MUHUCTEPCTBO DHEPITETUKH POCCUMCKOM ®EJEPALIUN

YTBEPXJEHO
npuka3oM Munssepro Poccun
ot 30.06.2003 Ne 280

HUHCTPYKLUSA 10 YCTPOMCTBY MOJIHUE3ALIUTHI 3IAHUI, COOPY KEHUI
U IPOMBILLIEHHBIX KOMMYHUKAIIAM

CO 153-34.21.122-2003

VK 621.316(083.13)

WNHceTpykumst pacnpocTpaHsercss Ha BCe BHIbl  3JaHUM, COOPY>KEHHUH U IPOMBILUIEHHBIX
KOMMYHHUKAIIMHA HE3aBUCUMO OT BEJJOMCTBEHHOW MPHUHAIIIEKHOCTH U (POPMBI COOCTBEHHOCTH.

WucTpykums mpemgHasHadeHA [UIsI WCIOIB30BAHUS TPH Pa3pabOTKe IMPOEKTOB, CTPOUTEIBCTBE,
SKCIUTyaTallid, a TakkKe TPH PEKOHCTPYKIUHM 3JaHUH, COOPY)KEHHH H TMPOMBIIUICHHBIX
KOMMYHMKaLUH.

g pykoBOOUTEIEH M CIICIIATICTOB MPOSKTHBIX U AKCIUTYyaTallHOHHBIX OPTaHU3aIHui.

1. BBEJIEHUE

WHCTpyKIIMST 1O YCTPOWCTBY MOJIHUC3AIUTH 3JaHUN, COOPYXKCHHH U  IPOMBIIIICHHBIX
KOMMYHUKaIm (manmee - MHCTpYKIMS) paclpocTpaHsSCTCS Ha BCE BHIBI 3JaHUH, COOPYXCHUH W
MPOMBINICHHBIE KOMMYHHKAIIMM HE3aBHCUMO OT BEIOMCTBEHHON MPHHAIICIKHOCTH H  (HOPMBI
COOCTBEHHOCTH.

WucTpykums mnpemgHasHadeHA [UIsI WCIOJIB30BAHUS TPH pPa3pabOTKE IPOEKTOB, CTPOUTEIHCTBE,
SKCIUTyaTallid, a TakkKe TPH PEKOHCTPYKIUH 3JaHU, COOPY)KEHHH H IMPOMBIIUICHHBIX
KOMMYHMKaLUH.

B cnmyuae, xorzma TpeGoBaHUSA OTPACIEBBIX HOPMATUBHBIX JTOKYMEHTOB SIBIISIIOTCS O0Jee KECTKUMH,
yeM B Hacrtosmied WHCTpyKumMu, Tpu pa3pabOTKE MOJHUE3ANIUThI PEKOMEHAYETCS BBIOIHATh
oTpacieBbie TpeOoBaHusl. TakkKe peKOMEHAYETCs [MOCTYNATh, KOT/Ia Mpeanucanust HCTPYKIIUKN HEJb3s
COBMECTHTH C TEXHOJIOTHYCCKUMH OCOOCHHOCTSMH 3alHIAeMOro oonekTa. [Ipu 3TOM UCHONb3yeMblie
CpeICTBa M METOIBl MOJIHUC3AIIUTHl BBHIOMPAIOTCS WMCXOJIS W3 YCIOBUS oOecmeueHus TpeOdyemoi
HaJC)KHOCTH.

[Ipu pa3paboTKe MPOEKTOB 3MaHHA, COOPYXKCHHH ¥ IMPOMBIIUICHHBIX KOMMYHHKAIIUH, TOMHMO
TpeOoBaHWi  VHCTpYKIMH, YYUTHIBAIOTCA  JOIONHHUTENBbHBIE TPeOOBaHUS K  BBIOJHEHHUIO
MOJTHHE3AIUTHI IPYTUX JEHCTBYIOIINX HOPM, TIPAaBIJI, MHCTPYKIUH, TOCYJapCTBEHHBIX CTaHIAPTOB.

[Tpu HOpMUPOBAHUN MOJTHHE3AMIUTHI 32 HCXOIHOE TIPUHSTO TOJIOKEHHUE, YTO JIF000€e ee YCTPOHCTBO
HE MOKET MPEJOTBPATUTh PA3BUTHE MOJHHUHU.

[Ipuvenerne HOpMaTHBa MPU BHIOOPE MOJHHE3AIIWUTHI CYIIECTBEHHO CHIDKAET PUCK ymiepda OT
yaapa MOJTHHH.

Tun u pa3melieHue yCTPOMCTB MOJHUE3AIIUTHI BHIOUPAIOTCS Ha CTAJAUK MPOESKTUPOBAHUS HOBOTO
00BbEeKTa, YTOOBI HMMETh BO3MOXHOCTh MAKCHMAJIbHO HCIOJIb30BATh IPOBOMAIINE 3JICMEHTHI
mocjaeIHero. 910 00JerYuT pa3paboTKy M MCIIOJHEHUE YCTPOWCTB MOJIHHME3AIIMThI, COBMEIICHHBIX C
CaMHM 3JJaHWEM, I[IO3BOJHT YJIYYIIUTh €ro JCTCTHYCCKUH BHJ, NOBBICHTH 3()()EKTUBHOCTH
MOJTHHE3aIUTE, MUHIMHA3HPOBATh €€ CTOUMOCTD U TPY103aTPATHI.

2. OBIIME IMTOJIOKEHUA
2.1. TepMuHBI 1 ONpeaeIeHAS
Yoap monnuu 6 3emnio - INEKTPUUECKHI pa3psax aTMOC(HEPHOTO MPOUCXOKICHHUS MEXKIY TPO30BEIM
001aKOM U 3eMJIeH, COCTOAIIUM 13 OJHOTO WX HECKOJIBKUX UMITYJILCOB TOKA.
Touka nopadxcenus - TOYKa, B KOTOPOH MOJHHUSL CONpPHUKAcaeTcsi € 3eMied, 3JaHueM WU

yCTpOﬁCTBOM MOJIHUC3AaIllUThI. Y;[ap MOJIHUU MOKET UMETH HCCKOJIBKO TOYCK IMMOPAKCHUA.
30Wuu4aeMbllZ obvekm - 3JaHUC WU COOPYXKCHUC, UX YaCTb WJIH IMPOCTPAHCTBO, MJISI KOTOPBIX
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BBITIOJITHEHA MOJIHUE3AIUTA, OTBEYAIOIas TPeOOBaHUSIM HACTOSIIEI0 HOPMAaTHBA.

Yempoiicmeo monnuezawumul - cucrema, TO3BOJISIONIAs 3aIIUTHTh 3JIaHUE WIM COOPY)XEHHE OT
Bo3eiicTBui MotHMK. OHa BKIIIOYAET B ce0sl BHEITHUE M BHYTPEHHUE yCTPOUCTBA. B yacTHBIX cirydasx
MOJTHUE3AIUTa MOKET COAEPKATh TOJbKO BHELIHNE WM TOJIBKO BHYTPEHHHUE YCTPOHCTBA.

Yempoiicmea 3awumor om npsimeix yoapog monnuu (MOIHUEOmM800bl) - KOMIUIEKC, COCTOSIINAN U3
MOJTHHETIPHEMHHUKOB, TOKOOTBOJIOB M 3a3eMIIUTEICH.

Yempoiicmea 3awumur om emopuunvix 6030eticmeuti MOIHUY - YCTPOUCTBA, OTPaHUYMBAIOIINE
BO3ICHUCTBUS IMEKTPHUIECKOTO U MATHUTHOTO TOJIEH MOJTHHH.

Yempoticmea ona evipasnueanus nomenyuanos - SAEMEHTH yCTPONCTB 3aIIUTHI, OTPaHNYHBAIOIINE
Pa3HOCTH MOTEHIINAJIOB, 00YCIOBICHHYIO pacTeKaHNEM TOKA MOJTHHH.

MonnuenpuemHux - 9acTh MOJTHHEOTBOA, IPEAHA3HAYCHHAS TS IIepeXBaTa MOJTHUH.

Toxoomeod (cnyck) - 4YacTh MOJHHMEOTBOJA, IpEIHA3HAYeHHas JJsi OTBOJA TOKAa MOJIHUHM OT
MOJIHUETIPHEMHHKA K 3a3EMJIUTEITIO.

3azemnaiowee ycmpoiicmeo - COBOKYITHOCTb 3a3€MIINTENS U 323 MIIIFOLIUX [TPOBOAHUKOB.

3azemnumens - MpOBOIAIIAS YACTh WIIM COBOKYITHOCTh COCJMHEHHBIX MEXKIY COOOM NMpOBOISIINX
yacTe, HaXOISIIMXCS B DJIEKTPUYECKOM KOHTAaKTe C 3€MJIeH HEMOCPEICTBEHHO WM Yepe3
MIPOBOISIIYIO CPELTy.

3azemnarowuii Konmyp - 3a3eMIISTIOIIUHN MMPOBOJHUK B BUAE 3aMKHYTOH IETIM BOKPYT 3IaHUS B
3eMJIe WM Ha €€ TIOBEPXHOCTH.

Conpomuenenue 3asemidiouje2o ycmpoticmeéa - OTHOIIEHHE HAMPSDKEHUS Ha 3a3eMILIIONIEM
YCTPOUCTBE K TOKY, CTEKAIOIIEMY C 3a3€MJIUTENS B 3€MITIO.

Hanpsiorcenue na 3asemnsiowem ycmpoticmee - HapsSHKEHNE, BO3HUKAIOIIEE PU CTEKaHUH TOKa C
3a3eMJIMTENSI B 3€MITI0 MEXK/y TOUKOW BBOZA TOKA B 3a3€MIIUTEINb M 30HOH HYJIEBOTO TIOTEHIIHAIA.

Coeounennas medcdy coboll Memaniuyeckdas apmamypa - apMmarypa JKele300€TOHHBIX
KOHCTPYKLUH 311aHus (COOPYIKEHHs), KOTOpasi 00eCIeYnBaeT 3JeKTPUIECKYIO HEPEPHIBHOCTb.

Onacnoe uckpenue - HEINOIMYCTUMBIN 3JEKTPUUYECKUI pasps] BHYTPH 3alllUIaeMoro oObeKTa,
BBI3BaHHBIH y1apOM MOJIHHU.

besonacnoe paccmosinue - MUHUMaIIBHOE PACCTOSIHUE MEXIY IBYMS IPOBOJSIIUMH 3JIEMEHTaMU
BHE WJIM BHYTPH 3alIUIAEMOTO OOBEKTa, P KOTOPOM MEXKAY HAMHU HE MOXKET MPOU30HTH OMACHOTO
HCKPEHHUSI.

Yempoiicmeo 3awumer om nepenanpsiicenuii - yCTpONUCTBO, MpeTHA3HAYCHHOE IJIST OTPaHUYCHUS
MEepeHaNpsHKEHUH MEXIy JIeMEHTaMH 3allHIIaeMoro 00beKTa (HampuMmep, paspsOHHK, HETHHEHHBIN
OTPAHUYHTEINb TIEPEHANIPSHKEHIH MIIH MHOE 3aIIUTHOE YCTPOHUCTBO).

OmoenvHo cmoswuti MOIHUEOME00 - MOTHUEOTBOA, MOJHUECIIPUEMHUKH M TOKOOTBOZBI KOTOPOTO
pacrojoXeHbl TaKUM 00pa3oM, 4TOObl MyTh TOKAa MOJHHMM HE HMeENl KOHTaKTa C 3aluiiaeMbIM
00BEKTOM.

Monnueomeoo, ycmaHnoeienuvlil Ha 3auuaemom 0ovexkme - MOITHUEOTBO], MOJIHUETIPUEMHUKH U
TOKOOTBOZIBI KOTOPOT'O PAcCIOI0KEHbI TaKMM 00pa3oM, YTO 4acTh TOKA MOJIHHM MOXET pPacTeKaThCs
yepe3 3alMIIAaeMbIi 00BEKT WIH €T0 3236 MIIUTEb.

3ona 3awumuvl mMorHUeomeoda - TPOCTPAHCTBO B OKPECTHOCTH MOIHHEOTBOJA 3aJaHHOU
TEOMETPHUH, OTIUYAIOIIECECs TEM, UTO BEPOSITHOCTD y/lapa MOJHHUH B OOBEKT, IETMKOM pa3MEIIeHHBIN B
ero o0beMe, He MPEBHIIACT 3aJaHHON BETHINHBL.

Lonycmumas eeposmuocmes npopwvléa MOJIHUU - TIPEOENFHO JOIyCTHMas BeposTHOCTh P ymapa
MOJIHUH B OOBEKT, 3alllUIIAeMbIii MOJIHIEOTBOIAMU.

Haoeocnocmo 3auumer onpeaensercs kak 1 - P.

Ipomviunennvie KOMMYHUKayuu - CWIOBbIE M HH(GOPMAaIMOHHBIE Ka0enaH, IPOBOISIIHNE
TpyOOIIPOBOIBI, HEMTPOBOASALINE TPYOOIIPOBOIbI C BHYTPEHHEH NPOBOISIIEH Cpenoi.

2.2. Knaccupukauus 31aHNA U COOPYKEHH M0 YCTPOICTBY MOJTHHE3AIUThI

Knaccudukanms oOBEeKTOB ONpeessieTcst 0 ONAacHOCTH yJapoB MOJIHMHU JUISi CaMOTO O0OBeKTa |
€ro OKPY>KCHHUS.

HenocpencrseHHoe onmacHOE BO3AECHCTBUE MOIHHMH - 3TO MOXKAapbl, MEXaHWYECKHE TOBPEKACHUS,
TPaBMBI JIIOJICH U )KUBOTHBIX, & TAK)KE MOBPEXKICHUS 3JIEKTPUIECKOrO U 3IIEKTPOHHOTO 000pYAOBaHNUS.
IlocnencTBusiMu  ynapa MOJHMM MOTYT OBITh B3pBIBBI M BBIJICICHHE ONACHBIX IPOLYKTOB -
PaIMOAKTHBHBIX U SJOBUTBHIX XMUMHUECKUX BEIIECTB, a TaloKe OaKTepHil U BUPYCOB.

Y napbl MOJHUM MOTYT OBITH 0CO00 OmacHbl Jyisi MHOOPMALMOHHBIX CUCTEM, CUCTEM YIPaBJICHUS,
KOHTPOJISL M DJIEKTPOCHA0KeHuUs1. [IJIsl SIEeKTPOHHBIX YCTPOWCTB, YCTAHOBJICHHBIX B OOBEKTaX Pa3HOrO
Ha3Ha4YeHUsl, TpeOyeTcs crenuaibHas 3almTa.

PaccmarpuBaemble 00BEKTHI MOTYT TOIPA3IEISATHCS Ha OOBIYHBIE U CIICIHANIbHBIE.
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Obviunvle 06vekmpl - KUIbIE U aIMUHUCTPATHBHBIE CTPOEHMSA, a TaKXKe 3JaHUS U COOPYKEHUs,
BBICOTOM He Oonee 60 M, IpeJHa3HAYEHHBIE I TOPrOBIIY, IPOMBIIIJIEHHOTO IPOU3BO/ICTBA, CEILCKOTO

XO03sHCTBA.

Cneyuanvhvle 06vexmol.

OOBEKTHI, MMPEIICTABISAIONINE OMTACHOCTD JUIS HETIOCPEACTBEHHOTO OKPYKCHHS;

OOBEKTHI, MPEACTABISIONINAE OMACHOCTh IS COLHAIBHOW W (PU3HUSCKOW OKPY)KAIOMIEH Cpeabl
(0OBEKTHI, KOTOpBIC TP MOPAKEHIH MOJHHAEH MOTYT BBI3BATh BPEAHBIC OMOIOTHYECKUE, XUMUICCKUE
U paIHOAaKTHBHEIE BEIOPOCHI);

npouue OOBEKTHI, A KOTOPBIX MOXKET MpPEeAyCMaTPUBAThCA CIICHHMANbHAS MOJIHHUE3AIHTa,
HampuMep, CTPOEHHsI BBICOTOW Ooxee 60 M, WIrpOBBIC IUIOMIAJKH, BPEMEHHBIE COOPYKCHHS,
CTPOSIITHECS OOBEKTHI.

B Ta6u. 2.1 naHel npuMepsl pasjiesieHnsi OObEKTOB Ha YEeThIpe Kilacca.

Tabuuma 2.1

Ipumeps! knaccupuKanum 06bEKTOB

OOBeKT Tumn oO6bexTa [TocnencTBus yaapa MOJIHHU
OOBIyHBIH Kunoit nom OTKa3 D3IEKTPOYCTAHOBOK, MOXAp U IOBPEXKACHUE
nmymectsa. OOBIMHO  HEOOJBLIOE  IMOBPEKACHHE
MIPEAMETOB, PACHOIOKEHHBIX B MECTE yAapa MOJHHUH
WUIN 33JICTHIX €€ KaHAJIOM
®epma [lepBoHauanbHO - MOXap M 3aHOC  ONACHOIO
HaNpsDKeHUs, 3aTeM - II0Tepsl D3JIEKTPONUTAaHUS C
PHCKOM THOEH )KUBOTHBIX M3-332 OTKa3a JIEKTPOHHOM
CHCTEMBbI YIPaBJICHHSI BEHTWIALMEH, T0a4u KOpMa U
T. 1.
Teatp; mxona; yauBepmar;|OTka3 37MeKTPOCHAOKEHUS (HAIpUMEp, OCBEIEHHS),
CIIOPTUBHOE COOPYXKEHHE (CIIOCOOHBIH  BbI3BaTh MNaHUKy. OTKa3  CHCTEMBI
MOKapHOW CHUTHAJIM3alllU, BBI3BIBAIOIIMN 3alE€PKKY
IIPOTHUBOIOKAPHBIX MEPONPUATUI
bank; ctpaxoBasi|OTKa3 3JEKTPOCHAOXKEHUs (HAlpUMep, OCBEILEHHUs),
KOMITAHHS; KOMMEPYECKHH|CIIOCOOHbI  BbI3BaTh naHuky. OTKa3  CHUCTEMBI
ocuc MOXAPHOW CUTHAJIM3ALMK, BBI3BIBAIONIMN 33JEPIKKY
NPOTHUBOIIOXKAPHBIX Meponpusathid. [lotepn cpencrs
CBSI3U, COOM KOMIIBIOTEPOB C ITOTEpEe TaHHBIX
Bonpanna; nerckuit  canm;|OTKa3 31€KTPOCHAOXKEHUs (HAIpHMEp, OCBEIIECHHS),
JIOM JUTS TIPECTapEIbIX CHOCOOHBIH  BBI3BaTh MaHWKy. OTKa3 CHCTEMBI
MO’KAPHOW CHUTHANM3ALMK, BBI3BIBAIOIIMNA 3aJEPKKY
MIPOTHUBONOKApHBIX Meponpusatui. Ilorepu cpencrts
CBSI3M, COOM KOMIBIOTEPOB C TMOTEpell JaHHBIX.
Heo0xoauMocTe  MOMOIIM  TSDKETOOONBHBIM |
HETIOIBIKHBIM JTHOJISIM
[IpombInuieHHBIE JlononHUTENbHBIE  MOCNEACTBHS,  3aBHUCSIUE  OT
NnpeanpuAaTusa yCJ'IOBl/Iﬁ IMPpOU3BOACTBA - oT HC3HAYUTCIIbHBIX
MOBPEXKIEHUH J10 OOJIBIIUX YIIEPOOB M3-3a IOTEPh
NPOYKIUHU
My3seu u apxeonoruueckue|HeBocnomHnmas motreps KyJIbTypHBIX IEHHOCTEH
INaMsITHUKH
Cremmansubiii  c|Cpencta cBa3y;|Heponmycrumoe HapyIlIEHHE KOMMYHAJIBHOT'O
OrpaHUYEHHOM IEKTPOCTAHIHH; oOcmyxuBanus  (TenekoMmyHuKanuii). KocenHas
OIIACHOCTBIO I0YKapoOTIacHbIE OIIACHOCTB T10Kapa JUIsl COCEHUX 0OBEKTOB
IIPOM3BOICTBA
CrneunanbHbIH, HedrenepepabarpiBatomue|lloxkapsl W B3phIBEI  BHYTpM 00BEKTa H B
MPEACTABISIIONIMH |IPEAIPHSATHS; HETIOCPEICTBEHHOH OJIM30CTH
OTIACHOCTh JULS1|3aTpaBOYHBIC CTaHIH;
HETIOCPEJCTBEHHO |IPOM3BOACTBA IETapA U
r'0 OKPY)KEHHS (eliepBepKOB
CnennaabHbBIH, XUMHAYECKUH 3aBog;|[loxxap w HapymeHwe paboTel 000pyIOBaHUS C
OTIaCHBIN JUISI|aTOMHAasl 3JIEKTPOCTAaHLUS;|BPEIHBIMH HOCIEACTBUAMHE IS OKPY’KarOIIEH Cpeibl
3KOJIOTUH Oouoxumuueckue Gadpuku
U JJa0OpaTOpHH
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[Ipu cTpoUTENBCTBE M PEKOHCTPYKIMHU ISl KAXKAOTO Kilacca OOBEKTOB TPEOyeTCs ONMpee/iuTh
HEOOXOJMMBIC YPOBHH HAJCKHOCTH 3aIIUTHI OT MpsAMbIX yaapoB monuuu (IIYM). Hampumep, mns
OOBIYHBIX OOBEKTOB MOXET OBITh MPEITIOKECHO UYETHIPE YPOBHS HAJIC)KHOCTH 3aIlUTHI, YKa3aHHBIC B
Taou. 2.2.

Tabmuma 2.2

YpoBuu 3amuthbl 0T ITYM 14151 00BIYHBIX 00BEKTOB

YpoBEeHb 3alIUThHI Hapnexuocts 3amuTel ot ITYM
I 0,98
11 0,95
111 0,90
IV 0,80

s cneyuanvbHbix 00beKkn08 MAHAMAIIBHO JIOIyCTUMBIH YPOBEHb HaJEeKHOCTH 3amuThl oT [TYM
ycraHaBiuBaetcs B mpenenax 0,9-0,999 B 3aBUCHMOCTH OT CTEIIEHH €T0 OOIIECTBCHHOW 3HAYUMOCTH H
TSOKECTH OXuaaeMbix mnocieAcTBuil oT IIYM mo corniiacoBaHuio ¢ OpraHaMy TOCYJapCTBEHHOIO
KOHTPOJISL.

