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MWHUCTEPCTBO 3HEPIETUKU POCCUACKON ®EQEPALIUA

NMPUKA3
oT 30 nroHa 2003 r. N 280

. OB YTBEPXXOEHUN MHCTPYKLIUN 5
Nno YCTPOUCTBY MOJNTHUE3ALLUTbI 30AHUNA, COOPYXXEHUU
WU NPOMBILLNIEHHBIX KOMMYHUKALIUIA

MpukasbiBato yTBEPAMTE Npunaraemyo VIHCTPpyKUMIO MO YCTPOWCTBY MOMHME3ALNTbLI 30aHUA, COOPYXEHUA U
NPOMBbILLIIEHHBLIX KOMMYHUKaLWIA.

MwuHncTp
N.XIHOCYDOB

YTBEpXOeHa
Mpukasom MuHaHepro Poccum
ot 30 moHs 2003 1. N 280

O6uwepoccuicknum ctpoutenbHbiM  kaTanorom (CK-1) Hactodwen WHcTpykuum npucBoeH Homep CO
153-34.21.122-2003.

] NHCTPYKLIS ) ]
MO YCTPOMCTBY MONHUESALLUTbI 30AHUIA, COOPYXXEHMI
W NPOMBILLAEHHBIX KOMMYHUKALIMIA

1. BBEOEHVE

NHCTpyKUMS MO YCTPOMCTBY MOMHUESALLMUTBI 34aHUIA, COOPY)KEHUI U NMPOMBbILLNEHHBLIX KOMMYHUKaUWIA (aanee
- WHCTpyKumst) pacnpocTpaHseTcs Ha BCe BWAbl 30aHWUA, COOPYXEHWA U MNPOMbILSIEHHbIE KOMMYHMKaLUn
He3aBUCMMO OT BEOMCTBEHHOW NPUHAANEXHOCTU U POPMbl COBCTBEHHOCTW.

WHcTpykumMs npedHasHadeHa Ans  WUCMOMb3OBaHUA MNpu  pa3paboTke MPOEKTOB, CTPOUTENbLCTBE,
3KCMnyaTaumu, a Takke Npu peKOHCTPYKLUK 30aHWIA, COOPYKEHWUI Y MPOMBILLIIEHHBIX KOMMYHUKALWNA.

B cnyyae, korga TpeboBaHus oTpacneBbiX HOPMATUBHBLIX OOKYMEHTOB SIBMSIOTCS Goree XeCcTKUMu, Yem B
HacTosien MHCTpykumK, npu paspaboTke MOSHME3aLMTEI PEKOMEHAYETCS BhINOMHATL OTpacneBble TpebGoBaHus.
Takke pekomeHOyeTcs MocTynaTb, Korga npeanucaHvsi HCTPYKUMM Hemnb3si COBMECTUTb C TEXHONOrMYeCcKUMu
ocobeHHocTAMM  3awmwaemoro obbekta. [Mpu 3TOM uMcnonb3yemble cpeacTBa M MeTodbl MOJSHME3aLUMTHI
BblbMpatoTCcs ucxoas U3 ycrnosusi obecneveHus Tpebyemon HaaexxHoCTy.

Mpu pa3paboTke NPOEKTOB 3A4aHWIA, COOPYKEHWUA U MPOMBbILLNEHHbIX KOMMYHUKaUUA, MOMUMO TpeboBaHui
MHCTpYKUMM, YyYMTLIBAOTCS AOMONHUTENbHbIE TPEOOBaHUS K BbINOMHEHWIO MOMHUE3ALWUTLI APYrMX AENCTBYOLMNX
HOPM, NPaBWI1, UHCTPYKLMIA, rocyaapCTBEHHbIX CTaHAapTOB.

Mpy HOPMUPOBaAHWM MOSIHMES3ALLMTLI 32 UCXOAHOE MPUHATO MONOXEHWE, 4To noboe ee YyCTPOWCTBO He
MOXET NPefoTBPaTUTb PasBUTUE MOSTHUN.

MNpvMeHeHVe HopmaTvBa MNpu BbIGOpPE MOSHME3ALWWThl CYLLECTBEHHO CHMXKAeT puUck yulepba oT yhdapa
MOJTHUMU.

Tvn u pasmeLleHne yCTPOWNCTB MOMNHME3aLUTLl BbIGUPAOTCA Ha CTaguM NPOeKTUPOBAHUSI HOBOTO OGOBEKTa,
YyTOObl MMETb BO3MOXHOCTb MaKkcHMasibHO MCMOSb30BaTb MPOBOAsLINE 3MIeMeHTbl nocregHero. 370 obneruunt
pa3paboTKy U NCTIONHEHME YCTPOWCTB MOSTHUE3aLUMThI, COBMELLEHHBLIX C CaMVM 34aHMeM, NO3BOSIAT YIyYLIUTb ero
3CTEeTUYECKUIA BMA, NOBbLICUTb 3O(PEKTUBHOCTb MONHME3ALLNTbI, MUHUMU3NPOBATL €€ CTOMMOCTb M TPYA03aTpaThl.

2. OBUNE NOJNTOXEHUA
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2.1. TepmuHbl 1 onpegenenns

Yaap MONHUK B 3€MIt0 - ANEKTPUYECKUIN paspsis aTMOCEPHOro NPOUCXOXKAEHUS MEXAY rPO30BbIM 06nakom
1 3eMnen, COCTOALLNA U3 OAHOIO UM HECKONBbKUX MMMYMbCOB TOKA.

Touyka nopaxeHwss - TOYKa, B KOTOPOW MOSHWS COMPUKacaeTcs C 3eMnen, 3gaHuem UnuM YyCTPOWUCTBOM
MOJSTHMe3aLmnTbl. Yaap MOSTHUN MOXET UMETb HECKOJSTbKO TOYEK NOpaXeHWs.

3awuaembli OOBLEKT - 30aHNE UMK COOPYXKEHUE, NX YacTb UMK NPOCTPAHCTBO, AN KOTOPbIX BbINOMHEHA
MOIHMe3alLmTa, oTBevatLwasa TpeboBaHnaM HaCTOsLLEro HopMaTuBea.

YCTPOMNCTBO MOMHME3ALWMTLI - CUCTEMA, NO3BONSAOLWANA 3alWNTUTD 34aHNE UNU COOPYXEHNe OT BO3OeNCTBUi
MornHuu. OHa BKrtoyaeT B cebsi BHELUHNE U BHYTPEHHME YCTPOWCTBA. B YacTHbIX criydyasx MorHuesalumta MoxXeT
copepXaTb TOSMbKO BHELLHWE UMK TONbKO BHYTPEHHWE YCTPONCTBA.

YcTponctBa 3awmtbl OT MNPSAMbIX  YAApPOB  MOMHMU  (MOSIHMEOTBOAbI) - KOMMMEKC, COCTOSAWMA U3
MOSHWENPUEMHUKOB, TOKOOTBOAOB W 3a3eMNUTENEN.

YcTponcTBa 3almTbl OT BTOPUYHBIX BO3AEWCTBUN MOMHWUM - YCTPOMWCTBA, OrpaHu4YMBaloLLiMe BO3LOENCTBUSA
3NEKTPUYECKOrOo N MarHUTHOMO MOSIEN MOSHUN.

YcTponcTBa Ang BblpaBHMBaHUSA NOTEHLMANOB - 3fIeMEeHTbl YCTPOMCTB 3aliuThbl, OrpaHMyYnBaloLine pasHocTb
noTeHuManoB, 06yCNoBNEHHYO pacTekaHNeM TOKa MOJTHUN.

MonHnenpueMHuK - YacTb MOMIHNEOTBOAA, NpeAHa3HavYeHHasa Ansa nepexsarta MOMHUNA.

TokooTBo4 (CMyck) - 4acTb MOSMHMEOTBOAA, MpedHasHavyeHHas [ns  OoTBo4a TOKa MOMHUKM  OT
MOJSTHMEeNnpPUEMHMKa K 3a3eMNNTENto.

3asemnsioLee yCTPOMCTBO - COBOKYMHOCTb 3a3eMNuUTENs 1 3a3eMNSAoLLMX NPOBOAHUKOB.

3aszemnutens - NpoBoAdALLas 4acTb WU COBOKYMHOCTb COEAMHEHHbIX Mexay COOOM MpOoBOAALLMX YacTen,
HaxOAsALUMXCH B 3NEKTPUHECKOM KOHTaKTe C 3eMMen HenocpeacTBEHHO I Yepes NPoBOASLLYIO cpeay.

3a3eMnsALWnn KOHTYP - 3a3eMNSALWUn NPOBOAHMK B BUAE 3aMKHYTOW NETNWN BOKPYr 34aHUS B 3eMIie Unu Ha
€€ NOBEPXHOCTH.

ConpoTuBneHne 3a3eMnsioLero YCTPOMCTBa - OTHOLLUEHUE HanpsXeHUs Ha 3a3eMnsioleM YCTPOWCTBE K
TOKY, CTeKaloLLeMy C 3a3eMnmTens B 3eMnio.

HanpsxxeHne Ha 3a3eMnslolleM YCTPOWUCTBE - HamnpsbkeHue, BO3HMKawllee Mpu CTeKaHUuM Toka C
3a3emMnuTens B 3eMI0 MeXy TOYKOW BBOAA TOKa B 3a3eMNuUTENb U 30HOW HyNeBoro noteHumnana.

CoepnunHeHHasa Mexay cobon meTannuyeckas apmaTtypa - apMaTypa Xene3o0eTOHHbIX KOHCTPYKUMIA 34aHus
(coopyxeHust), koTopast obecneunBaeT 3NEKTPUYECKYIO HENMPEPBLIBHOCTb.

OnacHoe WCKpeHne - HeJOMYCTUMbIVA JMEKTPUYECKUA paspan BHYTPW 3aluvliaeMoro obbekTa, Bbl3BaHHbIN
yAapoMm MOSHUN.

BesonacHoe paccTosiHue - MUHMManbHOe paccTodHMe MeXAy ABYMS NPOoBOASALLMMMW 3fieMeHTaMn BHE WUMv
BHYTPM 3alumiaemoro obbekTa, npy KOTOPOM MeXAy HAMU HE MOXET NPOM3OMTU OMAacHOrO UCKPEHUS.

YCTpOMCTBO  3aluMTbl  OT MepeHanpskeHun - YCTPOWCTBO, MpefdHasHadeHHoe [Ans  orpaHuyeHus
nepeHanpsxeHun mexgy oanemMeHTamm 3awuwaemoro obbekta (Hanpumep, paspsigHUK,  HENMHEWHbIV
OorpaHM4uTENb NEPEHANpPSKEHUN UNN NHOE 3aLLUTHOE YCTPOMCTBO).

OThenbHO  CTOAWMIA  MOMHMEOTBOA - MOJSIHMEOTBOS, MOJIHUENPUEMHUKMN N  TOKOOTBOAbl KOTOPOIro
pacnonoXeHbl Takum o6pa30M, YTOObI NyTb TOKa MOJIHUN HE UMETT KOHTakKTa C 3alilaeMbiM 00BbEeKTOM.
MonHueoTBOz, YCTaHOBﬂeHHbIVI Ha 3awuwaeMoM o6bekTe - MOJTHMEOTBOA, MOJTHUENPUEMHUKN U

TOKOOTBOAblI KOTOPOro pacrnofioXeHbl TakMM obOpa3om, YTO 4YacTb TOKa MOJTHUM MOXET pacTekaTbCs 4epes
3alMLLaeMbI OOBEKT UNKW ero 3a3eMnuTens.

30Ha 3awWwmuTbl MOMHMEOTBOAA - MNPOCTPAHCTBO B OKPECTHOCTM MOMHMEOTBOAA 3a4aHHOW reoMeTpuu,
oTnvyaroLLleecss TeM, YTO BEPOATHOCTb yAapa MOSMHWM B OOBEKT, LENMKOM pasMeLleHHbIn B ero obbeme, He
npeBblaeT 3a4aHHON BENUYNHBI.

[onycTnmas BepOATHOCTb MpopbiBa MOSHUW - NpefenbHO JonycTuMasi BeposaTHOCTb P ygapa monHum B
0b6bekT, 3aLmLILaeMblil MONTHNEOTBOAAMMN.

HapgexHocTb 3awmThl onpegensetcs kak 1 - P.

MpoMbILLNEHHbIE KOMMYHUKaLUKW - CUIOBbIE U MHOPMaUWOHHbIE kabenu, nposoadlme TpybonpoBoabl,
HenpoBogsLme TpyoonpoBoabl C BHYTPEHHEN NPOBOASLLEN CPEAON.

2.2. Knaccudpmkauus 3gaHui U coopyxeHum
Nno yCTPONCTBY MOSTHME3ALUTHI

Knaccudmkaums 06BbEKTOB onpegendeTca nNo onacHOCTM yaapoB MOJTHUM OnA caMoro obbekta u ero
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OKPYXXEHMS.

HenocpeactBeHHOe onacHoe BO3OEWCTBME MOJSTHMM - 3TO MOXapbl, MEXaHUYECKNE MOBPEXOEHUs, TPaBMbl
nogen 1 XMBOTHbIX, @ TakkKe MOBPEXAEHMS 3NEKTPUYECKOro U 3nekTpoHHoro obopyaoBaHus. lMNocneacTeusamu
yaapa MOMHMM MOryT ObiTb B3pPbIBbl 1 BblAEMNEHWE ONacHbIX NPOAYKTOB - PaANOaKTMBHbBIX U SA0BUTBIX XUMUYECKUX
BELLECTB, a Takke BakTepuii U BUPYCOB.

Yaapbl MOMHMM MOTYT ObITb 0CO60 onacHbl AN MHHPOPMALMOHHBIX CUCTEM, CUCTEM YNpPaBNEHNs, KOHTPONS U
3NeKTpocHabXeHus. [Nsi 3NeKTPOHHbIX YCTPOWCTB, YCTAHOBIEHHbIX B 0ObeKTax pasHOro HasHadeHusi, TpebyeTcs
cneunanbHas 3almTa.

PaccmartpuBaemble 06beKTbl MOTYT NOAPA3AensaTbCA Ha O0ObIYHbIE U CneunarnbHbIe.

OObIYHbIE OOBEKTLI - XWUMble U aAMUHUCTPATMBHbBIE CTPOEHUS!, a TaKKe 34aHMS U COOPYKEHUS BbICOTON He
6onee 60 M, NnpeaHa3Ha4YeHHbIE ANS TOProBnu, NPOMbILLEHHOrO NPON3BOACTBA, CENbCKOro X03sNCTBa.

CneunanbHble 06BHEKTbI:

00beKTbl, NpeacTaBnsoLme onacHOCTb ANs HENOCPEACTBEHHOIO OKPYXXEHUS;

00beKTbl, NpeacTaBnsaoLLMe ONacHOCTb AN coumanbHOM K (PM3MYECKOM OKpyXatolwen cpedbl (00beKThI,
KOTOpble MpPY NOPaXeHWW MOSNHUEN MOryT Bbi3BaTb BpeHble OMonormdeckne, XMMu4eckme 1 paguoakTUBHbIE
BbIOPOCHI);

npoyme OOBLEKTbI, AN KOTOPbIX MOXET MpedycMaTpuBaTbCsi creumarnibHas MoSHuesalumTa, Hanpumep
CTpoeHus BbicoTon 6onee 60 M, UrPOBbIE MOLWAAKN, BPEMEHHbIE COOPYXKEHUS, CTPOSILLMECS OOBEKTDI.

B tabn. 2.1 gaHbl npumepsbl pasaeneHms 06beKTOB Ha YeTbipe Knacca.

Tabnuua 2.1

MPUMEPBI KNTACCUNDUNKALIMN OB BEKTOB

OOBeKT Tun obmwekTa [locyencTBUA yHnapa MOJIHUK

OOBIUHBIV Xumom mom OTkas DJIEKTPOYyCTaHOBOK, IIOXap u
noBpexneHrne umymecTBa. OOBUYHO He-
OoJIblIOe [OBPEXIEeHME IIPeIMETOB,
PACIOJIOXEHHEIX B MeCTe yIapa MOoJi-—
HUM MJIML 3aeThIX €€ KaHaJIOM

depma [lepBOHAUYAJIBHO — IIOXap M 3aHOC
OINaCHOT'O HalpsaXeHMs, 3aTeM — II0-
Tepsa BJIEKTPONMUTAHMSA C PUCKOM I'M—
0er XMBOTHEIX M3-3a 0OTKa3a DJIeK-—
TpOHHOﬁ CHUCTEMEL praBﬂeHMH BEeHTU—
Jgaumelr, nomauy kopMa M T.I.

Tearp; wkoJa; OTkas 3JIeKTPOCHabxeHuUdA (HaIpuUMep,
YHUBEepMAar; CIOp-— OCBElleHMUs ), CHOCOOHBI BEI3BATH IIa-—
TUBHOE COOpyXeHHue |[HuKy. OTKa3 CHMCTEMBl IIOXAPHOM CUI-—
HalM3aluuM, BHSHBALIMM BaTepPXKy
IIPOTUBONOXAPHEX MEPONPUATUN

Bauk; crpaxoBasa Orxkas BJeKTpocHabxeHusa (HaIpuMep,
KOMIIaHMSA; KOMMep-— |OCBelEeHMs), CIOCOOHBIM BHS3BATH Ia-—
yeckum oduc HUKY . OTKas CUCTEMH IIOXapHOM CUI-—
Hajy3aluy, BEHES3BBALILUY 3aIepPXKy
IPOTUBOIIOXAPHEIX MeponpuaTun. [lo-
TEPM CPEenCTB CBA3M, COOM KOMIBIO—
TEPOB C NOTEepeM NaHHEX

BosbHHULA; OeTckuy |OTkaz B3JIeKTpoCHaOXeHMUS (HaopuMmep,
caznm; IOoM nIJia npe- |oCBelleHMs), CIOCOOHEIM BHBBATHL IIa-—
CTapeJibx HUKY. OTKaszs CUCTEMEBl ITOXAPHOM CUI—
HaJM3aluy, BHEBHBAINUY 3aIEPXKY

IIPOTUBOIIOXAPHEIX MeponpuaTrui. Ilo-—
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TEepM CPEenCTB CBA3M, COOM KOMIIBIO—
TEpPOB C IOTepel IOaHHBX. Heobxomm-—
MOCTBb I[IOMOWM TSAXEJIODOJIBHEIM M He-
IIOAOBWOKHBEIM JIOOSIM

[Tp OMBIITIE HHEIE
npennpusaTmus

IONOJIHUTEJIbHEIE [IOCJIeOCTBUS, 3aBU-—
cAamye OT YCJIOBMM NPOMBBOLCTBA, -
OT HE3HAUMTEJIbHHEX [IOBPEXIEeHUM IO
fOonpuMx ymepOOB M3—-3a HNOTEPb NPO-—
OyKLUUM

Myseu u apxeojio-—
I'M4YecKue MnaMATHU-
KM

HerocnosiHMMasag NOTepsS KYJIbTYPHBIX
LeHHOoCTen

CrieLmasib HEIV

CpexncrBa CcBA3U;

HepmonycTumoe HapyleHre KOMMYHAJlb—

IpencTaBJisgo—
myM omnac-
HOCTbL IJig
Hernocpen-—
CTBEHHOTO
OKPYXeHUS

BapuMe Npennpusi-
TUS; 3alpaBOUYHEE
CTaHUUM,; [IPOU3-—
BOICTBa IeTapl u
beliepBepKOB

C OTPaHMUEH- [3JIeKTpoCTaHUuu; HOT'O OOCJIlyXMBaHMA (TeJIEKOMMYHMKA—
HOM ONaCHO-— IOXapooIaCHHE umit) . KocBeHHas ONaCHOCTB Ioxapa
CTBIO NpPOMU3BOOCTBA OJig coCeOHUX OOBEKTOB

CneumnaneHeli, |HedprenepepabaTei— [Ioxapel M B3PEBE BHYTPU OOBEKTaA U

B HENOCPEeAOCTBEHHOM OJIM30CTU

Crieumasib HEIV,
OIlACHBIM OJIg
DKOJIOTUN

XyMMYEeCKUM 3aBOI;
aTOMHasa SJIEKTPO-—
CTaHUMA; OUOXUMU-—
yeckue OQabpukm u
JabopaTtopumn

[loxap M HapylweHye paboTe 000pyHO-—
BaHMA C Bpe,JIHI::IMI/I IocjyienCTBmMAMMU
OJIg OKpYyXamley cpensl

Mpw cTpoMTENLCTBE M PEKOHCTPYKLMM AN KaXO0ro krnacca o6bekToB TpebyeTcs onpeaenvTe HeobxoanMble
YPOBHMW HAOEXHOCTM 3awnTbl OT NpsMbIX yaapos MonHum (MYM). Hanpumep, ans 06bI4HbIX 06 EKTOB MOXET BbiTb
NpeanoXeHo YeTbIpe YPOBHSA HaAEXHOCTU 3alUmThl, yka3aHHble B Tabn. 2.2.

