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BBepeHue

Cepus ctaHgapToB IEC 62305 (4actm 1 — 5) Obina paspaboraHa B COOTBETCTBUM C NIAHOM HOBLIX MyGnu-
Kauun, ytBepxgeHa HaumoHanbHbiM komuteTom (81/171/RQ (2001-06-29), KOTOpbIA pPECTPYKTYypupyeT U
aktyanuaunpyet nyonukaumm cepun IEC 61024, IEC 61312 n IEC 61663 B 6Gonee npocTor 1 paumoHanbHom
dopme.

MepBoe usganHne IEC 62305-3 paspabotaHo Ha ocHoBe nsgaHusa (1990) IEC 61024-1 n usgaruna (1998)
IEC 61024-1-2, koTOpO€ B NOCNeaCTBMM 3aMEHUIIO UX.

B HacTosilem npepctagapTe paccMmaTtpuBaeTcsl 3aluTa Kak BHYTPMW, Tak U 3a npegenamu 3gaHus ot
PU3NYECKOTO MOBPEXAEHUS U NOPAXKEHUSA NIOAEN INEKTPUYECKMM TOKOM BCNELACTBUE KOHTAKTHOMO M LIaro-
BOIO HanpshKeHwusl.

OcHoBHOM 1 Hanbornee 3OPEKTMBHON MEPON 3aLLUNUTbI 30aHUIN OT PU3NYECKOTO MOBPEXOEHUSA cUMTaloT
cuctemy MonHuesawmTbl (ganee — CM3). OObIYHO OHa COCTOUT M3 BHELUHUX U BHYTPEHHUX CUCTEM 3aLLUUThI.

BHelwHAa cnctema MonHnesalwn bl NpegHasHaveHa anst Toro, YToobsbl:

a) ynaenueatb ygap MOMHMM B 3gaHUN (C MOJTHUENPUEMHUKOM);

b) 6e3onacHo NpoBOAMTbL TOK MOSTHMIA B 3€MJTH0 (MCMOMb3Yyst TOKOOTBOAbI);

C) paccenBaTb TOK MOJTHUK B 3eMrie (MCMOMNb3ys 3a3eMIISoLLME SNEKTPOAbI).

BHewHas CM3 npepoTBpallaeT onacHoe UCKPeHWe B 34aHuy Griarofapst ypaBHMBAHMIO FPO30BbLIX MOTEH-
umanos, obecneyeHmto 6e30MacHOro pPaccTosiHUSA (M SMEKTPOM3ONALMU) MeXOY KOMMOHEHTAMWU BHELUHEN
CM3 (kak onpegeneHo B 3.2) 1 pYruMu 3NeKTPONPOBOASALLMMU SFIEMEHTAMWU BHYTPY 30aHUS.

OCHOBHbIE Mepbl MOSTHME3ALLMTEI OT MNOPAXKEHMS NIOAEN INEKTPUYECKMM TOKOM BCIEACTBME KOHTAKTHOIO
1 LLAroBOro HanpshkeHus HanpaeBneHbl Ha:

— CHW)XXEHME OMacHOro NpoTekaHns ToKa No Teny YernoBeka NOCPEeACTBOM M3ONMPOBaHUSA BbICTYNALWNX
TOKOMNPOBOAALLMX IMEMEHTOB U (UNN) NOBLILLEHNUS CONPOTUBMEHUS MOBEPXHOCTU 3EMIN;

— CHWDKEHWNSI BO3HUKHOBEHUS OMAaCHOr0 KOHTAKTHOIO 1 LLIAroBOro HamnpsbkeHWst NocpeacTBoM hn3n4eckux
OorpaHU4eHun n (Mnn) NpegynpexanaroLmnx Hagnucen.

Ha HavanbHOM 3aTane NMpOeKTMPOBaHWS HOBOrO 34aHus ClegyeT BHUMATENbHO paccmaTpvBaTtb TUM U
pacnonoxeHne CM3, ans Toro 4tobbl MOXXHO ObINIO NPUHATL MPaABUIIBHOE PELLEHNE B OTHOLLEHWM TOKOMPO-
BOASLLMX YacTeln 3aaHus. MNocne aToro MOXHO ferdye BbINOSHATL NPOEKTUPOBAHNE U BO3BEAEHWNE BCTPOEH-
Horo obopyaoBaHus, ynydllatb 06LImMe acTeTnyeckne acnekTbl U nNoBblwath addekTnsHocTs CM3 npu MuHK-
MarbHbIX 3aTpaTtax U YyCUnmsix.

MpoxoxaeHve Toka B 3eMIII0 U HaAnexallee UCMOoNb3oBaHWe CTanbHOM KOHCTPYKUMM dDyHOAMeHTa C
uenbto obecneveHns ahEKTUBHOIO 3a3eMINEHUST MOXET ObITb HEBO3MOXHbIM, MOCIE TOrO Kak CTPOUTESIbHbIE
paboTbl HAa MecTax yXe HavaTbl. [103TOMy COnNpOTMBIEHME U XapaKTep NOYBbl HEOOXOAMMO paccmaTpuBaTh
Ha camMOM HayanbHOM aTarne npoekTa. 3Ta MHopmaLms SBNSETCS OCHOBOMONaratLwen Ans NpoeKkTMpoBaHNs
CMCTEMBbI 3a3eMIIEHMS, KOTOpas Takke MOXET BMATb U Ha NPOEKTUpoBaHne oyHOaMeHTa 34aHus.

PerynspHble KOHCYNbTaUMu NPOEKTUPOBLLMKOB U ycTaHoBLMKOoB CM3, apxuTeKTopoB 1 CTpouTenemn ABns-
I0TCS TaKKe BaXKHbIM aCNeKToOM A1 AOCTWDKEHUS] HaUMyyLero pesynbTtarta npyM MMHUMarbHOW 3aTparTe.

Ecnu monHuesawmTta gobaensieTcs K CyLeCcTByOLWEeMy 30aHMI0, He06X0ANMO NPUINOXUTE BCE YCUMUS K
TOMy, 4TOObl rapaHTMpoBaTb, YTO OHa OTBeYyaeT TpeboBaHWsIM HacTosiwero npeacraHgaprta. [Npu BeiGope
TMNa u pacnonoxeHns CM3 cneagyeT npyHMMaTh BO BHUMaHUE CBONCTBA CYLLECTBYIOLLETO COOPYKEHUSI.
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NPEABAPUTENbHbLIA TOCYOAPCTBEHHbIA CTAHOAPT PECNYBNUKU BEINAPYCb

SALLUNTA OT ATMOCOEPHOIO 3JNNIEKTPUYECTBA
Yactb 3
dusmyeckue nNOBPEXAEHUA 34aHUWA, COOPYXKEHUM U OMACHOCTb ANS XU3HU

3ACLUSAPOrA Al ATMAC®EPHAU 3NEKTPbIYHACL|I
YacTtka 3
®PisiyHbIA nNawkogXaHHi OyablHKay, 30ypaBaHHAY i 6sicneka Ans Xbiuusa

Protection against lighting
Part 3
Physical damage to structures and life hazard

OaTta BBeaeHuns 2011-01-01
Jata okoH4yaHusa gencteua 2013-01-01

1 O6nacTb NpMMeHeHunA

HacTosiwun npegBapuTenbHbI rOCYAApPCTBEHHbIV CTaHOapT (ganee — npefcraHAapT) ycTaHaBnvBaeT
TpeboBaHMsa K 3awWwmTe 30aHui OT PU3NYECKOTO MOBPEXAEHNS NOCPeaCTBOM obecneyeHns CUcCTeMon MonHue-
3awmTbl (aanee — CM3) u oT NnopaxeHus NoAen 3NEKTPUHECKMM TOKOM (3NEKTPOTOKOM) M3-3a KOHTAKTHOIO U
LwaroBoro HanpshkeHusi Bonmanm CM3 (cm. IEC 62305-1).

HacTtoawuin npeactaHgapT NpUMeHseTcs npu:

a) NPOeKTUPOBaHUN, YCTAHOBKE, NPOBEPKE U TEXHNYECKOM obcnyxunsaHn CM3 ansa 3gaHumn (COopy»KeHuin)
6e3 orpaHnyeHus nx BbICOThI;

b) yctaHOBNEeHUM Mep 3alnTbl OT NOPaXKEHUS NIOAEN INEKTPUYECKUM TOKOM U3-3a KOHTAKTHOrO U LWaro-
BOrO HanpsXXeHus.

MpumeyaHue 1 — CneuunansHble TpeboBaHust k CM3 B 3aaHuMsIX, NpeACcTaBnsoWMX ONacHOCTL ANA OKpyKatoLlen

cpenpbl BCrieCcTBUE puUcKa B3pbiBa, HAXOAATCS B CTaAuM paccMoTpeHust. [lononHutensHasi MHopmMaLuust npeacTaB-
neHa B npunoxeHuun D.

MpumevaHne 2 — Hactosawwmi npeactaHaapT He npedHasHaveH ans obecneyeHns 3awuTbl OT BbIXOA4A M3 CTPOS
3MNEKTPUYECKNX U INEKTPOHHBLIX CUCTEM MO MpUYMHE nepeHanpshkeHui. CneumanbHble TPeboBaHWS ONA Takux
cny4daes npuBegeHsbl B IEC 62305-4.

2 HopmaTuBHbIe CCbINIKN

[na npuMmeHeHusa HacTosLWero npeacTaHgapTa He06XoAnMbI cnegyloLlmne CebiniodHble cTaHaapThbl. Ons
[aTUPOBaHHbIX CChINTOK MPUMEHSAIOT TOMbKO YKaszaHHOE M3[aHue CCbINOYHOro ctaHaapTa. [Ang HegaTtMpoBaHHbIX
CCbINOK NPUMEHSAOT NOCneaHee n3gaHne CCbINOYHOro CTaHaapTa (BKMYasa BCe ero M3aMeHeHus).

IEC 60079-10:2002 OGopynoBaHue areKkTpuyeckoe Ansi B3pbiBOOMACHbLIX ra3oBbix cpen. Yactb 10. Knac-
cumrkaums B3pbIBOONACHbIX 30H

IEC 60079-14:2007 Cpeabl B3pbiBOONacHble. Yactb 14. [NpoekTnpoBaHne, 0T6Op U MOHTaX 3MEeKTPoyC-
TaHOBOK

IEC 61241-10:2004 OnekTpoobopynoBaHme, NPUMEHSIEMOE MPY HanM4MKn B3pbiBoonacHom nbinuv. Yactb 10.
Knaccudukauusa y4actkos, rae NnpucyTCTBYET NN MOXET NPUCYTCTBOBaTbL B3pbiBOONACHas Mbifib

IEC 61241-14:2004 * OnektpoobopynoBaHue, MNpUMEHSEMoe MNpU Hanvyuuu B3PbIBOONACHOW MbINU.
YacTtb 14. Beibop 1 ycTaHoBKa

IEC 61643-12:2008 YcTponcTBa 3awmTbl OT NepeHanpskeHnn HM3KoBOMbTHbIe. YacTb 12. YcTponcTea
3alWnTbl OT NepeHanps>KeHUn, NOACOeANHEHHbIE K HU3KOBONbTHLIM aHepropacnpeaenuTensHbiM cUCTEMaM.
MpuHUKMnbl BIGOpa 1 NpUMEHEHNUs

* [leiicTBYyeT TONLKO ANs 4aTUPOBAHHOWN CCbINKU.

W3pnaHue odpuymnansHoe
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IEC 62305-1:2006 3awuTa oT atMocepHOro anekrpudectaa. Yactb 1. Ob6Lme npuHUmnbI

IEC 62305-2:2006 3awuTa oT aTMOCepHOro anekTpuyectaa. Yactb 2. YnpaBneHne puckomM

IEC 62305-4:2006 3awwmTta oT aTMOCcGEepPHOro anekTpnyectea. HacTtb 4. QNeKTpuUveckme 1 SNeKTPOHHbIEe
CUCTEMbI BHYTPU KOHCTPYKLUN

IEC 62305-5 * 3awmTta oT aTmMocdepHoro anekrpuyecTtea. YacTtb 5. Cuctembl sHeprocHabxeHus

ISO 3864-1:2002 O603Ha4veHus1 ycroBHble rpadudeckme. LiBeta curHanbHble U 3Haku 6e30nacHoOCTM.
YacTb 1. NpuHLmMnbl pa3paboTky 3HaKoB 6e30MacHOCTU ANst NPOU3BOACTBEHHBLIX MOMELLEHUA 1 0OLLIECTBEHHbIX
MecT.

3 TepMuHbI ¥ onpeaeneHns

B HacTosilweM npeactaHgapTe NPUMEHSIOT criefyrolme TEPMUHBI U COKpaLLLeHUs (Mpn 3TOM HeKoTopble
N3 HUX YXKe UCMOoNb3oBannch B YacTu 1, HO NOBTOPSAKOTCA B HACTOsLWEN YacTy Ansa yaobcTea YTeHust), a Takke
TEPMUHbI, onpeaeneHnsi, 0003Ha4YEeHNS 1 COKpaLLEHus], UcnonbdyemMble B apyrix Yactax IEC 62305.

3.1 cuctema monHuesawmtbl (lightning protection system): KomnnekcHas cuctema, mcnonbsyemas
AN CHWKEHMS MaTepuanbHOro yiepba npy yaape MoHWK B 34aHue.

anMeanVIe — Cucrtema MOJTHME3AaLUNTbI COCTOUT U3 BHELLHEN U BHyTpeHHeVI CUCTEM MOINHMEe3aLllnThbI.

3.2 BHelwHAA cuctema monHuesawmThl (external lightning protection system): Yactb cuctembl monHue-
3aLLUMTbI, COCTOSALLASA U3 MONTHUENPUEMHMKOB, TOKOOTBOLOB U 3a3eMnmTenen.

3.3 BHelWHAA cuctemMa MONHMe3alWUTbI, U30NIMPOBaHHaA OT 3awuwaemoro 3aaHua (external LPS
isolated from the structure to be protected): Cncrema mMonHuesawmMTbl C MOSTHUENPUEMHUKAMN U TOKOOTBO-
AaMu, pacrosioXeHHbIMU TakuM 0BpasoM, YTO NYTb TOKa MOSTHUN HE KOHTaKTUPYET C 3alUMLLEHHBIM 30aHUEM.

3.4 BHelHAA cucTtemMa MOJIHMEe3aWMnTbl, He U30NIMPOBaHHaA OT 3awmuwaemoro 3paHusa (external
LPS not isolated from the structure to be protected): Cuctema MmonHuesawmuTbl ¢ MONHUENPUEMHUKAMU U TOKO-
0TBOAAMMW, PacnonOXeHHbIMU TakuM 0BpasoM, YTO NYTb TOKA MOMHUN MOXET KOHTaKTUPOBaTb C 3alMULLEHHBIM
3[aHNEM.

3.5 BHyTpeHHsAA cuctema MmonHuesawmThl (internal lightning protection system): Yactb cnctembl monHue-
3aLLUMThI, COCTOSILLASA U3 CUCTEMBI YPaBHMBAHMWS rPO30BbIX MOTEHLMANO0B U (MMK) YCTPOWCTB 3ayThl OT UMMYIbC-
HOro NepeHanpsKeHus.

3.6 MmonHuenpueMHuK (air-termination system): Yactb BHeLWHeW CUCTEMbI MOSHWE3aLLMTbI, KoTopas
COOEPXUT MeTanIM4yeckne arieMeHTbl, Hanpumep CTEPXKHU, CETKU UMK HaTSHYTbIe TPOChl, NpegHa3HavYeHHbIe
ONsl yNaBnuBaHUs pa3psgoB MOSTHUN.

3.7 TokooTBOA (down-conductor system): YacTb BHeLUHEN CUCTEMbl MOMHUE3aLUMTbl, NpeaHa3HadYeHHas
ONns oTBOAA TOKa MOMHUM OT MOMNHMENPUEMHMKA K 3a3eMIUTENIO.

3.8 konbueBon npoBoAHUK (ring conductor): MpoBogHMK, 0OPa3yOLLMIA NETMIO BOKPYr 34aHMSA U coeau-
HSIIOLLIMI TOKOOTBOAbI ANg pacnpeaeneHns Toka MOMHUN MeXay HUMMU.

3.9 saszemnutenb (earth-termination system): YacTb BHeLWHen cuCTEMbl MOSHME3ALUTLI, KOTOpas
npegHasHaveHa Ansg 0TBoAa TOKa MOMHWUM B 3EMIIH0 U €ro pacTekaHus B 3emrie.

3.10 3asemnsawwmn anektTpon (earthing electrode): YacTb unm COBOKYNHOCTb YacTen MOSHUENpPUEM-
HMKOB, KOTOpasi obecneynBaeT NPSAMON INEKTPUYECKUIN KOHTAKT C 3eMIen U paccenBaeT TOK B 3eMIIe.

3.11 konbuUeBoON 3a3emMnsAOWMIA aneKkTpon (ring earthing electrode): 3asemnstowmin anekTpoa, obpa-
3YIOLLNIA BOKPYT 34aHMS 3aMKHYTYIO NETII0 HUXKEe MOBEPXHOCTU UK Ha MOBEPXHOCTU 3EMIIN.

3.12 zaszemnaowmn anektpon B chyHaameHTe (foundation earthing electrode): ApmatypHas ctanb
dyHAaMeHTa uUnu JOMNOSHUTENbHBIA NPOBOAHMK, BCTPOEHHbIN B OETOHHbIN DyHAAMEHT 30aHUSA U UCMOSb-
3yeMblil B Ka4eCTBe 3a3eMIISIoLWEero anekTpoaa.

3.13 ycnoBHbIM umnegaHc 3asemneHus (conventional earth impedance): OTHoOWEHMEe MakCMMarbHOro
MUKOBOMO HanpPsPKeHUs 3a3eMIIEHMs K ero0 MakcuMarbHOMY NMUKOBOMY TOKY, KOTOpPbIE, Kak NpaBunio, He coBna-
0aloT No BpeMeHMU.

3.14 HanpsikeHMe Ha MoJHUenpueMHuke (earth-termination voltage): PasHoCTb anekTpnyeckux nNoTeH-
LMarnoB Mexay MOMHUENPUEMHUKOM 1 YAaneHHON 3eMIen.

* B cTaguun paspaboTku.
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3.15 ecTecTBEHHbIN KOMNOHEHT CUCTEMbI MOJHMe3awmThbl (natural component of LPS): He cneuyu-
anbHO YCTAHOBIEHHbLIN TOKOMPOBOASILLMA KOMMOHEHT B LENSAX MOJSTHUE3ALLUTbI, KOTOPbIA MOXET MUCMOSb30-
BaTbCS JOMOSTHUTENBHO K CUCTEME MOJSTHME3ALLMTBI UIN B HEKOTOPBIX CIy4asiX MOXET BbIMOSNHATb OYHKLMIO
OOHOW WIN HECKOJTbKMX YacTen CUCTEM MOJHME3aLMThI.

I'IpwvleHaHme - anMepr Mncnosib3oBaHNA 4aHHOIo TepMuHa BKIKO4YaroT:

— €CTeCTBEHHbIV MOJTHUENPUEMHUK;

— eCTEeCTBEHHbIN TOKOOTBOA,

— eCTEeCTBEHHbIV 3a3eMNSAOLLUIA 3NeKTpoa.

3.16 coeguHMTENbHbIN 3aneMeHT (connecting component): YacTb BHELLIHEN CUCTEMbI MOJTHUE3ALLMTDI,
KOTOpasi ucnonb3yeTcs Ans CoeAUHEHUS NPOBOLHWUKOB APYr C APYrOM UMK C MeTanIMYeckMMm YyCTaHOBKaMMU.

3.17 kpenexHbin anemeHT (fixing component): YacTb BHeELLHEN cUCTEMbI MOSTHUE3aLUMTBI, KOTOpasi UCNOb-
3yeTcd Ans NPUKPENSIEHNS SNIEMEHTOB CUCTEMbI MONTHME3ALUNTI K 3alLMLLaeMOMYy 34aHNIO.

3.18 meTannuyeckune yctponctea (metal installtions): BeicTynatowme metannuyeckne anemeHTbl B
3alMLIaeMoM 34aHMK, CMOCOOHbIe Co3AaBaTh MyThb AN TOKA MOMHWUW, Hanpumep TPyobl, TECTHULBI, TMATOBbLIE
HanpaBnawLmMe, BEHTUIALNOHHbIE, OTONUTENbHbIE KaHarbl U KaHanbl AN KOHAWLMOHUPOBaHMS BO3ayxa, a
Takke cTanbHasa apMaTypa.

3.19 BHewHMe npoBoAsAluue anemeHTbl (external conductive parts): BbicTynatowme metannmyeckue
3NeMeHTbI, BXOASLLME UMW BbIXOASLUME U3 3aLUMLLAEMOrO 34aHus, Hanpumep TpyObl, MeTannmyeckve Kabenb-
Hble 3NEeMEeHTbI, MeTannmM4yeckne KOHOAyWUTbI U T. [., KOTOPble CNOCOOHbI NEPEHOCUTb HYacTb TOKa MOJTHUU.

3.20 anekTpuyeckas cucrtema (electrical system): Cuctema, cogepxaiasi KOMMNOHEHTbI HU3KOBOSTbTHOMO
3ANEKTPONMTaHUS U, BO3MOXHO, 3JTIEKTPOHHbLIE KOMMOHEHTHI.

3.21 anekTpoHHasa cuctema (electronic system): Cuctema, cogepxalias HYyBCTBUTENbHbIE 3MEKTPOHHbIE
KOMMOHEHTbI, Hanpumep annapaTtypy CBs3W, KOMMbIOTEP, YCTPONCTBA YNPaBIieHNs U KOHTPOIbHO-U3Mepu-
TenbHble YCTPONCTBA, PaanoCUCTEMY, YCTAHOBKU CUITOBOWN 3NTEKTPOHMKM.

3.22 BHyTpeHHUe cucteMmsl (internal systems): SnekTpnyeckne n anekTpoHHbIE CUCTEMbI, HaxoadLLmecs
BHYTPMW 34aHUNA.

3.23 ypaBHMBaHue rpo3oBbix noteHumanoB (lightning equipotential bonding): 3asemneHne Haukpat-
YanlmMM NyTEM OTAENbHbLIX METaNNMYeckux YacTten MocpeacTBOM TOKOMPOBOASLMX MPOBOAHUKOB UMK C
MOMOLLbIO YCTPOWCTB 3alUWThbl OT UMMYMbCHbIX MEPeHanpPsbKeHU C LeNbio CHUXKEHUSI pasHOCTU rPO30BbIX
NOTEHUMANoB Mexay 3TMMMW YacTSIMU U KOHTYPOM 3a3EMIIEHNS, Bbl3biIBAEMbIX TOKOM MOSTHUW.

3.24 wuHa AnA BblpaBHMBaHUA nNoTeHuuana (3ambikatenb) (bonding bar): Metannunyeckasa 6arnka,
Ha KOTOpPOW MeTamnnm4yeckne aNeMeHTbl, BHELLHNE TOKONMPOBOASALLME HYaCcTW, NIMHUKN dreKTponepeaayn n CBsA3sm
n gpyrve Kkabenm MoryT COeAMHATLCSH C CUCTEMON MOJTHUES3ALLUTDI.

3.25 coepuHsaowmn nposBoaHukK (bonding conductor): NpoBOAHWUK, COEANHAIOWMI OTAENbHbLIE TOKO-
NpoBoOAsLIME YacTh C CUCTEMON MOJTHME3aLLMTHI.

3.26 meTannuyeckasa apmartypa, coeauMHeHHas mexay cobom (interconnected reinforcing steel): Apma-
Typa »ene3o6eTOHHbIX KOHCTPYKLUA 34aHus (COOPYKeHMs), KoTopas obecrneynmBaeT 3M1EKTPUYECKY0 Henpe-
PbIBHOCTb.

3.27 onacHoe uckpeHue (dangerous sparking): OnekTpuyecknii paspsis MOJTHUKN, KOTOPLIA Bbli3biBaET
dusndeckoe NOBpeXAeHNE B 3alunLLaeMOM 34aHUN.

3.28 b6e3onacHoe pacctosiHue (separation distance): MuHMManbHOE paccTosiHME Mexay OBYMS MPOBO-
OALWMMU 3NIEMEHTaMU, NP KOTOPOM MEXAY HUMW HE MOXET NPOU30NTM OMacHoe NCKPeHUe.

3.29 ycTpoMCTBO 3almUThbl OT UMNYJIbLCHbIX NepeHanpsikeHnn (surge protective device): YcTponcTeo,
npegHasHa4YeHHoe AN OrpaHUYeHuss AMHaAMUYECKMX MEeperpy3ok Mo HanpsiKEeHWMIO M OTBOAY CBEPXTOKOB.
OHO coaepXunT No KpaHen Mepe O4MH HENTMHEWNHbIA SNIEMEHT.

3.30 KoHTponbHbLIN CTbIK (test joint): CTbIK, CO34aHHbIN ANA YNPOLLEHNS 3NEKTPUYECKOro UCNbITaHUS U
N3MepeHnst KOMMOHEHTOB CUCTEMbI MOJTHME3aLLMTHI.

3.21 knacc cuctemMbl MonHuesawumThl (class of LPS): Homep, o6o3Havatowmin knaccudmkarlmio MonHme-
3aWWTHON CUCTEMbI B COOTBETCTBMM C YPOBHEM MOJTHME3ALUNThI, ANt KOTOPOW OH NpegHa3HauveH.

3.32 npoeKkTUpOBLUMK cucTemMbl MonHMe3awmThl (lightning protection designer): Cneunanuct, obna-
OaloLLMIN KOMMETEHTHOCTbLIO U HaBblKaMn B CO34aHNM CUCTEMbI MOJTHUE3ALUUTDI.

3.33 ycTtaHOBLMK cucTeMbl MonHue3awmThbl (lightning protection installer): Juuyo, obnagatowee komne-
TEHTHOCTbIO 1 HaBblkaMu B YCTAHOBKE CUCTEMbl MOMNHME3aLLMTI.

3.34 3paHus, B KOTOPbIX MMeeTCcs pUCK B3pbIiBa (structures with risk of explosion): 3ganus, cogepxatume
TBepAble B3pbIBOONACHbIE MaTepuarbl Ui onacHble 30Hbl, Kak onpegerneHo B cooteeTcTBum ¢ IEC 61241-10.
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4 Cuctema MONHUeE3aLWUThI

4.1 Knacc cnctemMmbl MONHME3aLWUThI

Xapakrepuctukn CM3 onpenensioTcs XxapakTepucTnkammn 3aluiaemMoro 3gaHns 1 CooTBETCTBYIOLNM
YPOBHEM MOSTHUE3aLNTHI.

B HacTosiwem npencraHaapTe onpeaerneHsl YeTtblpe knacca CM3 (1 — 1V), cooTBeTCTBYIOLNE YPOBHAM
MOJSTHMEe3aLmnTbl, ynommHaembim B IEC 62305-1 (cm. Tabnuuy 1).

Ta6bnuua 1 — BzaumocBA3b ypoBHe MOJTHME3aLUTbI U Kracca cucteMbl MonHue3awmTbl (cm. IEC 62305-1)

YpoBeHb MOMNHME3aLLMUTbI Knacc CM3

I I
Il Il
11 Il
[\ [\

Kaxabin knacc CM3 xapaktepusyeTcs cnegyowmmMmm JaHHbIMK:
a) 3aBucsaLmnmu ot knacca CMS3:
— napametpamu monHuu (cMm. IEC 62305-1, Tabnuubl 3 n 4);
— pagnycom kaTsllencs cepsbl, pasMmepa sveriku 1 yrna 3awmtbl (cMm. 5.2.2);
— TUNWYHBIMY PACCTOSHUAMU MEXY TOKOOTBOAAMN U MEXAY KOMNbLEeBbIMU NPpOoBOAHMKaMK (cM. 5.3.3);
— 6e3onacHbIMM PacCTOSTHUSIMU OT MEeCTa OMacHOro UCKpeHus (cm. 6.3);
— MUHUMAIbHOW ANUHOW 3asemnurtenen (cm. 5.4.2).
b) He 3aBucAwmMMHM OT knacca CM3:
— ypaBHMBaHNEM IPO30BbIX NOTEHLMANOB (CM.6.2);
— MUHVMMarbHOW TOMNLUMHON MeTannyecknx JIMCTOB MM MeTannuM4ecknx Tpyd B MONHMenpremMHmKax
(cm. 5.2.5);
— matepuanamm CM3 1 ycnosusiMu ncnons3oBaHus (cm. 5.5);
— MaTtepuanom, KoHdurypaumen n MMHMManbHbIMKU pa3mMmepamMmn MONMHUENPUEMHMKOB, TOKOOTBOJOB U
3asemnurenen (cM. 5.6);
— MUHUMarnbHbIMU pasMepamMu COeaANHUTENbHbIX MPOBOAHUKOB (CM. 6.2.2).
TexHunyeckme xapaktepucTukm kaxgoro knacca CM3 npusegensl B IEC 62305-2 (npunoxeHue B).
Knacc tpebyemon CM3 BbiGMpatoT Ha OCHOBaHUM oLeHku pucka (cm. IEC 62305-2).

4.2 KOHCTPYKLMA CUCTEMbI MOSTHUE3aLWMUThbI

OnTuMM3npoBaHHbIN NpoekT CM3 ¢ TEXHNYECKON N 3KOHOMUYECKON TOYEK 3PEHUS BO3MOXEH TOJNIbKO B
TOM Cryyae, ecnv aTanbl NPOeKTUpoBaHus u cosgaHms CM3 ckoopanHMPOBaHbI C dTanamu NPOEKTUPOBaHNS
1 BO3BEOEHMs 3allMLLaeMoro 3aaHud. B yactHOCTU, B NpoekTe caMoro 3gaHus MeTannmyeckue aremMeHThbl
OOJIMKHbI UCNonb3oBaTbes Kak yactn CM3.

Mpu npoekTupoBaHMK Knacca u pacnonoxeHuna CM3 ang umerowmxca 3gaHui cnegyeT NpMHMMaTh BO
BHMMaHWe OrpaHnYeHUs CrOXMBLLENCH CUTYaLIUN.

MpoekTHas gokymeHTaums CM3 gomkHa cogepxatb BCO MHGOPMaLMIO, Heobxoammyto ang obecneveHns
npaBuUIbHOW 1 3aBepLUEHHOWN ycTaHoBKM. [MoapobHyo uHpopmaumio cMm. B npunoxeHum E.

4.3 LenocTHOCTb MeTarNuJTIOKOHCTPYKUn B Xene3o0eTOHHbIX COOpPYXeHUnaAx

CTanbHble MeTanMyeckne KOHCTPYKLUM BHYTPY apMUPOBaHHbIX Xene3o6eTOoHHbIX 3aaHuid paccMaTpu-
BalOT KaK KOHCTPYKLMWN C SNEKTPUYECKON HEMPEPLIBHOCTHIO MPU YCIOBUU, YTO OCHOBHAs YacTb BHYTPEHHUX
COEeAVHEHUIA BEPTUKAlbHBIX U TOPU3OHTamNbHbIX 6anok SBNsSeTcs CBapHON UMM HAAEeXHO CoedVHeHa KakuM-
nm60o uHbIM obpasom. CoeanHeHUs BepTUKarnbHbIX Garnok A4OIMKHbI CBApMBaTbCS, 3aXKMMaTbCsl UMW NepeKpbl-
BaTbCA HaNoXeHWEM Ha BenuYMHY, NpeBbilLaloLLy0 UX OnameTp Kak MuHuMym B 20 pas, a 3aTeM ckper-
NATLCA UMW COEANHATLCA KAaKUM-NINGO MHLIM 06pa3oM. [Ina HOBbIX 30aHWUIA, CoOeaUHEHUS MeXOY apMUPOBaH-
HbIMW 3MIeMeHTaMu AOSKHbI onpeaenaTe NPOEKTUPOBLLMK MU YCTAHOBLLMK BMECTE CO CTPOUTENEM U UHXe-
HEepOM-CTpouUTenem.

[N 3aaHWin, B KOTOPLIX UCMOMb3YHOTCA CTanexene3obeToHHble aneMeHTbl (BKMoYas roToBble xKeneso-
GeTOHHbIEe BNOKM W NpeaBapuTENbHO HanpshkeHHble apMUPOBaHHbIE GrOKWM), 3MEKTPUYECKYI0 HernpepbiB-
HOCTb apMaTypHbIX CTEPXXHEl YCTaHaBNUBAOT JNEKTPUYECKMM UCMbITAHMEM MeXOdy CaMbiM BepXHUM
3M1EMEHTOM 1 ypoBHeM 3emnn. ObLlee 3neKTPUYECKOe COMPOTMBIEHME, U3MEPEHHOE C UCMOJIb30BaHMEM
ucnblTaTenbHOro 0GopyaoBaHUs, He OOMKHO npeBbiwatb 0,2 OM. Ecnv 3Toro 3HayeHust He nomy4atoT, TO
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CTanbHY0 apMaTypy He UCMNOoMb3YIOT B KAYeCTBE eCTECTBEHHOMO 3a3eMnuTens B cootseTcTeun 5.3.5. B atom
cnyyae pekomMeHOyeTCs yCTaHaBnMBaTb BHELLUHMW TOKOOTBOA. B OTHOLLEHUU 30aHUM U3 CTanbHbIX Xeneso-
OETOHHBIX KOHCTPYKLIMIA SMEKTPUYECKYH HEMPEPbIBHOCTL apMaTypHOW CTanu CrefyeT yCTaHaBnuBaTb MexXay
OTAENbHBIMU MPUIEraLnMm COOPHbIMU Kene306eTOHHbIMU U3LENUSMMU.

Mpumeyanne 1 — Bonee nogpobHy0 MHGOPMALMIO O HEMPEepPbLIBHOCTU CTanbHOM apmaTypbl B Kene306eTOHHbIX

34aHUAX Y COOPYXXEHUSX CM. B MPUIOXKEHNUM E.

MpumevaHne 2 — B HEKOTOPLIX CTpaHax He paspeLLlaeTcs UCMOSb30BaTh Xene3obeToOHHbIe areMeHThbl Kak YacTn CM3.

5 BHellHss cucTema MonHMe3aLwmnThbl

5.1 O6wume nonoxeHuns

5.1.1 NpumMeHeHUe BHELWHEN CUCTeMbl MONHUEe3aLWUNTbI

BHeluHsas CM3 npegHasHadyeHa ans ynaBnvMBaHus NpsAMbIX paspsaoB MOMHUM B 34aHve, BKIoYas paspsaabl
B chbacaq 3oaHus, v NPoBeAeHNsl TOKa MOJTHUM OT TOYKM NnopaxeHus Ao 3emnu. BHewHsa CM3 Takke npeg-
HasHayeHa Ons paccpedoTOYEeHUs STOro ToKa B 3eMIie, He Bbi3biBasi TEPMUYECKOrO UM MEeXaHNYecKoro noepe-
XOEHVS, a TakKe OMacHOro UCKPEHUsl, KOTOPOoe MOXEeT cTaTb NMPUYMHON NoXkapa WU B3pbIBOB.

5.1.2 BbIOOp BHeLWHeN cUCTeMbl MONHUe3aLWmTbI

B 6onblumHCcTBE criyvaeB BHelHsas CM3 MoxeT ycTaHaBnNMBaTbCA Ha 3allMLiaeMoM 34aHuK.

ObecneyeHne N30nNMpoBaHHOW BHELLHEN CUCTEMbI MOMNHNE3ALLMTBI pacCMaTpuBatoT B TOM Crny4vae, ecnm
B pesynbTate TepMUYECKMX U B3PbIBOOMACHbLIX BO3LAEMCTBUN B TOYKE MOPaXEHWUs UMW Ha MNPOBOOHUKAX,
HeCyLLMX TOK MOMHWUM, MOXET BO3HMKATb OMAaCHOCTb AN 34aHUs UMW AN Haxo4saLwerocst BHyTpu Hero obopy-
[oBaHus (CM. npunoxeHue E). TUNnYHbIMK NnpumMepamMm sSBRSKOTCA 34aHMs C BOCMNTAMEHSEMbIM MOKPbITUEM,
34aHNA CO CTEHaMW, BbINOSIHEHHBIMW N3 FTOPIOYEro Matepuana, UM 30HaMu, B KOTOPbIX UMEETCS PUCK BO3HUK-
HOBEHMS B3pbiBa U Noxapa.

I'Ipmmeanme - M30ﬂI/IpOBaHHy}0 BHELLUHIKOKO CUCTEMY MOJTHME3aLLUTbI yD,OGHO ncnonb3oBaTtb TaMm, rge npeagnonara-

eTC4d, YTO U3MeHeHunAa B 3OdaHUN, HaxoadAwerocA B HeM OGOpyJJ,OBaHVIFl WU ero MUCnosib3oBaHuUs obasaTenbHO

notpebyoT mogudmkauynn CM3.

|/]3OJ'IMpOBaHHyI'O BHewwH CM3 MoXHO Takke paccMaTpuBatb B Criydasax, Korga 4yBCTBUTEIIbHOE
060pyD,OBaHMe Tpe6yeT ocnabneHus n3ny4yaemoro 3NeKTpOMarHMTHOro nond, cBA3aHHOro C MMNynbCOM
TOKa MOJTHUM B TOKOOTBOAE.

5.1.3 Ucnonb3oBaHMe ecTeCTBeHHbIX KOMMOHEHTOB

EcTtecTBEHHblE KOMMOHEHTLI, M3rOTOBMEHHbLIE M3 TOKOMPOBOASLINX MaTepuarioB, KOTOpble MOCTOSIHHO
OOIMKHBbI HAXOAUTLCA B 3aHUM UK Ha 30aHUU U HE AOMKHbI U3MEHATbCSA (Hanpumep, CoeanHeHHas Mexay
cobor MeTannuyeckas apmartypa, MeTannoKOHCTPYKUMS 30aHUSA U T. [.), MOXHO MCMNOMb30BaTb B KavyecTBe
anemeHtoB CMS3.

[pyrvue ectecTBeHHblE KOMMNOHEHTLI CNeAyeT paccMaTpuBaTh Kak OMNOMNHUTENbHbIE KOMMOHEHTb! K CM3.

MpumeyaHue — MogpobHy MHOPMAaLMIO CM. B NpUIioxxeHnm E.

5.2 MonHuenpue MHUKU

5.2.1 O6Lwwue nonoxeHus

Mpn HanNMuYUM NPaBMITLHO CMPOEKTUPOBAHHOIO MOSTHUENPUEMHMKA BEPOSTHOCTb NPOHUKAHUA B 3O0aHue
TOKa MOJTHUW 3HAYUTENBHO CHUXaeTCs.

MornHWenpuemMHNKN MOTyT COCTOATb U3 MOGON KOMOMHALMM CMeaYLNX 3NTIEMEHTOB:

a) CTepXXHew (BKIoYas OTAENbHO CTOSILLIME MaYTbl);

b) nogBecHbIX TPOCOB;

C) ceTyaTbIX NPOBOAHUKOB.

UTtobbl cooTBeTCTBOBaTL TpeboBaHMAM HaCToOsILLEro npeacTaHgapTta, BCe TUMbl MOSTHUENPUEMHUKOB
[OIMKHbI B6bITh pasMeLLieHbl B COOTBETCTBUM € 5.2.2, 5.2.3 n npunoxeHvem A.

Ona obecneyeHns pacnpefeneHns Toka OTAENbHO pPacroNOXEHHble CTEPXHU MOSTHUENpPUEMHUKa
OOIMKHbI COEANHATHLCS BMECTE Ha YPOBHE KPbILLW.

PagnoakTvBHble MOMNHMEynaBnMBaTeny UCNosb3oBaTh HEMb3s.

5.2.2 PacnonoxeHune

KOMMOHEHTHI MOJTHUenpneMHuka, yctaHaBniMBaeMble Ha 3OaHUW, cnegyeTt pa3Mellatb no yrnam B
BbICTYNaOLWMX TOYKaxX U No Kpadam (OCO6GHHO Ha BEpPXHEM YypOBHE d)acap,os) B COOTBETCTBMMN C OOHUM UINKN
HeCKONnbknmMu cnegyrowmmm metogamun.
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Moaxoaswmummn metogamu, ncnonb3yemMblMu And onpenerneHnsa nonoXXeHna MonHnenpueMHKka, ABnArTCA:

— MeTo[ 3aLLMTHOrO yrna;
— MeTOoA KaTsawenca cgepsbl;

— MeTo[ CeTKM.

MeTopq kaTAwencs cpepbl NOAXOANT A5 BCEX CNyyaes.

MeTog 3aliMTHOro yrra nogxoauTt Asa 3gaHnin NpocTon hopMbl, HO NPU 3TOM MNPUMEHSIOTCS OrpaHU4eHus

Mo BbICOTE MOJTHUENPUEMHWMKA, YKa3aHHOW B Tabnuue 2.
MeTopq ceTku aBnsieTca nogxoasiien oopmMon 3almTbl POBHbLIX MOBEPXHOCTEMN.

3HauveHuns yrna sawuTtbl, pagunyca KaTdLemncs C(*)epbl N pa3mMepa CeTKM ONnA KaXXaoro Knacca CMS3 paHbl

B Tabnuue 2. MoapobHyto MHOopMALMIO O PACMONOXEHNN MOSTHUENPUEMHUKA CM. B NMPUMNOXEHNUM A.

Ta6bnuua 2 — MakcumanbHble 3Ha4YeHUs paguyca KaTawenca ciepbl, pasMepa A4elKkn CeTKu U 3alUTHOro

yrna B COOTBETCTBUU C KINfaCcCOM CUCTEMbI MOJIHUe3alWnTbI

Knacc CM3 _ MeTon ?aIJJ.MTbI v o
Paguyc katawencsa cdepb r, M Pasmep advenkun cetkn W, m 3almTHBIA yron o
I 20 5x5
I 30 10 x 10
11 45 15 % 15 CM. prCyHOK HuxXe
v 60 20 x 20
a ° 80 -
I
70—\
: \\
60 i —
: \ \
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an/IMeLIaHI/Ie 1 - He ncnonb3yeTcd 3a npeagenamum 3Ha4YeHU, OTMEYEHHbIX *. B aTnx cnydaax NpuMeHarT MeTon

KaTawenca cdepbl 1 MeToa CeTKU.
MpumeyaHune 2 — H — BbICOTa MOMHNENPUEMHMKA HaL YPOBHEBOW NIIOCKOCTHIO 3aLLMLLIAEMOW 30HbI.
Mpumeyarne 3 — [ina 3HavyeHUn H Hke 2 M yron He nameHsieTcs.

5.2.3 MonHuenpuemMHMKHN, 3aljmilalolime oT yaapoB MONHUM B GOKOBYHO NMOBEPXHOCTb BbICOKUX

3aaHun

Ha 3gaHusax BbicOTON CBbiwe 60 M MONTHUM MOTYT yaapsATh B GOKOBYH NMOBEPXHOCTb, OCOGEHHO B CTbIKM,

yIIbl U Kpasi.

MpumMeyaHne — OBbIYHO PUCK TaKWX YAAPOB MOMHUM HEBEMWK, NOTOMY YTO HeGOmbLUOW NPOLEHT BCEX yAapoB B
BbICOKME 3[aHUsi MPUXOAMTCSH Ha UX GOKOBbIE MOBEPXHOCTW W, KPOME TOro, WX MapameTpbl 3HAYUTENBHO HUXKe

napamMeTpoB yaapoB, NpuUxXoaAalnXca Ha BEPXHIOK YaCTb 30aHUA.

OpHako anekTpuUYeckoe U 3NEeKTPOHHOoe 0GopyaoBaHUE, YCTAHOBIIEHHOE Ha BHELLHWX CTEHax 3f4aHui,

MOXET ObITb noBpeXxaeHo gaxe BChnbllkaMy MOJTHUKN C HU3KUMU MUKOBbIMU 3HAYE€HNUAMU TOKa.
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Ona 3awuTbl BepxXHEM 4acTuM BbICOKMX 3[0aHUN W YCTAHOBMEHHOro Tam obopyaoBaHus Heobxoaumo
yCTaHaBnMBaTb MOMHUENPUEMHUK (Hanpumep, Kak npaBuno, Ha caMon BEpPXHEM yyacTke, COCTaBnstoLlemM
20 % oT Bcewn BbICOThI 3a4aHusd) (CM. npunoxexue A).

K aTvM 4yacTam 30aHuin 4OMmKHbI MPUMEHSATLCH NpaBuria pacrnonokeH s MONTHUENPUEMHMKOB Ha KpbILLax.

Kpome TOro, B OTHOLLEHUWN 30aHUI, BbiCOTa KOTOPbIX NpeBbiwaeT 120 M, Bce YacTu, pacnonaratoLimecs
Ha BbicoTe cBbiwe 120 M, AOMKHbI ObiThb 3aLMLLEHbI, MOCKOMBbKY OHU MOTYT NOABEPraTbCs ONacHOCTW.

5.2.4 KoHcTpyKums

He wu3onupoBaHHble OT 3alWuwaemMoro 3gaHus MonHuenpuemHukn CM3 MOXHO ycTaHaenueaTb
cnegyowum obpasom:

— MPOBOAHUKM MOSHUENPUEMHMKA MOXHO pasMellaTb Ha NOBEPXHOCTU KPbIWW MpU YCNOBMU, YTO OHa
N3roToBMeHa n3 HeBoCMNIaMeHaeMoro Matepumana;

— eCnu Kpblla BbINOMIHEHa W3 EerkoBOCNIaMEeHseMoro maTtepuana, 1o ocoboe BHUMaHuwe cnegyet
YAEnATb PaCCTOSHUIO MeXAy NMPOBOAHMKaMU MOMHUENPUEMHUKa 1 MaTepuanom. Yto kacaeTcs Kpbliil, U3ro-
TOBJIEHHbIX U3 CONMOMbI UNN TPOCTHMKA, B KOTOPbLIX CTanbHble Banku He NCnonb3yTcs, TO ANA HabnogeHns
3a COCTOSIHUEM CONOMbI (TPOCTHUKA) AOCTATOYHO MMeTb 3a3op 0,15 m. [ons gpyrux roprumx martepuanoB
CUMTaloT JOCTATOYHbIM paccTosiHue He MmeHee 0,10 m;

— NerkoBocniiameHsemMble YacTu 3almaemMoro 3gaHns He JOMKHbI ocTaBaTbCs B NPSIMOM B3auMoaew-
CTBUM C KOMMOHEHTaMUN BHELLUHEN CUCTEMbl MOSHUE3aLWnTbl, a Takke HaxoAuTbCA HENOCPEeACTBEHHO MNOA
Kakon-nnmbo meTannm4eckon 06oNo4KON KPOBIM, KOTOopasi MOXeT BbITb Npobuta yaapom mMonHum (cm. 5.2.5).

Tawkke crnegyeT ygensaTb BHMUMaHue 06ONoOYKam C MEHbLUEN CTEMEeHbIo BOCMIIaMEHEHUs, Hanpumep
OepeBsiHHOMY NIUCTOBOMY MaTepuany.

I'Ipmmeanme — Ecnun nvweetcsa BEPOATHOCTb CKOMJieHnA BOAbl Ha nnockon Kpbile, TO MOJTHUEeNnpUeMHUKN crnenyet

yCTaHaB/1MBaTb HAa MakCUMMaJibHO BO3MOXXHOW BbICOTE HaQ ypoOBHEM BObI.

5.2.5 EcTecTBeHHble KOMMOHEHTbI

CnepytoLLme 4YacTu 30aHna paccMaTpmBatoT B Ka4eCTBe eCTECTBEHHbIX KOMMOHEHTOB MOMHUENPUEMHUKOB
W KaK YacTb MonHuesawutTHon cuctemsl CM3 B cooTBeTCcTBUM € 5.1.3:
a) meTannuyeckne NUCTbl, NOKpPbIBaOLLME 3alluLLiaeMoe 34aHune, Npu yCroBun, YTo:

— obecneyeHa HaexXHasa anekTpuyeckasi HeMpPepbIBHOCTbL MeXAy pasnMyuHbIMK YacTsaMu (Hanpumep,
C UCMonb3oBaHWeM Mariku TBepAbiM NpUNoeM, CBapku, roopmpoBaHmus, danbLeBbiX COeanHEHUN, 3aBUHYMN-
BaHWS UM BONMTOBOrO KpenneHus);

— 3HayeHVe TOMWUHbI MeTanu4yeckoro fmucta He MeHblue 3HayveHus t', ykasaHHoro B Tabnuvue 3,
ecnu npegoTepalleHve npobost 06LWKMBKM HEe MMeeT BONbLIOro 3HAYEHNs UM HEe paccMaTpuBaeTCcs BOcnna-
MEHeHMe HaxXOAsALWMXCH No4 HAM Kakmx-nnbo nerkoBocnnaMeHseMbiX MaTepuaros;

— 3Ha4yeHue TOJLMHbI MEeTanfMyeckoro NCTa He MEHblUe 3HayeHus f, ykasaHHoro B Tabnuue 3,
ecnn HeobxoaMMo npeanpuHUMaTh Mepbl NPeJOCTOPOXKHOCTU B OTHOLIEHUMM npobos unm paccmaTpuBatb
npobnemsl, CBA3aHHbIE C TEPMUYECKMM BO3OENCTBMEM B MECTE yaapa MOSHUMY;

— OHW He NNakMpoBaHbl U3OMSILMOHHBIM MaTepUanom.

Ta6bnuua 3 — MMHMManbHaA TOJMWMHA MeTaNlNInYeCKUX JIMCTOB UNU MeTanIn4ecKux pr6
B MOJTHUenpmemMHuKax

Knacc CM3 Matepuan TonwwmHa a) t, MM TonwwmHa b) t', Mm
CsuHel, — 2,0
Cranb (HepxxaBetolliasi, OLMHKOBaHHas) 4 0,5
[— IV TutaH 4 0,5
Megb 5 0,5
AntoMUHNI 7 0,65
LInHk — 0,7

3 t _ npegoTBpaLLaeT NpoBGoK, MECTO NIOKANLHOTO Neperpesa Ui BO3ropaHusi.
®) ' _ Tonbko ANsi METaNMYECKUX NUCTOB, ECA NPeaoTBPaLLEeHNe NpoGosi, MecTa NOKabHOro Neperpesa unm Bos-
ropaHusi He MMeeT GOJIbLIOTO 3HaYEHNS.

b) meTannnyeckne KOMMNOHEHTbI KPbILIW 34aHWUIA U COOPYKEHWUIN (CTponuibHble hepMbl, COeaMHEeHHas!
Mexay cobon meTannuyeckas apmatypa v T. 4.), PacrnosioXKeHHbIe Mo HEMETaNIMYEeCKMM MOKPbITUEM KPbILLN,
Npyv YCroBUW, YTO NMOCIEOHION YacTb MOXHO UCKIIOYNTb N3 3aLLMLLAEMOro 34aHuUs;

C) MeTannuMyeckme 4acTu, Hanpumep OopHameHTanbHble OPMbl, OrPaXAeHUs, TPyObl, NOKPbLITUA Napa-
NneToB U T. [., CEYEHNEM HE MEHEe TOro, KOTOPOe yKa3aHo ANns CTaH4APTHBIX KOMMNOHEHTOB MOSTHUENPUEMHUKE;
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d) pacrnonoxeHHble Ha Kpbille MeTannuueckme Tpybbl U pe3epByapbl NPy YCOBMU, YTO OHU U3TOTOBMEHBI 13
MaTepuana, TOMLLMHa U NornepeyHoe cevyeHne KOTOPoro COOTBETCTBYIOT AaHHbIM, YKka3aHHbIM B Tabnuvue 6;

e) MeTannuyeckMe Tpydbl U pe3epByapbl, cogepxaline NerkoBocnaMeHsieMble UNu B3pbIBOOMNACHbIE
CMecCu, Mpu YCMOBUW, YTO OHW W3FOTOBMEHbI M3 MaTtepuana TOSLMHOW HEe MEHblUe COOTBETCTBYHLLENO
3HaveHusa t, ykasaHHoro B Tabnuvue 3, 1 4YTO NOBbILLIEHNE TeMMNepaTypbl BHYTPEHHEN MOBEPXHOCTU B TOYKE
NopaXXeHus1 He NpeACcTaBnseT onacHOCTH (NOgPODBHYI0 MHCPOPMALINIO CM. B NpUsioxeHum E).

Ecnun TpeboBaHus Kk TonwmnHe He cobnogatoTcs, To TPyObl U pe3epByapbl AOMMKHbI ObITb BCTPOEHbLI B
3aluLLIaeMoe 3aaHme (CoopyKeHue).

TpyObl, N0 KOTOPLIM NPOXOAAT NErkoBOCMaMeHsieMble U B3PbIBOONACHbIE CMECH, He paccMaTpuBatloT B
KayecTBe eCTeCTBEHHOr0 KOMMOHEHTa MOMHMENPUEMHMKA, eCrin BO (PbraHUEBbIX COEANHEHNUSIX UCNONb3YHTCA
HemeTannuyeckne NPoKnaaky Unm ecnu CTopoHbl oriaHua He coeAUHEHb! MHbIM HaAEeXHbIM CNOCOBOM.

lMpumeyaHne — TOHKMIA CNOW 3alLMTHOM Kpacku, accanbToBOe MOKPbITUE TonwmHon 1 MM nnm nokpbitne m3 MNMBX

TonwwmHoun 0,5 MM He paccmaTpuBaloT B Ka4eCTBE U30MnATopa.

MoapobHyto nHdopmaLmio cM. B npunoxeHuu E.

5.3 TokooTBOAbI

5.3.1 O6Lwume nonoxeHus

C uenblo CHWKEHUA BEPOSITHOCTM MOBPEXOEHUS U3-3a TOKa MOSHMM, nNpoTekatowero B CM3, TokooTBOAbI
cnepyeT pasmMellaTtb TakuMm o6pa3oM, YTobbl B criydyae yaapa MOMHUN B 3eMII0:

a) UMenNUCb HECKOMbKO NapannenbHbIX NyTen Toka;

b) anuHa nyten Toka 6bina orpaHu4eHa 4O MUHUMYMa;

C) ypaBHMBaHMe NOoTeHUMAanoB Ans TOKONPOBOAALUMX YacTeln 34aHNs OCYLLEeCTBIANOCh B COOTBETCTBUM
¢ TpeboBaHusimn 6.2.

MprmeyaHne — CoOTBETCTBYIOLLEN NPAKTUKON CHMTAIOT NonepeyHoe CoeaUHEHNE TOKOOTBOAOB Ha HYNIEBOM YPOBHE

1 yepes kaxgble 10 — 20 M no BbICOTE B COOTBETCTBUM C AaHHBIMU Tabnuubl 4.

Ha 6e3onacHoe paccTtosiHue BNuUsieT reoMeTpusi TOKOOTBOAOB U KOMbLIEBLIX MPOBOAHMKOB (CM. 6.3).

MpumeyaHne — YctaHoBKa Kak MOXHO GOMbLUErO KONMYECTBA TOKOOTBOAOB Ha PaBHOM PACCTOSIHUM MO NepuMeTpy

COeaNHEHHbIX Mexay COOON KoMbLEBbLIX MPOBOAHUKOB CHMDKAET BEPOSTHOCTL OMACHOIO UCKPEHUs 1 crocobeTeyeT

3alnTe BHYTPEHHNX yCTaHOBOK (cM. IEC 62305-4).

[aHHOe ycrnoBue BLINOMHAETCSH B COOPYXEHUSAX U3 METASNIMYECKUX U Kene300eTOHHbIX KOHCTPYKLUMIA, B
KOTOpbIX COeQUHEHHAst Mexay CODON MeTannmMyeckast apMmaTypa sSIBNSIETCA 3NEKTPUYECKN HENPEPLIBHON.

TUNMYHbIE 3HAYEHMS1 PACCTOSHUS MeXAy TOKOOTBOAAMW U MEXAY FOPM3OHTAmNbHLIMU KOMbLEBLIMU
NPOBOAHMKaMM ykasaHbl B Tabnuue 4.

Bornee noapobGHasi MHopMaLUns O nepepacnpeneneHnm Toka MOSHUM MeXay TOKOOTBOAaMu MpUBO-
antcs B npunoxeHun C.

5.3.2 PacnonoxeHue M3OJ1MpOBaHHOﬁ CUCTeMbl MOJTHUe3alnTbI

a) Ecnv monHnenpuemMHuK CoCTOUT U3 CTEPXKHEN, 3aKpenneHHbIX Ha OTAENbHO CTOALLMX MayvTax (Unu Ha
O[IHOM MauyTe), He U3rOTOBIEHHbIX M3 MeTanna unu CoeanHeHHoN mexay cobon meTannnyeckon apmaTypbl,
TO AN Kaaon MadvTbl He06Xo4MM MO KparHen Mepe OAuH TOKOOTBOA. [nst MayT, M3roTOBNEHHLIX N3 MeTanna
UNn cCoeanHEHHON Mexay cobon MeTannnyeckon apMaTypbl, KakMx-nmbo ONONHUTENBHbLIX TOKOOTBOAOB He
TpebyeTcs.

anMeHaHMe -B HEKOTOPbIX CTpaHax ncnonb3oBaHune »xenesobeToHa Kak yactn CM3 He ponyckaeTtca.

b) Ecnu MmonHMenpuemMHUK COCTOUT U3 NOABECHbLIX TPOCOB (MNW OOHOrO TPOCa), TO Ha KaXAOM 34aHun
(coopyxeHun) gormkeH BbiTb NO KpanHe Mepe OANH TOKOOTBOA.

¢) Ecnn monHuenpuemHuk obpasyeT ceTb NPOBOOHMKOB, TO HA KOHLLE KaXKOO0ro HECYLLEero Tpoca AOSKEH
ObITb NO KpaiHen Mepe OOuH TOKOOTBOA,.

5.3.3 PacnonoxeHue HeVI3OJ1MpOBaHHOVI CUCTeMbl MOJTHUe3alunTbI

[nsa kaxpon HensonupoBaHHon CM3 KONM4ecTBO TOKOOTBOAOB LOIMKHO ObiTb HE MEHee OBYX TOKOOT-
BOAOB M pacronaratbCsl OHM AOMKHbI MO NEPUMETPY 3aLUMULLIAEMOTO 34aHUS B 3aBMCMMOCTU OT apXUTEKTYPHbIX
N NPaKTU4ECKMX OrpaHUYMBaIOLLNX YCINOBUIA.

YKenatenbHo, 4TOGLI TOKOOTBOALI pacnonaranvck No NEPUMETPY Ha paBHOM PaCCTOSIHUUM ApYr OT Apyra.
TunnyHble 3Ha4YeHNs1 PacCTOSHUA MeXay TOKOOTBOAaMM yKasaHbl B Tabnuue 4.

MprmeyaHne — 3HayeHMe pPacCTOSHWUA MeXAy TOKOOTBOAAMWM COOTHOCUTCS ¢ 6e3onacHbiM pacCTOsTHUEM, YKa3aH-
HbIM B 6.3.
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Ta6bnuua 4 — TUNnM4YHbIe 3HA4YEHUA pacCcToAHNA Mexay TOKoOoTBoOAaAMU U MeXAYKOoJibUueBbIMU NPOBOAHUKAMU
B COOTBETCTBUMU C KnaCcCoOM CUCTeMbl MOJTHUe3alWwnTbl

Knacc CM3 TunnyHble paccTosiHuA, M
| 10
Il 10
1] 15
v 20

Mo BO3MOXHOCTWN TOKOOTBOA AOSMKEH ObITb YCTaHOBJIEH B Ka>XAOM BbICTynarowiem yrny 3gaHua.

5.3.4 KoHCcTpyKUMA

TokooTBOAbI YCTAaHABNMBAIOT TakK, YTOObI OHM ABMANUCH NPSMbIM NPOAOCIHKEHMEM NMPOBOAHMKOB MOJTHUE-
NpPUEeMHWKa, ecriv 3TO LierniecoobpasHo.

TokooTBOAbI NPOKMAAbIBAIOT MO NPAMbIM U BEPTUKANbHBIM NUHUSIM TaK, 4TODbI NyTh TOKa A0 3eMnn Obin
KpaTyanimm n Hambonee npsambiM. He pekomeHayeTca npoknagka TOKOOTBOAOB B BUAE NeTenb, HO TaMm, rae
3TO HEBO3MOXHO, PaCCTOSIHNE S, UBMEPEHHOE MOMEPEK PACCTOAHNS MeXAy OBYMsI TOUKAMKU Ha NPOBOAHMKE,
W ANvHa NpoBOAHMKA MeXAy 3TMMU TOYKaMu (CM. PUCYHOK 1) OOIMKHbI COOTBETCTBOBATb 3HAYEHUAM, YKa-
3aHHbIM B 6.3.

I

-4
¥

I=11+1s+13

PucyHok 1 — MNeTna B TokooTBOAE

He cnenyet npoknagbliBatb TOKOOTBOAbI B BOOOCTOYHbIX pr68X, Aaxke ecrin OHU NOKPbITbl N30OJTALIMOHHBIM
mMmaTtepuanom.

MpumevaHne — Bosgenctene Bnarn B BOOOCTOYHbIX pr6ax npUBOAUT K KOPPO3MM TOKOOTBOAOB. PekomeHayeTcs,

4YToObl TOKOOTBOADI pacnonaranmcb Takmv 06p830M, YTOObI Mexay HMMKU 1 aBepamMmm 1 OKHamMum obecneynBanoch

Ge3onacHoe paccToAHune cormnacHo 6.3.

TokooTBoabl CM3, He M30NMpoBaHHbIE OT 3aLLMLLIAEMOro 34aHUS, MOXHO ycTaHaBNuMBaTb CreayloLnm
obpasom:

— €CINN CTeHa BbIMNOSTHEHA M3 HETOPIOYEro MaTtepuarna, To TOKOOTBOAbI MOTYT BbITb 3aKpensieHbl Ha NoBEpX-
HOCTW CTEeHbl UM MPOXOAUTL B CTEHE;

— eCnu CTeHa BbIMNOMHEHA M3 TOpHYero MaTtepuana, To TOKOOTBOAbI MOTryT ObITb 3aKpenneHsbl Ha NoBepx-
HOCTW CTEHbl Tak, YTOObl MOBLILEHNE WX TeMMepaTypbl NPy NPOTEKAaHUU TOKa MOSMHUWM He NpeacTaBnsino
ONacHOCTU Ansi MaTepuarna CTeHbl;

— eCInu CTeHa BbINONHEHA W3 TOpPHYEro matepuana v NoBbllleHMe TemnepaTypbl TOKOOTBOAOB Mpea-
CTaBnsieT Ans Hero ornacHoOCTb, TOKOOTBOAbLI AOIMKHbLI pacnonaraTbCsi Takum obpasoM, 4Tobbl paccTosiHue
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MeXay HUMU K cTeHon Bcerga npesbiwano 0,1 M. MeTtannuyeckne ckobbl AN KpenneHus TOKOOTBOAOB
MOrYT ObITb B KOHTaKTe CO CTEHOW.

Ecnun Henb3si obecneunTtb COOTBETCTBYIOLLEE PAcCTOsSHME OT TOKOOTBOAA OO0 roptoyero matepuana, 1o
CceyeHne NpoBoOAHMKA SOMKHO ObITb He MmeHee 100 MM>.

5.3.5 EcTecTBeHHbIe 31eMeHTbl TOKOOTBOAOB

Cnepgyowmne KOHCTPYKTUMBHbIE 3MEMEHTbI 34aHWMA MOXHO paccMaTpuBaTb B KayeCTBE €CTEeCTBEHHbIX
TOKOOTBO[OB:

a) MeTannM4eckne KOHCTPYKLUN NpU YCroBUM, YTO:

— aneKTpu4yeckasi HenpepbIBHOCTb MEXAY Pa3HbIMU 3NIEMEHTAMU SIBMSETCS MOCTOSHHOW U COOTBET-
ctByeT TpeboBaHuam 5.5.2;

— OHM UMEKT HE MEeHbLUMe pa3Mmepbl (ykasaHHble B Tabnuue 6), yem TpebytoTca ansg cneumanbHO
npegycMoTPEHHbIX TOKOOTBOAOB.

Tpybbl, MO KOTOPbLIM MPOTEKAIOT FOPHOYME UMM B3PbIBOOMACHBIE CMECU, HE OOIDKHbI paccMaTpMBaThCs B
KadecTBe €eCTECTBEHHbIX KOMMOHEHTOB TOKOOTBOAA, €CN BO (praHUEBbLIX COEAMHEHMSX WCMONb3YHTCA
HemeTannuyeckue NPOKMagKu UM ecrim CTOPOHbI doriaHua He coeanHEeHbl UHBbIM HadeXHbIM CrocoboM.

I'Ipmmeanme 1 — MeTtannunyeckue KOHCTPYKUMN MOTYT UMETb U30JTALMOHHOE MOKPbITUE;

b) meTannuyeckne, aNeKTPUYECKN HENPEPbIBHbIE KOHCTPYKLMW 34aHUS, apMUPOBaHHbIE GETOHOM.

MpumeyaHue 2 — YTo kacaeTcs cOOpHOro xenesobeToHa, Mexay apMUPOBaHHBIMK 3IEMEHTaMU BaXKHO yCTaHaB-
nuBaTb coeAuHsieMble Mexay cobon yanbl. Takke BaXkHO, YTOObI B xene3obeToHe ObiNo obecneyeHo coeamHeHne
mexay aTumu yanamu. OTAenbHbIe YacTy AOMKHbI COEAUHSATLCS Ha MecTe BO BpeMsl cOopku (CM. npunoxexue E).
MpumeyaHue 3 — YTto kacaeTcs NpeaBapuUTENbHO HaMPSHKEHHOTO Xene3obeToHa, BHUMaHWe crieqyeT YAEnsiTb PUCKy
BO3HMKHOBEHUSI HEMPUEMMEMbIX MEXaHUYECKMX MOCMEACTBUA Kak U3-3a Toka MOMHWK, Tak M u3-3a pesyrnbTaTta
COEAMHEHUSI C CUCTEMOWN MOMHMESALLMTDI;

C) coeavHeHHasa mexay cobown cTanbHas apmaTypa 30aHus.

MprmeyvaHue 4 — Ecnu B Ka4ecTBe TOKOOTBOAOB MCMONb3YETCsl METannmMyeckas CTpyKTypa CTarnbHbIX KOHCTPYKLMIA
Unn coeanHeHHas Mexay coboi meTannuyeckas apmaTypa, TO B KOmnbLieBbIX MPOBOAHMKAaX HET He0bXoaAMMOoCTH;

d) yactu cacaga, NnpodUNUPOBaHHbIE SNIEMEHTLI U OMNOPHbIE MEeTannMyeckne KOHCTPYKLMKM dhacaga npu
yCIOBWUU, YTO:

— VX pasMepbl COOTBETCTBYIOT yKa3aHWsiM, OTHOCALLUMMCS K TOKOOTBoAaM (CM. 5.6.2), a TonuimMHa meTan-
NNYECKUX NNCTOB UK MeTannuyecknx Tpyd coctaenset He meHee 0,5 Mwm;

— WX 9neKTprYecKkas HeNpepbIBHOCTb B BEPTMKANbHOM HanpaBreHnM COOTBETCTBYET TpeboBaHmnam 5.5.2.

MpumeyaHune 5 — MoagpobHyto nHpopmauwmio cM. B npunoxexum E.

5.3.6 KOHTpONnbHbIE CTbIKU

lMpu coegnHeHnn 3a3emMnNUTENen Ha KagoM TOKOOTBOAE AOIMKEH ObiTb YCTAHOBMNEH KOHTPOSbHbIN CThIK,
Kpome criyyasi, Korga UMelTCsi eCTECTBEHHbIE TOKOOTBOAbI, COEAVHEHHbIE C 3a3eMIISIOWLMM 3MEKTPOAOM B
cyHOamMeHTe.

[ns npoBegeHus n3MepeHns CTbIK AOMMKEH OTKPbIBATLCA C MOMOLLbIO MHCTPYMeEHTa. [1pu HopmansHOM
NCMOMb30BaHMM OH AOIPKEH OCTaBaTbCH 3aKPbIThIM.

5.4 CucTtema 3asemneHus

5.4.1 O6wWwume nonoxeHun

Mpun paccmMoTpeHun paccemsBaHnsa BbICOKOYACTOTHOrO TOKa MOSHWUM B 3eMrie U C Lenblo MUHUMU3MPOBAHWSA
NoObIX OMacHbIX NepeHanpshKeHUn KOHUrypaums u pasmepbl CUCTEMbl 3a3EMIIEHUS SABMASIOTCA BaXXHbIMU
KpuTepusamu. Kak npaBuno, pekomeHayeTcsi HU3Koe COMpPOTUBIEHNE 3a3emMiieHns (MO BO3MOXHOCTU MeHee
10 Om, n3amepeHHOe Ha HU3KOW YacToTe).

[na monHuesawmTbl NpeanoyTuTensHee UCNonNb3oBaTb BCTPOEHHLIN B 34aHWE U NPUrOAHbIN ANs BCeX
uenen oTaenbHbLIN 3a3eMnuTens (HanpuMmep, Ans MOfHMe3alUnTbl, CUCTEM 3reKkTponepenadn n CBa3n).

Cunctembl 3a3eMneHns OMKHbI COEAMHATLCA B COOTBETCTBMM € TpeboBaHusmun 6.2.

MpumeyarHne 1 — YcnoBusi pasgeneHvst U CoOeauHEHUsT APYrnX 3a3emMnuTeneil o6blMHO onpeaensitoT COOTBETCT-

BYIOLLME OpraHbl yrnpaBreHus.

MNpumeyaHne 2 — Ecnu coeguHaoTca mexay coboli 3a3eMnuTeNn, N3roToBMNEHHbIE U3 pas3ninMyHbIX MmaTepuanos, TO
MOTYyT BO3HUKaTb Cepbe3Hble I'IpOGJ'IeMbI, CBsi3aHHbIE C KOPPO3nen.

5.4.2 PacnonoxeHue 3a3eMiieHUsi B 0ObIYHbIX YCNOBUAX
Mcnonb3yloT ABa OCHOBHLIX TMNa (A 1 B) pasmelleHms 3a3eMIIsioLWnxX 3r1eKTpoaoB.

10
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5.4.2.1 PacnonoxeHune Tuna A

[aHHbBIN TMN pasMeLLeHns BKIOYaeT ropnu3oHTanbHbIe U BEPTUKANbHbBIE 3N1eKTPOAbl, YCTAaHOBMNEHHbIE
3a npegenamu 3almaeMoro 3gaHns 1 NPUCOeAMHEHHbIE K KaX40MY TOKOOTBOAY.

B pacnonoxeHun Tuna A obLuee KONMMYeCTBO UCMOSb3YEMbIX 3a3EMJISIOLLMX NIEKTPOOOB AOIMKHO ObITb
He MeHee OBYX.