[To >xenmaHMIO 3aKa34yMKa B IMPOEKT MOXKET OBITH 3aJI0’K€H YPOBEHb HAIEC)KHOCTH, MPEBBIIIAOIINI
MpeneabHO JOMYCTUMBIH.

2.3. ITapameTphbl TOKOB MOJIHAHU

HapaMeTpLI TOKOB MOJIHUHU HeO6XOI[I/IMbI A pacueTta MEXaHUYECKHUX W TEPMUYCCKUX
BO3JICHCTBUH, a TAKXKE 11 HOPMUPOBAHUS CPEICTB 3aLUTHI OT JIEKTPOMATHUTHBIX BO3IECHCTBUM.

2.3.1. Knaccudukanus Bo3aeiicTBHii TOKOB MOJTHHH

Jist KaXIoro YpOBHS MOJIHME3AIIMTH JOJDKHBI OBITH ONpENeNIeHbl NPEeNesIbHO JOIyCTHMbIE
napaMeTpsl TOKa MOJHHUM. JlaHHbIe, NPHBEJCHHBIE B HOPMAaTHUBE, OTHOCATCA K HHUCXOASIINM H
BOCXO/ISIIIINM MOJIHHUSIM.

CoOTHOWIEHNE TOJSIPHOCTEH pa3psAoB MOJHHM 3aBHCHUT OT TeorpaMuecKoro IOJI0XKEHHS
MECTHOCTH. B OTCyTCTBHE MECTHBIX [@HHBIX NPHHUMAIOT 3TO COOTHOUIeHHE paBHBIM 10 % mis
Pa3ps0B C MOJMIOKHUTEIBHBIMU TOKaMU 1 90 % ai1st pas3psiioB ¢ OTPULIATEIbHBIMI TOKAMH.

MexaHu4ecKre M TEPMUYECKHE [EHCTBUSI MOJHHHM OOYCIIOBJIECHBI NUKOBBIM 3HAYCHHUEM TOKa I,
MOJHBIM 3aPSAOM Qo 32PSIOM B UMIYIIbCE Oy U YICTbHOM dHeprueil W/R. Hanbonbline 3HaueHs
3THX NapaMeTPOB HAOMIOAAIOTCS P MOJIOKUTEIBHBIX Pa3psaax.

[ToBpexneHusi, BbI3BaHHBIE HHAYLHMPOBAHHBIMHU IEpPEHANPSHKEHUSMH, OOYCIOBJIEHBI KPYTH3HOM
¢dponTa Toxka monHuu. Kpyrusna onenuBaercs B npenenax 30 %-sHoro m 90 %-HOro ypoBHE# oOT
HauOoublero 3uaueHus Toka. Haubosnblee 3HaueHne 3Toro napaMerpa HalI01aeTcst B MOCIe [y IOLINX
UMITyJIbCaX OTPULATENLHBIX Pa3psIoB.

2.3.2. IlapaMeTpbl TOKOB MOJIHMH, NMpeAjaraemMbie A1 HOPMHPOBAHHUS CPEACTB 3alUTBI OT
NPSMBIX yIapOB MOJHUHT

3HauyeHWs pPACYETHHIX IMApaMETPOB A NPHUHATHIX B Tabna. 2.2 ypoBHEH 3alMIIEHHOCTH (TIpH
cootHomreHn! 10 % k 90 % Mexay IOISIMH TTOJIOKHUTENBHBIX U OTPHLATEIBHBIX Pa3psA0B) IPUBEICHBI
B Tabxm. 2.3.

Tabnuma 2.3

CooTBeTcTBHE MAaPpaMeTPOB TOKA MOJHHMH U YPOBHEH 3aIlMThI

[Tapamerp MonHMM YpoBeHb 3alIUThI

I 11 11, IV
[TukoBoe 3HaueHue ToKa /[, KA 200 150 100
[Tonsb1it 3apsin Onom, K 300 225 150
3apsan B uMnyabee Oy, Ki 100 75 50
Y nenwHast sHeprus W/R, k[x/Om 10000 5600 2500
Cpennsis kpyTusHa di/dtzgey, KA/MKC 200 150 100

2.3.3. [110THOCTH YAAPOB MOJIHMHU B 3eMJII0
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[II0THOCTh yIApOB MOJHHM B 3€MIIIO, BBIPAKEHHAS HUepe3 UMCIO TOopaxeHHil 1 kM’ 3eMHOI
MOBEPXHOCTH 32 TOJA, ONpenesisieTcss IO JaHHBIM METEOpOJIOTMYEeCKUX HaOJIONeHUH B MeCTe
pasmenieHust 00beKTa.

Ecnu jke IUIOTHOCTh yHApOB MOJHHMH B 3eMJIIO N, HEHM3BECTHA, €€ MOXKHO PAaCcCUUTATh 110
cnemyrouteit opmyse, 1/(km” - rog):

N,=06,7-T4100, 2.1
rae Ty - CpemHss NPOAODKHTEIBHOCTh P03 B yYacaX, OMpPE/ACNICHHAs 10 PErHOHAJBHBIM KapTaMm
MHTEHCUBHOCTH TPO30BOH J€ATEILHOCTH.

2.3.4. [lapaMeTpbl TOKOB MOJIHHM, MpeAJiaraemMbie 1151 HOPMHPOBAHHUSI CPEACTB 3aLIUTHI OT
3J1eKTPOMATHUTHBIX BO3/1€iiCTBHII MOJTHHH

Kpome MexaHHYeCKHX M TEPMHUYECKHX BO3JCHCTBUI TOK MOJHHH CO3[aeT MOIIHBIC HMITYJIbChI
JJIEKTPOMATHUTHOTO  M3JYY€HHs, KOTOpble MOTYT OBITh HPUYMHON MOBPEXKIEHUS CUCTEM,
BKJIFOUAIOIMX 000pY0BaHUE CBS3HU, YIIPABICHUS, AaBTOMATUKH, BBIYUCIUTEIbHbIE U HH(QOPMALIMOHHbIE
YCTpOMCTBA M T. M. DTH CIIOXKHBIE U JOPOTOCTOSIIUE CHCTEMBI MCHOJIB3YIOTCS BO MHOTHX OTPacisix
MPOM3BOJCTBA U Ou3Heca. VX moBpekaeHHe B pe3ysbTaTe ylapa MOJHHUM KpaiHe HeKelaTelbHO 10
coo0pakeHHsIM 0e30M1aCHOCTH, @ TAKXKe 110 YKOHOMHUUECKHM COOOPasKEHUSIM.

VYiap MOJHHUHM MOXET COACpXKaTbh JHOO €IMHCTBEHHBIH HMITYJIBC TOKa, JHMOO COCTOATh U3
HOCIIEJOBATEIbHOCTH HMITYJILCOB, DPa3/IClICHHBIX MPOMEXYTKAMH BPEMEHH, 3a KOTOpbIC MPOTEKAaeT
cnabblit conpoBoxaaroIuii Tok. [lapaMeTpbl UMITyJbCa TOKa MEPBOr0 KOMIOHEHTa CYLIECTBEHHO
OTJIMYAIOTCS OT XapaKTEPUCTHK UMITYJIbCOB IMOCIEIYIONINX KOMIIOHEHTOB. Huke MpuBOIsTCS JaHHbIE,
XapaKTEePU3yIOIHe pPacyeTHBIC MapaMeTpbl UMITYJIbCOB TOKA MEPBOrO M MOCIEAYIONMX HMITYJIbCOB
(Tabm. 2.4 u 2.5), a Taxke IATENBHOTO ToKa (Tabi. 2.6) B may3ax MEeXIy UMITYIbCAMH IS OOBIYHBIX
00BEKTOB NP PA3THYHBIX YPOBHSX 3aLIUTHI.

Tabnuma 2.4
[MapameTpbI NEPBOro UMMYJIbCa TOKA MOJHHH
[TapameTp ToKa YpoBEeHb 3alUThI
I 11 11, IV
MaxkcumyMm Toka /, KA 200 150 100
JlntenbHOCTh PpoHTa 7', MKC 10 10 10
Bpewmst nonycnana 75, MKC 350 350 350
3apsin B ummynbee Qg *, Kit 100 75 50
Y nenbHast sHEprus B uMnynbce W/R**, M JIx/Om 10 5,6 2,5

* TlockonbKy 3HaYUTENbHAS Y9acTh 00miero 3apsaa Q.,, NPUXOANUTCS Ha MEPBBIIl HMITyIIbC, HOJIATAaeTCs, 4TO
00IIHi 3apsi BCceX KOPOTKUX MMITYJIbCOB PAaBEH IIPHUBEICHHOI BEJIMUHHE.

** TlockonbKy 3HAUUTENBHAS YacTh OOMIEH yHeNbHOW 3Hepruu W/R TPHUXOOUTCS Ha TIEPBBI HMMITYIIbC,
HOJIATaeTCsl, YTO OOLIMI 3apsi) BCeX KOPOTKUX MMITYJIbCOB PAaBEH IPHUBEICHHOMN BEIUUMHE.

Tabnuma 2.5
IMapamMeTpbl NOCJIEIYIONIEr0 HMITYJIbCA TOKA MOJIHUHI
[Tapamerp Toka YpoBEHb 3alIUThI
I 11 11, IV
MaxkcumyMm Toka /, KA 50 37,5 25
JntenbHOCTh PpoHTa 7', MKC 0,25 0,25 0,25
Bpewmst nonycnana 75, MKC 100 100 100
CpenHsis KpyTH3HA a, KA/MKC 200 150 100
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Tabauua 2.6

l'[apameTle AJIMTEJIbHOI'0 TOKA MOJIHUM B IPOMEKYTKE MEKAY HMITYJIbCaMHU

[TapameTp TOKa YpOBEHb 3alUTHI
I 11 11, IV
3apsn O, *, K 200 150 100
JmarensHoCTh T, C 0,5 0,5 0,5

* QO - 3apsia, OOyCIIOBIEHHBIN UINTENBHBIM IPOTEKaHUEM TOKA B MEPHOJ MEXTY IBYMs MMITyIbCaMH TOKa
MOJTHUH.

Cpenuuii TOK NpuOaM3UTENBHO paBeH O,/ T.
®dopMa UMITYJIECOB TOKA ONPEEISIETCS CIEAYIONINM BbIPaKEHHEM:
i(f) = [I(t/1)" - exp (-t/t)] / b - [1 + (t/1)"], (2.2)
rzie [ - MaKCcUMyM TOKa;
h - X093 HUIHEHT, KOPPEKTUPYIOIINI 3HAYCHHE MaKCIMyMa TOKa,
t - Bpems;
T - IOCTOSTHHAS BpEeMEHH 11l (POHTa;
T, - IOCTOSTHHAS] BpEMEHH IS CIajia.

3HaYeHHsT TApaMeTPOB, BXOAAUINX B Gopmyiry (2.2), OMUCHIBAIONIYI0 H3MEHEHHE TOKa MOJHHH BO
BpPEMEHH, [IPUBECHEI B Ta0I. 2.7.

Tabmuma 2.7
3HayeHHUs] NapaMeTPOB AJIs1 pacyeTa (POPMbI HMMNYJIHCA TOKA MOJHHUM
ITapameTtp [lepBrlii UMITYJIBC ITocnenyromui UMIyJIbC
YPOBEHb 3aILUTBI YPOBEHB 3aILUTEI

I II I1I, IV I II 111, IV
1, kA 200 150 100 50 37,5 25
h 0,93 0,93 0,93 0,993 0,993 0,993
T{, MKC 19,0 19,0 19,0 0,454 0,454 0,454
Ty, MKC 485 485 485 143 143 143

JIATeNbHBI  MMITyJIBC  MOJXET OBITh IPUHAT MPSIMOYTIOJIBHBIM CO CpPeIHHM TOKOM [ H
JUTATEIILHOCTBIO T, COOTBETCTBYIOIIUMHE JaHHBIM Ta0I1. 2.6.

3.3AIIMTA OT IIPSIMBIX YIAPOB MOJIHUA
3.1. Kommuiekce cpeicTB MOJTHHE3AIUThI

Kommieke cpencTB MONHHE3AIIWTHI 3[JaHANA WM COOPY)KEHHI BKIIFOYaeT B ce0s yCTpOWCTBa
3aIIUTHl OT TPSAMBIX yJapOB MOJHHM (BHEIIHssS MoJHHe3amuTHas cuctema - M3C) m ycTpoiicTBa
3aIIUTHI OT BTOPUYHBIX BO3ACUCTBUI MonHUH (BHYTpeHHAA M3C). B uacTHBIX ciydasx MOJTHHE3AIUTa
MOXET COJEepKaTh TOJIBKO BHEIIHHE WM TOJBKO BHYTPEHHHE YCTpoicTBa. B o0miem ciyuae 4acTb
TOKOB MOJIHMH NIPOTEKAET MO 3JIEMEHTaM BHYTPEHHEH MOITHHUE3AIIUTHI.

Buemnsis M3C MoxkeT ObITh M30JIMPOBaHAa OT COOPYXKEHUS (OTIEIBHO CTOSIINE MOJHHEOTBOJbI -
CTEP>KHEBbIE MJIM TPOCOBBIE, & TAKXKE COCEAHUE COOPY)KEHHS, BHITOJIHAIOMINE (DYHKIIMH €CTECTBEHHBIX
MOJIHUEOTBO/IOB) WJIM MOXET OBITH YCTAaHOBJICHAa Ha 3aIMIIACMOM COOPYXEHHHM M JaKke OBITh ero
YacThIO.

BHyTpeHHHe ycTpoiicTBa MOJHHE3ALIMTHI NPEJHA3HAUYEHBI ISl OTPaHMYECHUS JIEKTPOMArHUTHBIX
BO3/ICHCTBHUI TOKA MOJTHMU M TIPEIOTBPAIIECHHS UCKPEHUI BHYTPH 3alHII[aEMOTr0 00OBEKTa.

Tokn MOJIHWMHM, TONAAAIOIINE B MOJHUETIPHEMHHKH, OTBOASATCS B 3a3€MJIMTENb HYEpe3 CHCTEMY
TOKOOTBOJIOB (CITyCKOB) M PACTEKAIOTCS B 3eMJIE.

3.2. BuemHsas MOJTHHE3AIUTHAsI CHCTEMA

Buemnsist M3C B o01ieM ciiydae COCTOMT U3 MOJIHUETIPUEMHUKOB, TOKOOTBOJIOB M 3a3emMiinTesed. B



Юля
Текст
www.sk-skyline.ru


cJydac Cl€UaJIbHOI0 U3TrOTOBJICHUSA HMX MaTcpual U CEUYCHHUA NOJDKHBI YIOBJICTBOPATH Tpe6OBaHI/IHM

tabm. 3.1.
Tabmuma 3.1
Marepuan 1 MUHMMAJIbHbIE ce4eHHUsI JieMeHTOB BHemHeit M3C

YpoBeHb Marepuan CeueHne, MM~

3aIIUTEI MOJIHHCIPHEMHHUKA TOKOOTBOJIA 3a3eMIINTETS
-1V Cranp 50 50 80
-1V AJroMuHAR 70 25 He mpumensercs
-1V Menp 35 16 50

[Mpumeuanue. Yka3aHHbIC 3HAYCHUS MOTYT OBITh YBEIMYCHBI B 3aBHCUMOCTH OT MOBBIIICHHONW KOPPO3UHU WU
MEXaHUYECKUX BO3ICUCTBUM.

3.2.1. MoJiHMennpUEMHUKH

3.2.1.1. O6mue coodpakeHus

MonHuenpueMHUKN MOTYT OBITH CIIeHUaIbHO YCTAaHOBJICHHBIMH, B TOM YHCIIe Ha 00BEKTe, TM00 HX
(YHKIIMH BBIIOJHSAIOT KOHCTPYKTHUBHBIE 3JIEMEHTHI 3aIUIAEMOI0 00BEKTa; B IOCIEIHEM CIydae OHU
Ha3bIBAIOTCS €CTECTBEHHBIMHI MOJIHUETIPHEMHUKAMH.

MOJHUETIPUEMHUKH MOTYT COCTOSATh W3 MNPOM3BOJILHONH KOMOWMHALMHU CIIEIYIOUIUX 3JIEMEHTOB:
CTep KHEH, HaTSHYTHIX ITPOBOJIOB (TPOCOB), CETYATHIX POBOJHUKOB (CETOK).

3.2.1.2. EcTecTBeHHBIE MOTHUETIPUEMHUKH

Crenyromue KOHCTPYKTHBHBIE 3JIEMEHTHI 31aHMH M COOPYXXEHHH MOTYT PacCMaTpUBATHCS Kak
€CTECTBEHHbIE MOJIHUETIPUEMHHUKH:

a) METATMYECKUE KPOBJIH 3AIIUIIAEMBIX 00BEKTOB IIPH YCIOBUH, YTO:

3JIEKTpUYECKas HEMPEPbIBHOCTh MEXy Pa3HBIMH YacTIMH oOecriedeHa Ha JOJITHIH CPOK;

TOJIIIMHA METAJUIa KPOBJIM COCTABISIET HE MEHEE BEJIMYMHBI f, NIPUBENEHHOW B Tabm. 3.2, ecnu
HEOOXO0ANMO TPEOXPaHNTh KPOBIIIO OT MOBPEKACHHS HITH IIPOKOTa;

TOJII[MHA METajsla KPOBJIM cocTaBiisieT He MeHee 0,5 MM, ecnu ee HeoOs3aTeNbHO 3aINUINATH OT
MOBPEXICHUH 1 HET OIIACHOCTH BOCTIIAMEHEHUS HaXOSIIIMXCSI O KPOBJIEH FOPIOYNX MaTEpPHUAIIOB;

KPOBJII HE MMEET W3O0JSIIMOHHOTO MOKpPbITUS. [Ipy 3TOM HEOONBIION CIIOH aHTHKOPPO3MOHHOM
kpacku wii cioid 0,5 MM acgaiabTOBOTO MOKPHITHS, WM CIOW | MM IIACTHKOBOTO TOKPBITUSI HE
CUMTAETCS U30JISLKCH;

HEMETaJUIMYECKHe TOKPBITHS Ha WM IO/ METAJUIMYECKOH KpPOBJIEH HE BBIXOAAT 32 HPEIEIb
3alIMIIaeMoro 00beKTa;

0) MeraluIMYecKMe KOHCTPYKIHMH KpblM ((epMbl, COeAMHEHHas Mexay coOol cranbHas
apmarypa);

B) METAJUIMYECKHUE 3JIEMEHTHI THIIA BOJOCTOUHBIX TPYO, YKpAILIEHHH, OTpaKACHUH 110 KParo KPBIIIH
U T. TI., €CJIM UX CCUCHUE HE MEHbIIE 3HAUCHUH, IPEANMICAHHBIX JUI1 OOBIYHBIX MOJHUETIPUEMHUKOB;

I) TEXHOJOTMYECKHe MeTaUIMYecKue TPyObl M pe3epByapbl, €CIM OHH BBHIIOJIHEHBI W3 MeTajlla
TOJIIMHOW HE MeHee 2,5 MM M NPOIUIABJICHHE WM IPOXKOT ITOT0 METajla HE MPUBEIET K OMACHBIM
VUM HEZIOTTy CTUMBIM IIOCIIEICTBHSM;

JI) MeTaIMYecKue TpyObl U pe3epByaphl, €CIIM OHH BBINOJIHEHBI M3 METajlla TOJIMHOW HEe MeHee
3HAYEeHU f, IPUBEIEHHOTO B Tabiy. 3.2, M eclM NOBBIIIEHHE TEMIIepaTypbl ¢ BHYTPEHHEH CTOPOHBI
00beKTa B TOUKE yJ[apa MOJHUH HE MPEACTABISIET OMACHOCTH.

Tabmnuma 3.2

ToamuHa KPOBJIM, TPYObI WM KOPIyca pe3epByapa, BLINOJIHAOIIUX (yHKIMH
eCTeCTBEHHOr0 MOJTHHENIPHEeMHHKA

YpoBeHb 3alIUTHI Marepuan TonmuHa t, MM, HE MEHEE
-1V Keneso 4
-1V Menb 5
-1V AmoMuHuR 7

3.2.2. ToxooTBOABI
3.2.2.1. OGrue coobpakeHus
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B 1ensix CHWKEHHS BEPOSTHOCTH BO3HMKHOBEHHS OIACHOTO HMCKPEHUSI TOKOOTBOABI IOJIKHBI
pacronaratbCsi TaKMM 00pa3oM, 4YTOObI MEXKy TOUKOHW HOpaKEHHs U 3eMJICH:

a) TOK PacTEKaJICs 110 HECKOJIbKUM MapauIeIbHBIM Ty TSIM;

0) mnMHa STHX MyTel Oblila OrpaHUYeHa JO MUHHIMYyMa.

3.2.2.2. PacnonoxxeHHe TOKOOTBOJAOB B YCTPOWCTBaX MOJHHE3ALIUTHI, M30JIMPOBAHHBIX OT
3aIIUIIAEMOr0 00BEKTA

Ecnu MonmHHMENIpHEMHHK COCTOMT M3 CTEp)KHEH, YCTAHOBJICHHBIX Ha OTACNIBHO CTOSIIHUX OINOPax
(wm oHOIT omope), Ha KaXKIYIO ONOpPY TOJDKEH OBITh MPEIyCMOTPEH MHHHUMYM OJIH TOKOOTBOL.

Ecnn MOJHMENPHEMHHK COCTOMT U3 OTAENBHO CTOSIIMX TOPU30HTAIBHBIX HPOBOJOB (TPOCOB) HIIH
U3 OJTHOT'O IIPOBOAA (TPOCa), Ha KaXIbIi KOHEeL Tpoca TpeOyeTcss MUHUMYM 110 OJHOMY TOKOOTBOZLY.

Ecin MonHuenpueMHHMK NpencTaBisieT co0OH ceTdaTylo KOHCTPYKLHIO, IIOJBELICHHYIO Haj
3alUINAeMbIM 00BEKTOM, Ha KaXIYI0 €€ Omopy TpeOyeTcs He MeHee OJHOro Tokoorsonaa. Ooriee
KOJIMYECTBO TOKOOTBOJIOB JIOJDKHO OBITH HE MEHEE JIBYX.

3.2.2.3. PacnonoxeHue TOKOOTBOJIOB IIPU HEM30IMPOBAHHBIX YCTPOUCTBAX MOIHUE3AIIUTEI

TOKOOTBO/BI pacmoyiaraloTcs MO IMEPUMETPY 3allMIIaeMoro oObEeKTa TaKUM 00pa3oM, YTOOBI
Cpe/iHee PAacCTOSIHUE MY HUMHU OBbIJIO HE MEHbIIE 3HaYeHHUH, TPUBEAECHHbIX B Ta0I. 3.3.

