByAeT COeUHATLCA C METaNIMYECKOR KOHCTPYK-
Lmeil.

B cnyyae KOpPOTKOrO 3aMblKaHUA MeXAy (asHbiM NPOBOAHMKOM W OTKPbITOW MPOBOAALLENA YacTbio
HanpshXeHne NPUKOCHOBEHMUS [OMKHO ObiTb OFPaHNMYEHO B COOTBETCTBUM C TpeboBaHUAMM paszena 8.

11.1 N3onaumsa v NpoknaiKa Hy/ieBoro NpPoBOAHMKA

HyneBoii NPOBOAHMK, €CAN OH eCTb, JO/MKEH ObiTb M30AMPOBAH U NPOMOXEH FaK Xe, Kak (a3Hbli
NPOBOJHMUK.

11.2 CoeanHeHMe 0TKPbITbIX NPOBOAALLMX YacTel

Bce 0TKpbITbIe NPOBOAALLME YACTU NEKTPUYECKOr0 060pyA0BaHUA, 3aLULLEHHbIE 06LLUM 3alUTHBIM
YCTPOANCTBOM, JO/IKHbI ObITb B3aMOCBA3aHbl ¥ COEANHEHbI 3aLMTHLIM MPOBOAHUKOM C O6L MM 3a3emMAuTe-
nem. Ecnm HeCKONbKO 3alyMArbiX yCTPOACTB MPUMEHSAIOT MOCneA0BaTebHO, TOFAa 3TO TpeboBaHWe OTHOCKUTCSA
K KOV rpynne OTKPbITbIX MPOBOAALLMNX YaCTe, 3alULLeHHbIX OA4HUM YCTPOCTBOM.

OTKpbITble NPOBOAALLME YACTW, KOTOPbIE O4HOBPEMEHHO [OCTYMHbI, AO/MKHbI 6bITb COEAUHEHBI C 06-
MM 3a3eMINTENEM.

11.3 YcnoBus, KOTopble JOMKHbI ObITb 06ecrneyeHbl NPy yTeuke

B cooTBeTCcTBMM C TpeboBaHMAMK 8.3 HEO6XOAVMMO BbINOMHUTL CRefytoLLee yCnosue

rge 18 —TOK cpabaTbiBaHMS OTK/OYAIOLLEr0 YCTPOMCTBA B TEHEHME BPEMEHM NS NPeAnonaraemMoro Hanpsxe-
HUS NPUKOCHOBEHMNSA — KPUBas MaKCMManibHOr0 paboyero BpemeHU. Ecnn npyMeHsIOT yCTpoOACTBO,
paboTatoliee Ha TOKe Hy/eBOW MocnefoBaTe/bHOCTW, TO /,,paBEH HOMWHANbLHOMY TOKY HYNEBOIA
nocnefoBatensHoCcTu /q, A,
U — HOpMMpPOBAHHOE HanpseHue (U,) Wan npeanonaraeMoe Hanps>xeHne NpUKOCHOBEHUS. B;
Ra —COMPOTMB/EHNE 3a3eMIHTENSA OTKPbITbIX MPOBOAALLMX YacTein. OMm.
Ecnn 370 ycnosue He BbINOHAETCSA, TO HY)XXHO YCTAHOBUTb JONOJIHATENbHOE BblpaBHUBAHMWE NMOTEHLN-
anoB B COOTBeTCTBMU C 14.8.2.
11.4 3alWmMTHbIe YCTpOlicTBa
PekomMeHAyeTCcs NpMMeHeHMe 3alUTHbLIX YCTPONCTB, AENCTBYIOLLNX:
- Ha TOKe HYNeBOI NOCNeA0BaTeNbHOCTY;
- Ha CBEPXTOKe.
MpruMeHeHMe YCTPOICTB, AECTBYIOLLMX NPU HANPSHXKEHUN NOBPEXAEHNS, HE UCKNOYAeTCA ANS CUCTEM
C Hanps>eHuem fo 1000 B BkAtou.

12 3awuTHble Mepbl 4na aHeprocuctem IT

B aHeprocuctemax 1T TOYKa 3a3eMIeHNA CUCTEMbI MUTAHMA U30/IMPOBaHa OT 3a3eM/IeHNA UK 3a3emsieHa
yepes3 cConpoTnBneHUE, a OTKPbITbIE NMpoBoAALLME YaCcTW COeANHEHBLI C OAHUM UK HECKO/NIbKMMW 3a3emMtore-
NIA.MV UHANBUAYANbHO, rpynnamMy unu sce BMecte. OTK/IOYEHME NCTOYHUKA NMUTAHNUA MOXET He I'IOTp66OBaTb-
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CH, €CMN TOK MOBPEXAEHUA NPU €AUHUYHOM NOBPEXAEHNMN Ha OTKPbITble MPOBOAALLME YaCTU AOCTATOYHO
HU3KWIA N He MpeBbIlaeT HOPMUPOBAHHOe HanpsXxeHne UL. HyXXHO NpUHATL Mepbl, UCKOYaloLme aBa
0[HOBPEMEHHbIX 3aMblKaHUA Ha 3emnto (hasza—semna—phasa).

3HeprocucTema, KoTopas nuTaetca oT aHeprocmuctembl TN unu TT yepe3 peakTop HyNeBOI MocnesoBa-
TeNbHOCTM, OFPaHNYMBAIOLL NI TOK MOBPEXAEHUA Ha 3eM/t0 (PeaKTWBHAA KaTyLlKa HyN1eBOoi nocneoBaTenb-
HOCTU (has) A0 Manoro 3HayeHus, COOTBETCTBYeT Tpe60BaHNAM K aHeprocucteme '

Tam, rge cMelleHMe HenTpanu JoCcTUraeTcs NPUMEHeHNEM YCTPOICTB, OrpaHMUYMBAOLLNX TOK YTEUKU Ha
3eMJ110, TO Takme yCTPOCTBa A0/MKHbI 0TBeYaTb TpeboBaHuAM pasgena 13.

12.1 N30naumns unm 3asemMneHne TOUKY 3a3eM/IEHNS 3HEProcUCTeMbI

Touka 3a3eM/eHNs MOXET ObITb M30/IMPOBAHA OT 3EM/IM WX 3a3eMJieHa Yepes COMPOTUBIEHME (B TaKnX
CNy4asx MMeHHO HyneBas TOYKa COeAVHeHa C 3eMieli Yepes CONPOTMBIEHUE).

JlonyckatoTcs 1 UCKYCCTBEHHbIE TOUKMN 3a3eMIEHNS.

MpumeyaHune —Takve 3a3eMNeHNs ObIBAIOT HEOOXOAVMbI /1 YMEHbLUEHUSA MepeHanpPsXXeHns um
KonebaHna Hanps>KeHus.

12.2 MNpoknajgka v n3onsumsa Hy/1eBoro NpPoBOAHMKA

HyneBoit NpOBOAHUK, €C/IN OH €CTb, AO/MKEH OGbITb M301MPOBAH U NPOMIOXKEH TaK Xe, KakK W PasHblii
NPOBOAHWK. He peKoMeHAYeTCA UCNOb30BaTh HY/1EBOW MPOBOAHMK 415 COeJMHEHUA HArpy30K.

12.3 CoejHEHWE OTKPbITbIX NPOBOAALLIMX YacTeW

Bce OTKpbITble MPOBOAALLME YACTU LOMKHbLI OblTb 3a3eM/IeHbl UHAMBMAYaNbLHO, rpynnaMu WM Bce
BMecTe. OHM MOTyT 6bITb COEJMHEHbI MPAMO C 3a3eMieHneM (pUcyHkm 11m 12).

O6Lee CONPOTUBEHWE 3a3eMIEHUA R, BCEX OTKPbITbIX MPOBOAALLMX YaCTel, COefUHEHHbIX 3aUTHbIM
NMPOBOJHUKOM C 3a3eMJIHTENEM, JO/KHO OTBeYaTb CefytoLiemMy TpeboBaHuio

1*Ra*Ul,
rge /j — TOK MOBPeXAEHWS Npy NepBOM HernocpeACTBEHHOM 3aMblKaHUM MeXAy PasHbIM NPOBOLHUKOM U
OTKPbITOW MpoBoAALLeii YacTbto, /1. Bennunny /fyynTbiBatoT Npy pacyeTe TOKa YTeuku 1 obLiero
3a3eM/IAIOLLEr0 CONPOTUBNEHNSA 3NEKTPOYCTaHOBKM;
UL —HOPMWPOBaHHOE Hanps>XeHNe NPUKOCHOBeHUS. B.

12.4 PaboTa 3aLmUTHBIX YCTPOWCTB B YC/IOBUSAX MOBPEXAEHNS

a) Mpu BO3HWKHOBEHUMW NEPBOro NOBPEXAEHMSA

Ecnu npegnonaraemoe HanpshkeHne npukocHoseHms (12.3) npesbiwaeT UL (8.2), TO 3aWjmMTHOE yCT-
POVICTBO fO/IKHO OTK/HOUYNTbL MUTaHWE Lienun B COOTBETCTBUM C TpeboBaHnAMM 8.3.

Ecnn npegnonaraemMoe HanpsXXeHne NPpUKOCHOBEHNA He npeBblwaeT UL (8.2). pa6oTa MOXET Npojon-
XaTbCA NpU cnefyoLwmnx ycrioBusax:

i) 3aWMTHbIE Mepbl A4O/MKHbI NpeAycMaTpuBaTh pasbefuHeHNe B Cyyae NoCneyoLero NoBpeXxxaeHus
(thaza—s3emna—easa) B COOTBETCTBUN C TPEOOBAHMAMY NOAMNYHKTa b):

ii) yCTpONCTBO KOHTPONA U301ALMUW W APYTOe aHaNorMyHoe 3almnTHOe YCTPOCTBO PEerucTprpyeT nosB-
NeHne NOBPeXAEeHNA U30NALMNN 3NeKTPUYECKON YCTaHOBKMN, HAXOAALEACA NO4 HanpsXXeHWeM, na OTKPbITbIe
NPOBOAALLME YaCTW MW Ha 3eMNI0 (MCKOYeHUe —CM. NOANYHKT b);

3ro yCcTpoCTBO JO/MKHO AaBaTb 3BYKOBOW U (1/1M) BU3YasbHbIA CUTHAN, YTOBbLI MOXHO 6bIN0 HEMes-
NEeHHO YCTPaHUTb HEUCMPaBHOCTb.

PekomeHgyeTcs, UTO6bI YCTPOWCTBO MW CepUs YCTPOWCTB ONpPeAensin MecTo NOBPEXAeHNs LOCTAaTOUHO
TOYHO /11 06ecneyveHNs OTK/TOUYEHUA MOBPEXAEHHOM YacTu Lenu;

iii) Npy npogomKeHnn paboT B yCN0BUAX MO NOAMNYHKTY @) CnedyeT yUnTblBaTb ONACHOCTb BO3HUKHO-
BEHMS MoOXapa, a Takxke Tpeb6oBaHWA AelCTBYOWMX CTaHAapToB. pn paboTe NOABUXHOIO MexaHusma c
CUCTEMOI NMTaHWA, KaK NOKa3aHOo Na pucyHke 12, pekomeHAyeTcs, 4Tobbl paboTa npekpalyanach Kak MOXHO
6bICTPEe MM NPaKTUYECKM Cpa3y nocne BOSHUKHOBEHUA NEPBOro NOBPEXAeHMS.

b) Mpy BO3HUKHOBEHMW MOCNEAYOLWMNX NOBPeXAeHN (hasa—3eMna—gPasa)

Mpy BO3HMKHOBEHMM MEPBOr0 NOBPEXAEHNA Ha 3eMJII0 [O/IXHA ObITb Takas 3awwnTa, KoTopas obecne-
ymBana 6bl OTK/IOYEHNE MUTAHWA B ClyYae BTOPOro 3aMblKaHMA. Y CNOBMA 3aluTbl U cpabaTbiBaHWA onpejene-
Hbl Ana aHeprocucteMbl TN unu TT B 3aBUCMMOCTW OT TOrO, COEAMHEHbI N BCe OTKPbITblE NPOBOAALLNE
4acT¥ 3aWMTHLIM NPOBOAHUKOM WW HET.

HacToaTenbHO pekOMeHAyeTca NPUMeHeHWe YCTPOoNCTBa KOHTPONS N30NALMN.

12.5 3aWwymTHbIE yCTPONCTBa

PekomeHAyeTCA MPUMEHEeHWE CefyoL X 3aLlUTHbIX YCTPOACTB:

- KOHTPONA N30NALNK;
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- paboTatoLLMNX Ha CBEPXTOKE;

- paboTatoLMX Ha TOKe HY/1eBOI NOCneA0BaTe/IbHOCTY;

- paboTaloLmx Ha HaNpPsSXXeHUU HyNeBoli NocnefoBaTeNlbHOCTM (TONLKO 415 CNeLnanbHOro npuMeHe-
HUA).

13 Tpe6oBaHMs K YCTPOIACTBaM, OFpaHUYMBAIOLLMM TOK YTEUKN Ha 3eMIIHO

[Onsa aHeprocuctem IT, B KOTOPbIX 418 CHUXEHWSA TOKA YTEUKM Ha 3eMII0 NPUMEHAIOT YCTPOIACTBa,
MCMONb3YoLL e CMELLLeHNEe HEATPaNM B CUCTEME, ONYCKAKOTCA CNefytoLine orpaHnYeHns TOKOB 3aMblKaHNS
Ha 3emnto: go 1000 B Bkawou. - 10, 15, 25 A; cs. 1000 B - 10, 15, 25, 50 A.

HoMUHanbHoe HanpsiXXeHue 3TUX YCTPOACTB OMKHO 6bITb MMHEAHBIM HaNPsSXXeHWEM 3HepProcUCTeMbI.

MpumeuyaHune — Lukanmueckan Harpyska 1 gpyrve HOMWHabHble TPeBOBaHWS HaXOAATCA Ha cTaguu
paccMoTpeHMs.

13.1 ConpoTuBAEHMS pe3ncTopa 3a3eMNeHUs HY1eBON TOUKN

CneyuansHble TpebOBaHMA HaXOAATCA Ha CTaAUM PACCMOTPEHUS.

13.2 PeakTopbl 3a3eMIEHNS HEATPanu 1 yroracsme KaTyLKu

PeakTopbl MOryT NPUMEHATLCA N0 AN OFPaHUYEHNA TOKA 3aMblKaHUA Ha 3eMAt0, NM60 B KayecTse
KaTyLlleK fyroraleHHs. KOMNeHCUPYLWUX eMKOCTHbI/ TOK. U B Clyyae 0AHO(a3HOro 3aMbiKaHusa (a3sa-
3eMNA B CUCTEME.