100

90

&0 g Kmacce I
70 _ _ | _ 1

60

50 [ | | | e K
L | L~ | Kmace I

L1,M

40 [ 1 | . | { | |
L A
30 A 1A

~
20 | L~ ]

10 // 7

/ ‘ﬁ/ Kmace II-IV

0 500 1 000 1500 2 000 2 500 3 000
p, OM'm

MpumeyaHue — Knaccel Il v IV He 3aBUCAT OT yaenbHOro CONpOTMBNEHUS 3a3€MIMEHUS.

PucyHok 2 — MuHMmanbHas anuHa /4 Kaxgoro saseMnsiloliero anekTpoaa
B COOTBETCTBMMU C KNacCOM CUCTEMbl MOJTHUE3ALUUThI

MuHuManbHas gnuvHa /4y Kakgoro 3a3eMnsiolero afekTpoda Ha OCHOBaHMM KaX4oro TOKOOTBOAA
COCTaBIISIET:

— |y — ANga ropnsoHTarnbHbIX 3NEKTPOLOB, NN

— 0,5 I1 — Ans BepTUKanbHbIX (MW HAKNOHHBIX) 3NEKTPoaoB,
roe /1 — MMHUManbHasa AnnHa ropM3oHTanbHbIX ANEKTPOAOB, YKa3aHHas Ha PUCYHKe 2.

Uto KacaeTtcd KOMOWMHMPOBAHHBLIX (BEpPTMKAlbHbLIX WM TFOPU3OHTAsbHbIX) 3EeKTpodoB, TO creayeT
paccmaTtpuBaTb OOLYHO ANVHY.

3HayeHNss MUHUMArbHOW [fMHbI, MOKa3aHHble Ha PUCYHKE 2, MOXHO HE Y4uUTbiBaTb MpPU YCIOBUM
OOCTWXKEHUS yaernbHOro conpoTuBrieHnst 3asemrieHnss meHee 10 OM (M3MepeHHoe Ha 4acToTe, OTnM4yato-
LLleca OT YacToThl CETU U ee napannenu, ¢ TeM 4Tobbl n3bexaTb NoMex).

I'Ipmmeanme 1 — BO3MOXHO CHWXEeHue yOenbHOro conpotmBiieHna 3as3eMneHuna 0o 60 m 3a cuet yBenunyeHuna

3a3eMnAarnLwmnx MmonHMeoTBo40B.

MpumeyaHue 2 — bonee nogpobHy MHpOPMaLMIO CM. B MpunoxeHum E.

5.4.2.2 PacnonoxeHue Tuna B

[aHHbIn TMN pacnonoXxeHust BKMOYaeT NMOO KOMbLEBOW MPOBOAHMK, HaxoAasWMACa 3a npegenamm
3aWmLWaemMoro 3gaHums, conpukacatowmmnca ¢ novsor Ha 80 % cBoer NONHOW ANWHbLI, MO0 3a3eMNALLNNA
3NEKTPOA B PyHAAMEHTe. DTN 3a3eMisoLme SreKTpoabl Takke MOryT ObiTb CeTYaTLIMMU.

[nsa konbLEeBOro 3a3eMIisoLLIEro anekTpona (Mnv 3a3eMnsiloLEro anekTpoaa B pyHaamMeHTe) cpegHui
paguyc r. y4acTka, OXBaTbiBAEMOrO KOMbLIEBbIM 3a3eMNSAILWLMM 3MNEKTPOAOM, OOMMKEH ObiTb HE MeHbLue
3HaYeHus Ii:

rezl (1)
roe |, npeactaBneHa Ha pucyHke 2 B cooTBeTcTBUM ¢ knaccamu |, 11, 111 v IV CMS.
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Ecnun Tpebyemoe 3HauveHue /; NpeBbILIAET COOTBETCTBYHOLLEE 3HAYEHME f,, TO HEOOX0ANMMO A00aBUTH
rOPU30HTarbHbIA NN BEPTUKANbHbINA (UM HAKITOHHbIE) SNEKTPOAbl ANNHOW I, (ropu3oHTanbHbIN) U |, (BEpTU-
KanbHbI), paccunTbiBaeMble NO criegylownm dopmynam:

/r=/1_re (2)

= (= re)2. (3)
PekomeHayeTcs, 4ToObl KONMYECTBO 3NEKTPOAOB ObINO HE MeHbLUE KONMMYecTBa TOKOOTBOAOB (HE MeHee
OBYX).
[ononHuTenbHble 3NekTpoabl A0MKHbI COEAMHATLCS C KOMbLEBLIM 3a3eMIISIOLLMM 3MEKTPOAOM B TOYKaX
COEeAVMHEHUS TOKOOTBOAOB U MO BO3MOXHOCTU HA PaBHOM PaCCTOSIHUM.

5.4.3 YcTaHOBKa 3a3eMNAOLWMUX INEKTPOaoB

YKenatenbHo, 4TOGLI KOMbLEBOW 3a3eMMSALWUN aNekTpo (pacnonoxeHue Tuna B) ycTtaHaBnueancs B
3emrie Ha rmybuHe He meHee 0,5 MM 1 Ha pacCTOsSiHUM NPUONN3NTENBHO 1 M OT BHELLUHUX CTEH.

3asemnisiolme anekTpoapl (pacnonoxeHue Tuna A) AOMmMKHbI OblTb MPOSIOXEHLI HA rMyOnHE Mo BEPXHEMY
Kpato He meHee 0,5 M 1 pacnpenenaTbcs, N0 BO3MOXHOCTW, PABHOMEPHO, YTOObI CBECTU K MUHUMYMY BO3-
OEeNCTBUS ANEeKTPUYECKOro B3anMoaencTBus B 3emrie.

3asemngoLme anekTpodbl YCTaHaBNMBAKOT TakMM 06pa3om, YToObl MX MOXHO Gbiflo NPOBEPUTL B Xo4e
CTpOUTENbLCTBA.

MyOGuWHa Npoknagku 1 TUN 3a3eMIISOLLNX ANEKTPOAOB AOMKHbI ObITb TAKUMK, YTOObLI CBECTU K MUHUMYMY
BO3OEWNCTBUS KOPPO3WK, BbICbIXaHWE 1 NMPOMep3aHMe NoYBbl U CTabMnManpoBaTb TakuMm ob6pasoM yaernbHoe
COMNPOTUBIEHNE 3a3emrieHunsl. BepxHiol YacTb BEPTMKANbLHOIO 3a3eMIUTENS, paBHOro rMybuHe NpoMep3aHns
MOYBbI B YCIOBUSIX NPOMEP3aHUsi, HE PEKOMEHAYETCSA paccMaTpmBaTh kak acpheKTUBHY!O.

MpumeyaHne — Takum obpasom, ANUHY /1 KaXKAOro BepTUKaNbHOroO anekTpoda Heobxogumo yBenuuutb Ha 0,5 m u3

pac4yeTa, B3aToro B 5.4.2.1 1 5.4.2.2.

[ns ckanucToro rpyHTa pekoMeHayeTCsl MCNOob30BaTh NOPAAOK PACNoNoXeHUs 3a3emneHms Tuna B.
Ons 30aHWi C KOMMSEKCHBIMWU 3MNEKTPOHHBIMM CUCTEMaMWM UMW C BbICOKMM PUCKOM BO3ropaHus
(cMm. IEC 62305-2) xxenatenbHO UCNONb30BaTh PacnonoXxeHue 3azemneHuns tuna B.

5.4.4 EcTecTBEeHHbIe 3a3eMnnTenmn

B kauyecTBe eCTeCTBEHHbIX 3a3EeMIISIOLLMX 3EKTPOAOB MOXHO UCMOSb30BaTh COEAMHEHHYO MeXay cobon
Xene3obeTOHHY apMaTypy Unn Apyrne nop3eMHble MeTannnuyeckme KOHCTPYKUMK, oTBevatlolmne Tpebosa-
HusaM 5.6 HacToswero npeacrangapta. Ecnm xxene3ob6eToHHasi apmaTtypa UCMNonb3yeTcsl B KaYeCcTBe 3a3eM-
NALLMX SNEKTPOAOB, TO NOBbILWEHHbIE TpeboBaHUA crieqyeT NPeabsaBnsaTb K MeCcTaM ee CoeaNHEHWU, YTobbI
UCKNIOYUTb MEeXaHM4ecKoe paspyLueHne 6eToHa.

Mpumevarne 1 — Mpu ncnonb3oBaHun GeToHa cregyeT ob6paTUTbL BHMUMaHWE Ha BEPOSITHbIE MOCNeaCcTBUS NpoTe-

KaHWsi TOka rpo30BOro paspsiga, KOTopbIi MOXET Bbl3BaTb HEAOMYCTUMbIE MEXaHUYECKUE Harpys3ku.

MpumeyaHne 2 — lMpu Mcnonb3oBaHWM 3a3eMnuTens B yHOaMEHTE BO3MOXHO AJUTENbHOE MOBLILLIEHWE COMpPO-

TUBMEHNS 3a3eMIEHUS.

Mpumeyvanne 3 — Bonee nogpobHast MHpopMaLmMsa Ha 3Ty TeMy NpMBegeHa B NPUnoxeHnn A.

5.5 KOMNOHeHTBI

KomnoHeHTbl CM3 gOmKHbI BblAEPXKUBATb 3MEKTPOMArHUTHbIE BO3AENCTBMS TOKA MOSTHUW M NPOrHO3u-
pyemMble aBapuinHble HanpsXXeHns 6e3 NoBpexaeHUn.

KomnoHeHTbl CM3 [omkHbl ObiTb BbINOMIHEHLI U3 MaTepUarnos, NEPEYMCNEHHbIX B Tabnuue 5, unm uns
OpYyrux matepmanoB C PaBHOLIEHHBbIMW MEXaHUYECKUMU, SNEKTPUYECKUMU U XUMUYECKUMN (KOPPO3US) TEXHU-
YECKMMU XapaKTepPUCTUKaMW.

I'Ipmmeanme — ,D,J'Iﬂ KpenrieHnAa MOXXHO UCMOoJb30BaTb KOMMOHEHTHI, N3roTOBJ1IEHHbIE N3 HEMEeTalNTIM4eCKoro martepuana.
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Tabnuua 5 — MaTtepuanbl cucteMbl MOJNTHUE3aALWMUTbI U YCITIOBUS UCMONb30BaHUA

VMcnonb3oBaHue Koppoaus
MoxeT 6bITb
Marepuan Ha oTkpbiTOM B semne B GeToHe ConpoTuB- Bospacrtaet YHUYTOXEHA
BO3ayxe neHuve 3a cyeT ranbBaHu4e-
CKOU CBA3bIO
Megb CnnovwuHon CnnowwHon CnnowHon Xopowee Bo | CepHUCTbIX
NPOBOOHMK NPOBOOHUK NPOBOOHUK MHOIUX Cpe- | BELLECTB
nax
MHoroxunb- | MHoroxmnb- | MHoroxunb-
HbIV Npo- HbI Npo- HbI Npo- -
BOAHWK BOOHUK BOOHUK
B kayecTBe B kayecTBe
NOKPbITUS NOKPbITUS
OumHko- CnnotuHon CnnotuHon CnnotuHon Mpuemnemoe | Bbicokoro Menb
BaHHas NPOBOOHMK NPOBOOHUK NPOBOOHUK Ha BO3ayxe, B| coaepxaHus
rops4mm beTtoHe n B Xnopuaos
cnocobom MHoroxunb- MHoroxumnb- | NNOOOHOCHOW
cTanb HbIN Npo- HbI Npo- nodyse
BOAHWK BOOHUK
Hepxa- CnnowHomn CnnowHon CnnowHon Xopouwee Bo | Beicokoro
Bewowas NPOBOOHMK NPOBOOHUK NPOBOOHUK MHOIMX cpefax| coaepXaHus
cTanb X1iop1aoB
Muoroxunb- | MHoroxumne- | MHoroxunbe- B
HbIN Npo- HbI NPOBOA- | HbI NpPO-
BOOHMK HUK BOOHUK
AntomuHun | CnnoLuHon He ncnonb- He ncnonb- Xopoluee B LLleno4Hbix Megb
NPOBOAHMK 3yetcs 3yetcs aTtmocdepax, | pacTBOpoB
cogepxalumx
MHoroxunb- HU3KNE KOH-
HbIN Npo- LeHTpaunmn
BOAHWK cepbl 1 Xno-
puaa
CsuHel CnnoLuHomn CnnoLuHon He ucnonb- Xopolee B Kncnbix Menb
NPOBOAHMK NPOBOOHUK 3yeTcs aTtMmocgepax, | rpyHToB
cogepxaLymx
B kadecTBe B kayecTBe BbICOKNE KOH- Hepxaseto-
NOKpbITUS NOKPbITUS LeHTpaumm was cranb
cynbaTos

Mpumevanue 1 — B HacToswen Tabnuue npusedeHo obLiee pykoBoAcCTBO. B ocobbix criyvasx TpebyeTtca HeBocnpu-
MMYMBOCTb KOppo3un (cm. npunoxexune E).
MpumevaHue 2 — MHoroxusnbHble NPOBOAHNKN Bonee NofBepXeHbl KOPPO3nK, YeM CrIOLLHbIE NPOBOAHUKN. MHoro-
XUNbHblE MPOBOAHVKM TaKkxe NOABEpPratoTcs KOPPO3UW, eCrin OHU BXOAAT B 3eMI0 Unn BeTOH 1in BbIXOAAT OTTyaa.
Mo aTo NpuuYnHe He pekoMeHAyeTCs pasmeLlaTb B 3eMile MHOTOXWITbHbIE NPOBOAHUKN U3 OLIMHKOBAHHON CTanw.

Mpumevanne 3 — OunHKOBaHHasA CTanb Takke MOXeT paspyliaTbCs Nog AeWCTBMEM PXaBYMHbI B IMHUCTOM UMK
BMaXHOM rpyHTe.
Mpumeydarune 4 — OumMHKOBaHHast cTarb, UMetoLLascs B OETOHHOW KOHCTPYKLMM 30aHKsl, He JOMKHA BAABATLCS B 3EMIT0
(3a npegenbl 6ETOHHON KOHCTPYKLMW 34aHKs) BCreACTBME BO3MOXHOW KOPPO3WK CTanm.
MpumeyaHne 5 — OumHKOBaHHaA cTanb, COnpuKacarLwascs ¢ apMaTypHOW CTanbio, KOTOpask MOXEeT HaxoauTbCs B
GEeTOHHOWM KOHCTPYKLMK, NPU OnpeaeneHHbIx 06CToATeNbCTBAxX Bbl3blBAET paspyLueHne 6eToHa.
MpumevaHue 6 — Mcnonb3oBaHWe CBMHLA B 3a3eMIIEHNM YAcTO 3anpellaeTcs UM OrpaHMYMBaeTCs MO NPUYUHE ero
OMacHOCTY AN OKPYXartoLLen cpeabl.

5.5.1 KpenneHue

MOJ'IHI/IeI'IpI/IeMHMKI/I N TOKOOTBOAbI AOJMKHbI OblTb XECTKO 3aKpenyeHbl Tak, 4TOObI MCKNIOYNTL NoHOoN
pa3pbiB  Unn ocnabnexune KpenneHna npoBOAHUKOB Moa OEencTBmem ANEeKTpoanHaMN4eCKNX Ccumn wunun
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CryYamHbIX MeXaHW4ecknx BO3OeWCTBUIN (Hanpumep, oT BMBpauuu, NageHus CHEXHOro nnacrta, TensmoBoro
pacwupenusa u T. 4.) (cm. npunoxexue D IEC 62305-1).

5.5.2 CoeanHeHusn

KonnyecTtBo coeanHeHWn BOOMb NPOBOAHMKOB AOSTKHO CBOAUTLCS K MUHMMAanbHoMy konudyecTBy. Coeau-
HEHUS OOMKHbl ObITb BbINOMHEHbI HAAEXHbIM 00pa3oM, HampuMep C WUCMONb30BaHMEM Malky TBEPAbIM
npunoem, ceapku, rodpupoBaHus, panbLeBbIX COeAUHEHN, 3aBUHYMBAHNS UM BONTOBOrO KpenneHus.

CoepfunHeHMs cTanbHbIX KOHCTPYKUWMA BHYTPU apMMPOBAHHLIX OETOHHbLIX 3[4aHWA OOMKHbI OTBEYaTb
TpeboBaHusm 4.3.

5.6 MaTtepuansbl u pasmepsbl

5.6.1 MaTepuansl

MaTtepuan u ero pasmepbl BbIGUPaOT C y4EeTOM BEPOSITHOCTU BO3HUKHOBEHUSA KOppo3un nubo 3alum-
Laemoro 3aaHusa, nmbo CMS3.

5.6.2 Pasmepbl

KoHdurypaumm n MmHMMarnbsHble Miowaamn nonepeyHoro cevYeHnsi NpoBOAHWUKOB, CTEPXKHM MOJTHUENpU-
€MHUKa 1 TOKOOTBOAb! NpuBeAeHbl B Tabnuue 6.
KoHdurypaumm n MmHMManbeHble pa3Mmepbl 3a3emnmTenen npuBeLeHsl B Tabnvue 7.

Ta6nuua 6 — MaTepuan, KOH(Urypauus ¥ MUHMMarnbHoOe ceyeHue NPOBOAHUKOB MONTHUENPUEMHMKA,
CTepXXHell U TOKOOTBOAOB

MuHumarnbHas
MaTtepunan KoHdourypaums nnowiagb nonepeyHoro KommeHTapum 10)
cevyeHund, MM2
Menb CnnoLuHoW NNocKkuin 509 TonwuHa 2 MM (MUHUManbHas!)
CNNOLLHON KpYrAblil * 50 ® [nametp 8 Mm
MHOroXunbHbIN 509 OuameTp kaxgon xunbl 1,7 Mm
(MVHUManbHbLIN)
MHOroOXunbHbLIN KPYribii »4) 200 % Onametp 16 Mm
Megab, nokpbl- | CNMOLWHOW MI0CKniA 509 TonwuHa 2 MM (MUHUManbHas!)
Tasi Ofl0BOM
CNNOLLHOWM KpYrAblii * 50 ® [nametp 8 Mm
MHOFOXMIbHbBIN 509 OunameTp kaxaoi xunbl 1,7 Mm
(MUHMManbHBIN)
AnNOMUHWUIA CnnowHon nnockui 70 TonwuHa 3 MM (MUHUManbHas!)
CnnowHon Kpyrnbli K 508 OuameTp 8 mm
MHOroXXunbHbIN 50 % OuameTp kaxgon xunbl 1,7 Mm
(MVHUMAanbHbLIN)
AntomMuHueBbIN | CnNnoWHOW NAIOCKMI 509 TonuwwuHa 2,5 MM (MUHUManbHas)
cnnas
CNnOLLHON KpYrAblil * 50 [nametp 8 Mm
MHOFOXMIbHbBIN 509 OunameTp kaxaoi xunbl 1,7 Mm
(MUHMManbHLIN)
MHOroOXunbHbLIN KPYrbIn 3 2009 Onametp 16 Mm
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OkoH4aHue Tabnuubl 6

MuHumarnbHas
Matepuan KoHdurypaums nnowagb nonepequro KommeHTapum 10)
cevyeHund, MM
Cranb ropﬂqero CnnowHon nnockum 509 TonuwwHa 2,5 MM (MMHMManbHas)
LIMHKOBaHWS 2
CrinoLHom kpyrmbii % 50 [nameTtp 8 Mm
MHoroXunbHbIn 509 HOuameTp kaxgon xunbl 1,7 Mm
(MUHMManbLHBIA)
MHOroXnnbHbIN prrnb||/|3) 4-9) 2009 OvnameTp 16 MM
Hepxasetowas | CnnoLwHoi nnockuii © 509 TonwwmHa 2 MM (MUHUManbHas)
cTanb
CnnoLHom Kpyrmbii © 50 [nameTtp 8 Mm
MHOrOXMUMbHbIN 709 OvameTp Kaxaom xunbl 1,7 MM
(MUHMManbLHBIA)
MHOrOXMWIbHbIA KPYIIbIi 34 200 ¥ OunameTp 16 Mmm

K MVIHMMaJ'IbHaﬂ TOJILLMHA ropayeny>XeHoro nnn aneKkTposiIMTM4eCckoro nokpbIiTuA 1 MKM.

%) MokpbITUE AOMKHO GbITh FMAAKUM, HEMPEPLIBHBIM, 6€3 NATEH PacnnaBa U ¢ MUHAMAILHOM TOMLLMHOM 50 MKM.

% MpuMeHsIETCS TOMBKO A1s CTEPXKHEN MOSTHUENPUEMHNKA. B OTAEMbHBIX Cy4asiX, (1€ MEXaHNYECKOE HamMpshKeHue,
HanpuMmep AaBfieHue BeTpa, He SBMSAETCA KPUTUYECKM BaXKHBIM, MOXHO UCMOMNb30BaTbh CTEPXEHb MOJTHUENPUEMHUKA
AnuHor 1 M (max) ¢ 4ONOMHMTENBHOW uKCaunen.

ﬂpMMeHﬂeTCﬂ TONbKO AN1A 3a3eMMAIOLLEro BXOOALWErO CTEPXKHS.

XpOM 2 16 %, Hukenb 2 8 %, yrnepog = 0,07 %.

® Uro KkacaeTcs cTanbHbIX 3fIEMEHTOB, BCTPOEHHBIX B GETOHHbIE COOPYXEHWS 1 (MNK) COMPUKACAIOLLNXCS C BOC-
nnameHsieMbiM MaTep1anom, MUHUMAanbHbIE pasMepbl AOMKHBI GbiTb yBenMUYeHsl 4o 78 MM (auameTpom 10 MM) Ans
CMITOLLHOrO KPYrroro NpoBogHuka n o 75 MM (MWHMManNbHOW TONLWMHOW 3 MM) AN CNIIOLLIHOIO NIOCKOrO NPOBOAHMKA.

B OTAENbHBIX Cy4asix, A€ MEXaHV4ECcKOe HaNpsKEHNe He ABMAETCS BaKHLIM TpeboBaHNEM, MOXHO CHU3UTb
pa3wvep ¢ 50 MM (amameTtpom 8 mm) oo 28 MM (amameTpom 6 mm). B naHHOM crnyyae HeoOxoauMOo yaenaTb BHUMaHWe
YMEHBLLEHNIO 3a30pa KpenexHbIX AeTanen.

® Ecnm TENnoBble N MEXaHUYECKME acrneKTbl MET 60nbmoe 3HayeHue, 3TV pa3mepbl MOTyT ObITb YBENMYEHbl A0
60 MM QNS CNOLHBIX MAOCKVX NPOBOAHUKOB 1 40 78 MM? [1151 CIIMOLLIHbBIX KPYIIbiX MPOBOAHUKOB.

9 YroBbl He AOMYCTUTb NNABAEHNS, MUHMMAILHOE MonepeqHoe CeueHne AoMKHO CoCTaBnATL 16 MM ONst MeHbIX
NPOBOAHMKOB, 25 MM s aMOMUHUEBbIX NPOBOAHNKOB, 50 MM’ NSl CTaNbHbLIX MPOBOAHWKOB 1 50 MM’ ANs NpoBOA-
HMKOB M3 HepxaBetowen ctanu ans ygenoHon aHeprum 10 000 kx/Om. MogpobHyto uHdopmauuio cM. B npuno-
xeHum E.

% TonwwHa, W1pKHa U AMaMeTp yCTaHOBMEHb! B npeaenax +10 %.

Ta6nuua 7 — Matepuan, KOH(Urypauus U1 MMHMMAarbHble pa3Mepbl 3a3eMnuTenei

MuHumanbHbIe pasmepsl
MaTepuan KoHdpurypaums CrepxeHb MpoBoAHMK Mnactuha KommeHTapuy
3azeMieHna 3a3eMiieHund,
3a3emMneHund
J, Mm MM
Menb MHOrOXMMbHbINA ) 50 Mm? AvameTp kaxaon xunbl 1,7 Mm
(MVHUManbHbLIN)

CRoLwHO Kpyrmblit 50 Mm? OnameTp 8 Mm

CnnowwHoit nnockuit ¥ 50 Mm? TonwmHa 2 MM (MUHUManNbHas)

CnnoLuHon Kpyrnbiv

8
Tpy6a 15 ®)
20 TonuwwuHa cTeHkn 2 MM (MUHK-
CnnowHag nnacTnHa MarnbHas)
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OKoH4yaHue Tabnuubl 7

MuHuManbHbIE pa3mMepbl
MaTepwuan KoHcburypaumst CrepxeHb MpoBoAHMK Mnactuta KommeHTapum
3a3emMneHunsa 3a3eMiieHund,
3a3eMIieHund
D, MM MM
CeTyatad nnactuHa 500 x 500 | TonwwmHa 2 MM (MUHUManNbHasA)
600 x 600 | Cekumsa 25 x 2 Mm
MuHumanbHaa anvHa ceT4yaTon
KOHCTPYKUMN 4,8 M
Cranb OUuUMHKOBAHHBIN HOvameTp
CTINOLLHOM Kpyrmbiit 2 16 9 10 Mm
OumHkoBaHHas TonwwmHa cTeHkn 2 MM (MUHK-
Tpy6a 2 25 ManbHas)
OuMHKOBAHHBIN TonuwwmHa 3 MM (MMHUManbHas)
CMMOLLHOW NIOCKUi " 90 Mm?
OumHkoBaHHas TonwmHa 3 MM (MUHMManNbHas)
cnnowHas nnactuva " 500 x 500
OumHkoBaHHasA ceT4va- Cekuma 30 x 3 mm
Tasi nnacTuHa ' 600 x 600
CnnowwHon Kpyrnbin, Pagnyc 250 MKM (MUHMMarbHbIN)
NOKPbITbIA Meablo 14 MepgHoe nokpbITUe ¢ cogepxa-
Huem meam 99,9 %
CnnowwHon Kpyrnbl ¢ OnameTp
HEMNOKPbITOM NOBEpPX- 10 Mm
HOCTbIO
OUuMHKOBAHHBIN TonwwuHa 3 MM (MUHUManbHas)
CMMOLLHOW NNOCKNI
UIn C HEMOKPbITOM MOo-
5), 6) 2
BEPXHOCTbIO 75 MM
OUuMHKOBaHHbIN HOuameTp kaxgon xunbel 1,7 Mm
MHOTOXMbHBIA 2 ©) 70 Mm? (MUHUMAnbHbIN)
OunHKOBaHHbIN C Norne-
peyHbIM npodunem R 50x50%3
Hepxa- CnnowHon Kpyrnbli 15 OwameTp
Berou.l,a7ﬂ 10 MM2
cTanb " CnnoLwHON Nnockun 100 mm TonwmHa 2 MM (MUHMManbHas)

R MokpbITME OOMKHO BbITb FMagKMM, HENPepbIBHLIM U 6e3 NATEH pacnnasa U ¢ MUHUMAanbHOW TOMNLWMHOM 50 MKM
ONs KpYrhbIX NPOBOAHUKOB M 50 MKM Ans NNockoro Matepuwana.
XKunbl gomkHbl 06pabaTbiBaThCs 40 OLMHKOBLIBAHWS.
% Takxe MOTYT MOKpPbIBaTbCS OFTOBOM.
Mepb gomKkHa HaZeXHO COEAUHATLCS CO CTanblo.
PaspeluaeTcs Tonbko B Criy4ae NnofHoro BCTpavBaHus B 66 TOHHOe COoOopYKeHue.
PaspeluaeTcs Tonbko B criydae NpaBuiibHOMO B3aMMHOMO CoeaANHEHUs Yepes Kaxable 5 M (MUH.) C eCTECTBEHHbIM
cTanbHbIM apMUPOBAHNEM YacTU (PyHAAMEHTA, ConpuKacaroLLencs ¢ 3emnen.
7 XpoM = 16 %, Hukenb = 5 %, monunbaeH = 2 %, yrnepoa = 0,08 %.
0 B HekoTopbIX cTpaHax gonyckaetcs 12 mm.
B HekoTopbIX CTpaHax 3a3eMrsitoLLuiA NPOBOA B CTEPXKHAX UCMOMb3yeTcs Ans NPUCOeAUHEHNST TOKOOTBOAA K TOYKe
ero BXofa B 3eMJio.
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6 BHYTpeHHAA cucTema MONHUe3almTbI

6.1 O6LwuKe nonoxeHuns

BHyTpeHHFlFl CM3 He pomxHa [onyckatb BOSHUMKHOBEHUA OMACHOrNro UCKpeHuA B 3allmiiaeMoM 3aHnuun
n3-3a TOKa MOJTH1KN, NPpOTEKaLero Bo BHyTpeHHeIZ CM3, unnue Opyrux npoBogdALNX HacTax 34aHUA.

OnacHoe NCKPEeHNEe MOXET BO3HUKATb MexXay BHelwHen CM3 n OPYrMMU KOMMOHEHTaMW, HanpumMmep:

— MeTannnM4eCkKnMmn yCtaHOBKaMu;

— BHYTPEHHUMU CUCTEMAMMU,

— BHELWWHMKM TOKonpoBoAALWMMN YaCcTAMUN U NMNHNAMU, NPUCOeaUHEHHbIMU K 30aHUIO.

I'IpmmeanMe 1- MCerHVIe, BO3HMKaloLWlee B 34aHn C pUCKOM B3pbiBa, BCerga npeacraendaeTt cobori onacHocTb. B

9TOM Cny4yae TpeGyI'OTCﬂ AOMNOJTHUTENbHbIe Mepbl MOJTHME3allNTbl, KOTOPbIE elle HaxoaAaTCA B CTagun pacCMOTpeHUdA

(cMm. npunoxeHue E).
MpumeyvaHue 2 — NHdopmMaums o 3almTe BHYTPEHHUX CUCTEM OT nepeHanpsixeHun npusegeHa B IEC 62305-4.

OnacHOro UCKpeHns Mexay pasnmMyHbIMU YacTsIMU MOXHO n3bexaTtb 3a CYeT:
— ypaBHMBaHWS TPO30BLIX NOTEHLMANOB B COOTBETCTBUM C 6.2;
— 3MEKTPMYECKOM N30NALMM MeXay YacTamMu B COOTBETCTBUM C 6.3.

6.2 YpaBHMBaHM1e rpo30BbIX NOTEHLMaNnoB

6.2.1 O6Lme nonoxeHus

YpaBHMBaHME NOTEHUMANOB OOCTUraeTCs 3a CHET B3aMMHOro coeanHeHns CM3 c:

— MEeTannM4ecknMmn arieMeHTamMmn 3aaHns;

— MeTannnM4yeckumMm yctaHoBKamu;

— BHYTPEHHUMU CUCTEMaMW;

— BHELLUHMMW TOKOMPOBOAALLNMM CUCTEMAMMN U FINHUAMM, NMPUCOEOMHEHHBIMW K 30aHUI0.

lNocne ycTaHOBMEHMS ypaBHUBAHWUSA FPO30OBbLIX NMOTEHLMANoB B OTHOLIEHUM BHYTPEHHUX CUCTEM YacTb
TOKa MOJTHUM MOXET NPOTEeKaTb B 9TU CUCTEMbI, YTO CrielyeT UMeTb B BUAY.

CpencrBamu mexxcoeamHeHUs MoryT BbITh:

— NPOBOOHMKN BblpaBHUBAHUSA NMOTEHLUManNa, B KOTOPbIX 3NeKTpuyeckas HenpepbIBHOCTbL He obecneyn-
BaETCS eCTECTBEHHbLIM COEMHEHNEM NANKON;

— YCTPOMWCTBA 3aluThl OT nepeHanpskeHun (nanee — Y3I1), B KOTOPbIX NpsiMble COEAUHEHUSI C NPOBOA-
HUKaMKW BblpaBHUBAHNA NOTEHLUMaNa HEBbINOTHUMbI.

Bonblioe 3HadeHne umeeT cnocob obecneyeHns ypaBHMBaAHUA rPO30BLIX NoTeHuManoB. Ero Heobxo-
OUMO oBCyXaaTh C OnepaTopoM TENEKOMMYHUKALMOHHON CETU, ONepaTopoM CETU aNeKkTponepeaayn n apyrumm
onepaTtopamu U1 3aMHTEPEeCOBaHHbIMW OpraHaMu, NOCKONbKY TpeboBaHNs MOryT Apyr ApYry NPOTUBOPEYNTD.

Y31 ycTraHaBnmBatoT Takum 06pa3om, YTOObI MX MOXKHO ObINIO OCMOTPETb C LiEeSbo MPOBEPKN.

MpumeyaHne — Ecnn CM3 ycTtaHoBMneHa, OHa MOXeT BMUATb Ha METannoKOHCTPYKUUM 34aHUN, Haxoasiwmnecs Ha

BHELLIHel CTOpOoHe 3allyLLaeMoro 3aaHus. 3To Heo6XoaAMMO paccMaTpMBaTh B XOA4e NPOEKTUPOBAHUA TakuX CUCTEM.

YpaBHuBaHue rpo3oBoro noTeHUMana Ans BHEeLHUX METanNOKOHCTPYKLUMIA 30aHMIA Takke MOXET GbiTb HEOBXOAUMBIM.

6.2.2 YPaBHMBaHMe rPO30BbLIX NOTeHUUanoB Anda Mmetannd4eCkux yCtaHOBOK

B oTHoweHnn nsonuposaHHou BHelwHen CM3 ypaBHMBaHWE rpo30BbIX NOTEHLMANOB yCTaHaBnuBaoT
TONbKO Ha YpOBHE 3eMIN.

B HeunsonuposaHHoM BHellHen CM3 ypaBHMBaHWe rpo30BbIX NOTEHLMANO0B YCTaHaBNUBAKOT B CReAyHoLLMX
MecTax:

a) B hyHOaMeHTe unuv noyt Ha ypoBHe 3emnu. CoeauHsolmMe NPOBOAHUKM AOMKHbI COEAUHATLCS
C LUMHOW ANsi BblpaBHMBAHUA NOTeHUMana, Co34aHHOM M YCTAHOBMEHHOW Takum obpasom, 4Tobbl Mmencs
cBOOOAHbIV JOCTYN C Lenbio npoBepku. LLUMHY aAng BelpaBHMBaHUSA MOTeEHUMana noACOeAnHSIOT K CUCTEME
3asemrneHus. Ons 6onbwunx 3gaHui (06bIMHO AnnHon Gonee 20 M) yCcTaHaBMMBAKOT HECKOSIbKO TakUX LUWH
npw yCroBUK, YTO OHN COeOMHEHBI MeXay COOOoW;

b) Tam, roe TpeboBaHMsa K N30MsUMM HE BBIMOSHAKTCA (CM. 6.3 HacToALWEero NnpeacTaHgapTa).

CoeanHeHns ypaBHMBaHUA rPO30BOro NoTeHuMana AOMKHbl ObITb MO BO3MOXHOCTU MPSAMbIMUA U BEPTU-
KanbHbIMMW.

I'IpmmeHaHme — Ecnn CM3 yCTaHOBJ1€HA, OHa MOXET BJIMATbL Ha MeTaJuTOKOHCTPYKUMN, Haxogdlmneca Ha BHeELLHeNn

CTOpPOHe 3aluuuiaemMoro 3gaHu4. 310 HeOGXO,ElI/IMO paccMmaTpuBaTb B Xo04e NPOEKTUPOBAHNA TAKUX CUCTEM. Takxke

MOXeT FIOHa,EI,OGI/ITbCﬂ ypaBHMBaHME rpo30BOro noteHumnana gna BHeWHNX MeTaJ’lﬂOKOHCprKLI,I/IVI 3D,aHI/II7I.
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MakcumarnbHble 3Ha4YeHUs MonepeYHoOro cevyeHus NPOBOAHWKOB BblpaBHUBaHWA NOTeHUMana, coeau-
HAKOLLME pasnyYHble LLUNHbLI NS BbIpaBHUBAHUA NOTEHLMANOB U NPOBOAHVKOB, COEANHSAIOLLMX LLINHBI C CUCTEMOWM
3a3eMIieHuns], nepeyncneHsl B Tabnuue 8.

MUHMMAanbHble 3HAYEHUS MOMEepPEeYHOro CeYeHUs NMPOBOAHWKOB BblpaBHMBaHWUA MOTEHLUMANoB, coeau-
HAIOLWUX BHYTPEHHNE MeTanmnuyeckne YCTaHOBKU C LUMHaMK ONS BbIpaBHUBAHUS NMOTEHLMArOB, NepeyncrieHsb
B Tabnuvue 9 HacTosLero npeactaHgapTa.

Tabnuua 8 — MMHUManbHbIe pasMmepbl NPOBOAHUKOB, COeAMHSIIOLNX Pa3fIMYHbIe WNHbI ANA BbipaBHUBaHUSA
noTeHUMarna unv cCoeAUHALLMX WNHbI ANS BbipaBHUBaHUA NOTeHUMarna ¢ MofIHUENPUEMHUKOM

Knacc CM3 MaTtepuan [NonepeyHoe ceyeHne, Mm?
Megb 14
-1V ANIOMUHUI 22
Cranb 50

Ta6nuua 9 — MMHUMansHble pa3Mepbl NPOBOAHUKOB, COeANHALWNX BHYTPeHHUe MeTanyimieckme yCtaHOBKU
C WnHOWM AnsA BblpaBHMBaHUA noTeHUuana

Knacc CM3 MaTtepunan [NonepeyHoe ceyeHne MM
Megb 5
(Y] ANOMUHUI 8
Cranb 16

Ecnu n3onupylowme getanu BCTaBMEHbl B ra3onpoBOAHbIE NIMHAM UM BOOOMNPOBOAHbIE TPYObl BHYTPU
3aLUULLIAEMOrO 34aHus1, OHM JOSMKHbI MO COrfaLleHno C MOCTaBLLMKOM BOAbI U ra3a LUYHTMPOBATLCA C MOMOLLbIO
Y3I1, cnpoeKkTUpoBaHHbIX CreunarnbHO A5is Tako onepauum.

Y3l gomkHbl UMETb CriefytoLLne XapakTepUCTUKK:

— NPUHAANEXHOCTb K Kraccy |;

— limp Z k!, rO€ K/ — TOK MOMHUW, TEKYLNIA BAOMb COOTBETCTBYIOWEN YacTh BHewHen CM3 (cm. npuno-
xeHune C);

— ypoBeHb 3awuTbl U, OOMKEH BblTb HWKE YPOBHA UMMYMbCHOMO BblAEPXMBaAHWSA U30MALUMN MexOy
peTansamu;

— Opyrue xapakTtepucTuku, oteevarowme TpebosaHmam IEC 61643-12.

6.2.3 YpaBHMBaHMe rpo30BbIX NOTEHLNANOB A1 BHELWWHUX TOKONPOBOAALLMX YacTen

Bo BHeLLHMX TOKONPOBOASLLMX YaCcTAX ypaBHUBaHUE rpo30BbIX NOTEHLUMANOB yCTaHaBNMBAKOT Kak MOXHO
Brvxe K ToUke BXoa B 3aluuLLiaeMoe 34aHue.

[MpoBOAHVKN BbIpaBHUBaHWUS MOTEHLMANOB AOMKHbI BbIAEPKUBATL YacTb J TEKYLLIEro Mo HAM TOKa MOSMHUN,
onpeperneHHoro B cootBeTcTBUM ¢ IEC 62305-1 (Nnpunoxexue E).

Ecnu npamoe coeguHeHne He NOAXOAUT, TO Toraa UCNONb3YOT CnefyloLine XxapakTepucTUKu:

— NPUHAANEXHOCTb K knaccy |;

— limp 2 Kcl, A€ kol — TOK MOMNHUW, TEKYLLNIA BOONb paccMaTpuBaemMon 4acTu BHELLHen TOKONpoBoasLLen
aetanu [cm. IEC 62305-1 (npunoxenue E)];

— ypoBeHb 3awmTbl U, OOMKEH OblTb HMKE YPOBHA MUMMYMbCHOTO BblAEPXMBaAHWA U3ONALUMU Mexay
aetansamu;

— Apyrue xapakTtepucTuku, oteevarowme TpebosaHmam IEC 61643-12.

Mpumevarne — B cnyyae, ecnu TpebyeTcsa BbipaBHMBaHME NOTEHLMANOB, HO He TpebyeTcs obecneveHne CM3, To

Onst 3TON LenyM MOXHO MCNOMb30BaTh 3a3eMiieHne HU3KOBOMbTHOrO arnekTpuyeckoro obopygosaHus. IEC 62305-2

npeaocTaBnsaeT MHopmauuio 00 yCnoBusix, Mpu KOTopbix yctaHoBka CM3 He TpebyeTcs.

6.2.4 YpaBHMBaHuMe rpo3oBbIX NOTEHLUANOB ANl BHYTPEHHUX CUCTEM

YKenatenbHo, 4TOOLI YypaBHMBaHME rPO30BbLIX NOTEHUManoB obecneymsanocb B COOTBETCTBUMN € 6.2.2 a)
n6.2.2b).

Ecnun npoBoaHVIKN BHYTPEHHUX CUCTEM 3KPAHUPOBAHbI UMW pa3MeLLeHbl B METannM4ecknx Tpybonposoaax,
TO 4OCTaTOYHO COEAMHUTL TOMNbKO 3TU 3KPaHbl U MeTannuyeckme Tpyobl (CM. npunoxeHue B).

[MNpymeyanne — CoeauHeHne 9KpaHOB N MeTanm4yecKknx TPY6 MOXeT He npefoTBpallaTtb noBpexaeHud Bcreacrene
nepeHanpspkeHnn O60py,D,OBaHVIF|, COeAIHEHHOro C NpoBOAHMKamMK. [Ons obecneyeHnst 3aLnTbl ITOrO 060py,CI,OBaHVIF|
cMm. IEC 62305-4.
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Ecnu npoBoAHWKN BHYTPEHHMX CUCTEM HE MMEIOT 3KPaHMPOBAHWS M HE MOMELLEHbl B MeTannnyeckme
TpybonpoBoabl, Ux criefyet coeauHATb Yepes pasbembl PIMH. B cuctemax 3aszemneHua TN nposogHukn PE
n PEN pgomkHbl coeguHaTbest ¢ CM3 Hanpsimyto unum dYepes Y3l1.

lMpoBoAHWKM BbipaBHMBaHWSA noTeHumana v Y3l OOmkHbl MMETb OAMHAKOBbIE XapaKTepUCTUKK, yKa3aHHbIe
B 6.2.2.

Ecnu TpebyeTtcsa 3awimTa BHYTPEHHMX CUCTEM OT BbIOPOCOB TOKa, TO HEOOXOAMMO MCMOMb30BaTh «CKOOP-
OVHMpOBaHHYo 3awmTy Y3I», oTBevatowwyto TpeboaHusam IEC 62305-4 (pasgen 7).

6.2.5 YPaBHMBaHMe rpo30oBbLIX NoTeHUuanoB AnA NVUHUA, NOACOEeAUNHEeHHbIX K 3awujmuiaeMmomMy
34aHUK0

YpaBHMBaHME rpo30BbIX NOTEHUMANOB AN NMMHUI 3NeKTponepeaaym 1 cBa3n OomkHO obecneynBaTbes
B COOTBETCTBUM C 6.2.3.

Bce npoBOAHUKM KaXK4OW NMMHMKM OOMMKHbI COEAMHATLCA Hanpsmyto nny vYepes Y3I1. MNpoeoga nog Hanps-
XEHMEM LOMKHblI COEOUHATBLCS TOMBbKO C LUMHOW ANS BblpaBHUBaHMSA NoTeHumanos Yepes Y31, B cuctemax
3aszemrnieHus TN npoBogHuku PE n PEN gomkHbI COEQUHATLCSA C LUMHOW Hanpsimyto unu yepes Y 3IT.

Ecnv nuHMmM 3KkpaHMpoOBaHbI UM NPOXo4AT NO MeTarIMYeckum TpybonpoBodam, TO 3TU 3KpaHbl U Tpybo-
NPOBOAbI AOIMKHbI ObITb COEAUHEHBI; HO YPaBHMBAHWE PO30BbLIX NMOTEHLMANOB He sAABNsieTcsl 0b6a3aTernbHbIM
npy YCroBWMK, YTO MOMEPEYHOE CeveHre S; 3TUX 3KPaHOB UNM TPyOOMpoOBOAOB HE HWXKE MUHUMAarbHOrO
3Ha4eHusa S; min, ONPEOENeHHOro B COOTBETCTBUM C MPUoXeHnem B.

YpaBHMBaHMEe rpo30BbIX MOTEHLMAaNoB 3KpaHoB kabens mnuv TpybonpoBOOOB OCYLLECTBRAKT BOMM3M
TOYKW, B KOTOPOW OHN BXOAAT B 34aHUE.

MpoBoaHUKM BbipaBHMBaHMA NoTeHuuanoB M Y31 AomKHbI UMETb OAMHAKOBbIE XapaKTePUCTUKK, yKa-
3aHHble B 6.2.3.

Ecnu TpebyeTca 3alimTa BHYTPEHHUX CUCTEM OT BbIOPOCOB TOKA, TO HEOBXOAMMO MCMONb30BaTb «CKOOP-
OVHMpOBaHHYo 3awwmTy Y3I», oTBevatowwyto TpeboaHusam IEC 62305-4 (pasgen 7).

Mpumeyanne 1 — Ecnu TpebyeTcsa BblpaBHMBaAHWME MOTEHUMAnNoB, HO He Tpebyetcs Hannune CM3, To ansa aTton

LeniM MOXHO MCMOSb30BaTh 3a3eMIIEHNE HU3KOBOMBLTHOIO anekTpuveckoro obopyaoBanus. |IEC 62305-2 npepoc-

TaBnsieT uHdopMauuo 06 ycrnoeusx, npu kotopbix CM3 He TpebyeTcs.

MpumeyaHue 2 — [ina nony4veHus 6onee noapobHON MHOpMaLIMK, KacatoLLencs BbipaBHUBAHUS NOTEHLMANOB Ansl
nuHui cesasm (cm. IEC 62305-5).

6.3 3]1&KTpOVI3OJ1ﬂLIMﬂ BHELUHeN CUCTEMbI MOJTHUE3aWNTbI

JnekTpuyeckas M3onsauus Mexay MOSTHUENPUEMHUKOM UM TOKOOTBOAOM U MeTasyiMyeckumy YacTsamu
3aHVIn (COOPYKEHUI), METaNIMYECKUMM YCTAHOBKAMU Y BHYTPEHHUMM CUCTEMaMMW MOXET OCYLLECTBIISATLCS
nocpefcTBoM obecneyeHns 3asopa d Mexay YacTsamu, NPEBbILLAILLMMU Mo pasMepy 6e30mnacHoe paccTosHUE S:

s= ki:—cl, (4)
m
roe k; 3aBucut ot BblbpaHHoro knacca CM3 (cm. Tabnivuy 10);
k; 3aBMCUT OT TOKa MOMNHUW, HanpaBneHHOro Ha TOKOOTBOAbI (CM. Tabnmuy 11);
k., 3aBUCUT OT MaTepumana anekrpomsonauuu (cm. Tabnuuy 12);
| — onvHa B MeTpax BOOJSIb MOJTHMENPUEMHMKA UM TOKOOTBOAA OT TOYKU, B KOTOPOW paccMatpu-
BatloT 6e3o0nacHoe paccTtosaHune, 0o Gnmxkanwen TOYKN BblpaBHUBAHUSA NOTEHLMANOB.

Ta6nuua 10 — U3onsaumna BHelWHeN cUCTeMbl MOJTHUE3alWKUTbl. 3HaYeHnA KoadpcpuumeHTa ki

Knacc CM3 ki
| 0,08
Il 0,06
-1V 0,04
Ta6nuua 11 — U3onsauma BHelUHel cMCTeMbl MOMTHUE3aWMUTbI. 3HaYeHUA koadcpuumeHTa K
KonnyectBo TOKOOTBOAOB, N ke
1 1
2 1...0,5
4 n bonee 1...1/n
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Ta6nuua 12 — U3onAuma BHeLWWHeN CUMCTeMbl MOJTHMEe3aWmUTbl. 3HaYeHUA KoadcpuumeHTa Kn

MaTepunan Km
BosgywHas 1
BeToH, kupnunyu 0,5

an/IMeHaHI/Ie 1 — Ecrn ncnonb3dyeTca cepua pasiiMdHbIX U30ONAUMOHHBIX MaTepuanos, TO ONA Km pekomMeHOyeTcAa
ncnonb3oBaTb MeHblUEee 3Ha4YeHune.
an/IMeHaHI/Ie 2 — Wcnonb3oBaHue OPYyrmx N3onAuUMOHHbIX MaTepuanoB HaxoanTcAa B CTaaAun pacCMOTpPEeHUA.

YT0 KacaeTcsa NMMHUIN UNKU BHELLHUX TOKONPOBOAALMUX YacTeN, NPUCOEOUHEHHbIX K 34aHW0, Heobxoanmo
Bcerga obecneyvBaTb ypaBHMBAHUE rPO30BbLIX MOTEHUMANoB (MocpeacTBOM MPSMOro COeAMHEHWUS UK coeau-
HeHus Yyepes Y3I1) B Touke nx BXxoAa B 34aHueE.

B 3gaHmax ¢ MeTannmnmyeckumMmn Unm sneKkTpUYECcKn HenpepbiBHbIMU, NOACOEANHEHHBIMU, apMUPOBaHHBLIMN,
BGEeTOHHbLIMU COOPYXXeHMAMY Be3onacHoe paccTosiHue He TpebyeTcs.

7 TexHn4eckoe chnyx(leaHMe N nNnpoBepkKka cucCtemMbl MOJTHNe3aWNTbI

7.1 NpoBeaeHue NpoBepKn

Llenbto npoBepku ABRsSieTCA NOATBEPXKAEHUE TOrO, YTO:

a) CM3 cooTBeTCTBYET NPOEKTY, OTBEYaAKLLEMY TPEOOBAHMAM HACTOSILLErO NpeAcTaHAapTa;

b) Bce komnoHeHTbl CM3 HaxogsATcs B XOPOLUEM COCTOSIHUM U MOTYT BbINOMHATL PyHKLMK, NpeaHa3Ha-
YeHHbIE MM, KOPPO3WS OTCYTCTBYET;

C) BCe HegaBHO A00aBneHHbIE NMMHUK ANEKTponepeaaqn UM KOHCTPYKLUM BKtoYeHbl B CM3.

7.2 Nopspok npoBeAeHUS NPOBEPKU

[MpoBepku NPOBOAAT B COOTBETCTBUU C 7.1 cneayowmnm obpasom:

— B X0[e CTpOUTENbCTBA 34aHust, YTOObl NPOBEPUTL HanMune BCTPOEHHbIX 3NEKTPOAOB;

— nocne yctaHoBkn CMS3;

— Nepuoauyeckn Yepes Taknme NPoMeXyTku BpeMeHU, KOTopble onpeaeneHbl ¢ y4eToOM Ha3HavyeHusa 3alm-
LLIaeMoro 3gaHus, T. €. npobnemsbl ¢ koppo3uen un knacc CM3.

Mprmeyanne — MogpobHyto nHdopmaumo cMm. B pasgene E.7;

— Mocrne U3MEHEHWI UMY PEMOHTa UM €CNn U3BECTHO, YTO B 3A4aHue yaapuna MosHuS.

Bo Bpems perynapHoro oGcneaoBaHmst 0cob6eHHO BaXHO NPOBEPUTL criedyloLee:

— YXYALIEHNE COCTOSIHMS U KOPPO3UI0 3N1EMEHTOB MOSHUENpPUeMHUKA, MPOBOAHWUKOB Y COEANHEHMWIA;
— KOPPO3MI0 3a3eMIISAOLLMNX SNEKTPOLOB;

— 3HaYeHue yaenbHOro ConpoTUBIEHNS AN CUCTEMbI 3a3EMIEHUS;

— COCTOSIHWE COeMHEHUI, ypaBHMBaHMS NOTEHLMATOB U KpeneXHbIX CPeacTs.

7.3 NMoppepxxaHue B pabo4yemM COCTOSIHUMU

PerynspHblie nNpoBepkn ABNATCA BaXXKHEWLLMMU YCNOBUSMU HAOEXKHOI0 TEXHUYECKOro obecnyxuBaHus
CMS3. Bnapgeneuy 3naHusa gomkeH 6biTb nponHdopmMuMpoBaH 060 BCEX BbISABMEHHbLIX HapyLUEHUsIX, KOTOopble
OOMKHbI BbITb HE3aMe4MMTENBHO NCMPAaBIEHBI.

8 Mepbl 3alunTbl OT NopaxXeHns nrogen BcneacTtBue KOHTAKTHOrO M LLAroBoro HanpsXxeHusA

8.1 Mepbl 3aWMTbl OT KOHTAKTHOIO HaNpPsXXeHUA

Mpn onpeneneHHbIX YCnoBusix HaxoauTbca 6numam TokooTBogoB CM3 cHapyxu 3gaHus MoxeT ObiTb
onacHo Anst XusHu, gaxe ecnu CM3 6bina cnpoekTnpoBaHa M NOCTPOEHa B COOTBETCTBUM C BbILLEYNOMSIHY-
TbiMK TpeboBaHMAMM.

CTteneHb OMacHOCTU CHWXAeTCs [0 OOMNYCTUMOrO YPOBHSl, €CNU BLINOMHAETCS OOHO W3 CreayroLimx
YCIOBUIA:

a) BEPOSATHOCTb MPUBNMKEHMS NIOAEN K 30aHUI0 UM NPOOOIHKUTENBHOCTL UX NPUCYTCTBUS C HapY»KHOWN
CTOPOHbI 34aHUS 1 6rIM3KO K TOKOOTBOAAM OYEHb Mana;

b) ectecTBeHHasi cuctema TOKOOTBOAOB COCTOUT U3 HECKOSIbKUX KOFNOHH NMPOYHOW METamNNOKOHCTPYKLNN
3[aHNSI UM U3 HECKOJTbKMX CTONOOB N3 COEAMHEHHbIX MeXAy CODO0M CTanbHbIX KOHCTPYKUWIA 3gaHns ¢ obec-
neyeHnem SNeKTPUHECKON HENPEPBIBHOCTY;
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C) CONpOTUBIEHNE NOBEPXHOCTHOIO CIIOSA NOYBbLI HA PacCTOSAHUN 3 M OT TOKOOTBOAA COCTaBNSET HE MeHee
5 kKOMm'Mm.

MpumeyaHne — Cnow M30MAUMOHHOIO Martepuana, Hanpumep acdanbTa, TOMAWWHOM 5 CcM (MnM cnow rpaBusi

TonwmHomn 15 cm), Kak NpPaBuIO, CHWXKAeT OMacHOCTb A0 AOMYCTUMOTO YPOBHS.

Ecnu HM ogHO 13 3TUX YCNOBUI HE BLINOMHSAETCS, HEOOXOANMO NPUMEHSTL CrieayoLne Mepbl MOMTHUE-
3alLUMTbl OT NOPAXKEHMWS N0AEN KOHTAKTHBIM HanpsbKeHNeEM:

— M30Nn5UMs BbICTYNAKLEro TOKOOTBOAA, 0becneynBatoLLlas UMMNyNbCHOE BblAEPXKMBAEMOE HaMpsXKeHne
100 kB, — 1,2/50 Mkc, Hanpumep NONIMITUIIEH C NOMNEPEYHBbIM CEYEHNEM HE MeHee 3 MM;

— dmsmyeckue orpaHmdeHuns u (Mnu) npegynpeautenbHble HAaANUCKU C LEenbio CBeAeHUS K MUHUMYMY
BEPOSATHOCTW MPUKOCHOBEHUS K TOKOOTBOAAM.

Mepbl MONHME3aLLMTBI AOMKHbI OTBEYaTh TPeOOBaHUAM COOTBETCTBYHOLLMX CTaHAapToB (cM. ISO 3864-1).

8.2 Mepbl 3alWMThbl OT LLAroBOro HanpsKkeHus

B onpepeneHHbIx ycnoBusax Haxoautbcs 6nm3aun TokootBogoB CM3 cHapyxu 3aaHMs MOXET BbiTb onacHo
ansa xknsHu, gaxe ecnu CM3 Bbina cnpoekTMpoBaHa U NOCTPOEHa B COOTBETCTBMU C BbILLEYNOMSAHYTbIMU
npasunamu.

CTeneHb OnNacHOCTU CHWXaeTca OO0 OOMNYCTMMOrO YPOBHS, €CIU BbIMOMHSAETCS OOHO M3 CriefytoLmx
yCrnoBumn:

a) BEPOSATHOCTb NPUONMXKEHNS NOAEN K 34aHUI0 NN NPOAOIPKUTENBHOCTb MX MPUCYTCTBUSI C HAPYXKHOM
CTOPOHbI 3aHUS Ha PpacCTOSAHUN 3 M OT TOKOOTBOAOB OYEHb Mana;

b) conpoTuBneHne NOBEPXHOCTHOIO CIosi MOYBbI HA PAcCTOSHUM 3 M OT TOKOOTBOAA COCTaBNsIET HE MeHee
5 kKOm-Mm.

Mpumeyanne — Cnon M30MAUMOHHOrO MaTepuana, Hanpumep acdanbTa, TonwuHom 5 cm (unu cnow rpaews

TOnwMHOM 15 cm), kKak NpaBUIIO, CHMXXAET ONAaCHOCTb A0 AONYCTUMOrO YPOBHS.

Ecnv HM 0OHO M3 3TUX YCNOBUI HE BbINOMHAETCH, HEOOXOANMO MPUMEHSTL CReayloLmMe Mepbl MOSTHME-
3aWnThl OT MOPaXKEHWS MOAEN BCNEACTBME LLAroBOro HaMpshxXeHns:

— BblpaBHMBaHVE NOTEHLMANOB C MOMOLLIbIO CETYATOWN CUCTEMbI 3a3eMIEHNS;

— husnyeckne orpaHnyveHus n (unu) npegynpeauTenbHbIe HAAMUCK C LeNbio CBEAEHUS K MUHUMYMY
BEPOATHOCTM NonagaHns B ONacHyto 30HY Ha PaccTosAHUM 3 M OT TOKOOTBOZOB.

Mepbl MONHWE3aLMTLI AOMKHBLI OTBEeYaTb TpeboBaHUSAM COOTBETCTBYHOLUMX cTaHAapToB (cm. ISO 3864-1).
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MpunoxeHune A
(o6sa3aTenbHoE)

PacnonoxeHune MoOJiHnenpuweMHuKa

A.1 PacnonoxeHue MoJiHnenpumemMHuKa ¢ ucnofnb3oBaHmem metoaa 3aliMTHOrO yrna

PacnonoxeHne MOMHUENPUEMHMKA CYATAETCH HOpPMambHbIM, eCnu 3almaeMoe 34aHne MNOMHOCTbIO
pacnonaraetcs B npefenax salivLiaemMoro npocTpaHcTea, o6ecrneyvMBaeMoro cUCTEMoN MOSTHUENpPUEMHIKa.

[ns onpepeneHuns 3awyliaeMoro nNpocTpaHcTBa HeoGXoaMMO paccMaTpuBaTh TOMBKO (hakTUyeckue
husmnyeckme pasmepbl MeTanMMUYECKUX MOMHUENPUEMHUKOB.

A.1.1 MpocTpaHCcTBO, 3aWuLiaeMoe BepTUKanbHbIM CTePXXHEM MOJTHUENnpUeMHUKa

Mpennonaraetcs, 4TO NPOCTPAHCTBO, 3alluliaemMoe BepTUKalbHbIM CTEPXHEM MOMHMENPUEMHUKA,
OOIMKHO UMEeTb hOpMY NPaBUMNBHOIO 3aKPYrneHHOro yrna ¢ BEPLUMHOW, pacnonoXeHHON Ha OCU MOSTHUenpum-
€MHMKa, C NOSIOBNHOM yrna npuv BepLuvHe a B 3aBUCMMOCTHY OT krnacca CM3 1 Ha BbICOTE MONHUENPUEMHMKA,
yKasaHHow B Tabnuue 2 HacTosero npeacranaapra. lNpumepsl 3aliuuiaemMoro NpocTpaHcTBa nokasaHbl Ha
pucyHkax A.1 n A.2.

A

(o]

B

A — BEPXHUI KOHEL|, CTepXXHS MoMHUenpueMHuka; B — yposHeBas nnockocTb; OC — paguyc saluaemMon 30HbI;
h1 — BbICOTa CTEPXKHS MOSTHUENPUEMHIKA Haf, YPOBHEBOM NIOCKOCTLIO 3aLLMLLIAEMON 30HbI;
o — 3aLLUUTHBIA Yron B COOTBETCTBMU C Tabnuueit 2 HacTodALLEero npeacTaHaapTa.

PucyHok A.1 — lNpocTpaHCcTBO, 3awumLaeMoe BepTUKANbHbIM CTEPXXHEM MOJTHUEeNnpueMHUKa

¢ “ - ¢

- &y
i'lq - h\

A)
\
\
\
\ )
\ h2

h1 — cbusmyeckasn BbICOTa CTEPXHA MOMHUENPUEMHMKA.

MpymeyaHne — 3aWMUTHBIA Yron o4 COOTBETCTBYET BbLICOTE MOSHMENpPUEMHUKa hi, SBNSASCb BbICOTOW Haf 3aluu-
LLLAEMOW NOBEPXHOCTBIO KPbILLK; 3aLLUMTHBIN YrON o2 COOTBETCTBYET BbICOTE MOMHMENpUeMHunka he = hy + H, a 3emns
SABMNSETCS YPOBHEBOW NMOBEPXHOCTLIO; 0if OTHOCUTCA K A1, @ o2 OTHOCUTCSA K ha.

PﬂcyHOK A.2 — MpocTpaHCcTBO, 3awmiaeMoe BEPTUKANbHbIM CTePXXHEM MONHUenpueMHUKa
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A.1.2 MpocTpaHCcTBO, 3aliuLLiaeMoe TPOCOBbLIM MOJSTHUENPUEMHUKOM

rlpOCTpaHCTBO, 3aljuiaemMmoe TpoCOBbIM MOJTHMENPUEMHUKOM, onpenendaeTcda CprKTypOﬁ NpPOCTpaHCTBAa,
3awmuaemon BUPTYalbHbIMU BEPTUKAIIbHbIMU CTEPXHAMU C BEpPLUMHAMW Ha NpoBoAeE. anMepr 3auin-

LLIaeMoro NpocTpaHCTBa Noka3aHbl Ha pucyHke A.3.
A

MpumeyaHue — O603Ha4YeHUe cM. Ha pucyHke A.3.

PucyHok A.3 — MpocTpaHCcTBO, 3aWwuLaeMoe TPOCOBbIM MOJTHUENPUEMHUKOM

A.1.3 MpocTpaHCcTBO, 3alMLaemMoe TPOCaMU B KOMOUHALIMKN C CETKOM

MpocTpaHcTBO, 3awmuiaemoe Tpocamn B KOMOUHALMKM C CETKOW, onpenensieTca kombuHaumen sawim-
LLlaemMoro npocTpaHCcTBa, onpeaensieMoro oTAerNbHbIMU MPOoBOAHWKaMK, obpasylolimmu ceTky. [pumepsl
NPOCTPaAHCTBA, 3alLMLLLaeMOoro TpocaMm B KOMOUHALMKM C CETKOW, NokasaHbl Ha pucyHkax A.4 n A.5.
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PucyHok A.4 — lMpocTpaHCTBO, 3aljMLjaemMoe M30NMpoBaHHbLIMA TPOCaMU, COeANHEHHbIMU B CETKY,
B COOTBETCTBUU C METOAOM 3aLUUTHOIO yrna U MeToA4oM KaTsenca cdepbl

MpumeyaHne — H = h.

PucyHok A.5 — MpocTpaHcTBO, 3aWwmLaeMoe HeU30MPOBaHHbLIMU TPOCaMU, COeAUHEHHBLIMU B CETKY,
B COOTBETCTBUM C METOAOM CETKA M METOAOM 3aLUTHOrO yrna
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A.2 NMonoxeHne cuctemMbl MOJSIHUENPUEMHUKA C UCMNONb3OBaHUEM MeToAa KaTslwiencs
ccepbl

Mpn NpMMEHeHWM OaHHOro MeToda MONIOXKEHWe CUCTEMbl MOSHUENPUEMHMKA CYMTAETCH COOTBETCT-
BYIOLLMM, €CIN HW OfHa U3 TOYEeK 3alUMLLIaeMOoro 34aHusl He conpukacaeTcsi co chepon paamMycoMm r B 3aBu-
cnmocTn oT knacca CM3 (cm. Tabnuuy 2 HacTosilero npeacraHgapTta), KaTswencs BOKPYr U Mo BEPXY
30aHus BO BCEX BO3MOXHbIX HanpaBneHusix. B aTom cnydyae cdepa kacaeTcs TOMbKO MOJSIHUENPUEMHUKA
(cMm. pucyHok A.6).

h>60M

0,84

<60 ™M

]

CHeTeMA
IS M OJTEO e TP H ¢ MEIE A

I Pamiyc )
KATANEHCA ceprl

MpumeyaHue 1 — Paguyc kaTtsLlencs cdepbl r LOMKeH COOTBETCTBOBATL BhibpaHHOMY knaccy CM3 (cm. Tabnuuy 2
HacToALero npeacTaHaapTa).
MpumeyaHne 2 — H = h.

PucyHok A.6 — KoHCTpyKUus MonHuenpueMHuKa B COOTBETCTBMU C METOAOM KaTsiLencsa ciepbl

MonHua moxeT yaapuTb B Nobyto GOKOBYIO YacTb 34aHUS, KOTopas Bbille paguyca r KaTawemncs cagepsbl.
Kaxxgas Touka GOKOBOWM 4acTu 30aHUs, KOTOPOWM KacaeTcs kaTdawasca cdepa, siBrseTcsl BEPOATHON TOYKOM
nopaxeHus MonHuen. OgHako ANsi 34aHWUA BbICOTON Hbke 60 M BEpOSITHOCTb yAapOB MOSHUM B GOKOBYHO
YacTb 34aHUs, Kak NPaBuUo, He3HauYNTeNbHa.

[na 6onee BbICOKMX 30aHUN OCHOBHAasi YacTb BCEX YOAPOB MOSIHUU MPUXOAUTCS Ha BEPXHIOK 4acTb
3[aHUN, ropu3oHTanbHble nepegHve Kpas u yrnbl 3gaHus. W TONbKO HEeCKONbKO NPOLIEHTOB BCEX YOAapoB
MOSHMM NPUXOAMTCA Ha ero GOKOBYIO YacCTb.

Kpome TOro, gaHHble HabnioaeHUsa nokasbiBaloT, YTO BEPOSATHOCTb YAApOB MOSHUKM B BOKOBble 4acTu
3[aHNA 3HAYUTENBHO YMEHbLIAETCH MO MEPE CHMKEHNS BbICOTbI TOUYKM MOPaXKEHUS Ha BbICOKUX 30aHUAX Npu
namepeHun cHusy (ot 3emnu). CnegoBatenbHO, crneayeT yaensaTb BHUMaHUe yCTaHOBKE DOKOBOW CUCTEMbI
MOJTHMENPUEMHMKA HA BEPXHEN YacTU BbICOKUX 3AaHun (0OblYHO Ha BbicoTe, cocTaBnsowen 20 % BbICOTHI
BCero 3gaHusi). B atom cnyyae metoa katdwenca cdepbl NPUMEHSIIOT TOMbKO AN pasMeLleHust MOSHue-
NPYeMHUKa Ha BEPXHEN YacTu 34aHus.
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A.3 PacnonoxeHune monHuenpueMHuKa no MeToay CeTku

[nsa 3amTbl POBHBIX MOBEPXHOCTEN UCMONBL3YIOT CETKY, 3alLMLLAoLLYI0 BCKO NOBEPXHOCTb, €CNW BbIMOS-
HeHbl crepytoLlne ycroBus:

a) NPOBOOHUKM CETKM NMPOJOXKEHBI:

— MO Kparo KpblILu;

— Mo BbICTYyNawm;

— Ha KOHEK KPbILLUW, €CIM HaKIMOH KpbIlwy npesbiwaeT 1/10.
MprmeyaHne 1 — MeToa CeTkM NPUMEHUM 41151 TOPU3OHTANbHBLIX U CKaTHbIX Kpbilw 6e3 n3rnbos.
MpumeyaHne 2 — MeTop, CETKM NPUMEHNM 115 NMITOCKUX BOKOBbIX MOBEPXHOCTEN AN 3alMTbl OT Y4APOB MOJSHUM B
dacag 3gaHus.
MpumeyaHne 3 — Ecnn HaknoH Kpbiwn npeBbiwaeT 1/10, ToO BMECTO CETKM MOXHO UCNOMb30BaTh MapannenbHble
NPOBOAHUKA MOSTHUENPUEMHIMKA MPU YCIOBUM, YTO PACCTOSIHUE MEXAY TPOCaMW He npeBbilaeT TpebyeMOon LUMPUHBbI
A4Yeek CeTKu;

b) pasmepbl auenkn ceTkm He Bornblue NpUBeAEHHbIX B Tabnuue 2 HacTosLWwero NnpeacraHaapTa;

C) ceTKa BbIMNOMHEeHa Takum obpasom, 4Tobbl TOK MOMHMKU MMEN Bcerga no KpanHen mepe ABa pasfuyHbIX
NyTU K 3a3eMIUTENIO;

d) meTannuyeckne 4yacTu He OOIMKHbI BbICTYNaThb 3@ BHELLUHNE KOHTYPbI CETKM.

Mpumeyanne 4 — MNogpobHy MHpOPMaLIMIO MOXHO HaNTK B NpUIoXxeHnn E;
€) NPOBOAHWUKM CETKM OOIMKHbI ObITb NPOSIOXEHBLI MO BO3MOXHOCTU KpaTyanMmMm nyTaMu.
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MpunoxeHne B
(o6si3aTenbHoE)

MuHumanbHoe ceyeHune JdKpaHa Bxoasuiero Kabensa BO n3bexaHme onacHoro UCKpeHus

MepeHanpsikeHnss Mexay akTMBHbIMW MPOBOAHWKAMM M 3KpaHOM kabensi MOryT Bbi3blBaTb OMacHoe
WCKPEHME 13-3a TOKa MOJTHUM, MEPEHOCUMOrO 3KpaHOM. [epeHanpsbkeHns 3aBUCAT OT MaTepuana, pasmepoB
3KpaHa, a TakKe ANWHbI U pacnosioXeHnsa kabens.

MuHumanbHoe 3HaveHune S; min, MM2! nnowaan nonepeyHoro ce4eHns aKkpaHa Bo u3bexaHne onacHoro
WCKPEHWsT onpeaensioT no dopmyne:

- _lixpexLy x10°
cmin U
roe  — TOK, NpOTEKalLLUA MO IKpaHy, KA,

pc — CONpoTuBNEHue akpaHa, OM-m;

L. - pnunHa kabens, m (cm. Tabnuuy B.1);

U, — uMnynbCHOE BblAEPKMBAEMOE HANPSPKEHWNE 3NEKTPUHECKON/ANEKTPOHHON CUCTEMBI, MUTAaeMON

kabenem, kB.