TOKOOTBOBI COSNUHSIOTCS TOPU3OHTAIBHBIMU IIOSiCAMH BOJIM3M IMOBEPXHOCTH 3eMJIM M 4epes
Kaxkapie 20 M 110 BBICOTE 34aHUS.

Tabmuma 3.3

Cpemme PacCTOAHUA MEKITY TOKOOTBOAAMH B 3ABUCMMOCTH OT YPOBHHA 3AIIIUIICHHOCTH

YpoBeHb 3aLTUTHI CpenHee paccTosiHUE, M
I 10
11 15
11 20
IV 25

3.2.2.4. Yka3zaHus 1Mo pa3MeIleHH0 TOKOOTBOIOB

KenarenbHO, YTOOBI TOKOOTBOJBI PAaBHOMEPHO pAacojarajiuch I0 IMEPUMETPY 3alHIIaeMOro
o0bekTa. I10 BO3MOXHOCTH OHHU NPOKIIAIBIBAIOTCS BOJIU3H YIIIOB 3/IaHUH.

He wn3onmmpoBaHHBIE OT 3alIMIIAEMOro OOBEKTAa TOKOOTBOIBI IPOKIAIBIBAIOTCS CIEAYIOIINM
obpazom:

€CJIM CTCHa BBIIOJIHEHA M3 HEroprouYero Marepuajia, TOKOOTBOABI MOTYT OBITh 3aKpeIUIeHbl Ha
NOBEPXHOCTH CTEHBI WJIH IIPOXOJUTH B CTCHE;

€CIM CTCHAa BBIIOJHEHAa W3 TOPIOYEr0 MaTepuajia, TOKOOTBOABI MOTYT OBITh 3aKpEIUICHBI
HETIOCPENICTBEHHO Ha ITOBEPXHOCTH CTEHBI, TaK YTOOBI IOBBIMICHHE TEMIIEPATyphl NPU NPOTEKaHUH
TOKA MOJIHUM HE MPEACTABIISIIO ONACHOCTH IJIsL MaTepHalia CTEHBbI;

€CIIM CTCHA BBINOJIHEHA M3 TOPIOYEro MaTepHaia ¥ MOBBIIICHHUE TeMIepaTypbl TOKOOTBOJOB
NPEJICTAaBIsIeT JUIl HEro OIacHOCTh, TOKOOTBOZBI JIOJDKHBI PAacIoyiaraTbCsi TakuM 00pa3oM, YTOOBI
paccTosiHUE MEXAy HAMHU M 3allMIlaeMbiM 00BbeKTOM Bcernpa mpemsimano 0,1 M. Meramindyeckue
CKOOBI JUISl KPEIUICHHSI TOKOOTBOJIOB MOT'YT OBITH B KOHTAKTE CO CTEHOH.

He cnenyer mpokiagsiBaTh TOKOOTBOABI B BOJOCTOUHBIX TpybOax. PexomeHnmyercs pasmeinaTsb
TOKOOTBOJIBI HA MAaKCHMaJIbHO BO3MO>KHBIX PACCTOSTHHUSAX OT ABEPEH U OKOH.

TOKOOTBO/BI IPOKJIAABIBAOTCS IO MPSAMBIM M BEPTUKAJIBHBIM JIMHUAM, TaK YTOOBI ITYTh 10 3EMIIH
OBLI 110 BO3MOXKHOCTH KpaTdaiinuM. He pekoMeHyeTcs pokiiagKa TOKOOTBOZOB B BHAE IETEIb.

3.2.2.5. EcrecTBEHHBIE DIIEMEHTHI TOKOOTBOIOB

Crepyromue  KOHCTPYKTHBHBIE — JJIEMEHTBl  3JaHMH  MOTYT  CUMTAaThCid  €CTECTBEHHBIMH
TOKOOTBOJAMH:

a) MEeTAJUIMYECKHe KOHCTPYKIMHU NIPU YCIOBHH, YTO:

QJICKTPUYCCKAad HEMPEPLIBHOCTb MEKAY pPA3HbIMU JJIEMCHTAMU  ABJIACTCA [lOJ'lFOBe'-IHOﬁ u
COOTBETCTBYET TpeboBaHusM 11. 3.2.4.2;

OHM HUMEIOT HE MCEHBIIME pa3Mepbl, 4eM TpeOyroTCs sl CIELHUAIbHO IPEIYyCMOTPEHHBIX
TOKOOTBOZIOB. MeTaJuin4ecKie KOHCTPYKIMH MOTYT UMETh H30JISILIMOHHOE TIOKPHITHE;

0) MeTaJUIMYECKUH KapKac 3/1aHHs U COOPYIKEHHSL;

B) COSIMHEHHAs MEXIy cO0O0M CTallbHAs apMaTypa 3IaHus WIH COOPYKESHUS;

r) 9acté (pacaga, mpoGUIMPOBaHHBIE PIEMEHTHl U OMOPHBIE METAIUTMYECKHEe KOHCTPYKIUH (acana
IpH YCIIOBUH, YTO UX pa3Mepbl COOTBETCTBYIOT YKa3aHHSM, OTHOCSILMMCS K TOKOOTBOJIAM, a HX
TOJILIMHA COCTaBiIAeT He MeHee 0,5 MM.

|WWW.Sk—skyIine.ru | - npodeccroHa/lbHasA MOJHHe3aluTa Crpanuna 8
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Merajunyeckas — apMarypa  JKeJle300€TOHHBIX ~ CTPOGHME  cuuTaeTcs  oOecrevnBarolei
INEKTPUYECKYIO HENIPEPHIBHOCTD, €CJIM OHA YJIOBJIETBOPSIET CIEIYIOLINM YCIOBHUSIM:

npuMepHo 50 % coeauHEHUI BepTHKAIbHBIX M FOPU3OHTAIBHBIX CTEP>KHEH BBIIOJIHEHBI CBapKOil
WJIM UIMEIOT JKECTKYIO CBs3b (00JITOBOE KpEIUIeHHE, BSI3Ka ITPOBOJIOKOH );

ANIEKTPHYECKAsl HEMPEePBIBHOCTh OOECIICYCHAa MEXKy CTalbHOW apMaTypod pPa3lUYHBIX 3apaHee
3ar0TOBIICHHBIX OCTOHHBIX OJIOKOB M apMaTypoll OSTOHHBIX OJIOKOB, TOJTOTOBJICHHBIX HA MECTE.

B mpoknanke ToOpr30HTAIBHBIX MOSICOB HET HEOOXOIUMOCTH, €CIIA METAJUTHIECKUE KapKaChl 31aHMUs
WM CTaJbHAS apMaTypa xKele300eToHa HCIOIB3YIOTCS KaK TOKOOTBOIBL.

3.2.3. 3azemuurenu

3.2.3.1. O6mme cooOpa>keHus

Bo Bcex cmywasx, 3a HCKIIOYEHHEM HCIOJIB30BAHUSA OTAEIBHO CTOSIIEr0 MOJHHUEOTBOJA,
3a3eMJINTEb MOJIHME3AIIUThl CJIEAyeT COBMECTUTh C 3a3€MIIMTENISIMH JJIEKTPOYCTAHOBOK U CPEJICTB
ces3u. Ecnum »sTtm  3asemimmrenu JOJI’)KHBI OBITH pa3acicHbl IO KaKl/IM-J'II/l6O TEXHOJIOTHYCCKUM
COO0OpakeHHUsIM, HUX ClIeyeT OOBEIUHUTH B OOLIYI0 CHUCTEMY C IIOMOIIBIO CHCTEMBl YpaBHHBaHHS
MOTEHI[UAJIOB.

3.2.3.2. CnenuanbHO MPOKIJIAbIBAEMbIE 3a3€MJISIOLUE DJIEKTPOIbI

[emecoobpa3HO UCIIONB30BaTh CIETYIONINE THIBI 3a3eMIIMTENCH: OJUH WIH HECKOJIBKO KOHTYPOB,
BEepPTUKaJbHBIC (WM HAKIOHHBIC) OJEKTPOIBI, pPAAHATBHO PACXOIAMIMECS DSJICKTPOIOBI  WIIH
3a3eMJISIOIINN KOHTYP, YIIOKEHHBIH Ha THE KOTIOBaHA, 3a3eMIISIFOIIINAE CETKH.

CunpHO  3arimyONIeHHBIE  3a3€MJIMTENH  OKAa3bIBAIOTCA  A(PGEKTHUBHBIMH, €CIH  yAEIBHOE
COTIPOTHUBIIEHUE TPYHTA YMEHBIIAETCS C TITyOMHOH U Ha OOJBIION TIyOrHE OKa3bIBAETCS CYIIECTBEHHO
MEHBIIIE, YeM Ha YPOBHE OOBIYHOTO PaCIIOI0KEHHUS.

3a3seMauTeNDL B BUAC HAPYKHOT'O KOHTYpa MpCANOYTUTCIIBHO MPOKIaAbIBAThL HA Fﬂy6l/IHe HE MCHEC
0,5 M OT NOBEpXHOCTH 3€MJIM U HA PAcCTOSHMU HE MeHee | M OT CTeH. 3a3eMIISIFOLIHE 3JIEKTPOJIbI
JIOJDKHBI paciioyiarathCs Ha rryonHe He MeHee 0,5 M 3a mpeaernaMu 3aluiaeMoro 00beKTa 1 ObITh Kak
MOXKHO 0oJice paBHOMEPHO pACIPEICICHHBIMU; MIPHU STOM HAJ0 CTPEMHTHCS CBECTH K MHHUMYMY HX
B3aHMHOE YKpaHHUPOBAHUE.

I'myOunHa 3aKiIagkd W THUIN 3a3eMISIFOIIUX JIEKTPOJOB BBIOMPAIOTCS W3 YCIOBUSA OOCCHICUCHHUS
MUHUMAaJIbHOH KOPPO3UHM, @ TAaKXKE BO3MOXHO MEHbBIIEH CE30HHOW BapHalUKd CONPOTHUBIICHUS
3a3eMJICHHS B Pe3yJIbTaTe BBICHIXaHUS W IPOMEP3aHHs TPYHTA.

3.2.3.3. EcTecTBeHHBIE 3a3eMIISIOIINE SJICKTPOIBI

B xauecTBe 3a3eMIIIONINX AJIEKTPOIOB MOXKET HCIIOJIB30BAaThCA COEAWHEHHAs MeEXIy Co00it
apMarypa jkene300eTOHa WM MHbIE [OJ3eMHbIE METAIMYECKUE KOHCTPYKIHH, OTBEYAIOIUe
TpeboBanusaM 1. 3.2.2.5. Eciu apmaTypa 5kene300eTOHa HCTIOJIb3YEeTCs KaK 3a3€MIISIONINE 3JICKTPOIBI,
IIOBBIIIICHHBIC Tpe6OBaHI/lH NpeaAbABIIAIOTCA K MECTaM €€ CoeﬂHHeHHﬁ, ‘1T06I)I HUCKIHOYUTH
MeXaHW4eckoe paspylieHue OeroHa. Ecim wcnonb3yercs npeaHanpspKeHHbIA OETOH, CIeIyeT Y4ecTb
BO3MOXKHBIE TOCJIEICTBHUS ITPOTEKAHUS TOKA MOJHHH, KOTOPBIA MOXET BBI3BaTh HEJOITyCTUMBIC
MEXaHUYECKUE HATPY3KU.

3.2.4. Kpensienue u coeuHeHusl 3j1eMeHTOB BHemHeir M3C

3.2.4.1. Kpennenwne

MonHHETTPHEMHIKN U TOKOOTBOJIBI JKECTKO 3aKPEIUISIOTCS, TaK YTOOBI UCKITIOUUTH JF000I pa3phiB
WK oclableHne KpEIUICHHS TIPOBOJAHUKOB TIOJ MJCHCTBHEM JJIEKTPOJMHAMHUYECKAX CHJI HIH
CIIyJaifHBIX MEXaHHMYECKMX BO3ACHUCTBHHA (HalpuMep, OT IOphIBAa BETpa WM IAICHUS CHEXHOTO
miacra).

3.2.4.2. CoennHeHNs

KoanuectBo Coe[ll/IHeHl/Iﬁ IMMPOBOAHHWKA CBOAUTCA K MHUHHMAJIbHOMY. COCJII/IHCHI/IH BBIIIOJIHAKOTCSA
CBapKOM, MaiKo#, J0IyCKaeTCs TaKkKe BCTaBKa B 3AKUMHOW HAKOHEYHUK HJIH OOJITOBOE KPEIUICHHUE.

3.3. Bb100p MOJIHEOTBO10B

3.3.1. O6uue coodpazkeHust

Beibop THHa W BBICOTHI MOJIHHEOTBOAOB IPOM3BOIMTCS HCXOAA M3 3HAUYCHUi Tpedyemoii
HaJeKHOCTH P,. OOBEKT CUMTACTCS 3aIMIICHHBIM, €CIIM COBOKYITHOCTH BCEX €r0 MOJIHHEOTBOIOB
o0ecrieynBaeT HaJeXKHOCTh 3allUTHI He MeHee P,.

Bo Bcex cimywasx cucTeMa 3alMTBl OT MpPSAMBIX YIOApOB MOJHUM BBIOMpaeTcs TaK, YTOOBI
MaKCHMAJIBHO HCIIOJI30BAJIMCh ECTECTBEHHBIE MOJIHMEOTBOIBI, a €CIM ofeclieynBaeMas HMH
3alIMIIEHHOCTh HEJOCTaTOYHA - B KOMOMHAIMHU CO CIIENUAlIbHO YCTaHOBJIEHHBIMUA MOJIHHEOTBOIAMU.

B o01em ciydae BEIOOp MOJIHHEOTBOJIOB JIOJDKEH IPOU3BOIUTHCS IIPH TOMOLIHM COOTBETCTBYIOLINX
KOMITBIOTEPHBIX TIPOrPaMM, CIIOCOOHBIX BBIYHUCIIATH 30HBI 3aLUTHI WIIM BEPOSATHOCTH MTPOPBHIBA MOJHUH
B 00BeKT (Tpymity 00BbEKTOB) JIF000H KOH(UTYpaLUK MPH ITPOU3BOJIEHOM PACIIONIOKEHUH ITPAKTHUECKH
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J'IIOGOFO qucjia MOJIHUCOTBOAOB pa3IMYHbIX TUIIOB.

IIpy npouyMx paBHBIX YCIOBUAX BBICOTY MOJIHMEOTBOJOB MOXHO CHU3HUTh, €CIM BMECTO
CTCP)KHEBBIX KOHCTPYKIIMA MPHUMEHSITh TPOCOBBIC, OCOOCHHO IIPH WX IIOJBECKE II0 BHEITHEMY
nepuUMeTpy 00beKTa.

Ecmu  3ammra  oObekTa oOecrmeywBaeTCss MPOCTCHUIIMMH — MOJHHEOTBOJAMH  (OJXUHOYHBIM
CTep)KHEBBIM, OJUHOYHBIM TPOCOBBIM, JBONHBIM CTEP)KHEBBIM, TBOWHBIM TPOCOBBIM, 3aMKHYTHIM
TPOCOBEIM), pa3Mepbl MOJHHEOTBOJOB MOXKHO OIPENENsiTh, MOJB3YACh 3aJaHHBIMH B HACTOSIIEM
HOpPMAaTHBE 30HAMH 3aIIUTHL

B ciyyae nmpoekTHpoBaHHs MOJHHE3AUIUTHI Il OOBIYHOTO O0OBEKTa, BOBMOXKHO OIpPECICHUE 30H
3aIIMTHI [0 3AMUTHOMY YIJIy WIIM METOJIOM KaTsleics: chepbl COrNIacCHO cTaHmapTy MexayHapoIHOH
anekrporexuuueckoii kommccuu (IEC  1024) mpm  ycnmoBuHM, 4dYTO pacdeTHble TpeOOBaHHA
MexIyHapOIHOW 3JCKTPOTEXHUYCCKONH KOMUCCHU OKAa3bIBAIOTCS 00Jiee JKECTKUMHM, YeM TpeOOBaHUS
Hacrosmel MHeTpykuuu.

3.3.2. TunoBsble 30HBI 32ALUTHI CTEPKHEBBIX U TPOCOBBLIX MOJTHUEOTBOA0B

3.3.2.1. 30HbI 3aIUTHI OJUHOYHOTO CTEP>KHEBOTO MOJTHUEOTBOAA

CraHmapTHOM 30HOM 3alIUTHl OJUHOYHOTO CTEPKHEBOTO MOJHHEOTBOAA BBICOTOW /i SBIIAETCS
KPYTOBOH KOHYC BBICOTOH /4 < A, BepIINHA KOTOPOTO COBIIANAET C BEPTUKAIBHOW OCHI0 MOJHHAEOTBOIA
(puc. 3.1). TabapuThbl 30HBI OMPENENAIOTCS ABYMs TapamMeTpaMd: BBICOTON KOHyca /iy M pammycoM
KOHycCa Ha YPOBHE 3EMIIH 7.

[TpuBeneHHbIe HIDKE pacueTHbie GOpMYJIbl (Ta0. 3.4) MPUrOAHBI [JIi MOJIHUEOTBOIOB BBICOTOI 110
150 M. IIpu Gosee BEICOKMX MOJTHHEOTBOAAX CIEIYET MOIb30BaThCS CIEIMAIbHON METOUKON pacyera.

o |
r
» X
=
TTrrYrrITITITIY TITITTTT Y TY
'————Jr

Puc. 3.1. 3oHa 3amUTEI OIMHOYHOTO CTEPKHEBOTO MOJTHUEOTBO 1A

Jist 30HBI 3amuTel TpeOyeMol HaaexHocTH (puc. 3.1) paguyc rOpU30OHTAIBLHOTO CEYEHHUs F, Ha
BBICOTE /1, OTIpeiessieTCs 0 (hopMyIie:

= 2l =he) (3.1)
hy
Tabmmuma 3.4
PacueT 30HBI 3aIUTHI OIHHOYHOI'0 CTEPKHEBOT0 MOJIHHEOTBOIA
Hanexxunocts | BeicoTa MomHMEOTBOOA Bricora konyca /g, M Panuyc konyca ry, M
3aIINATHI P, h, M
0,9 Ot 0 g0 100 0,85/ 1,24
Ot 100 mo 150 0,85/ [1,2-107(h-100)]h
0,99 Ot 0 1o 30 0,87 0,87
Or 30 1o 100 0,8h [0,8-1,43-10°(h-30)]A
Ot 100 mo 150 [0,8-107(h-100)]h 0,7h
0,999 Ot 0 10 30 0,7h 0,6h
Ot 30 o 100 [0,7-7,14-10"(h-30)]h [0,6-1,43-10°(h-30)]h
Ot 100 1o 150 [0,65-107(h-100)1A [0,5-2-10°(h-100) 1k

3.3.2.2. 30HbI 3aIUTH OJUHOYHOTO TPOCOBOTO MOJTHUEOTBO 1a
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30HBI 3alIUThl OAMHOYHOT'O TPOCOBOI'0 MOJJHHUEOTBOJA BBICOTOM /1 OTpaHUYCHbI
JABYCKAaTHBIMU TTOBCPXHOCTAMMU, o6pa3y101unM14 B BCPTUKAJIBHOM CCUCHUHU
TPEYTOJIbHUK C BepIHI/IHOfI Ha BBICOTC ]’lo < h ¥ OCHOBaHHEM Ha YPOBHEC 3eMJIN 2}’0

CraHjapTHbIe
CUMMCTPUYHBIMU
paBHOOEAPEHHBII
(puc. 3.2).

[TpuBeneHHbIe HIDKE pacyeTHbIE (GOpMYJIBI (Tabi. 3.5) MPUroAHBI 11T MOJIHHUEOTBOIOB BBICOTOH 110
150 m. IIpu Gompimeii BBICOTE CIEXyeT MOIB30BaThCS CIEIMAIbHBEIM MPOTPAMMHBIM O00eCTICUCHHEM.
3neck W Janee MoA s TMOHMMAeTcss MUHHMMAallbHAs BBICOTA TPOCa HAJ yPOBHEM 3eMIH (C yd4eTOM

mpoBeca).
/ \ = /1N
/ B NSy N
/ \ /I s -
/ m"l \
TITI TTITI777777 7777 T7T77 ] 777 rTTT
L v,
/ - >
P 3
/ : - Y-o <\
) ol
\ N ~— //
~ s

Puc. 3.2. 3oHa 3a1uThl 0IMHOYHOTO TPOCOBOT'O MOJIHUEOTBO/IA:
L - paccTosiHEE MKy TOYKAMH [TOJIBECA TPOCOB

[MonmymmpuHa 7, 30HBI 3aMIUTE TpeOyeMoi HamexkHOCTH (puc. 3.2) Ha BBICOTE /i, OT IOBEPXHOCTH
3eMITH OTIPECISICTCS. BBIPAKCHHUEM:
ro= 1o (o _hx).
hy
ITpu HEOOXOAMMOCTH PACHIMPUTH 3AIHUIIAEMbIH O00BEM K TOPLAM 30HBI 3alIUTHl COOCTBEHHO
TPOCOBOTO MOJIHMEOTBOJA MOIYT J00aBISATbCS 30HBI 3AlIUTBI HECYIIUX OIOp, KOTOpPbIE
paccuuThIBaOTCS M0 (HOpPMYJIaM OJJMHOYHBIX CTEPIKHEBBIX MOJIHUEOTBOJIOB, MPEICTABICHHBIM B Ta0JI.
3.4. B cmyyae OONBIIMX TNPOBECOB TPOCOB, HANPUMEP, Y BO3AYUIHBIX JIMHUHA HJIEKTPOIEpeNadH,
PEKOMEHYEeTCSl PacCUUTHIBATH OOECIIEYMBAEMYIO BEPOSTHOCTH HPOPbIBA MOJHHUU NPOTPAMMHBIMU
METOAaMH, MOCKOJIbKY MNOCTPOCHUC 30H 3alUThI 11O MUHHUMAaJILHOM BBICOTE TpoCa B MPOJIETC MOXKCT
MIPUBECTH K HEOTIPABIaHHBIM 3aTpaTam.