B Takux KaTylKax AyroraleHHs MOXeT nNpeaycMaTpuBaThCa OTAeNbHas 06MOTKa A4/19 COeAUHEHUS C
pesncTopom.

13.3 TpexdasHble peakTopbl HYNeBOW NOCNe[0BaTEIbHOCTU, OFPaHUYMBAOLLME TOK YTEUKU Ha 3eMI0
(peakrop HyneBoi nocneaoBaTe/lbHOCTL (has)

PeakTopbl TOKa HyNeBOW MoCneA0BaTeIbHOCTH, OrpaHMYMBalOLL Ve TOK NMOBPEXAEHNS Ma 3eMt0, Npej-
Has3HayeHbl 418 MOAKNIOYEHUA KOMMIEKTHO B TpexdasHyl 3HEpProcucTemMy; TOUKY 3a3eMneHus (B 3TOM
CllyYae Hy/eBYIO TOYKY) 3a3eMA0T, 06ecneynsas HU3KOe COMPOTUBIIEHWE TOKY Harpy3ku v BbICOKOE CO-
NpoOTUB/IEHNE TOKAM HYNeBOW Nocnef0BaTeNbHOCTU AN1A TOr0, YTO6bI OFPaHUYMTbL 40 3aA4aHHOM0 3HAYEHMNS
BE/IMUNHY TOKA, KOTOPbIA MOXET BOSHUKHYTb MPY 04HO(Aa3HOM MOBPEXAEHUN Ha 3eMII0.

OO6bIYHO peakTopbl 3TOrO TUMa NPUMEHSAIOT TONbKO B CUCTEMAX C HanpsxeHnem cs. 1000 B.

Takue peakTopbl MOryT NPUMEHATLCA BMECTO M30/MPYHOLLEr0 TpaHcopMaTopa A9 OrpaHNYeHns TOKOB
NOBPeXeHNs Ha 3eM/I0.

PekomeHAyeMble BENIMUYMHbBI OTPaHUYEHNS TOKA YTEUKM Ha 3eMII0 /15 TaKUX PeaKTOPOB UAEHTUYHbI
Be/IMYMHAM TOKOB 3aMblKaHWSA Ha 3eMJt0, MPUBEAEHHbIX B HACTOALLEM pasjene.

14 3azemnsiowme yCTPOMNCTBa M 3aLMTHbIE NPOBOLHUKM

14.1 O6wwme TpeboBaHUA

14.1.1 3asemnstoLLMe YCTPOKCTBA AOMKHbI Y0BNETBOPATL TpeboBaHNAM 6€30MacHOCTM U PYHKLMO-
Ha/lbHbIX» TPe60BaHNAM, NPefbABASEMbIM K 31eKTPUYECKUM YCTaHOBKaM U Ux 060pyAoBaHuio. 3asemnsiolyme
YCTPOWCTBA MOTYT NPUMEHSATLCA COBMECTHO WM OTAENbHO B LieNax 3aluTbl Uam paboTsl COrnacHo Tpebosa-
HUAM, NpesbABAsAEeMbIM K 3TUM YCTaHOBKaM.

14.1.2 3asemnsaioLme yCTPONCTBA AO/MKHBI BKNOYATb 3a3eMANTENN, 3alUTHbIE NPOBOAHUKN U ApyTyie
KOMMOHEHTbI, HeOOX0ANMbIE 419 BbIMONHEHNA TpeboBaHWNA HaCTOALLLEro CTaHAapTa.

Mpn meya nug

1 Cxema 3n1eMeHTOB TUMWYHbIX -3a3eM/IAKOLLMX YCTPOMCTB NpuBefeHa Ha pucyHke 14. He Bce npuBogymble ane-
MEHTbI [JO/DKHbI MPUCYTCTBOBATb B KXKAOM 3a3eM/ISIOLLEM YCTPOWCTBE. B HEKOTOPLIX YCTaHOBKaX MOryT norpctoBaTb-
Csl JOMOJIHU Te/bHbIE 3/IEMEHTbI, & HEKOTOPbIE 3/1eMEHTbI MOrYT MMeTb KOMOUHUPOBaHHYIO (hYHKLMIO.

2 B 3TOM NOAMYHKTe He coAepXkann Tpe6oBaHUs, NpeabaBasemble K OTAEMbHbIM 3a3eMNSAIOLLMM YCTPO/CTBaM
UMW 3aLLMTHBLIM MPOBOAHMKAM, EC/IK OHW MOTYT 6bITb BbIMO/HEHbI APYIMMU CPEACTBaMU.
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14.1.3 KoHCTpYKLMA, BbIOOP M yCTaHOBKa 3a3eMNs-
HOLMX YCTPONCTB AO/MKHbI ObITb TAKUMMU, YTOOLI:

a) BbINONHANNCE TPe6OBaHNA K 3aLyuUTe OT KOCBEH-
HOro NPMKOCHOBEHUA, NpUBefeHHbIE B rnase |l;

b) BbINOAHAANCL TEXHUYECKME TpeboBaHMA A1 HOP-
ManbHON paboThbl 3aLLUTHLIX YCTPOICTB;

C) 3a3eMNTENN U 3aAMUTHbIE MPOBOAHWUKNA KOHCT-
pyvpoBannch 1 yctaHaBnMBaanCh TakuM 06pasom, YTobbl
Tpe60oBaHA K 3aluTe N GYHKLMOHUPOBAHWIO YAOBMET-
BOPA/NNCH B OXXUAAEMbIX B NpOLECce 3KCnayaTauum ycno-
BUSIX;

d) TOKM yTeukun Ha 3emto (BK/IOYas TOKN pe3ynb-
TUpYIOLLME OT NOBpeXaeHuns haza—3eMna—gasa B cryyae
npumeHeHuns cuctem IT) morau 66l NPOXoAnTL Gesonac-
HO 0COBEHHO NMpU TEPMUYECKNX, TEPMOMEXAHNYECKUX U
3M1IEKTPOMEXAHWNYECKUX NeperpysKkax;

e) obecrneymsanach fOCTaTO4HAA NPOYHOCTb U A0-
nosLUrrenbHas MexaHnyeckas 3aluTa, COOTBETCTBYOLLAS
YCNOBWSIM BHELUHWUX BO3AENCTBNIA;

/| — paseMnAlWUA NPOBOAHUK: 2 — OCHOBHOI 3a-
0 CONpoTMBNEHNE 3a3eM/IEHNA COOTBETCTBOBA/IO 3a-

WWTHBIA  MPOBOAHMK: 3 — WWWTHBINA NPOBOAHMK:

LWMTHBIM U PYHKLMOHaNbHbIM TPe60BaHNAM YCTaHOBKM U
6b1710 6bl NOCTOAHHO 3DPEKTUBHbLIM.

14.1.4 ins NCKNOYEeHNSA BO3MOXHOCTU MOBpPeXe-
HUA MeTanIMyecKuX YacTeil B pesy/nbTaTe 371eKTponv3a
[OMKHBI 6bITb NPUHATHI MEPbI NPELOCTOPOXKHOCTH.

14.2 3azemnuntenu

1421 TIpUMeHAIT CnefytoLine TUMbl 3a3eManTe-

4 — OCHOBHOW MPOBOAHWK BblpaBHWBAHUSA MOTEHLMU-
anoB: 5 — BCMOMOraTeNbHblli NPOBOAHWUK BbIPaBHU-
BaHus noteHuyuanos; T — gatemnnTens: B — knemma
3aszemM/ieHns rnaBHas: .1/ — oTKpbITas nponogsiiam
yacTb: C — CTOPOHHAS npoBogsuias 4acTb; P — ma-
rUCTpasbHbIli BOAONPOBOA

PUCYHOK 14 — 3nemMeHTbl TUMUYHOTO 3a3eM/sl-
IOLLero ycTpoiicTea

nein:

- cTepxeHb(n) nnm Tpyba(bl):

- nenta(bl) Unm nNpoBoA(a);

- nnactnHa(bl) nnm cetka(n);

- anekTpog(bl), 3afenaHHblli(e) B hyHAAMEHT;

- MeTannyecKoe apMmnpoBaHve 6eToHa;

- Apyrue nogxogsaiime noasemMHble CTPYKTYpbI.

LomKHbI 6bITb NPUMEHEHbI OAUH UK Bonee 3a3emnuTeneil B 3aBUCUMOCTY OT NOYBEHHbIX YCNOBUIA 1
Tpebyemoro conpoTUB/IEHUS 3a3eM/IEHMS.

Mpu npuMeHeHNN NepeABMXXHOIO UK NOABVXHOI0 060pyA0BaHNA ero MeTanIoKOHCTPYKLUN MOTYyT
MCMOMb30BaTLCS B KayecTBe 3a3eMnTeneid 44 3HEProcMCcTeM, N30MPOBAHHbIX OT BHELWHUX NCTOYHMKOB
NUTaHWA, NN 3HEPTOCUCTEM C aBTOHOMHbIM MUTAHUEM.

MpumeyaHusa

1 3dhtheKTMBHOCTL MHOBOT0 3a3eMIMTENS 3aBUCUT OT MECTHBIX MOYBEHHBIX YCMOBUIA. ECnn ycnoBus npensTcTay-
0T Y0BNETBOPUTENIBHOMY 3M1EKTPUUECKOMY KOHTaKTY, Haunyullnin adekT faeT NPUMEHEHUE TaKMX TEXHUYECKMX
MpUEMOoB, KaK U3MefbyeHue NouBbl U (MiK) fo6aBNeHNe XMMUYECKVX HAaNOMHUTENEN.

2 B HeKOTOpbIX Clyyasx TpebytoTca OTAeNbHbIe 3a3eMstoLLMe YCTPoicTB:! (cm. 14.5).

14.2.2 MaTepumanbl 1 06LLas naowagb NoNepeyHoro Ce4eHns 3a3eManTeNn JO/MKHbI 06ecneynsaTb Npo-
BOAMMOCTb HE MeHbLUYI0, YeX» Y 3a3eM/IAI0LLEro NPpoBoOgHMKa corfnacHo 14.3.1.

14.2.3 Tun v rnybrHa, Ha KOTOPYHO OMNYCKAKT 3a3eMINTeNb, OMKHbI ObITb TAKUMU, YTOObI BbICbIXa-
HMe 1 3aMep3aHune MoYBbl He YBENNUMBaAN CONPOTUBIEHNS 3a3eMIEHNSA 3a3eMINTeNel Bbllle A0NYCTUMOIA
BE/IMYMHBI. TaK. rge aTo HeOCYyLLeCTBMMO, 3a3eMAUTENN OMYCKAKT HUXe NOCTOAHHOIO YPOBHA TPYHTOBbIX
BOA. KPOMe 3a3eMnTeneid, NCNoMb3yeMblX A1 KOHTPONS PasHOCTU MOTEHLNano0s.

14.2.4 Mpun NPOEKTUPOBaAHNMN 3a3eMANTENEN HYXHO YUUTbIBATb KaK TUM. TeMMEpaTypy v cogepxaHue
B/1arv B NOYBe, rak 1 BENIMYUHY U NPOLO/MKUTENIbHOCTb 0XKMNLAEMOr0 TOKa, YT0Obl NPefoTBPaTUTL BbICbIXaHWe
nousbl B6/M3N 3a3eManTeNei.

14.2.5 Mpun NpOeKTUPOBaHNW, BbIGOPE MaTepmanos U KOHCTPYKL MW 3a3eMINTENEN HYXHO YyUYNUTbIBATb
BO3MOXHbI/i M3HOC W YBENMYEHME UX CONPOTUBNEHUS, MPONCXOASLLNE B pe3ynbTaTe KOppo3uu npu 6onee
ONNTENIBHOM, YeM Mpegnonaranoch, UCNONb30BaHMN YCTaHOBKMN.

5.0.HJT 65 20



FOCT P50020.2-92

14.2.6 ConpoTUB/IEHWE 3a3eM/IEHMUSA JO/KHO U3MEPSATLCSA MPU HauyabHOl YCTaHOBKe 3a3eMIUTENS U
MepuroaNYecKu Nocse ero yCTaHOBKU.

14.2.7 MeTannuyeckue BofOMNPOBOLHbIE W APYTUe CUCTEMbI (Hanpumep, ra3onpoBOL, OTOMUTENbHAs
CMUCTEMA) He JOMKHbI MCMONb30BATbCS B KAUECTBE 3a3eMNUTENEl B 3aLUTHBIX U (YHKLMOHANBHBIX LENsiX.

MpuMcyYaHUCc—3To TPeBOBaHME HC UCKITHOYAET NMPYMEHEHVE 0BBEAUHEHUI METANIMYECKIX TPYGOMNpo-
BOOB 47151 BbIPABHWBAHMUS MOTEHLMANOB.

14.2.8 CBMHLOBbIE 1 fipyr1e MeTanInyeckme NoKpbITUA Kabeneid He JOMKHbI MPUMEHATLCA B Ka4eCTBe
3a3eMnuTeneli B 3aWMTHbIX U PYHKLMOHANbHBIX Lensx.

14.3 3asemnAoLLMEe NPOBOLHNKMN

1431 Kaxablii 3a3eMNA0LWNA NPOBOAHUK LO/MKEH UMETb NAOLWAaAb NONEPEYHOr0 CEHYEHNSA HE MEHbLLIE
yKa3aHHON B 14.6.2; OHa He AO/MKHA OblTb MEHbLUE 3HAYEHWIA, NPMBEAEHHbIX B Tabnuue 9.

Tabnuya 9— MuHUMaIbHbIE pa3Mepbl 3a3eMNAIOLLMX NPOBOLHVKOB

a/'ﬂ Hmemmmwero I'IpOBO,CI,HI/IKa MuHUManbHaa n.lowaab NOMEPEYHOro CeYeHWs NpoBOAHMUKA, UM™
mexaHuyecku KLLIALLICMMOIO MeXaHWYeCKN He «LW WL eMHOTO
3alyLLEHHBIR 0T KOpPPOo3uK CornlacHo 14.6.2 16 —pna meam 1M maTepuanos, CO-
JepXaLLmx xeneso
HesalyuLeHHbI 0T KOppo3um 25 —ana meaun, 50 —pand ctam
14.3.2 CoeauHeHe 3a3eMNAI0LLEr0 NPOBOAHMKA C 3a3eM/IMTENIEM JO/MKHO BbITb MPOYHBLIM M 06ecneyn-

BaTb Y/0BNETBOPUTE/IbHYIO MPOBOANMOCTb. ECIM MPUMEHSAIOT 32)KMM, TO OH He [O/DKEH NOBPEXaTb 3a3eM/un-
Tenb (Hanpumep, Tpy6y) UAn 3a3eMAAIOLW NI NPOBOSHUK.