S , (B.1)

w

Ta6nuua B.1 — AnuHa kaGens, paccMaTpMBaeMas B COOTBETCTBUM C YCIIOBUMEM 3KpaHa

CocTosiHue akpaHa L
Conpukacatowumncs ¢ 3emrnen ¢ ygernbHbIM L. <8x JE
conpoTusneHmem p (Om-m)
M3onmnpoBaH OT 3eMnu nnm B Bo3ayxe L, — paccTosiHne Mexay 3gaHuem n 6rvkaniien TOYKon
3a3eMneHns aKpaHa

MpumevaHne — HeobxoOMMO BbISICHUTb, MOXET 1M MPOUCXOAUTb HEMPUEMIEMOE MOBbILEHUE TemnepaTypbl
N30NSIUUN FIMHWK, KOTAA TOK MOSMHWM NPOTEKaeT MO 3KpaHy 3TOW NMUHUKU, NGO MPOBOAHWMKOB NUHWUK. [MogpobHyto
nHcpopmaumio cMm. B IEC 62305-4.

HatoTca crnegyrowme orpaHUYeHust:

— ANS 9KpaHMpPOBaHHbIX kabenen — paccuntbiBaloT No dopmyne =8 x S;; n

— ANS HE3KPaHMPOBAaHHbLIX kabenemn — paccyuTbiBatoT no dopmyrne =8 x n' x S’y
roe

Is — TOK B 3KpaHe, KA,

n' — KONMYEeCTBO NPOBOAHWUKOB;

S, — MonepeyHoe ceyeHne akpaHa, MM

S', — NonepeyHoe CeveHne Kaxaoro NpoBOAHMKA, MM,
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MpunoxeHwne C
(cnpaBo4Hoe)

PacnpeaeneHue Toka MOfTHUM NO TOKOOTBOAAM

KoadhdumumneHT pacnpeneneHnsa k. Toka MOSHAM NO TOKOOTBOA4AM 3aBUCUT OT OOLLIErO KONMYecTBa TOKO-
OTBOJOB N U UX PACNONIOXEHUSA, OT COEANHEHHbIX MexXay cobon KonbLEeBbIX MPOBOAHUKOB, OT TMNa MOMNHWe-
NPUEMHMKA 1 TUNa CUCTEMbI 3a3eMIIEHNs], KaK yka3aHo B Tabnuue C.1.

HanHble Tabnuubl C.1 NPUMEHSIOT K pacnosfiokeHno 3a3emMrneHms Tuna A npu ycroBun, YTo COMNpPOTUB-
NeHne 3a3eMIIeHNs KakOoro afiekTpoaa MMEET aHarlormyHoe 3HavyeHue M Onis BCeX TUMOB pPachnorfioXkeHun
3a3emMneHuns Tuna B.

Ta6nuua C.1 — 3HaueHus koacpcpuumeHTa K

T Konuyectso TOKOOTBOAOB ke
un MonHuenpnemHuka n PacnonoxeHuve PacnonoxeHwne
3a3emnenus Tuna A 3a3emMneHust Tuna B
OtaenbHbI cTepXkeHb | 1 1 1
Mpoeoga 2 0,66 ¥ 0,5...1
(cm. pucyHok C.1) @
CeTka 4 v Gonee 0,44 % 0,25...0,5
(cM. pucyHok C.2) b)
CeTka 4 v Bonee coeamnHeHHbIX | 0,44 9 1/n ... 0,5 (cm. pucyHok C.3) ©
Mexay cobon ropnsoH-
TanbHbIMW KOJbLEBbIMM
NPOBOAHVKAMU

a) [nanasoH 3HayeHni oT ke = 0,5, rae ¢ << h, 8o k: = 1 ¢ h << ¢ (cMm. pucyHok C.1).

b) YpaBHeHue Ans ke cornacHo pucyHky C.2 aBnsieTcs npubnxkeHvem ans kybuyeckux CTpyKTyp u anst n = 4.
3HauveHus h, ¢cs 1 cq yCTaHaBNUBATCA B AManasoHe ot 5 0o 20 m.

° Ecnin TOKOOTBOAbI COEOUHSIOTCS rOPM30OHTaNbHO C MOMOLLBIO KOMbLEBLIX MPOBOAHMKOB, TO TOK pacnpeaensercs
paBHOMEPHO B Goriee HU3KMX YacTsIX CUCTEMbI TOKOOTBOAOB U K: Aanee cHmxaeTcsa. OTO0 0COOEHHO XapakTepHo Ansd
BbICOKUX 30aHWUN.

9 31 3HaYeHUs OENCTBYIOT ANs OTAENbHbLIX 3a3eMIISOWNX 3MEKTPOAOB CO CPaBHMBAEMbIMU COMPOTUBMEHUSIMA
3asemrnieHus. Ecnu conpoTuBneHns 3as3emneHusi OTAEeNbHbIX 3M1EKTPOAOB 3a3eMIIEHUsT SIBMISIOTCA COBEPLUEHHO
OpyrMmu, To npuHMMatoT 1.

Mprmeyanue — Ecnu caenaHbl Nogpo6Hble pacyeThl, TO MOXHO UCMOMNb30BaTh ApYrve 3HadYeHust Ke.
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_ h+c

°" 2n+c

MpumeyaHue — H = h.

PucyHok C.1 — 3HaueHus koachdumumeHTa k. Ans TPOCOBOM CUCTEMbI MONHMUENPUEMHUKA
M cucTeMbl 3a3emMrneHus Tuna B
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1
ke = —+O,1+O,2x?iﬁ,
2n h

rae n — obLuee KonMYecTBO TOKOOTBOAOB;
C — paccTosiHMe OT O4HOro TOKOOTBOAA A0 APYroro;
h — 3a30pbl (UNN BbICOTA) MeXAY KONbLEBLIMU MPOBOAHUKAMMU.

Mpumeyanne 1 — Bonee noapobHoe onpeaeneHne ko3 duumeHTa k; (CM. Ha pucyHke C.3).
MpumeyaHne 2 — Ecnv nMeloTcst BHYTPEHHME TOKOOTBOAbI, TO UX CriedyeT NpuHUMaThb BO BHMMaHWEe Nnpu onpee-
neHum K.

PucyHok C.2 — 3HauyeHusi KoachdurumneHTa K. Ans ceTyaTon CUCTEMbI
MOJTHUENPUEMHUKa U CUCTEMBI 3a3emrieHns Tuna B
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roe n — obuee KONMYeCTBO TOKOOTBOAOB;
C — paccTosiHue oT GnuxanLuero ToKooTBOAa;
h — npocTpaHCTBO (BbIiCOTa) MEXAY KOMNbLIEBbIMW NPOBOOHUKAMY;
m — obLiee KONMYECTBO YPOBHEW;
d - paccTosiHue [0 bnuxkaniuero TOKOOTBOAA;
| — BbICOTa Hag y3nom CoeANHEeHNs

PucyHok C.3 — NpuMepbl pacyeTa 6e30NacHOro paccTosiHUA AN ceT4aToro MosfIHuenpueMHUKa,

COeAUHSAOLWEro KomnbLia TOKOOTBOAOB Ha KaXXA0M ypOBHe U CUCTEMbI 3a3eMneHnsa Tuna B
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MpunoxeHwne D
(cnpaBo4Hoe)

JononHutenbHas VIH(*)OpMaLI,VIH O cuctemMe MoJsiHMe3alwnTbI
Ana COOpy)KeHVIl"‘I C PUCKOM B3pbiBa

D.1 O6wue nonoxeHus

B HacToslweM NpUnoXeHUM coaepXuTcs AOMOnHUTENbHas UHgopMaLns nNo NPOEKTUPOBaHMUIO, CTPOU-
TenbCTBY, paclmpeHuto u moandukauum CM3 ansa sgaHunii ¢ puckom B3pbIBa.

I'IpwmeanVle 1 - MH(*)OpMaLI,VIH, npeacrtaBfieHHaa B HACToALEeM MNMpUoXeHnn o noaTBepXAEeHHbIX Ha NpakTuke

KOHd)I/IrypaLWIﬂX CUCTEM MOIMTHME3aLLUNTbI, YCTAaHOBIEHHbIX Ha 34aHUAX, B KOTOPbIX MMeeTCA onacHOCTb BO3HWUKHO-

BEHUA B3PbIBOB.

Ecnu obecneyeHne monHuesawmTbl TpebyeT odumumanbHbIi KOHTPONMPYIOLLMIA OpraH unn oHa TpebyeTtcs

B pesynbTaTe OLEeHKWU pucka, nposeaeHHon B cootBeTctBun ¢ IEC 62305-2, To ncnonesytot CM3 knacca |l.

B HacTosLLEeM NPUNOXEHUN COAEPXKUTCH AONONMHUTENbHAs MHOPMaLUNSA AN OTAENbHbIX Cly4aes.
I'IpmmeanVle 2 — MCKHIOHeHVIﬂ, KacawLineca ncnosib3oBaHnAa MosiHne3awunTbl YPpOBHA |_|, MOTyT AONyCKaTbCH, eCln
OHM TEXHUYeckn ob6ocHOBaHbI U paspeLlleHbl OC*JMLI,I/IaJ'IbeIMI/I KOHTPONMUPpYKLWNMN OpraHamu. Hanpmmep, MCNOJ1b30-
BaHWe MONHMEe3aLnTbl YpoBHS | pa3pelleHo BO BCex cryyasix, 0COBEHHO B TEX Criyvasix, Koraa okpyxatowas cpefa
nnn o6opyp,OBaH|/|e, Haxopduleecda BHYTPpU 30aHUA, ABNAKOTCA 0CcobBeHHO YyBCTBUTENbHbLIMU K BO3,EI,el7ICTBVIF|M
MOJTHUN. Kpome TOro, O(bVILI,I/IaJ'IbeIe KOHTpOonupywLwne opraHbl MOTryT pas3peLllnTb NCNOoJNb3oBaHNEe MOJTHME3alnThbI
YpOBHS «LL», ecnn ocHoBaHMEM ANs 3TOrO CIYXXWUT HEPErYsIPHOCTb FPO30BON aKTUBHOCTU U (MITKM) HEYYBCTBUTESb-
HOCTb 060py,IJ,OBaHVIF|, HaxogALwerocd BHyTpu 30aHUA.

D.2 lononHUTenbHbIE TEPMUHbI U onpeaerieHnA

[ononHUTENbHO K TEPMUHAM U onpeaeneHunsiM, NpUBEAEHHBIM B pasgerne 3, B HAaCTOSILLEM MPUNOXKEHWN
NMPUMEHSIOTCA CriegyroLimne TEPMUHBI 1 ONpeaerneHus.

D.2.1 UsonsaumnoHHOe paccTosiHue Mexay anekTpoaamum (isolating spark gap): KoMnoHeHT ¢ 3apsigHbIM
paccTosHNEM AMsi U30MSALMOHHBIX 3NEeKTPONPOBOAHBLIX CEKUMIA YCTaHOBKN.

I‘Ipmmeanme -B cnydyae ygapa MOJTHUM CeKUunn YCTaHOBKUW BPEMEHHO COeaUNHAKTCA 3ap$|p,0|30|71 CBA3bIO B pe3ylib-

TaTe paspsaga.

D.2.2 Teepabin B3pbiBYaThI MaTepuan (BelwecTtBo) (solid explosives material): TBepgoe xumnyeckoe
coeguHeHne, CMeCb UIN YCTPOWCTBO, B3PbIB KOTOPLIX ABMSAETCS UX NEPBUYHBIM MW OBLLMM Ha3HaYeHNEM.

D.2.3 3oHa 0 (zone 0): Cpena, B KOTOPOW B3pbiBOONAcHas atMocdepa, cocTosLLas n3 cMecu Bosayxa
M rOpHoYMX BELLeCTB B BUAE rasa, napa wunv TymaHa, NpucyTCTBYET NOCTOSHHO, UMK B TeYEeHNe ONUTENbHOro
nepwoga sBpemMeHu, unum yacto [1].

D.2.4 3oHa 1 (zone 1): Cpena, B KOTOPOW CYLLECTBYET BEPOATHOCTb MPUCYTCTBUS B3PbIBOOMACHOW aTMO-
cthephbl, COCTOSILLEN M3 CMECU BO3ayXa M roprodMx BellecTB B BUAe rasa, napa wunv TymMaHa, B HOpMaribHbIX
ycrnoBusx akcnnyatauum [1].

D.2.5 3oHa 2 (zone 2): Cpena, B KOTOPOW MPUCYTCTBUE B3PbIBOONACHOW aTMocdepbl, COCTOSILLEN U3
CMecu BO3lyxa U roploymx BeLeCcTB B BUAE rasa, napa Unv TymaHa, B HOpMaribHbIX YCIOBUAX SKCMyaTauum
ManoBepOsiTHO, BO3HUKAET PEAKO M COXPaHAETCH OYeHb HENPOAOIKMTENbHOE Bpems [1].

I‘Ipmmeanme — B atom onpeaeneHnn CrioBo «CoxpaHdaeTca» o3HayaeT NoJfiHoe BpeMd, B Te4eHMe KOTOpOoro cylle-

cTByeT B3pbiBoonacHas cmecb. OBbIYHO OHO BKIOYAET MOJIHOE BPEMS YTEUKU NIOC BPEMS paccenBaHWsl B3pbIBO-

onacHoW cMecu nocrne npekpaweHna yTedku.

I‘Ipmmeanme - L-|aCTOTy BO3HUKHOBEHUA U ONUTENBbHOCTb NPUCYTCTBUA O0ONYyCKaeTcA onpenendaTtb no Hopmam CcooT-

BETCTBYHOLLNX 0Tpacne17| MPOMBbILLUITEHHOCTW.

D.2.6 3oHa 20 (zone 20): Cpega, B KOTOPOW B3pbiBOONAcHas atmocdepa B Buge obriaka roproder noinm
NMPUCYTCTBYET B BO34YyXe MOCTOSIHHO, WNM B TEYEeHMe [OJIMTENbHOro nepuoga BPEMEHM, MMM 4acTo
[IEC 61241-10:1997, usameHeHHoe].

D.2.7 3oHa 21 (zone 21): Cpeaa, B KOTOPOW BEPOSITHO MPUCYTCTBUE B3PbIBOOMACHOW aTtMocdepbl B Buge
obnaka roptoyen nbinv B BO3gyxe Npy HopMarnbHOWM akcnnyaTauum obopyanoBaHus [IEC 61241-10:1997, name-
HEeHHoe].

D.2.8 3oHa 22 (zone 22): Cpefa, B KOTOPOM MaroBepOSiTHO NPUCYTCTBME B3PbIBOONACHOW aTMocdepsb!
B Buae obnaka roptoyen nbiiiv B BO34yxe Npu HOpMarbHOW 3KChnyaTaumy obopygoBaHus, BO3HUKAET PeaKo
n kpaTkoBpeMeHHo [IEC 61241-10:1997, nameHeHHoe].
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D.3 OcHoBHbIe TpeboBaHuA

D.3.1 O6wme nonoxeHus

CMS3 cospatoT 1 ycTaHaBNMBalOT Taknm obpasom, 4Tobbl B crydae NpsiMoro yaapa MOfHMU He BO3HUKa-
no nnaeneHns nnn 3 EKTOB pacnbifiEHNs, KPOME TOYKM MOPaXeHUS.

MpumeyaHue — Takke B TOUYKE NOPAXKEHMS MOTYT BO3HUKATL UCKPbI UMW NMOBPEXAAOLLNIA TOMYOK.

lMpn onpepeneHun pacrnonoxeHns YyCTPOUCTB MOSTHUENPUEMHMKA 3TO CnedyeT yuuTbiBaTb. TOKOOTBOAbI yCTaHaB-

NMBatoT Takum obpa3om, 4ToObl TeMnepaTypa CaMOBO3ropaHus B pesynbTaTe BO34ENCTBUS MCTOYHMKA COOTBETCT-

BYIOLLIEN OMACHOW 30HbI HE MpeBbILIanach B TeEX MecTax, rae HeBO3MOXHO YCTaHOBUTb TOKOOTBOAbI 3a npeaenamm

OMacHOW 30HblI.

D.3.2 Tpebyemas undopmauus

YCTaHOBLUMKY WM MPOEKTUPOBLUUKY CUCTEMbI MOMHME3aWUTbl HEOOXOAMMO NPeaoCTaBnsATb CXEMbI
npeanpusaTus (1), KOTopble TPEDYIOT 3aLLMTbI, C YKa3aHUEM 30H, B KOTOpbIX obpabaTbiBaeTcsa UM xpaHuTcs
TBEPObI B3pbIBYATLIA Martepuar, M OTMEYEHHbIX OnacHblXx 30H B cooTtBetcTBuM c¢ IEC 60079-10 wu
IEC 61241-10.

D.3.3 3azemneHue

CornacHo 5.4.2.2 pacrnonoxeHue MOfHMENpMeMHMKa Tuna B siBnsieTca npegnovtuTenbHbIM OIS BCEX
CMS 3gaHuin, B KOTOPbIX NPUCYTCTBYET ONAacHOCTb B3PbIBA.

MpumeyaHue — KoHCTpyKuMs 3OaHus MoxeT obecrieyvBaTtb 3(hdeKTUBHbIA 3KBUBASIEHT pacrofiokeHus Tvna B
KOJbLIEBOro NpoBoAHUKa (HanpuMep, MeTannuyeckne ckranckue pesepsyapsbi).

COI'IpOTVIBJ'IeHVIe 3a3eMIieHNss MOSTHUENPUEMHMKA 34aHUA, CoAaepXalwmx TBepAble B3pblBYaTble Marte-
puanbl 1 B3pblBOOMNACHbIE CMeCH, JOJIKHO ObITb KaK MOXXHO MEHbLUUM, HO He Bbilie 10 OMm.

D.3.4 YpaBHuBaHue nNoteHUunanoB

YpaBHMBaHWe rpo30BbIX NOTEHUMANOB Mexay KomrnoHeHTamu CM3 1 opyrumu TOKoNpoBOAALLMMU yCTa-
HOBKaMM, a TaKkKe MeXay KOMMOHEeHTaMu BCEX TOKOMPOBOASLLUX YCTAHOBOK cornacHo 6.2 fomkHo obecne-
UYMBaTbLCS BHYTPU ONacHbIX 30H 1 MECT, B KOTOPbIX MOMYT NPUCYTCTBOBATL TBEpAdble B3pbiBYaThie MaTepuarsi:

— Ha ypOBHe 3emMnu;

— TaMm, rae paccTosiHMe Mexay TOKOMPOBOAALWMMU AeTansiMn MeHbLUe, YyeM 6e3onacHoe paccTosiHue S,
paccuntaHHoe npu k. = 1.

I'Ipmmeanme — o NpnynHe onacHbIX YaCTUYHbIX pa3pAanoB Be3onacHble PaCCTOAHUA MOXHO paccMaTpuBaTb TOJNbKO

B 30HaX, B KOTOPbIX OTCYTCTBYIOT B3pbiB4YaTble MaTepuarnbl. B tex 30HaX, B KOTOPbIX UCKpa MOXET Bbi3blBaTb BO3ro-

paHne 0pr>|<a|ou_te17| cpenbl, H906X0}J,VIMO obecne4ynBaTtb AOonoJIHUTENbHOE BblpaBHUBaHME NOTeHUMaroBs, YTOOBI

rapaHTUpoBaTb UCKIMIOYEHUA BHYTPEHHEro NCKpeHna B 30He 0 u 30He 20.

D.4 3paHus, B KOTOPbIX UMEKOTCA TBepAble B3pbiBYaThie MaTepuarnbl

Mpn NpPoekTMpOBaHMN MOMHME3aWUTbl ANs 30aHMI C TBEPALIMW B3pbIBYATLIMW MaTepuanamu, cnegyet
NpUHUMaTb BO BHUMAaHWE YyBCTBUTENbHOCTb Martepuana K cpefe, B KOTOPOW OHWM UCMOMb3YKTCA WIK
XpaHATcs. Hanpumep, HekoTopble HevyyBCTBUTENbHbIE B3pbiBYaTble MaTepuarnsbl, nexawue Hasanom unm
HacbInblo, He TPebyT AONONHUTENBHOIO PAacCMOTPEHUS, KpoMe TpeboBaHU, NPUBEAEHHbLIX B HACTOSLWEM
npunoxeHnn. OQHaKo eCTb HEKOTOpble BMAbl YYBCTBUTEMbHbBIX B3pbIBYATbIX MaTtepuanos, KOTOpble MOryT
ObITb YyBCTBUTENBHLIMU K BBICTPO U3MEHSIOLLIMMCS 3NIEKTPUYECKMM MONAM 1 (MNK) Ha KOTOpble BO3AENCTBY-
€T M3ryyYyeHne UMMYNbCHOMO 3MIEKTPOMarHUTHOroO nons MonHuu. B atom cnyyae HeobxogMmo yCTaHOBWTb
OOMONHUTENbHbIE TPEOOBAaHMS K BbIPaBHMBAHMWIO MOTEHLMANOB UMW 9KPAHMPOBAHMIO.

Ons 3gaHni, cogepxawmx TBepaple B3pbiBYATbIE MaTepuanbl, XenaTenbHO MPUMEHSATb M30NMPOBAaHHYHO
BHewwHo CM3 (ykasaHHyto B 5.1.2 HacToswero npeactaHgaprta). 34aHus, NonHOCTBIO HAXOAsALWMECs B MeTar-
NMYecKoM Kapkace TONWMHON 5 MM (CTanbHOM) unu 7 MM (antoMUHMEBBLIV) cornacHo 5.2.5 HacToswero npea-
cTaHAapTa, MOXHO paccMaTpuBaTh Kak 3allMLLEHHble eCTECTBEHHbIM MOSTHUENpPUEMHUKOM. K Takum 3aaHusim
NpUMeHnMbl TpeboBaHWSA K 3a3eMNeHunio, ykasaHHble B 5.4 HacTosWwero npeacraHgapra.

Heobxoaumo obecneunBatb Y31 oT nepeHanpsxkeHuii kak Yactn CM3 Bce mecTa, B KOTOPbIX NPUCYTCT-
BYIOT B3pblBYaTble MaTepuarnbl. TaM, rae umeeTcs BO3MOXHOCTb, Y3[1 pasmelyatoT 3a npegenaMmum MecT Ha-
XOXOEHUS TBepAbIX B3pbiBYaTbiXx MaTepuanoB. Y3[1, koTopble pasmMellalTcs B MecTax, rae HaxogaTcd
TBepAble B3pbiBYaTble MaTepuanbl UM cKannmBaeTcs B3pbiBYaTas Mnbifib, AOIMKHbI ObITh B3pbIBOOE30NacHOro
TMNa UM pasMeLlaTbCs BHYTPY B3PbIBO3ALLMLLEHHbBIX KOXYXaX.
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D.5 3paHusA, B KOTOPbIX MMEIOTCS ONMacHbIe 30HbI

D.5.1 O6wue nonoxeHuns

Bce vactu BHewHen CM3 (MONHMENpMEeMHUK N TOKOOTBOAbI) MO BO3MOXHOCTU AOIMKHbI HAXOAUTLCS Ha
paccTosiHUM He MeHee 1 M OT OnacHOM 30Hbl. TaMm, roe 3TO HEBO3MOXHO, NMPOBOAHMKMW, MPOXOAsLME B
npegenax 0,5 M OT onacHOW 30HbI, AOJMKHbI ObiTb HENPEPLIBHBIMU MW COEANHEHNSA OOIMKHbI ObITh BbINOI-
HEHbl C UCMOb30BaHMEM KOMMPECCUOHHOIO (PUTHHIa NN CBapKMK.

Tam, roe onacHasi 30Ha pacrnornaraeTcs HenocpenCcTBEHHO MoA4 METamnnMYeckum JIUCTOM, KOTOPbIN
MOXET ObITb NPO6UT MonHuen (cm. 5.2.5 HacToswero npeacraHaapTa), obecnevyeHne MosTHMENPUEMHNKOM
OOJDKHO BbITh B COOTBETCTBUM C 5.2 HAcTOsILEro npeactaHgapTa.

D.5.1.1 NopaBneHue nepeHanpsikeHUA

OFpaHI/I‘-II/ITeJ'II/I nepeHanpaXxeHua yCctaHaBnMBarkOT 3a npegenamm ONacHOW 30HbI, r4e 3TO BO3MOXHO.
OFpaHM‘-IMTeJ'IM nepeHanpsaxeHnd, yCtaHOBJIEHHbIE BHYTPU OMacHOWM 30Hbl, OOMKHbI COOTBETCTBOBATL 3TON
30HE NN HaxXoOUTbCA B KOXYyXe, KOTOprI7I [OIKeH ObITb o,u,o6peH ana (byHKLI,I/IM nogaBneHnA nepeHanpsaXxeHnd.

D.5.1.2 YpaBHMBaHue noTeHUnanoB

[ononHntensHo K TpeboBaHMAM ypaBHUBaAHWS, yka3aHHbIM B D.3.4, Heob6xoanmo obecneyvnBaTh obLiee
ypaBHuBaHue noTteHumnanos ans CM3 B cooTBeTCTBMM ¢ 065a3aTeNbHbIMM TPebGOBaHMAMM HACTOSILLLErO Npea-
cTaHgapTa, a Takke IEC 60079-14 n IEC 61241-14.

CoeanHeHus ¢ Tpybamu JOmKHbI ObITb TaknMu, YTODObLI B Criydae NpoTeEKaHMs Toka MOSTHUM HE BO3HUKaIo
nckpeHusi. CooTBETCTBYIOLLME COEQUHEHMS C TPYGamMu NpyBapyBatoT Ha Wunax unm 6onTtax unu pesabboBbix
OTBEPCTUSAX BO pnaHuax ¢ Lenbio YCTaHOBKU BUHTOB. CoeanHeHus, obpasyemMble C MOMOLLLIO CKOD (3a>KUMMOB),
OOMYCKaloTCsl, TONIbKO €CINU B CIydae C TOKaMW MOJIHUM 3alimMTa OT BO3ropaHusl n3-3a TOKOB MOSHWUM Mopg-
TBEPXKAEHA UCMbITAHMSIMU U UCMNONb3YIOTCS COOTBETCTBYOLLME MNpoLeaypbl Ans obecnevyeHnss HageXHOCTH
coeavHeHus. CoegMHEeHUa 1 3a3eMnsiiolmMe MPOBOAHUKM MPUKPENMAT K KOHTEMHepaM M pe3epByapam
CTbIKkaMu.

D.5.2 3paaHus, nmeloLme 30HbI 2 n 22

[ns 30aHuin, B KOTOPbLIX UMEKOTCS 30HbI, ONpeaeneHHble Kak 30Hbl 2 1 22, 4ONOMAHUTENbHbIE 3aLlUTHbIE
Mepbl MOTYT He TpeboBaTbCA.

B oTHOLLEHUN Npon3BoACTBEHHOrO 060pya0BaHUS, N3FOTOBNEHHOIO U3 MeTanna (Hanpumep, HapyXHble
KOMOHHbI, PEaKTOpbl, KOHTENHEPBLI C 30HaMW, CoAepXalMMKN 30Hbl 2 1 22), TOMLWMHA U MaTepuarn KoTopbiX
oTBevaloT TpeboBaHuAM Tabnuubl 3, NpUMeEHseTCs crneayoluee:

— YCTPOWCTBA MOSMTHUENPUEMHUKOB 1 TOKOOTBOAbI HE TpebytoTcs;

— NPOU3BOACTBEHHOE 0BopyaoBaHMe OOMKHO ObITb 3a3eMMeHO B COOTBETCTBUM C pa3fenom 5 HacTos-
Lero npegcraHgapTa.

D.5.3 3aaHus, nmeroime 30HbI 1 n 21

[na 3gaHun, B KOTOPbIX MMEKTCA 30HbI, ONpeaerieHHble kak 3oHbl 1 1 21, npuMmeHsitoTcs TpeboBaHust
0518 30H 2 1 22 co cnegylowmMmm AONONTHEHUSMU:

— ecnn B Tpybax UMEKTCS U3OMSLMOHHbIE KOMMOHEHTLI, onepaTop AOIDKEH onpenenutb COOTBETCT-
BytlOLLIME Mepbl 3auThl. Hanpumep, paspsaa ¢ npoboem MOXHO n3bexaTb, UCMOoMb3ysa B3pbiBOGE3onacHble
N30NMpytoLLIne UCKPOBbIE 3a30pbl;

— M30NUPYIOLLME NCKPOBbIE 3a30pbl U U30MALNOHHBIE KOMMOHEHThLI JOSMKHBI YCTaHaBNMBaTbCA 3a npefe-
namu B3pbIBOOMACHbIX 30H.

D.5.4 3pgaHus, nmetrowine 30HbI 0 1 20

[na 3paHnin, B KOTOPBLIX MMEKOTCA 30HbI, onpeaernieHHble Kak 30Hbl 0 1 20, npumeHsitloTcst TpeboBaHus,
yka3aHHble B D.5.3, gononHsemble pekoMeHgauusiMm, CoaepKalluMM1Cs B HACcTOSLLEM pasgerne, ecnu uere-
coobpasHo.

CoeanHeHus ypaBHMBaHUA rpo30BbIX NoTeHumanos mexay CM3 n gpyrumun yctaHoBkamu, o6opyaoBa-
HMEM yCTaHaBNMBAKTCH MO COrMacoBaHMIO C onepaTtopoMm cuctembl. CoegnHEHUS ypaBHUBAHWS FPO30BbIX
NOTEHUMarnoB, B KOTOPbIX MCMOMb3YTCA WCKPOBbIE 3a30pbl, MOXHO yCTaHaBnvBaTb 6e3 corrmacoBaHus c
onepaTopoM cucTembl. Takme yCTPOWCTBa [OJPKHbI MOOXOOUTL K OKpYXKalolen cpefe, B KOTOPOW KX ycTa-
HaBnMBatoT.

[ns HapyxHoro obopyaoBaHus ¢ 30HaMu, onpeaeneHHbIMK Kak 30Hbl 0 1 20, NpumeHstoTca TpeboBaHNA
ansa 3oH 1, 2, 21 n 22 co cnefyoLwmMmMm A0NOHEHUAMUN:
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— anekTpoobopynoBaHMe BHYTPU pe3epByapoB, COAepXalliuX roprodne Xnakoctu, AOMMKHO COOTBETCT-
BOBaTb CBOEMY Ha3HauyeHuto. Mepbl Mo 3aLumTe OT MOMNHWUM cneayeT npeanpuHUMaTh B COOTBETCTBUM C TUMOM
30aHus;

— CTEHKM 3aKpbITbIX CTaNbHbIX KOHTEMHEPOB C BHYTPEHHUMM 30HaMU, onpeaeneHHbIMK Kak 3oHbl 0 1 20,
OOIMKHbI UMETb TOMLWMHY HE MeHee 5 MM B TOYKax BEPOSITHOro nonagaHus MonHun. [nsg 6onee TOHKMX CTEHOK
TpebyeTcs ycTaHOBKa YCTPOWCTB MOMHMENPUEMHUKA.

D.5.5 CneunanbHble NpUMeHEHUA

D.5.5.1 3anpaBoO4Hble CTaHLUH

Ha 3anpaBou4HbIX CTaHUMSX A1 aBTOMOOWMEN, ene3HOA0POXKHOro TpaHecrnopTa, CyaoB M T. 4. ¢ onac-
HbIMW 30HaMu, oNpeaesieHHbIMU KaK 30HbI 2 U 22, MeTannMyeckue TpybonpoBoabl AOKHbI ObiTh 3a3eMIieHbl
B COOTBETCTBUM C pasgeriom 5 HacTosiero npeactaHgapTa. TpyGonpoBoabl AOMKHbI COEAUHSITLCA CO
CTarnbHbIMU KOHCTPYKLMSIMU U penbcamMm, B KOTOPbIX UMEKTCS U30NMPYIOLLME UCKPOBbIE 3a30pbl A ONacHOM
30Hbl, KOTOPbIE YCTAHOBIIEHbI C Y4ETOM TOKa XKeNe3HOO4OPOXKHOM NMMHMK, TOKOB YTEYKW, MIaBKMX npenoxpa-
HUTenen aNeKTPUYECKNX TpaMBaeB, CUCTEM 3aLLUMTLI KATOAOB OT KOPPO3uUM U T. 4. Ha 3anpaBoyHble cTaHuum
Ha enesHbIX oporax pacnpocTpaHsATCa TpeGoBaHNS HaLMoHalbHbIX CTaHOAPTOB.

D.5.5.2 Pe3epByapbl-xpaHunuwa

OnpeperneHHble TUMbl COOPY)XXEHUIA, UCMIONb3YEMbIX A1 XPaHEHUS XNOKOCTEN, KOTOpble MOryT obpaso-
BbIBaTb NErkoBOCM/IaMEHseMbIe Napbl, UM UCMOMb3YyEMbIX ANSA XPaHEHUS FOpHOYMX ra3oB, OOJPKHbI ObITb
camo3salymiaemMbiMmy [pacnonaratbCs NOSIHOCTBI B CMJIOLWHbLIX METANNMYECKMX KOHTENHepax TOSNLLMHON He
MeHee 5 MM (ansa ctanu) u 7 Mm (ansa antoMmHmus 6e3 UCKPOBLIX 3a30pOB)] U HE AOMMKHbI TpeboBaTb AoMNos-
HUTENBbHOWN 3aWmTbl. AHANOrMYHO pe3epByapbl, NPUKPbLITbIE NOYBON, U TPyOONpoBOAbLl HE TPeOYIOT YyCTaHOB-
KN YCTPOMCTB MOSTHMEnpueMHuka. MNMprubopbl 1 SNeKTpoHUKa BHYTPU 3TOro obopynoBaHnst AOMKHbI PyHKLMO-
HMpPOBaTb B 3aaHHOM pexume. Mepbl MOMHUE3aAWNUTLI criegyeT NpeanpuHMMaTh B COOTBETCTBUM C TUMOM
30aHus.

M3onupoBaHHble pe3epByapbl 3a3eMA0T B COOTBETCTBMU C pasfenomM 5 HacTosiLero npegcraHaapTa B
3aBMCMMOCTM OT HanbOoMbLLEro ropu3oHTanNbHOro pasmepa (aMameTpa unm OnuvHbl):

— po 20 m — ogMHapHoe;

— cBblwe 20 M — ABOMHOE.

YUT0 KacaeTcsi pe3epByapoB Ha pe3epBYyapHbIX CTaHUMsSIX (Hanpumep, HedTeneperoHHbIe 3aBoabl U XpaHu-
nvua), To 3a3eMIIEHNe KaXxaoro pesepByapa TOSNbKO B OOHOW TOYKE AOCTAaTOYHO HE3aBUCMMO OT Hambonb-
LLero ropM3oHTanbHoro pasmepa. PesepByapbl Ha pe3epByapHbIX CTAHUMSX OOMKHbI ObITb COeaNHEHbI ApYT
c gpyroMm. Kpome coeguHeHui, ykasaHHbIX B Tabnuuax 7 u 8 HacTosiwero npeacranHgapra, B KayecTBe
COEAMHEHMI MOXHO TaKkKe UCMNosb3oBaTh TPyOONPOBOAbI, COeAMHSIOWMNECS TakuM 06pa3oM, YTO OHU MOTYT
cTaTb 3NEKTPUYECKN NPOBOAMMBLIMM B COOTBETCTBMM C 5.3.5 HacTosLLero npeactaHaapTa.

I'Ipmmeanme -B HEKOTOPbIX CTpaHax MOryT paccMmaTtpmBaTbCA OONOSTHUTENbHbIE TpeﬁOBaHI/Iﬂ.

B pesepByapax C nnaBatoLLen Kpbilen Kpbilla JOJPKHA 3MEeKTPUYECKU COeQUHSITBCS C KOPMYCOM OCHOB-
Horo pesepsyapa. KOHCTpyKUMSA MpOKNagok WM LUYHTOB M UX COOTBETCTBYIOLLEE PacnofioKeHUe OOSDKHbI
TWaTenbHO paccmMaTpmBaTbCs, ANA TOro YTobbl PUCK BO3ropaHus BOCNIaMeHsIeMON CMeCcu n3-3a UCKPEHUS
ObIn CHWXEH 0O HaMMeHbLUEero NpakTUu4eckoro ypoBHA. Ecnu k pesepByapy npukpenneHa cBopayvvMBaemas
necTHWLa, TO MeXAy NEeCTHULIEN N BEPXHEN YacTbio pe3epByapa 1 MexXay NecTHULEN U NnaBaroLLen Kpbillen
CKBO3b LUAPHUPbLI NECTHULbI JOMMKEH NPOXOAUTb MMOKMI NPOBOAHWMK BblpaBHMBAHWS MOTEHLUMana LUMPUHOWN
35 mMm. Ecnu pesepByap € nnaBatoLLen Kpbillen He MMeeT Takom NeCTHULbI, TO MeXay KOpnycoM pesepByapa
W MraBaloLLlen Kpbilen NPUMEHSIOT OAMH UM HECKOSbKO (B 3aBMCMMOCTM OT pasMmepa pesepByapa) rmokmx
NPOBOAHMKOB BblpaBHMBaHUSA NOTEHUMana LWMPUHON 35 MM WUNKU 3KBMBASEHTHbIX YCTPOWUCTB. MpoBOAHMKM
BblpaBHUBaHWS NOTEHUMana A0rKHbl MO0 NpoxoanTb Yepes APEHaKHYI0 CUCTEMY pe3epByapa C niaBatoLLen
Kpbilen, Nnbo pacnonaraTbCs Tak, YTOObI OHM HE MO 06pa3oBbIBaTh 3aMKHYTbIE NeTnu. Ha pesepByapax
C nraBaloLLEN KpblWen AOMMKHblI MMETbCS MHOXECTBEHHbIE LUYHTOBbIE COEAWHEHUS MEeXAy nnaBatoLlen
KpblLLE U KOPMYCOM pe3epByapa, pacrnofioKeHHble Yepes npoMexyTkn 1,5 M no nepumeTpy Kpbiwn. Beibop
MaTepuana oCyLleCTBMSIT B COOTBETCTBUM C TpeboBaHMAMM K NpOoAyKUUM U (MNK) OKpyXalllen cpeae.
Mcnonb3oBaHve anbTepHaTUBHbLIX CPeACTB obecnevyeHns COOTBETCTBYIOLLEro TOKONPOBOAHOIO COeaUHEHNS
MexXay nnaBaroLlen Kpbllleh U KOPNycoM pesepByapa Ans MMMYMbCHbIX TOKOB, CBSI3aHHbLIX C paspsigamu
MOIMHMKM, JOMNyCKaeTCsa TOMbKO B cnydae, ecny 6e3onacHOCTb NoATBEPXKAEHa UCMbITAHUSIMU U €CNU UCMOMb-
3YyI0TCS COOTBETCTBYIOLLME MpoLeaypbl Ans obecneyeHnss HaAeXXHOCTU COeANHEH S,
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D.5.5.3 Tpy6onpoBoabl

HaseMHble MeTannuyeckme TpybonpoBoabl 3a npefenamy npoun3BOACTBEHHBIX MOMELLEHUA LOMKHbI
COEQMHATBLCA C CMCTEMOW 3a3eMrieHuns Yepes kaxable 30 M Unun JoImkHbl ObITb 3a3eMIIEHbI MOBEPXHOCTHBIMM
3a3eMnALWMMN 3f1IeKTpogamMm UNn rPOMOOTBOAOM.

Cnepyowasa nHgopmMaLms OTHOCUTCA K ANUHHBbIM TPaH3UTHbIM MWHUSIM TPaHCMOPTUPOBKU FOPHOYMX
KUOKOCTEN:

— Ha y4yacTKax HarHeTaHusl, y4acTkax nocTynaTenbHOro nepemeLLeHns n aHanornyHbix cpeacrTeax Bce
BxoadLme TpyObl, BkNtoyas Tpydbl C MeTannmyeckon ob0noYKkomn, AOMKHbI LUYHTUPOBATLCS NUHUAMU C None-
pPeYHbIM cedeHnem He meHee 50 MM

— WYHTUPYHOLINE NUHUN OOSMKHBbI COEAMHATBCA CO CneumarnbHO MPMBApPEHHbIMUY WWNamMu unm Gonrtamu,
U CaMopacKpy4MBaloLLMMNCSA BMHTAMK, KOTOPble MPUKPENNSATCa K dnaHuam Bxogdawmx Tpyo6. M3onu-
PYHOLLNE KOMMOHEHTbI AOSMKHbI LUYHTUPOBATLCS MCKPOBBLIMU 3a30paMu.

D.6 NpoBepka n TexHn4yeckoe oo6CcnyKMBaHue

PekomeHaaumy no npoBedeHMI0 NPOBEPKM U TexHuyeckomy obcnyxmsaHuio CM3 npeacraeneHsl B
pasgene E.7.
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MpunoxeHune E
(cnpaBou4Hoe)

PykoBoacTBa No NnpoeKTUpPOBaHMIO, TEXHUYECKOMY O06CNyXMBaHUIO
M NpoBepKe CUCTEM MOSTHUE3ALUTDI

E.1 O6bwme nonoxeHus

B HacTosiLIEeM NPUNoXeHU NPUBOANTCA PYKOBOACTBO MO NMPOEKTUPOBAHUIO U KOHCTPYUPOBAHMIO, TEXHU-
yeckomy obcnyxmBaHuio 1 nposepke CM3, oTBevatoLlee TpeboBaHWSIM HACTOSALLErO NpeacTaHaapTa.

HacTosiliee npunoxeHne MNpPUMEHAETCA U SABMNAETCA OENCTBUTEMbHLIM TOMbKO C APYrMMM YacTAMM
IEC 62305.

B HeM npuBOOATCA MpMMepbl METOAOB 3allMThbl, KOTOPbIe MOoMyunnu ogobpeHue MexayHapoOHbIX
3KCMepToB.

MpumeyaHue — MNpumMepbl, NPeACTaBNEeHHbIE B HACTOSILLEM MPUMOXEHUN, NMOKa3bIBAOT TOMbKO OAUH BO3MOXHbIN

mMeToa obecneyeHus 3alunThbl. ,D,pyrme MeToAdbl MOTyT ObITb ﬂeVICTBVITeﬂbeIMVI B paBHOVI CTENneHun.

E.2 CTpykTypa HacTosLIero npunoxeHus

B HacTosdleM npurnoXxeHMM HOMepa OCHOBHOIMO pasfena oTpakalT HoMepa pasgena nepBov 4acTu
MexayHapoaHoro ctaHaapTa IEC 62305, uto ynpoLLaeT cCbinky Mexay ABYMS YacTaMU.
C aTton uenbto pasgen E.3 B JaHHOM NpUIOXXeHUN He NCMOSb3YeTCS.

E.3 Pa3spgen oTcyTcTBYyeT

E.4 KoHCTpyKUMA cucteM MONHUe3awmTbl

E.4.1 3ameyaHus obwero xapakrepa

KoHcTpykuuio CM3 ansa cyuwlecTsylowlero 3faHus Bcerga crniegyeT cpaBHMBaTb C APYruMu Mepamu
3alWnTbl OT MOMHUM B COOTBETCTBMM C HACTOSALMM MpeAcTaHAapTOM, KOTOpbIM npeaocTaBnsieT UHdop-
MauMIo O 3aLLMTe TOro Xe Camoro YpoBHS, HO C MeHbLUUMK 3aTpaTtamu. [pu Beibope Hanbonee nogxoaaLmx
Mep 3awmTbl npumeHsoT IEC 62305-2.

CM3 pomkHbI MPOEKTUPOBATL N yCTaHaBNMBaTb NPOEKTUPOBLUMKN U YCTAHOBLLMKW.

MpoekTNpoBLINKM 1 ycTaHoBLUMKM CM3 gomKHbI ObITb CNOCOGHBI OLlEHUBATL Kak 3NEKTPUYECKNE, Tak U
MeXaHW4YecKne BO34eNCTBUSA rPO30BOro pa3psida M 3HaTb OCHOBHbIE MPUHLUUMbLI NIEKTPOMArHMTHON COBMEC-
TmocTn (OMC).

Kpome Toro, npoektuposLink CM3 gomkeH ymeTb OLleHMBaTb BO3AENCTBUS KOPPO3UnM 1M Npu Heobxoau-
MOCTM NpUHUMaTL peLleHns 06 obpalleHnn 3a NOMOLLBIO K SKCrepTam.

YcTtaHoBwmk CM3 gomnxkeH 6biTb 06y4eH npaBuibHOM yCcTaHOBKe koMnoHeHToB CM3 B COOTBETCTBUM C
TpeboBaHNsIMN HacTosLEero neactaHaapTa 1 HalMoHanbHbIMY Npasunamu, perynmpyowmmMmm CTpouTernbHble
paboTbl U CTPOMTENBLCTBO 34aHUN.

PyHKUMN NPOEKTUPOBLUMKA M ycTaHOBLWMKA CM3 MOXET BbINMOMHATL OAUH U TOT Xe 4yernoBek. YTobbl
cTaTb KBanMUUUPOBAHHBIM MPOEKTUPOBLUMKOM W YCTaHOBLUMKOM, TpebyeTcs 3HaHMe COOTBETCTBYHOLLMX
CTaHOapTOB M NPaKTUYECKUIA OMbIT.

lMnaHupoBaHue, ncnonb3oBaHne n ucnoitaHne CM3 oxBaTbiBaeT MHOXECTBO TEXHUYECKMX obnacTen u
npeobsasnseT TpeboBaHUs K KOOpANHALUN BCEMW CTOPOHaMU, CBA3aHHbIMW CO 34aHueM, YToObl rapaHTUpo-
BaTb obecnevyeHne BbIBPAHHOTO YPOBHSA MOJTHUE3ALLMTBI C MUHUMAIbHBIMW 3aTpaTaMn 1 ycunusamu. Ynpae-
neHne CM3 pomxHO 6bITb 3dEeKTUBHBIM, ecny cnefosaTh LaraM, ykasaHHbIM Ha pucyHke E.1. Mepebl
obecneyeHns kavyecTBa UMEIOT BornbLLOe 3HaYeHUe, B YAaCTHOCTU, ANs 34aHUN, B KOTOPbIX MMEKTCS KpynHble
3NEeKTPUYECKNE U INEKTPOHHbIE YCTAHOBKMU.
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MpumeyaHne — Toukn conpspkeHust TpeOyloT MOSIHOrO B3aMMOLENCTBUS apXUTEKTOPa, UHXeHepa U NPOEKTUPOB-
wmka CM3.

PucyHok E.1 — Cxema npoekTa cucteMbl MOJNTHUE3aLWUTbI

Mepbl No obecneveHnto kKadecTBa, onpegensemMble Ha aTane nnaHNpoBaHua (Ao atana cosgaHua CM3),
Ha KOTOPOM AOIMKHbI 0A00PATLCA BCE YEPTEXU, NPOBEPATLCA BCE BaXKHblE KOMMOHEHTbI CM3, HegocTynHbIe
ONsi MPOBEPKM MOCre 3aBepLUEHUsI CTpouTenbHbIX paboT. MpoBepka kavyectBa CM3 npoBogutcs Ha atane
NpUeMKM, koraa okoH4YaTenbHble n3mepeHuss CM3 ocyLLecTBNSTCA OOHOBPEMEHHO C 3aBepLUEHMEM NOAro-
TOBKW [OKYMEHTAUUM MO 3aKMOYUTENBbHOMY WUCMLITAHMIO MOSMHOIO XU3HeHHoro uvkna CM3 nocpeactsom
NPOBEAEHUS TLLATENbHbLIX PErynspHbIX MPOBEPOK B COOTBETCTBUM C NPOrPaMMON TEXHUYECKOrO 0BCNYKMBaHWSI.
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Ecnu B 30aHMM UNn ero ycTaHoBKaX OCYLLECTBNAIOTCA Kakue-nmbo usmeHeHusi, To Heo6xoamMmMo npoBo-
OWTb MPOBEpPKY, YTODObLI onpenenuTb, npogomkaeT N umetowasca CM3 cooTeBeTcTBoBaTh TpeGoBaHWAM
HacTosLlero npeacrtaHgapTa. Ecnu obHapyxuBaeTcs, YTo 3aluuMTa SBMNSETCs HeadekBaTHOW, To criegyet
HesaMe[nUTeNbHO NPOBOANUTL YNyYLLEHUS.

MaTepuansbl, NpocTpaHcTBO U pasMepbl CM3, TOKOOTBOAOB, CUCTEMbI 3a3eMIEHWsl, BblpaBHUBAHUS
noTeHUmMana, KOMMOHEHTbI U T. [. [OIMKHbI COOTBETCTBOBAaTL TpeGoBaHMAM HacTosLLEero npeactaHaapTa.

E.4.2 KoHcTpyKkumna CM3

E.4.2.1 NMopsaok nnaHMpoBaHuA

[o Havana nto6oro npoektnpoBaHns CM3 NpoeKkTUPOBLLMK AOMKEH, IAe 3TO LenecoodpasHo, NnonyynTb
OCHOBHYI0 UHGOPMaLMIO O PyHKLUK, OBLLEM NPOEKTE, KOHCTPYKLMU 1 PACNONOXEHUN 34aHUS.

Ecnn CM3 He Gbina elle onpenerneHa NUMUEH3UPYIOLWMM OpraHoM, CTPaxOoBOW KOMMaHWen nnu nokyna-
Tenem, NnpoekTnpoBLNK CM3 OomKeH yCTaHOBUTD, 3aliMLLaTh N 30aHne unm HeT ¢ nomollbto CM3, cnegysi
npoweaypam OLEeHKN pucka, ykasaHHbiM B IEC 62305-2.

E.4.2.2 KoHcynbTauus

E.4.2.2.1 O6wasn nHcopmauusa

Ha aTanax nNpoekTMpoBaHUS U CTPOUTESNbCTBA HOBOMO 3[4aHUS MPOEKTUPOBLUMK U ycTaHOBLUMK CM3 un
Opyrvue 3avHTepecoBaHHbIE CTOPOHLI, OTBETCTBEHHLIE 3a YCTAHOBKWN B 30aHUN UMW 3@ TEXHUYECKME HOPMBI,
OTHOCSILLIMECH K UCMONb30BaHUIO 30aHUSA (Hanpumep, NokynaTtenb, apXMTEeKTOp, CTPOUTENb), LOMMKHbI pery-
NSPHO NPOBOANTL COBMECTHbIE KOHCYIbTaUUK.

Cxema, npeacTtaBneHHas Ha pUCyHke 1 HacTosLero npeactaHaapTa, AOMKHA NOMOYb pauvoHansHOMY
npoektuposaHuio CMS3.

Ha atanax npoektupoBaHus u ctpoutensctea CM3 anga yxe CyLIeCTBYIOLLEro 3a4aHuUs KOHCYnbTauum
NPoBOAAT NO Mepe HeEOBXOAMMOCTM CO CTOPOHaMU, OTBETCTBEHHbIMY 3a 3[aHue, ero UCnonb3oBaHue, ycTa-
HOBKMW N BXOASILLIME NUHMM 3reKTponepeaayu.

PerynsipHble KOHCynbTauuu, NPOBOOUMbBIE BOBIIEYEHHBLIMW CTOPOHAMM, OOJPKHBI NPUBECTU K CO3OaHUI0
adppekTnBHor CM3 ¢ HanmeHbLWMK 3aTpaTamu. Hanpumep, KoopanHaums npoekTHon padoTtel no CM3 Ha-
psgy CO CTPOUTENBbHOM paboToM 4YacTo yCcTpaHseT HeobXo4MMOCTb MCMOSb30BaTh HEKOTOPbIE MPOBOLHMWKN
BbIpaBHMBAHUSA NMOTEHUMANOB U CHWXaTb AJIMHY HEOOXOOUMbIX MPOBOAHUKOB. 3aTpaTtbl HA CTPOUTENBLCTBO
YacTo 3HAYMTENBHO CHWXKAKOTCA MU obecneyeHun oM MapLUPYTOB NMPOKITaaKu NPOBOAHWMKOB AN PasfiN4HbIX
YCTAHOBOK BHYTPWY 34aHus.

KoHcynbTauus aBnsieTcs BaKHbIM acNekTOM Ha NPOTSHKEHMM BCEX 3TaArOB CTPOUTENbCTBA 34aHuUs, Tak
Kak Moryt noHagobutbcs moamdukaumm CM3 BcneacTevMe u3MeHeHun B npoekTe 3aaHus. KoHcynbTauus
Takke Heobxoauma Aons Toro, YTobbl cormacoBaTb MepPOnpUATUSA MO YNPOLLEHUIO NPOBEPKU KOMMOHEHTOB
CMS3, koTopble CTaHOBATCA HEAOCTYMHbIMW ONS MPOBeAeHUs BU3yanbHOW MPOBEPKM MOCre 3aBeplueHus
cTpouTenbCcTBa 3aaHns. B xoge aTux KoHCynbTauun cnefyeT onpeaenatb pacnonoXeHne BCex CoeAMHEeHN
MeXOy eCTeCTBEHHbIMU KOMMoHeHTaMn 1 CM3. O6bIYHO AN opraHM3aumm 1 KoopauHaLMKU KOHCYNMbTaLMOHHbIX
cobpaHui, CBsI3aHHbLIX C NPOEKTUPOBAHNEM HOBOrO 34aHNUS, NpUrnaLllalT apXUTEKTOPOB.

E.4.2.2.2.1 ApxutekTop

C apxutekTopom AOMKHO ObiTb 3aKMOYEHO cornalleHne no cneayrLum acnekTam:

a) npoknagka Bcex nposogHukos CM3;

b) matepuansl komnoHeHToB CM3;

¢) nogpobHas nHgopmaLms 060 BCex MeTannMueckux Tpybax, xxenobax, penbcax u aHanormuHbIX JaHHbIX;

d) nogpobHas MHpopmauus o nwdoMm obopynoBaHUK, annapaTtype, NPOU3BOACTBEHHbIX YCTAHOBKax U
T. 0., KOTOpbl€ OOIMKHbI ObITb YCTAHOBMEHbI HA 34aHUN, BHYTPU UK BO3TE 30aHUS U KOTOPblE MOIyT NnoTpe-
OoBaTb NepeMelleHns YCTaHOBOK UM MOryT notpeboBatb npucoeanHennst kK CM3 no npuymHe obecneyeHus
©e3onacHoro paccrtosiHust. NpumMepamMn yCTAHOBOK CryXaT CUCTEMbl aBapUMHOW CUrHanmM3aumu, CUCTEMbI
©e30nacHOCTU, CUCTEMbI BHYTPEHHEN CBSA3U, CUCTEMbI 0OPabOoTKM CUrHANOB M OaHHbIX, Paano- U TENEBNU3n-
OHHbIX NINHWUIA;

€) NPOTSKEHHOCTb MO0 NOA3EMHON NPOBOASLLEN NIMHUAM Nepeaayvun, KOTOpyt MOXeT noTpeboBaTbCs
pacnonoXxuTb Ha 6esonacHom paccTosHun oT CM3;

f) obwaa nnowans, Heobxoaumas Ans yCTaHOBKM CETU 3a3eMneHus;

g) o6bem paboTbl U pacnpeneneHne oTseTcTBeHHOCTM 3a CM3 k 3aaHuio.

Hanpumep, ycTaHOBKY, KOTOpas BNUSIET HA BOAOHENPOHMLAEMOCTL MaTepumana (MoKpbITUE KPbILWKW) U T. A.;

39



CTb I IEC 62305-3-2006/2010

h) TokonpoBogsime maTepuansl, MPUMEHSIEMbIE B 34aHUW, OCOGEHHO BCe HenpepbiBHbIE MeTannmye-
CKWe 3MeMEHTbI, KOTopble MOTYT npucoeanHaTeca k CM3, Hanpyumep CTolKK, cTanbHas apmaTtypa u meTan-
NYecKne 3aroToBKW, BXogsLwme B 3gaHue nmbo BbIxodswme 13 Hero, Nnbo HaxogsAwmecs BHYTPY 34aHNS;

i) Bo3gencteme CM3 Ha nangwadr;

j) Bo3genictBue CM3 Ha maTepuar, n3 KoTOporo NOCTPOEHO 34aHNE;

k) pacnonoxeHue Todek COeQUHEHWST CO CTanbHOW apMaTypol, 0COBEHHO TeX, B KOTOPbIE BCTABNAOTCS
BHELLUHME TOoKonpoBosALme Yyactu (Tpybbl, 3KkpaHbl kabenen n 1. 4.);

I) coeguHeHne CM3 ¢ CM3 npunerarowmx 3gaHuin.

E.4.2.2.2 OCHOBHbI€ CTOPOHbI, y4acTBYOLME B KOHCYNbTaLUAX

[MpPOEKTMPOBLLMK CUCTEMbI MOJTHVME3ALLUWTBI JOIMKEH NPOBOAUTL COOTBETCTBYHOLLNE TEXHUYECKNE KOHCYIb-
Tauum co BCEMU CTOPOHAMM, NMEIOLLIMMUN OTHOLLEHME K NMPOEKTUPOBAHUIO N CTPOUTENBCTBY 34aHUs, BKITOYas
ero Bragensua.

MpoekTnpoBLmMK CM3 COBMECTHO C apXMTEKTOPOM, NOAPAAYMKOM, YCTaHaBMMBAKLWNM 3reKTpoobopy-
AoBaHWe, CTpPoUTENbHbLIM NoapsAYMKOM, ycTaHoBwmkom CM3 (noctaswmkom CM3), UCTOPUYECKUM KOHCYIb-
TAHTOM W NpeAcTaBUTENeM BriagenbLa (eB) 34aHus LOMMKHbI ONPeaensiTb KOHKPETHbIE Y4aCcTKN OTBETCTBEH-
HocTu 3a obLyto yctaHoBky CM3.

OCob€eHHO BaXHbIM SIBNSIETCA YTOYHEHWE OTBETCTBEHHOCTM Pa3fMyYHbIX CTOPOH, Yy4aCTBYOLMX B ynpas-
NEeHMN NpPoekToM K cTpouTenbcTBom CMS3. Mpumepamu MOryT crnyxmtb Npobou rmapousonsiunmM 3gaHus
pasMellaeMbiMUN Ha Kpblwe KoMnoHeHTamu CM3 nnv coegmHnTenbHbIMU NPOBOAHMKAMW 3a3eMIIEHNs, yCTa-
HOBMEHHbIMW MOA, PYHAAMEHTOM 34aHUS.

E.4.2.2.2.2 KoMMmyHanbHble COOpPYXKeHUA

CoeanHeHne BXoOAWNX NUHUIA anekTpocHabxeHns ¢ CM3 Hanpsimyto, ecnmn 3T0 HEBO3MOXHO nocpen-
CTBOM UCKPOBbIX 3a3opoB unu Y3I1, cneayet obcykgaTe C ONepaTtopoM Mnu 3aMHTEepecoBaHHbIMW OpraHamu,
MOCKOJSIbKY MOTYT ObITb NPOTMBOPEYMBLIE TPEOOBaAHUS.

E.4.2.2.2.3 NoxapHble 1 aBapuUiHble CNYXObl

Heobxoammo 3akntoyaTh cornalleHne ¢ noXxapHbIMU U aBapuiHbIMK Cyk0amu No crneayroLMm Bonpocam:

— PacnosnoXeHU0 KOMNOHEHTOB aBapUAHbIX CUCTEM 1 CUCTEMAM MOXapOTYLLEHNS;

— Npoknagkam, CTPOUTENbHOMY MaTepuany u repMeTM4HoOCTM TPYyOONpoOBOAOB;

— MeToay 3aLLMTbl, UICNOMNb3yeEMOMY B 34aHUN C KPbILLEW M3 BOCNITAMEHSIEMbIX MaTepUarnos.

E.4.2.2.2.4 YCTaHOBLUMKMN 3NIEKTPOHHOMN CUCTEMbIl U BHELLUHEN aHTEHHbI

C ycTaHOBLUUKaMM 9MEKTPOHHOW CUCTEMbI M @HTEHHbI CriedyeT 3aknyaTtb cornalleHue no:

— U30MUPOBaHMIO MW BbIPaBHMBaHMIO MOTEHLMAana Bo34yLUHbIX OMOp Y MPOBOASLLIMX 3KpaHoB kabenen CM3;

— pa3Bojke BO34YLUHbIX kKabenen 1 BHYTPEHHEN CceTu;

— YCTaHOBKe YCTPOWCTB MPOTUB BbIOPOCOB TOKA.

E.4.2.2.2.5 3acTpoOMLUUK U YCTAaHOBLLMUK

Mexay cTpouTenbHOW KOMMaHWen, yCTaHOBLLUMKOM M TEMU, KTO OTBEYaeT 3a CTPOUTENbCTBO 30aHNS U
€ro TexHuyeckoe 06opyaoBaHmne, JOIMKHO 3aKioyaTbCs corfnalleHme no cneayowmnm Bonpocam:

a) opme, pacrnosioKEHUIO N KONMYECTBY OCHOBHbIX Kpennernnii CM3, npeaocTaBnsieMbiXx 3aCTPONLLUKOM;

b) kpenneHuam, npegoctaBngembiM nNpoekTupoBLmkom CM3 (nogpsguvMkom mnm nocrtaswmukom CMS3),
ONsl YCTaHOBKU CTPOUTENBHOW OpraHu3aunen;

C) pacnonoxeHuto npooaHMkoB CM3, npoknagbiBaemMbix Mo 34aHnem;

d) HeobGxoaMMoCTU ncnonb3oBaHUs kKoMnoHeHToB CM3 B xoae cTpouTenscTBa, Hanpumep NOCTOSHHYHO
CETb MOJHMENPUEMHUKA MOXHO MCMONb30BaTh AMS 3a3eMMsoWmx 6anok, MadyT u Apyrux MeTaniamyeckmx
3M1EMEHTOB BO BPEMSI CTPOUTENbHLIX PaboT Ha MoLlaake;

€) ONsl paMHbIX CTarnbHbIX KOHCTPYKUMI — KONMYECTBY U PacMofioKEHUIO ornop 1 hopMe KpenseHus, ycTta-
HaBMNMBaeMOro A1 COeAVHEHNs 3aseMnuTener u gpyrux komnoHeHtos CM3;

f) npyrogHOCTN MeTanIMYeCcKMx NOKPbITUIA, ECIN MPUMEHSAIOTCS B KadecTBe KOMNOHEHTOB CM3;

g) MeTody obecneyveHunsi aNeKTPUYECKON HEeNpPepbIBHOCTM OTAENbHbIX YacTel MOKPbITUA U MeTody WX
coeguHeHus ¢ octanbHon CM3, B KOTOpPOW MeTannMyeckme noKpbITUS ABASTCA NOAXOAAWUMU B KayecTBe
koMnoHeHToB CM3;

h) xapakTtepy M pacrnonoXeHuo NUHWUIA 3nekTponepeaaydn, BXOOSALWMX B 30aHWE Hag M nog 3eMnen,
BKIIOYAS KOHBEWEPHbIE CUCTEMbI, TENE- N PaaMOaHTEHHbI U UX MeTannMyeckue onopbl, MeTannmyeckue
BO34YX0BOAbl U MEXaHMU3MbI AJ15 MOVKW OKOH;

i) koopaMHaumm cuctembl 3azeMneHns CM3 3gaHns ¢ obecneveHnem areKkTpUYECKOro KOHTaKTa JIMHUNA
anekTponepenayn un cessu;
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j) pacnonoXeHuo M KONMYecTBY (pnarliToOKOB, MalIMHHBLIX OTAENEHWA Ha YPOBHE KpbIWK (Hanpuwmep,
nomMeLleHve ans nuMgpToBOro MoTopa, NOMELLEHMS, B KOTOPbIX HAaxoOATCsl BEHTUNSILMOHHbLIE YCTAHOBKW, a
TakkKe YCTAaHOBKM TEMSIOCHAOXEHUS U KOHAMLMOHMPOBAHWS, BOAsIHbIE pe3epByapbl U ApYyrve BbiCTynawLwme
YCTPOUCTBA;

K) KOHCTpyKUMK, NCNONb3yeMble AJ1S KPbIlW M CTEH AJ1A OnpeaeneHnss CoOoTBETCTBYHOLWMX METOA0B Kper-
neHusi nposoaHmMkoB CM3, ocobeHHO ¢ Lienbto obecneyeHms BOOOHENPOHULAEMOCTHU 30aHUS;

[) obecneyeHnto OTBEPCTUIA B 34aHMM C LIENbIO CBOOOAHOIo NpoxoxaeHns Tokootsogos CMS3;

m) obecneyeHnto CoeanHEHNIN CO CTamnbHbIMW paMamMu, apMaTypHbIMUA CTEPXKHSMWU U APYTMMI TOKOMNPOBO-
OSLWUMN YacTAMUN 30aHNS;

n) NEpPMOAUYHOCTU NPOBEPKM KOMMNOHEHTOB CM3, KOTOpble CTaHYT HEAOCTYNHLIMU, HAaNPUMeEP CTarnbHbIe
apmaTtypHble CTEPXHW, 3aKMOYEHHbIE B BETOH;

0) Haubonee nogxoasiiemy BblGOpy mMeTanna Anst U3roTOBMEHUS NMPOBOAHUKOB C Y4ETOM KOPPO3uMM,
0COBEHHO B TOYKE KOHTaKTa MEXAy pasnnyHbIMKU MeTannamu;

p) OOCTYMHOCTN KOHTPOSIbHbIX CTLIKOB, 06ECNeYeHnto 3amnTbl HEMETaNTMYECKUMIU 060oYKaMmn oT Mexa-
HUYECKOrO MOBPEXOEHUSA UM XULLIEHUI, ONyCKaHMO brarToKOB U ApYrmx NogBuMXKHbIX 0O6BbEKTOB, ynpo-
LLIEHMIO PErynsipHON NpoBEpPKN, 0COBEHHO NeYen;

() NOAroTOBKE YEePTEXKEN BbILLEYNOMSIHYTbIX AeTarnen, NoKasbIBaloLWMX PacrnonoXeHne BCex NPOBOAHMKOB
N OCHOBHbIX KOMMOHEHTOB;

r) pacnonoXeHuto TOYEK COEQUHEHNST CO CTarnlbHOW apMaTypoun.

E.4.2.3 dnekTpuyeckue n mexaHuyeckue TpeboBaHus

E.4.2.3.1 dnekTpuyeckasa 4acTb NpPoeKTa

MpoektnpoBwmnk CM3 Bbibupaet cootBetcTBytowyto CM3 ansa cosganust Hambornee 3dEKTUBHOMO
COOpPYXXEeHUS. DTO O3HAYaeT PacCMOTPEHME apXUTEKTYPHOrO NpoekTa 34aHus, YTobbl onpeaenutb, UCMOSb-
30BaTh JIM U3onupoBaHHyto CM3, nnm Hem3onupoBaHHYHo, UM KOMBMHaUUIO 060MX TUMOB MOSTHUE3ALUUTHI.

Ho okoHuyaHns npoekta CM3 xenaTenbHO NPOBECTU NCMbITAHUSA CONMPOTUBMNEHUS 3a3EMITEHNS C Y4ETOM
CE30HHbIX U3MEHEHUI.

Bo BpeMs 3aBepLueHnsa OCHOBHOM anekTpuyeckon yactn CM3 crneayeT npyHMMaTh BO BHUMaHUe UCMofb-
30BaHMe NoaxoasiLLUMX TOKONPOBOAALLMX YacTeln 30aHUsi B KA4eCTBE eCTECTBEHHbIX KOMMOHeHTOB CM3, koTopble
ycunueatoT CM3 nnv 4encTBYIOT Kak OCHOBHblE KOMMNOHeHTbl CM3.

MpoekTupoBLmnk CM3 oTBevYaeT 3a OLEeHKY 3NEKTPUIECKNX U PUINYECKNX CBOWCTB €CTECTBEHHbIX KOMMO-
HeHTOB CM3 1 obecneyeHne nx cCoOoTBETCTBUSA MUHUMATbHBIM TpeboBaHUSAM HacTosLWero npeactaHaapTa.

Vcnonb3oBaHue meTannnyeckon apMaTypbl, HanpuMmep 6eToHa, apMUPOBaHHOIO CTanbio, MPUMEHAEMOTO
B kayecTBe npoBoaHunkoB CM3, TpebyeT BHMMATENBbHOMO PAaCCMOTPEHUS U 3HAHUSI HAUMOHarbHbIX CTaHOapToB B
obrnacTtu cTpouTensCcTBa 3awmwaemoro 3gaHus. CtanbHOWM Kapkac apMMpOBaHHOIO 6eToHa MOXHO MCMOSb-
30BaTb B KayecTBe nNpoBogHMKOB CM3, nnm oH MOXeT MCNonb30BaTbCs B KA4eCTBE MPOBOASLLEro dKpaHu-
POBAHHOIO CMOS AN CHWKEHWUSI 3NEKTPOMarHMTHbIX Nonen, obpasyeMbiXx MOMHMEN B 34aHWKU, MOCKOMbKY TO-
KM MOJTHUM NpoBoATCs Yepes nsonnposaHHyto CMS3. MNMpoekt CM3 obneryaeT 3awmTy, B 4aCTHOCTK, ANis cre-
uuanbHbIX 30aHnA, coaepXallimMx MOLLHbIE SNIeKTPUYEeCKMe U ANEKTPOHHbIE YCTaHOBKN.

E.4.2.3.2 MexaHu4yeckasi 4YacTb NpoOeKTa

lMpoekTupoBLMK MexaHunyeckon yacTu CM3 no 3aBepLlueHNV NPOEKTUPOBaHUSA OOIDKEH KOHCYIbTMPO-
BaTb ML, OTBETCTBEHHbIX 3a 34aHue.

BaxHbIMK ABMAIOTCA 3CTETUHECKME PACCMOTPEHUS, a Takke NpaBunbHbIA BoIOOp MaTepuanoB Ans orpa-
HUYeHnsi pucka obpaszoBaHUSA KOPPO3UN.

MuHUManeHbIN pasMep KOMMOHEHTOB MOSHME3ALLUUTbI pa3nuyHbix Yacten CM3 ykasaH B Tabnuuax 3, 6 — 9
HacTosLLero npeacraHaapTa.

MaTtepuanel, ncrnons3dyembie B komnoHeHTax CM3, nepeuncrieHsl B Tabnuue 5 HacTosLwero npeactaHaapTa.

Mpumeyanve — Ons Bbibopa APYrMxX KOMMOHEHTOB, HAaMpUMep CTEPXHEN U 3aXMMOB, HEoOXoaMMO obpaTUTbLCS

K cepun cTaHgapToB [4]. OTO MOXET rapaHTUpPOBaTb, YTO MOBLILEHWE TEMMNEPATYPbl U MeXaHn4eckasi MPOYHOCTb
TaKuMX KOMMOHEHTOB MPUHUMAIOTCS BO BHUMaHMe.

