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IIpenucnoBue

1 ITOAT'OTOBJIEH U BHECEH Texanueckum komuteToM 1o crangapru3anmm TK 403 «B3pbeiBo3a-
LHIUILIECHHOE U PYTHUYHOE SJICKTPOOOOPYIOBAHUC»

2 VTBEPXJIEH U BBEJAEH B 1EVCTBME Iloctanornenunem Foccranmapra Poccuu ot 16 miojs
1992 . Ne 720

3 Hacrosammii cTaHaapT MOATOTOBJICH METOAOM MPAMOrO MPUMEHEHU MEXXIYHAPOIHOro ctaHaapta MHOK
621-2—87 «DnexTpuyecKkre YCTAHOBKHU IS OTKPBITHIX IUIOLIANO0K ITPH TSXKEIbIX YCIOBHUIX 3KCIUTYaTALlUH
(BKJII0YasA OTKPBITHIC TOPHBIC Pa3pa0OTKH KM Kapbephl). YacTe 2. O01mue TpedoBaHusI» ¢ JOMOJIHUTEABHBIMH
TPEOOBAHUAMM OTPAKAIOIIMMHU MOTPEOHOCTH HAPOIHOIO XO34MCTBA

4 BBEAEH BIIEPBLIE

S IHEPEU3JJAHHUE

Hacrosammi ctaHgapt He MOXET OBITh MOJHOCTBK WIW YACTUYHO BOCIPOM3BEIACH, TUPAKUPOBAH U
PaCIIPOCTPAHEH B KAUECTBE OPULIUMAIIBHOIO M3IaHUA 0e3 paspelieHus 1 occtanaapra Poccun
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I'pymna EQ2

TOCYIAPCTBEHHBINU CTAHIAPT POCCHMUCKOU @®EIEPAIIUN

DJIEKTPOYCTAHOBKM JIJI OTKPBITBIX IIOIIATOK
[TPU TSKEJIBIX YCJIOBUSX DKCILIYATAITUU (BKJTIOYAS
OTKPBITBHIE TOPHBIE PASPABOTKHM U KAPHLEPHI) TOCT P

Jacte 2 50020.2—-92

O0mme TpedOBAHMS K 3aIIMTE
(MJDK 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

Nara seeaemrma 1993—01—01

I'JIABA 1. SAIIIUTA OT HEITOCPEACTBEHHOI'O ITPUKOCHOBEHHUA
(BAIITUTA OT ITOPAXEHUSA DJIEKTPUYECKUM TOKOM ITPU HOPMAJIbBHOU PABOTE)

BBOoaHaa 4acTh

B HacTosme rmase npuBeacHbI TPEOOBAHUS K 3aLLIUTE OT HEMOCPEACTBEHHOIO MPUKOCHOBEHUS TS BCEX
IEKTPOYCTAHOBOK HanpsckeHueM 10 1000 B skimou. u ¢B. 1000 B. TpeboBaHMA K 371eKTpOYyCTAHOBKAM HAIIPSI-
xeHueM 1o 1000 B Bxi1tou. B3STHI, B OCHOBHOM, M3 cTaHIapTOB cepuu MBOK 364 mns caydyaeB, KOrga OHHU
MPUEMJIIEMBI.

JlommomHeHNSI, YYUTBHIBAIOLIIHE MOTPEOHOCTH HAPOAHOTO XO34MCTBA, B TCKCTE HACTOALICH ITIABBI BBIICIIC -
HbI KYPCUBOM.

1 O0mue TpedGoBanus

Mepbl 3a1UThl OT HEMOCPEACTBEHHOIO MPUKOCHOBEHHUI, KpOME ONMUCAHHBIX B 1.1, AO/MXKHBI OBITH
o0ecCIieueHbI B COOTBETCTBHH C TPEOOBAHUSAMU pa3nesa 6 U OIHOTO U3 pa3neiioB 2—4 wiu 5.

1.1 Uckmoyenus U3 00muxX TpedoOBanmMid

a) OrpaHMYEHUE HANIPSKECHU S

3alIUTy OT HEMOCPEACTBEHHOIO MPUKOCHOBEHUA CUUTAIOT O0CCIICYCHHOM NMPH MPUMEHCHUN MAJIOTO
HAIPSCKEHUS, KOTOPOE YCTAHOBJICHO HACTOAIMNM M APYTMMHU ISUCTBYIOILIMMH IOCYIAPCTBEHHBIMU CTAHIAPTA -
MM.

b) OrpaHnyeHue pazpsaga SHEPruu

Ha cranuu paccMoTpeHus.

¢) HyneBpie paboune U 3a1UTHBIC MPOBOIHUKU

3alMTy OT HEMOCPEACTBEHHOIO MPUKOCHOBCHUS 11 HYJIEBBIX PA0OUYHX U 3ALLUTHBIX MPOBOJHUKOB

CUMTAIOT 00ECIICYCHHOM, €C/IM TAKHUe MPOBOAHUKH YCTAHABINBAIOT B COOTBETCTBUHU C TPECOOBAHUSIMHU, U3JI0-
xeHHbeiMu B 8.1, 10.5, 11.1 u 12.2.

2 IToamas 3amUTa NPA NOMOIIM OrPazKJAeHHAN WM 000/109€K

OrpaxaeHHUs Wi 000JI0UYKM MPEIHA3ZHAYECHBI I IIPSAOTBPALCHU S HEMTOCPESACTBEHHOIO KOHTAKTA MEeP-
COHAJIA WJIN JKUBOTHBIX C YACTAMM DJICKTPOYCTAHOBKH, HAXOISAIIUMHCS O HAITPSKCHUEM.

N3nanme ohpHIHAIBHOE
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MuyHMMANBbHBIC DACKTPHICCKHUE BO3AYIIHBIC PACCTOIHUA MEXIY HEU30IUPOBAHHBIMU MPOBOJHUKAMH U
MEXIY TAKUMH IMPOBOJHUKAMH H 3a3¢MJICHHBIMH 4acTIMHU (HAIPUMED, OTPAKICHUSIMH H O00J0YKAMH ) TIPH-
BeIcHBI B TA0MLAax 1 1 2. YKazaHHbIE B TAOIULAX PACCTOAHUS HE TO/DKHBI IPUMEHATBHCS T DJICKTPOArnapa-
TYPBI JICKTPHICCKHUX MOHTAXKHBIX CXEM, IMMPOMBIIIICHHBIX aTPeraToB WIH YCTAHOBOK, KOTOPBIE COOTBETCTBY-
10T TPeOOBAHUSM APYIUX CTAHIAPTOB.

Tadonumumal — PaccTtogHus MEXIy HCU3OJMPOBAHHBIMU IMPOBOIHUKAMHU, 4 TAKXKC IIPOBOAHUKAMHU M 3a3CMJICH-
HBIMM YaCTSIMM, HaxXOIALIUMUCS BHYTPU ITOMCUICHUIA

MakcuMaibHOEe IEeHUCTBYIOIICE 1 3 6 10 20 30) 45 60 110
3HAYCHUEC HOMWHAJIBLHOTO padouc-
TO HaIpsKeHUs, KB

MuHUMaNIbHBIE PACCTOSIHUS 4() 65 90 115 215 325 520 700 1100
IJTST VCTAHOBOK IIPY YCIOBUU TIEPE-
HAIIPSAXKCHUM, MM

MuHUManbHBIE PACCTOAHUS 4() 60 70 90 160 270 380 520 950
oI YCTAHOBOK, 3alIWINCHHBIX OT
IEPECHANIPAKCHUMN WU HOICOCIH-
HCHHBIX K Ka0easIM, MM

Tadoawumua?2— PaccTodHUSA MEXIY HEU3OJMPOBAHHBIMUY IMPOBOTJHUKAMM, 4 TAKXKE MPOBOJHUKAMMY U 3a3C¢MJIICH-
HBIMU YACTIMU, HAXOISIINMMCI BHE IMOMEIIECHUU

MakcUMalbHOC ACHCTBYIOLICE 10 20 30 45 60 110 150 220
3HAYCHNC HOMMWHAJIbHOTO padoyue-
TO HanpsKeHUsd, KB

MUHHMMaAbHBIC PACCTOSIHUS 150 215 325 320 700 1100 1550 2200

TSI YCTAHOBOK ITPHY VCJIOBUU TICPC-
HaIpSIXECHUS, MM

MUHHMMAaAbHBIC PACCTOSIHUS 150 160 270 330 320 950 1350 1350
o151 VCTAHOBOK, 3AlMUIICHHBIX OT
IEPCHANIPAXKCHUN WU IIOICOCIH-
HCHHBIX K Ka0easIM, MM

B Tabnuuax 1 ¥ 2 npyHUMAIOT BO BHUMAaHHE, YTO HAMPSDKEHHUE CETH MOXET OTKIIOHATHCA 10 20 % oT
HOMMWHAJIBbHOI'O PA00YEro HAMpPsoKEHUA.

TaOnuupl MOryT OBITH UCITONAB30BAHBI J181 ONPEACICHUA PACCTOSHUN MEXIY MMPOBOJHUKAMHU U 3¢MJICH B
sHeprocucreMax I'N wim 11 ¢ yueToM HanpsKeHUS MexXay (Pa3zoi U 3eMIICH.

I1pu onpeneseHMN MUHUMAJIBHBIX PACCTOSHUN HE MPHUHHUMAIOT BO BHUMAHUE TaKUEe (PAKTOPHI, KAK
IJIMHY TIYTH VTE€UKH, Pa3IMUYHbIC YPOBHU HAMPSDKEHUN OJHOTO MOPSAKA, CJAOKHbBIC OKPYKAIOLIUE YCIOBHUS
U T. .

JIJIMHA IMyTH YTEYKH MEXAY MPOBOJHUKAMH, MPOJTOXKECHHBIMH B MOJIEBBIX YCIOBUIX, H 343¢MJICHHBIMH
JacTSAMM, TAKMMU KaK Oapbepbl U O00JOUKH, JOJDKHA OBITH HE MEHEE YKA3aHHOM B TAOdHIIEe 3, C YUETOM
OXUIAEMOM CTEIICHHU 3arpA3HCHU .

JIMvHa yTH yT€YKM, NPUBESICHHAA B TaOaMLE 3, JOJDKHA YMHOXATBHCI HA OTHOLICHHUE JIMHEHHOTO

HANPSOKEHUA K HATPSDKEHUIO MeX Iy (ha3oil u 3emiieil (/3 B cucreMe Tpexda3Horo ToKa) B C/Iy4asx, KOIua:

a) MCITOJB3YI0T cucremy I1;
b) Mexny pasaMu MOMELIAIT U3OJTATOPHI, HANPUMED (PAZOBLIC PA3ACITUTEIIH.
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Taonwmuma 3 — COOTHOLUICHNEC MCXKAY CTCIICHDIO 3arpsa3HCHYS M JUIMHOU IIYTH YTCUYKH

CrermeHb 3arpsAa3HeHUS OCHOBHBIC XapaKTePHCTUKU YiaenbHas OaWHA NMYTH YTE€YKHM, MM/KB, He
(cM. mpuMedyaHusa 1—3) MeHee (cM. IpuMedaHusa 4—o6)
[ 3arps3HeHNE OTCYTCTBYET WJIM MMEIOTCH 16
Jlerkagd TOJbKO CYXME Y HCIPOBOJISIINE BHIbI 3aT-

PA3HCHUA. 3arpsI3HCHUEC HEC MMECT HUKA-
KOTO BAUSTHUA

I1 HmeeTcs TONbKO HENPOBOISAIICE 3arpsi3- 20
CpeaHsas HeHME. OJHAKO MOXET MMETbh MECTO BpEC-
MEHHAsI IPOBOIUMOCTb, OOYCJIOBICHHA
CKOIIJICHMEM 3arpsi3HCHHUN

111 HmeroTcsa mpoBOISIINEC WM CYXHME, a TAK- 2
CuibHas K€ HENPOBOMMIIMNE 3arps3HCHMS, CTaB-
1IIC¢ TPOBOASIINMMY B PE3YIILTATC MX CKOII-
JICHU S
IV HUmMmeeTca mMOCTOAHHAS HNPOBOAVMOCTD, 31
O4YeHb CHIbHAA co3maBacMasi IpPOBOISILCH ITbLIIBIO, JOXK-

JCM NJIN CHCTOM

Il ppyMeyaHHn4d

1 IlpuBeneHHad KinaccupUuKalvAg XapaKTePUCTUK 3arpa3HCHUSA HE MOXET OXBATHUTDb BCIO 00J1aCTh BO3SMOXHBIX
3arpsI3HCHUN. MOXeT BOBHUKHYTh HCOOXOAMMOCTD B YBEJIMUCHU M JJIMHDBI ITYTH YTCYKH U3-3a OCOOOr0 BUIA 3arpsI3He-
HUM. B TakOM ciay4dae ciaeayeT NPUHUMATh BO BHUMAHME M3MEHCHMS CTCICHEU 3arpd3HCHUS B 3aBHCHUMOCTH OT
CC30HA U OCOOBIX KIIMMAaTUYCCKUX YCIOBU.

2 Bo Bcex cny4yasix, 3a MCKIIIOUCHHUEM CTCIICHU 3arpsi3HEHUd I, caeayeTr yIUThIBATh BO3ZMOXKHOCTb KOHICHCA-
LIUN BOABI, HICTOYHUKAMHU KOTOPOU MOTIVYT OBITb:

a) TEMIICpaTypa IMOBEPXHOCTU HM3OJALMNHN, CHUXAIOWIAACI HUXE TOUKHM POChl OKPYXKAIOIICTO BO3IYXA;

b) TMIrpOCKONMYECKas IMbUIb U COJICBBIC 3arps3HCHMUS, BbI3bIBAIOIIVEC BBHINIAJACHUEC BJIATH IIPH OTHOCHTECIbHO
HH3KOM BIAXHOCTH.

3 MCTOYHMKOM NIPOBOASINEH NBUIM MOXET ObITh OKPYXKaKWIIadgd cpeaa (HanpuMep, 100bBIBAEMbIC 1 0O0padaThI-
BAEMBIC TTOPOADbI) WIN IIbUICOOPA3OBAHUE MOXKET IMPOMCXOANTDH BHYTPU OO0OJOUKM (HAIPUMED, MNbLJIb OT YIOJbHBIX
VI METAJUTHYCCKUX IIETOK).

4 3HayeHUA, IPUBCICHHBIC B TAOJINLEC, ObUIM ITOJAYYCHBI HA OCHOBAHHHN PE3VJIbTATOB MCIBITAHUN U30JITO-
POB M3 OOBIYHOTO (hapdopa U cTekia. llpu BEIOOPE M30AATOPOB HEOOXOAUMO PYKOBOACTBOBATHCH 1 OCT 9920,

3 ]I oMHBI VT YTCYKY MPUMCHSIOT JONYCKH, YCTAHOBICHHBIC COOTBCTCTBYIOIIVMMY CTaHIAPTAMM.

6 HanmpstxeHne cOOTBETCTBYET HANOOee BBICOKOMY JUHECHHOMY HANIPSIKCHUIO I TaHHOTO O0OPYIOBaHMUA.

2.1 3ammTa OT HENOCPEACTBEHHOT0 MPHKOCHOBECHMSA K YACTAM, HAXOASIUMCS 0] HANPSZKEHHEM

Bce yacTu, Haxoagiuecsd moa HanpsakeHUEM, TOJDKHBI ObITh 3aKPBITH OOOJIOYKAMH UJIU OTPAKIACHHA -
MM, O0CCIICUNBAIOIIMMH 3ALIMTY COIMTAaCHO TAa0IHLE 4.

2.2 1IpoYHOCTD H YCTOMYMBOCTD OTPAXKACHHAN H 000JI0YKH

OrpaxacHusA U 000JIOUKH TO/DKHBI KPEIMUTHCA HEIMOIBHUKHO.

C ydeToM THMA, pa3MEePOB U PACHOOXKECHUA OHHU JOJDKHBI UMETh JOCTATOYHYIO YCTOMYUBOCTD (ITPOY-
HOCTB) U MPOJOKHUTEIBHOCTh CPOKA CIYXKOBI, UTOOBI IMPOTUBOCTOATH IS(POPMALIMU TIPHU YAAPaX, KOTOPHIE
MOTYT BO3HUKHVTb IPHU HOPMATIBHOM padoTe.

2.3 J1oCTyl K YyCTAHOBKE

Ecnn Heo0X0AMMO NEPEMECTUTD OIPAXICHUA, OTKPBHITh O0O0JOUYKH WIN BBIHYTHh YACTHU 3TUX 000JI0YEK
(IBEpH, paMbl, KPBILIKH, JIOKH U T. 1.), TO 3TO JO/DKHO OBITH CACJIAHO B COOTBETCTBUHU C TPEOOBAHUAMMU
OIHOTO U3 CJCAYIOLIUX ITYHKTOB.

a) CrieuanbHbIC KITIIOYU WM HHCTPYMEHTHI

[ 1pu nepeaBrKeHNH, OTKPBIBAHUH U MEPEMEIICHUHN OTPAKACHUY WIN YaCTEN O00M0YEK CAeayeT MPUME-
HATH KJIIOY WJIU HHCTPYMEHT.

b) baokupyroliee yCTponcTBO
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Tadonwmuad4 — MuHuMabHagd  3al0MTa OT HEIIOCPCACTBECHHOTO IIPHUKOCHOBEHHMA € SJICKTPOOOOPYIOBAHUEM,
HAXOOSMIIVMCS TIOJ, HAIIPSKEHUEM, TIPH TTOMOIIN OIPaXIcHUNA MU O00M0UEK (IIPUMEHSIOT TOJbKO K YaCTSIM, HAXO-

OAIIMCS IO, HAIPSKCHUEM )

JIlnanma3zoH Hamnps-
KEHUA TEPEMEHHO-
ro Toka, B

Paboyag 3o0Ha

30HA MPOBEICHUA 3EKTPOTEXHUYEC-
KUX paboT

3aKpBITad 30HA MPOBECICHUI
3JIEKTPOTEXHUYECKHUX padoT

Q< UL1000

U >1000

[lonHaga 3amwmra IP2X
nnn 1P4X maa nerkomoo-
CTYIIHBIX BEPXHUX ITOBEP-
XHOCTEN OTpaXIcHUU
VJIN O00JTOUEK. DTO ITPH-
MCHUMO K TEM 4YaCTSIM
000IOUCK, KOTOPBIC SIB-
JIAIOTCS HEIIOJBUXKHDI-
MH**

[lonnaga 3amwmrta IPSX B
Ipeaciaax JOCAracMOCTH
PYKOM

Yactrunag 3ammra 1P2X
BHEC IIPCIOCIOB JOCATAC-

Yactnunag 3ammra [P1X*,

ecin U<660 B wim ecnm yacty mon
PA3NHUYHBIM HAIIPSKCHUEM, OOCTVII
K KOTOPBIM HE MOXET ObITh 00CCIIC-
YeH OJHOBPEMEHHO, PACIIOIOXKCHBI
B mpeaenax gocaraceMoctu. l1lomHas
samuTta [P2X, ecmm U>660 B, wanm
[P4X, ectu U>660 B mng nerkomoc-
TYIIHBIX HApPVXKHBIX ITOBEPXHOCTEH
WIIN MICPECTrOpOdOK, WIN O0OJIOYCK.
DTO NPUMECHHUMO OCOOCHHO K TEM
JacTIM, KOTOPbIC MOIYT CIAYXWUTDH B
KAYEeCTBE HEIMMOABMKHON ITOBEPXHO-
CTHU

[lomHaga 3ammrta IP5X B mpenenax
TOCATAEMOCTH PYKOH

Yactuudadg 3amurta 1P1X BHe 30HLI
TOCATAEMOCTH PYKOM

3amuTel IPOX Her,

ecin U<660 B.

YactrnuHadg 3ammTa [P1X*, ecnm
U>660 B wim ecim yacT, Haxo-
OgIecd o4 PasANYHbIM Ha-
MPSKCHUEM, JOCTYII K KOTOPbIM
HEC MOXET ObIThb OOCCIICUCH OJ-
HOBPEMECHHO, PAacHOJOXEHbBI B
IIpeaciiax goCIracMoCTH PYKOU

YactnuHag 3amunta IP1X*

MOCTH PVKOMH

/ — HOMMHAJIbHOC JMHCMHOC HANPSIKCHUEC YCTAHOBKM.

* 1T 30H SJCKTPUUYCSCKOTO ACUCTBUSA M IS 3aKPbITBIX 30H SJICKTPUUYCCKOrO AcUcTBUSA 3almTy Tvna IP1X
OOCTUTAIOT MYTEM BBIHOCA YACTEH, HAXOMIIIMXCS MO HAIIPSIKCHUCM, 3a IMPCACIbl JOCATACMOCTH WJIN IIYTEM BBCIC-
HUY MPENATCTBUMN, HAITPUMEDP MOCPECACTBOM 3AIIMTHBLIX OTPAaXICHUN WIN O00JOUEK (pa3acabl 4 1 J).

** IIpyMEcHEHNE HAIOJBbHBIX LITCIICCAbHBIX PO3CTOK HE 3aIlIpellaloT, HO MPU 3TOM B HEpabO4YeM COCTOSSHUU
OHW JTOJIKHBI ObITh 32KPbITHI.

Il puyMegyaHnun4d

1 Kmaccnpukaumda 1P npuHara o 1 OCT 14254, B HacrodueM cravgapre kaaccupukauno 1P ucrmons3yior
TOJIbKO I ONPCOCACHHNS CTCIICHM 3allMTbl, TPCOYEMOM MJId 3alIUThl IICPCOHAIA OT KOHTAKTA ¢ YaCTIMHM, HAXO-
OAIIMMUCS 104 HANPsSKEeHUEM. MoxXeT moTpe0OBaThCA TAKXKE JOMOJIHUTEIIbHAS 3alMTA OT KOHTAKTA ¢ JBHXKVIIH -
MUCH YACTIMHU M OT IIPOHMUKHOBCHHNS TBEPAbIX MHOPOOHDBIX TCJI, HAIIPUMED IIbUIN.

2 B ¢iayuyae mpuMeHEHU I HAIIPSKECHUS ITOCTOAHHOTIO TOKA IMANA30HbI HAIIPSKCHUM, IIPUBEICHHDBIC B TA0JIH-
1I¢, MOTYT VBEJIMUYMBATLC B rponopuuu 1:1, 3, a umeHHo 1o 1500 B.

HeoOxoaumMo nmpenycMoTpeTh OJOKHPYIOLISEe YCTPOMCTBO, TaK KaK MPH MepeMELICHUN, OTKPBIBAHUU
WJIH BBIABUKCHUH OIPAXKICHUM WM YacTeH 000M0YeK 0€3 MPUMEHEHHUA KII0YEN UM HHCTPYMEHTOB BO3HHUKA-
eT HEOOXOIUMOCTD B MPEABAPUTEIBHOM OTK/JIIOUEHHUH BCEX YACTEH, HAXOOAIIMXCA IO HAMIPSLKECHUEM, T103a1U
OIrPaXICHHUA WIHK O00JOUYKH, K KOTOPBIM MOXHO CIYYalTHO MPUKOCHYTHCI. BOCCTAaHOBIEHHUE MUTAHUS BO3-
MOZKHO TOJIBKO MOCJIE NMEPEMEILLICHU S MJIU IMMOBTOPHOI'O BKIIIOUEHUA OJIOKMPOBKU OTPAXKICHUHN UWIH O00J0YEK.

I1pu paspgaae 3anmaceHHON YHEPIrUH B KOHACHCATOPAX WM KAOCJTBHBIX CUCTEMAX, KOTOPBIN MOKET MPH-
BECTHU K BOSHUKHOBCHHUIO SJICKTPUYECKOIO yaapa, HCOOXOOUMO MPUHUMATH MEPBL IPESIOCTOPOKHOCTH.

C) ABTOMATHYECKOE PA3hEIUHCHUE

I1pu nepemelneHnH, BBIABUXKCHUH WIN OTKPBIBAHUM DJICKTPUUYCCKOM YCTAHOBKHU 063 MPUMEHCHU S KITIO-
4ya WM UHCTPYMEHTA AaBTOMATUYECKOE OTKIIOUEHHUE SHEPIHUU JO/IKHO MPOU30UTH PaHbIIEC, YEM MOXET IMO-
ABUTBCHA BO3MOXKHOCTH CIIYUYaMHOIO IMPUKOCHOBEHUA K YACTAM, HAXOIALIMUMCA IO HAIIPSDKEHUEM, PaCIIONoO-
JKEHHBIM 34 MpPEeacaaMu OrpakacHUd UJIH O00JMOUYKHU. BOCCTAHOBJICHUE MUTAHUSA BO3MOXKHO TOJBKO ITOCIE
nepeMeIicHUS WIN MMOBTOPHOTO BKITIOYEHUS OJIOKUPOBKH OTPAKIACHUN WIN O00JIOUYEK.

d) BHyTpeHHUI1 5KpaH (0apbep)

4-1—2237 49 4
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BHyTpeHHUI 5KpaH JOLKEH OBITH PACOJIOXKEH TaK, YTOOBI HU K OTHOMN YACTH SJICKTPUIECCKOUN YCTAHOB-
KW, HAXOASIIEHCH MO HAMIPSXKECHUEM, HEJIb35 ObLJIO MMPUKOCHYTBHCSA BO BpeMs IMEPSABHKEHUA OTPAXKIACHUN U
CHATHUA 000104eK. [IpuMeHATh SKpaH caeayeT B COOTBETCTBUH C TPEOOBAHUAMH 2.1 (KpOME CIy4aeB, OIMUCAH-
HBIX B MOANYHKTE €), MPHUBEICHHOM HUXE) U 2.2.

DKpaH MOXET ObITh WIHM HEMOABWKHO 3aKPEIUICH B OMPEACACHHOM MOJOXEHHUN WIH UMETh BO3MOX-
HOCTbB IEPEMELIATHCA, HO TAKUM O0PA30M, YTOOBI B MOMEHT CHATHA OIPAKACHUN WIH O00JI0UEK OH 3aHUMAJT
HY>KHO€ MOJIOXKECHHUE. DKPaH caeayeT CHUMAaTh, TOJAbKO HCIOJIB3YS KUY WIWN HHCTPYMEHT.

TakuM 5KpaHOM MOXKET CIYXKUTH 3aLUTHAY IHTOPA, KOTOPYIO B PA3EAUMHHUTEIBHOM YCTPONCTBE MOME-
IIAIOT Mepea KOHTAKTAMHU IMUTAKOIICH THHWH.

