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MWHUCTEPCTBO 3HEPIETUKU POCCUUCKOW ®EOEPALIUA

NMPUKA3
ot 30 nroHa 2003 r. N 280

. OB YTBEPXXOEHUN UHCTPYKLIUN
MO YCTPOMCTBY MONHME3ALLUTbI 30AHUWA, COOPYXXEHUN
¥ NPOMBILLNEHHBIX KOMMYHUKALIUA

MpukasbiBal yTBEPAUTL MNpunaraemylo VHCTPYKUMIO MO YCTPOMCTBY MOMHME3ALUMTbI 34aHWiA,
COOPYXKEHUI 1 MPOMBILLIEHHBIX KOMMYHUKaLIMWIA.

MuHucTp
N.XIOCYDPOB

YTBEpXaeHa
Mpukasom MuHaHepro Poccum
ot 30 uoHa 2003 r. N 280

O6wepoccuimncknm ctpoutenbHbiM kaTanorom (CK-1) Hactoswen MHCTpykumm npmuceoeH Homep CO
153-34.21.122-2003.

] WHCTPYKLIWSA ]
MO YCTPONCTBY MOMHME3ALLWTbI 3AAHUIA, COOPY)KEHUI
W MPOMBILLNEHHBIX KOMMYHUKALIAIA

MHCprKLlMFl pacnpocTpaHdeTcA Ha BCe BuUAbl 30aHu1N, coopy>|<eH|/1|71 N NPOMbILUNEHHbIX
KOMMyHI/lKaLLMﬁ He3aBNCMMO OT BE4OMCTBEHHOMN NPUHAANEXHOCTU U d)OprI CcobOCTBEHHOCTH.

MHCprKLlMFl npegHasHa4vyeHa Aana ucnonb3oBaHuUA npu paspaGOTKe NPOEKTOB, CTPOUTENbCTBE,
aKcnnyatauumn, a Takke npu pekoHCTpyKummn 34aHUN, coopy>KeH|/||7| N NPOMbILWNEHHbIX KOMMyHMKaLI,I/IVI.

Ons pyKOBOp.I/ITeJ'Iel;I M cneunanuncTtoB NPOEKTHbIX U 3KCNJ1yaTalMOHHbIX opraHM3au,v||7|.

1. BBEOEHVE

WHCTpyKUMS MO YCTPOWCTBY  MOMHME3aWMTbl  34aHUA, COOPYXEHUW U MPOMBbILLIIEHHbIX
KOMMyHVKauui (ganee - WHCTpyKuMs) pacnpocTpaHseTcs Ha Bce BUAbl 34aHUA, COOPYXEHUA U
NPOMBILLSIEHHbIE  KOMMYHMKaUMW  HE3aBUCUMO OT BEAOMCTBEHHOW MPUHAANEXHOCTM ”n  OOopMbl
COBCTBEHHOCTMU.

WHCTpyKuMa npegHasHayeHa Ans MCMNONb30BaHMA Npu paspaboTke NPOEKTOB, CTPOUTENbCTBE,
aKcnnyaTauun, a Takke Npu PEKOHCTPYKLUN 30aHUA, COOPY>KEHWUIN N MPOMBILLIIEHHBIX KOMMYHUKaLWUA.

B cnyuae, korga TpeboBaHMs oTpacneBbiX HOPMATUBHbLIX JOKYMEHTOB ABMAOTCHA Bonee XecTknumu,
YyeM B HacTosiwen WHCTpykuun, npu pas3paboTke MONHME3aLNTbl PEKOMEHOYETCS  BbIMOMHATH
oTpacrneBble TpeboBaHus. Takke pekoMeHAyeTcs NocTynatb, Korga npeanucaHns NHCTPYKUMU Hemnb3s
COBMECTUTb C TEXHONOrMYECKUMU OCOBEHHOCTAMM 3awimiaemoro obwvekTa. pu aToM Uchnonb3yemble
cpeactBa M MeTodbl MOMHMe3aWwmMTbl BblOupaoTcsa ucxoaos M3 ycnosus obecrneveHus Tpebyemon
HaEeXHOCTW.

Mpn paspaboTke NPOEKTOB 34aHU, COOPYXXEHWU WM MPOMBILUSIEHHBIX KOMMYHWUKALMIA, NMOMUMO
TpeboBaHWn VIHCTpyKUMK, YUUTBLIBAKOTCA AOMNOMHUTENbHbIE TPEOOBaHMSA K BbINOMHEHWIO MOMHME3ALWLMTI
OPYrnx AerACTBYIOWMX HOPM, MPaBur, MHCTPYKLMIA, roCyAapCTBEHHbIX CTaHAapTOB.

Mpyn HOPMMPOBAHMN MOMHMES3ALLMTBI 32 UCXOLHOE NPUHATO NOMOXEHWE, YTO Noboe ee YCTPONCTBO
He MOXEeT NpegoTBpaTUTb pa3BUTUE MOSTHUN.

MpumeHeHne HopmaTuBa Mpu BbIOOPE MOIHME3ALUUTBI CYLLLECTBEHHO CHWKaeT puck yuwepba oT
yaapa MonHum.

Tvn n pasmelleHne yCTPONCTB MOSTHUE3ALWUTbI BbIOMPAKTCA HA CTaAuMn NPOEKTMPOBAHUSI HOBOMO
06bekTa, YTOObl UMETH BO3MOXHOCTb MakCMMarbHO UCMONb30BaTh NMPOBOASILLME SNIEMEHTbI NOCIEAHErO.
OT10 0bnerynT paspaboTky U UCMONIHEHNE YCTPONCTB MOSHME3ALLNTBI, COBMELLEHHbIX C CaMUM 34aHUEM,
No3BOMWUT  YNyylWWUTb €ero 3CTeTUYecKUd BuA, MOBbICUTb  A(PPEKTUBHOCTL  MOSMHME3aLLMUTHI,
MUHUMW3NMPOBATL €e CTOMMOCTb M Tpyao3aTtpaThbl.
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2. OBWWUE NOJTOXXEHUA
2.1. TepMmuHbl 1 onpegeneHns

Ypap MONMHUM B 3eMII0 - SMIEKTPUYECKUI pa3psia aTMOCEEepPHOro NPOUCXOXOEHNST MEXAY rPO30BbIM
obnakoMm n 3emnemn, COCTOALLMIA U3 OQHOMO UMW HECKOMbKUX MMMNYbCOB TOKA.

Touka nopaXeHUst - TOYka, B KOTOPOW MOSHWUS CcoMpuKkacaeTcsl C 3emnel, 3gaHueMm wnu
YCTPOWUCTBOM MOJSHME3aLwnTbl. Yaap MOMTHUN MOXET UMETb HECKONBKO TOYEK MOpaXKeHUs.

3awuaembii 06bEKT - 34aHMe UIM COOPYXKEHWE, UX 4acTb WUNKN NPOCTPaAHCTBO, ANS KOTOPbIX
BbINOSIHEHA MOfHMEe3aLMTa, oTBevaroLlas TpeboBaHMAM HaCTOsLLLErO HopMaTMBa.

YCTPOWCTBO MOSHME3aWwmnTbl - CMCTEMa, MO3BOMSLWAs 3aWUTUTbL 30aHWE WU COOPYXXeHune OT
BO3gencTBMin MonHuM. OHa BKNtoYaeT B cebs BHELLHWE U BHYTPEHHUE YCTPOMCTBA. B YacTHbIX criyyasix
MOJTHME3aLLNTa MOXET COAEepXKaTb TONMbKO BHELUHME UM TONbKO BHYTPEHHUE YCTPOMCTBA.

YcTponcTBa 3aluTbl OT MNPsIMbIX YOApPOB MOMHMU (MONHWEOTBOAbI) - KOMIMIIEKC, COCTOSALMA U3
MOJTHUENPUEMHMKOB, TOKOOTBOZOB U 3a3eMITUTENEN.

YcTponcTBa 3aluTbl OT BTOPUYHbLIX BO3OEMCTBMI MOMHWM - YCTPOWCTBA, OrpaHu4vMBaroLime
BO30ENCTBMUS 3NEKTPUYECKOro U MarHUTHOIO Nonen MOMHUN.

YcTpoWicTBa ANs BblpaBHUBAHWUSI NMOTEHLMANOB - 3NIEMEHTbI YCTPOMCTB 3aLUWTbl, OrpaHu4MBatoLme
pa3HOCTb NOTEHLUManoB, 0byCroBNEHHYIO pacTekaHMEM TOKa MOSTHUM.

MonHuenprMeMHUK - YacTb MOITHMEOTBOAA, NPeAHa3HayYeHHast Ansi nepexeata MOMHUNA.

TokooTBOA (CMyck) - 4YacTb MOITHMEOTBOAA, MNpegHas3HadYeHHast Ons OTBoda ToKa MOMHUM OT
MOJTHUENPUEMHMKA K 3a3eMITUTENIO.

3asemnstoLLee yCTPOWUCTBO - COBOKYMHOCTb 3a3EMITUTENS N 3a3EMNSOLLNX NMPOBOLAHMKOB.

3asemnuTenb - NPoBoOAsLIas YacTb UM COBOKYMHOCTb COEAMHEHHbIX Mexay cobol npoBoasLLmMX
YyacTel, HaxOOsALNXCS B SNIEKTPUYECKOM KOHTaKTE C 3eMIleli HENMOCPEACTBEHHO UK Yepe3 NPOBOASILLYIO
cpeay.

3asemnsaoLWmMin KOHTYp - 3a3eMnsoWniA NPOBOAHUK B BUAE 3aMKHYTOW METNM BOKPYr 34aHus B
3eMIie Unu Ha ee NOBEPXHOCTM.

ConpoTuBneHne 3a3eMIsiloLLEero YCTPOWCTBA - OTHOLUEHME HaMpsbKeHWst Ha  3a3eMIISIioLLEM
YCTPOWCTBE K TOKY, CTEKAIOLLLEMY C 3a3eMITMTENS B 3EMITHO.

HanpsikeHne Ha 3a3eMnsitoleM YCTPOMCTBE - HanpsikeHne, BO3HMKAOLWee Npu CTEKAHUM Toka C
3a3eMNUTENs B 3eMITH0 MeXAy TOYKOM BBOAA TOKA B 3a3eMITMTENb U 30HOWM HYNEBOro NoTeHumana.

CoepuHeHHas mexagy cobon MmeTannuyeckasl apmaTtypa - apmaTypa Kene3ob6eTOHHbLIX KOHCTPYKLNA
3[aHus (CoopyXeHust), koTopas obecrnednBaeT areKTPUYECKYHO HEMPEPbIBHOCTb.

OnacHoe WCKpeHne - HeponyCTUMbIA 3MNEKTPUYECKUA pas3psii BHYTPU 3allmiaeMoro obbekTa,
BbI3BaHHbLIN y4apoOM MOSHUM.

Be3onacHoe paccTosiHMe - MUHMMarnbHOe paccTosiHUE MeXay ABYMsSI MPOBOASLLUMW 3rieMeHTaMu
BHE MINM BHYTPM 3alyuiaeMoro obbekta, npu KOTOPOM MeXOy HMMKM He MOXET MPOWU3ONTM OnacHoro
NCKPEHUSI.

YCTPOWCTBO 3aluTbl OT MNEpeHanpsiKeHW - YCTPOWCTBO, MpegHas3HauYeHHoe AMsi OrpaHuMveHust
nepeHanpsbkeHUn mexagy asnemMeHTaMu 3almuaeMoro obbekta (Hanpumep, pas’psaHuK, HEeNMHENHbIN
orpaHM4nUTENb NEePEHAaNpPsKEHNA UM HOEe 3aLLMTHOE YCTPOWCTRO).

OThenbHO CTOSILLMIA MOJTHUMEOTBOA, - MOJSIHMEOTBOZ, MOSTHUENPUEMHUKA U TOKOOTBOAbI KOTOPOro
pacnonoXxeHbl TakuM 06pa3omM, YTOObI NyTb TOKA MOJTHUM HE MMEN KOHTaKTa C 3alMLiaeMbiM OO bEKTOM.

MonHMeoTBOd, YCTAaHOBMEHHbIA Ha 3alMLAaeMOM OOBLEKTE - MOSTHUEOTBOA, MOMHUENPUEMHUKN U
TOKOOTBOAbI KOTOPOro PacnonoXeHbl TakMM 06pa3oM, YTO YacTb TOKa MOJTHUN MOXKET pacTekaTbes Yepes
3aluLLaeMbln 06bEKT UNK ero 3a3eMnuUTenb.

30Ha 3awWuTbl MOSHMEOTBoda - MPOCTPAHCTBO B OKPECTHOCTU MOSHMEOTBoda 3agaHHON
reoMeTpuu, oTinYatoLLeecs TEM, YTO BEPOSITHOCTb yAapa MOSTHUMKN B 0OBEKT, LeNMKOM pas3MeLLEHHbIN B
ero o6beme, He NpeBbilaeT 3a4aHHOM BENMUYUHBI.

HonycTMMasn BeposiTHOCTb MpopbiBa MOSMHUM - MpegenbHo JonycTuMas BeposATHOCTb P yaapa
MOIMHUKU B 00BEKT, 3alLuLLaeMbli MOSTHUEOTBOAAMM.

HapexHocTb 3awmThl onpegenseTca kak 1 - P.

MpOMbILWEHHbIE KOMMYHMKAUMKM - CUNOBble WM WHGAOPMaUMOHHbIEe kKabenu, npoBogsLme
TpybGonpoBoAbl, HenpoBoasiLLMe TpybonpoBoabl C BHYTPEHHEN NPOBOASLLEN CPEedon.

2.2. Knaccudumkauns 3gaHuin u CoOopyXeHui
Mo YCTPONCTBY MOMHME3aLWUThI

KJ'IaCCMCbMKaLlMﬂ obbekToB onpepgenaeTcd no onacHoOCTK yaapoB MOJTHUK Ond caMoro obbekTa un
€ro OKpyXeHuA.

HeI'IOCpep,CTBeHHOG onacHoe BO34eNcTBue MOSMHWUK - 3TO noXapbl, MexaHn4eckme noBpexaeHud,
TpaBMbl NIOOEN U XUBOTHBIX, @ Takke noBpeXxaneHua 3NEeKTPUYEeCKOro U 3NeKTpoOHHOro OﬁOpy.D,OBaHI/IH.

-
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MocneacTBusiMM  ygapa MOMHMM  MOTYT OblTb  B3pbiBbl M BblAeNEHWe OnacHbiX MPOAYKTOB -
pPaAnoaKTMBHbIX M SA0BUTLIX XMMUYECKMX BELLECTB, a Takke GakTepuii U BUPYCOB.

Ypapbl MOMHUM MOTyT ObITb 0CO60 onacHbl Ans MHPOPMALMOHHLIX CUCTEM, CUCTEM YMNpaBneHus,
KOHTPOMsi N 3nekTpocHabxeHusl. [nsi anNeKTPOHHbIX YCTPOWCTB, YCTAHOBIEHHbIX B 0ObeKTax pasHoro
Ha3HayeHus1, TpebyeTcs cneumanbHaga 3awuTa.

PaccmaTprBaeMble 06beKTbl MOMYT NOAPa3AenaTbCs Ha 0ObIYHbIE U crielnanbHbIe.

OOblYHble OOBLEKTbI - XWMble U agMUHUCTPATUBHbLIE CTPOEHUs, a TakkKe 34aHus U COOPYXKEHUSs
BbICOTOM He Gonee 60 M, npegHa3Ha4yeHHble Ansi TOProBnn, NPOMBILLIIEHHOro NPOU3BOACTBA, CENbCKOro
XO34NCTBAa.

CneumanbHble 0ObeKTbI:

00beKThbl, NpeacTaBnAlLLMe ONACHOCTb AS151 HEMNOCPEACTBEHHOIO OKPYXXEHUS;

00beKThbl, NpeacTaBnsloWMe ONacHOCTb ANS couManbHOM M U3NYECKON OKpyXKaroLen cpeabl
(06BbEKTBI, KOTOPbIE MPU MOPaXXEeHWM MOSTHUMEWN MOFYT Bbi3BaTb BpefHble Buonornyeckne, XMmMmnyeckmne u
paanoakTMBHbIE BbIOPOCHI);

npoyne oObLEKTbl, AMNA KOTOPbIX MOXET npegycmaTpmBaTbCA creumanbHas MOoSHMe3alumTa,
Hanpumep cTpoeHus1 BbicoTon B6ornee 60 M, UrpoBble NIOLWAAKK, BPEMEHHbIE COOPYXKEHMUS!, CTPOsILLMECS
0b6BbeKThI.

B 1abn. 2.1 gaHbl Nnpumepbl pasgeneHns 06BHLEKTOB Ha YeThbIpe Knacca.

MPUMEPBI KNACCUPUKALINM OB BEKTOB

Tabnuua 2.1

O6bekT

Twun obbekTa

MocnepcTeua ygapa MOnHUM

OObIYHbIN

XKunon pom

OTKa3 aneKTpoyCTaHOBOK, NoXap u
nospexaeHune nmytectsa. OBbIYHO He-
GonbLloe NoBpexXaeHUe NPeaMeTos,
pacnonoXeHHbIX B MECTe yaapa Mor-
HUW UMK 3a[eThbIX ee KaHanom

depma

MepBoHaYanbLHoO - NoXap ¥ 3aHoC
OMacHOro HanpshXeHusl, 3aTem - no-
Teps aNeKTPONUTaHNUsA C PUCKOM Y-
6enu XMBOTHLIX U3-3a OTKa3a anek-
TPOHHOW CUCTEMbI YrpaBrneHus BEeHTU-
nauuen, nogadn kopma v T.4.

TeaTp; Wkona;
yHMBEpMar; crnop-
TUBHOE COOpPYXeHue

OTka3 anekTpocHabxeHus (Hanpumep,
0oCBeLLEeHNd), cnocobHbIN BbI3BaTh Na-
HuKy. OTKa3 cMCTEeMbI NOXXaPHOWM CUr-
Hanu3auun, Bbi3bIBaOLLNIA 3a4EPXKKY
NPOTUBOMNOXapHbLIX MEPONPUATUIA

BbaHk; cTpaxoBsas
KOMMaHwus; KoMMep-
Yeckumn ouc

OTka3 anekTpocHabxeHus (Hanpumep,
oCBeLLEeHNd), cnocobHbIN BbI3BaTh Na-
HUKy. OTKa3 CUCTEMbI MOXapHON Cur-
Hanu3auun, Bbi3bIBaOLLNIA 3a4EPXKKY
NpOTMBOMNOXaPHbLIX MeponpuaTui. MNo-
Tepu cpencTB CBA3U, COOM KOMMbHO-
TEPOB C NOTEPEN AaHHbIX

BbonbHuua; geTcknin
caa; oom ons npe-
cTapenbix

OTka3 anekTpocHabxeHns (Hanpumep,
0oCBeLLEeHNd), cnocobHbIN BbI3BaTh Na-
HuKy. OTKa3 CcMCTEeMbI NOXXaPHOWM CUr-
HanmMsauun, Bbi3biBalOLLNIA 334EPXKKY
NPOTUBOMOXXapHbLIX MeponpuaTuiA. MNo-
Tepu cpencTB CBA3U, COOM KOMMbHO-
TEepOoB C NoTepewn AaHHbIX. Heobxoaun-
MOCTb MOMOLLM THXKENOOONbHbLIM U He-
NOABWKHbLIM NTHOOAM

MpoMmbILNeHHble
npeanpuaTus

JononHuTenbHble NOCNEACTBUS, 3aBU-
csilLMe OT YCrOoBMiA MPOVU3BOACTEA, -
OT HE3HAYMTENbHbIX MOBPEXAEHUN 40
GonbLumnx ywep6oB 13-3a noTepb Mnpo-
AYKLUMK




OXPAHA TPYJA

www.ohranatruda.ru

My3seu n apxeoro-
rmyeckme NamsaTHU-
KK

HeBocnonHumasi noTepst KynbTYPHbIX
LIEeHHOCTEWN

CneunanbHbIn

CpenctBa cBA3M;

Hep.onycmmoe HapylwieHne KOMMyHarb-

C orpaHuyeH- 3NeKTpoCcTaHuuy; HOro 06CnyXmMBaHWs (TENEeKOMMYHMKa-
HOW onacHo- no)xapoornacHble uun). KoceeHHasa onacHOCTb noxapa
CTbt0 npon3BoacTBa AN cocegHux 00BHEKTOB
CneumnanbHbIn, HedptenepepabaTbi- Moxapbl 1 B3pbIBbI BHYTpY 06bekTa U
npeacrasnsio- BaloLune npeanpus- B HEMOCPEACTBEHHON BnM30CcTU

Lni onac- TUS; 3anpaBoYHble

HOCTb Ans CTaHuuK; Npons-

Henocpea- BOACTBa neTapa u

CTBEHHOro heniepBepKoB

OKpYXeHus

CneunanbHbIn,
onacHbIn gngd
akonormm

XNMUYECKUIA 3aBOA;
aToMHas aneKTpo-
cTaHums; brnoxmmm-
Yeckue pabpukm un
nabopaTopuu

Moxap n HapyLweHne paboTbl 06opyao-
BaHUS C BPEAHLIMU NOCNEeACTBUSIMM
ONsA oKpy>KaroLen cpeabl

Mpu cTpouTenbCTBE M PEKOHCTPYKLMM ONSA KaXO4Ooro kracca oObekToB TpebyeTcsa onpenenutb
HeobXoaMMble YPOBHM HaAEXHOCTU 3aliMTbl OT NpsAMbIX yaapoB MonHum (MYM). Hanpumep, ans
06bIYHbIX OO BEKTOB MOXET ObITb NPEANOXEHO YETbIPE YPOBHSI HAAEXHOCTM 3alLMThl, yKa3aHHble B Tabn.