B cnyyae OTKNOHEHMIN OTHOCUTENBLHO pa3MepoB U MaTepuarnos, ykasaHHbIX B Tabnuuax 5 — 7 HacTos-
Lero npeacraHaapTa, NpoekTupoBLnk CM3 unu ycTaHOBLUMK OOSMKHBI NPOrHO3MPOBAaTh MOBbILLEHME TeMmne-
paTypbl NPOBOAHWKOB B pe3ynbTaTe rpo3oBOro paspsiga U B YCNoBUSX paspsga U, COOTBETCTBEHHO, onpe-
[enate pasMmep NPOBOAHMKOB, UCMONb3Ysl ANEKTpUYEecKne napameTpbl rpo30BOro paspsaa, ykasaHHble Ans
BblbpaHHoOro knacca CM3 n npeactaBneHHble B Tabnuue 1 Hactoswero npeacrangapta, Ecnu nosbiweHne
TeMnepaTypbl SBNSETCA ONAcHbIM Afsl NMOBEPXHOCTM, Ha KOTOPOW AOSMKHbI pas3MeLlaTbCs 3feMeHTbl (Mo
NPUYMHE ee BOCMNIaMEHAEMOCTU UMM HU3KOW TOYKM MIaBneHus), To Heo6XxoaAnmo ykasbiBaTb 6onbLiee none-
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peYHOEe ceyeHve Unu paccMmaTpmBaTb Apyrve Mepbl NPeaoCTOPOXHOCTM, HAanpuUMep MCNofb30BaHUE Haxo-
OSLNXCSA Ha PacCTOSTHUM (OUTUHIOB MIM BCTaBKWM OTHECTOMKMX NPOKagoK.

MpoekTupoBwmk CM3 gomkeH MOeHTUPULMPOBATL BCE 30HbI, B KOTOPbIX BO3HWKAOT Npobrembl, CBs-
3aHHbIE C KOPPO3MEN, U yCTaHaBNMBATbL COOTBETCTBYOLLNE MEPDI.

BosgencTteus koppo3um Ha CM3 MoryT OblTb CHMKEHBI MO0 MOCPEACTBOM YBENMYEHUS pasMepa maTe-
puana, nMbo nyTeM UCNOMb30BaHNUS KOMMOHEHTOB, YCTOMYMBBLIX K KOPPO3UK, NGO NyTEM APYrUX Mep 3aLiuTbl
OT KOPPO3MMU.

MpoektnpoBwmk CM3 u yctaHoBwuk CM3 OormkHbl ykasblBaTb CpeAcTBa KpPenneHus NpoBOAHMKA U
npucnocobneHmnsl, KOTopble MOTYT BblOEPXKMBATL 3MEKTPOAUHAMUYECKYIO Harpy3Ky Toka MOMHMM B MPOBOA-
HMKax, U Takke MNO3BONATb YKPENMATb U CXKMMaTb MPOBOLAHUKM BCreACTBUE BO3HMKHOBEHMS MOBbLILIEHMS
TemnepaTypbl.

E.4.2.4 PacyeT npu NnpoeKTMpoBaHUMN

E.4.2.4.1 OueHka koadhduumeHTa k,

KoadpcbuumeHT pacnpegenerus k. Toka MOMHUU MexXay TOKOOTBO4AMM 3aBUCUT OT obLLero yncna n n ot
NONMOXXEHNs1 TOKOOTBOAOB, MEXCOEAMHEHUS KOMbLEBbLIX MPOBOAHWKOB, TUMNA CUCTEMbI MOMHUENPUEMHUKA 1
TUNa cucteMsbl 3asemnenus (cm. Tabnuuyy C.1 n pucyHkn C.2 n C.3).

[na onpegenenns K. Ha Kpblllax Npy yCTaHOBKE 3a3eMIIEHNs C pacrnonoXeHnem tuna A MOXHO MUCMOoSb-
30BaTb pUCYHOK E.2.

Heobxoanmoe 6e3onacHoe paccTosiHWe 3aBUCUT OT NafeHUs HanpshkKeHUst Ha KpaTyanwem nyTn OT TOYKN,
B KOTOPOW crnegyeT paccmaTtpmsaTth 6esonacHoe paccTosiHue, OO0 3a3eMISIoLWero anekTpoaa unv énwkanwen
TOYKM BblpaBHMBAHWA NOTEHUMana.
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% 0,33 | 0,50 | 1,00 | 2,00
0,57 | 0,60 | 0,66 | 0,75
0,47 | 0,52 | 0,62 | 0,73
0,44 | 0,50 | 0,62 | 0,73
0,40 | 0,43 | 0,50 | 0,60
0,35 (0,39 | 0,47 | 0,59
0,31 | 0,35 | 0,45 | 0,58

C — paccTosiHWe OT GrKaillero TOKOOT-
BO/a BOSb BbICTYNA;

h — AnuHa TokooTBOAAa OT BLICTYMNa A0 cre-
Jylolleil TOYKM BblpaBHMBAHUA TPO30BOrO
noTeHuMana unu 4o CUCTeMbl 3a3eMIEeHNS;

3HayeHus k., ykazaHHble B Tabnuue, oTHO-
CATCS K TOKOOTBOAAM, MOKa3aHHbIM XUp-
HOW NMHMEN N TOYKOKW yaapa.

MpumeyaHne 1 — [ononHuTenbHble TOKOOTBO-
bl ¢ paccTosiHMeM 6onbLUnM, YEM NoKa3aHo Ha
pUCYHKax, He UMEIOT CYLLECTBEHHOIO BIUSHUSI.

MpumevaHne 2 — CoeavHeHne mexpgy cobon
KOmbLEBbIX NPOBOAHUKOB MOA BbICTYNOM CM. Ha
pucyHke C.3.

MpumevaHne 3 — 3HayeHns onpegensloTcs
NPOCTbIM pacyeToM napannenbHbIX UMneaaH-
coB no dopmyrie, ykazaHHOM Ha pucyHke C.1
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%= 0,33 | 0,50 | 1,00 | 2,00
k. | 031033037 | 0,41
k. 028 | 0,33 ] 0,37 | 0.41
k027 | 0,33 ] 0,37 | 0.41
k0,23 | 0,25 0,30 | 0,35
k. | 021 [ 0,24 029|035
k0,20 | 0,23 | 0,29 | 0,35

C — paccTosiHie OT GrvKanilero ToKo-
0TBOMa BOOIMb BbICTYNA;

h — onvHa TOKOOTBOAA OT BLICTYNa A0
creayroLeit TOYKM BblpaBHUBAHNUA TPoO-
30BOro MoTeHumana wunuM OO0 CUCTEMbI
3a3eMneHmns.

3HayeHns k., ykasaHHble B Tabnuue,
OTHOCATCA K TOKOOTBOAAM, MOKasaH-
HbIM XXVPHOW NIMHMEN U TOYKOWN yaapa.

PacnonoxeHune TokooTBoZda (paccmar-
puBaemoro Ans k) crniegyet cpaBHUTb
C PWCYHKOM, NpEeACTaBMeHHbLIM AnS
3TOro TOKOOTBOAA.

Heobxogumo onpepenuTtb akTuye-
ckoe cooTHoweHune c/h. Ecnm oHo Ha-
XoAuTCA B npegernax Mexay ABYyMS
3HaYeHNsAIMM B KOJIOHKaX, TO K. MOXHO
HaWTU NyTeM MHTEePNonsaumm.

MpumeyaHve 1 — [JononHuTenbHble TOKO-
0TBOAbI C PacCTOSTHUEM GOSbLUUM, YEM MO-
Ka3aHO Ha pUCYHKax, He WMelT CyLlecT-
BEHHOI0O BRUSIHUS.

MpumeyaHne 2 — CoeaguHeHne mexay Co-
OO KOMbLIEBbIX MPOBOAHUKOB MO BbICTY-
nom cM. Ha pucyHke C.3.

MpumevaHue 3 — 3HaveHNs onpepensoTca
NPOCTbIM pacyeToM napannernbHbIX umne-
AaHcoB no dopmyre, yKasaHHOW Ha PUCYH-
ke C.1
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PucyHok E.2 — 3HauyeHus koadpcpuumeHTa K ANA CKaTHOM KPbIWK C 3a3eMJIeHUueM
Ha BbICTyMne U ¢ pacrnosioXeHnem 3asemrieHusi Tuna B

Ecnv npoBOAHUK UMEET TOT e caMbli TOK, TEKYLLMIA NO BCeWn CBOEW AnnHE, TO Heobxoanmoe 6esonacHoe
paccTosiHWE paccyYUTLIBAKOT MO criegylolen dpopmyne:

s=kix Kk, x|l

(E.1)
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Ecnu npoBOgHUK UMeEET pasnuyHble 3HaYeHUs TOoKa, TEKYLLLero No BCen CBOeNn AnvHe BCrieacTBue pasge-
neHus ToKa, TO ypaBHEHME OOMKHO paccMaTpuBaTb pasnuuHble (CHUXKEHHbIE) TOKW, TEKyLLMe MO KaXaoMy
y4acTKy NpoBoAdHMKa. B aTom crniyyae:

s=k; (km X [+ Ko X bt .. K X /n) (E2)

Touka yaapa, BaxHas anga k., U TOYKa, B KOTOPOW crnefyet paccmaTtpuBatb 6e3onacHoe paccTosiHue,
MOTYT ObITb Pa3NIMYHLIMMU.

E.4.2.4.2 3aaHne c HaBeCHOM 4YacTbl

[na Toro 4To6bl CHU3NTL BEPOATHOCTb TOrO, YTO YENOBEK, CTOSALLMIN N0 HABECHOW KOHCTPYKLMEN, CTaHeT
anbTepHaTMBHBIM MyTEM TOKa MOJSTHMM, TEKYLLErO MO MPOBOAHMKY, MPOXOASALLEro No CTEHE HAa KOHCOJIbHOM
OCHOBaHwuW, hakTnyeckoe pacrnonoxeHune d, M, 4OMKHO yO0OBNETBOPATbL CneayloLemMy yCroBuio:

d>25+s, (E.3)

roe s — 6esonacHoe paccTosiHMe, paccuuMTaHHOe B COOTBETCTBMM € 6.3 HacTosLLero npeactaHgapTa, M.

3HaueHune 2,5 obo3HayaeT BbICOTY Ha ypOBHE KOHYMKOB MarbLieB YeroBeka, Koraa OH BbITArMBaeT CBO
pyKy BepTUKansHO (CM. pucyHok E.3).

LPS

>25m

Y . = e
/ﬁ g //ff//%/_%é/ é;ﬁ'}' Z ;///jg _/Lﬁ
T

d — pakTyeckoe paccTosiHie > s; S — 6esonacHoe paccTosiHe B COOTBETCTBUM C 6.3;
| — AnvHa, ncnonb3yemMas 4ns oueHkn 6e3o0nacHoro paccTosiHUS S

MpumeyaHne — BbicoTy YenoBeka ¢ NOAHATON PYKOW NPUHUMAIOT paBHOW 2,5 M.

PucyHok E.3 — lpoekT cucteMbl MONHME3aWMUTbl AN HABECHOMW YacTy 3aHUsA

MeTnu B NpOBOAHMKE, KaK NMokasaHo Ha pUCyHKe 1 HacTosilero npeAcTaHgapTa, MOryT co3daBaTh BbiCOKOe
WHOYKTVBHOE NafieHne HanpsikeHUsi, KOTOPOEe MOXET Bbi3blBaTb NPO30BOI pa3ps, NPOXOASLLNIA Yepes CTEHY
3aHus, U TEM CaMbIM SIBMSATbCS NPUYMHON NOBPEXAEHWS 30aHus.

Ecnu ycnosus, ykasaHHble B 6.3 HacTosiLero npeacTaHaapTa, He BbIMOMHSATCS, To Heobxoanmo obec-
neynTb NPSIMOV MapLUpYT Yepes 3aaHue B TOYKax BXOAA neTerlb MOJIHMEeOTBOAA ANA TeX YCMOBUIA, KOTOpbIe
nokasaHbl Ha pUCyHke 1 HacTosLWero npeacTaHgapTa.
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E.4.3 XXene3o06eTOHHbIe 34aHUA

E.4.3.1 O6wume nonoxeHus

30aHnsi MPOMBILLINIEHHOIO Ha3HAYEeHUS 4acTo COOEepXaT Kere300eTOHHbIE 3NEMEHThI, KOTOpble U3ro-
TaBnNMBaKTCA Ha MecTe. Bo MHOrMx gpyrux crnyyasix 4acTu 30aHusi MOryT cofepaTb COOpHble BEeTOHHbIE
©r0OKN UNK cTanbHbIe YacTu.

CrtanbHasa apmaTypa B Xene3obeToHHbIX 34aHusaX, oTBevatowasa TpebosaHuam 4.3 HacTosLLero npea-
cTaHgapTa, MOXEeT UCNOoNb30BaTbCHA B KAYeCTBE eCTECTBEHHbIX KOMNOHEHTOB CMS3.

Takne ecTeCTBEHHbIE KOMMNOHEHThI JOMXKHbI BbINONHATL TpeboBaHMA K:

— TOKOOTBOAAM, yroMUHaembIM B 5.3 HacTosLLero npeacTaHaapTa;

— ceTaM 3a3eMneHusi, ynoMmHaeMbiM B 5.4 HacTosLero npeactaHaapTa.

Kpome Toro, npoBoasiLias 0eToHHas apmaTypa, €Cnv OHa YCTaHOBJIEHa NpaBWIbHO, AOIMKHA obpa3so-
BbIBaTb KMNETKY AMs1 NOTEHLMANbHOro BbipaBHUBaAHMA NOoTeHUmManoB BHyTpeHHe CM3 B cooTBeTCTBUM C 6.2
HacTosLero npeacraHgapTa.

Kpome Toro, ctanbHas apmaTtypa 34aHusi, eciim OHa SIBMSIETCA COOTBETCTBYIOLLEN, MOXET CNYXWUTb B
KayecTBe 3NEKTPOMArHUTHOIO 3KpaHa, KOTOPbIA CnocobCTBYET 3aliuTe 3MEeKTPUYECKOro M SNIEKTPOHHOrO
000pyaoOBaHMSA OT MOMEX, BbI3BaHHbIX 3NIEKTPOMArHUTHBIMW MONsS MK MOfHWUK, cornacHo IEC 62305-4.

Ecnn apmatypa OeTOHHbIX U Kakux-nubo Apyrux CTanbHbIX KOHCTPYKUWA 34aHUs COEAMHSIETCA Kak
BHYTPW, TaK U CHapY>u, ANs TOro 4ToObl aneKkTpruyeckas HeNpPepbIBHOCTbL COOTBETCTBOBanNa 4.3 HacTosiLLero
npeacTaHgapTa, To MOXHO obecneudnBaTb APPEKTUBHYIO 3aLLUTY OT (P13NYECKOrO NOBPEXAEHNS.

MpeanonaraeTcs, YTO TOK, MPOHUKAIOLWMIN B apMaTypHble CTEPXHU, ByaeT pactekatbcs no 6onbLiomy
KONM4yecTBY napannenbHbIX NyTen, KoTopble 0bpa3sytoT ceTky. [NonHoe conpoTUBEHME CETKU SABMSETCA HU3KUM
W, KaKk CNeaCcTBUE 3TOro, NageHne HanpshKeHus u3-3a Toka MOMHUM Takke siIBNAeTCS HU3kuM. MarHuTHoe none,
obpasyemoe TOKOM B CETKE U3 apMaTypHOW cTanu, aBnsieTca cnabbiM BCNeacTBUE HU3KOM NMOTHOCTM TOKA U
napannenbHbIX NMyTen Toka, obpasyembix NpOTUBOAENCTBYHOWMUMM NnonsiMu. COOTBETCTBEHHO, CHWXatOTCS
NOMEXN B COCEOHUX BHYTPEHHUX ANEKTPUYECKUX MPOBOAHNKAX.

MpumeyaHne — MHdopmaums o 3awwmTe oT 3NeKTpoMarHUTHbIX nomex npueeaeHa B IEC 62305-4 n [2].

Ecnn nomeuleHne NosIHOCTbIO 3aKpbITO Xene3o0eTOHHbIMU CTeHaMU, AneKTpnyeckada HenpepbiIBHOCTb
KOTOPbIX COOTBETCTBYET 4.3 HacTosLwero npegcraHaapTa, MarHUTHoe none BCrieacTBUe TOKa MOJIHUKM, TeKy-
Lero 4yepes apmatypy BONN3N CTEH, HKE, YEM B MOMELLIEHMM 34aHUS, 3aLULLEHHOTO OObIYHBIMU TOKOOTBO-
namu. 5naro,u.apﬂ 6ornee HU3KMM HaBeOEHHbIM HanpsXXeHnam B neTnax npoBoAHUKa, YCTAHOBJIEHHbIX BHYTPU
noMeLweHnA, MOXHO Nerko yCunntb 3alnTty ot noape>|<,1:|,eHM|7| BHYTPEHHUX CUCTEM.

Mocne 3aBepLueHuna atana CTpouTenbCTBa NPakTU4eCKM HEBO3MOXHO onpenesnntb CXemy pacnosrioXXeHus
N KOHCTPYKUUKO cTanbHom apmMartypbl. I'I03Tomy B Lenax obecnedyeHnsa 3alinTbl OT MOMTHUK CXema pacnono-
KEHUS CTanbHOM apmMaTtypbl OOJDKHa ObITb OOMKHBIM o6paaoM OoTpakeHa B OOKyMeHTauuwu. OTOro MOXHO
0OCTUYb, NCNOJIb3YA YepTeXun, onncaHna 1 (bOTOFpa(bMM, caenaHHble BO BpeMA CTpouTenbCcTBa.

E.4.3.2 Ucnonb3oBaHMe apmaTtypbl B 6eToHe

Ona obecneyeHuss HafeXHOro 3MEKTPUYECKOTO COeOMHEHUst CO CTanbHOW apMaTypol WCMONb3yoT
MPOBOAHVKM BblpaBHMBaHMWS NoTeHUMarna uim nnacTuHbl 3a3eMieHust.

ToKOMNpPOBOASALLME paMKK, KOTOpble, HANpUMep, MPUKPENnslTCs K 30aHuio, MOTYyT MCMONb30BaTbCs B
KayecTBe eCTeCTBEHHbIX KoMMNoHeHToB CM3 1 B kayecTBe ToUek coeOVHEHUsI BHYTPEHHE CUCTEeMbI BblpaBs-
HMBaHMA NoTeHUMana.

MpaKTU4ecknM NPUMEPOM CIYXUT WUCMOMb30BaHME aHKepHbIX GOMTOB UMM (PyHOAMEHTHBLIX OMOPHbIX
GpycoB MalLuH, annapaTtypbl UMK KOXYXOB ANs o6ecneyeHns BbipaBHUBaHWA noTeHuuana. Ha pucyHke E.4
NokasaHo pacrosioKeHne apMaTypbl U KOHTAKTHbIE LUWHbI B 34aHWW NPOMBILLIIEHHOTO Ha3HAYEeHNS!.
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1 — anekTpuyeckoe cunoBoe 060pyLoBaHNE; 6 — KOHTaKTHas LNHa;
2 — cTanbHas 6arka; 7 — cTanbHas apMaTypa B 6eToHe (C HaknagHbIMU NPOBOA-
3 — MeTannnyeckoe NokpbiTMe hacaaa; HUKaMK1 C 3aMKHYTbIM KOHTYPOM);
4 — cOeANHUTESbHbIN ThIK; 8 — 3asemndaoLWm INeKkTpos B byHaamMeHTe;

5 — anekTpnyeckoe uUnu anekTpoHHoe o6opyu03aHV|e; 9 — obwee BMYCKHOE OTBEPCTME ANSA pasnnYHbIX IMHUIA

PucyHok E.4 — BbipaBHMBaHUe noTeHUMana B 34aHUN €O CTanbHOW apmaTypow

PacrnonoxeHune 3aXnMMoB A1 NOACOEOMHEHMS K CUCTEME BbIpaBHMBaHWS NOTEHUMana B 3gaHuu criegyet
onpeaenaTb Ha paHHEM 3Tane NnaHMpoBaHUSA Npu npoekTupoBaH CM3 n goBoauTb 4O CBEOEHUSI CTPOU-
TenbHOW NOAPSAHON OpraHn3aLmm.

UTtobbl onpenennTtb, ONYCKaeTCs Nu NpuBapuBaHWe K apMaTypHbIM CTEPXKHSM, BO3MOXHO N 3akpen-
neHve wvnu crnegyeTt ycTaHaBNMBaTb OOMOMHUTEmNbHbIE MPOBOAHUKNU, HEOBXOOUMO KOHCYMNbTUMPOBATLCS CO
CTpOUTENbHON NoapsaHon opraHusauuven. [Jo Hadana 3anuekn 6eToHa gormkHa 6bITb NpogenaHa Bcst He0b-
xoaumasn paboTta u npoBefeHbl NpoBepku (T. e. nnaHupoBaHue CM3 OOMmKHO OCyLLEeCTBRATLCA OAHOBpE-
MEHHO C NPOEKTUPOBAHMNEM 34aHWS).
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E.4.3.3 MpuBapnBaHue nnm KpenneHue K ctaribHOM CTEP)XXHEeBOM apmaTtype
HenpepbIBHOCTb apMaTypHbIX CTEPXKHEN OOJMKHA 06ecneynBaTbCsl NOCPEACTBOM 3aXXKMMaHUS U CBapKK.
MpumeyaHne — MoaxoasLwmMmMmn MOXHO CYMTaTb 3aXnMbl, OTBeYatoLme TpeboBaHusm [5].

MpuBapuBaHne K apmaTypHbIM CTEPXHSIM [AOMYCKAETCS TOMbKO C COMMacusi NPOEKTUPOBLUMKA CTPOU-
TenbHbIX paboT. ApMaTypHbIE CTEPXKHU CBAPMBAKOT NO AfIMHe He MmeHee 30 MM (cM. pucyHok E.5).

I
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1 — apmaTypHble CTEPXXHU; 2 — CBapHOe CoeauHeHne ONIMHOM He meHee 30 Mm

PucyHok E.5 — CBapHbie CTbIKM apMaTypHbIX CTepXXHel B Xere3o6eToHe, ecnu AonycKaroTcsl

MpucoegnHeHne Kk BHelwHUM komnoHeHTam CM3 obecneunBaeTcs NOCPEeACTBOM apMaTypHbIX CTEpXHEN,
npoxoasawmx Yyepes 6eToH B 0603Ha4€HHOM MECTE UNN NOCPEACTBOM COEQUHUTENBHOIO CTEPXHS UMK Nnac-
TWHbI 3a3eMMNeHUsi, MPOXOAsLLUNX CKBO3b BETOH, KOTOpbIE NMPUBaAPMBAIOTCA K apMaTypHbIM CTEPXKHAM UIMKU 3aXKU-
MatoTCs1 C HAMWN.

Tam, rae CTblkM Mexay apMaTypHbIMU CTEPXKHAMU B BETOHE U NPOBOAHMKM BblpaBHUBAHWS NOTeHUMana
caenaHbl NyTEM 3aXXMMaHuWs, BCerga AOJPKHbI MCMONb30BaThCs ABa NPOBOAHMKA BbipaBHMBaHMS NoTeHUmMana
(M 0AMH NPOBOAHMK BbipaBHMBAHUA MOTEHLMAaNa ¢ ABYMsl 3aXKMMaMM Ha pasfndHbIX apMaTypHbIX CTEPXKHSX)
no npuymMHe 6e30MacHOCTU, MOCKOSIbKY NOCHe 3anuBku 6ETOHA yKe Hemnb3s NPOBEPUTL CTbikM. Ecriv npoBoaHMK
BblpaBHMBaHUA MOTEHUMana U apMaTypHbIl CTEPXEHb M3rOTOBMEHbI M3 Pa3fMYHbIX METansoB, TO Torga
Y4YaCTOK CTblKa JOJPKEH ObITb MOSIHOCTLIO FTEPMETUYHO 3aferiaH ¢ MPUMMEHEHNEM COCTaBa, He MPOMyCKatoLLero
Bnary.
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Ha pucyHke E.6 nokasaHbl 3a)kMmbl, UCMONb3yeMble Afsi COEAMHEHWUIA apMaTypPHbLIX CTEPXKHEN U CMOLUHbIX
NMoCKMX NPOBOAHMKOB. Ha pucyHke E.7 nokasaHbl getanu Ansi CoOeAVHEHNs1 BHELLHEN CUCTEMbI C apMmaTyp-
HbIMU CTEPXKHAMM.

MpoBOAHUKM BbIpaBHMBAHUSA NOTEHUMANa AormkHbl UMETb pa3Mepbl, NPONoOpLMOHaribHbIE TOKY MOSHUN,
NpoTEKaoLLIEro B Knemme 3asemrnenuns (cm. Tabnuupbl 8 n 9 HacTosiLero npeactaHaapTa).
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PucyHok E.6a — Kpyrnblit npoBOAHUK, NPUKpPeNnsisieMblii K apMaTypHOMY CTEPXKHIO
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PucyHok E.6b — CnnoluHon nnockun npoBOAHUK, NPUKPENSISIEMbIA K apMaTypHOMY CTEPXKHIO
1 — apmaTypHbI CTEPXEHDb; 2 — KPYIbI NPOBOAHUK; 3 — BUHT; 4 — NNIOCKMI NPOBOAHMK

PucyHok E.6 — Mpumep 3aXxMMoB, UCNONb3yeMbIX B Ka4ecTBe CoOeAUHEeHUM
MeXAay apMaTypPHbIMU CTEPXHAMMU U NPOBOAHMUKAMM
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A

PucyHok E.7a

PucyHok E.7b
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PucyHok E.7c PucyHok E.7d
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1 — NPOBOAHMK BbIpaBHMBaHWSA NOTeHUManNa; 2 — ravika, npuBapeHHas K CTanbHOMY NPOBOAHUKY
BbIpaBHMBaHWA NoTeHUmana; 3 — ctanbHOW COeANHUTENb BbipaBHMBAHUS NoTeHUmana;
4 — OTNMBKa U3 LIBETHOTO MeTanmna KneMmMbl 3a3eMieHunst; 5 — MHOTOXUIbHbIA MEAHbIN COeAMHUTEND
BblpaBHVBaHWA NoTeHumana; 6 — mepa 3awmTbl OT KOppo3uu; 7 — ctanb (C-obpasHas MOHTaXHas nnaHka);
8 — npuBapvBaHue

* CTtanbHOW coeguHUTENb BblpaBHMBaAHUA NoTeHUMana coegnHaeTca BO MHOIMMX TOYKax nytemM npmsapuBaHuna Unu
KpenneHna 3axxmmMmamMmm K CtalnbHbIM apMaTypHbIM CTEPXXHAM.

MprmeyaHne — KOHCTpyKUMS, NOKa3aHHast Ha pucyHke E.7c, He ABnseTca oOWwenpMMEHUMbIM peLleHeM B nepe-
[OBOW NpaKkTuke.

PucyHok E.7 — Npumepbl ToueKk coeAnHEHUs C apMaTypoil B Xene306eTOHHbIX CTeHax

E.4.3.4 Matepuanbl

B kavecTBe OOnNonHUTENbHbIX MPOBOAHUKOB, YCTaHaBNMBaeEMbIX B BETOHe, C Lenblo 3aluTbl OT BO3aen-
CTBUSA MOMHUN MOXHO UCMOMNb30BaTh NPOBOAHMKM, N3roTaBMMBaeMble U3 Creayowmnx pasnuyHbIX MaTtep1aros:
cTanu, HU3KOYrnepoanCToON cTanu, HepXXaBetoLen cTanum nu Meau.

Vcnonb3oBaHue CTepXXHeW n3 OLMHKOBAHHOW cTanu B GeTOHe CTPOWUTENsMU WHOTAA He paspeLuaeTcs.
MpuynHOM 3TOro ABMAETCA HenpaBuibHOE NOHUMaHMe. ApMaTypHas CTanb CTaHOBUTCS NacCUBHOW nocpesn-
CTBOM O€eTOHa, 4YTO B pesynbTaTe NPUBOAUT K €70 BbICOKOW MOTEHLMANBbHOW 3alinTe OT KOPPO3UN.
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Ons Toro 4tobbl M3bexaTb NyTaHUubl MeXay pasfMYHbIMU TUNaMK CTalnbHbIX CTEPXHEN B OeToHe, B
KayecTBe [OMOSHUTENbHbIX MPOBOAHMKOB PEKOMEHOYEeTCS WCMNONb30BaTb KPYrible CTamnbHble CTEPXKHM
ONamMeTpoM He MeHee 8 MM C rnafkor MOBEPXHOCTbI B OTNIMYME OT OObIYHBIX apMaTypHbIX CTEPXHEN C
pebpucTon NOBEPXHOCTLIO.

E.4.3.5 Koppo3usa

Tam, roe ckBo3b BETOHHYIO CTEHY MPOXOAAT CTanbHble apMaTypHble MPOBOAHWKW BblPaBHUBAHWUS MOTEH-
umnana, ocoboe BHMMaHWe HeobXxoaAMMO yAenaTb 3almTe OT XMMUYECKON KOPPO3UN.

Camon NpocTon Mepon 3amTbl OT KOPPO3UN ABNSETCH NPUMEHEHUE MOKPLITUS U3 CUNTMKOHOBOTO Kaydyka
unu 6utyma B6nM3M TOUKU BbiXxOAa M3 CTeHbl, Hanpumep 50 mm nnu 6onee B cteHe u 50 mm unu 6onee ¢
HapYXHOW CTOPOHbI CTeHbI (CM. pUcyHokK E.7¢).

Tawm, rge ckBo3b OETOHHYIO CTEHY NMPOXOAAT MeAHble apMaTypHble MPOBOAHUKMA BblpaBHUBaAHUS NMOTEH-
unana, pvcka nogBepraHvio KOPpO3uU HET MpY YCOBUWM UCMOMb30BaHWSA CMMOLIHOMO NPOBOAHMKA, Creuu-
arnbHbIX KNIEMM 3a3eMIieHnst, NOKpbITMSA ux MNBX unu nsonupoeaHHoro npoeoga (cMm. pucyHok E.7b). Yto kaca-
€TCsl KNEMM 3a3eMITEHNs], 3TOTOBIMEHHbIX U3 HEpPXaBelLen cTanu, To cornacHo Tabnuuam 6 n 7 HacTos-
Liero npeacraHgapTa HeT HeOOXOAMMOCTU NCMOMNb30BaTh Kakne-nnbo Mepbl Mo 3amTe OT KOPPO3UN.

Mpn Hammumm ocobeHHO arpeccuBHbIX aTMocdep pekomeHayeTcs, YTobbl NPOBOAHVK BbIpaBHMBAHWS
HaMNpsPKEHUS, BbICTYNAOLWUA 13 CTEHbI, ObIN U3rOTOBMEH U3 HEpXXaBelLLen cTanu.

MpumeyaHe — OLMHKOBaHHAsA CTanb C HapYy)XHOW CTOPOHbLI BETOHA, comnpuKacalLwascs ¢ apMaTypHOM CTanbio B

GeTOHe, MOXET npun onpenerieHHbIX ob6CcTOATENBLCTBAX BbI3bIBATH nospexaeHune beToHa.

Ecnn ncnonb3yloTca ranku nutoro Tuna unu getanu M3 HU3KOYrnepoaucTon cTann, TO C HapyXHOW
CTOPOHbI CTEHbI OHW OOMMKHbI ObITh 3aLUMLLEHbI OT KOppo3un. 3ybyaTbie CTONOPHbIE Warnbbl crieqyeT Ncnosb-
30BaTb AN obecneyeHns aNeKTPUYECKOro KOHTaKkTa CKBO3b 3aLLUMTHBIN CION rarku (CM. pucyHok E.7a).

Bonee noapobHyo uHopMaLmio 0 KOPPO3NOHHOW 3aLmTe cM. B E.5.6.2.2.2 HacTosLLero npeacTaHaapTa.

E.4.3.6 CoeanHeHun

ViccnenoBaHusa nokasbiBaloT, YTO MPOBOJSIOYHAS CKPyTKa He NOAXOAMT ONsi COEAMHEHWUR, MO KOTOPbIM
nNpoxXoauT ToK MonHun. CyLiecTBYEeT pMCK TOro, YTO CKpennsiiolas NpoBOSioka paspylliaeT v nospexaaeT
©eToH. OgHaKo Ha OCHOBaHMM NPeabIgYLLNX NCCNEeOOBaHNA MOXHO AOMYCTUTb, YTO MO KpaHen Mepe Kaxabin
TPETUIN CKPEMMSOLWUA NPOBOA CO3OaeT 3IEKTPUYECKN NPOBOAsILLIEE COeANHEHME TaK, UTO NPaKTUYECKN BCe
CTEPXXHM apmaTypbl SABNSAOTCHA SMEKTPUYECKM COEOMHEHHBIMU ApPYr C APYroM. MamepeHusi, NpoBoaMMble C
OeTOoHHOW apMaTypow 3a4aHuiA, NOATBEPXKOAIOT 3TO 3aKITHYEHNE.

MpeanoyTnTenbHBIMU METOAAMU SABMSAIOTCA CBapUBaHUE U 3aXXMMaHWE 3NEKTPUYECKN HECYLLIMX NPOBOa-
HukoB. CKpenrneHne nNpoBOJSIOKON B KavyeCTBE COEAMHEHUS NoaxoauT AN OOMOMHUTENbHbLIX NPOBOLHMKOB
ONs BblpaBHUBAHNA NOTEHLUManNa 1 Tonbko ansa uenen 9MC.

CoeanHeHnsa BHELLHUX LieNen Harpyskun ¢ COeAMHEHHON Mexay cobon apmaTypon OOIMKHbI OCYLLEeCTB-
NATLCA C NOMOLLIbIO 32XXUMOB U CBaPKW.

E.4.3.7 TokooTBOAbI

ApMaTypHbIE CTEPXKHU CTEH UINN BETOHHBIX KOJNTOHH U CTarlbHble paMHble KOHCTPYKLMN MOTYT UCMOSb30-
BaTbCA B KQ4YeCTBE €CTECTBEHHbIX TOKOOTBOAOB. Ha Kpbille OOMmMKHbI pasMellaTbCa KoHUeBble MydThl ANs
YNPOLLEHUA COeANHEHNSI CUCTEMbI MONHUENPUEMHMKA, U ecrnu PyHOAMEHT 13 xene3obeToHa He NCMoNb3y-
€TCS KaK eAMHCTBEHHOE CPEACTBO 3a3eMreHUs, TO KOHLeBble My(PThbl JOMKHBI NpeaycMaTpmBaThCcs A ynpo-
LEHMS COeAVNHEHNS C CUCTEMON 3a3EeMIEHUA.

Mpn ncnonb3oBaHMM KOHKPETHOIO CTEPXKHSA CTanNbHOrO apMMPOBaHUS B Ka4eCTBE TOKOOTBOAA BHUMaAHME
cnefnyeT yaensaTb ero HanpasreHuIo K 3eMre, YTobbl rapaHTUpOBaTh, YTO CTEPXKEHb, KOTOPbLIVA pacnonaraeTcs
B TOM XXe caMOM MNonoXeHun, Bce Bpems byaeT HanpasneH BHM3 1 obecneumBaTb Npy STOM MPSIMYO 3MNEKT-
PUYECKYIO HEMPEPDLIBHOCTD.

Ecnn BepTukanbHyt0 HENPEPBLIBHOCTb ECTECTBEHHbLIX TOKOOTBOAOB, 06ecneymBaroLLyto NPsiMOi NyTb OT
KpbILWW K 3eMJfle, rapaHTUPOBaThb HENMb3s, TO UCMONb3YT AOMNOSNHUTENbHbIE CreumanbHble NPOBOAHMKN. DTN
[OMNONHUTENBbHBIE MPOBOAHWMKM LOMKHbI ObITb BCTPOEHBI B CTalbHY0 apmaTypy.

Ecnu cyliecTByeT COMHEHME B OTHOLLEHMM CaMOro MPSIMOro MapLipyTa TOKooTBoAa (Hanpumep, Ans
CYLLIECTBYIOLLMX 34aHWI), TO HEOOXOANMMO OOMNOSNTHUTENBHO UCMONb30BaTh BHELLIHIOK CUCTEMY TOKOOTBOAA.

Ha pucyHkax E.4 n E.8 noapobHO nokasaHbl KOHCTPYKLIMM €CTECTBEHHbIX KOMMNOHeHTOB B CM3 ansa 3gaHun
13 xenesobeTtoHa. Cm. Takke E.5.4.3.2 ana ucnonb3oBaHUA CTEPXKHEN Xene3obeTOHHbLbIX 3/1EMEHTOB B
KayecTBe 3a3eMNALLMX 3NEKTPOAOB B (pyHOAMEHTE.
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1 — MeTannuyeckoe NOKpbITUE NapaneTa KpbilLK; 2 — coeAnHEHNe Mexay naHensammn dacaga v MOMHUENPUEMHNKOM;
3 — ropusoHTarnbHbIN NPOBOAHUK MOSTHUENPUEMHINKA; 4 — MeTannM4eckoe NoKpbITUe cermeHTa dacaaa;
5 — WuHa BblpaBHMBaHWS NoTeHUmMana BHyTpeHHen CM3; 6 — cTbik Mexay naHensmu dacaga;
7 — KOHTPOSbHBIN CThIK; 8 — cTanbHasa apMmaTypa B 6eToHe; 9 — KonbLEeBOW 3a3eMNsoWwniA anekTpod Tuna B;
10 — 3a3emnsioWNIA INEKTpoa B pyHAaAMeEHTe

B npuBegeHHOM nprvMepe MOXHO UCMONb30BaTh cneaytolme pasmepbl: a=5m, b=5m,c=1 m.
MpumeyaHne — CoeguHeHMs Mexay naHensiMm — cM. pucyHok E.35.

PucyHok E.8a — Ucnonb3oBaHue MeTansinyecknx I'IOKpI:ITVIﬁ ¢hacanoB B KayecTBe CUCTEMbDI
€CTEeCTBEeHHbIX TOKOOTBOAOB Ha 3aHUM U3 Xene306eToHa

PucyHok E.8, nuct 1 — Ucnonb3oBaHue meTannuyeckoro ¢pacaga B kKauyectBe CUCTEMbI
eCTeCTBEeHHbIX TOKOOTBOAOB U coeAuHeHue onop dacana
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1 — BepTuKanbHasa pama; 2 — NpuKpenmneHne K CTeHe; 3 — CoeAuHUTENN; 4 — ropu3oHTarnbsHasa pama
PucyHok E.8b — CoeguHeHune onop dacapa
PucyHok E.8, nuct 2

BHyTpeHHne TOKOOTBOAbI B OTAEMbHBIX KOMOHHAX M CTEHbI JOIMKHbI COEAUHATLCA MEXAy COOOM C MOMOLLIbIO
CTEepXHeN CcTanbHON apMaTypbl U1 COOTBETCTBOBATbL TPeBOBaHMAM K 3MEKTPUYECKON HEMPEPBIBHOCTM B COOT-
BETCTBUU C 4.3 HacTosALWero npegcraHgapTa.

CTepxHM cTanbHOM apMaTypbl OTAerbHbIX 3MEMEHTOB M3 cOopHoro 6eToHa, apmaTypHble CTEepPXHU
OETOHHbIX KOMOHH U BETOHHbIE CTEHbI LOJKHbI COEAMHATLCSA C apMaTyPHLIMU CTEPXKHSIMU MOJIOB U KpbILW A0
Havyana 3anuBKKU NOSOB U KPbILL.

YcuneHHble, NOCTOSIHHO MPOBOASILLME YaCTU CYLLECTBYIOT B apMaType BCEX KOHCTPYKLMOHHBIX 31EMEHTOB,
KoTopble 3anuBatoTcs GETOHOM Ha MecTe, Hanpumep CTeHax, KOMOHHaX, NecTHUUax n NMATOBbIX LUaxTax.
Ecnu nonbl BeINONHAIOT M3 6ETOHA, 3aNMBAaeMOro Ha Mecte, TOKOOTBOAbLI B OTAENbHbLIX KOFMIOHHAX U CTeHax
OOMKHbI CBA3LIBATLCA MexXAy coBOM C MOMOLLbIO UX apMaTYpPHbIX CTEPXKHEN, YTOOLI 06ecneunTs paBHOMEPHOE
pacnpegerneHve Toka MOSTHMK. Ecnin nonbl M3roToBrneHbl M3 COOPHbIX BETOHHBIX 3NEMEHTOB, TO Takue coeau-
HEeHMs, KaK NpaBumno, He npuMeHsitoTcss. OJHaKo NPY OYeHb HU3KMX 3aTpaTax 0bbIYHO BO3MOXHO MOLrOTaBMU-
BaTb COEAVMHEHWs 1 BbIBOAbI AMsl COEAVHEHNs] apMaTypHbIX CTEPXXHEN OTAeNbHbIX COOPHBIX GETOHHBIX ane-
MEHTOB C apMaTypHbIMU CTEPXKHSIMU KOMOHH WM CTEH Nepes 3anvBKOW nora nocpeacTBOM YCTaHOBKU AOMOSHM-
TenbHbIX COEANHUTENBHBIX CTEPXKHEN.

C6opHble BETOHHbIE 3NEMEHTHI, UCMONb3yeMble B Ka4eCcTBe HaBeCHbIX pacagos, He ABnsTca addek-
TUBHbLIMU A1 MOJTHME3ALLMTbI, MOCKOSbKY OTCYTCTBYHOT COEQUHEHUS! BbipaBHMBaHWA noTeHunana. Ecnn ans
o6opyaoBaHnsi, YCTAHOBMEHHOIO B TaKMX 3[4aHUSIX, Kak, Hanpumep, oduCHble 3aaHus, 30aHus ¢ 6onblnm
KonudecTBoM obopyaoBaHust No 06paboTke MHAOPMAaLMN U KOMMbIOTEPHLIMU CETAMMU, TPebyeTcs BbICOKO-
adhhekTMBHAs 3almuTa OT MOSTHWUKM, TO HEODXOAMMO, YTOObI apMaTypHbIE CTEPXKHM 3NeMeHTOoB chacaga coeau-
HANMUCb MeXay COBON U NPUKPENMANUCL K apMaTypHbIM CTEPXKHSAM 3MEMEHTOB 3[aHWs, HECYLLUX Harpysky
Takum 06pa3oM, YTOObI TOK MOSTHUM MOT NMPOTeKaTk Mo BCEMY BHELLHEMY NPOCTPAHCTBY 34aHUS (CM. pUCyHoK E.4).

Ecnu okHa 13 cnnowHbIX NOSIOC YyCTAHOBMEHbI HA BHELUHEN CTOPOHE CTEH 34aHus, BaXHO, YTOObI 6bINo
MPVHATO peLleHne 0 TOM, COEAMHATb N YacTu 13 cOOpHOro 6eToHa Hag OKHaMK 13 CMIIOLWHbBIX MOMOC U Nog
HUMW C MOMOLLIO CYLLECTBYHOLUMX KOMTOHH MITM UX HY>XKHO COeAuHSTbL Mexay cobor yepes bonee KopoTkme
NPOMEXYTKWN, COOTBETCTBYIOLLME YTy HAKITOHa OKHa.

LLinpokoe BHeApeHWE TOKOMPOBOASLUMX YACTeW BHELIHUX CTEH MOBLILAET 3NIEKTPOMArHUTHOE 3KpaHu-
poBaHWe BHYTPEHHeN 4acTu 3gaHus. Ha pucyHke E.9 nokasaHo coefuHeHMe OKOH M3 CMSIOLUHbLIX MOMoc C
MeTannmyeckMm nokpbiTueM dacaga.
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1 — coeguHeHNEe Mexay CerMeHTOM naHenu pacaga U OKHOM U3 MeTanMYeckol NNacTuHbI;
2 — meTannuyeckas naHenb acaga; 3 — ropusoHTanbHas MeTannuyeckas nonoca;
4 — BepTuMKanbHasa MeTannuyeckas nomnoca; 5 — okHo

PucyHok E.9 — CoeanHeHMe OKOH M3 CMJIOLHOM NMOJIOChI C MeTarIN4eCKUM nokpbiTnem dpacapa

Ecnu cTanbHble COOpPYXeHMSI UCMONb3YITCA B KayecTBe TOKOOTBOAOB, TO Kaxkdas cTallbHas KONMOHHa
[OIMKHA COEANHATLCA CO CTEPXKHAMM CTanbHOW apMaTypbl GETOHHOIO (byHAAMEHTa C MOMOLLLIO KNeMM 3a3eM-
NeHUs1, KaK NnokasaHo Ha pucyHke E.7. CTanbHble LWVHbI BblpaBHMBaHWS MoTeHUMana B apMmMpoBaHHOM GeToHe
30aHNA OOIKHbI COeOMHATLCA Mexay coGOoW C MOMOLLbIO MPOBOAHMKOB, PaCMONIOXEHHBLIX BEPTMKaNbHO B
CTanbHOM KOHCTPYKLMWU, U3rOTOBIIEHHbIX M3 HWU3KOYrNepoaMCTON CTanu U NMPUroAHbIX Ans cBapku. HoBble
30aHusA 13 xene3obeToHa HeOGXOAMMO CTPOUTL B COOTBETCTBUM C YKa3aHWsSIMM, U3NOXKeHHbIMK B E.4.3.

MpumevaHne — Bbonee noapobHy MHopmaumio 06 MCNONbL30BaHUM CTEH 34aHWSI CO CTanbHOW apMaTypol C
uenblo obecneyvyeHnst aNeKTPOMarHMTHOro akpaHupoBanusi cM. B IEC 62305-4.

YTto kacaeTtca 60onbLUMX OAHO3TaXHbLIX OOLLECTBEHHbLIX 30aHUKN, TO B HUX Kpbilla NOAOEPXUBAETCHA He
TONBKO MO OKPYXHOCTW 3[aHUs, HO Takke M 3a CYET BHYTPEHHUX KONMOHH. TOKONpOBOAALLME YHYACTKM KOJTOHH
OOJDKHbI COEAMHATBCSA C CUCTEMOM MOJIHMENPUEMHMKA Ha BEPXHEM 4YacTu U C CUCTEMOWM BblpaBHUBAHUS
noTeHuMana Ha nony, cos3gaBasi BHYyTPEHHME TOKOOTBOAbI. BO6MM3N TakMx BHYTPEHHUX TOKOOTBOAOB BO3HU-
KaloT NOBbILUEHHbIE 3JIEKTPOMArHUTHbLIE MOMEXMU.

B KOHCTpPYKUMSIX CO CTanbHbIM KapKacoM OObLIYHO MCMONb3YKTCA CTallbHble OMOpbl KPbIW, KOTOpbIe
COeQIMHAITCA C MOMOLLbI0 BONTOBbLIX coeAuMHeHun. Ecnn npeanonoxmntb, 4TOo GONTbI 3aTAHYTLI C CUMON,
Heobxooumon ans obecneyeHnss MexaHW4YecKoW MPOYHOCTU, BCE CTallbHble 4acTu, 3aTsHyTble Bontamu,
MOXHO paccMmaTpuBaTb Kak COeQUHEHHble Mexay coboi anekTpuyeckn. TOHKUIA Cron Kpacku npobuBaeTtca
TOKOM MOFHMM Ha HavanbHOM paspsiie, 0bpasys npy 3TOM TOKOMPOBOAALLMA MOCTUK.

OrnekTpuyeckoe coeguHeHe MOXET ObITb YMy4LleHO 3a CYeT OrofeHus1 MoBEPXHOCTM roNoBOK BONTOB,
6onToBbIX raek u wanb. JanbHenwero ynyyieHUs MOXHO OOCTUYb NOCPEACTBOM obecneveHusi CBapHOro
WwBa gnvMHon npubnuantensHo 50 MM No 3aBepLueHnn COOPKM KOHCTPYKLIUN.

B 3maHMaX cO MHOTMMM TOKOMPOBOASLLMMM YacTsIMU, UMEKOLLMMUNCS BO BHELLHMX CTEHaX Wi pacnosio-
XXEHHbIe Ha HUX, crieayeT obecneunBaTb HEMPEPLIBHOCTb TOKOMPOBOAALLMX YAaCTEN, NCMOMb3YEMbIX B Kade-
CTBE TOKOOTBOAOB. [laHHbI cnocob Takke pekoMeHOYeTCsl UCMOb30BaTh B TOM Clydae, korga Heobxoanmo
noagepXuBaTtb BbICOKME 3aMpOChl B OTHOLLEHMM KYNbTYPHbLIX aCreKTOB apXUTEKTYPHOro NpoekTa Afis 3alUnThbl
OT 3NEKTPOMArHUTHbLIX MMMYNbCOB OT IPO30BLIX Pa3psa0B.
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Takke HeobXoaAMMO ycTaHaBNMBaTb COEAUHEHHbIe MeXay COOOM LWMHbI BbipaBHMBaAHUA MOTeHUuana.
Kaxpas wWuHa BblpaBHUBAHWS MOTEHLMana [OMMKHa COeAMHATBCS C TOKOMpOBOAALLMMWU 3dNeMeHTamMu Ha
BHELLHEN CTEeHe 1 B Nnony. ATo MOXeET yxe bbiTb 06ecneyeHo ropusoHTanbHbIMU apMaTypPHBIMU CTEPXKHAMM
Ha YpOBHE 3eMIN U KaXXOOM MOCMeAYLEM YPOBHE aTaxa.

Mo BO3MOXHOCTM HEOOXOAMMO MpeAyCMaTpuBaTh COEAMHUTENbHBIA y3en CO CTarbHOW apmaTypon B
nony unu cteHe. CoeanHsAT HE MeHee TpexX apMaTypHbIX CTEPXKHEN.

B 6onbLunx 3gaHMsaX WWHY BbipaBHUBAHMSA NOTEHLUMana ncnosb3yoT B KAYECTBE KOMNbLEBOro NPOBOAHNMKA,
roe yanbl COeQUHEHMST CO CTEPXHSAMW CTanbHOW apmaTypbl AOMMKHbI pacnonaratbcs vyepes Kaxabie 10 m.
Kpome BbilLleyka3aHHbIX Mep MO COeQUHEHMIO CTanbHOW apMaTtypbl, Kakux-nnbo Apyrux cneumanbHbIX Mep
ansa coegmHeHnsa apmatypsl 3gaHus ¢ CM3 He TpebyeTcs.

E.4.3.8 BoipaBHMBaHMWe noTteHuumana

Ecnn TpebyeTcs 6ombluoe KOMMYEeCTBO IKBUMOTEHLMANbHBIX COEAMHEHU C apMaTypon Ha pasfnyHbIX
aTaxax n 6onbLION MHTEPeC NPosBRAeTCA K obecneveHnio nyTen Toka HU3KON MHOYKTUBHOCTU C UCMOMb30-
BaHVeM apMaTypHbIX CTepXHeln GEeTOHHbIX CTeH ANA BblpaBHUBAHMSA MOTeHUMana v Ans 3KpaHWpoBaHWS
BHYTPEHHEro MpOoCTPaHCTBA 3[4aHWSA, TO Ha OTAENbHbIX 3TaXax YCTaHaBMMBAKOT KOMbLEBbIE NPOBOAHWUKU
BHYTpM GETOHa MNn Ha ero BHELUHeN CTOPOHe. JTU KOoMbLieBble NPOBOAHUKN OOMKHbI COEANHATLCS Mexay
cobon nocpeacTBOM BepTuKarnbHbIX CTepxXHen Yepes kaxasle 10 m (He 6ornee).

BepTukanbHOMY pacnofioXeHuo CTEPXHEN crneayeT oTAaBaTb NPeanodyTEHUE, Tak Kak OHO SABMSeTCs
Hanbornee HagexHbIM, OCOBEHHO, ECNN BENUYMHA TOKOB MOMEXM HE U3BECTHA.

PekomeHayeTcst Takke ucnonb3oBaTb CETb NPOBOOHWKOB C pelleTyaTbiM coegnHeHnem. CoeanHeHns
OOMKHBI BbITb CNOCOBHBLIMU BblAEPXMBaTb BOMbLUNE TOKM B CrydYae NOBPEXOEHNS CUCTEM SIEKTPOCHaBXKEHMS.

E.4.3.9 ®dyHgameHT, o6ecneuynBaloLnm 3a3eMrieHme

®dyHoameHTbl 60MblWIMX 34aHUA M NMPOMBILMEHHBIX MPeanpuaTuiA, Kak NpaBumo, yKpenreHbl apMupo-
BaHHbIMW CTEPXHAMU. ApMUPOBaHHbIE CTEPXHU, yKpennsowme yHOaMeHT, NinTbl PyHOAMEHTa U BHELLIHUE
CTeHbl 06pas3yoT B HEM 3a3eMITSIOLLUIA 3MEKTPOo NpW YCIIOBMU COOTBETCTBUSA TpeboBaHusIM 5.4 HacTosiLLero
npeacraHgapTa.

Ona 3asemneHns dyHOaMeHTa MOXHO MCMONb30BaTh CTEPXKHM apMaTypbl hyHOAMEHTa 1 3arnybrneHHble
CTEHbI.

HanHbIi MeTop, 0becneynBaeT xopollee 3a3emMrieHre Npu MUHUManbHbIX 3aTpatax. Kpome Ttoro, Metannu-
YeCKUIN KapKac, COCTOSILLUIA U3 CTanbHOW apMaTypbl 34aHus, obecneynBaeT XopoLlee ONOPHOE HanpsiKeHne
ONS CUCTEM 3NEKTPOCHAOXEHNS, TENEKOMMYHUKAL N 1 SNEKTPOHHbIX YCTAHOBOK 34aHUN.

Kpome TOro, ons coegnHeHns mexay cobon apmaTypHbIX CTEPXKHEN NOCPeaCTBOM 3aKpensieHns Tpocamu
pekomMeHOyeTCsl yCTaHaBNMBaTb AOMOMHUTENBHYI0 METanmM4eckyto ceTb Ana obecnevyeHus: HageXHbIX CTbIKOB.
OTy AONOMHWUTENBHYK CeTb Takke crefyeT CKpennsiTb CO CTanbHOW apmaTypow. BbiBogHble MPOBOAHUKM
ONS COeAVHEHWI BHELUHMX TOKOOTBOAOB UMW 3NIEMEHTOB 34aHUS, NCMONb3YEMbIX B Ka4eCTBE TOKOOTBOAOB U
ONS COeAVHEHNS 3a3eMIeHNs], YCTaHOBIEHHOIO 3a npedenaMu 30aHnst, 4OIKHbl ObITh BbiBeAeHbl 3 6eToHa
B COOTBETCTBYHOLLMX TOYKaxX. B OCHOBHOM apMUpPOBaHHbIN hyHAAMEHT ABNSETCA 3NEKTPUYECKN NPOBOAUMBIM,
3a VCKIMIOYEHUEM Crly4aeB, Korga npeaycMOTPeHbl NMPOMEXYTKM MeXAY PasfUYHbIMKU YacTaMU 34aHusi, OT
KOTOPbIX 3aBUCUT pasnmyHasi CKOPOCTb €ro OCefaHus.

TokoNpoBOASALLME YAaCTU 34aHMS OOJMKHbI COEOUHATLCS NEPEMbIYKON C MPOBOLHUKAMM BbipaBHMBAHUS
NoTEeHLManoB, COOTBETCTBYIOLMMU TpeboBaHNsM Tabnuubl 6 HacTosiLero npeactanjapTta, ¢ UCMNonb3oBa-
HMEM 3a>KMMOB U LLUBOB B COOTBETCTBMM C 5.5 HacTosLero npeacraHgapra.

CrepxHeBas apmaTypa BETOHHbIX KOJIOHH, OMOpP M CTEH, CTOSLLIMX Ha PyHAAMeEHTe, AOIMKHa COeQUHATLCS
CO CTEPXXHEBOM apMaTypoun (pyHOaMeHTa U C TOKOMPOBOAALLMMN YaCTAMMU KPbILLIK.

Ha pucyHke E.10 nokasaH npoekt CM3 xene3obeToHHOro 3gaHus anst 6eTOHHbIX OMop, CTEH U KPbILKX C
TOKONPOBOZALLMMM HYaCTAMM.
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1 — npoogHunk CM3, npoxoadaLmn psaom ¢ BOGOHENPOHWULaeMbIM NPOXOAHbIM N30MATOPOM;
2 — cTanbHasa apmatypa B 0€TOHHOWN KOMOHHE; 3 — cTanbHas apMaTypa B 6€TOHHbIX CTeHax

MpumeyaHue — CTanbHas apMaTtypa BHYTPEHHeW KONMOHHbI CTaHOBUTCS €CTECTBEHHbIM BHYTPEHHUM TOKOOTBOAOM,
€Crnu cTanbHasi apMaTypa KOMOHHbI COEUHSIETCS C MOMHMENPUEMHUKOM 1 cucTemoii 3asemnenus CM3. Ecnin psgom
C KONOHHOW YCTaHOBIIEHO YyBCTBUTENbLHOE 3MEKTPOHHOE 060pyaAoBaHWe, TO BONU3M Hee criegyeT paccMaTpuBaThb
3Ty 3MEKTPOMarHUTHYI0 cpesy.

PucyHok E.10 — BHyTpeHHUe TOKOOTBOAbI B 34aHUAX NPOMBbILLIIEHHOrO Ha3Ha4YeHus

Ecnu npviBapuBaHMe k apmaType He paspeluaeTcsi, TO HeoGXOAMMO WCMOoNb3oBaTb COEOMHEHUS C
MOMOLLbIO KOHTPOJbHBIX CTHIKOB UM BCTaBNsATb AOMOJSIHUTESNbHbIE MPOBOAHWKMA B OTBEPCTUE (DyHOAMEHTA.
3TO JONOSHUTENbBHBIE MPOBOAHMKM, KOTOPbIE AOMKHbI ObiTh 3aKpensieHbl C apMaTypHOI CTasblo.

Mocne 3aBepLUeHNs1 CTPOUTENLCTBA, NMPOKNAAKM W MOAKITHYEHUS] BCEX KOMMYHarbHbIX JIMHUIA (3NeKTpu-
YecKkMx ceTel) K 34aHMi0 Yepes LUMHY BblpaBHMBAHMS MOTEHUMana 3a4yacTyld HEeBO3MOXHO Ha MpakTuke
N3MEPUTb COMPOTUBIIEHVE 3a3eMIIeHNsT KaK YacTy NMPorpaMMbl TEXHUYECKOTO 0BCMYKUBAHUS.
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Ecnu B onpegeneHHbIX yCNoBUAX HEBO3MOXHO N3MEPUTbL CONPOTUBMEHME 3a3eMNeHns pyHaaMeHTa, TO
YCTaHOBKa OHOMO MMM HECKOSbKUX KOHTPOMbHbIX 3a3eMMSHOLWLNX INEKTPOAOB B HENocpeacTBEHHOW 6nn3ocTum
OT 30aHus MO3BONSAET NPOBOAUTL HADIOAEHME U3MEHEHU B OKPYXKAKOLWEWN cpede CUCTEMbl 3a3eMIieHus
nocrie HeCcKOsMbKUX NeT 3KCnnyaTauumn NocpeacTBOM NPOBEAEHUSI U3MEPEHUST TOKa MeXAy 3a3eMInTenem u
cuctemon 3asemnenus dyHaameHta. OgHako Xopollee BblpaBHMBaHME MOTeHUMana siBnsieTcs rnaBHbIM
NPENMYLLECTBOM CUCTEMBI 3a3eMIeHnst hyHaamMeHTa, a CONPOTUBMEHME 3a3eMIIEHNST pacCMaTPUBAETCS Kak
MeHee BaXkKHbI acrnekT.

E.4.3.10 Nopsaaok yctaHOBKM

Bce NpoBOAHUKM MOSNTHUE3ALLNTLI U 3A>KUMbI JOIMKEH yCTaHaBNMBaTb ycTaHoBLLUMK CM3.

Co cTpouTenbHON opraHm3aunein Heobxoaumo 3abraroBpemMeHHO 3aknto4aTb cornalleHme, YTobbl rapaH-
TMPOBAaTb, YTO KaneH4apHbIN NnaH CTPoMTENbHbLIX PAbOT He NPEBLILLAETCS B pe3ynbTaTe 3aJepXKku npu ycTa-
HoBke CM3 nepep 3anuBkon 6eToHa.

Bo Bpemsi cTpouTenbCcTBa perynspHo NpoBOAAT U3MeEpeHust U ycTaHoBLMK CM3 gormkeH perynsipHo
HabnoaaTb 3a CTPOUTENBCTBOM.

E.4.3.11 Yactn n3 cobopHoro xenesobeToHa

Ecnv anga 3awuTbl OT MOMHWM UCMOMb3YKOTCS YacTu, W3rOTOBMNEHHble M3 cOOopHOro xenesobeToHa,
HanpuvMep B KayecTBe TOKOOTBOAOB AN 3KPAHMPOBAHUS UM NPOBOAHWKOB 1151 BbIpaBHMBAHMS NoTeHLUmana,
TO B COOTBETCTBUM C PUCYHKOM E.7 K HUM AOMKHbI NPUKPENNATLCSA Y3Mbl COeANHEHMUS, KOTOPbIE NO3BOMSAT
nerko coefMHUTbL YacTu U3 cBopHOro xenesobeToHa ¢ apMaTypour 30aHus.

PacnonoxeHue 1 opmMy y3noB COeAMHEHUS ONpenensoT BO BpeMsi NPOEKTUPOBaHUSA YacTen n3 coop-
HOro xenesobeToHa.

Y3kl coeguHeHns JOIMKHbI pacnonaratbcs Tak, Ytobbl B 4acTy U3 COOpHOro xene3obeToHa HenpepbIBHbIN
apmaTypHbIA CTEPXXeHb MPOXOAUIT OT OAHOIO y3ria BblpaBHMBaHWS NOTEHUMana K cnegyowemy.

Ecnu pacnonoxeHvne HenpepbiBHbIX CTEPXXHEN apMaTypbl B YacTu M3 cOOPHOro xenes3obetoHa HEBO3-
MOXHO CO CTaHAapTHbIMW CTEPXHSAMMW apMaTypbl, TO YCTaHaBMBAKOT AOMNOMHUTENbHbBIA NPOBOOHMK U CKpen-
NS0T ero ¢ CyLLeCTBYIOLLEN apMaTypOoWn.

Kak npaBuno, B Kaxaom yrny xenes3obeToHHOW naHenu OOIPKEeH pacnonaratbCs y3ern COeuHEeHUs u
NPOBOAHMWK BblpaBHMBaHNA NOTEHLManNa, Kak nokasaHo Ha pucyHke E.11.

E.4.3.12 PacwuuputenbHbie WBbI

Ecnn KOHCTPYKLMS COCTOUT U3 HECKOSIBKUX CEKLMIA C paclUMpUTENbHLIMMY LWBAMK, NO3BOMSOWMMMY yCTa-
HaBNMBaTb CEKLUUWN 34aHMS, B KOTOPbIX JOJPKHO pa3MeLLaTbCs SN1EKTPOHHOE 060pyaAoBaHUe, TO MPOBOLHMUKM
BbIpaBHMBAHUSA NOTEHUMana nomMeLlaT Mexay apMaTypon pasfiunyHbIX CEKUUIN 30aHUSA nonepek paclumpu-
TENbHbIX LUBOB Yepe3 NMPOMEXYTKU, HE MPEBbILLAIOLLME MOMOBMHY PACCTOSIHUSA MeXdy TOKOOTBOA4AMM, yKa3aH-
HbiMK B Tabnuue 4.

[na obecneveHns BbipaBHMBaHUA NOTEHUMaNa ¢ HA3KUM MMMNeaaHcoM 1 3pPEeKTUBHOIO SKpaHMPOBaHUS
NPOCTPaHCTBa BHYTPW 30aHUS paclUMpUTENbHbIE LLUBbI MEXAY CEeKLMAMU 30aHUS OOIMKHbI COeQUHUTLCH nepe-
MbIYKOW Yepe3 KOpPOTKME MPOMEXYTKM (OT 1 M A0 NOSMOBWMHBLI PACCTOSHUS MEXAy TOKOOTBOAaMM) rmbkumm
UNn NOABWXHBLIMWU NPOBOAHMKAMU BblpaBHUBaHMSA NOTeHUMana B 3aBUCUMOCTU OT Tpebyemoro koadpduum-
€HTa 9KpaHMpPOBaHWS, Kak NokasaHo Ha pucyHke E.11.
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1 — cGOpHbIii xene306eToH; 2 — NPOBOAHUKM BbIpABHUBAHWS NOTeHUuana

PucyHok E.11a — YcTaHoBKa nNpoBOAHUKOB BbipaBHMBaHUA NoTeHUUana Ha nj1oCKUX 4actax CﬁOpHOI’O
)ene3o6eToHa ¢ NOMOLbIO 60NTOBbLIX UNKU CBapHbIX cCoeANHEeHUNn npoBoAHUKaA

1 — rHe340 paclWmpeHunst; 2 — CBapHoW CTbiK; 3 — yrnybneHne; 4 — rnbknii NPOBOOHMK BblpaBHUBAHUS NOTEHUMana;
A —xenesobeToHHas YyacTb 1; B — »xene3obeToHHas YacTb 2

PucyHok E.11b — KOHCTpyKLMs rTMGKUX NepeMblYek MeXay ABYMs Kere306eTOHHbIMU YacTaMMU,
o6pasylolmnmMmn rHesfo pacluMpeHust Ha 3gaHumn

PucyHok E.11 — YcTaHOBKa NPpOBOAHWUKOB BbipaBHUBAaHUSA NOTeHUMana B Xene3o6eTOHHbIX
KOHCTPYKLMAX U TMGKUX NepeMbiYeKk Mexay ABYMsl XKene306eTOHHbIMU YacTAMMU
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E.5 BHelwHAA cuctema MosiHue3almuThbl

E.5.1 O6Lwwue nonoxeHuns

E.5.1.1 HensonupoBaHHble CUCTEMbI MONTHUE3ALMTbI

B 6onbluMHCTBE criydyaeB BHeLHOW CM3 MOXHO NPUKPENnsSiTh K 3aLLULLIaEMOMY 34aHUIO0.

Ecnu TennoBble BO3OENCTBUS MOPAXKAOT NPOBOAHWUKUN, HECYLLME TOK MOJTHWM, BbI3bIBAKOLLIMIA NOBPEXAEHME
3[4aHusa unu obopyaoBaHUS, HaXoOsALWMECS BHYTPU 3aLUMLLIAEMOrO 34aHus, TO pacCTositHUE Mexay NpoBOA-
Hukamm CM3 1 roprounm maTepuranom AOMKHO COCTaBnATbL He meHee 0,1 m.

I'IpmmeHaHme — TUNMYHBIMK cnyyadamMu ABnATCA:

— 34aHunaA Cc BoCcninamMmeHAaeMbIMU NOKPbITUAMN;

— 34aHunsa ¢ BocnnamMeHdeMmblMn CTeHaMN.

PacnonoxeHune NnpoBogHUKOB BHelHen CM3 sBNsieTCst OCHOBHBIM acnekToM Ans npoektnposanHna CM3
N 3aBMCUT OT POpPMbI 3aLLMLLAEMOrO 34aHus, TpebyeMoro ypoBHsS 3alimUTbl U OT UCMONb3YeEMOro mMetoga
reomMeTpn4ecKoro NpoeKkTupoBaHus. NMpoekTupoBaHMe CUCTEMbI MOJTHUENPUEMHMKA OObIYHO AMKTYET NPOEkK-
TUpPOBaHNE CUCTEMbI TOKOOTBOAOB, CUCTEMbI 3a3EeMMEHMS U NPOEKTUpoBaHue BHyTpeHHen CMS3.

Ecnn npuneratowme 3gaHusa umetotr CM3, 1o atn CM3 gomkHbl coeanHatbes ¢ CM3 paccmaTpuBaemMoro
30aHus.

E.5.1.2 U3onnpoBaHHble CUCTEMbI MOJTHUE3ALWUTDI

M3onupoBaHHyto BHelwHow CM3 1crnonb3ayoT Toraa, Korga NoTok Toka MOSMHUM B COeAUHEHHbIE TOKO-
nposoasLIMe YacT! MOXET BbI3BaTb NOBPEXAeHME 30aHNUSA UMW HaXodsLerocs B Hem o6opyaoBaHus.

MpumeyaHue — Vicnonb3oBaHune usonuposaHHoin CM3 MoxeT BbiTb yaobHbIM TaMm, rge npegnonaraeTcsi, 4To U3me-
HEeHWs B 34aHUKM mMoryT notpebosaTtb mogudmkaumin CM3.

CMB3, koTopble coeanHEHbl C TOKOMPOBOASALLUMMW CTPOUTENBHBIMU 3NIEMEHTAMMN U C CUCTEMOW BbIpaBHM-
BaHWS MOTEHUMana Ha ypoBHE 3eMnu, onpefensitoT kak udonupoBaHHble CM3 cornacHo 3.3 HacTosLero
npegctaHgapTa.

M3onnpoBaHHbix CM3 gocTturatot nmbo nocpeacTBOM YCTAHOBKM OpPYCOB MM MadT MOSTHUENPUEMHUKA,
NPUMbIKaOLWKMX K 3aluLaeMomy 34aHnto, nnbo nytem nodseluvBaHMs B BO3Qyxe TPOCOB MeXdy MadTamu B
COOTBETCTBMM C Ge3onacHbIM pacCTosHMEM, yKa3aHHbIM B 6.3 HacTosLero npegcraHgapTa.

M3onmpoBaHHble CM3 Takke ycTaHaBNMBalOT HA KOHCTPYKLMSAX U3 U30NSILMOHHOTO MaTepuarna, Hanpumep
KMPNWYHOW Kragke Unv AepeBsiHHbIX 34aHUsIX, rae B COOTBETCTBMM € 6.3 HacToswero npeacraHgapta obec-
neynBaeTcs 6e3onacHoe paccTosiHNE U OTCYTCTBYHOT COEOUHEHUS C TOKOMPOBOASALMMN YacTaAMM 34aHus, a
Takke C yCTaHOBMNEHHbLIM B HEM 060pyAOBaHMEM, 3a UCKIMOYEHMEM COEAUHEHUI C CUCTEMOW 3a3eMIIEHNs Ha
YPOBHE 3eMIu.

lMpoBoaswee o6opyaoBaHNE BHYTPY 30aHUS U SNEKTPUYECKME NPOBOOHMKU He credyeT ycTaHaBnMBaThb
Ha TakOM pacCTOAHMU OT NMPOBOAHMKOB CUCTEMbl MOSMHUENPUEMHMKA M OT TOKOOTBOAOB, KOTOPOE MEHbLUE
D©e3onacHoOro pacctosiHus, onpeaeneHHoro B 6.3 HacToswero npepcraHgapta. Bce Oygyuiume yctaHOBKM
[OJIDKHBbI COOTBETCTBOBATL TpeboBaHUAM nsonupoBaHHon CM3. 3Tu TpeboBaHMsa OOMKHbI ObITb JOBEAEHDI
BNagenbuy 34aHns nogpsaynkoM, OTBETCTBEHHBIM 3a MPOEKTUpoBaHue n ctpoutenscteo CM3.