¢) JocTyn K nmpeaoxpaHuTe/IaM Win JaMIIaM

Eciu yacTy 37eKTPOYCTAHOBKH, HAXOOALIMECH 3a OTPAXKIACHUIMU WU BHYTPHU O00JOUYKH, HYKHO 3aME-
HUTH BPYYHYIO (3aMEHA JIAMII WIH IUIABKUX BCTABOK), TO UX 3aME€HA, OTKPBIBAHUE WIH YIAJICHUE 0€3 IMPHUME-
HEHUA KJIKYa WM UHCTPYMEHTA U 0€3 OTKIIUYEHUA SHEPIUU BO3MOXKHBI TOJABKO IPH OJHOBPEMEHHOM CO-
OJIIOICHUHU CIICOVIOIINUX YCIOBUM:

1) BHyTpH orpaxxaeHumn ujim 000/I04EK JODKHO OBbITh BTOPOE OTPAKACHUE I NPEIOTBPALLICHUS HEMOC-
PEACTBEHHOTO IMTPUKOCHOBEHHA YEJIOBEKA K YACTAM DJICKTPHUYCCKON YCTAHOBKH, HAXOIAIIUMHACA IO, HATIPS-
KEHMEM U HE 3aIIMINCHHBIMHW IPYTUMU 3allIUTHBIMU CpeacTBaAaMH. OOHAKO BTOPOE OTPAXICHUE HE JOJKHO
MEIIATh HAMEPECHHOMY KOHTAKTY YEJIOBEKA C YACTAMH JICKTPOYCTAHOBKH, HAXOOALIMMUCA MTOA, HANPSSKEHUEM.
IlepemMelieHue BTOpOro OrpaskacHuAa BO3MOKHO TOJIBKO ITPHU UCIOJIB30BAHUN KJTI0YA WJIH UHCTPYMEHTA;

11) HANPSKEHUE HA 4acTaX, PACHOJOXECHHBIX MO3aIU BTOPOTO OIPAXKACHUS, HE OJOIKHO NMPEBHILIATH

660 B.
3 ITonad 3alIUTAa MYTEM H30JSIMH YacTed, HAXOMAAIMMUXCA NOoJ HANpsEKEeHHEM

N30a1m10 NpUMEeHSIIOT 4JI8 MPeOIOTBPALlCHUS JI000r0 KOHTAKTA OOCIYVKUBAIOLIETO IMepCOHANA WIHN
KUBOTHBIX C YACTAMHU DJIEKTPUUYECKON YCTAHOBKH, HAXOIILIMMHUCH TIOI HATMIPSKEHHUEM.

3.1 KavecTBO M30/1511M

YacTu 37eKTpHUYeCcKOM YCTAHOBKH, HAXOAMIIUECS TOI HANPSXKeHUEM, TO/IKHBI OBITh MOJTHOCTBIO I10-
KPBITBI U30MALHEH, KOTOPYIO MOKHO YVIAJIUTH TOJABKO Pa3pyIIEeHUEM.

3.2 Tun u30as1un

IIpyuMeHeHHe U30SILUUH JOIKHO OTBEUYATh TPEOOBAHUAM, MPEIBABISIEMbBIM K SJIEKTPOOOOPYIOBAHUIO.

4 YacTuyHaa 3aIIMTA MYTEM NOMEHICHHS 9ACTEH, HAXOAAMUXCS MO HANPSKEHHEM,
BHE MpeaeaoB N0CATaeMOCTH

YactH 251eKTpruyecKoM YCTAHOBKY, HAXOASIIUECS OO HAMPSLKEHUEM, TOMEILAIOT BHE MIPEACAOB 10CATA-
€MOCTH 11 NPEOOTBPALLICHUS HEMPEAHAMEPEHHOTIO KOHTAKTa C HUMH (CM. TaOnuiy 4).

4.1 3ammTy OT MOPaXECHUS JICKTPUUCCKUM TOKOM ITPH HOPMAJIBHOM padOTe MyTeM MOMELLCHU S YacTelr
AJEKTPUICCKON YCTAHOBKH, HAXOOSIIUXCS MO HANIPSDKEHUEM, BHE MPEACIOB JOCATAEMOCTH B TIOOOM Ha-
MPaBJICHUU CUNTAIOT O0CCIICUCHHOM, €C/IU OTHOBPEMEHHO JOCTYMHBIC YaCTH DICKTPUUCCKON YCTAHOBKH, HA-
XOOAIIMECS MO, HAMPSDKEHUEM, PACIIONOXKEHBI HA PACCTOAHUHM HE MEHBILIEC MUHUMAIBHOIO, YCTAHOBJICHHOIO B
TaOMLE S AJI1 COOTBETCTBYIOILETO HANIPSDKCHUS.

Ecimn MeCTO, OOBIYHO 3aHUMAEMOE TIEPCOHATIOM, OTPAHHUYEHO OIPAXKICHUEM, CTEIICHD 3ALLUTHI KOTOPOIO
MeHble [P2X, To paccTossHue caeayeT OTCUUTBHIBATD OT 3TOTO OTPAKICHHUS.

IIpuMepaMu TaKUX OTPaKACHUI MOTYT CAVKUTh MOPYYHU, CETKHU, Oapbepbl YACTUUHOM 3AILMTHI.
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OOJDKHDBI COOMIOAATBHCI B pa0OUMX U O0CIYXKMBAIOIINX

PasMmepbl B MWUINMETpax

M YacTryHag 3al0MTa WK OTCYTCTBUE 3ALUMTHI (CM. TA0auLy 4)
AKCUMAJIb-
. ITonHag 3aimura (cM. Tadauny 4) N
HOE JICH- Yactr, Haxomdluecs IO HAIpPsCKeHHEM ¢ OZHOM CTOPOHEI
CTBYIOLLEE ¢ sawmron tuma IP1X wiau 1P0OX
SHACHHC BricoTa PaccTosiHme Paccrosinue ) Paccrosame Mexmy CBOOGOIHBIN
HOMBHIb= 1 yacreit | Mexay orpax- MeXIy orpax- | DPICOTA 4acTed, CTEHOM M YaCTAMH, | MpOXOn mepen
Iéom Mo IEHUAMH WU NEHUAMH WIN HAXOIALINXCAH HaXOTAIMINMHCA 110/ pydKaMu
PAROACIO | rpaxe- pY4YKaMHU PYYKAMH MOA HaMpAKe- HATIPAXKEHUEM yIIpABIEHUA
HdlD H}KeB' HUAMH [MCPCKAIYCHNA MMCPCKIAIOYCHHUA HHUOM, Hal O6Cayxu- O6CITV-
HUA, K TH M CTEHOI YPOBHEM MOJ4 e Pabota }KHB;_ Pabo-
000104 - Ta
O6cmy- Obcay- [P1X [IPOX | IP1X [IPOX | M€
KaMu HBARE Paborta KUBAHIE Paborta
1 700 700 700 700 2300 1000 | 1000 | 1000| 700 700
3 1000 1165
6 1300 1190 | 1500
10 2500 1015 1215
20 2000 S0 1000 1000 1200 1115 1315 300 1000
30 1225 | 1325 1425 | 1525
45 2700 1420 | 1520 | 1620 | 1720
60 2300 1600 | 1700 | 1800 | 1900
110 3250 2000 | 2100 | 2200 | 2300

Oxonuanue mabauyst 5

Pa3sMmepbl B MIWIINMETpax

MakcumManabHOE YHacrruyHag 3alumMTa WK OTCYTCTBUE 3AIUMTHI (CM. TAa0auLy 4)
TEUCTBVIOLEE
3HAYCHHE HacTty, Haxomduuuecd Ioa HarpgaXeHHeM ¢ IBYX CTOpoH ¢ 3awurton tuma IP1X wam 1POX
HOMHHAJIBHOTO -
pabovero BeicoTa uacTeit, PaccTrodguue Mexay 4acTaMM mmon HanpsxkeHu- | CBOOOITHBIN IPOXOI MEXIY
HanpaxeHud, KB HAXOOAILIUXCA IO/ €M U IMPOBOJHHKAMH ¢ OOEHX CTOPOH pyYKaMH YIIpaBJICHHS
HAMpaXeHHUEM, Haj
YDOBHEM TOJIA OO0CayKMBAHUE Pabora O6CaY KM - PaGora
BaHHE
IP1X IPOX IP1X IPOX
1 2300 1000 1000 1200 1200 900 1100
3 1330 1530
6 1330 2000 1530 2200
10 2500 1430 1630
20 1630 1830 1000 1200
30 1350 2050 2050 2250
435 2700 2240 244() 2440 2640
60 2300 2600 2300 2800 3000
110 3250 3400 3600 3600 3300
4-17 51 6
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5 YacTrynas 3aIUTA NPH NOMOIIHA OapbepoB

Yactrnunyro 3a1uTy BBEACHUEM ITPOMEXKYTOUYHBIX 0APhEePOB OCYILECCTBIISIOT IS MPEIOTBPALLICHUS CIIY-
YaMHOI'O KOHTAKTA € 4aCTAMM, HAXOOALIUMHUCA MO, HAMPSKCHUEM, a4 HE YMBIIIICHHOTO MPOHUKHOBECHUS
yepes 0apbep pyKoM.

5.1 bapeepsl, BBEISHHBIC I 3aLLUTHI OT SJIEKTPUUYECCKOIO MOPAXKEHUA IIPU HOPMAJIBHOM padoTe, Ipe-
TOTBPALLIAKOT:

- HEMPEIHAMEPEHHBIN KOHTAKT YEJIOBEKA C YACTAMM SJICKTPOOOOPYIOBAHUA, HAXOASILIUMHUCH IO HA-
MPAKECHUEM; 9TO JOCTUTAIOT, HAMPHUMEDP, C MOMOLIBIO 3aAlLMTHBIX 0AphePOB, OIPAXKICHUN UIH MEPErOPOIOK;

- HEMPESIHAMEPEHHBIN KOHTAKT C YACTAMM DJICKTPOOOOPYIOBAHUA, HAXOASIIUMHUCH IO, HAMIPSSKEHUEM,
KOIIA 34 SACKTPOOOOPYIOBAHUE MO HAMPSDKEHUEM OCPYTCI pyKaMH BO BpeMs padOTHI (HampuMep, ¢ IMOMO-
L[bIO SKPAHOB WIH 3aLLUTHBIX PYKOITOK IS TVIABKUX ITIPEIOXPAHUTEIICH ).

baprep MOXeT nepeMe1iaTbCa 0€3 MCITOIb30BAHUY KJII0UA UJIU MHCTPYMEHTA, HO OH JOIKEH OBITh TaK
3aKPEIVICH, YTOOBI HCKITIOYATOCHh HEHAMEPEHHOE HEIMPOHU3BOJIBHOE €TI0 MEPEMELLICHUE.

6 MunuMaJbHBIE PACCTOSAHHS, KOTOpPbIE JO/IXHBI COOJI0IATHCA B Pa0OUHX
M 00CJIYKMBAaeMbIX MPOXO0Aax JAJIs 000pyJ0BaHMS, HAXOAAMETr0oCsl BHYTPH NOMEIIECHHA

MUHMMAaANBbHBIE PACCTOAHUA O0CCIICYNBAIOT 3ALIUTY OT HEMOCPESACTBEHHOTO MPUKOCHOBEHHUS U B TO XK€
BpeMS MO3BOJIAAIOT IMIPOU3BOAUTE PA0OTY U OOCITYKMBAHHUE.

6.1 MunuMabHbIE PACCTOSHMS

JITs1 yCTAaHOBOK, HAXOOAIINXCS BHYTPHU MMOMEILLIEHUN, MUHUMAJbHBIC padodre U OOCITYXKUBAIOILUE MTPO-
XOJbI JO/DKHBI COOTBETCTBOBATH YKA3AHHBIM B TAOIHLIE .

[IpuyMevdaHume — C ydeTOM MECCTHBIX TPCOOBAaHNIM MOTYT ObITh VCTAHOBJCHBI 00JI¢C IIMPOKUE MIPOXObI.

6.2 MunuMAJIbHbIE PACCTOSIHMA 110 IHPHHE

IIpn HEBO3MOXKHOCTH COOMIOACHUA 3a0AHHBIX PA3MEPOB MOXHO YMECHBIIHNTL PACCTOAHUA, YKA3aHHBIC B
TaOMUIIE 5, MO MIMPHHE MPH YCIOBHUH, YTO CTEMEHD 3aIIUTHI OyaeT paBHA WiH Oonablie 1P4X. MuHUManbHOE
PacCTOSIHHUE MOXET OBITh YMEHBIICHO A0 375 MM I8 Y3KUX IMPOXOI0B IJIUMHOMN 4O 2 M.

6.3 Iloaxoam

IIpu onpeneseHUN MOAXOMOB K padOUrM MU OOCITYKMBAIOLIMM IMTPOXOAAM HYKHO VUUTBHIBATH CAEAYIOLIEE.

a) Jlnsa nanpsokenut 1o 1000 B Bkutiou.

JIng yCTaHOBOK, UMEKIIMX padodee HanpsokeHue He 0ostee 1000 B, padoune u 00CcayKuBaoIme mpoxo-
bl ITUHOM CB. 20 M JOJZKHBI OBITH JOCTYITHBI ¢ 000MX KOHLOB. /g mpoxonos LiuHON MeHee 20 M, HO OoJiee
6 M, peKOMEHAYETCSI MPOXOI C ABYX KOHIIOB.

b) /Lna Hanpsixenud ¢s. 1000 B

g yctaHOBOK, UMeOIIUX padouee HanpskeHue ¢B. 1000 B, padoune u oO0Cay:KMBaoIme NpoXOabl
IJIMHOM CB. 6 M JOJKHBI UMETH TTOIXO I, C IBYX KOHLIOB.

JI11 O4eHb JJIMHHBIX MMPOXOA0B PEKOMEHAYIOTCA JOMOJIHHUTEIBHBIC MOIXOIBI.

¢) JBepupl CMOTPOBOTO JIIOKA

PexoMmeHayeTcst, 4TOOBI ABEPLBI CMOTPOBOTO JIIOKA MPOXOI0B:

1) OTKPBIBAIHUCH HAPVYKY.

I IpuMeugdaHHue — BrepMeTHYSCKEX MOMEIICHUSSIX U APYIUX CIHCLUMAJIbHBIX KAMEPAX MOXET MOTPCOOBATLCS
VCTAHOBKA ABEPEU, OTKPBIBAIOIINX HAPVXKY;

11) OTKPBIBAJIMCh HE BPYYHVIO;
iii) UMeTU CBOOOIHOE MPOCTPAHCTBO C HAPYKHOI CTOPOHBI IBEPU TIOIIAIBIO XOTs 661 1,5 M? ¥ TipH -
OJIM3UTENBHO OJUHAKOBOE MO LIUPUHE U IJIUHE.

7 MuHHMAJbHBIE BO3AYIIHBIE PACCTOSAHHSA B HAPYKHBIX YCTAHOBKAX

7.1 Ilpuvenenne

DTOT pa3aei YCTAHABIUBACT MUHUMAJIBbHBIC BO3AYIIHBIE PACCTOSHUS B HAPYXKHBIX YCTAHOBKAX MEXIY
HEU30JIUPOBAHHBIMHY YAaCTAMHU MO/, HANIPSDKCHUEM HA MECTE MX MOHTaXa, U:

a) OrpaXICHUEM ATHX 4aCTeH Mo, HanpsLKeHUueM (CM. 7.2);

b) 30HaMM BHYTPH OrpaKIcHUM, B KOTOPBIE OOBIYHO UMEESTCS JOCTYII I epcoHasa (cM. 7.3);
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C) OapbepaMu BHYTPH OIPAXICHUM, OTPAHHYHUBAIOLIMX JOCTYIT MEPCOHAIA K YACTAM IOI HATIPSKECHUEM
(cMm. 7.4).

B ocHOBY omnpeneieHus MUHUMAJIbHBIX PACCTOSIHUM B3ATO YIOOCTBO JOCTYIIA MEPCOHANA HA BBICOTE
2300 MM Han ypOBHEM IIOJAa, HO 3TH PACCTOSIHUS HE MOTIYT MOMEWIATh MEePCOHANY MPOHUKHYTh B 30HY
MEPEKPHLITHA U30JIATOPOB AYIOM.

B ciygae, Korma 4acTH YCTAHOBKH IO, HANIPSDKEHUEM ABISIOTCS BO3AYIMHBIMU JUHUSIMHA, HYKHO TIPH-
HATBH MEPBI MIPEIOCTOPOXKHOCTH, HE TOMYCKAIOIINE YMEHBIIICHUS PACCTOSHUI U3-3a CTPEJIbl MPOBECa IMPOBOIA,
MMOPBIBOB BETPA, JSHUCTBUS KOPOTKOIO 3aMbIKAHUS WU OOPBIBA U30JBITOPA, KOIIA MAPAJUICTIbHO UCIIOIb3YIOT
HECKOJIBKO THPJISIHI, U30SITOPOB.

B omevecmeennol npakmuke npu 8vt00pe MUHUMAALHBIX 8030YVUIHbIX PACCMOAHUU 68 HAPYHCHbIX YCMAHOBKAX
Heobxodumo pykosodcmeosamuvca «lIpasusamu ycmpovicmea 3nexmpoycmano8oK».

7.2 MuHMMAJIbHBIE PACCTOSAHHSA N0 OTHOMEHMIO K OrPAXKICHHAM

OrpaxaeHUS BOKPYT HEU30JIUPOBAHHBIX YACTEH MO HANMPSKCHUEM JOKHBI UMETh BBICOTY HE MEHEE
1800 MmM. OrpaxaoeHue JO/DKHO YCTAHABIUBATHECS TAKUM O0Opa30M, YTOOBI YACTH MOI, HANPSKEHUEM ObUTH BHE
30HBI, YKa3aHHOM Ha pUCYHKE | ¥ ompeneneHHOM B TaOMule 6, yUMTHIBAIOILEH TUIT MCTIONB3YeMOI0 OTPazKie-

HUAL.

[IpuymMeuduaHue — [lpy onpencicHIM MUHUMAIBHOM BBICOTHI OTPaXacHUS 1 MUHUMAIbHBIX PACCTOSIHUU
ObLJIN IIPHMHATHI BO BHUMAHHE COOOPAXKCHUA 3alNUThl OT HENOCPEACTBCHHOIO NMPUKOCHOBCHYA. MOTyT IOTPEOOBATHCH
TOIOJHUTCIIbHBLIC MEPbI JJI OrPakKaAcHUS OOCTYIIA.

Tadonumuoma 6 — MuUHUMaNbHBIC PACCTOSIHUSA B HAPYXHBIX YCTAHOBKAaX MEXOV HW30JMPOBAHHBIMU YaCTIMU TIOL,
HAIIPAXKCHUEM Ha MECTE MX MOHTAXA
Pa3sMmepbl B MIWIINMETpax

Homu- MuHMMAaNbHAsA BBICOTA ['OpHU30OHTANBHBIE PACCTOAHHA MEXIY YACTIAMHU MOA HAIPAXKEHHWEM H IeperopoikamMmu
HaJ1bHOC JacTeU MO HAIPIXKE- BHYTPH VCTAHOBKHM (CM. PUCYHKHU 3 U 4)
HaIlpAXe- | HUeM Had JOCTYIIHbIMHU
HIe nmoBepxHocTAMU H A B C )
Uions KB (CM. pUCYHKU 2—4) J1as CIUIOLIHBIX OTpaX- J11 CETOK UM Oorpaxie- g orpaxmeHui,
TeHUWIT* BHICOTOU HE HUIL C SKPAHOM, OMMHCAHHBIX B rpadax A H
MmeHee 1800 NMEIOLIMM BBICOTY HE B, BBICOTOM He MeHee
Menee 1800 1300 u meperopomok ¢

MOPYYHAMHA, LEMIMU U
KaHatamMu**, B a1060M
CJYVYA€ BBICOTOM HE MEHEE

1100
YCTaHOBKH YeTaHOBKY Y¢TaHOBKU YcTaHOBKU
He 3alll- |3allUllIeHHBbIC | He 3allM- |34alUMINeHHBIC | HEe 3alll- |3allulleHHbIEe | He 3alUM- | 3allHllIeHHbIC
LLIEHHbIC OT | OT MEepEHAall- | LIEHHbIC OT | OT MEepeHamn- | LeHHBbIE OT | OT IMEepeHAamn- | LeHHbIE OT | OT mepeHar-
[epeHAIIp - PAXKEHUN | [IEPEHAIPA- PAXKEHUMN | [IEpEeHANpPA- | PSIKeHHU [epEeHANpPA- | pAXEHUN HIN
KeHUA WIHN IIPHCOE- KeHUA WIHN IIPHCOE- KeHUA WIH IIPHCOE- KeHUA MIPpHUCOECIVNHEH -
H=N+2300, | 1MHeHHBIE K A=N aruHeHHbIe K | B=N+100 | nuHeHHble K | (=N+300, HbIE K
HO HE KadoeasaMm KademxaMm A=.S5 Ka0e1aM HO HeE Ka0e1aM
MeHee 2600 | HA=512300, B=5+100 MeHee 600 [ C=5+300, HO
HO HEe MeHee He MeHee 600
2600
3
6 2600 150 150 250 230 600 600
10 2600
20 215 160 315 260
30 2625 325 27() 425 370 625
45 2820 2680 520 380 620 43() 820 680
60 3000 2820 700 520 300 620 1000 820
110 3400 3250 1100 950 1200 1050 1400 1250
150 3850 3650 1550 1350 1650 1450 1850 1650
220 4500 4150 2200 1850 2300 1950 2500 2150

4-2—2237 33 3
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Oxonuanue mabauysvt 6
Pa3sMepbl B MIJUIUMETPAaXxX

['opHU30HTANBHBIE PACCTOAHUA MEXIY YacTAMHU MOA HANpSKeHHeM H HApYKHBIMU OTrpaXkieHUAMH
HoMuHansHOE (CM. PUCYHOK 1)
HATIPSKCHUE D E
Uion» KB Jma CIUIOUIHBEIX OIPAXKIeHUN* BBICOTOM Jng CETOK WIH OTPaXACHHUU C 3KPAHOM BBICOTOM
He MeHee 1800 He MeHee 1300
YcTaHOBKU YCTaHOBKU
HE 3AalIULICHHBIC OT 3AlIUILICHHBIC OT HE 3AlUULUCHHBIC OT 3alUULICHHBIC OT IEpe-
nepeHanpﬂ}KeHHﬁ HepeHaHpH}KeHHﬁ HUIHN HepeHaHpH}KeHHﬁ HaHpH)KBHHfI UIN
D= N+1000 MPUCOCINHEHHBIC K E = N+1000 [MPUCOCANHEHHBIE K
Kaoeaam Kabeaam
D=S5+1000 E=54+1500
3
6 1150) 1150 1650 1650
10
20 1215 1 1(¢) 1720 1660
30 1325 127() 1825 1770
45 1520) 1380 2020 1800
60 17(X) 1520 22(X) 2020
110 21(%) 1950 2600 245()
150 2350 2350 3050 2850
220 32(%) 2850 376 3350
N — MUHMMAaJILHOC PacCTOSHNE, VKA3aHHOC B TAOMULIC 2, IS YCTAHOBOK, MOABCPTAIOLINXCS MEPCHATPSIKCHUSIM.
S — MMHHMMAaIbHOC PACCTOSHUC, VKA3AHHOC B TA0AMLEC 2, I YCTAHOBOK, 3AlIUIICHHBIX OT MCPCHANPSIXKCHUN
NI IIPUCOCOINMHCHHBIX K KaOCTSIM.
* 1719 CILTOLIHBIX 0apbepoOB U 3arpaKacHUM TOPU30HTAJIBHBIC PACCTOSHUS OODKHDBI U3MEPSITHCS OT OJIVKaleu
TTOBEPXHOCTH YACTEN ITOI HAIIPAKCHUCM.
11 meney MM KaHaTOB TOPU30HTAJIbHBIC PACCTOSHMSA JOJ/DKHBI YBCJINUYMBATBCH Ha ITPOBEC.

H
I'—.lllllllll

/.

H' — MMHHMManbHOE pacCTOSHHE O CHIO- H — MUHHMAQJIBHOE PACCTOAHHE MEXIY YACTAMHU IOX
BBIX BO3AVIIHBIX JUHWMN, £ — HeEOOXOOIHUMBIE HATIPSCKEHUEM HAII JOCTYITHOM 30HOM, YKA3AHHOE B TA0-
MUHHMAJbHBIC PACCTOAHUS, VKA3AHHBIC B TA0- auue 6. PacctossHueE MOXET OBITh YBEJIHMYEHO, YTOOBI
auue 6; N, S — cMm. Tabauuy 6; F — 30Ha, B y4eCThb YCJAOBHA, YKa3aHHBIE B 7.1 u 7.3
KOTOPOU HE JO/LKHBI HAXOIUTBCA YaCTH IO

HanpAXCHUEM PucyHOK 2 — MUHMManbHasg BBICOTA YaCTEH ITON
PucyHok 1 — PaccrosiHus Mexny 4acts- HaIlpSEKCHUEM HaJ, JOCTYIIHBIMU ITOBCPXHOCTIMU
MU ITIOO HAIIPSIKCHUCM U HAPYXHBIM OT- B HAPVXHBIX YCTAHOBKaX

PAXKICHUCM
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a) XKCCTKOC OTrpaxicHHEe  b) ceTka wiM BKpaH C) OTPAXACHHEC C MTOPYY-
HIMHU, LHCOSIMU WU Ka-
HAaTOM

H — MUHUMAJBHOE PACCTOAHHUE MEXOY 4YacTAMH, HAXOOALUHMMHUCA IMOL HAIMPAKCHHUEM

Hag JOCTYIMHOM TIOBEPXHOCTBK), VKa3zaHHoe B Tabauue 6. IIpu HeoOXooMMOCTH

YBEJIHMYEHHUA PACCTOAHHUA CAeAyeT YUYUTBHIBATH YCIAOBHA, YKa3aHHeIe B 7.1 u 7.3; A, B u

(' — MUHHUMAQJIbHBIE PACCTOAHHA, YKa3aHHble B TaOawuie 6; F — 30Ha, B KOTOpPOHM He
OOJDKHBI HAXOAWUTHCA YACTHU MO HATIPAKEHHEM,

PucyHOK 3 — PaccTossHMs MeXay 4acTAMM, HAXOIAIIUMUCA T104 HAIIPSKCHY -
eM JJI HAPYVXKHBIX YCTAHOBOK ¢ HOMUHAJIbHBIM HampsaxXeHueM 10 30 kB Bkiou.

o~
B RS
S S
= =
= ==
a) XECTKOE b) ceTka miam 5KpaH C) OTPAXACHHUEC C MTOPYY-
OIPaXKICHMC HIMU, LCIIAMM WIU Ka-
HAaTOM

H — MUHUMANBHOE PACCTOIHUE MEXIY YaCTAMHM, HAXOIALIUMUCA IO HAIIPSXKECHH-

€M HajJl JOCTYIMHOM ITOBEPXHOCTBIO, YKa3aHHOe¢ B Tabimue 6. Ilpu HeoOxoammocTh

VBEJIMYECHUA PACCTOAHUM CIeayeT VUUTBIBATH YCIAOBUA, VKA3aHHBIE B 7.1 u 7.3; A, B

n (' — MUHUMAJbHBIE PACCTOSHMA, YKaszaHHBbIe B Tadbmuue 6; N, .S — cM. Tabauny 6;
F — 30Ha, B KOTOpPOM HE HO/LKHBI HAXOAUTBLCA YACTH IMOI HAIPIKECHHEM

PucyHOK 4 — PaccTrosdHMs MeXay 4acTIMM, HAXOOAIIMMMCA T10J, HATIPSIXKE-
HUEM UTA HAPYXHDBIX YCTAHOBOK ¢ HOMUHAJIBHBIM HAaIpsXKeHUEM CB. 30 KB

7.3 MuHaMAJIbHbIE PACCTOSAHHSA B 30HAX, JOCTYNHLIX IS IEPCOHAJIA

BHYTpHU 30H, JOCTYIHBIX J14 NMEPCOHANA, TAKMX KAK MPOXOIbI, IVIOLIAJIKHU U APYIrHe IMOBEPXHOCTHU, HA

KOTOPBIX MEPCOHA MOXKET HAXOJUTHCA B HOPMAJIBHOM Pad0uYeM MOJOXKECHUHN, HECU30JIUPOBAHHBIC TPOBOIHUKU
T1OJI, HAITPSDKEHUEM JOJKHBI IIPOKIAABIBATHCH:

a) BBIILIE pacCMaTpUBAeMOI MMOBEPXHOCTH HA BBICOTE, YKA3aHHOU B TaOIH1IE 6;

b) 3a neperopoakaMM, OIPAHUYMBAOIIMMHU JOCTYII MEPCOHANA K YACTAM IIOI HAMPsSKEHUEM
comtacHo 7.4.