(3.2)

Tabmnuma 3.5

PacueT 30HBI 3aIIIUTHI OJTMHOYHOT O TPOCOBOI0 MOJIHHCOTBOAA

Hapexxunocte |BrIicoTa MosiHHEOTBOIA Bricora konyca /g, M Panuyc xonyca ry, M
3aIIUTHI P, h, M
0,9 Ot 0 go 150 0,87h 1,54
0,99 Ot 0 go 30 0,84 0,95h
Ot 30 mo 100 0,84 [0,95-7,14-10'4(h-30)]h
Or 100 z10 150 0,84 [0,9-107°(h-100)]A
0,999 Ot 0 o 30 0,75h 0,7h
Ot 30 o 100 [0,75—4,28-10'4(h—30)]h [0,7—1,43~10’3(h-30)]h
Ot 100 y10 150 [0,72-107(h-100)]A [0,6-107(h-100)]h

3.3.2.3. 30HbI 3aIUTHI IBOWHOTO CTEP>KHEBOI'O MOJIHUEOTBOA

MonHneoTBo

CUHUTACTCA

JIBOMHEIM,

Korga paccTosiHue

MCKIY CTCPIKHCBBIMU

MOJIHUETIDUEMHHUKaMH L HE TPEBBIAECT NPEAEIbHONW BEIUYUHBI Ly, B TpoTHBHOM ciydae oba
MOJIHUEOTBO/A PaCCMaTPHUBAIOTCSA KaK OANHOYHBIE.
Konurypanust BepTUKaIbHBIX U TOPHU30HTAIBHBIX CEUCHWH CTAHIApTHBIX 30H 3alUTHI ABOIHOTO

CTEeP’KHEBOTO MOJHUEOTBOAA (BBHICOTOM /i M paccTosiHMEM L MeXIy MOJHHUEOTBOJAMHM) IPEICTABICHA
Ha puc. 3.3. IloctpoeHne BHeHmIHWX oOJacTeil 30H [BOMHOTO MOJIHHEOTBOAA (TOIYKOHYCOB C
rabapuramu hy, ro) mpou3BoauTcs 1o Qopmyrnam Tabin. 3.4 Ut OJMHOYHBIX CTEPIKHEBBIX
MOJIHUEOTBO/IOB. Pa3mepbl BHYTpEHHUX OOJlacTeil ONpenessiioTcsl napamerpamu fg u A, NepBbId U3

|WWW.Sk—skyIine.ru |— npodeccuoHanbHas MOJIHMe3alUTa Ctpanuna 11
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KOTOprX 3a41acT MaKCl/IMaﬂbHyIO BbICOTy 30HbI HeHOCpeHCTBeHHO y MOJIHUCOTBO/J0OB, a BTOpOﬁ -
MUHUMAaJBHYIO BBICOTY 30HBI IIOCEpEAMHE MEXIy MoaHueoTrBogamu. IIpu paccrosHuum Mexay
MoJsHHeoTBogaMu L < L. TpaHuIia 30HbI He umeeT mnposeca (A, = hy). s paccrosauii L, < L > Ly
BBICOTA /1. ONIPEACTSACTCS IO BBIPAKECHHUIO
Lmax -L
Lmax _Lc

Bxopmsmine B Hero mpenenbHble PacCTOSHUS Ly, ¥ L, BEIYUCIAIOTCS IO SMIUPHIECKAM (popMymam
Tab1. 3.6, IPUTOIHBIM IJI1 MOJHAEOTBOIOB BBICOTOH 110 150 M. [Ipu GoubIelt BEICOTE MOJTHHEOTBOIOB
CIIEZTyeT TOJIb30BAThCS CIEIUATBHBIM IPOTPAMMHBIM 00ECTICICHUEM.

Pa3mepsl TOPH30HTAIBHBIX CEUSHUH 30HBI BBIYUCIISIOTCS IO CIAEAYIOUIMM (OpMYyJiaM, OOLIMM st
BCEX ypOBHEH HAJEKHOCTH 3aIIUTHI:

MaKCHMaJIbHasl MOYIINPHUHA 30HHI 7, B TOPU30HTAIBHOM CEYEHUH Ha BBICOTE /1,:

ho=

C

ho. (33)

hy—h
= 2= ho) ). (3.4)
hy
/ B-B
v )
. th
hxl
Puc. 3.3. 30Ha 3amuTH! ABOIHOTO CTEPKHEBOIO MOJIHUEOTBOAA
JUIMHA TOPU30HTAIBHOTO CeYeHust L, Ha BBICOTE A, > /i
o= L=l (3.5)
2(h0 - hc)
npudeM npu A, < hl, = L/2;
IIMPUHA TOPU30HTAIBHOIO CEUCHUS B LICHTPE MKy MOJTHUEOTBOIAMH 27 Ha BBICOTE /i, < /i
ro(h, —h
o — 0( C X) . (3 .6)
hC
Tabmuua 3.6

Pacyer mapamMeTpoOB 30HBI 3ALUTHI ABOHHOI0 CTEP:KHEBOI0 MOJTHHEOTBOAA

Hanexxnocts | BeicoTa MosiHHEOTBO1a Liax, M Lo, M
3alUThI P, h,m

0,9 Ot 0 o 30 5,75h 2,5h

Ot 30 10 100 [5,75-3,57-107(h-30)]A 2,5h

Ot 100 o 150 5,5h 2,5h

[www.sk-skyline.ru |- ipodeccuonanshan momuuesamra ——— Crpanuma12
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0,99 Ot 0 210 30 4,75h 2.25h
Ot 30 110 100 [4,75-3,57-10°(h-30)]h [2,25-0,01007 (h-30)]A
Ot 100 z10 150 45N 1,5k

0,999 Ot 0 210 30 4,25h 2.25h
Ot 30 110 100 [4,25-3,57-10°(h-30)]h [2,25-0,01007 (h-30)]A
Ot 100 710 150 4,0/ 1,5h

3.3.2.4. 30HBI 3aIIUTHI JBOWHOTO TPOCOBOT'O MOJTHHEOTBO/IA

MOJIHHEOTBOI CUMTACTCS JIBOWHBIM, KOTJIAa PACCTOSHHE MEXIy TpocaMu L He MpPEBbIIIAeT
MpeNenbHON BETHYUHBI L. B TpoTHBHOM ciydae 00a MOJIHHEOTBOJA PACCMATPHBAIOTCA Kak
OJTUHOYHBbIE.

Kondurypanusi BepTUKaIbHBIX U TOPHU30HTAIBHBIX CEUEHUH CTAHIAPTHBIX 30H 3aIUThI ABOHHOTO
TPOCOBOI'0 MOJIHUEOTBO/Ia (BBICOTOM /4 U PacCTOSIHUEM MEXIy TpocaMmu L) mpejcTaBiieHa Ha puc. 3.4.
[TocTpoeHue BHEMIHUX OOJacTeil 30H (OBYX OJHOCKATHBIX HOBEpXHOCTeW c rabapuramu hy, 7o)
NpoM3BOANTCs 110 hopMynam Tadi. 3.5 AJst OMMHOYHBIX TPOCOBBIX MOJHUEOTBOIOB.

Puc. 3.4. 3oHa 3a1UThI JBOMHOTO TPOCOBOI'O MOJIHUEOTBOIA

Pa3mepsl BHYTpEHHUX 00JaCTel OMPENeIAIOTCs napaMerpamu /g U /., NEPBbIA U3 KOTOPBIX 33/1aeT
MaKCHMAJIbHYIO BBICOTY 30HBI HEMOCPEACTBEHHO Yy TPOCOB, & BTOPOH - MHHUMAJIbHYIO BBICOTY 30HBI
nocepenuHe Mexay tpocamu. Ilpu paccrosHum mexay Tpocamu L < L. rpaHuia 30HbI HE UMEET
nposeca (h. = hy). [Ans paccrostanit L, < L > L« BBICOTA /i, OTIPENIENSAETCS 110 BEIPAXKCHUIO

h, = %h@ (3.7
max C

Bxopsuiue B Hero npe/eiabHble PaCCTOSIHUS Ly, U L. BBIYUCISIOTCS 110 SMIUPHYECKUM (HopMyiam
Tabm. 3.7, NPUTOAHBIM JUIS TPOCOB C BBICOTOW moaBeca a0 150 M. Ilpu Oonpiielr BwICOTE
MOJTHHEOTBOJIOB CJICAYET MMOJIb30BAThCS CIEIUATBHBIM IPOrPAMMHBIM 00CCTICUCHUEM.

JlnMHa rOPpU30HTAILHOTO CEUCHHSI 30HBI 3aIIUThI Ha BBICOTE /1, onpeessieTes mo Gopmysiam:

L,=L12 upu h.> h,;
(3.8)
_L(hy—hy)
! 2(hO - hc )

Jlis pacimpeHus 3almnaeMoro oobsemMa Ha 30Hy JBOWHOTO TPOCOBOTO MOJTHHEOTBOIA MOKET OBITH
HAJIOXKEHA 30Ha 3alUThI OMOpP, HECYIUX TPOCHI, KOTOpasi CTPOUTCS KaK 30HA JBOMHOTO CTEPIKHEBOTO
MOJIHUEOTBO/IA, €CJIU PACCTOSHUE L MEXy OIOpPaMH MEHbBIIE Ly, , BBIYUCICHHOTO 110 opMyiiam Tabdi1.
3.6. B nOpoTHBHOM Cilyyae OMOPBI JIODKHBI PACCMATPHBATHCS KAaK OJHUHOYHBIC CTEPIKHEBBIC

pu 0 < h, < h,.
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MOJIHUCOTBO/IbI.

Kor,ua TPOCHI HCNTApaJUICJIbHbI UJIU Pa3HOBLICOKH, 00 UX BBICOTA M3MEHSETCS 110 JJIMHC NIpoJIeTa,
A4 OHCHKHW HAACKHOCTU HMX 3alllUThl CJICAYCT BOCHOJB30BATHCA CIICHHUAJIBHBIM HPOrpaMMHBIM
obecneuenuem. Taxxe PCKOMCHAYCTCA MOCTYyNaTh IMpU OOJIBIINX npoBecax TpOCOB B MPOJICTE, YTOOBI
M30€KaTh U3IUIIHUX 3aI1aCOB 110 HaJC)KHOCTH 3alllUThI.

Tabmuma 3.7

Pacuer mapamMeTpoB 30HBI 3aIHUTHI IBOHOI0 TPOCOBOI0 MOJIHHEOTBOA

HanexxHoctn Bricora Lo, M Lo, M
3aIUThI P, MOJIHUEOTBOJIA /1, M
0,9 ot 0 110 150 6,0h 3,0%
0,99 ot 0 110 30 5,0h 2,5h
ot 30 mo 100 5,0h [2,5-7,14-10°(h-30)]h
ot 100 10 150 [5,0-5-10"(h-100)]A [2,0-5-10"(h-100)]A
0,999 ot 0 110 30 4,75h 2,25h
ot 30 10 100 [4,75-3,57-10°(h-30)]h [2,25-3,57-10°(h-30)]A
ot 100 10 150 [4,5-5-10"(h-100)]A [2,0-5-10°(h-100) 1]k

3.3.2.5 30HBbI 3alUTHI 3aMKHYTOI'O TPOCOBOTO MOJTHHEOTBOAA

Pacuetrnrpie Qopmynsl m. 3.3.2.5 MOryT HMCHONB30BaThCS VISl ONPEAEIEHHS BBICOTHI II0/IBECA
3aMKHYTOT'O TPOCOBOT'O MOJIHHEOTBOA, NPEIHA3HAYEHHOTO Ul 3aIUTHI C TpeOyeMoil HaJaeKHOCTBIO
00BeKTOB BBICOTOH /9 < 30 M, pa3MemIeHHBIX Ha NPSMOYTOJNBHON IUIOMIAJKE IUIOMAIbio ) BO
BHYTpPEHHEM 00beMe 30HbI IPU MHUHHMAJIbHOM TOPH30HTAJIEHOM CMELICHHH MEXIY MOJHHUEOTBOJIOM H
o0BsexToM, paBHoM D (pmc. 3.5). Ilom BpICOTON mMoaBeca Tpoca IMOApPa3yMeBaeTCs MHUHUMAIbHOE
PaccTOsHKE OT TPOCa JI0 IIOBEPXHOCTH 3EMJIM C YYETOM BO3MOJKHBIX IIPOBECOB B JIETHHI CE30H.

A

Puc. 3.5. 30Ha 3amuTH 3aMKHYTOT'O TPOCOBOTO MOJTHHEOTBOIA

Jlnist pacuera /i UCTIONIB3YETCsI BRIPAKCHHUE:
h=A+ Bh,, 3.9
B KOTOPOM KOHCTaHThI A u B omnpezenstorcst B 3aBUCUMOCTH OT YPOBHSI HaJIe)KHOCTU 3aIUTHI O
cnenyommM GopmyIam:
a) HaJIeXHOCTh 3auThl P, = 0,99

A=-0,14+0,252(D - 5)+[0,127 + 6,4 - 104D - 5)1/S, ; (3.10)
B=1,05-9,08-10%(D - 5) + [-3,44-10°+ 5,87-10%(D - 5)] S, ; (3.11)

0) Ha{eKHOCTH 3anuThl P, = 0,999
A=-0,08+0,324 (D -5)+[0,161 +2,41-10* (D - 5)1,/S, ; (3.12)
B=1,1-00115(D-5)+[-4,24-10°+1,2510%(D - 5)] /S, - (3.13)

PacueTHble COOTHOIICHHUS CIPaBeIMBbI, kKorma D > 5 M. Pabora ¢ MEHBIIUME FOPH30HTAILHBIMU
CMEIIEHUSIMA TPOCa Helleliecoo0pa3Ha M3-3a BBICOKOW BEPOSTHOCTH OOPATHBIX TEPEKPBHITHIA MOJHUU C
Tpoca Ha 3amMINaeMblii 00BeKT. [0 IKOHOMHYECKHMM COOOPaXKCHHSM 3aMKHYTBIE TPOCOBEIC
MOJTHHEOTBOBI HE PEKOMEHITYIOTCSI, KOT/Ia TpeOyemast HaIeXKHOCTh 3aluThl MeHbIe 0,99.

Ecmu BpicoTa 0OBeKTa mpeBbimaer 30 M, BBICOTA 3aMKHYTOTO TPOCOBOTO MOJHHEOTBOIA
OTIpeNIeNsIeTCs] ¢ IOMOIIBIO0 POTPaMMHOTO oOecriedeHus. TakKe CleyeT IMOCTYNaTh IS 3aMKHYTOTO
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KOHTYpa CJIOKHOH (hOPMBI.

[Tocne BbIOOpa BBICOTHI MOJIHHEOTBOJOB [0 HMX 30HAaM 3alllUThl PEKOMEH/IYETCsI IIPOBEPUTH
(hakTHYECKYIO BEpOSTHOCTh IPOPHIBa KOMITBIOTEPHBIMU CPEJCTBAMH, a B Cliydae OOJBLIOrO 3amaca Io
HaJIS)KHOCTH TIPOBECTH KOPPEKTUPOBKY, 3a]1aBasi MEHBIIYIO BBICOTY MOJIHIEOTBOJIOB.

3.3.3. Onpeaesienne 30H 3alUTHI 0 pekoMeHaanmusiM MIK

Hwke npuBomsTcss mpaBuia ONpPEAENEHHS 30H 3alIUTHl ISl OOBEKTOB BHICOTOM 10 60 M,
mznoxennsie B ctangapre MOK (IEC 1024-1-1). ITpu npoeKTHpOBaHUN MOKET OBITH BBIOpaH JIFO00H
CHoco0 3aIlUThI, OIJHAKO MPAKTHKA IIOKa3bIBACT IIEIECO0OPAa3HOCTh HCIIOIB30BAHUS OTACIBHBIX
METOJIOB B CIIEIYIOUINX CIIydasx:

METOJ 3aIlUTHOTO yIJla UCIOJB3YeTCs A HPOCTHIX MO (OpMe COOPYKEHUH MM A MaJeHbKHUX
yacTeil OOJBIINX COOPY KEHUH;

MeToJl PUKTUBHOM Chephl MOIXOAUT IJIsl COOPYIKEHUIT CIIOKHOI (HOpMBI;

MPUMCHCHHUE 3allUTHON CETKH I[eJIeCo00pa3HO B OOIIeM ciiydae M OCOOCHHO JJIsl 3allUThI
MOBEPXHOCTEN.

B Ttabmn. 3.8 mst ypoBHel 3amutsl | - [V npuBoasTCs 3Ha4€HHS yIIIOB NP BEPLIMHE 30HBI 3aIIUTHI,
panuycsl QUKTUBHOM cepsl, a TaKXKe MPEeIeNIbHO TOIYCTHMBIN IIar sS’MeHKH CETKH.

Tabmuma 3.8

ITapameTpsl 111 pacdeTa MOJHHENIPHEMHHKOB 10 pekoMenganuaM MIK

YpoBeHb Pagnyc VYron a, °, mpu BepIINHE MOJTHAEOTBOAA IS 3MaHUI HTar syeikn
3amUThl | (DUKTHBHOU Pa3IUIHOMN BBICOTHI /1, M CETKH, M
cepst R, m 20 30 45 60
1 20 25 * * * 5
11 30 35 25 * * 10
111 45 45 35 25 * 10
v 60 55 45 35 25 20

* B aTux CliydasiX IPpUMEHUMBI TOJIBKO CETKU UJIA (bPIKTI/IBHLIe C(bepl)l.

Crep)XHEeBbIE MOJHHEIPUEMHHKH, MadThl M TPOCHI pPa3MEMIalOTCA TaK, YTOOBI BCE YacTH
COOPYKEHHS HAXOJWIINCH B 30HE 3aLIUTHI, 00pPA30BAHHON IO YIJIOM O K BEPTHKAJH. 3aIIUTHBIN yroj
BBIOMpaeTcs 1o Tabu. 3.8, mpudem £ SBISETCS BBHICOTOM MOJHHEOTBOAA HAJ MOBEPXHOCTHIO, KOTOpas
OyJneT 3anuiineHa.

Meroj 3alIMTHOTO Yrja HE HCHOJb3yeTcs, eciu /i Ooiblne, 4yeM paanyc (UKTHBHOW cdepsl,
OIIpeJIeTICHHBII B Ta0JI. 3.8 11l COOTBETCTBYIOLIETO YPOBHS 3AILUTHI.

Meron ¢(uKTHBHOW c(epbl HMCHONB3YETCS, YTOOBI ONPEAEINTh 30HY 3AIUUTHI ISl YacTH WM
obylacTell coOpy’KeHHus, KOoraa corjacHo Talu. 3.4 MCKIIOUEHO OIpeJelieHHE 30HBI 3aIIUTHI 110
3amMTHOMY yriry. OOBEKT CUMTaeTcsl 3alMIIEHHBIM, eciii (UKTHBHAs cdepa, Kacasch MOBEPXHOCTH
MOJTHHEOTBOA M TUIOCKOCTH, HAa KOTOPOH TOT YCTAHOBJIICH, HE MMEET OOIMMX TOYEK C 3aIlUIIaeMbIM
00BEKTOM.

CerTka 3aIIHIIAET TOBEPXHOCTb, €CITH BBHITIOTHEHBI CIEAYIOINE yCIOBHS:

MIPOBOJIHUKHU CETKH MPOXOAAT MO KParo KPBIIIN, €CIIM KPBIIIa BBIXOTUT 3a TabapHTHBIC pa3Mepbl
3/1aHUS,

MPOBOJIHUK CETKH MPOXOJMT 110 KOHBKY KPBIIIN, €CJIM HAKJIOH KpbIlK npessimaet 1/10;

OOKOBBIC MOBEPXHOCTH COOPY)KEHHUS HA YPOBHSX BBIIIC, 4eM paauyc GUKTUBHON chepbl (cM. TabdI.
3.8), 3ammuIieHsl MOJTHUEOTBOJAMH UITU CETKOM;

pa3Mepsbl STYeHKN CeTKH He OOJIbIle MPUBEACHHBIX B Ta0uI. 3.8;

CEeTKa BBINOJHEHA TaKUM CIIOCOOOM, 4TOOBI TOK MOJHHMM MMEJ BCerna, 1o KpaiiHeH Mmepe, IBa
Pa3NUYHBIX ITyTH K 3a3€MIINTENI0; HUKAKUEe METaJUTMYECKHE YacTH HE JOJDKHBI BBICTYIIATh 32 BHEITHHE
KOHTYPBI CETKH.

[TpoBOIHUKY CETKH TOJKHEI OBITH IPOJIOKEHBI, HACKOIBKO 3TO BO3MOXKHO, KPaTYAHIITIMHA Ty TSMH.

3.3.4. 3amuTa 371eKTPHYeCKNX MeTANIMYeCKHX Ka0eJbHbIX JHHUM Nepefayn MarucTpajbHoii
W BHYTPHU30HOBBIX ceTeii CBS3U

3.3.4.1. 3amuTa BHOBB IPOEKTUPYEMBIX KaOETHHBIX JIMHUH

Ha BHOBP mNpOEKTHPYEMBIX U PEKOHCTPYHPYEMBIX KaOEIbHBIX JHHHUSAX MAaruCTpaJbHOH U
BHYTPHU30HOBBLIX CeTel‘/‘Il CBA3U 3allIUTHBIC MEPONPUATUA CICAYET INpPEAyCMaTpuBaTh B 00s13aTEILHOM
MOopsAAKE Ha TCX Yy4YacCTKax, /i€ BEpOsATHAsA IJIOTHOCTb HOBpe)KI[eHI/Iﬁ (BepOHTHOG YHUCJIO OIIaCHBbIX
yIapOB MOJIHHH) MPEBBIIIACT JIOMYyCTUMYIO, YKa3aHHYIO B Ta01. 3.9.
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! MarI/ICTpaJILHLIe CCTHU - CCTU IJId nepeaaviu I/IH(i)OpMaIII/II/I Ha OOJIbIIHE pacCTOsAHUS; BHYTPHU30HOBBIC CETHU -
CETH IJId nepeaain I/IH(i)OpMaIII/II/I MEXKIAY 00JIaCTHBIMH U paﬁOHHbIMPI HEHTpaMH.