2.2.

YPOBHW 3ALLNTBLI OT MYM ANA OBbIYHBIX OB BEKTOB

YPpOBEHDb 3allMTEL

HapmexHocTer 3ammTel OT IIYM

I
IT
ITT
Iv

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

Tabnuua 2.2

[na cneumanbHblX 06BEKTOB MUHUMANbHO LOMYCTUMbIA YPOBEHb HageXHOCTU 3awuTbl oT MYM
ycTaHaBnmBaeTcs B npegenax 0,9 - 0,999 B 3aBMCMMOCTU OT CTEMNEHM ero 06LLECTBEHHON 3HAYUMOCTU U
TSXKECTU oXuaaemblx nocnenctenin ot NMYM no cornacoBaHuio ¢ opraHammn rocyaapCTBEHHOrO KOHTPOMA.

Mo >xenaHuo 3akasumka B MPOEKT MOXeT ObiTb 3anoXeH ypoBeHb HaAeXHOCTW, NpeBbilLatoLLnii
npeaenbHO SONMYCTUMBINA.

MapameTpbl

2.3. MapameTpbl TOKOB MOSTHUN

TOKOB  MOJTHUN

HeobxoanMbl

aona  pacdyeta MexaHU4YeCKnx ©nu TepMU4ecCKux

BO3AENCTBMIN, a Takke aAns HOpMUpPOBaHUA CpencTB 3allUTbl OT NIEKTPOMarHUTHbIX BO34ENCTBUMN.

2.3.1. Knaccudukauma Bo3AenCTBMIN TOKOB MOMHUMN

Onsi Kaxgoro ypoBHs MOMHME3aluTbl OOSMKHbI ObIThb onpeaeneHbl npenenbHO AonycTUMble
napameTpbl TOKa MOIHUW. [aHHble,
BOCXOAALLUM MOJTHUSIM.

CooTHOLLEHME MONSAPHOCTEN pas3psgoB  MOMHWMM  3aBUCUT OT  reorpaduMyeckoro  MosioXeHus
MECTHOCTU. B OoTCyTCTBME MECTHBIX AaHHbBIX MPUHMMAIOT 3TO COOTHOLLEHME paBHbIM 10% Anst pa3psiaoBs C
nonoxuTensHbIMY TokaMmu 1 90% Ans pa3psgoB € oTpyuaTenbHLIMU TOKaMU.

MexaHunyeckne M TepMuyeckme AENCTBUSI MOMHMM OBYCNoBMNEHbl MUKOBLIM 3HAaveHuem Toka |,
nonHelM 3apsgoMm QnonH, 3apsgoMm B umnynsce Qumn v ygensHon aHeprnen W / R. Haubonbwiwne
3HaYeHUs1 ITUX NapaMeTpPoB HabMAATCA NPY NONOXUTENBHbBIX paspsaaax.

MoBpexaeHns, BbI3BaHHbIE WHOYLIMPOBAHHBIMU MEepeHanps>keHnaMU, OOYCNOBMEHbI KPYTU3HON
dpoHTa TOKa MonHuKU. KpytusHa oueHuBaeTca B npegenax 30%-Horo n 90%-HoOro ypoBHen oT

npmeegeHHble B HOpMaTtmBe, OTHOCATCA K HUCXogAaAwum w”
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HanbonbLuero 3HavyeHus Toka. Hanbonbliee 3Ha4YeHne 3Toro napamMeTpa Habntogaetcsa B nocnegyrowmnx
nMmnynbcax oTpuuaTernbHbIX pa3pAanoB.

2.3.2. MapameTpbl TOKOB MOMHWM, Npeanaraemble 4ns HOPMUPOBaHUA CPEACTB 3aLUMThbl OT NPSAMbIX
yOapoB MOSHUM

3HavyeHnss pacyeTHbIX NapaMeTpoB AMS MPUHATBIX B Tabn. 2.2 ypoBHEW 3allueHHOCTWU (npwu
cooTHoweHnn 10% k 90% mexay AonsaMu NOMOXMTENbHLIX U OTpUUAaTeNbHbLIX PaspsaoB) NpuBeaeHbl B

Tabn. 2.3.
Tabnuua 2.3

COOTBETCTBME MNAPAMETPOB TOKA MOJIHUW 1 YPOBHEW 3ALLUTHI

MapameTp MOMHMK YpoBeHb 3aLLuTbl

I Il I, v
lMNunkoBoe 3HaueHue Toka |, KA 200 150 100
MonHbI 3apag QnonH, Kn 300 225 150
3apsag B umnynsce Qumn, Kn 100 75 50
YpaenbHas sHeprusa W / R, k[k/Om 10000 5600 2500
CpegHasa kpyTtuaHa di/dt30/90%, KA/MKC 200 150 100

2.3.3. TINoTHOCTL yaapoB MOMHWU B 3€MITH0

MnoTHOCTb yAapOB MOMHUWU B 3EMIIO, BblpaXeHHast Yepes3 YUCMo NopaxeHuh 1 KB. KM 3eMHON
MOBEPXHOCTM 3a rof, onpeaenseTcs No AaHHbIM METEOPONOrMYeckux HabniaeHu B Mecte pa3MeLLeHns
obbekTa.

Ecnu e nnoTHocTb ydapoB MonHuM B 3eMmio Ng HeusBecTHa, ee MOXHO paccyutatb Mo
cneaytowen dopmyne, 1/(k. KM X rog):

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

roe Td - cpegHAAa nNpoaoImnKUTENBbHOCTL MPO3 B Yacax, onpeneneHHaa no permoHarbHbIM KapTam
MHTEHCUBHOCTU FpO3OBOl71 AeATeNIbHOCTN.

2.3.4. I'Iapamepr| TOKOB MOIMTHUK, npeanaraemble OnA HOPMUPOBaHUA CpefdcTB 3alluTbl OT
QNEKTPOMAarHUTHbIX BO34EMCTBUIA MOSTHUN

Kpome MexaHu4eckux U TepMUYECKUX BO3OEWCTBUA TOK MOMHWMM co3daeT MOLUHble WMMYNbChbl
9MNEeKTPOMarHUTHOrO U3Ny4YeHUsi, KOTopble MOryT OblTb MPUYMHON MOBPEXOAEHUSA CUCTEM, BKITHOYAIOLLMNX
obopynoBaHue CBA3W, ynNpasreHus, aBTOMaTUKK, BblYUCNUTENbHbIE U MH(POPMaLUOHHbIE YCTPOMCTBA U
T.N. OTU CNOXHble U OOPOrocTosiLMe CUCTEMbI UCMOMb3YITCA BO MHOMMX OTpacnsx Npou3BOACTBa U
6usHeca. VIx nospexageHne B pesynbTaTe yaapa MOMHWMW KpalHe HexemnaTenbHO Mo CoobpaKeHusiMm
6e30MacHOCTH, a TakkKe MO IKOHOMUYECKUM COODPaKEHNAM.

Yoap MonHUM MOXeT copepaTb IMbo eOuHCTBEHHbIM MMMyMbC Toka, nmMbo CcocToATb U3
nocneaoBaTenbHOCTU UMMYNbCOB, pPasferneHHbIX MPoOMEeXyTKaMu BpeMeHu, 3a KOoTopble npoTekaeT
cnabbln conpoBoOXpawwWwmi Tok. [lapameTpbl MMNynbca Toka MEpPBOro KOMMOHEHTa CyLEeCTBEHHO
OTNIMYAKOTCA OT XapaKTepUCTMK MMMNYMbCOB MOCMEAYLWMX KOMMOHEHTOB. Hwke NpuMBOAATCA AaHHble,
XapakTtepusytoLme pac4yeTHble napaMeTpbl MMMYMbCOB TOKa NEepPBOro U nocneayrLwmx nMnynscos (Tabn.
2.4 n 2.5), a Takke AnNUTenbHOro Toka (Tabn. 2.6) B naysax mMexay umnynscamu ans obbluHbIX 06bEKTOB
Npuv pasnunyHbIX YPOBHAX 3aLLMThl.

Tabnuua 2.4
MAPAMETPbI MEPBOIO MMMYJIbCA TOKA MONHUA
MapameTp Toka YpOBEHb 3aLuThbI
I I I, 1Iv
Makcumym Toka |, KA 200 (150 (100
OnutenbHocTb (ppoHTa T1, MKC 10 10 10
Bpewms nonycnaga T2, Mkc 350 |350 |350
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3apsag B umnynece Qcym <*>, Kn 100 |75 50
YaenbHas aHeprus B umnynobce W / R <**> MIx/Om 10 5,6 2,5

<*> [lockonbKy 3HauUTENbHas 4acTb o6wero 3apsga Qcym nNpuxoouTCst Ha MepBbi MMMYIbC,
nonaraeTcsi, YTo OOLLMI 3apsif, BCEX KOPOTKUX MMMYNbCOB PaBeH NpUBEAEHHON BENUYMHE.

<**> [lockonbKy 3HauYUTENbHas YacTb obuwen yaenbHon aHeprum W / R npuxoguTcsa Ha nepsbii
UMMynbC, NonaraeTcs, YTo OOLLMIA 3apsaa BCEX KOPOTKUX MMMNYNbCOB paBeH NpuMBe4EeHHOW BENUYMHE.

Tabnuuya 2.5
MAPAMETPbI MOCNEQYHOWENO NMMYNbCA TOKA MOJTHAN
MapameTp ToKa YpOBEHb 3aLuThbI
I Il 1, v
Makcumym Toka |, KA 50 37,5 25
OnutenbHocTb (ppoHTa T1, MKC 0,25 0,25 0,25
Bpewms nonycnaga T2, Mkc 100 100 100
CpenHaa kpyTuaHa a, KA/MKC 200 150 100
Tabnuua 2.6
MAPAMETPbI OJTATENIBHOIO TOKA MONHWA B NMPOMEXYTKE
MEXLOY MMMYJIbCAMA
MapameTp ToKa YpOBEHb 3aLuThbI
I Il I, v
3apsp Qan <*>, Kn 200 150 100
OnutenbHoctb T, C 0,5 0,5 0,5

<*> Qan - 3ap4aa, 06yCJ'IOBJ'IeHHbIl71 OnnTenbHbIM NPOTEKaHMEM TOKa B nepuon mexay AByMA
nMmnynbcamMmm Toka MOJTHUW.

CpepgHui Tok npubnuantensHo paseH Qan / T.
dopma MMNynbCoB TOKa ONpPefenseTcs CreayoLnM BblpaXKeHNEM:

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

10
/ hx [1+ (£t / mayl) ]

roe:

| - MakcMym TOKa;

h - kK09 DULNEHT, KOPPEKTUPYIOLLMIA 3HAYEHNE MaKCUMyMa TOKa;

t - Bpewms;

Tay1 - NnocTosiHHas BpeMeHu Ans hpoHTa;

Tay2 - NOCTOsIHHas BpeMeHu Ans cnaga.

3HaveHns napameTpoB, BXoAAWUX B hopMyny (2.2), onucCbIBalOLLYO M3MEHEHNE TOKa MOSMHUN BO
BpeMeHW, npusedeHbl B Tabn. 2.7.

Tabnuua 2.7

3HAYEHNA MAPAMETPOB AJ1A PACHETA ®OPMbIl UMIMYNbCA TOKA MOJTHUN

MapameTp MepBbI MNynbC Mocnepyowmin UMNynsc
YPOBEHb 3aLLMUTbI YPOBEHb 3aLLMUTbI
I I I, v I I I, v
[, KA 200 150 100 50 37,5 25
h 0,93 0,93 0,93 0,993 0,993 0,993
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Tay1, MKC 19,0 19,0 19,0 0,454 0,454 0,454
Tay2, MKC 485 485 485 143 143 143
OnuTenbHbld  MMNYNbC MOXET OblTb MNPUHAT NPSIMOYrOfibHBIM  CO  CpedHMM Tokom | wu

ONUTENbHOCTLIO T, COOTBETCTBYIOLLMMU OaHHLIM Tabn. 2.6.
3. SAWLNTA OT NMPAMbIX YOAPOB MOJTHANN
3.1. Komnnekc cpeacTs MONMHUE3aLWmThbI

Komnnekc cpenctB MOMHME3alMTbl 34aHWMIA UMM COOPYXKEHWA BKIOYaeT B cebsa yCcTpomncTea
3alWKnTbl OT NPAMBIX YAapOB MOMHUM (BHELLHASA MOSTHMe3awmTHaa cuctema - M3C) n yctpoincTtea 3almThbl
OT BTOPWUYHbIX BO3AENCTBUN MOMHUKU (BHYTpeHHAss M3C). B yacTHbIX crydyasx MOSiHMesalmTa MOXeT
copepXaTb TONMbKO BHELUHWE UMM TONMbKO BHYTPEHHWE YCTpoWcTBa. B oOwem crnyvae 4acTb TOKOB
MOMHMM NPOTEKAET MO dNeMeHTaM BHYTPEHHEN MOMHME3aLLUTHI.

BHewHsa M3C moxeT 6bITb M30NMpOBaHa OT COOPYXEHUs1 (OTAENbHO CTOSILLME MOSTHUEOTBOAbI -
CTEPXXHEBbBIE UIM TPOCOBbIE, @ TaKKe COCEAHNE COOPYXKEHWUS, BbIMOMHSOLWME PYHKUMN €CTECTBEHHbIX
MOJTHUEOTBOAOB) WM MOXeET ObiTb YCTAHOBMNEHa Ha 3allMULLEeMOM COOPYXEHWM U gaxe ObiTb ero
4acTbHo.

BHYyTpeHHMe yCTponcTBa MOSHUE3AWMUTbl NpeaHasHayYeHbl Ans orpaHUYeHnst 3NeKTPOMarHUTHbIX
BO30ENCTBUI TOKa MOSHUM U NpegoTBpaLLEHNS UCKPEHUI BHYTPY 3aLLMLLaeMoro obbekTa.

Tokn MonHum, nonagawolimMe B MOIMHUENPUEMHUKM, OTBOAATCA B 3a3eMiuTerNb 4Yepes cuctemy
TOKOOTBOLOB (CMYCKOB) M pacTeKkalTCH B 3eMrie.

3.2. BHelHAA MonHmesalmTHasa cuctema
BHewHsa M3C B obuiem criyyae COCTOUT U3 MOSTHUENPUEMHUKOB, TOKOOTBOLOB 1 3a3eMiUTENEN.
B cnyyae cneumanbHOro U3roToBMEHUS UX MaTepuan U ceveHust JOMKHbl yA0BNeTBOPATL TpeboBaHUSM
Tabn. 3.1.
Tabnuua 3.1

MATEPWAI N MUHAMATIbHBIE CEYEHWA 3MEMEHTOB BHELIHEW M3C

YpoBeHb Matepuan CeueHue, KB. MM

3aluuThl MOJSTHUENpUeMHUKa TOKOOTBOAA 3aseMnurens
-1V Cranb 50 50 80

-1V AntoMnHUn 70 25 He npumeHseTcsa
-1V Menob 35 16 50

I'Ipmmeanme. YKasaHHble 3Ha4YeHus MoryT ObITb yBenn4eHbl B 3aBUCUMOCTU OT NOBbILLIEHHOMN
KOppo3nn nnn MmexaHn4eckmx BO34ENCTBUMN.

3.2.1. MonHnenpneMHuK1

3.2.1.1. O6wue coobpaxkeHust

MornHuenpremMHukM MoryT BbITb cneumansHO YCTaHOBNEHHBIMM, B TOM YMCHE Ha 00bekTe, NGO mnx
YHKUMM BbINOMHSAIOT KOHCTPYKTUBHbBIE 3NEMEHThI 3aliuiiaemMoro obbekra; B NOCNeaHeM Cryvae OHU
Ha3bIBalOTCA €CTECTBEHHbIMWU MOTHUENPUEMHUKaMMU.

MonHMenpMemMHMKM MOryT COCTOATb W3 MPOM3BOMIBHOM KOMOMHaLUWM Cneayowmnx 3NeMeHTOB:
CTEepPXHEN, HAaTAHYTbIX NPOBOAOB (TPOCOB), CETYATLIX NPOBOAHUKOB (CETOK).

3.2.1.2. EcTecTBEHHbIE MOMHUENPUEMHNKN

Cnepyowme KOHCTPYKTUBHbIE 3MIEMEHTHLI 34aHWA U COOPY>XEHUM MOryT paccMaTpuBaTbCs Kak
€CTECTBEHHbIE MOMTHNEMPUEMHUKN:

a) MeTannmMyeckne KpoBnu 3allmaemMbiX OO bEKTOB NpU YCIOBUK, YTO:

anekTpuyeckast HENPEPbIBHOCTb MEXAY pa3HbIMK YacTaMu obecneyeHa Ha JONruin Cpok;

TONWWHA MeTarnsna KpOBMU COCTaBNSAET He MeHee BenuuuHbl t, NpuBedeHHon B Tabn. 3.2, ecnu
HeobX0ANMO NPELOXPAHNTL KPOBIIHO OT NOBPEXOEHWUSI UMW MPOXKOTa;

TOMNWMHa MeTanmna KpoBmnu cocTaBnsieT He meHee 0,5 MM, ecnu ee HeobA3aTeNbHO 3almLaTb OT
NOBPEXAEHMI U HET ONACHOCTU BOCMNIaMEHEHMS HAXOOALWMXCA NOA KPOBEN roproynMx MaTtepuanos;
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KpOBNS He WMMeeT M3OMSILUMOHHOIO MOKpbITUA. Mpu 3TOM HEGONbLUON CNOW aHTUKOPPO3UMOHHOM
kpackn, unn cnor 0,5 MM actanbToBOro MNOKPbITUA, UM cno 1 MM MMIacTUKOBOro MOKPbITUS He
cynTaeTcsa nsonauuen;

HemeTanmnuMyeckme MNOKPbITUA Ha/unu NoAd MeTanfMyeckon KpoBMewW He BbIXOAAT 3a npedensl
3awyaemoro obbekTa;

6) MeTannuueckne KOHCTPYKUMKM KpbilK (dhepMbl, COeAuHEeHHas Mexgy cobow cTanbHas
apmatypa);

B) MeTannnyeckne arnemMeHTbl Tuna BOAOCTOUHbIX TPYO, YKpaLlLEHWI, OrpaxkaeHWin Mo Kparo KpbIwn 1
T.M., €CMN UX CeYeHUe He MeHbLUe 3HaYeHWI, NpeanucaHHbIX ANs 0BbIYHbLIX MOMHUENPUEMHUKOB;

r) TEXHOMorndeckne Metannuyeckue TpyObl U pe3epByapbl, €CrM OHW BbINOMTHEHbI U3 MeTanna
TOMNLWWHON HE MeHee 2,5 MM 1 nponnaBneHne UM NpoXor 3Toro MeTanna He npuMBedeT K OnacHbIM Unu
HeaonyCTUMbIM NOCMNEeACTBUSM;

4) MeTannuyeckune Tpybbl 1 pe3epByapbl, €CIM OHW BbINOSIHEHb! U3 MeTara TOMNWWHON He MeHee
3HayeHus t, npuBegeHHoro B Tabn. 3.2, n ecnu MNOBbILWEHNEe TemnepaTypbl C BHYTPEHHEN CTOPOHbI
obbeKTa B TOUKe yaapa MOIMHUM He NpeacTaBnseT OnacHoOCTy.