CoefMHeHUSA MeXay 3a3eMNA0LW UMM NPOBOAHUKAMY U 3a3eMANTENAMU JOMXKHbBI ObITb 3alULLEHbI OT
MeXaHWYeCcKOoro NMoBpex4eHns 1 Koppo3uu.

MprvMeyaH e —B HeKOTOPbIX YCTaHOBKaX HEOOXOAMMO MCMOMb30BaTh 60Mee O4HOrO 3a3eMINTeNs. U B
3TOM C/lyyae >KenaTe/lbHO, YTOObl K TOUKaM COEAMHEHWA C 3a3eMIUTENAXLU UMeNcs AOCTYN ANA KOHTPOSA.

14.4 TnaBHble KNEMMbI 3a3eM/IEHUS WIN CTEPXHN

14.4.1 PekomeHAyeTCs, 4TOObl O4HA MAW HECKOMbKO FNaBHbLIX KNEMM 3a3eM/IeHUA UAW LWWH UMenn
npucnocobaeHns ans NoOAKMYEHUS:

- 3alWMTHbIX NMPOBOLHNKOB;

- OCHOBHbIX NPOBOJAHWKOB BblpaBHWBAaHWNA NOTEHLNA/OB,;

- NpY HEO6XOAMMOCTM PYHKLMOHANbHbIX 3a3eM/IAIOLWNX NPOBOAHUKOB, & TAKXe A1 UX COEAUHEHNA C
3a3eM/IA0LW MM MPOBOAHUKOM.

14.4.2 fomkHbI 6bITb 06ecneYeHbl CpeacTBa 415 0TCOeAMHEHUS 3aLMTHOMO NPOBOAHMKA B JOCTYMHOM
mecTe. Takue cpeAcTBa MOTYT 6bITb 06bEANHEHbI C FTNABHOWM KNEMMOIA 3a3eMNeHNS UK CTEPXKHEM ANS U3Mepe-
HWS COMPOTMBIEHNS 3a3eMAAIOLWUX YCTPOWCTB. ITO COEJUHEHNE JO/MKHO Pa3befUHATLCA TOTbKO C MOMOLL b0
MHCTPYMEHTA, 6bITb MEXAHUYECKN NMPOYHBIM U UMETb HaLEXHOe 06CYXMNBaHNE.

14.5 Tpe6oBaHWs, ONpefensitoLLMe CBA3b C 3a3eMAIOLLIMMUN YCTPONCTBaMM APYTX CUCTEM, AO/DKHbI yCTa-
HaBNMBaTbCH B 3aBUCUMOCTY OT KOHKPETHbIX YCMI0BWI 3KCNyaTalny 3HeprocucTem.

14.6 3aWMTHbIe NMPOBOSHVKM

14.6.1 Tunbl 3alWUTHBIX NPOBOAHWNKOB

3alWmnTHBIMM NPOBOAHMUKAMY MOTYT OblTb:

- MPOBOAHMKN B MHOTOXW/bHbLIX Kabensx;

- N30/IMPOBaHHbIE UM HEM30MPOBaHHbIE MPOBOAHUKM B 06LLeii ¢ ha3HbIMU NPOBOAHMKAaMM 060/104-
Ke;

- OTAeNbHble He3al NI eHHbIe NN N30/IMPOBaHHbIE MPOBOAHUKN,

- MeTannnyeckue NOKpbITUA AN NPOBOAHWKOB UK Kabeneid, Hanpumep 060104KK, 3KpaHbl UAKN 6po-
HS:

- COOTBETCTBYIOLLME MeTannnyeckne 060104KN ANs NPOBOAHNKOB;

- COOTBETCTBY OLLLME KOHCTPYKTUBHbIE 3/1IEMEHTbI, pa3peLleHHble AeACTBY LMY roCcy4apCTBEHHbIMU
cTaHfapTamu, u Apyrue cnocobbl, yA0BMETBOPAIOLLME YCII0BUAM 3KCNNyaTaLuu.

14.6.2 MuHMManbHas nnowasb NONepeyHoro cevyeHms
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14.6.2.1 OcHOBHble TpeboBaHuUA

Mnowasfb NONEPeyYHOro CeYeHNs 3alMTHOTO NPOBOAHMKA AOMKHA BbITh TAKOW, YTOObI:

a) NPOBOAHMK 6blN TEPMUYECKN YCTOMYNB NpU aBapuiiHbiX Tokax (cM. 14.6.2.2);

b) NPOBOAHMK MMeNl COOTBETCTBYIOLLYIO MeXaHWYeCcKy NMPOYHOCTb 415 06ecneyeHns LenocTHOCTHN B
oXxmpgaemMblx ycnosuax (cm. 14.6.2.3).

Kpome TOro, 3aWnTHbI NPOBOAHUK KaK 3/1IeMEeHT 3a3eMIAIOLLEro YCTPOWCTBA JO/MKEH YA0BNETBOPATH
caM W B COeMHEHNN C APYTMMUN 3NeMeHTaMm 3a3eMAI0LLero ycTpoiicTea Apyrum tpe6osaHmam rn. 11

14.6.2.2 MuH1ManbHas niaowags NONePeyHoro CeYeHa NPOBOAHUKA B 32aBUCMMOCTUN OT TEPMUYECKMX
ycnosuii

Mnowaab NONepeyHoro ceveHns 3alMTHOrO NPOBOAHMKA AOMKHA GbiTh paccumTaHa uan BblibpaHa B
COOTBETCTBMM C ONMUCAHHOW HUXE METOANKOIA.

a) Metoguka pacuyeta

Mnowaab NoNepevyHoro cevyeHus LOMKHA ObITb He MeHee onpefenseMoii no gopmyne (ToNbKO AnA
BPEMEHW OTK/I0UYeHUA MeHee 5 ¢)

rge 1 —nnowagb NornepeyHoro ceveHns, Mm’;
/| —BenuunHa (gencTeytoLLee 3Ha4YeHWe BPEMEHHOTO TOKA) TOKa YTEYKU MPU HaMMEHbLUEM MOSHOM
COMPOTMA3EHHU U30MALMMN, KOTOPbIA MOXET NPOTeKaTb Yepes 3almnTHOe YCTPOMCTBO. A;
| —Bpems cpabaTbiBaHMS OTK/THOYAIOLLEr0 YCTPOMCTBA, C.

MpumeyaHune —CregyeT yuuTbIBaTb TOKOOAHNYMBAKHUCC Ae/CTBME MOMHOFO CONPOTUBIIEHNA Lienn 1
OrpaHMYMBatOLLYIO CMOCOOHOCTbL (Z2) 3alMTHOrO YCTPOICTBA;

K — KO3(h(hMUMEHT, 3aBUCALLMI OT maTepuana 3aWuUTHOro NPOBOAHMKA, €r0 M30MALUN U APYTUX
yacTeld, a Tak)Ke OT Ha4ya/bHOI 1 KOHEYHOI TemnepaTypbl;

*, — KO3((hMLMEHT, MpU pacyeTe KOTOPOro MPUHMMAIOT BO BHMMaHWe [eCTBME aCCUMMETPUYHBIX
TOKOB YTeYKW Nnpu ObICTPOAEACTBYOWEM OTKOUYEHNN. PekomeHayeTcs npuHumate A = 1ana BpemMeHu
oTkMtoYeHns 0.2 ¢ uam *,>1,3 — ang BpeMeHU OTKNOYeHMA MeHee 0,2 c.

3HauyeHUs KoapurymeHTa Kk BbIGUPAOT MO NPUIOXKEHNIO A.

Ecnu pacyeTbl Mo 3TOW hopMysie fat0T HeCTaH4apTHbIE pa3Mepsbl, TO cneAyeT MPUMEHSATb NPOBOLHUKN C
60/bLUE CTaHAAPTHOWM NAOLLaAb0 NONEPEYHOro CeHEHMS.

b) MeToanka Bbibopa

Mnowans MOMEpeyHOoro ceveHNs 3alMTHOMO NPOBOAHUKA JO/MKHA BbITh HE MeHee YKa3aHHOI B Tabnu-
ue 10. Ecnn, ucxoga u3 tabnuubl, NoAyvatoT HECTaHAAPTHbIE Pe3ynbTaTthl, TO MPUMEHAKOT MPOBOAHUKN C
60MbLUe CTaHAAPTHOWM NNOLLaALI0 NONEPeUYHOro CeHeHMs.

Ecnn nnowaab nonepevyHoro ce4eHns 3alnuTHOro NPoBOAHMKA ONPeseNnstoT COrNacHO YKa3aHHOM Bbille
MeTOAVKe, TO NPOBepPKa COOTBETCTBMA NOANYHKTa a) HeobsA3aTeNbHa.

3HaveHus, ykasaHHble B Tabnmue 10. feliCTBUTENIbHbI TONLKO B CAy4ae, eCn 3aWWTHbI NPOBOAHMK
13 TOr0 Xe MeTanna, 4to u (hasHbie NPOBOAHUKK. B NPOTUBHOM Cly4yae naowajb NONepevyHoro ceyeHums
3alMTHOrO NPOBOAHMKA AO/MKHA BblIOMPaTbCs TakK. 4TO6bl MPOBOAUMOCTb ero 6blia 3KBMBaNeHTHa NPOBOAMU-
MOCTU CeYeHM, yKa3aHHbIX B Tabnuue 10.

Tab6nunwuna 10 — Bbl6Op MUHUMALHONA MAOLLIAAN NOMEPEYHOro
CeYeHUM 3aLLMTHBIX NPOBOAHNKOB
B munnnmeTpax B KBajpare

MNnowasb NONEpPeYHOro ceveHmm MuUHWManbHas nnowans nomne-
Lba(iHbIX NPOBOAHUKOB YCTaHOBKU peyHo CcedYeHuAa COOTBETCTBYH -
A LWero 3aWMTHOr0 NPoBOAHMKA J1
16 \
16</1,535 16
n,>3 ni
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14.6.2.3 MuWHUManbHas Naowazb NonepeyHoro Ce4eHns NPOBOAHNKA B 3aBUCUMOCTM OT MEXaHNYECKOIA
MpoOYHOCTH

HeszaBucumo oT onpefeneHHol B 14.6.2.2 nnowany nonepeyHoro ceveHns NpoBoAHMKa Ans obecneye-
HWUSA ero MexaHW4eckoi NPOYHOCTH, OHA He JO/MKHaA 6bITb MeHee BeNMUYUHbI, YKa3aHHON B NoanyHkTe a). B
3TOM NYHKTe pacCcMaTpMBaloT MNJIOLWaAN NOMEePeYHOro CeYeHNA MeAHbIX MPOBOAHWUKOB. Tpu NpUMeHEeHUN
APYruX NpoBOASALLMX MaTepuanos AoMxHa 06ecneunBaTbCca aHanormyHas NnpoYHoCTb.

a) OTAeNbHO NPONOXeHHbIe 3alWUTHbIE NPOBOLHUKM

Mnowasb MONEPeYHOro Ce4eHns 3alUTHOro NPOBOAHMNKA, KOTOPbIV HEe ABNSETCA XUNoi Kabens unm
4yacTbio 060104KMN Kabens, LO/MKHA BbITb He MeHee:

2.5 MM2—nNpu HaIMYMN MEXaHWUYECKOI 3aLnTbl;

4.0 MM2—npu OTCYTCTBUMN MEXaHWYeCKOW 3alunThl.

b) 3aWnTHbIE NPOBOAHWUKN, MPONOXEHHbIE C Pa3HbIMU NPOBOAHNKAMU

Ecnu 3aWMTHBIA NPOBOAHUK NPONOXeH B TOM e Kabene, Tpy6onpoBoae, 060/104Ke UAKN LPYTOM
3alMTHOM YCTPOWCTBE, YTO U (Da3HbIi NPOBOAHMK CeYEHUEM He 6onee 2,5 MM2, TO Nouagb NONepeyHoro
CeyeHus 3aWMTHOrO NPOBOAHMKA AOMKHA ObiTb TAKOW Xe.

C) 3awWwmnTHbIE NPOBOAHNKMN BbICOKOBO/IbTHbIX YCTAHOBOK

Ecnn dasHble NPOBOAHMKY BK/OYEHbI HA HanpsaXeHue cs. 1000 B, naowagb NonepeyHoro cevyeHuns
COOTBETCTBYIOLLLEr0 B3aMOCBA3aHHONO 3alLMTHOI0 NPOBOAHMKA fLOMIKHA 6bITb He MeHee 16 MM2

d) Bo3gyLuHble 1 NOABECHbIE 3aLUTHbIE NPOBOLHUKN

Mnowazab NONepPeYHOro CeYeHNs BO3AYLUHbIX U MOABECHbIX 3aWMUTHbIX MPOBOAHNKOB A0/MKHA ObITb He
MeHee nnowaan, ykasaHHoW B Tabnuue I, B 3aBUCMMOCTU OT ANIMHLI MpofieTa U Tuna NPoBOAHMKA. B
YCNOBMAX CUMIbHOTO 06/1eleHEHNA 1 BETPa MOTYT NOTpe6oBaThCA NPOBOAHUKMN 6O/bLIETO NOMEPEYHOTO ceye-
HUA.

Ta6nuuya 11 —MuHYMaNbHas NAOLWAAbLIONEPCYHOrO CEUYEHUS BO3AYLLHBIX W NOABECHBIX 3ALLMTHBIX MPOBOAHWKOB

Tvn 3aWMTOro MpPoBO3 MHKA [Mporet, un MuHUManbHas nioLLiasb
MOMEPeYHOro CeYeHNs, MMI
Kabenn ¢ pe3vHOBOI UK TepMOnIacTny- S10 4
HOVA n3onaumelt C OTOXKEHHBIMU MPOBO-
HUKamu
OroneHHble WA U30/IMPOBAHHbIE XO/Of- S25 4
HOrAHYTblE NPOBOAHUKM >25s50 6
>50s75 16

14.6.3 CoxpaHeHune 3/1eKTPoNpoBOAHOCTU 3aLUTHBLIX MPOBOAHWUKOB

14.6.3.1 3alWMTHbIe NPOBOAHUKMN AO/MKHbI ObITh 3aliMLieHbl OT MEXaHUYeCKOro M XMMUYecKoro no-
BPEXAEHWIA W 3N1IEKTPOSMHAMUYECKUX BO3AEACTBUIA.

