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. MHCTPYKLUUA . .
no yCTPOMUCTBY MOJIHNE3ALLUNTbI 34AHNUN, COOPYXXEHUN
N NPOMbIWWTEHHBIX KOMMYHUKALIUN

1. BBEAEHUE

NHCTpYKUMSA NO YCTPOMCTBY MOSIHME3ALWNTbl 34aHWUIA, COOPYXXEHUN M MPOMBbIWNEHHbIX
KOMMYHuUKaumn (panee - WHCTpyKuMs) pacrnpocTpaHsaeTca Ha BCe BuAbl 34aHUN,
COOPYXXE€HUN WU  MNPOMbIW/IEHHbIE  KOMMYHMKALUMW  HEe3aBUCMMO OT  BeAOMCTBEHHOM
NPUHAANEXHOCTU U POPMbl COBCTBEHHOCTMU.

NHCTpyKkuMs npeaHa3HavyeHa Ans  WUCMoNb30BaHMS MNpu  pa3paboTke MpOEKTOB,
CTPOUTENLCTBE, 3KCMJyaTauuMn, a TaKXe Mpu PEKOHCTPYKLUUM 30aHUNA, COOPYXEHUNA W
MPOMBbILLSTIEHHbIX KOMMYHUKaLNIA.

B cnydae, koraa TpeboBaHus oTpacseBblX HOPMaTUBHbIX ALOKYMEHTOB ABNSAKTCSA 6onee
XXECTKUMU, 4eM B HacToswen MHCTpykumm, npu paspaboTke MOSHME3ALWUTbl peKoMeHayeTCs
BbIMOMIHATE  OTpacnesble TpeboBaHus. Takxke peKkoMeHayeTcs nocTynaTb, Koraa
npeanucaHnsa  WMHCTPYKUMM HeMb3d COBMECTUTb C  TeXHONOrMYyeCcKMMM 0CO6eHHOCTAMM
3awmwaemoro obvekTta. lpn 3TOM KUCNONb3yemble CpeacTBa M METOoAbl MOJSIHME3ALWMUTDI
BblOMpaloTCs ncxoas U3 ycnosms obecnedveHms TpebyeMon HageXXHOCTW.

MNpu pa3paboTke NPOEKTOB 34aHWMIN, COOPYXXEHWUI M MPOMbIWIEHHbIX KOMMYHUKALMWN,
noMmmo TpeboBaHWi WMHCTPYKUUM, Y4UUTBLIBAOTCA [OOMOJNIHUTENbHbIE TpeboBaHUsA K
BbIMO/IHEHMIO  MOJIHME3aAWWTbl  APYIrMX AENCTBYIOWMX HOPM, MNpaBwWi, WHCTPYKLUMUW,
roCyAapCTBEHHbIX CTaHAApTOB.

Mpn HOPMMPOBAHUM MOJTHME3ALWMNTLI 38 UCXOLHOE MPUHATO MNONOXKEHUe, YTo noboe ee



YCTDOVICTBO HE MOXET NpeaoTBpaTUTb pa3BUTUE MOJTHUN.

NpuMeHeHMe HopMaTuUBa Mpu BblbOpe MOSHME3aLNUTbl CYLWEeCTBEHHO CHWUXAeT PUCK
ywepba oT yaapa MOSHUMN.

Tun 1 pa3MelleHne  YCTPOMCTB  MOSIHME3aWwuTbl  BblIGUpalOTCs Ha  CTaauum
NPOEKTUPOBaHMSA HOBOro o6bekTa, YTO6bl MMETb BO3MOXHOCTb MakCMMaslbHO WUCMONb30BaTb
npoBoasiline sneMeHTbl nocnegHero. 2To obnerynt pas3paboTKy U UCMOSIHEHME YCTPOWUCTB
MOJTHME3aWMTbl, COBMELWEHHbIX C CaMUM 34aHWEM, MO3BOJSIUT YNYyUYLWUTb €ro 3CTEeTUYECKUN
BUA, MOBbICUTb 3MPEKTUBHOCTb MOJSIHME3AWMUTbI, MWHMMU3MPOBATbL €€ CTOMMOCTb W
Tpyao3aTtpaThl.

2. OBLUME MONOXKEHUA
2.1. TepMuHbI U onpeaeneHus

Yaap MOAHWM B 3EMIK0 - 3/IEKTPUYECKNIA pa3paa aTMOCGEPHOro NPONCXOXAEHUS Mexay
rpo30BbIM 06/71aKOM M 3eMNei, COCTOALWMIM N3 OAHOIO UM HECKOSIbKMX MMMNYNbCOB TOKa.

Touka nopaxeHunq - Touka, B KOTODOVI MOJTHUA COMPUKaCaeTCda C 3eMnen, 30aHneM nnm
YCTDOVICTBOM MOJTHME3aWMmnTbl. Yaap MOJTHUU MOXET MMeTb HEeCKOJIbKO TOUYEK nopakeHus.

3awmiaemMbin 06bEKT - 34aHUE WU COOPYXEHUE, UX 4YacTb MM MPOCTPaAHCTBO, ANS
KOTOPbIX BbIMNOSIHEHA MOSIHME3aLWMTa, oTBeYaLwas TpeboBaHMSM HacTosILLEro HopMaTuBa.

YCTPOWACTBO MOJIHME3AWMUTbI - CUCTEMA, MO3BONAIOWAA 3alUUTUTL 3[4aHME UK
COOpPYXXEHME OT BO3AENCTBUI MONHMM. OHa BKkOUAeT B cebsl BHELWHWE U BHYTPEHHUE
YCTPOMCTBA. B YacCTHbIX Cny4yasax MOJSIHME3ALMTA MOXET COAEPXaTb TOJIbKO BHELIHME WU
TO/IbKO BHYTPEHHUE YCTPOMNCTBA.

YCcTpolicTBa 3aliuTbl OT MpAMbIX YAAPOB MOSHUWM  (MONHMEOTBOAbI) - KOMIJIEKC,
COCTOSAILLMIA U3 MOSTHUEMPUEMHMKOB, TOKOOTBOAOB U 3a3eMNUTENEN.

YCcTponcTBa  3aliuTbl OT  BTOPUYHbLIX  BO3AENCTBMM  MONHUMWM -  YCTPOMCTBAQ,
orpaHuumnBaloLlmMe BO3AENCTBUS MIEKTPUYECKOrO U MAarHUTHOMO NONEN MOSTHUN.

yCTpOVICTBa Ana BblpaBHMBaAHUA MOTEHUMANOB - 3JIEMEHTDI YCTpOVICTB 3alunThl,
orpaHmnymnBaroine pasHOCTb NMNOTEHLIMANOB, O6YCJ'IOBJ'I€HHYI'O pacTteKaHneM TokKka MOJZIHUN.

MonHuenpueMHUK - YyaCcTb MOJIHMEOTBOAA, NpeAHa3Ha4vyeHHaa ansa nepexsarta MOJTHUM.

TokooTBOA (CI'IYCK) - 4YaCTb MONTHNEOTBOAA, NpeaAHAa3Ha4YE€HHAd And OoTBOAa TOKa MOJTHUU
OT MOJIHUENPUEMHUKA K 3a3EMJTUTENIO.

3azeMmnstoulee YCTpOVICTBO - COBOKYMHOCTb 3azemnmnTend n 3a3eMndronx
NMpoOBOAHNKOB.

3a3emManTeNnb - MNPOBOAALLAS 4YacTb WM COBOKYMHOCTb COEAMHEHHbIX MexXay cob6oi
NPOBOAALIMX YACTEN, HAXOAALWMXCA B 3/IEKTPUUYECKOM KOHTAKTE C 3eMJIei HEMOCPEACTBEHHO
NN Yyepes NpoBoAsiLLYO cpeay.

3a3eMNslWmMin KOHTYp - 3a3eM/ISI0WnMn NpoBOAHUK B BUAE 3aMKHYTOM MNEeTAu BOKPYr
30aHNS B 3eMJIe UK HA ee NOBEPXHOCTMU.



ConpoTtusneHune 3a3eMndrumero YCTpOﬁCTBa - OTHOLWLEHNE Hanpsa>XeHunA Ha
3a3eMS0LWeM YCTPOMUCTBE K TOKY, CTEKalLeMy C 3a3eMauTens B 3eMi0.

Hanps)keHMe Ha 3a3eMNsoWeM YCTPOWCTBE - HanpshkeHue, BO3HMKawulee npwu
CTEKaHWM ToKa C 3a3eMIUTENS B 3eM/II0 MeXAy TOUYKOW BBOAA TOKA B 3a3eMNIMTENb U 30HOM
HYNeBOro NoTeHuUKnana.

CoeaunHeHHass Mexay coboii MeTannuuyeckas apMaTypa - apMaTtypa Xene306eTOHHbIX
KOHCTPYKUMIA  34aHusa  (CoOpyXeHus),  KoTopass  obecneumBaeT  3JIEKTPUYECKYHO
HenpepbIBHOCTb.

OnacHoe WCKpeHMEe - HedonyCTUMbIM 3EKTPUYECKUI pa3psia BHYTPU 3allMLLIAEMOro
06bekTa, Bbl3BaHHbIN yAapoOM MOJIHUW.

Be3sonacHoe paccTosiHue - MWHMMANbHOE pacCTosHME Mexay ABYMS MNpOoBOASLLMMMU
3/1eMeHTaMn BHE MM BHYTPU 3alumuiaeMoro obvekTa, Npyu KOTOPOM MeXAYy HUMU He MOXeT
NPOM30NTM OMACHOI0 UCKPEHUS.

YCTPONCTBO 3alMTbl OT MepeHanps>KeHUn - YCTPOWMCTBO, MpeAHa3HayeHHoe Ans
OrpaHuM4YeHnst MNepeHanps>XXeHW Mexay 3neMeHTamMu 3auwumuiaemoro obwvekta (Hanpumep,
pa3psaHUK, HEJIMHEWHbIN  OrpaHuuuTeNb MNepeHanps>XeHUun WIn  UHoe  3alumTHoe
YyCTPOWNCTBO).

OTAenbHO CTOSWMA MOJSIHMEOTBOA - MOSIHMEOTBOA, MOJIHWENPUEMHUKM U TOKOOTBOAbI
KOTOpPOro pacnonoXeHbl TakuM o6pa3oM, 4TObbl MyTb TOKa MOJSIHUM HE WUMENT KOHTaKTa C
3almLlaeMbiM 06 BEKTOM.

MonHueoTBOA, YCTaHOBﬂeHHbIVI Ha 3auimlaeMomMm obbekTe - MOJTHNEOTBOA,
MOJTHUENPUEMHUKN N TOKOOTBOAbl KOTOPOIro pacCnoJjioXXEHbl TAKMUM o6pa30M, 4YTO 4acCTb TOKa
MOJTHUM MOXET pacTeKaTbCs vepes3 3alinaemMbii 06BbEKT UK ero 3a3emMnTenb.

30Ha 3aWnTbl MOSIHNEOTBOAA - NPOCTPAHCTBO B OKPECTHOCTM MOSIHMEOTBOAA 3a4aHHOWM
reomMeTpmuy, OTNM4yaloweecs TeM, YTO BEPOATHOCTb YyAdapa MOSIHUM B O6BEKT, LEeMKOM
pa3MelWeHHbIn B ero o6beMe, He NpeBbilaeT 3a4aHHON BEUYMHDI.

[onycTumasa BEpPOSITHOCTb MpOpbiBa MOSIHUM - NpeaesbHO AOMyCTUMas BEPOSITHOCTb P
yAapa MOSHUKW B 06beKT, 3alLMLLIaeMblii MOTHUEOTBOAAMM.

HanexHoCTb 3aWwmThbl onpegenserca kak 1 - P.

MpOoMbILWNIEHHbIE KOMMYHUKAUMWN - CUI0BblE N MHDOPMALMOHHbIE Kabenn, nposoasiumne
Tpyb6onpoBoabl, HenposoasLine TpybonpoBoabl C BHYTPEHHEN NPOBOASILLEN CpenoN.

2.2. Knaccudunkaums 3gaHnim n coOopyxxeHum
NO YCTPONCTBY MOSTHUE3ALLUTDI

Knaccudumkaumsa obbekToB onpenensiercs rno OnacHOCTU yAapoB MOJIHUWM A1 CaMoro
obbeKkTa U ero OKpy>XeHus.

HenocpeactBeHHOe onacHoOe BO3AEACTBME MOSMIHUWM - 3TO MOXapbl, MeXaHWyeckue
NOBpEXAEHUS, TPaBMbl NOAEN W XUBOTHbIX, @ TaKXe MOBPEXAEHUS 3NEKTPUYECKOro U
3/1IeKTPOHHOro o6opyaoBaHusa. [locneacTBuaAMM yaapa MOSIHUM MOryT 6biTb B3pbiBbl U
BblAE/IEHNE OMaCHbIX MPOAYKTOB - PaAMOAKTUBHbIX U SA0BUTbIX XMMUYECKUX BELLECTB, a



Takxe 6akTepuin U BUpPYCOB.

Ypapbl MOMHMM MOryT 6biITb 0CO60 onacHbl AN MHMOPMALMOHHBLIX CUCTEM, CUCTEM
yrnpaBfeHnsi,  KOHTPOns N 3aNneKkTpocHabxeHnus. [Ons  3MEeKTPOHHbIX  YCTPOWCTB,
yCTaHOBMEHHbIX B 06beKkTax pa3HOro HasHadyeHus, TpebyeTcsa crneumanbHas 3awmTa.

PaccMmaTpuBaeMble 06BbEKTbI MOTMYT NoApa3aensaTbCs Ha 0bblYHbIE N CheunanbHble.

O6bluHble 0O6BEKTbI - XWUNble U aAMUHUCTPATUBHbIE CTPOEHUS, a TaKXe 34aHUSA U
COOpYXEeHUS BbICOTOM He 6onee 60 M, NMpeAHa3HayeHHble ANS TOProssn, MPOMbILWAEHHOIO
NnpoM3BOACTBaA, CEIbCKOro X0351CcTBa.

CneumanbHble 06beKTbI:

06beKTbl, NpeacTaBAsAoLWME ONACHOCTb ANS HEMOCPEACTBEHHOIO OKPYXEHUS;

06beKkTbl, NpeacTaBnsAlOLWME OMACHOCTb ANA COUMANbHOM U (PU3NYECKOW OKpYyXatowen
cpeabl (06bekTbl, KOTOpble TMpPU MOPAXEHUU MONHUEN MOFyT BbI3BaTb BpedHble
bnonormyeckne, Xxmmmyeckme n pagnoakTmBHble BbIOPOCHI);

npouyne o06beKTbl, AN KOTOPbIX MOXET npeaycMaTpuMBaTbCs  CreumanbHas
MONTHMe3auwmTa, HanpuMep CTpoeHuns BbicoTolr 6onee 60 M, UrpoBblie NAOWAAKN, BPEMEHHbIE
COOpYXeHUs, cTposimecs 06bEKTHI.

B Tabn. 2.1 aaHbl npuMepbl pa3aeneHns o6beKTOB Ha YeTblpe Knacca.
Tabnuua 2.1

MPUMEPBI KITACCUOUKALIM OBBEKTOB

O6bekT Tun obbekTa MocnepcTena yoapa MOJTHUMU
O6bIYHbIN Xunon aom OTKa3 3N1eKTpOyCTaHOBOK, NoXap u
nospexaeHne umyuiectsa. O6bI4YHO
He-

60/bLLOE NOoBpeXAeHNe NpeaMeTos,
pacnosioXeHHbIX B MecTe yaapa
MOJI-

HUU UK 33a4EThbIX ee KaHanoM

®epma MepBOHa4anbHO - NoOXap M 3aHOC
OMNAaCHOro HanpsXXeHus, 3aTtem - no-
Teps 3NeKTPonUTaHUsa C PUCKOM Mn-
6enun XXMBOTHbIX M3-3a OTKa3a 3/1ekK-
TPOHHOM  CUCTEMbl  ynpaBieHUs
BEHTU-

nauven, nogaym Kopma v T.4.

TeaTp; wkKkona; OTkas 3N1eKTPOCHabXxeHuns
yHuBepmMmar; cnop- [(Hanpumep,

TUBHOE ocBelleHns), CnocobHbin BbI3BaATb
COOpYXeHune na-

HUKY. OTKas cuUCTeMbl MOXapHOWM




cur-

baHk; cTpaxoBas
KOMMaHus;
KoMMep-

yeckun oduc

Hanmn3saumu, BbI3bIBaOLL MM
3a4epXKy

NPOTUBOMNOXAPHbIX MEPOMPUATUN
OTkas 3N1eKTPOCHabXxeHus
(Hanpumep,

ocBelleHns), CcnocobHbin BbI3BaATb
na-

HMKY. OTKa3s CUCTEMbl TMOXapPHOWM
cur-

Hanunsaumu, BbI3blBaOLLMN
3a4€epXKy

NMPOTUBOMOXAPHbIX  MEeponpuUSATUN.
Mo-

Tepu cpeacTs CBA3M, COON KOMMbIO-
TepoB C NoTepen AaHHbIX

BonbHMLa;
DETCKUN

can; AoM ans npe-
cTapensbix

OTkas 3N1eKTPOCHabXxeHus
(Hanpumep,

ocBelleHns), CcnocobHbin BbI3BaATb
na-

HUMKY. OTKas cucTeMbl MOXapHOWM
cur-

Hanmn3aumu, BbI3bIBaOLL MM
3a4epXKy

NPOTMBOMOXAPHbLIX  MEPONPUSATUIA.
MNo-

Tepu cpeacTs CBA3M, COON KOMMbIO-
TepoB C nortepem AaHHbIX.
Heobxoamn-

MOCTb MOMOLUN TSAXKEN060NbHbIM U
He-
noABMXHbLIM NHOAAM

MpOoMbILWNEHHbIE
npeanpusTms

[lononHuTenbHble
3aBun-
csiwme oT YyCNnoBU NponM3BOACTBA, -
OT HEe3HAUYUTENbHbIX MOBPEXAEHMUN
Ao

6onbwunx yuwepbos wn3-3a noTepb

nocneacteu4,

npo-
AYKUUM
My3eu n apxeono- |HesocnonHumas noteps
rmyeckune KYNbTYPHbIX
NaMATHU- LLeHHOCTeM
KM
CneunanbHblii|CpeactBa cBa3un; |Hegonyctumoe HapyLleHune
C OrpaHUYeH- [aNeKTpocTaHuMn; |KOMMYyHab-
HOM OMacHO- |MoXapoonacHble |HOro 06CNyXMBaHMUSA
CTbtO NpOn3BOACTBA (TENeKoMMyHMKa-




LUnn). KocBeHHas 0OMNacHOCTb
noxapa
Ans coceaHnx o6bekToB
CneuunanbHbli|HedTenepepabathl [[Moxapbl 1 B3pbiBbl BHYTPU 0b6bekTa
, - n
npeacrtaBnsio (Batowune B HenocpeACTBEHHOW 611M30CTH
- npeanpus-
LMiA onac- TUS; 3anpaBoOYHble
HOCTb ANS CTaHUWUU; Npons-
Henocpea- BOACTBaA nertapa u
CTBEHHOrO deriepsepkoB
OKpY>XeHuns
CneuymanbHbIn| XUMMUYECKNI Moxap W HapyweHue paboThbl
, 3aBoj; obopyno-
ONacHbIM A4Na |aTOMHas 3NEeKTPO- |BaHUSA C BpeaHbIMW NOCNeACTBUSAMM
3KO0N0rnm CTaHuuS; AN OKpY>KaloLlen cpeasbl
6noxmmmn-
yeckune habpukum n
nabopatopumn

Mpun CTpoOUTENbCTBE M PEKOHCTPYKUMM AN KaXAOro kracca obbektoB TpebyeTtcs
onpenenuTb Heob6xoaMMble YPOBHM HAAEXHOCTU 3alUUTbl OT NPSAMbIX yAAapoB MonHuUK (MYM).
Hanpumep, onsa o06bl4HbIX 06BHEKTOB MOXET 6biTb NMPeanoXXeHO YeTblpe YPOBHS HAAEXHOCTU
3aWMnTbl, YKa3aHHble B Tabn. 2.2.