Tabnuua 3.2

TOJWKMHA KPOBJIN, TPYBbI UM KOPMYCA PE3EPBYAPA,
BbIMONHAWNX ¢YHKLUNW ECTECTBEHHOIO MOJTHUENPUEMHUKA

YpoBeHb 3alUnThbl Matepuan TonuwwmHa t, MM, He MeHee
-1V XKeneso 4
-1V Meab 5
-1V ARNOMUHUI 7

3.2.2. TokooTBOAbI

3.2.2.1. O6wme coobpaxeHust

B uensx CHWXeHWs BEPOSITHOCTU BO3HMKHOBEHMS OMACHOr0 MWCKPEHWUSI TOKOOTBOAbI OOSKHbI
pacnonaraTtbCs TakMM 06pa3om, YTOObI MeXay TOYKOW NOPaXeHUs N 3eMnen:

a) TOK pacTekancs No HeCKONbKUM NapannenbHbIM NyTsM;

6) AnvHa aTux nyTen Gbina orpaHUyeHa 4O MUHUMYMA.

3.2.2.2. PacnonoxeHue TOKOOTBOAOB B YCTPOMCTBAX MOSMHME3ALWMNTbI, W3ONUPOBAHHbIX OT
3aluLlaemoro obbekTa

Ecnn MonHMenpuemMHUK COCTOUT U3 CTEPXKHEN, YCTAHOBMNEHHbIX Ha OTAENbHO CTOALLMX Onopax
(vnn ogHowm onope), Ha Kaxayr onopy AOMmKeH OblTb NPegyCMOTPEH MUHUMYM OAMH TOKOOTBOS,

Ecnn MonHuenpmeMHuK COCTOUT U3 OTAENbHO CTOSALMX FOPU3OHTAarNbHbIX NPOBOLOB (TPOCOB) UMK
13 OfHOro NpoBoaa (Tpoca), Ha Kaxabl KOHeL, Tpoca TpebyeTcss MUHUMYM MO O4HOMY TOKOOTBOAY.

Ecnn MonHuenpuemHuk npeactaensieT cobol CeTyaTylo KOHCTPYKLUMIO, MNOABELUEHHY Hag
3awmaemMmbiM OOBLEKTOM, Ha Kaxaylo ee ornopy Tpebyetrcs He MeHee ogHoro TokooTBoga. Obuiee
KONMYECTBO TOKOOTBOAOB AOJMKHO ObITb HE MEHEE ABYX.

3.2.2.3. PacnonoxeHne TOKOOTBOAOB NpU HEU3OSNTMPOBAHHbIX YCTPOMCTBAX MOSTHUE3ALLMUTDI
TokooTBOAbI pacnonaralnTca MO NEepMMETPY 3aljuliaeMoro obbekta Takum obpasom, 4TOObI
cpeaHee pacCTosiHMe Mexay HUMM BbiNo He MeHbLUEe 3HadYeHW, NpuBeaeHHbIX B Tabn. 3.3.

Tabnuua 3.3

CPEOHUME PACCTOAHUA MEXKOY TOKOOTBOOAMU B 3ABUCUMOCTU
OT YPOBHA 3AILNLLEHHOCTU

YpOBEHb 3aLUMTHI CpepHee paccTosiHue, M
I 10
Il 15
" 20
v 25

ToOKOOTBOAbI COEAUHSIIOTCA TOPU3OHTamNbHLIMKM MosicaMn BONMU3M MOBEPXHOCTU 3eMIiM U 4vepes
kaxxable 20 M No BbICOTE 30aHUS.
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3.2.2.4. YkasaHusi N0 pasmeLLeHM0 TOKOOTBOOO0B

KenatenbHo, 4TOObI TOKOOTBOALI PABHOMEPHO pacronaranMcb No NepuMeTpy 3aliuLiaemMoro
o6bekTa. Mo BO3MOXHOCTM OHM NPOKMaabiBatoTCsl BONM3N yrnoB 34aHui.

He wu3onupoBaHHble OT 3aluLiaeMoro OObekTa TOKOOTBOAbI MNPOKMaAbIBAlOTCA CredytoLmm
obpasom:

€Cn CTeHa BLIMNOSIHEHA M3 HEropryero mMaTepuana, TOKOOTBOAbl MOryT ObiTb 3akpenneHbl Ha
NMOBEPXHOCTU CTEHbI UM NPOXOAUTL B CTEHE;

€Cnv CTeHa BbIMOMIHEHA W3 TOpKYEero martepuarna, TOKOOTBOAbl MOFyT ObiTb 3akpenieHbl
HenocpeACcTBEHHO Ha MOBEPXHOCTU CTEHbl, Tak YTOObI NOBLILLEHNE TemMnepaTypbl NPU NpoTEKaHWN ToKa
MOMHMM He NPEACTaBNAN0 ONacHOCTM AN MaTepuana CTeHbl;

€CNnn CTeHa BbINOMHEHa W3 roproyero matepuana W MoBbllEHME TemnepaTypbl TOKOOTBOLOB
NpeacTaBnseT O Hero onacHoOCTb, TOKOOTBOAbI AOIKHbI pacnonaraTbCsi Takum oOpasoM, 4YTOObI
paccTosiHMe Mexay HUMU 1 3almaeMbiM 06bekToM Beerga npesbiwano 0,1 M. MeTtannudeckne ckobbl
ONs KpenneHns TOKOOTBOOOB MOTyT ObiTb B KOHTAKTE CO CTEHOW.

He cnegyeT npoknagbiBaTb TOKOOTBOAbI B BOAOCTOYHbIX Tpybax. PekomeHayetcsi pasmeluatb
TOKOOTBOAbl HA MaKCUMarbHO BO3MOXHbIX PACCTOSIHUSAX OT ABEPEN U OKOH.

TokoOoTBOAbI NPOKNAAbIBAOTCA NO NPAMbIM U BEPTUKANbHbIM NMHMAM, Tak 4Tobbl NyTb A0 3eMnn
ObIfT N0 BO3MOXHOCTU KpaTyanwmnm. He pekomeHayeTcst npoknagka TOKOOTBOAOB B BMAE NETENb.

3.2.2.5. EcTecTBeHHble 311IEMEHTbI TOKOOTBOJ0B

CnegytoLme KOHCTPYKTMBHbIE 3NIEMEHTbI 34aHUI MOTYT CYMTaTbCS eCTECTBEHHLIMU TOKOOTBOAAMMU:

a) MeTannmM4eckne KOHCTPYKLMKU MpK YCNOBUM, YTO:

aneKkTpuyeckas HenpepbiBHOCTb MeXAy pasHblMU  3fieMeHTaMu  ABMSEeTCS  OOMroBeYHOnW U
COOTBETCTBYET TpeboBaHuaM n. 3.2.4.2;

OHM VMEKT He MeHbluMe pasMepbl, 4YeM TpebylTca Ans cneuvanbHO NpedyCMOTPEHHbIX
TOKOOTBOAOB. MeTannunyeckne KOHCTPYKLMM MOTYT UMETb M30MSLMOHHOE MOKPLITUE;

6) MeTannMyecKkUn Kapkac 3gaHnNs U COOPYXKEHNS;

B) coeanHeHHasa mexay cobon cTanbHas apmaTypa 30aHust UM COOPY>KEHUS;

r) yactv cpacaga, npouUNMpoBaHHbIE 3NEMEHTLI U ONMOPHbIE MEeTaNIMYeckne KOHCTPYKUuM dacaga
NPy YCroBMU, YTO UX pa3mepbl COOTBETCTBYIOT YKa3aHWUSM, OTHOCSILLMMCS K TOKOOTBOAAM, a UX TOSLWMHA
cocTtaBnsaeT He meHee 0,5 Mm.

MeTannunyeckass apmartypa  kenes3obeTOHHbIX  CTPOEHU  cuuTaeTca  obecnedvBatoLLen
3MNeKTPUYECKYH0 HENPEPBIBHOCTL, ECIM OHA YAOBNETBOPSET CreayoLWwuM YCroBUSIM:

npumMmepHo 50% coeanHeHWIA BepTUKamnbHbIX U FOPU3OHTAalNbHbIX CTEPXXHEN BbINOMHEHbI CBapKOM
UM UMEIOT XKECTKYIO CBA3b (O0NTOBOE KpenneHve, BA3ka NPOBOSOKOW);

anekTpuyeckas HemnpepbiBHOCTb obecneveHa Mexay CTanbHOW apMaTypon pasfuyHbIX 3apaHee
3aroTOBMIEHHbIX OETOHHBLIX BIOKOB 1 apMaTypoin 6ETOHHbBIX GITOKOB, MOATOTOBMEHHbIX HA MECTE.

B npoknaake ropu3oHTanbHbIX NOSCOB HET HEOOXOAMMOCTU, eCrnv MeTanIMYeckne kapkacbl 3gaHus
Unu cTanbHasa apmaTtypa xene3obeToHa UCMOMNb3YHTCS Kak TOKOOTBOAbI.

3.2.3. 3aszemnurtenu

3.2.3.1. O6wue coobpaxkeHust

Bo Bcex cnyyasix, 3a WCKMOYEHMEM WCMOMb30BaHMS OTAENbHO CTOSAWEro MOJTHMEOTBOAA,
3a3eMnuTenb MosHMe3aWwuTbl crnegyeT COBMECTUTb C 3a3eMIIUTENsSIMU 3NEeKTPOYCTAHOBOK U CpencTB
ceBsA3n. Ecnn aTM  3azeMnuTenu OOMKHbl ObiTb pasgeneHbl Mo KaKMM-NMOO  TEXHONMOrmyYeckum
coobpaxeHusiM, ux criegyet obbeauMHUTb B OOLLYID CUCTEMY C MOMOLLBD CUCTEMbI YpaBHUMBaHUS
NnoTeHLMarnos.

3.2.3.2. CnevumanbHO NpoknagbliBaeMble 3a3eMnsioLLne anekTpoabl

Llenecoo6pa3Ho ncnonb3oBaTth crneaytowme Tunbl 3a3eMnuTenen: oguH UM HECKONbKO KOHTYPOB,
BepTUKanbHble (MNW HAKNOHHbIE) 3MNEKTPOAbI, pagMarnbHO pacxoasaLmMecs anNeKTpoabl NN 3a3eMIISHOLLNA
KOHTYP, YNIOXXEHHbIA Ha AHE KOTMOBaHa, 3a3eMNALLNE CETKN.

CunbHO 3arnybneHHble  3a3eMnMTeNnM  okasblBaloTCad  A(PeKTUBHbIMKM, ecnn  yaenbHoe
COMpPOTUBIEHNE TPYHTA YMeEHbLUAeTCa € rmyobuHon 1 Ha Gonblion rmybuHe okasbiBaeTCsl CyLLECTBEHHO
MEHbLLE, YEM Ha YPOBHE OBObLIYHOIO PACMONOXEHNS.

3asemnuTenb B BUAE HapY»XHOrO KOHTYpa NpeanoyTUTeNnbHO NpoKnaabiBaTh Ha rnybuHe He MeHee
0,5 M OT NOBEPXHOCTU 3eMMN U Ha PacCTosAHUM He MeHee 1 M OT cTeH. 3asemnsiolme aNeKkTpoLbl
OOIMKHbI pacnonaraTtbcs Ha rnybuHe He meHee 0,5 M 3a npegenamu 3awuaemMoro obbekta u bbiTb Kak
MOXHO 6onee paBHOMEpPHO pacnpefeneHHbIMU; NpyU 3TOM Hado CTPEMUTLCA CBECTU K MUHUMYMY MUX
B3aMMHOE 3KpaHUpoBaHue.
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Fny6MHa 3aKnagkm n Tun 3aseMnarlmx anekTpoaos Bbl6MpalOTC$| n3 ycnosua obecneyeHus
MWHUManbHON KOppo3uun, a Takke BO3SMOXHO MEHbLLIEN CE30HHOM Bapunauumn conpoTmerieHnAa 3a3emMieHna
B pe3ylnbTaTe BbICbIXaHNA U MPpOMepP3aHnaA rpyHTa.

3.2.3.3. EcTecTBeHHbIE 3a3eMnAOLLNE ANEKTPOLbI

B kauyecTBe 3a3eMnAOLIMX IMNEKTPOLOB MOXET MCMOMb30BaTbCA COeAMHEHHas Mmexay cobon
apmaTypa xene3obeToHa WM WHble NOO3EMHble MeTanfIMyeckne KOHCTPYKLMM, OTBedvarome
TpeboBaHuam n. 3.2.2.5. Ecnn apmaTypa kene3obeToHa UCMonb3yeTcsl Kak 3as3eMnsiolme SreKkTpoabl,
NoBblLEHHbIE TpeboBaHNS NPeabsABNSATCA K MECTaM ee CoeaUHEHWUI, YTODbI UCKIMTIOUYNTL MeXaHNn4eckoe
paspyweHne GeTtoHa. Ecnn wucnonb3yetca npegHanpskeHHbI OGETOH, crnedyeT yyYecTb BO3MOXHbIE
NnocrneacTBMsa MNpoOTEKaHUs TOKa MOSHUKW, KOTOPbIA MOXET Bbi3BaTb HEOONYCTUMbIE MeXaHu4Yeckue
Harpysku.

3.2.4. KpenneHue n coeguHeHUs anemeHToB BHelwwHen M3C

3.2.4.1. Kpennenue

MornHMeNprMeMHVKM M TOKOOTBOAbI XXECTKO 3aKpennsaTcs, Tak YTobbl UCKNounTb Nnioborn paspbis
unun ocnabneHne KpenneHus NPOBOAHMKOB Mog OeNCTBMEM dMEeKTPOAMHAMUYECKUX CUM UMK CyYanHbIX
MeXaHW4ecknx Bo3aencTBni (Hanpumep, oT NopbIiBa BETPa UMK NageHnst CHEXHOro nnacra).

3.2.4.2. CoeguHeHus
KonnyectBo coeguHEHUn NpPoOBOAHWKA CBOOMTCA K MUHMManbHoMy. CoeguHEeHWs BbIMOSHATCA
CBapKOW, Nalnkon, AonycKaeTcs Takke BCTaBKa B 3aXKMMHOW HAaKOHEYHWUK U GONTOBOE KpensieHne.

3.3. Bbibop monHneoTBOo0B
3.3.1. Obwue coobparkeHus

Bbibop TMNa u BbICOTbI MOSIHMEOTBOAOB MPOU3BOAUTCA MCXOOA W3 3HaYeHun Tpebyemol
HagexHocTn P3. OBbekT cuuMTaeTcs 3allMLEHHbIM, €Cr COBOKYMHOCTb BCEX €ro MOMHWEeOTBOOO0B
obecneynBaeT HaAeXHOCTb 3aWwunTbl He MeHee P3.

Bo Bcex cnyyasx cuctemMa 3awuTbl OT NPSAMbIX YAapoB MOSHUWM BblbupaeTcs Tak, 4Tobbl
MakCMMaribHO WCMOMb30BanMCb €CTECTBEHHbIE MOJMHMEOTBOAbLI, a ecnv obecnevyMBaemas UMK
3alUMLLEHHOCTb HegocTaTodHa - B KOMBMHauUuMK Co crneumnanbHO YCTaHOBAEHHBIMU MOITHUEOTBOAAMM.

B obuwem cnyyae BbI6OP MOMHNMEOTBOAOB OOSMKEH MPON3BOANUTLCS MPU MOMOLLM COOTBETCTBYIOLLMX
KOMMbLIOTEPHBIX NPOrpamm, CNOCOBHbIX BbIYUCASATL 30HbI 3aLLUTbI UMM BEPOATHOCTL MPOPbIBa MOMHUU B
06bekT (rpynny o6bekToB) ntobor KOHdUrypaumm npu MpoM3BOSIBHOM PACMONOXEHUN MpaKTUYECKn
noboro Ymcna MOfTHMEOTBOAOB PA3NUYHbIX TUMNOB.

MpKn NpoYmx paBHbIX YCNOBUSIX BLICOTY MOMTHUEOTBOA0B MOXHO CHU3UTb, €CININ BMECTO CTEPXKHEBBIX
KOHCTPYKLIMI MPUMEHATb TPOCOBbIE, 0CODEHHO NPY UX NOABECKE MO BHELUHEMY NEPUMETPY OObEKTa.

Ecnun 3awmta ob6bekta obecneumBaeTcs MNPOCTEMWUMW  MOMHMEOTBOAAMU  (O4MHOYHBLIM
CTEPXHEBbIM, OAWHOYHLIM TPOCOBLIM, [OBOWMHbLIM CTEPXHEBbLIM, ABOWHLIM TPOCOBLIM, 3aMKHYTbIM
TPOCOBLIM), pas3Mepbl MOSIHUEOTBOAOB MOXHO OMNpeaensTb, MNonb3ysacb 3adaHHbIMU B HacToOsLWEM
HopMaTuBe 30HaMu 3aLmThl.

B cnyyae npoeKkTupoBaHWUs MOMHME3aLWMTbl AN 00bIMHOrO 0ObEKTa BO3MOXHO OnpeaernieHre 30H
3alnTbl MO 3aWUTHOMY YIAy UM METOAOM KaTswemncs cdepbl cornacHo ctaHgapty MexayHapoaHon
anekTpoTexHuyeckon kommccun (IEC 1024) npu ycnosum, 4To pacdeTHble TpeboBaHusa MexayHapogHom
9MNEeKTPOTEXHNYECKON KOMWUCCUM OKasblBaloTCA Oonee XecTkuMmu, 4YeMm TpeboBaHWs HacTosLen
UHCTpyKumn.

3.3.2. TunoBble 30HbI 3alNTbI CTEepPXHEeBbIX N TPOCOBbLIX MOJTHMEOTBOA 0B

3.3.2.1. 30HbI 3aLMTbl OANHOYHOIO CTEPXKHEBOIO MOSTHUEOTBOAA

CtaHgapTHOM 30HOM 3aWuTbl OAMHOYHOIO CTEPXHEBOro MOMHMeOoTBoAa BbICOTOM h gBnsertcd
KpyroBomn KoHyc BbicoTor hO < h, BepLluMHa KOTOpPOro coBnagaeT C BepPTUKaNbHON OCbl0 MOMHMEOTBOAA
(puc. 3.1) <*>. NabapuTbl 30HbI ONpeaensloTca ABYMsS MapameTpamu: BblcOToM koHyca hO n paguycom
KOHyca Ha ypoBHe 3emnu r0.

<*> 3pgecb 1 fanee pUCYHKU He NpMBOOATCS.

MpuBeneHHble HUXe pacyeTHble opmyrbl (Tabn. 3.4) npurogHbl 4N MOMHNEOTBOAOB BbICOTOM A0
150 M. Mpun Gonee BbICOKMX MOMHMEOTBOAAX CrieayeT Nofb30BaThCs cneumanbHON MeTOAUKOM pacyeTa.
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Tabnuua 3.4

PACYET 30HbI 3ALLNTbI OAMHOYHOIO CTEPXXHEBOI'O MONMHNEOTBOOA

HamexHocCTb BricoTa BricoTa koHyca hO, Mm|Pammyc koHyca r0, ™
3alMTEl P3 [MOJIHMEeOTBOIA
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

Onsa 30Hbl 3awmTbl Tpebyemon HagexHocTu (puc. 3.1) paguyc ropuM3oHTanbHOIO CeYeHust rX Ha
BblcOTe hx onpegenseTcs no popmyne:

3.3.2.2. 30HbI 3aLMTbl OANHOYHOIO TPOCOBOrO MOSTHMEOTBOAA
CtaHpapTHble 30HblI 3alUTbl OAMHOYHOIO TPOCOBOrO MOSHMEOTBOAA BbLICOTOM h orpaHuyeHbl

CUMMETPUYHbIMU

OBYCKaTHbIMU

NOBEPXHOCTAMMU,

obpasywowimn B

BEpPTUKarbHOM

ceyvyeHun

paBHOOELPEHHELIN TPeYrofnbHWK C BePLUMHOM Ha BbicoTe h0 < h n ocHoBaHMeM Ha ypoBHe 3emnun 2r0 (puc.