B 30Hax, roe nmpeamnonaraeTca OONbIIOE KOJIUMYESCTBO CHETa, PACCTOAHUA, MPEANMUCAHHBIC B IMTOANTYHKTE
a), TOJDKHBI YBEIUUYMBATHCA HA TOMMIMHY MPEAIIOIaracMoro CKOIUICHUs CHETA.
IIlpuyMeudaH e — PUCYHOK 2 WIITIOCTPUPYET TPCOOBAHMUA MOAIIYHKTA a).

7.4 MunuMabHbIe PACCTOSHHSA 10 OTPaKICHHAM
Korma HeU30JaupOBaHHBIC YACTH IO, HAMIPAXKECHHUEM B IIPEACIIaX OIPAKIACHUN HAXOIATCA HA BBICOTE,
MEHBIIEH MUHUMAJIBHOM, MPEAIMMCAHHON B 7.3a, TO HEOOXOIUMO YCTAHOBUTH OIPAKACHHUA, OTPAHUUYHUBAIO-
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I[Ie JOCTYI TEPCOHAIA K TAKMM YacTIM MOI HanmpsLKeHUEM. THI, BBICOTA U PACMONOKEHHUE OTPaKIeHUA
NOJKHBI OBITh TAKMMH, YTOOBI YACTH MO HATIPSDKEHUEM HAXOOWINCh BHE 30HBI, MOKA3aHHOM HA pPUCYHKAX 3,
4 u B Ta0MLe 6. B moOoM ciaydae BoICOTA orpaxkaeHuil He 1ojpkHa ObITh HUXKe 1100 MM.

I'nasa I1. 3AIITUTA OT KOCBEHHOT'O ITPUKOCHOBEHUA — ITEPEMEHHBIU TOK
(BAHIUTA OT IIOPAKEHUA DJIEKTPUYECKHUM TOKOM IIPHU ITOBPE2KJIEHUN)

BBOoaHAag 4acTh

3alUTHBIE MEPBI HAMIPABJICHBI HA MPSIOTBPALLICHUE MOPAXKCHUS DICKTPUICCKHUM TOKOM MPH IMIPHUKOCHO-
BECHHUHM (B YCJIOBHSX BOZHHUKILETO MOBPEXICHUA ) TAKOU MPOIO/LKUTEIBHOCTH, IIPH KOTOPOM BO3HUKAET OITAC-
HOCTb MOPAKEHUA MEPCOHAA MJTHU JKUBOTHBIX.

DTU MepHl ObUIH BBIPAOOTAHBI HA MPAKTHUKE C YUYETOM BO3MOXHOCTH KOCBEHHOTO MPHKOCHOBEHHSI
IMEPCOHATIA WU XXKUBOTHBIX U BUIA TTOBPEXKICHHOMN SJIEKTPOYCTAHOBKHU.

I1pun noBpeXaeHUU 3a3eMJICHUA 3AIIUTY 00€CNCUYMBAIOT ABTOMATHYESCKUM OTKJIIIOUCHUEM MU TAHUSA IIPHU
ONPEACACHHOM HAMPSKEHUHN U BpEMEHHU WM OTrPaHUUYCHUEM HAMPsDKEHUA IMPU KOCBEHHOM NMPUKOCHOBEHUU
10 HOPMHUPYEMOIO HANPSAKEHUA, IIPH KOTOPOM HE TPpeOYeTCA OTKIIIOUYCHHUE MUTAHUA.

B 5T0OM r;1aBe OMmUCcaHbl 3alLIMTHBIC MEPBL OT KOCBEHHOI'O MPHUKOCHOBEHUS C 3alLIUTHBIM ITPOBOJHUKOM
TS BCEX DJICKTPOYCTAHOBOK HanpsokeHueM 10 1000 B Bxumou. u ¢B. 1000 B.

JlonmomHeHU S, VYU THIBAIOLINE MOTPEOHOCTH HAPOAHOTO XO34MCTBA, B TCKCTE HACTOALICH IVIABBI BBIACIIC -
HbI KYPCHUBOM.

8 O6mue TpedoBaHuS

8.1 Bce OTKpBITHIE MPOBOAIIINE YACTH JOJDKHBI OBITh COCAMHEHBI C 31U THBIM IIPOBOIHUKOM.

3a3eMJSIEMBIC TOUYKH SHEPrOCUCTEMBI, €CJIM OHM 3a3¢MJICHBI, JOJDKHBI OBITH COCTUHEHBI C 3a3¢MJIMTEIEM
OJIDKAMILIETrO CWIOBOIO TpaHC(hopMaTOpa WK reHepaTopa.

Ecau tpedyeTcs, 9TOOBI 3alLIMTHBIN MPOBOIHUK ObLT 3a3¢MJICH OTIACABHO, COCIUHEHHE C 3A3¢MJICHUEM
TOJIKHO OBITh VIAJICHO OT 3a3€MJIMTE/IA CUCTEMBI MUTAHUA. EC/IM UMEIOTCA YAOOHBIC IJIS MPUCOCIUHCHU
3a3eMJTAIOLLIUE YCTPOMCTBA WM TOUYKHU, TO KEAATCABHO, YTOOBI 3aLLUTHBIN IMMPOBOAHUK ObLJI COSIUHEH C HUMU
KAaK MOXHO Yallle.

MHOrokpaTHOe 3a3¢MJICHHE B TOUKAX, PACIOJOKEHHBIX KAK MOXHO 00JIe€ paBHOMEPHO, MOXXET IMTOHAI0-
OMTBHCH IJI4 TOrO, YTOOBI MOTCHLMA 3ALLIUTHOTO MPOBOJHUKA OCTABAJICA BO3MOXKHO 00J1¢€ OJIU3KHM IO 3HAYE-
HUIO K TOTCHLIMATY 3a3€MJICHUY B CJIyUac MOBPEXKICHUA.

3alUTHBIN IPOBOJHHUK MOXKET OBITh OTOJICHHBIM, T. €. 0€3 U30JIUPYIOIIETO MOKPBITHSL.

8.2 3alMTHOE YCTPOMCTBO AaBTOMATHUYECKH OTKITIOUAET IMMUTAHUE OT TOM YACTH DIEKTPHUECKOTO O00PYIO-
BAaHHUA, KOTOPYIO OHO 3alIUIIACT, €CANU OOYCIOBICHHOE MOBPEXICHUEM HAMPSDKEHUE MPUKOCHOBCHUS HE
MOZKET MOJACPKUBATLCA B JIIOOOM TOUKE Ha YPOBHE, PABHOM WJIM MEHBIIEM HOPMHUPOBAHHOIO HAMPSKECHUA

U;, toe U; = 50 B (neiicTByloliee 3HaYeHHE).

IlpuMeuanue— llpu onpencaeHHBIX SHeprocucreMax I'T (pasa. 12) aBTOMaTHYECKOE OTKIAKUYCHUE MOXKET
HE MOTPEOOBATHCA MPH BOSHUKHOBECHUM IMOBPCKICHUA.

8.3 XapaKTepUCTUKHU ** 3aIIUTHBIX YCTPOMCTB WM 3ALLUTHBIX MEP JO/DKHBI COOTBETCTBOBATH:

1) g HanpsokeHui 10 1000 B Bkmou. — Tadnuue 7 U pUCYHKY J,

ii) mia HanpsokeHu ¢s. 1000 B — tabnuiie 8 u pucyHKy 6.

ITpumeuanue— Monyckaemcs ycmanaeaueams 3HAYEHUS XAPAKMEPUCMUK 6 COOMBEMCMBUL C OMPACACEHIMY

RPABUAGMU U HOPMAMUBAMU N0 6e30NACHOCMU SKCRAYAMAUUY IAEKMPOoOOPYO08AHUSA, YMBEPIHCOCHHBIMU 8 YCIAHOBACHHOM
nopAadke.

* B cnyyae HCOOXOIMMOCTH JOIIYCKACTC MPUHUMATh 00J¢¢ HU3KOC HOPMUPOBAHHOC HAIIPSKCHUE, HAIIPUMED
IUTSI BIIAXKHOM M TOKOIIPOBOISIIEH CPEIbI

* B cnydyasx, Korma npy reHepUupOBaHUY, PACHPSACICHUHN YU MOJAYEC SHEPTUM BO3HUKACT HEOOJIbIIAsT BEPOSIT-
HOCTb MOABJICHHNS ONACHOCTH, OOIMYCKAKITCA 3HAYCHUS OOJBIIC TEX, KOTOPLIC VKA3aHbI B TAOIMLIAX 7 U 8.
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8.4 3amuTa 06€3 3alUTHOIO MPOBOJHHUKA JOKHA BHIMIOJAHATHCS OJHUM U3 CICAYIOLIUX CITIOCOOOB:

- TIPU TTOMOIH JOTOJIHUTEIBHON WJIH YCUJICHHOHN U30JISLINH;

- IIPU NOMOIIY HEMPOBOIAILINX CPE;

- JICKTPUUYCCKUM PaA3ACICHUCM.

8.5 B oToenpHBIX YCTAHOBKAX (HANIpUMEP, B CHCTEMAX SHEPTONMUTAHUA ABUTATEICH ), PACCUNTAHHBIX HA
HamnpsokeHue 10 1000 B Bkitiod., roe BO3MOXHO COEIATh YETKOE U MOCTOSIHHOE Pa3INdue MEXIY:

a) 4aCTIMH YCTAHOBKH, KOTOPBIC O0OCCIIEYNBAIOT MUTAHUE TOJBKO OOOPYIOBAHUS, YCTAHOBJICHHOTO
CTALIMOHAPHO,;

b) yacTamu, npeaHa3HA4YCHHBIMHY [T O0CCIICYCHUA MUTAHUS MOPTATUBHBIX U MEPSABHXKHBIX aIlapa-
TOB, UMEIOIIHNX OTKPBITHIE TOKOIMIPOBOAAIINE YACTH, KOTOPBIE MOXKHO ISPXKATh B PYKE.

BpeMs oTkmoueHU S 111 CTAHMOHAPHBIX YCTAHOBOK HE JJOJDKHO IMPEBBIMIATH J C.

I IpuMeudaHue— «HYeTkoe pasnuuure» O3HAYACT, YTO MOBPCKIACHUEC B CTALMOHAPHOM OOOpPYIOBAHUM HE
BIVACT Ha OC30TIACHOCTD HepeHOCHOﬁ NJIN HO,[[BH}KH()ﬁ dIlrrapaTypbl, K KOTOpOﬁ OTHOCHUTCA BpPCMA OTKITIOYCHHMAA,
VKa3aHHOC B TaOau1e 7.

8.6 /1151 OTK/IIOUEHUS TIOBPEXKACHUSA B S HeprocucreMax HanpsokeHueM ¢B. 1000 B BpeMs OTKIIOUEHUSA
OIPAHUYMBAIOT, TAK KAK 34 3TO BPEMI B OCOOBIX YCIOBUIAX MOIYT BO3SHHKATh MOBBILMICHHBIC HANIPSAKCHUA
MMPUKOCHOBEHU . B TaKMX CIyyasix OTK/IIOUEHHUE JO/DKHO MPOU3BOAUTHECA 32 MUHUMAJIBHO BO3MOXKHOE BpPEMSI.

8.7 3aliMTHBIE MEPBI TPEOYIOT COIIAaCOBAHUS:

- TUIIA CUCTEMBI MMUTAHUA OTHOCUTEIBHO 3a3¢MJICHUA (pa3nei 9);

- XapaKTEPUCTHUK 3ALIUTHEIX YCTPOMNCTB.

9 Omucanue sHeprocucreM TN, TT u IT

9.1 O0mme TpedoBanus
O003HAYEHMS, UCTIONB3YEMBIC B OTIMCAHUU SHEPTOCUCTEM, UMEIOT CIICAVIOLIEE 3HAYCHHUE:
- TIepBasd OyKBa — CBA3b TOUYKM 3a3€MJICHUA SHEPTOCUCTEM C 3EMJICH.

[IpuMeudaHnue — B rpexdazHoil sHEprocucTeMe 3a3¢MIIICMOI TOUYKOM OOBIYHO SIBIISICTCS TOUYKA 3a3¢MJIC-
HHUA TeHepaTopa Win TpaHcPhopMaTopa:

T — snekTprUuecKoe COeAMHEHHUE TOUKH 3a3eMJICHUS TeHepaTopa Wik TpaHchopMaTopa (MUHUMAIBHOES
MPAKTUUYECKOE COMMPOTUBIIEHUE) C 3EMJIEH,

I — OTCyTCTBHE COCIUHEHUA (BCE YACTH, HAXOIAIIHUECA MO HANPSKEHUEM, H30JIMPOBAHBI OT 3¢MJIH )
WIN COCIMHEHHUE C 3¢MJICH Yepe3 COMPOTUBICHHUE (AKTUBHOE COIMMPOTUBICHUE WIH PEAKTOP) WIN PABHO3HAY-
HYIO LIETIb;

- BTOpasa OyKBAa — CBA3b OTKPBITHIX IIPOBOIALIMX YACTEH SICKTPHUYCCKON YCTAHOBKH C 3a3¢MJICHUEM:

T — npsaMoe 3IIEKTPUUYESCKOEe COSIMHEHNUE TOUKH 3a3¢MJICHUA FreHepaTopa Wik TpaHcdhopMaTopa (MUHU-
MAJIBHOE IMPAKTHYECKOE CONPOTUBICHUE) € 336 MJICHUEM, HE3ABUCHUMO OT JI000M CBA3M C TOUKOM 3a3eMJIC-
HUA SHCPIOCUCTEMBI,

N — npsaMoe 3AeKTPUUYECCKOE COSIJUHEHNE (MUHUMAJIBHOE MPAKTHYECKOE COMPOTHUBICHHUE) C TOUYKOM
3a3¢MJICHUA SHEPTOCUCTEMBI.

Eciu xapakTepuCTUKH CUCTEMBI 3a3€MJICHUS IMUTAHUA IEKTPHUECKON YCTAHOBKHU HEU3BECTHBI, UX HYKHO
YCTAHOBUTH C YYETOM TUIIA UICTOUYHHUKA ITUTAHUSI.

9.2 Ommcanune YHeProcucTeM

DHEProCUCTEMBI MOAPA3ACTAIOT HA HECKOJIBKO TUIOB B 3aBUCUMOCTH OT CUCTEMBI 3a3¢ MJICHMUS.

a) DHeprocucreMa TN (pucynku 7—9)

DHEProCUCTEMBbI, B KOTOPBIX TOUKY 3a3¢MJICHUSI HEMMOCPECACTBECHHO MOJCOCIUHAIOT K 3eMJIE, IPUYEM
OIOJICHHBIEC TOKOIIPOBOIAIINE YACTHU JTEKTPHIECCKON YCTAHOBKH IMOACOSIUHAIOT IMTOCPEACTBOM 3ALHUTHBIX ITPO-
BOOHUKOB K TOYKE 3a3¢MJICHUA 3TON DHEPTOCUCTEMEBL.

b) Bueprocucrema TT (pucyHok 10)

DHEProCUCTEMAa UMEET TOUKY 3a3¢MJICHHUSA, COSAUHEHHYIO HEMOCPEACTBEHHO € 3a3¢MJICHUEM, OTKPBITHIC
MPOBOIOALLME YACTH YCTAHOBKHU COSIUHEHBI C 3a3¢MJIUTEIAMHU, KOTOPBIC SJICKTPUICCKU HE3aBUCUMBI OT 34-
3eMJIMTEIA SHEPIOCUCTEMBL.

¢) BHeprocuctema IT (pucynku 11—13)
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I — TouKa  3a3eMJIeHHd SHEPIOCUCTEMBI, 2 — 3€MJIA;

J — OTKPBITHIE MTPOBOJALINE YACTH, 4 — PEAKTOP OrpaHM-

YeHUs TOKA HYJICBOM ITOCICAOBATENbHOCTH,; L, L,, L, —

(Da3HBIE MPOBOIHUKHU YHEPIrOCUCTEMBI;, PE — 3alUMTHBIN
ITPOBOIHUK

PucyHok 13 — DHeprocucrema I'T, B KOTOpOMN BHE-
mHAg SHeprocucteMa 1T mnm TN ncnonab3oBaHa B
KAa4eCTBC UCTOYHUKA

DHEProCUCTEMAa HMEET TOUKY 3a3€MJICHH S, HE CBA3aHHYIO C 3a3€MJICHUEM WJIH COSIUMHEHHYIO C 3a3¢M-
JICHUEM 4epe3 CONPOTHUBICHHUE (AKTHBHOE CONMPOTHBIICHUE WK PEAKTOP ); OTKPBITHIC MPOBOIALIME YACTH YCTA-
HOBKHU COCOHHEHBI C 3a3¢MJIMTEAIMHU, KOTOPHIE MOT'YT OBITh TAKUMH XK€, KAK U TPUMEHACMBIC 1191 AKTUBHOTO
COITPOTUBJIEHUA WIH PCAKTUBHOM KATYIIIKH,

DHEPTOCUCTEMBI, MOAYyYaAIOIIHe MUTaHue OT Apyrux cucteM (11 mam TN) yepes TpexdasHbI peakTop
(peakTOp HYJAECBOM MOCACAOBATCABHOCTH ), UMEIOT BBICOKOE COMPOTHUBICHUE K TOKAM YTEUYKH Ha 3¢MIIIO (HYJIC-
BOM MMOCICIOBATEABHOCTH ) CO CMEIIeHueM HerTpau (CM. 13.3).

10 3amuTHbIe Mepbl M1g dHeprocucremM TN

B sHeprocucremax TN Todka 3a3emiieHUA (B Tpex(da3HBIX CETIX OOBIYHO HYJIEBAS TOUKA SHEPrOCHUCTE -
MBbl) U OTKPBITBIC MPOBOAYIIMNE YACTH COCOUHEHBI 3ALLMTHBIM NMPOBOOAHUKOM. lIpn KOpOTKOM 3aMBIKAHUU
MeXIy (Pa3HbIM IMPOBOIHUKOM U 3ALUTHBIM ITPOBOIHHUKOM MWIH OTKPBITHIMU IIPOBOASIIUMHU YaCTAMH TOK
HYJICBOM ITOCICIOBATCIIBHOCTH YEPEe3 3AIUTHOEC YCTPOVICTBO BBISBIBACT OTKIIIOUYCHUE IMMUTAHUA OT HEUCITPABHO-
ro 000PYIOBaHUA.

YTo0BI B Ciiydae MOBpEeXICHUA (HAa OTKPBITBIX MPOBOIANIMX YaCTIX M Ha 3a3€MJICHHUM) MOTCHIHA
3AIIUTHOTO MPOBOAHUKA U OTKPBITBIX ITPOBOAAIINX YACTEH, COCAMHEHHBIX ¢ HUM, MAJIO OTJIMYAJICA OT IMOTEH-
LMAJIA 3a3€MJICHUS, 3alUTHBIN MMPOBOOHUK JOJIKEH OBITh COSIUHEH C HECKOJBKUMH TOUYKAMH 3a3EMJICHUA,
pacnpeacjaeHHbIMH TaK, YTOOBI ITOJIYYNUTh BO3MOXKXHO MEHbBIIICE 3a3¢ MJILIOLLECEe CONMPOTUBICHUE. B ciyyae mo-
BPEXKACHUS U30JALUMH MEXAY (Pa3HBIM IMTPOBOJHUKOM U HE3ALUILICHHON MPOBOAAIIECH YACTHIO HAIPSKCHUE
MPUKOCHOBEHUS JOJKHO OBITh OTPAHUUYEHO, KAK VKA3aHO B pasiaeie 8.

10.1 Coenymenne OTKPLITHIX NMPOBOASIIMX YACTEH

Bce OTKpBITHIE IPOBOAALINE YACTH JICKTPUHUYCCKON YCTAHOBKHU AOJIKHBI OBITH COSIUHEHBI ¢ TOUKOM
3a3€eMJIEHUA SHEPTOCUCTEMBI ITPHU ITOMOIIH 3AIIUTHBIX IIPOBOIHHUKOB.

10.2 OTkimoyenye nocJie noBPeKIACHMs

3alUTHBIC YCTPOMCTBA U MOMEPEYHOE CEUSHUE MPOBOJHUKOB NJO/DKHBI BBIOMPATHCS TaK, YTOOBI IIPH
BO3HUKHOBEHUHM KOPOTKOI'O 3aMBIKAHUA B JTIIOOOM TOUKE MeXIy (Pa3HBIM U 3aLLUTHBIM IIPOBOIHUKAMU WIH
OTKPBITOH IIPOBOIAIIEH YACTHIO, COCIHHEHHOM C HUMH, OTKJIIOUEHHUE IIPOUCXOIWIO HA HOPMHUPYEMOE BpEMHI.

DTOr0 JOCTUTAIOT BHIMOJHEHHUEM CACSAYIOIIETO COOTHOLICHUS

Z SI al < UO&
Tac ZS — COITPOTUBJICHHUC KOHTYPA TOKAd KOPOTKOTI'O 3dMbIKAHHWA, OM,

1,1 — TOK cpabaTbIBaHUS OTKJIIOYAIOLIETO YCTPOMCTBA B TECUCHHUE S ¢ B YCTAHOBKAX, YKA3AHHBIX B 8.5, UM
3a BpeMsI, YKa3aHHOe B TaOnuule 7 WM 8, A;
U, — ¢dasHoe HanpsxkeHue, B.
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[IlpyMedyaHun4d

| B KOHTakKTHOM YCTAHOBKE Z; MOXKET OBITh MOACYUTAHO WIN U3MEPEHO.

2 IlpenmnosmaracMoe HaIpAXKCHUE MPUKOCHOBCHUS 3aBHUCUT OT HANPSKCHUS SHEPIrOCUCTEMBI M OT COOTHOILIIC-
HHUS MCXIY CONPOTUBJICHUCM 3alIUTHOM LICIIN U CYMMBI COIIPOTUBICHUS (Pa3HOTO MPOBOTHUKA Y UCTOYHHUKA.

Ecam yKa3aHHOE€ COOTHOUICHME HE MOXKET ObIThb BBIIIOJHCHO, CIACAVET O0CCICYUTh AOMOJIHHUTCIbHOC COCINHE-
HHE B COOTBECTCTBUM C TPCOOBaHUAMM 14.8.2.

10.3 Onunoynblii NPOBOAHUK, 00bENTHHAIONMHA (PYHKIMH 3a1IATHOTO U HYJIEBOTO NPOBOJHUKOB
Eciu mo3BossIoT AeCTBYIOLIUE TIPaBUIA, OOJUHOYHBIN MPOBOAHUK MOXET O0be IUHATh (PYHKLIMHU 3a-

IIIUTHOTO M HYJIEBOTO MPOBOIHUKOB, IPH 3TOM CJIEAYET COOMIONATH CACAYIONIUE YCIIOBHA.

- B CTALIMOHAPHOM SJIEKTPUUYCCKOM YCTAHOBKE IMPOBOJHHUK JO/IKEH OBITh KECTKHM;

- [JTOLIAAb TIONEPEYHOTO CEYCHUS MPOBOIHUKA TOKHA OBITh HE MeHee 10 Mm?2.

B ciydasax, korma npoOBOJHUK OrOJIEH, T. €. OTCYTCTBYET U30IALINA, MOXET BOSHUKHYTh HEOOXOIUMOCTD
U30JIUPOBATH IMTPOBOJIHUK HE I 3ALIUTHI OT KOCBEHHOI'O IMMPHUKOCHOBEHUS, A IO APYTUM IMPHUYUHAM, HATIPH -
MEP MPH YIPO3€ UCKPHI.

10.4 OTk/moyenne KOMOMHMPOBAHHOIO 3AIUTHOIO M HYJIEBOTO MPOBOIHUKOB

3aIUTHBIN MPOBOIHUK HE JOJKEH OTKITIOYAThC MpU padoTe. [ IppuMeHeHHe 3alUTHBIX YCTPOUCTB, ICH -
CTBYIOIIMX HA CBEPXTOKAX, BO3MOXKXHO IPpU O0bSAUHEHUU (DYHKIIUM 3aLLUTHOTO U HYJIEBOIO NMPOBOIHUKOB
TOJIBKO TOTOA, KOTOA OTKIAKYAIOTCA U (PA3HBIC MPOBOJHUKH.

10.5 DaexTpuueckoe oTae/IeHHe 3aIUTHOrO MPOBOHMAKA 0T KOMOMHMPOBAHHOIO 3AIIMTHOIO H HYJIEBOI0
NPOBOAHHKOB

Eciau HyneBOM M 3alIUTHBIN MPOBOJHUKHU SACKTPHUUECCKH OTACIICHBI B JIIOO0OM TOUKE DJICKTPUUECCKON
YCTAHOBKU, TO HEJb34 COCAUHATH 3TH IBA MPOBOJHHUKA APYT C APYTOM OT TOM XK€ TOYKHU, KOTOpaAsA UAET MO
HaIPaBJICHUIO K HATPY3KE.