Tabnvua 2.2

YPOBHW 3ALLNTBLI OT NMYM AJ14 OBbl4HbIX OB bEKTOB

YpoOBEHb 3aLUNTbI | HaaexHocTb 3awuTbl oT MYM |
i
I 0,98
I1 0,95
I1I 0,90
v 0,80
|

Onsa cneymanbHbIX 06bEKTOB MUHUMANbHO AOMNYCTUMbIA YPOBEHb HAAEXHOCTM 3alUWUTbI
oT MYM ycraHasnmueaetca B npegenax 0,9 - 0,999 B 3aBUCUMMOCTM OT CTeEMeHU ero
06LLEeCTBEHHOW 3HAYMMOCTU N TAXECTU OXMAAEMbIX nocneactsui ot NMYM no cornacoBaHuUo
C OpraHaMm rocyaapCTBeHHOro KOHTPOS.

Mo >enaHu 3akKa3uuMka B MPOEKT MOXEeT ObiTb 3as0XeH YpPOBEeHb HaAeXHOCTH,
npesBbIaLWnn NpeaenbHO 40NYCTUMBIRA.

2.3. NapamMeTpbl TOKOB MOJTHUMU



MapaMeTpbl TOKOB MOJIHUM HEOOXOAWMbI AN pacyeTa MeXaHUYeCKUX U TEPMUYECKUX
BO3AENCTBUN, a TaKXe ANs HOPMUPOBAHUSA CPEeACTB 3aluTbl OT 3NEKTPOMArHUTHbIX
BO3ENCTBUN.

2.3.1. Knaccndwmkaums Bo34enCTBMN TOKOB MOTHUMU

ONna  KaXaoro YpoOBHA MOJIHME3aLWWUTbl AO0/MKHbI  6biTb onpeaeneHbl nNpeaenbHo
AOMyCTMMble MapaMeTpbl TOKa MONHWUU. [aHHble, NMpUBeAEHHblIE B HOPMAaTUBE, OTHOCATCS K
HUCXOASALWMM N BOCXOAALLMUM MOSTHUAM.

CooTHOWeEHNEe NOMSAPHOCTEN pas3psaoB  MOSHUM  3aBUCUT  OT  reorpaduyeckoro
MOJSIOXXEHUS MECTHOCTU. B OTCyTCTBME MECTHbIX [AaHHbIX MPUHUMAKOT 3TO COOTHOLUEHue
paBHbiM 10% pana pas3psgoB C NoAoXuUTesNbHbIMM TokamMm U 90% ang paspsanos C
oTpuuaTesibHbIMWU TOKaMMU.

MexaHu4yeckme n TepMuyeckme AencTBUS MONHUM 06ycnoBneHbl MUKOBbIM 3HAYEHUEM
Toka I, nonHbIM 3apsagom QnonH, 3apsaoM B umnynbce QuMn u yaenbHon sHepruen W / R.
Hanbonbline 3HayeHns 3TMX napaMeTpoB HabnAaTCa NpyU NOMOXUTENbHbIX pa3psaaax.

MoBpexaeHusi, Bbl3BaHHble WHAYUMPOBAHHBLIMU MepeHanps>XXeHnsaMn, obyCcroBEHbI
KPYTU3HOM ppoHTa TOoKa MonHuu. KpyTusHa oueHuBaeTcsa B npegenax 30%-Horo w
90%-HOro ypoBHeM OT Haumbonblero 3HayeHUs Toka. Hawmbonbwee 3HadyeHuMe 3TOro
napameTpa HabnwgaeTca B nocieayowmx UMNynbcax oTpmuaTesibHbIX pa3psaos.

2.3.2. MapaMeTpbl TOKOB MOJIHWUW, NpeanaraemMble A9 HOPMUPOBAHUA CPeACTB 3aluThbl
OT NPSAMbIX YAApPOB MOJTHUM

3Ha4yeHns pacyeTHbIX NapaMeTpoB ANS NPUHATLIX B Tabn. 2.2 ypoBHEN 3alMULLEHHOCTH
(npn cooTHoweHmn 10% K 90% m™Mexay AONSAMU MNONOXKUTENbHbIX M OTpULaTeNbHbIX
pa3psaoB) npuBeaeHsl B Tabn. 2.3.

Tabnvua 2.3

COOTBETCTBWE NMAPAMETPOB TOKA MOJIHUU N YPOBHEW 3ALLUNTDI

MapameTp MOHUMK YpoBeHb 3alUnThbI
I II III, IV
NMukoBoe 3HayeHue Toka I, KA 200 150 100
MonHbI 3apsg QnonH, Kn 300 225 150
3apsag B umnynbce Qumn, Kn 100 75 50
YaenbHas aHeprua W / R, kx/OM 10000 | 5600 2500
CpeaHssa kpyTtnsHa di/dt30/90%, kKA/MKC 200 150 100

2.3.3. TINOTHOCTb yAapoB MOJIHUWN B 3€MJIIO

MNOTHOCTb yAapOB MOJSIHUW B 3EMJII0, BblPaXeHHash Yepes YMC/I0 MopaXKeHUin 1 KB. KM
3eMHOM MOBEPXHOCTU 3a roa, onpeaensieTcs no AaHHbIM MeTeopOosIorMYeckmnx HabnwaeHui B



MeCTE pa3MeLlEHNA obbekTa.

Ecnu e nnoTHOCTb yaapoB MoOsIHMKM B 3eM/ito Ng HEM3BECTHA, ee MOXHO paccuyMTaTb No
cneaywuwen dopmyne, 1/(KB. KM X roa):

Ng =6,7xTd/ 100 (2.1)

roe Td - CpeEAHAA NPOAO/IKUTENIbHOCTb MPO3 B YacCaX, onpeaeneHHad no permoHasbHbIM
KapTaM MUHTEHCMBHOCTU I'pO3OBOl7I DEATENIbHOCTU.

2.3.4. MNapamMeTpbl TOKOB MOJIHWUW, NpeanaraemMble A9 HOPMUPOBAHUA CPeACTB 3almThbl
OT 2/1IeKTPOMAarHUTHbIX BO34ENCTBUA MONHUMU

KpoMe MexaHWYecKMX W TepMUUYECKUX BO3AENCTBMMN TOK MOSIHUM CO34AET MOLUHbIE
UMMNYNbCbl 3IEKTPOMArHUTHOIO M3My4YeHUs, KOTOpble MOryT ObiTb MPUUYNHOW MOBPEXAEHMUS
CUCTeM, BKHOYAOLWMX 060pyaoBaHME CBSI3W, YNpaB/ieHWUsl, aBTOMATUKKN, BbIYUCIIUTENbHbIE U
MHDOPMALMOHHbIE YCTPOMCTBA M T.MN. DTU CNOXHblE U [AOPOrocTosiiMe CUCTEMbI
MCMONb3YOTCS BO MHOMMX OTpacisx npousBoacTBa M 6usHeca. WX noBpexaeHue B
pesynbTaTe yaapa MOSHUW KpaliHe HexenaTenbHO Mo coobpaxeHusM 6e30MnacHoCTM, a
TakK)e Mo 3KOHOMUYECKNM CO0BparkeHUsaM.

Yaap MOSTHUM MOXET coaepXaTb 60 eAMHCTBEHHbIN MMMYAbC TOKa, IMB0O COCTOATb M3
nocnenoBaTeNbHOCTU WMMMYNbCOB, pasAeNeHHbIX MNPOMEeXyTKkaMu BpEMEHWU, 3a KOTopble
npoTeKaeT cnabbii CONPOBOXAAOLWMNI TOK. [MapaMeTpbl UMMyibCa TOKa NEPBOro KOMMNOHEHTa
CYLLECTBEHHO OT/MYAKTCS OT XapaKTePUCTUK WMMYJ/IbCOB MOCAeAYHOLWNX KOMIMOHEHTOB.
Huxe npumBoaaTCcs AaHHble, XapaKTepu3yluwMe pacyeTHble napaMeTpbl MMMY/bCOB TOKa
nepBoro n nocneaywwmx MmMnynbcos (tabn. 2.4 n 2.5), a Takxe gnutenbHoro Toka (tabn.
2.6) B naysax Mexay uMnynbcamn Ans ob6blYHbIX OOBEKTOB MPU PasfMYHbIX YPOBHSX
3alnThbI.

Tabnuua 2.4

MAPAMETPbI MEPBOIO MMMYJ1IbCA TOKA MOJTHUA

MapameTp TokKa YpoBeHb 3alUMnThbI
I IT I, IV

MakcumyMm Toka I, KA 200 |150 (100
OnutenbHocTb GpoHTa T1, MKC 10 10 10
Bpems nonycnaga T2, MKC 350 |350 (350
3apsa B umnynbce Qcym <*>, Kn 100 (75 50
YaenoHaa sHeprus B mmnynbce W / R <**> 110 56 2,5
MAx/OM

<*> Tl0oCKOMbKY 3HauuTenbHasa 4acTb obuwero 3apsaa QCyM NpuMXoAUTCS Ha NepBbIN
UMNYNbC, MosaraeTcsd, 4To 06WKMin 3apsh BCeX KOPOTKUX MMMYSIbCOB paBeH NpuBeAeHHOW
Be/INYnNHE.



<**> TloCKONbKY 3HauuTeNbHasa YyacTb obwen yaenbHon aHeprum W / R npuxoamTcs Ha
nepBbin MUMNYNbC, MonaraeTcsd, 4YTO O6WWMA 3apsh BCeX KOPOTKMUX WMMYNbCOB paBeH
npuBeaEeHHON BENNYMHE.

Tabnuua 2.5
MAPAMETPbI NMOCNEAYIOWENO NMMNYJIbCA TOKA MOJTHUN
MapameTp ToKa YpoBeHb 3alUmnThbl
I IT III, IV
MakcumyMm Toka I, KA 50 37,5 25
OnutenbHOCTb ppoHTa T1, MKC 0,25 0,25 0,25
Bpems nonycnaga T2, MKC 100 100 100
CpepnHsas KpyTu3Ha a, KA/MKC 200 150 100
Tabnuua 2.6

MAPAMETPbI ANMNTEJIbHOITO TOKA MOJIHW B NMPOMEXYTKE
MEXAY MMMYJIbCAMU

MapameTp ToKa YpoBeHb 3alUunThbI

I I1 I11, 1V
3apsaa Qan <*>, Kn 200 150 100
AnutenbHocTb T, C 0,5 0,5 0,5

<*> Qan - 3apsa, obycnoBNEeHHbIA ANUTENbHLIM NMPOTEKAHMEM TOKA B NMEpMoA Mexay
ABYMSI UMMNYNbCaMW TOKA MOSTHUMN.

CpeaHuin TOK NnpnbnusnTensHo paseH Qan / T.
dopMa MMNyNbCOB TOKa onpeaenseTcs cneaywmM BblpaXeHneM:

10

i(t) = [I(t/ Tayl) xexp(-t/Tay2)]/ (2.2)

10
/hx[1+ (t/Tayl) ]

roe:
I - MakcMMyM TOKa;

h - KO3dPUUNEHT, KOPPEKTUPYIOLLNA 3HAUYEHME MAaKCMMyMa TOKA;



t - Bpems;
Tayl - NOCTOSAHHAs BpeMeHU Ans poHTa;
Tay2 - NOCTOSAHHAA BpeEMeHU ANng crnaja.

3HauyeHns napaMeTpoB, BxoaswmMx B ¢opmyny (2.2), onucbiBaloWy U3MEHEHME TOKa
MOJTHUWN BO BPEMEHU, NpUBEAEHbI B Tabn. 2.7.

Tabnuua 2.7

3HAYEHWA MAPAMETPOB )19 PACHETA ®OPMbl MMMNYJIbCA TOKA MOJTHNA

MapameTp MepBbl UMMNYNbC MocneaywWwWmnin UMNynbC
YpPOBEHb 3aLnThl YPOBEHb 3aLUUTbI
I I1 I1I, 1V I I1 I11, 1V
I, KA 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

ONnuTenbHbIM UMNYNbC MOXET OblTb MPUHAT MPSMOYrOJfibHbIM CO CpeAHMM TOKOM I un
ONUTENbHOCTbLIO T, COOTBETCTBYHOLWMMM AaHHbLIM Tabn. 2.6.

3. BALLNTA OT MPAMbIX YOAPOB MOJTHN
3.1. Komnnekc cpeacTB MOJIHME3ALLUTDI

KoMnnekc cpeacrts MOMHME3AWMUTbl 34aHUA  UNN  COOPYXEHUW BKIO4YaeT B cebs
YCTPOMCTBa 3aluMTbl OT MpPSMbIX yAAPOB MOJHMM (BHELWHSS MOJSIHME3alMTHas cucTemMa -
M3C) n ycTpoucTtBa 3aWMTbl OT BTOPUYHbIX BO3AEUCTBUA MONHUKU (BHYTpeHHas M3C). B
YaCTHbIX Cry4asax MoOJSIHMe3aWmTa MOXeT COoAepXaTb TONbKO BHELWHWE WAM  TOJSIbKO
BHYTPEeHHMe ycTponcrtBa. B obuweM cryvyae yacTb TOKOB MOJIHUM MPOTEKAET MO 3/IEMEHTaM
BHYTPEHHelN MOSIHMe3alWmThl.

BHewHsss M3C MoxeT 6blTb W30NMpoOBaHa OT COOPYXeHUs (OTAENbHO CcToslne
MOJIHNEOTBOAbl - CTEPXHEBbIE WM TPOCOBbIE, @ TaKXe COCEAHME COOPYXEHMUS,
BbIMOMHAKOLWNE DYHKLNN €CTECTBEHHbIX MOMIHUEOTBOAOB) UIN MOXET 6bITb YCTAHOB/IEHA HA
3aLUMNLLIAEMOM COOPYXEHUM N Aaxe BbITb €ro 4acTbio.

BHyTpeHHMe  yCcTpoiCcTBa  MOJSIHME3aWMTbl  MpeAHa3HadeHbl ANns  OrpaHuyeHus
3/1IEKTPOMArHUTHbLIX BO3AEWCTBUIA TOKa MOJIHUM W MNpPeaoTBPaLLEHUS WCKPEHWUIA BHYTPU
3awmuwaemMoro obbekTa.

TOKM MONHMM, Monajawllune B MOJIHUEMPUEMHUKU, OTBOASATCSA B 3a3eM/IUTENb Yepe3
CMUCTEMY TOKOOTBOZOB (CMYCKOB) U pacTeKalTcs B 3eMJe.

3.2. BHewHAs MONHMEe3alWmnTHaa cucrtema



BHewHas M3C B obuweM cny4dyae COCTOUT M3 MOJIHUENPUEMHWUKOB, TOKOOTBOAOB W
3aszemnurtenen. B cnydae cneumanbHOro M3roTOBNEHUST UX MaTepuan M CeYeHUS AOSIKHbI
yaoBneTsopaTb TpeboBaHnam Ttabn. 3.1.

Tabnuua 3.1

MATEPWAJT U MUHUMAJIbHBIE CEYEHUS SJIEMEHTOB BHELUHEW M3C

YpoBeHb [(MaTepuan CeueHune, KB. MM

3aWmnThl
MOJIHMENPUEMHU | TOKOOTBOAA 3aseMnuTens
Ka

I-1Vv Cranb 50 50 80

I-1Vv AntoMuHnn (70 25 He

npuUMeHseTcs
I-1Vv Menb 35 16 50

NMpuMedaHne. YKasaHHble 3Ha4YeHusa MoryT 6bITb yBENNYEHbI B 3aBUCMMOCTU OT
NOBbILLEHHOWN KOpPpPO3nn nnn MeXaHnM4eCcKkmnx BO34ENCTBUN.

3.2.1. MonHMenpneMHuKu

3.2.1.1. O6wiune coobparkeHus

MonHuenpueMHUKU MoryT O6bITb cCneunanbHo YCTaHOBJIEHHbIMW, B TOM 4YMUC/NE Ha
obbekTe, numbo wux dJYHKLI,VIVI BbIMOJ/IHAKT KOHCTPYKTUBHbIE 3/1EMEHTbI 3allnlaemoro
O6'beKTa; B nocneaHeM cnydae OHM Ha3bliBatkOTCA €CTECTBEHHBIMU MOJTHUENPUEMHUKAMMU.

MONHUENPUEMHUKM MOTYT COCTOATb M3 TMPOU3BOJSIBHOM KOMBMHaUMK  CneayroLwmnx
3/IEMEHTOB: CTEPXHEN, HAaTAHYTbIX NPOBOAOB (TPOCOB), CceTYaTbIX NPOBOAHMKOB (CETOK).

3.2.1.2. EcTecTBEeHHbIE MOSTHNENPUEMHUKMN

Cnegywowme  KOHCTPYKTUBHbIE  3/IEMEHTblI  34aHUMA U COOPYXEHWIA  MOTyT
paccMaTpuBaTbCS KakK eCTECTBEHHbIE MOSIHUENPUEMHUKMU:

a) MeTann4vyeckmne KpoBjn 3alimaemMbiX obbekTOB npun ycinoBmn, 4To.