3.2).

MpuBeneHHble HUXe pacyeTHble opmyrbl (Tabn. 3.5) npurogHbl 4N MONMHNEOTBOAOB BbICOTOM A0
150 m. lNpn Gonbluen BbiCOTE crnedyeT NOMNb3oBaTbCA cneumanbHbiM MporpaMMHbIM obecrnedeHnem.
3mecb M ganee nog h NoOHUMMaeTcs MWHUMMAanbHas BbiCOTa Tpoca Hag YpoBHEM 3emnin (C y4yeToMm

Tabnuuya 3.5

nposeca).

PACYET 30HbI SAWLNTEI OAMHOYHOIO TPOCOBOIO MOJTHMEOTBOOA
HamexHocCTb BricoTa BricoTa koHyca hO, Mm|Pammyc koHyca r0, ™
3alMTEl P3 [ MOJIHMEeOTBOIA

h, M

0,9

Or 0 mo 150

0,87h
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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

MonywmpuHa rx 30Hbl 3awuTbl Tpebyemon HagexHocTn (puc. 3.2) Ha BblicoTe hx OT NOBEPXHOCTU
3eMnu onpegenseTcs BblpaXeHeM:

rX = ———————————-——- (3.2)

Mpn HEeoBXOAMMOCTM pacluMpUTL 3alluiliaeMbliil 06beM K TopLiaM 30HblI 3aliuUTbl COBCTBEHHO
TPOCOBOr0 MOMHMEOTBOAA MOrYT A06aBMATLCSA 30HbI 3aLLMThHI HECYLLIMX OMOP, KOTOPbIE PacCYMTHLIBAIOTCS
no dopmynaM OAMHOYHbLIX CTEPXHEBbIX MOMHMEOTBOMAOB, MpeAcTaBneHHbiM B Tabn. 3.4. B cnyvae
GonbLUMX MNPOBECOB TPOCOB, HaMpMMep Y BO3AYLUHLIX FMUHWIA 3MeKTponepeaayn, PeKkoMeHayeTcs
paccunTbIBaTh 06ecrnevnBaemMyio BEpPOATHOCTL NPOPbIBa MOMHWUM MPOrPaMMHBLIMU METOAAMM, MOCKOMbLKY
MOCTPOEHWE 30H 3aLLUTLI N0 MUHUMANBLHOM BbICOTE TPOCa B MPOMETe MOXET NPUBECTU K HeoMnpaBaaHHbIM
3aTpaTam.

3.3.2.3. 30HblI 3aLMTbl ABOMHOIO CTEPXKHEBOIO MOSTHMEOTBOAA

MonHueoTsoa cyutaeTcs OBOWHbIM, korga paccTosiHue Mexay CTEPXXHEBBIMU
MOMHMENpUeMHUKammn L He npeBbllaeT npeaensHon BenuumHbl Lmax. B npoTtuBHOM cnyyae oba
MOSTHMEOTBOAA paccMaTpmBaloTCH Kak OQUHOYHbBIE.

KoHdurypaumst BepTukanbHbIX U rOPU3OHTArNbHbIX CEYEHUI CTaHAAPTHbLIX 30H 3alMTbl ABOMHOMO
CTepPXXHEBOro MofnHueoTsoda (BbicoTon h n pacctosHuem L mexay MonHueoTsogamun) npeacraBneHa Ha
puc. 3.3. lNocTpoeHne BHeLLHUX obnacTen 30H ABOMHOro MOMHMeoTBoAa (MonykoHycoB ¢ rabaputamu ho,
r0) npoussoguTcsa no dopmynam Tabn. 3.4 Ons OAWHOYHBIX CTEPXXHEBLIX MOMHMEOTBOAOB. Pasmepbl
BHYTpeHHMX obnacten onpegensioTcs napametpamun hO n hc, nepBbii M3 KOTOpbIX 3agaet
MaKCUMarnbHYl0 BbICOTY 30Hbl HEMOCPEACTBEHHO Y MOMHMEOTBOAO0B, @ BTOPOW - MUHMMArbHYO BbICOTY
30HbI NOocepeauHe Mexay MonHueoTsogamu. MNpu pacctosaHUM Mexay MonHueoTBodamu L <= Lc rpaHuua
30HblI He umeeT npoeeca (hc = h0). Ona pacctosaHui Lc <= L <= Lmax BbicoTa hc onpegensetca no
BbIPaXXEeHWI0:

he = - ———————- x h0 (3.3)

Bxogsauwime B Hero npegenbHble paccTosHMa Lmax u Lc BbMUCAAKOTCS MO SMAMPUYECKUM
dopmynam Tabn. 3.6, npurogHbIM Ans MOnHMEOoTBOAOB BbicoTorM 0 150 m. lMpm Gonblien BbicOoTe
MOMHMEOTBOAOB CreayeT Nofb30BaThCs cneumanbHbIM NporpaMMHbIM obecneyeHnem.

Tabnuua 3.6

PACYET NMAPAMETPOB 30HbI 3ALLMTbLI ABOVHOIO
CTEPXHEBOI'O MOJIHMEOTBOJA
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HamexHoCTb BricoTa Lmax, M Lc, M
3alMTEl P3 [MOJIHMEOTBOIA
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 Or 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 Or 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

Pasmepu rOPU3OHTalbHbIX CEeYEeHNN 30Hbl BbIYUCTIAOTCS NO cnegyrowmnm cbopmynaM, obwmm ansa
BCeX ypOBHeVI HageXHOCTU 3allnTbl.
MaKkcumaribHaa nonywupuHa 30Hbl X B rOpU3OHTarlbHOM Ce4YeHn Ha BbICOTE hx:

rX = ———mm———mm (3.4)

1% = —————————mm (3.5)

npuyem npn hx < hc, Ix=L/2;
LUMPUHA rOPU30OHTaNbHOIO CEYEHUA B LIEHTPE MEXOY MOMHNEOTBoOgaMM 2rcx Ha BbicoTe hx <= hc:

S (3.6)

3.3.2.4. 30HbI 3aLMTbl ABOMHOIO TPOCOBOIO MOSTHMEOTBOAA

MonHueoTBo4 cuyuMTaeTcs [ABOWHBLIM, KOrda paccTosHue Mmexay Tpocamn L He npeBblwaeT
npegenbHon BenuyuMHbl Lmax. B npotuBHOM cnyyae oba MonHMEOTBOA4A pacCcMaTpUBAlOTCS Kak
OAMHOYHbIE.

KoHdurypaums BepTUKanbHbIX U FOPU3OHTANbHbLIX CEYEeHUN CTaHAapTHbIX 30H 3awMTbl BOMHOrO
TPOCOBOrO MOSTHMEOTBOAa (BblCOTOM h 1 paccTtosHvem mexay Tpocamu L) npegcrtaeneHa Ha puc. 3.4.
MocTpoeHne BHeWHMX obnacTtern 30H (OByX OOHOCKaTHLIX MoBepxHocTen ¢ rabaputamm hO, r0)
npoussoguTca no popmynam tabn. 3.5 Ans ogUHOYHBLIX TPOCOBbLIX MOMTHMEOTBOAOB.

Pasmepbl BHyTpeHHUX obnacten onpepensioTca napametpamu hO 1M hc, nepBbii U3 KOTOPbIX
3agaeT MakCMMarbHYK BbICOTY 30HbI HEMOCPEACTBEHHO Y TPOCOB, a BTOPOW - MUHUMAIIbHYIO BbICOTY
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30HbI NocepeanHe Mexay TpocamMu. an paccToAaHnn Mexay Tpocamu L <= Lc rpaHnua 30Hbl HE UMeeT

nposeca (hc = h0). nga pacctosHumn Lc <= L <= Lmax BbicoTa hc onpeaenseTcs No BbIpaXKeHWIo:

he = —————--—- x ho (3.7)

Bxogsauwime B Hero npegenbHble paccTtosHMa Lmax u Lc BbMUCAAKOTCA MO SMAUMPUYECKUM
dopmynam Tabn. 3.7, npurogHbIM Ans TPOCOB € BbicoTon noaseca Ao 150 m. lNpu Gonblien BbicoTe
MOMHMEOTBOAOB CreayeT Nofb30BaThCs cneumanbHbIM NporpaMMHbIM obecneyeHnem.

Tabnuua 3.7

PACYET NMAPAMETPOB 30HbI 3ALLMTbLI ABOVHOIO
TPOCOBOI0 MONMHMEOTBOAA

HamexHOoCTb BricoTa Lmax, M Lc, M
3alMTEl P3 [ MOJIHMEeOTBOIA
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
-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

OnuHa rOPpU3OHTalNbHOro ce4eHna 30Hbl 3alluTbl Ha BbICOTE hx onpenendaeTca no cbopmynaM:

1x = L / 2 npm hc >= hx

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

Ons pacwupenns 3awmuiaemMoro obbema Ha 30HY OBOWHOrO TPOCOBOMO MOJSIHMEOTBOA4A MOXET
ObiTb HanoXeHa 30Ha 3alMTbl OMOpP, HECYLMX TPOChl, KOTOpas CTPOWUTCS Kak 30Ha [BOWHOrO
CTEepP)XHEBOro MOJTHMEOTBOAA, ecnu pacctosHMe L mexay onopamu MeHblle Lmax, BblYMCIEHHOrO Mo
dopmynam Tabn. 3.6. B npoTmBHOM cnyyae onopbl LOMKHbI paccMaTpMBaTbCA Kak OOMHOYHbIE
CTepXXHeBble MOJTHUEOTBOAbI.

Koraga Tpocbkl HenapannenbHbl NN pasHOBLICOKU, NGO MX BbiCOTa M3MEHSIETCS MO AfMHe NponeTa,
ONS OUEHKM HageXHOCTU WX 3aliMTbl CcriegyeT BOCMONb30BaThbCs  chneumanbHbIM - NporpaMmHbIM
obecneyeHneM. Takke pekoMeHOyeTcs MocTynatb Npu OOMbLIMX MPOBecax TPOCOB B NporneTte, YTobbl
n3bexaTb U3NULLHNX 3anacoB Mo HagEeXHOCTU 3aLMThl.

3.3.2.5. 30HbI 3aLMTbl 3aMKHYTOr0 TPOCOBOrO MOSIHNMEOTBOAA
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PacueTtHble dopmynbl n. 3.3.2.5 moryT mcnonb3oBaTbCcs ONS onpegeneHns BbICOTbl NogBeca
3aMKHYTOro TPOCOBOrO MOJSIHMEOTBOAA, NpedHas3Ha4YeHHOro Ans 3awuTbl ¢ TpebyeMon HafeXHOCTbIo
06bekToB BbicoTOM h0 < 30 M, pasMelleHHbIX Ha MpsMOYrofbHOWM nnowagke nnowagbto SO BO
BHYTPEHHEM OObeme 30Hbl MPU MUHMMAarbHOM FOPU3OHTaNbHOM CMELLEHUM MeXOy MOSHWEeOTBOAOM U
ob6bekToMm, paBHoMm D (puc. 3.5). Mo BbicOTOM MogBeca Tpoca MnoapasyMeBaeTcsl MUHUMAanbHoe
paccTosiHue OT Tpoca A0 NOBEPXHOCTU 3EMITN C Y4ETOM BO3MOXHbIX NPOBECOB B FIETHUA CE30H.

[na pacyeTta h ncnonb3yeTcs BbipaXKeHUE:

h=A+B x hO (3.9)

B KOTOPOM KOHCTaHTbl A 1 B onpeaensioTcs B 3aBUCMMOCTU OT YPOBHS HaAEXHOCTU 3auTbl MO
cneayowmnm popmMynam:
a) HageXXHocTb 3awuTbl P3 = 0,99

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

-4
+ [0,127 + 6,4 x 10 (D - 5)] \/s0O

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

-3 -5
+ [-3,44 x 10 + 5,87 x 10 (D - 5)] \/s0

©) HaOeXHOCTb BaumTel 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)

x 10 + 1,25 x 10 (D - 5)] \/SO

PacyeTHble cooTHOLIEHMSA crnpaBeanumeebl, korga D > 5 m. PaboTta ¢ MEHbLUMMU FOPU3OHTaNbHbIMM
CMeLLeHNsIMM Tpoca HelenecoobpasHa 13-3a BbICOKON BEPOATHOCTM OOpaTHbIX MEPEKPbITUIA MOMHUMN C
Tpoca Ha 3awuwaembln o00bekT. [lo 3KOHOMMYECKMM COODOpaKeHUsiM 3aMKHYTble TPOCOBblE
MOJIHMEOTBOAbI HE PEKOMEHAYIOTCS, Koraa Tpebyemasi HagexXHOCTb 3alnTbl MeHbLue 0,99.

Ecnn BbicoTa obbekta npesbiwaeTr 30 M, BbicOTa 3aMKHYTOro TPOCOBOIMO MOJSIHMEOTBOAA
onpenensieTcst ¢ NOMOLLb0 MporpaMMHoro obecneveHus. Takke crniegyeT nocTynaTe AN 3aMKHYTOro
KOHTYpa CNOXHON popMbl.

Mocne BblIGOpa BbLICOTbI MOSIHMEOTBOAOB MO WX 30HAM 3aluUTbl PEKOMEHAYETCs NPOBEPUTb
dhakTM4eckyto BEPOSITHOCTb MpopbiBa KOMMbIOTEPHBIMA CPEACTBaMMU, a B cryvae GombLlioro 3anaca no
HaeXHOCTU MPOBECTN KOPPEKTUPOBKY, 3aaBasi MEHbLUYIO BbICOTY MOSTHUEOTBOLOB.

3.3.3. OnpegeneHune 30H 3awWnTbl No pekomeHaaunsam MIK

Hwke npuBogaTcs npaBuna onpegerneHnss 30H 3awutbl Anst oO6bekToB BbiCOTOM A0 60 M,
nsnoxeHHole B crtaHgapte MOK (IEC 1024-1-1). MNpn npoekTupoBaHun MOXeT ObiTb BblbpaH nobon
cnocob 3auTbl, OQHAKO MpaKTMKa NokasblBaeT LenecoobpasHOCTb UCMONb30BaHNS OTAENbHbIX METOAOB
B CneaylLwmx criyyasx:

MEeTOA 3aLUUTHOrO yrmna UCnonb3yeTcs AMs NPOCTbIX N0 (hOPME COOPYXKEHUA UMK AN ManeHbKUX
yacTeln BONbLUNX COOPYXEHWUN;

MeToa OUKTUBHOWM cdpepbl MOOXOAMUT AN COOPY>KEHNIA CMOXHON (DOPMBbI;

NPUMEHEHVE 3alUMTHON CeTku uenecoobpasHo B obuwem crnyvyae M 0cobeHHO Anst 3awuThbl
NMOBEPXHOCTEN.

B 1abn. 3.8 ang yposHew 3awmThl | - IV npuBogaTca 3Ha4eHNs YrnoB Npy BEpLUMHE 30Hbl 3aluUThl,
pagnycbl UKTUBHOW chepbl, a Takke NpegenbHO AOMYCTUMBIN LWar SYerkn CeTKN.

Tabnuua 3.8
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MAPAMETPbI AJ1A PACHETA MOJTHMETMPUEMHWKOB MO PEKOMEHAALMAM M3K

YposeHb | Pagnyc Yron anbda, rpag., npu sep- LWar sauenku
3alWuThl UKTUBHOM chepbl LUNHEe MONHMeoTBoAa Ans 3aa- CeTKU, M

R, m HWW pa3nnYHON BbICOTbI h, M

20 30 45 60

| 20 25 <*> <*> <*> 5
I 30 35 25 <*> <*> 10
" 45 45 35 25 <*> 10
v 60 55 45 35 25 20

<*> B aTux cny4asx npMMeHUMbl TOSNTbKO CETKM UM PUKTUBHBIE CAEPBI.

CTepHeBble MOMHMENPUEMHUKM, MadTbl W TPOCbl pasMeLllalnTcs Tak, 4YToObl Bce 4acTu
COOPYXXEHMSA HaxoAMmNMCb B 30HE 3aluTbl, 06pa3oBaHHOM Noa yrnom anbga K BepTukanu. 3aliuTHBbIN
yron BblOupaeTca no Tabn. 3.8, npuyem h ABRSETCA BbICOTOW MOMHMEOTBOAA Ha MOBEPXHOCTbLIO,
KoTopas byaeT sawuLLeHa.

MeToq 3awWwMTHOro yrrna He ucnonb3yeTtcs, ecnu h Bonble, Yem paguyc PUKTUBHOW cdepsl,
onpegeneHHbln B Tabn. 3.8 Ans COOTBETCTBYIOLLENO YPOBHSA 3aLLMTHI.

MeToa dumkTuBHOM cdhepbl mMcnonb3yeTtcs, 4TOObl onpenenuTb 30HY 3aliMTbl AMs YacTu WIu
obnacTten coopyXeHusi, korga cornacHo Tabn. 3.4 UCKMYeHO onpegeneHne 30Hbl 3alWTbl MO
sawmTHoMy yriy. OBbeKT cuMTaeTcs 3alueHHbIM, ecnu UKTMBHAS cdpepa, Kacasicb NMOBEPXHOCTU
MOJIHMEOTBOAA W MIOCKOCTM, Ha KOTOPOW TOT YCTaHOBMEH, HE MMeeT OOLWMX TOYeK C 3aliuiaeMbiM
0BOBLEKTOM.

CeTka 3alumLiaeT NOBEPXHOCTb, ECMNN BbINOIHEHbI CrieayoLLme YCroBus:

NPOBOOHMKMA CETKU MPOXOASIT MO Kpak KPbILW, €CMX Kpbilla BbIXOAUT 3a rabapuTtHble pasmepbl
30aHus;

NPOBOAHMK CETKM NMPOXOAUT MO KOHbKY KPbILLKW, €CNN HAKIMOH KpbIlK npesbiwaeT 1/10;

BOKOBbIE NOBEPXHOCTU COOPYXEHUS HA YPOBHSX Bbille, YeM paguyc OUKTUBHON cdepbl (CM. Tabn.
3.8), 3aWuLLeHbl MOMHNEOTBOAAMM UM CETKOW;

pa3Mepbl S4erkn ceTkn He bonblue npusegeHHbIX B Tabn. 3.8;

ceTka BbIMOMIHEHA TakMM CrocoboMm, YTOObl TOK MOMHUW WMeN Bcerga, Nno KpawHew mepe, OBa
PasnNUYHbIX MNYTU K 3a3eMMUTENIO; HUKaKMe MeTannuyeckme 4acTv He AOSKHbl BbICTYNaTb 3a BHELUHWE
KOHTYpbl CETKU.

MpoBOAHMKM CETKMN AOIMKHbI ObITh MPONOXEHbI, HACKOMNBKO 3TO BO3MOXHO, KpaTYanLLMMM NyTSMM.

3.3.4. 3awuTa 3NeKTpUYecKnx MeTannmnyeckux KabenbHbIX NUHUA nepefadn MarucTpanbHOW U
BHYTPU3OHOBBIX CETEN CBSA3M

3.3.4.1. 3awwmTta BHOBb NPOEKTUPYEMbIX KabenbHbIX NUHUIA

Ha BHOBb MpOEKTUPYEMBIX W PEKOHCTPYMPYEMbIX KabemnbHbIX JUMHUSAX MaructpanbHOW W
BHYTPM3OHOBbIX CETEN <*> CBA3M 3alLMTHbIE MEPONPUSTUA criedyeT npegycMaTpuBaTh B 06s3aTenbHOM
nopsigke Ha Tex ydactkax, rae BeposiTHas NIOTHOCTb NOBPEXAEHUN (BEPOSTHOE YMCIO OnacHbIX yaapos
MOJSIHMW) NpPeBbILLAEeT AONYCTUMYHO, yKa3aHHyto B Tabn. 3.9.