14.6.3.2 CoefjMHEHNS 3aLLUTHbLIX MPOBOAHUKOB AO/MKHbI GbITh AOCTYMHbI AN OCMOTPA U KOHTPONS,

KPOME 3a/UTbIX KOMMayHAOM WA FrepMeTU3NPOBAHHbBIX COEAUHEHUIA.
14.6.3.3 B 3alMTHbIX NPOBOAHUKAX HE LOMKHO GbiTh OTKIOUAOLLNX YCTPOICTB, KPOME COEANHEHWIA,

KOTOpPble MOTYT ObITb Pa3befiHeHbl C MOMOLLbI0 MHCTPYMEHTa B LeIAX KOHTPONA.

MpumcyaHunc—TpeboBaHNA NO MCMO/L30BAHNIO OTK/IHOYAIOLMX YCTPOWCTB B OOLLUEM HyNEBOM K
3alWmMTHOM npoBogHuKe (PEN) npueegdeHsl B 10.4.

14.6.3.4 ECn NPUMEHAIOT CAaMOKOHTPO/1b LIE/IOCTHOCTY 3a3eM/1eHUNA, TO B 3alyUTHbIE MPOBOAHUKN He
[O/MKHbI BK/HOYATLCA KaTYLLIKKU annapaTos.

14.6.3.5 PekomeHayeTCs 06eCneYnTb NOCTOSAHHbIA KOHTPOAb LLeNI0OCTHOCTY 3alMTHOr0 NPOBOAHMKA Ka-
6ens NoABVXHOW YCTaHOBKM, NAYLLErO K BHELUHEMY UCTOYHUKY MUTaHNS.

14.6.3.6 HesawuleHHble NPOBOAALLME YaCTN 060PY[0BAHNSA HEe [O/MKHbI MPUMEHATLCA B KayecTBe
4acTy 3alMTHOr0 NPOBOAHMKA 4N19 APYroro 060pyAoBaHuNS.

14.7 3a3eMnsatoLLMe YCTPONCTBA, MPUMEHSEMbIE B LENSAX 3alUnThI

MpumeuvaHune —Mepbl 3aWwuThbl 3a3emnstowmx aHeprocuctem TN, TT un IT npusegeHs! B rnase A.
14.7.1 '3awuTHbIe MPOBOAHMNKN BYCTPOCTBAX 3alWNTbl OT CBEPXTOKA

Mpy MCNoNb30BaHWMM 3aLLUTHBIX YCTPOMCTB OT CBEPXTOKA A/15 3aLUUTLI OT KOCBEHHOIO NPUKOCHOBEHUS
B CMCTEMAX MepeMeHHOro ToKa MarHUTHbI NOTOK 3alMTHbLIX MPOBOAHWKOB JO/KEH COBMaAaTh C MarHUTHbLIM
MOTOKOM (Da3HbIX MPOBOAHUKOB.
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14.8 BblpaBHMBaHWE NOTEHLMANOB

14.8.1 OCHOBHOIi cNOCO6 BblpaBHMBaHMA NOTEHLMAN0B

Mpn BO3MOXHOCTY NPOBOAHUK OCHOBHOTO BblpaBHUBAHMUA MOTEHLMANO0B AO/MKEH ObITb YCTAHOB/EH Tak.
YTO6bI COEIMHATL MOCTOSHHbIE MPOBOASALLNE YACTU, MPOOXEHHbIE B 3eM/e (HanpuMep, OCHOBHbIE MeTanu-
yeckne BOAONPOBOAHbIE TPY6bI, MeTanInyeckne KOHCTPYKLUK, MeTaIMYecKyto apMaty py 3faHuii) ¢ rnas-
HOW KNemMMOoUi 3a3eM/IEHUA NN 3KBUMNOTEHLUaNbHON TOUKOM (CM. PUCYHOK 14).

[MpoBOAHUK OCHOBHOIO BblpaBHMBaHWSA MOTEHLMAN0B LOMKEH UMETb JONYCTUMYHO TOKOBYHO Harpysky,
HO MeHbLUYI0, YeM Y OCHOBHOIO 3aLLMTHOIO NPOBOAHNKA YCTaHOBKU. OfHAKO And aHeprocucTem 1T Hanps-
XeHvem go | KB nnowagb NonepeyHoro cev4eHnsa MeiHOro NPOBOAHMKa He 0/IKHa Npesbiwarb 25 MM, a Ans
Jpyrux MeTannoB BblIGMpatOT NowWwasgb MONepeyHOro CeUeHUs, NCX0As U3 3KBUBANEHTHOW JONYCTUMOM TOKO-
BOI Harpysku.

14.8.2 lonofHNTENbHOE BbIPaBHMBAHWE NOTEHLMANO0B

14.8.2.1 Ecnu B YyCTAHOBKE WM YaCTWM YCTAHOBKW CMelnanbHble YCN0BUA 3alWuTbl OT KOCBEHHOTO
NMPUKOCHOBEHWSA B CllyYae KOPOTKOrO 3aMblKaHUA He MOTyT 6GbiTb BbIMOMHEHbI, 4O/MKHA 6blTb 06ecneyeHa
MeCTHas CBfA3b, U3BECTHAA KaK [OMo/IHUTEe/IbHOE BbipaBHMBaHWE MOTEHLMAN0B.

3T0 MOXeT 6bITb JOCTUTHYTO MYTEM MPUMEHEHUS LONONHUTENIbHBIX MPOBOAHWKOB, OMONHUTENbHbIX
KOHCTPYKTUBHbIX YacTell Uy TOro u Apyroro 04HOBPEMEHHO.

JlononHuTenbHoe BbipaBHUBaHME NOTEHLMANOB MOXET BK/ItOYaTh B Ce64 BCIO yCTAHOBKY, 4acTb ycTa-
HOBKW MK 0TAeNbHOe 060pyj0BaHKe.

CB#A3b MeTaNNNYECKUNX YacTelh MOXeT 6bITb HEOBXO0AMMOI B ONACHbIX MecTax (HanpumMep, MecTa CKnaau-
pOBaHMA roproyero) ans yMeHbLUEHNS 0NacHOCTH B3pblBa.

14.8.2.2 lononHNTeNIbHOE BbipaBHUBAHWE NMOTEHLMAIOB LONXHO COEANHATDL:

- OTKpbITble NPOBOAALLME YACcTK, JOMYyCKatoLL e ABOIHOe MPUKOCHOBEHME, HANPVUMEP KOXYXU 060py-
[0BaHNA, 06LWNBKN, OTKPbITbIe 060/104KN Kabens:

- OTKPbITble MPOBOAALLME YACTU, LONYCKaKOLW e [BOIHOE NPUKOCHOBEHWE, AN CTOPOHHUX NPOBOAS-
LMX YacTell, HanpyMMep NecTHUL,, NPOXOAO0B.

14.8.2.3 MNnowyans NONEPeYHOro ce4eHns NpPoBOAHNKOB AOMNONHUTEILHOMO BbipaBHUBAaHWUA NOTEHLMAN0B
[O/MKHA COOTBETCTBOBATbL TPE6OBAHMAM NOANYHKTOB &) UK b), HO He A0/KHA 6bITb HVKE COOTBETCTBYOLLe-
ro 3Ha4eHus, ykasaHHoro s Tabnuue 12.

a) MpoBOAHUKM, COEANHAIOLLNE 1BE OTKPbLITbIE MPOBOAALLMNE HACTU, JOMXKHLI UMETb MNOLWaAbL none-
PEYHOr0 CeYeHNsA He MeHbLLE NoLWany NonepevyHoro CEYeHNA MeHbLLEro 3alUTHOTO NPOBOAHMKA, COeJMHEH-
HOrO C OTKPbITbIMW MPOBOAALLUMUN HACTAMM.

Ta6nunya 12 —MwuHYManbHas NOLLAAL NOMEPEYHOrO CeYEHUS NMPOBOAHMKOB AOMOHUTENLHOTO BbIPABHUBAHWS
MOTEHLYIa/I0B

MUHWManbHas M.oWajb MOMEPEYHOro CeYeHUs. MM\ MPOBOAHWUKA*
HomuHanbHoe pabouee HampsxeHue.

B

MeXaHU4YeCKn uMwunwenHow MeXaHW4yeCcKn He3aWWMU EeHHOro
0<tfsl000 25 4.0
(/>1000 10.0 100

* [nowwanu nonepeyHOro ceyeHus, onpeaeneHHble B Tabnumie, NPUMeHUMbI K MefHbIM NPOBOAHMKaM. Ecnn
NPUMEHSAKOT Apyrue NPOBOAALLME MaTepuassl, MIOWab NOMEpPeYHOro CeveHns JO/MKHA BbIGMPATLCS, MCX0aA U3
3KBVBA/IEHTHO JONYCTVMOA TOKOBOI Harpy3KMu.

b) MpoBOAHUKM, COEANHAIOLLME HE3aLULLEHHbIE NPOBOASLLME YacTW C APYTUMU NPOBOAALLMMM YacTs-
MW. LO/DKHbI UMETb M/oLajb NONEPeYHOro CeUYEHNA He MEHEE MOMTOBMHbI NIOLWAAN MOMNEepPeYHOro ceyeHus
COOTBETCTBYHOLLETO 3aLLNTHOTO NPOBOAHUKA.

14.8.2.4 ECnn BO3HWKAKOT COMHEHMWS OTHOCUTENTbHO 3(h(heKTUBHOCTMN AOMONHUTENbHOIO BbIPABHUBAHNS
noTeHLMaNoB, He06X041MO, YTOGbI MOTHOE COMPOTUBEHUE MEX/Y OLHOBPEMEHHO AOMYCTUMbIMU OTKPbIThI-
MM NPOBOASLLMMMN YaCTAMW U CTOPOHHUMM NPOBOAALMMI YAaCTAMM YA0BETBOPANO CNEAYIOLLEMY YCOBUIO

roe U — npeanonaragMoe HanpshkeHue NpUKocHoBeHUs (CM. pasaen 8). B:
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/,,—pabounii TOK 3alWMTHOrO yCTPOiCTBa, 06ecneymBaloLW il pasbeHEHNE B TEYEHNE BPEMEHU, YKa-
3aHHOro B Tabnuue 7 unm 8, A.

Ecnun fononHnTeNbHOE BbipaBHMBaHME NOTEHLMAMOB YCTAaHOBIEHO MEXAY OTKPbITLIMU MPOBOAALLMMU
yacTamu 060pyfi0BaHNSA, KOTOPOe COeJUHEHO C OTAe/IbHbIMW UCTOYHUKAMUN NMUTAHWS, YKa3aHHOe BblLLe YC/10-
BME [JO/KHO BbIMOHATLCA /19 KKA0r0 UCTOUYHMKA MUTAHUA.

Mpy NpUMEHeHUN NNaBKMX NpPesoxpaHuTeneil [OCTaTOUHO BbINOSHEHWNS YCA0BUSA 419 HOPMUPOBAHHOIO
Hanps>xeHus U, 1 14 ToKa, o6ecneynsatoLlero cpabatbiBaHune naaBKoro npefoxpaHnuTens B npegenax 5 c.

Fnasa I11. 3ALLNTA OT CBEPXTOKA U TOKA KOPOTKOIO 3AMbIKAHWS
BBOfHas 4acTb

B 370l rnaBe WM3M0XeHbl MUHMManbHble Tpe6OBaHWA K 3aliMTe OT CBEpXTOKA B C/iyyae 3aluTbl OT
neperpysku 1 3awmTbl OT KOPOTKOr0 3aMbiKaHWs, NpW COBMECTHOI 3aliuTe OT Neperpysku 1 KOpoTKOro
3aMblKaHWs W NPW COrnacoBaHUy 3TUX 3allnT C NPOBOAHMKAMM U annapaTamu.

naBa pononHseT Tpe60OBaHMA, pPernameHTUPOBaHHble MeXAYHapOAHbIMU CcTaHgapTamMu Cepuu
M3K 364, B4yacTu 3aWnuTbl NPOBOAHUKOB U 3N1EKTPUYECKUX YCTAHOBOK, B LieNsax 6e30NacHOCTY YCTaHOBOK U
06cnyXuBaroLLero nepcoHana.

15 O6ume TpeboBaHUs

JNeKTpUYecKMe annapaTbl U MPOBOSHWKMN NMOS HANPSHXKEHUEM LO/KHBI GbiTh 3aLLULLEHbI OAHUM WK
HECKOMIbKUMM YCTPOACTBAMM 15 aBTOMATUYECKOT0 OTK/IKOUEHUS NUTAHUS B ClyYae CBEPXTOKA, BbI3BAHHOTO
neperpyskoii (pasgen 17) unu KOpoTKMM 3amblkaHueM (pasgen 18), Kpome NCKYEHWIA, NPesyCMOTPEHHBIX
3TUMU pasgenamu.

3awnTa oT NeperpysoK 1 KOPOTKOrO 3aMblKaHMs 40MXXHA COOTBETCTBOBATL TPe6OBaHUAM pasgena 19.

16 Bufpbl 3aWNUTHBIX YCTPOCTB

3alMTHbIE YCTPOKCTBA LOMKHbI BbIOMPATLCA, MCXOAA U3 CNefyHOLLEro.

16.1 YcTpoiicTBa, 0becrnevmBaroLLe 04HOBPEMEHHYHO 3aLLUTY OT TOKOB Meperpy3kin 1 TOKOB KOPOTKOro
3aMblKaHUSI.

ATV 3alNTHBIE YCTPOICTBA JONXKHbBI COOTBETCTBOBATL HAMPSAXKEHUIO CETU U 6bITb CNOCOBHLIMU OTKIO-
YyaTb OMpefeneHHbIli CBEPXTOK, B T. Y. MpeAnonaraemMblii TOK KOPOTKOTO 3aMblKaHWs B MeCTe YCTaHOBKU
YCTpPOWACTBaA.

TakuMy 3aWUTHBIMU YCTPONCTBAMU MOTYT ObITh:

- aBTOMaTUYeCcKue BbIK/IOYaTENN;

- HEKOTOpbIE TUMNbI NPefOXpaHnTeNei;

- aBTOMaTUYeCKme BbIKNKUaTeNun, 06beuHeHHbIe C NpefoXpaHUTeNnsaIMu.

MpuMeHeHWe 3aLLUTHOTO YCTPOICTBA, UMEIOLLLEro paspbiBHYH MOLLHOCTb MeHbLLE 3HA4YeHMS npeanona-
raemMoro Toka KOpOTKOr0 3aMblKaHWS B MeCTe YCTaHOBKM, TaKXe fLOMYCKaeTCcs Npu COOTBETCTBUM YCTPOICTBA
Tpe6oBaHuam 18.3a), i).

MprnmeuyaHue —CornacoBaHue XxapakTepucTK NpeoXpaHnUTeNei ¢ NPOBOAHUKAMN HAXOAUTCA Ha CTaaum
paccMoTpeHus.