HyneBoil mpoBOTHUK TOMXKEH OBITh U30JIUPOBAH M IMPOJIOKEH TAK XKe, KAK (Pa3HBIN IPOBOJHHUK.

10.6 O003HaYeHHs NPOBOIHUKOB

a) 3allUTHBIA MPOBOJIHUK

3alIUTHBIN MPOBOJHUK JO/DKEH OBITH 3€JICHOTO/KEATOrO LIBETA COIACHO LIBETOBOMLY KOIY.

b) KoMOMHMPOBAHHBIN MPOBOIHUK

KOMOMHHUPOBAHHBIN ITPOBOJIHUK JOJKEH OBITH TOIO XK€ 1IBETA, YTO U 3ALLUTHBIN IMMPOBOJHUK — 3€JIC-
HBIN /KeAThIN. KOHIIBI TO/DKHBI OBITh 0003HAYEHBI TAK XK€, YTOOBI IMOKA3aTh OObSAUHEHHOEC HA3HAYCHHUE HEUT-
PAIN.

¢) HyneBon npoBOIHHUK

Eciau HyseBOM NMPOBOAHUK HE UMEET APYroro HaA3HAUYECHUS, €r0 PEKOMEHAYETCA OO03HAUYNUTDh CBETJIO-
rOJIyOBIM LIBETOM.

10.7 3amuTHBIE YCTPOHCTBA

PexoMeHnyeTcd MMpUMEeHEHUE 3alUTHRIX YCTPONCTB, ACHUCTBYIOIIMX HA CBEPXTOKAX U HA TOKE HYJICBOU
TMOCICAOBATEIBHOCTH.

Ecamn HyeBOH M 3alMTHBINA MPOBOAHUKH OOBSIMHEHBI COOTBETCTBEHHO TpeOoBaHusaM 10.3, 3amuTy
00ECIICYNBAIOT TOJBKO 3AILUTHBIMU YCTPOMCTBAMM, JEMCTBYIOIIIMMH HA CBEPXTOKAX.

10.8 3amuTHbIE YCTPOMCTBA, JEHCTBYIOIIHE HA TOKE HYJIEBOM MOCJIEA0BATEIbHOCTH

I1pn ncnoap30BaHUU 3aLIUTHBIX YCTPOMCTB, ACHCTBYIOLIHUX HA TOKE HYJICBOM IOCICIOBATEIBHOCTH,
COCIUHATH OTKPBITHIE MPOBOAALINE YACTH C 3aLIUTHBIM MMPOBOIHUKOM He TpeOyeTcdad. UX COemnHAIOT ¢ 3a3eM-
JIUTEIEM, COMPOTUBICHUE KOTOPOIro MOJOOPAHO COOTBETCTBEHHO PadOYEMy TOKY 3allIMTHOTO YCTPOMCTBA,
NEHUCTBYIOILECTO HA HYJIEBOM IMOCJICIOBATEIBHOCTH. B 3TOM Cilyyae uens, 3alUIICHHYIO DTHM 3allIUTHBIM YCT-
POMCTBOM, OEHCTBYIOLIMM HA TOKE HYJEBOM MOCICIOBATESIBHOCTH, CUHUTAIOT SHeprocucreMon 11, U Kk Hen
HY>KHO IMPHUMEHATD YCJIOBUA pasaeina 11.

B ciyuae, ecnu HET OTAESABHOIO 3a3€MJIMTENA, OTKPBITHIE IMIPOBOAALINE YACTH € 3ALUTHBIM IIPOBOIHHU -
KOM ITOJIKHBI OBITH COSIUHEHBI CO CTOPOHBI UCTOUHHUKA 3AlLIUTHOIO YCTPOMCTBA, ACHUCTBYIOILETO HA TOKE
HYJIEBOM ITOCJICA0BATEIBHOCTH.

10.9 bananc nanpsoxenns

B HekoTOpBIX ciaydasx ga sHeprocucteM TN HampsokeHueM g0 1000 B Bkimiod., B KOTOPBIX MOXET
BO3HHUKHYTH HEMOCPEACTBEHHOE 3aMBIKAHUE MEXIY (PDa3HBIM IMPOBOIHUKOM M 3a3¢MJICHUEM (HarpuMep, CHUC-
TEMBbI HAA3EMHBIX IUHHUH ), JO/DKHO BBHIMIOJIHATHCA YCIOBHE, IMPH KOTOPOM HAMNPSDKEHUE OTHOCUTEIBHO 3¢MJIH
HE OOJIXKHO MpeBBIAThL Uf

ﬁ< Ur
Rg ~ Up-Up”’
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rae Ry — ol0luee ConpoTUBIICHUE 3a3eMICHUS, OM;

Ry — mpenmonaracéMoe HAUMEHBIIIEE COMPOTURICHUE KOHTAKTA 3a3€MJICHUS MPOBOAAIINX YACTEN, HE CO-
SIUHCHHBIX C 3AILUTHBIM IIPOBOAHUKOM, IPHU MOABICHUMU KOHTAKTA MEXKIY 3¢eMIcH U (Pa3HBbIMU
MpOBOAHUKAMU, OM;

Uy, — (pazHoe HanpstKeHue, B;

U; — HOpMUPOBAHHOE HAMPSKEHUE, B.

PekoMEHOYIOTCH CHACOYIONIME MEPHI 3ALLMUTHI:
- OIIOPA, COCIUHEHHAA C 3ALIMTHBIM MMPOBOIHUKOM IO HAA3EMHOM JTHUHUEH;
- KOHCTPYKTUBHBIC YACTH, COSAUHEHHBIEC C 3AIlIUTHBIM ITPOBOJTHUKOM.

11 3amuTHbIe Mepbl N1 SHeprocucrem TT

B sHeprocucremax 11 Touka 3a3emueHud (HyJeBasA) CO6AMHEHA HEMOCPSACTBEHHO C 3a3¢MJIMTEIIEM O¢3
COMPOTHUBICHUA (HE BKJIIOYAA COMPOTHUBICHUE 3ALIIUTHOTO MMPOBOAHHUKA ), COCTUHSIOLIETO TOUKY 3a3¢MICHHUA C
3A3CMJIUTEIIEM.

OTKpBITBIE NPOBOASNINE YACTH MPUCOSIUHEHBI THOO MHANBUAYAJILHO, THOO TPYNITAMH WA BCE BMECTE
K OJTHOMY HWJIH HECKOJIBKUM 3a3€MJIUTEIISIM HE3ABUCUMO OT TOUKH 3a3€MJICHHUA 3a3EMJIIHUTEIIA.

B cucteMax, moJIHOCTBIO YCTAHOBJICHHBIX B IMIEPSABUZKHOM WM IMMOABHXKHOM aIapaTrype, METALUIMUYCCKAA
KOHCTPYKLIH O0pa3yeT 3a3¢MIIUTEb, U TOUKA 3a3¢MJIICHU OyAEeT COSAUHATHCA ¢ METAUIMUYECKON KOHCTPYK-
IIUEH.

B ciaydae KOpOTKOro 3aMbIKaHUS MEXKay (pa3HBIM MPOBOAHUKOM U OTKPBITOM MPOBOAAIICH YACTHIO
HAMNPSCKEHUE MPUKOCHOBEHUS JOJKHO OBbITh OTPAHUUYEHO B COOTBETCTBHUH C TPEOOBAHUSAMMU pPa3acia 3.

11.1 M30asmma 1 NPOKJIAJAKA HYJIEBOI0 NPOBOJIHHUKA

HyneBoi npoBOTHUK, €CAU OH €CTh, JO/IKEH OBITH U30JIMPOBAH U IPOJIOKEH TAK XE, KaK (Pa3HBIN
IIPOBOOHHUK.

11.2 Coenunenne OTKPbITBIX NPOBOASIIMX YACTEH

Bce OTKpBITHIE MPOBOAMIINE YACTH DJACKTPUUECKOTO O0OPYIOBAHHUA, 3AIUHILNCHHBIC OOIIHMM 3aLIUTHHIM
YCTPOMCTBOM, JOJ/DKHBI ObITh B3AUMOCBA3aHbI U COSITUHEHBI 3AIIUTHBIM IIPOBOIHUKOM C OOIIHUM 3a3€MJIUTE -
JIeM. ECaM HECKOIBKO 3aIMTHBIX YCTPONCTB MPUMEHIIOT MOCISIOBATEABHO, TOrIA 3TO TPEOOBAHUE OTHOCHTCH
K KOKIOM IPYIIIE OTKPHITHIX IMPOBOOALIMX YACTEH, 3AIMUIICHHBIX OTHUM YCTPONCTBOM.

OTKpBITBHIE IPOBOASAIINE YACTH, KOTOPBIC OJHOBPEMEHHO JOCTYITHBI, JOJKHBI OBITh COSIUHEHBI C 00-
IIUM 3A3EMJIUTEIIEM.

11.3 YcaoBus, KOTopbie A0/2KHBbI ObITh 00ecneYyeHbl IPH YTEYKE

B cooTBeTCTBHMM ¢ TPEOOBAHMAMH 8.3 HEOOXOIUMO BBITTOJHUTD CICOYIOIIECE YCITOBHUE

LR,<U,

rae [, — TOK cpadaTbIBAHUA OTKJIIOYAIOLLETO YCTPOMCTBA B TCUEHUE BPEMEHHU T TIPEANIOIATAEMOTO HATIPSIKE -
HUS IMMPHUKOCHOBEHUI — KPUBAA MAKCUMAJIBHOIO padouero BpeMeHu. ECau mpuMeHs10T YyCTPOWCTBO,
padoTalolIee Ha TOKE HYJIECBOW TOCHEOOBATEABHOCTH, TO [/, paBEH HOMWHAJIBLHOMY TOKY HYJICBOM
MOCAEA0OBATEILHOCTH 1y, A;
U — HOpMHMpOBAaHHOE HanpsokeHue (U ) WM mpearoaracéMoe HarpsoKeHUe IIpUKOCHOBEHUS, B
R, — conpoTUBACHUE 3a3eMJIUTEIISA OTKPHITHIX MPOBOALILIMNX YacTer, OMm.
Eciu 3T0 yCnoBHE HE BBIOJIHACTC, TO HY>KHO YCTAHOBUTD JOIMOJIHUTEIABHOES BRIPABHUBAHUE MMOTCHIIH-
aJIOB B COOTBETCTBUH C 14.8.2.
11.4 3amuTHbIE YCTPOHCTBA
PekxoMeHayeTcd MpUMEHEHHUE 3aLLUTHBIX YCTPONCTB, ACYCTBYIOIIUX:
- HA TOKE HYJIEBOH MOCIEI0OBATEIBPHOCTH;
- HA CBEPXTOKE.
I IpuMeHeHUEe YCTPOMCTB, ACVCTBYIOIIHNX IIPU HAIIPSLKECHUH MMOBPEXKIACHUA, HE UCKJIIOUACTCS I CUCTEM
¢ HanpsokeHueM 10 1000 B Bximiou.

12 3amurHbie Mepol s 3Heprocuctem IT

B sHeprocucremax I'lT Touka 3azeMuaeHUSI CUCTEMBI ITUTAHUSA U30JIMPOBAHA OT 3a3¢MJICHUS WIH 3a3¢MJICHA
yepes COMPOTUBIICHUE, A OTKPBITHIC IMPOBOAAINE YACTU COSAUHEHBI C OJHUM WIH HECKOJBKUMH 3a3€MJIUTE -
JISIMHW UHIUBUIYAJIBHO, IPYIIIIaMU WIH BCce BMeCTe. OTKIIOYeHUE HICTOYHUKA MUTAHUSA MOXKET He IMOTPEeOOBaTh-
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Cd, €CJIM TOK MOBPEXKICHUA MPHU CAUHUIHOM IMOBPEKACHUU HA OTKPBITHIC MPOBOAAIINE YACTU JOCTATOUYHO
HU3KUN U HE MPEBBIIIACT HOPMUPOBAHHOE HANMpsKeHue U;. HyXHO MpUHATE MEPBI, HCKIIOUAIOIIHE I1BA
OOHOBPEMEHHBIX 3aMBIKAHHMA Ha 3eMTIO ((Pa3za—3eMaa—dasa).

DHEProcucTeMa, Kotopas muractcda oT 3HeprocucteMbl TN win TT gyepes peakTop HyeBOM MOCIEI0BA-
TEAbHOCTH, OTPAHUYMBAIOLINY TOK MOBPEXICHUS HAa 3eMJTI0 (PEeaKTUBHAS KAaTYIIKA HYJCBON MOCASIOBATE/Ib-
HOCTH (Pa3) 40 MAJIOTO 3HAYCHUS, COOTBETCTBYET TPEOOBAHUAM K SHeprocucteme 1.

Tam, Toe cMeleHue HEUTPaIU JOCTUTACTCA MPUMEHEHUEM YCTPOMCTB, OTPAaHUYHBAIOIINX TOK YTCUKHU HA
3eMJII0, TO TAKHUE YCTPOIMCTBA DOJDKHBI OTBeUaTh TPeOOBAHUAM pa3aeina 13.

12.1 U30asanus Wik 3a3eMJICHAE TOYKH 323€MJICHAS SHEProCHCTEMbI

Touka 3a3eMJICHHUA MOXET OBITh M30JIMPOBAHA OT 3¢MJIM WIH 3a3€MJICHA Yepe3 CONMPOTUBICHUE (B TAKHX
CJIydasix MMCHHO HYJIEBAs TOUKAa COCAIUHECHA C 3eMJICH Yepe3 COMPOTUBIICHUE ).

J1OITyCKaloTCA U UCKYCCTBEHHBIC TOUKH 3a3¢MJICHUS.

[IpuMeuyanue — Takue 3a3eMICHUS ObIBAIOT HCOOXOIUMMBI TSI YVMCHBIICHUWS IICPCHANPSAXCHUS WU
KOJICOAHWSI HAaIpPsKCHMS.

12.2 IIpokaaaka v H30JI1iMs HYJIEBOr0 NPOBOJHHAKA

HyneBoln npoBOAHHUK, €CJIU OH €CTh, JOJMXEH ObITh H30JUPOBAH U MPOJIOXKEH TaK Xe, KaK U (pa3HbIA
IMPOBOIHUK. He peKOMEHAYETCI UCTTOIB30BATh HYJIEBOM MPOBOJIHUK 14 COCAUHEHU S HATPY30K.

12.3 Coenunenne OTKPbITBIX NPOBOASIIMX YACTEH

Bce OTKpBITHIE MPOBOAAIINE YACTH OOJIKHBI OBITh 3a3¢MJICHBI MHIWBHAYAJIbHO, IPYNIIAMH WJIH BCE
BMeCTe. OHU MOTYT OBITh COSAUHEHBI IMIPSAMO C 3a3eMIcHUEM (PUCYHKH 11 u 12).

OO01ee COMPOTUBICHUE 3a3eMIECHUA R, BCEX OTKPBITBIX MPOBOAMIINUX YACTEM, COSAMHEHHBIX 3a1IMTHHIM
IIPOBOIHUKOM C 3a3¢MJIMTEJIEM, TOJDKHO OTBEUYATh CIICAYIOLIEMY TPeOOBAHUIO

1R LU,
rae [, — TOK MOBPEXACHUA MPHU MEPBOM HEMOCPESACTBEHHOM 3aMBIKAHUMU MEXIY (ha3HBIM MPOBOAHUKOM H
OTKPBITOM MPOBOAALIEHN YaCThIO, A. Bennunny /,;, yAauTBIBAIOT MIPHU PACUECTE TOKA YTEUYKU U OOLLETO
3a3EMJISIOILIETO COTIPOTUBIICHUA SJIEKTPOYCTAHOBKH;
U; — HOpMHUPOBAHHOE HAMPSDKEHUE MPUKOCHOBEHHUS, B.

12.4 Padora 3amUTHBLIX YCTPOMCTB B YCJIOBHSAX NOBPEKICHAA

a) I1pn BO3BHUKHOBEHHMH TIEPBOTO MOBPEKIACHUA

Ecau npegnonaraeMoe HanpsoKeHUe NpUKOCHOBEHM (12.3) mpeBbinaet U; (8.2), TO 3alUTHOE YCT-
POMCTBO JOJDKHO OTKJIIOUMTH MUTAHHUE LIEITU B COOTBETCTBUH C TPeOOBAHUIMU 8. 3.

Ecnu npennonaraeMoe HanmpskeHUE MPUKOCHOBEHUA HE npeBbiaeT U; (8.2), padboTa MOXET NMPOIaOII-
JKATHCH IMPU CIICOYIOIIUX YCIIOBUAX:

1) 3ALIUTHBIC MEPBI TOJKHBI MPEAYCMATPUBATH PA3BCAUHEHHE B CIYYAE MOCIACAYIOLIETO MOBPEXKICHUA
(baza—3emMasa—dasa) B COOTBETCTBUHM C TPEOOBAHUAMHU MOIITYHKTA b):

11) YCTPOMCTBO KOHTPOJIA U3OJSLUH U APYTO€ AHATOTMYHOE 3ALLUTHOE YCTPOVMCTBO PETUCTPUPYET MOSAB-
JICHUE TMOBPEKICHUSA H3OMALUHN SJICKTPHYCCKON YCTAHOBKH, HAXOOAILICHCA OO HANPSCKEHUEM, HA OTKPBITHIE
MMPOBOIAIINE YACTH WJIM HA 3¢MII0 (MCKIIIOUEHHUE — CM. TTOAITYHKT b);

DTO YCTPOMCTBO OJO/DKHO JABAaTh 3BYKOBOM M (MJIM) BU3YAJIbHBIM CUTHAJI, YTOOBI MOXHO OBUTO HEME]I -
JICHHO YCTPAHUTh HEUCIIPABHOCTB.

PekoMeHayeTcd, 4YTOOBI YCTPOMCTBO WIH CEPUA YCTPOMCTB ONMPEICIIAIN MECTO MOBPEXKACHUA JOCTATOYHO
TOYHO J;14 O0CCICUYSCHU A OTKIIOYECHU MMOBPEKACHHON YACTH LICTIU;

111) IPH MPOOOJKEHUH PpA0OT B YCIOBHUAX 11O MOAINYHKTY a) CACAYET YUUTHIBATH OMMACHOCTh BO3SHHUKHO-
BEHHU ITOXKapa, a TAKXKEe TPpeOOBAaHUA ACHUCTBYIOIIUX CTaHIApTOB. llpu padore moaABUXKHOrO MEXaHU3Ma C
CUCTEMOM MUTAHUS, KAaK MOKA3aHO HA pUCYHKE 12, peKOMEHIOYETCS, UTOOBI pa00Ta MPEKPALLATACh KAK MOXHO
OBICTPEE WIN NMPAKTUYCCKHU CPa3y MMOCIAEC BOSHUKHOBEHUS MEPBOTO MOBPEXKICHUA.

b) IIpn BOBHMKHOBEHHH NMOCASAYIOIIHNX MTOBPEXacHUN ((pa3a—3emusa—@dasa)

I1pu BOSHUKHOBEHUH MEPBOTO MOBPEXKICHUS HA 3EMJIIIO JOJDKHA OBITH TAKAA 3aIUTA, KOTOPAas 00ECIIe-
YyuBajia Obl OTKJIIIOYECHHUE MTUTAHUS B CJIVYA€ BTOPOTO 3aAMBIKAHUS. Y CIIOBHUA 3aLUTHI U CPpadaThIBAHUS OIIPCACIC-
HBI 114 SHeprocucteMbl I'N wiu 11 B 3aBUCUMOCTH OT TOrO, COSAUHEHBI U BCE OTKPBITHIE IMTPOBOIAIIIUE
YAaCTHU 3AILUTHBIM ITIPOBOIHUKOM WJIH HET.

HacrogarenbHO peKOMEHAYETCA IIPUMEHECHHE YCTPONCTBA KOHTPOIA U30ISILIHH.

12.5 3amuTHbIE YCTPOHCTBA

PexoMeHayeTCca NMpUMEHEHUE CIICAYIOLIMX 3AIUTHBIX YCTPOMCTB:

- KOHTPOJII U30JIALINM;
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- pa0OTAIOLINX HA CBEPXTOKE;

- padOTAIOLIMX HA TOKE HYJIEBOM MOCICA0BATEABHOCTH;

- pabOTAIINX HA HAMPSDKEHUH HYJICBOM MOCASAOBATEABHOCTH (TOJMBKO AJIA CCHUAIBHOIO IMPUMEHE -
HUS).

13 TpeOoBanus K ycTpoicTBaM, OrPAHMYHBAIOIINM TOK YTEUYKH Ha 3eMJIIO

st sHeprocucteM 11, B KOTOPBIX AJISI CHUKEHUA TOKA VTEUKU HA 3€MIIIO MIPUMEHAIOT YCTPOMCTBA,
MCTIOJB3YIOIINE CMEIIEHUE HENTPAJIM B CUCTEME, TOIMYCKAIOTCA CJICAVIOIIHE OTPAHUYCHUA TOKOB 3aMBIKAHHA

Ha 3emimo: 1o 1000 B sxoou. — 10, 15, 25 A; ¢cB. 1000 B — 10, 15, 25, 50 A.
HomMmuHanbHOE HanpsCKeHUE 3TUX YCTPOMCTB TOJDKHO OBITH TMHEHHBIM HaPsSCKEHHEM SHEPTOCUCTEMBI.

[IpuMeuaHnune — Hukindyeckasg Harpyska M Ipyrue HOMUHAJIbHBIC TPCOOBAHMS HaXONSATCId Ha CTaauM
PACCMOTPCHUS.

13.1 ConporusJjieHrs pe3ucTOoPa 3a3eMJICHHS HYJIEBOM TOYKH

CrnenunajabHbIe TPEOOBAHUS HAXOOATCS HA CTAAUU PACCMOTPEHUS.

13.2 PeakTopsl 3a3emMJICHAS HEUTPAJM U AYTOracsaiue KATylKu

PeakTopbl MOT'YT MPUMEHATHCS JIMOO 111 OTPaHUYCHHUS TOKA 3aMBIKAHHUA HA 3¢ MJIIO, THOO B KAUECTBE
KATYILUEK AYroraieHud, KOMIEHCUPYIOLINX EMKOCTHBIN TOK, U B CJIy4ae OJHO(PA3ZHOTO 3aMBIKAHUA (Pa3a—
3¢MJISI B CUCTEME.

B Takmx KaTymkax ayroraleHHs MOXET MPEeayCMATPHUBATHCA OTACIbHAA OOMOTKA OJI1 COSTUHEHUS C
PE3HUCTOPOM.

13.3 Tpexdasznbie peakTopsl HYJEBOM NOCJEA0BATEIbHOCTH, OTPAHMYHMBAIOIIAE TOK YTEYKH HA 3EMJIIO
(peaxkTop HyJEBOH MOCJIEA0BATEIbHOCTH (hpa3)

PeakTopbl TOKA HYJI€BOM MOCAESIOBATEAbBHOCTH, OTPAHUYUBAIOIINE TOK MMOBPEXICHUS HA 3¢MJTIO, TIpe/ -
HA3HAUYCHBI I MOAKITIOYEHUS KOMIUIEKTHO B TpeX(Pa3HYI0 SHEProCUCTEMY; TOUKY 3a3eMJICHUS (B 3TOM
CJIydae HYJIEBYIO TOUKY) 3a3eMJISIIOT, O0eCIIeUnBasi HU3KOE COMPOTUBICHUE TOKY HArPy3KHU U BBICOKOE CO-
MMPOTUBICHUE TOKAM HYJIEBOM MOCASIOBATEIBHOCTH 11 TOTO, YTOOBI OTPAHUYMTH J0 33JAHHOIO 3HA4YCHUSI
BEJIMUYUHY TOKA, KOTOPBII MOXET BOSHUKHYTH ITIPH OOHOMA3HOM MOBPEKISHUH HA 3eMITIO.

OOBIYHO PEAKTOPBI 3TOTO THIIA MPUMEHSIIOT TOJIBKO B CUCTEMaX ¢ HanpsckeHueM ¢B. 1000 B.

Takue peakTopbl MOIYT IPUMEHATHCS BMECTO M30JIUPYIOLIETO TpAHC(HOPMATOpa JIs1 OTPAaHUYCHUS TOKOB
TMOBPEKIACHUS HA 3eMJTIO.

PexoMeHayeMbIe BEIMUMHBI OTPAHUYEHUS TOKA YTEUYKM Ha 3€MJIIO 11 TAKUX PEAKTOPOB UICHTHYHBI
BEJIMUMHAM TOKOB 3aMBIKAHHS HA 3¢MJIIO, MMPUBECACHHBIX B HACTOSILEM Pa3IcIe.

14 3azeMmisiomue yCTPOMCTBA M 3AIIMTHBIE NMPOBOJHHKHU

14.1 O0mmue TpedoBanns

14.1.1 3azemisgiomme yCTpONCTBA JOJKHBI VIOBICTBOPATH TPCOOBAHUAM O€30MAaCHOCTH U (PYHKIIHO-
HAJIbHBIM TPEOOBAHMAM, MTPEABABISICMBIM K JICKTPHUCCKUM YCTAHOBKAM U MX O00OPYI0OBAHUIO. 3a3¢MJISIOLIUAC
YCTPOMCTBA MOTYT IMMPHUMEHATHCA COBMECTHO WIH OTACIBHO B LICASX 3ALMUTHI UJIH PAOOTHI COITACHO TPEOOBA-
HUAM, NPCIBABIACMBIM K 3TUM YCTAHOBKAM.

14.1.2 3azeMusiomiye yCTpOMCTBA JO/IKHBI BKIJIIOYATh 3a3€MJIUTE/IN, 3allIUTHHIC MMPOBOJHUKH U IPYTHUE
KOMITOHEHTHI, HCOOXOAUMBIC 151 BBITIOJTHEHUA TPCOOBAHUS HACTOALLETO CTAHAAPTA.

IIppMeuyaHu4d

1 CxeMa 5JIeMEHTOB TUIINYHBIX 3a3¢MJISIIOUINX VCTPOMCTB IIPUBEICHA HA pUCYHKE 14. He BCe IpUBOIUMBIC DJIE-
MEHTBI JOJIKHBI IIPUCYTCTBOBATH B KAXKIOM 3236 MJILIONIEM YCTPONCTBE. B HEKOTOPBIX YCTAHOBKAX MOTYT ITOTPEOOBATH-
Cd OOIIOJIHUTECAbHBIC SJEMEHTBI, 4 HECKOTOPHIC DJIEMEHTHI MOI'YT UMETh KOMOMHUPOBAHHYIO (DYHKIIHNIO.