<*> MaructpanbHble ceTu - ceTu And nepegadn MHoOpMauum Ha OGonbluMe pacCTOsiHUS;
BHYTPU3OHOBLIE CETU - CETU AN Nepefaydn nHopmaummn mexagy o6nactHbIMM U panoHHBLIMK LIEHTPaMU.

Tabnuuya 3.9
AOMNYyCTUMOE YNACNO OMNACHbIX YOAPOB MOJTHUA HA 100 KM
TPACCHI B roa anAa anekTPUYECKNX KABEITEN CBA3U
Tun kabens [onycTtumoe pacyeTHOE YMCNO ONacHbIX yaapoB
mMonHuM Ha 100 km Tpaccel B rog n0
B rOPHbIX paoHax 1 panoHax co B OCTasbHbIX
CKanbHbIM FPYHTOM MNpU YAENbLHOM parioHax
conpoTtueneHun Boiwe 500 OM X M
1 B paioHax BEYHOW Mep3noThl

216 -



OXPAHA TPYJIA www.ohranatruda.ru

CummeTpuyHble 0,2 0,3
O[HOYETBEPOYHbIE U

OfIHOKOaKcHanbHble

CummeTpuYHbIe YeThbipex- 0,1 0,2
N CEMNYETBEPOYHbIE

MHoronapHble 0,1 0,2
KoakcuarnbHble

Kabenu 30HOBOI CBSA3K 0,3 0,5

3.3.4.2. 3awmTta HOBbIX NNHUIA, NPOKNaablBaeMbIX BOMM3N yXKe CyLLEeCTBYOLIMX

Ecnu npoektupyemasa kabenbHas nuHWsi nNpoknagpiBaeTcs BONU3M cyllecTByloLlen KabenbHoN
MarmcTpanu n M3BeCTHO hakTUHEeCKOe YMCMO NOBPEXAEHNIA NOCreaHeln 3a Bpemsi 3KCnnyatauum Cpokom
He MmeHee 10 neT, TO NpM NPOEKTUPOBAHUN 3aLLMTbl Kabenst OT y4apoB MOMHUM HOPMa Ha AOoMyCTUMYHO
MNOTHOCTb MOBPEXAEHUA OOIMKHA YyYMTbiBaTb OTNMYME (DAKTUYECKOW M pacYETHOW MOBPEXAAEMOCTU
cyLLecTBytoL el kabenbHON NNHUN.

B atom cnyyae gonyctumasa nnoTHOCTb N0 MOBPEXOEHWI MPOEKTUPYEMOMN KaberbHOW NUHUK
HaxoguTCsl YMHOXEHWEM [OMYyCTMMOW MfOTHOCTUM M3 Tabmn. 3.9 Ha OTHOLIEHWe pacyeTHOM np U
dhakTuyeckor nd NoBpeXaaeMOCTel CyLecTByoLwero kabensa ot yaapoe MonHum Ha 100 km Tpacchl B
roa:

n0 = n0 x (np / np).

3.3.4.3. 3awumTa cywecTByoLWNX KabenbHbIX JIMHUA

Ha cylecTBylOWNX KaBENbHbIX JMHUAX 3alUUTHbIE MEPOMPUSATUS OCYLLECTBMSIOTCA Ha Tex
y4yacTKax, rge npou3oLniv MoBpeXdeHust OT yAapoB MOSTHUWM, MPUYEM OfIMHA 3allMLLIaeMOoro yyacTtka
onpeaensieTcs ycrnoBmUsiMM MECTHOCTU (MPOTSHPKEHHOCTbIO BO3BbILLEHHOCTU UMK y4YacTKa C NOBbILLEHHbLIM
yOenbHbIM COMPOTUBIIEHMEM FPyHTa M T.M.), HO NpuHMMaeTcs He meHee 100 M B KaXgyld CTOPOHY OT
MecTa nospexaeHusi. B aTux cnyyasix npegycmatpuBaeTcs Npokrnaaka rpo3o3allMTHBIX TPOCOB B 3eMIIe.
Ecnu noepexgaeTtca kabenbHas NUHUSA, yXXe MMetollas 3aluTy, TO MOCMe YCTPaHEHUs MOBPEXAEHUS
Npou3BOOMTCSA MNpoOBEepKka COCTOSIHUS CPeacTB rpo303aliuTbl U TOMbKO MOCHe 3TOro MNpUHUMAaEeTCS
peweHne o6 obopynoBaHMM [OOMOMHMTENBbHOW 3alMTbl B BuAE MNPOKNaAKM TPOCOB WM 3aMeHbl
cywiectBytowero kabenss Ha 0Gonee CTOMKMIA K paspsigam MomnHuu., PaboTbl no 3awmTte AOMXKHbI
OCYLLECTBNATLCA Cpa3y Nnocrie yCTpaHeHns rPO30BOro NOBPEXAEHUS.

3.3.5. BawwmTa onTnyecknx kabernbHbIX TMHWA Nepefadn mMarucTpanbHOW U BHYTPU3OHOBbLIX CETEN
CBA3U

3.3.5.1. [onycTMoe 4MCro OMacHbIX yOApOB MOMHWMM B OMTUYECKME NMHUU MaructpanbHOn U
BHYTPU30OHOBbLIX CETEN CBA3N

Ha npoekTupyeMbix OoNTUYECKMX KabemnbHbIX NMHUSX nepegadyn MarucrtpanbHOW U BHYTPU3OHOBbIX
CeTeN CBA3N 3alUUTHbIE MEPONPUSATUS OT MOBPEXAEHUA yaapaMyM MOMHMM NpeaycmaTpuBalTcs B
06s3aTenbLHOM MOpsiAKe Ha TeX ydacTkax, rae BEepOsiTHOE YMCIO OnacHbIX yAapoB MOSTHUM (BeposiTHast
NNOTHOCTb NOBPEXAEHWI) B Kabenu npeskilaeT AONYCTUMOE YMCIOo, yKasaHHoe B Tabn. 3.10.

Tabnuuya 3.10

A0NYyCTUMOE YACNO OMNMACHbIX YOAPOB MOJTHUA HA 100 KM
TPACCHI B rog aJid ONTUYECKNX KABENEW CBA3N

HasHaudeHne B ropHbIx paioHax 1 panoHax CoO CKarbHbIM B ocTanbHbIX
kabens FPYHTOM NpW yAENbHOM COMPOTUBIEHNN panoHax
cBbiwe 500 OM X M 1 B parioHax
MHOrOMEeTHEN Mep3noThl
Kabenu 0,1 0,2
MarncTpansHon
CETU CBA3N
Kabenu 0,3 0,5
BHYTPU30HOBOWN
CETU CBA3N

3.3.5.2. PekomeHayemble KaTeropmm MONTHMECTONKOCTN ONTUYECKNX KabGenbHbIX NNHWNA
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Mpn NpOEKTMpPOBaHWM  ONTUYMECKMX  KabenbHbIX NWHWA  Nepegavn  npegycMaTpuBaeTcs
ncrnosnb3oBaHne Kabenen, MMELINX KaTeropmo No MOSTHUECTOMKOCTU He HWbke MpPUBELEHHbIX B Tabn.
3.11, B 3aBMCMMOCTM OT HasHa4yeHusi kabernen n ycrnoBui npoknagku. B aTom cnydae npu npoknapgke
kabGenen Ha OTKPbITOM MECTHOCTM 3alMTHble Mepbl MOryT MOTPebOoBaTbCHA KpalHe penko, TONbKo B
panoHax C BbICOKUM yaenbHbIM CONMPOTMBNEHNEM FPYHTA M MOBbLILLEHHOW FPO30BOM AEATENBHOCTHIO.

Tabnuuya 3.11

PEKOMEHAOYEMBbIE KATEFOPWU MO MOJ'IHI/IEQTOVIKOCTI/I
OMNTUYECKUX KABEJbHbLIX JTTMHUN

PaioHbl Ona maructpansHown [nsa BHYTPU3OHOBbLIX
CETU CBA3N ceTen cBA3n
C yaoenbHbIM CONPOTUBREHNEM -1l -1V

rpyHTa go 1000 Om x M
C yaenbHbIM CONpPOTUBREHEM 1,1l I -1l
rpyHTa cBbiwe 1000 Om X M
C MHoroneTHemep3nbIM rPyHTOM I I,

3.3.5.3. 3awuTa cyLecTByOLWNX ONTUYECKNX KabenbHbIX NNUHUI

Ha cylecTBylOWNX ONTUYECKMX KabenbHbIX JMHUSAX nepedayn  3awMTHble  MeponpusTus
OCYLLECTBNATCA Ha TeX yyacTkax, roe Mpou3oLUsv NMOBpPeXAeHMs OT yAapoB MOSTHUW, NMPUYEM AnvHa
3alLMLLAEeMOro y4acTka onpeaenseTcs YCroBUsIMU MECTHOCTU (NMPOTSKEHHOCTBI BO3BbLILLEHHOCTU UMK
y4yacTKa C MNOBbILEHHbIM yaenbHbIM CONPOTUBIIEHNEM FPyHTa U T.M.), HO AOMkHa GbITb He MeHee 100 M B
KaXkgyto CTOPOHY OT MecTa noBpexaeHusi. B aTux criyyasix HeoGxoamMMo npegycMmaTtpuBaTh MpPOKNaaky
3aLLNTHbIX MPOBOAOB.

Pa6oTbl No 060pyAoBaHWIO 3alMTHBIX Mep AOSIKHbI OCYLLECTBMSATLCA Cpa3dy nocre ycTpaHeHus
rPO30BOr0 MOBPEXAEHNS.

3.3.6. 3awmTa OT yoapoB MOJTHUM INEKTPUYECKUX U ONTUYECKMX Kabenen CBA3W, NPONOXKEHHLIX B
HaceneHHOM MNyHKTe

Mpu npoknagke kabener B HaceneHHOM MyHKTE, KPOMe Crydasi nepeceveHnst u conmkenust ¢ Bl
HanpsikeHnem 110 kB v Bbiwe, 3awmTa OT y4apoB MOMHUM He NpegycMaTpuBaeTcs.

3.3.7. 3awwuta kabenen, MPONOXEHHbIX BAOMb OMyLIKW feca, BOAM3M OTAENbHO CTOSALMUX
OepeBbeB, Onop, MauyT

3awuTta kabenen cBs3M, NPONOXKEHHbIX BAOMb OMYLUKM Neca, a Takke BONM3N 0GBHEKTOB BbICOTOM
bonee 6 M (OTAENbHO CTOSALWMX [OEpPeBLEB, OMNOP FUHWUA CBA3W, NUHWUA 3nekTponepenadn, MaduT
MOJIHMEOTBOAOB U T.M.), NpeaycMaTpuBaeTCs, ecrnv paccTostHue Mexay kabenem n oObeKToM (Mnu ero
NMOA3EMHON 4acTbl) MEHee PacCTOSHUW, MNpuBedEeHHbIX B Tabn. 3.12 ans pasnuyHbIX 3HaYeHWUi
yAEnbHOro CONPOTUBIEHUST 3EMIN.

Tabnuuya 3.12

AONYCTUMBIE PACCTOAHNA MEXKOY KABEJIEM 1 SA3EMITAOLLNM
KOHTYPOM (OMNOPOW)

YpenbHoe conpoTuBIeHne HaunmeHbllee fonycTUMoe paccTosiHme,
rpyHta, OM X M M

Lo 100 S

Bonee 100 go 1000 10

Bonee 1000 15

4. 3ALLIMTA OT BTOPUYHBLIX BOSAENCTBUA MONHUN
4.1. O6Lwune nonoxeHus
B pasgene 4 u3noxeHbl OCHOBHbIE MNPUHLMMbLI 3alMTbl OT BTOPWUYHbLIX BO3L4EMCTBUA MOSHUM

ANEKTPUYECKUX U SMEKTPOHHBIX CUCTEM C y4eToM pekoMmeHgauuin MOK (ctaHgapT 61312). 3Tn cucrtemsl
MCNOMb3ylTCHd BO MHOMMX OTpacnsax MPOM3BOACTBA, MPUMEHALWMX [OCTAaTOMHO CIOXHOE U
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poporocTosiliee obopyaosaHue. OHM Bornee YyBCTBUTENbHbLI K BO3AENACTBU MOSHMM, YEM YCTPOMCTBA
npeablayLnx MoOKONeHu, NoaToMy HeobXOooMMO NPUMEHSTb cheumanbHble Mepbl Mo UX 3almTte oT
onacHbIX BO34ENCTBUIA MOMHUN.

4.2. 30Hbl 3aWMTbI OT BO3AENCTBUS MOSHUN

MpocTpaHCTBO, B KOTOPOM PaCMONOXeEHb! 3NEKTPUYECKNE U INEKTPOHHbIE CUCTEMbI, LOIMKHO ObiTh
pasgeneHo Ha 30Hbl Pa3fMYHON CTENEHM 3alnTbl. 30HbI XapakTEPU3YOTCHA CYLLECTBEHHbBIM N3MEHEHNEM
3MNeKTPOMarHUTHbIX NapameTpoB Ha rpaHuuax. B obuiem cnyyae, Y4em Bbille HOMEP 30Hbl, TEM MEHbLUE
3HaYeHUs1 NapameTPOB 3NEKTPOMArHUTHbIX NOMEN, TOKOB U HAaNPs>KEHUI B MPOCTPAHCTBE 30HbI.

3oHa 0 - 30Ha, rae kaxabii OObEKT NoaBepXeH NPAMOMY yaapy MOSTHUW, U MO3TOMY Yepes Hero
MOXXET NpoTeKaTb MOMHbIA TOK MONHWUW. B 3TON 0bnactu anekTpoMarHMTHOE nose MMeET MakcMMaribHoe
3HayeHue.

3oHa OE - 30Ha, roe obbekTbl He NoABEpPXEeHbl NPSIMOMY yAapy MOIMHUW, HO 3MeKTPOMarHUTHoe
none He ocnabneHo u Takke UMeeT MakCHMarbHoOe 3HaveHue.

3oHa 1 - 30Ha, roe 06beKTbl He NOABEPXKEHbI NPAMOMY YAapy MOMHUKU U TOK BO BCEX NPOBOASLLMX
arneMeHTax BHYTPWU 30Hbl MeHblUe, YeM B 30He OE; B 3TOW 30HE 3MeKTPOMarHWTHoe rnone MOXeT ObITb
ocnabneHo aKpaHWpPOBaHMEM.

Mpoune 30HbI ycTaHaBnuMBalOTCs, ecnu TpebyeTcAa [anbHelllee YMEHblUeHWe Toka W/unm
ocnabneHne anekTpoMarHUTHOro nons; TpeboBaHna K napameTpaM 30H ONPeaensioTCs B COOTBETCTBUM
C TpebOoBaHMAMM K 3aLLMTE pasnM4YHbIX 30H OObeKTa.

O6wwre NpuHUMMbI pasaeneHns 3almiLaemMoro NpocTpaHcTBa Ha 30HbI MOMHME3aLUNTbI NOKa3aHbI
Ha puc. 4.1.

Ha rpaHuuax 30H OOMXKHbl OCYLLECTBMAATLCA Mepbl MO 3KPaHUPOBAHUIO U COEAMHEHUIO BCEX
nepecekaroLLmxX rpaHuLy METanfMYEeCKUX SNEMEHTOB U KOMMYHUKALLWA.

[lBe npocTpaHCTBEHHO pasfeneHHble 30Hbl 1 C MOMOLLbI 3KPaHUPOBAHHOIO COEAMHEHUS MOryT
06pa3oBatb 06LLyto 30HY (puc. 4.2).

4.3. DkpaHupoBaHue

OkpaHnpoBaHue SABNAETCA OCHOBHBIM CMOCOOOM YMEHbLLEHWS 3NIEKTPOMArHUTHLIX NOMEX.

MeTannmnyeckasi KOHCTPYKUMS CTPOUTENBHOINO COOPYXXEHUS WCMONb3YeTCs WM MOXeT ObiTb
ncrnonb3oBaHa B kayecTBe akpaHa. [logobHasa akpaHHas CTpykTypa obpasyeTcs, Hanpumep, CTanbHOW
apmMaTypon KpbIlwK, CTEeH, MOMOB 3[4aHudA, a Takke MeTannuyeckumm aetanamu Kpbliwuv, dacanos,
CTanbHbIMU Kapkacamu, pelleTkamu. 3Ta aKkpaHupyloLas CTpyKTypa 0b6pasyeT anekTpoMarHUTHbIN 9KpaH
C OTBEPCTUAMU (3a CYET OKOH, ABEpen, BEHTUMALMOHHBLIX OTBEPCTUI, LIara CeTkn B apMaType, LWenen B
mMeTannuyeckom dacage, OTBEPCTUA AN NIMHWUA 3NekTpocHabXeHns v T.1.). Ons yMeHbLUEHUs1 BIUSHUS
9MNeKTPOMarHUTHbIX MOMen BCEe MeTaNIMYecKkme arieMeHTbl OObeKTa 3NeKTpUYeckn OObEeAMHSIHOTCH U
COEOUHSIIOTCA C CUCTEMOW MOrHUe3awuTbl (puc. 4.3).

Ecnu kabenu npoxogaT mexagy cocegHUMm obbekTamu, 3asemnuTeny nocnegHnx CoeamHsATCS
ONA yBenuueHus 4ducna napannenbHbiX NPOBOAHMKOB UM YMeHblueHus, bnarogaps 3TOMy, TOKOB B
kabensax. Takomy TpebOBaHMIO XOPOLLO YAOBMETBOPSIET CUCTEMA 3a3eMrieHust B Buae ceTku. [Ons
YMEHbLUEHUS MHOYLMPOBAHHLIX MOMEX MOXHO UCMONb30BaTh:

BHELLIHee 3KpaHWpOBaHue;

paLuuvoHanbHyo NPoKNaaKy kabenbHbIX NUHWUIA;

3KpaHUpOBaHUE NUHUIN NMUTaHUS U CBA3N.

Bce aTn meponpusaTusa MoryT BbITb BbINOSTHEHBI OOHOBPEMEHHO.

Ecnu BHyTpM 3awuuiaemMoro npocTpaHCTBA MMEKTCS 3KpaHUpPOBaHHble Kabenw, MX 9KpaHbl
COEAVHSATCH C CUCTEMOM MOMHME3aLMTbl Ha 060MX KOHLLAX W Ha rpaHMLax 30H.

Kabenu, naywime ot ogHoro o6bekTa K ApyroMy, No BCeN AfIMHE yKNaabiBaloTCsl B MeTannmyeckme
TpyObl, ceTyaTble kopoba Wnu xene3obeToHHble kopoba € ceTyaTonm apmatypoi. MeTtannuueckue
aneMeHTbl Tpyb, KOPOOOB M 3kpaHbl kabenen COeaUHSITCH C yKasaHHbIMU OBLLMMMK LWUMHAMU OO BHEKTOB.
MoXHO He wucnonb3oBaTb MeTannuyeckne kopoba WM NOTKWA, ecrniv 3KpaHbl kKabenen cnocobHbI
BblgepXaTb npegnonaraeMblil TOK MOSTHWW.

4.4. CoegnHeHuns

CoeanHeHns MeTannMYeckux 3NeMeHTOB HEOOXOAMMBI AN YMEHbLUEHUS Pa3HOCTU NOTEHLMANoB
MeXay HUMKW BHYTpWU 3awuwaemoro obbekta. CoeguHeHMs Haxo4sALMXCst BHYTPM 3aliuLLaemMoro
NpOCTpaHCTBa U MnepecekarLwmxX rpaHuLbl 30H MOMHWE3ALLUTLlI MeTanIMYecknx 3NeMeHTOB U CUCTEM
BbINOMHAIOTCA Ha rpaHuuax 30H. OcylecTBhAsATb COeQMHEHUs criegyeT € MOMOLLBI0 chneumarnbHbIX
NPOBOAHMKOB UMW 3&XMMOB W, Korga 9TO HeobXoauMMO, C MOMOLLbLI YCTPOWCTB 3aliuTbl OT
nepeHanpskKeHun.
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4.4.1. CoegMHeHns Ha rpaHuLax 3oH

Bce Bxogswme cHapy»xum B 06beKT NPOBOAHMKN COEOUHSIIOTCS C CUCTEMOW MOMHME3ALLUTHI.