Tabauua 3.9

JlomycTHMO€ Y1 CJI0 OMACHBIX YAapoB MoJjHuU Ha 100 kM Tpacchl B roa AJisi
JIeKTPUYECKUX KabeJiell cBA3M

Tun xabens JommycTumoe pacueTHOE YUCIIO OMACHBIX YAapoB MoaHUM Ha 100
KM Tpacchl B O #g
B FOpPHBIX paiiloHaxX U palloHaX CO CKAJIbHBIM B OCTaJIbHBIX
TPYHTOM TIpH yAEIbHOM conpoTusiaeHnu Beiie 500 |  paifonax
OM-M U B paliloHaX BEYHOI MEpP3JI0ThI

CHMMETpUYHBIE OJHOYCTBEPOUHEIC 0,2 0,3
Y O/IHOKOAKCHAJIbHbIC
CHUMMeTpUYHEIE YeThIpex- u 0,1 0,2
CEeMUYETBEPOYHBIE
MHoromnapHbsIe KOaKCHAIbHEIC 0,1 0,2
Kabenu 30HOBOMH CBSI3H 0,3 0,5

3.3.4.2. 3amuTa HOBBIX JTHHUH, IPOKIIAIFIBAEMBIX BOJIH3H YK€ CYIIECTBYIONIIX

Ecin npoextupyemas kaOenbHas JMHUS ITPOKIAbIBACTCS BONM3M CyLIECTBYIOIIEH KaOenbHOM
MarucTpalid W M3BECTHO (DaKTHYECKOE YHUCIO MOBPEXICHUH IOCHeIHeH 3a BpeMs SKCILTyaTallu
cpoxoMm He MeHee 10 JieT, TO MPU MPOSKTUPOBAHWM 3aIIUTHI Kabess OT YIapOB MOJHHHM HOpMa Ha
JIONYCTHMYIO IUIOTHOCTh TOBPEXKIEHWH MOJDKHA YYUTHIBaTh OTIMYME (AKTHUYECKOW M pacyeTHOH
MOBPEXIAaEMOCTH CYIIECTBYIOIIEH KaOeIbHON JIMHUH.

B sToM cnywae momycTtumasi IUIOTHOCTb 7y TOBPEXIECHHH ITPOSKTHPYEMOW KaOeabHOW JIMHUM
HaxXOJUTCSI YMHO)KEHHEM JOIMYCTUMOHM IUIOTHOCTH W3 Taba. 3.9 Ha OTHOIIEHWE pacyeTHOW 1, H
(hakTHIeCKOH 1y MOBPEKIAEMOCTEH CYIIECTBYIOMIETO Kabens oT ynapoB MomHuu Ha 100 kM Tpacce B
TOX:

ny = ng (ny/ng).

3.3.4.3. 3amuTa CymecTBYIOMMX KaOeNbHBIX JINHIHA

Ha cymecTByromux KaOeIbHBIX JMHHSX 3alllUTHBIE MEPONPHATHS OCYLIECTBISIIOTCA Ha TeX
y4acTKax, IJie MPOM30ILIH HOBPEXKICHNA OT YAApOB MOJIHHHM, IPHUYEM JUIMHA 3aIIUIIAEMOr0 y4JacTKa
OIpCACIACTCA  YCIOBHUAMU  MECTHOCTHU (HpOTS{)KeHHOCTI)IO BO3BBIIICHHOCTH HWJIM  y4YaCTKa C
MOBBHIIIEHHBIM yJENbHBIM CONPOTHBICHUEM TpyHTa M T. I.), HO IpuHUMaeTcs He MeHee 100 M B
KaXIyl0 CTOPOHYy OT MecTa MOBpeXIeHHs. B 3Tux ciayyasx mOpeaycMaTpUBaeTcsl MpPOKIagKa
IPO303aIUTHBIX TPOCOB B 3eMiie. Ecnu noBpexnaaercs kabeibpHas JMHUS, YK€ UMEIOIIas 3alIuTy, TO
MIOCJIE YCTPaHEHHs] IOBPEXKICHUS TIPOU3BOIUTCS IIPOBEPKA COCTOSIHUS CPEJCTB I'PO303AIHUTHI U TOJIBKO
MIOCJIE 3TOTO NMPHUHUMAETCsl pereHne 00 000pyI0BaHUN JIOTIOJHUTEIBHOM 3aIIUTHI B BU/IE MPOKIAIKH
TPOCOB WJIM 3aMEHBI CYMIECTBYIOIIETO Kabens Ha Oojiee CTOWKHH K pa3psaaM MOIHUH. PaGoTsl 1o
3aIIUTE JOJDKHBI OCYIIECTBIIATHCS Cpasy IOCIe yCTPAaHEHHUsI TPO30BOTO ITOBPEKACHMS.

3.3.5. 3amuTa onTHYECKUX Ka0eJbHBIX JHHMII NepeJayl MarucTpajJbHOi W BHYTPU30HOBBIX
ceTeil CBA3N

3.3.5.1. HomycTuMOe 4YHUCIO ONACHBIX YJApOB MOJHUHM B ONTHYECKHE JIMHUM MAarucTpalbHON H
BHYTPHU30HOBBIX CETEU CBSI3U

Ha MIPOCKTUPYEMBIX OINTUYCCKUX Ka6eﬂbHI)IX JIMHUAX TIepeaadmn MaFHCTpa.H]:HOﬁ 1 BHYTPU30OHOBBIX
CeTel CBSA3M 3alllUTHBIE MEPOIPUATHS OT IOBPEKACHUHM yAapaMU MOJHHUM IIPENyCMaTpPUBAIOTCSA B
00s13aTeIbHOM MOPSIIKE HAa T€X y4acTKax, IJIe BEPOSTHOE YMCIIO OTACHBIX YIapOB MOJIHMM (BEpOsITHAs
IUIOTHOCTH IOBPEX/ICHNI) B KaOeH MPEeBBIIAeT JOIyCTUMOE YHCII0, yKa3aHHoe B Tadu. 3.10.
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Ta6muma 3.10

JonmycTMoe 4icio onacHbIX yaapoB MotHuU Ha 100 kM Tpaccsl
B IoJl ISl ONTHYECKUX KabeJieil CBsI3M

Haznauenne xabens B ropubix paiionax u paifoHax co CKaJIbHbIM I'PYHTOM IIpH yAEIbHOM | B ocTanmbHBIX
conpotusieHud cBbime 500 OM-M 1 B pailoHaX MHOTOJIETHEH MEP3IOThI pafioHax
Kabemn marucrpanbHOM 0,1 0,2
CETH CBSI3H
Kabemn BHyTpH3oHOBOI 0,3 0,5
CETH CBSI3H

3.3.5.2. PexoMeHyeMbIe KaTETOPHUH MOJIHUECTOMKOCTH ONTHYECKUX KaOCNbHBIX JTMHUN

IIpy TPOEKTHPOBAaHMM ONTHYECKUX KaOENpHBIX JIMHUHA IepeJaddl  IMpeayCMaTpUBAETCS
UCIIONB30BaHKe Kabelel, MMEIOINX KaTerOpHIO 0 MOJIHUECTOWKOCTH He HIDKE IIPUBEJCHHBIX B Ta0M.
3.11, B 3aBUCHMOCTH OT Ha3HA4eHHUs Kaleyeil W yCJIOBH MPOKIaAKU. B 3TOM cilydae mpu mpoKiaaKe
Kabeseld Ha OTKPBITOM MECTHOCTH 3alUTHBIE MEpPhl MOTYT MOTPEOOBATHCS KpalHe PEeaKo, TOJBKO B
palioHax C BBICOKUM YJEJIBHBIM COIIPOTUBIICHUEM IPYHTA U MOBBIILIEHHOW I'PO30BOM JESATEIILHOCTBIO.

Tabmuma 3.11

PeKOMEHI[yeMbIe KaTeropuu 1o MOJIHHECTONKOCTH ONTHYECKHX KAa0eJIbHbIX JUHHUI

Paiionsl J1st MarucTpanbHOU ceTH cBsizu | il BHYTPU30HOBBIX CETEN CBSA3H
C yIoempHBIM CONPOTHBICHHEM I-1I1 I-Iv
rpyHra go 1000 Om-M
C yIoempHBIM CONPOTHBICHHEM I 1I [-11I
rpyHra cBbiie 1000 OM-m
C MHOTOJICTHEMEP3IBIM I L 1I
TPYHTOM

3.3.5.3. 3amuTa CymecTBYIOMNX ONTHYECKUX KaOeTbHbIX JINHUHA

Ha cymecTtByrommx oONTHYECKHMX KaOEIbHBIX JIMHISIX IIepeladyd 3aIlUTHBIE MEPOIpPUATHL
OCYIIECTBIISIIOTCS] HA TEX Y4aCTKaX, IJI€ MPOU3OIIIN MOBPEKACHUS OT YAapOB MOJHHH, IPUYEM JIJIHHA
3alIMIIAEMOr0 Y4acTKa ONpPeIessieTCsl YCIOBUIMH MECTHOCTH (TIPOTSDKEHHOCTBIO BO3BBILIEHHOCTH WITH
y4acTKa ¢ MOBBILIEHHBIM YAEIbHBIM CONPOTUBIICHUEM TPYHTA U T. I1.), HO J0JDKHA ObITh He MeHee 100
M B K@KAYH CTOPOHY OT MecTa IOBpEXICHUs. B 3THX ciydasx HEoOXOIMMO IpenycMaTpuBarh
MPOKJIAJIKY 3alIUTHBIX TIPOBOJIOB.

PaGoTbel 10 000pYZOBaHMIO 3aAIUTHBIX MEP JOJDKHBI OCYLIECTBISITHCS Cpa3y IOCIE YCTPaHEHHS
TPO30BOTO MTOBPEKACHHS.

3.3.6. 3ammuTra OT YAapoOB MOJHHMHU JJIEeKTPUYECKHX U ONTHYeCKHX Kabejeil cBs3M,
NPOJIOKEHHBIX B HACEJIEHHOM NMyHKTe

[Tpu mpoxiagke kabeneil B HACEIIEHHOM ITYHKTE, KpoMe Cirydasi epecedeHns u commkeHus ¢ BJI
HanpsbkeHueM 110 kB u BbIme, 3amiuTa oT yIapoB MOJHUH HE MPETyCMaTPHUBACTCS.

3.3.7. 3amura kaOeseil, MPOJIOKEHHBIX BI0Jb OMYUIKHM Jeca, BOJU3M OTAEJbHO CTOSIIIUX
JepeBbeB, ONOP, MAYT

3amuTa Kabenel CBSI3U, MPOJOKEHHBIX BIOJb OMYIIKH JIeca, a TakkKe BOJIU3M OOBEKTOB BBICOTOM
Oonee 6 M (OTAEIBHO CTOSIIMX JIEPEBHEB, OMNOpP JIMHUH CBS3M, JIMHUHA DIEKTpPOIEpeladd, MauT
MOJIHUEOTBOJIOB U T. I.) IPEAyCMaTPUBAETCSI, ECIIM PACCTOSHUE MEXAY KabeseM 1 0ObeKTOM (MU ero
MOJI3EMHOM YaCTBI0) MEHEE PACCTOSHUH, MPUBEIACHHBIX B Tabn. 3.12 Ui pa3mUYHBIX 3HAYCHUN

YACTBHOTO COMPOTUBIICHUS 3EMITH.
Tab6muma 3.12

JonmycTumble paccTossHUS MexAy KadesleM U 3a3eMJISIIOLIIMM KOHTYPOM (01opoii)

YaensHOE COMPOTHBIICHHE TPYHTa, OM-M HanMeHnbliee 1omycTUMOE pacCTOSIHUE, M
Jo 100 5
Bomee 100 mo 1000 10
Bonee 1000 15

|WWW.Sk-Sky|ine.I’u |— npodeccuoHasbHasA MOJIHUE3ALUTA Crpanuna 17
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4. 3AIIIUTA OT BTOPHYHBIX BO3JIEMCTBHIA MOJTHUA
4.1. O01me Moo KeHus

B paznene 4 u3i0KeHBI OCHOBHBIE HPWHIMIIBI 3alIUTHl OT BTOPHYHBIX BO3JCHCTBHH MOJIHUH
JNEKTPUYECKUX H DJICKTPOHHBIX CHUCTEM ¢ ydeTtoM pexomeHmanuii MOK (crarmapt 61312). Otm
CHCTEMBbI HCTIONB3YIOTCSI BO MHOTHX OTPAcisX MPOW3BOACTBA, MPUMEHSIOMINX JOCTATOYHO CIIOXKHOE H
Joporocrosiee obopynoBanue. OHM 6oJiee UyBCTBUTEIBHBI K BO3JICHCTBHIO MOJTHHH, Y€M YCTpOICTBa
HpPEeABIIYIINX MOKOJICHUH, M03TOMY HE0O0XOIUMO MPUMEHATH CIELHUAIbHBIE MEPhl M0 UX 3aIUTE OT
OITaCHBIX BO3JCHCTBUI MOJIHUH.

4.2. 30HBI 3aI0UTHI OT BO3AeHCTBUA MOJTHUU

[TpocTpaHCcTBO, B KOTOPOM PACIIONIOKEHBI AIEKTPUUECKHE U SIEKTPOHHBIE CHCTEMBI, IOJKHO OBITH
pa3zfeneHo Ha 30HBI PA3IMYHOM CTENEHW 3aliUTHl. 30HBI XapaKTEPH3YIOTCS CYyIIECTBEHHBIM
M3MEHEHHEM 3JIEKTPOMAarHUTHBIX ITapaMeTpOB Ha rpaHuLax. B obiem ciydae, yeM BbIIIE HOMEp 30HBI,
TEeM MEHBIIE 3HAUCHUs TapaMETPOB 3JIEKTPOMATHUTHBIX MOJICH, TOKOB U HANPSDKEHHH B IPOCTPAHCTBE
30HBL

3oHa 0 - 30Ha, r1e KaXIblii 00BEKT NOABEP)KEH NPSMOMY yIapy MOJHHHM, U II03TOMY 4epe3 Hero
MOXKET IPOTEKaTh IOJHBIH TOK MOJHHMU. B 3ToH 007acTH 3JIEKTPOMarHUTHOE IIOJIE HMeEeT
MaKCUMaJIbHOE 3HAYCHHE.

3oHa Op - 30Ha, rae OOBEKTHl HE MOABEPIKEHBI NPSMOMY yIapy MOJHHUHM, HO JIEKTPOMAarHUTHOE
ToJIe He 0CNIabJICHO U TaK)Ke MMEeT MaKCUMaJIbHOE 3HaUCHHeE.

3ona 1 - 30Ha, rie 00BEKTHI HE MOBEPIKEHBI IPSMOMY yJapy MOJHUH, U TOK BO BCEX MPOBOASIINX
QJICMCHTAX BHYTPU 30HbBI MEHBIIC, YEM B 30HC OE) B ATOM 30HE QJICKTPOMArdHuTHOEC IOJIE MOXKET 6I)ITI)
0CJIa0JICHO SKPaHUPOBAHUEM.

[Tpourie 30HBI yCTaHABIMBAIOTCS, €CIM Tpedyercss JajlbHElIIee YyMEHBbIIEHWE TOKa W/WiH
ocyabyieHne IEeKTPOMarHUTHOTO TI0JIs; TpeOOBaHMS K IIapaMeTpaM 30H OIPEAEISIIOTCS B COOTBETCTBUH
¢ TpeOOBaHMUSAMH K 3aIIUTE PA3INIHBIX 30H 00BEKTA.

OOwye NpUHIMIBL pa3IeleHus 3alliIIaeMoro IpOCTPaHCTBA Ha 30HBI MOJIHME3ALIUTHI TOKa3aHbI
Ha puc. 4.1.

Ha rpaHumax 30H JOJDKHBI OCYIIECTBIISTBCS MEpPBHl IO SKPAaHHUPOBAHUIO M COEAMHEHHIO BCEX
HEePeCceKAIOIINX IPAHUILY METAJUNIMYECKHX JIEMEHTOB M KOMMYHHUKALMH.

JIBe npOCTPaHCTBEHHO pas/eeHHbIE 30HbI / C TOMOILBI0 SKPAHUPOBAHHOTO COEAWHEHUS MOTYT
00pazoBath 0011yI0 30HY (puc. 4.2).

BAHHBIX
BBOJ

30HAO,

3a3eMIIcHHE

3A3EMIJIATEJIb
3azemicHue
Puc. 4.1. 30HEbI 3a1IUTEI OT BO3AECHCTBUS MOJTHIH:

1 - 30HA 0 (BremrHee okpysxeHue); 2 - 30OHA | (BHyTpeHH:S 3JeKTpOMarHuTHast 00CTaHOBKA);
3-30HA 2; 4 - 30HA 2 (o6cranoBka BHyTpH Hikada); 5 - SOHA 3
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30HAO0 »SKPAH1 30HAO
30HA 1 "N 30HA 1

30HA
30HA 0 30HA 1

= 3A3SEMJIEHHME

Puc. 4.2. O6beuHEHNE IBYX 30H
4.3. JxpaHupoBaHue

BKpaHI/lpOBaHHe ABJISICTCSI OCHOBHBIM CHOCO6OM YMEHBIICHHUSA 3JICKTPOMAariuTHLIX IMOMEX.

Mertammnueckass KOHCTPYKIUS CTPOHTEIBHOTO COOPY)KCHHS HCIOJIb3yeTCs WM MOXKET OBITh
UCIIONB30BaHa B KadyecTBe dKpaHa. [1oqo00Has sKpaHHAsS CTPYKTypa 00pa3yercs, HallpuMep, CTaTbHON
apMaTypod KpBIIIK, CTCH, IOJOB 3JaHWSA, a TaKKE METALTMYCCKUMH NCTaIsIMH KPBINH, (acajos,
CTaFHBIMU KapKacaMu, PeHIeTKaMU. JTa JKPAaHUPYIOIIAs CTPYKTypa o0pa3yeT 3JIeKTPOMAarHUTHBIN
9KpaH C OTBEPCTUSAMH (32 CUET OKOH, JABEpei, BEHTWIIAMOHHBIX OTBEPCTHIA, [Iara CETKU B apMaType,
mene B MeTautmdeckoM (Qacame, OTBEPCTHH A JIMHUM DSIEKTpOCHAOXeHWs ©u T. 1.). s
YMEHBILICHUSI BIUSIHUASL DJCKTPOMATHUTHBIX IIOJIEl BCE METAJUTMYECKHE ODJIEMEHThl 00beKTa
JJIEKTPUUECKH OOBEAMHSIIOTCS M COSAMHIIOTCS ¢ CUCTEMOW MOJTHUE3aUTHI (puc. 4.3).

Ecnu kabesu npoxoAsT Mexy COCeIHHUMHU O0BEKTaMH, 3a3€MIIUTENH TTOCISTHUX COCAMHSIOTCS IS
YBEJINUYCHUA YHCIa MapalyICJIbHBIX IMPOBOJHUKOB U YMCHBIICHUAA, 6narouap;1 9TOMY, TOKOB B Ka6enﬂx.
TakoMy TpeOOBaHHIO XOPOIIO YIOBJICTBOPSET CHCTEMa 3a3¢MJICHUS B BUJE CETKHU. /i yMEHBIICHUS
HHAYHOHUPOBAHHBIX IMMOMEX MOKHO HMCIIOJIB30BATh:

BHEIIIHEE 3KPaHUPOBAHUE;

PaIMOHATIFHYIO IPOKIIAKY KaOCIbHBIX JIMHUH;

9KPaHUPOBAHUE JIMHUH MUTAHUS U CBSI3U.

Bce 3T MeponpusiThsi MOTYT OBITh BBIMOIHEHBI OJHOBPEMEHHO.

Ecnu BHYTpH 3allMIAEMOr0 MPOCTPAHCTBA HMEIOTCS DKPAHMPOBAHHBIE Ka0elH, UX 3KPaHbI
COC/IMHSIFOTCS C CHCTEMOM MOJIHHUE3AIIUThl Ha 000MX KOHIIAX U HAa TPaHMIaX 30H.

Kabenu, unynie ot oHOro 00beKTa K APYromy, 110 BCel JUIMHE YKIJIAABIBAIOTCS B METAIINYECKHUE
TpyOBI, ceTdaTsle KopoOa WM >Kene300eTOHHBIE Kopoba C cerdyaroi apMaTypoil. Metamnmndeckue
3JIeMEHTHl TpyO, KOpPOOOB M SKpaHBl Kalenell COEOUHSIOTCA C YKa3aHHBIMHA OOLIMMH IIHHAMHU
00BEKTOB. MOXKHO HE HCIIOJB30BaTh METAUIMYCCKHE KOPOOBI MJIM JIOTKH, €CJIM JKpaHbl KaOenen
CHOCO6HbI BBIACPIKATH npeunonaraeMmﬁ TOK MOJIHHUH.
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Puc. 4.3. O0beiMHEHNE METAIIIMYECKUX DIIEMEHTOB 00BEKTA [UIsl YMEHBIICHHS BIUSHUS
AJIEKTPOMArHUTHBIX MOJICH:
1 - cBapka Ha repeceyeHusX MPOBOJIOB; 2 - MACCHBHAs HENpepbIBHAs ABEPHAs pama; 3 - cBapKa Ha
Ka)KJIOM CTEep)KHE

4.4. CoequHeHus

COC,Z[I/IHeHI/IH MCTAJUIMYCCKHUX 3JICMCHTOB H606X0,HI/IMLI JUIL YMEHBIICHUA PAa3sHOCTHU NMOTECHIHAJIOB
MEXAY HHUMH BHYTPH 3allUIIacMOro 00BeKTA. CO@I[I/IHCHI/IH HaxoOAMNXCS BHYTPH 3aliumiacMoro
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IMPOCTPAaHCTBA U MEPCCCKAIOIIUX T'paHUIIbI 30H MOJIHUC3AIINUThI METAJUIMUCCKUX JJIEMEHTOB U CUCTEM
BBITNIOJIHAIOTCA Ha TpaHUIlax 30H. OCyHJ,eCTBJ'lﬂTI) COCIMHCHUA CJICAYCT C NOMOUIBIO CIEHUAJIBHBIX
MPOBOJHUKOB WJIM 32)KUMOB M, KOTJa 3TO HEOOXOAMMO, C IIOMOILNBIO YCTPOMCTB 3alUTHl OT
nepeHanpsHKEHUH.

4.4.1. CoeqMHeHHsT HA TPAHULIAX 30H

Bce Bxopsmme cHapyH B OOBEKT MPOBOAHUKH COSANHSIIOTCS C CHCTEMON MOJIHHE3AIINTHI.