3NEeKTPMYECKash HEeMnpepbIBHOCTb MeXAy pa3HbiMM 4yacTamu obecrnedeHa Ha AONrui
CpOK;

TO/MIWMHA MeTanna KpPOBJIM COCTaBNAET He MeHee Be/U4YUHbI t, anBe,quHoﬁ B Tabn.
3.2, ecnm Heob6xo0aMMO npeafoXpaHUTb KPOBJKO OT MOBpEXAEHUA UTN MPOXKora,

TONWMHA MeTansla KpoBNM cocTaBnseT He MeHee 0,5 MM, ecnu ee HeobsizaTenbHO
3aliMLLATb OT NOBpPEXAEHUN U HET ONAacCHOCTM BOCMN/AaMEeHEeHUS HaxXOoAsWMXCS noA KpoBnew
roproymx maTepuanos;

KpOBNsi He UMeeT W30MAUMOHHOro NOoKpbITUA. [lpn  3TOM  HebonbliOW  Cnou
AQHTUKOPPO3MOHHOM Kpacku, unn cnon 0,5 MM acdanbTOBOro MNOKPbLITUSA, UAN CoM 1 MM



N1acCTUKOBOIo NOKPbITUA HE CHUTAETCA nlonsaumen;

HEMETAJININYECKNE TMOKPbITUA Ha/vnn noa MeTanIMyecKom KpOBﬂeVI HE BbIXOAAT 3a
npeaensl 3aljnaeMmoro 0b6bekTa;

6) MeTannnyeckme KOHCTPYKUMKM Kpbiwn (hepMbl, coeagnmHeHHaa mexay cobon ctanbHas
apmaTtypa);

B) MeTa/IMyeckue 37eMeHTbl Tuna BOAOCTOYHbIX Tpy6, yKpalleHWn, orpaxaeHuim no
Kpat KpbIWK U T.M., €CIN UX CeYEeHNEe He MeHblUe 3HAYEHWUI, NpeanncaHHbIX AN 06blYHbIX
MOJSTHWENPUEMHUNKOB;

) TEXHONOrnyeckme Metannumyeckne Tpybbl M pesepByapbl, €C/In OHWU BbIMOJHEHbI U3
MeTanna TOJIWMHON He MeHee 2,5 MM M nponnaBfieHUe WM MPOXOr 3TOr0 MeTanna He
npMBEAET K ONACHbIM UM HEAOMYCTUMbIM MOCAEACTBUSIM;

) MeTannuyeckme Tpybbl U pesepByapbl, ECNIM OHU BbINOSIHEHbI U3 METanIa TOJLNHOM
He MeHee 3HauyeHus t, NpuBeaeHHOro B Tabn. 3.2, M eCcnn MNOBblWEHME TeMnepaTypbl C
BHYTPEHHEN CTOPOHbI 06BbEKTa B TOYKE yAapa MOJIHUM HE NpeacTaBAsieT OMacHOCTM.

Tabnuvua 3.2

TOJNIWWWNHA KPOBJIN, TPYBbI TN KOPIMYCA PE3EPBYAPA,
BbIMONHAOWNX OYHKUNN ECTECTBEHHOIO MOJIHUEMPUEMHUKA

YpoBeHb 3aWunThl MaTtepuan TonwwuHa t, MM, He MeHee
I-1v Xeneso 4
I-1v Menb
I-1Vv ANOMUHUN 7

3.2.2. TokooTBOAbI
3.2.2.1. O6wumne coobpaxkeHus

B uensix CHMXeHUss BepOSATHOCTU BO3HWMKHOBEHMS OMACHOr0 MCKPEHWUst TOKOOTBOAbI
AOJIKHbI pacnonaratbCs TaknM o6pa3oM, UTobbl MeXAyY TOUKOM NOPaAXeHUS 1 3eMNeENn:

a) TOK pacTeKkasicsl Mo HECKONIbKUM NapanienbHbIM NyTsaM;

6) onuHa aTux nyten 6bina orpaHMyeHa 40 MUHUMYMaA.

3.2.2.2. PacnonoxeHne TOKOOTBOAOB B YCTPOWCTBaAX MOJSIHME3ALLUTbI, N30JIMPOBAHHbIX
OT 3awmuaemMoro obbekTa

Ecnm MonHMENpUeMHUK COCTOUT U3 CTEPXKHEN, YCTAHOBMEHHbIX Ha OTAENIbHO CTOSLWMX
onopax (Mnu oA4HOM onope), Ha Ka)ayt onopy AOJIXKEH 6biTb NpeayCcMOTPEH MUHMMYM OAWH
TOKOOTBOA.

Ecnn MOMHMEnpueMHUK COCTOUT M3 OTAENIbHO CTOSLWWMX FOPU30HTasSIbHbIX MPOBOAOB
(TpocoB) nnn n3 ogHoro nposoaa (Tpoca), Ha Ka)XAabl KOHel, Tpoca TpebyeTcs MUHUMYM MO



OAHOMY TOKOOTBOAY.

Ecnvu MonHuMenpueMHUK npeactaBnser cobol ceTyaTyrd KOHCTPYKLUMIO, MOABELIEHHYIO
Hag 3allMlaeMbiM OB6BEKTOM, Ha Kaxayk ee ofnopy TpebyeTca He MeHee OAHOro
TokooTBOoAa. ObLiee KOMYECTBO TOKOOTBOAOB AO/IKHO ObITb HE MeHee ABYX.

3.2.2.3. PacnonoxeHne TOKOOTBOAOB MNpW  HEWU30JIMPOBAHHbIX  YCTPOMCTBAX
MOJTHME3aLWUThI

ToKoOTBOAbLI pacnosiaraloTcss Mo nepuMeTpy 3awmwaemoro obbvekta Takmm obpasom,
yTOObI CpeaHee pacCTosiHMe Mexay HUMKU Bblf1I0 HE MeHbLUEe 3HAYEeHUN, NpMBEeAEHHbIX B Tabn.
3.3.

Tabnuuya 3.3

CPEAHME PACCTOAHUA MEXAY TOKOOTBOAAMU B SABUCMMOCTH
OT YPOBHA 3AWMLWEHHOCTK

YpoBeHb 3alnThbI CpenHee paccTosiHue, M
I 10
II 15
ITI 20
v 25

TOKOOTBOAbI COEANHSKOTCSA NOPU30HTANIbHbIMU NOsSiICaMu B6M3M MOBEPXHOCTU 3€MAU U
yepes Kaxable 20 M N0 BbICOTE 34aHMUS.

3.2.2.4. YKasaHnsg No pasMeLleHno TOKOOTBOLO0B

XenatenbHo, 4TO6bl TOKOOTBOAbLI PAaBHOMEPHO pacnonaraanucb MO MNepuMeTpy
3awmuwaemMoro obbvekTta. 10 BO3MOXHOCTU OHW NMpoKnaabiBaoTCcs B6AN3K yrioB 34aHNN.

He wn30nMpoBaHHblE OT 3allMWAEMOro O06beKTa TOKOOTBOAbl MpPOKAAaAblBAOTCS
cneayowmm o6pasom:

€cqin  CTeHa BbIMOJIHEHA W3 HEeroprw4yero mMartepumana, TOKOOTBOAblI MOryT 6bITb
3aKpenjieHbl Ha NOBEPXHOCTU CTEHbI NN MPOXOAUTb B CTEHE,

€C/1In CTEHAa BbINOJIHEHA M3 rOpOYEro MaTtepumasia, TOKOoTBoAbl MOTyT 6bITb 3aKpeEnJiIEHbI
HeENnocpeaACTBEHHO Ha MOBEPXHOCTU CTEHbI, TakK yTob6bl MOBbILLEHNE TEMNEPATYpbl MNpU
NpOTEKAHUN TOKa MOJTHUN HE NPEACTaBA/I0 ONMaCHOCTUN ANnA MaTeEpMaia CTEHbI;

eCcin CTeHa BbINO/IHEHA W3 ropl4Yero Martepumana W MNOBbIEHMEe TeMmnepaTypbl
TOKOOTBOAOB MNpeacTaBnseT AN Hero OnacHOCTb, TOKOOTBOAbl AOJIKHbl pacnofiaraTtbCs
TakmMm o06pa3oM, 4Tobbl pacCTosiHME MexAy HWUMKM U 3aluuaeMbiM 06bekToM Bceraa
npesbiwano 0,1 M. Metannuyeckue ckobbl AN KpenseHUss TOKOOTBOAOB MOryT ObiTb B
KOHTaKTe CO CTEHOW.

He cnepyer npoknagbiBaTb TOKOOTBOAblI B BOAOCTOYHbIX pr6ax. PekoMmeHayeTcs
pa3MeLllaTb TOKOOTBOAblI HA MaKCMMalJZibHO BO3MOXHbIX PAaCCTOAHUNAX OT p,BepeVl M OKOH.



TokoOoTBOAblI NPOKIAALIBAOTCA MO MPAMbIM U BEPTUKANbHbLIM JIMHUAM, Tak 4yTObbI nyTb
00 3eM/In 6bia MO BO3MOXHOCTU KpaTanIUJMM. He pekomeHayeTCca npokiaaka TOKOOTBOLOB B
BnAe neTesb.

3.2.2.5. EcTecTtBeHHble 21€MEHTbI TOKOOTBOA0B

Cnepyouwme KOHCTPYKTUBHbIE 3J/IEMEHTHI 30aHUN MOIryT CYMUTATbCA €CTeCTBEHHbLIMU
TOKOOTBOAAQMMU!

a) MeTannn4vyecCkmne KOHCTpyKunmn npun ycnoeumm, 4To.

aNeKTpMyecKas HenpepbiBHOCTb MEXAY Pa3HbIMU 3/IEMEHTAMM SABASIETCA AOJITOBEYHOMW U
cooTBeTcTBYyeT TpeboBaHuaM n. 3.2.4.2;

OHN UMEKT HE MEHbLLUME pa3MeEpPbIl, YEM Tpe6YPOTCF| Ansa cneumnaszbHO NpeayCcMOTpPEHHbIX
TOKOOTBOAOB. MeTannmyeckne KOHCTPYKUUN MOTYT UMETb U30SIAUMOHHOE MOKpPbITUE;

6) MeTannnyeckun Kapkac 34aHUs UK COOPYXEHMUS;
B) coeaAnHEeHHasa Mexay cobol cTanbHas apMaTypa 34aHUSA UIN COOPYXEHUS;

) 4actu ddacaga, nNpodUINPOBaAHHbIE 3/IEMEHTbI W  OMOpPHbIE MeTannnM4yeckune
KOHCTpYKUMWM dacaga npu  yCnoBMM, YTO WX Ppa3Mepbl COOTBETCTBYIOT YKa3aHUSM,
OTHOCSILLMMCS K TOKOOTBOAAM, a UX TOJNLMHA COCTaBnsieT He MeHee 0,5 MM,

MeTannnyeckaa apmaTtypa Xenes3obeToHHbIX CTpOGHVIVI cuntaetca obecnedmBatoLlen
SJIEKTPUYHECKYHO HEMNPEPLIBHOCTb, €C/IN OHa YAOBJIETBOPAET CneayrowmnMm yCinoBUAM:

npuMepHo 50% coegmMHeHU BepTUKANbHbIX U FOPU30OHTasIbHbIX CTEPXXHEN BbINOJSIHEHbI
CBapKOM NN UMEIKOT XKECTKYI CBA3b (6onTOBOE KpenseHne, Bsi3ka NpoBOIOKON);

aNeKTpuyecKkas HernpepbiBHOCTb obecrneveHa Mexzay CTajJibHOM apMaTypOWM pas/iMyHbIX
3apaHee 3aroToB/IeHHbIX 6eTOoHHbIX 610KOB W apMmaTypon  6eTOHHbIX  6710KO0B,
NOArOTOB/IEHHbIX Ha MecCTe.

B npoknagke ropusoHTalNbHbIX MOACOB HeET HeO6XO,CI,VIMOCTVI, eCcnn MeTannndeckme
KapKacbl 3aHNda WX CTajibHad apMaTypa xenesobetoHa MCNOJIb3YHOTCA KaK TOKOOTBOAbI.

3.2.3. 3azemnutenm

3.2.3.1. O6wune coobpaxkeHus

Bo BCEX cnydasax, 3a NCKNTIOYEHUNEM MCnoJsib30BaHMA OoTAENBHO crtoduwero
MOJTHMEOTBOAA, 3a3€EMJ/INTENIb MOJIHUE3AWLNTbI CneayeT COBMECTUTb C 3a3eEMJIUTENAMU
3N1eKTPOYCTaHOBOK WU CPeAcTB CBA3W. Ecnn 3T 3a3eMnmTtenn AoMXKHbl 6bITb pa3sgesneHbl no
KaKMM-NM60 TEXHONOMMYECKNM C006pa)KeHMF|M, X CneayeT 06beanHNTL B O6LLI,YPO CNCTEMY C
noOMOLWbKO CNCTEMbI YPaBHUBAHNA NMOTEHLIMANOB.

3.2.3.2. CneumanbHO NpoknagbiBaeMble 3a3eMAOLWLNE SN1EKTPOAbI

Llenecoobpa3Ho MCMnosb30BaTb Creayowme TUMbl 3a3eMnTenen: OANH AN HEeCKOSIbKO
KOHTYpPOB, BepTUKasbHble (MW HAK/OHHbLIE) 3NEKTPOAbl, paAnanbHO pacxoaswmecs
3/1eKTPOAbl WX 3a3eMASIOWMA KOHTYP, YJ/IOXKEHHbIA Ha AHE KOT/0BaHa, 3a3eMnsolune



CETKMN.

CunbHO 3arnybneHHble 3a3eMnuTenu okasbliBatoTcs 3MEHEKTUBHbIMKU, €Cnn yaenbHoe
COMNpPOTMBAEHME TPYHTA YMeHbllaeTca C rnybuHom m Ha 6onbwon rnybuHe okKa3blBaeTcs
CYLWEeCTBEHHO MeHblLUE, YeM Ha YpoBHE 06bIYHOIrO pacnoIoXKeHUs.

3a3eMnuTenb B BUAE HAPYXHOIM0 KOHTYpa NpeanoyTUTENbHO NpoKiaabiBaTb Ha rnybuHe
He MeHee 0,5 M OT NOBEpPXHOCTM 3eM/IM U HA pPaACCTOSAHMM He MeHee 1 M OT CTeH.
3azeMnsaowme 31eKTpoabl AO/MKHbl pacnonaraTtbCcsd Ha rnybuHe He MeHee 0,5 M 3a
npegenamMm 3awmwaemoro obbekta W O6bITb  Kak MOXHO 6onee paBHOMEPHO
pacnpeneneHHbiMM; MpuM 3TOM HAAO CTPEMUTBCSA CBECTUM K MUHUMYMY WX B3auMHoe
3KpaHUpOBaHMe.

FnybnHa 3aknagkuy W TUN 3a3eMAsloWwuX 31eKTpoAoB BbibMpaloTCcsa M3 yCnoBUS
obecneyeHnss MMHUMANbHOM KOPPO3MM, @ TaKXXe BO3MOXHO MeHblleEW CEe30HHOW Bapuauum
COMNpPOTUBEHMUS 3a3eM/IEHUS B pe3y/ibTaTe BbICbIXaHUSA U NpOMep3aHnUa rpyHTa.

3.2.3.3. EcTecTBeHHblE 3a3eMnsoWmne 351eKTpoabl

B kauecTBe 3a3eMNsOWMX /1EKTPOAOB MOXET WMCMOSIb30BaTbCA COEAMHEHHas Mexay
cobon apmaTtypa xenesobeToHa WAM WHble MOA3EMHblE MeTanIM4yeckme KOHCTPYKLUK,
oTBevawwme TpebosaHuam n. 3.2.2.5. Ecnn apmaTypa xenes3obeToHa WMCNoMb3yeTcs Kak
3a3eMNsLWme SNeKTpoabl, NOBblWeHHble TpeboBaHUSA NpeabsaABNASAOTCS K MecTaM ee
coeaAnHeHUN, 4Tobbl UCKIIOUYUTL MexaHuyeckoe paspylweHune 6eTtoHa. Ecnm mcnonb3yercs
npeaHanpsHkeHHbI 6eTOH, cneayeT y4yecTb BO3MOXHble MOCAEACTBUA MpPOTEeKaHUs Toka
MOJTHUM, KOTOPbIA MOXET Bbi3BaTb HEAOMYCTUMbIE MEXaHNYECKUE Harpy3KHu.

3.2.4. KpenneHne n coegnHeHns aNeMeHToB BHelwHen M3C

3.2.4.1. KpenneHune

MonHMeNnpueMHMKM W TOKOOTBOAbI >XECTKO 3aKpennstTcs, TakK 4Tobbl MCKAKYUTb
nobon  paspbiB  uam  ocnabneHme - KpensieHMs  NPOBOAHWMKOB  NOA  AEUCTBUEM

3NEeKTPOAMHAMUYECKUX CUA UMW CAyYalHbIX MeXaHW4Yeckux Bo3agenctsmin (Hanpumep, OT
nopbiBa BeTpa UM NageHUs CHEXHOro naacra).

3.2.4.2. CoeanHeHuns

KonnyectBo coeauMHEHUM NPOBOAHMKA CBOAUTCA K MUHMManbHoMy. CoeanHeHus
BbINONHAKOTCA CBapKOm, na171|<017|, AONYCKaeTCd TaKXe BCTaBKa B 3aXXMMHOWM HaKOHEYHWUK Un
6onToBoe KpenJeHne.

3.3. Bbibop MONHMEOTBOAOB
3.3.1. O6bwme coobpaxeHuns
Bbibop TMna m BbICOTbI MOTHNEOTBOAOB NPOU3BOANTCSA UCXOAS U3 3HAYEHUI TpebyeMoi
HagexXHoctn P3. O6bekT cumTaeTcsa 3alUULWEHHbIM, €CNM COBOKYMHOCTb BCEX €ero

MOJTHMEOTBOAOB obecrneumBaeT HAAEXHOCTb 3alWMTbl HEe MeHee P3.

Bo Bcex cniyyasax cucteMa 3aWuTbl OT NMPAMbIX yAapoB MOJSTHUN BbI6VIpaETCFI Tak, 4TobbI
MaKCMMasibHO MCMNOJSIb30Ba/INCb €CTeCTBEHHbIE MOTHNMEOTBOAbLI, a ecnn obecneuynBaemass UMK



3aWMWEHHOCTb HeaocTtaToyHa - B KOMBMHauum Co  cneumanbHO YCTaHOBNTEHHbLIMU
MOJTHMEOTBOAaMW.

B obwem cnyyae BbiI6GOp MONHMEOTBOAOB [AOJ/DKEH MPOU3BOAMTBCS MPU  MOMOLLM
COOTBETCTBYIOLMX KOMMbIOTEPHbLIX MPOrpaMM, CMOCOOHbIX BbIYMCASATH 30HbI 3aWMTbl MK
BEPOSATHOCTb MNpopbiBa MONHUKM B 06bekT (rpynny o6bekToB) ntobor KOHGUrypauum npwu
NMPON3BOSIbHOM PACMOJIOXEHUM NpPaKTUYEeCcKn ntboro umcia MOSHMEOTBOAOB Pa3fIMYHbIX
TUMOB.

Mpy NpouYnx paBHbIX YCNOBUSX BbICOTY MOSTHMEOTBOAOB MOXHO CHW3WUTb, €CNIM BMECTO
CTEPXXHEBbIX KOHCTPYKLUUN MPUMEHATb TPOCOBble, 0COBEHHO NMpu X NoaBecke No BHELWHEMY
nepnMeTpy obbekTa.

Ecnn 3awmnta obbekTa obecneumBaeTcs I'IpOCTGVILLIVIMM MOJTHMEOTBOAAMU (O,CI,VIHOL-IHbIM
CTep>XHeBbIM, OAMHOYHBLIM TPOCOBbIM, OBOWHbIM CTEPXHEBbLIM, ABOWVHbIM TpPpOCOBbIM,
3aMKHYTbIM TpOCOBbIM), pasMepbl MOJIHMEOTBOAOB MOXHO oOnpeaendTtb, NoOJib3ysaACb
3aAaHHbIMN B HaCcToAWEM HOpMATuUBE 30HAMU 3alUNTHI.

B cnyyae npoekTMpoBaHMSA MoOJSIHME3aWUTbl AN  06bl4HOrO 06bekTa BO3MOXHO
onpeaeneHne 30H 3aluTbl N0 3aWMTHOMY YI/ly UM METOAOM KaTsuwencs cdepbl cornacHo
CTaHaapTy MexayHapoaHow anekTpoTexHudeckon kommccmm (IEC 1024) npu ycnosum, 4to
pacyeTHble TpeboBaHus MexayHapOAHOW 3NEKTPOTEXHUYECKOM KOMUCCUM OKa3blBaOTCS
6onee xecTtknmmn, yem TpeboBaHmsa HacToswen NHCTpyKUuUn.