Brnapeney pgomkeH nHdopmmpoBaTh 06 aTux TpeboBaHusAXx OGyaylimx nogpsgyvkoB, KoTopble GyayT
BECTM paboTbl BHYTPY 34aHMsA UNu Ha 3gaHun. Ecnv nogpsiayumk, OTBETCTBEHHBIN 3a Takylo paboTy, He MOXeT
BbINOMHWTL 3TW TPeOOBaHUS, TO OH AOMKEH COOOLWUTL 06 3TOM BriagenbLy 34aHus.

Bce anemeHTbl 060pynoBaHuMs, yCTAaHOBNEHHOTO B 34aHMK ¢ usonvpoBaHHo CM3, cnenyeT pa3smeLyaTb
B npefenax 3awuuieHHoro npoctpaHctea CM3, a Takxke AomkHbl ObiTb cobnoaeHbl ycroBust 6e3onacHoro
paccTosiHus. MpoBoaHukn CM3 ycTaHaBnMBalOT Ha U30NMPOBaHHBLIX 3aXKMMHBIX NPUCNOCcCoBeHMaX NPoOBOA-
HWKOB, €CIN KpenrieHus NPOBOOHWUKOB, YCTAHOBIEHHbIE HEMOCPEACTBEHHO Ha CTEHax 3[4aHusl, HaxoasiTcs
CNULLIKOM BNIM3KO OT TOKOMPOBOAALLMX YacTewn, Tak, UToObl paccTtoaHne mexay CM3 n BHyTpEeHHUMKU NPOBO-
O9WUMK YacTsamMm npeBbiwano 6e3onacHoe paccTosiHUe, Kak onpegeneHo B 6.3 HacTosLWwero npegcraHgapTa.

YTONnEeHHbIe TOKOMPOBOASLLME KOHCTPYKTUBHBIE AETanu KpbilW, KOTOpblE HE COeaVHEHbl C MPOBOOHMKOM
BblpaBHUBaHWSI MOTEHLMAnNa u KOTopble HaxXo4sTCS Ha PacCTOSIHUM 0 CUCTEMbI MOMHUENPUEMHIKA, HE MPeBbl-
warowem be3onacHoe paccTosiHue, HO Ha pacCTOSiHUM 40 NPOBOAHMKA BblpaBHUBaHWUS NOTeHUMana, Npesbl-
watowiem b6e3onacHoe paccTosiHMe, AOMKHbl ObiTb COEAMHEHbI C CUCTEMOW MOJSTHMENPUEMHMKA WU30SMpo-
BaHHoM CMS3.

Mpoekt CM3 un nHCTpyKUMM No Ge3onacHocTW, Kacatowmecst paboTbl BONN3M KOHCTPYKTUBHLIX AeTanen
KPbILUW, OOIMKHBI Y4MUTbIBAThL TOT haKT, YTO B Cryvyae yaapa MOSTHUM HanpshKeHMe Ha TakuX KOHCTPYKTUBHbIX
netansax 6ygeT NoBbILATLCS 4O YPOBHS HANPsKEHUst MONTHUENPUEMHMKA.
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N3onuposaHHyto CM3 ycTaHaBnmBalOT Ha 30aHUSX C OOLUMPHBIMU COEAMHEHHBIMU MexXay coboi NpoBo-
OSLLMMW YacTAMW, eCNN XOTAT NpeaoTBPaTUThL MPOXOXKAEHNE TOKA MOJSHUM Yepes CTEHbl 34aHUst U YCTaHOB-
NEHHOEe BHYTPU Hero obopyaoBaHue.

Ha 3gaHusx, cocTosilMX N3 HENPEPBIBHO COEAMHEHHBLIX MexXay cobOoN MpoBOASALLMX YacTel, HanpuMmep
cTanbHbIX KOHCTPYKLUWIA U CTanbHOW apMatypbl, n3onvpoBaHHas CM3 gomkHa obecneumBaTtb 6e3onacHoe
paccTosiHME A0 3TUX TOKOMPOBOAALLMX YacTen 3gaHusl. Ytobbl JOCcTMYb 6e30MacHOro paccTosiHUSA, NPoOBOA-
H1kM CM3 MoryT ObITb NpUKPENEHb! K 34aHNK0 U30NTMPOBAHHLIMU KPEMSIEHUSAMU MPOBOAHNKOB.

CnepyeT 3aMeTuUTb, YTO KOJIOHHbI M MOTOSIKU M3 Kene306eToHa 4acTo MCMOMb3YHTCA B KUPMUYHBIX
CTPOEHUSAX.

E.5.1.3 OnacHoe uckpeHue

OnacHoro nckpenusi mexagy CM3, meTannmueckumm, SrekTpu4eckMMm 1 TENEKOMMYHUKALMOHHBIMUK yCTa-
HOBKaMu MOXXHO n3bexarthb:

— B nsonupoBaHHo CM3 nocpecTBOM M30MALUN NN pa3beguHEHUS B COOTBETCTBUM C 6.3 HAacToALEro
npeacTaHgapra;

— B HeunsonupoBaHHo CM3 nocpeacTBOM BbipaBHMBaHUSA MOTEHLMana B COOTBETCTBUM C 6.2 HacTos-
Lero npepcraHaapTa My NOCPEACTBOM M30NSAUMU UNN pa3bedMHEHUS B COOTBETCTBUM C 6.3 HACTOSILLEro
npegcraHgapTa.

E.5.2 Cucrembl MOnHUenpueMHuKa

E.5.2.1 O6wume nonoxeHus

B HacTosiLem nNpeacTaHgapTe He paccMaTpUBAKOTCS KpUTepUM Ans BbIGopa cUCTeMbl MOSTHUENpPUEMHIKA,
MOTOMY YTO OH PaCMPOCTPAHSIETCS HA CTEPXKHU, MHOTOXWITbHbIE MPOBOAA M CeTYaTble MPOBOAHMKM B KaYecTBe
SKBUMBareHTa.

PacnonoxeHue cucTeMbl MOSTHUENPUEMHMKA OOJHKHO COOTBETCTBOBAThL TPeboBaHMsAM Tabnuubl 2 HacTos-
Liero npeacTaHaapTa.

E.5.2.2 Pa3melueHune

Mpy NPOEKTUPOBAHUN CUCTEMBI MOJTHUENPUEMHMKA UCMONb3YKTCH Criefyolme MeToabl Kak no oTaenb-
HOCTW, TaK U B KOMOUHaLMM gpyr ¢ APYroMm, Npy YCIOBUK, YTO 30HbI 3aLuTbl, 0b6ecneynBaembie pasfmyHbIMn
YacTaAMM MOJSTHUENPUEMHMKE, YaCTUYHO COBMaZalT M obecneyvmBaloT MOMHYK 3aluTy 30aHUSA B COOTBET-
CTBMM C 5.2 HacTosLero npeacTtaHgapTa:

— MeTo[ 3aLUMTHOrO yrna;

— MeTo[ KaTsLencsa cdepsl;

— METOA CETKMU.

[Ons npoektmpoBaHua CM3 moxHO mcnonb3oBatb Bce Tpu metoga. Beibop knacca CM3 3aBucut ot
NpaKkTU4ECKOM OLEHKN ee NPUrogHOCTU U YA3BMMOCTM 3aLLMLLAEMOro 34aHus.

MpoekTnpoBLLKK MOXET BblbupaTh MeTo pa3melleHus CM3. INMpu aTom crieqyeT yuuTbiBaTh crnegyloLlee:

— MeTop yrna 3almTbl NOAXOAUT ANst NPOCTbIX 30aHWUN UMW ANS MarneHbKMX YacTen BonbLUMX COOPYKEHUN.
[aHHbIn MeToq He NoAXOAUT ANSA 34aHWIA, NPeBbILAoLWNX BENUUNHY paguyca KaTawencsa cdepbl, COOTBET-
CTBYHOLLEN BbIOPAHHOMY YPOBHIO 3awmTbl CMS3;

— METOA KaTsawencsa cepbl MCNoNb3yeTcs ANs CROXHbIX N0 opMe 30aHuM;

— NPUMEHEHME 3aLLMTHON CETKU LieriecoobpasHo B obLueM criydae M 0COBEHHO ANs 3aluTbl NMITOCKUX
NOBEPXHOCTEMN.

B npoekTHOW AOKYMeHTaLMu OOMMKHbI ObiTb NOAPOOHO OnNUcaHbl MeToadbl NPOEKTMPOBAHUS MOSTHUENPU-
emMHuka u CM3, ncnonbsyemble Ans pasnuyHbiX YacTen 30aHns.

E.5.2.2.1 MeTop 3awmTHOro yrna

CTepXHeBble MOMHUENPUEMHMKN, MaYTbl N TPOCHI OOIPKHbI pasMeLLaTbCs TakK, YToObl BCE YacTu 3alyu-
LLlaeMoro 3aH1s HaxoAUINMCh B 30HE 3alUnTbl, 06pa3oBaHHON No4 YrioM o K BepTUKanw.

3almTHbIN yron o BblGupaoT n3 Tabnuubl 2 HacTodLLero npeactaHaapTa, npudem h aBNaeTcH BbICOTON
MOJSTHMEOTBOAA Haf 3aLULLIAEMON MOBEPXHOCTbIO.

OtpenbHas Toyka obpasyeT KoHyc. Ha pucyHkax A.1 n A.2 nokasaHo, Kak 3alluLLeHHOEe MPOCTPaHCTBO
obpasyeTcsi pasnnyHbIMM MPOBOAHUKAMK MOSHUENprMeMHuKa B CM3.

B cooTBeTCTBMM C Tabnuuen 2 HacTosILWLero npeactaHgapTa Ans pasnuyHon BbICOTbI MOMTHUENPUEMHMKA
Haf 3alMLaeMOoN NOBEPXHOCTLIO 3alLMTHbIN yron o OyaeT pasnuyHbimM (cM. pucyHku A.3 n E.12).
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H — BbICOTa 30aHusi HAg UCXOOHOW MITOCKOCTLI; h1 — dhn3nyeckas BbiCOTa CTEPXKHSA MOSTHUENPUEMHMKA;
hy — hi + H, 9BnseTcs BbICOTON CTEPXKHA MOJTHUENPUEMHMKA HaZ YPOBHEM 3EMIIN;
a1 — 3aLUUTHBIV Yrorn, COOTBETCTBYIOLLUIN BbICOTE MOMHUeNnpueMHuka h = hy,
ABNSAETCA BbICOTOW Ha U3MEPSIEMON MOBEPXHOCTBIO KPbILWM (MCXOA4HAsA MITOCKOCTb);
02 — 3aLUMTHBIN Yron, COOTBETCTBYHOLUN BbICOTE h2

PucyHok E.12 — MeTog 3alWUTHOrO yrna npoekTa MoJIHMenpueMHuUKa Ans pasfiMyHoOMl BbICOTbI
B COOTBETCTBUMU C TPeGOBaHUAMM TabnuLbl 2 HAacToALEro NpeacTaHaapTa

Bblweyka3aHHbIN METOL MMEET reOMeTpUYECKME OrpaHUYeHUst U He Ucnonb3yeTcs, ecrnm h Gonblue,
Yem paguyc r katswencsa cgepsbl, onpegeneHHon B Tabnmue 2 HacTosiLero npeacraHgapTa.

Ecnn anemMeHTbl Ha Kpbllle 3alMLLEHbl 3aBEpLUAOLLMM YKpalLeHNEM LNWAs, 3alluLLiaeMoe MpocTpaH-
CTBO KOTOPOro BbIXOAMT 3a Kpaw 34aHund, TO UX crneayeT pasmellatb Mexay 3feMeHTOM M Kpaem 34aHus.
Ecnn 310 HEBO3MOXHO, TO NPUMEHSIOT METOA KaTawencsa cgepsl.

Ha pucyHkax E.13 n E.14 nokasaH MONHUENPUEMHUK, UCNOMb3YIOLLMIA METO, 3aLLUUTHOrO yrna Ang nsonu-
poBaHHon CM3, a Ha pucyHkax E.15 n E.16 — gna HensonunpoBaHHon CM3.

)
.,

1 — MayTa MOMHMENpPUeMHUKa; 2 — 3aluuLIaeMoe 3aaHne; 3 — 3eMIs, ABMNAOLLAACH MCXOAHOMN NIOCKOCTbIO;
4 — nepeceyeHne Mexay 3alMLLEHHbIMU KOHYCaMMu;
s — BGesonacHoe paccTosiHne B COOTBETCTBUM C TpeGoBaHMeM 6.3 HacToALLEero npeacraHaapTa;
01, 02 — 3aLLMTHbIN Yron, COOTBETCTBYHOLLUIA TpeBoBaHMio TabnuLbl 2 HacTosALLero npeactaHaapTa

PucyHok E.13a — Npoekuus Ha BepTUKanbHOM NIIOCKOCTH
PucyHok E.13, nuct 1 — U3onnpoBaHHasa BHELWHAA cUCTeMa MOJTHUEe3aLWmnTbl, UCMONb3yKoLlas ABOUHbIE

U30JINpOBaHHbIe Ma4Tbl MOJTHUEeNPUeMHNKa, CNPOeKTUpoOBaHHbIe B COOTBETCTBUU
C NPOEKTHbIM MeTOAOM 3alUTHOIO yrna MmosHuenpuemMHukKa
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Mpumeyarne — [Ba kpyra 0603HayaloT BbICTYNaOLWNUIA YH4aCTOK Ha 3emIe, ABMSALENCS NCXOOHON NIOCKOCThIO.
PucyHok E.13b — lNpoekuns Ha ropm3oHTanbLHON NIIOCKOCTH

PucyHok E.13, nuct 2

TN
14
o

PucyHok E.14a — lNMpoeKkuusi Ha BepTUKasibHYI NJIOCKOCTb,
coAepxallyro ABe MayThbl

PucyHok E.14b — MNpoekunsa Ha BepTu-
KanbHYI NSOCKOCTb,
nepneHAUKYNApPHYO
NMocKOCTH, coaepxa-
Len AoBe MadThbl

PucyHok E.14, nuct 1 — U3onupoBaHHasi BHELWHAS cMCTeMa MOJTHUEe3alWmTbl, MCMOMNb3YyKLWasa ABONHbIE

U30NMMpoOBaHHbIe MaYTbl MOJIHMeNnpueMHuUKa, CoegnHeHHble Mexay cobom
roOpu3oHTasrIbHbIM HeCYLLUUM TPOCOM
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PucyHok E.14c — Npoekuus Ha ropu3oHTanbHY UCXOOAHYIO NIIOCKOCTb

1 — MayTa MONHUENPUEMHUKA; 2 — 3allMLLaeMoe 30aHne; 3 — 3aluLLaeMblil y4acTOK Ha MCXOA4HOW NIOCKOCTY;
4 — ropn3oHTarnbHbIA TPOC MOMNTHUENPUEMHNKA; S1, S2 — Be3onacHble pacCcTosiHWSA B COOTBETCTBUN
¢ TpeboBaHneM 6.3 HacTosILEero NnpeacTaHaapTa; o — 3aWUTHBIN Yrorl, COOTBETCTBYHOLLMI TpeboBaHUIO
Tabnuubl 2 HacTosILLEero npeacranaapTa

I'Ipmmeanme — Cucrtema MOJTHMenpuemMHmKa co3gaHa B COOTBETCTBUU C MPOEKTHbIM MEeTOA4OM 3alUTHOro yrna
MONHMenpmuemMHuka. Bce 3gaHne JOMKHO HAXOANTLCS BHYTPU 3alLMLLIEHHOIO NPOCTpaHCTBa.

PucyHok E.14, nuct 2

1 — cTepXeHb MOMHMENpUeMHMKa; 2 — 3allmilaemoe 3aaHue; 3 — npeanonaraemast UCXoA4Has MioCKOCTb;
o — 3aLLUUTHBIA Yron, coOOTBETCTBYOLWMI TpeGoBaHUo TabnuLpbl 2 HACcTOALLEro NpeacTaHaapTa

PucyHok E.15a — NMpumep ncnonb3oBaHUA OAMHOYHOIO CTePXHEBOro MOJSIHUEeNnpueMHuKa

PucyHok E.15, nuct 1 — Npumep npoekta MONIHMENPUEMHNKA HEM30NUPOBAHHON CUCTEMbI
MOJTHME3aLWMnTbl C UCMOJIb30BaHMEM CTEPXKHEN MOJTHUENpUeMHUKa
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1 — cTepXeHb MOMHUeNpUeMHKKa; 2 — 3alluliaemoe 3aaHue; 3 — npeanonaraemas UCXo[Hasi MNoCKOCTb;
o — 3aLLMTHbIN Yron, COOTBETCTBYOLMIA TpeGoBaHUo Tabnuupbl 2 HACTOALLEro NpeacTaHAapTa

PucyHok E.15b — lNpumep ncnonb3oBaHusi ABOMHOrO CTEPXKHEBOrO0 MOJNTHMENPUEMHUKA

I'Ipmmeanl/le — Bce 3gaHMe QomkHO HaxoguTbes BHYTPU 3alUMLLEHHOro npocTpaHcTBa OBOWHOro CTep>XHeBOro
MOJTHMenpuemMHumKa.

PucyHok E.15, nuct 2

i EE e o o L Ve 1N et o N S

. 7

o — 3aLLUUTHBIN Yron, coOOTBETCTBYOLMI TpeGoBaHUo Tabnuubl 2 HACcTOALLEro NpeacTaHaapTa;
d1 — paccTosiHMe OT KPbILLK A0 FOPU3OHTANbLHOro Tpoca

=

PucyHok E.16a — lNMpoekuus Ha BepTUKanbHYIO NIIOCKOCTb, NepneHaUKYnsipHY NIOCKOCTH,
Ha KOTOPOM MMeeTCH NPOBOAHUK

PucyHok E.16, nucT 1 — MpuMep npoekTa MoNHUeNnpMeMHuKa HeM3oNMpPoOBaHHOW CUCTEMBI

MOJTHue3awnTbl C UCNOJIb30OBaHNEM NrOPU3OHTANTbHOIo Tpoca
B COOTBETCTBMU C NPOEKTHbIM MeTOAOM 3aLlUUTHOIO yrria MoJsiHmenpueMHuKa
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0. — 3aLWNUTHBIN Yrom, COOTBETCTBYIOLWMI TpeboBaHuio Tabnuupl 2 HacTosLWero npeacTtaHaapTa
MpumeyaHue — Bce 3gaHne OOMKHO HAXOAMTBLCS BHYTPU 3aLLMLLEHHOIO NPOCTPAHCTBA.
PucyHok E.16b — lNpoekunsa Ha BepTUKaNbHY NNOCKOCTb, HAa KOTOPOM UMeeTCs MPOBOAHUK

PucyHok E.16, nuct 2

Ecnv noBepxHOCTb, HA KOTOPOW yCTaHOBMEHa CUCTEMAa MOMNHUENPUEMHMKA, ABMASETCA HAKMOHHOW, TO
OCb KOHYCa, 0bpasylollero 3alnTHYI0 30HY, HeobsasaTenbHO OOMKHA BbiTb CTEPXKHEM MOMHUENPUEMHMKA,
HO ee yCTaHaBnvBaloT NepPneHAMKYNAPHO K MOBEPXHOCTU, HA KOTOPOW HaxXoOUTCHA CTEepXXeHb MOSTHUENpUeM-
HUKa C BEPLUMHOW KOHYCa, PaBHOW BEPLUMHE CTEPXKHSA MOSTHUENPUEMHMKA (CM. pUCYHOK E.17).

PucyHok E.17a — 3awumiieHHOe NpOCTPaHCTBO MayTbl HA HAKIOHHOW NOBEPXHOCTH
Npu NPOEeKTMPOBAaHMN C UCNOSIb30BaHMEM MeToAa KaTswencs cdepsbl (h: > r)

PucyHok E.17, nucT 1 — 3awuiieHHoe NPOCTPAHCTBO CTEPKHS UM MauYTbl MOJTHUENPUEMHMUKA
Ha HaKNIOHHOW NOBEPXHOCTU
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PucyHok E.17b — 3awuweHHoe NPOCTPAHCTBO CTEPXKHSA MOJTHMENpPUEeMHUKa Ha HaKNOHHOW NOBEPXHOCTU
Npu NPOeKTUPOBaHUM C UCTIONIb30BaHMEM MeToAa 3alUTHOro yrna

1 — 3aWyLLEHHOE NPOCTPAHCTBO; 2 — UCXOAHAs MAOCKOCTb; 3 — CTePXXEHb MOMTHUENPUEMHMKE;

4 — mayuTa; r — paguyc kaTsuencs cdepbl B COOTBETCTBUM C Tabnmuen 2 HacTosILLEro NpeacTaHaapTa;
h, h'— 3Ha4yeHWs1 BbICOTbI MOSTHUENPUEMHMKA B COOTBETCTBMM C Tabnuuen 2 HacTosILWEero npeAcraHaapTa;
ht — dusmyeckas BbiICOTa MayTbl HaZ UCXOAQHOW MIIOCKOCTbIO; o — 3aLUUTHBIN Yo,

B, C, B', C' — Touku kacaHus katswencs cdepsl; C, C', D, D' — npegen 3awuLLeHHOro yyacTka

MpumeyaHne — BbicoTbl h, h' AOMKHbI ObITb MeHblUe hi. [1Ba 3HaveHus h, Hanpumep h u h', NpUMEHsIOTCA Ha
HaKJTOHHOW UCXOAHOWN MOBEPXHOCTU.

PucyHok E.17, nucrt 2

E.5.2.2.2 MeTop KaTswenca ccepbl

MeTopq kaTawencs cdepbl MCNONb3YHT ANA onpeaeneHns 3awueHHOro NPpocTpaHCcTBa Yyacten 1 30H
30aHus, Korga daHHble Tabnuvupbl 2 HacTosLWero npegcraHaapTa UCKIoYarT NCMoNb30BaHME MeToda 3alnT-
HOro yrna.

[Mpy NpuMeHeHMM JaHHOro MeToda pacrofnoXeHne CUCTEMbl MOMHUENPUEMHUKA ABMSIETCS TakUM Xe,
€CN1 HMKaKas ToYka 3alLMLLEHHOro NPOCTPaHCTBA HE KOHTaKTUpyeT co cdepow pagnycoMm r, KaTawencs no
3eMrie, BOKPYr 1 NO BEPXHEW 4acTu 34aHMs BO BCEX BO3MOXHbIX HamnpasrneHusax. [losTomy cdepa JormkHa
KacaTbCsl TONbKO 3eMnu U (UNK) CUCTEMbI MOSTHUENPUEMHUKA.

Paguyc r katswencsa cdepbl 3aBncuT ot knacca CM3 (cm. Tabnuuy 2 HacTosLero npeacranHgapTta).

Ha pucyHkax E.18 1 E.19 nokasaHO npvMeHeHne MeToa KaTdwencs cepbl Ana pasfnyHbIX 34aHUN.
Cdpepa paguycom r kaTUTCa BOKPYr BCEro 3gaHus 1 Hag HUM 0 Tex nop, Nnoka OHa conpukacaeTcs ¢ nrnoc-
KOCTbIO 3eMMM UMW KaKNMM-NMBO MOCTOSIHHBIM COOPYXXEHUEM unn ob6beKkToOM, COMpUKacaloLmMMCs C MIIOCKO-
CTbIO 3eMMu1, KoTopas cnocobHa AerCcTBOBaTb B KaYeCTBE NPOBOAHMKA MOMHUKN. TOYKa yaapa MOXEeT BO3HU-
KaTb TaMm, rge katdwascsa cpepa kacaetcsa 34aHust, U B Takmx TOYKaXx, KOTOpble AOMKHbI OblTh 3alUMLLEHbI
NPOBOAHUKOM MOJSTHMENPUEMHUKA.
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r — paguyc KaTswencst cdepbl B COOTBETCTBUM C Tabnuuen 2

MpumeyaHue — MNposogHkn CM3 mMonHMenpuemHrika yCTaHOBMEHbI Ha BCEX TOYKaX U CerMeHTax, KOTOpble KOHTaK-
TUPYIOT C KaTsLelncsa ceport, paguyc KOTOPOW COOTBETCTBYET BbIOpaHHOMY YPOBHIO 3aLMThI, KpOMe Gonee HU3KoN
YacTu 34aHusi, B COOTBETCTBMM € 5.2.3 HacTosLwero npeacraHgapTra.

PucyHok E.18a — [MpoeKT MonHMenpMeMHMKa CUCTEMbI MONHME3alUTbI B COOTBETCTBUMN
C MeTOAOM KaTsleuncs cdepbl

[
s
LETTI

1 — NPOBOOHWNK MOMTHUENPUEMHNKA; 2 — CTEPXKEHb MOJTHUENPUEMHNKA; 3 — pa3mep CeTKU; 4 — TOKOOTBOS;
5 — cuctema 3a3eMreHust C KONbLEBBIM NPOBOAHUKOM; h — BbICOTa MOSTHUENPUEMHMKE HAZ YPOBHEM 3EMIIN;
a — 3almnTHBI yron

PucyHok E.18b — O6bI4HOEe pacnonoxeHue 3rnieMeHTOB MONTHMENPUEMHMUKa

PucyHok E.18 — lpoekT MonHMenpuemMHMKa cMCTEMbI MOJTHUE3ALWUTbI C UCNONb30BaHUEM MeToAa
KaTswencs cchepbl, MeTOoAa 3aWMTHONO Yria, MeToAa CeTKU U OObIYHbIM
pacnonoxeHueM 35ieMEHTOB MOJTHUENPUEeMHUKA
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1 — 3aLUTPUXOBAHHbIE Y4aCTKN NOABEPraoTCs YNaBnMBaH1IO MOSTHUM U TPEBYIOT 3aLLMTLI B COOTBETCTBUM
¢ Tabnuueit 2 HacTosLLEero NpeAacTaHaapTa; 2 — MadTa Ha 3gaHum,
r — paguyc kaTsallenca cepbl B COOTBETCTBMU C Tabnuuein 2 HacTosLLero npeactaHaapTa

MpumeyaHne — TpebyeTca 3awimTa OT TOPLEBbLIX YAAPOB B COOTBETCTBUM € 5.2.3 HacTosiLero npeactaHaapTa n A.2.

PucyHok E.19 — MpoeKT ceTM NPOBOAHMKOB MOJIHUENPUEMHUKA CUCTEMbI MOJTHUE3ALUTI
Ha 34aHUU CITOXHON KOHdUrypauum

Ecnu ncnonbayetca meTog KaTsiwencs cdepbl, TO 34aHNe OOMMKHO pacCcMaTpuBaTbCsl CO BCEX CTOPOH,
Onst Toro 4Ytobbl y6egnTbcs B TOM, YTO HU OOHA M3 ero YacTel He HaxoOuTCH B HE3aLULLIEHHOW 30HE, T. €.
He LOMKHO ObITb TOYEK, HE BbISIBNSIEMbIX HA BUAax cnepenm, cOoKy 1 CBepxy.

3almieHHoe npocTpaHcTBo, 0bpasyemoe nposBoaHukom CM3, siBnsieTcs NpoCTpaHCTBOM, B KOTOPOE He
NPOHUKaET KaTsiasics cdepa, Korga oHa KOHTaKTMpYeT C MPOBOAHUKOM, U MPUMEHSIETCS K 30aHNIO0.

Ha pucyHke E.18 nokasaHa 3aliuTa, obecnevnBaemas cuctemon monHuenpmemHuka CM3, B cooTseT-
CTBMM C METOAOM CETKW, METOAOM KaTALWencs cdepbl U METOO4OM 3aLLUMTHOrO yria ¢ 06bI4HBIM pacnosioxe-
HMEM 31EMEHTOB MOJTHUENPUEMHMKA.

B cnyyae wncnonb3oBaHMsA ABYX MNapanmefibHbIX FOPU3OHTarnbHbIX MPOBOAHMKOB MOJTHUENPUEMHMKA
CMS3, pasmMelleHHbIX Hag ropu3oHTarlbHOM MCXOOHOW MITOCKOCTbIO, MOKa3aHHOW Ha pucyHke E.20, rmybuHy
NPOHUKHOBEHUSI P KaTsALeNcs cepbl HUXKE YPOBHS NPOBOAHWMKOB B MPOCTPAHCTBE MeXAy NPOBOAHMKaAMMU
MOXHO paccuuTaTtb no dopmyrne

p=r-[r—(d/2)?]"2. (E.4)

MybvHa NPOHWMKHOBEHMS P OOMKHa ObiTb MeHblUe, YeM h; MUHYC BbiCOTa 3alluLiaeMblX OOBbEKTOB
(c™m. pucyHok E.20).
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e Lt

1 — ropusoHTanbHble TPOChI; 2 — UCXOAHAs NNOCKOCTb; 3 — MPOCTPAHCTBO, 3alUULLEHHOE ABYMS
napannenbHbIMU FOPU30OHTaNbHLIMU TPOCAMM UM CTEPXKHAMU MOSTHUENPUEMHUKA;
ht — pnsnyeckas BbICOTa CTEPXKHEN MOMHMENPUEMHUKA HA[ UCXOAHON NNOCKOCTHIO;
p — rybrHa NPOHUKHOBEHMS KaTsLencsi cpepbl; h — BbICOTa MONHUENPUEMHMKA B COOTBETCTBUN
¢ Tabnuuen 2 HacTosiLero NpeacTanaapTa; r— paguyc kaTsulencs cdepsl; d — paccTosiHue,
pasfensioLlee ABa napannenbHbIX FOPU3OHTaNbHbIX TPOCa UK ABa CTEPXHA MOMHMENPUEMHMKA

MpumeyaHue — MMyBuHa NPOHWKHOBEHWS I KaTsLwencs cdepbl AoMKHa ObiTb MeHbLUe hy MUHYC HauGorbluasi BbiCoTa
3almMLaeMbIX OGBEKTOB, AN TOro YTOObI 3aLUTUTE OGBEKTLI B MPOCTPAHCTBE MEXAY BbIBOAAMM.

PucyHok E.20 - lNpocTpaHCcTBO, 3aliMiLLieHHOe ABYMSA napannenbHbIMA FOPU3oHTaNnbHbIMU
Tpocamu unu ABYMS CTePXHAMU MOSTHUenpuemMHuka (r > hy)

Mpumep, npeactaeneHHbln Ha pucyHke E.20, Takwke MOXHO MPUMEHATb U ANA TpexX WNn 4YeTbipex
CTEpPXXHEN MOMHUEeNpUemMHMKa, HanpMMep YeTbipex BepTUKalbHbIX CTEPXHEN, pasMeLlaeMbiX B yriax Ksag-
paTta ¢ O4HOW 1 TOW Xe NpumeHsiemon BbicoTon h. B gaHHOM cnyyae d Ha pucyHke E.20 cooTBeTcTBYET Ana-
roHansm ksagpata, obpasyemMoro 4eTblpbMs CTEPXKHAMMU.

MpumeyaHne — C cepeamHbl 30-X rofoB U3BECTHO, YTO paauyc KaTallencs cdepbl COOTHOCUTCS C NKOBBLIM 3Ha4Ye-
HUEM ToKa B MOMHWM, yaapsiowweit B aaanue: r= 10°%, roe I onpenensietcs kak KA.

ToukK, B KOTOpbIE YOAPUT MOSHUS, MOXHO OnpedenuTb No MeTody KaTsalleics cdepbl. Mcnonbsys meton
KaTsaLweics cepbl, MOXHO Takke MAEHTUPULMPOBATL BEPOSITHOCTE BOSHMKHOBEHWS yAapa B KaXaylo TOUKY
34aHusl.
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Ha pucyHke E.21 nokasaHo 3gaHue, Haf KOTOPbIM NepemellaeTcs Katdawascsa cgepa. MNyHKTMpHas nuHua
0003Ha4aeT NyTb LieHTparnbHOM YacTu (LeHTpa) KaTsLwencs cdepbl. ATO ABMNSETCS Takke reoMeTpUyecKnm
pPacnonoXXeHNEM BEPXYLUKM HUCXoAdAWero nuaepa (BEpXHsil TOYKa), M3 KOTOPOro MPOUCXOOUT KOHEYHbI
paspsa. Paspsg Bcex ygapoB MOJIHUKM, BEPXHSAS 4acTb KOTOPbIX HAXoAUTCS Ha MyTWM LEHTpanbHOM 4actu
KaTsiLencsa ccpepbl, NponsonaeT B Bnvkanwen Todke 3aaHus. Bokpyr KpaeB KpbIK NPOXoauT NyTb B BUAE
YeTbIPEXCTOPOHHEN TPAEKTOPUN C 3aKpPYrfeHHbIMU YyriamMmu C BO3MOXHbIMU MONOXEHUAMU BEPXHEN YacTu
HUCXOASALLEro 3apsiia, KOTOpbI paspsauTcs Yy Kpas 3aaHus. OTO MOKasbiBaeT, YTO 3HauuTenbHas YacTb
yaapoB NPOUCXOANT Y Kpasl KPbILLW, HECKOJTbKO M3 HUX NMPUXOAUTCSA Ha CTEHbI M MOBEPXHOCTb KPbILLIW.

r— paguyc kaTtsLencst ccepbl B COOTBETCTBUM C Tabnuuer 2 HacTosLero npeactaHgapTa

PucyHok E.21a — Bup c6oky

r— paguyc kaTswencs cchepbl B COOTBETCTBUM C Tabnmuen 2 HacTosLWwero npeactaHgapta

PucyHok E.21b — Bug cBepxy

PucyHok E.21 — Touku 3aaHus, B KOTopble yaapsAeT MONMHUA
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UT06bI cnporHosmpoBaTh 0OLLYH0 BEPOSITHOCTL yAapa MOSHWMM B CTEHY, CrefyeT paccMmatpuBaTb BUS
cBepxy (cM. pucyHok E.21b).
E.5.2.2.3 MeTop ceTku
Ons 3awmTbl POBHbIX MOBEPXHOCTEN MCMONb3YKT CETKY AN 3auTbl BCEW NOBEPXHOCTU, ECINU BbIMOS-
HeHbI criegyloLme YCrnoBusi:
a) KaK YNoMSIHYTO B MPUIOXEHMN A, NPOBOAHWUKM CETKM NPOXOAAT Mo:
— Kpato KpbILUW;
— BbICTYNam;
— KOHbKY KPbILLIW, €CIN HAaKITOH Kpbilwy npesbiwaeT 1/10;
— DOKOBbIM MOBEPXHOCTAM 34aHusA Bbiwe 60 M Ha ypoBHe, npesbiwatowem 80 % BbICOTbI 34aHUS;
b) pasmepbl a4elikn ceTkn He Bonblue NnpyBedeHHbIX B Tabnuue 2 HacTosLWero npeacrtaHaapTa;
C) ceTka JoImkHA ObiTb BbIMONIHEHA TakMM 006pa3oM, YToObl TOK MOSHMU UMEN BCErda no KpamHen mepe
[0Ba pasnuyHbIX MyTU K 3a3eMIMTENIO N HUKaKMe MeTanmnyeckme 4actu He BbICTynanu 3a BHELLHNE KOHTYpbI
CETKMN.

MpumeyaHue — Bonbluee KONMYECTBO TOKOOTBOLOB NMPUBOAWT K YMEHbLUEHNIO 6E30MacHOro paccTosiHUS U SMeKTpo-
MarHuTHOro nons B npegenax 3faHus (cM. 5.3 HacTosiLero npeAcTaHaapTa);

d) NPOBOOHUKM CETKM OOIPKHbBI ObITh MPOSIOXKEHbI (MO BO3MOXHOCTU) KpaT4anMMy NPpsiMbIMU Ny TSIMMU.

Mpumepbl HensonupoBaHHbix CM3 ¢ ncnonb3oBaHnem mMetToaa CeTKU nokasaHbl Ha pucyHke E.22a ans
3[aHUN C NMOCKOM KpbILLen U Ha pucyHke E.22b ang 3gaHum co ckaTHowm Kpbiwen. Ha pucyHke E.22¢ nokasaH
npumep CM3 Ha nNpoMmbILLNIeHHOM 34aHuK1, a Ha pucyHke E.22 nokasaH npumep CM3 co ckpbITbiMM NPOBOA-
HUKaMW.

\

PucyHok E.22a — MonHuenprMeMHUK CUCTEMbI MOSTHUE3ALUTbI HA 34aHMU C NITOCKOW Kpbiwwen

PucyHok E.22, nuct 1 — lNpumep MonHMenpueMH1MKa HeM30NMPOBaAHHON CUCTEMbl MOJTHME3aLUThI,
Cco34aHHOM MO MeToAy CeTKU
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W — pa3Mep SYENKN CETKM

I'Ipmmeanme - Pasmep SAYENKN CEeTKN JOMMKEH COOTBETCTBOBATbL Tabnuue 2 HacTosILLEero npencraHgapTa.

PucyHok E.22b — MonHuenpueMHUK CUCTEMbI MOJSTHME3aLWUTbLI Ha 34aHUU CO CKaTHOM Kpbiwwen

IEG 2144/05

A — KOHTPOIbHbIN CTbIK

MpvmeyaHue — Bce pa3amepbl AOMKHBI COOTBETCTBOBaTb BbIGPAHHOMY YPOBHIO 3aLLMThI, YKazaHHOMY B Tabnuuax 1
1 2 HacTosiLiero npeactaHaapTa.

PucyHok E.22¢ — Mpumep cucteMbl MONHUE3alWUTbI Ha 34aHUM C OAHOCKATHOM KpbIllen

PucyHok E.22, nucr 2
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CeyqeHIie A

— —  — CKPbITbIiA MPOBOAHUK;

— BEpPTUKanbHbIA MOMHUENPUEMHIUK (OroneHHbIN BepTUKarbHbIN CTEPXEHb), PACrONOXEHHbIN HA OAUMHAKOBOM
® paccTosiHUM Opyr OT Apyra, COOTBETCTBYIOLMIA MeTody 3alUMTHOrO yrna unuv mMetopy katsauwiencs cdepbl
(cm. Tabnuuy 2 HacTosiLero npeacTaHaapTa);
DC - BepTvKanbHbIV 3a3eMIIAOLWNIA ANEKTPOA

PucyHok E.22d — MonHuenpueMHUK U CKpbITbie NPOBOAHMKU AN 30aHUN BbICOTOMN
MeHee 20 M CO CKaTHbIMU KpblllaMu

PucyHok E.22, nuct 3
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E.5.2.3 MonHMenpueMHuKN OT yAApPOB MOJIHMU B 60OKOBbI€ NOBEPXHOCTU BbICOKUX 3A4aHUMN

B 3pgaHusax BbicoTor Bbiwe 120 M camble BepxHue 20 % GOKOBbIX MOBEPXHOCTEN AOJMKHbI ObITb OCHa-
LLIEHbl CUCTEMAMUN MOJTHUENPUEMHUKA.

Mpumeyanme — Ecnn Ha BHELLHEN CTEHe BEPXHEN YacTu 34aHMs UMEETCs1 YyBCTBUTENBbHOE 0bopyaoBaHve (Hanpumep,

3MeKTpoHHOe obopyaoBaHWe), TO ero cnegyeT 3aluwaTtb, NPeANpPUHUMAas cneumnanbHble Mepbl MONHME3aLUThI,

Hanp1MMep UCMNosb30BaHNE rOPU30OHTarbHbIX YKpaLleHu (dhunanos), ceTyaTbiX MPOBOAHMKOB UM 060pYyA0BaHNS.

E.5.2.4 KoHcTpyKums

E.5.2.4.1 O6wasn nHdopmaums

MakcumaneHas gonyctumasi TemnepaTtypa NpoBOAHMKA HEe LOIPKHA NpPeBbIAThbCs, €Cnv nonepeyHoe
cedyeHue NPoOBOAHUKA COOTBETCTBYET 3Ha4YeHusAM Tabnuvubl 6 HacTosLero npeacraHgapTa.

Kpblwa unu cteHa 13 roprovmx MatepvanoB AofkHa ObITb 3aliyieHa OT ONacHOro BO34EWCTBUS TOKa
MOJHMMW, HarpeBatoLlero nposogHukn CM3 nocpeacTBOM MCMOMb30BaHMSA OAHON UM HECKOMBbKNX Mep:

— CHWKEHWs1 TemnepaTypbl NPOBOAHMKOB 3a CYET YBENMYEHUS pa3Mepa NornepeyHoro Ce4YeHus;

— YyBEINMYEHUs PacCTOsHMUS Mexay NPOBOOHWKAMU U MOKPbITUEM KpbIWwK (CM. Takke 5.2.4 HacTosLlero
npeactaHgapTa);

— BCTaBKM TEMJ03aLLUUTHOTO Crosi Mexay NpOBOAHMKAMM U TOPOYUM MaTepuanom.

I'Ipvlmeanme - MCCﬂe,ﬂOBaHMG nokKasano, 4YTo CTePXHUN MONHMeNnpueMHuka AOMKHbl UMETb Tynble KOHLbI.

E.5.2.4.2 HensonnpoBaHHbIA MOJTHUENPUEMHUK

[nsa obecneveHns COOTBETCTBEHHOrO pacnpeaeneHnsi Toka no TOKOOTBOAAM Ha YPOBHE KpbILLW NPOBOA-
HUKM MOMHUENPUEMHUKA N TOKOOTBOAbI JOMMKHbI COEAMHATECS Mexay cobor ¢ MOMOLLbI0 MPOBOAHUKOB.

[MpOBOAHMKM Ha KpbIWax M COEAVMHEHUS CTEPXKHEW MOJSTHUENPUEMHMKA MOXHO MPUKPENnnaTb K Kpbille,
ncnonb3ys nnbo npoBogdmne, nNMbo HenpoBoadALLME NPOKNAAKN U KpenexHble cpeacTaa. [1pOBOAHUKN MOXHO
Takke pasmelyatb Ha NOBEPXHOCTU CTEHbI, ECIM OHa U3rOTOBMEHA N3 HEMPOBOASALLLEro maTepuana.

PekomeHayemble LEHTPbI KPENeHNst 3TMX NPOBOAHMKOB yKa3aHbl B Tabnvue E.1.

Ta6nuua E.1 — NpepnaraemMbie TOYKM KpenneHus

Toukn KpenneHuna ninockKnx n Toykn KpenneHua KpyribixX
PacnonoxeHne

MHOIOXWIbHbIX NPOBOAHNKOB M CNNOWHbIX MPOBOAHUKOB
"Opur3oHTanbHbIE MPOBOAHUKM HA FOPU3OHTaNbHbIX
NOBEPXHOCTAX 500 1 000
"opu3oHTanbHblE MPOBOAHUKN Ha BEPTUKAbHbIX
NOBEPXHOCTAX 500 1 000
BepTukanbHble NpoBOogHMKM Ha BbicoTe A0 20 M
OT YPOBHS 3eMJI1 1000 1000
BepTukanbHble NpoBOAHMKN Ha BbicoTe 20 M OT
YPOBHS 3eMnu (v Bblwe) 500 1000

Mpumevanne 1 — Hactoswas tabnuua He NPUMEHSETCA K BCTPOEHHBbIM KOHCTPYKTUBHBIM AeTansm, KOoTopble MOryT
noTpeboBaTb cneLmanbHOro pacCMOTPEHMS.

Mpumeyarme 2 — Heo6xoaMMo NPOBOAUTL OLIEHKY OKpY>KatoLLMX YCNOBUIA (T. €. NpeanonaraeMoi BETPOBOW Harpysku)
1 onpeaensiTe TOYKM KpenneHns, OTNYHbIE OT PEKOMEHOYEMbIX.

B ManoaTaxHbIXx JoMaXx (OQHOSTaXHbIX) U aHANOIMYHbIX CTPOEHUSAX C KOHBKOM Ha Kpbille MPOBOLHMWKM
cnegyeT ycTaHaBnvBaTbh Ha KOHbke. Ecnmn coopyXeHune MOMHOCTbLH HaxXOAWUTCS B 30HE, 3aluTy KOTOpPOW
obecneunBaeT NPOBOAHUK HA KOHbKE KPbILMW, TO MO KpasM (PPOHTOHA B MPOTMBOMOJIOXKHbBIX yriax 34aHus
OOIMKHbI MPOXOAUTL MO KpanHen Mepe ABa TOKOOTBOAA.

anMeHaHMe — PaccrosiHne Mexagy AByMA TOKOOTBOAAMU, USMEePEeHHOE Mo nepuMmeTpy 3aaHnda, He OOJKHO NnpeBbl-

WwaTb paCcCToAHUA, YKa3aHHOIo B Ta6J‘IVILI,e 4 HacToAwero npeacraHgapra.

BogocTouHble TpyObl, MMEIOLWMECS Ha Kpak KpbIWW, MOTYT UCMONb30BaThbCA B KA4eCTBE €CTECTBEHHbIX
NMPOBOAHMKOB MpKW YCMOBWUW, YTO OHW OTBeYaloT TpeboBaHuam 5.2.5 HacToswero npegcraHgapTa.

Ha pucyHkax E.23a, E.23b n E.23c nokasaHbl npyMepbl pacnonoXXeHus NpOBOAHNKOB Ha KpbiLlle U TOKO-
OTBOZAOB Ha 34aHUN CO CKaTHOW KpblLLeMn.
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PucyHok E.23a — YcTaHOBKa npoBOAHMKa MOfHUe- PucyHok E.23b — YcTaHOBKa cTepXXHEeBOro MornHue-
npvMeMHMKa Ha Kparo CKaTHOM npveMHuKa Ansa 3awmTbl AbIMO-
KPbILIM M TOKOOTBOAA KPbILIK xoAa no MeToAy 3alMTHOrO yrna
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PucyHok E.23c — YcTaHOBKa TokooTBOAA, coeau- PucyHok E.23d — YctaHOBKa KOHTPOJIbHOIO CThika B
HEHHOro ¢ BOAOCTOYHOW TpyGoun TOKOOTBOAE M COeAiuHEeHne C BOAO-

OTBOAHOM TpyGon
Mpumepbl pasmepos:

a-1; g—1wm;

b - 0,15 m (He oba3aTensHo); h-0,05wm;
c—1wm; i—0,3wm;
d — KaK MOXXHO Brivxe K kpato; j—15wm;
e—0,2wm; k—05m
f—0,3m;

o — 3aLUMTHLIN Yron B COOTBETCTBUM C TabnuLen 2 HacTosLero npeacraHaapTa.

PucyHok E.23 — HekoTopble geTanbHble NPpUMeEpPbl CUCTEMbl MONTHME3aLWMUTbI
Ha 34aHMUAX CO CKaTHbIMU YepenUYHbIMU KpblllaMu
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B cooTBeTcTBUM C¢ Tabnuuen 4 HacTosLEro NnpeactaHaapTa B 34aHUsX ¢ yanMHEHHbIM npodunem ycTta-
HaBMMBalOT AOMOMHUTENbHbIE NPOBOAHUKN, COEAUHEHHbIE C NMPOBOAHUKAMU MOSTHUENPUEMHMKA, pacrnono-
)KEHHbIMW Ha KOHbKE KPbILUW.

Ha 3gaHusx, Kpbilla KOTOpbIX MMeeT O0Mblune HaBecChl, MPOBOAHMK KOHbKa KpbILIKW AOIMKEH 4OX0AUTb OO
KOHUa KOHbKa. Ha kpato (ppOHTOHA KpbILLM NPOBOOHMK AOIMKEH pa3MeLlaTbCs OT MPOBOAHMKA KOHbKA KpbILWK
00 TOKOOTBOAA.

Vcxoas v3 mpakTuky, NPOBOOHMKM MOMHWENPUEMHMKE, COeQNHUTENbHbIE NMPOBOAHUKA U TOKOOTBOAbI YCTa-
HaBMMBaIOT MO MPSIMOW NNMHUW. Ha HENpoBOASALLMX KpbILLAaxX NPOBOOHMK MOXHO pa3meLllaTtb nog yYepenvuen, HO
npeanoyTUTEnbHee Hag Hen. MNMpu pasmeLleHun NPOBOAHMKOB MOA YepenuLen KpbILM CyLLeCTBYeT MeHbLUINIA
pUCK KOPPO3uK, HO HEOBXOOUMO (TaM, rae UCNOoNb3YTCA COOTBETCTBYIOLNE METOAbI KpenneHus) yctaHas-
nMBaTb WX BOOMb Kpasd yepenuubl (Hanpumep, ¢ BHELUHEN CTOPOHbI), CHUXas TEM CaMbiM PUCK MOBPEXAEHUSA
YepenuLbl, eCnun B NPOBOAHMK HanNpsiMyto NpovM3onaeT yaap MOmHuKW. YCTaHOBKa MPOBOAHUKA Ha vepenuvLen
TakkKe ynpoLlaeT nposeaeHue nposepku. [IpOBOAHUKM, pa3MeLLeHHbIe Mo Yepenuuen, xenaTenbHo ocHallaTb
KOPOTKUMMW BEPTUKAIbHbIMW onanamm, KOTopble BbICTYNAlT Hag YPOBHEM KpbILM M Ha paccTosiHim 6onee 10 m
apyr ot gpyra. MOXHO Takke UCMomnb3oBaTh BbICTyMNAOLLME MeTannmieckme nnactuHbl (M. pucyHok E.20d) npu
YCINOBUU, YTO OHU HaxXOAATCS Ha paccTosiHUM 5 M Apyr oT Apyra.

Ha 3gaHusax ¢ nnocknmuy KpblllaMy NPOBOAHMKW, PaCcroNOXeHHbIE MO NepuMeTpy, cregyeT ycTaHaBnu-
BaTb KakK MOXHO OnvKe K BHELUHUM KpasiM KpbILLW.

Ecnu noBepxHOCTb KpbiLlW MpEBbIWAET pa3Mep CeTKU, yka3aHHbIA B Tabnuvue 2 HacToswero npeacraH-
Japta, To Heob6Xx0AMMO MCMNOMBb30BaTh JOMNONHUTENbHbIE MPOBOAHUKM MONHUENPUEMHMKA.

Ha pucyHkax E.23a, E.23b n E.23c nokasaHbl npuMepbl KOHCTPYKLMOHHBLIX 3NEMEHTOB KpenexXHbIX
CpeacTB NPOBOAHMKOB MOJSTHUENPUEMHMKA, pa3MeLlaeMbIX Ha 30aHUN CO cKaTHOWM Kpblwen. Ha pucyHke E.24
NoKasaH NpuMMep KOHCTPYKLMOHHbIX 3NIEMEHTOB KpeneXXHbIX CpeacTB A NNOCKOW KPbILLW.
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a—500 -1 000 mm (cm. Tabrmuy F.1); 1 — orpaxaeHue Kpblwm; 2 — rbKMin NPOBOAHUK; 3 — COEANHEHWS;
4 — T-obpasHble coeanHeHns; 5 — KpenneHne NPoBOAHNKA MOMHNENPUEMHNKA; 6 — cMCTeMa MOSTHME3aLLUTHI,
NpoxoAsLlas Yepes BOAOHENPOHULIAEMbIVi MPOXOAHON n3onsaTtop; 7 — ctanbHas 6anka; 8 — coeguHeHne

I'Ipmmeanme — MeTannuyeckoe NOKPbITUE Ha orpaxaeHun Kpbiln ncnonb3dyeTcd B KavyectBe NpoBOAHUKA MOJTHUE-
npneMHuKa n coegnHaeTca co cTanbHol Gankoun, VICHOJ'II:SyeMOIZ B Ka4ecTBe ecTeCcTBEHHOro Tokootsoga CM3.

PucyHok E.24 — KoHCTpyKUUs CUCTEMbI MOJTHME3aLWMUThI, UCNOMb3yloLwas
€CTeCTBEeHHble KOMMNOHEHTbI Ha Kpbille 3a4aHuA

Ha pucyHke E.25 nokasaHo pacnonoxeHue BHelwHen CM3 Ha 34aHuMmM ¢ NNOCKOKW KpbILLen, BbINONHEHHOW
13 N30MSALMOHHOrO MaTepuana, Hanpumep aepesa unu kupnuda. KoHCTPYKTUBHbIE AeTanu KpbIlW HaxoaaTcs
B Mpegenax 3awmiiaeMoro npocTpaHcTBa. Ha BbICOKMX 30aHMAX KOMbLO, COEOUHEHHOE CO BCEMU TOKOOTBO-
Jamu, yctaHaBnvBaeTcs Ha dpacage. PaccTtosHus mexgy 9TMMM KOMbLUEBbIMW MPOBOOHUKAMU YKa3aHbl B
Tabnuue 4 HacTosiwero npeactaHgapTa. KonbLeBble MPOBOAHUKM, pas3MeLlaeMble HbKe YPOBHSI paguyca
KaTsLwwencs cgepbl, MCNONb3YIOT B KAYECTBE NPOBOAHMKOB BblpaBHUBAHWS NOTEHUMana.
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1 — cTepXXeHb MOMTHUENPUEMHUKA; 2 — FOPU3OHTarbHbIN NPOBOAHUK MOMTHUENPUEMHUKA; 3 — TOKOOTBOA;
4 — T-obpasHoe coefunHeHue; 5 — nepekpecTHoe coeanHeHne; 6 — KOHTPOSbHBIN CTbIK;
7 — B-obpasHoe pacnonoxeHue 3a3eMeHns, KonbLEeBOW 3a3eMNSAOLWUIA SNEKTPOL;
8 — KonbLEBON NPOBOAHUK BbipaBHMBaHWA NoTeHUmana; 9 — nnockas Kpbilwa ¢ KOHCTPYKTUBHBIMW AeTansmu;
10 — BbIBOA ANt COeAUHEHMS LUWHBI BblpaBHMBAHMSA NOTeHUmana BHyTpeHHen CMS3;
11 — A-obpa3Hoe pacnonoXeHne 3a3emneHus

MpumMeyaHune — MprUMeHAeTCs KombLO BbipaBHMBAHUA NoTeHUMana. PaccTosHne mMexay TOKOOTBOAAMU COOTBETCT-
ByeT Tabnuue 4 HacTosALero npeacTaHaapTa.

PucyHok E.25 — PacnonoxeHue BHELWHEN CUCTEMbI MOJTHUE3aLUTbI Ha 3A4aHUN,
BbIMOJIHEHHON U3 U3ONUPYIOLLEro MaTepuana, Hanpumep aepesa
M KMpnuya, BbicoTon Ao 60 M, C NNOCKOM KpbILWEN U C KOHCTPYKTUBHbIMU
AeTansiMu Ha Kpbllle

MpoBogHukn CM3 1 cTepXHM JOIMKHBI OblTb NPOYHO 3aKpenseHbl Tak, YTOObl OHU MOINY BblAEPXMBaATb
Harpysky npv BO3OENCTBUM BETPA WM MoroApl, a TakkKe Harpysky, CBsA3aHHyl0 ¢ paboToM, NPOBOAMMON Ha
NMOBEPXHOCTM KPbILLMN.

MeTannunyeckoe NoKpbITUE, UCMOMbL3YEMOE AJI MEXaHNYECKON 3aLLMUTbl BHELUHUX CTEH, MOXHO UCMOJIb-
30BaTb B Ka4eCTBE €CTECTBEHHOro KOMMOHEHTA MOJSIHMENPUEMHMKA B COOTBETCTBMM C 5.2.5 HacToswero
npeacTaHgapTa npu OTCYTCTBUM pUCKa BO3ropaHus B pesyrnbTaTe BO34eNCTBUS pacnnaBfeHHOro metanna.
[optoyecTb 3aBMCUT OT TMNa MaTepumana noj Metannuyeckon obmskon. Cybnoapaaqvk AOMKEH 3HaTb O
roproyYecTy UCnonbL3yemMoro Matepuana.
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M3onauus, pacnonoxeHHas Ha MeTannnyeckmx Kpbilwax, a Takke Ha Opyrux Tunax Kpbiwu, MOXeT npobu-
BaTbCsl YOApPOM MOMHMK. B 3TOM criydae MoXeT nonagaTe BoAa M NPOHMKaTb CKBO3b KpbILLY B MECTE, AarekoMm
OT TOYKM nopaxeHus. YTobbl aToro nsbexaTtb, cregyeT ycTaHaBNMBaTb CUCTEMY MOSTHUENPUEMHNKA.

Nerkme GalleHKW, ObIMOBbIE U BEHTUMSLMOHHbIE 3aCIOHKN ODObIYHO AOIMKHbI OblTh 3aKpbIThl. [poekTu-
poBaHMe 3aluTbl TaKMX 3aCrOHOK HeobxoamMmo obcyxaaTb C MokynaTenem/BnagenbuemM 34aHus, 4Tobbl
pewwnTb, Kakoro Tuna 3awimTy npegycmatpvBaTth A9 3aCMNOHOK: B OTKPbITOM, 3aKPbITOM MOMOXEHUsIX nmbo
BO BCEX MPOMEXYTOYHbIX MOSTOXEHMUSX.

KpoBnto 13 NpoBoAsLLMX NUCTOB, KOTOPblE HE COOTBETCTBYHOT TpeboBaHusaM 5.2.5 HacToswero npea-
CcTaHAapTa, MOXHO UCMOMb30BaTh B KaYeCTBE MOSTHUEMPUEMHMKA TaMm, rae B TOUKE yaapa MOSTHUM MOXET
NpoucxoauTb nnaenexHve. Ecnu aTo Henpuemnemo, TO TOKOMPOBOASLLEE MOKPbITUE KPbIWW LOIMKHO ObITh
3aLLUMLLEHO CUCTEMOW MOMHMENPUEMHMKA JOCTAaTOMHON BbICOTHI (CM. pucyHkn E.20 n E.26).

i | i i |

r — paguyc kaTsallenca cdepbl, cM.Tabnuuy 2 HacTosLero npeAcTaHgapTa; a — NPOBOAHVKM MOMHUENpUeMHUKa

MpumeyaHve — Katawasca cgepa He OOMKHA KacaTbCsA KaKoro-nmbo anemMeHTa MeTannMyeckon KpbIlu, BKIHO-
yawLlen ctosume danblbl.

PucyHok E.26 — KOHCTpyKLMS ceTM MOJTHMeNnpueMHMKa Ha Kpblille C MPOBOASILLUM
NOKpbITMEM, NPOGOI KOTOPOro HeAONYCTUM

Ecnu ncnonb3yloTca n3onsunoHHbIE OMopbl, TO JOIMKHO BbIMONHATLCA TpeboBaHue K ycroBusm 6eso-
MacHOro pacCTosiHNSA OO MPOBOASLLEro JIMCTOBOIO MOKPbITUS, yKa3aHHOro B 6.3 HacTosAwero npeacraHaapra.

Ecnn ncnonb3yloTcs M30MNSILUOHHBIE OMOPbI, CoeANHEHME C OOLUMBKOWM KpbIWW LOIMKHO BblAepXMBaTb
YaCTUYHBIN TOK MOSHMM (CM. puCyHOK E.26).

Ha pucyHke E.24 nokasaH npumep eCTeCTBEHHOro MOSIHUENPUEMHMKA C UCMONb30BaHWMEM OrpaXKaeHUs
KPbILLX B KA4ECTBE NPOBOAHMKA MOSTHUENPUEMHUKA HA KPato KPbILLW.

3apgenaHHble 3anoanuUo M BbiCTynaroLuMe KOHCTPYKLUMM Ha NMOBEPXHOCTM KPbILM 3aLLMLLAIOT C MOMOLLbIO
CTEPXHEN MOSNHUeNnpuemMHuka. B kavyecTBe anbTepHaTMBbI BHELUHWE METanNOKOHCTPYKLUN OOMKHbLI coeaum-
HATbCS WKHOM ¢ CM3, ecnun oHM He COOTBETCTBYIOT TpeboBaHusM 5.2.5 HacTosiLero npeacrtaHgapTa.

Ha pucyHke E.27 npuBegeH npumep coeguMHeHUss MOfIHMenpueMHnka ¢ eCTeCcTBEHHbIMM TOKOOTBOL4aMMU
B OeToHe.
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1 — cTep)xeHb MOJTHUENMPUEMHNKA; 2 — TOPU3OHTasbHbIA NPOBOAHNK MOSTHUENPUEMHUKA; 3 — TOKOOTBOA;
4 — T-06pasHbIli CThIK; 5 — KpecToobpasHbIf CTbIK; 6 — CoOeAMHEHME CO CTanbHbIMWM apMaTyPHbLIMU CTEPXKHAMM
(cm. E.4.3.3 n E.4.3.6); 7 — KOHTPOrbHbIN CTbIK; 8 — pacnonoxeHue 3asemneHns Tuna B, konbueBon 3azeMnuTens;
9 — nnockas Kpblla, Ha KOTOPON MMETCS KOHCTPYKTMBHbIE AeTan; 10 — aHTUKOPPO3WIHBINA T-06pasHbIf CThIK

MpumevarHne — CTanbHas apmatypa 34aHus JOoMkKHa COOTBETCTBOBaTb TpeboBaHMsIM 4.3 HacTosiero npeacraH-
paprta. Bce pasmepbl CM3 fomKHBI COOTBETCTBOBATL BbIOPAHHOMY YPOBHIO 3aLLMThI.

PucyHok E.27 — KOHCTPyKLUS BHELWHEN CUCTEMbI MOJTHUE3aLWMThbI Ha 30aHUN U3 Xerne3o6eToHa
C UCMOJSIb30BaHMEM B KayeCcTBe eCTeCTBEHHbIX NPOBOAHUKOB apMaTypbl BHELUHUX CTEH

E.5.2.4.2.1 MonHu1e3awmTa Kpblll MHOFO3TaXKHbIX aBTOCTOSIHOK

[nsa 3amThl 3TOr0 TMNa COOPYKEHUSI MOXHO UCMONb30BaTb CTOMKN MOMHUENPUEMHUKE. DTU CTOWKU MOTYT
COEOMHSATLCA C apMaTypHOW cTanbko O0eTOoHHOM Kpbiwn (cm. E.26). Ha Tex kpblwax, Ha KOTOPbIX Henb3s
obecneuyntb coegnHeHne C apMaTypown, MPOBOAHUK KPbILIM MOXET NPOXOAMTL B LUBAX MAWT NpOe3Xen YacTy,
a CTOMKN MOJSTHMENPUEMHMKA MOTyT pa3meLLaTbcs B CTbikax ceTku. LLupuHa Ayerikn ceTkn He JormkHa npeBbl-
WaTb 3Ha4YeHne, COOTBETCTBYHOLLIEE KIMACCy 3aluThl, ykazaHHOMY B Tabnvue 2 HacToswwero npeacraHgapra. B
3TOM Cry4ae Nnoan U TPaHCMOpTHbIE CPeACcTBa B 3TOM MapKuHre He 3almileHbl OT MOSTHUN.
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1 — cTOMKa MOMHUeNpMeMHUKa; 2 — cTanbHOW NPOBOOHWK, COEQUHEHHbIN
C Heckonbknmu Gankamu apmaTypHon ctanu; 3 — ctanbHas apmaTypa 6eToHa

PucyHok E.28 — NMprmep cTOMKN MOJNTHMENPUEMHMKA, UCNOJIb3YeMOM Ha KpbillaX aBTOCTOSAAHKU

[nsa 3awuTbl HaMBbLICLLEN YacTyh NapKuHra ot NpAmMbIX yaapoB MOJTHUX UCNONb3YKT CTEPXHU U HaBeCHbIe
TPOCbI MOJNTHUENPUEMHUKA.

[nsa onpepeneHns 3a3opa 6e3onacHOCTN Ha pucyHke E.29 aaHbl npubnmkeHHble 3Ha4YeHUst B 3aBUCK-
MOCTU OT BbICOTbI MPOBOOHMKOB.
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1 — 3aLNTHBIN KOHYC; 2 — MeTannmM4eckas KOHCTPYKTMBHAA AeTarb KpbILK; 3 — FOPU3OHTarbHBIN NPOBOAHUK
MOJTHUENPUEMHWKA; 4 — MUHUS SNEKTPUYECKON YCTaHOBKM, XernaTellbHO OropoXeHHast IPOBOASALLMM 9KPaHOM;
5 — anekTpuyeckoe obopyaosaHue; s — 6esonacHoe paccTosiHie B COOTBETCTBUM C 6.3
HacTosLero NpeAcTaHAapTa; o — 3alUTHBIA Yron, cM. Tabnuuy 2 HacTosiLero npeacTaHgapTa

MpumeyaHne — BbicoTa CTEPXKHS MOSHUENPUEMHMKA OOSMKHA COOTBETCTBOBATL 3HAYEHUAM Tabnuubl 2 HacTOSALLErO
npencrtaHgapTa.

PucyHok E.29 — CtepxxeHb MONTHUENPUEMHMKA, UCNONb3yeMbIi ANA 3aliUThbI

MeTansin4eckmnx anemMeHToB KOHCprKTVIBHOﬁ AeTanu Kpbiwiun

C 3N1eKTPOCUINTOBbIMU YCTAaHOBKAaMM, KOTOpPble He COeaAUHEHDbI
C MOJ1HMenpueMHUKoOmM
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[Mpn Mcnonb3oBaHMKM BepTUKanbHbIX MPOBOAHUKOB crnefyeT NpuHMMaTbh BO BHUMaHWE 30HY, KOTOPYH
MOXHO [ocTaTb pykon. Heobxoanmelin 6e3onacHbivi 3a30p 06ecneunBaloT ¢ Ucnonb3oBaHnem nubo 6apbepos,
nnbo NPOBOMOYHOIO 3arpaXkaeHust.

Ha Bxogax JosmKHbl MOMeLaTbCsa 3HakK, npegynpexaatowme ob onacHOCTV ygapoB MOJSIHUM BO BpeMs
rpo3sbl.

Ecnu kpbilwa nokpbiTa crnoem acanbta TONWUHON HE MeHee 5 CM, TO KOHTaKTHOE W LiaroBoe Hanps-
XKEHUSA MOXHO He yunTbiBaTb. KpoMe TOoro, waroBble HanpsiKeHUs MOXXHO HE MPUHMMAaTb BO BHMMaHue, ecnm
Kpbllla caoernaHa M3 apMuMpoBaHHOTO GeTOHa C COeAMHEHHON Mexay cobOoN cTanbHOM apmaTypol C Henpe-
PbIBHOCTbIO, COOTBETCTBYIOLLEN 4.3 HAcTOsLLLEero npeacraHaapTa.

E.5.2.4.2.2 3aaHnA ¢ NNIOCKOW KpbIlieN, U3roTOBNIEHHOM U3 6eTOHa €O cTallbHbIM apMUPOBaHUEM,
C KpbIWaMn, He[OCTYNMHLIMU OISl MTOCTOPOHHUX

Ha nnockon Kpbiwe, HeJOCTYNHOW A5 NOCTOPOHHMX, HAa KOTOPOW pasMellieHa cuctema MOSHuenpuem-
HUKa, NPOBOOHMKN MOSITHMENPUEMHMKA YCTaHaABNUBAIKOT TakK, Kak nokasaHo Ha pucyHke E.27. [inga konbuesoro
NPOBOAHMKA BblpaBHMBaHMS NOTEHLMana Ha KpbIle MOXHO MCMOMb30BaTbh METaNfMYECKyo OOLIMBKY KPbILLN
B COOTBETCTBMM C pucyHkoM E.24 n E.30.

1- aHTI/IKOppO3VIl7IH06 coeauHeHune; 2 — rnbkui NPOBOAOHUK; 3 — meTannuyeckoe NOKPbITNE orpaxaeHna

MpvmeyaHue — YTobbl nsbexatb KOppo3un, 0coboe BHUMaHWE HEOGXOAUMO YAENSTh BbIGOPY Haasexalmx maTe-
pvanoB, KOHCTPYKTUBHLIX AeTanel C XopoLlen KOHCTPYKLUMER 1 MPOBOAHUKOB LLYHTUPOBAHUS.

PucyHok E.30 — MeTo o6ecneyeHuUs afieKTpUYeCcKon HenpepbIBHOCTU
Ha MeTannuyeckon o6GLUIMBKe orpaxaeHus

Ha pucyHke E.27 nokasaH MeToO4 YCTaHOBKM Ha Kpbllle NPOBOAHUKOB CETKM.

Ecnn ponyckaetca BpeMeEHHOE MexaHM4eckoe NoBpeXAeHWe BOAOHEMNPOHWULLAEMOro Crosi Ha Kpbllle
3[aHus, CETKY MOJTHUENPUEMHMKA, MOKPbIBAIOLLYH MIOCKUA Y4aCTOK KPbILM, MOXHO 3aMEHUTb €CTECTBEH-
HbIMM NPOBOAHMKAMW MOSHUENPUEMHMKA, COCTOSALWMMK M3 OETOHHbIX GanoK, apMUPOBaHHbLIX CTanbiko, B
CoOTBETCTBUN C 5.2.4 HacTosiwero npegcraHgapTa. KpenneHme npoBoAHUKOB MonHuenpueMHnka CM3 Ha
OEeTOHHOW Kpbllle ABNAeTCa npuemMremon anbTepHatmBon. [loxkaeBas Boga Bbl3biBaeT KOPPO3UKD MeTanmnum-
YECKNX apMUPOBAHHBIX CTEPXKHEN, YTO MOXET MPUBECTU K NOBPEXAEHMIO. ECNK yMeHbLLIEHE MeXaHNYeCcKon
NPOYHOCTU BEeTOHA U3-3a KOPPO3UM HEAOMYCTUMO, CUCTEMY MOSMHMENPUEMHMKa HeobXoaMMO yCcTaHaBNMBaTb
N XenaTenbHO COeaMHSTb CO CTarnbHbIM apMUPOBaHMEM, YTO NPeAoTBpaLLaeT BO3OeNCTBUE NPSIMbIX yAapoB
MOJTHMU Ha XeNne306eTOHHYH KOHCTPYKLUMIO.

B cooteBeTtcTBUM € 5.2.5 HacTosAwero npeacraHgapTa B KayecTBe eCTeCTBEHHOrO KOMMOHEHTA MOJSTHME-
NPUEMHMKA MOXHO MCMOSb30BaTb METaN/MYeckoe MOKPbITUE, KOTOPOE WUCMONb3yeTcs OJI1 MEeXaHUYeCcKown
3aLUUTbI BHELLIHMX CTEH, €CNN OTCYTCTBYET OMNACHOCTb BOCMTAaMEHEHNS pacniaBfeHHbIM METArIoM.
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KpoBnn 13 npoBoAdALLMX NUCTOB, HE OTBevawLmMx TpeboBaHuaM, NpuBeAeHHbIM B Tabnuue 3, MOXHO
ucnonb3oBaTb B KayecTBe MPOBOAHUKOB MOMHUENPUEMHUKA TaMm, rae AOMycKaeTcs pacrnfaBrieHne B TOuKe
nopaxeHust ygapos MOMHUKU. B npoTMBHOM crnydae TokonpoBoAsLLee NMOKPbITUE KPbILLW AOMKHO ObiThb 3awm-
LLIEHO CMCTEMOW MOJTHUENPUEMHMKA O0CTAaTOYHOM BbICOThI (CM. pucyHkun E.20 n E.26). B aTom cnyyae npume-
HAKT MeTOo KaTawenca cgepsbl. [ns COOTBETCTBUSA AAHHOMY METOAY pa3Mep AYEnkn OOMMKEH OblTb MEHbLLE,
onopbl AOMKHbI ObITh BbiLe, YEM Ast OObIMHOW CETKM CUCTEMbI MOMTHMENPUEMHHUKA.