Ecnu BHEIIHWE TPOBOIHUKH, CHIOBBIC KaOelu WM KaOelH CBSI3M BXOIAT B OOBEKT B Pa3IMUHBIX
TOYKax, U TI03TOMY MMEETCS HECKOJBKO OOLIMX IIWH, NMOCIEIHNE MTPUCOEANHSIIOTCS 10 KpaTyanimemy
MYTH K 3aMKHYTOMY KOHTYPY 3a3€MJICHUSI WJIM apMaType KOHCTPYKIMH U METAIIMYECKOH BHEIIHEH
o0nuoBKe (py ee HaMTUYWH). ECIu 3aMKHYTOTO KOHTYpa 3a3eMJICHHUS HET, yKa3aHHbIE OOIIHe IIHHBI
MPUCOEIUHSAIOTCS. K OTAENBHBIM 3a36MIIIIOLIMM 3JICKTPOAAM U COCIUHSAIOTCSI BHEIIHHM KOJIBIIEBBIM
MMPOBOAHUKOM HJIK Pa30pBaAHHBIM KOJILIIOM. Ecau BHemHue MMPOBOAHUKHU BXOJAT B 06’])6KT Hag SCMHeﬁ,
o0I1Me MIMHBI TPUCOEANHSIOTCS K TOPU30HTAJIBHOMY KOJIBLIEBOMY MPOBOJHUKY BHYTPH WIIM CHApYXH
CTEH. DTOT NPOBOJHUK, B CBOIO OUYEPE/Ib, COEIUHSAETCS C HIPKHUMH ITPOBOJHUKAMH M apMaTypOH.

[TpoBosHUKM W KabenH, BXOIIIME B OOBEKT HAa YPOBHE 3EMIIM, PEKOMEHIYETCS COSAMHSTH C
CHCTEMOM MOJIHME3alIUTHl Ha 3TOM e ypoBHe. OOmias IIMHA B TOYKE BXoJa Kabeined B 3maHue
pacronaraeTcs Kak MOKHO OMIDKe K 3a3eMIIMTENI0 W apMarype KOHCTPYKIHH, C KOTOPBIMH OHa
COE/IMHEHA.

Konb11eBoi MPOBOAHMK COEAMHSETCS C apMaTypol WIIM APYTHMH 3KPaHUPYIOIMMHU 3JIEMEHTAMH,
TaKUMH KaK MeTaJuIMuecKas OOJMIIOBKA, uepe3 Kaxzaple 5 M. MHHUMalIbHOE IOIEPEeYHOE CEUCHUE
MEJTHBIX HJIH CTATBHBIX OLIMHKOBAHHBIX IEKTPOIOB - 50 MM,

OOwmue MUHKI U1 00BEKTOB, NMEIOIINX HH(POPMALOHHBIE CUCTEMBI, TIe BIUSHUE TOKOB MOJHUH
npeanojiara€rcsa CBECTU K MUHUMYMY, CICAYCT U3roTaBJINBATh U3 METAJUNIMUCCKUX TIJIACTHUH C 6OJ'II)H_II/IM
YHCIIOM IPUCOSAUHEHHUH K apMaType WK APYTHM SKPaHUPYIOIIUM dJIEMEHTaM.

JIng KOHTaKTHBIX COEIMHEHHMH M yCTPONCTB 3aIUTHl OT MEPEHANPSDKEHHM, PacloyoKEHHBIX Ha
rpannnax 30H 0 ¥ 1, IPUHUMAIOTCSI TapaMeTpbl TOKOB, yKa3aHHble B TaOn. 2.3. Ilpu Hammumm
HECKOJIKMX TIPOBOTHUKOB HEOOXOIMMO YUHUTBIBATh PACIIpe/IeNICHNE TOKOB 110 IPOBOJIHUKAM.

Jliist IpoBOTHUKOB U Kaleliei, BXOASINX B 0OBEKT Ha YPOBHE 3€MJIM, OLICHUBAETCS ITPOBOJMMAs
MMM 4acTh TOKa MOJIHHH.

CeueHHsI COCOMHUTENBHBIX MPOBOTHUKOB OIPENeNAIoTcs corimacHo Tadnm. 4.1 m 4.2. Tabn. 4.1
UCTIONB3YEeTCs, €CIIN Yepe3 NMPOBOAALINN JIEMEHT MpoTekaeT O6osee 25 % Toka MoaHMH, a Tabmd. 4.2 -
eciu MeHee 25 %.

Tabuuma 4.1

CeueHusi IPOBOJHUKOB, YepPe3 KOTOPHIE MPOTEKAET 60JIbIIASI YACTh TOKA MOJHUH

YpoBeHb 3allUThI Martepuan CeucHue, MM2, HE MEHEe
-1V Menn 16
-1V AnroMuHHR 25
-1V Keneso 50

Tabmnuma 4.2

Ceuenust MPOBOJIHUKOB, Y€pP€3 KOTOPLIEC NPOTEKAECT HESHAYUTEJIbHAA YaCTh TOKA MOJTHUU

YpOBEHb 3aILUTHI Marepuan CeueHue, MM~, He MEHee
I-1v Mens 6
-1V AnroMuHAR 10
-1V XKeneszo 16

YCTpoHCTBO 3alIUThl OT NEPEHANPSHKCHUH BHIOMPACTCS BBIACPKUBAIOLIMM YacTh TOKA MOJIHMH,
OTPaHWYMBAIOIINM TEPEHANPSIKEHUsI U OOPBIBAIOIIUM COINPOBOXKIAIOIINE TOKH IOCJIE TJIaBHBIX

HUMITYJIbCOB.

MakcumanbHoe nepeHanpsbkeHue Uy, Ha BXO0Jle B OOBEKT KOOPAMHHUPYETCS C BBLIEPKHBAEMbBIM

Halpsi>KEHUEM CUCTCMBI.

Yrober 3HaueHHE U, CBOAMWIOCH K MHHHMYMY, JIMHHU [PHCOCIUHSIOTCS K OOIIeH ImHe

MMPOBOAHUKAMU MHMHUMAJIBHOM JJINHBI.

Bcee MMPpOBOAAIINE JJIEMCHTBI, TAKHUEC KakK KaOeIIbHbIE JIMHWH, TCPCCCKAIOINUE TI'paHUIbl 30H
MOJIHHUE3AaIlUThI, COCAUHAIOTCA HAa 3THUX I'paHUILIAX. COC,HI/IHGHI/IC OCYIICCTBJIACTCA Ha O6HICI>1 HIMHE, K
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KOTOPOH TakKe MPHUCOSIUHSIIOTCS IKPAHUPYIOIIUE W APYTUe METATUYECKHE DJIEMEHTHI (Hampumep,
KOpITyca 000pYI0BaHUS).

JIs KOHTAaKTHBIX 3a)XKMMOB W YCTPOMCTB TOJABJICHUS TEPCHANPSIKCHUN TapamMeTpbl TOKa
OIICHUBAIOTCSI B KXKIIOM OTACTHHOM ciy4yae. MakcHMallbHOE TepeHAINPsDKECHUE Ha KaXIO0H TpaHUIe
KOOPJIUHUPYETCSI C  BBIACPKUBAEMBIM  HANPSOIKEHUEM  CUCTEMbl.  YCTpOHCTBAa  3allUThl  OT
MEPEHANPSHKCHU Ha TpaHWIAX pa3WYHBIX 30H TakkKe KOOPIAMHHUPYIOTCS IO HSHEPreTUYeCKUM
XapaKTEePUCTHKAM.

4.4.2. CoequHeHHs1 BHYTPH 3aIMILIAEMOro o0bemMa

Bce BHyTpeHHHE TpPOBOISIINE SJIEMEHTH 3HAYUTENBHBIX pPa3MEpOB, TaKHe KaK HaIPaBIIAIOLINC
TUQTOB, KpaHBl, METAJUINYECKHUE IOJIBI, paMbl METAUIMYECKUX IBeped, TpyOnl, KabelabHbIE JOTKU
MPUCOEIUHSIOTCS K OibKaiiiiel o0leil miHe Wik ApyromMy o0IIeMy COSAUHUTEILHOMY JJIEMEHTY MO
KpaTqaﬂmeMy IMyTH. )Ke.l'laTeJ'le])l 1 AOTIOJITHUTCIIbHBIC COCIUHCHUSA TTPOBOAAIINX 3JIEMEHTOB.

[TonepeuHble ceYeHUs] COEAMHUTENBLHBIX TPOBOAHUKOB yKa3aHbl B Tabun. 4.2. [Ipennonaraercs, 4ro
B COCJMHUTEIILHBIX MMPOBOTHUKAX MPOXOIUT TOJIBKO HE3HAYUTEIIFHAS YaCTh TOKA MOJHHU.

Bce oTkphITEIC TPOBOAAIINE YacTH HHOOPMAIIMOHHBIX CHUCTEM COCAMHSIOTCS B CIMHYIO ceTh. B
0COOBIX CITydasiX Takas CeTh MOXKET HE UMETh COSIAMHEHHUS C 3a3EMIIUTEIICM.

Ectp mBa cmocoba mpucOoenMHEHHS K 3a3€MIIMTENI0 METAUTMYECKUX YacTed WHPOPMAaIlMOHHBIX
CHCTEM, TaKUX KaK KOPITyca, 00O0JIOYKH WIIM KapKachl: COSAWHEHHS BBITOMHIIOTCS B BUIEC PaIUabHON
CHUCTEMBI WX B BUJIC CETKH.

[Ipu wucmonp30BaHMM paguabHOW CHCTEMBI BCE €€ METAUTMYECKHEe YacTH H3OJIUPYIOTCS OT
3a3eMJIUTENS] Ha BCEM MPOTSHKEHWH KPOME EIMHCTBEHHOM TOYKH coenHEeHHA ¢ HUM. OOBIYHO Takas
CHCTEMa HCIIOJIB3YETCs [l OTHOCUTENBHO HEOOIBIINX 00BEKTOB, TJIe BCE AIIEMEHTHI U KaOelu BXOISIT
B 00BEKT B OJIHOM TOYKE.

PanguanbHas cucTema 3a3eMIICHHS TIPUCOSAMHACTCS K OOIICH CUCTeMe 3a3eMJICHHS TOJIBKO B OIHOM
Touke (puc. 4.4). B aTOM cityyae Bce JIMHUM M KaOesld MeXIy ycTpoiicTBaMu 000pYyJOBaHHUS JIOIKHBI
MPOKJIAIBIBATECS TApaAUICTbHO O0Pa3yIOMIMM 3BE31y IPOBOJHUKAM 3a3€MJICHUS U YMEHBIICHUS
MEeTJIM UHAYKTUBHOCTU. braroaaps 3a3eMiIeHUIO B OAHON TOYKE TOKM HU3KOW 4acTOThI, HOSIBIISIOILINECS
OpH yoape MOJHHH, HE TIONaNalT B HHPOpPMAMOHHYIO cucTeMy. Kpome TOro, WCTOYHUKHU
HU3KOYACTOTHBIX IIOMEX BHYTPH WH(M)OPMAIIMOHHON CHCTEMBI HE CO3IAl0T TOKOB B CHCTEME
3a3emiieHHA. BBOJ B 3aIIUTHYIO 30HY MPOBOJOB IMPOU3BOANUTCS UCKIIOYUTETIHHO B IEHTPATBHON TOUKE
CHUCTEMBI ypaBHUBAHUS MOTCHIMAIOB. YKa3aHHAs 00IIasi TOYKa SBIACTCSA TAKKe HAMIYUIIUM MECTOM
IIPUCOEIUHEHNS] YCTPOMCTB 3aIMUThI OT IEPEHANPSKEHUH.

[Ipy WCHONB30BaHUM CETKH €€ METAUTMYeCKHe YacTH HEe H30JHMPYIOTCS OT OO0med CHCTeMbI
3azemsicHus (puc. 4.5). CeTka coemunsieTcsi ¢ oOIield cucteMol BO MHOTUX Toukax. OOBIYHO ceTka
HCHOJIB3YETCA UIA MPOTAXKCHHBIX OTKPBITBIX CHUCTEM, I'IC 060py)1013aH1/1e CBs3aHO GOHbLLII/IM YUCJIOM
Ppa3JInMYHbIX JIMHUN U 1<a6enel71 U ra€ OHU BXOIAT B 06"beKT B PA3JIMYHBIX TOYKaXx. B stom CJIydyac BCs
cucreMa oO0JajaeT HU3KAM CONPOTHBICHHEM Ha BCeX dYacTroraX. Kpome TOro, OOJBIIOE YHCIO
KOPOTKO3aMKHYTBIX KOHTYPOB CETKH 0CIa0IsieT MarHUTHOE TI0JIe BOIHM3M MH(POPMAITMOHHONW CUCTEMBL.
[IpubopsI B 3aIUTHOM 30HE COSTUHSIOTCS IPYT C APYTOM MO KpaTJaHIIUM PaCCTOSIHUAM HECKOTbKUMH
MIPOBOTHUKAMH, a TAKXKE C METALITMYSCKIMH YaCTSAMH 3alIUIICHHON 30HBI M 3KpaHOM 30HHIL. [Ipn sTOM
MaKCHUMAaIIbHO UCIIONB3YIOTCS IMEIOIIECS B yCTPOHCTBE METAIUIMYECKIE YaCTH, TAKHE KaK apMarypa B
MOy, CTEHaX W Ha KpbIle, METADIMYSCKHE PEIIETKH, METAUIMIeckoe 00opyIoBaHHe
HEDJICKTPUIECKOTO Ha3HAUCHHS, TaKOe, Kak TPyObl, BEHTWISIIIMOHHbIE U KabeIpHbIe KOopooba.

Puc. 4.4. Cxema coeTMHEHHS IPOBOJIOB AJIEKTPONUTAHMS U CBSI3U IIPU 3BE3/1000pa3HOM cHCTEME
yYpaBHUBaHMS MOTEHIUAJIOB:
1 - DKpaH 3alUTHOM 30HBI; 2 - JIEKTpUYecKas U30JA1Hs; 3 - IPOBOJ CUCTEMBl ypPaBHUBAHUS
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MNOTCHIUAJIOB, 4- HEHTpaJIbHasA TOYKa CUCTEMbI YpaBHHUBAHUA IMOTCHIIUAJIOB,
5 - IPOBOAA CBA3H, dJIEKTPOIIUTAHUS

Puc. 4.5. Ceruaroe BbINONHEHNE CUCTEMB] yPaBHUBAHUS OTEHLIUANIOB!
1 - 3KpaH 3alUTHON 30HbL; 2 - IPOBOAHUK YpaBHUBAHUS OTEHHUAIOB

Puc. 4.6. KoMiuiekcHO€ BBINOTHEHUE CUCTEMBI YPaBHUBAHUS TOTEHIIUAJIOB!
1 - DKpaH 3alUTHON 30HBI; 2 - DJIEKTpUUECKas H30JALKs; 3 - IIEHTPaIbHASI TOUKA CUCTEMBI
YpaBHHMBaHUS IOTECHIHAIOB

O06e xoH(UTYpaluK, paaraibHas U CETKa, MOTYT OBITh OOBEIMHEHEI B KOMIUICKCHYIO CHCTEMY Kak
Mmoka3aHo Ha puc. 4.6. OOBIYHO, XOTS 3TO U HE 005A3aTENBHO, COSAMHEHHE JOKATHHON CETH 3a3eMIICHUS
¢ 001Iell CHCTEMOM OCYILECTBIISICTCS Ha IPAHUIIC 30HBI MOJIHHUE3AIIHTHI.

4.5. 3azemienne

OcHOBHas 33j1a4a 3a3eMJISIOIET0 YCTPOMCTBA MOJHHME3AIIUTHl - OTBECTH KaK MOXKHO OOJIBIIYIO
yacTh Toka MosHuH (50 % u Oosnee) B 3emiro. OcTaabHAasE YaCTh TOKA PACTEKAETCS MO MOIXOASIINM K
3JIaHMI0 KOMMYHHUKauusiM (oOojoukaMm kabened, TpyOam BopocHaOxeHuss u T. 1.) Ilpum stom He
BO3HMKAIOT OIIaCHBIC HANpsDKEHUS Ha CaMOM 3a3eMiIMTesie. DJTa 3ajlada BBIIOJIHICTCS CeTYaTou
CHCTEMOH IOJ 3[JaHMeM M BOKpPYr Hero. 3a3eMJIIOIIMe IPOBOJHHMKH OOpa3yroT ceTdaThlii KOHTYD,
oObeMHSIOMMI apMaTypy ©OeToHa BHHM3Y (QYHIAMEHTa. OTO OOBIYHBIA METOA  CO3/aHMA
3JIEKTPOMArHUTHOTO SKpaHa BHU3Y 31aHMA. KobIieBOH MPOBOAHUK BOKPYT 3AaHUS W/WIN B OETOHE Ha
nepudepun (yHAAMEHTa COEIUHSETCS C CHCTEMOM 3a3eMJICHHS 3a3eMIIIOIIMMH TPOBOJHUKAMHU
OOBIYHO Yepe3 Kaxkable 5 M. BHemHui 3a3eMinTens MPOBOAHMUK MOXKET OBITh COSTMHEH C yKa3aHHBIMH
KOJIBIIEBBIMHU NTPOBOJHUKAMH.

Apmartypa 6eToHa BHH3Y (pyHIaMEHTa COSTUHSIECTCSA C CHCTEMOI 3a3eMieHHs. ApMmaTypa IOJDKHA
00pa30BbIBATE CETKY, COEMHEHHYIO C CUCTEMOI 3a36MJICHHSI OOBIYHO Yepe3 KaKAbIe 5 M.

MOXXHO HCIOJB30BaTh CETKY M3 OLMHKOBAHHOW CTalld C LIMPHHOW SYEWKH OOBIMHO 5 M,
NPUBApEHHYIO WM MEXaHWYECKH NMPUKPEIUICHHYIO K MPYThM apMaTypbl OOBIYHO Yepe3 KaxIblid 1 M.
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KOHLI])I MMPOBOAHUKOB CCTKM MOI'YT CIIYKHUTH 3a3€MJIAIOIIMMU MPOBOAHUKAMU JId COCAMHHUTEIIbHBIX
nosioc. Ha puc. 4.7 u 4.8 moka3zaHbl IPUMEPHI CETYATOTO 3a3eMIISIOIIET0 YCTPOMCTBA.

CBsi3p 3a3¢MIIMTENII U CHCTEMBI COCAMHEHWHA Cco3/aeT cucTemy 3a3emiieHus. OCHOBHas 3ajada
CHUCTEMBI 3a3€MIICHHSI - YMCHBIIATh PA3HOCTh IMOTCHIMAJIOB MEXIy JIOOBIMH TOYKAMH 3IaHUS U
o0opynoBaHus. DTa 3ajJaya pemacTcs CO3JaHueM OOJBIIOr0 KONMYECTBA MApaJUICIbHBIX IyTeH s
TOKOB MOJIHUU U HaBEICHHBIX TOKOB, O0Opa3yIoUIUX CETh C HU3KHM COMPOTHBICHHUEM B IIUPOKOM
CIEKTPe 4acTOT. MHOMECTBEHHBIC M MApaJUICIbHBIC yTH UMEIOT Pa3JInuHbIe PE30HAHCHBIC YaCTOTHI.
MHOXECTBO KOHTYPOB C YacCTOTHO-3aBHCHUMBIMU COTIPOTHBIICHUSIMUA CO3/AI0T €HHYIO CETh C HU3KUM
COIPOTHBIICHHEM [Isl [IOMEX PACCMATPUBAEMOIO CIIEKTpa.

2
YA Z ] |
/ — vavara 4 3 [~
£ I e - 1P
}
Puc. 4.7. Cetuatoe 3a3zemiisitoniee Puc. 4.8. CeTtuaroe 3a3eMIIsitoIIee yCTPOMUCTBO
YCTPOUCTBO 3IaHUS: MIPOU3BOJICTBEHHBIX COOPYKCHHU:

1 - ceTh coenmuHeHUH; 2 - 3a3eMimTeNnb [ - 3MaHus; 2 - OamHs; 3 - 000pynoBaHue; 4 - KaOEIbHBIN JIOTOK
4.6. YcTpoiicTBa 3aIIMTHI OT NepeHanpsizKeHuil

VYerpoiictBa 3ammthl oT niepeHanpspkernit (Y3I1) ycraHaBIHBAIOTCS B MECTE TIePECeUCHUS IMHUEH
3JIEKTPOCHA0XKEHHS, YIPABJICHHS, CBS3H, TEIEKOMMYHHUKAIUU TPAaHWLBl ABYX 30H JKPaHUPOBAHUS.
V3II KoOpAMHMPYIOT AN AOCTHMXKEHHS MPHEMIIEMOTO pPACHpeAeNeHHs Harpy3KH MEXIy HHMH B
COOTBETCTBHH C UX CTOMKOCTBIO K Pa3pyIICHHIO, @ TAKKE JUIl YMEHBILICHNS BEPOATHOCTU Pa3pyIICHHS
3aIUINAEMOTr0 000PYAOBaHHSI [0 BO3ICHCTBHEM TOKa MOJHUH (pHcC. 4.9).

30HA 0
A 30HAO, __
30Ha 1 30Ha 2
i
>y V3 /
f //(30ual 30Ha2 30Ha 3
L <~ < /
3'd fl varn /
VI’ /(30o8a 1] 30mHa2 30Ha 3
4
I
4

Puc. 4.9. [Ipumep ycranosku Y311 B 3ganuu

Pexomennyercss BXonsIuMe B 37aHUE JMHUM IHTaHWAS M CBSI3M COEIWHATH OJHOM IIMHOH H
pacmonarate ux Y3II kak MOXHO OJFDKe OFHO K APyromMy. JTO O0COOEHHO BaXKHO B 3IHaHUAX U3
HEOKPaHUPYIOIIETO MaTepraia (IepeBa, Kupnuia u T. 11.). Y31 BEIOuparoTcs u yCTaHaBIMBAIOTCS Tak,
YTOOBI TOK MOJIHMHY OBIJI B OCHOBHOM OTBEJICH B CHCTEMY 3a3eMJIeHUs Ha rpaHuiie 30H 0 1 1.

Tak Kak 3Heprus TOKa MOJHUU B OCHOBHOM PacCEMBAETCs HA YKa3aHHOW I'PAHUIE, MOCIEAYIOIINE
V3I1 3amumarT JIUIIb OT OCTABIISHCS YHEPTHH M BO3ACHCTBHS 3JIEKTPOMATHUTHOTO IMOJISI B 30HE 1.
JUis Hamnmydmeidl 3amyThl OT TepeHanpspDKeHuil mpu  ycraHoBke Y3II HCMONB3yrOT KOpPOTKHE
COCAMHUTE/IbHBIC TPOBOJHNKH, BHIBOABI U KaGeJ’ll/I.