Ecnu BHellHWe NpOBOAHMKN, CUMOBble kabenu unu kabenu cBsA3n BXxoasaT B 0ObEKT B pasfmyHbIX
TOYKax M NO3TOMY MMEETCS! HECKOMbKO OBLUUX LUMH, NOCNeaHne NpUcoeauHATCA Mo Kpatdyanwemy nyTu
K 3aMKHYTOMY KOHTYpY 3a3eMJIEHMS] UMM apMaType KOHCTPYKUMM U MEeTannMYeckon BHELLHEN 00nnLoBke
(npn ee Hanuuum). Ecnu 3aMKHYTOro KOHTypa 3a3eMIleHUsi HeT, YyKasaHHble obLlne LUWHbI
NPUCOEOUHAIOTCA K OTAENbHbIM 3a3eMMAIOWNM 3MeKTpoAaM U COEOUHSATCA BHELWHMM KOMbLEBbIM
NPOBOAHMKOM MMM pas3opBaHHbIM KOMbLOM. ECnun BHELLHWE NPOBOAHMKU BXOOAT B OOBbEKT Hag 3emMnen,
obLme WNHBI NPUCOeMHATCA K FTOPU3OHTaNbHOMY KOMbLIEBOMY MPOBOAHUKY BHYTPU UITM CHApPYXW CTEH.
OTOT NPOBOAHMK, B CBOI ovepeb, COEOUHAETCS C HXKHMMK MPOBOAHUKAMN 1 apMaTypon.

MpoBogHMKM K kabenu, BxogsiimMe B OOBLEKT Ha YPOBHE 3eMIlM, PEKOMEHAYETCS COEOUHSsITb C
CUCTEMOW MOMHMEe3aWwnTel Ha 3TOM e ypoBHe. O6was wuHa B Touke Bxoga kabenen B 3aaHue
pacrnonaraetcsi Kak MOXHO Onwke K 3aseMmnuTenio M apMaType KOHCTPYKLMKW, C KOTOPbIMU OHa
coeguHeHa.

KonbueBon NPOBOAHMK COEOMHSETCA C apMaTypol Unu OPYrMMU 3KPaHUPYHOLMMK SneMeHTamu,
TakuMn Kak MeTannuyeckass obrnuuoBka, depe3 kaxable 5 M. MuHMManebHoe nonepevyHoe ceveHue
MeAHbIX UMK CTanbHbIX OLUHKOBAHHBIX 3NEKTPOAOB - 50 KB. MM.

O6Lwme WuHbl Ana 06BHLEKTOB, UMEIOLLNX MHPOPMALMOHHBIE CUCTEMBI, FAE BIIMSIHUE TOKOB MOJSTHUU
npegnonaraeTcs CBECTU K MUHUMYMY, CriedyeT M3roTaBnmMBaTb M3 MeTanIM4yecknx nriactuH ¢ 6onbLmm
YMCIIOM MPUCOEANHEHMI K apMaType UNu OpYruM 3KpaHUpYOL MM 3f1IeMeHTaMm.

[na KOHTaKTHbIX COEOMHEHWA N YCTPOWCTB 3alyuTbl OT MepeHanpsikKeHWr, PacrofiOKEHHbIX Ha
rpaHuuax 3oH 0 1 1, NpMHMMalOTCs NapaMeTpbl TOKOB, yKa3aHHble B Tabn. 2.3. MNpu Hann4mm HeCcKonbKMx
NPOBOAHMKOB HEOOGXOAMMO YUYNTLIBATb pacrpefeneHne TOKOB Mo NPOBOAHMKAM.

[nsa npoBOgHMKOB M kabenen, Bxogswmx B OOBLEKT HA YPOBHE 3eMIv, OLEHMBAETCs NpoBoAMMas
UMM 4acCTb TOKa MOSTHUMN.

CeyeHusi coeanHUTENbHbIX NPOBOAHMKOB OnpedensTcs cornacHo Tabn. 4.1 n 4.2, Tabn. 4.1
ncnonb3yeTcs, ecrnn Yyepes NPOBOASLLMI 3NeMeHT npoTekaeT 6onee 25% Toka MonHuM, a tabn. 4.2 -
ecnun meHee 25%.

Tabnuua 4.1
CEYEHWA NMPOBOOHNKOB, YEPE3 KOTOPBLIE NMPOTEKAET
BOJNbWAA YACTb TOKA MOJTHNA
YpoBeHb 3alUnThI Matepuan CeyeHue, KB. MM, HE MeHee
-1V Menob 16
-1V ANOMUHMIA 25
-1V XKeneso 50
Tabnuua 4.2

CEYEHWNA NMPOBOAHUKOB, YEPE3 KOTOPbLIE NPOTEKAET
HE3HAYNTEJIbHAA YACTb TOKA MOJTHNA

YpoBeHb 3alUnThI Matepuan CeuyeHue, KB. MM, HE MeHee
-1V Meab 6

-1V ANOMUHUI 10

-1V Keneso 16

YCTPONCTBO 3aluTbl OT NepeHanpskeHu BblIbMpaeTca BblAEPKUBAKOLWUM 4acTb TOKa MOMHUW,
OrpaHMYMBaOLLMM  MEepeHanpsikeHnss 1 obpbiBalOLWMM  COMPOBOXAALWME TOKM MNOCMEe  MaBHbIX
MUMMYNbCOB.

MakcrmanbHoe nepeHanpsikeHne Umax Ha BXxofe B OOBEKT KOOPAMHUPYETCS C BblAEPXKMBAEMbIM
Hanpsi>KeHMeM CUCTEMbI.

UTto6bl 3HaveHMe Umax cBOAWMNOCb K MWHUMYMY, FIMHUM NPUCOEAMHAOTCA K obwen LwuHe
NPOBOAHMKAMWU MUHUMArbHOW OMNVHBbI.

Bce npoBogsime anemeHTbl, TakMe Kak kabenbHble §NWUHWM, Mepecekalline rpaHuLbl 30H
MOJSIHME3aLLMTbI, COEAMHAIOTCA Ha 3TWUX rpaHuuax. CoeguHeHne OCyLLECTBRSETCS Ha obLlen wuHe, K
KOTOpOW TaKkKe MPUCOEOMHSIOTCA 3KpaHUpYOLME W Opyrne MeTannuMyeckne 3nemMeHTbl (Hanpumep,
kopnyca obopyaoBaHus).
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[Ns KOHTaKTHbIX 3aXMMOB W yCTpOVlCTB nogasneHuna nepeHanmeeHMﬁ napamMmeTpbl TOKa
OoLUeHMBaKTCA B KaXAOM OTAEeNbHOM cCny4ae. MakcumansHoe nepeHanpsaXXeHne Ha Kaxkaomn rpaHuue
KOOpAOUHUPYETCA C BblAepXnBaeMbiM Hanpsa>XeHnem CUCTemMbl. yCTpOVICTBa 3awunTbl OT nepeHanmeeHMﬁ
Ha rpaHnudax pasiinmyHbIX 30H TakKkKe KOOPOAUHUPYKOTCA MO SHEPreTUu4eCKMM XapaktepucTmnkam.

4.4.2. CoegMHeHUs1 BHYTpU 3alumiiaemoro obbema

Bce BHyTpeHHWe MpOBOASLIME 3NEMEHTbl 3HaYMTEmNbHbIX Pa3MepoB, TakWe Kak Hanpasnswolme
nNUTOB, KpaHbl, MeTannuyeckne nofbl, pambl MeTannuyeckux Asepen, Tpybbl, kabenbHble NOTKK,
NpUcCoeauHATCA K Brnvkanwen obluen LnMHe unu gpyromy obLiemy coeguHUTENbHOMY 3MEeMEHTY Mo
KpaTyanwemy nyTtu. XKenatenbHbl 1 4OMNOMHUTENbHbBIE COEAMHEHUSA NMPOBOOALLNX STIEMEHTOB.

MonepeyHble ceyeHuss coeauHUTENbHBIX NMPOBOOHMKOB yKa3aHbl B Tabn. 4.2. MNpegnonaraetcs, 4To
B COEQUHUTENbHbIX NPOBOAHMKAX NPOXOAUT TONbKO HE3HAYUTENBbHAA YaCcTb TOKa MOMHUW.

Bce oTkpbITble npoBogsALlmne 4act MHPOPMALMOHHBIX CUCTEM COEOMHATCA B €AuHyl0 ceTb. B
0CODBbIX Criyyasix Takasi ceTb MOXET HE UMETb COEAMHEHUS C 3a3eMnuTenem.

Ectb AgBa cnocoba npucoeavHeHWs K 3a3eMUTENo MeTanmnuMyeckux yacterh MHADOPMaLMOHHBLIX
CUCTEM, TaKMX Kak Kopryca, oBOfoYKM UMM Kapkacbl: COeQUMHEHUS BLIMOSHAOTCA B BUAe paguanbHon
CUCTEMbI UNWN B BUOE CETKMN.

Mpn ucnonb3oBaHUWM papuarnbHOM CUCTEMbI BCE €€ MeTannuMyeckue 4actu U3onupyrTcs oT
3a3eMnNuUTens Ha BCEM MPOTSHXKEHWU, KPOME €OUHCTBEHHOW TOYKM coedunHeHus ¢ HUM. OBbl4HO Takas
cucTemMa ucnonb3yeTcsa Ansg OTHOCUTENbHO HeBoMbLINX OOBLEKTOB, rAe BCe aNeMeHThl 1 kabenn BXoasT B
06BEKT B O4HOM TOYKE.

PagunanbHas cuctema 3aseMrneHusi npucoegmnHsieTca K obLle cucTemMe 3a3eMIieHUst TONbKo B
ofHon Touke (puc. 4.4). B aTom criyyae Bce nUMHUM U Kabenu mexay ycTponctBamu obopyaoBaHus
OOMMKHbI  NpOKNagbiBaTbCA napanmnensHo obpasylowum  3Be3gy MpoBOAHUKAM  3a3eMneHuns  Ans
YMEHbLUEHUSA NEeTNM UHAYKTUMBHOCTW. brnarogaps 3asemMneHuio B OOHOW TOYKE TOKM HU3KOM 4acToThl,
nosiBNSOLMECcs Npy yaape MONHUW, He nonagatT B MHADOPMaLMOHHYI0 cuctemy. KpoMe Toro, UCTOYHNKK
HM3KOYACTOTHbIX MOMEX BHYTPU MHAPOPMALIMOHHON CUCTEMbI HE CO34al0T TOKOB B CUCTEME 3a3eMIeHus.
Beoag B 3aWMTHYO 30HY MPOBOAOB MNPOU3BOAUTCA WUCKMIOYMTENBHO B LEHTPanbHOW TOYKE CUCTEMbI
ypaBHMBaHMA MOTEeHUManoB. YkasaHHas oblas Touka SBNSETCA Takke Haunyywum MecToMm
NpuUcoeauHEHNs1 YCTPOWUCTB 3aLluTbl OT NepeHanps>keHn.

Mpn ucnonb3oBaHWM CETKM ee MeTaniunyeckMe 4acTu He M3onupyrTcs OT obwein cuctemsl
3azemneHusa (puc. 4.5). CeTka coeguHsaeTca ¢ obLien cucTeMon BO MHormx Toudkax. OBblMHO ceTka
nCrnonb3yeTcs ANs NPOTSPKEHHbIX OTKPbITbIX CUCTEM, rae obopygoBaHue CBA3aHO GOMbLUMM YMCIIOM
pasnUyHbIX NMHUA N Kabenen 1 rge oHU BXOOAT B OOBLEKT B pasnMyHbIX Tovkax. B aTom cnyyae Bcs
cuctema obnagaet HU3KMM COMPOTUMBIIEHMEM Ha Bcex 4actotax. Kpome Toro, 6onblioe 4mcno
KOPOTKO3aMKHYTbIX KOHTYPOB CETKM ocrnabnsiet marHuTHoe none B6nm3v MHOPMAaLUOHHON CUCTEMBbI.
Mpnbopbl B 3alUTHOW 30HE COEAMHSOTCA APYr C OPYrOM MO KpaTyallMM pacCTOSHUSIM HECKONbKUMM
NPOBOAHMKaMW, a Takke C MeTanM4yeckuMm 4acTamMu 3allMLLEeHHON 30Hbl U 3KpaHOM 30HbI. [pn aTom
MaKCUMarnbHO UCMOMb3YTCA UMEILLMecs B YCTPOMCTBE MeTanfmyeckne YyacTtu, TakMe Kak apmartypa B
nony, CTeHax 1 Ha Kpbllwe, MeTannnyeckme peLlleTkn, MeTannumyeckoe obopyaoBaHMe HEANEKTPUYECKOro
Ha3Ha4eHwus, Takoe Kak TpyObl, BEHTUNSLNOHHbIE U KabenbHble kopoba.

O6e KoHpurypauum, paguanbHasa u cetka, MoryT ObiTb OO beAMHEHBI B KOMIMIIEKCHYIO CUCTEMY, Kak
nokasaHo Ha puc. 4.6. OBbI4YHO, XOTS 3TO U He 0B6A3aTENbLHO, COEANHEHNE NOKANbHOW CETU 3a3eMITEHNS C
obLLen cMCTEMON OCYLLIECTBNAETCA Ha rpaHuLLe 30HbI MOSTHME3ALLUTI.

4.5. 3asemrneHve

OcHoBHasa 3agava 3a3eMnsioLLEro YCTPOWCTBA MOMHME3aLUUTbl - OTBECTU KaK MOXHO Oonbluyto
yacTb Toka MonHuM (50% un 6onee) B 3emnto. OcTanbHas YacTb TOKa pacTekaeTcsa No MOAXOoAsAWMM K
3[0aHu KOMMYHUKauuam (obonovkam kabenen, Tpybam BogocHabxeHns 1 T.1.). MNpn 3TOM He BO3HMKaOT
OonacHble HanpshkeHust Ha camMoM 3ademnurtene. JTa 3ajaya BbIMOMHAETCA ceTyaTorM CUCTEMOW Mnof
30aHMEM W BOKPYr Hero. 3asemnsiiolime npoBOOHWKA OOpasyloT ceTyaTbii KOHTYp, OObeauHSALNNA
apmatypy 6eToHa BHM3y (yHoameHTa. ITO OObIYHBbIA METO CO34aHWUst SMEKTPOMAarHWTHOro 3KpaHa
BHM3Y 3A4aHuA. KomnbLeBoW NPOBOAHWK BOKPYr 3daHus u/unuv B GeToHe Ha nepudepun dyHoameHTa
COeOUHSIETCA C CUCTEMOMN 3a3eMIeHust 3a3eMNSALWMMN NPOBOAHUKAMU OBbIYHO Yepe3 kaxable 5 M.
BHeLwHWIA 3a3eMnuTenb - MPOBOAHMK MOXET BbITb COEQUHEH C YKa3aHHbIMU KOfbLEBbIMU MPOBOAHMKAMMU.

Apmartypa 6eToHa BHM3Y hyHOAMEHTa COeAMHSIETCS C CUCTEMOW 3a3eMrieHusl. ApMaTypa AormKHa
00pa3oBbIBaTh CETKY, COEANHEHHYIO C CUCTEMOM 3a3eMrieHnst 0ObIYHO Yepes Kaxable 5 M.

MoXHO ucnonb3oBaTb CETKY W3 OUMHKOBAHHOW CTanu C LUWPUHOW SYelkn OOblMHO 5 M,
NMPUBAPEHHYIO UMM MEXAHWUYECKN NMPUKPENSIEHHYI0 K NPYTbSM apmaTtypbl OObIMHO Yepe3 kaxabii 1 M.
KOHLbI NPOBOAHMKOB CETKM MOTYT CIYXMWUTb 3a3eMNSALWUMU NPOBOAHMKAMU AN COeQUHUTENBLHBIX NOMOoC.
Ha puc. 4.7 n 4.8 nokasaHbl NpUMepPbI CETHATOro 3a3eMsIoLLLEro YCTPOUCTBA.
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Ces3b 3aszeMnuTens n CUCTEMbl COEQMHEHUA co3daeT CncTemMmy 3asemieHusa. OcHoBHas 3agava
CuCTemMbl 3asleMsieHnda - YyMeHbLllaTb pPa3HOCTb NOoTeHuManoB Mexay NGLIMK  ToYKaMM 3aaHna u
O60pyﬂOBaHMﬂ. OTa 3agava pewaeTca co3gaHunem GonbLIoro KonuyecTtea napannenbHbIX I'IyTel71 ana
TOKOB MOJTHUN N HaBeaeHHbIX TOKOB, oGpasyrou.mx CeTb C HU3KMM COonpoTuBieHneM B LLMPOKOM CNeKTpe
yactoT. MHOXEeCTBEHHbIe U napannenbHble NYyTU MMeroT pa3finyHble pe30HaHCHble YacCTOThl. MHoxecTBO
KOHTYpPOB C YaCTOTHO-3aBUCUMbIMN COMNPOTUBNEHNAMIN CO30a0T €ANHYI0 CETb C HU3KMM CONPOTUBIIEHUNEM
Ona noMmex paccMaTtpmuBaemMoro cnekrpa.

4.6. YcTpomncTBa 3almThl OT NepeHanpsikeHui

YcTponcTea 3awuTbl oT nepeHanpsikeHnn (Y3I1) yctaHaBnmBaloTCa B MecTe nepecedeHus nnmHnen
3NEKTPOCHabXeHNs1, ynpaBneHusl, CBA3N, TENEKOMMYHMUKaLMWA rpaHuLbl ABYX 30H 3kpaHupoBaHus. Y3l
KOOPAVHUPYIOT ANA OOCTMXKEHMS NPUEMNEMOro pacnpenenieHns Harpy3ku Mexay HUMU B COOTBETCTBUU C
MX CTOMKOCTbIO K paspyLUeHWuo, a Takke ANS YMEHbLUEHUs BEPOATHOCTM paspylUeHUs 3alluLiaemoro
obopyaoBaHMa Noa BO3AENCTBMEM TOKA MOMHUK (puc. 4.9).

PekomeHayeTcs Bxogswme B 30aHUE JIMHUU NUTAHUS U CBA3U COEOUHATb OAHOW LUMHOW WU
pacnonaratb ux Y3l kak MOXHO 6nwvxe ogHO K ApyroMy. 3TO OCODEHHO BaXHO B 34aHUSAX U3
HeakpaHupyloLero Matepvana (aepeea, kvpnuya u 1.0.). Y3I1 BbiGMpaloTCa U ycTaHaBNMBalTCS Tak,
4TOObI TOK MOMHMM BbIST B OCHOBHOM OTBEEH B CUCTEMY 3a3eMIIeHMS Ha rpaHuue 3oH 0 n 1.

Tak kak aHeprnsi Toka MOSTHMM B OCHOBHOM pacCeuBaeTCHa Ha yKasaHHOW rpaHuue, nocnegyroLuine
Y3l 3awmiaoT Nuwb OT OCTaBLUENCA 3HEPrM U BO3OENCTBUSA SNEKTPOMarHMTHoOro nons B 3oHe 1. ns
Hauny4yLlen 3aunTbl OT nepeHanpskeHnn npy yctaHoBke Y3l MCNONb3YOT KOPOTKME COEAUHUTESNbHbIE
NPOBOAHMWKN, BbIBOAbLI 1 Kabenu.

Ucxoos mn3 TpeboBaHWA KOOpAMHALMM M30NSUMM B CUIOBbIX YCTaAHOBKaxX M YCTOMYMBOCTM K
NnoBpeXaeHMsIM 3aluaemoro obopyaoBaHusi, HeobxogmMmo BbiGMpaTb ypoBeHb Y3 No HanpspkeHuto
HWXXE MaKCMMarbHOro 3HayeHusi, YToObl BO3AENCTBME Ha 3awmwiaemoe obopymoBaHue Bcerga Obino
HWKe OONYCTUMOro HanpsbkeHusl. Ecnu ypoBeHb YyCTOMYMBOCTM K NOBPEXOEHUAM HEM3BECTEH, crieayeT
NCNoSb30BaTb OPUEHTUPOBOYHBIN UIM NOSTYYEHHbIN B pesyrnbTaTe UCMbITaHui ypoBeHb. Konnyecteo Y31
B 3alLMLLIaEMON CUCTEME 3aBUCUT OT YCTOMYMBOCTM 3alLuLLaeMoro obopynoBaHUs K NOBPEXAEHUSM U
xapakrtepucTtuk cammx Y3rl.