YPOBHW 3ALWLNTLI OT MNMYM ANA OBbIMHBIX OB BLEKTOB

YPOBEHL 3allMTEL

HamexHocThr 3aumTel OoT IIYM

IT
ITIT
Iv

0,98
0,95
0,90
0,80

[Ons cneumanbHbIX OOBbEKTOB  MWHMUMAnNbHO ,ElOHyCTVIMbII7I YpOoBEHb HaAeXHOCTU 3alUTbl

Tabnuua 2.2

or [YM

yCcTaHaBnmBaeTtcsa B npegenax 0,9 - 0,999 B 3aBUCMMOCTM OT CTEMEHU ero o6LEeCTBEHHON 3HAYNMMOCTU U TSXKECTU
oxuaaemblx nocneactsni ot NMYM no cornacosaHuio ¢ opraHamu rocyfapCTBEHHOrO KOHTPONS.
Mo xenaHuio 3aKasyvka B NMPOEKT MOXET ObITb 3aN0oXeH YPOBEHb HAOEXHOCTU, MPEBbILLAWMA NpeaensHo

O0MYyCTUMBIN.

2.3. NapameTpbl TOKOB MOSTHUM
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MapameTpbl TOKOB MOSTHMM HEOBXOANMbBI AN pacveTa MEXaHUYECKUX N TEPMUYECKNX BO3OENCTBUN, a TaKKe
Ons HOPMUPOBAHNA CPEACTB 3alUNTbl OT 3MEKTPOMArHUTHbIX BO3AENCTBUN.

2.3.1. Knaccudmkaumsa Bo3gencTBuin TOKOB MOJSTHUMN

[nsi KaXgoro ypoBHSA MOJSTHME3ALLMTBI AOMKHbI ObiTb ONpeaeneHbl NpeaensHO AoMyCTUMbIE NapaMeTpbl ToKa
MOnHWW. [JaHHble, NpuBEeAEeHHbIE B HOPMaTUBE, OTHOCATCS K HUCXOOSALUM U BOCXOAALLUMM MOSTHUSIM.

CooTHoOLEeHMEe NONAPHOCTEN pa3psdoB MOMHWMU 3aBUCUT OT reorpadduyeckoro MOSIoKEeHUs MecTHocTu. B
OTCYTCTBME MECTHbIX AaHHbIX MPUHUMAOT 3TO COOTHOLEHUe paBHbiM 10% Ona paspsgoB C NOMOXKUTENbHLIMU
Tokamu n 90% onsa pas3psaoB ¢ OTpuuaTeNbHbIMU TOKaMU.

MexaHnyeckue n TepMuyeckne OEeNCTBUA MOSNHUM ODYCnoBneHbl MUKOBbIM 3HayYeHnem Toka |, MonHbIim
3apagom QnonH, 3apsgom B umnynbce Qumn u ygenbHon aHeprven W / R. Haubonbwme 3HauyeHus aTumx
napameTpoB HabNOATCA NPY NONOXUTENbHbLIX paspsifax.

MoBpexaeHus, Bbi3BaHHbIE MHOYLIMPOBAHHBLIMWU NepeHanpsXXeHnsMn, obycnoBneHbl KPYTU3HOW PpoHTa ToKa
mMornHuun. KpytusHa oueHuaetcs B npegenax 30%-Horo n 90%-Horo ypoBHen OT HambonblUero 3HavyeHus Toka.
Haunbonbluee 3HayeHre 3TOro napaMeTpa HabnogaeTcst B NOCneayroLwmx MMNynbcax oTpuuaTenbHbIX pa3psgos.

2.3.2. MapameTpbl TOKOB MOJIHUM, Npeanaraemble s HOPMUPOBAHUS CPEACTB 3aluUThl OT NPSAMbIX YOapoB
MOJTHUM

3Ha4yeHus pac4eTHbIX NapaMeTpoB AN NPUHATBIX B Tabn. 2.2 ypoBHEN 3aLUMLWEHHOCTU (MPpY COOTHOLLEHMN
10% k 90% mexay AoNsMu NOMOXMTENbHbIX U OTpULaTENbHbIX Pa3psaoB) NnpmMeedeHsl B Tabn. 2.3.

Tabnuua 2.3

COOTBETCTBME MAPAMETPOB TOKA MOJIHM 1 YPOBHEW 3ALLUTbI

[lapaMeTp MOJIHUM YpOBEeHb 3BalMTH
I IT ITI, IV
[lmkoBOE SBHAUEeHMue TokKa 1, KA 200 150 100
[TonHEM 3apsan QnoJiH, Ki 300 225 150
Bapan B uMmnyJubce Qumi, Ki 100 75 50
YnenvHasa sHeprusa W / R, kIx/OMm 10000 5600 2500
CpenHsas kpyTtushHa di/dt30/90%, xA/MkcC 200 150 100

2.3.3. [InoTHOCTb yAapoB MOMHUK B 3EMITIO

MNoTHOCTb YyAapOB MOMHMU B 3EMII0, BblPaXXEHHAs Yyepes YMCo nopaxeHu 1 KB. KM 3eMHOW MOBEPXHOCTH
3a rog, onpegensieTcsi No 4aHHbIM METEOPOJIOrM4ecknx HabnogeHnn B MecTe pa3MeLleHnst obbekTa.

Ecnu e nnoTHOCTb yaapoB MonHWM B 3emnio Ng HeusBecTHa, ee MOXHO paccuutaTb MO CcrneayloLllen
dopmyne, 1/(kB. KM X rof):

Ng = 6,7 x Td / 100 (2.1)

roe Td - cpeaHAada npoaoImXUTENbHOCTb IPO3 B Yacax, onpegeneHHad Mno pernoHarbHbIM KapTam
MHTEHCUBHOCTU FpOSOBOVI neAaATenbHOCTU.

2.3.4. TlapameTpbl TOKOB MONHWKW, npegrnaraemble AN HOPMUPOBaAHUA CPEeACTB  3aliuThbl  OT
3NEeKTPOMarHUTHbIX BO3AENCTBUIA MOMHUMN

Kpome MexXaHu4eCckux u TepMUYeCKnx BO3AENCTBUA TOK MOSMHUM CO303aE€T MOLHbIE MMnNynbCbl
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SMNEKTPOMArHMTHOIO  MU3MNy4YeHUs, KOTOpble MOryT OblTb MPUYMHOW MNOBPEXOEHUS CUCTEM, BKIIHOYAOLLMX
obopyaoBaHune CBA3W, YNpaBreHUs, aBTOMAaTUKW, BbIYMCIIUTENBHBIE U MHOPMALMOHHbBIE YCTPOMCTBA U T.M. ITH
CMOXHble W [OPOrocToslne CUCTEMbI UCMOMb3YITCA BO MHOMMX OTpacnsx npoussoactBa M 6GusHeca. Wx
noBpexaeHue B pesynbTaTe yaapa MOMHUM KpanHe HexenaTtenbHO No coobpaxeHusm 6e3onacHocTn, a Takke no
SKOHOMWYECKUM COOBPaKEeHUAM.

Yoap MomHMM  MOXeT codepxatb NnMbO  eOMHCTBEHHbI  MMNynbC TOoKa, nmMbo CcocToATb U3
nocrnefoBaTenlbHOCTU MMMYMbCOB, pasfdeneHHbIX MPOMEXyTKaMu BpemMeHM, 3a KOTopble npoTekaeT cnabbiv
conpoBoXAalowmn Tok. [lapameTpbl MMNynbca TOKa NEpPBOro KOMMOHEHTa CYLECTBEHHO OThuyalTca OT
XapakTepucTMk UMMNYNbCOB MOCNEeAyLWMX KOMMOHEHTOB. Hwxe npuBOAATCA [AaHHble, XapakTepusyloLime
pacyeTHble MapameTpbl MMMYfbCOB TOKa MEpPBOro M Mocneayllmx uMmnynbcoB (1abn. 2.4 un 2.5), a Takke
ANUTEnNbHOro Toka (Tabn. 2.6) B naysax Mexay Mmnynbcamum Ans OBblYHbIX OOBLEKTOB MPU PasnUYHbIX YPOBHSAX
3aLMThI.

Tabnuuya 2.4

NAPAMETPbI MEPBOIO NMIMYJNIbCA TOKA MOJTHUN

[lapaMeTp TOKa YPpOBEHEb 3allUTEH
I IT ITI, IV
MakcuMyM Toka I, KA 200 150 100
OnuTenbHOCTE QpoHTa Tl, MKC 10 10 10
Bpems nogsycnana T2, MKC 350 350 350
Bapsan B mMnyJbce Qcym <*>, Ki 100 75 50
YoenbHasa sHeprusa B umnyjgsce W / R <**>, MIx/Om |10 5,6 2,5

<*> [lockonbKy 3HauMTenNbHas 4YacTb obulero 3apsga Qcym npuxoguTcs Ha NepPBbIN UMMNYMbC, NonaraeTcs,
YTO OOLLMIA 3apsag, BCEX KOPOTKUX MMMYNbCOB PABEH NPUBEAEHHOW BENNYUHE.
<**> [lockomnbKy 3HaunTenbHas 4Yactb obuien yaenbHon aHeprum W / R npuxoguTtcst Ha nepBbIi UMNYIbC,
nonaraeTcsi, YTo OO 3apsig BCeX KOPOTKMX MMMYIbCOB paBeH NMPUBELAEHHON BENUYNHE.

Tabnwuua 2.5
MAPAMETPbI NOCNEAYKOLWENO MMMYJNbCA TOKA MOJTHNA
[lapameTp TOKa YpoBeHb BallMTH
I IT IT1, IV
MaxcuMmyM Toka I, KA 50 37,5 25
OnuTeslbHOCTL GpoHTa Tl, MKC 0,25 0,25 0,25
Bpemsa nosycnana T2, MKC 100 100 100
CpenHsas KpyTM3Ha a, KA/MKC 200 150 100
Tabnvua 2.6

MAPAMETPbI OJIMTENIbHOIO TOKA MOJTHUA B NMPOMEXYTKE

MEXOY NMMYINbCAMU
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[lapaMeTp TOKa YpOBEeHb 3alMTH
I IT ITT, IV
Bapan Qmn <*>, K 200 150 100
InurensHocTs T, C 0,5 0,5 0,5

<*> Qan - 3apsaa, 06yCJ'IOBJ'IeHHbIl7I AONNTENbHbIM MPOTEKaHMEM TOKa B nepuon Mmexay AByMA mMMnyrnbcamMun
TOKa MOJTHUN.

CpegHuii Tok NnpnbnusntensHo paseH Qan/ T.
dopma MMMynbLCOB TOKa ONpeaensieTcs creayowmM BblpaXKeHNEM:

10
i(t) = [I(t / Tayl) X exp (-t / may2)] / (2.2)

10
/ h x [1 + (t / Tayl) 1]

roe:

| - MakCMyMm TOKa;

h - KoadhULMEHT, KOPPEKTUPYIOLLMIA 3HAYEHNE MaKCMMyMa TOKa;

t - Bpems;

Tay1 - NOCTOsIHHAsA BpeMeHU ansi PpoHTa;

Tay2 - NOCTOsIHHAas BpEMEeHU Ansi cnaja.

3Ha4yeHns napameTpoB, BXoasawmux B hopmyny (2.2), onMcbIBalOLLY0 U3MEHEHNE TOKa MOMTHUN BO BPEMEHH,
npuBeneHbl B Tabn. 2.7.

Tabnwuua 2.7

3HAYEHWA MAPAMETPOB 1A PACHETA ®OPMbl UMIMYNbCA TOKA MOJTHUN

[lapameTp [IepBEIM MMIIYJIbEC lMocnenyomul MMIYJIbC
YPOBEHB 3allUMTH YPOBEHb 3allUMTEH
I IT IIT, IV I IT IIT, IV
I, xA 200 150 100 50 37,5 25
h 0,93 0,93 0,93 0,993 0,993 0,993
Tayl, MKC 19,0 19,0 19,0 0,454 0,454 0,454
Tay2, MKC 485 485 485 143 143 143

OnNuTenbHbIN UMMYNbC MOXET ObITb MPUHAT NPAMOYIOSibHBIM CO CpeHUM TOKOM | u gnuTtenbHocTbio T,
COOTBETCTBYIOLLMMN AaHHLIM Tabn. 2.6.

3. BAWLWNTA OT NPAMbBIX YOAPOB MOJIHUA
3.1. Komnnekc cpeacTs MOMHME3aLLNTbI
Komnnekc cpefcTB MOMHME3ALUUTbLI 30aHWIA UMW COOPYXXEHWUA BKIOYaeT B cebs yCTpoMCTBa 3almTbl OT

NpsMbIX yAapoOB MOSNHUM (BHELUHSI MoOnHuesawutHas cuctema - M3C) u ycTpolicTBa 3alimTbl OT BTOPUYHBIX
BO34eNCTBMIN MOMHUM (BHYTpeHHAS M3C). B YacTHbIX crnyyasx MonHuesallmMta MOXeT coaepXaTb TONbKO BHELLHNE
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WNN TONbKO BHYTPEHHWE YycTpowncTBa. B obwem crnydyae 4yacTb TOKOB MOSHUWM MNPOTEKaeT MO 3femMeHTam
BHYTPEHHEN MONHNe3aLUnThbI.

BrewHaa M3C moxeT ObiTb M30NMpoBaHa OT COOPYXeHus (OTAenbHO CToswmMe MOSIHMEOTBOAbl -
CTEepXHEBble UMW TPOCOBbIE, a TaKKe CcocedHWe COOPYXEHUS, BbIMONHAKLWNE QYHKLUN EeCTECTBEHHbIX
MOMHNEOTBOAOB) UNWN MOXET ObiTb YCTAHOBMEHA Ha 3alMLLAeMOM COOPYXKeHUN 1 Aaxe OblTb ero 4acTbto.

BHyTpeHHVMe ycTponcTBa MOMHME3aWMTbl MpegHasHadyeHbl Afs  OrpaHUYeHust  3MeKTPOMarHWTHbIX
BO34ENCTBUI TOKa MOMHUW W NPeAoTBPaLLEHNS NCKPEHUI BHYTPU 3alumLiaemMoro oobekra.

Toku MonHuK, nonagaroLime B MOMHUENPUEMHUKM, OTBOAATCA B 3a3eMnuTenb Yepes CMCTEMY TOKOOTBOAOB
(cnyckoB) u pacTekaroTcsi B 3emIie.

3.2. BHelwHAA MonHMesalluTHas cuctema

BHewHaa M3C B obuiem cnydyae cOCTOUT 13 MOMHUENPUEMHUKOB, TOKOOTBOAOB U 3a3emnuTenen. B cnyyae
crneumanbHOro U3roToBfAeHUs X Matepuarn u cedeHust AOMKHbl YA0BNeTBOpATb TpeboBaHuam tabn. 3.1.

Tabnuua 3.1

MATEPUAN N MUHUMAJTbHBIE CEYEHUA SNTEMEHTOB BHELLIHEW M3C

YpOBEHDb MaTepnai CeueHue, KB. MM
3aUMUTEL
MOJIHMEIPUEMHMKA TOKOOTBOIA 3a3eMInTeNa
I - IV Cranb 50 50 80
I - 1Iv AJIIOMMHUM 70 25 He npmumMeHseTcsa
I - IV Menb 35 16 50

MpumeyaHune. YKasaHHble 3HA4YEHUS MOTYT ObiTb YBENUYEHbI B 3aBUCMMOCTU OT MOBbLILUIEHHOW KOPPO3UKn nnm
MeXaHN4YeCKNX BO3OENCTBUN.

3.2.1. MonHmenpMeMHNKM

3.2.1.1. O6wme coobpaxeHus

MonH1enpueMHuKkn MoryT BbiTb CneunanbHO YCTaHOBMEHHbIMU, B TOM Yncie Ha obbekTe, nMMbo nx dyHKUMM
BbIMOSIHAIOT KOHCTPYKTVBHbIE 3fleMeHTbl 3alimiiaemoro obbekTa; B MOCNedHEeM Criydae OHUW Ha3blBalTCs
€CTeCTBEHHbIMW MOSTHUENPUEMHMKaMM.

MonHMenpueMHUKN MOryT COCTOSTb M3 NPOM3BOSIbHOW KOMOWHaUWMW Cneaylolmx 3MeMEeHTOB: CTepXHen,
HaTAHYTbIX NPOBOAOB (TPOCOB), CETYATbLIX MPOBOAHUKOB (CETOK).

3.2.1.2. EcTecTBeHHbIE MOMHMENPUEMHNKN

Cneayowmne KOHCTPYKTMBHbIE 3NIEMEHTbI 30aHWUIN U COOPY>KEHWUA MOTYT paccMaTpuBaTbCH Kak eCTEeCTBEHHbIe
MOJTHVENPUEMHUKM:

a) MeTannuyeckmne KpoBnu 3amaemMblx 06 LEKTOB Npy YCNOBUN, YTO:

aneKTpuyeckast HenpepbIBHOCTb MEXAY pasHbIMK YacTaMu obecnedeHa Ha JONMUIA CPOK;

TONLWWMHA MeTarnna KpoBMn COCTaBMseT He MeHee BeNnuuHbI t, npyBeaeHHon B T1abn. 3.2, ecnn Heobxoammo
npeaoxpaHvTb KPOBIO OT MOBPEXAEHNS UMK NPOXora;

TONWMWHa MeTanna KpoBnu cocTaBnseT He meHee 0,5 MM, ecnM ee HeobsAsaTenbHO 3awywartb OT
NoBpEeXAEHUNA U HET ONACHOCTM BOCNIAMEHEHUST HaXOAALWMXCS NOA KPOBIEN roptoynx MaTepuanos;

KPOBIS HE MMEET U30MALUMOHHOrO NOKPbITUSA. MNpyn 3TOM HEOOMBLUON CrON aHTUKOPPO3UOHHOW Kpacku, unu
cnon 0,5 Mm achanbTOBOro NOKPLITUSA, UK CIoM 1 MM MAACTUKOBOMO MOKPbITUS HE CYMTaeTCAa U3onsaumen;

HemeTannmM4yeckue NoKpbITUS Ha/MnNu Nog MeTanIMYeckon KpoBnen He BbIXOAAT 3a npegernbl 3aLuwaemMoro
06bekTa;

0) MmeTannumyeckue KOHCTPYKLUN Kpbiwn (pepmbl, COeaMHEHHas Mexay cobon cTanbHas apmartypa);

B) MeTannMyeckme anemMeHTbl Tuna BOAOCTOYHbIX TPyD, yKpalleHun, orpaxgeHun Mo Kpaw Kpbiwun u T.M.,
€CMN1 UX CeYEHNE He MEeHbLUE 3HaYEHWI, MPeanncaHHbIX Ans 06bIYHBIX MOFTHUENPUEMHIKOB;
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r) TexHonorMyeckne meTtannmyeckue Tpyobl U pe3epByapbl, €CMM OHU BbINOSHEHbI U3 MeTarnna TOMLWMUHON He
MeHee 2,5 MM W NponMnaBfeHne WM MPOXOr 3TOro MeTanna He npuMBedeT K OnacHbIM MU HeaonyCTUMbIM
nocneacTeuam;

A) MeTannuyeckne Tpybbl U pe3epByapbl, €CMN OHU BbINOMHEHbI U3 MeTanmna TOMNWWUHOW He MeHee 3HauyeHus
t, NnpuBeaeHHoro B Tabn. 3.2, U ecnu NoBbILLEHNE TemnepaTypbl C BHYTPEHHEN CTOPOHbI 0ObEKTa B TOYKe yaapa
MOJSTHWUM He NpeacTaBnsieT OnacHOCTY.

Tabnuya 3.2

TONWWMHA KPOBIN, TPYBbI NI KOPITYCA PE3EPBYAPA,
BbINONHAKOWMX ¢YHKUNMN ECTECTBEHHOIO MOJITHMENPUEMHWKA

YpoBeHb 3alUTEH MaTepmai Tonmuuea t, MM, He MeHee
I -1V Xemneso 4
I -1V Menb 5
I -1V AJIIOMUHMAM 7

3.2.2. TokooTBOAbI

3.2.2.1. Obwme coobpaxeHuns

B uenax cHuxeHus BEpPOSTHOCTU BO3HUMKHOBEHUS OMACHOro MCKPEHWs TOKOOTBOAbI AOIMKHbI pacrnonaraTbes
Takum obpasom, YTOObI MeXAY TOUYKOW NopaXeHUs: U 3eMnen:

a) TOK pacTeKkarcs N0 HECKOMbKMM naparnmnernbHbIM NyTsM;

0) anvHa aTux nyten bbina orpaHM4yeHa 4o MYUHUMYMA.