I/ICXOHH us3 T’p660BaHHﬁ KOOpAUHAIMKU H30JIIIUHU B CHUJIOBBIX YCTAaHOBKax H yCTOﬁ‘lHBOCTH K
MOBPEXICHUSM 3alHI[aeMOro 000py10BaHus, HEOOX0AUMO BeIOMPATh YpoBeHb Y 3II 1o HanpspkeHHIo
HIDKE MaKCHMaJIbHOTO 3HAa4yeHUs, YTOOBI BO3JCHCTBHE Ha 3alIMIIaeMoe 00OpylOBaHHE Bcerjaa ObuLIo
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HUXKE JOMyCTUMOTO HampsbkeHus. Eciau ypoBeHb YCTOMYHMBOCTH K TOBPEXKICHHUSM HEU3BECTEH,
cJelyeT WCIOJb30BaTh OPUEHTHPOBOUYHBIA WM TOJYyUYEHHBIH B pe3yJbTaTe HCIBITAHUN YPOBEHbB.
Kommuectso Y3II B 3amumniaeMoil CHCTEME 3aBHCUT OT YCTOHYHMBOCTH 3alIUIAEMOT0 000PYIOBaHUS K
HMOBPEXJICHUAM U XapaKTepUcTUK camux Y3I1.

4.7. 3amuTa 000pyA0BAHMS B CYLIECTBYIOIIUX 3AHUIX

Bce Bospacraroriee  HCIOJIb30BAHUE  CIIOXKHOTO  DIICKTPOHHOTO  OOOPYZOBaHUSI B yXKe
CYIIECTBYIOIUX 3[aHUsIX TpeOyeT OoJiee Ha/Ie)KHON 3aIUThI OT MOJTHHU U IPYTUX AJIEKTPOMArHUTHBIX
nomex. [IpMHMMaeTcs BO BHHMaHHE, 4YTO B CYIIECTBYIOIIMX 3JaHHUAX HEOOXOJUMbIE MEpBI MO
MOJIHHE3AIIUTE BBIOMPAIOT C YYETOM OCOOCHHOCTEW 3[aHMs, TAKUX KaK KOHCTPYKTHBHBIE JJIEMEHTBI,
CYIIECTBYIOIIEE CUIOBOE U HH(DOPMAIIMOHHOE 000pYI0BaHHE.

HeO6XO[lI/IMOCT]) B 3alllUTHBIX MEpax U UX BI)I60p OIpPEACIAI0T Ha OCHOBAHWU HMCXOJHBIX NAHHBIX,
KOTOpbIe COOMPAIOT Ha CTAAWHM MPEINPOSKTHBIX M3bICKaHWH. [IpUMepHBIil mepedeHb TaKHX AaHHBIX
npuBelieH B Tabi. 4.3-4.6.

Tabmuma 4.3

HcxoaHble JaHHBIE 0 3JAHUU U OKPY/KEHUH

Ne /it XapaKkTepuCcTHKA
1 Marepuas 31aHus - KAMEHHasl KJIa[Ka, KUPIHY, JePeBO, XkKene300€TOH, CTAIbHON KapKac
2 EnnnHoe 31aHMe MITH HECKOJIBKO OT/IENBHBIX OJ0KOB ¢ OONBIINM KOJIHYECTBOM COCTMHEHUI
3 Hwuskoe u m1ockoe win BEICOKOE 3[1aHue (pa3Mephl 3JaHMs)
4 CoennHeHa 1M apMaTypa [0 BCEMY 3JaHHUI0?
5 CoearHeHa JIM SJEKTPUIECKH MeTaTHIecKas 00IHnIoBKa?
6 Pa3mepbl okoH
7 MMeeTcs a1 BHEIIHSAS CHCTEMA MOJTHUE3AIIUTHI?
8 Tun 1 kauecTBO BHEIIHENH CUCTEMBI MOJIHUE3AIIUTHI
9 Tun nouBs! (KaMeHb, 3eMJIs)
10 3a3eMIICHHBIE 2JIEMEHTHI COCETHUX 3/IaHUH (BBICOTA, PACCTOSTHUE JI0 HUX)
Tabnuma 4.4
Hcxoanble AaHHBIE 0 000PYI0BAHUIO
Ne /it XapakTepucTuka
1 |Bxoasumie nuHuM (03€MHbBIE MM BO3IYIIHbIE)
2 |AHTeHHBI WM JpyTHE BHEUIHHE YCTPOiicTBa
3 Tun cucreMbl MUTAHUS (BI)ICOKOBOJ'I])THaﬂ WJIM HU3KOBOJIbTHAsA, IIOA3CMHAsA UJIN Haﬂ3eMHaﬂ)
4 |IIpoknanka kabOesel (YUCIO U PACIOJOKCHHUE BEPTUKAJIBHBIX YYACTKOB, CIIOCOO MPOKIIAIKU
Kabesei)
5 |HMcnonp30oBaHHE METALITMYECKUX KAOCIHHBIX JIOTKOB
6 |MMeeTcs nu BHYTPH 3MIaHHS JJIEKTPOHHOE 000pyAOBaHHE?
7 |EcTh 1M IPOBOJIHUKY, OTXOJISIINE K IPYTHM 3TaHUIM?

Tabmnuma 4.5

XapakTepucTHKH 000py10BaAHUS

Ne /it XapaKkTepucTHKa

1 |Tun xoMMyHHKanui Mexnay WH(GOpManMOHHBIM 000pYyZOBaHHWEM (IKpaHHPOBAHHBIC HIIH
HE3KPAHUPOBAHHBIE MHOTOXKHIJIbHbIE KaOenu, KoakcualbHble KaOenu; aHaloroBbIE WIN
1 (poBble, CHMMETPHUYHbIE HIM HECUMMETPHYHBIE; ONTOBOJIOKOHHbIE JINHUH)

2 |YpOoBHH yCTOWYMBOCTH 00OPYAOBAHUS K MOBPEKICHUIM
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Tabnuua 4.6

I[pyme JaHHbIC, Kacalouuecs BLIﬁOpa KOHICNIMHA 3alIIUThI

Ne n/n XapakTepucTuka
1 CoenuHEeHb! 11 METAIMYECKIE OKOHHBIE PaMbl?
2 Marepuast Kpeliiy (MeTasu1, 6eToH)
3 Kondurypanus cert (TN, TT wmu IT)
4 PacnosioyxeHue 3JIeKTPOHHOT0 000pYAOBaHUS B 3JaHUH
5 PacnosioykeHne coeAMHEeHNH IEKTPOHHOTO 000pYA0BaHuUs ¢ O0LIeH CHCTEMO 3a3eMJIICHUS

Ha ocHoBaHWMM aHanm3a pucka W NaHHBIX, IPUBEICHHBIX B Ta0d. 4.3-4.6, mpUHUMaETCS pEIIeHHE O
HEOOXOAUMOCTH ITOCTPOSHISI MITH PEKOHCTPYKIIUH CHCTEMBI MOJTHAC3AIIUTHL.

4.7.1 Mepsl 3aI0MTHI IPH MCIOJIH30BAHUM BHEIIHEH CHCTEMbI MOJTHHE3AIUTHI

OcHOBHas 3a/a4a - HAaXOXKIEHHE ONTUMAIBHOTO PEIICHUS 110 YIYYIICHWIO BHEIIHEH CHCTEeMBI
MOJTHHE3AILUTHI U TI0 APYTUM MEpaM.

'YcoBepiIeHCTBOBaHIE BHEIIHEH CHCTEMBI MOJIHUE3AIIUTHI TOCTUTAETCS:

1) BKIIOYCHHEM BHEIIHEH METAJUIMYCCKONH OOJMIOBKM W KpPBIIIA 3JaHUS B CHUCTEMY
MOJTHUE3AIHTBI;

2) UCTOb30BAaHUEM JIOMOJHUTENBHBIX MPOBOJHUKOB, €CJIM apMaTypa COeJUHEHA MO BCEW BBICOTE
3JIaHMS - OT KPBILIN Y€pe3 CTEHBI O 3a3eMJICHUS 3/IaHNs;

3) yMEHBIIEHHEM TTPOMEXKYTKOB MEKIY METAIMYECKUMH CIIyCKaM{ M yMEHbBIIICHUEM IlIara siueiku
MOJIHUETIPUEMHHKA,;

4) yCTaHOBKO# COCIMHUTENBHBIX MOJOC (THOKUX IUIOCKHX MPOBOJHUKOB) B MECTAX CTHIKOB MEXKIY
COCEIHHMH, HO CTPYKTYPHO pa3lelCHHBIMH OJIOKaMH. PaccTosHHE MEXIy IOJIocaMH TOJDKHO OBITh
BJIBOE MCHBIIIE PACCTOSTHUS MEKIY CITyCKaM;

5) coeauHEHHEM MPOTSHKEHHOTO MPOBOAA C OTIAEIbHBIMU Oiokamu 3manus. OOBIYHO COeTUHEHUS
HEOOXOAMMBI Ha KaXJAOM YyIiIy KaOEeIbHOTO JIOTKA, M COCAMHUTENFHBIC IMOJIOCHI BBIMOJIHIIOTCA Kak
MOJKHO KOpOu€e;

6) 3amUTON OTACIbHBIMH  MOJIHUCIIPUCMHHUKAMHU, COCJAMHEHHBIMH C OOIIeH  cucTeMoit
MOJIHUE3alIUThI, €CJIN MCETAUIMYCCKUC YaCTHU KPbININW HYXAAKTCA B 3allUTEC OT MpAMOIro yaapa
MOJHUH. MOJHHENIPUEMHUK JOJDKEH HaXOAMThCS Ha OE30MacCHOM pPAcCTOSIHUM OT YKa3aHHOTO
JJIEMEHTA.

4.7.2. Mepsl 3a1l0MTHI IPH UCIIOJIb30BAHUM KaleJiei

D¢} dexTuBHEIMI MEpaMU 110 CHIYKEHHUIO TIepEHAINPSIKEHUH SBILIOTCS pallMoOHAIbHAS MPOKIaIKa U
SKpaHHpOBaHUE KaOemell. DTH Mepsl TeM BaKHEe, YeM MEHBINE JKPaHUPyeT BHEIIHSS CHCTEMa
MOJTHHE3AIIHUTEI.

Bonpmux nerens MOXXKHO n30€XKaTh, IPOKJIAABIBAS COBMECTHO CHIIOBBIE KabeIHn U SKpaHUPOBAaHHbBIE
Kabenu CBsI3U. DKpaH COeTUHETCS C 000pyIOBaHHEM Ha 00OWX KOHIIAX.

Jroboe momONHWUTENBPHOE OHKPAaHMPOBAaHHWE, HANPHMEP, IPOKIaAKa IPOBOJOB M Kabemelr B
METALITMYECKUX TPy0ax WIIM JIOTKaX MEXAY STaKaMH, CHI)KAET MOJIHOE COIPOTHBICHUE OOILEH
CHCTEMBI CoeﬂHHeHHﬁ. Civit MEPbIL Han6onee BaXHBbI JJI1 BBICOKHUX WU TPOTIKECHHBIX 3]18.Hl/ll>i Ui
Korzaa o0opyioBaHHE JI0JDKHO paboTaTh 0COOCHHO HAJIEKHO.

[MpeanourntensHbiMH  MecTamu  ycTaHoBkn Y3II sBnsttoress rpanuusr 3oH 0/1 u 3om 0/1/2
COOTBETCTBEHHO, PacIiojIOKEHHbIE Ha BXO/IE B 3[JaHHE.

Kak npaBuio, oOmasi ceTb COCAMHEHHI HE MCHOJB3YyeTCsl B pabodeM pekuMe Kak oOpaTHBIHA
MIPOBOTHUK CHIIOBOH MM HHPOPMALMOHHON IIETIH.

4.7.3. Mepsl 3a1IUTHI IPH HCTI0JIL30BAHNY AHTEHH U IPYTOro 060py10BaHus

[Mpumepamu Takoro o00OpYyMOBaHWS SIBIIOTCS pPA3IMYHBIC BHEIIHUE YCTPOMCTBA, TakWe Kak
AQHTEHHBI, METEOPOJIOTHIECKNE AATYUKH, KaMephl Hapy>KHOTO HAOIIOACHUS, HAPYXKHBIC NAaTYNKHA Ha
MIPOMBIIIICHHBIX O0BEKTaX (JATYHKH JaBICHUS, TEMIEPaTypbl, CKOPOCTH IOTOKA, ITOJIOKEHHS KIIallaHa
U T. O.) U mo00e APyroe 3NEeKTPHYECKOe, SJIEKTPOHHOE W Paaro000pyAOBaHHE, YCTaHOBIICHHOE
CHapY’>XH Ha 31aHUHM, MAuTe, WM IPOMBILICHHOM pe3epByape.

ITo BO3MOXHOCTH MOJHHEOTBOJ YCTAHABJIMBACTCS TaKUM 00pa3oM, 4ToOBI 000pyIOBaHHE OBLIO
3alIMIIEHO OT HPSIMOTO TOMaaaHusd MOJTHUU. OT/IeNbHbIE aHTEHHBI OCTABIISIOT a0COMIOTHO OTKPBITHIMU
MO0 TEXHOJIOTMYECKUM cooOpakeHMsIM. HekoTopele H3 HHX HWMEIOT BCTPOCHHYIO CHCTEMY
MOJIHME3alUTl M MOTYT 0e3 MOBpEXIEHHWH BBLAEpXKATh INoNagaHue MoJHHWU. J[lpyrue, MeHee
3aIUIIEeHHBIC THITBI aHTEHH, MOTYT TpeOoBaTh ycraHoBkM Y3I1 Ha mmratomem kabene, 4TOOBI
MPEJOTBPATUTH TOMaJaHHe TOKA MOJHHH IO KaOelto aHTeHHBI B MPHEMHUK MU mepenaTduk. llpu
HAJIMYUY BHEITHEH CHCTEMBI MOJTHIE3AIUTEI KPEIUICHUS aHTCHHBI TPUCOCTUHIIOTCS K HEH.
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HaBeneHMe HaHpﬂ)KeHl/Iﬂ B Ka6eHﬂX Me)KZly 3JaHUAIMU MOXKXHO HpeﬂOTBpaTI/lTb, HpOKJIaLl])IBaSI HX B
COCAMHCHHBIX MCTAJIJNIMYCCKUX JIOTKAaxX HJIN pr6ax. BCG KaGeHI/I, Hnymue K CBﬂ3aHHOMy C aHTeHHOﬁ
000pYyIOBaHUIO, TMPOKIAABIBAIOTCS C BBIBOJOM W3 TPYOBl B OmHON Touke. CiemayeT oOpaTHTh
MaKCUMallbHOC BHAMAaHHME Ha 3KPaHUPYIOIIUEC CBOWCTBA CaMOr0 OOBEKTa W MPOKIAAbIBATh KaOenu B
ero TpyOYaThIx AyeMeHTax. Ecim 3T0 HEeBO3MOXKHO, KaK B CIIy4ae ¢ TEXHOJOTHYCCKUMH EMKOCTSIMU,
Kabenu cieayeT MPOKIaIbIBaTh CHAPY)KH, HO KaK MOXHO OJIMKE K 00BEKTy, MAKCHMAIBHO UCIIONB3YS
MIPH 3TOM TaKHE €CTECTBEHHBIE DKpaHBI, KaK METAJUIMYECKHE JIECTHHUIEI, TPyOsI U 1np. B mMaurax ¢ L-
00pa3HBIMH YTTIOBEIMH 3JEMEHTaMH KaOelu pacrojaraloTcss BHYTPH yIiia Ui MaKCUMAalbHON
€CTECTBEHHOM 3amuThl. B KkpaifHeM ciydae psmoM ¢ KabeleM aHTCHHBI CIEAyeT Pa3MEeCTHTh
SKBUIOTEHITUAIBHBIN COSTUHUTENBHBIN MMPOBOJHUK ¢ MUHUMAJIBHBIM TOMEPEYHBIM CEYEHHEM 6 MM
Bce ati Mephl CHIKAIOT HaBeIEHHOE HANpsDKEHHE B IeTie, 00pa30BaHHON KaOelsIMH W 3JaHHEM, H,
COOTBCTCTBCHHO, yMeH])]_Ha}OT BepOﬂTHOCTI) HpO6OH Menc,uy HUMHU, T. €. BepOHTHOCTb BO3HHUKHOBCHUA
JIyTH BHYTPHU 000PYIOBaHHS MEXKY JICKTPOCETHIO U 3IaHUCM.

4.7.4. Mepbl 3a1l0MThI CUJIOBBIX KaleJieil n kadeJieil CBSI3U MKy 3TaHUSIMU

CBsi3u MeEXIy 3IaHHSAMHU TOAPA3NCIAIOTCS Ha JBa IVIABHBIX THUMA: CHIIOBBIE Kabemn c
METAJUIMIECKOH  O00O0JOYKOW, MeTauimiyeckue (BUTas TMapa, BOJHOBOJABI, KOAKCHAIBHBIC U
MHOTOXFJTBHBIE Ka0eIN) 1 ONTOBOJIOKOHHBIE Ka0elu. 3aluTHRIE MEPHI 3aBUCT OT THIIOB KaOelleH, mx
KOJIMYECTBA, a TAK)KE OT TOTO, COCTMHEHBI JIU CUCTEMBI MOJTHUE3ATUTHI IBYX 3TaHUI.

[ToTHOCTRIO H30JMPOBAHHBIA ONTOBOJIOKOHHBIA KaOenmb (0€3 MeTalTMdecKOro apMHPOBaHUS,
(homery IS 3aIMTHI OT BIIATH WM CTAJIHHOTO BHYTPEHHETO IMPOBOJHUKA) MOXKET OBITH MPUMEHEH 0e3
JIOTIOJTHUTEIIFHBIX MEp 3alUThI. VICIoap30BaHNE TAKOTO Ka0els ABISIETCS HAMIy4IIuM BapuaHTOM, TaK
Kak ofOecneumBaeT MOJHYIO 3alIUTy OT JJIEKTPOMArHUTHBIX Bo3aedcTBuiA. OnmHako ecnu Kabenb
COZ[ep)KI/lT l'[pOTSDKeHHI:Iﬁ MeTaHHI/l‘ieCKHﬁ 3JICMCHT (3a HUCKJIFOUCHUEM KHWJI JUCTAHIIUOHHOT'O HI/lTaHI/lH),
MOCJICTHUI JOJPKCH OBbITh HAa BXOJNC B 3JaHHC NMPUCOCIHHEH K OOIIel CHUCTeME COCIUHCHUN U He
JOJI’KCH HaHpﬂMy}O BXOJUTH B OHTI/I‘-IeCKI/lﬁ HpI/leMHl/IK HJIn nepeuaTqMK. ECJ'II/I 31aHUs pacnonomeﬂm
OJIM3KO APYT K APYTY U MX CHCTEMBI MOJHHE3AMIUTE HE COCIUHEHBI, IPEAIOYTHTEIFHEE UCIIOIh30BaTh
ONTOBOJIOKOHHBIA Kabenb 0e3 MeTaUIMYECKUX 3JEMEHTOB BO H30eXaHHe OOJBIINX TOKOB B 3THX
JJIEMEHTaX M WX IeperpeBa. Eciu ke uMeeTcs COSAMHEHHBIN ¢ CHCTEMON MOJIHUE3aIIUThl Kabeib, TO
MOKHO HCIIOJIb30BaTh ONTHYECKUN KaOelh ¢ METAJUIMYECKHUMHU 3JIEMEHTAMM, YTOObI OTBECTH YacTh
TOKa OT ITEPBOTO Kabes.

Memannuueckue kabenu mexicoy 30aHUAMU C U3OTUPOBAHHBIMU CUCeMamuy MoaHuezawumuyl. [lpu
JIAaHHOM COEJMHECHWH CHUCTEM 3alllMThl TOBPEXKIEHUS BeChbMa BEPOATHHI HA O0OOWMX KOHIAX KaOels
BCJIEJICTBHE MPOXOXICHUS MO HeMy TOKa MoiHHH. [loaToMy Ha 060mMX KOHIaX Kabens HeoOXOIMMO
yctanoButh ¥Y3II, a Takxke, riae BO3MOXKHO, CIEAYET COEUHATh CUCTEMbI MOJTHUE3AIIUTHI IBYX 3JAaHUIA
nu HpOKﬂaﬂblBaTb Ka6e.]'[]) B COCAMHCHHBIX MCTAJUIMYCCKUX JIOTKAX.

Memannuueckue xabenu mexncoy 30aHUAMU C COCOUHEHHBIMU CUCeMAMU MOJHue3auumol. B
3aBHCHMOCTH OT YHCla KaOeJed MexIy 3AaHUSAMHU 3aIUTHBIC MEPhl MOTYT BKJIFOYATh COCIAWHCHHE
Ka0CNBHBIX JIOTKOB IPU HECKOJIBKUX Kalensx (s HOBBIX KaOeiel) Wi mpu OOJIBIIOM KOJIUYECTBE
Ka0elnell, KaKk B CIy4ae ¢ XMMHYCCKUM IPOHM3BOJCTBOM, IKPAaHUPOBAHWE WIH NMPUMEHEHHE THOKHIX
METaJUIONLIAHTOB I MHOTOXXHIIBHBIX Kabenelt ynpasnenus. [Toncoeamaenre 060X KOHIIOB Kabems K
CBSI3aHHBIM CHCTE€MaM MOJHHE3ALINTHl YacTO O0ECIeUnBaeT IOCTATOYHOE SKpaHHPOBAaHUE, 0OCOOECHHO
eciy kabeseil MHOTO M TOK PacIpelIeTuTCsI MEXKIY HAMHU.

3PEKOMEHJIAIIAM IO SKCILTYATAIIMOHHO-TEXHUYECKOI1
JTOKYMEHTATLINH,
MOPSIJIKY MIPUEMKH B DSKCILTYATAIIAIO Y DKCILTYATALIMHA YCTPOICTB
MOJTHUE3AIIUTHI

1. Pa3padoTka 3KCIIyaTaAllMOHHO-TEXHUYeCKOM JOKYMEHTAUMHU

Bo Bcex opraHm3anusx M HPEANPHATHAX HE3aBUCUMO OT (DOPM COOCTBEHHOCTH PEKOMEHIYETCS
MMETh KOMIUIEKT SKCIUTyaTallMOHHO-TEXHHYECKOW NOKYMEHTAIlMM MOJHHE3AIIUTHl OOBEKTOB, VIS
KOTOPBIX HEOOXOIUMO YCTPOICTBO MOJTHUE3AIIUTHI.