4.7. 3awmta 060pyaoBaHUA B CyLLECTBYIOLLMX 3A4aHUAX

Bce Bo3pacTalollee WCMOMb30BaHWE CIIOXKHOTO — 3NEKTPOHHOro  obopyaoBaHWA B yxke
CYLLECTBYIOLINX 30aHMsAX TpebyeT Gonee HageXHOW 3aliMTbl OT MOMHUU U APYIUX 3NEKTPOMarHUTHbIX
nomex. [lpuHMMaeTca BO BHUMaHWE, 4YTO B CYLUECTBYHOLUMX 34aHMAX HeobXxoauMMble Mepbl Mo
MOSHMe3alMTe BbIOMPAOT C Y4EeTOM OCOOEHHOCTEN 34aHusA, TakUX KakK KOHCTPYKTMBHbIE 3N1EMEHTHI,
CyLLieCTBYIOLLLEE CUMOBOE N MHEOPMaLMOoHHOe 06opyAoBaHwme.

HeobxoaMMOoCTb B 3alUTHBIX Mepax M UX BbIOOp onpeaenstoT Ha OCHOBaHWM UCXOOHbIX AaHHbIX,
KOTOpble CcOOMpalT Ha CTaguMu NPeAnpPOEKTHbIX W3biCKaHWA. [pUMepHbI nepeyveHb TakMX OaHHbIX
npvBegeH B T1abn. 4.3 - 4.6.

Tabnuua 4.3

NCXOOHbIE JAHHBIE O 3JAHNN N OKPYXEHUN

N XapakrepucTtuka
n/n
1 Matepwvan 3gaHus - kaMeHHas Krnagka, Kupnud, oepeso,
Kene3obeToH, CTanbHoOW Kapkac

EgunHoe 3gaHne unmn Heckonbko oTaenbHbIX 61okoB ¢ 60MbLM
KONMMYECTBOM COEAUHEHUI

Hu3koe 1 nnockoe nnu BbICOKOE 30aHne (pasmepbl 30aHns)
CoepguHeHa nv apmatypa no Bcemy 30aHuio

CoefuHeHa Ny anekTpuyeckn meTannnyeckas obnmuoska

Paamepbl OkoH

MmMeeTcsa N BHELLHSAS cucTemMa MonHMe3awuThbl

Twun 1 Ka4yecTBO BHELLHEN CUCTEMbI MOMNHUE3ALLUTDI

Twun noysbl (kamMeHb, 3eMns)

0 | 3asemrieHHble areMeHTbl CoceQHUX 3aaHuI (BbICOTa, pacCcTosHWe 00
HWX)

N

SfO|o|N[o|(o|~|w
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Tabnuua 4.4
MCXOOHbIE OAHHBIE MO OBOPYOOBAHNIO
N XapakrepucTtuka
n/n
1 Bxogsauwime nuHum (nog3emMHble Unu Bo3gyLUHbIE)
2 AHTEHHbI UNW apyrue BHeLHMe YCTPOUCTBA
3 Tun cncTemMbl MUTaHKSA (BbICOKOBOMNbTHASA UMM HU3KOBONbTHAS,
noasemMHas unv HagsemHas)
4 Mpoknaaka kabenen (YACMNo U pacrnonoXeHne BepTUKaIbHBbIX
y4acTKoB, cnocob nNpoknagku kabenewn)
5 Mcnonb3oBaHue MeTannmnyeckmx kaberbHbIX JTOTKOB
6 VimeeTcsa nun BHYTpU 30aHKs 3NeKTPOHHOEe 06opyaoBaHMe
7 EcTb N NpoBOAHUKK, OTXOAALLME K APYTUM 30aHUAM
Tabnuua 4.5
XAPAKTEPNCTWKW OBOPYOOBAHNA
N XapakrepucTtuka
n/n
1 Tvn KOMMYHMKaLMIA Mexay UHOPMaLMOHHLIM 060pYAOBaHMEM
(9KpaHMpoBaHHbIE UNN HE3KPAHMPOBAHHbIE MHOTOXUIbHbIE Kabenu,
KoakcuanbHble kabenu; aHanorosble Uy ULMEPOBbLIE, CUMMETPUYHbIE
NN HECUMMETPUYHBIE; OMTOBOTOKOHHbLIE JTUHUN)
2 YpOBHM YCTOWYMBOCTU OOOPYAOBaHNUS K MOBPEXAEHNAM
Tabnuua 4.6

OPYTUE JAHHBIE, KACAIOWMECAHA BbIBOPA KOHLIEMLUWM 3ALLATHI

N XapakrepucTtuka
n/n

CoeanHeHbl N MeTanNMYEeCKne OKOHHbIE pambl
Matepuan kpbiwimn (MeTans, 6eToH)

KoHdurypaums cetn (TN, TT vnu IT)

PacnonoxeHne anekTpoHHOro o6opynoBaHus B 30aHnn

PacnonoxeHne coeguHeHuin anekTpoHHOro o6opyaoBaHms ¢ obLLen
CUCTEMOWN 3a3eMIieHns

AW —

Ha ocHoBaHun aHanusa pucka un gaHHbIX, NnpuBeeHHbIX B Taon. 4.3 - 4.6, NpUHUMaeTCA peLleHne
o HeO6XOp,|/1MOCTM NOCTPOEHUA UNN PEKOHCTPYKUUN CUCTEMbI MONHNE3aLLUThI.

4.71. Mepbl 3anTbl Npn ncnonb3oBaHUn BHELLIHEN CUCTEMbI MOSTHNE3ALLUTDI

OcHoBHas 3afava - HaxoXOeHue OMNTUMArbHOMO PelleHUst MO YMYYLLIEHUIO BHELIHEA CUCTeMbI
MOMHME3aLLNTLI 1 MO APYTMM Mepam.

YCOBepLLEHCTBOBAHNE BHELIHEN CUCTEMbI MOMHMUE3aLLMTbI 4OCTUraeTCs:

1) BKMHOYEHVNEM BHELLIHER MeTanmnmM4eckon obrmLIOBKM 1 KPbILLIW 30aHWUSA B CUCTEMY MOMHUE3aLLNTbI;

2) UCNomnb3oBaHWeM OOMOMHUTENMBHbLIX NMPOBOAHUKOB, €CN apMaTypa CoeauHeHa no BCeit BbicoTe
3aHVst - OT KPbILLIW Yepe3 CTeHb! 40 3a3eMIMeHNs 30aHNs;

3) YMEHbLLUEHUEM NMPOMEXKYTKOB MEXOY MeTanmMyeckumm Cryckammn 1 YMEHbLLIEHUEM Liara S4enku
MOMHWENPUEeMHUKa;

4) yCTaHOBKOWM COEAMHUTENbHbLIX MOMOC (MMBKMUX MMOCKUX MPOBOAHWUKOB) B MECTax CTbIKOB MeXay
COCeOHUMM, HO CTPYKTYPHO pasdeneHHbIMu Griokamu. PacctosiHue mexay nornocamu AOrmkHO 6biTh
BOBOE MeHbLLIEe PaCcCTOSAHUA MEXOy CrycKamu;

5) coeamHeHMeM MPOTSKEHHOro Mpoeofda ¢ oTAenbHbIMU 6riokamu 3aaHus. OBbIMHO coeaquHeHUs!
HEOBXOAMMbI Ha KaXXOoM Yrmy KaGenbHOro notka, U COeAMHUTENbHbIE MOMOCH! BbIMOMHAIOTCS Kak MOXHO
Kopoue;
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6) 3awuToM OTAENbHLIMA  MOSTHUEMNPUEMHUKAMK, COEOMHEHHbIMW C OOLWen cucTemon
MOMHME3aLLNTbI, ECNN MeTanNIMYEeCcKMe YacTu KpbILLM HYXOaTCA B 3alumMTe OT NPsIMOro yaapa MOSMHUN.
MonHuenpmeMHuK OOMmKeH Haxo4uUTbCs Ha 6e30NacHOM PacCTOsIHUM OT YKa3aHHOro SfeMeHTa.

4.7.2. Mepbl 3alWnTLI NPU NCNONb30BaHUKN kabenewn

O heKTUBHBIMN MepamMu MO CHKEHWIO NEePEHANPSDKEHNI ABMNAIOTCS pauuoHanbHas npoknaaka u
9KpaHupoBaHue kabenen. AT Mepbl TEM BaXHee, YeM MeHblUe 3KPaHUPYET BHELIHAS cuctema
MOJSTHME3aLLMTHI.

Bonmbwnx netenb MOXHO u3bexaTb, NpPOKNagbiBas COBMECTHO CunoBble kKabenu u
9KpaHMpOoBaHHbIe Kabenn cBA3n. JkpaH coeanHaeTcs ¢ 06opyaoBaHNEM Ha 060MX KOHLaX.

JTloGoe pononHUTENbHOE 3KpaHMPOBaHWE, HanpuMep Mpoknagka MpoBodoB W kabenen B
MeTannmMueckmx Tpybax nnv noTkax Mexay aTaxamu, CHKaeT NofHoe ConpoTUBIeHne obLen cucTemsl
coefvHeHun. AT Mepbl Hauboree BaxHbl AN BbICOKMX WM MPOTSKEHHbIX 34aHUA WNWM  Koraa
obopyaoBaHune JomMKHO paboTaTb 0COGEHHO HAOEXHO.

MpeanoytutenbHbiMM MecTamu yctaHoBku Y3I1 gaensatwoTca rpadHuubl 30H 0/1 u 304 0/1/2
COOTBETCTBEHHO, PaCMONOXEHHbIE HA BXOAE B 30aHME.

Kak npasuno, obwas ceTb COeQUMHEHUN He UCnonb3yeTcs B paboyem pexume kak obpaTHbIn
NPOBOAHMK CUNOBOWN NN MHPOPMAaLMOHHOW LIeNW.

4.7.3. Mepbl 3aLWKTLI NPU UCMONL30BAHUN aHTEHH M Apyroro obopyaosBaHus

Mpumepamy Takoro o6GOpyAOBaHWS SIBRSIOTCS PasnUyHble BHELIHWE YCTPOWCTBA, TakuMe Kak
aHTEHHbI, METeoposiorMyeckMe AaT4MKu, Kamepbl HapyXHOro HabMoAeHUs, HapyXHble AaTyuky Ha
MPOMBbILLIEHHbIX 0ObEKTax (4aTyMKM OABNEHUs, TeMnepaTypbl, CKOPOCTU NOTOKA, MONOXEHUs KnanaHa u
T.0.) 1 Ntoboe apyroe anekTpuyeckoe, aNeKTPOHHOE U paaMoobopyaoBaHUe, YCTAaHOBIIEHHOE CHapyXu Ha
30aHUM, MadTe UM NPOMBILLIIEHHOM pe3epByape.

Mo BO3MOXHOCTM MOMHMEOTBOA YyCTaHaBMMBAETCA Takum obpasom, 4Tobbl obopyaoBaHue Obino
3aLUULLEHO OT NPSIMOro nonagaHns MonHUn. OTAenbHbIe aHTeHHbI OCTaBNSAT abCoNOTHO OTKPLITEIMU MO
TEXHOMNOMMYeckUM coobpaxeHusiM. HekoTopble U3 HUX MMET BCTPOEHHYKD CUCTEMY MOSHME3ALUUTLI U
moryT 6e3 noBpexaeHWin Bblaepatb nonagaHue MornHuu. [pyrve, MeHee 3aliuLeHHble TUMbl aHTEHH,
moryT TpeboBaTb ycTaHoBku Y3I Ha nuTalowem kabene, 4toGbl MPefoOTBPaTUTL MOMagaHue Toka
MOMHUM MO Kabento aHTEHHbl B MPUEMHWMK WM nepepatyuk. [pyu HanmuMuuMM BHELUHEN CUCTEMBI
MOHUE3aLLMTbl KPenneHUst aHTEHHbI NPUCOEAUHSIIOTCS K HE.

HaBeneHve HanpsikeHWs1 B kabensix Mexay 34aHUsIMU MOXHO NpefoTBpaTUTb, NPoKnagbiBas ux B
COEQMHEHHbIX MeTanmuyeckux notkax unu Tpybax. Bce kabenu, maylimne K CBS3aHHOMY C aHTEHHOM
obopynoBaHuo, MNpoKNaabiBaldTC C BbIBOAOM M3 Tpybbl B ogHon Touvke. Cneayetr obpaTtutb
MakcuMaribHoe BHUMaHWE Ha 3KpaHMpyloLlMe CBOMCTBa caMoro obbekTa M npoknagbiBaTtb kabenu B ero
Tpy64yaTbix anemeHTax. Ecnv aTo HEBO3MOXHO, Kak B Criy4ae C TEXHOMOMMYECKUMMU eMKOCTSIMU, kabenu
criefyeT NpoKnaabiBaTb CHapYXu, HO Kak MOXHO Gnvke k 0GBbeKTy, MakCMMarnbHO MCMOoSb3ys Npy STOM
Takne ecTeCTBEHHblE 3KpaHbl, KaK MeTannuyeckue NecTHuubl, Tpyobl U ap. B mavtax ¢ L-o6pasHbiMu
YrMoBbIMW 3MeMeHTaMu kabenu pacronaralTcss BHYTPU yrna Ansi MaKCMMarnbHOW €eCTEeCTBEHHOW
3awuTbl. B kpaiHem cnydae psinoM ¢ kabenem aHTeHHbl criefyeT pasMecTUTb SKBUMOTEHLMAsbHbIN
COEANHUTENbHBIN NPOBOAHUK C MUHUMAarIbHLIM NOMNEePeYHbIM ceyeHnem 6 kB. MM. Bce 3T Mepbl cHUXKatoT
HaBeJeHHOe HarnpshkeHWe B neTrne, obpas3oBaHHOW kabensMu W 34aHWMEM, W, COOTBETCTBEHHO,
YMEHbLUAIT BEPOSITHOCTL MNpo6osi Mexay HWMMU, T.e. BEPOSITHOCTb BO3HWKHOBEHMS AYyrM BHYTPU
060pyaoBaHUS MeXay SMEKTPOCETHIO U 34aHNEM.

4.7.4. Mepbl 3al1Tbl CMNOBbIX kKabenen n kabenen cBasmM Mexay 3gaHnamm

CeA3n Mexay 3OaHMsMKU MogpasgensioTca Ha [ABa [MaBHbIX TUNa: cunoBble kabenu ¢
MeTannu4yeckon oGoNoYKoin, MeTannuyeckve (BUTas napa, BOTHOBOAbI, KOaKCHarbHbIe Y MHOFOXUIIbHbIE
kaGenv) 1 ONTOBOSIOKOHHbIE KaGenu. 3alMTHble Mepbl 3aBUCAT OT TWUMOB Kabenewn, UX KonuyecTsa, a
TaKKke OT TOro, COEAMHEHbI NN CUCTEMbI MOMHWUE3aLLMTbI ABYX 34aHUA.

MoMHOCTBIO  M30NMUPOBAaHHBIA OMNTOBOMOKOHHLIN Kabenb (6e3 MeTannuMyeckoro apMUpPOBaHus,
donbrn Ana 3awuThl OT BrarM UM cTanbHOrO BHYTPEHHErO NMPOBOAHMKA) MOXET GbiTb NMpUMEHEH Ge3
JOMOSHUTENbBHBIX Mep 3awuThl. Micnonb3oBaHne Takoro kabens ABNAETCS HaunyyluM BapuaHToM, Tak
Kak o6ecrneynBaeT NosHyo 3aLUMTy OT 3NIEKTPOMarHUTHbIX BO3AeicTeuit. OaHako ecrnu kaGenb CoaepXuT
MPOTSKEHHbIA METaNNMUYECKUiA SNEMEHT (3@ MUCKIIOYEHUEM XXUIT AUCTAHLMOHHOMO NUTaHWS), NOCneaHUi
JOJKeH GblTb Ha BXOAE B 34aHUe NPUCOEAMHEH K OOLLE cUCTeMe COEQUHEHUI U HE JOIDKEH HanpsMyto
BXOAMUTb B ONTMYECKUN NPUEMHUK UNK nepedaTyvk. Ecnu 3gaHus pacnonoxeHsl 6rnsko gpyr K Apyry u ux
cUCTEMbl MOJSTHME3alUTbl HE COedMHEeHbI, NPeanoYTUTENbHEE UCMONb30BaTb ONTOBOMOKOHHLIN kabenb
6e3 MeTannMyecknx aNeMeHTOB BO U3bexaHve GonbLUMX TOKOB B 3TUX 3rieMeHTax U ux neperpesa. Ecnu
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e MMeeTcs coedMHEHHbIA C CUCTEMOW MOSTHME3aLWnTbl Kabenb, TO MOXHO MCMNOSb30BaTb ONTUYECKUN
kabenb ¢ MeTannMyeckMmmn arnemeHTamMmum, 4Tobbl OTBECTU YacTb TOKa OT NepBoro kabens.

MeTtannuyeckne kabenu mexay 3gaHusMu ¢ U30NUPOBaHHLIMKM CUCTEMaMK MoSHMe3awwmThl. [pu
OAHHOM COeOMHEeHUN CUCTEM 3aluTbl MOBPEXOEHUA BeCbMa BeposiTHbl Ha oboumx KoHuax kabens
BCMEACTBME MPOXOXKAEHMA MO HEMY Toka MosiHuMK. [MoaTomy Ha oboux KoHuax kabens Heobxoammo
yctaHoBuTb Y3[1, a Takke, rge BO3MOXHO, CneayeT CoeauMHATb CUCTEMbI MOMTHNE3ALWMUTbI ABYX 30aHUA U
npoknaabiBaTh Kabenb B COEANHEHHbIX METANNMYECKNX NTOTKaX.

MeTtannuyeckne kabenu mexay 30aHUAMU C COEOUHEHHbIMM cCUCTEMaMu MonHuesawutbl. B
3aBMCMMOCTM OT uucna kabenen mexay 30aHWsSMU 3alUUTHbIE Mepbl MOTYT BKOYaTb COeguHeHue
KabenbHbIX NOTKOB NPU HECKOMbKUX Kabensax (ana HoBbix kabenen) vnu npy BOMbLIOM KOnuvyecTse
kabenen, kak B cCriydyae C XUMMUYECKMM MNPOU3BOACTBOM, ISKPAHUPOBAHWE WUNU NPUMEHEHWE TMBKUX
MeTarnsnoLwaHroB A1 MHOTOXUIbHLIX kabeneln ynpaeneHus. MNMogcoeanHeHne obomx KOHLOB kabensi K
CBSI3aHHbIM CUCTEMaM MOJHME3aLLMTbl YacTo obecnevmBaeT OOCTATOMHOE 3KpaHMPOBaHWE, O0COOEHHO
ecrnuv kabernen MHOro U ToK pacnpegennuTcs Mexagy HUMK.

PEKOMEHOALINA
MO IKCMNYATALUMOHHO-TEXHNYECKOW OOKYMEHTALIMW, MOPAOKY
MPUEMKW B SKCIIJTYATAUMIO N SKCTITYATALINA
YCTPOWCTB MOJIHNESALLNTbI

1. Pa3paboTka akcnnyaTauMoHHO-TEXHUYECKOM LOKYMEHTaL MK

Bo Bcex opraHusaumsix M NpeanpusiTusx HesaBUCUMO OT ¢hopM COOGCTBEHHOCTU pekoMeHAyeTcs
NMETb KOMMIEKT SKCnyaTauMOHHO-TEXHUYECKON JOKYMEHTALMM MOJTHUE3ALLNTLI OO LEKTOB, A4S KOTOPbIX
HeobGX0AMMO YCTPONCTBO MOMHME3ALLMUTHI.