3.2.2.2. PacnonoxeHne TOKOOTBOOOB B YCTPOMCTBAX MOJSIHME3ALLUTLI, U30MMPOBaAHHbLIX OT 3alluLLaeMoro
obbekTa

Ecnu mMonHMenpMeMHUK COCTOUT U3 CTEPXKHEN, YCTAHOBMNEHHbIX HA OTAENbHO CTOSALWMX onopax (Unu ofgHown
Onope), Ha Kaxayto onopy A0MKeH OblTb NPeayCMOTPEH MUHUMYM OAWH TOKOOTBOA,.

Ecnn monHuenpmeMHmK COCTOUT U3 OTAENbHO CTOSALLMX FOPU3OHTAarbHbIX MPOBOAOB (TPOCOB) UNN U3 OJHOrO
npoeoga (Tpoca), Ha Kaxabl KOHeL, Tpoca TpebyeTcss MMHMMYM NO O4HOMY TOKOOTBOAY.

Ecnn monHuenpueMHuK npeacTaBnsaeT cobov ceTyaTyld KOHCTPYKLMIO, NOABELUEHHYH Haf 3aluliaemMbiM
00BbEeKTOM, Ha Kaxayl ee onopy TpebyeTcss He MeHee opHoro TokooTBoga. Obuiee KONMMYECTBO TOKOOTBOOOB
OOJMKHO ObITb HE MEHee OBYX.

3.2.2.3. PacnonoxeHvne TOKOOTBOAOB NPU HEU3ONMPOBAHHbLIX YCTPOMCTBaX MOMHNE3aLUTbI
TokooTBOAbI pacnonaratTcsi Mo NepumeTpy 3awuwaemMoro obbekta Takum obpas3om, 4ToObl cpegHee
paccTosiHNe MeXAy HUMU BbINo He MeHbLUE 3HAaYeHW, NpUBeAEHHbIX B Tabn. 3.3.

Tabnwuya 3.3
CPEOHVE PACCTOAHNA MEXOY TOKOOTBOOAMUN B SABNCUMOCTU
OT YPOBHA SAWLNLLEHHOCTIN
ypOBeHb 3alllIThEI CpenHee pacCcTodaHMEe, M

I 10

II 15

III 20

v 25
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ToKoOTBOAbl COEAMNHSIOTCA FTOPU3OHTalbHBIMM Nnosicamu B6IM3M NOBEPXHOCTU 3eMin U vyepes kaxable 20 m
Nno BbiCcOTe 3aaHuS.

3.2.2.4. YkasaHus no pasmeLLeHno TOKOOTBOAOB

>KenatenbHo, 4TOGbI TOKOOTBOALI PABHOMEPHO pacnonaranncb No NepumeTpy 3awuuiaemoro obwvekra. o
BO3MOXXHOCTW OHM NPOKaabiBaloTCs BONM3N yrnoB 3aaHui.

He n3onumpoBaHHble OT 3aLmiaemMoro o6bekTa TOKOOTBOAbLI NPOKNaAbiBalOTCA CrieAyoLWwmMM 00pasom:

€CNnn CTeHa BbIMOJSTHEHA N3 HEroptoYero maTepmana, ToKooTBOAbl MOryT GbiTb 3aKpensieHbl Ha MOBEPXHOCTU
CTEHbI UM MPOXOANUTL B CTEHE;

€CNnn CTeHa BLINOJIHEHA U3 FOPHYEro maTepuana, TOKOOTBOAbl MOryT ObITb 3aKpenseHbl HeNocpeacTBEHHO
Ha NOBEPXHOCTU CTEHbl, TaK YTOObI NMOBbILLEHNE TemnepaTypbl NPy NPOTEKAHUN TOKa MOMHUW He NPeAcTaBnsino
OMacHOCTK ANns Matepuana CTeHbl;

€ecnn CTeHa BbINOMHEHAa M3 roptoyvero matepuana u noBbllLeHne TemnepaTypbl TOKOOTBOAOB NpeacTaBnsaeT
0N HEero onacHoCTb, TOKOOTBOAbI AOMKHbI pacnonaratbCsl Takum obpa3oM, YTobbl pacCTOsHUE MeXOy HUMU U
3awuaembiMm obbekTom Beerga npesbiwano 0,1 M. MeTtannuyeckne ckobbl AN KpenneHus TOKOOTBOAOB MOryT
ObITb B KOHTAKTE CO CTEHOMN.

He cnepyeT npoknagpiBaTb TOKOOTBOAbI B BOAOCTOYHbIX TpyOax. PekomeHayeTcs pasmellaTtb TOKOOTBOAbI
Ha MaKCcUMaribHO BO3MOXHbIX PACCTOSIHUSAX OT ABEPEN U OKOH.

TokooTBOAbI NPOKNadbIBAlOTCA MO MPSIMbIM M BEPTUKaNbHLIM NIMHMSAM, Tak YTOObI NyTb OO 3emnun 6bin no
BO3MOXXHOCTU KpaTyanwnm. He pekomeHayeTcsl Npoknagka TOKOOTBOAOB B BUAE NETENb.

3.2.2.5. EcTecTBeHHbIe anemMeHTbl TOKOOTBOAOB

Cneayowmne KOHCTPYKTUBHbIE 3NIEMEHTbI 30aHNA MOTYT CHUTaTbCH €CTECTBEHHbIMW TOKOOTBOAAMM:

a) MeTannuyeckmne KOHCTPYKLUM NPu yCroBUK, YTO:

3MneKkTpuyeckas HenpepbiBHOCTb MEXAY PasHbIMU 3fieMeHTaMu ABMASeTCH AOSNTOBEYHOW M COOTBETCTBYET
TpeboBaHuam n. 3.2.4.2;

OHW MMEKT He MeHbluMe pasmepbl, Yem TpebyrTca Ans cneumanbHO NPedyCMOTPEHHbIX TOKOOTBOOOB.
MeTannuyeckne KOHCTPYKLUU MOTYT UMETb U30MSALMOHHOE MOKPbITUE;

6) MeTannMYecKknin kapkac 34aHus UM COOPYXEHUS;

B) coeguHeHHasa Mexay cobon ctanbHas apMaTypa 34aHns UnvM COOPYXKEHUS;

r) yactu dpacaga, NpoUNMpoBaHHbIE 3MEeMEHTbI U OMOPHbIE MeTannnyeckue KOHCTPyKuMu dacaga npu
YCNOBUK, YTO UX pasMepbl COOTBETCTBYIOT yKa3aHWAM, OTHOCALLUMMCS K TOKOOTBOAaM, a UX TOMLWKMHa cocTasnseT
He meHee 0,5 mMm.

MeTannuuyeckas apmaTypa >Kenes3obeTOHHbIX CTPOEHUW cyMTaeTcss obecneymBaloLlent 3NEeKTPUYECKYHo
HenpepbIBHOCTb, €CIM OHa YA0BNETBOPSET CreayoWwumM YCAOBUSM:

npumMepHo 50% coeanHeHw BepTUKanbHbIX U FTOPU3OHTaNbHbIX CTEPXKHEN BbIMONTHEHbLI CBApPKON UM UMEIT
XKeCTKylo cBa3b (6onToBoe KpenneHve, Bs3ka NpoBOIOKON);

aneKkTpuyeckass HenpepbiBHOCTb obecrneveHa Mexay CTanbHOW apMaTypol pasnuyHblX —3apaHee
3aroToBMeHHbIX 6ETOHHBLIX BNIOKOB M apmaTypon 6eTOHHbIX B6M10KOB, NOArOTOBMEHHbIX HA MeCTe.

B npoknagke ropusoHTanbHbIX MOSICOB HET HeOOXOAMMOCTM, ecnn MeTannuyeckne Kapkacbl 34aHus Wnu
CTanbHas apmarypa xenesobeTtoHa UCMONb3YOTCA Kak TOKOOTBOAI.

3.2.3. 3azemnurtenu

3.2.3.1. Obwme coobpaxkeHus

Bo Bcex cnydadx, 3a WUCKM4YeHneM WUCNnosnb3oBaHUA OTAENIbHO CToAllero moliHnmeoTBodad, 3a3eMInTelb
MOITHMe3alwunTbl crnegyet COBMECTUTb C  3a3eMIIUTenaMm  3NeKTPoyCTaHOBOK U CpeadcTB CBA3N. Ecnn atmn
3asemMnumTtenn AOOJDKHbI ObITb pasgeneHbl no KakuM-nmbo TeXHOMOrM4Yeckum COO6pa>KeHI/IF|M, nx cnenyet
006beanHUTL B OOLLYIO CUCTEMY C MOMOLLbIO CUCTEMbI YPaBHMBAHMSA MOTEHLMAN0B.

3.2.3.2. CneumanbHO NpoknagbiBaemble 3a3eMnsaioLmne anekTpoabl

LlenecoobpasHo wucnonb3oBaTh Creaylwmne TUNbl 3a3emMnuTenen: OOUH WM HECKOSIbKO KOHTYPOB,
BEPTUKAnbHbIe (MNN HaKIMOHHbIE) 3NEKTPOoAbl, pagnanbHO PAcXOOALLMECS SMEKTPOAbl UMK 3a3eMIISOLLNIA KOHTYP,
YINOXEHHBIN Ha fHEe KOTNOBaHa, 3a3eMIsItoLLNE CETKN.

CunbHO 3arnybneHHble 3a3eMnuTeny okasbiBalTCA 3(PPEKTUBHBIMW, €CNU  yAEeNbHOE COMpPOTUBIIEHNE
rpyHTa yMeHbLUaeTCst C rmMyOGuMHOM 1 Ha Gonbliol rnybrHe okasbiBaeTCH CYLLECTBEHHO MEHbLUE, YEM Ha YPOBHE
OOBLIYHOrO PacnonoXeHus.
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3aszemnutens B BUAE HapYyXXHOro KOHTypa NpeanoyTUTENbHO NpoknaapiBaTh Ha rmybuHe He meHee 0,5 m oT
NOBEPXHOCTN 3eMJTN N Ha paCCTOAHUN HE MeHEee 1 M OT CTeH. 3836MJ‘IFHOLIJ,I/I€ ANeKTpoabl AOJTXHbI pacnonaraTtbca
Ha rnybuHe He meHee 0,5 M 3a npegenamm 3awuuwiaemMoro obbekta M OblTb Kak MOXHO 6onee paBHOMEPHO
pacnpeneneHHbIMK; Npnu 3TOM HAAO CTPEMUTLCA CBECTU K MUHUMYMY UX B3aMHOE 3KpaHUpOBaHME.

MybvHa 3aknagky 1 TUN 3a3eMMsoLLMX 3MeKTpoaoB BbiOMpatoTcs M3 ycrnoBus obecnevyeHnss MMHMMarbHOM
KOppO3MK, a Takke BO3MOXHO MEHbLUEA CE30HHOW Bapuauun COMPOTMBIIEHMSI 3a3eMSieHMs1 B pesyrbTaTte
BbICbIXaHWS 1 NPOMEpP3aHnst rpyHTa.

3.2.3.3. EcTecTBeHHble 3a3emMnatoLme INEKTPOabI

B kauyecTBe 3a3eMnsoLLMX SMEKTPOAOB MOXET WUCMONb30BaTbCsl COeAMHEHHasi Mexay coboi apmartypa
xenesobeToHa uUnu nHble NoA3eMHble MeTannMyeckne KOHCTPYKUUK, oTBevatowme TpebosaHuam n. 3.2.2.5. Ecnn
apmatypa >xenesobeToHa MCMOMb3yeTCs Kak 3a3eMnsioliue  3neKkTpodbl, MOBbIEHHble TpeboBaHus
NpeabaBNATCA K MecTaM ee COeAMHEHUN, 4YToDbl MCKMUUTh MexaHudeckoe paspylieHune 6etoHa. Ecnum
NCnonb3yeTcsa npegHanpsikeHHbIn 6eTOoH, cneayeT ydeCTb BO3MOXHbIE MOCMEACTBMS NPOTEKaHWUsi TOKa MOSHUM,
KOTOPbIN MOXET Bbl3BaTb HEAOMYCTUMbIE MEXaHUYECKME Harpy3Ku.

3.2.4. KpenneHne 1 coeanHeHust aneMmeHToB BHellHen M3C

3.2.4.1. KpenneHue

MonHMenpueMHUKN 1 TOKOOTBOAbl XKECTKO 3aKpenmnsalTcs, Tak 4YToObl MCKMNOYWUTL N0OON paspbiB Mnu
ocrnabneHve KpenneHuss NPOBOAHUKOB Mo AEVCTBMEM 3MEeKTPOAMHAMMYECKUX CUM UMW CYyYalHbIX MeXaHUYeCKnNX
BO30EWCTBUN (Hanpumep, OT NopbiBa BETPa UM NageHUs CHEXHOro nnacra).

3.2.4.2. CoeanHeHus
KonuyectBo coeauHeHW NpOBOOHMKA CBOOMTCA K MUHMManbHOMYy. CoeauHEHUsT BbIMOMHSIIOTCS CBapKOWN,
nankon, JONYCKAeTCs TaKKe BCTABKa B 3aXKMMHOW HAKOHEYHMK nnn 60nToBOE KpenneHue.

3.3. Bbibop monHmneoTBoO0B
3.3.1. O6wume coobpaxxeHust

Bbibop TMna n BbICOTbI MOSIHNEOTBOAOB MPOM3BOAMUTCA MCXOOA U3 3HaYeHui Tpebyemon HagexHocTu P3.
OObeKT cuMTaeTcs 3alWMLEeHHbIM, €Cn COBOKYMHOCTb BCEX €ro MONHWEeOTBOAOB obecneyvmBaeT HaaeXHOCTb
3alnTel He MeHee P3.

Bo Bcex cnyyasix cuctema 3awmTbl OT MPSMbIX YAApOB MOMHWMM BblBMpaeTcsa Tak, YTobbl MakcumanbHO
NCMONb30BanNnCb eCTeCTBEeHHbIE MONMHNEOTBOAbI, @ ecnn obecneynBaemMas UMK 3aLUMLLEHHOCTb HEAOCTaTOYHa - B
KOMOMHaUMK Co cneunanbHO YCTaHOBMEHHbIMM MOSTHNEOTBOAaMM.

B obwem cnyyae BbIGOp MOMHMEOTBOAOB [AOIDKEH MPOU3BOAUTLCA MPM MNOMOLUU COOTBETCTBYHOLLUMX
KOMMNbIOTEPHBIX MPOrpaMM, CNOCOBHbIX BbIYMCIATE 30HbI 3aLLUMTbHI UMW BEPOATHOCTb NPOpPbIBA MOMHUM B OOBEKT
(rpynny obbektoB) mobon KoHdUrypaumm npuv Npov3BOSIbHOM PacnofoXeHWn npakTudecku mwboro umncna
MOJSTHNEOTBOAOB Pa3NNYHbLIX TUMOB.

Mpu Npoumx paBHLIX YCMOBUSIX BbLICOTY MOSIHUEOTBOAOB MOXHO CHW3UTb, €CNN BMECTO CTEPXKHEBBIX
KOHCTPYKLMI MPUMEHSATb TPOCOBbIE, 0COOEHHO MpW UX NOABECKE NO BHELLUHEMY NepumeTpy obbekTa.

Ecnn 3awwmta obbekta obecneyvBaeTcd MNPOCTEWLUMMU MOSHWEOTBOAAMMU (OOMHOYHBIM CTEPXHEBbIM,
OAMHOYHbIM TPOCOBbIM, [OBOWHbIM CTEPXHEBbIM, [OBOWHbIM TPOCOBbLIM, 3aMKHYTbIM TPOCOBbIM), pa3Mepbl
MOJTHMEOTBOAOB MOXHO onpeaensATb, Nonb3yscb 3afaHHbIMU B HACTOSALLEM HOPMATUBE 30HAMU 3aLLUTHI.

B cnyyae npoektupoBaHus MOMHUe3awmTbl Ans 06bIYHOrO 06bekTa BO3MOXHO onpedeneHne 30H 3aluThbl
no 3aLwMTHOMY Yriy Unn MeToaoM KaTALwencs cdepbl cornacHo ctaHgapty MexayHapoAHOM 3NeKTpoTeXHUYECKOM
komuccum (IEC 1024) npu ycnosumn, 4To pacyeTHble TpeboBaHms MexayHapoaHOW aNeKTPOTEXHUYECKON KOMUCCUN
oKasblBaloTCH bonee XecTkumun, Yem TpeboBaHus HacToswen VIHCTpyKuun.

3.3.2. TunoBble 30HbI 3aLLNTbI CTepXHEBbIX N TPOCOBbLIX MOJTHNEOTBOO 0B

3.3.2.1. 30HbI 3aWKTbl O4MHOYHOIO CTEPXKHEBOrO MOSMHMEOTBOAA

CtaHOapTHOM 30HOW 3alUWTbl OOMHOYHOrO CTEPXHEBOrO MOJIHMEOTBOAA BbLICOTOM h ABNAeTCA KpyroBown
KoHyc BbicoTo hO < h, BeplMHa KOTOPOro coBnafaeT C BepTUKanbHOW OCbiD MONHWeoTBoda (puc. 3.1) <*>.
[@abapuTbl 30HbI ONpPeaensaTCs ABYMS napaMeTpaMu: BblCOToM KoHyca hO 1 pagnycom KOHyca Ha ypoOBHE 3eMIun
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r0.

<*> 3pecb 1 fanee pUCyHKM He NpUBOAATCA.

MpuBeOeHHble Hke pacyeTHble popmynbl (Tabn. 3.4) npurogHbl AN MOSHMEOTBOAOB BbicoTOM A0 150 M.
Mpun 6onee BbICOKNX MOMHMEOTBOAAX CrieQyeT NoNb30BaTbCA crneunansHOM METOOANKON pacyeTa.

Tabnwuua 3.4

PACYET 30HbI 3AWWMTbBI OANHOYHOIO CTEP>KHEBOIO MOJIHMEOTBOOA

HamexHOCTB BricoTa BreicoTa koHyca h0, m|Pammyc xonyca r(0, M
3alMTE P3 |MOJIHMeOoTBOIA
h, M
0,9 Or 0 mo 100 0,85h 1,2h
-3
Or 100 mo 150(0,85h [1,2 - 10 X

(h - 100)] x h

0,99 Or 0 mo 30 0, 8h 0, 8h
-3
Or 30 mo 100 (0,8h [0,8 = 1,43 x 10
x (h - 30)] x h
-3
Or 100 mo 150|([0,8 - 10 X 0,7h
(h - 100)] x h
0,999 Or 0 mo 30 0,7h 0, 6h
-4 -3
Or 30 mo 100 (0,7 - 7,14 x 10 [0,6 - 1,43 x 10
x (h - 30)] x h x (h - 30)] x h
-3 -3
Or 100 mo 150([0,65 - 10 X [0,5 - 2 x 10 X
(h - 100)] x h (h - 100)] x h

Ons 30Hbl 3awmTbl Tpebyemon HagexHocTn (puc. 3.1) paguyc ropusoHTanbHOIO CeyYeHus rx Ha BbicoTe hx
onpegenseTtca no opmyne:

r¥ = ———m—————— (3.1)

3.3.2.2. 30Hbl 3aWKTbl 04MHOYHOIO TPOCOBOrO MOSTHMEOTBOAA

CrtaHOapTHble 30Hbl  3aWuTbl  OAMHOYHOrO  TPOCOBOrO  MOSHMEOTBOAA BbICOTOM h  orpaHuyeHbl
CUMMETPUYHBIMW [BYCKaTHbIMWA MOBEPXHOCTAMM, OOpasylolMMU B BepTUKarbHOM CeYeHUn paBHOGEeOpeHHbI
TPeyronbHWK C BepLumHon Ha BbicoTe h0 < h n ocHoBaHuem Ha ypoBHe 3emnu 2r0 (puc. 3.2).