2 B 5TOM ITOAIIYHKTE HE COAEPKATCS TPECOOBAHMS, NMPECOBIBASICMBIC K OTACIBHBIM 3a3¢MJISIOIINM YCTPOMCTBAM
VJIY 3allIUTHBIM ITPOBOJHUKAM, €CAHN OHH MOTYT OBITh BBIIIOJIHCHBI APYTUMHU CPCACTBAMM.
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14.1.3 KOHCTpyK1IMs, BBIGOD M YCTAHOBKA 343€MJTS -
IOIHUX YCTPOMCTB JOMKHBI OBITh TAKUMHU, YTOOHI: A J -

a) BBITIOJHSIIMCH TPEOOBAHUS K 3AIIUTE OT KOCBEH- ¢
HOTO MPUKOCHOBEHUS, IPUBEACHHBIC B Ti1ase I1;

b) BBIMOTHAIUCH TEXHUYECKHE TPEOOBAHUS LTSI HOP- r
MaJIbHOU pabOThI 3alUUTHBIX YCTPOICTR; 2

C) 3a3eMJIMTEH M 3ALIMTHBIC TPOBOIHUKH KOHCT- _ C 5
PYMPOBAJIUCH U YCTAHABIMBAIMCH TAKMM OGPA30M, YTOGHI , " T
TPeOOBAHUA K 3a1IUTE U (HYHKIHOHUPOBAHUIO YIOBJIET- . 3
BOPSAJIMCH B OXKUIAEMBIX B TIPOLIECCE IKCIDIYATALIMU YCIIO-
BHSIX;

d) TOKM yTeYKH Ha 3eMJII0 (BKJIIOYAS TOKU PE3YJIb-
TUPYIOLIWE OT MOBPEXACHUA (paza—s3emusi—dasa B cyyae
NMPpUMEHCHUs cucTeM I'1) mornm Ob1 npoxoauTe Ge3onac-
HO OCOOEHHO TIPU TEPMUYECKUX, TEPMOMEXAHUYECKUX U
SJACKTPOMEXaHHYECKHUX MEPETPY3KAX;

¢) obecneunBanach 1OCTATOYHAA MPOYHOCTH U [10- o |
MOJHUTCAbHAA MEXaHMYECKAA 3a1UTa, COOTBETCTBYIOIIASE y e ——  S——
YCJIOBUSIM BHELITHUX BO3IEIICTBUIA: |

f) conpoTuBneHne 3a3eMaeHUs COOTBETCTBOBANIO 3a-

ool

& 4 @
- P
>

; /

[ — 3a3eMISIOLINI MIPOBOAHMK, 2 — OCHOBHOM 3a-
IUNTHBIM ~ TIPOBOAHMK; 3 — 3AIUMTHBII IPOBOIHUK:

LIUTHBIM U QYHKUMOHATEHBIM TPEOOBAHUSAM YCTAaHOBKU U 4 — OCHOBHOI MPOBOIHIK BHIPABHMBAHUS TTOTEHLIV-
OBLJIO OBl MOCTOAHHO B(I)Q)GKTHBHEIM. aJIoB; 5 — BCIOMOTATEIbHBIN TPOBOIHHK BEIDABHM -

14.1.4 JIng UCKIIIOUEHUS BO3MOKHOCTU MOBPEKIIC- BaHWA MOTCHUMWANOB; [’ ﬂ; 3a3eMIUTENb; B — KJIeMMa

Lt 3A3CMJIICHHU A I'"TaBHAa4d, — OTKPBITaAd MpOBOIAlIAY

HUA MCTAIMYCCKHUX YaCTCH B PE3YJbTATE IACKTPOIU3A qacTh; C — CTOPOHHSS MPOBOIAWAS YaCTh: P — mMa-
HOJIKHBI OBITH MPUHATHL MEPHI MIPEaOCTOPOKHOCTH. TUCTPAIBHBIA BOAOTIPOBOL

14.2 3azemumrem

14.2.1 ITpumeHs10T CICAYIOIIUEC TUTIBI 3a3€MJIUTEC- PucyHok 14 — DnemeHTEl THIHYHOTO 3a3eMIs-
el IOIICTO YCTPOMCTBA

- CTepXeHb(H) unu Tpyoa(bi);

- JICHTA(BI) WK MPOBO(A);

- TUIACTUHA(b1) MU ceTKa(M);

- QNIEKTPO(bI), 3a/leTaHHBIN(€) B (DYyHIAMEHT:

- METATITTMYECKOE apMUPOBaHUE OETOHA;

- Apyrue NOoAXOAAIlre MOA3EMHbBIEC CTPYKTYPHI.

J1OJKHBI OBITH TIPUMEHEHBI OIMH WK 60j1ee 3a3eMIIMTeIel B 3aBUCUMOCTH OT MMOYBEHHBIX YCIIOBUM U
TPEOYEMOIO CONMPOTUBJICHUS 3a3eMJIEHH.

HNHTAHUA, WJIH SHCPTOCUCTEM C ABTOHOMHBIM ITUTAHUEM.

IlpuMeuyaHnwus4

I D hEeKTUBHOCTD MI0GOTO 3236 MIUTENS 3aBUCUT OT MECTHBIX ITOYBE HHBIX YCJIOBUM. ECN yCIOBHSA TIPETIATCTBY-
10T YAOBJICTBOPUTEILHOMY 3JICKTPMYECKOMY KOHTAKTY, HAaWIyYUIHi 3(@EKT HacT MPUMEHCHUE TAKUX TeXHIYeCKITX
IIPUCMOB, KaK M3MCIIBYCHUEC MOYBBI U (MJIN) HOOABICHNE XUMUICCKUX HATIOTHUTEICH.

2 B HCKOTOPBIX caydasix TpeOyIOTCA OTACAbHBIE 3436 MISIOLINE yCTpOMCTBA (CM. 14.5).

14.2.2 Marepuanbl 1 001Ias MIOIIANE TOTIEPEUHOTO CEYSHMUS 3336 MITHTELS JOJIKHBI 00€CIIeYUBATH MPO-
BOAMMOCTb HE MEHBIIYIO, YeM Y 3a3€ MJTIIOIIETO MPOBOIHUKA cormtacHo 14.3.1.
14.2.3 Tun n rimyOuHa, Ha KOTOPYIO ONMYCKAIOT 3a3€MJINTE/Ib, JOJLKHBI ObITh TAKHUMH, YTOOBI BHICHIXA-

BCJIMIMHBL. [aK, rae 970 HEOCYIIECTBHMO, 3a3EMINTEMN OMYCKAIOT HIDKE MOCTOSHHOLO YPOBHSA TPYHTOBBIX
BOL, KPOME 3a3¢MJIMTEJICH, MCIIOJIb3YEMBIX IJIT KOHTPOJIS PA3HOCTH MOTEHUMAIOB.

14.2.4 TTpu mpoeKTUPOBAHUHU 3a3eMIIMTEICH HYXHO YYUTBIBATh KaK THII, TEMIIEPATYPY U COMEPKAHUE
BJIAIK B TI0YBC, TaK U BEJIMYNHY U MPOAOJIKUTEIBHOCTh OXKHIAEMOrO TOKA, YTOOBI NpPeaOoTBPATHTD BHICBIXAHHUE
MOYBBI BOJIN3U 3a3EMJIMTEJICH.

14.2.5 Ilpu npoeKTHpOBaHMH, BLIOOPE MATEPHAIOB U KOHCTPYKIMH 3a3EMJIUTENEH HYKHO YUUTHIBATD
BO3MOXXHBIM U3HOC U YBEIMUEHUE UX COMPOTUBICHHUS, MMPOMCXOIIILUE B PE3yaAbTATE KOPPO3UH TTPHU Ooee
JJINTEJIBHOM, Y€M MPEAIOJIarajJoch, MCMOAb30BAHUM YCTAHOBKH.

5-2—2237 65 20



I'oCT P 50020.2-92

14.2.6 ConpoTHBJIEHUE 3a3€MJIEHUS JO/DKHO M3MEPATHCS TMPU HAYAJIbHOM YCTAHOBKE 3a3eMJIUTEIS U
MEPUOIUUYCCKHU TTOCJIC €r0 YCTAHOBKH.

14.2.7 MeTtammmueckue BOOONPOBOAHBIE U APYTUE CUCTEMBI (HAIIpUMEP, Fa30MpPOBO, OTOMUTEIbHAS
CHUCTEMA) HE JTOJIKHBI UCITOJIB30BATHCA B KAUYECTBE 3a3¢MJIMTEIICH B 3ALMTHBIX U (DYHKIMOHAJIbHBIX LICJISIX.

[l puMeuaHH e — D10 TpeOOBAHUEC HE MCKIIOUYACT IPUMCHCHUE OOBCINHCHUN MECTAUIMYCCKUX TPYOOIIPO-
BOJOB JIJI1 BhIPaBHUBAHUS IMOTCHIIMAIOB.

14.2.8 CBUHLOBBIE U IPYTHUE METALDTMUCCKUE MMTOKPBITHA KadeaeH He JOJDKHBI IPUMEHATHECS B KAUECTBE
3a3eMJIMTENEH B 3alIUTHBIX U (PYHKIIMOHAJIBHBIX LIEJISIX.

14.3 3azemisiiomue NpoOBOIHAKH

14.3.1 KaxnpIi 3a3eMISIOIIUIN TPOBOIHUK JO/DKEH UMETH ITUTOLAIb MMOMEPESUHOrO CEYCHUS HE MEHBIIIE
ykazaHHoOH B 14.6.2; oHa He D0/KHA OBITh MEHBIIIE 3HAUeHU, MPUBEIEHHBIX B TA0IH1IE 9.

Tadonanwnmua 9 — MHUHHUMaAbHBIEC Pa3MEPDb] 3a3¢MIAIOIINX ITPOBOIHUKOR

2
Bun 3a3eMagmolero MPOBOAHUKA MuHMMaNbHAaA IUIOLLIAIb IMOINCPCHYHOTIO CCUCHHUA IIPOBOAHHKA, MM

MCXaHUYCCKHU 3allIUIICHHOIO MEXAHUYECCKU HE3ALUIULIEHHOIO

3alUIIeHHBIN OT KOPPO3UN CornacHo 14.6.2 16 — @1 Meou U MaTepUaOB, CO-
NEPKaIINX XKeIe30

HesammimeHHBIA OT KOPPO3NH 25 — pasg Meam, S0 — 1T CTaau

14.3.2 CoegnHEHHE 3236 MIISIOLLETO MMPOBOIHHUKA C 3a3¢MJIMTEIEM JTO/KHO OBITh IIPOYHBIM M O0CCIICUM-
BaTh YIOBJICTBOPUTCABHYIO IIPOBOIUMOCTh. EC/IM MPUMEHAIOT 3a2KUM, TO OH HE JOJDKECH MOBPEXIATH 3436 MJIH-
Teb (HAampUuMep, TPYOy) WM 3a3eMJIIAIOIHUN IMTPOBOIHHUK.

CoegMHEeHUA MEXIY 3a3eMJITIOINUMHU IMMPOBOAHUKAMHU U 3436 MJIINTEASIMHU JOJKHBI OBbITh 3aLUILECHBI OT
MEXAHUYECKOI'O MOBPEKIACHHUA U KOPPO3HUH.

[IpuMedaHue — B HCKOTOPBIX YCTAHOBKAX HCOOXOAMMO MCIIOAB30BATL 00JIEC OMHOTO 3a3¢MJIMTCII, U B
9TOM CJIy4ae XKeJaTesIbHO, YTOObI K TOYKAaM COCIMHCHUS C 3a3CMJIMTCIIMM UMEJICS JTOCTYI I KOHTPOJIS.

14.4 I'naBHbIe KJIeMMbI 323€MJICHHS HJIH CTEPKHH

14.4.1 PexoMeHayeTcsa, 4TOOBI OOJHA WM HECKOJBKO INIABHBIX KJIEMM 3a3¢MJICHUS WIHM IIIMH UMEIH
MIPHUCTIOCOONCHUS I MOOKIIUCHU S

- 3aIIIUTHBIX IIPOBOJTHUKOB;

- OCHOBHBIX MPOBOAHUKOB BBIPABHUBAHUS MOTCHUHAJIOB;

- [IPH HEOOXOIUMOCTH (DYHKLIMOHAJIBHBIX 3a3¢MJISIOLIUX ITPOBOJAHUKOB, 4 TAKXKE IJIA UX COSIUHEHUS C
3a3eMJISTIOLLIUM TTPOBOIHUKOM.

14.4.2 J10/KHBI OBITH O0€CIIEUEHBI CPEACTBA I OTCOSAUMHECHUS 3allIMTHOIO MPOBOAHUKA B JOCTYITHOM
MecTe. Takue cpeacTBa MOryT ObITh OObSAUHEHBI C ITIABHOM KJIEMMOM 3a3¢MJICHUS WIH CTEPXKHEM U U3MEPE-
HUSA COMPOTUBJICHUA 3a3EMIISIOINX YCTPONCTB. DTO COSTUHEHUE NOJIKHO PA3bEAUHATHCA TOJIBKO C MOMOIIBIO
MHCTPYMEHTA, ObITh MEXAHWYECKH MMPOYHBIM U UMETh HAZICXKHOE OOCTYKUBAHHUE.

14.5 TpeOoBanus, onpenesiiomye CBA3b € 323eMISIIOIIAMHA YCTPOMCTBAMM JPYIHUX CHCTEM, JOJIKHbBI YCTa-
HABJIUBATHCSI B 3aBUCHUMOCTH OT KOHKPETHBIX YCIOBUU SKCIUTyaTallUu SHEPTOCUCTEM.

14.6 3amm@THBIE NPOBOIHUKH

14.6.1 Tuns! 3alIMTHBIX ITPOBOTHUKOB

3allIUTHBIMU MIPOBOAHHUKAMHU MOTYT OBITh:

- POBOAHUKH B MHOTOXHWJIbHBIX KAOCJIAX;

- H30JIUPOBAHHBIC WJIH HEU3O0JIUPOBAHHBIC IIPOBOAHUKH B O01LIEH ¢ (PA3HBIMH IMPOBOAHUKAMH 000JIOY -
Ke;

- OTACABbHBIC HE3ALMUILICHHBIC WU U30JIMPOBAHHBIC TPOBOIHUKH;

- METAJUIMYECKUE MOKPBITHU JJI IIPOBOIHUKOB WIH KAa0eaeu, HarmpuMep 000JM0UKHU, S3KPaHbl WIH OpPO-
HA,

- COOTBETCTBYIOLIHE META/UIMYCCKHUE OOOJTOUKH 1J19 MPOBOIHUKOB;

- COOTBETCTBYIOLLIME KOHCTPYKTUBHBIC JIEMEHTHI, PA3PCLICHHbBIC ACUCTBYIOIIMMH IrOCYJapCTBEHHBIMU
CTaHOAPTAMM, U IPYTHUE CITOCOOBI, YAOBJICTBOPAIOIIUE YCIAOBUIM SKCIUTYATALIMH.

14.6.2 MuHnManbHad TUIOLIAAB MTOMEPEYHOTO CEUSHHUS
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14.6.2.1 OcHOBHBIE TPEOOBAHUA

ILmomaap monepevyHoro CEYeHMUA 3alUTHOTO MPOBOAHUKA JO/IKHA OBITh TAKOH, YTOOBI:

a) IIPOBOIHUK ObUI TEPMUYECKHU YCTOMUMB MPU aBapuUIHBIX TOKaxX (cM. 14.6.2.2);

b) NpOBOJHHUK MMEJ COOTBETCTBYIOLYIO MEXAHUYECKYIO ITPOYHOCTD I/19 O0ECIICUEHUA LICTOCTHOCTH B
OXHUaaeMbIX yCI0oBUAX (cM. 14.6.2.3).

Kpome Toro, 3aiTHEINA MPOBOAHUK KAK SJIEMEHT 3a3¢MIAIOLLECTO YCTPOMCTBA JOIKEH YIOBICTBOPATH
CaM WIH B COCAUHEHUH C IPYTUMH DJIEMEHTAMHU 3a3€MJILIOLLIECTO YCTPOMCTBA APYIrUM TpeOOBaHUAM 1. 11,

14.6.2.2 MunumMaibHas IUIOILAIL MTOMEPEYHOTO CeUeHHU ITPOBOIHNUKA B 3aBUCUMOCTH OT TEPMHUYECKHUX
YCJIOBUH

I 1omane monmepeyHoro CeYeHMUd 3alUTHOTO MPOBOAHUKA TOKHA OBITH pACCYUTAHA WIM BBIOpaHA B
COOTBETCTBUH C OITMCAHHON HUXE METOIHKOM.

a) MeToouka pacuera

[Inomwagpr MOMEPEYHOro CEYCHUA JOKHA OBITH HE MEHEe OomnpeacasieMo nmo popmyie (TOIbKO IS
BPEMECHM OTKJIIOUCHUA MEHEE J C)

kI

k ?

rne A — NAoLAIb MONEPEYHOrO CEUCHUS, MM?;
[ — BennuuHA (ISHCTBYIOLICE 3HAYCHHUE BPEMEHHOTO TOKA) TOKA YTEUKHM IIPH HAUMMEHBIIEM IMTOJHOM
COMPOTUBJIEHUU U30JALMU, KOTOPBII MOXET MPOTEKATh Uyepe3 3allUuTHOE VCTPONCTBO, A;
{ — BpeMsd CpadaThIBAHUS OTKJIKYAIOLLIETO YCTPOMCTBA, C.
[IpuMeugaHue— CaeayeT yIMThIBaTh TOKOOTPAHUUYMBAKOLICC ACHCTBUC ITOJHOTO COMPOTUBICHUS LICIH U
OTPAHNYMBAIOLIYI0 CIIOCOOHOCTL (/%¢) 3allIMTHOTO YCTPOICTBA;

k — KOS(P(PUUMEHT, 3aBUCAIINI OT MaTepHajia 3alllUTHOTO MPOBOJHHKA, €T0 HU3O0JILUMU U APYTHUX
yacTer, a TAKXKE OT HAYAJIbHON U KOHEYHOM TEMIIEPATYPHI,;

ki, — KO3P@HULMEHT, MPHU pacyeTe KOTOPOTO MPUHUMAKT BO BHUMAaHHUE JEHCTBUE ACCUMMETPHUYHBIX
TOKOB YT€UKH IMPH OBICTPOACVCTBYIOLIEM OTKJIIOUEHUHU. PeKOMEHIyeTCsa npuHUMATh Ky = 1 11 BpeMEHM
oTkmoueHud 0,2 ¢ wm k;>1,3 — aag BpeMeHH OTKIoYeHua MeHee 0,2 C.

3HadeHU KO3PPUIHESHTA K BBIOUPAIOT MO MPUWIOKEHUIO A.

Ecmm pacueTsl o 31011 PopMysIe JAI0T HECTAHIAPTHBIE pa3MepPbl, TO CIACAYET MMPUMEHATH MPOBOAHUKH C
OOJIbILIEH CTAHAAPTHOM IUTOILAABIO MTOMNEPEYHOIO CCUCHHUA.

b) Meroauka Beidbopa

IInomaae monepeyHoOro CEUEeHU 3alUTHOTO MPOBOAHUKA JOIKHA OBITh HE MEHEE YKA3AHHOM B TA0IH -
ue 10. Ecaum, ucxonda n3 1abauupl, NOJAy4alOT HECTAHAAPTHBIC PE3YJIbTATHI, TO MPUMEHSAIOT MPOBOAHUKH C
OONBIUEH CTAHJAPTHOMN TUIOLIAABIO MONEPEYHOIO CCUYCHUS.

Eciu miomans nonepeyHoro CEYEeHU 3alMTHOrO MMPOBOAHUKA ONPEASIIIOT COIACHO YKA3AHHOM BBILLIEC
METOIHUKE, TO IMMPOBEPKA COOTBETCTBUS MOANYHKTA a) HEOOA3aTEIIbHA.

3HadYeHUs, yKa3zaHHsbIe B Ta0aune 10, JeiCTBUTEABHBI TOJBKO B CjIydae, €CJIM 3alUTHBIA MPOBOIHHUK
M3 TOrO K€ META/Ia, YTO U (Pa3HbIC MPOBOAHUKHU. B NMpPOTUBHOM CiIyyae ILIOIIAAB MOMEPEYHOrO CCUYCHUA
3QIIUTHOIO MPOBOAHUKA JOJIKHA BBIOUPATHCA TAK, YTOOBI IPOBOAUMOCTD €r0 ObLJIA SKBUBAJICHTHA MPOBOIU -
MOCTH CEYCHMH, YKA3aHHbIX B Ta0auue 10.

TaonuunalQl— Bpibop MUHMMAJIbHOM ITUTIOLIAON TTOTICPCYHOTO
CCUCHU S 3allMTHBLIX IPOBOJHUKOB
B MywmmMeTpax B KBaapaTe

[1molage mMOrepevYHoOro CeUYeHuA MuHUMANBHAY IUIOLIAIE ITOIIE-
(pA3HEIX TIPOBOJHUKOB YCTAHOBKU PEYHOTO CEYCHHUSA COOTBETCTBYIO-
Ap ILIEro 3allUTHOrO IMPOBOIHUKA A
Ap£l6 Ap
16<A4,<35 16
A4,>3 A,/2
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14.6.2.3 MuHuManbHAas IUIOIIAIb MTONEPEYHOr0 CEUeHUS TIPOBOIHHUKA B 3aBUCUMOCTH OT MEXaHUUEeCKOM
IIPOYHOCTH

Hezasucumo ot onpeneneHHou B 14.6.2.2 miiomagn monepeyHoro ceueHud MPOBOIHUKA I O0ecTieye -
HHA €r0 MEXaHUUYECKOM MPOYHOCTH, OHA HE MOJKHA OBITh MEHEE BEJIMUMHBI, YKA3AaHHOM B MOANYHKTE a). B
3TOM IMYHKTE PACCMATPUBAIOT IUIOLIAIU MOMEPECYHOTO CEUSHUA MEIHBIX NMPOBOAHUKOB. [1pu npuMeHeHUH
OPYTUX MPOBOIALIMX MATEPUATOB JOJDKHA O0CCIEUYNMBATLECH AHATOTHYHAA ITPOYHOCT.

a) OToenbHO MPOJIOKEHHBIC 3ALLUTHBIC TTPOBOIHUKH

IInonragp monepeyHoro CEYeHMUA 3alUTHOTO IMMPOBOAHUKA, KOTOPHIN HE ABIACTCA KHJIOM KAa0ead Wi
YaCThIO O0OJIOUYKH KAOEIA, TOJKHA OBITh HE MEHEE:

2,5 MM? — NpH HATUYUU MEXAHUUYECKOMN 3aLLMUTHI;

4,0 MM? — MPU OTCYTCTBUU MEXAHUYECKOU 3aLLIUTHI.

b) 3ammTHBIE MPOBOTHUKU, MPOJTOKEHHBIC ¢ (PAa3HBIMU MPOBOTHUKAMHA

Ecam 3almuTHBIM ONPOBOAHUK IMPOJOXEH B TOM XK€ Kadeine, TpyOoonmpoBoae, O00JI0YKE WIH APYroM
3aIUTHOM YCTPOICTBE, YTO M (Da3HBI MPOBOAHUK CEUYCHUEM He 6ojiee 2,5 MM?, TO TIOLIAAL MOMEPEYHOTO
CEUYCHU A 3aLIUTHOIO MPOBOIHUKA JOJDKHA OBITh TAKOM Xe€.

C) 3alUTHbBIE MPOBOIHUKH BBICOKOBOJIBTHBIX YCTAHOBOK

Eciu da3Hble MPOBOOHUKHY BK/IIOUEHBI HA HanpsockeHue ¢B. 1000 B, rmomank monepeyHoro CeuyeHus
COOTBETCTBYIOLIETO B3AMMOCBSI3aHHOTO 3AIUTHOTO MPOBOIHUKA AODKHA ObITh HE MeHee 16 MM?.

d) Bo3nyimiHbie 1 MTOABECHBIC 3AIIMTHBIC ITPOBOJHHUKH

I Inomank monepeyHoOro CEYeHU I BO3AYIIHBIX U ITOABECHBIX 3ALLMTHBIX IPOBOAHUKOB JOJLDKHA OBITH HE
MEHEE TUIOIIAIU, YKA3aHHOM B Ta0auue 11, B 3aBUCHMMOCTH OT JJIMHBI IMPOJIETA U THUIIA NMPOBOIHUKA. B
YCIOBUIX CUJIBHOTO OONEACHEHHUA U BETPA MOIYT MOTPEOOBATHCH MPOBOAHUKHU OOJIBIIETO MOMEPEUYHOIO CEUEC-
HUA.

Tadoamuma 11 — MuHUMaJIbHAA IUTOIIAAD MOIICPECUYHOTO CCUCHUS BO3AVIIHBIX U MTOABCCHBIX 3AlLIMTHBIX IIPOBOJHNKOB

TuM 3aLUUTHOTO TPOBOIHUKA MMponer, M MuHuManbHas MioWA%D
MOIePEeYHOro CeYeHUd, MM
Kabenn ¢ pe3dnHOBOM WM TCPMOILJIACTHY - <10 4
HOW N30IIIUECH C OTOXKKECHHBIMH ITPOBO/I-
HUKAMU
OTOJICHHBIC WJIM W30JUPOBAHHBIC XOJIOI- <25 4
HOTSIHYTBIC IIPOBOIHUKH >25<50 6
>50<73 16

14.6.3 CoxpaHeHue 37aeKTPONPOBOIHOCTH 3AILMUTHBIX MPOBOIHUKOB

14.6.3.1 3amiuTHBIE MPOBOIHUKH AOJIKHBI OBbITh 3alIMILEHbl OT MEXaHUYECKOIO U XUMUUYECKOIO IO-
BPEKACHUHN U SJICKTPOIUHAMHYCCKHUX BO3ICUCTBU.

14.6.3.2 CoeguHeHHUs 3alLIUTHBIX MMPOBOJHUKOB JODKHbBI OBITh JOCTYITHBI IS OCMOTPAa U KOHTPOJS,
KPOME 3/IMTHIX KOMITAYHIOM WIH T€PMETU3UPOBAHHBIX COCITUHECHH.

14.6.3.3 B 3a1lMTHBIX IPOBOJIHUKAX HE JOJLKHO OBITH OTKJIIOUAIOIINX VCTPOUCTB, KPOME COSTMHEHUI,

KOTOPBIE MOTYT OBITh PA3beIMHEHBI C MOMOMIBI) HHCTPYMEHTA B LICJIIX KOHTPOJIA.

IIlpuMeuaHnme — TpeOOBAHUA ITO MCHOJb30BAHUIO OTKIIOUAIOIIMX YCTPOMCTB B OOIIEM HYJICBOM U
3a1UTHOM NpoBOAHUKE (PEN) npusencHsl B 10.4.