KomnnekT akcnnyatalMoHHO-TEXHUYECKOW LOKYMEHTaLMN MOMNHNE3ALL Tl COLEPXKUT:

MOSICHUTENbHYIO 3amnuncKy;

CX€eMbl 30H 3aLUUTbl MONMHNEOTBOAOB;

paboune 4epTexuM KOHCTPYKUMIA MONHMEOTBOOOB (CTpPOUTENbHAs 4YacTb), KOHCTPYKTMBHBIX
3MIEMEHTOB 3alUNTbl OT BTOPUYHbIX MPOSIBIIEHUA MOSTHMK, OT 3aHOCOB BbICOKMX MOTEHLMANoB 4epes
Ha3eMHble 1 NoA3EMHbIE METANNNYECKNE KOMMYHUKALMK, OT CKOMb3SALLNX UCKPOBLIX KaHaIoB 1 pa3psigos
B IPYHTE;

NPUEMOYHYIO LOKYMEHTaLMIO (aKTbl MPUEMKN B SKCMyaTaLMio YCTPONCTB MOTHUE3ALLNTLI BMECTE C
NPUNOXEHNSIMU: aKTaMK Ha CKpbITble paboThbl M aKTaMU UCTbITAHWUIA YCTPONCTB MOSTHUE3ALLUTLI U 3aLUThbl
OT BTOPUYHBIX MPOSIBIIEHNIA MOJTHUM U 3aHOCA BbICOKMUX MOTEHLMAMNOB).

B nosicHutenbHoW 3anvcke NpuBOAATCS:

NCXOOHbIE JaHHblE pa3paboTKM TEXHNYECKOW LOKYMEHTaUuu;

NPUHATLIE CNOCOOLI MOMHMEe3aLwTbl 0O bEKTOB;

pacyeTbl 30H 3aluTbl, 3a3emnuTenei, TOKOOTBOAOB M 3MEMEHTOB 3alUWUTbl OT BTOPUYHBIX
NPOSIBNEHWI MOSHUN.

B nosicHutenbHOM 3anucke  ykasblBalTCA  npegnpusatne -  pa3paboTyMk  KOMMMeKTa
3KCMyaTauNMoOHHO-TEXHUYECKOW  [JOKYMEeHTauuW, OCHOBaHMe Ana  ero  paspaboTku, nepedveHb
OEVCTBYIOLLNX HOPMATUBHBLIX JOKYMEHTOB M TEXHUYECKOW JOKYMEHTaLUN, KOTOPbIMU PYKOBOACTBOBASMUCH
npu paboTte Hag NPOEKTOM, crieumanbHble TpeboBaHMS K NPOEKTUPYEMOMY YCTPOUCTBY.

McxoagHble gaHHble A5t NPOEeKTMPOBaHMS MOJTHUE3aLLNTbI BKIHOYaloT:

reHeparnbHblA MNnaH OOBLEKTOB C YyKasaHWeM pacriofioKeHUss Bcex OObeKToB, noanexaimx
MOJSTHME3alNTe, aBTOMOOUIBbHbLIX W XKemne3HblX [OOpOor, Ha3eMHbIX M MOA3EMHbIX KOMMYHMKALMN
(TennoTtpacc, TEXHONOIMYECKMX N CAHTEXHUYECKUX TPYOONpPOBOAOB, 3NeKTpUdecknx kabenern n npoBogok
NoBOoro Ha3HayeHus 1 T.n.);

KaTeropum MonHne3aLLnTbl Kaxaoro 06bekTa;

OaHHble O KNUMaTUYECKMX YCIOBUSIX B parioHe pasmeLLeHust 3allMLaeMblX 30aHNUIA U COOPYXKEHUI
(MHTEHCMBHOCTM rPO30BOI OEATENBbHOCTU, CKOPOCTHOM Hanope BeTpa, TOMLWMHE CTEHKM rononega v T.n.),
XapaKTePUCTUKY FPYyHTa C yKasaHMEM CTPYKTYpPbl, arpeCCMBHOCTU U poAa NoYBbI, YPOBHS FPYHTOBbLIX BOA;

yOenbHoe anekTpuyeckoe conpoTuareHne rpyHTa (OmM X M) B MecTax pacnornoxeHns 06 beKkToB.

B pasgene "MpuHsTble cnocobbl MonHMe3awmTbl 06beKkToB" manarawTcsl BbiOpaHHble CnocoObl
3alNTbl 34aHUMIA U COOPYXXEHWA OT HEMOCPEACTBEHHOTO KOHTaKTa C KaHanom MOJSHUW, BTOPUYHbIX
NPOSIBNIEHNIA MOSTHUN U 3aHOCOB BbICOKMX MOTEHLMANOB Yepe3 Ha3eMHble U NoA3EMHbIE MeTannumyeckue
KOMMYHUKaLNN.
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O6beKTbl, NOCTPOEHHbIE (MPOEKTUPYEMbIE) MO OOHOMY W TOMY e TWMOBOMY WMM MOBTOPHO
NPUMEHSEMOMY MNPOEKTY, WMEoLMe eauHble CTPOUTENbHbIE XapakTepPUCTUKN U TreoMeTpudecKkmne
pa3mepbl 1 OOMHAKOBOE YCTPOWCTBO MOSHME3ALLMTbI, MOTYT MMETb OfHY OOLLyl0 CXeMy M pacyeT 30H
3alWMTbl MONTHNEOTBOAOB. MepeyeHb 3TMX 3almLaeMbiXx OObEKTOB NPUBOAMTCHA Ha CXEME 30HbI 3aLUThl
O[HOTO U3 COOPYXEHUN.

Mpu NpoBepke HAAEXHOCTU 3aLUTbI C UCMONBb30BaAHMEM MPOrpamMMHOro obecnevyeHns NpuBoaATcs
AaHHble KOMMbIOTEPHbIX PAaCYETOB B BUAE CBOOKM MPOEKTHLIX BapuaHTOB U hopMupyeTcst 3akroveHne
06 nx adhpeKTUBHOCTMN.

Mpn paspaboTke TEXHUYECKON [AOKyMEeHTauuMn npepnaraeTcd MakCMMarnbHO MCMonb3oBaTb
TUMOBbIE KOHCTPYKLUMM MOMHMEOTBOAOB WU 3a3eMnuteneir u TunoBble paboune 4YepTexu no
MonHuesawmTe. MNpy HEBO3MOXHOCTM MPUMEHEHWUSI TUMOBbIX KOHCTPYKUWUIA YCTPOWCTB MOSHME3aLLMUTI
MOryT paspabatbiBaTbCA paboyme 4YepTexu OTAENbHbIX  3MEMEHTOB:  (yHAAMEHTOB, OMop,
MOJTHMENPUEMHUKOB, TOKOOTBOAOB, 3a3EMIUTENEN.

Onst  ymeHblieHMs oO0bemMa TEeXHUYECKOW [AOKyMeHTauum W YAEeLeBreHUst CTPOMTENbCTBa
pekoMeHayeTCs CoBMeLLaTh NPOeKTbl MONHME3aLNTbl ¢ pabounmn YyepTexammn Ha obLecTpoutenbHble
paboTbl U paboTbl MO MOHTaXy CaHTEXHWYECKOrO W 3NEKTPOTEXHUYECKOrO O0OpydoBaHUs C LEnbo
MCMONb30BaHWUA  ANA  MOMHME3aWMUTbl  CAHTEXHUYECKUX  KOMMYHWKaUMM U 3asemnutenen
3MNeKTPOTEXHNYECKUX YCTPONCTB.

2. Mopsfok NPUEMKM YCTPOMCTB MOSTHME3aLUTLI B KCMnyaTauuto

MonHuesalwmnTHble YCTPOWCTBA OOBLEKTOB, 3AKOHYEHHbLIX CTPOUTENLCTBOM (PEKOHCTPYKUMER),
NpUHUMalOTCS B 3KCMnyaTaumio pabodert KOMUCCUENH M NepeparnTcs B IKCMnyaTauuilo 3akasyuky Ao
Hayana MOHTaXa TEXHOorM4yeckoro obopyaoBaHUsl, 3aBO3a W 3arpy3kM B 30aHUS M COOPYXKEHUS
06opynoBaHUs U LIEHHOTO NMYLLLECTBA.

Mpremka MOMHME3aLUTHBLIX YCTPOMCTB Ha OEWCTBYHOLMX OObEKTax OCYLLeCTBNSAeTcs pabouyen
KOMuccuen.

CocraB pabouelt komuccum onpeensieTcsi 3akaszydmkom. B cocTtaeB pabouert komuccum OObIMHO
BKITHOYAOTCA NpeacTaBUTenNu:

OTBETCTBEHHOIO 3a 3NEKTPOXO3SIACTBO;

NnoApsigHOM opraHM3auuy;

WHCMEKLMM NPOTUBOMNOXapPHOWM OXPaHbl.

Pabouyer komnccumn npegbsaBnsAlTca crnegyrolme JOKYMEHTbI:

YyTBEPXKAEHHbIE NPOEKTLI YCTPONCTBA MOSTHNE3ALLUTDI;

aKTbl Ha CKPbITble paboThl (MO YCTPOWCTBY M MOHTaXy 3a3eMNUTENEN U TOKOOTBOAOB, HEAOCTYMHbIX
ans ocMmoTpa);

aKkTbl UCMbITAHMI YCTPOWCTB MOSHME3aWUTbl U 3aliUTbl OT BTOPUYHBLIX MPOSIBNEHUA MOSMHUA U
3aHOCa BbICOKMX NMOTEHLMArNoB Yepe3 HaseMHble U NoA3EMHblE MeTanIM4yeckne KOMMyHMKaUmMmn (gaHHble
O COMpPOTUBIIEHUN BCEX 3a3eMnuTenen, pesynbTaTbl OCMOTpPa M MNPOBEPKM paboT Mo MOHTaxy
MOJTHUENPUEMHMKOB, TOKOOTBOLOB, 3a3eMIIMTENEN, SfEMEHTOB WX  KPEMnneHusi, HageXHOCTU
3NEKTPUYECKUX COEANHEHWUIA MEXOY TOKOBEAYLLUMMU SNIeMeHTaMn 1 ap.).

Paboyass komuccusi MpPOM3BOOMT MOSMHYKD MPOBEPKY M OCMOTP BbIMOSHEHHLIX CTPOUTENBHO-
MOHTaXXHbIX paboT MO MOHTaXy MOSTHME3ALLUTHbIX YCTPOWCTB.

Mpremka MONHME3ALUNTHBLIX YCTPOMUCTB BHOBb CTPOSILLIMXCH OOBLEKTOB OMOPMIISETCA akTaMu
npuemMkn o6opyaoBaHUS AN YCTPOWCTB MOIMHMe3almTbl. BBOO MONMHME3aLWUTHBLIX YCTPOWCTE B
akcnnyatauuo  odopMmnsieTcs, Kak NpaBUno, akTamMu-gornyckamy  COOTBETCTBYIOLLMX  OpraHoB
rocygapCTBEHHOro KOHTPONS U Hag3opa.

Mocne npuemkn B 3KCNnyaTauulo YCTPOWCTB  MOSHMEe3alMTbl  COCTaBMnsloTCA nacnoprta
MOJTHME3ALLNTHbIX YCTPOMCTB M NacrnopTta 3a3emiiMTernen yCTPONCTB MOJNTHUME3ALLNTbI, KOTOPbIe XpaHATCS
y OTBETCTBEHHOIO 3a 3N1EKTPOXO3SIACTBO.

AKTbl, yTBEpXOEeHHble PYKOBOAWTENEM OpraHu3auuu, BMecTe C NpeAcTaBleHHbIMU akTamu Ha
CKpPbITble paboTbl 1 NPOTOKOSbI M3MEPEHWUI BKIOHAKOTCS B NACNOPT MOMTHNE3ALLNTHbIX YCTPOUCTB.

3. BkcnnyaTauna yCTPOUCTB MOSTHUE3aLLUTbI

YcTponcTBa MOMHMEe3aWwmnTbl  30aHWIN, COOPYXXEHUA W HapyXHbIX YCTAaHOBOK OOBLEKTOB
3KCMNyaTUpyTCa B COOTBETCTBUM C [lpaBunamm TeXHUYECKOW 3IKChyaTauumn 3rekTpoyCcTaHOBOK
notpebutenen n ykasaHusmn ganHon VHcTpykumn. 3agadven akcnnyaTaumMum YCTPOMCTB MOMHME3aWwuThbl
00BEKTOB ABNAETCA NogaepXaHme nx B COCTOSAHUM HEOOXOANUMON UCNPAaBHOCTU U HAOEXKHOCTH.

IOnsa obecneyeHnss NOCTOSIHHOW HadEeXHOCTM paboTbl YCTPOMCTB MOSMHME3aLUTLl eXXEroqHo nepeg
Ha4yanom rpo30oBOro ce3oHa NPOU3BOLMUTCS MPOBEPKA U OCMOTP BCEX YCTPOUCTB MOSHNE3ALLUTDI.
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MpoBepkM NPOBOAATCA TakKe MOCHe YCTaHOBKU CUCTEMbI MOITHUE3ALLUTLI, NOCNEe BHECEHWUS KaKnX-
nmMbo M3MEHEHWA B CUCTEMY MOITHME3ALUTbI, Mocne MbbiXx NOBPEXOEHWN 3aluMLLaeMoro obbekTa.
Kaxxgas npoBepka NpoBoANUTCA B COOTBETCTBUM C paboyei nporpaMmMon.

[na nposegeHns nposepkn coctosiHna M3C ykasbiBaeTcs NpyynHa NpoBEPKN U OPraHn3yTCs:

komuccusi no nposegeHuio npoeepkn M3C ¢ ykasaHmeM yHKLMOHaNbHbIX 0653aHHOCTEN YrneHoB
KoMuCCHUM No obcneaoBaHUio MOSTHUE3aLLNTbI;

paboyas rpynna no nposedeHno HeoBXOANMbIX U3MEPEHNI;

CPOKM NpoBeAeHUS MPOBEPKN.

Bo Bpems ocMoTpa 1 NpoBEPKM YCTPONCTB MOSTHUE3ALLUTLI peKoMeHayeTCs:

NpoBepUTb BU3yanbHLIM OCMOTPOM (C MOMOLLLIO BUHOKNSA) LENOCTHOCTb MOSHUENPUEMHUKOB U
TOKOOTBOAOB, HAOEXHOCTb UX COEANHEHNS U KPENfeHUs K MadTam;

BbISIBUTb 3MEMEHTbI YCTPOWCTB MOMHME3aLLnTbI, TPeOyoLMe 3amMeHbl NN pemMoHTa BCreacTBue
HapyLeHUs1 UX MeXaHUYeCKON MPOYHOCTY;

onpeaennTb CTeneHb paspyLUeHNs KOppo3nen oTAeNbHbIX 3N1EMEHTOB YCTPOMCTB MOSTHUE3ALLUTI,
NPUHATbL MePbl MO aHTUKOPPO3NOHHOM 3aLLMTE N YCUNEHUIO SNEMEHTOB, NOBPEXAEHHbIX KOPPO3NEN;

NpoBepUTb HaAEXHOCTb JNEKTPUYECKUX COEAUMHEHUN Mexady TOKOBEeAYLWMMWU YacTaMu Bcex
3N1EMEHTOB YCTPONCTB MOMHME3aLMThI;

NPOBEPUTL COOTBETCTBME YCTPONCTB MOMHUE3ALLMTbl Ha3Ha4YeHNI0 OOBEKTOB U B Cryvyae Hanmuus
CTPOUTESNLHBIX UMW TEXHOMOMYECKNX M3MEHEHUI 3a NPeaLLecTBYOLWUA Nepmuos HameTUTb MEePONPUATUS
Mo MOOEPHU3aUMM U PEKOHCTPYKLUM MOMHME3aMTbl B COOTBETCTBUM C TPeOOBaHWAMU HaCTOsILLEN
UHCTpyKunw;

YTOYHUTb UCMOMHUTENBHYIO CXEMY YCTPOMCTB MOSTHME3ALLMTbl U onpedenutb NyTU pacTekaHus
TOKa MOMHWM MO ee 3fneMeHTaM npu paspsge MOMHUM MEeTOAOM MMWUTauun paspsga MOMHUM B
MOSTHUENPUEMHUK C MOMOLLLIO CMeLnanu3MpoBaHHOro M3MEPUTENbHOro KOMMNIeKca, NOAKIHYEHHOro
MeXay MOMTHUENPUEMHNKOM W yAaneHHbIM TOKOBbIM 3MeKTPOAOM;

NU3MepuUTb 3HayYeHMe COMPOTMBIEHUS pacTEeKaHU MMMYMbCHOMO TOKa MeToA4oM “"amnepmeTpa-
BOMbTMeETPa" C MOMOLLBIO Creumanm3npoBaHHOro U3MepPUTENBHOMO KOMMIEKCa;

N3MEpPUTb 3HAYEHUS WMMYMbCHbIX MEPEHANpPsHKEHUA B CETAX 3reKTpocHabXeHns npu ypape
MOSHUW, pacnpefeneHns MnoTeHUManoB Mo METarnnoKOHCTPYKUMAM W CUCTEME 3a3eMIleHns 30aHus
METOAOM MMUTaUMM yaapa MOMHWM B MOSIHMENPUEMHUK C MOMOLLBIO  crheumanu3npoBaHHOro
N3MepUTENBHOrO KOMMIEKCa;

M3MepuUTb 3HayeHue INEKTPOMAarHUTHbIX MOMen B OKPECTHOCTUM PachoOXeHUs YCTPOMCTBa
MOSTHME3alNTbl METOAOM WMMWUTaUUW yaapa MOMHUMU B MOMHUENPUEMHUK C MOMOLLBIO cheunanbHbIX
aHTEHH;

NpoBepUTb Hannyne HeobxogMMon AOKYMEHTaUMM Ha YCTPOMCTBA MOSTHUE3ALLUTDI.

MepuoanyeckoMy KOHTPOSIIO CO BCKPbITUEM B TeyeHue wecTu net (ans obvektoB | kateropun)
noABepralTcs BCe UCKYCCTBEHHbIE 3a3eMnuUTeNnu, TOKOOTBOAbI M MecTa MX NPUCOedMHEHUI; NPU 3TOM
exxerogHo npousBoguTcs npoBepka Ao 20% wux obuwero konuyectBa. [lopaeHHble KOppo3uen
3a3eMITMTENN N TOKOOTBOAbI MPU YMEHbLUEHUM UX MNMOLWaAmM NonepeyHoro cedeHust 6onee vyem Ha 25%
OOIMKHbI BbITb 3aMeHEHbI HOBBIMU.

BHeoyepegHble OCMOTPbI YCTPOWCTB MOSTHME3ALWUTLI crieqyeT MNpou3BOAMTb MOCHe CTUXMIHBIX
Gencteui  (yparaHHbll BeTep, HaBOOHEHWEe, 3eMIleTpsiceHue, TMoxap) W rpo3  4pesBbl4anHon
WHTEHCUBHOCTW.

BHeoyepegHble 3amepbl COMPOTUMBMEHUS 3a3eMIIEHUs YCTPOWCTB MONHMe3alWuTbl  cnegyet
Npou3BoaUTb MOCMe BbINOMHEHUS PEMOHTHbIX PaboT Kak Ha YCTPOWCTBAX MOMHMEe3aWwuTbl, Tak U Ha
caMmx 3allmiaembix oObekTax 1 B6rm3n HuX.

PesynbTaTbl NpoBepok 0hopMIISOTCA akTamu, 3aHOCATCSA B NacrnopTa M XypHarn ydeTa COCTOSHUSA
YCTPONCTB MOSHME3aL M Thl.

Ha ocHoBaHWM MNOMyYeHHbIX AaHHbIX COCTaBMAETCA MNfaH PeMOHTa W ycTpaHeHus AedekTos
YCTPOWCTB MOJTHNE3ALUTbI, OBGHAPY>KEHHBIX BO BPEMS OCMOTPOB U NMPOBEPOK.

3emnsHble paboThl y 3aWULLAEMbIX 30aHWUA U COOPYXEHWUI OOBEKTOB, YCTPONCTB MOSMHUE3aLLUThI,
a Takke BOMM3N HWX NPOM3BOAATCS, Kak MpaBWUio, C Pa3peLueHns IKCMryaTUpyloLen opraHusaumu,
KoTOpasi BblAensieT OTBETCTBEHHbIX NUL, HAOMAALWMX 32 COXPAHHOCTLI YCTPONCTB MOSHME3ALLMTHI.

Bo Bpems rpo3bl paboTbl Ha YCTPOMCTBAX MOSHME3aLLUTbI U BOIN3N HUX HE MPON3BOAATCS.
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