MpuBeaeHHbIE HXe pacyeTHble popmynbl (Tabn. 3.5) npurogHbl ANs MONTHMEOTBOAOB BbicoTOM A0 150 M.
Mpu BGonbluer BbICOTE criedyeT NONb30BaTbCA crneyunanbHbiM NporpaMMHbIM obecnedveHvem. 3gech n ganee nog h
NMOHUMAaETCs MUHUMarbHasi BblCOTa Tpoca Had YPOBHEM 3eMnn (C y4eTOM npoBeca).
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Tabnuua 3.5

PACYET 30HbI SAWNTbLI OOANHOYHOIO TPOCOBOIO MOJIHMEOTBOOA

HagmexHOoCTBb BricoTa BricoTa konyca h0, mM|Pammuyc xonyca r0, M
3alMTE P3 |MOJIHMeOTBOIA
h, M
0,9 Or 0 mo 150 0,87h 1,5h
0,99 Or 0 mo 30 0,8h 0,95h
-4
Or 30 mo 100 |0,8h [0, 95 7,14 x 10
x (h - 30)] x h
-3
Or 100 mo 150|0,8h [0,9 - 10 X
(h = 100)] x h
0,999 Or 0 mo 30 0,75h 0,7h
-4 -3
Or 30 mo 100 [0,75 - 4,28 x 10 [0,7 - 1,43 x 10
x (h - 30)] x h x (h - 30)] x h
-3 -3
Or 100 mo 150|[0,72 - 10 X [0,6 - 10 X
(h = 100)] x h (h - 100)] x h

MonywwnpurHa rx 30HbI 3awmTbl Tpebyemon HagexHocTu (puc. 3.2) Ha BbicOTe hx OT NOBEPXHOCTU 3eMIn
onpeaenseTcs BblpaXeHUeM:

(3.2)

Mpy HeobxoAMMOCTM paclUMpUTb 3alimuiaembll 06bem K Topuam 30Hbl 3almTbl COOCTBEHHO TPOCOBOrO
MOMNHMEeOoTBOAa MOryT O06aBnATbLCA 30HbI 3aLUMUTHI HECYLLUMX OMOp, KOTOpble paccYUTLIBAKOTCS No hopmynam
OOMHOYHBIX CTEPXKHEBLIX MOJIHMEOTBOAOB, NPeACcTaBneHHbIM B Tabn. 3.4. B cnyyae 6omnblumx NpoBECOB TPOCOB,
HanpuMep y BO3AYLUHbIX MMHUIA 3neKTponepeaayn, pekoMeHayeTcs paccunTbiBaTh 06ecneyMBaemMyo BEPOSTHOCTb
npopbiBa MOMHUKU MPOrpaMMHbIMKY MEeToAamu, MOCKOSNbKY MOCTPOEHVME 30H 3alyUTbl MO MWUHMMANbHOW BbICOTE
Tpoca B NponeTe MOXeT NPMBECTM K HeonpaBAaHHbIM 3aTpaTam.

3.3.2.3. 30Hbl 3aWuTbl 4BONHOIO CTEPXKHEBOIO MOSIHMEOTBOAA

MornHueoTBoa cuMTaeTca OBOMHLIM, KOra paccTosiHue Mexay CTepXHEeBbIMWU MONHWEenpueMHukamu L He
npeBblWaeT npefernbHOW BenuuuHbl Lmax. B npoTtvBHOM cnyvae ob6a MONHMEOTBOAA pacCcMaTpuBalOTCH Kak
OAMHOYHbIE.

KoHdurypaumsa BepTUKanbHbIX W TOPU3OHTalbHbIX CEYEeHWW CTaHOapTHbIX 30H 3awuTbl  OBOWMHOro
CTEepXXHEeBOro MorfHueoTBoaa (BbicoTon h n pacctosHuem L mexay MonHueoTBogamu) npeacrasneHa Ha puc. 3.3.
lMocTpoeHmne BHelWHMX obracTen 30H ABOMHOIo MONHMeoTBoAa (MonykoHycoB ¢ rabaputamu h0, r0) nponssognTcs
no copmynam Tabn. 3.4 AN OOMHOYHBLIX CTEPXKHEBbLIX MOMHMEOTBOAOB. Pa3mepbl BHYTpPeHHUX obnacten
onpepgensTca napametpamyn hO wn hc, nepBbin K3 KOTOPbIX 3adaeT MaKCUMarnbHYH BbICOTY 30HbI
HernocpeAcTBEHHO Y MOSHMEOTBOAOB, a BTOPOM - MWHMMAanbHYH BbLICOTY 30HbI nNocepefuHe Mexay
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MornHueoTBoAamu. [Npu paccTtoaHum mexay MonHueoTsogamm L <= Lc rpaHuua 3oHbl He nmeeT nposeca (hc = h0).
[na pacctoaHui Lc <= L <= Lmax BbIcOoTa hc onpeaensieTcs no BbipaXeHuto:

he = ————————- x h0 (3.3)

Bxogswume B Hero npegenbHble pacctosHMa Lmax n Lc BblumcnsoTcs no amnvpuyeckum dopmynam T1adn.
3.6, npurogHbiM AN MOMHMEOTBOAOB BbicoTonm Ao 150 m. [Mpu Gonblien BbiICOTE MOMHMEOTBOAOB criegyeT
nonb30BaTbCs crneumanbHbIM NporpaMMHbIM obecnedeHnem.

Tabnuua 3.6

PACYET MAPAMETPOB 30HbI 3ALWUTLI ABONHOIO
CTEPXHEBOI'O MONNMHMEOTBOOA

HapmexHoCTb BricoTa Lmax, ™ Lc, ™
3alMTE P3 |MOJIHMeOTBOIOA
h, M
0,9 Or 0 mo 30 5,75h 2,5h
-3

Or 30 mo 100 |[5,75 - 3,57 x 10 x|2,5h
(h - 30)] x h

Or 100 mo 150|5,5h 2,5h
0,99 Oor 0 mo 30 4,75h 2,25h
-3
Or 30 mo 100 |[4,75 - 3,57 x 10 x|[2,25 - 0,01007 x
(h - 30)] x h (h - 30)] x h
Or 100 mo 150(4,5h 1,5h
0,999 Oor 0 mo 30 4,25h 2,25h
-3
Or 30 mo 100 |[[4,25 - 3,57 x 10 x|[[2,25 - 0,01007 x
(h - 30)] x h (h - 30)] x h
Or 100 mo 1501(4,0h 1,5h

PasmMepbl ropuM3oHTanbHbIX CEYEHWUA 30HbI BbIMUCIIAOTCS MO criegylolwmm dopmynam, obwmum ans Bcex
YPOBHEWN HAOEXHOCTU 3aLUUThI:
MakcumarnbHas NonyLwmnpuHa 30HbI X B FOPU3OHTaNbHOM CevyeHun Ha BbicoTe hx:

r¥ = ——————————— - (3.4)

OnnHa ropn3oHTaribHOro cevyeHuna IX Ha BbIcoTe hx >= hc:

L x (hO - hx)
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(3.5)

npuyeM npu hx < he, Ix =L/ 2;
LUMPUHA rOPU3OHTAarbHOIO CEYEHNs B LIEHTPE MEXAy MOMHMEOTBOAaMM 2rcx Ha BbicoTe hx <= hc:

(3.6)

3.3.2.4. 30Hbl 3aWUTbI ABOMHOrO TPOCOBOrO MOSTHMEOTBOAA

MonHneoTBO4 cyMTaeTca ABOMHBLIM, KOr4a pacCTosiHMe mexay Tpocamu L He npesblllaeT npeaenbHown
BeNn4YnHbLI Lmax. B npotmBHOM criyyae o6a MONHMEOTBOAA pacCMaTpMBalOTCS Kak OOMHOYHbIE.

KoHdurypauus BepTukanbHbIX U FOPU3OHTamNbHbIX CEYEHWU CTaHOapTHbIX 30H 3aLWTbl ABONHOIMO TPOCOBOMO
MOMHMeoTBoAa (BbICOTOM h 1 paccTosHWem mexagy Tpocamu L) npeacrasneHa Ha puc. 3.4. MNocTpoeHne BHELHUX
obnacrten 30H (OBYyX OAHOCKaTHbIX MOBepxHocTen ¢ rabaputamu h0, r0) npomnssogutca no cdopmynam Tabn. 3.5
ANst OAUHOYHBIX TPOCOBbIX MOSIHUEOTBOOOB.

Pasmepbl BHYTpeHHMX obnacTew onpegenstotcs napametpamum hO u hc, nepBbil M3 KOTOpbIX 3adaeT
MaKCMMarbHYI BbICOTY 30Hbl HEMOCPEACTBEHHO Yy TPOCOB, @ BTOPOW - MUHMMAarbHYI BbICOTY 30HbI nocepeauHe
mexgy Tpocamu. [Mpu pacctosHum mexay Tpocamu L <= Lc rpaHuua 3oHbl He umeeT nposeca (hc = h0). Ans
paccTosHui Lc <= L <= Lmax BbicoTa hc onpegenseTcs no BbIpaXeHWIO:

(3.7)

Bxogsawme B Hero npeaensHble paccTosHMs Lmax 1 Lc BbluMcnATCA NO amnupuyeckum dopmynam 1abs.
3.7, npurogHbiM Ans TPocoB C BbicoTon nogseca Ao 150 m. lpu Gonblien BbICOTE MOMHMEOTBOAOB crieayet
nonb30BaTbCA crneumnanbHbIM NporpaMMHbIM obecnevyeHnem.

Tabnwuua 3.7

PACYET MAPAMETPOB 30HbI 3AWUTbI ABONHOIO
TPOCOBOIO MOJTHMEOTBOOA

HamexHocTb BricoTa Imax, M Lc, ™
3alMUTE P3 | MOJIHMEOTBOIa
h, M
0,9 or 0 mo 150 6, 0h 3,0h
0,99 or 0 mo 30 5,0h 2,5h
-3
or 30 mo 100 [5,0h [2,5 - 7,14 x 10
x (h - 30)] x h
-3 -3
or 100 mo 150([5,0 - 5 x 10 X [2,0 - 5 x 10 X
(h = 100)] x h (h - 100)] x h
0,999 or 0 mo 30 4,75h 2,25h
-3 -3
or 30 mo 100 [4,75 3,57 x 10 [2,25 3,57 x 10
x (h - 30)] x h x (h - 30)] x h
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-3 -3
or 100 mo 150([4,5 - 5 x 10 X (2,0 - 5 x 10 X
(h - 100)] x h (h - 100)] x h

[nvHa ropmM3oHTanbHOro CeYeHus 30HbI 3aLLMTbl Ha BbicoTe hx onpeaensieTcs no doopmynam:

1x = L / 2 npu hc >= hx

Ix = ————————————— npu 0 < hc < hx (3.8)

Ons pacwvpeHus 3awuuwiaeMoro obbema Ha 30HYy [OBOMHOIO TPOCOBOIO MOJSIHMEOTBOAA MOXET ObITb
HanoXeHa 30Ha 3aluMTbl OMop, HECYWMX TPOCbl, KOTOpas CTPOWUTCA Kak 30HA [BOWMHOrO CTEPXHEBOro
MOJTHMEOTBOAA, ECNN paccTosiHne L mexay onopamm MeHblue Lmax, BblYMcneHHoro no gopmynam tadn. 3.6. B
NPOTUBHOM CIly4dae onopbl AOMKHbI pacCMaTpUBaTLCA Kak OOUHOYHbIE CTEPXKHEBbLIE MOMTHMEOTBOAbI.

Korga Tpocbkl HemapannenbHbl UM Pas3HOBBLICOKW, NMMOO UX BbICOTa M3MEHSIETCA MO ANMHE nponeTta, Ans
OLEHKN HaEXHOCTW MX 3alUMTbl CriedyeT BOCMOMb30BaTbCA creunarnbHbiM NporpaMMHbiM obecneveHnem. Takke
pekoMeHayeTcs nocTynaTb Npu GOMbLUMX NPOBECax TPOCOB B nponieTe, YToObl n3dexarb MIMULLIHMX 3anacoB Mo
HaOEeXHOCTU 3aLlmnThl.

3.3.2.5. 30HbI 3aWUTbl 3aMKHYTOrO TPOCOBOIO MOMHMEOTBOAA

PacueTHble cdopmynbl n. 3.3.2.5 mMoryT Mcnonb3oBaTbCs ANA onpedeneHns BbICOTbl MOABECA 3aMKHYTOro
TPOCOBOrO MOSTHWMEOTBOAA, NPeAHa3Ha4YeHHOro AN 3awWmTbl ¢ TpebyemMon HagexXHOCTblo 06bekToB BbicoTon h0 <
30 M, pasMelleHHbIX Ha npAMOYrofibHOM nnowaake nnowagbld SO BO BHYTpPeHHEM oOObeme 30Hbl npu
MWHUMarbHOM FOPU30OHTaNbHOM CMELLEHUW MeXdy MOSIHMeoTBoAOM W o6bekTom, paBHom D (puc. 3.5). Mopa
BbICOTOV NoJBeca Tpoca noapasymMmeBaeTcs MMHMMarbHOe paccTosiHMe OT Tpoca A0 MOBEPXHOCTU 3eMIN C y4eTOM
BO3MOXHbIX MPOBECOB B FIETHUI CE30H.

Onsa pacyeTa h ncnonb3yeTcs BblpaxeHue:

h=2A+ B x hO (3.9)
B KOTOPOM KOHCTaHTbl A 1 B onpegensoTcst B 3aBUCUMOCTY OT YPOBHS HAAEXKHOCTW 3aLUMThI MO CNeayoLWwum
dopmynam:
a) HagexHocTb 3awuTtel P3 = 0,99

A =-0,14 + 0,252(D - 5) + (3.10)

-4
+ [0,127 + 6,4 x 10 (D - 5)]1 \/SO

-3
B=1,05- 9,08 x 10 (D - 5) + (3.11)

-3 -5
+ [-3,44 x 10 + 5,87 x 10 (D - 5)1 \/S0

©) HamexHocTb 3aumTel P3 = 0,999
A= -0,08 4+ 0,324(D - 5) + [0,161 + 2,41 x (3.12)

-4
x 10 (D - 5)] \/sO

B=1,1 - 0,0115(D - 5) + [-4,24 x (3.13)
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-3 -4
x 10 + 1,25 x 10 (D - 5)]1 \/s0O

PacueTHble cooTHoweHMs cnpaBeanuebl, korda D > 5 M. PaGota ¢ MeHbWWMMW TOPU3OHTaNbHLIMU
CMeLleHVAMKN Tpoca HeuenecoobpasHa M3-3a BbICOKOW BEPOSITHOCTM 0OpaTHbIX NEPEKPbITUA MOJIHMM C Tpoca Ha
sawmwaembln  06bekT. 1o  3KOHOMWYECKMM COOOpaKeHVUsIM 3aMKHYTble TpPOCOBble MOSTHMEOTBOAbI He
peKkoMeHayTCs, Korga TpebyemMas HageXHOCTb 3awuTbl MeHbLue 0,99.

Ecnu BbicoTa obbekTta npesbiwaet 30 M, BbICOTa 3aMKHYTOrO TPOCOBOrO MOMHMEOTBOAA Onpeaensietcs ¢
NMOMOLLIbIO NporpaMmHoro obecneyeHus. Takke cnegyeT NnocTynath ANsi 3aMKHYTOMO KOHTYpa CroXHOW hopMbl.

lMocne BbIGOpa BbLICOTbI MOMTHUEOTBOAOB MO MX 30HaM 3alUTbl PEKOMEHAYETCS MPOBEPUTb (PakTU4ECKyto
BEPOATHOCTb NpPOpbiBa KOMMNbIOTEPHBIMKU CPEeACTBaMK, a B criydae GonbLIOro 3anaca no HageXHOCTU MpPOBEeCcTU
KOPPEKTUPOBKY, 3aaBasi MEHbLLIYIO BbICOTY MOMHMEOTBOO0B.

3.3.3. Onpegenexne 30H 3awWmThbl No pekoMeHgaumam MOK

Hwxe npuBogsaTcsa npasuna onpegeneHns 30H 3awuTbl Ans 00beKToB BbICOTOW A0 60 M, M3NOXeHHble B
ctangapte MOK (IEC 1024-1-1). MNpn npoekTupoBaHuM MOXET ObiTb BbiOpaH Ntobor cnocob 3almTbl, OAHAKO
npakTuka NokasblBaeT Lernecoobpa3HoCTb NCMOfb30BaHUS OTAENbHbIX METOAOB B CeAyloLwWwmux cny4vasx:

MeToA 3aLiMTHOrO Yrfia UCMonb3yeTcs Ans MPOCTbIX NO POpMe COOPYKEHWUN UMW Ans ManeHbkux yYacten
BONbLUNX COOPYXKEHNI;

MeToa (PUKTUBHOWM cApepbl MOAXOAUT AN COOPY>KEHUN CMOXHOW (DOPMbI;

npUMeHeHNe 3aLLUTHOM CETKU LenecoobpasHo B obLemM cnyvyae u 0COOEHHO ANs 3alnTbl NMOBEPXHOCTEMN.

B 1abn. 3.8 anga yposHewn 3awuThbl | - IV npuBOAATCHA 3Ha4YeHUS YrnoB Npy BepLUMHE 30Hbl 3aLUMTbl, paanychbl
UKTUBHON chepsbl, a Takke NpegenbHO AOMYCTUMbIN LWar S4ENKU CETKN.

Tabnuuya 3.8

MAPAMETPbI 0114 PACYHETA MONHMENPUNEMHWKOB MO PEKOMEHAOALIMAM M3K

YPOBEHb Pamnyc Yron anvda, rpan., Opu Bep- llar auelrku
BallMTH buxTUBHOM CdepH |WLMHE MOJHMEOTBOIAa IJjg 3Ia-— CeTKM, M
R, ™ HMM Pas3JIMYHOM BBICOTH h, M
20 30 45 60

I 20 25 <k > <E> <K > 5

II 30 35 25 <E> <E> 10

11T 45 45 35 25 <E> 10

v 60 55 45 35 25 20

<*> B aTUX crnyyasix NpUMeHUMbI TOMbKO CETKM UNu OUKTMBHBbIE cdhepsl.

CTepXHeBblE MOJTHUENMPUEMHMKN, MadTbl U TPOCbl pa3MellalTcs Tak, 4ToObl BCE 4acTW COOPYXEHWUs
HaxoAunucb B 30HEe 3alMTbl, 0Opa3oBaHHOW NoA YrnoMm anbga K BepTukanu. 3awuMTHbIN yron BblOMpaeTcs no
Tabn. 3.8, npmyem h ABNsAETCSA BLICOTON MOMHMEOTBOAA HaZ NOBEPXHOCTLIO, KOTopas byaeT 3awmileHa.

MeTog 3alMTHOro yrna He ucnonb3yeTcs, ecnu h Gonblue, YemM paguyc pUKTUBHOM cchepbl, OnpeaeneHHbINn
B Tabn. 3.8 Ans COOTBETCTBYIOLLErO YPOBHSA 3aLLMThI.

MeToan cukTMBHOM chepbl UCMONb3yeTcHa, YTOObl ONpefenvTb 30HY 3aliMThl Ong 4actu unm obnacTewn
COOpYXeHUsl, Korga corfnacHo Tabn. 3.4 MCKMIOYeHO onpegeneHne 30Hbl 3alWnTbl N0 3awmTHOMy yriy. O6bekT
cunTaeTcsa 3alMleHHbIM, ecnn UKTMBHAA cdiepa, kacasicb MOBEPXHOCTM MOSHMEOTBOAA WM MIIOCKOCTW, Ha
KOTOPOW TOT YCTAHOBJSIEH, HE UMEET OBLLMX TOYEK C 3alLMLLaeMbIM 0O HEKTOM.

CeTka 3almLaeT NOBEPXHOCTb, ECIN BbIMOJTHEHbI CNeayloLmne yCroBus:
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NPOBOAHMKN CETKM NPOXOAST NO KParo KpbiLUW, €CNU Kpbilla BbIXOAMT 3a rabapuTHble pasMmepbl 30aHus;

NPOBOAHMWK CETKM MPOXOAMUT NO KOHbKY KPbILLW, €CNWN HAKIOH Kpbilwn npesbiwaeT 1/10;

©oKoBblE MOBEPXHOCTU COOPYKEHUSA Ha YPOBHAX BbIlE, YeM paguyc uKTMBHOW cdepbl (cM. Tabn. 3.8),
3aluLLEeHbl MOMTHUEOTBOAAMU UMW CETKOW;

pasmMepbl S4EnKn CeTkn He Bonblue npuBedeHHbIX B Tabn. 3.8;

CeTKa BbIMOMHEHa TakMm cnocobom, 4YTOObl TOK MOMHMU MMErn Bcerga, no KpanHewn mepe, OBa PasfUYHbIX
NyTW K 3a3eMIIUTENIO; HKaKMe MeTanfmMyeckme YacTu He JOIDKHbI BbICTYNaTh 3@ BHELUHME KOHTYPbl CETKN.

IMpoBOAHMKM CETKM OOIPKHbBI ObITb MPOSIOXKEHBI, HACKOMBLKO 3TO BO3MOXHO, KpaT4anLMMy NyTSMU.