3.3.2. TunoBble 30Hbl 3aLNTbl CTEPXHEBbLIX U TPOCOBbLIX MOJITHNEOTBOA0B

3.3.2.1. 30HbI 3aWKNTbl OAMHOYHOIO CTEPXXHEBOIr0 MOJIHMEOTBOAA

CraHoapTHOM 30HOM 3aWuTbl OAMHOYHOrO CTEPXXHEBOro MOJHMeoTBoAa BbiCOTOM h
ABNSETCS KPYroBon KoHyc BbicoToM hO < h, BeplwMHa KOTOpPOro coBnagaeT C BEpTUKaIbHOM
0OCbl0 MoNHMeoTBoAa (puc. 3.1) <*>. NabapuTbl 30HbI ONpeaenstoTCs ABYMSA NapaMeTpaMu:
BbICOTOW KOHYyca hO 1 paagnycoM KOHyca Ha ypoBHe 3eMnu r0.

<*> 3pecb U fanee puCyHKM He NpUBOAATCS.

MNpuBeaeHHble HMXe pacdeTHble popmynbl (Tabn. 3.4) nNpurogHbl ANs MOJIHNEOTBOAOB
BbicoTOM pn0 150 M. Tpu 6onee BbICOKMX MOSHMEOTBOAAX CreayeT MNonb30BaThCs
cneumanbHON METOAMKOM pacyeTa.

Tabnuua 3.4

PACYHET 30HbI 3ALLNTBI OANHOYHOIO CTEPXHEBOIO MOJTHMEOTBOAA

HapexHocTb |  BbicoTa BbicoTa koHyca hO, M| Paauyc koHyca r0, M|
3aWwuThl P3 | MonHMeoTBOAA
| | |




0,9 |OT 0 5o 100 |0,85h |1,2h |
| | | |
-3
Ot 100 po 150]0,85h |[1,2-10 x |
| (h - 100)] x h |
| | |
0,99 |or 08030 |0,8h |0,8h |
| | |
1 1 |
| -3 |
OT 30 a0 100 |0,8h |[0,8-1,43x 10 |
|x (h-30)]xh |
| | |
1 1 |
-3 | |
Ot 100 o 150|[0,8 - 10 X |0,7h |
|(h-100)] xh | |
| | |
0,999 |0T0m030 |[0,7h |0,6h |
| | |
4 3
Ot 30 go 100 |[0,7-7,14x10 |[0,6-1,43x10 |
|x (h-30)]xh |x (h-30)]Ixh |
| | |
1 1 |
-3 | 3|
Ot 100 po 150|[0,65- 10 x |[0,5-2x10 x |
|(h - 100)] x h | (h - 100)] x h |
| | |

Ansa 30HbI 3awmTbl Tpebyemor HagexHocTn (puc. 3.1) paanyC rOpU30OHTasIbHOro
ceyeHus rx Ha BbicoTe hx onpeaenseTcsa no opmMyne:

r0 x (h0 - hx)
X = mmommmeen (3.1)

3.3.2.2. 30HbI 3aWMNTbl OAMHOYHOIO TPOCOBOIrO0 MOJSIHMEOTBOAA

CraHpapTHble 30Hbl 3alWuTbl OAMHOYHOIO TPOCOBOrO MOJIHMEOTBOAA BbICOTOM h
OrpaHu4yeHbl  CUMMETPUYHbIMW  ABYCKaTHbIMM  MOBEPXHOCTAMW,  obpasywowmMMn B
BEPTUKANbHOM CceyeHUn paBHO6eApeHHbIV TpeyrosibHMK C BEpPLIMHOM Ha BbicoTe hO < h un
OCHOBaHMeM Ha ypoBHe 3emnu 2r0 (puc. 3.2).

MpuBeAeHHblIe HUXe pacyeTHble dopMynbl (Tabn. 3.5) NpuroaHbl AN MOSIHMEOTBOAOB
BblcoTOM f0 150 ™. [lpu 6Gonblwen BbICOTE cneayeT Mo/b30BaTbCsA CreumasnbHbIM
nporpaMMHbIM obecrnedeHneM. 34ecb W ganee noa h MNOHMMaeTca MUHMMaNbHas BbICOTA
Tpoca Haa ypoBHEM 3eMnn (C yYeToM nposeca).

Tabnuua 3.5

PACHET 30HbI 3ALLNTBI OANMHOYHOIO TPOCOBOIO MOJIHMEOTBOAA



HapexHocTb|  BbicoTa BbicoTa koHyca hO, M| Paauyc koHyca r0, M|
3aWwuThl P3 | MonHMeoTBOAA
o | |
| | |
! | |
0,9 |OT 0 po 150 |0,87h | 1,5h |
| | |
0,99 |OT 08030 |0,8h |0,95h |
| | |
_4|
Ot 30 8o 100 |0,8h |[0,95- 7,14 x 10 |
| |x (h-30)Ixh |
i | |
-3 |
Ot 100 ao 1501 0,8h |[0,9-10 x |
| (h - 100)] x h |
i | |
0,999 |OT 01030 |0,75h |0,7h |
| | |
| | |
4| 3|
Ot 30 go 100 |[0,75-4,28x 10 |[0,7-1,43x10 |
|x (h-30)]Ixh |x (h-30)]Ixh |
| | |
! | |
-3 | -3
Ot 100 go 150|[0,72 - 10 X |[0,6 - 10 x |
| (h -100)] xh | (h - 100)] x h |
| | |

MonywmnpunHa rx 30HbI 3aWnTbl Tpebyemon HaaexHoctn (puc. 3.2) Ha BbicoTe hx oT
MOBEPXHOCTU 3eM/IN ONpeaensieTCsl BblpaXKeHNEM:

r0 x (h0 - hx)
X = omommmeemn (3.2)

Mpn HeobxXoAMMOCTU pacWMpUTb 3awmuiaeMbli ob6beM K TopuaM 30Hbl 3aWUTbI
CO6CTBEHHO TPOCOBOrO0 MOJSHMEOTBOAA MOryT A06aBNATbCA 30Hbl 3alMTbl HECcywmx onop,
KOTOopble paccuuTbiBalTCa Mo ¢dopMyaaM OAMHOYHbIX CTEPXKHEBbLIX MOJSIHMEOTBOAOB,
npeactaBneHHbiM B Tabn. 3.4. B cnydyae 60nbwnX MpoBecOB TPOCOB, HanpuMmep Yy
BO3AYLWHbIX JUMHUIM 3MeKTpornepenayn, pekoMeHAyeTCs paccuuTbiBaTb obecnedmBaemyto
BEPOSATHOCTb MpOpbIBa MOJIHUM TMPOrpaMMHbIMWU MeToAaMMu, MOCKOJIbKY MOCTPOEHUE 30H
3aWunTbl NO MWUHMMAaNbHOW BbICOTE TpoCa B MPOJsiIeTe MOXET MPUBECTU K HeonpaBAaHHbIM
3aTpaTam.

3.3.2.3. 30Hbl 3aWMTbl ABOMHOIO CTEPXHEBOIO MOJIHNEOTBOAA



MONHMEeOTBOA CYMTAEeTCs ABOMHbLIM, KOr4a pacCTOsiHME MeXAy CTepXHEBbIMU
MOJIHMENPUEMHMKAMM L He npeBbllWaeT npeaenbHoli BennymHbl Lmax. B NpoTMBHOM cnydae
06a MoONHMEOTBOAA PacCMaTPUBAOTCS KaK OAMHOYHbIE.

KoHburypaums BepTMKanbHbIX U FTOPU30OHTaNbHbIX CEYEHUN CTaHAAPTHbLIX 30H 3alUuThbl
OBOMHOIO CTEPXHEBOro MosiHMeoTBoZa (BbicoTom h u  pacctosHmem L mexay
MO/THMEeOTBOAAMM) npeacTtassieHa Ha puc. 3.3. [locTpoeHme BHewHUX obnacten 30H
ABOWMHOro MonHmeotsoda (nonykoHycos ¢ rabaputammn h0, r0) npoussoauTcs no dopmynam
Tabn. 3.4 ANsg OAMHOYHbLIX CTEPXXHEBbIX MOJSIHMEOTBOAOB. Pa3Mmepbl BHYTpeHHUX obnactemn
onpepenstoTca napametpamm hO 1 hc, nepBbIn U3 KOTOPbLIX 3aZaeT MaKCMMasibHYK BbICOTY
30Hbl HENnocpeaCTBEHHO Yy MOJIHMEOTBOAOB, @ BTOPOM - MMHUMANbHYI BbICOTY 30HbI
nocepeanHe Mexay MofAHMeoTBoAamMu. MNpu pacCTosHUM MexAay MofHMeoTBodamum L <= Lc
rpaHunua 30Hbl He nMmeeT nposeeca (hc = h0). nga paccTtosHui Lc <= L <= Lmax BblcoTa hc
onpenensieTcs no BblpaXeHUto:

he = ---mnm-- x hO (3.3)

Bxoasuve B Hero npeaenbHbie pacCTossHUA Lmax mn Lc BbIUMCNSAOTCSA MO SMMUPUYECKUM
dopmynam Tabn. 3.6, npurogHbIM ANs MOSIHMEOTBOAOB BbicoTOM A0 150 M. lNpwu 6onblien
BbICOTE MOJIHNEOTBOAOB cneayet Nnosb30BaTbCs cneymanbHbIM NpoOrpamMMHbIM
obecnevyeHnem.

Tabnuua 3.6

PACYET NMAPAMETPOB 30Hbl 3ALLNTbI IBOMHOIMO
CTEP>XXHEBOI'O MOJIHMEOTBOAA

HapexHocTb|  BbicoTa Lmax, M | Lc, M |
3awmTbl P3 | MonHuWeoTBOAA | |
| hm ] | |
| | |
| | |
0,9 |OT 04030 |5,75h | 2,5h |
i | |
-3 | |
Ot 30 go 100 |[5,75- 3,57 x 10 x| 2,5h |
| (h - 30)]xh | | | |
I | |
Ot 100 po 150|5,5h | 2,5h |
i i i
0,99 |0T 00030 |4,75h |2,25h |
i i |
-3 |
Ot 30 no 100 |[4,75- 3,57 x 10 x|[2,25 - 0,01007 x|
|(h-30)]xh |(h-30)]xh |
| | |
| 1 |
OT 100 po 150 4,5h | 1,5h |




0,999 |OT 0 m0 30 |4,25h | 2,25h |
|

| |
| | |
-3 |
Ot 30 £o 100 |[4,25- 3,57 x 10 x|[2,25 - 0,01007 x|
|(h-30)]xh [(h-30)Ixh |
| | |
| | |
OT 100 po 150 4,0h | 1,5h |
I ]

PazMepbl rOpuU3OHTaNbHbIX CeYEeHUN 30Hbl BbIYUCNAOTCA MO cneayrumnm CbOpMYJ'IaM,
obwmm anga Bcex ypOBHeVI HaAEXHOCTU 3allUNThbl:

MaKCMMasibHaA nonywmpuHa 30Hbl rX B rOpU30OHTa/IbHOM CEYEHNN HaA BbICOTE hx:

rO0 x (hO - hx)
X = mmmemmmeeenne- (3.4)

AJIMHA TOPU30HTaNbHOro cevyeHuns IX Ha BbicoTe hx >= hc:

L x (hO - hx)
IX = ====mmmeeeae (3.5)
2 x (hO - hc)

npuyem npn hx < hec, Ix =L/ 2;

LUMPUHA FTOPU3OHTANbHOIO CEYEHUS B LIEHTPE MEXAY MOSIHMEOTBOAAMWU 2rCX Ha BbICOTE
hx <= hc:

ro x (hc - hx)
FOX = —mmmemmeemmen (3.6)

3.3.2.4. 30Hbl 3alWMTblI ABONHOIO TPOCOBOr0 MOJHMEOTBOAA

MONHMEeOTBOA CUYMTAETCs ABOMHbIM, KOr4a pacCTosiHue wMexay Tpocamm L He
npeBblaeT MpeaenbHOM BeNWUYMHbI Lmax. B npoTuBHOM cnydyae ob6a MoONHMeOTBOAA
paccMaTpuBaOTCSA KakK OAMHOYHbIE.

KoHburypaums BepTMKanbHbIX U FTOPU30OHTaNbHbIX CEYEHUN CTaHAAPTHbLIX 30H 3alUnThbl
ABOWMHOro TPOCOBOro MonHMeoTBoAa (BbiCOTOM h UM pacctosHuem Mexay Tpocamu L)
npeacrasneHa Ha pwuc. 3.4. TllocTpoeHne BHewHuUx obnacrtern 30H (ABYX OAHOCKATHbIX
nosepxHocTten c rabapmutamun h0, r0) nponssoantca no popmynam tabn. 3.5 4nNg 0ANHOYUHbBIX
TPOCOBbIX MOSTHNEOTBOAOB.

Pa3zMepbl BHYTpeHHUX obnacten onpegensatTca napamerpamum hO u hc, nepsbii U3
KOTOPbIX 3a4aeT MaKCUMalbHYH BbICOTY 30Hbl HemnocpeaCTBEHHO Yy TPOCOB, a BTOpOM -
MWUHMMasIbHYO BbICOTY 30HbI MOcepeanHe Mexay TpocaMu. MNpu pacCTosaHUM Mexay Tpocamu
L <= Lc rpaHuua 30Hbl He nMeet nposeca (hc = h0). Anga pacctosaHun Lc <= L <= Lmax



BblCOTa hc onpenendeTcsa no Bblpa>EHUIO:

hc = --------- x hO (3.7)
Lmax - Lc

Bxoasilwme B Hero npeaenbHble pacCcTosiHUA Lmax n Lc BbluMCNATCA N0 IMMUPUYECKNM
dopmynam Ttabn. 3.7, NnpuroaHbiM ANs TPOCOB C BbICOTOM noaseca Ao 150 M. Mpwu 6onbuen
BblCOTE MOJTHNEOTBOA0B cnepyet NoNb30BaTbCA cneumasnbHbIM NpOrpamMMHbIM
obecneveHunem.

Tabnvua 3.7

PACYET MAPAMETPOB 30Hbl 3ALLMTbI BOMHOIO
TPOCOBOIO MOJIHMEOTBOJA

HazexHocTb|  BbicoTa Lmax, M | Lc, M |
3awmTbl P3 | MonHueoTBoOAa | |
| hm ] | |
| | |
1 1 1
0,9 |oT 0 0 150 |6,0h | 3,0h |
i i i
0,99 ot 01030 |5,0h |2,5h |
i ! |
| 3|
ot 30 go 100 |5,0h |[2,5-7,14x10 |
I [x (h-30)]xh | |
1 1 |
-3 -3 |
oT 100 go 150|[50-5x10 x [[2,0-5x10 x |
|(h-100)1xh  [(h-100)Ixh |
| | |
0,999  |oT0m030 |4,75h |2,25h |
| | |
1 1 |
3| 3|
ot 30 4o 100 |[4,75 - 3,57 x 10 |[2,25- 3,57 x 10 |
|x (h-30)]1xh |x (h-30)]xh |
| | |
1 1 |
3| 3|
oT 100 g0 150[[4,5-5x10 x [[2,0-5x10 x |
|(h-100)]xh  [(h-100)]xh |
| | |

[ANvHa ropu3oHTaNbHOro Ce4vyeHus 30Hbl 3awWwuMTbl Ha BbicoTe hx onpegensietca no
dopmynam:



IXx =L/ 2 npn hc >= hx

L x (hO - hx)
O R ——— npu 0 < hc < hx (3.8)
2 x (hO - hc)

Ans pacwmpeHus 3awmnuwaeMoro obbema Ha 30HY ABOMHOMO TPOCOBOrO MOJIHMEOTBOAA
MOXeT 6bITb HanoXXeHa 30Ha 3alMTbl ONOpP, HECYLKUX TPOChbl, KOTOpas CTPOUTCS KakK 30Ha
ABOWHOIMo CTEPXXHEBOr0 MOJSIHMEOTBOAA, €C/NIN pacCTosHMe L Mexay onopaMm MeHblue Lmax,
BblUMCNEHHOro no ¢dopMmynam Tabn. 3.6. B nNpoTMBHOM C/fiydae onopbl  AOJIXKHbI
paccMaTpmBaTbCs Kak OAWHOYHbIE CTEPXHEBbIE MOJTHMEOTBOAbI.

Korga Tpocbl HenapasiefibHbl UM Pa3HOBbLICOKM, nmMbo mnx BbICOTa M3MEHSeTCs No
AnnHEe nponeTta, AnAad OUEeHKM HaAEeXHOCTU WnX 3allnTbl Cneayetr BOCMOJ/1Ib30BaTbCA
cneunanbHbIM  NpOrpaMmMHbLIM obecneyeHmneM. Takxe pEKOMEHAYETCA NOCTyNnaTtb MNpu
6onbLwmnX npoBecax TpoCoOB B MpoJsieTe, yTo6bl M36EeXaTb U3NULIHNX 3anacoB MO HAaAEXHOCTU
3alunThbl.

3.3.2.5. 30Hbl 3aWMTbl 3aMKHYTOr0 TPOCOBOr0 MOJIHMEOTBOAA

PacueTtHble dopmynbl n. 3.3.2.5 MOryt mcnonb3oBaTbCs ANS onpeaeneHns BbICOThI
noaBeca 3aMKHYTOro TPOCOBOrO MOJIHMEOTBOAA, MpeAHasHayYeHHoOro Ans 3awuTbl C
TpebyeMon HagexXHOCTblo 06bekToB BbiCOTOM h0 < 30 M, pa3MeLleHHbIX Ha NPSIMOYrosibHOMN
nnowaake naowaabto SO BO BHYTpeHHEM 0b6beMe 30Hbl NPU MUHUMASIbHOM FOPU30HTANIbHOM
CMELLEHUN Mexay MOoNHMeoTBoaoM U o6bekToM, paBHoM D (puc. 3.5). MNMoa BbicOTOM noaBeca
TpoCa noapa3yMeBaeTCss MUHUMaNbHOE pacCTOssHME OT Tpoca A0 MNOBEPXHOCTU 3eMSn C
y4yeTOM BO3MOXHbIX NPOBECOB B NNIETHMI CE30H.

[Ons pacyeTta h Mcnonb3yeTcs BblpaXKeHUe:

h=A+Bxho (3.9)

B KOTOPOM KOHCTaHTbl A U B onpeaensaiTca B 3aBUCUMOCTM OT YPOBHSI HAAEXHOCTU
3alWnTbl No creayowmM dopMynam:

a) HaAeXHoCTb 3awmnTbl P3 = 0,99

A =-0,14 + 0,252(D - 5) + (3.10)
_4 .
+[0,127 + 6,4 x 10 (D - 5)] \/SO
-3
B=1,05-9,08x10 (D-5)+ (3.11)
-3 -5

+[-3,44x10 +5,87x10 (D -5)]VSO
6) HagexHoCTb 3awunTbl P3 = 0,999

A =-0,08 +0,324(D - 5) + [0,161 + 2,41 x (3.12)



-4 o
x10 (D-5)]VSO

B=1,1-0,0115(D - 5) + [-4,24 x (3.13)

-3 -4 -
x10 +1,25x10 (D -5)]VSO

PacueTHble COOTHOWEHMS cnpaBeanmebl, korga D > 5 M. Pabota C MeHbWWUMMK
rOpU30HTaANIbHbIMKU CMELLEHUSAMN Tpoca Heuenecoobpa3Ha W3-3a BbICOKOWM BEPOSATHOCTU
obpaTHbIX MNEepeKkpbITUA MOSHUM C TpoCa Ha 3aluuiaeMbll 06bekT. 10 3KOHOMUYECKUM
coobpaxeHUsAM 3aMKHyTble TPOCOBble MOTHWEOTBOAblI HE PEKOMEHAYIOTCS, Koraa Tpebyemas
HaAEeXHOCTb 3almnTbl MeHble 0,99.