16.2 YcTpoiicTBa, 06ecrneymBaroLLme 3aLmTy TO/IbKO OT TOKOB MeperpysKu

3TN 3alNTHbIE YCTPONCTBA NMEKT 06bIYHO 06PaTHOBPEMEHHYH 3aLLUTHYH XapaKTepUCTUKY, U KX
pa3pbiBHasA MOLHOCTb HUXXE BEIMYMHbI NPeAnonaraeMoro Toka KOpOTKOro 3aMblKaHUS.

16.3 YcTpoiicTBa, 06ecneymBatoLLMe 3aLiMTy TOSIbKO OT TOKOB KOPOTKOMO 3aMbIKaHUS

YCTpoiicTBa yCTaHaBNMBAIOT B CAyYae, eC/M 3aliuTa OT neperpysku obecneunsaeTcs 4pyruMu cpefcTea-
MW UM OHA HE OrOBOPEHA B HACTOALLEM MYHKTe.

YcTpoiicTBa f0/MKHbI COOTBETCTBOBATb ONPe/eNIEHHOMY HanpsXKeHW0 1 6bITb COCOOHBIMW OTKIUYNTD
onpefeneHHbI N060M TOK KOPOTKOr0 3aMblKaHMA, BT. Y. NpeAnonaraemMblil TOK KOPOTKOMO 3aMblKaHWs.

Takumu ycTporicTBamMmu MOryT 6bITb:

- aBTOMATMYeCKMe BbIK/IOYaTeNN:

- onpejeneHHble TUMbI NpeaoXpaHuTenei.
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17 ABTOMaTU4YeCKOe OTK/IOYEHME — 3alUUTa OT CBEPXTOKA U3-3a Neperpysku

17.1 ¥Ycnosus npyMeHeHns

a) MpoBOAHUKM MOJ, HaNPAXKeHNeM

3alMTHbIe YCTPOCTBA JO/DKHBI BbIOMPATLCS TakM 06pa3om, YTo6bI 10601 TOK Neperpyskn B NPOBOA-
HMKax OTK/Yancs Ao TOrO, Kak OH BbI30BET MOBbILIEHME TeMMepaTypbl, HefOMyCTUMOe AN M30MALuu,
COeAIVHEHUA, 32XXKNMOB UMW OKPY>KatoLLeit cpefibl NPOBOAHUKOB.

McknoyeHns n3 atoro Tpe6oBaHus fjaHbl B MOANYHKTE b).

b) SnekTpoannapaTsbl

Nio6ble anekTpoannapatbl, KOTOPble MOTYT BbI3BaTb CBEPXTOK MpU Neperpyske, A0MKHbI 6bITb 06ecne-
YeHbl 3aLlWUTHLIMW YCTPOWCTBAMM OT NePerpy3oK Ans aBTOMaTUYECKOr0 OTK/IOYEHUS UX MUTaHUS.

PekomeHgyeTcs, 4T06bI 3aL4MTHbIE YCTPONCTBA OT Neperpy3oK He ycTaHaBIMBAUCh B LieNSX MPOBOAHU-
KOB, MUTAIOLL WX 371eKTpoannapatbl, KOTOpble NPK HenpegHaMepeHHOM OTKNIOYeHUN NUTaHWUS MOTYT Bbl3BaTb
0NacHOCTbL AANA MepcoHana, a TakKKe MexaHM4ecKoro Uav 3/eKTpMYeckoro 060pyoBaHus. Takue cnyyau MoryTt
BK/lOYaTb B Ce6A CreAytoLimne cayyan, HO He OrpaHUYMBaTbHCA UMK:

- Lenwu Bo3bYXAeHns AN fBurateneil NOCTOSHHOIO U NepeMeHHOro (CUHXPOHHBIX) TOKa:

- Lenu NUTaHusa NoAbEMHbIX MarH1TOB;

- BTOPUYHbIE Lienmn TpaHC(HopMaTopOB TOKa;

- NPOTMBOMNOXapPHbIe HACOChI W ONpPefeneHHble yCTaHOBKN BOAOOTANBHbIX (4peHaXHbIX) HAaCOCOB;

- NOABLEMHUKM;

- cneymnanbHble TnapaBnnyeckne HacoChl:

- rnaBHble NPUBOAbI 3KCKaBaTopa:

- HEKOTOpble KOHBeliepbl;

- HEKOTOPbIE Lieny TOPMOXEHUSA:

- CUCTEMbl aBapUIiHOTO OCBELLeHNS W CUTHaNU3aLuu.

B HekOTOpbIX 3neKTpoannaparax NPakTU4ecK HEBO3MOXXHO YCTAHOBUTb YCTPOMCTBO 3alLmnTbl OT Nepe-
rPy30K. 3TO KacaeTcs ABuraTeneil ¢ Nepuoanyeckon nam LNMKINYeCcKoi HarpysKoi.

3awmTa 0T neperpysok MOXeT 6biTb OCYLLECTBNEHA MOCPEACTBOM OFpaHMYeHNs CBEPXTOKa Ao 6esonac-
HOTO 3HAYeHWS N NPOLO/KNTENLHOCTH, HANMPUMEP 3a CUET 0COBEHHOCTE NPOEKTUPOBaHMA.

C) OnekTpuyeckue annaparbl U NPOBOAHWNKN MO HANPSHXXEHNEM

PaspeluaeTcs MCNONb30BaHWE MHOTO 3aLLUTHOTO YCTPOWCTBA OT NMEPErpysku A5 ABYX XNEeKTPUYECKNX
annaparoB U CBA3aHHbIX C HUMW NPOBOHUKOB LiEMu.

17.2 MapameTpbl 3aWMTHBLIX YCTPONCTB U MPOBOAHVKOB

a) HoMMHanbHbIN TOK 3alUMTHOrO YCTpOiCTBa

HomnHanbHbIA TOK (/,,) 3aWMTHOrO yCcTPOiCTBa He A0/KEH NPeBbILLAaTh TOKOHECYLL Y0 CNOCO6HOCTD
NPOBOAHMKOB. Bcnyuae, ecnm ycTpoiicTBO peryampyemoe, HOMUHaAbHbIA TOK /,, NPUHUMAIOT PaBHbIM Bbi6-
paHHOMY TOKY YCTaBKM.

b) Tpe6oBaHMA K aBBTOMATUYECKUM BbIK/OYATENAM AO/MKHBI COOTBETCTBOBATH AENCTBYIOWMM CTaHAap-
Tam.

c) Tpe6oBaHua Ans npefoxpaHnTeneid fOMKHbI COOTBETCTBOBATL AeliCTBYOLLMM CTaHAapTaM.

d) Tpe6oBaHua K ycTpoiicTBaM, NPUBOAWNMBIM B [eiiCTBME TePMUYECKMN, [O/MKHbI COOTBETCTBOBATb
[elCTBYIOL MM CTaH4apTaM.

e) 3aluTa napanienbHo COeUHEHHbIX NPOBOAHUKOB.

Ecnu HeckonbKo NpOBOAHWKOB COEAVHEHbI NapanienbHo, YTobbl 06eCNeyYnTb NUTaHNE OfHON YacTu
371€KTPO06OPYA0BAHMA, U 3aLLWLILEHbI OAHUM W TeM >Xe 3aLMTHbIM YCTPONCTBOM, TOK AO/KEH 6paThCs Kak
CyMMa I0NyCTUMbIX TOKOB B KaX/OM W3 3TUX MPOBOAHWKOB.

370 ycnosue NPUMEHNMO TONLKO, eC/vi NPOBOAHWUKW UMEIOT OANHAKOBbIE 3/IEKTPUYECKME XapaKTepuc-
TUKN (MaTepman NpoBOAHWKA, METOA YCTaHOBKW, A/IMHY, NAOWaAb NOMNEPEYHOro CEYEHUS) U He MMetoT
HUKaKUX OTBETB/IEHUI NO XOAY NPOXOXAEHNS TOKa.

‘910 Tpe6oBaHMe He UCKIIOYaeT NPUMEHEHNS KOMbLEBBIX LIEMeil.

17.3 PasmeLLieHMe 3aLLUTHBIX YCTPOCTB OT Meperpysku

a) OnekTpuyeckue annapatbl ¥ NPOBOAHWUKN MO HANPsXXEHNEeM

Jio6oe ycTpoiicTBO OT Neperpysku B COOTBETCTBMM € 17.1 ¢), NpeAHa3HauYeHHOe 415 3aWNTbl 3N1EeKTPU-
YecKMX annapartos, a TakXXe 3aluTbl MPUCOeLNHEHHbBIX K HAM NMPOBOAHWNKOB Lienu, A0/MKHO yCTaHaBMBATb-
CA. KaK yKa3aHO B NOAMYHKTe B) HACTOALLEro MyHKTa.
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b) MpoBoaHVKM NOA HANPAXeHNEM

YCTPOIACTBO 3alWnTbl OT NEPerpy3Kn A0MKHO OblTb YCTAHOBEHO B TaKOM MeCTe 3/IEKTPUYECKON ycTa-
HOBKM, B KOTOPOM fi0NYCTUMas TOKOHECYLLas CMoCO6HOCTb YMEHbLUAETCA BCAEACTBMUE YMEHbLUEHMSA NOLLaAMN
MoMepeyHoro ceyeHns NPOBOAHNKA AW BUNa MaTepuana NPOBOAHMKA, TUNa U30MALKNN, METOA0B YCTaHOBKM,
KpoMme CriefytoLLero:

i) B ycnosuax no 17.Ib);

ii) rae 3alMTHOe yCTPOMCTBO OT Neperpyskun 418 NPoBOAHMUKa C 60MbLUel TOKOHECYLel CNOCOGHOCTbIO
HaAeXHo 3alnLLaeT MPOBOAHMK C MeHbLLEN TOKOHECYLL el CNOCOBHOCTLIO.

C Apyroi CTOpPOHbI, yCTPOACTBO 3aLMThl OT Meperpy3kn MoXeT 6bITb YCTaHOBNEHO B 1106GOI TOUKe Mo
BCE ANMHE 3alKLLaeMoro NMpPoBOAHWMKA MpPW YCMOBKUMW, YTO YacTb MPOBOAHWKA MOC/E TOYKW, B KOTOPOW
M3MeHAeTCcaA nonepevyHoe cedeHne, matepuan NpPpoBoOAHNKaA, TUM, U30NALNA, KOHCTPYKLUUA, MeETOA4 N MECTO
YCTaHOBKM y[,0BNETBOPSAIOT OLHOMY W3 CNefyHoLnX YCNOBUIA:

iil) NPOBOAHVK 3aWNLLaeTCH OT KOPOTKOrO 3aMblKaHUA B COOTBETCTBUM C pasfenom 18 v HeT 0TBeTBNe-
HWIA Lenei No BCEMY MPOBOAHUKY;

iv) iIMHA YacTW NPOBOAHMKA He [O/MKHA NPEeBbILAaTh 3 M, U MO ero AAVHe He fJ0NIKHO ObITb OTBETB/E-
HWiA. @ NPOBOAHMK KOHCTPYMPYETCA TakuM 06pa3oM, YTOObI:

- CBECTM K MUHNMYMY OMNacHOCTb BO3SHUKHOBEHUA NMeperpyskn NnpoBoagHMKa B pe3ynbTate noBpexae-
HUS;

- OH He HaxoAuncs 613K M06BbIX BOCMNAMEHAIOLWMXCA MaTepUanoB v He NPeACcTaBnsfeT OnacHoOCTH 418
06CNYXMBaOLLEro nepcoHana.

18 ABTOMATMYECKOE OTK/HOYEHME — 3aliMTa OT KOPOTKOro 3aMblKaHMA

18.1 ¥Ycnosusa npyMeHeHns

3alWmnTHOe YCTPOWCTBO AOMNKHO 06ecneynBaTb OTKIOUYEHNE TOKA, KOTOPbIA BO3HUK B pesynbTarte KO-
POTKOrO0 3aMbliKaHUs N60 B NPOBOAHMUKAX, NTMG0 B 3NEKTPUYECKNX annapaTax, KOTOpble NUTaKTCs 0T 3TOM
CMCTEMbl MPOBOAHWKOB, A0 TOFO, KakK 3TOT TOK BbI30BET 3(hEKT ONACHbLIX TEPMUYECKNX U MEXAHNYECKNX
BO3.ENCTBUIA, BOSHMKAIOLLMX B MPOBOAHMKAX, COEANHEHNAX AN 3NEKTPUYECKMX annapartax.

18.2 OnpepgeneHve npegnonaraeMbiX TOKOB KOPOTKOI0 3aMblKaHWSA

TOKWN KOPOTKOrO 3aMblKaHUSi MOTYT 6bITb ONPeAeneHbl:

- COOTBETCTBYHOLLMM pacHeTHbIM METOAOM;

- NOCPeACTBOM aHafm3a MoAenu ceTu;

- U3MEPEHUAMMU B yCTaHOBKe.

MpumeyaHune — Ecmm 3awmTHOe YCTPOCTBO YCTAHOBNEHO B TOUKE MOTPEOMTENS 3N1EKTPOIHEPTUN,
CBefleHUsl 0 NpeAnonaraeMom Toke KOPOTKOK 3aMblKaHWs B 3TOM TOUKe MOryT ObITb MOMYYeHbl OT pacrpefenvTens
WN NoMyYaTens 3Heprum.

18.3 TpeboBaHMA K 3aLLMTe OT KOPOTKOr0 3aMblKaHUst

a) XapaKTepucTMKN YCTPOICTB, 3aliMLLalOLLIMX OT KOPOTKONO 3aMblKaHNA

Kaxpaoe 3aliMTHOE YCTPOCTBO AO/MKHO YAOBNETBOPATh CEAYHOLUM YCOBUAM:

i) NpY OTKAKOYEHUN UM NPEPbIBAHUMN TOKA HYXXHO YUUTLIBATbL HAMPSXXEeHUe CUCTEMbI U Npejnonarae-
MbIl TOK KOPOTKOTO 3aMblKaHUS B MeCTe YCTaHOBKM.