3.3.4. 3awmuta SMNEKTPUYECKUX MeTannmnyeckmx kabenbHbIX IMUMHUA nepefadn  maructpanbHon u
BHYTPW30HOBbLIX CETEN CBA3M

3.3.4.1. 3awmTa BHOBb NPOEKTUPYEMbIX KabenbHbIX NUHUIA

Ha BHOBb MpOEKTUpYEMbIX U PEKOHCTPYMPYEMbIX KabenbHbIX NMUHUSX MaructpanbHOM U BHYTPU3OHOBLIX
ceTen <*> CBA3N 3alLNTHbIE MEPONPUATUS criefyeT npeaycMmaTtpuBaTth B 06s13aTeNbHOM NOPSiAKe Ha TeX ydacTKax,
roe BeposiTHasi NNOTHOCTb NOBPEXAEHWN (BEPOATHOE YMCIO ONacHbIX yAapoB MOSHWMW) NpeBbILaeT AOMYCTUMYIO,
yKkasaHHyto B Tabn. 3.9.

<> MaFI/ICTpaJ'IbeIe cetTn - cetn AnAa nepepnadu VIHd)OpMaU,VIVI Ha Gonbline pacCToAHNA; BHYTPU3OHOBbIE
ceTn - CceTun and nepegaydun VIHd)OpMaU,VIVI Mexay obnacTHbIMK 1 paVIOHHbIMM LEeHTpaMn.

Tabnuua 3.9

AOMYCTUMOE YACNO OMNACHbLIX YOAPOB MOJTHAW HA 100 KM
TPACCBHI B ol AnA 3JIEKTPUYECKNX KABEJIEU CBA3N

Tun xabensg JonycTuMoOe pacyeTHOE UYMCJIO OIaCHBIX yIapoB
moyiHMM Ha 100 xM Tpaccer B ron nO

B TOPHBEIX paMoHaxX M paMoHax CO B OCTAaJIbHEX
CKaJIbHBIM TPYHTOM IPM YyOEJBHOM panoHax
conporuBJeHun Brue 500 OM x M
1 B payMoHaxX BEUYHOM MEP3JIOTEH

CrMMe TpMUHBIE 0,2 0,3
OOHOUETBEPOUHEE U
OIOHOKOAaKCHAJIbHEE

CyMMeTpUUHBE YeThpEeX— 0,1 0,2
M CeMUYEeTBEPOYHHE

MHOT OIIapHEE 0,1 0,2
KOaKCHaJibHEE
Kabenm 30HOBOM CBA3U 0,3 0,5

3.3.4.2. 3awmTa HOBbIX MMHUIA, NPOKNaAbIBaeMbiX BONU3N yxKe CyLLeCcTBYOLWUX

Ecnu npoektupyemas kabenbHas nuHUA NpoknagbiBaeTcs BOMM3N CyllecTByloLen KabenbHon marucrpanu
N M3BECTHO PaKTU4ECKOe YUCMO MOBPEXAEHUN nocnegHen 3a BpeMs aKcnnyatauumn cpokom He meHee 10 neTt, TO
nNpu NPOEKTUPOBaHMKU 3awuTbl kabens OT yAapoB MOMHMM HOPMa Ha AOMYCTMMYK MAOTHOCTb MOBPEXAEHUN
OOIMKHA y4YnTbIBaTh OTNNYME PAaKTUHECKOW M pacHEeTHOM NOBPEXO4aeMOoCTu CyLLECTBYIOLEN KabenbHOW NTMHNN.

B atom cnyyae gonyctumas nnoTHOCTb N0 NOBPEXAEHW NPOeKTUpyemMon kabenbHOM NUHUKM HaxoauTcs
YMHOXEHNeM [JOoMyCTUMOW NMNOoTHOCTM M3 Tabn. 3.9 Ha OTHOWeHMe pacyeTHOM np U akTuyeckon nd
noBpexaaemMocTen cylecTByoLLero kabensi ot ygapos MonHuM Ha 100 Km Tpaccel B rof:

n0 = n0 x (np / nd).

3.3.4.3. 3awmTa cyLecTBYOLWNX KabemnbHbIX JIMHUIA
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Ha cywecTByolwmx kabenbHbIX NIMHUAX 3alUMTHbIE MEPONPUATUSA OCYLLECTBNAITCA Ha TeX ydvacTkax, rae
NPOV30LLUNN NOBPEXAEHUSA OT yAApOB MOMHUW, NpMYEM AfMHA 3allMLLaeMoro yyactka onpeaensieTcsi yCrnoBmsimm
MECTHOCTM (MPOTSKEHHOCTHIO BO3BbILLEHHOCTM MW y4acTKa C NOBbILLIEHHbIM YAeNbHbIM CONPOTUBMAEHUEM FPYHTa 1
T.N.), HO npuHuMMaeTcs He MeHee 100 M B Kaxayld CTOPOHY OT MecTa noBpexaeHusa. B atux cnydasax
npegycmaTtpuBaeTcs Npoknagka rpo3o3aluTHbIX TPocoB B 3emrie. Ecnm noBpexgaeTcsa kabenbHas NuHUS, yxe
uMerowas 3awuTy, TO MocCrne YCTpaHeHWs MOBPEXAEHUS MNPOM3BOAUTCA MPOBEPKA COCTOSIHUSA CPEeAcTB
rpo303anThbl U TOMbKO MOCME 3TOro NPUMHUMAETCs pelleHne o6 obopygoBaHUM OOMNOMHUTENBHOW 3awwunThl B BUAE
NPOKNaaku TPOCOB WMNW 3aMeHbl CyLLeCTBYLEero kabena Ha Gonee CTOMKMA K paspsgam MonHuu. PaboTtbl no
3aLuMTe OOMKHbI OCYLLIECTBIATLCS Cpa3dy Nocne yCcTpaHeHns rpO30BOro NOBPEXAEHUS.

3.3.5. BawumTa onTudeckmx kabenbHbIX NUHUIA Nepefayn MarmcTpanbHOM U BHYTPU3OHOBbLIX CETEN CBA3M

3.3.5.1. [onyctMmoe 4MCrO OnacHbIX YOApoOB MOMHMM B ONTMYECKME JIMHUM MarucTpanbHOW U
BHYTPM3OHOBbIX CETEN CBA3M

Ha npoektupyembiX onTMYecKUX KabemnbHbIX MUHUAX Nepefavyn mMaructpanbHOW U BHYTPU3OHOBLIX CETeW
CBSA3N 3alUUTHble MEPONpUATUS OT MNOBPEXAEHWA yoapamMmy MOMHUMM NpedycMaTtpuBaloTca B 00a3aTenbHOM
nopsiike Ha Tex yyacTkax, rae BepOsTHOE YMCIO OnacHbIX Y4ApOB MOMHWUM (BEPOSATHAS MIOTHOCTb MOBPEXAEHWI)
B kabenu npeBbIIAeT JONYCTUMOE Y1CHO, YKkazaHHoe B Tabn. 3.10.

Tabnuua 3.10

AOMYCTUMOE YACNO OMNACHbBIX YOAPOB MOJTHWN HA 100 KM
TPACCHI B ol andA OnTUYECKMX KABEJIEN CBA3N

HaszxHaueHue B TOpHBIX paMoOHax M paloHax CO CKAaJIbHEIM |B ocTajibHBEIX
kabensa TPYHTOM IPU YyIOEJBbHOM COIPOTHBIIEHUN paroHax
ceeme 500 OM X M M B paloHax
MHOTOJIETHEM MepP3JI0TH

Kabenu 0,1 0,2
MarMCTPaJIbHOM
CeTu CBA3U

Kabenu 0,3 0,5
BHYTPU30HOBOM
ceTu CBA3U

3.3.5.2. PekomeHayemble kaTeropmm MOSTHNECTOMKOCTM ONTUYECKNX KabenbHbIX NNHUIA

Mpy nNpoeKkTMpoBaHMM OMTUYECKMX KabemnbHbIX JUHUA Nepedayn npeaycMaTpuMBaeTCca WCMNONb3oBaHWE
kKabenewn, MMEIOLLMX KaTEeropmo MO MOSHUECTOMKOCTM HE HWXe MNpuBeAeHHbIX B Tabn. 3.11, B 3aBMCMMOCTU OT
HasHayeHus kabenew u ycrnoBuin Mpoknagku. B aTom cnydae npu npoknagke kabenen Ha OTKPbITOM MECTHOCTM
3aLUMTHbIE Mepbl MOTyT NOTpeboBaTbCA KpalHe pefko, TOMbKO B paioHaX C BbICOKMM yAEeNbHbIM CONPOTUBIIEHNEM
rPyHTa Y NOBbILLEHHOW rPO30BOM AEATENLHOCTLIO.

Tabnuua 3.11

PEKOMEHAOYEMBIE KATEIOPUA MO MOJ'IHI/IEQTOVIKOCTI/I
OMTUYECKUX KABEJIbHbIX JIMHNW

PaMoOHE Inga MarucTpajbHOMU I BHYTPM3OHOBHIX
CeTu CBA3U ceTey CBA3MU
C yIOeJsbHBIM CONPOTUBJIIEHMEM I - IIT I - IV

rpyHTa mo 1000 OM x M

C yIneJbHBEIM CONPOTUBIIECHMEM I, II I - III
rpyHTa cBbie 1000 OM X M
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C MHOTOJIETHEMEPSJIEIM I'DYHTOM I I, 1T

3.3.5.3. 3awmTa cywecTByOLWNX ONTUYECKNX KaBENbHbLIX NMUHUNA

Ha cywecTBylOWMX ONTUYECKMX KabenbHbIX NMMHUAX Mepedayn 3aliMTHble MepOonpuUATUS OCYLLECTBISATCS
Ha Tex y4yacTkax, rge Mnpov3OLUNKN MOBPEXAEHUS OT yOapoB MOMHUKM, MpuyeM AfnvHa 3aluuiaemMoro yvactka
onpenenseTcsa ycrnoBmMsMM MECTHOCTU (NPOTSHPKEHHOCTHLIO BO3BbLILUEHHOCTU UMK y4acTKa C NOBbILEHHbIM YAEeMNbHbIM
COMPOTUBMEHMNEM FPYHTA M T.M.), HO JomMkHa ObiTb HE MeHee 100 M B kaXKayt0 CTOPOHY OT MecTa nospexaeHus. B
3TUX criyyasx HeobxoaMmo npegycMaTpuBaTh NPOKMAAKY 3aLUUTHBIX MPOBOAOB.

PaboTbl no o6opyaoBaHMIO 3aLMTHBIX MEP OOMMKHbI OCYLLECTBNATLCS cpasy Mocne yCTpaHeHUs rpo3oBOro
noBpeXaeHus.

3.3.6. 3awuTa oT yoapoB MOJIHUN 3NEeKTPUYECKNX n ONTUYECKUX kabenen cBs3M, NPOJIOXEHHbIX B
HaceneHHOM NMYyHKTe

Mpy npoknagke kabernei B HaceneHHOM TyHKTE, KpOMe cryyasi nepecedeHuss u conwkenusa c Bl
HanpsbkeHnem 110 kB u Bbile, 3aliMTa OT yaapoB MOJHUK He NpedycMaTpuBaeTcs.

3.3.7. 3awuTta kabeneun, NPOMNOXEHHbIX BAOMb OMYLUKMA neca, B6Nu3nM OTAENbHO CTOAWMX AepeBbeB, OMnop,
MauT

3awuTta kabenen cBA3W, NPONOXEHHbIX BAOMb OMYLLUKM feca, a Takke B6nm3n ob6bekToB BbicoTon Bornee 6 M
(oTOEnbHO CTOAWMX AepeBbeB, OMNOP FMHWI CBA3W, FIMHWMIW 3nekTpornepegadu, MayT MOMHMEOTBOAOB W T.M.),
npegycmaTpuBaeTcs, ecrnv paccTosiHue Mexay kabernem n 0O6beKToM (MM ero MoA3eMHOW 4acTbilo) MeHee
paccTosHUA, NpuBedeHHbIX B Tabn. 3.12 ons pasnuyHbix 3Ha4eHWN yaernbHOro CoONnpoTUBIIEHNS 3EMMN.

Tabnuua 3.12

AOMYCTUMBIE PACCTOAHNA MEXAY KABEJTEM N 3A3EMNAIOLWLNM
KOHTYPOM (OMNOPOW)

YOoeJsibHOE CONPOTUBIIEHME HammMeHbBlIEE IOONYCTMMOE PAaCCTOSHME,
rpyHTa, OM X M M
oo 100 5
Bosiee 100 mo 1000 10
Bojyiee 1000 15

4. 3ALLNTA OT BTOPUYHbLIX BO3OEVNCTBUIN MONHNW
4.1. O6WwMme nonoxKeHus

B pasgene 4 n3noxeHbl OCHOBHbIE MPUHLMMbI 3aLWMTbl OT BTOPUYHbLIX BO3AEWCTBUIA MOSTHUW 3NEKTPUYECKNX
N 3NEKTPOHHBbIX CUCTEM C y4yeToM pekomeHaaumn M3IK (ctaHgapT 61312). OTu cucTeMbl MCNOMNb3YITCH BO MHOMMX
OoTpacnsax NPOV3BOACTBA, NPUMEHSIOLWMX OOCTAaTOMHO CIOXHOe M goporoctosiiee obopygoBaHue. OHu Bornee
YyBCTBUTEMbHbI K BO3OEWCTBMI MOSIHUW, YEM YCTPOWCTBA NpPeablAyLUUX MOKONEHW, MO3TOMy Heobxoammo
NPUMEHSTb crneumanbHble Mepbl Mo UX 3alMTe OT ONacHbIX BO3AENCTBUIA MOMHUMN.

4.2. 30HbI 3aLWMTbI OT BO3AENCTBUSA MOJTHUA

MpocTpaHCTBO, B KOTOPOM pAaCMONIOXKEHbI 3MEKTPUYECKUE U  3MEKTPOHHbIE CUCTEMbI, [OMKHO ObiTb
pas3feneHo Ha 30Hbl Pas3fNUYHOM CTeMneHV 3aluTbl. 30Hbl XapakTepU3yTCSH CYLUECTBEHHLIM W3MEHEHUEM
3MEKTPOMAarHMTHbIX NapamMeTpoB Ha rpaHuuax. B obliem cnyyae, YeMm Bbllle HOMEP 30HbI, TEM MEHbLUE 3HAYEHUS
napameTpoB 3MEKTPOMArHUTHbLIX MONEN, TOKOB U HanpsiXXeHUA B NPOCTPAHCTBE 30HbI.

30Ha 0 - 30Ha, rae Kaxabll 0OBbEKT NoABEpPXKEH NPSMOMY yaapy MOSHUKU, U MO3TOMY Yepe3 HEro MOXeT
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npoTekaTb NOSHbIA TOK MOSNTHMK. B 3TOM 06nacTu anekTpoMarHUTHOE None MMeeT MakCcmarbHOe 3Ha4YeHune.

3oHa OE - 30Ha, rae o6bekTbl He NoaBepXKEeHbl NMPSIMOMY yAapy MOMHWUW, HO 3NEKTpPOMarHUTHoe fnone He
ocnabneHo 1 Takke MMeeT MakCuMarbHOE 3Ha4YeHune.

30Ha 1 - 30Ha, rae oObLEKTbl He MOABEPXEHbl NPAMOMY yAapy MOMHMM U TOK BO BCeX MPOBOASLLUX
anemMeHTax BHYTPM 30Hbl MeHblle, YeM B 30He OE; B 9TOWM 30HE 3M1EKTPOMAarHMTHOE Nosie MOXEeT ObITb ocnabneHo
3KpaHMpPOBaHMEM.

lMpoune 30HbI yCTaHaBNMBAKTCS, €cnvm TpedyeTcsa AanbHeilee yMeHblleHWe Toka wu/wunu ocnabneHue
3NEKTPOMAarHMTHOro nons; TpeboBaHWs K MapamMeTpaM 30H OnpenensiTcs B COOTBETCTBMM C TpeboBaHUSIMU K
3alUUTe pasnmyHbIX 30H 06BbEKTA.

OO0wme NpuHUUNBI pasgenenns 3alimaeMoro NpoCTPaHCTBa Ha 30HbI MOJTHME3aLWMTbl NMoKasaHbl Ha puc.
4.1.

Ha rpaHuuax 30H OO0MKHbI OCYLLECTBNATLECSA Mepbl MO 3KPaHUPOBAHMIO U COEQUHEHUIO BCEX NepeceKaroLmx
rpaHuLy MeTannyeckmx afieMeHTOB 1 KOMMYHUKaLIA.

[1Be NpoCTpaHCTBEHHO pasfaenieHHble 30Hbl 1 C MOMOLLBI0 3KPaHUPOBAHHOIO CoeAMHEeHUsa MoryT obpasoBaTb
obuyto 30Hy (puc. 4.2).

4.3. DKpaHMpoBaHue

OKpaHupoBaHue ABNSETCA OCHOBHbLIM CMOCOOOM YMEHbLUEHUS 9MEKTPOMarHUTHbIX MOMEX.

MeTannuyeckas KOHCTPYKUMS CTPOUTENBHOIO COOPYXEHNS UCMOMb3yeTCs UM MOXeT ObiTb NCMofb3oBaHa B
kavecTBe 3kpaHa. [NogobHas akpaHHas CTpykTypa obpasyeTcd, Hanpvmep, CTanbHON apMaTypol KpbILW, CTEH,
MonoB 3[aHus, a Takke MeTannMyeckuMmy geTtansiMu Kpbiwm, pacagos, CTanbHbIMKW Kapkacamu, pelletkamu. 3Ta
3KpaHupyloLwasa CTpyktypa oOpa3yeT 9MneKkTpOMarHUTHbIA 3dKkpaH C OTBEPCTUSMM (3@ CYET OKOH, ABepen,
BEHTUMNSALMOHHBLIX OTBEPCTMI, LLara ceTkn B apmatype, wenewn B Mmetannuyeckom dacage, OTBEPCTUA ANS NINHUN
3MNEeKTPOCHabXeHna 1 T.1.). [na yMeHbLIEeHNS BNAHMS SNEKTPOMarHUTHbIX Nofien Bce MeTannmnyeckne aremMeHThbl
0obbekTa ANeKTpUYEcKkn 06 bEANHSAITCA N COEAMHAITCA C CUCTEMOW MOMHUe3awmTbl (puc. 4.3).

Ecnn kabenu npoxodsat mexagy cocefHumMu obbekTamu, 3a3emnuteny MOCNeAHUX COEeAMHSATCA Ans
yBENMYeHNs Yncna napansenbHbIX NPOBOAHWKOB U yMeHblUeHus, brnarogapsi aToMy, TOkoB B kabenax. Takomy
TpeboBaHWIO XOPOLLO YAOBMETBOPSAET cCUCTeMa 3a3eMiieHus B Buae CeTkW. [ns yMeHbLUeHUs WHAYLUPOBaHHbIX
MOMEX MOXHO MCMOMb30BaTb:

BHELLHee 3KpaHMPOBaHue;

pauunoHanbHy NPoknaaKy kabenbHbIX IMHUIA;

3KpaHMpPOBaHWe NNHUIA NUTaHNSA N CBA3MN.

Bce 3t meponpuaTus MoryT ObiTb BbINOMHEHBI OOHOBPEMEHHO.

Ecnu BHyTpM 3awwmiaemMoro npocTpaHCcTBa MMETCH 3KpaHMPOBaHHbIE Kabenu, ux aKpaHbl COeQUHSIOTCS C
CMCTEMOW MOMHMEe3aLWwmUTbl Ha 0BOUX KOHLAX U Ha rpaHuuax 30H.

Kabenu, ngywmne ot ogHoro obbekTa K ApyroMmy, Mo BCeW ANuWHE YKragblBalTCH B MeTannuyeckue Tpyobl,
cetyaTble kopoba unu xenesobeToHHble kopoba C ceTyaTon apmartypon. MeTannuyeckue anemeHTbl Tpyo,
kKOopoboB 1 3kpaHbl kKabenewm CoeaMHATCH C yKa3aHHbIMW OOWUMU WMHaMN 0ObekToB. MOXHO He ucnonb3oBaTb
mMeTannuyeckne kopoba unu foTkKn, eCnn akpaHbl kabener cnocobHbI BbiAaepXaTb npegnoraraemblil TOK MOSTHUN.