Ecnu ncnonb3yoTca M30NSUMOHHBIE ONMOpbl, TO HEOOXOAMMO BLINOMHATL yKa3aHHble B 6.3 HacTosiwero
npeactaHgapTta ycnosus ansg 6e30nacHOro paccTosiHWS 40 NPOBOAALLEro MAacTMHYaTOro NoKpbITMs. Ecrnin
NCNONb3ylOTCA TOKONPOBOASLINE OMNOPbl, TO COeAMHEHNE C KPOBMen OOMKHO BblAEpXUBaTb YaCTUYHbLIA TOK
MONHWUK (CM. pucyHok E.29).

Ha pucyHke E.24 nokasaH npuvmep eCTeCTBEHHOr0 MOSTHMENPUEMHMKE, UCMOMb3YIOLEro orpaxaeHue
KpbILUW B KA4eCTBE NPOBOAHMKA MOJTHUENPUEMHMKA Ha Kpato KPbILLIX.

Ecnu gonyckaeTcs BO3HUMKHOBEHWE BPEMEHHOro noBpexaeHus acaja u nageHue co 3aaHus pasgpob-
NeHHbIX OETOHHbIX YacTen pasmepom o 100 MM, TO cornacHo 5.2 HacTosiLero npeacTtaHgapTa KomnbLeBOn
NPOBOAHMK Ha KpbILLE MOXHO 3aMEHUTb €CTECTBEHHbIM KOJMbLIEBbIM MPOBOAHUKOM, COCTOSILLIMM M3 CTarbHOM
apmMaTtyphbl B 6eToHe.

OpHako MeTannuyeckMe 3rieMeHTbI, KOTOpble He YAOBMETBOPSOT YCIOBUSAM MOSTHUENPUEMHMKOB, YNOMU-
HaembIx B 5.2.5 HacTosiWwero npegcraHgapTa, MOryT UCMOMb30BaThC ANA COeQUHEHUS Pa3NNYHbIX 3fIEMEHTOB,
NPOBOASALUMX TOK MOSTHAM B MpeAenax y4yacTka KpblLUu.

E.5.2.4.2.3 O6ecneyeHne COOTBETCTBYHOLLEro 3KPAaHUPOBaHUA 34aHUA

BHelHWe CTeHbI 1 Kpbllla 34aHMsA MOTYT MCMOMb30BaThC B KA4eCTBE 3NIEKTPOMAarHUTHOrO 3KpaHa Ans
3alNTbl 3MEKTPUYECKOro obopyaoBaHus 1M obopyaoBaHMs 00paboTku MHGOpMauun B npefenax 3gaHus
(cm. npunoxenne B IEC 62305-2 n IEC 62305-4).

Ha pucyHke E.27 nokasaH npumep xene3obeToHHOro 34aHusi, B KOTOPOM B KayecTBe TOKOOTBOLOB U
3MEKTPOMArHMTHOrO 9KpaHMpPOBaHWSA MCMOMb3yeTcs cTanbHas apmaTypa. bonee mogpobHyo mMHopmauuto
cm. B IEC 62305-4.

B npepenax 30HbI CUCTEMbI MOSTHUENPUEMHMKA Ha Kpbille BCE TOKOMPOBOASLLME YaCTU, B KOTOPbLIX MO
KpariHen mepe oauH pasmep npesbiiaeT 1 M, JOMMKHbI COEAMHATLCA Mexay cobon, 4yTobbl obpasoBanach
ceTka. JKpaH B BUAE CETKU COEOUHAOT C CUCTEMOM MOSHMENPUEMHUKA Ha Kpatko KpbIWW U Takke B ApYrnx
TOYKaXx KpbILLM B COOTBETCTBMU C 6.2 HACTOSLLEero npeacTaHaapTa.

Ha pucyHkax E.24 n E.30 nokasaHa KOHCTPYKUUS MOMHWENPUEMHUKOB Ha 34aHUsX C NPOBOASLLUM
KapKacoM, MCMOSb3YOLWNX OrpaXkaeHNe KpbilW B Ka4ecTBEe €CTECTBEHHOro MOJSTHMENPUEMHMKA U CTarbHOM
Kapkac B KayeCTBe eCTECTBEHHbIX TOKOOTBOAOB.

Ha pucyHkax E.30 nokasaH npMmep Toro, kak 06ecneunTb aMeKTpuIeCKyto HENPEepPbIBHOCTb €CTECTBEHHBIX
KoMmnoHeHToB B CM3.

B pesynbrate CHMXeHUs pa3mepa CEeTKM CTanbHbIX KOHCTPYKLUIA, CPaBHMBAEMOro ¢ Tabnuvuen 2 HacTos-
Lero npeacraHgaprta, TOK MOSTHUM pacnpoCTpaHSEeTCs MO HEeCKOMNbKMM MapanfefibHbiM NpOBOAHMKAM, YTO
NPUBOAMUT K HU3KOMY 3MEeKTPOMarHUTHOMY UMnNeaaHcy, B pesynbTaTe Yero cornacHo 6.3 HacToswero npea-
cTaHoapTa Ges3onacHble pacCTOSIHUS COKpallalTcs M CTaHOBUTCHA npolle obecneuynBatb HeobxoauMble
BesonacHble paccTosiHUA Mexay yctaHoBkamu n CM3.

B 6onblUMHCTBE 34aHUN Kpbllla SABMASETCS HAaMMeHee 3KPaHUPOBAHHOW YaCTbi0 3TOr0 3[aHusl, MO3TOMY
0cob0e BHUMaHNE HYXXHO yaenaTb NoBbieHNo 3(EKTUBHOCTU 3KPaHUPOBAHUST KOHCTPYKLINIA KPbILLI.

Ecnu B Kpbllle Kakme-nubo KOHCTPYKLUOHHBbIE 3fIEeMEHTbl OTCYTCTBYIOT, TO 3SKpPaAHWPOBAHUE MOXHO
yNyywnTb NyTEM YMEHbLUEHWS MPOKNaaku MPOBOAHUKOB KPbILLWN.

E.5.2.4.2.4 3awmTa 3agenaHHbIX 3anoAnuuo Uy BbICTYNakoLWMUX KOHCTPYKTUBHbIX AeTanen Kpbiwun
6e3 npoBoOAALIMNX YCTAaHOBOK

CTepHeBble MOMHUENPUEMHUKN NS 3aLlUUTbl METaNNMYeckux, 3agenaHHbix 3anognuuo unu BoiCcTyna-
FOLLMX KOHCTPYKTUBHbIX AeTanen, UMEILLNXCA Ha Kpbille, AOMKHbI BbiTb TAKOW BbICOThI, YTODLI 3alluLLaemMoe
npucnocobrieHne NomnHOCTbLI0 HaXoAUNOCh B 3aLLMLLEHHOM MPOCTPAHCTBE KaTsLLencs cepbl CTEPXKHSA MOMHUe-
npuMemMHVKa NN B Npeaenax KoHyca 3allMTHOro yrna B COOTBETCTBUM C Tabnuuen 2 HacTosLwero npeacraH-
napta. besonacHoe pacctosiHne mexgy CTepXXHEBbIMW MOJTHUENPUEMHMKAMM Y KOHCTPYKTUBHBIMU AeTansiMu
KpbILKX JOIMKHO ObITh TakuM, YTOObI YAOBNETBOPSNOCH TPeboBaHUE K YCNOBUIO MPUBNMKEHUS, ykasaHHOMY B
6.3 HacTosLero npeagcrtaHaapTa.

Ha pucyHke E.29 nokasaH npumep 3awmTbl KOHCTPYKTUBHOW AeTanu KpbiWY CTEPXKHEBBLIMWU MOMTHUENPU-
€MHUKaMM C UCMONib30BaHMEM MeToAa 3alMUTHOro yrna. 3HayeHve 3aliMTHOro yrra AOSMKHO COOTBETCTBO-
BaTb YpOBHIO 3awmTel CM3, ykasaHHOMY B Tabrnuvue 2 HacToswero npeacraHgapra.

83



CTb I IEC 62305-3-2006/2010

MeTannuyeckne KOHCTPYKTMBHbIE AeTanu KpbiliK, He 3alULLEHHbIE CTEPXKHAMU MOMHUENPUEMHMKA, HE
TpebyoT AONONMHUTENBHOMW 3aLUNUThl, ECNN UX pa3Mepbl HE NPEBLILLAKDT CNeayLNX 3Ha4YEHUN:

— BbICOTbI Hag, ypoBHeM Kpbiwm 0,3 m;

— obwen nnowagn HagcTponkn 1,0 M2;

— OnvHbl HaacTporky 2,0 M.

HenpoBogsiLine KOHCTPYKTMBHbIE AeTanu KpbIK, KOTOPble HE HaxOoAATCA B Mpederiax NpocTpaHCTBa,
3aLUMLLAEMOro CTEPXXHEBBLIM MOSTHUENMPUEMHUKOM, U KOTOpble BbiCTynawT 6onee yem Ha 0,5 m Hag noBepx-
HOCTbtO, OOpa3yemon CUCTEMOI MOSTHUENPUEMHMKA, He TPeOYIOT AONONHUTENBHON 3aWwuUThl OT MPOBOAHWKOB
MOJTHUENPUEMHMKA.

[MpoBoasLLme yCTaHOBKW, Hanpumep 3NeKTpuyeckne NpoBOAHUKM UNU MeTannuyeckme Tpybbl, KoTopble
BbIBOAATCA U3 3a[eNaHHbIX 3anofnuuo KOHCTPYKTMBHbLIX AeTanen Kpbiliv BO BHYTPEHHee NpOCTPaHCTBO
3[aHusl, MOryT NPOBOAUTbL B HEFO 3HAYUTEMbHYIO YacTb TOKa MOMHWUK. Tam, rae Takue npoBoAsLLimMe coean-
HEHVS1 UMEIOTCH, BbICTYMaloLmne KOHCTPYKTMBHbIE AeTanu Ha NOBEPXHOCTU KPbILIW OOSMKHbI 3allmLLaTbCs
cMcTeMamu MonHuenpuemMHuka. Ecnv 3awmrta ¢ nomMoLLblo CUCTEMbI MONTHUENPUEMHMKA HE NpeacTaBnseTcs
BO3MOXXHOW WU He SIBNSIeTCA peHTabernbHON, N30NMPOBaHHbIE YacTu, AMMHA KOTOPbLIX MO KpalHen mepe B
OBa pasa npeBblwaeT 6e3onacHoe paccTosHMe, MOryT YCTaHaBnUBaTbCS B MPOBOASLIUX YCTaHOBKaXx
(Hanpumep, B TpybonpoBogax cxaToro Bo3ayxa).

Tpybbl M3 M3ONSALMOHHOINO MaTepuana LOJKHbl ObiTh 3allMLLEHbl C MOMOLLBIO CTEPXHEN UMW Konew
MOJTHUENPUEMHUKOB, €CMN OHN HE HaxXOAATCH B 3alUMLLAEMOM NMPOCTPAHCTBE CUCTEMbI MONTHUENPUEMHNKA.
CTepxeHb MoOnHuenpueMHuka Ha Tpybe OormkeH ObiTb Takon BbICOThI, YTODObLI BCA Tpyba Haxogunachb B
3alUULLIEHHOM NMPOCTPAHCTBE CTEPXKHSI.

Yaap MonHuM B HesaluilleHHyo Tpyby BO3MOXEH B Crnyyae, KOraa oHa He HaxoauTcsa B npegenax
3alUULLIEHHOrO NPOCTPaHCTBA CUCTEMbI MONTHUENPUEMHIMKA, BCNEACTBUE TOrO, YTO BHYTPEHHSAS NOBEPXHOCTb
Tpybbl NOKpbITa Crnoem caxu, obrnagatwoLen NpoBOAMMOCTLIO, TaK, YTO Aaxe Npu OTCYTCTBUM A0XAA OHa
cnocobHa NpoBOAUTbL TOK CTPMMEpPa B UCKPOBOM pa3psae 60nbLLon AMnrHbI.

Ha pucyHke E.23b nokasaHa KOHCTPYKUWSI CTEPXXHSI MOJSIHMENPUEMHMKA Ha Tpybe M3 N30NSAUMOHHbIX
KMpnnyen.

MeTannmyeckne KOHCTPYKTMBHbIE AeTanu KpbIWW AOIKHbI COEOUHATBCA C CUCTEMOW MOSTHUENPUEMHKIKA,
ecnv Henb3s obecnevnTb HeObXoaUMBIN 3a30p ANS COOTBETCTBUSA 6e30MacHOro paccTosiHUS cornacHo 6.3
HacTosLLero npegcraHaapTa.

E.5.2.4.2.5 3awmnTa KOHCTPYKTUBHbIX AeTanen Kpbilwu, orpaxaarlmx obopygoBaHme ob6paboTku
nHcpopmauumn

Bce KOHCTPYKTMBHbIE OeTanu Ha Kpbille M3 U3ONSALMOHHOIO UM MPOBOASLLEro matepuana, KoTtopble
cofepxar anekTpuyeckoe obopygoBaHue u obopynoBaHue ansg obpaboTku uHgopmaumm, AOMKHbI Haxo-
OVTbCH B Npefernax 3alyLLEHHOro NpoCTpaHCcTBa CUCTEMbI MOJSTHUENPUEMHMKA.

Mpsmon yaap B 060pyaoBaHue, yCTaHOBIIEHHOE BHYTPY 3aLUMLLEHHOrO NPOCTPaHCTBA CUCTEMBbI MOSHME-
NpUeMHuKa, SIBNAETCA ManoBEepPOSITHBIM.

MpsimMon yoap B KOHCTPYKTMBHYIO AeTanb KpbIM MOXET NPUBECTU HE TOMbKO K paspyLUeHunto, HO Takke
MOXET BbI3BaTb CEpbe3HOE MOBpexaeHne NoACOeAMHEHHOMY 3MEKTPUYECKOMY U 3NEeKTPOHHOMY obopyao-
BaHWUIO HE TOSMbKO B KOHCTPYKTUBHbIX AETanNsX KPbILK, a TAKKe BHYTPU 34aHMS.

KOHCTPYKTMBHbIE OETaNM KpbILM HA CTarbHbIX KOHCTPYKLUUSX OOMMKHBI TakKe HAXOAMTLCS B 3aLLMLLEHHOM
NPOCTPaHCTBE CUCTEMbI MOSTHMENPUEMHMKA. B aTOM cnydyae NpOBOAHUKM MOSTHUENPUEMHMKA OOMKHbI Kpe-
NUTLCA HE TOMbKO K CUCTEME MOSHUENnpUeMHuKa, HO Takke HenocpeacTBEHHO K CTanbHOW apMaType, ecnu
3TO BO3MOXHO. ECrv oHM NpukpenneHb! K 34aHnio, TO AN HUX He HYKHO cobntogaTtb 6e3onacHoe paccTosiHue.

TpeboBaHMA K KOHCTPYKTUBHBIM AETansM KPbILLKW TaKKe NPUMEHUMbI U K KOHCTPYKTUBHBIM AeTansaM, ycTa-
HOBIMEHHBIM Ha BepTMKarbHbIX MOBEPXHOCTSX, MO KOTOPLIM MOXET yAapATh MOMHUS, T. €. TEX, KOTOPbIX MOXET
KOCHYTbCS KaTsawascs cgepa.

Ha pucyHkax E.29 n E.30 nokasaHbl npumMepbl KOHCTPYKUMA MOSTHUENPUEMHUKA, KOTOPbIE 3aluuliatoT
KOHCTPYKTMBHbIE AE€Tanu KpbIWX U3 NPOBOASILLErO U U3OMSLUMOHHOIO MaTepuarnoB, OrpaxaatoLine anekTpo-
ycTaHoBkU. PucyHok E.31 ncnonb3ytoT B crniyyae, ecnv Hernb3sa obecneuntb 6e3onacHoe paccTosiHue S.
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1 — NPOBOAHWUK MOSTHUENPUEMHUKA; 2 — MeTanNIM4eckoe NoKpbITUe; 3 — NPOBOAHMK BblPaBHMBAHWUSA MOTEHLMAnNa;
4 — ropu3oHTanbHbIN NPOBOAHMK MOMHUENPUEMHMKE; 5 — anekTpoobopyaoBaHue; 6 — aneKkTpuyeckasi Kopobka
BbiBoAoB C Y3[1; 7 — coeanHeHve BbipaBHMBaHUS NOTeHUMana ¢ NPoBOASLMMN SfieMeHTamMy 3aaHus

MpumeyaHue — Orpaxaaemoe 3nekTpoobopyaoBaHME COEAMHSIETCS C CUCTEMONM MOSTHUENPUEMHUKA U C NPOBOAS-
LWMMW 3NIEMEHTaMM 30aHusi B COOTBETCTBUM € E.5.2.4.2.6 yepes aKkpaH 13 MeTannMyeckoro kabens, BbiaepXXuBatoLwuii
3HAYMTENBbHYIO YacCTb TOKa MOJTHUMW.

PucyHok E.31 — MeTannu4eckas KOHCTPYKTUBHasA AeTalnb Kpbilwn, 3aliuieHHas oT npAamMoro
ynaBnuBaHusa MOJTHUU, COeANHEHHasA C cUCTEeMOM MoOJTHuenpueMHuka

MpumeyaHue — Ecnun KOHCTPYKTUBHBLIM AeTansiM HeobxodnMa AonofnHUTENbHas 3allimTa, Ha YPOBHE KPbILUN MOXHO
ycTtaHaBnueaTtb Y31 Ha aKkTUBHbIX kabensx, COeAUHEHHBIX C HUMMU.

Heobxogumo obecneumBaTtb Tpebyemoe Oe3onacHoe pacCcTosiHME MO BO3AYXY, a Takke yepes TBepabl

matepuan (k, = 0,5).

E.5.2.4.2.6 dnekTpoycTaHOBKM, BbICTynarLwue U3 3almuaeMoro npocTpaHcTBa
MauTbl aHTEeHHbI Ha Kpbile 34aHNs AOIMKHbI BbIThb 3aluLLeHbl OT NPAMbIX Y4AapOB MOSTHUM NOCPEACTBOM

YCTaAHOBKM 3TOW MauyTbl B yXKe 3alUuULLEHHOM NPOCTPaHCTBE UMW NOCPEACTBOM YCTAHOBKWM M30SIMPOBAHHON
BHelluHen CM3.

Ecnn 9T0 HEBO3MOXHO, MayTy aHTEHHbl COEAMHSIOT C CUCTEMOW MoJSiHMenpuemHuka. lNocne aTtoro

YacTWYHble TOYKM MOSTHUK GyayT o6pabaTbiBaTbCA BHYTPY 3aLLMLLAEMO KOHCTPYKLIMN.

YKenaTenbHo, 4Tobbl kabenb aHTEeHHbI BXOAWN B 3aHue B 06LLeM BXode Ors BCeX KOMMYHUKaUUIiA Ui Boane

OCHOBHOW LUMHbI BblpaBHMBaHUS noteHumana CM3. MNpoBoasias obonovka kabenst aHTeHHbI JOIPKHa coeau-
HSATBCS C CUCTEMOW MOJTHUEMNPUEMHMKA Ha YPOBHE KPbILLW Y C OCHOBHOW KOHTAKTHOW LUMHOW (CM. pucyHok E.32).
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1 — MeTannunyeckas MayTa; 2 — ropu3oHTarnbHbIN NPOBOAHUK MOJNTHAENPUEMHUKA HA KOHBbKE KPbILLIK;
3 — coeanHeHVe MexXay TOKOOTBOAOM KpbILLM U MeTannmnyeckasi MayTa aHTeHHbI; 4 — kabenb aHTEHHBI;
5 — OcHOBHas KOHTaKTHas LUMHA; MEeTanNMYeCK1in 3KpaH Ha kabene aHTeHHbl COEANHEH C KOHTAKTHOW LUMHOM;
6 — KOHTPONbHbLIV CTbIK; 7 — TB; 8 — napannenbHbIi NyTb Kabenst aHTEHHbI U CETEBON Kabenb;
9 — ceTeBoN Kabenb; 10 — cuctema mMonHuenpmuemMHuka; 11 — OCHOBHasi anekTpuyeckas
pacnpegenuTensHas kopobka ¢ Y3I; 12 — 3azemnutens pyHaameHTa; 13 — npoBogHnk CM3;
| — AnMHa 6e30nNacHOro PacCTosIHUS; o — 3aLUMUTHBIN Yror

MpumeyaHne — CornacHo 5.3.3 HacToswwero npeacrtaHaapTa and HebonbLUMX JOMOB LOCTATOYHO UCMONb30BaThb
TOJIbKO ABa TOKOOTBOAA.

PucyHok E.32 — lMpumep KOHCTPYKLMM MOJTHUe3alWmuTbl Aoma ¢ TB-aHTeHHOMn
C UCNONb30BaHUEM MayTbl B Ka4eCTBE CTEPXKHA MONHMENnpUueMHUKa

KoHCTpYKTMBHbIE AeTann, YCTaHOBMEHHblE Ha Kpbille, coaepallune anekTpuyeckoe obopyaoBaHue,
OOIMKHbI COEAUHATBECA C CUCTEMOMN MOSHUENPUEMHUKA Y NPOBOASLLMM 3KPaHOM B COOTBETCTBUM C Tabnuuen 9
HacTosiLero npegcraHaapTa.

PucyHok E. 31 aBnaeTca npyMmepomM MeToga CoOeAMHEHNS HaxoasALWeNcs Ha Kpbllle KOHCTPYKTUBHOW AeTarnu,
NMeIoLLen NPOBOASLLME YACTU C AMEKTPUYECKOWN YCTAHOBKOW Y MOSTHUENPUEMHMKOM 34aHUS.

E.5.2.4.2.7 3awuTa npoBoAsLLMX YacTeN Ha Kpblwe

YCTaHOBMNEHHbIE Ha Kpbllle TOKOMPOBOASLIME 3MEMEHTbI, CTEHKU KOTOPbIX WMEKT HeLOCTaTOYHYHO
TOMLUHY N KOTOPblE HE MOTYT BblAepXXaTb yAapbl MOMHUM, a TakKe TOKONPOBOASALLNE NMOKPbLITUSA KPbILLW UK
Apyrue 4actu 3gaHus, He oTBevatomne TpeboBaHuaM k ectectBeHHbIM CM3, B kOTOpble HEAONYCTUMBI Yaapbl
MOJSTHMU cornacHo 5.2.5 1 Tabnuue 3 HacTosiwero npeacTaHaapTa, A0MKHbI ObITh 3alUMLLEHbl MPOBOAHUKAMUN
MOJTHUENPUEMHMKA.

[ns npoekTMpoBaHWS MOJSTHME3ALLMTbl TOKOMPOBOASLIMX YacTeh Ha Kpbilie MPUMEHSAT MeTod KaTs-
Lerica copepbl (M. pucyHok E.33).
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1 — kaTdawWwascs cepa; 2 — cTepxeHb MOIHMeNpUMeMHuka; 3 — anekTpoobopyaoBaHue; 4 — TOKOOTBOS;
5 — MmeTannuyeckui pesepsyap;
r— paguyc KaTsencsa cdepbl, CM. Tabnuuy 2 HacTosiLero npeacTaHaapTa; s — 6esonacHoe paccTosiHne
cornacHo 6.3 HacTosiLero npeacTaHgapTa

PucyHok E.33 — YcTtaHOBKa MonHMe3awWwmTbl HAXoAsALWEerocs Ha Kpblwe
MeTannuyeckoro o6opyaoBaHus OT NPAMOro yaapa MosiHUu

Ha pucyHke E.31 nokasaH npumep npoekta CM3, 3awpmaroen TOKonpoBOASALLYH KOHCTPYKTMBHYHO AeTarb
Ha KpblLLEe OT NPSAMOro yaapa MOJTHUK, KOrda He MOXeT OblTb obecrneyeHo 6e3onacHoe paccTosiHUE S.

E.5.2.4.2.8 3awuTa 30aH1MN, NOKPbITbIX 3eMNnen

[nsa 3aaHniA ¢ 3eMNsTHOW KpbILEN, Ha KOTOPbIX PEAKO MPUCYTCTBYHOT JFOAWN, MOXHO MCMONb30BaTh OObIYHYHO
CMS3. Cnctema MoOrnHMENpueMHUKa OOofmkHa ObiTb CETYaTOM U yCTaHaBNMBATLCA Ha MOBEPXHOCTM MOYBLI,
W JOIMKHBI UCMONb30BaTbCA HECKOSBKO CTEPXKHEW MOMHUENPUEMHUKE, COEAMHEHHbIX Mo 3eMI1eN CETKOM,
B COOTBETCTBUM C METOAOM KaTswwencs cdepbl unm MeToaoM 3almTHoro yrna. Ecnu aTo HeBo3moXHO, cne-
AyeT Npu3HaTh, YTO yrnybneHHasi cuctema MornHuenpuemMHuka 6e3 ctepxHern unm guanos obecneynsBaet
CHWXEHHY 3(EKTUBHOCTDL YraBnNMBaHUs MOSTHUN.

30aHusa ¢ 3eMnsiHon kpbiwer co cnoem 3emnu 0,50 M, korga Ha HEM MOCTOSIHHO MPUCYTCTBYHOT N0aw,
TpebyloT HanNMYMsa ceT4aTon CUCTEMbI MOMTHMENPUEMHUKA C CETKON pasMepomM 5 X 5 M Anst npegoTBpaLLeHus
ONacHbIX LIAroBbIX HaNpskKeHun. YTobbl 3aLlUUTUTL N0AEN Ha 3eMIie OT NPAMbIX YAapoB MOJSTHUM, MOTYT Takke
NoHagobUTLCA CTEPXKHU MOSHUENPUEMHUKA, COOTBETCTBYIOLLME MeToay KaTdawencs cgepbl. DTN CTEPXKHU
MOXHO 3aMEHWTb €CTECTBEHHbLIMU KOMMOHEHTaMW MOSHUENPUEMHUKA, HanpuMep OrpaxxgeHusiM1, OCBEeTU-
TenbHbIMX MayTamu 1 T. 4. BeicoTa cuctem MomHuenpuemHvka AOoMmKHa COOTHOCUTBLCS C POCTOM YeroBeka
2,5 M Hapsgy ¢ HeobxoanmbIiMKu 6e3onacHbIMM PacCToAHMAMM (CM. Takke pucyHok E.3).

Mpu OTCYyTCTBUU CETYATON CUCTEMbI MOSTHUENPUEMHMKA U CTEPXHEN MOMHUENPUEMHMKA NIaN BO BPEMS
rpo3bl MOTyT NoABepraTbCa BO3AENCTBUIO NMPSIMOro yaapa MOJTHUN.
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Mepbl 3aWnTbl NOA3EMHbBIX COOPY)XEHUN, HAZ KOTOPLIMU MMEETCS CrON 3eMnn BbICOTOM cBbiwe 0,5 M,
HaxoaaTcs B cTagum paccMoTpeHus. MocKonbky aTM UCCnefoBaHWst elle He 3aBepLUeHbl, peKOMeHAYETCA
NCnonb30BaTh Te e camble Mepbl, YTO M AN CroeB 3emnu BbicoTon o 0,5 m.

[ns noaseMHbIX COOPYXEHWUW, copepXalux B3pbiBOOMAacHble matepuanbl, TpebyeTcs Mcrnonb30BaThb
pononHutenbHyto CM3. Takon gononHutensHo CM3 moxeT ObiTb nsonupoBaHHas CM3, ycTraHaBnnBaemas
Hag coopyxeHneM. Cuctembl 3a3emrneHnst 0benx 3aLnTHbIX Mep AOMMKHbI COEAMHATLCSA MeXay COBOoM.

E.5.2.5 EcTecTBeHHble KOMMOHEHTbI

Ha 3gaHunsix ¢ NNOCKMMU KpbIlLamMu MeTannmyeckoe NoKpbITUE OrpaXaeHUs KpbIlK ABASETCS TUNUYHbIM
€CTeCTBEHHbIM KOMMOHEHTOM ceTn MonHuenpuemHnka CM3. Takoe NOKpbITUE BKIKOYAET BbICTyNaroLLne unm
W30rHYTble YacTu U3 antoMUHUS, OLIMHKOBAHHON cTanu unu meam U-o6pasHon chopMbl, KOTOpbIE 3alyuuiaT
BEPXHIOKD MOBEPXHOCTb OrpaXgeHusi Kpbiln OT BO3AENCTBUS MOrOAHLIX YCroBUW. [NA TakonW YCTaHOBKM
OOIMKHA NPUMEHATLCA MUHMMAarbHas TOMNWMHA, yKadaHHas B Tabnuue 3 HacToswero npeacraHgapra.

[MpOBOAHUKM MOMHMENPUEMHUKE, NMPOBOAHUKM Ha MOBEPXHOCTU KPbIWW M TOKOOTBOAbI AOJDKHBI COean-
HATBCS C NMOKPbITUEM OrpaX4eHUs KpbiK. Ha CTbikax Mexay CekuUsiMmn naHeren, NoKpbIBaloLLMX OrpaXaeHus,
obecneynBaloT TOKONPOBOASLLEE WYHTUPOBAHWE, ECNIN MEXAY HUMW OTCYTCTBYET HaexXHas CBA3b.

Ha pucyHke E.24 nokasaH npuvmep KOHCTPYKUMW MOSHWENpUEMHMKa, WUCMONb3yllen nposogsliee
MOKPbITUE OrpaXKaeHUIN B Ka4eCTBE €CTECTBEHHOro NPoBOAHNKa MonHuenpuemHuka CM3.

TokonpoBoasLue 4acTu, HanpuMmep MeTannmyeckme pesepByapbl, MeTannmyeckme Tpyobl U orpaxaeHus,
YCTaHOBMEHHbIE HA MOBEPXHOCTU KPbILW UMK BbICTyNaloLWue Haj Hen, cnegyeTt paccMatpuBaTth B KayecTBe
€CTEeCTBEHHbIX NPOBOAHMKOB CUCTEMbI MOMHUENPUEMHMKA NPU YCIIOBUK, YTO TOMLLMHA UX CTEHOK COOTBET-
CTBYET 3HauyeHusam Tabnuubl 3 HacTosLWero npeacraHaapTa.

PesepByapbl 1 TpybonpoBof, B KOTOPbIX COAEPXKMUTCS ra3 Unu XXMAKOCTU Mo BbICOKUM AaBAEHUEM Unu
OrHeonacHbIN ra3 Unu XXUAKocTu, He OOMMKHbI UCMOMNb30BaThCS B KAYECTBE €CTECTBEHHbBIX MOJTHUENPUEMHMKOB.
Ecnu atoro nsbexaTb Henb3s, TO Npy NpPoekTMpoBaHuu TpybonpoBoaa crnegyeT NpuHMMaTb BO BHMMaHue
TennoBble BO3AENCTBMS TOKA MOSHUN.

TokonpoBoasLIMe YacTu Haj NMOBEPXHOCTbIO KPbILWKM, HanpuMep MeTannuyeckne pesepByapbl, 4acTo
COEOUHSIITCHA eCTeCTBEHHO ¢ 060pyaOBaHMEM, YCTAHOBMNEHHBIM B 3gaHunn. [nd npegoTBpalleHns anekTpu-
YEeCKOWN NPOBOAUMOCTHM MOJTHOTO TOKa MOJHWUM Yepe3 34aHne Mexay TakMMU eCTeCTBEHHBbIMU KOMMOHEHTaMu
CMS3 u ceTkoM MONHMENPUEMHMKA HEOBXOAUMO 06ecnednTb XopoLlee CoeanHEHE.

Ha pucyHke E.34 nokasaH npumep, nogpobHo oTobpaxatoLmin coeiMHeHNe YCTaHOBMEHHbIX Ha KpbILLe
NPOBOASALLNX KOHCTPYKTMBHbIX AeTanen ¢ NpoBOAHMKAMU MOSTHUENPUEMHUKA.
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1 — KpenneHne NPOBOAHMKa MOJTHUENPUEMHMKA; 2 — MeTannnyeckas Tpy6a;
3 — ropu3oHTasbHbIN NPOBOAHUK MOSTHUENPUEMHWKA; 4 — cTanbHasi apmaTypa B 6eToHe

Mpumeyarune 1 — CtanbHasa Tpyba gomkHa oTBeyaTb TpeboBaHuio 5.2.5 n Tabnuue 6 HacTosLero npegcraHgapTa,
NPOBOAHMK BblpaBHMBAHWNA NOTeHUMana AormKeH oTBevaTb Tabnuue 6 HacTosiero npeacTaHgapTa, a apMartypa —
TpeboBaHuio 4.3 HacTosILLero npeacTaHgapTa.

MpoBOAHWK BbIpaBHMBAHNSA NOTEHUMAnNa Ha Kpblle JOomKeH 6biTb BOAOHENPOHMLAEMbIM.

MpumeyaHue 2 — B gaHHOM KOHKpETHOM Criyyae obecrneynBaeTcs KpenneHme ¢ apmaTypol xene3obeToHHOro 3aaHusi.

PucyHok E.34 — CoeanHeHne eCTeCTBEHHOro CTepPXHA MOoJTHUenpmemMHuUKa ¢ ero npoBogHUKOM
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TokonpoBoasiLumMe YacTu Haf, NOBEPXHOCTLIO KPbiLLW, HanpyMep MeTannuyeckme pesepsyapbl U CTanbHble
apmMaTypHble CTepXHN 6eToHa, AOMKHblI COeANHATLCHA C CETbIO MOMNHNENnpUeMHMKa.

Ecnu npsiMon yaap MOMHUM B HaxOAsLLYIOCH Ha Kpbllle TOKOMPOBOASLLY 4acTb HEAOMYCTUM, TO 3Ty
YacTb yCTaHaBNUBAKOT BHYTPY 3aLLMLLEHHOTO NPOCTPaAHCTBa CUCTEMbI MOMTHUENPUEMHMKA.

TokonpoBoasLuMe NOKpbITUA Ha hacagax M Ha APYrMX YacTsiX 34aHWK, B KOTOPbIX PUCK NoXapa sBnseTcs
HUYTOXHbIM, AOMKHbI 0bpabaTbiBaTbCH B COOTBETCTBUM € 5.2.5 HacTosAwero npegcraHgapTa.

Ha pucyHke E.35 nokasaH npumep TOkonpoBoAdALEro WyHTupoBaHus (conductive bridging) mexay metan-
nMyeckMmMmn acagHbIMU NaHensaMu, AOCTYMHBIMU B 3TUX YCTaHOBKAaX, B KOTOPbIX MaHENn AOIMKHbI MCMOMNb30-
BaTbCS B Ka4YeCTBE €CTECTBEHHbIX TOKOOTBOAOB. [1pnMeHSA0T ABa MeToda: LUYHTMPOBaHME C MOMOLLLIO MMBKUX
MeTannmMyecknx Nosioc 1 LWyHTMPOBaHWE CamoHapesalwumMm BUHTamMu. B cnyyasx, koraa naHenu vcnonb-
3YI0T B Ka4YeCTBE eCTECTBEHHbIX 3a3eMMSLUX 3MEKTPOA0B, MOXHO UCMOMb30BaTh LUYHTUPOBAHWE TOMNbKO
rMMbKMMKN MeTannuyeckumm nonockamu. LLlyHTupoBaHue camoHapesarowmmMm BUHTaMu NOAXoANT TONbKO ANs
Lernen aKkpaHMpoBaHUSA [3aLLmTa OT ANEeKTPOMarHUTHbLIX MMMYMbCOB OT rpo30BbIX pa3psaos (LEMP)].

PucyHok E.35a — LLlyHTMpOBaHue rubkumm PucyHok E.35b - LLlyHTMpOBaHue rubkumm
MeTansm4ecKMMmn nonocamm camMoHape3alownumm
BUHTaMM

MpumeyaHue — ONekTponpoBOASLLNE MEPEMBIYKA LUYHTUPOBAHMS, B YAaCTHOCTM 3aliMTa OT SMEKTPOMAarHWUTHbIX
MMMNYNbCOB OT rpo30Bbix paspsigoB (LEMP). Bonee nogpobGHyto MHOpMaUMio O 3alimMTe OT 3NEKTPOMAarHUTHbLIX
MMMNYIbCOB OT NPO30BbIX pa3psiAoB MOXHO HanTh B IEC 62305-4.

PucyHok E.35 — KOHCTpYKLMS! LUYHTUPOBaHUA MeXAy y4acTKaMu MeTannmyeckux pacagHbix naHenewn

E.5.2.6 U3onupoBaHHbLIN MOSNTHUENPUEMHUK

MauTbl MOMHMENPUEMHUKA, NpUeraLme K 3awmuaemMsiMm 3gaHnsam unm obopynoBaHuto, npegHasHa-
YyarTcs ANS MUHUMU3aUMM BEPOSITHOCTU yAapOB MOMHWUM B Npeaenax ux 30Hbl 3aLMThl, KOrAa yCTaHOBMEeHa
nsonupoBaHHas CM3.
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Ecnu ycTaHOBNEHO HECKOMbKO MayT, MX MOXHO COEAUHATL MexXay cOBOoM ¢ NOMOLLBIO BO3AYLLUHbIX TPOCOB, a
NpubnmkeHHOCTb ycTaHOBOK K CM3 gornxHa cooTBeTCcTBOBaTh TpeboBaHUAM 6.3 HacTosLLero npeacTaHaapTa.

CoeanHeHusa BO34YLIHOIO NPOBOAa MexXay MadTamu yBenuumMBaeT 3alumiaemMoe NpoCTPaHCTBO M Takke
pacnpegenseT TOK MOJSTHUM MO HECKOMbKUM MyTsIM TOKOOTBOAOB. B pe3ynbTaTe 3TOro nageHue HanpshkeHus
Baonb CM3 un anekTpoMarHMTHbIE MOMEXM B 3alUMLLAEMOM NPOCTPAHCTBE SABMIAOTCSA HDKE, YEM B Crly4Yae OTCyT-
CTBMS BO3AYLLHbIX TPOCOB.

HanpshkeHHOCTb 3NEKTPOMarHMTHOrO Mofs B 34aHWMM CHWXKAeTCsl Mo npuunHe GonblUero paccTosHUS
Mexay ycTtaHoBkamu B 3gaHum n CM3. M3onupoBaHHyto CM3 MOXHO Takke NPUMEHNATb ANst 34aHUs U3 Xerne-
306€eTOHa, KOTOPbIN yCUNMBaEeT 3ANeKTpOMarHMTHoe akpaHupoBaHve. O4HaKO MCMOMb30BaHUE KOHCTPYKL MK
nsonuposaHHon CM3 npakTukyeTcs He Ans BCeX 34aHUN.

N3onupoBaHHblE CUCTEMbI MOMHUENPUEMHUKA, BbINOMHEHHbIE U3 HAaTAHYTbIX TPOCOB Ha M30NMPOBAaHHbLIX
onopax, NPUMEHSAITCA TaM, FAe HYXHO 3aWuTUTb BOMbLUOE KONMUYECTBO BbICTYNAKOLWNX KOHCTPYKTUBHbBIX
JeTtanen Ha NOBEPXHOCTU Kpbiln. M3onaumst onop AofmKHa COOTBETCTBOBATbL HAMPSKEHUIO, pacCUUTaHHOMY
13 6e30MacHOro paccTosiHUS B COOTBETCTBMM C 6.3 HAcTOsLLEero npeacraHaapTa.

E.5.3 Cuctembl TOKOOTBO4OB

E.5.3.1 O6wiue nonoxeHus

Mpu BbIGOpPE KONMUYECTBA M MNOJSOXKEHUS TOKOOTBOAOB CrefyeT NpMHMMaTb BO BHUMAHWE TO, YTO €Cu
TOK MOSTHUW pacnpenensieTcs No HECKONbKUM TOKOOTBOAAM, pPUCK BOKOBOro yaapa M BO3HUKHOBEHUS 3reK-
TPOMarHUTHbLIX MOMEX BHYTPU 34aHUsi CHWXKaeTcs. VI3 aToro cneayeT, 4To No Mepe BO3MOXHOCTU TOKOOTBO-
Obl AOIMKHbI pasMeLLaTbCs paBHOMEPHO MO NEPUMETPY 34aHUS U C CUMMETPUYHOM KOHUrypaumen.

PacnpegeneHune Toka yry4llaeTcsa He TOMbKO 3a CYET YBETMYEHMS KONTMYECTBA TOKOOTBOAOB, HO TaKKe
3a CYeT COeaUHEHHBIX Mexay cobow Korew, BbipaBHUBAHMSA NoTeHLMana.

TokooTBOAbI AOMKHbI pasMmeLLaTbes (MO BO3MOXHOCTU) HA pacCTOSIHUM OT BHYTPEHHUX Lienen u metan-
JIMYECKUX 3NeMeHToB, YTOObI n3bexaTb He0O6X0aMMOCTU SKBUNOTEHLUMANbHOro coegmnHeHus ¢ CM3.

CnepyeT NOMHUTb O TOM, YTO:

— TOKOOTBOAbI AOMKHbI BbITh KAk MOXHO Bonee KOpOTKMMU, YTOObLI 06ecneunTb (N0 BO3MOXHOCTU) Hau-
MEHbLUYIO MHOYKTUBHOCTb;

— TUMNNYHOE pacCTOsTHUE MexXy TOKOOTBOAAMM yKka3aHo B Tabnuue 4 HacTosILLEero NpeacTaHaapTa;

— KOHpMrypauusi TOKOOTBOOOB UM COEAMHEHHBIX Mexay cobol konewl, BblpaBHUBAHWA NMoTeHUMana BnmvseT
Ha 3HayeHue 6e3onacHoro paccrosHus (cM. 6.3 HacTosLLero npeacTaHaapTa);

— B 34aHMsIX C HaBecamun 6e3onacHoe paccTosiHNE Takke cneayeT OLeHUBaTh C y4eTOM pucka 60KOBOro
yaapa monHum B nogen (cm. E.4.2.4.2 HacTosiLero npeacrangapTa).

Ecnn yctaHOBUTb TOKOOTBOAbI HA GOKOBOW CTOPOHE 34aHUS HEBO3MOXHO MO MPUYUHE MPaKTUYECKUX
U apXUTEKTYPHBIX OFPaHUYEHNIA, TOKOOTBOAbLI, KOTOPbIE AOIMKHBI HAXOAUTLCS Ha 3TOW CTOPOHE, crieayeT
yCTaHaBnMBaTb Ha [APYrMX CTOPOHAax 34aHuMs KaK [OOMOSHUTENbHbIE KOMMEHCUPYIOWME TOKOOTBOAbI.
PaccTosHue mexay aTMMM TOKOOTBOAAMM OOIMKHO OblTb HE MeHee 1/3 pacCTOsiHUI, yKa3aHHbIX B Tabnvue 4
HacTosLLero npeactaHgapTa.

JonyckaeTcs UaMeHeHWe B paccTosiHMM TokooTBoAoB +20 %, ecnv cpefHee pacCcTosiHUE COOTBETCTBYET
Tabnuue 4 HacTosLero npeagcrtaHgapTa.

B 3akpbiTbiX BHYTPEHHUX ABOpax, NepMMeTp KOTopbix npeBbiwaet 30 M, HEOOXOAMMO yCcTaHaBnMBaTb
TOKOOTBOAbI. TUNWNYHBLIE 3HAYEHUS PACCTOSIHUS MeXAy TOKOOTBOA4AMU AaHbl B Tabnuue 4 HacToswero npea-
cTaHgapTa.

E.5.3.2 Konu4yecTBO TOKOOTBOAOB ANA U30SIMPOBaHHbLIX CACTEM MOJSIHUE3ALUUTDI
JononHutensHas nHgopmaLms OTCyTCTBYET.

E.5.3.3 Konu4yectBO TOKOOTBOAOB ANA Hen3onunpoBaHHbIX CUCTEM MOJTHUE3ALNTDbI
[ononHutenbHas MH(bOpMaLI,MFl OTCYTCTBYeET.

E.5.3.4 KoHcTpyKUuMs

E.5.3.4.1 O6wasn uHcdopmaums

BHelLHMe TOKOOTBOAbI YCTAHaBNUBAKOT MeXAYy CUCTEMOW MOMHUENPUEMHMKA U CUCTEMOWN 3a3eMIeHNS.
Ecnu ncnonb3yoTcs eCTeCTBEHHbIE ANEMEHTbI 34aHUS, TO MX MOXHO UCMNOMb30BaTh B Ka4eCTBa TOKOOTBOAOB.

Ecnu 6e3onacHoe paccTosiHne Mexay TOKOOTBO4AaMMU UM BHYTPEHHMMW YCTaHOBKaMMU, pacCUMTaHHOe Ha
OCHOBaHUM PacCTOsiIHUSA TOKOOTBOAA cornacHo Tabnuue 4 HacToswero npeactaHaapTa, SBNAeTCa CrULLKOM
60onbLUIMM, TO KONMMYECTBO TOKOOTBOAOB JOIMKHO ObiTh YBENUUYEHO, YTOBbI COOTBETCTBOBATL TpeboBaHMIO K
6e30nacHOMY PacCTOSIHUIO.
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CuncTteMbl MOMHMENPUEMHUKE, CUCTEMBI TOKOOTBOAOB M CUCTEMbI 3a3EMIIEHUS OOMKHbI OblTb rapMOHM-
3MpoBaHbl A1s obecneveHns kpaTyamLero BO3MOXHOIO NyTu Anst TOKa MOJTHUW.

TokooTBOAbI XenaTenbHO COeAUHATb CO CTbIKaMW CETU CUCTEMbl MOMHUENPUEMHUKE, U OHU OOMKHbI
NPOXOAMTb BEPTUKANbHO 3TUM CThIKaM.

Ecnu Henb3s BbINOMHUTL NPSIMOE COeAUHEHME MO NpUYMHE BONbLUMX HABECOB KPbILWKW U T. 4., COeAUHEHNE
CUCTEMbI MOJTHUENPUEMHMKA U TOKOOTBOAA AOIMKHO ObiTh KpaTyanwmMM U He MPOXOAWTb Yepe3 eCTeCTBEHHbIe
KOMMOHEHTbI (Hanpumep, BOAOCTOYHbIE TPYObI U T. 4.).

Ha pucyHke E.36 nokasaH npumep BHewwHen CM3 gns 3gaHns ¢ pasHOypOBHEBOW KpbILLENW, @ HA PUCYHKE
E.25 — npumep npoekta BHelwHen CM3 ang 3gaHusa BbicoTon 60 M C NNOCKOW KpbILLEN, Ha KOTOPOM pacno-
NOXEHbl KOHCTPYKTUBHbLIE AeTanw.

1 — ropusoHTanbHbIA NPOBOLHNK MOSTHUENPUEMHUKA; 2 — TOKOOTBOA; 3 — T-00pa3HOe aHTUKOPPO3UMHOE COeaUHEHME;
4 — KOHTPOJbHbLIN CThIK; 5 — pacnonoxeHne 3a3emneHns Tuna B, KonbLEeBON 3a3eMIIAIOLLMIA SNEKTPOA;
6 — T-obpasHoe coeanHEHNE Ha KOHbKE KpbILW; 7 — pa3mep SYEkn CeTKU

MpumeyaHue — PaccTosiHMA Mexay TOKOOTBOAaMU OOMKHbI oTBeYaTh TpeboBaHusam 5.2, 5.3 n tabnuue 4 HacTosi-
Lero npeacraHgapTa.

PucyHok E.36 — YcTaHOBKa BHELLUHE CUCTEMbl MOMTHME3aLUTbI Ha 34aHUU U3 U3OSNIMPOBAHHOIO
MaTepuarna ¢ pa3HOypOBHEBOW Kpbllien
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PucyHok E.37a PucyHok E.37b

:
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PucyHok E.37¢c PucyHok E.37d

00—
HOO-

PucyHok E.37e

______ — eCTeCTBEHHbIE KOMMOHEHTbI CM3, Hanpumep BOOOCTOYHbIE TPYObI;

— — npoBoaHukn CMS;
_m_ — KOHTPOTbHbIA CTbIK;
+ — CTbIK

[pumeyaHne — PacctoaHne mexay TOKOOTBO4aMM U pasMep CEeTKM OOMMKHbl COOTBETCTBOBATL BblﬁpaHHOMy YPOBHIO
3aLUMTbl OT MOSTHUK cornacHo Tabnuuam 2 1 4 HacTosILLero npeancrtaHgapTa.

PucyHok E.37 — Npumepbl KOH(pUrypaumm npoBOoAHUKOB CUCTEMbI MOJTHUE3ALLUTbI

Ecnu yBenuumBaeTcsa KonmyecTBO TOKOOTBOAOB, 6€30MacHOe pacCTOsiIHME MOXET COKpallaTbCs B COOT-
BETCTBUU C KOIPPULIMEHTOM K, (CM. 6.3 HacTosLLero npeacTaHaapTa).
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CornacHo 5.3.3 HacTosiLWwero npeacraHgapTa Ha 3gaHuy ycTaHaBNMBaloT Kak MUHUMYM [iBa TOKOOTBOAA
(cm. pucyHkn E.38 n E.36).

N 1 e — ——

| |
— / N
7

(7]
R
1 — anekTpooGopyaoBaHue; 2 — anekTprYeckne NPOBOAHVKM; 3 — NpoBogHWKkM CM3;

4 — OCHOBHasl anekTpuyeckasl pacnpeaenutenbHas kopobka ¢ Y3[T; 5 — KOHTPONbHBIi CTbIK;
6 — cucTemMa MOJTHUENpPUEMHIKA; 7 — aneKTpudeckuii kabenb; 8 — 3asemnuTenb B (hyHOaAMEHTE;
s — BesonacHoe paccTosiHe B COOTBETCTBUU C 6.3 HAcToALLEro NpeacraHaapTa;
| — AnvHa onsa oueHkn 6e30MnacHoOro paccTosiHUS S

I'Ipmmeanme - I'Ipmmep NnokasbliBaeT r|p06neMb|, CBA3aHHbIe C 3J1eKTpOoCUnoBbIM O60py,EI,OBaHI/IeM N UHbIMU YyCTa-
HOBKaMu, HaxogAwMMnUcA B NPOCTpaHCTBE KPbILKX 3a0aHUA

PucyHok E.38 — KOHCTPpYKUUSA cUCTEMbI MOSTHME3aLWUTbI, UCMOSb3YHoLas TONbKO
ABa TOKOOTBOAA U 3a3eMnuTenu B yHaameHTe

[lns BbICOKMX 34aHWN, HANPUMEP BbICOTHbLIX MHOTOKBApPTUPHbLIX JOMOB, M B YaCTHOCTM MPOMbILLMIEHHbIX
W afMUHUCTPATUBHbIX 34aHWUA, COOAepXaLLMX CTarnbHble HECYLLMEe KapKachbl UNn ctanexene3obeToHHbIe KapKachl
UNKn B KOTOPbIX UCMOMb3YIOT CTanexene3obeToH, TOKONPOBOASLLNE KOMMOHEHTbI 34aHNsi MOXHO MUCMNONb30-
BaTb B KA4eCTBE eCTECTBEHHbIX TOKOOTBO/IOB.

MonHbin mnegaHc CM3 onsa Takux 3gaHun SBNSeTcs JOBOJSIbHO HU3KUM, U OHU 0DecrneymBaloT o4YeHb
ADEKTUBHYIO 3aLUUTY BHYTPEHHMX YCTAHOBOK. B 4acTHOCTU, B Ka4yeCcTBe TOKOOTBOAOB XenaTenbHO UCMosib-
30BaTb TOKOMPOBOASLLNE MOBEPXHOCTU CTEH. DTUMM MOBEPXHOCTAMU MOTYT SIBNATLCS apMUPOBaHHbIE 3rie-
MEHTbI, NPU YCINOBMM, YTO OHU COEOUHEHbI U CBA3aHbl Mexay cobon B COOTBETCTBUM C TpeboBaHnem 5.3.5
HacTosLlero npeacrtaHgapra.

Ha pucyHke E.4 npeacraBneHo AgetanbHoe onucaHue Hagnexatlen KoHcTpykumn CM3, ncnonsaytoulen
eCcTecTBeHHble koMmnoHeHTbl CM3, HanpumMmep cTanebHas apmarypa.

VMcnonb3oBaHne eCTECTBEHHbIX KOMMOHEHTOB, COAEPXaLLUX CTPOUTENbHbIE KOHCTPYKUUW, YMEeHbLuaeT
nageHne HanpspkeHUs Mexay CUCTEMON MOMHUENPUEMHMKA U CUCTEMOM 3a3eMIeHNs], a Takke anekTpomar-
HUTHbIE NMOMEXW, Bbl3blBaEMble TOKOM MOJTHUW B 30aHUM.

Ecnu cuctema monHuenpnemMHmka coegmHeHa ¢ NpoBoAALLMMN YaCTAMM KOFIOHH B CTPOUTENIbHOM KOMIM-
NleKCe N C SKBUMOTEHUMAIbHbIM COEAUHEHWEM HA YPOBHE 3€MIM, YacTb TOKA OT MOSTHMM NPOTEKAET yepes
3TN BHYTPEHHME TOKOOTBOAbI. MarHMTHOE nore 3Toro YacTMYHOro Toka MOJSIHWMM BIUSIET Ha coceaHee obopy-
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JOBaHMe U OO0MKHO paccMaTpuBaTbCs MpU NPOEKTUpoBaHMM BHyTpeHHen CM3 1 anekTpuyeckmx MU anekT-
POHHbIX YCTAHOBOK. BennumMHa 8TMX 4YaCTU4YHbLIX TOKOB 3aBUCUT OT pasMepoB 3[4aHMs U OT KonmdecTBa
KONOHH, ecnun JonyCTUTb, YTO hopma KpUBOW ToKa NOBTOPSET (DOPMY KPMBOM TOKA MOSTHUM.

Ecnu cuctema monHnenpuemMHuka M3onmMpoBaHa OT BHYTPEHHUX KOFIOHH, TO HMKaKOW TOK He npoTekaeT
Yyepes KOSMOHHbI B KOMMIEKCEe 30aHNS NPy YCIOBMU, YTO U30NAUMS He HapyleHa. Ecnn nsonaumst HapylweHa
B KakoM-nnbo mecte, TO Gonbliasd 4YacTb TOKa MOJTHUM MOXET MpoTeKaTb Yepe3 KOHKPETHYH KOMOHHY Unn
rpynny KoroHH. KpyTusHa Toka MOXET yBENMUMBATLCS U3-32 YMEHbLUEHHOW BUPTYaribHOM MPOOOIPKUTENBHOCTH
poHTa MMNyrnbca, BbI3BAHHOIO MOBPEXAEHWEM, U Onmanexalwee obopynoBaHME NoABeEpraeTcs BO3Aew-
cTBUIO B BOMbLUen CTeneHn, 4em B Crydae KOHTPONMpyemMoro coegmHeHns kKornoHH ¢ CM3 3gaHus.

Ha pucyHke E.10 nokasaH npumep KOHCTPYKLUUN BHYTPEHHUX TOKOOTBOAOB B 6OMbLLIOM ere300eToOHHOM
34aHMM MPOMbILNEHHOr0 HasHadeHus. [pu nnaHvpoBaHun BHyTpeHHen CM3 cnepyeTr paccmaTtpuBaTtbh
3ANEKTPOMarHuUTHy0 cpeay B6Nn3n BHYTPEHHUX KOMOHH.

E.5.3.4.2 HensonmnpoBaHHblIe TOKOOTBOAbI

B 30aHMsX CO MHOXECTBEHHbLIMM TOKOMPOBOASALMMM HYaCTAMN Ha BHELLHMX CTEHax MPOBOOHWKMA MOSHME-
NnpUeMHMKa N cucTemMa 3a3eMreHNs OOMKHbI COEANHATLCS C NPOBOAALMMM YaCTSIMU 34aHUSA BO MHOMMX TOYKaXx.
3710 cokpaTtuT 6e3onacHoe paccTosiHue cornacHo 6.3 HacTosLero npeacraHgapTa.

B pesynbTate 9TUX coeauHeHWI NpoBoasLLMe YacTy 34aHNst UCMONMb3YIOTCH B Ka4ecTBe TOKOOTBOAOB, a
TaKke B Ka4eCTBE LUNH BblpaBHMBAHUS NOTEHLMANOB.

B uenom B nnockmx 3gaHusax (0ObIYHO MPOMbILLSIEHHBIE KOHCTPYKLMM, BbICTABOYHbIE 3anbl U T. 4.), pas-
Mepbl KOTOPbIX B YeTbipe pasa MpeBblllaloT pacCTOSiHME TOKOOTBOAOB, CreAyeT WCMOoNb3oBaTh [OMOSHU-
TenbHble BHYTPEHHME TOKOOTBOAbI NPUONN3nNTenbHO vYepes kKaxable 40 M, rae 370 BO3MOXHO.

Bce BHYTpPeHHWE KOSMOHHbI M BCE BHYTPEHHUE pas3fenuTenbHble CTEHbl C NMPOBOASLMMMU YaCTAMM,
Hanpumep CTEPXXHSMU CTanbHOW apMaTypbl, KOTOPblIE HE COOTBETCTBYHOT YCIIOBUSIM 6E30MacHOro pacctosHus,
OOJIMKHBI COEAUHATLCSA C CUCTEMOWN MOSTHUENpPUEMHMKa (CUCTEMON 3a3eMMEHNS) B COOTBETCTBYIOLLMX TOYKaX.

Ha pucyHke E.10 npeacrasneHa CM3 BbICOKOro 34aHusi ¢ BHYTPEHHUMU KOFNIOHHaMU, BbINOMHEHHbIMMW
n3 cranexenesobetoHa. [Ina npefoTBpalleHUs ONacHOrO0 MCKPEHUS Mexay pasnuyHbIMU MpoBOAALLMMM
YacTaMU 3aaHUs apmMaTypa KOMOHH COeAMHSAETCA C CUCTEMON MOMHUENPUEMHMKA U CUCTEMON 3a3eMIeHus.
B pesynbTaTe 4acTb TOka MONMHUM ByaeT NpoTekaTb Yepes3 3T1 BHYTPEeHHMEe ToKooTBOAbl. O4HaKo TOK pacnpe-
JensieTcs N0 MHOrOYUCIIEHHbIM TOKOOTBOAAM U MMeeT NpubnmnsnTenbHO Ty Xe KPUBYHO, YTO U TOK paspsga
MOJTHMU, MPU 3TOM KPYTM3HA KPUBOW YMeHblUuaeTcs. Ecnv 3T coeauHeHnst He BbIMOSTHEHBI U MPOUCXOANT
NCKPEHME, TO TOK MOXET NMPOTEKAaTb TONBbKO MO OAHOMY UITM HECKOJIbKMM BHYTPEHHUM TOKOOTBOAAM.

dopma curHana Toka npobos 6ygeT 3HAYMTENBHO Kpyye, YeM ToKa OT MOJTHUW, MOSTOMY HarnpshkeHue,
BO3HMKAOLLLEE B COCEAHMX NETNAX, 3HAUYNTENBbHO YBENNYUTCS.

[Ona Taknx 3gaHunm 0cobeHHO BaXXHO A0 Havarna NpOEeKTUPOBaHWS 34aHWUsi CKOOPAMHMPOBATb MPOEKT
camoro 3gaHus, a Takke npoekt CM3 Tak, 4ToObl NpoBOAsLME YaCcTU 34aHNST MOXHO ObINo MCMONb30BaTh
ansa monHuesalwmTbl. [NocpeacTtBOM CKOOPAMHMPOBAHHOIMO MPOEKTa MOXHO COo3aTb BbICOKO3(EKTUBHYIO
CMS3 ¢ HaumeHbLLMMKM 3aTpaTamu.

3awumTy niogen oT MOMHUN Ha BbICTYMNalOLLEM BEPXHEM 3Taxe, Hanpumep HaBeCHOM BEpXHEM aTaxe,
NPOEKTUPYIOT B COOTBETCTBUM C 4.2.4.2 HACTOSLLEro npeacTaHaapTa u pucyHkom E.3.

E.5.3.4.3 U3onunpoBaHHble TOKOOTBOAbI

Ecnu no apxuTekTypHbIM coOobpakeHnsiM TOKOOTBOAb! HEMNMb3s Pa3MeCcTUTb Ha MOBEPXHOCTU, UX crieqyeT
yCTaHaBnMBaTb Ha OTKPbITbIX LWEensax B KAPNUYHOW knagke. B atom cnyyae Heobxoaumo obecneumsBaTtb
BGe3onacHoe paccTosiHue, B COOTBETCTBUM € TpeboBaHueM 6.3 HacTosLLlero npeacraHaapTa, Mexay TOKOOT-
BOAOM U MeTannM4yeckuMmm arieMeHTamMum BHYTPU 34aHUS.

He pekomeHayeTcsa ycTaHaBnuMBaTb TOKOOTBOAbI HEMOCPEACTBEHHO HA BHELLHEW LUTyKaTypke, NOTOMY
YTO OHa MOXET paspyllaTbCs B pesdynbTaTe TEnoBOro paclumpenus. Kpome Toro, B pesynbrare Xxumude-
CKOWM peakuumn LITYKaTypka MOXeT BbiLBeTaTb. PaspylueHne WwTykaTypkm BEpOSATHEE BCETO MOXET NMPOUCXO-
ONTb B pe3yrnbTaTe MOBLILWEHNUS TEMMNEPATYPbl U MEXAHNYECKUX CWI1, Bbi3bIBAEMbIX TOKOM MOJTHUW; MPOBOA-
HUKK ¢ NokpbiTMeM 13 MNBX npepoTepallaoT oOpasoBaHne NATEH.

E.5.3.5 EcTecTBeHHbIe KOMMOHEHTbI

Ona yeenuuyeHus obluero KonudecTsa napannernbHbiX NPOBOAHUKOB TOKA PEKOMEHAyeTcsl UCMOmb30-
BaTb €CTECTBEHHbIE KOMMOHEHTbI, MOCKOSbKY 3TO YMEHbLUAET NaJeHne HanpsikeHsl B CUCTEMaX TOKOOTBOA0B
1 COKpallaeT aneKTpoMarHuTHbIe nomexu B 3agaHun. OgHako crnefyeT rapaHTMpoBaTh, YTO TakMe TOKOOTBOAbI
ABMNSAOTCSA 3M1IEKTPUYECKN HEMPEPLIBHBIMK MO BCEMY NMYTU MeXAY CUCTEMOV MOSTHMENPUEMHUKA U CUCTEMOIA
3a3eMrIeHusI.
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CtanbHyo apmaTypy B 6ETOHHbIX CTEHaxX UCMONb3YylT B KayeCTBE eCTeCTBEHHOro komnoHeHTa CM3,
Kak nokasaHo Ha pucyHke E.27.

CranbHylo apMaTypy B HOBbIX MOCTPOEHHbIX 30aHNAX criedqyeT paccmaTpuBaTtb B cooTBeTcTBUM ¢ E.4.3.
Ecnu Henb3s rapaHTMpoBaTh 3NEKTPUYECKYD HEMPEPBLIBHOCTb €CTECTBEHHBIX TOKOOTBOAOB, TO yCTaHaBMu-
BalOT OObI4YHbIE TOKOOTBOAbI.

Ons 30aHui ¢ NOHWXKEHHbIMU TPeOOBaHUSAMY K 3alLMTe B KayecTBe TOKOOTBOAA MOXHO UCMOMb30BaTb
MeTanmnMyecKkylo BOOOCTOYHYIO TpyOy, KOTOpas yAOBNETBOPSIET YCIOBUSAM €CTECTBEHHbIX TOKOOTBOAOB B
cooTBeTCTBUK C 5.3.5 HacTosWwero npegcraHgapTa.

Ha pucyHkax E.23a, E.23b n E.23c nokasaHbl npuMepbl KpenneHusl NpOBOAHUKOB Ha KpPbILEe U TOKOOT-
BOJOB C COOTBETCTBYIOLLUMU FrEOMETPUYECKMMM pasMepamu, a Ha pucyHkax E.23c n E.23d nokasaHbl coean-
HEHMs TOKOOTBOAA C MeTannmMyeckon BOOOCTOYHOW TpyOour, ToOKONpoBOAALLMMY Xernobamu 1 npoBOAHUKOM
3a3emneHus.

B kauyecTBe ecTeCTBEHHbIX TOKOOTBOLOB MOrYT MCMOMb30BaTbCA apMaTypHble CTEpPXHW CTEeH unu
DOETOHHbIE KOMOHHBI U CTalnbHbIE KapKacHbIe KOHCTPYKLNK.

MeTannuyecknin pacag nnn dacagHoe NOKPbITUE 34aHUA MOXHO MCMONb30BaTh B KayeCcTBe eCcTecT-
BEHHOro TOKOOTBOAA, OTBevaroLero TpebosaHuto 5.3.5 HacTosiLero npeacraHgapTa.

Ha pucyHke E.8 nokasaHa KOHCTPYKUMSI CUCTEMbI €CTECTBEHHbIX TOKOOTBOAOB C MeETanfMyecKuMu
anemMeHTamu dacaga u ctanbHOM apmMaTypol B BETOHHbBIX CTEHAxX B KQYEeCTBE MCXOLHOW MaHenu BbipaBHU-
BaHWS noTteHumana, kK KOTopon noacoeamHeHbl 6ankn BolpaBHMBaHWSA NoTeHUMana BHyTpeHHen CM3.

CoeanHeHna ¢ cUCTEMON MOMHWENpPUEMHMKA crnefyeT ycTaHaBnMBaTb Ha BepxXHeW 4YacTu NOKpbITUS
CTEH, a C CUCTEMOM 3a3eMIIEHUSA — Ha HWXKHEN YacTu C apMUPOBAHHBIMWU CTEPXKHAMU BETOHHbLIX CTEH, ecnu
37O LenecoobpasHo.

PacnpefneneHue Toka B Takux MeTannuyeckux acagax asnserca 6onee ycTonumsbiM, YEM B Keneso-
B©eToHHbIX cTeHax. Pacagbl U3 MeTannuM4yeckMx NMCTOB coaepKaT OTAenNbHble naHenu, obblYHO ¢ Tpaneune-
BUOHbIM cedyeHneMm wnpuHon ot 0,6 ao 1,0 M 1 ANUHOW, COOTBETCTBYIOLLEN BbICOTE 3A4aHUA. B BbICOTHbIX
30aHMAX ANvMHa NaHenu He COOTBETCTBYET BbIiCOTE 34aHMs BCNeAcTBMe npobrnem ¢ ux TpaHCMOpPTMPOBKOW.
Bo Bcem hacage coaepXMTCA MHOXECTBO CeKUUK, pasMmelllaemMblX 0gHa Hag Apyron.

Ons meTannuyeckux acagoB MakcumanbHOE TEMMOBOE paclUMpeHune crnegyeT pacCcuuTbiBaTb Kak
pasHuly B AnMHe, obpa3yeMol MakcumarbHOM TeMMnepaTypon MeTann4eckoro dacaga nog Bo3gencTBUeEM
COJHeYHoro ceeta npubnuauntensHo 80 °C n MuHMManbLHoOM TemnepaTypoi MuHyc 20 °C.

Pasnuua Temnepatypbl 100 °C cootBeTCcTBYET TennoBoMy pactumpennto 0,24 % ans anomudna n 0,11 %
ans cranu.

TennoBoe pacluvpeHne naHenen NpUBOAUT K NEpeMELLEHNIO NaHenemn K criefytoLLen Cekumm nm K KOHCT-
PYKTUBHBIM AeTansim.

MeTannuyeckue coeMHeHUs, Hanpumep Te, KOTopble MoKa3aHbl Ha pucyHke E.35, cnocobecTByloT paBHO-
MEepHOMY pacnpefeneHnio Toka B MeTannuieckmx dacagax U CHUXalT TeM caMbiM BO3AENCTBUE IMEKTPO-
MarHWTHOIO MOMsi BHYTPU 34aHus.

MeTannuyeckunii dpacag co3gaeT MakCMMarbHOE 3MIEKTPOMarHUTHOE 3KpaHMpOBaHUE, ECIN OH SIBMNSIETCS
AMEKTPMYECKM HEMPEPBLIBHBLIM MO BCEN CBOEN 30HE.

Bbicokon a(hpeKTMBHOCTN INEKTPOMArHUTHOrO 3KpaHNPOBaHNA 34aHNA AOCTUratloT Toraa, korga nocro-
SHHOE COeOUHEHNE COMPSKEHHbIX MeTannmyecknx acagoB BbIMOMHAETCA Yepes JOCTaToYHO Hebonblive
NPOMEXYTKN.

CummeTpusa pacnpegeneHnsi Toka HENOCPeACTBEHHO CBSA3aHa C KONMYECTBOM COeANHEHM.

Ecnu k ocnabneHunio akpaHa npeabsBnsalTca cTporne TpeboBaHnsa v B dacan BCTpamBalTCs OKHa U3
CMMOLUHBbIX MOMOC, TO 3TU OKHAa AOMKHbI LUYHTUPOBATLCSA C MOMOLLBLIO NPOBOAHMKOB Yepes KOpOoTKue rnpomMe-
XKYTKU. OTO MOXHO cAenaTtb C NOMOLLbIO MeTanIMyecknx OKOHHbIX pam. MeTannuyecknin dpacag CoeanHsitoT
C pamoi OKHa Yepe3 KOpoTKMe NpoMexyTkn. OBbIYHO KaXabIN Kpan COeQUHSOT C rOPU3OHTaNbHOW NONepeYHoN
©ankon OKOHHOM paMbl Yepe3 NPOMEXYTKM, He MpeBblllalolne NpOCTPaHCTBO BepTUKAlbHbBIX 3MEMEHTOB
KOHCTPYyKUMM OkHa. Heobxoanmo nsberatb n3rnboB n o6xo4oB (CM. pucyHok E.9).

MeTannudeckne cdacagbl, BKITHOYaOLWMe CPaBHUTENBHO Marble aNeMEHTbI, He CBSA3aHHble Mexady cobow,
He MOTYT UCMOMb30BaTbCA B KAYECTBE CUCTEMbI ECTECTBEHHbIX TOKOOTBOAOB UMM SMNEKTPOMAarHUTHOIO 3Kpa-
HUPOBAHUS.

MogpobHas wHopmMauus o 3awmTe SMEeKTPOYCTAHOBOK WM OMEKTPOHUKM B 3OaHUSIX COOEPXKUTCA B
IEC 62305-4.