14.6.3.4 Ecau npuMeHS10T CAMOKOHTPOJIb LIEJIOCTHOCTH 3a3€MJIEHUS, TO B 3alLIMTHBIE MPOBOJHUKHU HE

TOJDKHBI BKJIIOUATBCS KATYILIKH allapaToB.
14.6.3.5 PexoMeHmyeTCd 00ECIEUNTh TOCTOSHHBIN KOHTPOJb LIEJIOCTHOCTH 3alIUTHOTO MPOBOIHUKA Ka-
0€eJI1 MOABUZKHOM YCTAHOBKH, MAVILETO K BHCITHEMY MCTOYHUKY MMUTAHUSL.
14.6.3.6 HezamuiueHHble MPOBOOMIIUE YACTH O0OPYIOBAHUSA HE HOKHBI MPUMEHATHCS B KaUeCTBE
YaCTH 3aLMTHOTO IMPOBOAHUKA /I APYIOro O0OpyIOBAHUA.

14.7 3a3zemisiomme YCTPOHCTBA, MPMMEHSIEMbIE B HEJIAX 3alIHTDI
[ IlpumMegaaHnune — Mepnl 3aimTthl 3azemirstiolminx dHeprocucrteM IN, T1T u IT npusencHn! B rmase 11.

14.7.1 3amuTHBIC TPOBOAHUKU B YCTPOMCTBAX 3alUTHI OT CBEPXTOKA

IIpu ncnob30BaHUM 3AIMTHBIX YCTPONCTB OT CBEPXTOKA 1M 3a1LMUTHI OT KOCBEHHOI'O IMPHUKOCHOBEHU A
B CUCTEMAX MIEPEMEHHOIO TOKA MArHUTHBIN MOTOK 3aLWUTHBIX MPOBOIHUKOB JOJDKEH COBIAAATh C MATHUTHBIM
TTOTOKOM (Da3HBIX MPOBOIHUKOB.
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14.8 BoipaBHEBaHHE NOTECHIMAJIOB

14.8.1 OcHOBHOM CITOCO0 BBIpaBHUBAHHWSA IMTOTEHLIMAJIOB

I1pu BO3MOXXHOCTH MPOBOIHUK OCHOBHOI'O BBIPABHUBAHUS MOTCHLUUATIOB JOJDKEH OBbITh YCTAHOBJICH TAK,
YTOOBI COSANHAITH MOCTOSTHHBIC MIPOBOAAIINE YACTH, ITPOJIOKEHHBIE B 3¢MJIC (HAIIPHUMEP, OCHOBHBIC METAJLIH -
YECKHE BOJOIMPOBOIHBIC TPYOBl, METAIIMYECCKUE KOHCTPYKLIMHU, META/UIMYECKYIO apMaTypy 30aHUH) C IJ1aB-
HOM KJIEMMOM 3a3¢MJICHUA WIHN SKBUIMOTCHUMAJIBHOM TOYKOM (CM. pUCYHOK 14).

I1pOBOTHUK OCHOBHOI'O BbIPABHUBAHUA MOTCHIIMAIOB JOJLDKEH UMETD JOIMYCTUMYIO TOKOBYIO HArPy3KY,
HO MEHBIIYIO, YeM Y OCHOBHOTO 3allIMTHOIO MPOBOJHUKA YCTAHOBKU. OmHAKO 01 sHeprocucteM 1T Hanpsi-
xeHueM 10 1 kKB miomans nonepeyHoro CeYeHMs MEIHOTO MPOBOAHUKA HE TODKHA MPEBBILLATE 25 MM?, a 15
OPYTUX METALIOB BHIOUPAIOT IJIOLIAAE MONMEPEUYHOIO CEUCHUS, UCXOOA U3 SKBUBAJICHTHON JOIMYCTUMOM TOKO-
BOY HAT'PY3KH.

14.8.2 J1oNmOMHUTEIBHOE BBIPABHUBAHHUE MTOTEHIIMATIOB

14.8.2.1 Ecam B yCTaHOBKE WJIM YacTU YCTAHOBKHU CICHHAJBHBIC YCJIOBHUSA 3alIUTBI OT KOCBEHHOIO
IMIPUKOCHOBEHUA B CIIYYac KOPOTKOIrO 3aMBIKAHHUS HE MOIYT OBITh BBIMTOJHEHBI, TOJIKHA OBITH O0ECIICUEHA
MECTHAs CBS3b, H3BECTHAA KAK JOMOJTHUTEIBHOE BBIPABHUBAHHUE MTOTCHIINAJIOB.

DTO MOXET OBITh JOCTUTHYTO MyTEM MIPUMECHCHUS TONOIHUTEIBHBIX MPOBOIHUKOB, JOMTOJIHUTCIBHBIX
KOHCTPYKTUBHBIX YACTEHW WJIU TOTO U APYIOro OTHOBPEMEHHO.

J1OMMOJTHUTEIBHOE BEIPABHUBAHUE IMTOTCHLIUAIOB MOXET BKJIIOYATH B €04 BCIO YCTAHOBKY, YACTh YCTa-
HOBKH WJIH OTISIBHOEC O0OPYIOBAHUE.

CBsI3b METAUTMUCCKHUX YACTEN MOXET OBITh HCOOXOIUMOM B OMACHBIX MeCTax (HAIIpUMEP, MECTa CKJIAIH -
POBAHUA TOPIOYETO) AJIA YMEHBIICHHUA OITACHOCTH B3PbIBA.

14.8.2.2 JJONOMHUTENBHOE BBIPABHUBAHUE MOTEHUHUAIOB JOJLZKHO COCIUHSTH:

- OTKPBITHIC MPOBOIALIMNE YACTH, JOMYCKAIIHNE JBOMHOE IPUKOCHOBCHHUE, HAIIPUMEP KOXYXH 000PY-
TOBaHUA, OOIIMBKHU, OTKPBITBIC O00JIOUYKH KAOEIs;

- OTKPBITHIC IPOBOAAIINE YACTHU, JONYCKAINMINE IBOMHOE MPUKOCHOBEHHUE, IJISI CTOPOHHUX MPOBO/IA -
IIUX YACTEW, HATIPUMED JECTHULL, IIPOXOI0B.

14.8.2.3 IInmomaape monepeyHoro ceYeHU s MPOBOJHUKOB JOMOMHUTEIBHOTO BRIPABHUBAHUS TOTCHIHAJIOB
TOJDKHA COOTBETCTBOBATH TPCOOBAHUAM MOAIYHKTOB a) WM b), HO HE JOJDKHA OBITh HUZKE COOTBETCTBYIOLLC-
ro 3HAUYCHUS, YKA3aHHOro B Tadmue 12.

a) lIpoBOOHUKHM, COCIUHAIOIINE IBEC OTKPHITHIC MPOBOIANINE YACTH, JOIKHBI UMETH TJIOIIAIL TTOTIC-
PEYHOIO CEUECHUA HE MEHBILIE TUTOLLAIU IMTOMNEPEYHOIO CEYCHUS MEHBILETO 3allMTHOIO MPOBOJIHUKA, COCAUHECH -
HOI'O ¢ OTKPBITBIMH IMPOBOJIIIMMHU YaCTIMMU.

Tadonuua 12 — MuHMMaabHag IIOIAAb MOICPCUYHOTO CCUCHU A MPOBOIHUKOB JOMOJIHUTEIBHOTO BhIPAaBHYBAHYS

ITOTCHIINAJIOB
MUHMMAIBHAS TUIOLIANh MOMEePEeYHOTO CeueHHs, MMZ, MPOBOZHUKA*
HoMmuHanpHOEe pabouyee HarpgaxkeHHe,
B MEXAHUYECKH 3allHUILEHHOTO MEXAaHUYECKHM He3allHIIEeHHOTO
0<U<1000 25 4,0
U>1000 10,0 10,0

* [Inomagy NOoNepeUYHOroO CCUCHU S, OMPCACICHHBIC B TA0IULEC, IPUMECHUMBI K MCIHBIM NPOBOAHUKAM. Eciau
IIPUMEHSIOT APYIUE IMPOBOMMAIIME MaTepUaibl, IUIOLIAAbL IMOICPEUYHOIO CCUYCHUS OOJIKHA BbIOMPATLCA, UCXOIs U3
SKBUBAJICHTHOHN OOIIYCTUMON TOKOBOH HAIPy3KMU.

b) IIpoBOTHUKH, COEAUHAIOLINE HE3ALIUILICHHBIC TTPOBOIMIIUE YACTH C APYTUMHU IMPOBOAAIIMMH YaCTH -
MH, JOJDKHBI UMETH IUTOINAABL MMOMEPESUYHOTO CEUSHUS HE MEHEE MOJOBHUHBI TUIOIHAIN MOMEPEYHOTO CCUCHHU S
COOTBETCTBVIOLLETO 3ALIUTHOIO IMPOBOJIHUKA.

14.8.2.4 Ecan BO3HUMKAIOT COMHEHHUS OTHOCUTEIBHO 3(P(PEeKTUBHOCTH JOMOIHUTEIBHOTO BBIPABHUBAHHU
IMOTEHUHAJIOB, HEOOXOAUMO, UYTOOBI ITOJTHOE COMPOTHUBICHUE MEXIY OTHOBPEMEHHO JOIMYCTUMBIMU OTKPBITHI-
MU MPOBOAAINMHA YaCTIMHU U CTOPOHHUMH MPOBOAAIIMMU YACTAMHU YIOBJICTBOPSIIO CIACAYIOILEMY VCIIOBUIO

z7<Y
I,

rne U — npeanonaraeMoe HANpsoKeHUE MPUKOCHOBEHUA (CM. pasnen 8), B;
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[, — paboumi1 TOK 3aLMUTHOIO YCTPOMCTBA, O0CCNCUYMBAIOLIMKN PA3BEAUHEHUE B TCUCHUE BPEMEHM, YKA-
3aHHOrO B Tabauue 7 wiu 8, A.

Eciam nonmomHUTENBbHOE BBIPABHUBAHUE MMOTCHIIMAIOB YCTAHOBJICHO MEXY OTKPBITHIMHA ITPOBOASIIINMH
JaCTSIMHM OOOPYIOBAHUS, KOTOPOE COCAMHEHO C OTACTbHBIMHA UCTOYHHUKAMHY MUTAHUA, YKA3AHHOE BBILIEC YCITO-
BUE JOJDKHO BBITOJIHATHCA OJIA KaXI0r0 UCTOYHUKA MUTAHUSL.

IIpy npuMeHEHUH TJIABKUX MPEAOXPAHUTEICH JOCTATOYHO BBHIMTOJIHEHUA YCIOBUA I19 HOPMHUPOBAHHOTO
HanpskeHus U; 1 119 TOKa, 00€CIEUYNBAIOILETO CPA0ATHIBAHUE TUIABKOTO MPEIOXPAHUTEIIA B IIPEacaax J C.

I'masa I11. SAIIIMTA OT CBEPXTOKA U TOKA KOPOTKOI'O 3AMbBIKAHUA
BBOoaHAag 4acTh

B 3T0M r1aBe M3710XeHBI MUHUMAJIBHBIE TPEOOBAHUSA K 3alllUTe OT CBEPXTOKA B CIAyYae 3alIUMTHI OT
reperpy3ky M 3allUThl OT KOPOTKOTO 3aMBIKAHHUS, IMPH COBMECTHOM 3alllUTe OT MEPErpy3Ku U KOPOTKOTO
3aMBIKAHUA U TIPH COITTACOBAHUHU STHUX 3aILMT ¢ MPOBOJHUKAMM M aNNapaTaMHu.

I'maBa gomomHsieT TpeOOBaHUS, pPEIAMEHTUPOBAHHBIE MEXIYHAPOOIHBIMM CTAHIAPTAMHU CEpPHUH
M3K 364, B yacTH 3a1IMTHI IIPOBOAHUKOB U JIEKTPHUYECKHUX YCTAHOBOK, B LIEISIX 0€30MaCHOCTH YCTAHOBOK U
OOCIIY>KMBAIOLLIETO MEPCOHANA.

15 O0mue TpedoBanus

DaeKTpUUeCcKHe anrnapaTthbl U IIPOBOJHUKHU 10, HANPSKEHUEM JODKHBI OBbITh 3allUIIEHbl OTHUM WIH
HECKOJIbKUMH YCTPOMCTBAMMU 11 aBTOMATHYECKOIO OTK/TIOUYEHU S MUTAHUSA B CIy4ae CBEPXTOKA, BBI3BAHHOTO
neperpy3kon (paszaen 17) wiam KOpoTKHM 3aMbIKaHueM (pasaena 18), KpoMe UCKITIOUEHUI, PEAYCMOTPEHHBIX
STUMU PA3ICTaAMMU.

3aumTa OT Meperpy30K U KOPOTKOTrO 3aMBIKAHUA JOJKHA COOTBETCTBOBATH TPEOOBAHUAM pa3aenaa 19.

16 Buapl 3alIMTHBIX YCTPOMCTB

3alMTHBIC YCTPONCTBA JOIKHBI BBIOUPATHCS, HCXOAS U3 CIICOYIOLICTO.

16.1 YcrpolicTBa, 00ecneynBaomye OJTHOBPEMEHHYIO 3aIIUTY OT TOKOB NEPErpy3KM H TOKOB KOPOTKOIO
3aMbIKAHHS.

DTH 3allIUTHBIC YCTPOUCTBA JOJLKHBI COOTBETCTBOBATHh HANIPSIKEHUIO CETH M OBITh CITOCOOHBIMM OTKITIO-
4YaTh OMNPEACJICHHBIN CBEPXTOK, B T. Y. MPEAINOJIAracMblii TOK KOPOTKOIO 3aMBIKAHUA B MECTE YCTAHOBKU
YCTPOMCTBA.

TakuMH 3aIIMTHBIMH YCTPOMICTBAMU MOTYT OBITh:

- ABTOMAaTHYECKHUE BBIKJIIOYATECIIU,

- HEKOTOPBIC TUIIBI IIPCIOXPAHUTEIICH

- ABTOMAaTHYECKHME BBIKTIOYATEIN, OOBEIUHECHHBIC C IMTPEIOXPAHUTEIAMHU.

I IppMeHEeHUE 3aIUTHOTO YCTPONMCTBA, UMEIOLLIETO PA3PHIBHYIO MOLLIHOCTH MEHBIIEC 3HAUYCHUS TPESIITONA-
racMOr0 TOKA KOPOTKOI'O 3aMBIKAHUYA B MECTE€ YCTAHOBKH, TAKXKE OOIYCKACTCA MPHU COOTBETCTBUH YCTPOMCTBA
TpedoBaHuaIM 18.3a), 1).

[IpuMeudaHue — CommacoBaHUEC XapaKTECPUCTUK NPCIOXPAHUTEICH C TIPOBOAHUKAMY HAXOOWTCS HA CTAIUN
PACCMOTPCHMS.

16.2 YcTpoiicTsa, 00ecneyuBaOne 3alUTY TOJbKO OT TOKOB MEPerpy3Ku

OTHU 3aIIUTHBIC YCTPONCTBA HMEIOT OOBIMHO OOPATHOBPEMEHHYIO 3aLUTHYIO XapaKTEePUCTUKY, U UX
pPa3phIBHAA MOIIIHOCTh HUXKE BEAUYUHBI MTPEATIOIAracMOro TOKa KOPOTKOIO 3aMbIKAHUSL.

16.3 YcrpolicTea, 00ecneynBa0mye 3alUATY TOJLKO OT TOKOB KOPOTKOI0 3aMbIKAHHS

YcTponcTBa YCTAHABIUBAIOT B CJIYYAE, €CIIM 3ALUTA OT NEPEIPy3KU 00CCEUNBACTC IPYTUMH CPEICTBA-
MH WIH OHA HE OTOBOPEHA B HACTOMIIIIEM ITYHKTE.

YcrporcTBa 10DKHBL COOTBETCTBOBATD OIPEACACHHOMY HANIPSDKEHUIO U OBbITH CITIOCOOHBIMH OTKJIIOUUTH
OIPEACTICHHBIN OO0 TOK KOPOTKOIO 3aMBIKAHU, B T. Y. MIPECAIIONAracMbIil TOK KOPOTKOI'O 3aMbIKAHU .

TakvuMu yCTpONCTBAaMU MOTYT OBITh:.

- ABTOMATUYECKHUE BBIKJIIOYATEIU;

- OIIPEICIICHHBIC TUTIBI IPECIOXPAHUTEIICH.
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17 ABTOMaTHYECKOE OTK/IIOYEHHE — 3AIIHTA OT CBEPXTOKA H3-3a NeperpysKu

17.1 YcaoBuss npuMeHeHHs

a) I1poBOAHUKM MOJ, HANIPSKECHUEM

3alIUTHBIC YCTPOMCTBA JOJKHBI BBIOMPATHCS TAKUM O0pa3oM, YTOOBI JIIOOOH TOK MEPErPy3KU B IMTPOBO/I -
HHUKAX OTKIKYAICI 10 TOrO, KAK OH BBI3OBET IMOBBILICHUE TEMIIEPATYPHI, HEAOMYCTUMOE I U30JIALIUH,
COCIMHEHUH, 3AKMMOB WIH OKPYXAIOILIEH CPEIBI ITPOBOJIHUKOB.

N cknoueHUs U3 3TOro TpeOOBaHUA JAHBI B MOANIYHKTE b).

b) BaekTpoanmaparsl

JIr0OBIE meKTpoanmaparsl, KOTOPbIC MOTYT BBEI3BATH CBEPXTOK MPH MEPErPy3Ke, JOIKHBI ObITh O0ECIIE-
YEHBbI 3AIUUTHBIMU YCTPOMCTBAMHU OT MEPEIPY30K A1 aBTOMATHYECCKOTO OTKIIOUYCHHUA UX IMMUTAHUSIL.

PekoMeHayeTCd, 9YTOOBI 3alMTHEIC YCTPOMCTBA OT MEPEIPY30K HE YCTAHABIUBAIUCH B LICIAX MPOBOIHH -
KOB, IIUTAIOLLHUX DJICKTPOAIIIAPATHI, KOTOPBIE IIPU HEMPEIHAMEPEHHOM OTKJIIOYEHUH ITUTAHUA MOTYT BBI3BATH
OIMACHOCTD I IMEPCOHANA, a TAKXKE MEXAaHUYECCKOIO WIH SJICKTPHYECCKOro O00OpyaI0BaHMA. 1akue ciydyan MOryT
BKJIIOYATH B CE0S CIACAVIOLME CAYy4au, HO HE OITPaHUYUBATHCA UMU:

- LIEMH BO30YXIECHUA IJI9 ABUTATEJICU MOCTOAHHOIO U MEPEMEHHOIO (CHHXPOHHBIX) TOKA,;

- LICTIU NMUTAHUSA MMOIBEMHBIX MATHUTOB;

- BTOPHUYHBIC LICNTH TPAHCHOPMATOPOB TOKA;

- IPOTUBOMOXAPHBIEC HACOCHI M ONMPEACICHHBIE YCTAHOBKH BOAOOTIMBHBIX (APEHAXHBIX) HACOCOB;

- MOTbEMHHUKMU;

- CIICLUAJIBHEBIC THAPABIUYECKHUE HACOCHI,

- IJIABHBIE IMPUBOIBI SKCKABATOPA;

- HEKOTOPBIC KOHBENEPHI,

- HEKOTOPBIEC LICITU TOPMOKECHUY;

- CUCTEMBI ABAPHUMHOTO OCBEIIICHUA U CUTHAJIM3A1IUH.

B HEKOTOPBIX BeKTpoaAnnapaTax nmpakTH4eCKu HEBO3MOXHO YCTAHOBUTD YCTPOMCTBO 3AILMTHI OT IEPE-
IPY30K. BTO KACACTCA ABUTaTeJICH ¢ MEPUOIUYECKON WIH HMKINYESCKOM HATPYy3KOM.

3amuTa OT neperpy30K MOXeT OBITh OCYIIECTBICHA MOCPEICTBOM OTPAHUUYCHUS CBEPXTOKA IO 0e301ac-
HOT'O 3HAUYCHUS U MPOAOIKUTSIBHOCTH, HAIIPUMED 34 CUET OCOOECHHOCTEN MPOCKTUPOBAHUAL.

C) DNEKTPUUECCKHUE aNImapaThl U MPOBOJHHUKHU OO, HANMPSKEHUEM

Pa3perniaercsa HCIoab30BaHUE SIHHOTO 3ALIUTHOIO YCTPOMCTBA OT MEPETrPY3KHU LI ABYX SJICKTPHUYCCKHUX
arnaparoB MU CBI3aHHBIX ¢ HUMH MPOBOJHUKOB 1LICTIH.

17.2 I1apamerpsl 3aIIATHLIX YCTPOHCTB H NPOBOJJHUKOB

a) HOMUHAQJIBHEIN TOK 3aIIIMTHOTO YCTPOMCTBA

HoMuHanbHBIN TOK (/,) 3aMTHOIO YCTPOMCTBA HE JOJIKEH MPEBBLIIATH TOKOHECYILYIO CITIOCOOHOCTD
IMPOBOAHUKOB. B ciyyae, eCiu yCTPOMCTBO PETYIUPYEMOE, HOMUHAIBHBINA TOK [, IPUHUMAIOT PABHBIM BBIO-
PAHHOMY TOKY YCTaBKH.

b) TpeboBaHMg K aBTOMAaTHYECKHUM BBIKJTIOUYATEIAM JODKHBI COOTBETCTBOBATH JCHUCTBYIOLIUM CTAHIAP-
TaM.

¢) TpedoBaHMA NI MPEAOXPAHUTEICH TOIKHBI COOTBETCTBOBATH ACVMCTBYIOLUM CTAaHIAPTAM.

d) TpeboBaHua K yCTpOMCTBAM, MPUBOOAUMbBIM B JICMCTBUE TCPMHUYECKH, TOJIKHBI COOTBETCTBOBATH
NEVICTBYIOILIUM CTAHOAPTAM.

¢) 3almmTa napauieIbHO COEAMHEHHBIX TPOBOIHHUKOB.

Ecan HECKONMBKO MPOBOAHUKOB COSIUHEHBI MAPAIICIIBHO, UTOOBI O0ECIIEYUTh MUTAHUE OTHOM YACTH
JIEKTPOOOOPYIOBAHUS, U 3ALLUILCHBI OJHUM U TEM K€ 3aLLUTHBIM YCTPONCTBOM, TOK JOJIKEH OpaThCd KaK
CYMMa JOMYCTUMBIX TOKOB B KAXXJIOM M3 3TUX IPOBOIHUKOB.

DTO YCIOBUE MPUMEHUMO TOJBKO, €CJIHU MMPOBOJHUKHN UMEIOT OJUHAKOBBIC JIEKTPUIECKHUE XapaKTEePHC-
THKH (MaTepHaJl MPOBOOHUKA, METOO YCTAHOBKH, JJIMHY, IUIOLIAAL MOMEPEYHOIO CECUYCHUA) U HE UMEIOT
HHUKAKHX OTBETBJICHUMN I10O X0y IMPOXOXICHUA TOKA.

DTO TpeOOBAHHE HE UCKITIOUACT MPUMEHEHUS KOJbLEBBIX LICTICH.

17.3 Pa3Melnenue 3alMTHBLIX YCTPOMCTB OT Neperpy3Ku

a) DACKTPHUUCCKHUE allapaThl U MPOBOAHHUKH MO, HAMTPSIKEHUEM

JI1000€ YyCTPOMCTBO OT NEPErpy3KH B COOTBETCTBUM ¢ 17.1 ¢), mpeaHa3sHAYEHHOE 14 3allUThI SJICKTPH -
YEeCKHX almnaparoB, a TAKIKE 3allUTHI MPUCOSCIUHEHHBIX K HUM IIPOBOJHUKOB LIETIH, JODKHO YCTAHABIMBATH-
C4, KaK YKA3aHO B MOIIIYHKTE B) HACTOAIIETO MYHKTA.
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b) I1poBogHMKHM MO, HANMPAXKEHUEM

YCTpOoMCTBO 3a1LUTHI OT MEPErPY3KHU JOJDKHO OBITH YCTAHOBJICHO B TAKOM MECTE SICKTPUUECKOMN YCTA-
HOBKH, B KOTOPOM IOITYCTUMAaA TOKOHECYILAA CITOCOOHOCTh YMEHBIIACTCA BCACACTBUE YMEHBIICHUS TUTOIIAIU
MMOIMEPEYHOIO CEYCHUS MPOBOAHUKA WM BUOA MATEPHAIA MPOBOJHUKA, THUIIA U30JIILIUN, METOJ0OB YCTAHOBKH,
KPOME CJCOYIOLIETO:

1) B ycaoBugx o 17.1b);

11) e 3alUTHOE YCTPOVICTBO OT NMEPETPY3KM I IMPOBOAHUKA € OOJIBIIEN TOKOHECYLIEHN CITOCOOHOCTHIO
HAOCKHO 3ALMILACT IMPOBOAHUK ¢ MEHBIIEH TOKOHECYILEN CITIOCOOHOCTBHIO.

C Ipyrom CTOpOHBI, YCTPOMCTBO 3aLIUTHI OT MEPErpy3KU MOXET ObITh YCTAHOBJIEHO B JTI000N TOUKE IO
BCEH JJIMHE 3aLIMUILACMOrO IMPOBOJHUKA IMPHU YCIOBUHU, YTO YACTh MPOBOJHUKA IMOCAEC TOYKH, B KOTOPOM
N3MECHSICTCH IMOIEPCUYHOE CCUCHUE, MATEPHUAJ MPOBOOHUKA, THUII, U30JAIINI, KOHCTPYKLHUA, METO U MECTO
YCTAHOBKH YIOBJIETBOPAIOT OTHOMY M3 CIACAVIOIINX YCIIOBUM.

1i1) MPOBOIHHUK 3aIIMILACTCI OT KOPOTKOTO 3aMBIKAHHUSA B COOTBETCTBHUU C PA3AciIOM 18 M HET OTBETBIIE-
HUWN LIETIEH IO BCEMY IMTPOBOIHUKY,

1V) IJIMHA YaCTHU MPOBOJHHUKA HE NJO/DKHA MPEBBILATH 3 M, M IO €ro JJHHE HE JOJDKHO OBITH OTBETBJIC-
HHUI, a IPOBOIHUK KOHCTPYUPYETCHA TAKUM OOpPa30M, YTOOBI:

- CB€CTU K MUHUMYMY OIIACHOCTH BO3ZHUKHOBEHUS MEPEIPY3KU MPOBOIHHUKA B PE3YJILTATE MOBPEIKIC-
HWA,

- OH HE HAXOJOWICH BOJIM3H JIIOOBIX BOCIUIAMEHSIOIMXCA MATEPHUAIOB U HE TIPEACTABALICT OMTACHOCTH 115
OOCIYKUBAIOLLIETO TIEPCOHAJIA.