4.4. CoeguHeHunsa

CoeavHeHMsa MeTanmnmMyecknx 3N1eMeHTOB HeoOXoauMbl AN YMEHbLUEHWS PasHOCTM MOTEHUManoB Mexay
HAMWU BHYTPM 3awmuiaemoro obbekta. CoeguHeHMs HaxoOaWMXCS BHYTPM 3almiaemMoro npocTpaHCcTBa M
nepeceKkalroLmnx rpaHuLbl 30H MOMHUE3aLnTbl MeTanIMYecknx 3N1eMeHTOB U CUCTEM BbIMOSTHAOTCH Ha rpaHuuax
30H. OcyLecTBNATbL COeAMHEHMs cnedyeT C NOMOLLbIO crneunanbHbiX NPOBOOAHWKOB UMW 32XMMOB M, KOrga 3To
HeobXx0AMMO, C MOMOLLbIO YCTPOWCTB 3aLluUThl OT NepPeHanpsiKeHn.

4.4.1. CoegnHeHns Ha rpaHulax 30H

Bce Bxogswme CHapyxu B 00BbeKT NPOBOAHUKN COeNHAKTCA C CUCTEMOWN MOMNHME3ALLNTDI.

Ecnn BHelwwHne NnpoBOAHMKN, CUIOBbIE kabenun nnun kabenn cBs3n BXoaAT B 0ObEKT B pPa3yIMyHbIX TOYKax u
Nno3TOMY MMeeTCA HEeCKOJIbKO obWKMX WKWH, nocnegHue npucoeanHArTCA MNo KpaTqaﬁLuemy nyTn K 3aMKHYTOMY
KOHTYPY 3a3eMI1IeHunAa nnm apmMmartype KOHCTPYKUUN 1 MeTannmMyecKkon BHeLLIHeN 00nLoBKe (I'Iplll ee HaJ'IMLIVII/I). Ecnn
3aMKHYTOro KOHTypa 3a3eMIieHuUsA HeT, yKa3aHHble obwue LWKHbI npucoeanHAKTCA K OTAESIbHbIM 3a3eMITAlWL M
anekTpoaamMm U CoegUHAKTCA BHELWHUM KoJibLeBbiIM MPOBOAHUKOM UMM pa3opBaHHbIM KOJIbLLOM. Ecnn BHewHue
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NPOBOOHUKN BXOAAT B OOBEKT Han 3emnen, obulive WWHbI NPUCOEeOMHSAITCA K FOPU3OHTaNbHOMY KOMbLEBOMY
NMPOBOOHUKY BHYTPUM WNW CHapyXum CTEH. JTOT MPOBOAHUK, B CBOK OYepedb, COEOAMHAETCS C  HMKHUMMU
NpOBOAHMKaAMU N apMaTypon.

MpoBogHuWkM N kabenn, BxoadliMe B OOBEKT Ha YPOBHE 3eMin, PEKOMEHAYEeTCH COeAMHATb C CUCTEMOW
MOJTHME3aLUMTbLl Ha 3TOM e ypoBHe. Oblas WuHa B TOYKe Bxoda kabenen B 3gaHue pacnonaraeTtcsi Kak MOXHO
Orvxe K 3a3eMNUTENI0 U apMaType KOHCTPYKLMMK, C KOTOPbIMU OHa COeAMHEHa.

KonbLieBOW NPOBOAHNK COEQMHSAETCS C apMaTypoi Unu APYrMMin SKPaHUPYHOLLMMK 3rieMeHTaMm1, TakuMmK Kak
MeTannumyeckasi obnuuoBka, Yepes3 Kaxable 5 M. MUHUMManbHOE MOMepeYHoe cedeHMe MeOHbIX UIM CTalbHbIX
OLIMHKOBaHHbIX 311ekTpoaoB - 50 KB. MM.

OOwme wWuHbl Ans 0ObLEeKToB, MMeKLWMX WMHPOPMALMOHHbIE CUCTEMbI, e BIIUAHWE TOKOB MOJTHUU
npeanonaraeTcs CBECTU K MUHUMYMY, CrieflyeT U3roTaBnuBaTb M3 MeTanIn4yeckux nnactuH ¢ 6OnbLUIMM YUCNIOM
NpUCcoeanHeEHWI K apmaType Unm Spyrum 3KpaHUpPYHLLUM 3rieMeHTaMm.

[nsa KOHTaKTHbIX COEANHEHUIN 1 YCTPOMCTB 3aLUUTbl OT NEepeHanpPsXXeHnn, pacnosoXXeHHbIX Ha rpaHuLax 30H
0 n 1, npuHUMalOTCA NapameTpbl TOKOB, yKasaHHble B Tabn. 2.3. [lpyM HanuuMm HECKONbKMX MNPOBOAHUKOB
HeobxooMMO y4uTbIBaTb pacnpeneneHme TOKOB No NPOBOAHUKAM.

[na npoBoaHMKOB 1 kKabenewn, BXoAALLMX B OOBEKT Ha YPOBHE 3eMnuv, OLleHMBAEeTCA NPOBOAMMAs UMK YacTb
TOKa MOJTHUWN.,

CeueHuns coeguHUTENbHBIX NPOBOAHMKOB ONpeaensaTcsa cornacHo tadn. 4.1 n 4.2. Tabn. 4.1 ncnonbayeTcs,
€Cnuv Yepes NpoBOAALLMI 3reMeHT npoTekaeT 6onee 25% Toka MonHuu, a Tabn. 4.2 - ecnu meHee 25%.

Tabnuua 4.1
CEYEHNA NMPOBOOHMNKOB, YEPE3 KOTOPbLIE NMPOTEKAET
BOJIbLILAA YACTb TOKA MOJMTHNI
YpOBEHb BallUTEH MaTepuan CeueHmne, KB. MM, He MeHee
I - IV Mernb 16
I - IV AJIIOMUHUM 25
I - IV XKemezo 50
Tabnuua 4.2

CEYEHVA NPOBOOHMKOB, HEPE3 KOTOPBIE NMPOTEKAET
HE3HAYUTEJIbHAA YACTb TOKA MONHUA

YpOBEHb 3allUTHL MaTepual CeueHmre, kB. MM, He MeHee
I - 1Iv Menb 6
I - 1Iv AJIIOMMHUM 10
I - IV Xemeso 16

YCTpOMCTBO 3aluThl  OT  NepeHanpsikeHun

BblOMpaeTcs  BblAEPXKMBAIOLLMM

4YacTb TOKa MOIHUK,

OrpaHMYMBaOLLMM NEepeHaNnpPsXeHNs 1 06pbIBaOLLUM CONPOBOXAAOLLME TOKM NOCHE rMaBHbIX MMMNYIbCOB.
MakcmmanbHoe nepeHanpsbkeHve Umax Ha Bxode B OOBEKT KOOPAMHMPYETCS C  BblOEPXUBAEMbIM

HanpsaXXeHnem CUCcTemMbl.

YTtob6bl 3HauyeHne Umax cBoaunochb K MUHUMYMY, JTIMHUN NMPUCOEONHAKTCA K obwen wuHe NPOBOAHNKaAMM

MWHUManbHOW ANNHBI.

Bce npoBoadLLne 3f1IeMeHTbl, Takme Kak kabenbHble NUHUMK, nepecekawwine rpaHmubl 30H MOJHMUe3allnThl,

coeanHAKTCA Ha J3TUX rpaHuuax.

CoeaunHeHVe OCyLIECTBNsIeTCA Ha o6Llei LWHe,

K KOTOpOWM Takxke

NPUCOENHAIOTCSA 3KpaHMPYIOLLME U ApYyrne MeTannuyeckme anemMeHTbl (Hanpumep, kopnyca obopyanoBaHus).
[Na KOHTaKTHbIX 32XMMOB WM YCTPOWCTB MOAABMEHUS NEepeHanpskKeHuid napameTpbl TOka OLEHMBAKOTCS B

KakOOM OTAenbHOM crnydae.

MakcumanbHoe nepeHanpsikeHne Ha Kaxaown

rpaHule KoopauHMpYyeTcs C
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BblAepXnBaeMbiM HanpaxXeHnem cUCTemMbl. yCTpOVICTBa 3alnTbl OT HepeHaHpﬂ)KeHMVI Ha rpaHmuax pasrnmyHbiX 30H
TakKXKe KOOPANHUPYIOTCA NO SHEPreTU4eCKNMM XapakTepUucTmkam.

4.4.2. CoeavnHeHns BHYTpU 3awiuLiaemMoro obbema

Bce BHYTpeHHMe NpoBOASILLME 3MEMEHTbI 3HAYMTENbHBIX pPa3MepoB, TakMe Kak Hanpasnswowue nndTos,
KpaHbl, MeTannuMyeckne nonbl, paMbl MeTannMyYeckux ABepen, Tpybbl, kabenbHble FOTKWU, MPUCOEAMHATCA K
Onwxkanwen oblen LWuHe wunu Apyromy ob0wemMy COeOUHUTENbHOMY SfIEMEHTY MO KpaTdaulwemy nyTu.
YKenartenbHbl 1 AOMOMHUTENbHbIE COEAMHEHUS MPOBOASLLNX SNIEMEHTOB.

lMonepeyHble cedeHus COeaMHUTENbHbLIX MPOBOAHWKOB YykasaHbl B Tabn. 4.2. lNpeagnonaraeTcs, 4TO B
COEOUHUTENBHbIX MPOBOAHMKAX NPOXOAUT TONbKO HE3HAYMTENbHAs YacTb TOKa MOMHUN.

Bce oTkpbITble npoBoggdLiMe YacTu MHEPOPMALMOHHBIX CUCTEM COEAMHSIIOTCS B eOuHYl ceTb. B 0cobbix
cny4vasx Takasg ceTb MOXET HE UMETb COeANHEHMUS C 3a3eMMUTENEM.

Ectb aBa cnocoba npucoeauHeHUs K 3a3eMnuTento MeTannmMyeckux 4acterh WH(OPMALMOHHBIX CUCTEM,
Takux Kak kopriyca, 060noYKk/ Unu kapkacbl: CoegUHEHNS BbINONHAOTCA B BUAE paguansHO/ CUCTEMbl UMK B BUAe
CeTKMN.

Mpn ncnonb3oBaHMM paanarnbHON CUCTEMbI BCE €€ MeTannmyeckmne 4actu U3oNMpytoTcsl OT 3a3eMnnTenst Ha
BCEM MPOTSHKEHUN, KPOME €OUHCTBEHHOW TOYKM coeauHeHuss ¢ HMM. OObIYHO Takasi cuctema ucnonb3yeTcs Ansi
OTHOCUTESNbHO HEDOMNbLUMX OOBLEKTOB, rAe Bce 3f1eMEHThbI U Kabenn BXoasaT B 0ObEKT B OAHOW TOUKE.

PagunanbHas cuctema 3a3eMrieHus MpUcoeanHsaeTcs K 00LWen cucteMe 3a3eMITeHUs! TONbKO B OOHOW TOYKe
(pvc. 4.4). B aToM cny4dae Bce NMHMM U Kabenu Mexay ycTporncTBamyM 06opyooBaHUSI OOMKHbI MPOKNaabiBaTbCS
napannensHo o6pasylwumM 3Be3dy NPOBOAHMKAM 3a3eMIEeHUs AMs YMEHbLUEHUS MeTnvM  MHOYKTMBHOCTW.
Bbnarogaps 3azeMneHuto B 0QHON TOYKE TOKU HU3KOM YacToThbl, MOABMSIOLUMECS NPU yaape MOSIHUW, HE nonagaT B
WMH(OPMaLNOHHYO cuctemy. Kpome TOro, UICTOMHUKMA HM3KOYACTOTHBIX MOMEX BHYTPU UH(POPMALMOHHON CUCTEMBI
He cO3[alT TOKOB B CUCTEME 3a3eMneHus. BBoa B 3alUMTHYHO 30HY NPOBOAOB MPOU3BOAUTCH WCKIIOYMTENBHO B
LEeHTparnbHON TOYKE CUCTEMbI YPaBHUBAHMSA NOTEHUMANOB. YKadaHHasa obLiasi Touka SBNSeTCsa Takke Haumyywnm
MECTOM NMPUCOeAMHEHUS YCTPONCTB 3aLMThl OT NEPEHANPSKEHWNNA.

Mpn ncnonb3oBaHWM CETKM €e MeTalIM4YecKMe 4YacTu He M3ONMPYHTCS OT obLen CUCTEMbI 3a3eMIleHus
(puc. 4.5). CeTka coeguHsieTcss ¢ obLien CUCTEMOM BO MHOrMx Touykax. OOblMHO ceTka ucnonb3yeTca Ans
NPOTSKEHHBIX OTKPbITBIX CUCTEM, rae obopyaoBaHMe CBA3aHO GONbLUMM YUCITIOM PasfMYHbIX NIMHUA U Kabenewn n
roe oHM BXoasT B 0ObEeKT B pasfnyHbIX TOYKax. B aTom cnyyae Bcs cuctema obnagaeT HU3KUM COMPOTUBIIEHUEM
Ha Bcex yacTtoTax. Kpome Toro, 605blloe YMcrno KOPOTKO3aMKHYTbIX KOHTYPOB CETKM ocrnabnsieT MarHMTHoe norne
BOMM3n MHOpMaUnoOHHON cucTeMbl. [prubopbl B 3alUTHON 30HE COEAMHAKTCA APYr C APYroM Mo KpaTvyarlivm
PaCcCTOSHUSIM HECKOMbKMMU MPOBOLHUKAMU, @ TaKKe C MEeTanMyeckKumMm 4acTsiMy 3aLULLEHHON 30HbI U SKPaAHOM
30Hbl. [Mpy 3TOM MakcumanbHO WCMONb3YTCA UMEKLIMECA B YCTPOMCTBE METamniMyeckue 4actu, Takume Kak
apmatypa B Mony, CTeHax W Ha Kpbllle, MeTannuyeckme peLlieTkn, meTannudeckoe obopyaoBaHue
HE3NEeKTPUYECKOro Ha3HauYeHWs!, Takoe Kak TpyObl, BEHTUMSILMOHHbIE 1 KabernbHble Kopoba.

O06e koHUrypaumm, pagmnansHas u cetka, MoryT 6biTb 06beANHEHbI B KOMMIEKCHYIO CUCTEMY, KaK MOKa3aHo
Ha puc. 4.6. OBbIYHO, XOTS 3TO U He 0BA3aTeNbHO, CoeaUHEHUE NOKanbHOW CeTU 3a3eMIieHNs ¢ obLen CUCTEMON
OCYLLECTBMNAETCHA Ha rpaHuLEe 30HbI MOJTHME3ALLUTbI.

4.5. 3azemneHve

OcHoBHas 3agaya 3a3eMnALLero yCTporucTBa MOSIHME3aLMTbl - OTBECTU Kak MOXHO GOnbLUyo YacTb ToKa
monHum (50% n 6onee) B 3emnto. OcTanbHas 4acTb TOKa pacTekaeTcs N0 NOAXO4AWMUM K 34aHUI0 KOMMYHMKaLUMAM
(obonoykam kabenen, Tpybam BogocHabxeHus 1 T.0.). [1pyM 9TOM He BO3HMKAIOT OMacHble HanpshKeHns Ha caMmoM
3azemnutene. OTa 3ajaya BbINOMHSAETCA CEeTYaToM CUCTEeMOW MOA4 34aHMeM W BOKPYr Hero. 3asemnsiowime
NMPOBOAHMKM OBpasyloT ceTyaTtbll KOHTYp, ob6beauHsiowm apmaTypy 6eToHa BHM3Y yHOAMeEHTa. OTO OObIYHbIN
MEeTOA CO3[4aHUS 3NEeKTPOMarHMTHOro akpaHa BHWU3Y 3AaHusA. KonbueBOW MPOBOAHMK BOKPYr 34aHusd u/vnv B
GeToHe Ha nepudepun dyHOaMeHTa COeaMHSETCH C CUCTEMOW 3a3eMIieHust 3a3eMNSAWUMU NPOBOAHMKAMU
06blYHO Yepe3 kaxable 5 M. BHewHun 3azemMnuTenb - MNPOBOOHMK MOXeT ObiTb COeduMHEH C yKa3aHHbIMM
KOmbLEBbLIMY NPOBOAHUKaMM.

ApmaTtypa 6eToHa BHM3Y pyHOaAMeHTa CoeauHsieTCss C CUCTEMOW 3asemneHus. ApmaTtypa [OOrKHa
06pa3oBbIBaTb CETKY, COEAMHEHHYIO C CUCTEMOW 3a3eMrieHus 006bIYHO Yepes Kaxable 5 M.

MOoXHO MCrnomnb3oBaTb CETKY M3 OLMHKOBAHHOW CTanu C LUMPUHOMN SYeVkn ODbIYHO 5 M, NMpMBapEeHHYo unn
MEeXaHNYeCKN MPUKPENIEHHYIO K NPYTbAM apMaTypbl 06bI4HO Yepe3 kaxabin 1 M. KoHUbl NPOBOAHWMKOB CETKU MOTYT
CNYXWUTb 3a3eMNSoWMMU NPOBOAHMKAMWN NS COeANHUTESNbHbIX nonoc. Ha puc. 4.7 n 4.8 nokasaHbl npuMmepsbl
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CceT4aToro 3a3eMsitOLLErO YCTPOWCTRA.

CBs3b 3a3eMNIUTENS U CUCTEMbI COEAMHEHMI co3faeT cucteMy 3asemreHus. OCHOBHas 3agada CUCTEMb
3a3eMJ1eHMS - YMeHbLUATb Pa3HOCTb NOTEHLMANOB MeXAy NobbiMU TOYKaMK 30aHus u obopyaoBaHus. ATa 3agaya
pellaeTcs co3gaHneM OOonbLIOro KONM4YecTBa MapasnfesnbHbiX NyTern ANnsi TOKOB MOSIHUM U HaBEAEHHbLIX TOKOB,
06pasyloWwmnx cetb C HU3KMM COMPOTMBIIEHMEM B LUMPOKOM CMEKTPe YacToT. MHOXeCTBEHHble W napannenbHble
NyTM WUMEKT pasfnyHble pe3oHaHCHble 4YacToTbl. MHOXECTBO KOHTYpPOB C  4acCTOTHO-3aBUCUMbIMWU
COMNPOTUBMEHUSMM CO3[AI0T €ANHYIO CETb C HU3KUM COMPOTUBIIEHUEM AN MOMEX pacCMaTpPUBaeMOoro crnekTpa.

4.6. YcTpomncTBa 3aLlmThl OT NepeHanpsikeHumn

YctponcTtBa 3awuTel OT nepeHanpsbkeHun (Y3I1) ycTaHaBnuMBalTCA B MeCcTe nepecedeHuss nuHnen
3ANeKTpocHabXeHus, ynpaBneHusa, CBA3W, TEerNekOMMYHUKauuM rpaHuubl ABYX 30H 9KpaHupoBaHus. Y3l
KOOPAMHUPYIOT AN AOCTUXEHMS NMPUEMINEMOro pacnpefeneHus Harpyskm mexagy HUMW B COOTBETCTBMM C UX
CTOMKOCTbIO K pa3spyLUEeHWUto, a Takke A58 YMEeHbLUEHUS BEPOATHOCTM paspylleHns 3almaemoro obopyaoBaHus
noA BO3AeNCTBMEM TOKa MOnHUK (puc. 4.9).

PekomeHayeTcsa Bxogdlime B 30aHUE NUHUN NUTAHUSA U CBA3WM COEAMHSITb OOHOW LLUMHOW U pacnonaratb WX
Y3l kak MOXHO Onwke ogHO K Apyromy. 3TO0 0COBEHHO BaXKHO B 3OaHMAX M3 HEIKPaHMpYLLero maTtepuvana
(oepeea, kvpnuya n T.0.). Y3l BbiOMpaloTcAa M ycTaHaBnUBAKOTCA Tak, YTOObI TOK MOMHUKU Obl1 B OCHOBHOM
OTBE[EH B CUCTEMY 3a3eMIIeHNsA Ha rpaHuue 3oH 0 n 1.

Tak kak aHeprus Toka MOJIHMM B OCHOBHOM pacCevBaeTCs Ha yKasaHHOW rpanvue, nocnegywowme Y3I1
3alMLalT NYWb OT OCTaBLUEWCS 3HEPrUM U BO3LENCTBUSA 3MEKTPOMAarHUTHOro nons B 3oHe 1. [ns Haunydwewn
3almMTbl OT NepeHanpsXeHun npu yctaHoske Y3IT MCnonb3yoT KOPOTKNE COeAMHUTENbHbIE MPOBOAHUKM, BIBOAbI U
kabenu.