E.5.3.6 KOHTpPONbHbIN CTbIK
KOHTpOMbHbIE CThIKM YNPOLLAT U3MepeHne CoOnpPoTUBIEHNSI CUCTEMbI 3a3EeMIEHNS.
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KoHTponbHble CThikKu, oTBevaroLme TpeboBaHuio 5.3.6 HacTosLero npeacraHaapTa, AOMKHbl yCTaHaB-
nMBaTbCA B COEAMHEHUSX TOKOOTBOAOB C CUCTEMOWN 3as3eMrieHusd. 3TU CTblKM YNpoLLaloT onpeaeneHue
NOCpPeACTBOM M3MEPEHUST COOTBETCTBYIOLLErO KONMYECTBa COeQNHEHNI C cCUCTeMOn 3asemrieHuvs. briarogaps
3TOMYy MOXHO NOATBEPAUTb CYLLECTBOBAHUE HEMPEPBLIBHbIX COEAMHEHUA MeEXZY KOHTPOSbHbIM CTbIKOM U
CUCTEMOW MOSHMENPUEMHMKA UMK CrieayoLLLEeN KOHTaKTHOM LWMHOW. Ha BbICOKMX 34aHMsAX KOMbLEBble NPOoBOA-
HVMKM COEOMHSAIOTCS C TOKOOTBOAAMM, KOTOpble MOTyT YCTaHaBNMBAaTbCHA B CTEHE U ObiTb HEBUOUMBIMU; UX
CyLLeCTBOBaHME MOXHO NOATBEPANTL TONBLKO MOCPEACTBOM 3MEKTPUYECKOTO U3MEPEHNUS.

Ha pucyHkax E.39a — E.39d nokasaHbl npuMepbl KOHCTPYKLMA KOHTPOSbHOIO CThika, KOTOPbIA MOXeT
yCTaHaBnMBaTbCHA Ha BHYTPEHHEW CTeHe 34aHus UnuM B AuarHocTuyeckom 6Grioke B 3emne 3a npegenamu
3gaHusa (cMm. pucyHok E.39b). UToBbl MOXHO ObINIO M3MEpUTb HENPEepbIBHOCTb, HEKOTOPbIE MPOBOAHMKU
OOIMKHBI UMETb U30NALNOHHBIE 0BOMOYKM HA KPUTUYECKN BaXKHbBIX yYacTKax.
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PucyHok E.39¢ PucyHok E.39d
AnbTepHaTtuBa 1 — KOHTPONbLHBLIN CTLIK HA CTEHE AnbTepHaTuBa 2 — KOHTPONbLHLINA CTLIK B MOy
1 — TOKOOTBOA,; 1 — TOKOOTBOA;
2 — 3azemnsoLWmMiA anekTpoa Tuna B, ecnu npymeHMMmo; 2 — 3a3eMnsoWnA anekTpoa Tuna A, ecnv NpUMeHUMO;
3 — 3aszemnsAOLWNIA ANeKTpoa Tina A, ecnv NpUMEHNMO; 3 — KOHTaKTHasi WuHa BHyTpeHHen CM3;
4 — 3a3eMnALLNIA ANeKTPoa B (pyHOaMeHTE; 4 — KonbLIeBON 3a3eMnSOWNI anekTpog Tuna B;
5 — coeguHeHune ¢ BHyTpeHHen CM3; 5 — KonbLEeBOW 3a3eMNALLMI SNEKTpo4 Tuna B;
6 — KOHTPOJbHbIV CTbIK HA CTEHE; 6 — KOHTPOJbHbIV CTbIK B MOMY;
7 — aHTMKOppO3uiiHoe T-obpasHoe coegnHeHME B 3eMrie; 7 — aHTMKOPPO3uiiHoe T-00pasHoe coeauHeHne B 3eMITE;
8 — aHTMKOPPO3UINHOE CoeaUHEHME B 3EMIIE; 8 — aHTUKOPPO3MINHOE COeaUHEHNE B 3EMITE;
9 — coeguHeHWe Mexay MONHMEOTBOAOM U CTarnbHOMN 9 — coeagnHeHne Mexay MONHMEOTBOAOM M CTanbHON

Oankon Oankon

MpumeyaHne 1 — KOHTPOMbHBIN CTbIK, NOKa3aHHbI Ha pucyHke E.39d, fomkeH ycTaHaBnMBaTbCA Ha BHYTPEHHeN
W1 BHELLHEN CTeHe 34aHus unv B guarHocTmyeckom 6noke B 3emre 3a npegenamu 3aaHus.

Mpumeyarme 2 — YTo6bl MOXHO BbINO M3MEPUTL COMPOTUBIIEHME LUNelda, HEKOTOpbIE COEAVHUTENbHbIE MPOBO/-
HWKM OOIMKHbI UMETb U30NALMOHHbIE 060MOYKM BAOMb KPUTUHECKUN BaXKHBIX Y4aCTKOB.

PucyHok E.39 — MpuMepbl coeaHeHUs 3a3eMIIeHUs C CUCTEMOM MOJNTHUE3alUTbI 30aHUMN,

UCNoNib3ywuwunx ecteCtBeHHble TOKOOTBOAbI (GaﬂKM) n M306pa)KEHVIﬂ
KOHTPOJIbHOIO CThiKa
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Lienecoobpa3Ho B criyyae coeauHeHWI 3a3eMIEHNs] CO CTalrbHbIMKU KONOHHAMMW Yepes coeluHsiiolwmne
NPOBOAHVKN BbINOMHATL COEANHEHUA OT €CTECTBEHHbIX TOKOOTBOAOB [0 3a3eMINSAILLIMX 3NEeKTPOAoB nocpen-
CTBOM WCTOSIb30BaHNs CErMEHTOB MPOBOAHMKA M KOHTPOSbHBIX CTbIKOB. Heobxoaumo ycTaHaenvBaTtb CrieLu-
arbHbl€ KOHTPOJIbHbIE 3a3eMISIOLNE SNEKTPOAbI, YTOObI YNPOCTUTL NPOBEPKY CUCTEMbI 3a3emMreHnss CM3.

E.5.4 Cuctema 3asemneHus

E.5.4.1 O6wwiue nonoxeHus

MpoekTtnposwmnk CM3 n yctaHoBLwK CM3 gomkHbl BeiGMpaTh NOAXOASALLME TUMNbI 3a3EMNSAIOLLMX SMEKT-
pOOoB M pa3mellaTb UX Ha 6e3onacHbIX pacCTOsIHMSAX OT BXOAOB M BbIXOAO0B 34aHWUS U OT BHELLHUX TOKONPO-
BOAALMX anemMeHToB B noyse. lNpoektnpoBwmnk CM3 n yctaHoBwmuk CM3 gormkHbl onpegenaTs cneumarnbs-
Hble YCIOBMSI B OTHOLUEHWUW 3aLUUTbl OT OMACHOrO LUAaroBOro HanpshkeHus BONnM3n ceTen 3a3eMIieHns, ecnm
OHW YCTaHOBIEHbI B 30HAX, JOCTYMHbIX ANs ntoaen (CM. pa3gen 8 HacTosilwero npeacraHgapTa).

MybuHa yCTaHOBKM M TUM 3a3eMISHOLLNX SMEKTPOAOB AOIMKHbI ObITh TaKMMK, YTOObI CBECTU K MUHUMYMY
BO3AENCTBMSA KOPPO3MM, BbICbIXaHWsi U MPOMeEpP3aHMs NMOYBbI U TEM CaMbiM CTabMIM3MPOBaThL SKBUBANIEHTHOE
COMpOTUBIEHNE 3a3EeMIIEHMS.

B ycnosusix cunbHoro oxnaxageHus (Mopo3sa) nepBbli METP BEPTMKANbLHOIO 3a3eMNUTENsi He PEKOMEH-
ayeTcs paccMmaTpmBaTb Kak 3hEeKTUBHbBIN.

"myBokopacnonoXeHHbIe B 3eMrle 3a3eMISoLLMe SMeKTpoabl MOryT ObiTb 3hdEKTUBHEIMU B TEX CryYasix,
KOrfa ConpoTUBIIEHNE 3a3EMIIEHUS CHDKAETCS C YyBENMYEHUEM FNYOUHbI.

Tam, roe metannuyeckas apmaTtypa OeToHa MCnonb3yeTcsl B KayecTBe 3a3eMIISIIOLLEro anekTpoaa,
ocoboe BHMMaHMe HeOOX0OUMO yaensaTb MEXCOeANHEHNAM, YTOObI HE JONYCTUTb MEXaHUYECKOro pacTpec-
KkuBaHusa 6eTtoHa.

Ecnn meTannuuyeckas apmaTypa Takke MCMNonb3yeTcst ANsl 3alMTHOrO 3a3eMIIeHUsl, HY)KHO MPOBOAUTL
Oonee cTporoe n3MepeHue TONWUHBI CTEPXXHEN U coednHeHus. B aTom cnydae cnegyet Bblbupate apma-
TYpHbIE CTEpPXHW OOonblNX pa3MepoB. [1OCTOSAHHO cnedyeT Mpu3HaBaTb HEOOXOAMMOCTb ObecrneyeHust
KOPOTKUX M NPSAMbIX COEOUHEHU ANSA 3aLMTHOMO 3a3eMIIeHMs OT MOJTHUMN.

I'IpmmeHaHme - |_|pVI Mncnonb3oBaHNKN NpeaBapuUTesibHO HaNMpAXeHHOro 6eToHa BHUMaHue yAenawT nocneacrtemam

NPOXOXOEeHUA TOKOB pa3psana MOJTHUK, KOTOPble MOTyT co3aBaTb HEAOMYCTUMblE MeXaHUYeCKne HanpsaXXeHus.

E.5.4.2 Tunbl pacnonoxeHnn 3asemMnaoLWero anekTpoaa

E.5.4.2.1 PacnonoxeHune tuna A

Cuctema 3aszemrneHus Tuna A nogxoauT Ansg oQHO3TaXKHbIX 34aHui (HanpuMmep, AOM ANst O4HOW CEMbM),
CYLLIECTBYIOLLMX KOHCTPYKUUA nnn CM3 co CTEPXHAMU UM MHOTOXMWIBbHBIMU TPOCaMu Unv Onst N30Nmnpo-
BaHHon CMS3.

[aHHbIA TMN pacnonoXeHus1 BKIOYaEeT ropn3oHTarbHbIE UM BEPTUKANbHbIE 3a3EMIUTENN, COEANHEHHbIE
C KaXkOoblM TOKOOTBOZOM.

Ecnu ucnonb3yeTcsa KOMbLUEBOW NPOBOAHMK, KOHTAKTUPYIOLLMIN C 3eMMiel, KOTOPbI COeaAMHAeT Mexay
cobori TOKOOTBOAbI, PACMoSioKEeHUe 3aseMnuTens Mno-npexHeMy KrnaccuduumpyeTca Kak pacnornoxeHue
Thna A, ecnu KonbLEBOW NPOBOAHUK conpukacaeTcs ¢ 3eMnen He meHee Yem Ha 80 % cBOEen ANUHLI.

Mpn pacnonoxeHuu Tuna A MMHUManbHOE KONNYECTBO 3a3eMnnTenen AomkHO ObiTh ABa.

E.5.4.2.2 PacnonoxeHue Tuna B

Cuctema 3asemneHus Tvna B mncnonb3yetca ona cetyaTbiX CUCTEM MonHuenpuemHuka u ana CM3 ¢
HECKOIbKMMW TOKOOTBOJAMM.

[aHHbI TMN pacnonoxeHnsa BkntovaeT NnbOo KonbLIEBOW 3a3eMnuTenb, yCTaHaBNMBaeMbl 3a npeaenamu
34aHns, conpuKacaroLwmnnes ¢ 3emnen He meHee Yem Ha 80 % cBoel ANWHbI, NN 3a3eMNSALLNA NeKTpos B
dyHOaMeHTe.

[na nUWeHHOro pacTUTeNbHOCTU CKanMCTOro rpyHTa PeKkoMeHOYeTCs MCMOoSib30BaTb PacrofioXeHne
3as3emMneHus tuna B.

E.5.4.3 KoHcTpyKuus

E.5.4.3.1 O6wme nonoxeHus

CuncTeMbl 3a3eMIeHNst OIMKHbI BbINOMHATL CreayloLwue 3agayn:
— NpoBeAeHNe ToKa MOSTHUKN B 3EMIIIO;

— BblpaBHMBaHWe NoTeHUMana Mexay TOKooTBoAaMU;
— KOHTpOIb noTeHuuana B6nmn3n NpoBoasaLLMNX CTEH 30aHMS.
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3azemngiolLme anekTpoabl 3a3emMneHns B hyHOaMeHTe 1 KonbLeBble 3a3emnuTenu Tuna B oteevatoT
BCeM 3TuM TpeboBaHusaM. PaguansHble 3a3emnsiowme anekTpoabl Tuna A unu yrnybneHHble BepTukanbHble
3a3eMnNuUTENM He OTBEYalT 3TUM TpebOBaHUSIM B OTHOLLEHWM BblpaBHUBaHWS NOTEHUMana v KOHTPOMs
noTeHumana.

dyHOaMeHThbl 34aHMSA U3 COeQUHEHHOro Mexay cobon apMmpoBaHHOTO BETOHa OOMKHbI UCMONb30BaThCS
B KayecTBe 3asemnsowux anektpogoB dyHaameHTa. OHM MpOSABMSAOT OYE€Hb HW3KOE COMpPOTUBIEHUE
3a3emMneHuns n obecneuynBaloT OTNMYHOE BbipaBHMBaHME noTeHumana. Korga ato HEBO3MOXHO, KenaTernbHO
MCMNOnb30BaTbh CUCTEMY 3a3eMIIEHVsI B BUAE KOMbLEBbIX 3a3eMMSIOLWMX 3neKTpogoB tuna B u yctaHaenu-
BaTb UX BOKPYr 34aHus.

E.5.4.3.2 3azemnsrouwme anektpoabl B hpyHOamMeHTe

3aseMnawLWmi 3anekTpoa pyHaaMeHTa, KOTOpbIi oTBeyaeT TpeboBaHuio 5.4.4 HacToswero npencraH-
AapTa, BKIOYaeT NPOBOAHUKK, KOTOPbIE YCTaHaBnMBaloTCa B oyHAaMeHTe 34aHns nog 3emnen. [nvHy gonon-
HUTENbHbIX 3a3eMMSOLUX ANEKTPOLOB ONpeaensoT N0 CXeMe PUCYHKa 2 HacTosILLEero npeactaHaapTa.

BasemngiwolLme anekTpoabl B byHAaMeHTe ycTaHaBnusawT B BeToHe. Ecnn 6eTOoH umeeT cooTBeTCT-
BYIOLLLYIO KOHCTPYKLIMIO M 3aKpblBaeT 3a3eMMsoWmnin anekTpos B oyHaamMeHTe He MeHee YeM Ha 50 mMm, OH
3alUMLLEeH OT KOppo3uK, YTO SIBMSIeTCA ero npeumylliectsoMm. Cnenyet Takke NMOMHUTb, YTO apMUPOBaHHbIE
cTanbHble CTEPXHU B OETOHe co3JalT Ty Xe BENUUMHY ranbBaHMYEeCcKOro noteHuuana, Yto U MefHble
NPOBOAHUKN B NoYBe. OTO JaeT XOpoLlee UHXEHEPHOE peLleHne A NPOEKTUPOBaHNS CUCTEM 3a3eMIeHNs
34aHumn u3 xenesobetoHa (cm. E.4.3).

MeTannel, ncnonb3yemble Afs 3a3eMIISOWMX 3NeKTPoaoB, AOMKHbI COOTBETCTBOBATb Marepuanam,
nepeyvmcrieHHbiM B Tabnuvue 7 HacTosAwero npeacrtaHgapTa, a noBedeHue MeTansa B OTHOLEHUN KOppo3um
B MOYBE BCErfa Hy>XHO y4mTbiBaTb. HekoTopble TpeboBaHMsA AaHbl B 5.6 HacTosiwero npeacraHgaprta. Ecnm
Kakune-nnbo TpeboBaHms, KacaroLmMecsi KOHKPETHOIO TWMa MOYBbI, OTCYTCTBYHOT, TO MCMOMb3YHT OMbIT COCEOHUX
NpeanpuUaATUA, UCNONb3YIOWNX CUCTEMbI 3a3€MIMEHUs, €CNN NoYBa UMEET aHanornyHble XMMmMyeckue CBOR-
CTBa W KOHCUCTeHUMI0. [locne Toro Kak TpaHLwlen Ans 3a3eMnsiolmX anekTpoaos 6yayT 3ackinaHbl, BHUMaHWUe
cnepyeT yaoensatb TOMy, YTOObl PSAOM C 3a3eMNSIOWLMMM 3NEKTPOAAMU HE HaxoOUNoCh MbINn OT 305bl, KYCKOB
yrnsg unm CTpouTEnNbHOro Mycopa.

Opyraa npobnema BO3HMKaET U3 3MNEKTPOXMMUYECKON KOPPO3UU BCREACTBME ranbBaHUYECKUX TOKOB.
Ctanb B 6€TOHE MMEET MOYTU TOT XKe CaMblii ranbBaHUYECKMIA NOTEHLUMAn B 9NEeKTPOXMMUYECKOM pPsay, YTO
n megb B noyse. Korga ctane B 6eTOHE COeanHSETCs CO CTanbio B NMOYBE, HaMpsPKeHWe raribBaHMYeCcKoro
HanpsPKeHUs BENUYMHON NprubnmnsnTenbHO 1 B Bbi3biBAET KOPPO3MOHHBIV TOK, MPOTEKAOLWMIA Yepes MoYBy U
Cbipoi 6ETOH, KOTOPbI pa3pyLlaeT cTasb B MOYBE.

B kayecTBe 3a3eMNSALWNX 3MEKTPOLOB B MOYBE UCMOMb3YIOT MeAHbIE NPOBOAHWUKM UNN MPOBOAHUKM, U3-
FOTOBIMEHHbBIE U3 HEPXKABEIOLLEN CTanu, KOTOPblE COEOQUHSIIOTCS CO cTarnbio B 6eToHe.

B neHTto4yHOM pyHOAMEHTE MO NepuMeTpy 34aHus crnefyeT yCTaHaBnMBaTb MeTannyeckuin NpoOBOSHNK
B COOTBETCTBMM C Tabnuuen 7 HacTodLLero npeacTaHaapTa UM OUUHKOBAHHYIO CTarnbHYO NEHTY U Hanpas-
NATb UX COEOUHUTENbHbIMU BbiBOAAMU BBEPX K OBO3HAYEHHbIM KOHEYHbIM TOYKaM KOHTPOSbHbIX CTbIKOB
TOKOOTBOJOB.

Mpoknagky NpOBOAHUKOB, HaMpaBfEHHbIX BBEPX U COEOUHEHHbIX C TOKOOTBOA4AMMW, MNPOU3BOAAT B
KMPNUYHOW KNagke, WTykaTypke unm cteHe. CtanbHble coeguMHUTENbHbIE BbIBOAbI, YCTAHOBIIEHHbIE B CTEHE,
MOryT NPOXOAUTb CKBO3b Bymary, NponuTaHHyto acdanbToM, KOTOpY 0BbIYHO NPOKMaAbIBaOT Mexay dyHaa-
MEHTOM W KUPMUYHOWM CTeHOW. [MpobuBka Gapbepa OT BMAXXHOCTM B 3TOM TOYKE, Kak MpaBuio, He JoCTaBnseT
Kakux-nmbo npodnem.

BogoHenpoHuuaemsin cnov nod oyHOAaMEHTOM 34aHUSA Ans CHWKEHUS BRA@XHOCTU B MOABasbHbIX nepe-
KpbITUSX obecrnevmBaeT yCTONYMBYIO SMEKTPUYECKYIO M30NaUMio. 3a3eMNSALWNA NeKTpo yCTaHaBnMBaoT
noa dyHaameHTom (nog 6eToH). Ha npoekTnpoBaHme cucTeMbl 3a3eMeHnss HeobxoauMo 3aknodaTb JOrOBOP
CO CTPOUTENBLHOM KOMMaHMEN.

Tawm, roe ypoBeHb rpyHTOBOW BOAbI BbICOKUA, DYHOAAMEHT 34aHUS O0SMKEH ObiTb M30MMpOBaH OT MOANOY-
BEHHOW BOAbl. Ha BHeLUHeN NoBepxHOCTU (pyHOAMEHTa criefyeT MUCNoMb30BaTb repMeTUYHbIA BOOO3ALUMTHbIN
CNnow, KOTOpbIN Takke obecneynmBaeT ANeKTPUYECKyo usonaumio. MNpakTuyeckn yctaHoOBKa Takoro BOAOHE-
npoHuLaemMoro yHaaMeHTa 3aknioyaeTcs B 3anvBe cnosi 6eToHa TtonwmHon npubnusntensHo 10 — 15 cm
Ha OHO KOTNOBaHa, Ha KOTOPLIN YKNaAblBaloT U30MALMIO, @ 3aTEM YCTaHaBNMBAOT BETOHHbIN PYHAAMEHT.

3asemnaoLwmi anekTpo B yHOaMEHTe, COCTOSALLMIA U3 CETU C pa3mMepoM SYEnKn, He MpeBbIlaoLLINM
10 M, ycTaHaBNMBAKOT B CIIO€ YMCTOro 6eTOHa Ha AHE KOTIIoBaHa.

CornacHo Tabnvue 7 HacToswero npeacraHaapTa NPOBOAHWK AOJDKEH COeAMHATb ceTyaToe 3a3emreHne
C apmaTypoy pyHOaMeHTa, KOMbLEeBbIMW 3a3eMIUTENSMU U TOKOOTBOAAMW 3a npedenamu 6apbepa Bnax-

98



CTb I IEC 62305-3-2006/2010

HocTh. Ecnu OonyckaeTcsd, MOXHO MUCMNOoJ1ib30BaTb BOAOHENPOHULAaeMble NPOXOAHbIE N30NATOPbI, Npoxoadlne

CKBO3b 13051AUMIO.

Ecnu cTpouTenbHasi KOMMNaHus 3anpeLlaeT Npokraaky NpoBOAHUKA CKBO3b CIOW M30MsAuun, TO criegyeT

caenaTtb COeQUHEHMS C BbIBOOOM 3a3eMIIeHNst 3a npegenamm 3gaHusl.
Ha pucyHke E.40 nokasaHbl NpuMepbl YCTAHOBKM 3a3eMNAOLWNX aNeKTpoaoB B (oyHOAMEHTE Ha 34aHUK

C BOAOHENpPOHMLaeMbIM (byHOAMEHTOM BO u3bexaHue

PucyHok E.40a — U3onupoBaHHbIN (hyHAAMEHT C 3a3eM-
NAOLWUM 3MeKTPoAOoM B hyHAaMeHTe B
HeapMUpPOBaHHOM 6eTOHHOM crnoe nop
6uTyMHOM nsonsumnen

-
A

npobosi bapbepa BraXXHOCTMW.

-
O,
PucyHok E.40b — U3onupoBaHHbIN hyHAAMEHT
C NPOBOAHUKOM 3a3eMnuTens,
YaCTUYHO NpoxXoASALUUM Yepe3
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PucyHok E.40c — CoeguHeHne NpoBOAHMKA U3 3a3eMIIAOLLEro 3neKkTpoaa B oyHAaMeHTe
C KOHTaKTHOW LUMHOM, NpoXoAsiLen Yepes cron 6UTyMHOM N3onAumnmn

1 — TOKOOTBOS;

2 — KOHTPOJIbHbIV CThIK;

3 — coeanHsIoLLMIA NPOBOOHUK K BHYTpeHHen CMS3;
4 — HeapMMPOBaHHbIN Cnov 6eToHa;

5 — coegnHuTenbHbIN NpoBoaHUK CMS3;

6 — 3azemnsaOWNIA dNeKTpod B (DyHAAMEHTE;

7 — GUTYMHasi M3onsaums, repMeTUYHbIA M3ONALMOHHBIN
Cnowu;

8 — coeauHNTENbHbIN MPOBOAHUK MeXAY CTarnbHbIM apMu-
POBaHUEM W1 KOHTPOJSbHBIM CTbIKOM;

9 — cTtanbHasi apMmaTypa B 6ETOHE;

10 — npo6ov BOJOHENPOHML@emMoro 6UTyMHOro cros

MpumMeyaHue — HeobxoauMo paspelLleHne CTPOUTENLHOW OpraHu3aLmu.

PucyHok E.40 — KoHCTpyKuus 3a3eMnsollero konbua B oyHAamMeHTe Ans 3gaHUn
C pa3nU4HoON KOHCTPYKUMen pyHaamMeHTa
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Takke NpUBOOAT HECKONBKO PELUEHNA NOAXOASALLEro CoeaMHEHNST 3a3eMNEHUs Ha 34aHUAX C N30NNPOo-
BaHHbIM (PYHAAMEHTOM.

Ha pucyHkax E.40a n 40b nokasaHbl COeAMHEHUS C BHELLUHEN CTOPOHbI M30MsiumMm 0e3 ee HapyLleHus.
Ha pucyHke E40c nokasaH npoxogHON M30nsTOp, MPOXOASLLMIA CKBO3b M30MSLNIO.

E.5.4.3.3 Tun A. PaguanbHble U BepTUKanbHble 3a3eMA0LWmMe INeKTpoabl

PagnanbHble 3azemMnaolmne anekTpoabl AOMMKHbI COEAUHATBCA C HMKHMMW KOHLAMW TOKOOTBOAOB C
NCMNONb30BAaHNEM KOHTPOJIbHLIX CThIKOB. PaguanbHble 3aseMnsiolumMe 3feKkTpoabl MOryT 3aBepluaTbCs
BEPTMKANbHLIMW 3a3EeMMSIOLMMUN SF1IEKTPOAAMM, ECNN 3TO LienecoobpasHo.

Kaxxabli TOKOOTBOA OOMMKEH UMETb 3a3eMNALLNIA INeKTpos,.

Ha pucyHke E.41 nokasaH 3azeMnsioLLmin anekTpoa tuna A, korga MonHMeoTBo B COOTBETCTBMM € Tab-
nuuen 7 HacTosLero npeactaHgapTa nNpoTankuBaltoT B 3EeMII0 C MOMOLLLIO CneunanbHbIX HanpaBnstoLmnX
cTepxHen. MeToq 3asemMneHust UMeeT HECKOMbKO MPaKTUYECKUX NPenMyLLecTB U He AonyckaeT UCMNOoNnb30-
BaHMS 3aXMMOB U CTbIKOB B 3emrie. HakroHHble Mnu BepTUKambHble 3a3eMMsiolmne SMneKkTpoabl 00bIYHO
BOMBAIOT B 3EMIIO.
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N ¥ & NS
¥ ¥ A 5 ¥ A
3 N N
YA a 5 ;;
N e
MU AR A

1 — KOPOTKMIN HanNpaBNAOLLUA CTEPXKEHD; 2 — 3a3eMNSIOLLMIA NPOBOAHUK; 3 — 3eMns;
4 — KOpOTKME HanpasMnsLMe CTEPXHW; 5 — HanpasnswLLee cTanbHoe ocTpue

Mpumeyarme 1 — MpoOBONOYHBIN NPOBOAHVK BCTABMASIOT B 3€MJII0 C MNOMOLLIbIO KOPOTKUX HanpaenstowmX CTEPXKHEN.
OneKTpuyeckasi HenpepbIBHOCTb NMPOBOAHUKA 3a3eMnuTens nveeTt 6onbluoe NPerMyLLEeCcTBO; NMPU UCMOMNb30BaHNN
3TOW TEXHOMOMMM COEAUHEHUsT B NPOBOAHMKE 3a3eMINSIOLWEro afekTpoga oTcyTcTBYOT. Kpome TOro, ¢ KOpoTKMMU
CTepPXXHAMM Nnerve obpawyatbes.

Mpumevarmne 2 — KopoTkme HanpasnsoLwme CTEPXHN MOXHO 3aMeHATb.

MpumeyaHne 3 — BepxHsas yacTb NPOBOAHMKA 3a3EMIEHUS MOXET UMETb U3OMALMOHHYH 0BOMOUKY.

PucyHok E.41a — NMpumep pacnonoxeHus BepTUKanbHOro 3asemMnsiloLiero anekTpoaa tuna A

%

1 — yBENNYEHHBIN CTEPXKEHb 3a3eMIieHns; 2 — cTepxHeBasa MydTa; 3 — 3emns;
4 — NpOBOAHUK ANs 3aXMMa CTEPXKHS; 5 — NPOBOAHMK 3a3eMNeHns

PucyHok E.41b — MNpumep pacnonoxeHusa 3azemneHns tuna A ¢ anekTpoaoM B BuAe BEPTUKANbLHOIO CTEPXKHA

PucyHok E.41 — MpuMepbl ABYX BepTUKalbHbIX 3NIEKTPOAOB B PACNONIOXeHWUW 3a3eMrieHnst Tuna A
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CyluecTBYIOT U ApyrMe TUMbl BepTUKanbHbIX aMeKkTpoaos. BaxHo obecneyrBaTb NOCTOSHHOE TOKOMPO-
BOAsLLEee CoeauHEHMeE Mo BCel AnNnHe aneKkTpoaa B TeYeHne BCero XusHeHHoro uukna CM3.

Bo Bpemsi yCTaHOBKM xenaTernibHO PeryrsipHO M3MepsiTb COMPOTUBIIEHME 3a3eMnieHusi. Hanpasutenb
MOXXET MOBpeXAaTbCs U MOCIe TOro, Kak CONPOTUBIIEHNE 3a3eMIIeHMsl MpekpalLaeT NoHWwKaTbes. [ononHu-
TernbHbIE 3M1EKTPOAbI MOXHO 3aTeM yCTaHaBnvBaTb B 6osiee Noaxoasiumx mecTax.

3asemnsioLlme aneKkTpoabl YCTaHaBMMBAKOT Ha [OCTATOMHOM PACCTOSHUM OT MMERLUXcs kabenen u
MeTannuyeckux Tpyb B 3emne. Bo Bpemsi yCTaHOBKM 3a3eMISIIOLLENO 3NEKTpofga ocoboe BHYUMaHWe credyeT
yAensaTb ero MOSIOKEHUID OTHOCUTESIbHO 3afaHHbIX 3HAYEHWU PaccTOsiHUA OT kabenen v MeTannmnyeckmx
Tpy6. BesonacHoe paccTosiHMe 3aBUCUT OT CUMbl AMEKTPMYECKOro UMMNyNbca M yOenbHOro ConpoTUBMEHUs
MOYBbI M TOKa B 3NeKTPOAE.

B pacnonoxeHuun Tuna A BepTuKarnbHble 3a3eMIsoLLME ANEKTPOoabl ABNATCA 6onee adeKTUBHLIMU 1
obecneumnBaloT 6onee yCTOMUYMBLIE COMPOTMBIEHUS 3a3eMreHnst B BOMbLUMHCTBE TUMOB MOYBLI, YEM ropu-
30HTanbHbIE 3MEKTPoabI.

B HekoTOpbIX cryvasx HeoGX0AYMO YCTaHaBNMBaTh 3a3eMIISoLLMe SMEKTPoabl BHYTPU 34aHWs, Hanpumep B
dyHOaMeHTe unv noagare.

MNMpumevaHune — Ocoboe BHMMaHWe criegyeT YAensaTb KOHTPOMI LIAroBOro HamnpshKeHusl NocpefcTBOM MPUHATUS

Mep No BblpaBHMBaAHUIO NOoTeHUMana B COOTBETCTBUN C KIlaCCOM 8.

Ecnu cyliecTByeT onacHOCTb NOBbILLEHUSI CONPOTUBMEHNSI BO3Me NOBEPXHOCTU (Hanpumep, Npu BbiCbl-
XaHun), TO YacTo NPOKMNaAbIBaOT 3a3eMNSAOLLME SNEKTPOAbI BonbLUeln AMMHbI Ha 6onbLuen rnybuHe.

PaguwanbHble 3a3emnsolimne 3neKkTpoabl HeobxoomMMo ycTaHaenumBatbh Ha rmnyouHy 0,5 M unu rnybxe
ans obecneyeHnst Toro, YToObl 3a3eMMSOLUIA 3NEKTPOA HE OKasbiBaricsl B MEP3Iion NoYBe (4TO MOXET CO3-
[aTb OYeHb HM3KYK MPOBOAMMOCTL). B cTpaHax ¢ HU3KMMM TemnepaTypaMmu B 3UMHUA NEPUOA 3NeKTpoabl
yCTaHaBNMBalT Ha Gonbluyto rnybuHy. [JONoNHUTENBHLIM NPEUMYLLECTBOM TaKOW YCTAHOBKU SIBMSIETCS TO,
YTO 3MEKTPOAbl, PacnonoXeHHble bonee rnyboko, CHUXAKT Pa3HOCTM NOTEeHUuana Ha NOBEPXHOCTM 3EMIN U
obecneynBaloT TeM CaMbIM LLArOBble HAMPsKEHMS, YMeHblUalLwme onacHoCTb Angd nogen. XXenatenbHo
NCnonb30BaTb HE3aBUCUMMbIE OT CE30HAa BEPTUKANbHbIE NEKTPOAbI ANs NyYLLIEro CONpoTUBIIEHUS 3a3eMITEHNS.

Mpn obecneyeHnmn pacnonoxeHuns Tuna A HeobxoanMoe BbipaBHUBAHWE MOTEHLUMaNa Afs BCEX 3MNeKT-
poLOB OOCTUraeTcsi C MOMOLLbIO NMPOBOAHMKOB BbiPaBHMBAHWSA MOTEHUMANa U KOHTaKTHbIX LWMH B OCHOBHOM
3a npegenamu 3gaHus.

E.5.4.3.4 Tun B — KonbueBble 3azemnurenu

[na 3gaHniA, UICNOMNb3YIOLLMX HEU3ONALWOHHBIN MaTepuan, HanpumMep Kupnuym unu aepeso (6e3 dpyHaa-
MEHTa CO CTanbHOW apmaTypou), HeobGXoAMMO yCTaHaBnMBaTb 3a3emrneHue Tuna B B cooTBeTcTBUM C
5.4.2.2 HacTosLWero npeacTaHaapTa.

[na Toro 4tobbl CHU3UTL SKBUBANIEHTHOE COMPOTMBIIEHME 3a3EMSIEHUSA, PaACMONIOXEHMNE 3a3eMileHUns
TMnNa B MOXHO ynyywnTb 3a cyeT fo6aBnNeHNs BEPTUKASbHbIX UK pagnarnbHbIX 3a3eMSHOLNX 3N1EKTPOAOB,
oTBevarwmux TpedoBaHuaM 5.4.2.2 HacTosLwero npeacraHgapTa. Ha pucyHke 2 HacTosiLero npeacraHgapTa
[aHbl YKa3aHus, kacarLwmnecss MMHUMAaNbHOWM OIMHBI 3a3eMIISHOLLNX 3NEKTPOAOB.

3a3op n rnybvHa 3a3emMnsoLero anekTpoda tuna B, kak ynomsHyTo B 5.4.3 HacToswero npeacraHgapTa,
ABNATCA ONTMManbHbIMK MPU HOPMaribHbIX YCIOBUSAX MOYBbI AN 3alMTbl JIIOAEN, Haxodsawmxcs sonmanm
3f0aHusA. B cTpaHax ¢ HM3KMMKM TemnepaTypaMn B 3UMHUI Nepuod HeobXoaMMo paccMaTpuBaTb COOTBETCT-
BYIOLLLYIO FNYBOMHY YCTAHOBKM 3a3eMIISIOLLNX SMNEKTPOaOB.

3asemnsioLLme anekTpoabl Tuna B Takke BbINOMHAT PYHKUMIO BblpaBHUBAHUS NOTEHLMana Mexay TOKo-
OTBOZaMN Ha ypOBHE 3eMIv, NOCKONbKY pasfivyHble TUMbl TOKOOTBOAOB 0BecneynBaloT pasnmyHble NoTeH-
umarnbl n3-3a HepaBHOMEPHOrO pacnpeaeneHnsl TOKOB BCeACTBUE N3BMEHEHWIA B CONPOTUBIEHMM 3a3EMEHMS.
PasnuyHble noTeHuunansl NpMBOAAT K NOTOKY YpaBHUTENbHbIX TOKOB Yepes3 KOoMbLieBble 3NeKTpoabl TaK, YTO
MaKkcUmMmarbHOE NMOoBbILLEHNE B NMOTEHLMANe CHUWKAETCs, U CUCTEMbI BblpaBHUBaHUA NoTeHUMana, CoeAMHeHHbIe
C KOIbLEBLIMM 3NEKTPOAAMM BHYTPU 30aHUS, 00ecrneynBaroT NpubnM3nTeNbHO Takow e noTeHuunan.

Ecnu 3paHus, npuHagnexaiume pasnuyHbiM COOCTBEHHMKAM, MOCTPOEHbI BNM3KO ApYr K Opyry, 4acto
HEBO3MOXXHO YCTAHOBUTb KOJSbLIEBOW 3a3eMIISIOLLMIA SNEKTPOL Tak, YTOObl OH MONHOCTBI OKpyXan 34aHue.
B aTtom cnyyae 3heKTMBHOCTb CUCTEMBI 3a3EMITEHUST Crierka CHUXKaEeTCsl, MOCKOSIbKY KONbLIO MPOBOOHUKA
OEencTByeT 4YacTUYHO B KayecTBe anekTtpoga Tuna B, yacTmyHo B kavecTBe 3asemrneHus oyHOaMeHTa u
YacTM4YHO B Ka4eCcTBe NPOBOAHNKA BbipaBHMBaHUSA NoTeHUMana.

B mectax ¢ 6onblnMM KONM4eCcTBOM Nioaen B6GNM3N 3alumiLiaemMoro 3gaHms Heobxogmmo obecnednBaTtb
KOHTpOrnb noteHumana. Cnegyet Gonblue ycTaHaBnMBaTh KOMNbLIEBbIX 3NEKTPOAOB Ha pacCTosiHuM npubnu-
3UTenNbHO 3 M OT NEPBOro U NocrneayLLmMxX KomnbLUeBbliX NPOBOAHNKOB. KonbLeBblie NPOBOAHUKM YCTaHaBMU-
BalOT nojanblue OT 34aHusa Ha paccTosHUM 7 M Ha rnybuHe 1,5 M unu Ha pacctosHum 10 M OT 34aHMsa U Ha
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rmybvHe 2 M. 3TU KOMbLEBble 3MNEKTPOoAbl AOMKHbI COEAMHATLCA C MEepBbiM KOMbLEBLIM 3MEKTPOAOM C
NOMOLLbIO paananbHbIX 3N1EKTPOAOB.

Ecnn 30Ha, npunerawowasa K 3gaHunio, nmeeT acdanbToBOE MOKPbITUE HU3KOW NMPOBOAMMOCTMW TOSLLMHOMN
50 cm, To Heobxoaumo obecneunTb COOTBETCTBYHOLLYIO 3aLUUTY NHOAEN, HAXOASLMNXCS B 3TON 30HE.

E.5.4.3.5 3azemnstowme anekTpoabl B KAMEHUCTOW NoyBe

Bo Bpems cTpounTenbCcTBa 3a3eMnsioWniA anekTpos pyHaameHTa BCTpanBaloT B 6E€TOHHbIN DyHAaMEHT.
[axe B kaMeHUCTOM MoyBe, rae 3as3eMnAwwWnin anekTpon (yHOaMeHTa UMeeT YMEHbLUEHHbIN 3deKT
3a3eMI1eHMs1, OH BCE paBHO OENCTBYET Kak NMPOBOAHUK BblpaBHMBAHUSA NOTEHUnana.

B KOHTPOMbHBIX CTbIKax AOMOJNTHUTESNbHbLIE 3a3eMMSOLNE SMEKTPoabl AOMKHbI COEAUHSTLCA C TOKOOT-
BOAAMMW U 3a3eMNSAOLWMMN 3NEKTPOAaMN B PyHAAMEHTE.

Tam, raoe 3a3emnsaLnin aNekTpon B pyHOaMEHTE He NCMOMb3YOT, A0JKHBI NMPUMEHSATL PACcMoNoXeHne
Tvna B (konbLeBon anekTpon). Ecnun konbLeBon aneKkTpos Hemnb3s YyCTaHOBUTL B MOYBE U €ro ycTaHaBuBa-
IOT HA NOBEPXHOCTW, OH OOMKEH ObITb 3aLUMLLEH OT MEXAHNYECKOro NOBpeXaeHus.

PaguanbHble 3a3emnsioline anekTpodbl, Nexaliue Ha NOBEpPXHOCTU 3eMMnvM UMM Yy ee MOBEePXHOCTH,
OOIMKHbI BbITb NOKPLITHI KAMHAMMW UM BCTPOEHbI B GETOH C LieNbio MEXaHNYECKOW 3aLUUThI.

Ecnu 3paHne pacnonoxeHo 6nm3ko Kk gopore (Mo BO3MOXHOCTU), KOMbLEBOW 3nNekTpon A0mKeH ObiTb
nponoxeH nog 3emnen. OgHako Tam, rae 3T0 HEBO3MOXHO, Heobxoammo obecneunBaTb KOHTPOSb MOTEH-
uunana no Bceun AnvHe yyacTtka Joporn (06bIMHO pacnonoxeHue tuna A), kKak MUHUMYM BOGN13n TOKOOTBOLOB.

[lna KOHTpONsi MoTeHuuana B ocoObIX criydyasx HeobXoAMMO NMpUHMMAaTh pelleHue O TOM, criegyeT nv
yCTaHaBnMBaTb LOMOJSIHUTENbHOE KOMbLO PsSAOM CO BXOOAOM B 3[4aHME WIM UCKYCCTBEHHO YBENMUYMBATb
yOenbHOe CONnpoTUBIIEHMNE MOBEPXHOCTHOrO Crosi MOYBbLI.

E.5.4.3.6 CucteMbl 3a3eMNneHnA Ha 60NbLUNX yYacTKax

MpoMbILNEHHOE NpeanpuaTue 0ObIYHO COAEPXKUT HECKOJTbKO B3aMMOCBSI3@HHbLIX CTPYKTYP, B KOTOPbIX
NPOIoXXeHO BOMbLLIOE KONMYECTBO CUSOBbIX U CUrHAIbHbLIX kKabenen.

CuvcTembl 3a3eMINEHNS KaXKO0ro 3gaHns MMetoT 60MbLIoe 3Ha4YeHne OJ1s1 3aLUUTbl SNEKTPUYECKON CUCTEMDI.
Cucrtema 3a3eMIneHUss HA3KOrO COMPOTMBIIEHUS YMEHbLUAET pasHULy NoTeHuunana Mexay 3gaHusiMyM U CHU-
XaeT TEM CambIM NMOMEXU, NMOSBIAIOLLMECS B SNIEKTPUYECKNX CBA3SIX.

Huskoe conpoTuBneHne 3asemneHns MoXeT ObiTb JOCTUTHYTO NOCPEACTBOM YCTAHOBKM B DyHAAMEHTE
34aHNSA 3a3eMNALWNX 3NEKTPOAOB M OONOMHUTENBHOrO 3asemneHna Tunos A n B, otBevarowmx Tpebosa-
HuaM 5.4 HacTosLWero npeagcraHgapTa.

CoeanHeHua Mexay 3a3eMngaoLmnMm anekTpogamu B yHAaMeHTe 1 TOKOOTBOAaMn HeobxoamMmo ycTa-
HaBNMBaTb B KOHTPOJSIbHbIX CTbikaX. HEKOTOPLIE N3 KOHTPOMbHbLIX CTLIKOB AOMKHbI ObITb TaKKe COEOAUHEHDbI C
LUMHaMK1 BblpaBHUBaHMWSA NoTeHLmMana BHyTpeHHe CM3.

YTto6bl n3bdexaTb BO3HUKHOBEHMS LLIArOBOrO0 M KOHTAKTHOIO HanpshXeHW, BHYTPEHHNE NPOBOAHMKN UMK
BHYTPEHHME KOHCTPYKUMOHHBLIE YacTW, UCMONb3yeMble B KadeCTBE TOKOOTBOAOB, AOSMKHbI COEAUHSITLCSA C
3a3eMMSLWUM 3IEKTPOAOM M CTanbHOM apMaTtypow nona. Ecnm BHyTpeHHMEe TOKOOTBOAblI HAXOASTCS BO3rie
pacLMpUTENbHBIX LWBOB B 6€TOHE, TO MO BO3MOXHOCTU 3TU LLBbI JOJDKHbI COEAMHATLCA NEPEMbIYKON TaK Xe,
KakK 1 BO3J1e BHYTPEHHEro TOKOOTBOAA.

HwxHss yacTb BbICTYNatoLLEro TOKOOTBOAA AOMKHA ObITb n3onnpoBaHa Tpyokon ns MNBX TonwuHon He
MeHee 3 MM UNn C 3KBUBANEHTHOW U3onsumen.

[nsa cHWKeHnsa BEpOATHOCTM NPSIMbIX YAApPOB MOMHUK B Kabernu, NponoXeHHbIe B IPYHTE, HaZ NPOKNaaKou
yCTaHaBMMBalOT MHOXECTBO 3a3eMNAOLLMX 3NEKTPOAOB.

Ona coeavHeHnsa mMexay 3a3eMnsioLMMU YacTaMN 30aHUI UCMOMb3YKT CeT4aTylo CUCTEMY 3a3eMIieHus],
NMoKa3aHHY0 Ha pucyHke E.42.
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1 — 30aHKe ¢ ceTyaTomn ceTbio apMaTypbl; 2 — GallHa BHYTPU NPeAnpUsITUS;
3 — oTaenbHo cTosiwee obopynoBaHue; 4 — kabenbHble TpaHLen

MpumevaHne — Cructema obecneunBaeT HU3KOE COMPOTUBIIEHNE MEXOY 30aHUSIMU U UMEET 3HAYUTENbHbIE MPEUMY-
wectea OMC. Pasmep ceToK psaom CO 34aHUAMU U APYrMMU obbekTamm MOXeT ObITb B nopsigke 20 x 20 M.
Ha paccTtosiHum cBbiwe 30 M OH MOXeT 6bITb yBennyeH Ao 40 x 40 m.

PucyHok E.42 — CeTuaTasi cucteMa 3a3eMrieHUs1 NpeanpusaTus

Ha pucyHke E.42 nokasaHa ceTb 3a3eMSALWMX 3MEKTPOAOB, BKovaloLwas kabenbHble TpaHLIEen Co
CBSI3aHHbIMM MexXay coboW KOHCTPYKUMAMM MOMHMe3awmTHbIX 3gaHun. OHa obecneyvnBaeT HU3KUA mMmne-
JaHC Mexay 30aHWSMM U MMeeT MPenMyLLIeCTBa 3alinTbl OT 3HAYUTENbHbIX 3NEKTPOMarHUTHBIX UMMYIIbCOB
OT rPO30BbIX Pa3psa0B.

E.5.5 KoMmnoHeHTbI

[ononHutensHas I/IHd)OpMaLI,I/IH OTCYTCTBYeET.

MpumeyaHue — PaccTosHus Mexay (UKCUPYIOLLMMU COEAVMHEHWUSIMU NMpefcTaBneHbl B Tabnuue E.1 HacTosiwero
npegcraHaapTa.
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E.5.6 MaTtepuanbl n pasmepbl

E.5.6.1 MexaHn4yeckoe npoeKkTupoBaHue

[MpPOEKTUPOBLLMK MOMHUE3ALUTLI JOMKEH KOHCYNbTUPOBATLCS C NULaMKU, OTBETCTBEHHbIMU 3a 34aHue,
no BOMpocamM MexaHW4eCKoro NpoeKTMpoBaHWS Mo 3aBepLUEeHNN SNEKTPUYECKOTO NPOEKTUPOBAHUS.

PaccmoTpeHne BOMPOCOB 3CTETUKM MPU MPOEKTUPOBAHMM Takke UMeeT Oonbluoe 3HavyeHue, Kak u
npaBunbHbIA BbIBOP Matepmanos, YTOObI HEe AOMYCTUTL KOPPO3UMK.

MuHMManbHLIN pasmep KOMMNOHEHTOB MOMHMEe3alWnTbl pa3nuyHblix Yacten CM3 ykasaH B Tabnuuax 3,
6 — 9 HacTosLero npegcraHgapTa.

MaTtepwuansl, ncnonb3yemble ans komnoHeHToB CM3, ykasaHbl B Tabnuue 5 HacTosiLero npeacraHaapTa.

anMeHaHVIe — Takune KOMIMOHEHTDI, KakK, HarnpumMmep, 3a>XuMbl U CTEPXKHWU, Bbl6paHHbIe B COOTBETCTBUM CO CTaHOAPTOM

cepumn EN 50164, MOXXHO paccmaTpumBaTh Kak COOTBETCTBYHOLLME.

MpoekTnpoBlmMk CM3 1 ee ycTaHOBLUMK OOMKHbI MOATBEPXAATb COOTBETCTBUE HA3HAYEHMSI UCMOSb-
3yeMbIX MaTepuanoB. [1ns 3TOro MOXHO 3anpocuTb y NPON3BOANTENS, HAaNpUmep, cepTudmKaTbl CNbITAHNS
N OTYETDbI, NOATBEPXKAAOLWMNE TO, YTO MaTepuarnsl YCNeLWwHOo NPOLUM UCTIbITAHNS KadecTBa.

MpoekTmpoBLmMk CM3 1 ee yCTaHOBLUMK AOMKHBI yKa3blBaTb KpeneXxHble CPpeacTBa NPoOBOAHMKA U COeau-
HEHUsI, KOTOPbIE BbIAEPKUBAIOT AMEKTPOAMHAMUYECKNE HArPy3KN TOKa MOMHMU B MPOBOAHMKAX U NO3BONSOT
NMPOBOAHMKAM pacLUMpATBLCA N CKMMAaTbCS BCreACTBME MOBLILIEHMS Y MOHKEHUS TemnepaTypbl.

CoegvHeHVs Mexay NMMCTOBbIMU METaNNIMYECKUMIN NaHENSMN JOMKHbI OblTb COBMECTUMbI C MaTepuanomM
naHenu, obecneunBaTb MUHUMANbLHYIO MOBEPXHOCTb KOHTakTa 50 MM® M GbiTb CMOCOGHBIMIA BblOEpPXUBATH
3NeKTpoAMHaMUYECKNe Harpy3kuM Toka MOJTHMU M MPOTMBOCTOSTb KOPPO3Un B pesyrnbTaTe BO3OENCTBMSA OKpY-
XaroLlen cpefbl.

Ecnu noBblLeHNe TeMnepaTypbl Bbi3biBaET OECMOKOMCTBO B OTHOLUEHWM MOBEPXHOCTU MaHENu, K KOTOpoW
NPUKPENNSAOTCA KOMMOHEHTLI, MO NPUYUHE TOrO, YTO OHA OrHeomnacHa U MMeeT HU3KYHO TOYKY MiaBneHus,
TO cnepyeT nNubo ykasbiBaTb Oorbllee ceveHne, NMbO paccMaTpuBaTh Apyrne Mepbl 6e30nacHoCTH, Hanpumep
NCMNonb30oBaHMe KpenexHbIX CPeAcTB, YCTaHaBNMMBAEMbIX HA PACCTOSHMU, U BCTaBKa OrHECTOMKUX CIOEB.

MpoektnpoBLmk CM3 gomkeH noeHTudnLMpoBaTb BCE 30HLI, NOABEPraeMble KOPPO3uK, U yKasbiBaTb
COOTBETCTBYHOLUNE NPeANPUHUMAEMbIE MepbI.

BosgerictBne koppo3nm Ha CM3 MoXeT ObITb CHUXEHO NGO 3a CYET yBENMYEHMS pa3Mepa MaTtepuana,
NCMOMb3YOLLEro aHTUKOPPO3UNHbBIE KOMMOHEHTBI, JIMBO 3a CYET NPUHATUS OPYTUX Mep 3alLMTbl OT KOPPO3uWMK.

E.5.6.2 Bbibop maTtepuanoB

E.5.6.2.1 MaTtepuanbl

MaTtepuansl CM3 1 ycrnoBus X UCNOMb30BaHKSA Nepedncnensbl B Tabnuue 5 HacTosiwero npeactaHgapra.

B Tabnuuax 6 n 7 HacTosdLero npeactaHaapTa AaHbl pa3mepbl nposoaHukoB CM3, Bkntoyas NpoBOAHUKN
MOJTHUENPUEMHUKOB, TOKOOTBOAbI M 3a3eMIisiowme NPOBOOHMKWN, AMS Pas3fiMYHbIX MaTepuanos, Hanpumep
Meau, antoMUHUS 1 CTanw.

B tabnuue 3 HacTosiwero npedctaHgapTa ykasaHa MUHMMarnbHas TOMWWHA MEeTanfiMyecKux JMCTOB,
MeTannmMyeckmx Tpyd 1 KOHTEMHEPOB, UCMOMb3yEMbIX B KAYECTBE €CTECTBEHHbIX KOMMOHEHTOB 3a3eMIIEHNS,
a MVHMMarbHble pasmepbl COeQUHSIOLLMX MPOBOAHMKOB yKa3aHbl B Tabnuuax 8 n 9 HacTosLero npeactaHaapTa.

E.5.6.2.2 3awmTa oT KOppO3umn

CM3 cregyeT n3rotaBnuBaTb U3 aHTMKOPPO3UIHBIX MaTepuarnoB, Hanpumep Meau, arntoMUHNUS, HepXKa-
BEHOLLEN M OUMHKOBAHHOMW cTanu. Martepwmar, u3 KoToporo M3rotoBreHbl CTEPXKHN N TPOChI MOSTHUENPUEMHMKE,
OOMMKHbI BbITb ANEKTPOXMMUYECKM COBMECTUMbBIMWA C MaTtepuanoM 31IEMEHTOB COEAMHEHMUS N KPEMEXHbIX
3MIEMEHTOB M UMETb XOPOLUYH KOPPO3MOHHYK CTOMKOCTb B KOPPO3MOHHOM aTtMocdepe Winv B YCMOBUSIX
BMaXXHOCTMW.

CoefuHeHMs Mexay pasnuyHbIMM MaTepuanamun cnegyeT n3beratb, B MPOTUBHOM Crlydae OHW OOJIKHbI
ObITb 3aLUULLEHBI.

MepHble YacTu Henb3s HMKOr4a ycTaHaBNMBaTb Hag OLMHKOBAHHLIMU UMW antoMUHUEBBLIMU YaCTsIMMU,
€CIM 3TM YacTu He MMEIOT 3aLLUUTLI OT KOPPO3UN.

O4yeHb Mernkne YacTuLbl HakannIMBarTCsA Ha MeAHbIX YacTsAX, YTO NPUBOOUT K CUIIbHOMY KOPPO3UAHOMY
MOBPEXAEHUIO OLMHKOBAHHbIX YacTen, JaXKe eCrin OTCYTCTBYET HEMOCPEOCTBEHHbIA KOHTaKT C MeOHbIMMU U
OLMHKOBaHHBIMY YacTsMM.

AnOMVHUEBbIE NMPOBOAHMKN HE OOJIKHBI HEMOCPEACTBEHHO CONMpPMKacaTbCs C M3BECTKOBBIMY MOBEPXHO-
CTAMW 30aHUsA, Hanpumep OETOHHBbIM M3BECTHSKOM M LUTYKaTYpKOW, U X HUKOTAA HeMb3si YCTaHaBnMBaTb B
3emre.
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E.5.6.2.2.1 MeTtannbl B 3emrne 1 B Bo3ayxe

Koppo3usa meTanna 3aBucuT OT TUNa MeTanna 1 xapakrepa okpyxatllen ero cpefbl. CoeguHeHne 3Kono-
rMYyeckux (pakTopoB, HaMpUMeEp Hanuume Braru, pacTBOPUMbIX corier (KoTopble obpasytoT 3MEeKTponuT),
CTeneHun aspaumm, TemnepaTypbl U BENUYMHLI NEPEMELLEHMUS INEKTPOSINTA OYEHb YCIOXHSAIOT 3TO YCIOBUE.

Kpome Toro, NpOMBILLSIEHHbIE 3arpsA3HSIOLLME NPMPOAY BELLECTBA MOTYT Bbi3bliBaTb 3HAUYUTENbHbIE N3Me-
HEHNSA B eCTECTBEHHOW cpene, Habnogaemble B pasnnyHbiX MecTax 3eMHOro wapa. B cBasu ¢ atum ans
pa3speLleHns KOHKPETHbIX Npobnem Cc Koppo3nen pekoMeHAyeTCs NPOBOAUTL KOHCYMbTaLUM CO crneuunanu-
cTamu B 0611acTy Koppo3uu.

KoHTakT mMexay pasHOpOAHbIMW MeTasnnamu B Cpede SMeKTponuTa UM B 4acTu cpebl anekTponuta
NPUBELET K YBENUYEHUIO KOPPO3MN aHOOHOTO MeTassia U YMEHbLUEHUIO KOPPO3UKM KaToAHOro MeTanna.

HeobsizaTenbHO npeaoTBpaLlaTh NONHOCTLIO KOPPO3Uo BOonMbLUEN YacTu KaTOAHOro MeTanna. AnekTpo-
NNTOM 1151 STOW peakuum MOXET CIY>XUTb FPYHTOBas BOAA, MOYBA C HEKOTOPLIM COAEPXKaHMEM Briaru unm
[axe KOHAeHcaT Brark B HaA3€MHbIX KOHCTPYKLMSIX, B TPELLUHAX KOTOPbIX OHM CKamnnvBaoTCs.

Ha paclumMpeHHble cMCTEMbI 3a3eMSIEHNST MOXET BO3AENCTBOBATL COCTOSAHME TPYHTA, YTO MOXET yBENU-
ynmBaTb NPobnembl KOPPO3UK, KOTopble TPEBYIOT 0COBOro BHUMAHUS.

YTto6bl cBECTU KOppOo3nto B CM3 kK MUHUMYMY:

— HE MUCMOMb3YIT MeTanmnbl, NoA4alLWmnecs KOppPo3un B arpeccnBHon cpeae;

— He JOoMycKalT KOHTAKTa Pa3HOPOAHbLIX METassoB, OT/INYAOLWNXCS Pa3IIMYHON 3NEKTPOXUMUYECKOMN
WNY ranbBaHUYECKOW aKTUBHOCTbIO;

— MCMNONb3YHT MPOBOAHUKMA COOTBETCTBYHOLLENO CEYEHUS, WMHbI 3a3EMSIEHUS U NMPOBOASILLNE KOHTAKTHbIE
3aXUMbl U KpenexHble geTanu ans obecneyeHnst aHTUKOPPO3MOHHONM 3aLLMThbl B YCIOBUSIX KCMyaTaumm;

— obecneunBaloT pykaa, NOKPLITUS N U3ONSLMOHHBLIE METanmbl, YyBCTBUTESIbHbIE K KOPPO3MNHBIM MCna-
PEHVSIM NN XNOKOCTSAM AN pa3MeLLeHns YCTaHOBOK, ecnu LienecoobpasHo;

— paccmaTpuBaloT rafibBaHUYeCckue BO3OENCTBUSA OPYrUX MeTaifIMYecknx geTanen, K KOTOpbIM JOJDKEH
NoaCOeaNHATLCSA 3a3eMNAOLLNIN SNEKTPOL;

— He ncnonb3yoT npoekt CM3, B KOTOPOM NPOAYKTbl €CTECTBEHHOW KOPPO3MM OT KAaTOOHOro meTanna
(Hanpumep, meam) moryT nonagatb Ha CM3 1 ocaxpaTbCa Ha HeW, Hanpumep MeTannuyeckas Mefb Ha
aHoOOHOM MeTanse (Hanpumep, CTanu Unu antoMUHUR).

Ons nogTBEpXAeHUS BhiLLEYKa3aHHOrO B KAYECTBE KOHKPETHBLIX MPUMEPOB MPUMEHSIIOT crieaytoLine Mepbl
NpeaoCTOPOXHOCTU:

— MUHMManbHasi TOMWMHA MU AMaMETP XWibl OOMXKHbI ObITb 1,5 MM ANs cTanu, anloMUHUS, Meau,
MEeLHOro CrnriaBa Unu CriaBoB M3 HUKensi/Xpoma/cTanu;

— N30MSALUMOHHYIO MPOKNaaky pekoMmeHayeTcs MCMNonb3oBaTb TaMm, rae KOHTakT Mexay Gruskopacnono-
XEHHbIMM (UK COMpPUKacalLLMMNCA) Pa3HOPOAHLIMU METariaMmm MOXET Bbl3BaTb KOPPO3WUO, HO TAKOW KOHTaKT
He SBnsieTCs arNeKTPU4Yeckn HeobXoaAnMbIM;

— CTanbHble NPOBOAHMKUN, HE 3aLUMLLEHHbIE MHbIM 06pPa3oM, AOSMKHbI OblTb OLIMHKOBAaHbLI TOPAYMM CMO-
cobom TonumHom 50 MkMm;

— arnMMHMEBbIE MPOBOOHUKN HE crnefyeT yCcTaHaBnMBaTb HEMOCPEACTBEHHO B 3emrie, B 6eToHe unu
NPUKPENNATL K 6ETOHY, €Crnv OHWU HE pa3MeLLEHbI MOMTHOCTLIO B NPOYHbIX, NIIOTHO NPUMErawLwmux pykaeax;

— MO BO3MOXHOCTM He criegayeT UCMoNb3oBaTb MeHble/antoMUHUEBbIE COoeauHeHnsl. B Tex cnyvasx,
Korga Hemnb3s 3Toro usbexaTb, COeAVHEHNsI MPUBAPMBAIOT UMM UCMOMb3YIOT NPOMEXYTOUHbIA CMOW antoMu-
HWEeBO-MeaHOro NNCTa;

— yTobbl HE gonyckaTb NMOBpPeXAeHUs BcneacTBMe HebnaronpuaTHLIX MOrOAHbLIX YCIOBUIA, KpenexHble
CpeAcTBa Unu pykaea Af1s antoMUHUEBBIX NMPOBOAHUKOB AOMKHbI ObiTb BbIMOSHEHbLI 3 @aHANOIMM4YHOro Marte-
puana v JOSKHbI UMeTb COOTBETCTBYIOLLIEE NONEPEYHOE CeYEHME;

— Meb NOAXOAUT AN UCMONIb30BaHMS B DONbLUMHCTBE NPUMEHEHWI 3a3eMIISIOLLMX STEKTPOAOB, 3a UCKIHO-
YEHMEM YCINOBUIA HaNMU4uusi KACMNOTbI, KUCNOCOAEMKALLEro aMMoHmst unu cepbl. OgHako cnegyeTt NOMHUTD,
4YTO Medb Bbi3blBAET ranibBaHNYeCKoe NOBPEXAEHNE Kene3ocoaepKallunx maTepuanos, K KOTOPbIM NPUKpen-
NAT MedHble getanu. 3geck MOXET noTpeboBaTbCs COBET crneumanucTa no Koppo3um, 0COBEHHO ecru
nCnonb3yeTcs CxeMa KaTogHOW 3aLUunThl;

— ANS MPOBOAHUKOB Ha Kpbllle M TOKOOTBOOOB, MOABEPraemMblX arpeccuBHbIM OTpaboTaBLUMM rasam,
ocoboe BHUMaHWe cnefyeT yaAendTb KOppO3uu, Hanpumep nocpeacTBOM WCMONb30BaHWUS BbICOKONErnpo-
BaHHbIX cTtanen (> 16,5 % Cr, > 2 % Mo, 0,2 % Ti, 0,12 % — 0,22 % N);

— MOXHO MCMONb30BaTh HEPXXaBEKLLYIO CTanb Unu apyrine HUKenNeBble CnnaBbl, OTBeYawLme TpeboBa-
HUSM KOPPO3UOHHOM CcTOMKOCTU. O4HaKO B aHA3pPOOBHbIX YCINOBMSAX, HAaNpuMep rvHe, HepXXaBerLwas cTasnb
noasepraeTcs KOPpPO3MKU NOYTU Tak e BbICTPO, Kak U ManoyrnepoaucTas cranb;

— COEAVHEHUs MexXxay CTanbio U Meablo UM Meabio U MeOHbIMU CrniaBaMy B BO3OYXE, €CIN OHU He
cBapHble, A0MMKHbI OblTb NONHOCTLI0 METaNNM3NPOBaHbl UMM UMETb MPOYHOE BrIaroHENPOHULIAEMOE NOKPLITHE;
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— Me[pb 1 Me[Hble cnrnaBbl NoaBeprarTcs 06pa3oBaHMIO TPELLMH OT KOPPO3nn NOL HaMNpsbkeHUeM B YCro-
BUAX aMMUayHbIX NapoB, U 3TU Marepuanbl He OOMKHbl UCMONb30BaTbCA AMA U3rOTOBNEHUSA KPEnexHbIX
CPEeACTB B 3TUX YCITOBUAX;

— B MOPCKMX/NPUOPEXHBIX 30HaX BCE COEQUHEHUS MPOBOAHUKOB AOMKHbI ObiTb CBApHLIMU UMW MOJHO-
CTb0 HAAEXHO repMeTU3NPOBaHbI.

Cuctembl 3a3eMIeHNs, BbINMOMHEHHbIE U3 HEPXABEKLLEN CTanu unM Meau, MOXHO NPUKPEnnsaTe Herno-
CPEACTBEHHO K apMaTtype B GeTOHe.

OneKTpoabl U3 OLUMHKOBAHHOW CTanu B NOYBE COEAMHSIIOT CO CTarnlbHOM apmaTtypon B 6eToHe ¢ obecne-
YeHNeM N30NUPYIOLLIMX UCKPOBbLIX MPOMEXYTKOB, CMOCOBHBIX MPOBOAUTE 3HAUMTENbBHYIO YacTb TOKA MOSTHUU
(pasmep coeauHUTENBLHLIX NPOBOAHWKOB CM. B Tabnuuax 8 u 9 HacTodwero npeactaHaapta). MNpsavoe coean-
HeHVe B rpyHTe 3HAYUTENbHO YBENUYUT PUCK BO3HUKHOBEHUSA KOppO3uu. M3onupyioline UckpoBble npome-
XYTKWN JOMKHbI OTBeYaTb TpeboBaHmsaM 6.2 HacTosLero npeactaHaapTa.

MpymeyaHne — CoOTBETCTBYIOLLMMW SBASOTCA UCKPOBbLIE MPOMEXYTKM C YPOBHEM 3awmTbl Up 2,5 KB 1 MUHUManbHLIM

Iwan 50 KA (10/350 mkC).

OUMHKOBaHHYIO CTarnb UCMOMb3YIOT OIS 3a3eMMAIOLWLMX SMEKTPOAOB B FPyHTE TONbKO B criydae, korga
HVKaKne CTarnbHble YacTu, BCTPOEHHbIE B BETOH, He CoeaAnHEHbI HENOCPEACTBEHHO C 3a3eMISOLLMM 3NEKT-
POAOM B IpyHTE.

Ecnun meTannuuyeckue TpyoKM YCTaHOBMEHbI B 3eMI1e N COEOUHEHbI C CUCTEMON BblpaBHMBAHUS MOTEH-
unana n CUCTEMOW 3a3eMIieHusi, MaTepuar, U3 KOTOPOro BbIMOMHEHbl TPYObl, €CIN OHW He M30SIMPOBaHbI,
OOMKeH ObITb MOEHTUYHBIM MaTtepuany NpOBOOHMKOB CUCTEMbI 3a3eMIieHuns. TpyObl C 3aWUTHLIM MOKPbITUEM
Kpacku unu acdanbta Heobxoanumo obpabatbiBaTh, kak ecnu Obl OHKM He Obiny n3onupoBaHbl. Ecnu HeBo3-
MOXHO MCMONb30BaTb OAWMH M TOT Xe matepuan, To cuctema Tpyd AormkHa ObiTb M30NMpOBaHa OT CEKUMM
YCTaHOBKW, COEAMHEHHbIX C CUCTEMOWN BbIPaBHMBAHWS MOTEHUMana C MOMOLLbI0 M30SIMPOBAHHBLIX CEKUWN.
M3onupoBaHHble cekunn OOIMKHbI ObiTh 3allyHTMPOBaHbI C MOMOLLBIO MCKPOBBIX 3a30poB. LLyHTMpoBaHue
nocpeacTBOM UCKPOBBLIX MPOMEXYTKOB 0DecrneunBaloT Tam, rae U3onmMpoBaHHbIE 3NIEMEHTbI YCTaHaBNMBaOT
ONs KaTooHOW 3almnThl TPYO.

MpoOBOAHUKM CO CBMHLOBLIMU 0O0N0OYKAaMN He LOIMKHbI YyCTaHaBNMBaTbLCS HEMOCPEACTBEHHO B GeTOHe.
CBUHLIOBbIE 06OMOYKN OOSMKHBI ObITh 3aLLMLLEHbI OT KOPPO3UM NocpeacTBoOM Nnbo obecneyveHns aHTUKOpP-
PO3UNHBLIX COEANHEHWUI, NTMBO C NOMOLLbLI0 TEPMOYCaA04HbIX pyKaBoB. MPOBOAHUKM MOTYT GbITb 3aLLULLEHbI
nokpbiTnem ns NBX.

CranbHble NPOBOOHWMKN 3a3€MITEHNS], BbIXOAdAWME Hapyxy M3 6eToHa UM u3 rpyHTa B TOYKE BXOAa,
OOJDKHbI ObITh 3alUMLLEHbl OT KOPPO3uKn Ha AfivHy 0,3 M C NOMOLLBbI0 aHTUKOPPO3UIAHBLIX O0EPTbIBAHWIA UK
TepMoycago4HbIX pykaBoB. [nis Me4HbIX NPOBOOHWKOB UMM NMPOBOOHWKOB, BbIMOMHEHHBIX U3 HEPXXaBEHLLEN
cTanu, aToro genartb He TpebyeTcs.

MaTepuansl, NpUMMeHsieMble ANsi COEAVHEHUA MeXOy MPOBOOAHWKAMU B FpyHTE, OOJKHbI MMETb UOEH-
TUYHYIO CTOMKOCTb K KOPPO3MW C NPOBOAHMKaMU 3a3emieHns. CoegnHeHne NoCpeacTBOM 3aXKMMa, Kak NpaBuro,
He JonyckaeTcs, Korga Takoe coeguHeHne He obecneynBaeTcs ahPeKkTUBHON KOPPO3UMHON 3aLLUTON Nocne
coeavHeHus. HakonneH 60nbLUIOW NPakTUYECKUN OMbIT B OTHOLUEHUU OOXMMHBIX COeaUHEHUI (CoeauHEeHNI
nocpeacTBOM 3aX1Ma).

CBapHble COeMHEHMS JOMKHBI ObITb 3aLUMLLEHBLI OT KOPPO3UN.