[JonyckaeTca 60nee HM3Kas paspbiBHas MOLHOCTb, €C/M APYroe 3aliMTHOE YCTPOWCTBO, UMetoLLee
HEeo6X0ANMYH Pa3pbiBHYH MOLLHOCTb, YCTAHOB/IEHO CO CTOPOHbLI MUTAHUA; B 3TOM Cly4ae XapakTepucTuku
YCTPOWCTB AO/MKHbI ObITb COTNacoBaHbl TakKMM 06pa3oM, YTOObI 3HepPrus, BblAeNAI0LAaaCca Ha YCTPOKCTBE CO
CTOPOHbI MWTAHUA, He MpeBbilwana Ty, KOTOPYH MOrM Gbl BblgepxaTb 6€3 MoBpexXeHns ycTpoiicTBa Ha
CTOPOHE Harpy3ku 1 MPOBOAHUKM, 3alLuLLaemMble 3TUMMW YCTPONCTBaMK;

ii) BCe TOKM, BbI3BaHHbIE KOPOTKUM 3aMblKaHWeM, BO3SHUKLIUM B 11060 TOUKe Lenu, AO/MKHbI 6biTb
OTK/IIOYEHbI B TEYEHME BPEMEHN, HE NpPeBbIWAloLWEeM JonycThMoe (CM. NOANYHKT b), ii).

b) Temnepatypa NpoBOgHWKOB

i) CornacHo Tpe6oBaHusAM cTaHgapToB (TY) Ha MaTepman U3onauun NPoBOAHUKOB TeMnepaTypa, BO3-
HUKalowWwaa B pe3ynbTate NPOTEKaHWA TOKA KOPOTKOro 3amblKaHUS MPOAOMXKMUTENbHOCTbIO 0T 0,2 go 5 c.
[00MKHa 6bITh He 6onee:

160 *C —pansa NONMBUHUAXNOPUAA;

200 "C —pans pe3nHbl 06LLero Ha3HauyeHnsa (HaTypanbHas pe3nHa Unm 6yragueH-cTUPObHbIA Kayuyk,
TKaHW 1 6ymaru, NnponuTaHHbIe N1aKOM:
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220 *C —pns 6yTUN0BOW Pe3UHBI;

250 *C— /19 N0NM3TUIEHA C NONEePEeYHbIMY CBA3AMM MEXAY LenaMn 1 3TUAeHNPONWUIEHOBOW Pe3nHbI.

Mpwu BbI6GOPE HAKOHEYHWUKOB MPOBOAHUKOB, MPUMASHHLIX MATKUM WA TBEPABIM NPUNOEM, CBAPEHHbIX
WU COeIUHEHHbIX MEXaHUYECKUM 06KaTneM, CreflyeT yumnTblBaTb BANSHUE TEMMEPATYPbl Ha COCTOAHUE KOH-
TaKTHbIX COEAVHEHMI NPU TOKaX KOPOTKOr0 3aMblkaHusA. Tak, HanpyvMep, HEKOTOPbIe MPUMOW pasMAryatTes
npu Temneparype Huxke 180 C 1 TepsAlOT MeEXaHUYECKYHO MPOYHOCTb.

1) Mpu agnabaTMyeckoM HarpeBaHUN 1 MCXoas U3 Hambonee BbICOKOV AOMYCTUMON TeMnepaTypbl Npw
HOpMasibHOM peXuMe paboTbl BpeMs, He06XoAMMoe ATA NONYYEHNUs NpeAenbHON TeMnepaTypbl Nog AeNCTBY-
eM TOKa KOPOTKOTO 3aMbIKaHWs, MOXET ObITb NPUGANXKEHHO ONpegeneHo no opmyne

roe /| —Bpems, C;
A —nnoulafb NOnepeyHoro Ce4eHns, Mm2,
| —peiicTBytoLLEE 3HAUEHME TOKA KOPOTKOMO 3aMblKaHWs, MPOTEKAIOLLLEro Yyepes noLafb NonepeyHoro
CeyeHuns, onpefenseMoe Kak cpefHeKBagpaTuyHoe 3HaueHue. A;
k =115 —pan4 MefHbIX NPOBOAHWNKOB C U30NALMEN U3 NONUBUHUIXIOPUAE;
Kk = 135 —Ans MefHbIX NPOBOAHWKOB, W30/MPOBAHHBLIX NO6LIM MaTEPMaNoM, MEPeUUCIEHHbIM B NOJ-
nyHKTax b), 0, uckntovasa NoANBUHUNXIOPUA,.

18.4 MOHTaX YCTPOICTB 3alnTbl OT KOPOTKOr0 3aMbIKaHus

a) YCTpONCTBO 3aWnTbl OT KOPOTKOrO 3aMblKaHUA [JOIKHO ObiTb YCTAHOBMEHO B MECTE, Iie YMeHblle-
HVe naoLaan NonepeyHoro ce4eHMs NPOBOAHMKA UK Kakne-nnmbo Apyrve n3MeHeHns Bbi3blBalOT KOPPEKTYU-
POBKY XapaKTepucTUK, corfacHo TpebosaHnsM 18.3a), Kpome npefyCMOTPEHHbIX B MOAMYHKTE b).

b) YcTpoiicTBa 3aljMTbl OT KOPOTKOTO 3aMblKaHUS MOTYT He YCTaHaB/iMBaTbCA B TaKOM MecTe, ecnu
O[JHOBPEMEHHO BbIMOHAOTCA CefytoLL e YCIOBUA:

1) 3alWMTHOE YCTPOICTBO HA CTOPOHE NMUTAHUA B MeCTe, e BO3SHWKaOT U3MEHEHUSA, O/KHO UMETb
TaKylo pabouyro xapakTepucTuKy, KOTopas nMo3BonseT 3alnLLaTe NPOBOAHVK MO BCE ANWNHE, PACNON0XEH-
HOW Ha CTOPOHe Harpysku, 0T KOPOTKOrO 3aMblKaHUS B COOTBETCTBMU C TpeboBaHUAMM 18.3b). H);

ii) ANMHA NPOBOJHMKA C NNOLWAALI0 NOMNEPEYHOro CeYeHNs S2, MOAKNIOUYEHHOr0 K Harpyske, ¢ u3me-
HEHVeM MOMepeyHOro CeYeHNs He AOMKHA NPEBbILLATb 3HAYEH WS, YCTaHOB/IEHHOIO AnarpaMmmoii, n3o06paxeH-
HOW Ha pucyHke 15.

C) YCTpOIACTBa 3aLyMThbl OT KOPOTKOrO 3aMblKaHWA MOTYT He yCTaHaB/INBaTLCA:

- NpW NCNONb30BaHUN NPOBOAHMKOB, /INHA KOTOPbIX He NpeBblliaeT 3 M. YCTONUMBbLIX K KOPOTKOMY
3aMblKaHWIO;

- B KOHKPETHbIX U3MEPUTENIbHBIX LIensX;

- B UenAX, KOTopble B Clyyae HenpeABUAEHHOr0 OTKIOYEHNA MUTAHUA, MOTYT Bbl3BaTb OMACHOCTb

nospexgeHus (cm. 17.1b).

MB = 11 — MaKCUMa/ibHasi [/IMHa MPOBOAHMKA C M/IOLIA/bI0 MOMEPEYHOT0 CeYeHMUs jj, 3aliMLLEHHOro OT
KOPOTKOI 3aMblKaHWS 3aLMTHBIM YCTPOKCTBOM, YCTaHOB/EHHbIM B TOUKE M:

MC - L2 — MaKCUMa/bHas A/MHa MPOBOAHMKA C M/IOLWAAb0 MOMEPeYHOro CeyeHns S2. 3alLMLLIEHHOTO OT
KOPOTKOTO 3aMblKaHUS 3aLMTHBIM YCTPOWCTBOM, YCTaHOB/IEHHbIM B TOUKE M.

MakcumarbHas daliHa NPOBOAHMKA MOLLAALI0 NMOMEPEYHOro CeYEHNs S>, 3aLLMLLEHHOTO OT KOPOTKOTO 3aMbl-
KaHWW YCTPOICTBOM, YCTaHOB/EHHBIM B TOUKe A/, NMpeACTaBneHa Npsamoii OV.

MprumMeyaHue—0anHbl L, 1 L2 [0/MKHbI ObITb ONPEAeeHbI COOTBETCTBYHOLIMMIN CPEACTBAMM C YUETOM
HaNPSKEHWUs1 CUCTEMbI, COMPOTUB/IEHNS UCTOYHMKA, NapaMeTPOB MPOBOAHMKA U 3aLLMTHOMO YCTPOIACTBA.
PucyHok 15 —[uarpaMma OMpefeneHun JaliHbl MPOBOAHWKA HA CTOPOHE HArpy3ku B pesy/bTaTe YMeHbLUEHWSs

MNOLLIAAMN €ro MorepeyHoro ceveHns
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19 CornacosaHue 3alnTbl OT MEPErpy3kn M KOPOTKOro 3aMblKaHUS

19.1 3awmTa NOCPELCTBOM OHOIO YCTPONCTBA

Ecnu 3alnTHOe yCTPOMCTBO OT Neperpyskn B COOTBETCTBUM C TpeboBaHUAMMN 17.2 MeeT paspbiBHYIO
MOLLLHOCTb OTK/TIOYEHUSA, PaBHYIO MW 6OMbLUYIO Pa3pbiBHOV MOLYHOCTY NpefnonaraemMoro Toka KopoTKoro
3aMblKaHWs B MeCTe ero yCTaHOBKM, TO OHa TakXKe 3aliuLLaeT MPOBOAHMK Ha CTOPOHE HAarpy3Ku B 3TOMN TOUKe
OT KOPOTKOr0 3aMblKaHWA. [laHHOe YCTPOCTBO YCTaHaBIMBAKOT, KaK ykasaHo B 17.3a) n 18.4a).

19.2 3awmnTa 0TAENbHbIMW YCTPOCTBaMMN

Tpe6oBaHus pa3genos 17 n 18 NpyMEHSAOT COOTBETCTBEHHO K YCTPOCTBAM 3alyWTbl OT MEPErpysku un
KOPOTKOrO 3aMblKaHUA.

XapaKTepuCcTKM YCTPOICTB fO/MKHBI ObITb COTTACOBaHbI Fak. YTo0Obl 3HEPr1a TOKa KOPOTKOTO 3aMblKa-
HUS, KOTOpas NPOXOAMT Yepe3 YCTPOICTBO 3alUMTbl OT KOPOTKOrO 3aMblKaHUS, He NpeBbillana 3HayeHune,
KOTOPOE MOXeT Bblep>KaTb 63 NOBPeXAeHW YCTPORCTBO 3alUThbl OT NeperpysKku.

20 OrpaHuyeHre CBEPXTOKA MOCPEACTBOM M3MEHEHWS XapaKTepUCTUK MUTaHWUS U
Harpysku

20.1 OrpaHuyeHme NyTem BbIGOpa TUMa Harpysku

MpoBOAHMKN, NUTAKOLLME TOIbKO MOCTOAHHO NPUCOEANHEHHbIE annapaTbl, AOMXHbI 6biTb 3alULLEHbI
0TTOKa NeperpysKku, ecim annapatbl He MOTPE6AAIOT TOK. MPEBbILLAIOLLNA TOKOHECYLLLYH0 MOLLHOCTb MPOBOA-
HWKOB U ecnu BbINoNHsAeTCA TpebosaHme 17.3b). i).

20.2 OrpaHu4eHue nNyTem Bbibopa TuMa UCTOYHMKA

3almTa OT TOKa NeperpyskM U KOPOTKOro 3aMblKaHWA 06ecrneynBaeTcs B C/liyyae, ecnm npoBOLHUKN
NUTaKTCA OT UCTOYHUKA, JAOLLLEr0 TOK. He NMPeBbILLAOLLNA TOKOHECYLLYIO MOLHOCTb NPOBOAHMKOB (Hanpu-
Mep, HEKOTOPbIe TUMbl 3BOHKOBLIX TPAHC(HOPMATOPOB, CBAPOUHBIX TPAHCHOPMATOPOB, TEPMO3/IEKTPUYECKUX
reHepaTopHbIX YCTaHOBOK).

Masa 1V. BbIBOP 3ALLVNTHBLIX YCTPONCTB W 3ALUTHbLIX CUCTEM
BBogHasa yacTb

B HacToswel rnase NpuBeaeHbl HakTopbl, KOTOPbIE CeAyeT yUnTbIBaTb NMPY BbIGOPE 3alUTHBIX YCT-
pOMCTB M CUCTEM 3alMTbl B COOTBETCTBUM C TPEGOBAHUAMM, HPEAbAATAEMbIMI K YCTAHOBKAM MEPEMEHHOTO
TOoKa (CM. rnasy 11) u ycTaHOBKaM MepeMeHHOro v MOCTOSIHHOMO TOKa (cM. rnasy 111).

B rnaBe COfiepXXaTcs KpUTepUmn, KOTOPbIM A0MKHbI YA0BNETBOPATL YCTPOWCTBA 3aLLUThI:

a) OT TOKOB KOPOTKOFO 3aMblKaHUs Ha MPOBOAaX W 060pyA0BaHMN:

b) OT Meperpyskn na npoBojax v 06opys0BaHUN;

C) OT KOCBEHHOTO NPUKOCHOBEHNS
W NpuBefeHbl NMPUMepPbl YCTPOACTB W (M) Mep. KOTOpble CNefyeT UCMO/b30BaTh A 06eCheYeHuns aTux
3awmT. MprBedeHbl TaKXe NPeAnuCcaHus, Kacalowmecs XapakTepucTUK HEKOTOPbIX YCTPOWCTB 3alyUTbl.

21 OcHOBHble TpeboBaHus

21.1 TnaBKue BCTaBKMU

PekomeHayeTca npefycMaTprBaTh CPeACcTBa NAEHTUDMNKALUN CMEHHbIX 3/1IEMEHTOB, YTOObI MOXHO 6bI10
3aMeHUTb UX 3/1IEMEHTAMU, UMEIOLLUMM TO Xe caMOe HOMUHANIbHOe HanpsXXeHe N 3KBUBa/IeHTHbIe ammnepce-
Kynanble XapakTepucTuku.

KoHCTpyKLmMeln npegoxpaHuTeneli ¢ N1aBKMMW BCTaBKaMu, YCTaHOBNEHHbIX B paboymx 30Hax, AO/MKHa
ObITb MCK/IOYEHA BO3MOXHOCTb C/y4aliHO 3aMeHbl OAHOT0 CMEHHOI0 3/1eMeHTa Ha APYroii ¢ 60/iee BbICOKMM
HOMWHaNbHbIM TOKOM.

MnaBKkne NpefgoxpaHUTenn Ans Lenein Hanps>xeHnem go 1000 B. KoTopble yCTaHaBNMBAKOT B paboumnx
30Hax, O/MKHbI UMETb TaKyt0 KOHCTPYKL MO, YTOObI NaBKas BCTaBKa MOrna 3aMeHATbCA NPy HaxoAALWwemcs
NoJ HanpsXeHVeM fiepXaTtene npefoxXpaHUTENs ¢ UCKTK0YEHNEM BO3MOXXHOCTU MOPAXEHUA 3NIEKTPUYECKUM
TOKOM.
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21.2 ABTOMaTMYeCKME BbIK/IKOHaTe N

ABTOMaTUYECKME BbIKOYATENIN U CBA3AHHbIE C HUMWU WU3MepPUTeNbHbIe YCTPOKCTBA JO/KHbI UMETb
CpeACTBa 3a/jaHNsA BbIGPAHHOW YCTaBKM MK KaMGPOBKMU.