Ncxoas 3 TpeboBaHuin KOOpAMHALUWM U30NSALMM B CUIOBLIX YCTAHOBKAx M YyCTOMYMBOCTW K NOBPEXOEHMAM
3awmuwaemoro obopynoBaHus, Heobxogumo BblbupaTb ypoBeHb Y31 No HampsKeHUI0 HWXE MakCMMAaribHOro
3HayeHwus, 4Tobbl Bo3adencTBME Ha 3awmwaemoe obopyaoBaHMe Bcerga Obino HWKe AONYCTUMOrO HamnpsiKeHWs.
Ecnu ypoBeHb yCTOMYMBOCTM K MOBPEXOEHMAM HeusBecTeH, criegyeT MCNonb3oBaTb OPUEHTUMPOBOYHBLIN MIK
Nnony4eHHbIn B pesynbTaTe WCMbiTaHUA ypoBeHb. KonnyectBo Y31 B 3aliMwaeMon cCUCTEME 3aBUCUT OT
YyCTOMYMBOCTY 3alLMLLaeMoro obopyLoBaHMs K NOBPEXAEHNAM U XxapakTepucTuk cammx Y3I1.

4.7. 3alumTa 060pyaoBaHNS B CYLLECTBYIOLIMX 30aHUSAX

Bce Bo3pacTaroLlee ncnonb3oBaHMe CAOXHOIO 3f1IEKTPOHHOrO 060pyA0BaHMA B yXKe CYLLEeCTBYOLUMX 30aHNSAX
TpebyeT Gonee HagexXHOM 3aWUTbl OT MOSTHUM M OPYTUX 3NEKTPOMArHUTHbIX nomex. [pMHMMaeTcs BO BHUMaHue,
YTO B CYLIECTBYIOLNX 34aHUAX HeoOXOoAumble Mepbl MO MONHWesawuTe BbIbUpalT ¢ ydeToM ocobeHHocTen
3[aHNS, TaKUX Kak KOHCTPYKTUBHbIE 3NIEMEHTBI, CYLLLECTBYIOLLEE CUNOBOE U MHOPMaLMOHHOEe 060pyaoBaHue.

HeobxoaumocTb B 3alUMUTHBLIX Mepax U Ux BbIGOp onNpeaenstoT Ha OCHOBaHUM UCXOAHbLIX AAHHbLIX, KOTOPble
cobupaloT Ha CTaamm NPeanpPoeKkTHbIX U3blckaHui. MNMpUMepHbIN NepeYveHb TakMx AaHHbIX npuBegeH B Tabn. 4.3 -
4.6.

Tabnuuya 4.3
MCXOOHbIE OAHHBIE O 3JAHUN N OKPYXEHNU

N XapakTepnucTmKa
n/mn
1 MaTepmrall 3DaHMA - KaMeHHasd KkJjalka, KUpIUY, IepeBOo,

xejie300eTOH, CTAaJIbHOM Kapkac
2 EouHoe 3maHMe WM HECKOJIbKO OTHEeJIbHEIX OJIOKOB C OOJIbLNMM

KOJIMUECTBOM COEeOVHEHUN
3 Huyskoe M NIJIOCKOEe MJM BEICOKOE 3IOaHMe (pasMephl 3OaHUA)
4 CoenmyHeHa JM apMaTypa [0 BCEMY 3IaHU
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5 CoenmHeHa JM DJEKTPUUECKM MeTajlIMueckas OOJIMIIOBKAa

6 PasmMepsl OKOH

7 ViMeeTCcs JIM BHEWHSS CUCTeMa MOJIHME3AMMTH

8 Tul ¥ KAaueCTBO BHEIWHEM CUCTEMb MOJIHME3AUMTE

9 Tun nouBH (KaMeHb, 2=3eMJis)

10 3aseMJIeHHEIE BJIEMEHTH COCeIHUX 3IaHulM (BEHCOTAa, PacCTOSHUE IO
HUX)

Tabnuuya 4.4
MCXOAHbIE OAHHBIE MO OBOPYOOBAHUIO
N XapakTepnucTmKa
n/n
1 Bxomamme JIuHMM (IIOO3eMHEIE MJIM BOS3OYIIHBIE)
2 AHTeHHH MM OPyTMe BHEUHME YCTPOMCTBA
3 Tun cCuCTEeMH NMTaHMA (BHICOKOBOJIBTHASA MJIM HU3KOBOJIbTHASA,
noms3eMHas WM HaO3eMHasd)
4 [IpokJianka kKabeseMy (UMCJIO M PACIOJIOXEHME BEePTUKAaJIbHEIX
Yy4acCTKOB, CHOCOO MNpOKJIaIkM kabesein)
5 Jicnonp30BaHMe MeTaJIMdeCKMX KaOEeJIbHHIX JIOTKOB
6 ViIMeeTCcsa JIM BHYTPM 3HOaHUA DJIEKTPOHHOEe ODOpyIOOBaHMe
7 EcTe 5 NPOBOIHMKM, OTXOIANME K OPYIMM 3OaHUAM
Tabnuuya 4.5
XAPAKTEPUCTWKN OBOPYOOBAHUA
N XapakTepnucTrmKa
n/mn
1 TUn KOMMYHMKaLUUM MexIy MHOOPMaLMOHHEIM O0OPYLOBaHMUEM
(sKpaHMPOBaHHEE MJIM HEeSKPaHMPOBAHHBIE MHOTOXMUIIbBHEIE Kabenu,
KOaKCHuaJibHEE Kabesy; aHaJIoOTOBhEe MM LUMOPOBEE, CUMMETPUYUHEE
WY HECUMMETPMUYHEIE; OINTOBOJIOKOHHEE JIMHUN)
2 YPOBHM YCTOMUMBOCTM OOOPYINOBaHMA K MNOBPEXIEHMUAM
Tabnuua 4.6
OPYTUME OAHHBIE, KACAKOLWMECA BbIBOPA KOHLEMUNMN SALLNTHI
N XapakTepnucTrmKa
n/n
1 CoenMHEHH JIM MeTaJlIMUeCKMe OKOHHBE pPaMbl
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2 MaTepmral KpbluM (MeTass, OeTOoH)

3 Kounburypaumsa certm (TN, TT mam IT)

4 PacnoJsioxeHne 3JIEKTPOHHOI'O OOOPYHNOBAHUA B S3OaHUN

5 PacriojioxeHre COeIMHEHUM 3BJIEKTPOHHOT'O ODOpyHmOBaHMA C obmeM
CUCTEMOM 3asz3eMJIeHUS

Ha ocHoBaHuM aHanu3sa PUCKa M OaHHbIX, NpMBEOEHHbIX B Tabn. 4.3 - 4.6, NPUHNMAaETCA pelleHne o
HeobxoouMocTu NOCTPOEHNA NN PEKOHCTPYKUMN CUCTEMbI MOJTHNE3aLNTDI.

4.7.1. Mepbl 3alnTbl NPU NCNOSIb30BAHUKN BHELLHEN CUCTEMbI MOSTHUE3ALLNTDI

OcHoBHasa 3agaya - HaxoXAeHue ONTUManbHOro peleHus Mo YMyYlEeHW BHEWHEW CUCTEMbI
MOSHMe3aLnTbl 1 N0 APYrMM Mepam.

YcoBepLUIEHCTBOBAHME BHELLHEN CUCTEMbI MOMNHME3aLUTbI AOCTUraETCS:

1) BKMIOYEHNEM BHELLHEN MEeTannnM4yeckon obrmMLOBKM U KPbILLKW 30aHUSI B CUCTEMY MOJTHME3ALLNThI;

2) ncnonb3oBaHWEM AOMOSTHUTENbHBIX NPOBOAHMKOB, €CNN apMaTtypa CoeAMHEHa No BCEW BbICOTE 30aHUA -
OT KpbILIKN Yepes CTeHbl A0 3a3eMIEHNS 30aHNS;

3) YMEHbLUEHMEM TMNPOMEXYTKOB MeEXZy MeTanIM4eckuMy Cryckamy W YMEHbLUEHMEM Luara S4Yenku
MOJTHUENPUEMHUKA;

4) yCTaHOBKOW COEANHUTENBHbIX MONOC (TMOKMX MITOCKNX NPOBOAHMKOB) B MECTaX CThIKOB MeXAy COCEeOHUMMN,
HO CTPYKTYPHO pasaeneHHbiMy 6nokamu. PaccTosiHne mexay nonocamm AOMKHO ObiTb BABOE MEHbLLE PacCTOsIHUS
MeXay cryckamu;

5) coegvHeHueM MPOTSHXKEHHOro mnpoBoda C oTAenbHbiMM 6nokamn 3gaHua. OObIMHO  CcoeanHeHMUs
HeobX0OUMbI Ha K&XXAO0M Yriy kabenbHOro noTka, 1 CoOeaUHUTENbHbIE MOMOCHI BbIMOMHAKTCA Kak MOXHO KOpOYe;

6) 3awmnToNn OTAENBbHLIMU MOSTHMENPUEMHUKAMN, COEANHEHHBIMU C OOLLEN CUCTEMON MOSTHME3alLNTbI, eCIn
MeTannmMyeckne 4YacTu KpbIW HY)KOAKTCS B 3aliMTe OT NPAMOro yaapa MornHuu. MonHuenpueMHUK LOmKeH
HaxoouTbCA Ha 6e30MacHOM pPacCTOSAHUM OT YKa3aHHOro arieMeHTa.

4.7.2. Mepbl 3aWmUTbl NPU UCNONb30BaHNN kabenen

OpPEKTUBHBIMN  MEPaMy MO  CHMXKEHUIO MNEPEHanpPsKeHUn SABMAOTCSA palMoHanbHas npoknagka wu
3KpaHupoBaHue kabenen. AT Mepbl TEM BaXKHEE, YEM MEHbLLE IKPAHUPYET BHELLHASA CUCTEMA MOJTHNE3ALLMUTDI.

Bonblumx netens MOXHO n3bexartb, NPOKagbiBasg COBMECTHO CUIOBbIE Kabenu u aKpaHMpoBaHHbIE Kabenu
CBHA3M. JKpaH coeguHseTcsa ¢ obopygoBaHuem Ha 060omx KOHLax.

Jlloboe pononHUTENbHOE 3KpaHWpPOBaHWE, HaMpuMMep Mpokragka NPOBOAOB M kabenem B MeTannMyeckux
TpyOax nnu notkax mMexagy ataxamu, CHWXKaeT MofHoe COonpoTMBREHME O6LLENn CUCTEMbI COEOUHEHUA. DTN MepbI
Hanbonee BaXkHbl AN BbICOKMX UNN MPOTSHKEHHbIX 34aHUA Unu korga obopyaoBaHue AoMmkHO paboTtate 0co6eHHO
HaOexXHo.

MpegnoytuTenbHbiMM MecTamu yctaHoBku Y3I1 aBnawTtcs rpaHuubl 30H 0/1 n 30H 0/1/2 cOOTBETCTBEHHO,
pacnonoXeHHble Ha BXOAE B 3[aHNeE.

Kak npaBuno, obwas ceTb coeguHEHU He UcMnonb3yeTcs B pabovyeM pexume kak obpaTHbIi MPOBOOHMK
CUNOBOW UM MHOPMALMOHHOM LIENN.

4.7.3. Mepbl 3aWWuTbI NPU UCTIONb30BaHUN aHTEHH U ApYyroro o6opyaoBaHust

Mpvmepamy Takoro OGOPYAOBaHWUA SABMASIOTCS pPas3nUuHble BHELUHWE YCTPOWCTBA, TakMe Kak aHTEHHbI,
METEOpOSiorMyeckne [atyvky, Kamepbl HapPYXHOro HabroaeHus, HapyXHble OaTYMKM Ha MPOMbILLNEHHBbIX
obbekTax (gaTyvku OaBrieHusl, TeMnepaTypbl, CKOPOCTU MOTOKA, MOMOXeHWs knanaHa v 1.4.) u nmoboe Apyroe
SMEKTPUYECKOe, IJEeKTPOHHOE W paguoobopydoBaHWe, YCTaHOBMEHHOE CHapYXU Ha 34aHuKu, madte unu
MPOMbILLSIEHHOM pe3epByape.

Mo BO3MOXHOCTM MOMTHWEOTBOJ, yCTaHABNMBAETCA TakuM 06pa3oM, 4Tobbl 06opyaoBaHME GbINO 3aLUMLLEHO
OT npsIMOro nonagaHust MonHuKU. OTAenbHble aHTEHHbI OCTaBNAOT abCOMNOTHO OTKPLITLIMU MO TEXHOMOTUYECKUM
coobpaxeHunam. HekoTopble U3 HUX UMEIOT BCTPOEHHYI0 CUCTEMY MOMHME3alUThl U MOryT 6e3 noBpexaeHun
BblAepXaTb nonagaHue MonHuu. pyrue, MeHee 3allWLLEHHbIE TUMbl aHTEHH, MOryT TpeboBaTb ycTaHoBkM Y31 Ha
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nutaowem kabene, 4tobbl nNpenoTBpaTUTL NONagaHMe Toka MOSTHMM MO Kabento aHTeHHbl B MPUEMHUK WK
nepegatyuk. Mpyn HaNMYUM BHELLHEN CUCTEMbI MOMHUE3ALLNTLI KPENMEHNA aHTEHHbI MPUCOEOMHSIOTCA K HEN.

HaBepneHue HanpspkeHus B kabenax Mexay 34aHuMsMUM MOXHO MpeaoTBpaTuTb, NpoknagbiBas WX B
COEQMHEHHbIX MeTannuyeckux notkax wnu Tpybax. Bce kabenu, wugywime K CBA3aHHOMY C aHTEHHOW
0o0opyaoBaHuio, NPOKNagbiBalOTCA C BbIBOAOM M3 TpyObl B ofgHoW Todke. CregyeT obpaTuTb MakcuMMarsibHoe
BHMMaHWE Ha 3KpaHMpyloLMe CBONCTBA CaMOro o0bekTa M NpoknagbiBaTb kabenu B ero TpydyaTbiX SfiEMEHTax.
Ecnn aTo HEBO3MOXHO, KakK B CIly4ae C TEXHOSOrMYeCKMMN eMKOCTSAMM, Kabenu crnedyeT NpoknagbiBaTb CHAPYXMK,
HO Kak MOXHO Onwmke K OOBEKTy, MakCMMarnbHO WCMNONb3ysi MPUM STOM TaKMe €eCTEeCTBEHHblE 3KpaHbl, Kak
MeTannuMyeckne necTHuubl, Tpyobl M gp. B mauytax c L-oOpasHbiMM yrnoBbiMM 3nieMeHTamu kabenwu
pacnonaralwTcs BHYTPY yrna Ans MakcMMarnbHOW eCTeCTBEHHOW 3auTbl. B kpanHem cnydae psgom ¢ kabenem
aHTEeHHbI cnegyeT pasMecTUTb SKBUMOTEHUUANbHbIN COEAMHUTENbHbBIA NPOBOAHWK C MUHUMAIbHbLIM MONEpPeYHbIM
ceyeHnem 6 kB. MM. Bce aTm mepbl CHWXAKOT HaBedEeHHOE HanpshkeHwe B netne, obpasoBaHHOM kabensmu u
34aHMeM, U, COOTBETCTBEHHO, YMEHbLLAIT BEPOSATHOCTb NPobos Mexay HUMU, T.e. BEPOATHOCTb BO3HWKHOBEHMS
Oyrn BHYTpy 000pyaoOBaHUSA MeXay 3NEeKTPOCeThIo 1 30aHNEM.

4.7.4. Mepbl 3alnThbl CMMOBLIX Kabenewn 1 kabenen cBA3N Mexay 3g4aHnusamMm

CBa3n Mexay 34aHusMU nogpasfensioTcsa Ha [Ba rNaBHbIX TWMNa: cunosble kabenu ¢ meTannuyeckomn
obornoykon, MeTannuuyeckme (BMTas napa, BOMHOBOAbI, KOAKCWanbHble W  MHOTOXWMbHble Kabenu) w
OMTOBONIOKOHHbIE Kabenw. 3awuTHble Mepbl 3aBUCAT OT TWMNOB Kabenew, uMx KonmmyecTBa, a Takke OT TOro,
COeAVHeHbl NI CUCTEMbl MOSTHME3aLLMTbI ABYX 30aHUN.

MMoOnHOCTBIO N30MMPOBAaHHBLIN OMTOBOMOKOHHLIM Kabenb (6e3 MeTannuyeckoro apmMmpoBaHus, onbrn Ans
3alMTbl OT BMary Mnu CTanbHOIO BHYTPEHHEro NpoBOAHMKA) MOXET ObiTb NpuMeHeH 6e3 AOMNOMHUTENbHbIX Mep
3awmTbl. Mcnonb3oBaHue Takoro kabens SABMASETCH HaumnyyliuMm BapuaHTOM, Tak kak obecrneyvvmBaeT MNOMHYI0
3alIMTYy OT 3MEeKTPOMarHWTHbIX BosgencTBuh. OgHako ecnu kabenb COOEPXKUT MPOTSXKEHHbIA MeTannu4eckui
3NEeMeHT (3@ WUCKMYEHWEM XWUM AUCTAHUMOHHOIO NuTaHus), nocrnegHun pormkeH ObiTb Ha Bxode B 3daHue
npucoeauHeH Kk oblien cucTteme COeAMHEHUN WU He AOIDKEH HanpsaAMylo BXOAWTb B OMNTUYECKUA MPUEMHUK WIn
nepegatuunk. Ecnn 3gaHna pacnonoxeHbl 6mnvM3ko gpyr K Apyry U UX CUCTEMbl MOSMHUE3aWuTbl He COeAMHEHbI,
npegnoyTUTeNnbHee WCMONb30BaTb OMNTOBONIOKOHHbIN kabenb 6e3 MeTannuMyecknx 3MemMeHToB BO u3bexaHue
GonbLUMX TOKOB B 9TUX 3f1eMeHTax 1 ux neperpesa. Ecnu xxe nmeeTca cCoeAMHEHHBIN C CUCTEMON MOSHME3aLUUTbI
kabenb, TO MOXXHO MCMOMb30BaTb ONTUYECKU Kabenb ¢ MeTannmMyeckummn afieMeHTamm, YTobbl OTBECTM YacTb TOKa
OT nepBoro kabens.

MeTtannuueckve kabenu Mexay 34aHVUAMW C U30NMPOBaHHLIMKW CUCTEMaMW MonHuesawmTel. [py gaHHOM
COeOUHEHUN CUCTEM 3aluuTbl MOBPEXAEHUS BeCbMa BeposATHbl Ha oboux KoHuax kabens BcneacTeBue
NPOXOXAEHNs MO HeMy Toka MonHuK. [NoaTomy Ha obomx koHuax kabens Heobxoammo yctaHoBuTb Y3I, a Takke,
roe BO3MOXHO, crnegyeT COeAVHATb CUCTEMbl MONHMe3alWWTbl OBYX 34aHWA M MpoknagbiBaTb kabenb B
COEOUHEHHbIX MeTannIM4ecknx noTkax.

MeTannuyeckune kabenu Mexay 3gaHnsiMM ¢ COeAMHEHHbIMU CUCTEMaMM MofnHMe3awuTel. B 3aBucumocTn ot
yncna kabenew mexgy 340aHMAMU 3alWMTHblE Mepbl MOFYT BKMAYaTb CoeAuHeHWe kabernbHbiX MOTKOB npwu
HeCKOMbKUX kabensax (ans HoBbIx kabenemn) nnv Npu 6oMbLOM KonuyecTBe Kabenen, kak B cnyyae ¢ XMMUYECKUM
NMPOW3BOACTBOM, 3KPAHMPOBAHWE WM MPUMEHEHME TMOKMX MeTannowmnaHroB Ans MHOFOXWibHbIX kabenew
ynpaBnenusi. [lloacoeavHeHne o60oMX KOHUOB kabens K CBA3aHHbIM CUCTEeMam MOSIHMEe3alMTbl 4acTo
obecneynBaeT JOCTAaTOMHOE 3KpaHMPOBaHWE, 0COOEHHO ecnu Kabenen MHOro U TOK pacnpeaenuTca Mexay HUMM.

PEKOMEHOALMN
MO SKCMNNYATALUMOHHO-TEXHUYECKOW JOKYMEHTALIMN, MOPALKY
MPUEMKN B SKCIMINYATALINIO N SKCTNYATALINA
YCTPOWCTB MOJIHUESALLMATDI

1. Pa3pa60TKa 3KCFIJ'IyaTaLI,I/IOHHO-TeXHl/ILIeCKOIZ OOKyMeHTauumn

Bo Bcex opraHun3auunax n npeanpuaTmnax He3aBuCMMO OT (bOpM cobcTBEHHOCTU pekomeHayeTca UMeTb
KOMMINEKT 3KCI'IJ'IyaTaLWIOHHO-TeXHI/I'~IeCKOI7I OOKyMeHTaunnm mMosiHue3alwuTbl ob0bekToB, Ans KOTOPbIX HeobxogMmo
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YCTPOWCTBO MOMNHNE3ALUUTBI.