18 ABTOMaTHYECKO€E OTKJIOYEHHE — 3AIUTA OT KOPOTKOI0 3aMbIKAHHA

18.1 YcaoBus npumMeHeHus

3alIUTHOE YCTPOMCTBO JOIKHO O0ECIEUMBATh OTKIIIOUECHHUE TOKA, KOTOPBIN BO3ZHHUK B PE3YJIBTATE KO-
POTKOTrO 3aMBIKAHHUA JIMOO B IMPOBOJIHUKAX, JTHOO B DJICKTPUUCCKHUX ANIAPATAX, KOTOPHIC MMUTAKTCA OT DTOM
CHUCTEMBI IIPOBOIHUKOB, OO TOrO, KAK 3TOT TOK BBIZOBET 3(P(MPEKT OMACHBIX TCPMUUYECCKHX U MEXAaHUYECCKHUX
BO3ICVCTBUM, BOSHUKAIOIINX B ITPOBOIHUKAX, COCAUHEHHUAX WIH SJCKTPUUYSCKHUX armapaTax.

18.2 Onpenenenne npeanojaraeMbix TOKOB KOPOTKOIO 3aMbIKAHMS

TOKM KOPOTKOr0O 3aMBIKAHUA MOI'YT OBITH ONPEACIICHBI:

- COOTBETCTBYIOILUM PACUCTHBIM METOOOM;

- TIOCPEACTBOM AHAJIN3A MOACIH CETH;

- UI3MEPECHUSIMHU B YCTAHOBKE.

[IpuMeugyaHune— EcCIM 3aIUMTHOC YCTPOMCTBO YCTAHOBJICHO B TOUYKE IMOTPEOUTEA SJACKTPOSIHEPIWH,
CBCICHMS O IPEIINOJAaracMOM TOKE KOPOTKOTO 3aMbIKAHUS B 3TOM TOUKE MOTYT OBITh ITIOJYYCHDBI OT PACHPCICANTCIIS
VJIM TTOAYYATCIS SHCPIHUM.

18.3 TpeOoBanus K 3amMTe OT KOPOTKOI0 3aMbIKAHMS

a) XapaKTEePUCTUKHU YCTPOMCTB, 3aLIUIIAIOIINX OT KOPOTKOIO 3aMBIKAHUS

Kaxnoe 3aimTHOE YCTPONCTBO JO/DKHO YIOBACTBOPATH CACAYIOIINM YCIOBUAM:

1) IPU OTKJIIOYCHHUUN WU MPEPHIBAHUU TOKA HYKHO YUUTHIBATH HAMPSKEHHUE CUCTEMBI U TMIPEAIIONArac-
MBI TOK KOPOTKOTI'O 3aMBIKAHUA B MECTE YCTAHOBKH.

JomnyckaeTca Oonee HU3KAA pPa3pbIBHASA MOIIHOCTB, €CJIHU APYroe€ 3alUTHOE YCTPOMCTBO, UMCEIOLICE
HEOOXOAUMYIO PA3PHIBHYIO MOIIIHOCTh, VCTAHOBJIEHO CO CTOPOHBI ITUTAHUY, B 3TOM CJIYUYAEC XapPAKTCPUCTHKU
YCTPOMCTB JOJIKHBI OBITH COIJIACOBAHBI TAKUM O0OPa30M, YTOOBI SHEPIUA, BHIACTAIOIIANACI HA YCTPOMCTBE CO
CTOPOHBI MUTAHUA, HE MPEBBILIAIA TY, KOTOPYIO MOIJIU OBl BBIACPXKATh 0€3 MOBPEXKICHUS YCTPOMCTBA HA
CTOPOHE HATPY3KU U MMPOBOIHUKH, 3AIMUILACMBIC STUMHU YCTPONCTBAMU;

1) BC€ TOKH, BBI3BAHHBIC KOPOTKHUM 3aMBIKAHUEM, BOSHUKILIUM B JIO00M TOUKE LICTIH, OJOKHBI OBITH
OTKJIIOUECHBI B TCUCHHUE BPEMEHM, HE MPEBHILIAIOIIEM JOIMYCTUMOE (CM. MOAMYHKT b), ii).

b) Temneparypa nmpoOBOIHUKOB

1) CormacHO TpeOoBaHUIM CTaHAAPTOB (1Y) Ha MaTepHaa U30JALUH MMPOBOIHUKOB TEMIIEPATYpPa, BO3-
HUKAIOLIAS B Pe3yJIbTaTe MPOTEKAHUSA TOKA KOPOTKOIO 3aMBIKAHUS MPOLOKUTEIBHOCTBHIO OT (0,2 10 5 c,
IOJDKHA OBITH HE DoJee:

160 °C — p1g nOIMBUHWIXJIOPUAA;

200 "C — g pe3uHBI O0LIEro HA3HAYCHUA (HATypaJibHAA pe3UHA WIH OyTagueH-CTUPOJAbHBIN KAY4yK,
TKAHU U OyMaruv, MpONUTAHHBIC JTAKOM;
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220 "C — s OyTHIIOBOM PE3UHBI;

250 °C — 11 noMURTWIEHA C MOMEPEUYHBIMU CBA3IMM MEKIY LIEMSIMHU U STWISHIIPOMWICHOBOMN pe3UHBI.

I1pu BBIOOPE HAKOHEYHHUKOB MPOBOJHHUKOB, IIPUITAAHHBIX MATKUM WIH TBEPAbIM ITIPUITOEM, CBAPEHHBIX
WJIN COCIUHEHHbBIX MEXaHUYECCKHUM O0XKATHEM, CACAYET YUUTHIBATH BIUAHHUE TEMIIEPATYPbl HA COCTOSHUE KOH-
TAKTHBIX COCAUMHEHUH MPH TOKAX KOPOTKOTO 3aMbIKaHU. 1aK, HAampuUMep, HEKOTOPHIE MPUIION Pa3MIT4aloTCs
npu Temmeparype Huxe 180 °C 1 TepsaioT MeEXaHUYECKYIO MPOYHOCT.

i1) [Ipm annabaTHyeCcKOM HArpeBaHUHM U UCXOO U3 HAMOO0JE€€ BBICOKOM TOMYCTUMOM TEMIIEPATYPHI MPHU
HOPMAJIBHOM PEXHUME paOOTHI BpeMs, HEOOXOAUMOE IS MOJIYUYSHUS NMPEACIbHON TEMIIEPATYPhl MO, IEHCTBH -
€M TOKA KOPOTKOI'O 3aMBIKAHUA, MOXET OBITh MIPUOIMKCHHO OMPEACIACHO MO (popMmyIie

Ji=k4,

roc + — BpEMA, C,;
A — MJIOLALE MONEPEYHOTO CEYEHUS, MMZ;
I — pencTByIOLIce 3HAYCHHUE TOKA KOPOTKOTO 3aMBIKAHHA, IMTPOTEKAKLIECTO YEPE3 IUIOLIAAB IMTOMEPEYHOTO
CEUCHMSA, ONMPEACAICMOE KAK CPESIHEKBAAPATUYHOE 3HAYCHUE, A;
k =115 — gy MeaHBIX NIPOBOIHUKOB C U30JISILIUEH U3 MMOJIUBUHWIXJIOPUIA;
k =135 — 119 MeTHBIX MPOBOAHUKOB, U30OJUPOBAHHBIX JIOOBIM MATCPHUATIOM, MEPECUUCTCHHBIM B IO -
NMyHKTax b), 1), HCKI0Yad MOJUBUHWIXJIOPU/I,

18.4 MonTaX yCTPOHCTB 3aIIHTHI OT KOPOTKOI0 3aMbIKAHMS

a) YCTPOMCTBO 3allUTHI OT KOPOTKOI'O 3aMBIKAHHUA JOIKHO OBITh YCTAHOBJCHO B MECTE, I1€¢ YMCHBIIIC -
HUE TUIOIIAAN MOMEPEYHOr0O CEYSHUS MPOBOIHUKA WIHM KaKUe-JIN0O0 JPYTrue U3MEHEHUS BbI3bIBAIOT KOPPEKTH -
POBKY XapaKTEePHUCTHK, COITIaCHO TpeOoBaHMAM 18.3a), KpoMe NMPeayCMOTPEHHBIX B MMOAIIYHKTE b).

b) YcrporicTBa 3a1IUTHI OT KOPOTKOTO 3aMBIKAHHUS MOTYT HE YCTAHABJAMBATHECSA B TAKOM MECTE, €C/IH
OIHOBPEMEHHO BBINIOJHAIOTCA CICAYIOLIMNE YCIIOBU A

1) 3aLLUTHOE YCTPOMCTBO HA CTOPOHE MUTAHUA B MECTE, 1€ BOSHUKAIT U3MECHCHUA, JOKHO UMETh
TaKyI0 pad04yIO XapaKTePUCTHUKY, KOTOPAA MO3BOJSACT 3alUIIATH IIPOBOAHUK IO BCEH UTHHE, PACIIOIOKEH -
HOM HA CTOPOHE HArpy3KH, OT KOPOTKOIO 3aMBIKAHUA B COOTBETCTBHM € TpeOOBaHUIMHU 18.3b), i1);

11) IJIMHA TIPOBOAHUKA C IJIOLIAABIO MOMEPEYHOrO CEYECHUA S5, MOAKIIOUYEHHOIO K HATPY3KE, C U3ME-
HEHHUEM MOIMEPESYHOIO CCYSHU S HE TO/DKHA MPEBBIIATH 3HAYCHUA, YCTAHOBJICHHOTIO JTUATPAMMOM, U300PAKEH -
HOM Ha pUCYHKeE 15.

C) YCTpOMCTBA 3aLIUTHI OT KOPOTKOTO 3AMBIKAHUS MOTYT HE YCTAHABIUBATHCH:

- TIPHU UCIIOJABb30BAHUH IMTPOBOJHUKOB, JJINHA KOTOPBIX HE MIPEBBIIIACT 3 M, YCTOMYUBBIX K KOPOTKOMY
3aMBIKAHUIO;

- B KOHKPETHBIX U3MEPHUTECIbHBIX LCIISIX;

- B LIENIX, KOTOPBHIE B CJIYy4ae HEMPEABUIACHHOIO OTKIKUYECHUI MUTAHUYA, MOIYT BBI3BATH ONMACHOCTD
noBpexaeHud (cMm. 17.1b).

M 7, L1(S;1)

C

MB = [ — MakcuMaJIbHas IJIMHA NPOBOJHHMKA ¢ IUIOWIAABI) IMOIIEPEUYHOTO CEUYCHMS .5y, 3ALIUIICHHOTO OT
KOPOTKOT'O 3aMbIKAHUS 3alllMTHBIM YCTPOMCTBOM, VCTAHOBJICHHBIM B TOUKE M

M(C = [, — MakcuManbHad NJIVMHA ITPOBOIHHUKA C IUIOWIAABI) TIOMNECPEUYHOTO CEUYCHUS Sy, 3AIIUIICHHOIO OT
KOPOTKOT'O 3aMbIKAHUWS 3allMTHBIM YCTPOMCTBOM, YCTAHOBJICHHBIM B TOYKE M.

MakcuManbHas IJIMHA ITPOBOJHYKA TUIOMIAIBIO TTOIICPEUYHOIO CEYCHUS Sy, 3AIMUIIEHHOIO OT KOPOTKOIO 3aMbl-
KaHUs YCTPOMCTBOM, YCTAHOBJICHHBIM B TOUYKe M, mpeactapicHa mnmpsamou OV,

[IpuyMevanue — AamHe Ly v Ly, 1ODKHBI OBITH ONPEACACHBI COOTBETCTBYIOIINMU CPEACTBAMU C YUICTOM
HANPAXCHUA CUCTEMbI, CONIPOTHURICHNS HMCTOYHMKA, IapaMeTpOB MPOBOJHMKA M 3allMTHOIO YCTPOMCTBA.

PucyHok 15 — /lmarpamMma onpeaciacHusd MAJIWHbI IIPOBOJHUKA HA CTOPOHE HAIPY3KHU B PE3VILTATEC YMEHBIICHUWS
IUTOIIAAN €TO IIONEPEYHOrO CEUYCHU
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19 CornacoBanue 3aIIMTBI OT MEPerpy3Kv H KOPOTKOro 3aMbIKaHHA

19.1 3ammuTa nocpeacTBOM OJHOIO YCTPOMCTBA

Ecnu 3ammTHOE YCTPONMCTBO OT NEPErPy3KH B COOTBETCTBUM C TpeOOBAaHUAMHU 17.2 UMeeT pa3pbIBHYIO
MOIITHOCTH OTKJIIOUEHUS, PABHYIO WJIH OOJIBIIYIO PA3PBIBHOM MOIIMHOCTH MPEAINOIAaracMoro TOKa KOpOTKOIo
3aMBIKAHHUS B MECTE €r0 YCTAHOBKH, TO OHA TAKXKE 3alUILIACT MPOBOJHUK HA CTOPOHE HATPY3KHU B DTOM TOUKE
OT KOPOTKOTO 3aMbIKaHHU. JlJaHHOE yCTPOMCTBO YCTAHABJIMBAIOT, KAK YKa3aHO B 17.3a) u 18.4a).

19.2 3ammTa oTACIbHBIMM YCTPOMCTBAMM

TpebGoBanua pazgenoB 17 u 18 mpUMEeHAIOT COOTBETCTBEHHO K YCTPOMCTBAM 3allUTHI OT MEPErPY3KU U
KOPOTKOTI'O 3aMbIKAHU4.

XAPaKTEPUCTUKHU YCTPOMCTB JO/IKHBI OBITh COIJIACOBAHBI TAK, YTOOBI SHEPTHUS TOKA KOPOTKOTO 3aMbIKAa-
HHUA, KOTOPAsd MPOXOAUT Yepe3 YCTPOMCTBO 3alUTHI OT KOPOTKOIO 3aMbIKAHUA, HE MPEBBIIIAIA 3HAUYCHHUE,
KOTOPOE MOXKET BBIACPXKATH 0€3 MOBPEKICHHUN YCTPOMCTBO 3ALIUTHI OT MEPETPY3KHU.

20 Orpannyenne CBEepXTOKAa MOCPEACTBOM H3MEHEHHS XAPAKTEPHCTHK NMHUTAHUS HIIH
HATPY3KH

20.1 Orpanmuenne myTeM BbIOOPA THNA HATPY3KH

IIpoBOOAHUKHM, MUTAIOLIHUE TOJBKO MOCTOAHHO MPUCOCAUHEHHBIC aNNapaThl, JOKHBI OBITh 3aLIUILICHBI
OT TOKA MEPETrPy3KM, €CJIN armapaThl HE MOTPEO/IIOT TOK, MPEBBILAIOIINN TOKOHECYILYIO MOIITHOCTD ITPOBO/I -
HHUKOB U €CJIH BBITOAHAETCA TpeboBaHue 17.3b), 1).

20.2 Orpanmyenne myTeM BoIOOPA THNA HCTOYHHKA

3almTa OT TOKA MEPErPY3KH U KOPOTKOTO 3aMBIKAHHUI O0CCIICUMBACTC B CJIy4yae, €CJIHU IMMPOBOTHUKH
MUTAIOTCA OT UICTOYHHMKA, JAIOLIECTO TOK, HE MPEBBIIAIOIINI TOKOHECYIIYIO MOITHOCTDh MPOBOJHUKOB (HAIIPH-
MEP, HEKOTOPBIE TUITHI 3BOHKOBBIX TPAHC(POPMATOPOB, CBAPOYHBIX TPAHC(POPMATOPOB, TEPMOIICKTPHUICCKHUX
T€HEPATOPHbBIX YCTAHOBOK ).

Tnasa IV. BBIBOP 3AIIMUTHBIX YCTPOMCTB U 3AIMUTHBIX CUCTEM

BBoaHag 4acrthb

B HacTosmey mmase nmpuBeacHBI (DAKTOPBI, KOTOPBIEC CIICAYET VUUTBIBATH MPHU BBIOOPE 3aIIUTHBIX YCT-
POMICTB U CUCTEM 3ALLHUTHI B COOTBETCTBHHU C TPCOOBAHUAMU, MPECIABABIICMBIMHU K YCTAHOBKAM ITEPEMEHHOIO
TOKa (CM. raBy 11) m yctaHOBKaM nmepeMeHHOTO M MOCTOAHHOTO TOKa (CM. masy 111).

B rnaBe coaepxarcd KpUTEeprUH, KOTOPBIM JOJDKHBI YIOBJICTBOPATH YCTPONMCTBA 3A1LLMUTHI:

a) OT TOKOB KOPOTKOI0O 3aMbIKAHHUS HA MPOBOIAX U O0OPYIOBAHUH;

b) OT neperpy3ku Ha MpPoOBOAAX U OOOPYIOBAHUM;

C) OT KOCBEHHOI'O IMPHUKOCHOBEHUA
U NPUBECICHBI IPUMEPHI YCTPOUCTB U (MJIN) MEP, KOTOPHIE CICAYET MCIONABb30BATh IJI1 O0CCIMCUCHHUA STHX
3aiuT. [IpuBeneHBI TaKKe MPEeAMMCaHuA, KACAIOIIHUECd XapaKTEPUCTUK HEKOTOPBIX YCTPONCTB 3aILIUTHL.

21 OcHoBHBIE TpeOOBaHHUA

21.1 I1naBkue BCTABKH

PexoMeHayeTcd nmpeaycMaTpuBaTh CPeacTBa MACHTU(PUKALIMU CMEHHBIX 3JIEMEHTOB, YTOOBI MOXKHO OBLIO
3aMEHUTDH UX DJIEMEHTAMH, UMECIOLLIUMHU TO XK€ CaMO€ HOMHUHAJIBHOE HAMIPSDKEHUE U SKBUBAJICHTHBIC aMIIEPCE-
KYHIHBIC XapaKTCPUCTHUKMU.

KoHCTpyKIIMEN NpeaoXpaHUTENEH ¢ TNIABKUMHU BCTABKAMM, YCTAHOBJICHHBIX B pa00OYMX 30HAX, JO/IKHA
OBITh UCKJIIOUEHA BO3MOXHOCTD CIIVUaMHON 3aMEHBI OTHOIO CMEHHOIO 3JIEMEHTA HA APYrou ¢ 00j1ee BBICOKUM
HOMWHAJIBHBIM TOKOM.

[InaBkue npenoxpanuTtenau mid uene HanpsokeHueM 10 1000 B, koTopeie yecTaHABIMBAIOT B padOUYHX
30HAX, JOJDKHBI UMETh TAKYIO KOHCTPYKLHIO, UYTOOBI TVIABKAS BCTABKA MOIJIA 3aMEHITHCS MPH HAXOIAILIEMCA
101, HAMIPSDKEHUEM AepXKaTene MPEeaoXpPaHUTENd ¢ HCKIIIOYEHHUEM BO3MOXHOCTHU MOPAKEHUA SJICKTPHUYCCKUM
TOKOM.
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21.2 ABTOMAaTHYECKHE BBLIKJIIOYATE M
ABTOMAaTHUYECKHE BBIKJIIOUATECIU U CBI3aHHBIC ¢ HUMH H3MEPHUTCIbHBIC VCTPOMCTBA OOJIKHBI HMETH

CPEICTBA 3a0aHUA BBIOPAHHOM YCTABKH WU KATHOPOBKMU.

Brixmiouarenu ¢ 3imeMeHTAMU 3alUTHI, UCIIOJIb3YEMbIC B PA00YMX 30HAX, JOJIKHBI pa3padaThIBATHCA U
YCTAHABJIMBATHCA TAK, YTOOBI HEAb34 ObLIO H3MEHUTH YCTABKY H KAITUOPOBKY 0€3 UCITOJB30BAHUS KJTH0YA WIH
CIICLIHAJIBHOIO MHCTPYMCHTA.

21.3 Padoune xapakTepucTHKH

Ecim 0ojHOBpEMEHHO MCIOAB3YIOT U3MEPHTEIBHBIC M OTKJIIOYAIONINE YCTPOMCTBA, CACAYET YUUTHIBATD
KOMOMHHUPOBAHUE XapaAKTEPUCTHUK BCEX YCTPOMCTB, HAIIPUMEDP O0ILIee BpeMs UX CpadaThIBAHUAL.

22 IIpounenypa BbiOOpa

22.1 Bui0op cucremM 3ammThl

Ha pucynke 16 moka3aHa mpoueaypa BbIOOpa yCTpPONCTBA WM OJIOKA YCTPOMCTB M (MJIM) MPOLIEAYP
U3MEPECHUN, HEOOXOOUMBIX IS O0OCCIIEYCHUS 3aIUTHI, MPEeANMUCAHHOM I KaXIO0ro DJIEMEHTA CXeMBbI WU
YCTAHOBKHM. 114 321U THI HECKOJBKHUX CXEM MOXKHO MCITOJB30BATHh OJHO YCTPONCTBO, €CIH OHO COOTBETCTBYET
TpeOOBAHUAM KAKIOU U3 HUX.

22.2 BoiOOp yCTPOMCTB 3aIUTHI OT KOPOTKMX 3aMbIKAHMH

I1pu BEIOOpPE IIABKUX BCTABOK M BBIKJIIOUATEJICH C SJIEMEHTAMM 3ALLUTHI, 4 TAKKE BCIIOMOTATEeAbHBIX
YCTPOMCTB CIIEAYET YUUTHIBATH, UTO:

a) UX XapaKTePUCTUKH JO/DKHBI OTBEUYaTh TPEOOBAHUAM pa3acna 18;

b) OHM JOKHBI OTKIIIOYATD 3alIMIIACMYIO CXEMY 3a BpEeMsI, HE MPEBHILIAIONICe YKA3aHHOE B 18.3 m1a
OXKUIAEMOTO MUHUMAJIBHOIO KOPOTKOTO 3aMBIKAHUA.

[IppuMevaHnunue — OxmmacMbli MUHUMAJIbHBIM TOK KOPOTKOTO 3aMbIKAHUS PABCH TOKY KOPOTKOTO 3aMbl-
KaHUA B TOUKE, HAMOOJBIIEC YIAJCHHON OT YCTPOMCTBA 3ALLUTHI.

22.3 Bei0oOp yCcTpONCTBA 3aIIMTHI OT MEPErPYy30K

22.3.1 CorymacoBaHue O0OPYAOBAHUSA U YCTPOMCTB 3a1UUTHI

XapaKTepUCTHKH YCTPOMCTBA 3aLLUTHI TOKHBI BBIOUPATHCSA B 3aBUCUMOCTH OT MOLTHOCTH IMTUTAEMOTO
000PpYIOBAaHUS U TAKUX €I0 MePErpy30YHbIX XapaKTepUCTHUK, KaK LIUKIIMUYEeCcKasd HArpy3Ka U MycK (0OCOOEHHO
€CJIU IIYCK YaCTO MOBTOPSICTCS WIH COMPOBOXIACTCSA OOJIBIIMMH HATPY3KaMU ).

22.3.2 CornacoBaHHe MPOBOAOB U YCTPOMCTB 3alIUTHI B HU3KOBOJBTHBIX YCTAHOBKAX

Pabouag xapakTepuCTHKa YCTPOIMCTBA 3AMIUTHI ITHHOMIPOBOLA OT MEPETPY30K JTOJDKHA VIOBIAECTBOPATH
YCJIOBUSIM:

a) Ibglnglz!

b) [,<1451,,
rae /, — HOMMHAJIBHBIN TOK YCTPOMCTBA 3AIUTHI, A;
I, — pabouuii TOK CXeMBbl, A;
1, — DOIMyCTUMBII TOK IIPOBOIOB, A.

IIlpumMeuvaHnHue— JAagd peryupyeMbIX 3alIUTHBIX VCTPOUCTB HOMUHAJIBHBIN TOK SIBISCTCSH BBIOPAHHOM
HOMHWHAJIBHON YCTAaBKOM TOKA,

I, — TOK, 00ecneynBaIIMN YPPESKTUBHYIO PA0OTY YCTPOMCTBA 3ALIUTHI, HA MPAKTUKE [, paBEH:

- paboueMy TOKY 3a HOPMHUPYEMOE BpeMS IJI1 ABTOMATHUYCCKHUX BBIKJTIOYATEIICH

- TOKY IUIABJICHHUS 32 HOPMHPYEMOE BpeMS IS MPESAOXPAaHUTEICH ¢ IUTABKUMHM BCTaBKaMH TUma gl™*;
0,9 ToKa IWaBIeHU 3a YCIIOBHOE BpeMs I MMPEIOXPAaHUTENECH € IUIAaBKOM BCTaBKOM TUna gll™*.

I IlpuyMedyaHun 4

1 KospduumeHT (1,9 yAUTBIBACT BIAMSHUEC PA3/IMUMS B YCIOBUSIX UCIIBITAHUA MEXIY IUTABKUMHY BCTAaBKAMU gl m
gll, Tak KaKk BCTaBKM gll MCIBITHIBAIOT HA MCIIBITATCIbHOM CTCHAEC OOILICIIPHUHIATOrO 00pasiia ¢ JYYIINMH YCIOBUSIMU
OXJIAKICHWYSI.

2 3amuTa, OTOBOPEHHAS B 3TOM IYHKTE, HE O0CCIICUMBACT B HEKOTOPBIX CIAVYaAsIX IOJHVIO 3AlIUTY, HAIIPUMED
OT ITPOAOJIKUTEILHOIO CBEPXTOKA MEHBIIIETO, YeM [ M HE BCETIa SKOHOMMUUYECKY BBITOAHA. 1103TOMY py MpOEKTUPO-
BaHUU IIPEAIIOIATAIOT, UTO CAA0BIC MEPETPY3KU OOJBUION ITPOLODKUTEABHOCTH ITPOUCXOIIT HE YaCTO.