BbikntouaTenu ¢ anemeHTamMmu 3alnTbl, UCMONb3YeMble B pabounx 30Hax, 4O/MHKHbI pa3pabaTbiBaTbCs U
yCTaHaBMBaTbCA TaK. YTOObI HEMb3A 6bIN0 M3MEHWUTbL YCTaBKY 1 KaM6poBKy 6e3 MCNonb30BaHUA Kao4a uam
cneuunanbHOro MHCTPYMeHTa.

21.3 Paboune xapakTepucTnKm

Ecnn 0HOBPEMEHHO NCNONb3YHIOT M3MEPUTENbHbIE U OTK/OYaKOLWNe YCTPOKCTBA, CnegyeT yunTbiBaThb
KOMBOWHMPOBaHWNE XapaKTepUCTUK BCeX YCTPOICTB, HanpumMep o6Lee BpeMs UX cpabaTbiBaHMS.

22 TMpoueaypa Bbi6Opa

22.1 Bbl6Op cMCTEM 3aLUNTbI

Ha pucyHke 16 nokasaHa npouefypa Bbli6opa yCcTpoicTBa uamn 610ka ycTpocTs u (Mav) npouegyp
N3MepeHuni, HeobX0ANMbIX 415 06ecrneyeHns 3almnTbl, NPeANUCAHHOW 419 KaXAOr0 3NeMeHTa CXeMbl UK
YCTaHOBKW. [1N5 3alUUTbl HECKO/bKMX CXEM MOXHO UCMO/b30BaTh OfHO YCTPOICTBO, ECAIM OHO COOTBETCTBYET
Tpe6oBaHNAM KaXAO0N U3 HUX.

22.2 Bbl6op yCTPONCTB 3alUMTbl OT KOPOTKMX 3aMblKaHUi

Mpwn BbIGOpe NNaBKMX BCTABOK M BbIKNtOYaTeNeli ¢ afeMeHTaMu 3alMThl, & TaKKe BCMOMOraTe/lbHbIX
YCTPOWCTB CnefyeT yUYnTbIBaTh, YTO:

a) UX XapaKTepucTUKM AOMKHbI 0TBeYaTb TpeboBaHWAM pasfena 18;

b) OHW AO/MKHbI OTK/MOYATb 3alULLAaEMYIO CXeMY 3a Bpems, He npesblllatoliee ykasaHHoe B 18.3 ang
0XWNaemMoro MMHMManbHOro KOPOTKOMO 3aMblKaHUS.

MpumeyaHune —OXNAaEMbIA MUHUMABHBIA TOK KOPOTKOTO 3aMblKaHUs paBeH TOKY KOPOTKOrO 3ambl-
KaHWW a TOuKe, HavubosnbLUe YAaneHHOW OT YCTPONCTBa 3alUnThl.

22.3 BbI60p ycTpoicTBa 3alnTbl OT Meperpy3oK

22.3.1 CornacoBaHue 060pyA0BaHUA U YCTPOWCTB 3aLUThbI

XapakTepucTUKM YCTPOICTBA 3alWNThbl JO/MKHbI BbIGUPATHCS B 3aBUCMMOCTM OT MOLLHOCTW MUTaeMoro
060py0BaHNA M TaKMX €ro Neperpy30yuHbiX XapakTepucTuK, Kak LMKanyeckas Harpyska u nyck (0CoO6eHHo
€C/N NYCK YacTO NOBTOPSETCH WM COMPOBOXAAETCA 6ONbLUMMUN HArpy3Kamu).

22.3.2 CornacoBaHue NpoBOJOB 1 YCTPONCTB 3alUTbl B HU3KOBOMbTHBIX YCTaHOBKAX

Pabouas xapakTepucTMKa yCTPOMCTBA 3aliMThl LUMHONPOBOAA OT Neperpy3okK A0/KHA YA0BNETBOPATb
YCNOBUAM:

a) I* < s lr;

b) h ~ 1-451(,
rae /A—HOMWHaNbHbIA TOK YCTPOICTBaA 3aWnThbl. A:
/, —pabounii TOK cxembl. A;
/,, —ponycTUMbIi TOK NpoBOAOB, A.
MpumeyaHwne- [na perynvpyembiX 3alyTHbLIX YCTPOWCTB HOMUHATbHBINA TOK SBNSETCS BblGPaHHOM
HOMUHa/IbHOV YCTaBKOW TOKa;
/2—ToK, ob6ecneumBato LNl ahPeKTUBHYI paboTy YCTPOWCTBA 3alUUThI, HA NPaKTUKe /, paBeH:
- paboyeMy TOKY 3a HOpMUPYEMOe BPeMs A4/ aBTOMATUYECKUX BbIK/HOYaTenei;
- TOKY NNaBfEHMS 3a HOPMUPYEMOE BpeMs ANS MpefoXpaHMTeNein ¢ nnaBkMMmn BcTaBkamm mnagl™;
0.9 TOKa NnaBaeHUs 3a yC0BHOe BpPeMs ANt NpefoxXpaHnuTeneii ¢ nnaskoii Bctaskoii Tuna gll™.
MpumeyaHunsa
1 KoahchmupeHT 0.9 yunTbIBaeT BANSHUE Pa3Nvuns B YCIIOBUAX UCTbITAHUM MEXAY MAaBKUMK BcTaBkamm gl un
gll, Tak Kak BcTaBky gll MCMBITLIBAIOT HA UCMbITATE/ILHOM CTEH/E OBLLENPUHATOrO 06pasna ¢ MyyLLMMM YCNOBUSMU
OXNKAEHUN.
2 3awuTa, OroBOpeHHas B 3TOM NyHKTe, HC 06ECreunBaeT B HEKOTOPbIX CAy4Yasx MOJHYHO 3alUuTy, Hanpumep
O MPOAO/MKMTENBHOTO CBEPXTOKA MEHBLLIEFO, YeM W HC BCErfia 3KOHOMUYECKW BbIroAHa. Mo3TOMy NpW MPOeKTMpO-
BaHUM MpeanonaratoT, YTo cnabble neperpy3ku 60/bLLIOM NPOAOMKUTENLHOCTY MPOUCXOAAT He YacTo.

* CM. MexayHapofiHble CTaHAapTbl cepun MK 269.
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KAYAJIO BbIEOPA

PucyHok 16 — Bbl6op yCTPONCTB HAWWUTbl (KPUTEpPUMU BbiGOpa, MPUMeEPbl MCUONBIYCMbIX YCTPOACTB
3alWmnThl)
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22.4 Bbl6op ycTpoiicTBa 3aNTbl OT KOCBEHHOTO MPUKOCHOBEHMSA
3alnTHbIe XapaKTePUCTUKIN YCTPOACTB 3allnNThl OT KOCBEHHOTO NPUKOCHOBEHMUS AOMKHbI COOTBETCTBO-
BaTb Tpe6oBaHMAM Tabnuubl 13, B 3aBUCMMOCTU OT BUAQ 3HEProCMCTEMbI (CM. PUCYHOK 16).

Ta6nuuya 13— CBoaHas Tabnuua KpUTepues 3alNTbl OT KOCBEHHOTO MPUKOCHOBEHNA, a TakXXe MCMNONb3YeMblX
ANS 3TOr0 YCTPOWUCTB U Mep

Bus asHeprocuctembl Kpuwcpuii B03MOXHbIe yCTPO/CTBA UMM Mepbl 3allunTbl
TN Pasgen 10 a) MnaBkue npefgoxpaHuTenu.
b) ABTOMaTu4yecKkne BblKNtoYaTenn, cpabatbiBatolme OT CBCPX-
TOKa.

c) ABTomMaTuyeckue BbiKAOYaTenn, cpabaTbiBalome oT TOKa

HYneBoil nocneAoBaTeNbHOCTH.
Mpunmevanne — MNpu 06beANHEHUN HYNEBOTO U 3alUT-
HOT0 NPOBOJHWKOB MCNOMb30BaHWE aBTOMATUYECKUX BbIKIIO -
yaTteneil. cpabaTbiBalOWMX OT TOKa HyNneBol nocnepoBaTenNb-
HOCTU. He gonyckaeTca (cm. 10.7).

d) lononHuTenbHOe BbipaBHMBaHWE NOTEHLUUATOB™

TT Pasgen 11 a) MnaBkue npefgoxpaHuTenu.
b) ABTOMAaTM4YecKMe BblknoyaTenn, cpabaTbiBatolue oT cBepX-
TOKa.
c) ABTOMAaTWyYecKnWe BblKMOYaTenn, cpabaTbiBatowme 0T TOKa
HyneBoi NocncpoBaTenbHOCTU.
d) ABTOMaTMyecKue BblKA YaTenu, cpabatoliBato e oT Hanps-
XEeHUsa noBpexpaeHns gng cuctem 4o 1000 B Bkntou.
c) LOonoNHWTeNbHOEe BblpaBHUBaHWE MOTEHLUManoB*

1T Paspgen 12 1) MepBoe nospexpaeHne (0OXugaemoe HanpsaXXeHne NMPUKOCHO-
BeHUA mMeHee u paBHoe (// ).
a) YCTpoOWCTBO KOHTPONA M30N1AU4UN.
b) Pene HanpsXXeHWA HYNesoW NOCNef0BaTeNbHOCTU.
c) Pene Toka HyneBoi nocnefoBaTeNbHOCTU
2) MepBoe noBpexpaeHune (0Xujaemoe HanpaAXeHUe NPUKOCHO-
senuns 6onee UL).
a) ABTOMaTWuUeCKNe BbIKNOYATENN C KOHTPONEM M30NALUK.
b) ABTOMaTUyYecKkne BblknoyaTenu, cpabatbiBatojne oT Hanpsa-
XEeHWA HyNneBoW nocnefoBaTenbHOCTK.
c) ABTOMaTMyeckue Bbikalo4aTenu, cpabatbiBalolwmne 0T TOKa
HYNneBOW NOCNCAOBATENbHOCTHU.
d) JlonoNHUTeNbHOEe BbipaBHWBaHWe MOTEHLMaNoB*.
3) Mocnepyouwme noBpexaeHuns
a) MnaBkue npefoxXpaHUTeNnu.
b) ABTOMaTuMuyeckue BblKNy4aTenu, cpabaTbiBatowmne ot
CBEPXTOKA.
c) ABTomMaTuueckue BbiKAO4YaTenn, cpabaTbiBalome oT TOKa
HYyNneBOW NocneaoBaTenbHOCTH.
d) lononHUTeNbHOE BbipaBHMBAHWE HOTEHLUUATOB™

* lonoNHUTeNbHOEe BblpaBHWBaHWe MOTEHLMANOB MOXET NMPUMEHATLCA, KaK MUHUMYM, TONbKO BMECTe C
OAHUM U3 NepevyncneHHblX 3al MTHbIX yCTpOVICTB.

23  OTNMYMTeNbHbIE NPU3HAKU YCTPOICTB 3aluThbl

3alMTHbIE XapaKTEPUCTUKM YCTPOINCTB 3aLUUTbI LOMKHbI 6bITb TAKUMU, YTO6BI:

a) cpabaTbliBalo TOMLKO 3aL4UTHOE YCTPOICTBO, BbIpaboTaHHOE TONLKO a3s OA4HOW HEUCNPaBHOCTM B
uenu;

b) B NPOLECC OTKNHOUEHNS BOBEKACb MUHUMAaNbHOE YKNC/I0 3/1EMEHTOB CUCTEMbI MUTAHMS, HEO6XO-
AVMOE ANs HafleXXHOro YCTpaHeHNs HenonagKu.
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NMPUNOXEHWE A
(cnpaBo4YHOE)

Bbi60op Ko3thhrLmeHTa K AN pacyeTa MUHUMa/IbHON NAOLWAAM MOMEPEYHOr0 CEHYEHNS 3aLLUTHBIX
npoBogHnKoB (cMm. 14.6.2.2 a)

N.1 Boi6op kospduynenta K

OpWUeHTNPOBOYHbIe 3HaAYeHNA Koahduumenta K Ho 14.6.2.2a) BbibupatoT no tabnuuye A.l B 3aBUCUMOCTM OT
MaTepuana NPOBOAHWKA, HaYaNbHOW W KOHEYHOW TemnepaTypbl.

KonnuyecTBeHHble 3HAYEHWUA HayaNbHbIX TeMnepaTyp NpuBejAeHbl COOTBETCTBEHHO B pa3jenax A.2 n A.3.

MpumevyaHune — 3HauyeHne KoaphuumnenTa KcornacHo tabnuye A.l nonyyeHbl MO NMPUBEAEHHONR HUXe
hopmyne, KOTOpas MOXEeT TakXe NPUMEHATHCA NPN pacyeTe 3HaYeHWs KANA ApYyrux HayanbHblX U KOHEYHbIX Temne-
patyp.

Ans NnpoBOAHWKOB U3 Mean

N6 0-EM

ANA NPOBOAHUKOB U3 aNlOMUHNA

roe T\ — HauyanbHas TemnepaTypa NpoBOAHMKA, “C;
7j — KOHeuyHas 3emnepaTypa npoBofHuka. ‘C.
(hbopMyna gns NPoOBOAHUKOB M3 CTAaNM Ha CTagWu PacCMOTPeHUd),

Ta6nuuya AJl — PekoMeHAyeMble 3HaueHUs KoahpuymeHTa KANa pacuyeTa MUHUMANbHOK Naowagn nonepeyHoto

CevyeHMa 3alWMTHLIX NPOBOAHNKOB

3Ha4YeHue K AN NPOBOAHWUKOB W»
HavanbHas TemnepaTty-  KoHeyHas Temnepary- A PoBOA

paTl, C pa Ty «C
Mean antuMUHNA 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 rno
300 183 119
500 223 145
70 160 114 75 85
150 105 63
75 160 1 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 HayanbHasd Temnepatypa

PekomeHayemas cneaytwouwas HadyanbHas Temnepatypa usonsaunu ().

a) 3alWNTHbLIA NPOBOAHNK HC PacnonoXeH pPAAOM C (a3HbIM HPOIBONHUKOM — MpejuLlIaracMas MakcumanbHas
TemnepaTypa okpyxatoweii cpegbl (20.40 ‘C unT.4.).

b) 3alW NTHbI NMPOBOAHMK PacnonoXeH PAAOM C (GasHbIM NPOBOAHMKOM — HauyanbHyl TeMnepaTypy 3awuT-
HOTO MPOBOAHMNKA BblGUpalT HO TabnuLue A.I1 COOTBETCTBEHHO TUNY U30MALUMN PAa3HOTO NPOBOATLIKA.