MpaKTu4eckuin onbIT NOKa3bIBaET, YTO:

— antoMUHUA HUKOTAA HEMb3sl UCMONb30BaTh B KAYECTBE 3a3eMIISIIOLLErO 3reKTpoaa;

— CTanbHble MPOBOAHMKM CO CBUMHLIOBON 060MOYKOM HE NOAXOAAT AN UCMONb30BaHUS B KA4ecTBe 3a3eM-
NSIOLWNX 3NEKTPOAOB;

— Me[Hble NPOBOAHMKU CO CBMHLOBOW ODOMOYKOM HEemnb3s MCMonb3oBaTb HU B GeTOHe, HU B IpyHTe C
BbICOKMM COAEpXXaHWeM KanbLusi.

E.5.6.2.2.2 MeTannbl B 6eTOHe

3aknagka ctanbHbIX 31EMEHTOB UIM 3NIEMEHTOB U3 OLMHKOBAHHOW cTanu B 6eTOHe Bbl3biBaeT cTabu-
NM3auunio ecTeCTBEHHOro MoTeHuMana MeTtanna BCreacTBMe OOHOPOOHOW LENoYHOW cpedbl. Kpome Toro,
GeTOH OO/MKEH UMETb OAHOPOAHYH, CPaBHUTENbHO BbICOKYHD CONPOTMBASEMOCTb nopsgka 200 Om-m unu
BbILLIE.

CnepoBatenbHO, apMMpoOBaHHble H6ankn B 6eToHe saBnstoTca 6onee yCTOMYMBBIMU K KOPPO3UK, YEM Te,
KOTOpble MOABEpralwTCs BO3AENCTBUIO, AaXEe €CMM OHU COeOWHEHbl CHapyXu C Martepuanamu KaTOAHbIX
3MNEKTPOAOB.

Mcnonb3oBaHMe apMMpOBaHHOW CTanu B KaydeCTBE TOKOOTBOAOB He Bbi3biBaeT GonblumMx npobnem c
KOPPO3MEeN NpU YCINOBMN XOPOLLEN FrepMETU3aLMN TOYEK AOCTYMA MOSHUENPUEMHMKOB, HANPUMEpP C NMOMOLLbIO
3amMa3KuM 3MOKCUAHOWM CMOJIO COOTBETCTBYIOLLEN TOMLLUMHbI.
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Monockl OLUMHKOBaHHOW CTanu B Ka4ecTBe 3a3eMsAoLLMX 3M1eKTPOA0B B (dyHAAMEHTE MOXHO YCTaHaB-
nuBaTtb B 6ETOHE U COoeauHATb HEMOCPEACTBEHHO CO CTalbHbIMKU apMUPOBAHHBLIMU CTEPXHAMM. [onyckaeTcs
MCMoNb3oBaHME MefHbIX 3NIEMEHTOB U 3IEMEHTOB U3 HepkaBelwlen cTamm B 6eToHe, KOTopble MOXHO
NPUCOEANHATbL HEMOCPEACTBEHHO K apMMUPOBaHHOW CTanu.

JlononHuTtenbHble 3a3eMnsiioLMe 3NeKTPoab!, YCTaHaBIMBaEMblEe CHapYXM GeToHa, AOMKHbI ObiTb BbIMOJ-
HEHbl U3 MeW UK HepPXKaBEeIoLLe CTanu 13-3a eCTECTBEHHOMO NoTeHUuana crtanv B 6eToHe.

B ’xene3obeToHe, apMUMPOBaAHHOM CTaslbHbIMU BOSIOKHaMW, UCMOJSIb30BaHWE CTarlbHbIX 3a3eMIISIoLMX
3M1eKTPOAOB He [ornyckaeTcsl, Tak Kak B XOo4e CTPOWUTENbCTBa CTafbHOM 3MEKTPoAd MOXeT ObiTb npwkart,
Hanpumep UCMonb3yeMbiMM MallMHAMMK, U KacaTbCa 3eMnu. B aTom crnyyae cTanb NoABepraeTca cepbes-
HOMY pUCKYy Koppo3auu. MoaxoaswmnMm MaTepvanammn ans 3asemnsiolmx aNekTpoaoB, ycTaHaBNBaeMblX B
xenesobeToHe, apMUMPOBaAHHOM CTarbHbIMU BONOKHaMW, ABNAIOTCA Melb U Hep)XaBetoLLas cTarb.

E.6 BHyTpeHHAA cucTemMa MOSHMe3alWmThbI

E.6.1 O6Lwune nonoxeHust

TpeboBaHus K NpoekTy BHyTpeHHen CM3 gaHbl B pasgene 6 HacToswero npeacraHgapra.

BHeLHsI91 cMcTemMa MOMHME3aLWTLI U ee CBA3b C NPOBOASLLMMM YacTsMU U YCTaHOBKaMW BHYTPU 30aHWS
OyaeT BO MHOrom onpegensaTs Heo6Xo0AMMOCTb BO BHyTpeHHen CMS3.

Mo Bonpocy BbipaBHMBaHMSA MOTEHUMana Heo6X0OUMO KOHCYNbTUPOBATLCA CO BCEMU MOMHOMOYHbLIMU
opraHamMu 1 3anHTepPecoBaHHbIMW CTOPOHAMM.

MpoekTMpoBLLMK M ycTaHoBWUK CM3 gomkHbl 06paTvTh BHMMaHWE Ha TO, YTO Mepbl MOJHME3aLUUThI,
yKas3aHHble B HAaCTOsILLLEM Noapasgerne, UMeT 6oNnbLIOe 3HaYeHWEe A1 JOCTUXKEHUS LIENen MOSTHUE3aLLUTDI.
CooTBeTCTBYIOLLEE YBEAOMITEHNE 00 3TOM JOSMKEH NOMNYYMTb NOKynaTenkb.

BHYTpeHHsis1 3alimMTa OT MOMHUM SBMSIETCA TakoW Xe, YTO U AN BCEX YPOBHEW 3awuTthbl, Kpome 6e30-
NacHbIX PACCTOSIHUIA.

Bo MHormx cnyyasix mepbl, HeobxoanMble Ans BHYTPEHHENW MOSMHMUE3ALLMTbI, MPEBLILLAIT MEPbI Bblpas-
HMBaHWA MNOTeHuMana Aanst aHepretTudeckux cuctem AC MO NpUYMHE BLICOKOW CKOPOCTWU TOKa M BPEMEHMU
MOBLILLEHMS TOKA U3-3a yaapa MOMHUW.

MpumeyaHue — Mpu HEOGXOAMMOCTU PACCMOTPEHUS 3aLUMUTLI OT SNEKTPOMArHUTHBIX UMIYNbCOB FMPO30BbLIX Pa3psigoB
cMm. IEC 62305-4.

E.6.1.1 Be3sonacHoe paccTtosiHue

Mexny BHewHen CM3 n BCeMM NPOBOAALUMMU HACTAMU, COEAUHEHHbIMU C LUMHOW BblpaBHUBAHUS
noteHuMana 3gaHus, obecnevmBaloT Heobxoanmoe 6Ge3onacHoe paccTosiHMe, KOTOpOoe ONpeaensoT B COOT-
BETCTBMM C TpeboBaHMsiMM 6.3 HacTosILLEero npeacTtaHgapTa.

BesonacHoe paccTosiHMe MOXHO onpefenutb no dopmyre (4), ykazaHHonm B 6.3 HacTodAwero npeg-
cTaHgapTa.

WcxooHon anvHon ansa pacyeta 6e30nacHOro pacctosiHms s (CM. 6.3) AOMKHO ObITb paccTosHME Mexay
TOYKOW COELOMHEHUS C SKBUMOTEHLMANbHBIM COEAUHEHMEM U TOYKOWM GrM30CTM BAONb TOKoOTBOAA. [1poBoa-
HUKW Ha KPbILe M TOKOOTBOAbI AOSMKHbLI ObiTb NPONOXKEHbI KaK MOXHO npamee Ansa obecnevyeHmnss Heobxoau-
MOro HM3koro 6e3o0MacHOro paccTosiHUS.

OnuHa 1 nyTb NPpOBOAHMKA B 3[4aHUU, MPOMEratLlero oT 3KBUNOTEHUMANbHOIO COEAMHEHUS A0 TOYKM
©nun3ocTtun, 06bLIYHO Mano BAUAIOT Ha 6e3onacHoe pacCcTosiHUE, HO eCnK 3TOT NPOBOAHMK NPOXOANT BNN3KO K
NPOBOAHMKY, Yepes KOTOPbI MPOXOAUT TOK MOMHMMK, TO Heobxoanmoe bGesonacHoe paccToaHue ByaeT Huxe.
Ha pucyHkax E.43 n E.44 nokasaHo, kak kputuyeckas anvHa /, ncnonb3yemasi ons pacyeta 6e3onacHoro
pacCTosiHUA S, B COOTBETCTBUM C 6.3 HacTosLWero npeacraHgapTa namepsaerca Ha CM3.
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PucyHok E.43a — PaccuntaHHoe 6e3onacHoe PucyHok E.43b — PaccuntaHHoe 6e3onacHoe
pacctosiHue s < d pacctosiHue s > d

1 — MeTannu4yeckas pr6a; 2 — 3KBMNOTEHUManNbHoe coeanHenue; d — paccTodaHne Mexgy TOKoOOTBOAOM
N MeTannn4yecKkon YCTaHOBKOW BHYTPW 34aHus; | — onvHa anga onpeaeneHns 6e3onacHoro PacCToAHUA S;
s — besonacHoe paccTosiHMe B COOTBETCTBUM C 6.3 HacTosLLero npeacraHgapTa

MpumeyaHne — Ecnu paccTosiHie Mexay TOKOOTBOAOM W BHYTPEHHUMM YCTaHOBKaMU Hemnb3sl YBENUYNTL CBEPX pacCy-
TaHHOro 6e30nacHOro paccTosiHUA, B Camoii yAanNeHHON ToYke criedyeT YCTaHOBUTL coeauHeHne (CM. pucyHok E.43Db).

PucyHok E.43 — NMpuMepbl 6e30NacHOro paccTosiHUA MeXay CUCTEMOWN MOJTHUe3aWUTbI
M MeTanfIM4ecKMMmn KOHCTPYKLNSAMU
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1 — MmeTannuueckuin pagmaTtop/oborpeBaTenb; 2 — KUPNMYHasa U AepeBsHHasi cTeHa; 3 — oborpeBaTenb;
4 — wmHa BblpaBHUBAHUSA NOTeHUMana; 5 — cuctema 3asemneHus; 6 — coeguHeHe ¢ CUCTEMON 3a3eMeHus
WK C TOKOOTBOOOM; 7 — HamxyaLwmm criydan; d — dpakTuyeckoe pacctosiHue;
| — AnvHa onsa onpegenexHys 6e30nacHOro paccTosHUA S

MpumeyaHne — [laHHOe 34aHue COCTOUT N3 N30NALMOHHBLIX KUPNNYen.

PucyHok E.44 — Yka3zaHusa no pacyetaMm 6€30nacHOro pacCTofaHUA S ANA HauxyALwero cryyas
TOYKM yrNaBrMBaHUA MOJTHMU HA PAacCTOAHUM | OT NCXOAHOM TOUYKU B COOTBETCTBUM
¢ 6.3 HacTosLWero npeacTaHaapTa

B KOHCTPYKUMAX, B KOTOPbIX SNEMEHTbI 34aHWs UCMONb3YIOTCA B Ka4eCcTBe eCTEeCTBEHHbIX TOKOOTBO/IOB,
Hanpumep cTarnbHasi apMaTtypa B 6eToHe, MCXOHas TouKa AOKHa GblTb TOUKOM CoeaUHEHUS C eCTECTBEHHbIM
TOKOOTBOAOM.

B 3maHMsX, Ha BHELIHMX MOBEPXHOCTAX KOTOPbIX MPOBOASLUME 3MEeMEHTbl OTCYTCTBYIOT (Hanpumep,
KUPMWYHble MINU OepeBsHHbIe 3[4aHus), AnA pacyeTa Ge3onacHOro paccTosHMSA S B COOTBETCTBMU C 6.3
HacTosLllero npeacraHgapTa UCMonb3yloT obliee paccTosHUEe BAOMb MPOBOAHMKOB MOIHME3aluTbl | OT
Hanbonee HeGnaronpuATHOW TOYKM yaapa MOSHME3aLNUTLl OO TOYKM, B KOTOPOW CUCTEMA BblpaBHUBAHUSA
noTeHUmMana BHyTPeHHeN YCTaHOBKM COeAUHSAETCS C TOKOOTBOAOM U CUCTEMOW 3a3eMIEHUS.
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Ecnn Henb3si obecneuntb paccTosiHne, npeBbilarollee Ge3onacHoe pacCTosiHie S Mo BCEW AnuHEe
paccmaTtpvBaemMon YyCTaHOBKKU, HEOBXOAMMO Takke coeauHUTb ycTaHoBky ¢ CM3 B camown yaaneHHOW ToYke
OT MCXOOHOM TOYKM coeamHeHus (cM. pucyHok E.43b). CnegoBatenbHo, NMnbo anekTpuyeckme npoBOAHMKU
HeobxoOMMO MepenoXnUTb B COOTBETCTBUM C TpeboBaHMAMM 6e30nacHoOro paccTosiHms (CM. 6.3 HacTosILEero
npeacTtaHgapta), ibo OHM OOIMKHbI ObiTh OrpaXaeHbl MPOBOASILLMM 3KPaHOM, coeauHeHHbIM ¢ CM3 B camoin
yOaneHHOW TOYKe OT UCXOAHOW TOYKM COeaMHEHMS.

Mo 3aBepLueHMn coeanHeHns ycTaHoBok ¢ CM3 B MCXO4HOM TOUKE M caMOW yaaneHHow Todke GesonacHoe
paccTosiHne obecneynBaroT BO BCEWN YCTAHOBKE.

CneayoLwme TOYKM YacTo SABNSATCS KpUTUYECKUMU 1 TPEOYIOT cneumnanbHOro pacCMOTPEHUS:

— B BbICOTHbIX 3[aHusix 6e3onacHoe pacctosiHe Mexay nposogHukamm CM3 n meTannuyeckumm ycta-
HOBKaMM 4acTo ABMsieTCsA Takum BonbLlUMM, YTO ero Hemnb3a obecneunTb. 3aeck TpebyeTcs 4ONONHUTENBHOE
coeguHeHne CM3 c aTuMn meTannmMyeckumMm yctaHoBkamu. CnegoBaTternbHO, YacTb TOKa OT MOSIHUM NpoTe-
KaeT yepes 3TW MeTanfnyeckme yCTaHOBKM B CUCTEMY 3a3eMIIEHNs 34aHus;

— 3IEKTPOMarHUTHbIE MOMEXU, BO3HMKAIOLLME B pe3yNnbTaTe 3TUX YaCTMYHbIX TOKOB, CriefyeT NpuHumaTh
BO BHMMaHMe MNpu NMaHUPOBAHUN YCTAHOBOK 3[4aHMS M MPOEKTUPOBAHUUN 3IIEKTPOMArHUTHbIX 30H MOJSTHUE-
3aLUThl BHYTPU 30aHNS B COOTBETCTBMM € TpeboBaHusimn IEC 62305-4.

OpHako nomexu OyayT 3HAYMTENBHO HMKE TEX, KOTOPbIE Bbi3BaHbI SM1EKTPUYECKMM UCKPEHNEM B AAHHON
TOuKe.

Yto kacaeTcs Kpbllw, paccTtosiHne mexagy CM3 n snekTpudeckMMmn yctaHOBKaMu ObiBaeT Kopouye, Yem
0Ge3onacHoe paccTosiHMe S, ykasaHHoe B 6.3 HacTosiwero npeacraHgapta. B atom cnyyae cnegyet nonbl-
TaTbCcsa ycTaHoBUTL CM3 Mnun anekTpuyeckuin NPOBOLAHUK B APYroM MecTe.

C nvuom, OTBETCTBEHHBLIM 3a 3NIEKTPUYECKYIO YCTaHOBKY, CrieAyeT 3aKMunTb corfalleHme Ha BbInos-
HeHMe YCTaHOBKM 3MEKTPUYECKUX LIEMEN, KOTopble He oTBevatloT TpeboBaHMsAM 6e30nacHOro paccTosiHus,
KacartoLLerocsi NPOBOAHMKOB MOMHUENPUEMHMKA Ha 34aHMUSX.

Ecnu anekTpnyeckyo yCTaHOBKY HeNb3sl YCTaHOBUTbL B APYrOM MECTE, TO HYXXHO BbINOMHUTL €€ coeau-
HeHue ¢ BHewwHeln CM3 B cooTBeTCTBUM C 6.3 HACTOSILLIEro NnpeacTaHaapTa.

B HeKkoTopbIX 30aHUSAX HEBO3MOXHO 0becrneuntb 6e3onacHble pacCcTosHUSA, Kak 3To TpebyeTcs. BHyT-
PEHHME KOHCTPYKUMM MOTYT NomMellaTb NPOEKTUPOBLLUUKY UMM YCTAHOBLUUKY B OLEHKE CUTyauuMm npu coeam-
HEHMM C onpeaeneHHbIMM MEeTaNMMYEeCKUMUN YacTaMK 1 3reKTpuYeckumMm nposogHukamu. O6 aTom criegyet
CcooOLWUNTb BriagernbLy 34aHus.

E.6.2 YpaBHMBaHMe rpo30BbIX NOTEHLMaNoB

E.6.2.1 NpoekTupoBaHue

YpaBHMBaHWE NOTEHLMAIOB B M30NIMPOBaHHOM BHeWwHen CM3 ncnonb3yoT TOMbKO Ha YPOBHE 3EMITN.

B 34aHMAX NPOMBILLNEHHOIO Ha3HaAYeHMUs1 3NEKTPUYECKU HEMpepbiBHbIE NPOBOAALLME YACTU 30aHUSA U
KpbILLM MOTYT UCMONb30BaTbCA B KavyecTBe KOMMNOHeHToB CM3 1 MoryT ucnonb3oBaTbCa NpU OCYLLECTBIIEHUN
ypaBHUBaHWS NoTeHUmana.

He Tonbko npoBoAsLlMe YacTu 34aHusA U yCTaHOBNEHHOe B HeM obopyaoBaHMe OOMKHbl ObiTb coeau-
HeHbl C ypaBHMBaHWEM MOTeHUuana, Ho Takke U NMPOBOAHUKM CUCTEMbI SHEprocHabxeHusa n obopyanosaHme
cBA3n. [ns KOHTPOMS LWAaroBOro HamnpsbkeHns ocoboe BHUMaHWe criefyeT obpaTuTb Ha 3a3eMIsioLLmMe ANeKT-
poabl BHYTpW 30aHus. COOTBETCTBYIOLLME MEpPbI BKMOYAOT coeauHeHue xene3obeToHHOW apmaTtypbl C 3a3eM-
NALWMMK 3MeKTpogamMm NokanbHO UK 3a cHeT obecneyvyeHmns CEeTKM BbipaBHMBaAHWSA NOTEHUMANOB B nogsare
unu pyHoameHTe.

[Ons 3paHui cebiwe 30 M pekoMeHAYT UCNoSb3oBaTb AOMOMHUTESNbHOE 3KBUMOTEHUMaNbHOe coeau-
HeHne Ha ypoBHe 20 M 1 yepes kaxgble 20 M Hag HuM. OgHaKo BO BCEX Criyyasix Heobxoanmo obecneunTb
©e3onacHoe paccTosiHueE.

OTO0 03HavaeT, YTo KaKk MUHUMYM Ha 3TUX YPOBHSX AOSMKHbI OblTb 3aKpensieHbl BHELWHWE TOKOOTBOAbI,
BHYTPEHHME TOKOOTBOABI M MeTannuyeckue yactu. NpoBoga nog HanpsKeHMEM n MeTannveckme 4actm
TaKkKe JOIMKHbI 6bITb coegMHEHbl Yepes pasbem OlH.

E.6.2.1.1 NMpoBOAHUKMN BblpaBHUBaAHWUA NOTEHLMana

MpoBOAHVKN BbIpaBHUBAHWSA MOTEHLMaNa OOSmMKHbI ObiTb CMOCOBHBIMI BblAEPKMBATL YacTb TOKA MOJHUM,
NpOTEKaIOLLIEro Yepes HUX.

MpOBOOHMKM, COeQUHSOLLME METaNM4Yeckne yCTaHOBKM BHYTPU 30aHUA, 0ObIYHO HE MEPEHOCST 3HaUN-
TenNbHYIO YacTb TOKa MONHUKN. X MUHUManbHbIE pa3mepbl AaHbl B Tabnuue 9 HacToswero npeacraHaapTa.

MpoBogHWKK, coeauHsoLLMe BHELLHME npoBogslume Yactn ¢ CM3, nepeHOoCAT 3HauMTemNbHYO YacTb ToKa
MOJTHUN.

110



CTb I IEC 62305-3-2006/2010

E.6.2.1.2 YCTPOMCTBO 3aluThbl OT UMNYNbCHbIX NepeHanpsXeHun

Y3l gomkHbl 63 noBpexaeHun BblgepXunBaTh NpeanoniaraeMyo YacTb TOKa MOMHMU, NMPOTEKaKLLEro
yepes Hux. Y3I Takke A0MmKHbI ObITb CMNOCOBHBI MOraCUTb OCTATOYHbIE TOKM AMIEKTPOMUTAHUS OT UCTOYHUKA
ANEKTPONUTaHWSA, ECNN OH COEANHEH C MPOBOAHUKAMMW SMEKTPONUTaHUS.

Boibuvpatot Y31 B cooTBeTCTBUM C 6.2 HACTOSLLErO NpeacTaHaapTa. Ecnm TpebyeTtca 3awmta BHYTPEHHUX
CUCTEM OT 3MEKTPOMArHUTHbIX UMMNYbCOB OT FPO30BbIX pa3psaoB, To Y31 Takke AOMKHbI oTBeYaTb Tpebo-
BaHuam |IEC 62305-4.

E.6.2.2 BbipaBHMBaHMe NOTEHLMaNa BHYTPEHHUX NMPOBOAALUNX YacTen

BblpaBHMBaHWE noTeHuumana crieayet obecneynBatbh M yCTaHaBNMBaTb TakuM 06Gpa3oM, YTOObI BHYT-
pPEHHWE NPoBOASLLIME YacTu, BHELLHME NMPOBOASILLME YaCTU U CUCTEMbI SIIEKTPOCHABXEHMS 1 CBA3K (Hanpumep,
KOMMbIOTEPbI U cUCTEMbI 6E30MacHOCTN) MOXHO GbIfI0 COEAMHUTL KOPOTKMMM NMPOBOAHMKAMW BblpaBHUBAHNS
noteHuunana u, rge Heobxoammo, ucrnons3oBatb Y3I1.

MpumeyaHne — CoeanHeHne OomMKHO oTBeYaTb TpeboBaHuam (pr) EN 60364.

MeTannuyeckne yCTaHOBKW, Hanpumep BOLOMPOBOAHbIE, ra30Bble M BO3QyLUHble TPYObl, NMdTOBbLIE
LWaxTbl, KO31bl KpaHa U T. A., AOJMKHbI OblTb coeanHeHbl Mexay cobon n ¢ CM3 Ha ypoBHe 3emnu.

B meTannmMyeckmx 4YacTsx, He npuHagnexawmux 3oaHuo, MOXeT BO3HMKATb UCKPEeHWe, ecriv 3TU 4acTy
HaxoaaTcs BO6NM3u TokooTBogoB CM3. Tam, raoe STO cuMTalOT onacHbIM, ANis NpeaoTBpaLLeHUs UCKPeHUs
HeoOXo4MMO NpeAnpYHMMaTh COOTBETCTBYHOLLME MEpPbI MO BbipaBHMBAHMIO NOTEHLUMana.

PacnonoxeHue WiHbl BbipaBHMBaHMS NOTEHLMana nokasaHo Ha pucyHke E.45.
®

4

1 — 3Heprus ons nonb3oBaTens; 2 — BaTTMETP; 3 — JOMaLUHASA coeanHUTENbHas Kopobka;
4 — 3Heprnsi U3 KOMMyHanbHOW ceTu; 5 — ras; 6 — Boaa; 7 — cuctema LeHTpanbHOro TonneHus;
8 — 3NEeKTPOHHbIE YCTPOWCTBA; 9 — aKpaH kabens aHTeHHbI; 10 — WMHa BbipaBHUBaHUS NOTEHLManNa;
11 — Y3I; M — patynk

PucyHok E.45 — NMpumep pacnonoxeHnsi 3KBUNOTEHLMANIbHOIO COeAUHEHUSA

LLUnHbI BbipaBHMBaHUA NOTeHUMana OOMMKHbI pacnonaratbCcs Tak, YTobbl OHW COeAMHANUCH C CUCTEMON
3a3eMJIEHNS UM C TOPU3OHTarbHbIMU KOMNbLEBLIMU NPOBOAHMKAMM C KOPOTKMMU NMPOBOAHUKAMMN.

LLInHy BblpaBHMBaHMSA NOTEHLMAnNa XenatenbHO yCTaHaBNMBaTh HA BHYTPEHHEN CTOPOHE BHELLUHEN CTEHbI
Y YPOBHSI 3eMIu1, OMM3KO K OCHOBHOMY HU3KOBONbTHOMY LLMTY pacrnpeneneHns NuTaHus, U COeauHsiTb NpoYHO
C CUCTEMOW 3a3eMrieHunsl, coaepKalleln KOnbLEBON 3a3eMSAIOLLNA INEKTPOA U €CTECTBEHHbIN 3a3eMNAoLLmMI
3NEKTPOA, Takne Kak, HanpumMmep, coeanHeHHas Mexay cobon cTanbHasi apmaTypa.
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B 60nbLlUMX 30aHUAX MOTYT UCMONb30BaTbCA HECKOMNBKO LUWH BbipaBHUBaHMA NOTEHLMana npu ycnosuwu,
YTO OHU coeauHeHbl Mexay cobon. O4eHb AnVHHbIE coeauHeHNst 0Bpa3ytoT Bonblune NeTnu, npueoasdLLme K
GonNbWNM UHAYLUMPOBAHHBIM TOKaM U HanpshkeHusaM. Ons CHWKeHus aTux ABreHun Heobxogumo paccmaT-
pvBaTb CETYaTYH B3aMMHYHO CBSA3b 3TUX COEAMHEHWI, 30aHNe N CUCTEMY 3a3eMileHunsd, oTBevatwme Tpebo-
BaHuaM IEC 62305-4.

B >xene3o0eTOHHbIX KOHCTPYKUUSX, oTBeYarwwmx TpeboBaHmsam 4.3 HacTosiwero npegcraHgapra, Ans
BblpaBHMBaHNSA MOTEHUMana MOXHO MCNonb3oBaTb apMupoBaHMe. B aToM cnyvae Ha CTeHax, K KOTOpbIM
OOMKHbI NMPUKPENATECA LWWHbI BblpAaBHUBaHUS MOTeHUMana 4yepes cBapHble NMPOBOAHWKW, YCTaHaBNUBAKOT
OOMOMHUTENbHYIO AYEUCTYIO CETb U3 NPUBAPEHHbIX UMK 3aKpenneHHbIx 6onTamu y3nos, onucaHHbIx B E.4.3.

MuHUManbHbIE NONEpeYHble CeYeHUs NMPOBOAHMKA BbipaBHMBaHWUSA NOTEHUMana unn CoeauHUTENs Bblpas-
HVYBaHWNS NoTeHuUmana ykasaHbl B Tabnuuax 8 n 9 Hactosiero npeacraHaaprta. Bce BHyTpeHHMe npoBoasiLne
YacTU 3HAYMTENBLHOrO pasMmepa, Hanpumep NMATOBbIE HaMPaBnsLIME, KpaHbl, MeTannmMyeckue nonbl, Tpyobl
N ANeKTpu4ecKkne yCTPONCTBA, AOMKHbI OblTb COeAUHEHbI C Bnvxkanilen LUMHOW BbipaBHUBAHUA NoTeHLMana
KOPOTKUM MPOBOAHUKOM BblpaBHUBaHUS MOTEHUMana Ha ypoBHE 3eMIM U Ha OPYrMX YPOBHSAX, €CINN HENb3s
obecneuntb 6e3onacHoe paccTosiHMe B COOTBETCTBMM C 6.3 HacToswero npeacrtaHgapta. WvHel BeipaBHU-
BaHWUs NOTEHUMana v gpyrue KOHTakTHble YacTy OOIDKHbI BblAEPXKUBATh NpeanoniaraeMble TOKA OT MOJTHUN.

lMpegnonaraetcs, YTO B 34aHUSAX C apMUPOBAHHBIMW CTEHaMU TOMbKO HEe3HauuTemnbHas 4acTb Toka OT
MOJTHUM NPOTEKaeT Yepes3 KOHTaKTHbIE YacTy.

Ha pucyHkax E.46, E.47 n E.48 nokasaHo pacnonoXeHue aNeMeHTOB BbipaBHMBaAHWSA MOTeHUuana B

30aHNAX CO MHOXECTBOM BXOOHbIX TOYEK BHELUHUX CUCTEM SJ'IeKTpOCHa6>KeHMF|.
—
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1 — BHELUHsIA NPOBOAsILLLAs YacTb, HaNpPUMep MeTannmMyeckas BogoNpoBoaHas Tpyba;
2 — NHUSI BNEKTPONUTaHNSA UMK CBSI3N; 3 — cTanbHas apMaTypa BHeELUHeN 6ETOHHOM CTeHbI U PyHOAMEHTa;
4 — KonbLEeBOW 3a3eMNALWNA SNeKTPoa; 5 — AONOMHUTENbHbIV 3a3eMNSAIOLLMA ANEKTPOL;
6 — cneunanbHoe coeaMHeHVe BblpaBHUBaHUS MOTeHUMana; 7 — xene3obeToHHasi cTeHa (CM. nepeuuncneHve 3);
8 — Y3I1; 9 — KoHTaKTHas LWnHa
Mpumeyanne — CtanbHasi apMaTtypa B yHOAMEHTE MCMONb3yeTCs B KayeCcTBe €CTECTBEHHOro 3a3eMISLLEro
anekTpoaa.

PucyHok E.46 — Mpumep pacnonoxeHnA BbipaBHUBaHUA NOTeHUMana B 34aHuM coO MHOXXeCTBOM BXOA40B

BHELUHUX MPOBOASILUMX YacTell C UCMONb30BaHMEM KONbLLEBOro 3rieKTpoda Ansl coeuHeHust
KOHTaKTHbIX LUMH MeXAay cobon
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1 — cTanbHas apmaTtypa BHeLUHe 6ETOHHON CTEHbI U DyHAAMEHTa; 2 — OPYroi 3a3eMIIsiIoLLUIA 3NeKTpos;
3 — coeguHeHWe BbipaBHMBaHWS NoTeHUuana; 4 — BHyTPEHHUI KOMbLEeBOW NPOBOAHNMK; 5 — BHELUHSS NpOoBOAsLLAas YacTb,
Hanpumep BogonpoBodHas Tpyba; 6 — KonbLIEBON 3a3eMMAOLLUIA 3MEKTPOS, PaCronoXeHUe 3a3emrneHus Tuna B;
7 — Y3I; 8 — WwmnHa BblpaBHMBaHUS NoTeHUMana; 9 — NUHUS aNekTpocHabXeHWs nnu ceasu;
10 — DONONMHUTENbBHBIV 3a3eMIISIOLLNIA 3NEKTPO, PacnosioKeHe 3a3eMrieHns Tuna A

PucyHok E.47 - Mpumep BbipaBHUBaHUA NOTEHLUMana Npyu HanNM4YMm MHOXeCTBa BXOAHbIX TOYEK BHELWHUX

npoBoaALnx yacTew U NIMHUN 3ﬂeKTpOCH36)KeHVIﬂ Unum cBA3nN C uCnosnib3oBaHnem
BHYTpPeHHero KonbueBoro npoBoAHUKa AnNd coeAUnHeHUA KOHTAaKTHbIX WWUH Mexay cobon
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1 — NMHMSA anekTpocHabXeHNs Unu cBA3K; 2 — BHELLHWUIA FOPU3OHTalbHbIA KONbLEBOW NPOBOAHMK (Hag 3eMnew);
3 — BHeLHAS NpoBOAALLAs YacTb; 4 — COeAMHEHNE TOKOOTBOAA; 5 — cTanbHas apMaTypa B CTEHE;
6 — coeguHeHve BbipaBHUBaHWSA MOTEHLUMana ¢ KOHCTPYKLIMOHHOW CTanbio;
7 — WK1Ha BblpaBHMBaHWs noTteHunana; 8 — Y31

PucyHok E.48 — MpuMep pacnonoxeHusi COEAUHEHUS B 34aHUU CO MHOXXECTBEHHbLIMU
TOYKaMu BXoa BHELUHMX TOKONPOBOASALMX YacTel, BXOAALMNX B 34aHue,
Hap YPOBHEM MNOBEPXHOCTU 3eMNU

E.6.2.3 YpaBHUBaHMe rpo30BbIX NOTEHLMANOB AN BHELWHNX NPOBOAALMX YacTen
[ononHutensHas nHopmawms OTCyTCTBYET.

E.6.2.4 YpaBHMBaHWe rpo3oBbiX NOTEHLUANOB ANA 3NEKTPUUYECKUX U 3MEKTPOHHbIX CUCTEM B
3awmiaeMomM 3gaHum

MoapobHas nHopmaumsa 06 ypaBHMBAHWUM rPO30OBbIX NOTEHLMANOB AN BHYTPEHHUX CUCTEM MPUBOANTCA
B IEC 62305-4.

E.6.2.5 YpaBHUBaHMe rpo30BbIX NOTEHLMANOB BHELWHUX JIMHUIA 3NeKTponepenaym

XKenatenbHo, 4TOOblI BHELIHME MPOBOAALLME YACTU U NIMHUW 3MEKTponepedadyn M CBSI3UM BXOOUNN B
3[aHNEe Ha ypOBHE 3eMITM B COOTBETCTBMM C OObIYHBIM PACMONOXEHNEM.

YpaBHMBaHME rpo30BbIX MOTEHLMANOB OOIMKHO OCYLLECTBMATBCA Kak MOXHO Gnmke K TOYke BXxoda B
3g0aHue. B cnyyae HUM3KOBOMBTHOIO SHEProcHabXXeHns OHO pacnonaraeTcsl HEMOCPEACTBEHHO MO HaMPaBMAEHWIo
KOpOOkn aboOHEHTCKOro BBOAA (C paspeLLeHns MECTHOM KOMMaHWUM — NPOU3BOAMUTENS SNEKTPO3HEPrun).

KoHTakTHasi WuHa B MeCTe pacnofioXeHMs BXxoAa AOMKHA COELAMHSITLCA C KOPOTKUMU NMPOBOOHUKAMMU
BblpaBHMBaHWSA NOTEHLMana, cCoeanHEHHbIMU C CUCTEMOW 3a3eMIEHNS.

Ecnu nuHum anekTponepegayun, BXoasWwmne B 34aHne, 9KpaHMPOBaHbI, TO 3KpaHbl AOMMKHbI COEANHATLCSA
C KOHTaKTHOW LUMHOW. MNMepeHanpsbkeHne, JoCTUratoLlee akTUBHbIX NMPOBOAHUKOB, SBNSiETCS (OyHKUMEN pa3mepa
YaCTUYHOrO TOKa MOJSTHUM, MPOXOASALLEro no dkpaHy (B COOTBETCTBUM C npunoxeHuem B), n nonepeyvHoro
ceyeHuns akpaHa. B IEC 62305-1 (npunoxeHue E) yctaHOBNEH MeTOa oueHkM 3Toro Toka. Y3l Heobxoanmbl
B TOM Crnydae, ecnv npegronaraemble nepeHanpskKeHns NPeBbILalT TEXHUYECKUE OaHHbIE NIMHUIA NOOKM0-
YaeMblXx OO bEKTOB.
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Ecnu nuHumn anekTponepeaayn, BXoasilne B 34aHWe, HEIKPaHMPOBAHbI, YAaCTUYHbIA TOK MOMHUKN OyaeT
npoTekaTb MO aKkTMBHbLIM NPOBOAHUKAM. B aTom cniydae Y3I1 gormkHbl pasmelyatbcs B Todke Bxoaa. MNMposoa-
Hukn PE n PEN moryT 6bITb NogcoeaMHeHbl HENOCPEeACTBEHHO K KOHTAKTHOW LUMHE.

Ecnu BHelHMe npoBOAsLIME 4acTu JIMHUM 3NeKTponepenayn U CBA3U LOMKHbI BXOAUTH B 3[aHue B
pa3sHbiX MecTax 1 Ansi 3TOro noTpedyeTcsa YCTaHOBUTb HECKOJTbKO KOHTAKTHbIX LUWMH, TO KOHTaKTHbIE LUMHbI
cnenyeT yctaHaBnvBaTtb (MO BO3MOXHOCTM) KaK MOXHO Onvbke K CUCTEME 3a3eMIIEHUs, T. €. KOSbLieBOW
3a3eMIISIOLWNA SNEKTPOA — K apMmaType 34aHus U K 3a3eMIsALLeMy 3NeKkTpoay B hyHOamMeHTe, ecnu Lene-
coobpasHo.

Mpn ncnonb3oBaHMM pacnonoXxeHus 3asemnenusa Tmna A, kak Yyactu CM3 KOHTaKTHble LWWHbI Npucoe-
OWHSI0T K OTAEmNbHbIM 3a3eMNAWNM 3NekTpoaam, Npu 3TOM OHW AOMKHbI ObiTb COeAMHEHbI MexXay cobown
BHYTPEHHMM KOSbLEBbLIM 3M1EKTPOAOM UMNN BHYTPEHHUM NPOBOAHMKOM, 06pa3yoLLMM YacTUYHOE KOIbLLO.

UTto kacaeTcs BXOOOB BHELLHUX NMHUI 3MeKkTponepeaayn Hag NoBEPXHOCTbIO 3EMIMN, KOHTaKTHbIE LUMHbI
OOIMKHbI COEAUHSITLCS C TOPU30OHTarbHbIM KOSbLIEBBLIM NPOBOAHMKOM BHYTPU UMW CHApY>XW BHELLHEW CTEHbI,
coeanHeHHon ¢ TokooTBogamm CM3 u ¢ MeTannuyeckon apmaTypol 3gaHns, ecnu uenecoobpasHo.

KonbLieBon NpoBOAHWK creayeT CoeanHATb CO CTanbHON apMaTypon 1 ApyruMu MeTanM4eckumMm afieMeH-
TaMu 34aHMS 4Yepes3 paBHble MPOMEXYTKM MeXay TOKOOTBOAAMMW, Kak ykasaHo B Tabnuue 4 HacTosiLiero
npeacrangapra.

B 3pgaHusax, cneuunanbHO CMPOEKTUPOBAHHBIX AN KOMMBbIOTEPHBIX LEHTPOB, 34aHUSAX CBSA3N U OpYrux
3[0aHuAX, TPEOYIOWNX HN3KOTO YPOBHSI MHOYKLMOHHBIX BO34ENCTBUN SNEKTPOMArHUTHLIX MMMYSbCOB OT Ipo-
30BbIX pa3psi4oB, KONbLEBOW NPOBOAHUK JOMKEH COEAMHATECA C apMaTypoi, Kak NpaBumo, Yepes kaxable 5 M.

[na BblpaBHMBaHMSA MOTEHUMaNa BHELIHNX CUCTEM 3rieKTpornepedaydn B Xene3obeToHHbIX 34aHusX, B
KOTOPbIX UMEKTCS KPYMHblE KOMMYHUKALMOHHBIE U KOMMbIOTEPHbLIE YCTAHOBKW, U ANA 34aHUNA, B KOTOPbIX
TpeboBaHna k AMC aBnAOTCA OYEHb XECTKMMU, HEOOXOANMO MCMNONb30BaTh 3a3€MJIEHHbIN 3KpaH CO MHO-
XeCTBOM COEUHEHUI C MeTannM4yeckon apMaTypor 3gaHums unu pyruMmm Metannmyeckumm anemMeHTamu.

E.6.3 dnekTpuyeckasa nsonsuus BHewHen CM3

Mexay BHewHenn CM3 n BceMu MpOBOAALLMMK YaCTAMM, MOACOEOUHEHHBIMU K LUMHE BblPaBHMBAHWS
noTeHumana s3gaHus, cnegyeT obecnevvMBaTb COOTBETCTBYKOLLEE PaCCTOAHME COrnacHo 6.3 HacTosLiero
npegctaHgapra.

MoppobHyto nHpopmaumio cm. B E.6.1.1. Ha pucyHke E.2 gaHbl npumepbl U pacyeTbl K., ykazaHHble B
6.3 HacTosLero npeagcrtaHaapTa.

E.6.4 3awmTa oT BO3A4ENCTBUA MHAYLIMPOBAHHbLIX TOKOB BO BHYTPEHHMUX CUCTEMaX

Toku B npoBogHUKax BHelHen CM3 moryT nopoxaatb Ype3MepHble NepeHanpsiXXeHnsa B neTnsax npoBoa-
HUKa BHYTPEHHUX YCTAHOBOK M3-3a BO3AEWCTBUS MHOYKTUBHOMW CBA3W. [lepeHanpspkeHus MoryT Bbl3blBaTb
NOBPEXAEHNS BHYTPEHHUX CUCTEM.

MockonbKy NpakTUYeckn BO BCEX 34aHMSAX MMEETCS aNeKTpoHHoe obopyaoBaHme, TO Npu MNaHnpoBaHUm
MOJSTHME3aLMTbl cnegyet MpUHMMaTtb BO BHMMAaHWE BO3AEWCTBME 3MEKTPOMArHUTHOIO MOMis BHELHUX U
BHYTPEHHMX TOKOOTBOLOB.

Mepbl 3awWmThl OT NepeHanpskeHni onucaxol B IEC 62305-4.

E.7 TexHnyeckoe o6cnyxuBaHue n nposepka CM3

E.7.1 O6nactb npoBepokK

Mpoeepky CM3 formkeH NpoBoauTb CneLmanvcT no MosiHMe3almTe B COOTBETCTBUM C PEKOMEHOALMAMN,
yKasaHHbIMU B pasgene E.7.

MHcnekTopy HEOOX0OUMO NpeaoCcTaBnATb OTYET O npoekTupoBaHun CM3, cogepxawmim Heobxoaumyto
AokymeHTaumo o CM3, Hanpumep KpuTepun NPOeKTUPOBaHUs, NPOEKTHOE OMUCaHME N TEXHUYECKUE YepTEXM.
MHcnekTopy CM3 Takke HeobxooMMo NpeaocTaBnsaTh Npeablayline OTYeTbl O TEXHUYECKOM 0BCNy>KMBaAHUN
n npoepke CM3.

Bce CM3 cnenyeT npoBepATh B CrieAyoLmMX crnyyasx:

— BO Bpemsi yctaHoBkM CM3 1 0co6eHHO BO BPEMSI YCTAHOBKM KOMMOHEHTOB, KOTOPbIE ObIfi BCTPOEHDI
B 3[j@aHMe 1 Tenepb ABMAITCH HEOOCTYMNHbIMU;

— no 3aBepLeHun yctaHoBkm CM3;

— Ha perynsipHo OCHOBE B COOTBETCTBMM C Tabnuuen E.2.
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Ta6nuua E.2 — MakcMManbHbIv nepvog BpeMeHu Mexay NPoBepKamMn CUCTEMbI MOJTHUE3aLWMUTbI

B [MonHas npoBepka CUCTem,

n3yanbHas npoBepka

YpoBeHb 3aLMThI (rom) MonHas npoBepka (roa) mMetoLmx ocoboe 3HayeHne
(rog)

Inll 1 2 1

wnlVv 2 4 1

MNpumeyaHne — CM3, ncnonb3yemble B 30aHNAX C PUCKOM B3pbiBa, ClieayeT BM3yalibHO NPOBEPATb KaXXAble nomnroga.
aﬂeKTpVI‘—leCKOG ncnbiTaHne yCTaHOBKK cneayeT NpoBOAUTb He peXXe OOHOro pasa B rog.

,D,OI'IyCTVIMbIM UCKITIOYEeHNneEM B rpacbvn(e €XXerogHoro ncnbiTaHna ABnAeTcA nposegeHune ncnbITaHUA No ncteveHun 14
unu 15 mec, Korga cuMTalT HeoGXoaNMbIM npoeeaeHne ncnbiTaHMAa ConpoTUBNEHUA 3a3eMneHna B pasrnindHoe Bpems
roga, 4Tobbl nony4ynTb AaHHblIe O CE€30HHbIX UBMEHEHUAX.

MepuoagnyHOCTb NPOBEPOK, YKa3aHHYo B Tabnuvue E.2, cnegyeT NpUMEHsITb TaM, F4e He yKasaHo Kakux-
nmbo cneumanbHbIX TPeGoBaHWIn CO CTOPOHbLI OPraHOB roCYAapCTBEHHOIO YNpaBeHus.

I'Ipmmeanme — Ecrn HauMOHanbHble OpraHbl rocygapCTBEeHHOro yrnpaBneHuna unn opraHm3auunm Tpe6y|0T nposegeHunA
perynapHbIX npoBepok SﬂeKTpI/I‘-IeCKOIZ CUCTEeMbI 30aHuA, peKoMeHayeTCA OgHOBPEMEHHO UCMbITbIBATb CM3 B OTHO-
LHeHnn (byHKLI,I/IOHMpOBaHI/Iﬂ Mep BHyTpeHHeIZ MOJTHMe3alWnTbl N ypaBHMBAHUA NMOTEHLUMaNa 3NMeKTpu4eCknx CcUCTeM.
bonee CTapble YCTaHOBKM aHalorm4Ho cnengyet OTHOCUTL K KiaCcCy MOJTHMe3alWnTbl nnn nHTepBanbl Mexay UcChbl-
TaHNAMN MOXXHO 6paTb M3 MECTHbIX UINN KaKUX-NNB0 NHbIX CI'IeLI,VI(pVIKaLI,VIﬁ, Hanpumep pykoBoACTB NO CTPOUTESNbCTBY,
TEXHNYECKUX pernamMmeHTos, VIHCprKLI,VIVI, 3aKOHOB MO TEXHMKe 6Ge30nacHOCTM Ha npon3BoaCcTBe U OXpaHe Tpyaa.

BuayanbHo npoeepate CM3 criefiyeT He pexe 0aHOro pasa B rof. B HekoTopbix paioHax, rae npomncxo-
OSIT CypOBble MOroAHble U3MEHEHMS N BO3HMKAKOT 3KCTPEMaribHble MOroAHbIE YCIOBMWS, PEKOMEHAYETCS BU-
3yarnibHO MPOBEPSATL CUCTEMY ropasao valle, Yem ykasaHo B Tabnmue E.2. Ecnu CM3 obpasyeT yacTb 3anna-
HUPOBAHHOW KIMMEHTOM MPOrpamMmmbl TEXHUYECKOTO OBCY)XMBaHUSA UK siBNSIETCA TpeboBaHMEM CTPOUTENBHOWN
CTPaxoBOW KOMMaHuK1, TO MOXET NoTpeboBaThCsl NPOBEAEHME eXEerogHon nonHon nposepkun CMS3.

Mepuop BpemeHn mexay nposepkamy CM3 onpegensaioT Ha OCHOBaHUM CrieayoLWmX akTopoB:

— KnaccudurKkauum 3almnLLaemoro 3gaHnsi, 0CoO6eHHO B OTHOLLIEHMM MOCNEeayLWMX BO3AENCTBUIA NOBPe-
XKOEHUS;

- CMS;

— MECTHOW OKpYXXaloLLen cpeabl, HanpMmMep KOPPO3MOHHO-aKTUBHOM aTMOCKEPbI (KOPOTKNE MHTEpPBArbI);

— MaTepuanoB OoTaeNbHbIX KOMNoHeHToB CMS3;

— TMna NoOBEPXHOCTU, K KOTOPOM NPUKPENNAITCA KOMNOHEHTbI CM3;

— COCTOSIHWSI NOYBbI U CBA3AaHHOW C HUM CKOPOCTU KOPPO3UMU.

[ononHnteneHo k BbiwensnoxeHHomy CM3 cnenyeT npoBepsTb B Cliydae BbIMNOMHEHMS Kakoro-nmbo
N3MEHEHNST UM PEMOHTA 3alUMLLAeMOro 30aHus, a Takke nocne noboro paspsiga monHum B CMS.

OOLLyt0 NPOBEPKY U UCMbITaHNE HEOOXOAMMO NPOBOAMTL Kaxable ABa — YeTbipe roga. CM3, Haxogswmecs
B CYPOBbIX YCITOBUSIX OKpY>KaloLLen cpenpbl, Hanpumep 4Yactm CM3, nogsepraemblie CEpbE3HBbIM MeXaHuye-
CKMM Harpyskam, Takme kak rmbkue norochbl BbipaBHUBAHMSA NOTEHUMana B panoHax CUibHbIX BeTpoB, Y3l
Ha TpybonpoBogax, coeanHeHne kabens 3a npegenamMmu 3gaHus u T. 4., Heo0Xo4UMO NPOBEPSATH EXXErOAHO.

YnyJdlweHne cucTeMbl 3a3eMrieHns HeobxogumMo paccMaTpmBaTth Torga, korga 3HauYeHUss U3MEPEHHOTO
COMPOTUBMEHUS MOKa3blBAOT 3HAYUTENbHbIE WU3MEHEHWUSI B COMPOTUBMEHUWU, YE€M NPESYCMOTPEHHbIE MO
NpPoeKTy; 0COBEHHO KOr4a CONpPOTUBIIEHNE HEYKITOHHO MOBLILLIAETCS B Neproabl Mexay nNpoBepkamu.

E.7.2 Nopsapnok npoBepok

E.7.2.1 Npouenypa npoBepku

Llenbto aton npoBepku siBngetca obecneyeHne cootBeTcTBua CM3B HacTosdlwemy npeacraHaapty BO
BCEX OTHOLLEHUSAX.

[MpoBepka BKrOYaeT MPOBEPKY TEeXHUYECKOW [OKyMEHTauuu, Bu3yarbHble MPOBEPKM, UCMbITaHUE U
perncTpaumio B oT4eTE NPOBEPKN.

E.7.2.2 MpoBepka TEXHUYECKON AOKYMEHTaLu

TexHM4ecKyto JOKYMEHTauuo criegyeT NpoBepsATb Ha MOJTHOTY, COOTBETCTBME HACTOSILLEMY MPeAcTaH-
OApTYy U BbINOJIHEHME COrMnalleHUs C NPOMBbILLIIEHHBIM NPeanpUaTUEM.

E.7.2.3 BusyanbHble npoBepKu

BuayanbHble NpoBepPKN NPOBOAAT C TOM LEeNbHo, YToObl yoeaunTees, YTo:
— MPOEKT oTBeYaeT TpeboBaHMAM HaCTOSsILLEro NpeacTaHaapTa,
— CMS3 HaxoguTca B XOpoLUeM COCTOSIHUM;
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— OTCYTCTBYIOT HEMJOTHbIE COEAMHEHMS U CryYaliHble noBpexaeHus B npoBogHukax CM3 n B mecTtax
NX COEANHEHUS;

— HW OJHa U3 YacTel CUCTEMbI He NoaBepiack KOppo3nm, 0cobeHHO Ha YpOBHE 3eMiu;

— BCE€ BMOUMbIE COeAUHEHMNS 3a3eMIIEHNS ABMATCA LenbiMy ((DYHKLMOHUPYIOWMMM);

— BCE BMOUMbIE MPOBOAHWUKN M KOMMOHEHTblI CUCTEMbI 3aKpenseHbl Ha YCTaHOBOYHOW MOBEPXHOCTH, a
KOMMOHeHTHbI, obecrnednBaoLLme MEXaHUYeCKylo 3alinTy, He noBpexaeHbl (PYHKUMOHMPYIOT) N HaxoasTcs
Ha CBOEM MECTE;

— B 3alMLLaEeMOM 30aHUM He NPOBOAWIOCE Kakux-nMbo M3MeHeHun, koTopble Mornu 66l noTpeboBaTb
[OMONMHUTENBHON 3aLLMUThl;

— OTCyTCTBYET npusHak nospexaeHns CM3, Y3l nnu kakme-nmbo noBpexaeHns nnaBkux npegoxpaHu-
Tenen, kotopble 3awmwatoT Y3[T;

— ObINO yCTaHOBMEHO NpaBUIIbHOE BbipaBHMBaHME MOTEHUMana Ans HOBbIX JIMHWIA 3reKkTponepenaym
WU SOMNOMNHEHUN, KOTOpbIe ObiNM BbIMOMHEHbLI BHYTPY 34aHWs MOCne NocrnegHen NPOBEPKU, U YTO ANst 3TUX
HOBbIX AOMOSIHEHMI BbINV NPOBEeAEHbI NCMbITaHUSA HENPEPBIBHOCTY;

— VMEIOTCS B HaNMuum HEMOBPEXOEHHbIE MPOBOAHVKN BbIpAaBHUBAHWS NOTEHUMaNa u COeaAMHEHUs: BHYTPU
30aHusA (PYHKUMOHMPYOLLME);

— obecneyeHbl be3onacHble pacCTosAHNS;

— MPOBOAHUKM BbIpaBHMBaHWS NOTEHUManNa, CoeavHeHns, aKkpaHmpyloLme npucnocobneHus, npoknagka
kabens n Y3I1 6biniv NpoBepEHbl U UCMbITaHbI.

E.7.2.4 NMpoBeaeHne UcnbiTaHUA

MpoBepka u ucnbiTaHne CM3 BkMOYaKOT BU3yarnbHble MPOBEPKU, KOTOPblE AOSMKHbI 3aBepLUaTLCs crieyto-
LWMMU OENCTBUSIMU:

— NPOBeAEHNEM UCTbITaHUIN HENPEPLIBHOCTU, OCOOEHHO HEMPEpPbLIBHOCTK Tex YacTtern CM3, koTopblie Obinu
HEBUOUMbIMW A5 NMPOBEPKMN BO BpEMS HaYanbHOW YCTAHOBKW U HEOOCTYMHbLIMU ANS BU3yanbHOW NPOBEPKY;

— NpoBeJeHNEM UCTbITaHWUA CONPOTUBIIEHNS CUCTEMbI 3a3€MITEHUS.

Heobxogumo npoBoanTb creayowmne n3onmMpoBaHHbIE U KOMOUHMPOBaHHbBIE U3MEPEHMUS 3a3EMIIEHMS 1
npoBepkn (peayrnbTaTbl BHOCUTb B MPOTOKOS UcnbiTaHui CM3):

a) COMpOTMBIIEHNE Ha 3EMITH0 KaXJOoro fOoKarbHOro 3NeKTpoAa 3a3eMIieHns U COMPOTMBMAEHNE Ha 3eMITH0
BCEW CUCTEMbI 3a3EMIIEHNS.

Kaxabln nokanbHbIA 3NEKTPOA 3a3eMIeHnst cneayet n3aMepsTb B U30NSLMKN, NoMeLlast U3MepUTENbHbIN
HaKOHEYHWK MeXay TOKOOTBOAOM W 3NIEKTPOLOM 3a3EMIIEHUsI B pasdbeaUHEHHOM MOMOXEHUN (M30NMPOBAHHOE
nsMepeHue).

Ecnu conpotuBneHne cuctembl 3a3eMreHnst Ha 3eMnto B Lenom npesbiwaeT 10 Om, TO Hy>KHO NpoOBO-
OVTb MPOBEPKY, YTOObI yOeauTbCs, YTO ANEKTPO COOTBETCTBYET PUCYHKY 2 HAacTOSALWEero npeacraHaapTa.

Ecnu nmeeTca 3HauuTenbHOE yBENMYEHME 3HAYEeHWS COMPOTUBIIEHWUS 3a3eMIleHusi, TO HeobXxoaMMo
NpoOBOAWTL AOMOJSIHUTENbHbIE WCCNeAoBaHWs, 4YTOObl OnpedenuTb NMPUYUHY YBENWYEHUSA COMPOTMBIIEHMS
3a3eMreHns Npu n3MepeHnm, NpeanprHuMaemble Ans ynyyweHus cuTyaumm.

[na anekTpoOoB 3a3eMiieHWUst B CKalIMCTOM FpyHTe Heobxoammo criegoBaTh TpeboBaHnusim E.5.4.3.5.
TpeboBaHue, 4TO conpoTMBrEHME 3a3eMreHnst 4OIMKHO BbiTb 10 Om, B 3TOM criyyae He MPUMEHNMO;

b) pesynbTaThl BU3yanbHOW NPOBEPKN BCEX MPOBOAHMKOB, COEANHEHUA U CTLIKOB UMM X N3MEPEHHOM
3MNEeKTPUYECKON HENPEPBLIBHOCTH.

I'IpwvleHaHme - VlsmepeHVle Ha BbICOKOM 4YacTOTE MOXHO npoBOAUTb Ha 3Tane YCTaHOBKU TakK e, Kak U npu o6cny-

XnBaHUM CUCTEMbl 3a3eMlieHudA, C LUesnbio NPOBEPKNU COOTBETCTBUA MeXOy Sal'lpoeKTMF)OBaHHOIZ cuUcTeMON U

Tpebyemoi.

Ecnu cuctema 3asemneHmst He COOTBETCTBYET 3TUM TpeboBaHUSIM UM nNpoBepka TpeboBaHUi He BO3-
MOXHa MO MPUYUHE OTCYTCTBUS MHpopmMauum, cuctema 3a3emsieHvst JOSPkHa OblTb yCOBepLUEeHCTBOBaHA
NOCPEeACTBOM YCTAHOBKM AOMNOSMHUTESNbHbIX 3MEKTPOAOB 3a3EMIIEHUS UM YCTAHOBKM HOBOW CUCTEMbI 3a-
3eMIeHus.

E.7.2.5 lokymeHTauusa npoBepKu

[ns obnervyeHns npoegeHus nposepok CM3 HeobxoaMMo NOAroTOBUTH COOTBETCTBYHOLLME PYKOBOAALLME
ykasdaHus. OHM OOMKHbI codepaTb AOCTAaTOYHY MHGOPMaUMo, HEODXOAMMYK MHCNEKTOPY B npolecce
NpOBEpPKNU, YTOObI BCE BaXkHble y4acTKM ObINM OTpaXeHbl B AOKYMEHTauuu, Hanpumep cnocob ycTaHOBKM
CM3, tvn un coctosiHme komnoHeHToB CM3, meToapbl NCMbITAHMSA Y HaAeXallylo 3anucb NOMyYeHHbIX AaHHbIX
UCMbITaHWs.

MHcnekTop JommkeH coctaButb oTyeT o npoBepke CM3, KOTOPbIV AOMKEH XPaHUTLCA BMECTE C OTYETOM
no npoekty CM3 1 otyeTamu npeabliayLmnx NpoBepoK 1 TexHMYeckoro obcnyxmeaHus CM3.
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Otyet o npoBepke CM3 gomxeH coaepxaTtb cneayoLLyo nHpopmaLumio:

— 06LLMe ycnoBUsi 3NEKTPOAOB 3a3eMITEHNSI U ApYre KOMMOHEHTbI 3a3eMIEHMS;

— 06K YpOBEHB KOPPO3UM U YCIOBME 3aLUUTBI OT KOPPO3UK;

— 6e30nacHOCTL KpenneHus NPOBOAHUKOB M KoMnoHeHToB CM3;

— U3MEPEHUS COMPOTUBIIEHUSI 3a3EMIIEHUSI CUCTEMbI 3a3EMITEHNS;

— ntoboe OTKINOHEeHNe OT TpeboBaHM HaCTOSALEro NpeacTaHaapTa;

— [OKYMEHTaLMI0 BCEX U3MEHEHMUIN U pacmpeHuss CM3 n nobble usameHeHust B 3gaHun. Kpome Toro,
OOJDKHbI ObITb MPOaHaNM3npoBaHbl YepTeXu KOHCTpyKumn CM3 n npoekTtHoe onncaHne CM3;

— pe3ynbTaTbl NPOBEAEHHbIX UCMbITAHUNA.

E.7.3 TexHu4yeckoe obcnyxmBaHue

Heobxoanmo perynsipHo NpoBOANUTb TexHuYeckoe obcnyxmnsaHune CM3, yTobbl rapaHTMpoBaTh, YTO OHa
He yxydwaeTcss U npoJorkaeT oTBevyaTb TpebOoBaHUsIM, COrNacHO KOTOPbIM OHa Obina nepBoHaYanbHO
crnpoektupoBaHa. Npoekt CM3 pormkeH onpenensatbe HeOOXOAMMbBIA LUK TEXHUYECKOTro obCnyXnBaHus m
NpPOBEPKN B COOTBETCTBMM € Tabnuuen E.2 HacToswero npegcrtaHgapTa.

Mporpamma TexHu4eckoro obenyxmeanHua CM3 gomkHa npegycMaTpuBaTth MOCTOSIHHYHO akTyanunsauuto
CMS3 B COOTBETCTBUM C HACTOALLMM MPEeACTaHAAPTOM.

E.7.3.1 O6wume 3ame4yaHus

KomnoHeHTbl CM3 umetoT TeHAEHUMI0 CHUXKaTb CBOK 3h(PEKTUBHOCTbL MO UCTEYEHMU CPOKa aKCnnyaTaumu B
pe3ynbTaTe Koppo3un, NOBPEXAEHUSI N3-3a BO3LENCTBUSI MOTOAHbLIX YCIOBUIN, MEXaHNYECKOrO NOBPEXAEHNS
N NOBPEXAEHNS OT yAapOB MOSHUN.

MporpaMmMbl MPOBEPKN M TEXHUYECKOTO OOCMYXMBaHWSI ONpPenensoTcsl COOTBETCTBYHOLLMM OpraHoM,
npoektupoBwmnkom CM3 unu ycrtaHoBwmkoMm CM3 COBMECTHO C Bnagerbuem 30aHus Un HasHa4YeHHbIM
npeacTaBuUTENEM.

NS BbINOMHEHUS TEXHUYECKOrO 0BCny>KMBaHMsa 1 npoBeaeHus nposepok CM3 obe nporpammbl (MpoBepku
N TEXHNYECKOro obCnyXnBaHms) 4OMKHbI OblTb CKOOPAMHUPOBAHDI.

TexHnyeckoe obcnyxmnBaHme CM3 aBnsaeTcs BaXkHbIM (DAKTOPOM, Oaxe ecrnv npoekTupoBlmnk CM3
NPeAnpPUHAN BCe Mepbl NPeAOCTOPOXHOCTU Anst obecneyvyeHuns 3awmTbl OT KOPPO3UKU U ONpeaenus pa3mepsbl
komnoHeHToB CM3 B COOTBETCTBUMN C KOHKPETHLIM BO3OENCTBMEM HA HUX MOBPEXOAEHMUS MOSHUEN M NOrodHbIX
YCINOBUIN OMONHUTENBHO K TpeboBaHUsIM NpeacTaHaapTa.

MexaHun4yeckue 1 anekTpuyeckme xapaktepuctukn CM3 gomkHbl nogaepmBaTbCs B NMONMHOM obbeme
Ha MPOTSPKEHUN BCErO »MU3HEHHOro umkna CM3, yTtobbl OHa oTBeYarna NpoeKkTHbIM TpeboBaHUSM HaCTOSILLErO
npeacTaHgapra.

MoxeT noHagobuTtbes moandumumposate CM3, ecnu mogndurkauum BbINOMHAKOTCA Ha 30aHUN UK ee
00opyaoBaHUKM UMK eCcniv U3AMEHEHa LienNb, ANns KOTOPOW 3aaHne npegHasHaveHo.

Ecnu npoBepka nokasbiBaeT HEOOXOAMMOCTb PEMOHTA, TO €ro criegayeT NPOBOAUTL HE3aMeOIUTENBHO U
He OTKIMaAblBaTb 4O CMeAyHLLEero LMKia TEXHUYECKOro obcnyXuBaHums.

E.7.3.2 Npouenypa TeXHUYECKOro o6CcnyxuBaHus

[MporpammMbl Nnepnoanyveckoro TeXHNMYeCKoro obenyxmnsaHusa crnegyeTt ycTaHaBnmeaTb Ang Bcex CM3.

MepuogmyHOCTb Npouenyp TEXHUYECKOro 06CNY>XMBaHNS 3aBUCUT OT criefyoLmx oakTopos:

— yXyALeHUs NOroAHbIX YCIIOBUIA 1 YCITOBUIN OKpYXKatoLLen cpeabl;

— BO34eNCTBUSA (PaKkTU4ECKOro NoBpeXaeHs MOMHUEN;

— YPOBHS 3aLLMTbl, YCTAHOBIEHHOIO AN 34aHUS.

Mpouenypbl TexHMYeckoro oocnyxmaHna CM3 crieqyeTt ycTaHaBnNmMBaTb AN Kaxaom KoHKpeTHon CM3,
YTO JOIDKHO CTaTb YacTbio obLLen NporpaMMbl TEXHUYECKOTO O0CNYXXNBaHNS 34aHus.

lMporpaMmma TeXHU4YECKOro obCnyXMBaHUsA OOMMKHa codepaTb nepeyeHb OBblYHbIX BOMPOCOB, COCTaB-
NSOLWNX KOHTPOSbHbIA FUCT, NCMOMb3yeMbIN ANs Toro, 4YTobbl CrieqoBaTth OnpedeneHHbiM npoueaypam pery-
NAPHOIO TEXHUYECKOro OOCMYXMBaHUSA M YTOObI MOXHO ObINIO CPaBHUTL MOCNeAHVe pesynbTaTbl C Npeabl-
aywnmm pesynbTatamu.

[Mporpamma TexHu4YecKkoro obcnyxMBaHusa AOMKHa coaepaTb cnefytoLlme nonoxeHus:

— Bepudmkaumio Bcex nposoaHnkos CM3 1 KOMMNOHEHTOB CUCTEMBI;

— BepudmKaL Mo INeKTpMIYECcKor NpoBoANMOCTU ycTaHOBKM CM3;

— N3MepeHne CONPOTUBIMEHNS HA 3EMITIO CUCTEMbI 3a3eMIeHs;

— Bepudmkaumto Y3I1;

— NMOBTOPHOE 3aKpenseHne KOMMNOHEHTOB 1 NPOBOOHWKOB;
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— BepudmKauuio, rapaHTUpyoLLylo, 4To addekTnsHocTb CM3 He 6bina cHmkeHa nocne gobasneHun
UNn U3MEHEHN B HEN, a TakKe B 34aHNW NN pacnonoXeHHOM B HeM 060pyaoBaHUN.

E.7.3.3 [JokyMeHTauus TEXHUYECKOro o6CcnyxnBaHus

Heobxoaumo xpaHuTb NOfHbIe 3anucu 060 Bcex npoleaypax TEXHUYECKOro 00Cy)XMBaHUSA U BKIOYATb
B HUX NpeanpuHUMaemMbie unm TpebyemMble KOppeKTUPYOLLNE OENCTBUS.

3anucy npouenypbl TEXHUYECKOrOo OOCNYy>XMBaHWUS [OMXHbI MCMONb30BaTbCsl B KavyecTBe cpeacTtea
OLLeHKN koMnoHeHToB CM3 1 ee ycTaHOBKW.

3anucb TexHudeckoro obcnyxumaHna CM3 gomkHa CnyXuTb B Ka4eCTBE OCHOBaHUA Anis nepecMoTpa
npoLeayp TeXHMYEeCcKoro o6CnyxmBaHus, a Takke Ans 0GHOBNEHNSI NPOrpamMmM TEXHUYECKOrO 0BCNYyXXUBaHUS.
Banucn TexHunyeckoro obenyxmnsaHma CM3 gomkHbl XpaHuTbca BMecTe ¢ npoektom CM3 m otyetamu o
nposepke CM3.
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120

Bubnuorpacusna

International electrotechnical vocabulary (IEV). Chapter 426: Electrical appa-
ratus for explosive atmospheres

(MexxgyHapoaHbIi 3NeKTPOTEXHUYECKUIA crioBapb. [NaBa 426: dnekTpude-
ckas annapaTtypa Ans B3pblBOONacHbIX aTMocdep)

Electromagnetic compatibility (EMC) Part 5: Installation and mitigation guide-
lines — Section 2: Earthing and cabling

(3nekTpomarHutTHaa coBmectumocTb (OMC). YacTb 5: PykoBogcTBa no MoH-
Taxy v nogaeneHuto nomex. Pasgen 2. 3azeMneHne v npoknagka kabenen)

Low-voltage surge protective devices Part 1: Surge protective devices con-
nected to low-voltage power distribution systems — Requirements and tests
(YcTporicTBa 3almTbl OT NepeHanpsKeHnn HU3KoBOMNbTHbIe. YacTb 1. YcT-
pOWCTBa 3alMTbl OT NepeHanpPSXXeHUn, NOACOEANHEHHbIE K HU3KOBOSbTHBLIM
aHepropacnpegenuTenbHbIM cuctemam. TpeboBaHMs 1 UCNbITaHNS)

Lightning protection components (LPC)
[KomnoHeHTbI cuctembl MonHnesawwmnTel (LPC)]

Lightning protection components (LPC). Part 1: Requirements for connection
components

(KomnoHeHTbI cuctembl monHuesawmTbl (LPC). YacTb 1. TpeboBaHus K KOM-
NMOHEHTaM COeANHEHUS)
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Mpunoxexue A.A

(cnpaBou4Hoe)

Ta6nuua [.A.1 — CBejeHUsA 0 COOTBETCTBUMU roCyAapCTBEHHbIX NPeACTaHAaPTOB CChINTOYHbLIM

MeXAyHapoAaHbIM CTaHAapTam

CreneHb
O603Ha4yeHne 1 HaMMeHoBaHue COOTBET- O603Ha4YeHne 1 HaMMeHoBaHue
MexXayHapo4HOoro ctaHgapra i rocygapcTBeHHOro npeacraHgapTra
IEC 62305-1:2006 3awuTa oT atMOChepHOro IDT CTB N IEC 62305-1-2006/2010 3awwuTta ot
anektpuyecTea. Yactb 1. OOwue npuHLmnbI aTtMocdepHoro anektpuyectsa. Yactb 1.
O6wwme npyHUMNbI
IEC 62305-2:2006 3awmTta ot aTMOChEepPHOro IDT CTb I IEC 62305-2-2006/2010 3awuTa oT
anekTpudecTtBa. YacTtb 2. YnpasneHne pnuckom aTtMocdepHoro anektpuyectsa. Yactb 2.
YnpaBneHne puckom
IEC 62305-4:2006 3alumTa OoT aTMoCcepHOro IDT CTB N IEC 62305-4-2006/2010 3awmTa oT

anekTpuyecTBa. YacTtb 4. QnekTpuyeckme u
3MNEKTPOHHbIE CUCTEMbI BHYTPU KOHCTPYKLUIA

aTtMocdepHoro anektpuyectsa. Yactb 4.
OnekTpyyeckMe W 3MeKTPOHHbIE CUCTEMBI
BHYTPW 34aHUN N COOPYXEHUN
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