KomnnekT akcnnyaTaunoHHO-TEXHUYECKOM AOKYMEHTaLMMN MOMHUE3ALLUNTbI COOEPXKNT:

NOSACHUTENbBHYIO 3aMNMUCKY;

CXEMbl 30H 3aLUMTbl MOJTHUEOTBOAOB;

paboune 4YepTexm KOHCTPYKUMA MOJSIHMEOTBOAOB (CTpPOUTENbHAA YacTb), KOHCTPYKTUBHLIX 3NIEMEHTOB
3aLUTbl OT BTOPUYHBIX MPOSIBIIEHUI MOJTHMU, OT 3aHOCOB BbICOKMX MOTEHLMAIOB Yepe3 Ha3eMHble U NoA3eMHble
MeTannmMyeckne KOMMyHUKaLMmK, OT CKOMNb3SLMX UCKPOBbLIX KaHAIOB U pa3psaoB B rPYHTE;

NPUEMOYHYID [OOKYMEHTaUuMo (akTbl MPUEMKU B 3KCMyaTauuio YCTPOWCTB MOSHMEe3aWwuTbl BMeECTe C
NPUNOXEHUSIMU: aKTaMn Ha CKpbITble paboTbl M akTamu WUCMNbITAHUIA YCTPOWCTB MOJSIHME3aALWMTbl U 3alunThl OT
BTOPMWYHBIX MPOSIBIEHWIA MOSTHUM 1 3aHOCA BbICOKMX MOTEHLMANoB).

B nosicHMTenbHoOM 3anncke npuBoaaTCs:

NCXOAHbIE AaHHble pa3paboTky TEXHMYECKOW AOKYMEHTaLMM;

NPUHATbIE CNOcOobbl MONHME3aLWNTLI OOBEKTOB;

pacyeTbl 30H 3alUnTbl, 3a3emMnuTenen, TOKOOTBOAOB W SfIEMEHTOB 3allMTbl OT BTOPUYHLIX MPOSABIEHUN
MOJTHUN.

B NOSICHUTENbHOM 3anucke yKasblBaloTcH npeanpusTme - paspaboTumk KOMMnekTa
3KCnnyaTauMoOHHO-TEXHUYECKON [OOKyMEHTauun, OCHOBaHWEe Ans ero paspaboTku, nepedeHb [OeNCTBYHOLLMNX
HOPMaTMBHbIX [AOKYMEHTOB W TEXHUYECKOW [OOKYMEHTauuu, KOTOpPbIMW PYKOBOACTBOBaNUCbL Npu pabote Hapg
NPOEKTOM, crieyuarnbHble TpeboBaHMs K MPOEKTUPYEMOMY YCTPONCTBY.

McxogHble AaHHbIe A5ist NPOEKTUPOBAHMSA MOJTHUE3ALLMTbI BKITHOYAOT:

reHeparbHbI NriaH 0ObEKTOB C yKaszaHMeM pacrofioXXeHust Bcex 0ObekToB, noanexalumx MonHuesawmTe,
aBTOMOOUITbHBIX M KENEe3HbIX AOPOr, HAa3eMHbIX U NOA3EMHbIX KOMMYHMKaUUN (TENNOTPacc, TEXHOMOTMYECKUX U
caHTexHM4ecknx TpybonpoBoaoB, anekTpnyeckux kabenen n NnpoBogokK Noboro HasHavyeHus n T.M.);

KaTeropun MosiHMe3alUnTbl Kaxaoro 00bekTa;

OaHHble O KIUMaTMYeCKMX YCMNOBMSX B panioHe pasMmelleHUs 3aliuliaemMblX 30aHUA U COOPYXEHWUN
(MHTEHCMBHOCTU TpPO30BOM [OEATENbHOCTM, CKOPOCTHOM Hamnope BeTpa, TONWMHE CTEeHKW roroneda wu T.n.),
XapakTepPUCTUKY FPyHTa C yKazaHMeM CTPYKTYPbl, arPECCMBHOCTU 1 poAa MOYBbI, YPOBHS IPYHTOBbIX BOL;

yOoenbHoe anekTpuyeckoe conpoTmerieHne rpyHTa (OM X M) B MECTax pacnosioXeHusi OO bEKTOB.

B paspene "TlpuHsTble cnocobbl MOMHME3aWMTbl 0O6bEKTOB" u3naraTcsa BblbpaHHble Cnocobbl 3aluThbl
3[4aHWUIN N COOPYKEHUIN OT HEMOCPEACTBEHHOrO KOHTAKTa C KaHarloM MOSTHWMM, BTOPUYHbLIX MPOSIBIIEHUA MOJTHUN U
3aHOCOB BbICOKMX NMOTEHLMASIOB Yepes3 Ha3eMHble 1 NOA3EMHbIE MeTanMyYeckne KOMMyHUKaLMK.

O6bekTbl, MOCTPOEHHbIE (MPOEKTUPYEMbBIE) MO OAHOMY U TOMY € TUMOBOMY MIM MOBTOPHO NMPUMEHSEMOMY
NPOeKTy, MMewLMe eauHble CTPOUTENbHbIE XapaKTEPUCTUKM U TFeoMeTpuUYeckue pasMepbl U OOUHAKOBOE
YCTPOWCTBO MOSTHME3ALLNTBI, MOTYT MMETb OOHY OOLLYI0 CXEMY M pacyeT 30H 3alUnUTbl MONTHMEOTBOAOB. [lepeyeHb
3TUX 3aLLMLaeMbIX OOBEKTOB MPMBOAUTCS HA CXEME 30HbI 3aLUThbl OAHOIO U3 COOPYXKEHUN.

Mpn npoBepke HaAOEXHOCTU 3alUUTbI C UCMOMBb30BAHMEM MPOrpaMMHOro obecneveHns NPUBOAATCA LaHHble
KOMMbIOTEPHBIX pPacyeToB B BUAE CBOAKM MPOEKTHbIX BapuaHTOB W OpMUPYETCs 3aknyeHne o6  umx
appeKkTnBHOCTH.

Mpn pa3paboTke TEXHWYEeCKOW [OKYMEHTauuu npegraraetcsd MakCMMarnbHO WCMONb30BaTb TUMOBbIE
KOHCTPYKLUMM MOSNIHMEOTBOLOB W 3aseMnutenen un Tunosble paboyne 4yepTexu Mo MonHuesawmte. [pu
HEBO3MOXXHOCTU NMPUMEHEHMUS TUMOBBLIX KOHCTPYKLUMUIA YCTPOWCTB MOJTHUE3ALLMTBI MOTyT pa3pabaTeiBaTbcsa pabouve
YepTeXU OTAENbHbIX ANIEMEHTOB: (DYHOAMEHTOB, OMOpP, MOMTHUENPUEMHMNKOB, TOKOOTBOAOB, 3a3eMUTENEN.

Ansi ymeHblUeHNs1 oO0bema TEXHWYECKON OOKYMEHTAUUW U YOELUEBIEHUS CTPOUTENbLCTBA PEKOMEHAYETCSA
coBMeLaTb MPOEKTbl MOJTHME3aLUTbl ¢ pabouyMMn YepTexamm Ha obuecTpouTenbHble paboTbl U paboTbl Mo
MOHTaXy CaHTEXHUYECKOrO U 3MNEKTPOTEXHUYECKOro 06opyaoBaHMS C LiENb UCNOMb30BaHUA ANst MOMHME3aLUThI
CaHTEXHMYECKMX KOMMYHUKALMIA 1 3a3eMNnUTENEN SNEKTPOTEXHUYECKNX YCTPONCTB.

2. MNopsagok NpUEMKN YCTPOUCTB MOJTHME3ALUMTbLI B SKCMyaTaumio

MornHuesalwmnTHble yCTPONCTBa OOBEKTOB, 3aKOHYEHHbIX CTPOMTENBCTBOM (PEKOHCTPYKLMEN), MPUHUMAIOTCS
B akcnnyatauumio paboyen KOMUCCMEW W MepefaloTca B IKCMnyaTauuilo 3aka3uuKky [0 Havana MOHTaxa
TEXHOmnorn4yeckoro obopyaoBaHusl, 3aBo3a W 3arpyskn B 34aHUS U COOPYXXEHUA 0OOpydoOBaHWS W LEHHOro
nMyLLecTBa.

Mpremka MONMHME3aLUMTHBLIX YCTPONCTB Ha AENCTBYIOLMX OObeKTax ocyLlecTBnseTcs paboyer KOMUCCUEN.

CoctaB pabouyel komnccum onpegenseTcs 3akaszymkoMm. B coctaB paboyen kommccumn 06bIMHO BKMOYAKOTCA
npeacraBuTenu:

OTBETCTBEHHOIO 32 3NIEKTPOXO3ANCTBO;
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noapsiAHOM opraHnsauuuy;

WMHCMNEKLMN MPOTUBONOXaPHOWM OXpaHbl.

Pabouen komuccun npeabABnSOTCS cneayolme JOKYMEHThbI:

YyTBEPXOEHHbIE NPOEKTbl YCTPOMNCTBA MOMHME3ALLNThI;

aKTbl Ha CKpbITble paboTbl (MO YCTPOMCTBY M MOHTaXy 3a3eMiuTenerh U TOKOOTBOAOB, HEAOCTYMHbIX OIS
ocmoTpa);

aKTbl UCMbITAHUA YCTPOWCTB MOJITHME3ALLMTbl M 3alWuTbl OT BTOPMYHBLIX MPOSIBIIEHUA MOSIHMM U 3aHOca
BbICOKMX MOTEHLMANOB Yepe3 Ha3eMHble U NoA3EMHble MeTannM4yeckme KOMMyHUKaUMn (4aHHbIe O CONPOTMBIIEHNN
BCEX 3a3emnuMTenen, pesynbTaTtbl OCMOTPa U MPOBEPKM paboT MO MOHTaXy MOJTHMENPUEMHUKOB, TOKOOTBOAOB,
3a3eMnuTenemn, SNEeMEHTOB WX KPEMnmeHusl, HaOeXHOCTU SMEeKTPUYECKMX COEOUHEHUA Mexay TOKOBeAyLUMMMU
anemMeHTamu u ap.).

Pabouas komuccus nponsBoaUT NOSTHYHO NPOBEPKY U OCMOTP BbIMOMHEHHbIX CTPOUTENBbHO-MOHTaXHbIX paboT
MO MOHTaXy MOJTHUE3ALLMTHbIX YCTPOMNCTB.

[MprvemMka MOMNHME3aUTHbIX YCTPOWCTB BHOBb CTPOSLUUXCS OOBLEKTOB OGOPMMSETCS akTamu Npuemku
obopynoBaHua Onst YCTPOMCTB  MonHuMesawuTel. BBoa MOMHMEe3awmTHbIX YCTPOWCTB B 3KCMyaTauuio
odopMnseTcs, Kak npaBuro, akTamu-4OonyckamMu COOTBETCTBYIOLLMX OPraHoOB roCyAapCTBEHHOrO KOHTPOMs U
Hag3opa.

lMocne npueMkn B akcnnyaTauuio YCTPOWCTB MOJHME3aLUTbl COCTaBMNATCA NacnopTa MOSHME3aLUTHBIX
YCTPOWCTB M MacnopTa 3a3eMNUTeNnen YCTPOMCTB MOJSHUE3aLWMTbl, KOTOPblE XPaHATCA Yy OTBETCTBEHHOrO 3a
3NEKTPOXO3ANCTBO.

AKTbl, YyTBEpPXOEHHbIE PYKOBOAWUTENIEM OpraHuM3auuu, BMecTe C MpPeACTaBfEHHbIMW aKTaMW Ha CKpbiTble
paboTbl 1 NPOTOKOIbI U3MEPEHMI BKINIOYAKOTCS B NAaCNOPT MOMHME3ALUUTHBIX YCTPONCTB.

3. OkcnnyaTaumst yCTPOMCTB MOMHNE3aLLUTbI

YcTponcTBa MonHMesawmTbl 30aHUA, COOPYKEHUN U HapY>XHbIX YCTAHOBOK OOBHEKTOB 3KCMNyaTUPYTCH B
cooTBeTCTBMU C [1paBunamm TeXHUYECKON 3KCnnyaTaummn aneKTpoyCcTaHOBOK NoTpebuTtenen n ykasaHmsamMm JaHHON
MHcTpykummn. 3agaden akchnyatauum YCTPOWCTB MOMHME3awmnTbl OOBEKTOB ABMSeTCA nogdepxaHne ux B
COCTOSIHUN HEODXOANMMOW UCMPABHOCTN N HAAEXHOCTH.

Ona obecnevyeHns NOCTOAHHOW HaAEXHOCTU paboTbl YCTPOMCTB MOMHUE3ALUTbl eXEroqHo nepes Hayanom
rPO30BOro Ce3oHa NPon3BoANTCS NPOBEPKa N OCMOTP BCEX YCTPONCTB MOSTHUE3ALLMTHI.

MpoBepkn NpPOBOAATCA TakkKe MNOCNe YCTaHOBKM CUCTEMbl MOSMHME3aLUTbl, NOCfie BHECEHUS Kakux-nnbo
N3MEHEHWN B CUCTeMY MOJIHMEe3almMTbl, nocrne Niobbix noBpexaeHni sawuwaemoro obbekTa. Kaxgasa nposepka
NPOBOAUTCS B COOTBETCTBMM C paboyert nporpammoin.

Ons npoeegeHus npoBepku coctosiHua M3C ykasbiBaeTCa NpUYMHa NPOBEPKM U OPraHn3yoTcs:

Komucens no nposegexuto nposepkn M3C ¢ ykazaHuem dyHKLMOHaMbHbIX 063aHHOCTEN YNIEHOB KOMUCCUK
no obcnegoBaHUIO MOMHUE3aLLNThI;

paboyas rpynna no NpoBeAeHuI0 HEOBXOAMMbIX U3MEPEHNI;

CpOKM NpoBeaeHUs MPOBEPKN.

Bo Bpemsi ocMOTpa 1 NpoBEpPKN YCTPOWUCTB MOSHUE3aLLNTbl PEKOMEHAYeTCs:

npoBepuTb BM3yasllbHbIM OCMOTPOM (C MNOMOLbIO OWHOKNSA) LENOCTHOCTb  MOSTHUENPUEMHUKOB U
TOKOOTBOAOB, HAAEXHOCTb UX COEAMHEHNS N KPENITEHNS K MayTam;

BbISIBUTb 3/1IEMEHTbl YCTPONCTB MOSHMEe3aLWwuTbl, Tpebytolme 3aMeHbl N PeMOHTa BCIeACTBME HapyLLeHWs
NX MeXaHUYEeCKON MPOYHOCTY;

onpegenuTb CTeneHb paspyLleHNss KOppo3nemn oTAenbHbIX 3fIeMEHTOB YCTPOMCTB MOSTHUE3aLUNTbI, MPUHSATL
Mepbl MO aHTUKOPPO3NOHHOW 3aLUUTE N YCUNEHMIO SNTIEMEHTOB, MOBPEXAEHHbLIX KOPPO3newn;

NpOBEPUTb HAAEXHOCTb JNEKTPUYECKUX COeAMHEHUIN Mexay TOKOBeAyLUMU YacTaMW BCEX 3MEMEHTOB
YCTPOMCTB MOJSTHUE3aLLMUThI;

NpoBepuUTb COOTBETCTBME YCTPOMUCTB MOSHUE3ALNTbl Ha3HA4YeHUI0 OOBLEKTOB W B Cnyyae Hanmuus
CTPOUTENbHbLIX WU TEXHOMOMMYECKUX W3MEHEHWI 3a NpeALecTBYLWUA Nepuog HameTuTb MEeponpusaTusa no
MOJEPHM3aLMN N PEKOHCTPYKLUM MOJTHUE3ALLNTBI B COOTBETCTBMM C TpeOOBaHUSIMU HacTosLen NHCTpyKumuy;

YTOYHUTb UCMONMHUTENBHYIO CXeMY YCTPONCTB MOSHUE3aLLMThl U onpeaennuTb NyTh pacTekaHns Toka MONHUU
Nno ee anemeHTam npu paspsge MOMHUM METOAOM UMWUTaLUKM paspsga MOMHUW B MOSHMENPUEMHUK C NMOMOLLbIO
cneumnanm3npoBaHHOIO U3MEPUTENBHOIO KOMMNIEKca, NOAKNIOYEHHOM0 MEXAy MOMHUENPUEMHUKOM U yAaneHHbIM
TOKOBbLIM 3MEKTPOAOM;

U3MEpPUTb 3HAYEeHWE CONPOTUBNEHUS pacTEKaHUIO UMMYNbCHOINO TOka MeToAOM "aMnepmMmeTpa-BorbTMeTpa” ¢
MOMOLLbIO CNeLUManm3npoBaHHOIO M3MEPUTENIBHOIO KOMMIEKCa;
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NU3MEpPUTb 3HaAYEHUs UMMYNbCHbIX MNEepeHanpsikeHUn B CEeTAX 3NEKTPOCHabXeHus npu yaape MOSHUu,
pacnpegeneHnss NOTEHLMAanoB N0 METanMoOKOHCTPYKUMSM U CUCTEME 3a3eMreHusl 34aHuMs MeToaoM MMuUTaumu
yaapa MOSTHUU B MOMHUENPUEMHMK C MOMOLLIbIO Crneunanm3npoBaHHOIrO N3MepPUTENbHOIO KOMMMEKCa;

N3MEepUTb 3HaYeHMEe ANEKTPOMAarHUTHbIX MOMEeN B OKPECTHOCTU PacnoSioKEeHUA yCTPOMCTBA MOSTHUE3ALLUTbI
MEeTOAOM MMUTaUMM yaapa MOMHWUN B MOSTHUENPUEMHIK C MOMOLLBIO CrieUnarnbHbIX aHTEHH;

NpoOBEpPUTb HanNnune HeobxoanUMoW AOKYMEHTaLUN Ha YCTPONCTBA MOJTHME3ALLMTHI.

lMepnognyeckoMy KOHTPOSKO CO BCKpPbITUEM B TeuyeHWe wectn net (ana obbektoB | kaTeropum)
NOABEPralTCHa BCE UCKYCCTBEHHbIE 3a3eMIMTENN, TOKOOTBOAbLI U MeCTa UX NPUCOEAVMHEHWI; NMPU 3TOM €XEroaHo
npoussoautce nposepka Ao 20% wux obuwero konuyecTtea. [lopaxeHHble KOPPO3Ven 3a3eMnmMTen 1 TOKOOTBOAbI
NPV YMEHbLUEHMUN NX MOLLaan NonepeyHoro ceveHuns bonee yem Ha 25% [OIMKHbI ObITb 3aMEHEHbI HOBBIMMU.

BHeouepeaHble OCMOTpPbI YCTPOWCTB MOSHUE3ALLMTbI CnefyeT Nnpou3BOAUTb MOche CTUXUHBIX GeacTeui
(yparaHHbIn BETEpP, HABOAHEHME, 3EMINETPSACEHNE, NOXap) 1 rPO3 Ype3BbIYaNHON NUHTEHCUBHOCTH.

BHeouepeaHble 3amepbl COMPOTUBMEHUS 3a3eMIIeHUs1 YCTPOMCTB MOMHMEe3alnTbl crnegyeT npov3BOaUTb
nocne BbIMNOMHEHUA PEMOHTHbIX pPaboT Kak Ha YCTPOWCTBax MOSHUE3alMTbl, Tak U Ha caMmx 3aliuLiaeMbiX
obbekTax n B6rmM3mn Hux.

PesynbTaTthl npoBepok 0popMASOTCS akTammn, 3aHOCSTCS B MacnopTa U XKypHarn yyeTa COCTOSIHUS YCTPOWNCTB
MOJIHME3aLLMThI.

Ha ocHoBaHMM MOMy4YeHHbIX OaHHbIX COCTABMSETCS MNMaH PeMOHTa U yCcTpaHeHus OedeKkTOB YCTPOWCTB
MOJTHME3aLLMTbl, OOHAPYXEHHbIX BO BPEMS OCMOTPOB U MPOBEPOK.

3emnsiHble paboThl y 3almLaeMbIX 30aHUA U COOPYXXEHUA OOBHLEKTOB, YCTPONCTB MOSTHUE3ALLUNUTLI, a Takke
BOMM3N HWX NPOM3BOLATCH, KaK MPaBWIO, C pa3peLleHust SKCMyaTUpyloLen opraHusauum, kotopas Bblgensaer
OTBETCTBEHHbIX 1L, HAabMOAALWUX 32 COXPAaHHOCTbIO YCTPONCTB MOSTHUE3ALLMUTDI.

Bo BpeMs rpo3bl paboTbl Ha YCTPOMCTBAxX MOSNTHUE3ALLMUTLI U BOMM3M HUX HE NPOU3BOAATCS.
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