Ecnu BbicoTa obbekTa npesbiwaeT 30 M, BbICOTa 3aMKHYTOro TPOCOBOIMO MOJSIHMEOTBOAA
onpeaensieTcs C MNOMOLWbIO MporpaMMHoro obecneyeHus. Takxe cneayer nocrtynatb AN
3aMKHYTOr0 KOHTYpa CNOXHOW (OpMbl.

Mocne BbI6Opa BbLICOTbI MOJIHMEOTBOAOB MO WX 30HAM 3aWUTbl PEKOMEHAYETCH
NnpoBepuTb (haKTUUYECKYH BEPOSATHOCTb MpPOpbIBa KOMMNbIOTEPHLIMU CPEACTBaMU, a B cnydae
60NbLIOro 3anaca Mno HaAeXHOCTU MPOBECTUM KOPPEKTMPOBKY, 3a4aBasi MEHbLUYIO BbICOTY
MOJIHMEOTBO/0B.

3.3.3. OnpeaeneHuve 30H 3aWmMTbl N0 pekoMeHaaunam MoK

Huxxe npuBoaATcs npasusia onpeaeneHns 30H 3aWnTbl 418 06beKToB BbICOTOW A0 60 M,
n3noxeHHble B ctaHgapte MOK (IEC 1024-1-1). MNMpu npoekTMpoBaHUM MOXeT 6biTb BbibpaH
nobon cnocob 3awunTbl, OAHAKO NpakTUKa MokasbiBaeT LenecoobpasHOCTb UCMOSIb30BaHMS
OTAENbHbIX METOAOB B ClieAyWmMX Cry4dasx:

MeToZ 3allMTHOrO yria MCMonb3yeTcs ANs NpocTbiX Mo hopMe COOpYXEHUN WUan Ans
MasieHbKNX YacTen 60MblLNX COOPYXXEHUN;

MeTo4 (PUKTUBHOM Ccdepbl NOAXOAUT A1 COOPYXEHUIM CNOXHON POpMblI;

NnpUMEHEHNE 3aWMUTHOM CEeTKM Ll.enecoo6pa3Ho B obLeM cnydae U ocobeHHO Aans
3alnThbl I'IOBerHOCTem.

B Ttabn. 3.8 anga yposHen 3awmtbl I - IV npmBoAATCA 3Ha4YeHUs YrnoB Mpu BepllinHe
30Hbl 3alWNTbl, paanycbl GUKTUBHON cdepbl, a TakxXe npeaesibHO AOMYCTUMbIN War S4enkn
CeTKMW.

Tabnuua 3.8

NMAPAMETPbI AJ14 PACHETA MOJIHUEMPUEMHNKOB MO PEKOMEHOALMNAM M3K

YpoBeHb Pagnyc Yron anbda, rpaa., npun sep- Lar suenku
3aWmnTbl [PUKTUBHOMN LWMHe MOSIHMeOoTBOAa A4 34a- CeTKU, M
ccepesbl HWUN pa3IMYHOMN BbICOTbI h, M
R, M
! 20 30 45 60




I 20 25 <*> <*k> <*> 5
II 30 35 25 <*k> <k > 10
II1 45 45 35 25 <k> 10
v 60 55 45 35 25 20

<*> B 3TUX C/y4YasXx NPUMEHUMbI TOJIbKO CETKU UNU PUKTUBHBIE cdepbl.

CTep>XHeBble MO/THUENPUEMHUKM, MayTbl U TPOChl pa3MeLLarnTcsa Tak, 4Tobbl BCe yactu
COOPYXEHUSA HaAaxXoAuUNUCb B 30HEe 3alinTbl, 06bpa3oBaHHOM noA yrnoM anbda K BepTUKanu.
3awmnTHbIN yron BbibupaeTtca no tabn. 3.8, npuyeM h aBnsieTcs BbICOTOWM MOMHMEOTBOAA HaA
NOBEPXHOCTbIO, KOTOopas byaeT 3awmileHa.

MeToa 3alUMTHOro yrna He wucnonb3dyetcs, ecnn h 6onblwe, yeM pagnyc GUKTUBHOW
cepbl, onpeaeneHHbit B Tabn. 3.8 Ans COOTBETCTBYHOWENO YPOBHS 3aLUUThI.

MeTton OMKTMBHOWM Ccdepbl MCNONb3YeTCs, YTOObl onpeaenmTb 30HY 3aluTbl 418 YacTu
nnn obnacrem coopyxeHusi, Korga cornacHo Tabn. 3.4 UCKAYEHO onpeaeneHue 30HbI
3aWNMTbl N0 3awuTHOMY yrny. O6beKkT cuMTaeTcs 3aluMLEHHbIM, ecnu pukTMBHas cdepa,
KacasiCb NMOBEPXHOCTU MOSIHMEOTBOAA M MJIOCKOCTU, HA KOTOPOM TOT YCTAHOBNEH, HE UMeeT
06WmMX Toyek € 3awmwaemMblM 06 bEKTOM.

CeTka 3aWiMLLaEeT NOBEPXHOCTb, €C/IN BbINOJIHEHbI CNefyoLlne yC10BUSA:

NMPOBOAHNKU CETKU MNPOXOAAT MO Kpaiko KPpbIWK, €CNIN Kpbllla BbIXOAUT 3a I'a6apMTHbIe
pa3Mepbl 34aHNA,

NPOBOAHUK CETKM MPOXOANT MO KOHbKY KPbILW, €CNMN HAKOH Kpbiwy npeBbiwaeT 1/10;

60KOBble MOBEPXHOCTUN COOPYXEHUS Ha YPOBHSX Bblle, YeM paanyc GUKTUBHOMN cdepsbl
(cMm. Tabn. 3.8), 3awmueHbl MOTHNEOTBOAAMM NN CETKOMN;

pa3Mepbl S4ENKU CETKM He bonblle npmBefeHHbIX B Tabn. 3.8;

CeTKa BbINOSIHEHA TakKMM cnocoboM, 4TO6bl TOK MOSIHUM MMEen BcCeraa, Nno KpamHemn
Mepe, ABa Pas/IMYHbIX MYTU K 3a3eM/INTENI0; HUKAKME MeTa/IMYeckme 4acTu He LOJSIKHbI
BbICTYMaTb 3@ BHELWHNE KOHTYPbl CETKMU.

MPOBOAHMKM  CETKM AO/KHbI  6biTb  MPOJSIOXKEHbI, HACKONbKO 3TO BO3MOXHO,
KpaTyanlimMMm NyTaMu.

3.3.4. 3awmTta D2NeKTpUYEeCKUX MeTannmyeckmx KabenbHbIX JIMHUW nepeaayn
MarmcTpasibHOM U BHYTPU3OHOBbLIX CeTEN CBA3U

3.3.4.1. 3awunTa BHOBb NPOEKTUPYEMbIX KabenbHbIX NTNMHUI

Ha BHOBb MPOEKTUPYEMbIX U PEKOHCTPYUPYEMbIX KabenbHbIX NTMHUAX MarncTpanbHOM m
BHYTPU3OHOBbIX CeTel <*> CBA3M 3allUTHble MeponpuaTUa crieayeT npeaycMaTpuBaTb B
o6a3aTeNbHOM MOpPsSAKE Ha Tex YydyacTKax, rAe BeposTHass MJIOTHOCTb MOBpEeXAeHUN
(BEPOSITHOE UYMCNO OMACHbIX YAApOB MOJSIHUW) MPEBbLIWAET AONYCTUMYIO, YKa3aHHYI B Tabn.



3.9.

<*> MaructpanbHble CeTU - CeTU nANns nepegayM uHdbopMauum Ha 6onbline
pPacCTOsIHMS; BHYTPM30HOBbIE CETU - CETU ANS nepeAaym nHdbopMauum mexay 06,1acTHbIMU U
PanoOHHbIMU LLEHTPaMMU.

Tabnuua 3.9

AOMNYCTUMOE HYMNCJIO ONACHbIX YOAPOB MOJIHMN HA 100 KM
TPACCbI B rog asid 31EKTPUHECKUNX KABEJIEWN CBA3U

Tun kabens JonycTumMoe  pacyeTHOe 4YWUCIo  OMacHbIX
yAapos
MonHuUKM Ha 100 kM Tpaccel B rog n0

B rOpHbIX pal7|0Hax n paV10Hax CO |B OCTaJlbHbIX

CKaNbHbIM FPYHTOM npu| panoHax
yAenbHOM

conpoTtmeneHun Bbiwe 500 OM x

M

N B palOHax BEYHOW Mep3/10Thbl

CuMMeTpUUHbIE 0,2 0,3
OAHOYETBEPOUHbIE U
OAHOKOAaKCHasbHble

CuMMeTpUYUHbIE 0,1 0,2
yeTblpex-
N CeEMUYETBEPOYHbLIE

MHoronapHble 0,1 0,2
KOoaKcuasnbHble

Kabenn 30HOBOWM CBA3MU 0,3 0,5

3.3.4.2. 3awmTa HOBbIX JINHUIA, NPOKIaAbIBAEMbIX B6IU3M YXKE CYLLECTBYHOLUNX

Ecnn npoektupyemas kabenbHas NMHUA nNpoknaabiBaeTcs BOMM3U CyLecTBYHOLWEN
kKabenbHOM MarncTpanm n U3BeCTHO akTUYecKoe YMCIo NOBpeXAEHUN NocnegHeN 3a Bpems
3KCnsyaTauMm CpokoM He MeHee 10 neT, TO NpW NPOEKTUpPOBaAHUM 3awmTbl Kabens oT
yAApOB MOJIHUM HOpMa Ha AONYCTUMYK TMJIOTHOCTb MNOBpPEeXAEHWM [AO/KHA Y4YuTbiBaTb
oTnnymne hakTMYeCKoOM N pacHeTHOW NOBPEXAAEMOCTU CyLlecTBYyoWwen KabenbHON NMNHUMN.

B 3TOM cnyyae gonyctuMmas naoTHOCTb N0 noBpeXxaeHW NpoekTUpyemon KabenbHou
NVHUN HaXOoAMUTCS YMHOXEHWEeM A0oNyCTUMOM NNOTHOCTM M3 Tabn. 3.9 Ha oOTHOweHue
pacyeTHOM np M dakTmyeckon nd noBpexaaeMoCcTen cyuwecTBylowero kabensa ot yaapos
MoSIHMK Ha 100 KM Tpacchl B roa:

n0 = n0 x (np / nd).

3.3.4.3. 3awumTa cywecTByoWmnx KabenbHbIX NTMHUN



Ha cyuwecTBylownx KabenbHbIX TNHUAX 3alMUTHbIe MEPOMNPUATUSA OCYLLECTBASKOTCA Ha
Tex y4yacTkax, rae npou3owWaM MNOoBpeXAeHNsa OT yAapoB MOJIHUM, TMpUYEeM AJIMHA
3alMLaemMoro  yyactka onpegensietca  yc/oBUSIMM  MECTHOCTM  (MPOTSXEHHOCTbIO
BO3BbILLEHHOCTM WKW y4yacTKa C MOBbIWEHHbIM YAeNnbHbIM COMPOTUBAEHUEM FPYyHTa U T.M.),
HO nMpuHUMaeTcs He MeHee 100 M B KaxAyl CTOPOHY OT MecTa nospexAaeHus. B aTtux
clyyasx npenycMaTpuMBaeTCs MNpoKNadKa rpo303alunTHbIX TpocoB B 3emne. Ecnum
noppexpaetca kKabenbHasa NMHUA, YXe uMelwas 3aWuTy, TO noc/fe YCTpaHeHUs
NOBpeXAeHUs MPOU3BOAUTCSA MPOBEpPKa COCTOSIHMSA CpPeaCTB rpo303alumTbl U TONLKO nocne
3TOr0 npuHMMaeTca peweHne 06 o060opyaoBaHUM AOMOSIHUTENIBHOM 3aWwuTbl B Buae
NpoKNagKn TPOCOB WM 3aMeHbl cyllecTBylowero kabens Ha 6onee CTOMKMA K pa3psaam
MOSTHUK. PaboTbl MO 3awunTe AO0MKHbI OCYLECTBAATLCSA Cpa3y MNocae yCTpaHEeHUs rpo30BOro
NOBpeXAeHUS.

3.3.5. 3awmta onTUYecKMX KabenbHbiX JIMHUI Nepefayn MarucTpanbHol mu
BHYTPU30OHOBbIX CETEI CBSA3U

3.3.5.1. [onycTMMoe 4MCNO OMacHbIX YyAApPOB MOJIHUM B OMNTUYECKUE JIMHUK
MarmcTpanbHOl U BHYTPU3OHOBbLIX CETEN CBA3M

Ha npoekTupyeMmbix onTMYecKUX KabenbHbIX AUMHUAX Mepefaym MarucTtpasbHOW U
BHYTPU30OHOBbLIX CEeTen CBSA3U 3alMTHblE MEpPOnpuUATUS OT MOBPEXAEHWU yaapaMun MOJSTHUK
npeaycMaTpuBaloTcs B oba3aTenbHOM MNopsake Ha TexX y4yacTkax, rae BeposiTHOe 4ucno
OMNacHbIX yAapoB MOAHWMKM (BeposiTHas MAOTHOCTb MNoBpexAaeHun) B kabenwn npesblwaeT
A0oNyCTUMOe 4Yncno, ykasaHHoe B Tabn. 3.10.

Tabnuua 3.10

AOMNYCTUMOE HYMCJIO OMNACHbIX YOAAPOB MOJIHN HA 100 KM
TPACCbI B roa Aanga OnTUHECKNX KABENEN CBA3U

Ha3HaueHne |B TropHbIX panoHax W paroHaxXx co|B ocTtanbHbIX
kabens CKaNbHbIM panoHax
FPYHTOM Npu yAeNbHOM CONPOTUBIEHUN
cebiwe 500 OM X M 1 B paoHax

MHOrosieTHeNn Mep3n0Thl

Kabenu 0,1 0,2
MarmcTpasbHO
n

CEeTU CBSA3M

Kabenu 0,3 0,5
BHYTPU30OHOBO
n

CEeTU CBSA3M

3.3.5.2. PekoMeHayeMble KaTeropmm MOSTHMECTOMKOCTU ONTUYECKNX KabenbHbIX IMHUI

Mpn NpPOEKTUPOBAHMK ONTUYECKUX KabenbHbIX NMHMW MNepefadn npeaycMaTpuBaeTcs
ncnonb3oBaHme kKabenen, wuMeKLWKMX KaTeropmtd NO  MOJSIHUECTOMKOCTM He  Huxe
npueBeaeHHbIX B Tabn. 3.11, B 3aBUCUMOCTM OT Ha3HavyeHuns Kabenen n ycnoBuim npoknagku.
B aTOM cny4dae npu npoknagke kabenen Ha OTKPbITOM MECTHOCTWM 3alMTHbIE Mepbl MOryT



notpeboBaTbCa KpanHe peako, TO/bKO B paOHax C BbICOKMM yAesibHbIM COMPOTUBIEHUEM
rPYHTa U NOBbILEHHON MPO30BON AEATENIbHOCTLIO.

Tabnuua 3.11

PEKOMEHAYEMbIE KATEMOPUWN 1O MOﬂHMEQTOVIKOCTM
ONTUYECKNX KABEJIbHbIX JINHUA

PanoHbI Ons maructpansHoun [Ans
ceTu CBA3MN BHYTPU30OHOBbIX
ceTen CBa3un

C yaenbHbIM CcONpoTUBIIEHUEM I-1II I-1v
rpyHTa o 1000 OM x M
C yaenbHbIM COMPOTUBNEHUEM I, II I-1III
rpyHTa cebiwe 1000 OM x M
C MHOroneTHeEMep3/biM I I, II
rPYHTOM

3.3.5.3. 3awumTa CcywecTBYOLWNX ONTUYECKUX KabenbHbIX NTUHUN

Ha cywecTBylowmx onTuYeckmnx KabenbHbIX NMHUAX nepeaayn 3alnTHble MeponpusaTus
OCYLLEeCTBASAIOTCA Ha Tex ydyacTkax, rae npousowsiv NOBpexXAeHUst OT yAapoB MOJIHUU,
npyMyeM  AJMHa  3alMuwaeMoro  y4dyactka  onpegenserca  yC/0BUSIMU MeCTHOCTM
(NPOTAXKEHHOCTLID ~ BO3BbILLEHHOCTU MAM  y4yacTka C  NOBbIWEHHbIM yAENbHbIM
COMNpPOTUBNAEHMEM FPYHTaA U T.M.), HO Ao/KHA 6bITb He MeHee 100 M B KaXAyk CTOPOHY OT
MecTa nospexaeHus. B aTux cnydasx HeobxoamMmo npeaycMmaTpumBaTb NPOKAAAKY 3aLMUTHbBIX
npoBOAOB.

PaboTbl Mo 060pYyAOBaHMIO 3aWMUTHbIX Mep AOJ/KHbl OCYLECTBNATbLCS Cpa3y nocne
YCTPaHEHMS TPO30BOr0 NMOBPEXAEHUS.

3.3.6. 3awuTa OT yadapoOB MOJIHUM DNEKTPUYECKUX U OonTuyeckmx kKabenewm ceBsasm,
MPOJIOXXEHHbLIX B HACEIEHHOM MYHKTe

Mpun npoknaake kabener B HaCeNeHHOM TMyHKTE, KpoMe Cc/fy4dyass nepeceyeHus wu
conmxeHmna c BJT HanpskeHnmem 110 kB u Bblwe, 3awmTta OT YAApPOB MOJIHUU He
npeaycMaTpmBaeTcs.

3.3.7. 3awuTta kKabenewn, npoNOXeHHbIX BAONb ONYyWKW neca, B6AM3M OTAENbHO
CTOSIWMX AepeBbEB, ONOP, MauT

3awmnTta Kabenen cBaA3n, NPOMOXKEHHbLIX BAOMb OMYLWKW fleca, a Takxe B6a13n ob6bekToB
BblcOTOW 6onee 6 M (OTAENbHO CTOSWMX AepeBbeB, OMoOp JIMHUA CBA3W, JIUHUNA
aneKkTponepeaaynm, MadT MOSIHMEOTBOAOB M T.M.), NpeAyCcMaTpuBaeTcsi, €Cln paccTosiHMe
Mexay KkabeneMm wn o06bekTtoM (MM ero noA3eMHOM 4YacTbK) MeHee pPacCTOSHUMN,
npuBeAeHHbIX B Tabn. 3.12 ans pasnuyHbiX 3HAYEHUIN YAENbHOrO CONMPOTUBEHNS 3EMIIN.