KommiekT 3KcrTyaTalilnOHHO-TEXHUYECKOH TOKYMEHTAIIMH MOJTHUE3AIUTHI COAEPKUT:

MOSICHUTENIbHYIO 3aITUCKY;

CXEMBI 30H 3alllUTHl MOJIHUEOTBOJIOB;

paboure 4YepTeXKHM KOHCTPYKIMH MOJIHUCOTBOJIOB (CTPOUTENbHAS YAaCTh), KOHCTPYKTHBHBIX
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QJICMCHTOB 3alIUTBI OT BTOPHUYHBIX HpOHBJ'IeHl/Iﬁ MOJIHHUHU, OT 3aHOCOB BBICOKHX IMOTCHIUAJIOB 4Y€PE3
Ha3€MHbIC M IOA3EMHBIC METAJUIMYCCKUE KOMMYHHUKAIMH, OT CKOJB3AINX HWCKPOBBIX KaHaJlOB H
paspsiIoB B IPYHTE;

MIPUEMOYHYIO JOKYMEHTAIMIO (aKThI IIPHEMKH B SKCILUTyaTalldI0 yCTPOWCTB MOJIHME3AIINTH BMECTE
C TPWIOKEHUSIMU: aKTaMH Ha CKPBIThIE PaOOTHI M aKTaMH HCHBITAHUH YCTPOHCTB MOJHHE3AIIUTHl U
3aIIUTHI OT BTOPUYHBIX MPOSBICHAN MOJHHUU M 3aHOCA BEICOKUX MOTEHIIMATIOB).

B nosicHuTenbHOM 3an1cKe NpUBOASTCS:

HCXOJHBIC JaHHBIE pa3pabOTKH TEXHUIECKOW JOKYMCHTAIIHM;

MIPUHATHIE CIIOCOOBI MOTHUE3AIINUTHI OOBEKTOB;

pacueTsl 30H 3aIWTHI, 3a3eMJIMTENEH, TOKOOTBOIOB M 3JEMEHTOB 3aIlUTHl OT BTOPHUYHBIX
MPOSIBJIEHUN MOJIHUH.

B noscHuTEenbHOW ~ 3amMCKe — YKa3blBAalOTCS  HIpEeNNpUsATHE-pa3pabOTYMK  KOMIUIEKTA
3KCHHyaTaHHOHHO-TeXHH‘leCKOﬁ JOKYMEHTallW, OCHOBAaHUE MJIsI C€Tro pa3pa60T1<1/1, NepeIYCHb
JEUCTBYIOIIMX  HOPMAaTHBHBIX  JIOKyMEHTOB M  TEXHHYECKOW  JIOKYMEHTAallMH, KOTOPBIMH
PYKOBOJCTBOBAINCH IPH pPadOTEe HaJ HPOEKTOM, CIEHHANIbHBIE TPeOOBaHMS K IPOEKTHPYEMOMY
YCTPOHUCTBY.

VcxonHbie JaHHBIC AT IPOSKTUPOBAHHS MOJTHHUE3AIUTEI BKIIFOYAIOT:

TeHepalbHBI IUIaH OOBEKTOB C YKa3aHHWEM pACIONOKEHUS BCEX OOBEKTOB, IOJUICKAIIIX
MOJTHHE3AINTe, ABTOMOOWIBHBIX W KENE3HBIX JOpOT, HAa3eMHBIX W IMOJI3EMHBIX KOMMYHHKAIIUH
(TeroTpacc, TEXHOJOTMYECKMX M CAHTEXHWYECKHX TPYOONPOBOIOB, D3JEKTPHUYECKUX Kabenedl u
MIPOBOIOK JIFOOOTO Ha3HAYEHUS U T. 11.);

KaTeropuy MOJTHHE3AIIUThI KaXI0T0 00BEKTa;

JaHHBIC O KIIMMAaTHYCCKUX YCIIOBHUAX B paﬁOHe pasMElICHN 3alUIIACMbIX 3}18.Hl/1ﬁ u COOpy)KeHI/lﬁ
(MHTEeHCUBHOCTH TPO30BOM JIESITENBHOCTH, CKOPOCTHOM HArope BETpa, TOJIILIMHE CTEHKH ToJI0JNeaa U T.
I.), XapaKTepUCTUKYy TIPYHTa C YKa3aHHEM CTPYKTYpbI, arpeCCUBHOCTH U poOJa IOYBHI, YPOBHS
TPYHTOBBIX BOJI;

yAETbHOE JIEKTPHUECKOE COMPOTHBIIeH!E rpyHTa (OM-M) B MECTaX PacHoOJI0KECHUS 00BEKTOB.

B paznene «[IpuHsTBIE COCOOBI MOJIHME3AIIUTHl OOBEKTOB)» HM3JIAraroTCsl BBIOPAHHBIE CIIOCOOBI
3alIMTHl 37JaHUH U COOPY)KEHHH OT HENOCPEACTBEHHOI'O KOHTAKTa C KaHAJIOM MOJIHHWH, BTOPHYHBIX
TIPOSIBIICHUI MOJIHUY U 3aHOCOB BBICOKHX ITOTEHIINAJIOB Yepe3 Ha3eMHBIC U ITOI36MHBIC METAITHICCKUE
KOMMYHHUKAIIHH.

OOBEKTHI, MOCTPOCHHBIE (MIPOSKTHPYEMbIE) MO OAHOMY W TOMY JK€ THUIIOBOMY HIJIA ITOBTOPHO
MPUMEHIEMOMY NPOCKTY, MMEIOIINE E€AWHBIE CTPOUTENIFHBIE XapPaKTEPHCTUKH M TE€OMETPUYECKHe
pa3Mepsl ¥ OIMHAKOBOE yCTPOHCTBO MOJIHME3AIIUTHI, MOTYT HMETh OJHY OOIIYIO CXEMy M pacyeT 30H
3aIUTHl MOJHHEOTBOMOB. [lepedeHp ATHX 3amuImaeMbIX OOBEKTOB MPHUBOAWUTCS HA CXEME 30HBI
3aLIMTHI OJHOTO U3 COOPYKECHUI.

HpI/I IMPOBEPKE HAACIKHOCTH 3alIUThI C UCIIOJIB30BAHUECM MIPOTrpaMMHOI0 O6eCHe‘ieHI/I§I IIPUBOJATCA
JaHHbIC KOMIIBIOTCPHBIX paCuCTOB B BUJC CBOAKU ITPOCKTHBIX BAPUAHTOB U (l)Ole/IpyeTCH 3aKJIFOYCHHUEC
00 ux 3QPeKTHBHOCTH.

[Tpu pa3paboTke TEXHUYECKON JOKYMEHTAIWH MTPEJIaraeTcsi MaKCUMallbHO HCIIOIb30BATh THITOBHIC
KOHCTPYKIIMH MOJIHHEOTBOJIOB M 3a3eMJIMTEJIEH U THIIOBBIE paboune YepTeXu 1o MojHuesammre. [Ipu
HEBO3MOXXKHOCTH  TPUMEHEHHUS THUIOBBIX KOHCTPYKIMHA  YCTPOMCTB  MOJHHME3AUIUTHl  MOTYT
pa3pabatbiBatbcss  pabodnme  YEepTEXKHM  OTHENBHBIX  JJEMEHTOB:  (YHOAMEHTOB,  OIOp,
MOJTHHETIPHEMHHUKOB, TOKOOTBOJIOB, 3a3€MJIHTEIICH.

Jnst  ymeHblieHHss o0ObeMa TEXHUYECKOH JOKYMEHTALMM W YICUICBJICHUS CTPOUTENhCTBA
PEKOMEHAYETCS COBMENATh MPOEKTHl MOJHUE3AIIUTH ¢ Pa0OYMMH YepTe)kKaMi Ha OOIIECTPOUTEIIBHBIC
paboThl M paboThl MO MOHTAXY CAHTEXHMYECKOTO M JIIEKTPOTEXHHYECKOTO 00O0pYIOBaHHS C LEIbIO
HUCIIOJIb30BAaHUA JJIsL MOJIHUEC3alllUThI CAHTCXHHNYCCKUX KOMMyHl/IKaIJ,l/Iﬁ u 3a3eMIJIMTENEH
3JIEKTPOTEXHUYECKUX YCTPOMICTB.

2. ITopsiioKk NpUEMKH YCTPOHCTB MOJHHE3AIIMTHI B IKCIIYyaTaAHIO

MonHHE3aMUTHBIE YCTPOWCTBA OOBEKTOB, 3aKOHYEHHBIX CTPOHUTENHCTBOM (PEKOHCTPYKLHEH),
NPUHUMAIOTCS B SKCIUTyaTallio pabodueil KOMUCCHEH M MepenaloTcsl B AKCIUTyaTalMio 3aKa3uuKy 110
Hayajla MOHTa)ka TEXHOJIOTHYECKOTO OOOpYMOBAaHUS, 3aBO3a M 3arpy3Kd B 3JaHHS M COOPYKEHHS
000pyI0BaHUS U IEHHOTO UMYILECTBA.

[TpueMka MOJHUE3AUIMTHBIX YCTPOWCTB Ha IEHCTBYIOLIMX OOBEKTaX OCYIIECTBIISIETCS padoueit
KOMUCCHEH.

CoctaB paboucii KOMHCCHU ONpECTsIeTCs 3aKa3uukoM. B cocTaB paboucii KOMHCCHH OOBIYHO
BKJTIOYAIOTCS NPEACTaBUTEIH:
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OTBETCTBEHHOTO 32 MIEKTPOX034HCTBO;

MOJIPSITHON OpraHu3aluu;

HHCIEKLUU IPOTUBONOXKAPHOI OXPAaHBI.

Paboueit koMHuCCHU TPEIBSABISIOTCS CIIEAYIONINE JOKYMEHTHI:

YTBEPKJIEHHBIE IPOEKThI YCTPOICTBA MOTHUE3AIINUTHL;

aKThl Ha CKpBITHIE pabOTHl (IO YCTPOWCTBY M MOHTaXy 3a3eMJINTEICH M TOKOOTBOJOB,
HEJIOCTYIHBIX JUI OCMOTpa);

aKThl MCIBITAHUH YCTPOMCTB MOJIHME3AIINTH M 3alIUTHl OT BTOPHYHBIX MPOSBICHUA MOJIHHU H
3aHOCA BBICOKHMX IIOTEHIIMAJIOB Yepe3 HA3€MHBIE U MOJ3EMHBIE METAIMYECKUE KOMMYHHKALUH
(maHHBIE O CONMPOTHUBIICHUU BCEX 3a3€MIIUTENEH, Pe3yIbTaThl OCMOTpPA U IPOBEPKH PabOT M0 MOHTAXY
MOJIHUETIDUEMHUKOB, TOKOOTBOJIOB, 3a3€MJIMTENCH, JJIEMEHTOB UX KPEIUIEHHUs, HaJEKHOCTH
3IEKTPUUECKUX COCIUHEHUM MeXly TOKOBEAYIIUMHU 3JIEMEHTaMHU U JIp.).

Pabouas xomuccHs TPOM3BOIUT MOJHYIO TPOBEPKY M OCMOTP BBIMOJHEHHBIX CTPOUTEIBHO-
MOHTaXXHBIX pabOT 110 MOHTAXy MOJTHHE3AIIUTHBIX YCTPOHUCTB.

[TpneMka MOJIHME3AIIMTHBIX YCTPOWCTB BHOBB CTPOSIIUXCS OOBEKTOB OQGOPMIIETCS aKTaMH
NpUEMKH OOOpYMOBaHUS Ul YCTPOWCTB MOJIHME3AIIUTHL. BBOJ MOJIHME3aIIWTHBIX YCTPOWCTB B
9KCIUTyaTalio  O(OPMIISIETCS, KaK MPaBWIO, aKTaMU-JIOIyCKaMH COOTBETCTBYIOIINX OPraHOB
TOCYZAapCTBEHHOT'O KOHTPOJISL M HA/A30pa.

IToce mnpuemMKH B OKCIUIyaTalHMi0 YCTPOWCTB MOJHME3AIIUTHI COCTABILSIIOTCS — I1acriopTa
MOJIHUE3ALIUTHBIX YCTPOMCTB M IAacIopTa 3a3eMJIMTENECH YCTPOMCTB MOJIHHE3ALIUTHI, KOTOpPBIC
XPaHATCS y OTBETCTBEHHOTO 3a MIEKTPOXO3IHCTBO.

AKTBI, YTBEpP)KIACHHbBIE PYKOBOAWTEIEM OpraHM3alM, BMECTE C IIPECTABICHHBIMH aKTaMH Ha
CKpBIThIE pabOTBI ¥ IPOTOKOJIBI U3MEPEHUIT BKIIFOUAIOTCS B TACIIOPT MOJIHUE3ALIUTHBIX YCTPOMCTB.

3. IkcnyaTanus yCTPOiCcTB MOJTHUE3AIIUTHI

VYcrpoiicTBa  MOJNHHE3aLIMTHl  3[JaHUM, COOPYXKEHHMI M HapyXHBIX YCTAaHOBOK OOBEKTOB
SKCIUTyaTUPYIOTCSL B COOTBETCTBUU ¢ [IpaBuimamMM TEXHHYECKOM HKCIUTyaTallMd 3JEKTPOYCTaHOBOK
nmoTpeOuTened W yKa3aHWAMH JaHHOM MHcTpykmum. 3amadeil  SKCIUTyaTallddl  YCTPOWCTB
MOJITHUE3AIIUTEl OOBEKTOB SIBIISCTCS IMOJAEPKAHUE WX B COCTOSHHM HEOOXOAMMOW HCIPABHOCTH H
HaJIS)KHOCTH.

s obecnieyeHus! MOCTOSAHHOM HAlEKHOCTH PabOThl YCTPONHCTB MOJHHUE3AIIUTHI €KET0JHO Tepes
HavyaJioM TPO30BOT0 CE30HA MPOU3BOJUTCS MIPOBEPKA U OCMOTP BCEX YCTPONUCTB MOJTHUE3AIIUTHI.

HpOBepKI/I MPOBOAATCS TAKXKC MOCJIE YCTAHOBKHM CUCTEMbI MOJTHUE3AIUTDI, ITOCJIC BHCCCHUSA KaKUX-
I100 M3MEHEHWIl B CHCTEMY MOJIHUE3ALIMTBHI, MOCIE JIIOOBIX MOBPEXKACHUH 3alUIIaeMoro oObeKTa.
Kaxknas npoBepka NpoBOIUTCS B COOTBETCTBUH ¢ paboyeld mporpaMmon.

Jna npoenenus nposepku coctostHusg M3C yka3bpiBaeTCsl IPUUMHA IPOBEPKU U OPraHU3YOTCSL:

KOMHCCHS 110 TipoBeznienuio nposepku M3C ¢ yka3aHueM (QpyHKIMOHAIBHBIX 00sS3aHHOCTEH YJICHOB
KOMHCCHU 110 00CJIEeIOBAHNIO MOJTHUE3AIHUTHI;

pabodas Tpymma mo MpoBeICHUIO HEOOXOAMMBIX H3MEPEHHL;

CPOKH HNPOBECHUS ITPOBEPKH.

Bo BpeMst ocMOTpa U TPOBEPKH yCTPOMCTB MOJTHUE3AIUTEl PEKOMEH/TyETCSL:

MIPOBEPUTH BU3YalIbHBIM OCMOTPOM (C MOMOMIBIO OWHOKIISI) IIETIOCTHOCTh MOJHHENPHEMHHUKOB U
TOKOOTBOJZIOB, HAJIS)KHOCTh UX COCIMHEHMS M KPETUIEHHS K Ma4TaMm;

BBIABUTH 3JIEMEHTHI YCTPOMCTB MOJIHHE3ALINTHI, TPEOYIOIIME 3aMEHBbl WM PEMOHTA BCIEICTBHUE
HapylIEHUs] UX MEXaHUYECKOU MPOYHOCTH;

ONpPENEINTh CTENEHb Pa3pyLICHUs KOPPO3UEH OTIENbHBIX AJIEMEHTOB YCTPOICTB MOJIHUE3AIUTHI,
MPUHATH MEPHI 10 AHTUKOPPO3UOHHOMN 3aIIUTE U YCUIICHHUIO 3JIEMEHTOB, OBPEXKICHHBIX KOPPO3HUEH;

IPOBEPUTh HAJEKHOCTb DIIEKTPUUECKHX COEAMHEHMH MeEXJTy TOKOBEOYIIMMU YacTIMH BCEX
3JIEMEHTOB YCTPOICTB MOJTHHUE3AIUTEL;

MIPOBEPHUTH COOTBETCTBHE YCTPOHCTB MOJIHME3AIINUTHl Ha3HAUYCHHUIO OOBEKTOB M B ClIydae HaJIM4Hs
CTPOMTENBHBIX WM TEXHOJOTMYECKMX W3MEHEHMH 3a TMpPEIICCTBYIONMN MEpHOA HAMETHTh
MEPOIPUATHS 110 MOJECPHU3AINN U PEKOHCTPYKIMH MOJHHE3AIIUTHI B COOTBETCTBUH C TPeOOBaHUSIMH
HacToswen MHeTpykuuy;

YTOUHHUTH HCIIOJHUTEIBHYIO CXEMY YCTPOMCTB MOJIHME3AIINUTHI M OMPENCIUTh MyTH PACTCKaHUS
TOKa MOJIHMM II0 €€ 3JIEMEHTaM IIPH pa3psae MOJHHM METOAOM HMHUTALUM pa3pala MOJHHH B
MOJIHHETIPUEMHHK C ITOMOIIBIO CHEIHATU3UPOBAHHOIO U3MEPUTEIFHOIO KOMILIEKCa, MOJKII0UEHHOTO
MCKIY MOJIHUCTIPUEMHUKOM U YIAaJICHHBIM TOKOBBIM 3JICKTPOI0M;

HU3MEPUTh 3HAYEHHE COMPOTHUBJICHUS PACTEKAHUIO HMITYJIBCHOIO TOKa METOIOM «aMIlepMeTpa-
BOJIETMETPA)» C MOMOILBIO CHENUATU3UPOBAHHOIO U3MEPUTEIBLHOIO KOMILIEKCA;
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M3MEPUTh 3HAUEHMs WMITYJIbCHBIX IIEPEHANPSDKEHUI B CETAX DIIEKTPOCHAOKEHMs HpU  yIape
MOJIHHUH, PACIIPCACICHUA NOTCHUHATIOB IO METAJUIOKOHCTPYKIUAM MW CUCTEMC 3a3€MJICHHUA 3aHUsA
METOZOM HMHUTAIMK yJapa MOJIHUM B MOJHHCIPHEMHUK C IOMOINBI0 CIEIHAIN3UPOBAHHOTO
WU3MEPUTEIIEHOTO KOMILICKCA,

U3MEPHUTh 3HAYCHHE HJICKTPOMATHUTHBIX IIOJICH B OKPECTHOCTH PACIIOJIOKCHHS YCTPOWCTBA
MOJIHHE3AIUThl METOJOM HMHUTALMH YAapa MOJIHHU B MOJIHUCIIPUEMHHUK C MOMOIIBIO CIEIHATBHBIX
AHTCHH;

MPOBEPUTH HATMYKE HEOOXOAUMOMN TOKYMEHTAILUH Ha YCTPOUCTBA MOJHUE3ALIUTHI.

[TepuoanveckoMy KOHTPOJIIO CO BCKPBITHEM B TEUCHHE IecTH JieT (st 00bekToB | kaTeropuu)
MOJIBEPraroTCsl BCE MCKYCCTBEHHbBIE 3a3€MIIMTENN, TOKOOTBOJIBI MU MECTA X NPUCOETUHEHHI; IPU ATOM
©XKerogHo Tmpom3BoanuTcs mmpoBepka a0 20 % wmx obmero kommyectBa. [lopakeHHBIE KOppo3men
3a3eMJIUTEIH U TOKOOTBO/IBI PH YMECHBIICHUHU MX IUIONIAN MOMEPEYHOr0 ceueHus Ooee ueM Ha 25 %
JOJIZKHBI 6bIT]> 3aMCHCHBI HOBBIMU.

BHeouepeHbIE OCMOTpPHI YCTPOWCTB MOJHHE3AIIUTHI CICIYeT MPOU3BOIUTH IOCIE CTUXHAHBIX
OencTBuii (yparaHHBI BeTep, HABOJHCHHE, 3EMIICTPACEHHE, IOXKap) M TPO3 UpE3BBHIYAHHON
WHTCHCUBHOCTH.

BHeouepeHbie 3aMepbl  CONMPOTHBIICHHS 3a3¢MJICHUS YCTPOMCTB MOJHUE3AIUTHI  CICIYET
MPOU3BOJIUTH MOCJIE BBIMOIHEHUsSI PEMOHTHBIX pabOT KaKk Ha YCTPOMCTBAX MOJHHE3AIIUTHI, TaK U Ha
CaMHMX 3aIHIIaeMBIX 00bEKTaX M BOIM3M HUX.

Pe3ynbraThl MpoBepok OGOPMIISIOTCS aKTaMH, 3aHOCSITCS B MACIIOPTA U JKYPHAII ydeTa COCTOSHHS
YCTPOMCTB MOJTHUE3AIIUTHI.

Ha ocHOBaHWM NOJyYEHHBIX JAHHBIX COCTABISIETCS IUIaH PEMOHTAa M yCTpaHEHUs Je(eKToB
YCTPOMCTB MOJTHUE3AIIUThI, 0OHAPY>KEHHBIX BO BPEMSI OCMOTPOB M POBEPOK.

3emursiHble pabOTHI y 3allIMIAEMBbIX 3/IaHUH 1 COOPYKEHUI 00BEKTOB, YCTPOHUCTB MOJIHUE3AIHUTHI, &
TaKXKe BOJIM3M HUX MPOHM3BOATCS, KaK MPABIIO, C pa3pelicHHs IKCILTyaTHUPYIOIIEH OpraHu3aIluH,
KOTOPAs BBIJICJISIET OTBETCTBEHHBIX JIHII, HAOJTFOJAFOIINX 32 COXPAHHOCTBIO YCTPOUCTB MOJTHUC3AIIUTHI.

Bo Bpemst rpo3bl paboTHI Ha YCTPOWCTBAX MOJTHHUE3ANIUTEI U BOJU3U HUX HE TIPOU3BOISTCS.
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