Ta6nnmya A.ll —PeKOMeHAYeMble HayanbHble N KOHEYHbIE TeMNepaTypbl AN N30NSLMMN 3L UTHBIX NPOBOAHUKOB

KoHeuyHas TemnepaTypa** Ty *C

NiwonanHomunii matepuan asHoio HauanbHaa TemnepaTtyp

npoBoAHNMKa pat .. € cnyvaii A cnyyait B
MonuBuHUAXNOPUL 75 150 16»
Pe3nHa o6Wero HasHauyeHud
MponnTaHHaa NakoM TKaHb U By- 200 2
mara 85
byTtunosas pesuHa 220
MoANM3aTUNEH C NONEPEYHbIMU CBA-
3AMU MeXAay uenamu 90 250 250

OTUNEH-NPONUNEHOBAA pPe3nHa
CununkatHasa pe3nHa 125

* Hc pekomeHAylTCA ANA ANUTENbHOW paboThl.

** 3HaYeHWS KOHEYHOW TemnepaTypbl, MPUMEHAT ANA cnyyas A. eCNu 3alWUTHLIA NPOBOAHUK ABNAETCA
XWNoih unm akpaHom kabens, gna cayvas B. ceTuW 3aWUTHbIA NPOBOAHWK ABNAETCA O6GWMBKOW MM GpoHeii
kabens mnu kak-nn6o No APYyromy KOHTaKTUpYl T ¢ Kabenewm.

A.3 KoHeyHas TemnepaTypa

PekomeHAyemas cnepytoljas KOHeuyHas TemnepaTypa nsonayumm (7\).

a) 3aWUTHbLIA NMPOBOAHWUK ABNAETCH XUNOW WNW 3KPaHOM Kabens — KOHEYHYWl TemnepaTypy An8 cayvas A
Bbl6MpatoT HO Tabnuue A.H cornacHo Tuny nsonaunm hasHblX NPOBOAHWUKOB.

b) 3alWWTHbI NMPOBOAHUK HC ABNAETCA XMNOA MAM 3KpaHOM Kabens, HO ABNAeTCA OGWMBKON wWnu GpoHei
Kabena Mnm Kak-nmbo HO APYromMy KOHTaKTUpyeT ¢ Da3HbIMW NPOBOAHUKAM — KOHEYHYI0 TemnepaTypy Ansa ciaydas
B BbiGUpatoT no Tabamuye A.l 1 COOTBETCTBEHHO TUNY MTTANUMN Pa3HbIX NPOBOAHUKOB.

C) 3aWMTHbLIA NPONOAHHK HEe M30NUPOBAH W HC MpUKacaeTca K mMaTepuany, KOTOpbliA MOXeT 6bITb NOBPEXAEH
npu mMakcuMManbHOW TemnepaType, u:

i) gocTyneH K 0603peHNI0 MU HaXOAUTCA B OTPAHUYEHHOM MPOCTPaHCTBE:

500 "C — gna MegHbIX M CTanbHbIX NPOBOAHWUKOB,

300 *C — Ansd aNtloOMUHNEBLIX NPOBOLHUKOB;

1) HepoCTyneH K 0603peHNI0 N HAXOANTCA B HOPManbHbIX ycnoBuax — 200 °C gns Bcex NMpOBOAAWMNX MaTepua-
nos;

iii) HegocTyneH K 0603peHNI0 U HAXOAUTCA B YCNIOBWUAX NOBbILW EHHOW NoXapHoii onacHocTn — 150 "C gns Bcex
NPOBOAALNX MaTepnanos.

NPUNOXEHWE B
(cnpaBouHoe)

OnucaHume HEKOTOPbIX YCTPOMCTB 3al UTbl U UX MPUMEHEHUE

B.l N 3mepuTenbHble TpaHchopmaTopbl

TpaHchopMaTOpbl HaMPsSXEHUS UM TOKa MOTYT MCMNONb30BAThCA ANA YMEHbLW EHUA aMNANTy/Abl HanpsXeHuns
NN Toka, NojaBaeMblX Ha YCTPOWCTBA 3allNTbl, MU B Ka4ecTBe pa3fennTenbHbiX TpaHchopmMaTopoB. TpaHchopmaTto-
pbl cnefyeT BbiGUpaTb Tak, YTO6Gb MX XapakTepUCTUKM COrNacoBbiBaiuCh M COYETAnUCh C XapaKTepucTukamu ycT-
pOVCTB 3aWNTHI.

B.2 YcTpoiicTBa 3aWnThl C WCNONb30BaHWEM TOKa HyneBOW NOCNef0BaTeNbHOCTH

YcTpoiicTBa 06HapyXnBal T Hanuune fedekTa U30NALUN 3alyNLLAEMOT0O yYyacTHWKA Lenu nyTexT M3MepeHuns
TOKa YyTeukn, 0CTaTOYHOrO TOKa MNM TOKa HyneBOW NocCnef0BaTeNbHOCTH.
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YcTpoiicTea 3alWUThl Ha TOKE HYNeBOW MOCNeA0BaTENbHOCTM MOFYT UCMNONbL30BATLCA BO BCEX 3HEpProcucremax,
3a UCKNOYeHneM aHeprocuctem TN, y KOTOPbIX HyneBble MPOBOAHUKM KOMBGUHUPYIOT C 3aWUTHBLIMK.

B.3 YcTpoiicTBa 3aWUThl Ha HanNpAXeHUW HYNeBOW NocnefoBaTENbHOCTM

YcTpoiicTBa 06HapyXuBalwT Hanuumne fedekrta U30NALNMN -3alyMLLAaEMOT0 y4YacTHUKA Lenn nNyTeM M3MepeHUus
CMeWeHns CUMMETPUMN BEKTOPOB HaNPsSXEeHUW MUTaHUA OTHOCUTENbHO HOPMaNbHOFO COCTOAHUA UMW HaNpPaXKeHns
HyNneBO nocnejoBaTenbHOCTW. 3awuTa OT NoTepu ¢asbl NPU MHOTOMaA3HOM MNUTAHUW TakKxe MOXeT moTpe6oBaThb
npUMeHeHNe TaKuX YyCTPOWCTB.

YcTpoiicTBa MCNONb3YyOT B OCHOBHOM B 3Heprocucteme 1T. Hannuume ofHOro ycTpoiicTBa 4OCTaTOYHO, YTOObI
06HapyXuTb AedeKTbl 3a3eMneHNs B KaKoN-HMbyab M3 yacTeil ycTaHOBKM IT, B WWNOPON BCe 3NEMEHTbl COEUHEHbI
HenocpeACTBEHHO MexpAy co6oil 6e3 TpaHc(hopmaTopa, KOHAeHCATOpa WU CONPOTUBNEHUSA.

B.4 YcTpoiicTBa 3alWnTbl, YYyBCTBUTENbHbIE K HAMPAXEHNIO NOBPEXAeHNA

YcTpoiicTBa 06HApPYXXMBAKT HanNpsiXKeHne MeX/Ay TOKONPOBOAAW MMM HaCTAMMU N HE3ABUCUMBIM 3a3eMIUTENEM,
COOTBETCTBYHWMNM 06pa3oM OTAeNseMbIiM OT FN1aBHOFO 3a3eMnUTCNA. 3aWUTHOEe YCTPOACTBO, YYBCTBUTENbHOE K Ha-
NPSXXEHWIO NOBPEXAEHWNSA, NPUMEHSAT TONbKO B KOPOTKUX ManOMOLWHbIX OTBETBAEHNAX TT cUCTEM C Manoih emKo-
CTbO CETU OTHOCUTENBHO 3EMNUN N HanpaXeHUem Huxe 1000 B. rge HC MOryT 6bITb AOCTUTHYTHl Y0BNETBOPUTENbHbIE
yCNoBMA 3a3eMNeHunn.

B.5 KomM6uHMpoBaHHbIe yCTPOMWCTBA 3aliUTbl HAa TOKaX W HanpsXXeHUAX HyNeBOW NocCnefoBaTeNbHOCTH

YcTpoiicTBa, UCNONb3yOLWMEe KOMOUHALNIO METOL0B O6GHapYXeHUs HanpsXeHUs HyneBoil nocnefoBaTeNbHOC-
TW W TOKa HYNeBON NOCNef0BaTENbHOCTU, MOTYT 6bITb MPUMeHeHbl B NO6bIX 3HeprocucTemax ANA onpeaeneHns
HanpaBNeHUs TOKA YTEYKN OT TOUKUN n3mepeHus. Takme ycTpoiicTBa MOTyT 06Hapy>Xu1uBaTb U 10Kann3oBaTb Nepemelya-
Wnecs yTeykn n npu Heo6XoAMMOCTM Pa3NnNyYnTb YyTEYKN Ha 3eMI0 WU NEepexofHble NPoLecChl B 3HEPTOCUCTEME.

B.6 YcTpoiicTBa KOHTPONA U30NALuUK

YcTpoiicTBa NOCTOAHHO U3MEPSAIOT U KOHTPONUPYIOT CONPOTUBAEHNE N30NALUN B HC3a3EMNEHHbIX 3HEProCUC-
Temax.

Mpu BbI6GOpPE ONTUMANbHOIO YCTPONCTBA KOHTPONA W30NALWMN CNefyeT Y4YuTbiBaTb, YTO HEKOTOPbIE yCTpoiicTBa
3alWNTbl MOTYT CUTHANM3NMpPOBaTb O MOBPEXAEHUAX B Harpyske, NUTaemMoii yepes BINPAMUTENN UNU TUPUCTOPLI, B TO
BpeMs KakK Apyrue He MOryT.

MpumeyaHunue — M3mepuTenbHble CXeMbl HECKONbKWX YCTPOWCTB KOHTPONSA M30NALWM HE AOMKHbBI
nofKNYaTbCA napannenbHo (4TO MOXET WMeTb MecTo, Hanpumep, CeTW MCTOYHWUKW NUTAHWA CBA3aHbI MeXAy CO-
601ii)

B.7 AvncTaHUWOHHbIEe pene

[AVCTaHUNOHHbIE pene cnefdyeT NMPUMEHATb B HEKOTOPbIX CAy4YyasX ANA -3aWMUTbl CUCTEMbl Mepefayn 3Hepruu
BbICOKOTO HanMpPAXeHNA 0T NOBPEXAEHUA N30NALNN TONbKO ha3HblX NPOBOAHWKOB UAMN OT NOBPEXAEHUA Mex Ay ha3oii
n 3emnei.

CpaBHMBaA TOK NOBPEXAEHUA W HanpaXXeHwWe B TOUYKE YCTAaHOBKW, pene M3MepseT pacCTOAHWE A0 TOYKM NO-
BPeXAEHUS.

CooTBeTCTBYO WU BbIGOP YyCTAaBKM M BpeMeHW cpabaTbiBaHWA pene No3BoNAeT OYeHb GbLICTPO YCTPaHWUTL NO-
BPEeX/AEHNA B yKa3aHHO 4acTu YyCTAaHOBKW, a TakXe o6ecneynBaTb pe3epBHY0 3aWuTy.

B.8 AnddepeHunanbHasa 3awmnta

OnddepeHynanbHas 3alWwnTel 06HapyXMWBaeT NOBPEXAEHMNE, CPAaBHMBAA UH(DOPMALINO, NONYYEHHYI OT TpaHC-
thopmMaToOpoOB TOKa, PACNONOXEHHbIX HA KaXAOM KOHLEe 3aliMLULeHHOW YacTW YCTaHOBKW.

MpenmylwecTBamu ycTpoincTe ancdpepeHunanbHOl 3aWwnTbl ABNAKOTCA:

a) BblCOKafA YYBCTBUTENbHOCTb:

b) MrHOBeHHOe O6HapyXeHWe NOBPEXAEHNS;

C) pasrpaHuMyeHmne 3all UL EeHHOW -30HbI OT APYFMX YacTell IHEProCUCTEMBI.

CncTemMa He YyBCTBMUTENbHA K NOBPEXAEHWNIO BHE 3aliulyaeMoii 30HbI.

B.9 YcTpoiicTBa 3aWnTbl OT CBEPXTOKA

YcTpoiicTBa MCNONbL3YOT NS U3MEPEHUA W 3alUTbl CXeM U 060pyJOBaHUA OT Harpesa, BO3HMWKal Wew B pe-
3yNbTaTe CBEPXTOKOB Manol v AANTENbHON NPOAOMKNTENBHOCTU. DTO MOTYT6bITb OAHO- W ABYHanpaBNeHHble yCTPOii-
cTBA MPAMOTO U HENPAMOTO AelCTBUA.

TpaguunoHHble ycTpolicTBa 3awnThl OT cBEpPXTOKa BKAOYalOT B cebs:

a) nNpeaoxpaHuTenu;

b) MarHWTHbIe BbIKNOYaTeNN UAW aBTOMATUUYECKWE BbIKAOYaTENu:

C) TepMMUYeCKMe aBTOMaTUUYECKUE BbIKAOYATENU WUNW NepekaoyaTenu;

d) mMarHuTHble W (Mnn) Tepmopene, cpabaTbiBal W, Me OT TpaHCHOPMaTOpPOB TOKA;

C) NonynpoBOAHMKOBbIE pene, cpabaTbiBatolMe 0T TpaHCHOPMATOPOB TOKA;

0 TOKOOTpaHWYMBAKIWHC pPeakTopbl.

YcTpoiicTBa N0 NOANYHKTAM a) — C) 06bIYHO WCMONB3YOT ANA 3aWUTbl OT CBEPXTOKOB Manoil NPOAOMKUTENb-
HOCTKW, a yCTpoiAcTBa NO NOANYHKTaM ¢) — 0 — ANA 3aWWUTbl OT CBEPXTOKOB 60NbLWOA NPOAOMKNTENLHOCTH.
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NMHPOPMALMOHHBLIE JAHHLIE

CCbl/1OYHbIE HOPMATUBHO-TEXHVNYECKVE JOKYMEHTbI

Homep rnuHbl, pasgena, B KOTOPbIX, O603Ha4YeHMe COOTBETCTBYH L ETO O603HauYeHne oTeyecTBeHHoro HT/, Ha
MpUHe/CHA CCblNIKa MeX/AyHapojHOro cTaHpapTa KOTOPbI faHa ccbinka

Mnasa 1, pasgen 2 M3K 815-86 rocT9920-89

Fnasa 1, pasgen 4 M3K529-89 FOCT 14254-%
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