Tabnuua 3.12

AOMYCTUMbIE PACCTOAHNA MEXAY KABENEM U 3A3EMNAIOLLNM



KOHTYPOM (OMOPOW)

YpaenbHoe conpoTuBeHme HaumeHbluee aonycrumoe
rpyHTa, OmM X M paccTosiHue,
M
Jo 100 5
Bonee 100 no 1000 10
Bonee 1000 15

4. 3ALLUNTA OT BTOPUYHbIX BO3AENCTBUIN MOSTHUN
4.1. O6Wwme NonoxXeHus

B pasgene 4 u3N0XeHbl OCHOBHble MPUHUMMbI 3aWKUTbl OT BTOPUYHbLIX BO34ENCTBUM
MOJTHUMN 3/IEKTPUYECKMX W 3NEKTPOHHbIX CUCTEM C Y4YeTOM pekomeHaaumn MIK (ctaHaapT
61312). DT cUCTEMbl UCMONb3YITCA BO MHOMMX OTpacnsix NpOM3BOACTBA, MPUMEHSIOLWMX
AOCTATOYHO C/OXHOEe U aoporocrosiwiee obopyaosaHue. OHM 6onee 4yBCTBUTENbHbI K
BO3AENCTBUIO MOJIHUW, 4YeM YCTPOMCTBaA Mpeablaylwmnx MOKONeHUN, Mno3ToMy Heobxoammo
NPUMEHSATb CneunasbHble Mepbl MO UX 3aluTe OT OMacHbIX BO3AENCTBUIA MOSTHUMN.

4.2. 30HbI 3aLWNTbl OT BO3AENCTBUS MOJTHUU

MpOCTpaHCTBO, B KOTOPOM pacrofioXXeHbl 3M1eKTpUYEeCKMe U 3NeKTPOHHble CUCTEMbI,
OO/MKHO 6bITb pa3feneHo Ha 30Hbl Pas/IMYHOM CTeMeHu 3alunTbl. 30Hbl XapaKTepu3ylTcs
CYyLLeCTBEHHbIM W3MEHEHWEM 3/IeKTPOMarHUTHbIX MapaMeTpoB Ha rpaHuuax. B obwem
c/lyyae, YeM Bbllle HOMep 30Hbl, TEM MeHblle 3Ha4yeHuUs napameTpoB 3/IEKTPOMarHUTHbIX
nonemn, TOKOB U Hanps>XeHWN B NPOCTPAHCTBE 30HbI.

30Ha 0 - 30Ha, rae Kaxabl o6beKkT noaBepXXeH NpSAMOMY yAapy MOAHWUU, U MO3TOMY
yepes Hero MoXeT NpoTeKaTb MOJIHbIA TOK MOHMKU. B aTor obnactmn anekTpoMarHMTHoe none
MMeeT MaKCUMasibHoe 3Ha4YeHune.

3oHa OE - 30Ha, rae o6bekTbl He noABEpXEHbl MPSAMOMY yaapy MOJHWUU, HO
3/1IEKTPOMArHMTHOE nofe He ocnabneHo U Takxke MMeeT MakCMManbHOe 3HaYeHue.

30Ha 1 - 30Ha, rae o6beKTbl HE MOABEPXEHbI NPSAMOMY yaapy MOJIHMM M TOK BO BCEX
NpOBOASILLUMX 3N1EMEHTAX BHYTPU 30Hbl MeHblle, 4YeM B 30He OE; B 3TOM 30He
3/1EKTPOMArHUTHOE MoJie MoOXeT 6biTb 0CNabneHo aKpaHMPOBaHUEM.

Mpouyne 30HbI yCTaHaBAMBAlOTCHA, ecnu TpebyeTca AanbHenwee yMeHblleHWe ToKa
n/vnn ocnabneHne 3NEKTPOMArHUTHOroO nons; TpeboBaHMs K MnapaMeTpaMm  30H
onpeaensitoTCs B COOTBETCTBUK C TpeboBaHUAMM K 3alLuMTe pa3fiMyHbIX 30H 06bekTa.

O6lwme nNpuHUMNbI pa3geneHns 3aluiaemMoro NpocTpaHCTBa Ha 30Hbl MOJSIHME3ALWMUTbI
rnokasaHbl Ha puc. 4.1.

Ha rpaHuuax 30H AOJIKHbl OCYLLECTBAATLCSA Mepbl MO 3KPAHMPOBAHUIO U COEAUHEHUIO
BCEX nepecekarnwmnx rpaHmnly MeTaJIM4YECKNX 3NTEMEHTOB U KOMMYHVIKE]LI,MVI.

[lBe npoCTpaHCTBEHHO pa3fesieHHble 30Hbl 1 C  MOMOLWbLK 3KPaHUPOBAHHOIO



coeanHeHus MoryT obpasoBaTb 06LLYHO 30HY (puc. 4.2).
4.3. DKpaHnpoBaHue

JKpaHUpoBaHUe $SBNSETCA OCHOBHbIM cnocobom YMEHbLUEHNA SNTEKTPOMArHUTHbIX
noMex.

MeTannmyeckass KOHCTPYKLUUS CTPOUTENIbHOIO COOPYXEHUS MUCMONb3yeTCs UM MOXET
6bITb MCNoNb30BaHa B KadecTBe 3KpaHa. [logobHas sKpaHHas CTpykTypa obpasyeTtcs,
HanpuMmep, CTasibHOMW apMaTypoW KpblWwW, CTEH, MONOB 34aHMS, @ TakKXe MeTalJIM4eCKUMMMU
AeTansaMu Kpbiwuy, ¢dacagoB, CTasbHbIMM KapKacamMu, peweTkaMu. OTa 3KpaHupytowas
CTpyKTypa obpasyeT 31eKTPOMarHUTHbIA 3KpaH C OTBEpCTMSAMWU (3a CYET OKOH, ABepewn,
BEHTUISIUMOHHbBIX OTBEPCTUIA, LWiara CeTKW B apMaType, LWenen B MeTanMyeckoMm dacase,
OTBEpPCTMM AN  NUHUK  2NeKTpocHabxeHusa w  T.n.). [Ona  yMeHblUeHUs BAUSHUSA
SNIEKTPOMArHMUTHbIX MNOJie BCe MeTal/Inyeckue 3feMeHTbl O0b6bekTa 3MeKTpuYecku
06beanMHAITCA U COEANHATCA C CUCTEMOMN MOMTHME3awWwunTbl (puc. 4.3).

Ecnn kabenu npoxoAaT Mexay COCeAHMMM O6beKTaMu, 3a3eMNuTenn nocneaHmnx
COeaMHATCA ANS YBENMYEHUS 4ucna napannenbHbiX MPOBOAHWMKOB W  YMEHbLUEHUS,
6narogapsi 3ToMy, TOKOB B Kabensx. TakoMy TpeboBaHMIO XOpPOLIO YAOB/IETBOPSET CUCTEMA
3a3eMfieHnss B BUAE CETKU. [Ona yMEeHbLEHUA MHAYUMPOBAHHBLIX TMOMEX MOXHO
NCNoNb30BaTh:

BHELUHEE 3KpaHUPOBaHWE;
pauMoHanbHYy NPoKIaaKy KabenbHbIX JIMHWUIA;
3KpPaAHMPOBAHUE JIMHUIN MUTAHUS N CBA3M.

Bce 3Tn MeponpusaTUS MOTyT 6bITb BbIMNOJTHEHbI OAHOBPEMEHHO.

Ecnn BHYTpM 3alimuwiaeMoro MNpPoOCTPaHCTBA MMEKTCH 3KpPaHMPOBAHHbIE Ka6eJ'IVI, nXx
3KpaHbl COEANHAKTCA C CUCTEMOM MONHME3aLWNTbl HA 060MX KOHLAX U Ha rpaHnuUax 30H.

Kabenn, vaywme oT oaHOro obbekTa K ApPYromy, no BCeW ANWHE YKIaAblBalTCHA B
MeTannmyeckme Tpybbl, ceTyaTble Kopoba wunm xenesobeToHHble Kopoba C ceTyaTom
apMmaTypon. Metannnyeckme snemeHTbl Tpyb, KOpoboB M 3KpaHbl Kabenen coeanHSAOTCS C
YKa3aHHbIMM 06WMMUM LWIMHAMKN 06BEKTOB. MOXHO HE UCMONb30BaTb MeTanInyeckne kopoba
WNKn NOTKM, €CNn 3KpaHbl Kabenen cnocobHbl BblAepXKaTb NpeanosiaraeMblil TOK MOSTHUN.

4.4. CoegnHeHns

CoeanHeHns MeTanIMyeckux >NeMeHTOB HeobXoauMMbl ANs YMEHbLUeHUS pa3HOCTU
noTeHUMANoB MexXxay HUMMKM BHYTPM 3awmwaemoro obbvekta. CoeaAMHEHUS HaXoAsLWMXCS
BHYTPM 3allMlaeMoro npocTpaHCTBa W rMepecekawwmx rpaHuubl 30H MOJIHUME3AWMUTDI
MeTaNIMYeCKUX 3/1eMEHTOB M CUCTEM BbIMOMHAKTCA Ha rpaHuuax 30H. OcywecTBnaTb
coeAMHeHUs cneayeT C NMOMOLWbO crneunanbHbiX NPOBOAHMKOB UM 3aXXMMOB U, KOraa 3TO
Heo6x0aMMO, C MOMOLLbIO YCTPOUCTB 3aLlUMTbl OT NepeHanpsiXXeHUn.

4.4.1. CoegnHeHusa Ha rpaHmuax 30H

Bce Bxogduwime CHapyXu B obbekT NMpOBOAHUKN  COEAUHANOTCA C cucTemom
MOJTHNE3aLNThI.



Ecnn BHewHne NpoBOAHWMKK, cunoBble Kabenu wnmn kabenu cBs3M BXOAAT B 06beKkT B
pasfIMyHbLIX TO4YKax W TMO3TOMY WMeeTCd HeCKONIbKO o06wmx WuH, nocneaHme
NPUCOEAMHSIIOTCA N0 KpaTyauleMy NyTU K 3aMKHYTOMY KOHTYpPY 3a3eMJIeHUs UnanM apMmaTtype
KOHCTPYKLUWN U MeTanIM4yeckon BHewHen obnuuyoske (Npu ee Hanuymun). Ecnn 3aMKHyTOro
KOHTypa 3a3eM/eHusl HeT, YyKa3aHHble oblwne WnHbl MNPUCOEANHSAIOTCA K OTAENbHbIM
3a3eMNSI0WNMM  IN1eKTpoAaM U COeAUHSATCS BHELWHMM  KONbUEBbIM MPOBOAHMKOM UK
pa3opBaHHbIM KOMbLUOM. ECnn BHewHMe NpoBOAHUKM BXOAAT B 06beKT Haa 3emnen, obwwne
LWWHbI NPUCOEAUNHSAIOTCS K FOPU30OHTaNIbHOMY KOJSIbLLEBOMY MPOBOAHUKY BHYTPU UM CHapYXWU
CTeH. DTOT MPOBOAHWK, B CBOK o4epeib, COeAMHSIETCS C HMXHWUMKU MPOBOAHMKAMU U
apMaTypomn.

MNpoBOAHMKM U Kabenu, BxoasliMe B OO6BLEKT HA YPOBHE 3eM/N, PEKOMEHAYETCS
COeAUHATb C CMCTEMOI MOJIHME3ALMUTbl HA 3TOM e ypoBHe. O6Lias WrHa B TOYKE BXO0AA
Kabeneit B 34aHME pacrnonaraeTca Kak MOXHO 6namxXe K 3aseMnauTentd W apmartype
KOHCTPYKLUU, C KOTOPbIMW OHa CoeaAMHEHaA.

KonbueBol MPOBOAHUK COEAMHSIETCS C apMaTypoil WM APYrMMU 3KPaHUPYOLWMMM
S/IEMEHTaMM, TaKUMKU KaK MeTaninyeckas o6nuuoBKa, yepes Kaxable 5 M. MUHUManbHoe
rnornepeyHoe ceyeHne MeaHbIX UK CTallbHbIX OLUMHKOBAHHbIX 3/1EKTPOAOB - 50 KB. MM.

Obwmne WKHblI AN 06beKkToB, MMeWMX MHMDOPMALMOHHbIE CUCTEMbI, FAe BAUsHUE
TOKOB MOJIHUM MpeanosiaraeTcs CBeCTM K MWHWUMYMY, CneayeT W3rotaBaMBaTb U3
MeTa/IIMYeCKUX NAacTMH C 60MbLIMM UYUCIOM MNPUCOEAMHEHUW K apMaType Wan ApYyrum
3KPaHUPYIOLIUM dN1EMEHTaM.

ANns  KOHTaKTHbIX COEAMHEHMW W  YCTPOWMCTB 3alMTbl OT MNepeHanpsixXeHwui,
pacrnofioXeHHbIX Ha rpaHuuax 3oH 0 1 1, NpMHMMaOTCA NapaMeTpbl TOKOB, yKa3aHHble B
Tabn. 2.3. Mpn HaNNMUYMM HECKOJIbKMX MPOBOAHMKOB HEOH6XOAMMO YyUYUTbIBATb pacrnpeneneHme
TOKOB MO MPOBOAHMKAM.

Ona npoBoAHMKOB M kabenen, Bxoaswmx B 06beKT Ha YpOBHE 3eMNIN, OUEHMBAETCSH
npoBoAMMas MMU YacTb TOKA MOJIHUN.

CeyeHns coeanHUTENbHbLIX MPOBOAHMKOB OMNpeaenstTca cornacHo Tabn. 4.1 un 4.2.
Tabn. 4.1 ncnonb3yeTcs, ecnu 4Yepes3 npoBOASALLMA 3N1eMeHT npoTekaeT 6onee 25% TokKa
MOJIHUWK, a Tabn. 4.2 - ecnn meHee 25%.

Tabnuua 4.1
CEYEHNA NPOBOAHNKOB, YEPE3 KOTOPbLIE MPOTEKAET
BOJIbLLAA YACTb TOKA MOJTHNA
YpoBeHb 3aluThl MaTtepuan CeyeHune, KB. MM, HEe MeHee

I-1V Meab 16

I-1V ANOMUHUN 25

I-1V Xeneso 50
Tabnuua 4.2

CEYHEHWA NMPOBOAHNKOB, YHEPE3 KOTOPbLIE NMPOTEKAET



HE3HAYUTEJIbHAA YACTb TOKA MOJTHUN

YpoBeHb 3alnTbl MaTtepunan CeueHune, KB. MM, He MeHee
I-1V Meab 6
I-1V ANIOMUHNN 10
I-1V Xeneso 16

YCTPOMCTBO 3aWMTbl OT NepeHanpsXXeHun BblbMpaeTcsl BblAepXXMBAKLWMM 4acTb TOKa
MOJSTHUM, OrpaHMYMBAIOLWMM MNepeHanps>KeHUs W o6pbiBalOWMM CONPOBOXAAKOLWME TOKM
nocne rnaBHbIX UMMYJbCOB.

MakcuManbHoe nepeHanpshkeHne Umax Ha BXoAe B O6bEKT KOOpAUMHUpPYETCs C
BblAEPXXMBAEMbIM HAMPSXXEHUEM CUCTEMBI.

YT0o6bl 3HaueHMe Umax cBOAMNOCL K MUHUMYMY, JTMHUUN MPUCOEANHAIOTCA K obwen
LiMHE NpoBOAHNKaMM MUHUMaNbHOW ASINHBbI.

Bce npoBoaslimne aneMeHTbl, Takue Kak kabenbHble AWHUK, Nepecekawwme rpaHuubl
30H MOJIHME3alWnTbl, COeANHAITCA Ha 3TuX rpaHuuax. CoeaMHeEHWE OcCyLllecTBAsSeTCs Ha
obuwen WnHe, K KOTOPON TakXe NPUCOEAUHSIOTCA 3KpaHMpyLWwme n apyrme mMetanamyeckue
3neMeHTbl (HanpuMmep, kopryca obopyaoBaHus).

ANns KOHTaKTHbIX 3aXMMOB M YCTPOWCTB MNOAABMEHUS MepeHanps>XeHuii napaMmeTpbl
TOKa@ OLEHMBAKOTCSA B KaXAOM OTAENbHOM cny4yae. MakcuManbHOe nepeHanpsiXeHue Ha
Ka)aol rpaHMue KOOPAMHUPYETCS C BblAEPXUBAEMbIM HAMpPS)XEHMEM CUCTEMbI. YCTPOKCTBa
3alWMTbl OT MEepeHanpsXeHUI Ha rpaHMUAxX pPasfIMUHbIX 30H TaKXe KOOPAMHUPYHTCS Mo
SHEepreTMYecKMM XapaKTepucTuKam.

4.4.2. CoeANHEHMUSA BHYTPU 3aluuLLaeMoro obbema

Bce BHyTpeHHMe nMpoBOASALIME 3/IEMEHTbl 3HAYUTENbHbIX pa3MepoB, Takue Kak
Hanpasnsawwme nNUMPTOB, KpaHbl, MeTa/yIMYecKme MoJbl, paMbl MeTal/IMYeCcKuUX ABEpEWN,
Tpybbl, KabenbHble NOTKW, NPUCOEAUHSIOTCS K OGnauxanwen obwen wmHe wunm apyromy
obweMy COeouMHUTENbHOMY 3/1IEMEHTY MO  Kpatyanwemy nyTtu. KenaTtenbHbl U
OOMONIHUTENbHbIE COeANHEHMS MPOBOASALLMX S/IEMEHTOB.

MonepeyHble ceyeHnsa CcoeAuMHUTENbHbLIX TMPOBOAHMKOB YKa3aHbl B Tabn. 4.2.
MpeanonaraeTcd, YTO B COeAMHUTENbHbIX MPOBOAHUKAX MPOXOAUT TOJSIbKO He3HauuTeslbHas
4acCTb TOKa MOJTHUMWU.

Bce oTKpbITble nMpoBoAdLLMe YacTu VIHd)OpMaLI,VIOHHbIX CNCTEM COEAUHAOTCA B €4AUHYIO
ceTb. B 0cobbIx cny4dadX Takad CETb MOXET HE UMETb COEAUHEHUA C 3a3EMIIUTETIEM.

Ectb aBa cnocoba npucoegmHeHMs K 3a3eMIUTeNnto  MeTa/IMdyecKux 4yacrten
WHPOPMALIMOHHBIX CUCTEM, TaKMX Kak Kopnyca, 060M04YKM WAM KapKacbl: coegnHeHus
BbIMOJIHAIOTCS B BUAE paaManbHON CUCTEMbI UM B BUAE CETKM.

Mpn ncnosb3oBaHUn pa,qmaanoM CNCTEMbI BCE €€ MEeTa/JIMYECKNE HYaCTU U30JTUPYIOTCA
OT 3a3eM/nTeNId Ha BCEM MPOTAXEHWUUN, KPOME €ANHCTBEHHON TOYKW COEAMHEHUS C HUM.
O6blyHO Takas cucrtema NCNnonb3yeTcd And OTHOCUTENbHO HebonbLINX O6'beKTOB, roe BcCe



3/1eMeHTbl U Kabenun BXxoaaT B 06bEKT B OHOM TOUKE.