* CM. MEXIYHApOIHBIE cTaHAAPTHI cepr MBOK 269.
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HAYAJIO BbIBOPA

BoibpaTh YCTPONCTBO (a) 3alyUThI OT KOPOTKAX 3aMbIKAHWIA

Kputepuu: pasaen 18 v nyHkT 2.22
YCTPOWUCTBA. NNasKkue BCTABKW, pasbeAnHUTeNn ¢ COOTBET-

CTBYIOWWMU YCTPONCTBAMW 3ALLNTD
[MTpumevyaHune — B oTaeNbHBIX CNyYasx 3awjuta oT
KOPOTKMX 3aMbiKaHuit HeobasaTtenbHa (cm. 184 b, 184 ¢

u 20.2)

MposepuTb, obecnhednBaeT N yCTPOUCTBO (a) 3aLnTbt OT
KOPOTKOro 3aMbiKaHWA TaloKe 3awWwuTy OT NeEperpysok
Kpnrepun. nyHkTel 17.2, 22.3

[fpuMmevyaHune — B oTaenbHbIX cnyvyasx sawura oT
neperpyakun HeobssartenbHa (cMm. 17.1 b)

AA HET

BoibpaTb gononHuTenbHoe (Hbie) YCTPOUCTBO (a) 3atyuTbi

OT neperpys3ok
Kputepuu: nyHkTol 17.2, 17.3 n 22.3

YCTPOUCTBAYCTPOUCTBA 3aLlUTbl OT TOKa Neperpyskm,
HanpuMep, TenNoBbIE

BuibpaTh Apyrue ycrponcraa
UNK ycTaBKy (K1)

MposepuTb, BbiNONHEHbL! NKU TpeboBaHUA 3aWUTbl OT KOCBEH-
HOro NPUKOCHOBEHUA
Kputepuu: cMm. Tabnuuy 13

AA HET

BbibpaTts gononHutenbHoe (Hbie) YCTPOKUCTBa (0) 1 (Knu)
Mepbl ANA 3alWUTbl OT KOCBEHHOMo NPUKOCHOBEHUS
Kputepuu: cMm. Tabnuuy 13

Yerpoictea: no 22.4

Buibpatk Apyrue yCTpoucTBa
UNKn ycTaeky (U)

MpoBepuThb, NpeAnUCaHbl NN OTNUMUTENDbHBIE NPU3HAKK 3ALLUTDI
n3 coobpaxeHuin 6e3onacHOCTH

nA . HET

MpoBepuTb, obecnedeHbl MU OTNUYUTENbHBIE NPU3HAKW YCTPOUCTB
3aLUTbl Mexay cobon u Apyrumu yCTpOUCTBaMU ANK 3aLLUTLI
APYrux 3NeMeHTOB CXeMbl N YCTaHOBKM

Kputepuu: no pasgeny 23

AA HET

BoibpaTk gpyrue ycTpoucrea
YHOBHETBOPHET WNKU yCTaBKy (“)

PucyHok 16 — BriOop yCcTpOMCTB 3alIMThI (KPUTEPUHM BLIOOpA, IPUMEPHI MCHOJIb3YEMBbIX YCTPOMCTB
3A1IUTHI)
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22.4 Bpi0op yCTPOMCTBA 3aIMTHI OT KOCBEHHOI0 NPUKOCHOBCHUSA
3alIUTHBIC XapaKTePUCTHUKH YCTPOMCTB 3aIlUTHI OT KOCBEHHOI'O IMPUKOCHOBEHUS JOJLKHBI COOTBETCTBO-
BaThb TpeOOBaHUAM TaO ULl 13, B 3aBUCMMOCTH OT BUIA SHEPIOCUCTEMBI (CM. PUCYHOK 16).

Taonuma 13 — CBogHas TAOANIA KPUTEPUEB 3ALIUTHI OT KOCBEHHOTO IIPUKOCHOBEHMS, 4 TAKXKE MCIIOJIb3YEMBIX
IJIA 5TOTO YCTPOMCTB U MED

Bua »HEeprocUCTEMEI Kputepuii Bo3MOXKHBIE YCTPOMCTBA WKW MEpPHI 3aLlWUTHI
TN Paznen 10 a) llnaBkue mpeaoXpaHUTEIIN.
b) ABTOMaTHYECKHE BBLIKJIIOUATE/IM, CPadATHIBAIOIINE OT CBEPX-
TOKA.

C) ABTOMATHUYECCKME BBIKJIIOUATCIIM, CpadaThIBAIOLIME OT TOKA

HYJICBON IIOCICOOBATCIBHOCTH.
[IpuMevanue — Ilpy 00bCAMHCHNN HYJICBOIO M 3alHNT-
HOTO IIPOBOAHUKOB MCITOJIb30BAHNE ABTOMATUYCCKHX BBIKJIIO-
yaTteacH, cpadaThiBaOIIMX OT TOKA HYJICBOM MOCICIOBATCIIb-
HOCTH, HE Jonyckaercs (em. 10.7).

d) JOmMOMTHUTECABHOC BBIPABHUBAHMC ITOTCHUMAIOB™

1T Pasznen 11 a) llmaBkue mpeaoXpaHUTENN.

b) ABTOMAaTHYCCKME BBIKJIIOUATE/IM, CPAa0AThIBAIOIINE OT CBEPX-
TOKA.

C) ABTOMATHYCCKNEC BBIKJIIOUATC/IM, CpadaTbhIBAIOIINE OT TOKA
HYJICBOW IOCJICIOBATCIbHOCTH.

d) ABTOMaTHMUYECKHME BBIKJIIOUYATEAN, CPA0AThIBAIOIINE OT HAIIPS-
KEHUS TTOBPEXICHUA st cucteM 10 1000 B Bxiou.

¢) JLOMOJMHUTEIbHOC BBIPABHUBAHMEC MOTCHIMAJIOB®

IT Paznoen 12 1) IlepBoe moBpeXIcHNE (OXMIACMOE HAIIPSKCHNE IMPUKOCHO-
BECHMSI MEHee U paBHoe Uy ).

a) YCTpOMCTBO KOHTPOJIS H3OISLIMNH.

b) Pene HanpsiKeHMA HYJICBOM MOCACOOBATECIbHOCTH.

¢) Pene TOKa HyaeBOM MOCACHOBATCIbHOCTH

2) IlepBoe moBpeXAcHME (OXMIACMOC HANIPSIKCHUE IMPUKOCHO-
BeHU 0osee Uy).

a) ABTOMAaTHYECKHME BBIKJIIQUATEIN C KOHTPOJIEM H30JSILIUM.
b) ABTOMAaTUYECKHE BBIKIIOUATENIH, CPA0ATHIBAIOIIME OT HAIIPS-
KEHHS HYJICBOU ITOCICOOBATCIHBHOCTH,

C) ABTOMAaTHYECKME BBIKJIIOUATES/IM, CpadaTbhIBAIOIINE OT TOKA
HYJICBOU IOCJICIOBATCIbHOCTH.

d) JOmMOJHUTECIbHOC BBIPABHUBAHUEC IMOTCHIIMAIOB™.

3) Ilocnenywime MOBPEeKACHUS

a) llnmaBkue mpemoXpaHUTEININ.

b) ABTOMATHUYECKHMEC BBIKIKYATCIAHN, CpadaThIBAKIINE OT
CBEPXTOKA.

C) ABTOMAaTHYCCKNEC BBIKJIIOUATC/IM, CpadaTbiBAIOIINE OT TOKA
HYJICBON IOCICOIOBATCILHOCTH.

d) JJOIOMIHUTEILHOC BbIPABHUBAHMC ITOTCHIIMATIOB®

* JIOMMOJHUTEIbHOC BBLIPABHUBAHME MOTCHIMAJIOB MOXCT HNPUMCHSITbCS, KAK MUHHMMYM, TOJbKO BMECTC C
OJHVM N3 NEPECUYNCICHHBIX 3allIUTHBIX VCTPOMNCTB.

23 OT/MyMTEe/IbHBbIC NMPU3HAKH YCTPOMCTB 3AIHUTDI

3alUTHBIC XapaKTePUCTUKHN YCTPOMCTB 3a1UTHI JOJLKHBI OBITh TAKMMHU, YTOOBI:

a) CpadaTHIBAIO TOJBKO 3aLIUTHOE YCTPOMCTBO, BEIPAOOTAHHOE TOJBKO AJI1 OOHON HEHMCIIPABHOCTH B
LICTIH;

b) B MpoLECC OTKIIIOYEHHUA BOBJICKATOCh MUHUMAJIBbHOE YUCIIO 3JIEMEHTOB CUCTEMbI MUTAHUSA, HEOOXO-
ITUMOE T HAACKHOTO YCTPAHECHUS HETTOMAAKH.
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[TIPUJTIOXKXEHHWE A
(CIIPaBOYHOE)

Boi0op ko3¢ dunmuenTa K 119 pacyeTa MUHEMAJILHOM IJIOIIAIH NONMEPEYHOro CeYeHHus 3alMTHBIX
nposoanukoB (cm. 14.6.2.2 a)

A.1 Boi0op xo3¢pPpummuenTa K

OpueHTUPOBOYHBIC 3HAUCHUA KOo3(dduumneHra k£ mo 14.6.2.2a) Buioupalor mo tadoiauie A.l B 3aBUCUMOCTH OT
MaTepHajIa IMIPOBOIHNKA, HAYAJIbHON M KOHEYHOHW TEMIIEpaTypHhI.

KomnuecTBeHHbIC 3HAYCHU HAYAJIbHBIX TCMIICPATYP INPUBCIACHBI COOTBCTCTBCHHO B pasnaenax A.2 m A.3.

IlpmMeudaHue— 3HaucHUE KO3 PULMEeHTa K corimacHo tadoauue A.l moaydeHbl 110 NPUBECICHHOM HUXKE
(hopMyJIe, KOTOPasd MOXKET TaKXKE IMPUMECHATHCS IIPU PaCUETe 3HAYCHUS K U1 APYTUX HAYAJIBHBIX 1 KOHCUYHBIX TEMIIC-
paTyp.

J1719 IpOBOAHUKOB U3 MCIM

3 T>+234
k = \1160001g 77234 |
IJ1s1 IPOBOJHUKOB U3 aJIIOMUHYSA
B TH+228
k = \49000 Ig T+238 |

rae 17 — HavaJbHas TeMIlepaTtypa IpoBOOHMKA, C;
75 — KOHeuHas TeMImepaTtypa npoBOOHUKa, C.
(hopMyna 11 NPOBOOAHUKOB M3 CTAJM HA CTAOVMU PACCMOTPECHUS),

Tadoaumnoa Al — PekoMeHoyeMble 3HAUCHU A KOYDDULIMECHTA K AJI pacueTa MUHUMAJIbHOM IUTIOIHAAYN NOICPCUYHOTO
CCUYCHUS 3alIUTHBIX IPOBOIHNKOB

HavanbHad Temmepary-| KoHeuHas TeMmIepary- 3Ha4YeHue K 1149 MPOBOAHUKOB W3
pa 7;, C pa 7,, C
MeIn ANIOMUHUA CTAJIH
150 145 94 35
160 149 97 33
200) 165 107 60
20 220 171 112
250 180 117 70
300 195 126
SO0 235 150
150 131 33
160 136 87
200 152 b
4) 220 160 105
250 170 110
300 183 119
SO0 223 145
70 160 114 7 33
150 105 68
73 160 111 72
200 131 33
3 125 81
220 133 87
N 130 85
250 142 93
125 123 30
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A.2 Havaimnas Temmeparypa

PexoMeHayeMas ciaeayiomasa HavajabHasE TeMIieparypa u3oasauuu (17).

a) 3alllMTHBLIN IIPOBOIHUK HE PACHOJOXECH PIIOM C (Pa3HBIM IMPOBOJHUKOM — IMpPEAIogaracMasd MakKCUMaJIbHAs
TEMIIEpAaTypa OKpyXKawlueH cpeanl (20, 40 "CuT. 10.).

b) 3almuTHBIN NPOBOJHHUK PACIOJAOXCH PSIOM ¢ (PasHbIM NPOBOJHHMKOM — HAYAJbHYIO TCMIICPATYPY 3alLMT-
HOT'O IIPOBOAHUKA BHIOMPAIOT 11O TaOauie A.1l COOTBETCTBEHHO TUIY U30JAIIMU (PA3HOTO IIPOBOIHHUKA.

Tadoanmua A.lIl — PexoMeHAYyeMBIC HAYAJIbHBIC M1 KOHCYHBIC TCMIICPATYPbI I U30JSILMHY 3alUTHBIX IPOBOJHUKOB

N30aMuMOHHBIN MaTepHaa Pa3HOTO HayanpHada teMrmepary- Komneunas Temmepatypa™ 1, "G
[IPOBOLHIKA pa® I, "C cay4ait A cayqait B

[ToMMBUHUIIXIIOPU 75 150 160
PesmHa 0o01Iero Ha3HAUYCHUS
[IponnTaHHas JTAKOM TKAHb U Oy- 200 200
Mara 3
byrunoBas pe3nHa 220
[1OIMASTHICH ¢ MOTICPCYHBIMU CBS-
39MHU MCXKIY LCTTIMH 90 250 250
DTUWICH-TTPONWICHOBAsS PE3HA
CumkaTHas pe3rHa 125

* He peKOMEHOYIOTCS I JUIUTCIbHON paOOTHI.

¥ 3HaueHUSI KOHCYHOM TeMIICPATypbl, IPUMCHSIOT I Caydasd A, €CJIM 3alllUTHBIN IPOBOITHUK SIBIISICTCS
KWIJIOM WM BKpaHOM KaoOess, Aig cay4dasd B, e€cay 3alluTHBIA HPOBOAHUK SBAACTCS OOLIMBKOM WJIM OpOHEH
Kadead WM KakK-JIN0O MO APYIroMy KOHTAKTUPVIOT ¢ Ka0eaeM.

A.3 Koneunas Temneparypa

PexoMeHayeMas Caeayiolasd KOHCUHAass TeMIeparypa u3oaduuu (15).

a) 3alIMTHBLIM MPOBOOHUK SIBASCTCH XKWJIOU MM SKPAHOM Kadeass — KOHCUYHYIO TeMIEpaTypy Ui caydas A
BbIOMPpAalOT 110 Tadauue A.ll cormacHo Ty n3oasaumy pa3HbIX TPOBOJHUKOB.

b) 3alIMTHBLIA NPOBOOHUK HE SBISACTCI XKWIOW WM S3KPAaHOM Kadeast, HO SIBISICTCA OOLIMBKON WM OpOHEH
Ka0easd MM Kak-au00 Mo APYroMy KOHTAKTHUPYET ¢ PpasHbIMU ITPOBOOIHUKAM — KOHCUYHVIO TCMIICpaTypy IS CAy4as
B Be1OMpa1oT 1o Tadmuue A.1l cOOTBETCTBEHHO THITY 301NN (DA3HBIX TPOBOIHUKOB.

C) 3alUTHBLIMA NPOBOAHUK HE M3OJUPOBAH M HE IMPUKACAECTCI K MATEpHANY, KOTOPBIM MOXET OBbITh IMOBPEKACH
TP MaKCHUMAJIBHOU TEMIICPATYpPE, H:

1) JOCTYIICH K OOO3PCHHUIO M HAXOOUTCA B OIPAaHUYCHHOM HPOCTPAHCTBC:

500 "C — o1 MEOHBIX ¥ CTAJIbHBIX IPOBOOIHNKOB,

300 °C — w19 amoOMUHUEBBIX IPOBOAHUKOB;

11) HEAOCTYIIEH K O0O3PEHHNIO M HAXOAUTCSI B HOPMAJIbHBIX YCIOBUAX — 200 “C 114 BCEX TPOBOASIIMNX MATCPHA-
JIOB;

111) HEAOCTYIICH K O0O3PCHHUIO Y HAXOANTCH B YCAOBHUSIX MOBBIIICHHON NMOXapHON ormacHOCTH — 130 °C 14 Bcex
ITPOBOIAIINX MAaTCPHAIOB.

[TPUJTOXEHHUE B
(CIIPAaBOYHOC)

Onucanue HEKOTOPbIX YCTPOMCTB 3AIUTHI H MX NPUMEHEHHE

B.1 N3mepuremabie TPAHCHOPMATOPDI

TpaHchoOpMaTOPBl HANIPSKEHUS WIN TOKA MOTYVT HMCHOJb30BATHCH I YVMEHBUICHUS aMILIUTYAbI HAIIPSKCHUS
MJIM TOKA, MOAABACMbBIX HA VCTPOMCTBA 3allMNThI, NJIM B KAYECCTBE PA3ICINTE/IbHBIX TPAHCHOPMATOPOB. 1paHchopMaTo-
PhI CIEAYET BBHIOMPATh TAK, UTOOBI MX XAPAKTEPHUCTHUKHU COTJIACOBBIBAJIMCH U COYETAJIUCh C XaPaKTEPHUCTHKAMU YCT-
POMCTB 3allUTHI.

B.2 YcTpoHCTBA 3aIIMTHI ¢ HCNOJb30BAHHEM TOKA HYJEBOM MOCIEA0BATEIbHOCTH

YcerporictBa OOHApYXMBAIOT HAMMYKEC Ac(eKTa M3OMILUM 3al0UIIACMOTr0O VYACTHUKA LICIH IYTEM M3MCPCHUSA
TOKa VTECUYKHM, OCTATOYHOI'O TOKAa WJIM TOKAa HVICBOM IOCICIOBATEJIBHOCTH.
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Yerpo#cTBa 3a1IUThl HA TOKE HVYJICBOM ITOCACAOBATECIbHOCTH MOTIYT UCIOAb30BATHCS BO BCEX SHEPIrOCHUCTEMAX,
34 UCKIIOUCHUEM SHEProcucteM I'N, v KOTOPBIX HVJICBBLIC TPOBOJHUKY KOMOMHUPVIOT C 3alIUTHBIMU.

B.3 YcrpoiicTBa 3alIHMTH HA HANPSDKEHWH HYJIEBOM MOCIEA0BATEIbHOCTH

YcTpocTBa OOHAPYXMBAIOT HAMWMYMC AS(PeKTa M3OJIINM 3alMUINACMOTO YYACTHHUKA LCIIHM IIVTEM H3MCPCHUS
CMCLLIEHUS CUMMETPHHY BEKTOPOB HANPSXKECHUS IMHUTAHWUS OTHOCHUTEIBHO HOPMAJIBHOIO COCTOSHWS WIM HAIPSKCHUS
HVYJICBOM MOCIACIOBATCIABHOCTH. 3allMTa OT HOTEpHU (as3bl IpU MHOTOMPA3HOM MHUTAHMM TAKXKE MOXET NOTPEOOBATDH
TIIPUMEHEHHNE TAKUX YCTPOMCTB.

YCeTporcTBa MCIIOJB3VIOT B OCHOBHOM B SHeprocucreme I1. Haanume OgHOro yerpomcTBa JOCTATOYHO, YTOODI
OOHAPYXKUTHL ASPEKTHI 3a36MJICHNS B KAKOM-HUOYIb M3 YyacTe yCTaHOBKU 1T, B KOTOPOM BCE SJIEMEHTBI COSIUHEHBI
HEMOCPECACTBCHHO MEXIY CO00M 0¢3 TpaHChOpMaTOpa, KOHIACHCATOPA WM COINPOTHUBJICHUA.

B.4 YcrpoucTBa 3amATLI, YYBCTBATE/ILHBIC K HANPSKECHUIO MOBPEIKIACHHS

YcrpoicTBa OOHAPYXKMBAIOT HAIIPSKCHUE MEXKIY TOKOIIPOBOISIIUMHY YaCTAMHY M HE3aBHCHUMBIM 343CMJIUTCICM,
COOTBETCTBYIOLLMM O0Pa3oM OTACTIEMBIM OT TJIABHOTO 3a3¢MJIMTENA. JAIUTHOES YCTPOMCTBO, YYBCTBUTEBHOC K Ha-
IPSIKCHUIO MTOBPECKACHUS, IIPUMCHSIIOT TOJBKO B KOPOTKHX MAJOMOIIHBIX OTBETBICHUSIX |1 CHCTEM ¢ MaJIOM €MKO-
CTBbIO CETH OTHOCUTEAbHO 3¢MJIM U HaIpsKeHUeM Hmxke 1000 B, roe He MOryT ObITh JOCTUTHYTHI YIOBJICTBOPHUTEC/ILHDBIC
VCJIOBUSA 3a3CMJICHUS.

B.S5 KoMOMHHpOBaHHBIE YCTPOHCTBA 3AIMMTHI HA TOKAX H HANPKCHUAX HYJEBOH MOCJIEAOBATEIbHOCTH

YCTpOoMCTBa, HCIOJIB3VIOIINE KOMOMHAIIMID METOJOB OOHAPYXKECHHSI HAIIPSKCHUS HYJICBON IMOCICIOBATEIIBHOC-
T M TOKA HVJICBOM MOCIACHOBATCIABHOCTH, MOIYT OBIThb IPUMCHCHBI B JIIOOBIX SHCPrOCHUCTEMAax IS ONPCACICHUS
HAIIPABJICHUS TOKA VTEUYKU OT TOUKU U3MEPCHUA. 1aKMe yCTpOMCTBA MOTYT OOHAPYKUBATD M JIOKAJIN30BATh MEPCMEIIA -
IOIIHUCC VICUYKY M IIPY HCOOXOOAMMOCTH PA3INYNTh VTCUKH HA 3CMJIIO MM IICPEXOOHBIC MPOLIECCHl B SHEPTOCUCTEMC.

B.6 YcrpolicTBa KOHTPOJAA M30/ANHH

YeTporcTBa MOCTOSSHHO U3MEPAIOT U KOHTPOJIUPVIOT COIIPOTUBICHUEC U3OSMLNN B HE3a3¢MJICHHDBIX SHECPTOCUC-
TEMaXx.

IIpy BBIOOPE ONTUMAJBHOIO YCTPOMCTBA KOHTPOJIS U3OIIIMNY CIACAYET YUYNUTBIBATL, YTO HEKOTOPHBIC YCTPONCTBA
3a1IHTbl MOTYT CUTHAJIN3UPOBATL O MOBPCKICHUSAX B HATPY3KE, IIUTACMOM YepPe3 BhIIPAMUTCIN WIN TUPHUCTOPLI, B TO
BpEMs KaK JIPYIrUe HC MOTVT.

IIlpmMeuduaHn e — HU3MEPUTEAbHBIE CXEMBI HECKOJBKHX YCTPOMUCTB KOHTPOAS M3OJSILMHN HE HOJDKHBI
IMOAKIIOUATLCS TIAPALICIBHO (YTO MOXET MMETh MECTO, HAIIPUMEP, €CJAM UCTOYHHMKY IHUTAHUS CBI3aHbl MEXIY CO-
00 )

B.7 JIACTAHIMOHHBIE peJie

JNWVCTAaHIIMOHHBIC PEJIC CACAVET IMPHUMCECHATh B HCKOTOPBIX CIAyYasiX I 3al0UThl CUCTEMBI IIEpelayM SHEPIuu
BbICOKOTO HAIIPSIKCHUA OT HOBPECXKICHUM N30ALNY TOJABKO (PA3HDBIX IPOBOIHUKOB WX OT IIOBPCKICHUN MEXKIY (pa3on
1 3CMJIEH.

CpaBHUMBAas TOK IMOBPEXKICHUA U HAIIPSKECHHUE B TOUYKE YCTAHOBKU, PEJIC U3MEPSET PACCTOSAHHE 4O TOUYKHU I10-
BPEXKICHUA.

COOTBETCTBYIOIIMI BBIOOP YVCTABKM M BPCMCHHU CpadaTBIBAHMS PEJIC MO3BOJSCT OUCHDb OBICTPO YCTPAHUTDH IO-
BPEXKJICHHMS B VKA3aHHOM YaCTU YCTAHOBKH, 4 TAKXKE O0CCIEUYMBATDL PC3CPBHVIO 3AILUTY.

B.8 /InddepennpanbHas 3ammmTa

HuddepeHIIMaabHasg 3alUThl OOHAPYXKUBACT IMOBPEKACHUE, CPABHMBAA MHPOPMALIVIO, TTOJIYYCHHYIO OT TPAHC-
(HOPMATOPOB TOKA, PACIIOJOXEHHBIX HA KaXIOM KOHIE 3AIIUIIEHHOM YacTU YCTAHOBKM.

IIpenmyiiecTBaMy yCTPOMUCTB AUMDPECPEHINATIBbHON 3alNUTHl SIBISITCA:

a) BBICOKAsd YYBCTBUTCIbHOCTD;

b) MTHOBEHHOE OOHAPYXKEHUE TTOBPEXKICHUS,

C) pasrpaHUYCHMC 3AIIUIICHHOM 30HbI OT APYIMX YaCTCH SHECPTrOCHUCTCMBI.

CHCTEMA HE YYBCTBUTE/ILHA K IMMOBPEXICHUIO BHE 3ALMILIACMON 30HBI.

B.9 YcrporcTBa 3amHThI 0T CBEPXTOKA

YeTpoHcTBa MCIIOB3VIOT JJIA U3MEPECHHUS U 3alIUThI CXEM M O0OpPYIOBAHUS OT HAIPEBa, BOZHUKAIOIIECTO B PE-
3YJIbTATEC CBEPXTOKOB MAJION U JJINTCIIbHOU IMTPOJOIKUTCIbHOCTH. DTO MOIYT OBITh OJHO- Y ABYHAIIPABICHHDIC YCTPOM-
CTBa NIPAMOIO ¥ HENPAMOIO OEVCTBU.

TpansnnoHHBIC YCTPOMCTBA 3allIMThl OT CBEPXTOKA BKIIIOUAIOT B CCO:

a) TIPEIOXPAHUTEIH;

b) MAarHUTHBIC BBIKIIOUYATCAN WJIN aBTOMATUUYECCKME BBIKIIOYATCIN,

C) TEPMHYCCKHE ABTOMATUYECCKHE BBIKJIIOUATEAN WIM INECPEKIIOUYATENN;

d) MarHuTHBIC M (MJIM) TEPMOPEIE, CpadaThIBAKILMEC OT TPAHCHOPMATOPOB TOKA;

€) MOJIYIIPOBOJHHMKOBBIC PEJIC, CpadaThIBAKOIIME OT TPaHCHOPMATOPOB TOKA;

f) TOKOOTpaHMYMBAIOIINEC PCAKTOPHI.

YCeTpoHrcTBa 1O MOANYHKTAM a) — €) OOBIYHO MCIIOAB3YIOT IS 3alLHTHl OT CBEPXTOKOB MAJION ITPOJOIKUTETb-
HOCTH, 4 YCTPOMCTBA MO NOANYHKTAM C) — ) — IJ1s1 3al0MThI OT CBSPXTOKOB OOJbIION ITPOTOIKUTECILHOCTH.

35 3 ()



CCbUIOYHBIE HOPMATUBHO-TEXHUYECKHUE JOKYMEHTDI
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NHO®OPMAIIMOHHBIE TAHHBIE

Homep rnaBel, pasnena, B KOTOPBIX,
IIPHUBEICHA CCHIJIKA

OO0O3HAYECHHE COOTBETCTBYIOLIECTO
MEKIYHAPOIHOIO CTAaHIAPTA

O6o3HauyeHue otredyectBeHHoro HT/l, Ha
KOTOPBIN JaHA CCHIJIKA

I'maBa 1, pasngen 2
I'nmaBa 1, paznen 4

MBK 815—86
M3BK 529—89

['OCT 9920—389
['OCT 14254—96
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