PagnanbHass cuctema 3as3eMfeHus npucoeauHsieTcss K obwen cucteme 3as3eMseHus
TO/IbKO B 04HOM To4ke (puc. 4.4). B aTOM cnydae Bce NMHUM 1 Kabenn mexay yCTponcTteaMmm
obopynoBaHMsa AOMKHbI MPOKIaAbIBaTbCA NapannesbHo obpasylowmnm 3se3ay NpoBOAHMKAM
3a3eMfieHns AN YMeHblleHUs NeTaIn MHAYKTUBHOCTW. Bnarogaps 3asemMnieHuio B OAHOM
TOYKE TOKM HM3KOM 4acToTbl, MOSABASAKOWMECS MpPU yAape MOJSIHMKW, He nornajatT B
WHPOPMALUMOHHYD cucteMy. Kpome TOro, WMCTOYHWMKM HU3KOYACTOTHbIX MOMEX BHYTPM
WH(POPMALMOHHON CUCTEMbI HE CO34al0T TOKOB B CUCTEMe 3a3eMsieHMs. BBoa B 3alUMTHYIO
30HY nMpOBOAOB MPOU3BOAUTCA  WUCKKOUUTENIbHO B  LEHTpasibHOM TO4YKe CUCTEMbI
ypaBHUBAHUS NOTEHUMANOB. YKalaHHasa oblwas Touka SABASETCA TakXe HauayylmM MeCcTOM
NpUCOeaMHEHNS YCTPONCTB 3alluTbl OT NepeHanps>XeHun.

Mpn MCNONb30BaAHUN CETKU ee MeTan/IM4yeckme 4acTu He M30NUpyrtTcs oT obuwen
cucteMbl 3asemnenns (puc. 4.5). CeTka coeanHsieTcs ¢ obuen cMCTeMo BO MHOMMX TOYKax.
O6bl4HO ceTKa WUCNONAb3yeTCs ANA MPOTSXKEHHbIX OTKPbITbIX cucTeM, rae obopyaoBaHue
CBSA3aHO 60NbLIMM YUCNOM PasfiNYHbLIX NIMHUIA U Kabenem un rae oHWM BXOASAT B OO6BLEKT B
pa3INYHbIX TOYKax. B aToM cny4dae Bcs cucrtema obnagaet HU3KUM CONPOTUBIIEHMEM Ha BCEX
yactotax. Kpome TOro, 60nblioe 4YMUCIO KOPOTKO3aMKHYTbIX KOHTYpPOB CeTKM ocnabnser
MarHutHoe none B6AM3N MHDOPMAUMOHHOM cucTeMbl. [Mpubopbl B 3aWMUTHOM 30HE
COEANHSATCA APYr C APYrOM NO KpaTyalllMM pacCTOSAHUAM HECKONIbKUMU MPOBOAHMKAMU, a
TakXe C MEeTa/VIMYEeCKUMMU YacTaMU 3alUMLLIEHHOW 30Hbl W 3KPAHOM 30HbI. [lpu 3TOM
MaKCMMasibHO WCMOSb3YHOTCS MMEKLWMECS B YCTPONCTBE MEeTa//IMYecKme 4acTtu, Takme Kak
apMmaTypa B nosy, CTeHax W Ha Kpblwe, MeTaNnyecknme peleTkn, MeTannmyeckoe
obopynoBaHMe HE3NEeKTPUYECKOro Ha3HayeHusl, Takoe Kak Tpybbl, BEHTUNSUMOHHbIE U
kabenbHble Kopoba.

O6e KOHMUrypaumu, pagmanbHas M ceTka, MOryT 6biTb 06beAnHEHbl B KOMMEKCHYIO
CUCTEeMY, KaK nokas3aHo Ha puc. 4.6. O6bbl4HO, XOTH 3TO M He obsa3aTenbHO, coeguHeHue
NoKanbHOM ceTun 3aseMmsieHnss ¢ obuwen CUCTeMor OCyWecTBASETCA Ha rpaHuue 30Hbl
MOJTHMEe3aLWMThI.

4.5. 3a3zemnenHune

OcHoBHasa 3ajaya 3a3eMaslolero yCTpoMCcTBa MOJSIHME3AWMTbl - OTBECTU KaK MOXHO
6onblyto YyacTtb Toka MonHUM (50% un 6onee) B 3eMnto. OcTanbHasa YacTb TOKA pacTekaeTcs
Nno NOAXOASWMM K 34aHUI0 KOMMYHUKaunsam (obonoukam kabenen, Tpybam BogocHabkeHus
n T.n.). Npn 3TOM He BO3HMKAIOT OMNACHbIE HanNpsXXeHUs Ha CaMoM 3asemnuTene. JTa 3ajada
BbIMOJSIHAETCS CeTyaTor CUCTEMOWM MoA 34aHWEM M BOKPYr Hero. 3a3emnsiolime rnpoBOAHUKM
obpas3yloT ceTyaTbli KOHTYp, obbeamHsAOWMNA apMaTypy 6eToHa BHM3Y dyHAAMeHTa. DTO
06blYHbIN  MeTOA CO34aHMSA  3NEKTPOMArHUTHONO 3KpaHa BHWU3Y 34aHus. KonbueBou
NPOBOAHWK BOKpPYr 34aHus wn/unn B 6eTtoHe Ha nepudepun dyHOAaMeHTa coeauHseTcs C
CUCTEMOWM 3a3eM/ieHMs 3a3eMAsiWMMMU  MpoBOAHUMKAMM 06bIYHO 4yepe3 Kaxable 5 M.
BHewHNn 3azemMnutenb - NMPOBOAHMK MOXET 6bITb COeAMHEH C YKa3aHHbIMU KOJbLEBbIMU
NpOBOAHUKaMMW.

ApMaTypa 6eToHa BHU3Y pyHAAMEHTa COeAUHSAETCS C CUCTEMON 3a3eMneHuns. ApmaTtypa
AOoMKHa o06pa3oBbiBaTb CETKY, COEAMHEHHYK C CUCTEMOW 3aseMieHns 06bIYHO 4epes
Kaxable 5 M.

MO>HO MCNONb30BaTb CETKY M3 OUMHKOBAHHOW CTanu C LUMPUHOM SYENKU OObIYHO 5 M,
MPMBAPEHHYD WM MeXaHW4YeCKM NpPUKPENSEHHYID K MNPyTbaAM apMmaTtypbl 06bl4HO 4epes



Kaxabih 1 M. KOHUbl NPOBOAHMKOB CETKW MOFYT CIAYXWUTb 3a3eMSAKOWMMU NPOBOAHMKAMMU
ANst  coeAMHUTENbHbIX nonoc. Ha puc. 4.7 n 4.8 nokasaHbl MNpuMepbl CeT4YaToOro
3a3eMnsLero yCcTpomcTaa.

CBSi3b 3a3eMIUTENS M CUCTEMbl COEAUHEHMUI COo3A4aeT CUCTeMY 3a3eMnieHus. OCHoBHas
3aZa4a CUCTEMbI 3a3eMJIEHUS - YMEHbLUATb PA3HOCTb MOTEHUMAN0B Mexay Nto6bIMM TOUYKaMK
30aHUA M 06opyaoBaHMsA. DTa 3ahaya  pelaeTcs co3AaHMeM 60/bLIoro  KOJIM4YecTBa
napannesnbHbIX NyTeN AN TOKOB MOJIHUM N HaBEeAEHHbIX TOKOB, 06pasylolmX CeTb C HU3KUM
COMPOTUB/IEHMEM B LUIMPOKOM CMEKTPe 4YacToT. MHOXECTBEHHble W MapannefbHble MNyTu
MMEIOT pas/inyHble PEe30HAHCHblE YacTOTbl. MHOXECTBO KOHTYPOB C YACTOTHO-3aBUCUMbIMU
COMPOTUBNEHUAMWU CO34AOT €AMHYK CEeTb C HU3KUM COMPOTUBIIEHMEM ANSA  MOMEX
paccMaTpMBaeMOoro CrnekTpa.

4.6. YCTpOMCTBA 3alUUTbl OT NepeHanpsi>keHnmn

YcTponctBa 3awmTbl OT nepeHanpsixeHun (Y3I1) ycTaHaBauBalwTCcad B MecTe
nepeceyeHnss JNIMHUEN DNEKTPOCHabXeHus, ynpaBfieHUsl, CBA3WN, TesIeKOMMYHUKaLMK
rpaHuubl ABYX 30H 3KpaHMpoBaHMs. Y3IT KOOPAMHUPYIOT ANS AOCTUXEHUS MPUeMIeMoro
pacnpefeneHnus Harpysku mMexay HMMKU B COOTBETCTBUM C UX CTOMKOCTbIKO K pa3spyLUeHuto, a
TakXe AN YyMeHblUeHUs BEepOSiTHOCTM paspylleHMs 3awumuaemoro obopyaoBaHus nopg
BO34ENCTBMEM TOKa MOAHUM (puc. 4.9).

PekoMmeHayeTCs BXoAsLLME B 34aHUE IMHUM MUTAHUA N CBA3M COEAUHSATb OAHOM LUNMHOWN
n pacnonaratb Ux Y3l Kak MOXHO 65mxe 0AHO K APpYroMy. DTO 0COBEHHO BaXXHO B 3[aHUAX
M3 HesKpaHupylwero MaTtepuana (aepesa, kupnuya wu T.n.). Y3 BblbupatoTca w
yCTaHaBAMBaOTCA TakK, YTo6bl TOK MOMHUM 6bl1 B OCHOBHOM OTBEEH B CUCTEMY 3a3eM/IeHUs
Ha rpaHuue 30H 0 n 1.

Tak KakK 3Heprms ToKka MOJIHUM B OCHOBHOM pacCeuMBaEeTCs Ha YKa3aHHOW rpaHuue,
nocnepytowme Y3l 3awmwadT vwb  OT  OCTaBLIENCA SHeprum U BO34eNCTBuUS
3N1IEKTPOMArHMTHOrO nons B 30He 1. [nsa Haunydwen 3awmTbl OT NepeHanpsiXeHun npu
ycTaHoBKe Y3[1 NCnonb3ytT KOPOTKNE coeanHUTEeNbHbIE MPOBOAHUKN, BbIBOAbLI U Kabenu.

Mcxoaas w3  TpeboBaHMM  KOOpAMHAUMKM  MU30MSIULMM B CUJIOBbIX YCTAHOBKaxX W
YCTOMUYMBOCTM K MOBPEXAEHMSAM 3alumuaeMmoro obopyaoBaHusi, Heobxoammo BbibupaTb
ypoBeHb Y3l Mo HanpsXeHWK HUXE MaKCMManbHOro 3HayeHus, 4Tobbl BO3AeNCTBME Ha
3awumuaemoe obopynosaHme Bceraa 6bi10 HMXKE AOMYCTUMOro HanpsixxeHus. Ecnn ypoBeHb
YCTOMUYMBOCTM K NOBPEXAEHUSAM HEM3BECTEH, CneayeT NCNOIb30BaTb OPUEHTUPOBOYHLIA UK
NONYYEHHbIN B pe3ynbTaTte UCMbITaHUN ypoBeHb. KonnuecTtso Y3I1 B 3awmuiaeMon cucteme
3aBUCUT OT YCTOMUYMBOCTU 3alumuiaeMoro obopyaoBaHmMsa K NOBPEXAEHUSAM N XapaKTEPUCTUK
camux Y3Il.

4.7. 3awmTa 060pya0BaHUS B CYLLECTBYHOLWNX 34aHUAX

Bce BoO3pacTatollee WCMoSIb30BaHUE CJ/IOXHOIMO 3/1EKTPOHHOrO 060pyAoOBaHUS B YyXke
CYLLEeCTBYOWMUX 3A4aHMsAX TpebyeT 6onee HaAEXHOW 3aluTbl OT MOJHUM U APYFUX
3NEKTPOMArHUTHbIX NoMex. [NMpuMHMMaeTcs BO BHMMaHME, UYTO B CYLUECTBYHLIMX 3AaHUAX
HeobxoaMMble Mepbl MO MOJSIHME3aLUTE BbIOMPAOT C y4EeTOM OCOBEHHOCTEN 34aHUSA, TakKux
Kak KOHCTPYKTMBHbIE  3/IEMEHTbI, CYLIECTBylolWEee CcunoBoe U  UHDOPMALMOHHOE
obopynoBaHue.

Heo6xo0aMMOCTb B 3aLUTHbIX Mepax n nx Bbl60p onpeaenarT Ha OCHOBaHMMN UCXOAHbIX



AAHHbIX, KOTOpble cObMpaloT Ha CTaamu NpeanpoeKTHbIX U3bICKaHW. NpUMEpPHbI NepeveHb
TakuUX AaHHbIX npuBeaeH B Tabn. 4.3 - 4.6.

Tabnuua 4.3
NCXOAHbIE AAHHBIE O 34AHNN U OKPYXEHUU

N XapakTepuctumka

n/n

1 MaTepuan 34aHnd - KaMeHHasa Kfaaka, Kupnud, aepeeso,
xenesobeToH, CTanbHOM Kapkac

2 EanHoe 34aHMe nnmn HeCKONbKO OTAeNbHbIX 6/10k0B € 60M1bLLINM
KO/IMYEeCTBOM COeAMHEHUN

3 Hun3koe 1 Nnockoe nan BbICOKOE 3aaHue (pa3Mepbl 34aHUSA)

4 CoegnHeHa nn apMaTypa no BCEMY 34aHMUIO

5 CoeanHeHa nNu 3NeKTpPUYECKn MeTannnyeckas obnmuoska

6 Pasmepbl OKOH

7 MMeeTCcsa NN BHEWHSS CUCTEMA MOJTHME3ALWNUTLI

8 TN N Ka4yecTBO BHELWHEN CUCTEMbI MOJSTHME3ALLMUTbI

9 Tun noysbl (KaMeHb, 3eMNA)

10 |3a3eMneHHble 31eMeHTbl CoCeAHMX 34aHUN (BbICOTa, pacCTOsSHME
no
HUX)

Tabnuua 4.4
NCXOAHbIE AAHHBIE MO OBOPYOBAHUIO
N XapakTtepucrtuka

1 Bxoasiwme nnHUM (Noa3emMHble Un Bo3ayLUHbIE)

2  |AHTEHHbI UM ApYyrue BHELIHNE YCTPOMCTBA

3 Twnn cucTteMbl NUTaHUA (BbICOKOBOﬂbTHaFI NN HU3KOBOJIbTHAA,
noasemMHasa nnun Ha,Cl,3eMHa9-|)

4 Mpoknagka kabenen (UNCNO M pacnoioXKEHNE BEPTUKANbHbIX
y4acTkoB, cnocob npoknagkun kabenen)

Mcnonb3oBaHne MeTaindeckmx KabenbHbIX TOTKOB

6 NMeeTca nu BHYTpU 34aHUSA d51eKTpoHHOe obopyaoBaHune

EcTb N1 NpoBOAHWKMK, OTXOASILLUME K APYTMM 3AaHUAM

Tabnuua 4.5



XAPAKTEPUCTUNKWN OBOPYJOBAHUA

N XapakTtepucTumka
n/n

1 TN KOMMYHUKauMn mexay nHdopMaumMoHHbIM 06opyaoBaHneM
(3KpaHWpoOBaHHblE WIN  HE3KPAHWPOBAHHblE  MHOMOXW/bHble
Kabenu,

KoakcuanbHble  kabenwu; aHasnorosble UK umndpossble,
CUMMETpPUYHble

NN HECUMMETPUYHbIE; ONTOBOJIOKOHHbIE JIMHUW)

2  |YpPOBHM yCTOMUYMBOCTU 060pYyAOBaHUS K NOBPEXAEHUAM

Tabnuua 4.6

AOPYITME JAHHbBIE, KACAIOWWMECA BbIBOPA KOHLUEMUWN SALLNTDI

N XapakTtepucrTumka
n/n

1 CoegnHeHbl NN MeTanIn4vyeckne OKOHHbIE pambl

MaTtepuan Kpbiwn (MeTtann, 6eToH)

KoHdurypaumsa cetu (TN, TT vnm IT)

PacnonoxeHune aneKTpoHHOro o6opyAoBaHUs B 34aHUN

u|hrh|WIN

PacnonoxeHne coegnHeHU 3NeKTPOHHOro o6opyaoBaHMsa C
obuwen
CUCTEMOW 3a3eMNeHuns

Ha ocHoOBaHWM aHanu3a pucKa W [OaHHbIX, NpUBEAEHHbIX B Tabn. 4.3 - 4.6,
NPUHMMAETCSA pELIEHNE O Heob6XOoAUMOCTU MOCTPOEHUA WU  PEKOHCTPYKLUMW CUCTEMBI
MOJTHUE3ALUNTBI.

4.7.1. Mepbl 3aWMTbl MPU NCNONb30BAHUN BHELLHEN CUCTEMbI MOJTHUE3ALMUTDI

OcHOBHasa 3ajaya - HaxoXAeHue ONTUMANbHOro peleHus No YAy4leHUto BHELLHEN
CNCTEMbI MOJTHUE3ALWLNTblI 1 NO APYTrMM MEpPaM.

YcoBepLueHCTBOBaHMeE BHELIHEN CUCTEMbl MOJTHUE3ALWMTbl 4OCTUrAETCS:

1) BK/IIOYEHMEM BHELWIHEN MeTa/sInyeckon o6nmuoBKM WU KpblLWKX 30aHUA B CUCTEMY
MOJTHNE3allNThbI,

2) MCnoJsib3o0BaHMEM AOMNOJIHUTENbHbLIX MPOBOAHWMKOB, €CJZIM apMaTypa CoedguHEHa Mo
BCEWN BbICOTE 34aHUSA - OT KPbIWW Yepe3 CTEHbI A0 3a3EMJ/IEHUA 34aHUA,

3) YMEHbLWIEHNEM MPOMEXYTKOB MexXay MeTaJIM4eCKNMMN CnyCKaMn MU yMEHbLUEHUEM
lwara ss4emnKkm MOJIHUENPUEMHUKA,



4) yCTaHOBKOW coeauMHUTEeNbHbIX Mnonoc (rmbkux nNOCKMX NPOBOAHWKOB) B MecCTax
CTbIKOB MeXAy COCeaHWMMU, HO CTPYKTYPHO pa3aeneHHbiMn 6nokamu. PacctosiHue mexay
Noa0CaMmn AO/MKHO 6biTb BABOE MEHbLUE PACCTOSHMSA MexAy CryCKaMu;

5) COEANHEHMNEM NPOTAXEHHOIO npoeoaa C OTAENbHbLIMU 6nokamn 3gaHusA. O6blYHO
coeanHeHUs HeobxoauMbl Ha KaXKaoM yrny KabenbHOro fI0TKa, U CoeaMHUTENbHbIE NOAOCHI
BbIMOJTHAKTCA KaK MOXHO KOPO4eE;

6) 3aWmMTON OTAENbHLIMU MONHUENPUEMHUKAMKN, COeAMHEHHbIMW C Ob6Llen cucTtemon
MOJTHME3alUUTbl, €CNM MeTaN/IMYeCKMe 4YacTU KpbIWW HYXAAKTCA B 3aluTe OT MpsIMOro
yAapa MOJSIHMU. MONMHMENPUEMHUK [AO/MKEH HaxoAuTbCA Ha 6e30nmacHOM pacCTOsiHUKM OT
YKa3aHHOro 3/1IEMeHTa.

4.7.2. Mepbl 3aWmMTbl NPU NCNONb30BaHUK Kabenen

DdDDEKTUBHBIMU MEPAMU MO CHUMXKEHUIO MEPEHANpPSXXEHUN SBMAIOTCA pauluoHanbHas
Npoksagka W 3KpaHMpoBaHWe kabenei. 3TM Mepbl TEM BaXHeEE, YEM MeHblue 3KpaHUpyeT
BHELUHASA CMCTEMA MOJIHME3ALMUTHI.

Bonbwnx netenb MOXHO wu3lbexartsb, npokKnagbiBad COBMECTHO CWJ1I0BblE kabenn wu
3KpaHUpoOBaHHbIE kabenu ceasu. DKpaH coeanHsaeTcs ¢ O60pYﬂOBaHMeM Ha o6omx KoHUaX.

Jlioboe pononHuUTENbHOE 3KpaHMpoBaHWe, HanpuMep Npokiaaka Nposoaos 1 Kabenen B
MeTa/sInyecknx Tpybax WM noTkax Mexay 3Ta)XKamu, CHMXAET MOJSIHOe COMpoTUBIIEHUE
obLien cucTteMbl coeanHeHUn. TN Mepbl Hanbonee BaXHbl 4719 BbICOKUX WUAN NPOTSXKEHHbIX
34aHUM nnu koraa obopynoBaHme AO/MKHO paboTaTb 0CO6EHHO HaaexXHO.

MpeanoyTuUTeNnbHbIMM MecTaMm yctaHoBkM Y3I1 asnstoTca rpaHmubl 3oH 0/1 n 30H 0/1/2
COOTBETCTBEHHO, PacrnosioXXeHHble Ha BXO4e B 34aHue.

Kak npaswno, obwas ceTb COeAMHEHUM He UCMOoNb3yeTcs B paboueM pexumme Kak
obpaTHbIN NPOBOAHUK CMIOBON U MH(MOPMALMOHHON Lenu.

4.7.3. Mepbl 3aWUTbl NPU UCMONb30BAHMM aHTEHH U Apyroro 060pyAoBaHuUS

MNpuMepaMu Takoro o60pyZioBaHUS ABNSKOTCA pasfiMyHbie BHELHWE YCTPOWCTBA, Takue
KakK aHTEHHbl, MeTeoposiorMyeckne AaTYNKU, KaMepbl Hapy>XHOro HabnoaeHus, Hapy>XHble
AATUYMKM Ha TMPOMbIWSIEHHbIX 06bekTax (AaTyMKW AaBNeHusi, TeMnepaTypbl, CKOPOCTU
MoTOKa, MOMOXEHUS KnanaHa u T.4.) u nwboe Apyroe 31eKTpU4eckoe, 3/1EKTPOHHOE U
paanoobopyaoBaHMe, YCTAaHOBNEHHOE CHapPYXW Ha 34aHMW, MayTe WKW MPOMbIWNEHHOM
pesepByape.

Mo BO3MOXHOCTM  MOJIHMEOTBOA YCTaHaBNMBaeTCcs TakuMM  06pa3oM,  YTOObI
obopynoBaHMe 6blN0 3alUULLIEHO OT MPSAMOro nonagaHus MonHUKU. OTAeNbHble aHTEHHbI
OCTaBASAOT abCONMOTHO OTKPbITLIMU MO TEXHONIOMMYECKMM COObpaxeHnssM. HekoTopble U3 HUX
MMEKT BCTPOEHHYK CUCTEMY MOJIHME3AWMUTbl M MOryT 6e3 MoBpeXxAeHUN BblaepaTb
nornagaHve MoJsHUW. [Opyrne, MeHee 3alluMUEeHHble TUMbl aHTEHH, MoryT TpeboBaTb
ycTaHoBkK Y3M Ha nuTatowem kabene, ytobbl NpeaoTBpaTUTh NonagaHne Toka MOJIHUKU No
kKabento aHTeHHbl B TMPUEMHUK WAM nepeaatymk. [pu HaNMuMKM  BHELWHEW CUCTEMbI
MOJTHME3aLUUTbl KPEN/IEHUS aHTEHHbI NMPUCOEAUNHAOTCS K HEN.

HaBegeHne Hanps>XeHna B kabensax MexXxay 3AaHnAMMU MOXHO NpeAOoTBpaTUuTb,
npoknaabiBaa X B COEANHEHHbLIX META/IJTMYECKUX JTIOTKaX NN pr6ax. Bce kabenu, nayuwmne



K CBSI3@aHHOMY C aHTEHHOM 060pyaoBaHWMIO, NPOKNaAbIBAOTCA C BbIBOAOM U3 TPybbl B OAHOM
Touke. Cneagyet o6paTuTb MakKCMMasbHOE BHMMaHME Ha 3KpaHUpyloLWMe CBOWMCTBA CamMoro
obbekTa W NpoknaabiBaTb Kabenn B ero TpybyaTtbix anemeHTax. Ecnm aTo HEBO3MOXHO, Kak
B CNlydae C TeXHONIOrMYEeCKMMU eMKOCTSMW, Kabenu crneayeT NpoknaabiBaTb CHApyXu, HO
KaKk MOXHO 65mxe K 06beKkTy, MaKCUManbHO WMCMONb3ys MpPUM 3TOM TaKUE eCTECTBEHHbIE
3KpaHbl, KaKk MeTannyeckme nectHuubl, Tpybbl n ap. B Mautax c L-o6pa3HbiMM yrnoBbIMU
3/leMeHTaMM kabenu pacnonaraloTca BHYTPUM Yyrna Ans MakCUMMasbHOWM eCTeCTBEHHOM
3aWmTbl. B KpaliHEeM cnydyae psSAaoM C kabeneM  aHTEeHHbl cneayeT  pasMecTuTb
3KBUMOTEHUMANbHbIN COEAMHUTENBbHbBIN NPOBOAHUK C MUHUMalbHbIM MOMEPEYHbIM CEYEHUEM
6 KB. MM. Bce 3TM Mepbl CHMXAKT HaBEAEHHOE HanpshkeHne B neTne, obpa3oBaHHOWM
kabenamMu M 30aHMEM, U, COOTBETCTBEHHO, YMEHbLUAIT BEPOSTHOCTb NMpobosi Mexay HUMWU,
T.€. BEPOSAITHOCTb BO3HMKHOBEHMSI AyrM BHYTpM 0OOpPYyAOBaHMS MeEXAY >SNEKTPOCETbI U
34aHMEM.

4.7.4. Mepbl 3aWmMTbl CUOBLIX Kabenen n kabenen ceA3n Mexay 34aHUAMN

Cesa3n MeXAay 3AaHNAMU nNoApa3aenAoTCA Ha ABa rnaBHbIX TUMa:. CU0BbIE kabenu ¢
MeTaN/In4yecKom O6OJ'IOL-IK0171, METa/IJIn4eCKNE (BMTaFI napa, BOJIHOBOAbI, KOaKCWaJibHblE U
MHOIOXXUJ1bHbIE |<a6em/|) N ONTOBOJIOKOHHble Kabenu. 3alunTHble Mepbl 3aBUCAT OT TUMOB
kabenen, Ux Konu4yecTtBa, a TakXe OT TOro, COeAUHEHbl N CUCTEMbl MOJSIHME3ALUUTDI ABYX
3AaHUN.

MONHOCTBIO  U30/IMPOBAHHbLIA  ONTOBOJIOKOHHLIN  Kabenb (6e3  MeTanMyeckoro
apMmpoBaHua, donbrM Ans 3awmTbl OT BAarm WUAM CTanbHOrO BHYTPEHHEro npoBOAHMKA)
MoXeT 6bITb NpuMeHeH 6e3 AoOMONHUTENbHbIX Mep 3aWnTbl. MiIcnonb3oBaHMe Takoro kabens
ABNAETCA HauNyylwMM BapuaHTOM, TaK Kak obecnedyvMBaeT nMOSIHYK 3aluUTy OT
3NEeKTPOMAarHUTHbLIX BO3adencTBmin. OgHako ecnm  kKabenb  COAEpXWUT  MNPOTSXXEHHbIN
METaNIMYECKUN 3MEMEHT (3@ WUCKIKYEHMEM XUN AUCTAHUMOHHOIO NUTaHUS), NOCneaHun
AomkeH 6bITb HA BXOAE B 34aHMeE NMpUCOeAuHEH K 0bLeln cuctemMe coeguHeHnm n He AoIXKeH
HanNpsiMy0 BXOAUTb B ONTUYECKUM NPUEMHUK UNU NepeaaTyuk. Ecnm 3aaHmsa pacnonoXeHbl
611M3KO Apyr K Apyry U MX CUCTEMbl MOJSIHME3aAWMUTbl HE COeAUHEHbl, NpeanoYTUTENbHee
MCNOSb30BaTb OMTOBOJIOKOHHbIN Kabenb 6e3 MeTanIMYecknx 3EMEHTOB BO u3bexaHue
6onbWMX TOKOB B 3TUX 3/eMeHTax M UX neperpeBa. Ecnm xe mmeercsa CoeAVMHEHHbIN C
CUCTEMOW MOJIHME3aWnTbl Kabenb, TO MOXHO WCMONb30BaTb ONTUYECKMA Kabenb ¢
MeTa//INYEeCKUMM 3/IEMEHTAMN, YTOObI OTBECTM YacTb TOKa OT nNepBoro kabens.

MeTannunyeckne kabenn Mexay 34aHUMSMM  C  U30/IMPOBAHHbLIMW  CUCTEMaMMU
MOSIHME3awWmTbl. [pn AaHHOM COEAMHEHUN CUCTEM 3alUUTbl MOBPEXAEHMNS BECbMA BEPOSTHbI
Ha oboMX KOHUaxX Kabens BCNeACTBME MPOXOXAEHMUS MO HEMY TOKa MOSHWUKU. MNo3ToMy Ha
obonx kKoHuax kabens HeobxoauMo ycTaHoBMUTb Y3Il, a TakXe, rae BO3MOXHO, creayeT
COEANHATb CUCTEMbI MOSTHME3ALWNTbI ABYX 34aHWIA U NpOKIaabiBaTb Kabenb B COEANMHEHHbIX
MeTannMyecknx noTkax.

MeTannuyeckne  kabenn  Mexay  34aHMAMM  C  COEAMHEHHbIMWM  CUCTEMaMu
MOJSTHMEe3awWuTbl. B 3aBMCMMOCTH OT umncna kabenen Mexay 34aHUAMU 3alLUTHbIE MepPbl MOTYyT
BK/IIOYATb coeanHeHue KabesnbHbIX JIOTKOB MPpU HEeCKOSbKNX Kabenax (418 HoBbIX Kabenen)
wan npu 6onbwWoOM KonudectBe kKabenewn, Kak B ciydae C XMMWYECKMM MNPOU3BOACTBOM,
3KpaHUpOBaHME WU MPUMEHeHne rMbKUX MeTannoWNaHroB AN MHOIMOXWAbHbIX Kabenen
ynpasnenus. [lloacoeamHeHne obomx KoHUOB kKabens K  CBSI3aHHbIM  cUcTeMaM
MOJIHME3aWwmTbl 4YacTo obecneynBaeT AOCTAaTOYHOE SKpaHUpoBaHue, ocobeHHO ecnu kabenen
MHOIO M TOK pacrnpenennTtcs Mexay HUMMN.



PEKOMEHOALMN
MO 3KCMAYATALUMOHHO-TEXHUYECKOW AOKYMEHTALINMN, MOPAAKY
MPUEMKW B SKCIJTYATAUUIO N SKCINYATALIMN
YCTPOWCTB MOJIHUE3ALLUTDI

1. PaspaboTka akcnayaTauMoOHHO-TEXHUYECKOW AOKYMEHTaumnm

Bo Bcex opraHmMsaumsax u NpeanpusTUsSX Hes3aBUCUMMO OT ¢GOpM COB6CTBEHHOCTM
pEKOMEHAYETCS  MMEeTb  KOMMJIEKT  3KCMJlyaTauMOHHO-TEXHUYECKONW  AOKYMEeHTauuu
MOJIHME3aLNTbl 06BLEKTOB, A1 KOTOPbIX HEO6XO0AMMO YCTPONCTBO MOMTHME3ALLMUTbI.

KomnnekTt 3KCI'IJ'IyaTaLI.MOHHO-TeXHML-IeCKom AOKYMEHTaUunnM MOJTHUNE3ALWNTblI COOEPXKUT.
NMOACHUTENIbHYIO 3alMnNCKYy,
CXEMbl 30H 3alLUUTbl MOJTHNEOTBOAOB;

pabounMe  4YepTexXm  KOHCTPYKUWI  MOSIHMEOTBOAOB  (CTpouTenbHass  4acTb),
KOHCTPYKTUBHbIX 3/1IEMEHTOB 3alUNTbl OT BTOPWUYUHbLIX MPOSABIEHUA MOMHMU, OT 3aHOCOB
BbICOKMX MOTEHLMANOB Yepe3 HA3eMHble U MNOA3EMHble METaNIMYeCKME KOMMYHMKALUK, OT
CKOJb3ALLNX UCKPOBbIX KAHAN0B U pa3psaoB B FPyHTE;

NPUEMOYHYIO  [OKYMeHTauuto  (aKTbl TMPUEMKWM B  3SKCMJyaTauuw  YCTPOMUCTB
MOJSTHME3aLWNTbl BMECTE C MPUNOXKEHUSAMM: aKTaMM Ha CKpbITble paboTbl M  aKTaMmu
MCMbITAHUN YCTPOMCTB MOJSIHME3ALWMTbl M 3alWMTbl OT BTOPWUYHbLIX MPOSIBEHUIA MOSTHUWN U
3aHOCa BbICOKMX MOTEHLMAOB).

B nosicHUTenbHOM 3anncke NpuBoAATCS:
NcxoaHble AaHHble pa3paboTKM TEXHUYECKON AOKYMEHTAUNK;
NPUHATbIE CNOCO6bl MOSTHME3ALWUTbI 06BEKTOB;

pacyeTbl 30H 3alWlunThl, 3a3eMnuTenen, TOKOOTBOAOB W 3/1EMEHTOB 3aWuTbl OT
BTOPUYHbIX I'IpOﬂBJ'IeHVIl‘/JI MOJTHUMN.

B NOSICHUTENbHOIM 3anMcKe YKa3blBAlOTCS MNpeanpusitme - paspaboTumk KOMMJekTa
3KCMyaTauMOHHO-TEXHUYECKOIM [OKYMEHTALMM, OCHOBaHWE ANs ero pa3paboTku, nepeveHb
AENCTBYIOWNX HOPMATMBHbLIX [OOKYMEHTOB W TEXHWYECKON [AOKYMEHTALMWU, KOTOPbIMU
PYKOBOACTBOBaNMCbL Npu  paboTe Haa MNpoOeKTOM, cneuuwanbHble TpeboBaHMS K
NPOEKTUPYEMOMY YCTPOMUCTBY.

NcxogHble aaHHble Ans NMPOEKTNPOBAHNA MOJTHUE3ALLNTbI BK/THOYAKOT!:

reHepanbHbin MJ1laH O06BLEKTOB C YyKasaHWeM pacnosioXkeHuss Bcex o06BbEeKToB,
noanexalwmx MonHuesawmTe, aBTOMOOBUABbHbIX U Xene3HbIX A0POr, HAa3eMHbIX U MOA3EMHbIX
KOMMYHUKauMn (TensoTpacc, TEeXHONOMMYeCKUX W CaHTeXHU4Yecknx Tpybonposoaos,
aNeKTpuyecknx kabenem n NpoBoAoK N060ro HasHavYeHus n T.n.);



KaTeropmn MOJTHNE3alnNTbl KaXaoro obbekTa;

AaHHble O K/IMMATUYECKUX YCNOBUSX B pPaMOHE pasMelleHus 3almuaeMblX 34aHUn U
COOpYXeHUn (MHTEHCUBHOCTU FPO30BON AEATENbHOCTM, CKOPOCTHOM Hanope BeTpa, TOJIWMHE
CTEHKM ronosiega v T.M.), XapaKTePUCTUKY IFPpyHTa C yKa3aHMEM CTPYKTYpbl, arpeCCUBHOCTU
N poaa NouyBbl, YPOBHS FPYHTOBbLIX BOA;

yAEeNbHOE 3neKTpuyeckoe conpotuBneHne rpyHta (OM x M) B MeCTax pacnosioXeHus
o6bekToB.

B pasgene "lMpuHATble cnocobbl MonHWesawmTbl 06beKTOB" mM3naratoTcs BblbpaHHbIe
Cnocobbl 3alMTbl 34aHUIA U COOPYXEHWUM OT HEMOCPeACTBEHHOr0 KOHTAaKTa C KaHasoM
MOJTHUMN, BTOPMYHbIX MNPOSBNEHUIA MOJIHUM W 3aHOCOB BbICOKMX TMOTEHUMaNoB 4epes
Ha3eMHble U NOA3EMHbIE MeTalSIn4YeCckne KOMMyHUKaLNMN.

O6beKTbl, MOCTPOEHHble (MPOEKTUPYEMbIE) MO OAHOMY M TOMY X€ TUMOBOMY WU
NMOBTOPHO MPUMEHSIEMOMY TMPOEKTY, UMEKLWMEe eauHble CTPOUTEsIbHbIE XapaKTEPUCTUKU U
reoMeTpuyeckme pasMepbl U OAWMHAKOBOE YCTPOWCTBO MOJIHME3aLWUTbl, MOTYT MMETb OAHY
o6Llyl0 CXeMy M pacyeT 30H 3alMUTbl MOMHMEOTBOAOB. [lepeyeHb 3TUX 3allULLAEMbIX
06BHEKTOB MPUBOAUTCSA Ha CXEME 30Hbl 3aLLUNTbl OAHOI0 N3 COOPYXEHUN.

Mpwn npoBepke HaAEXHOCTU 3alMTbl C MUCMOSIb30BaHMEM MpOrpamMMHOro obecnedyeHus
NPUBOASATCS AaHHble KOMMbIOTEPHbIX pacyeToB B BWAE CBOAKWM MPOEKTHbIX BapWaHTOB WU
dbopmupyeTca 3akntoyeHme 06 nx apHeKTUBHOCTH.

Mpn  pa3paboTke TeXHMYECKOM  AOKYMEHTauum npepnaraetcs  MakKCMMasnbHO
NCMosb30BaTb TUMNOBbIE KOHCTPYKUWUN MOSTHMEOTBOAOB M 3a3eMnuTenen u Tunosble paboune
yepTexm no MonHuesawmTe. [pn HEBO3MOXHOCTU MNPUMEHEHMS TUMOBbLIX KOHCTPYKLMM
YCTPOUCTB MOSIHME3aWmnTbl MOryT pa3pabaTtbiBaTbCad paboume yepTexm OTAeNbHbIX
3N1eMeHTOoB: PyHAAMEHTOB, ONMOpP, MO/THNENPUEMHUKOB, TOKOOTBOAOB, 3a3eMIUTENEN.

Ana yMeHblleHnss 06beMa TEXHUUYECKOMN AOKYMEHTAUUU U yaelleBNeHNs CTpoOUTENbCTBA
pPEKOMEHAYETCA COBMEWaTb MpoeKTbl MOJIHME3aWmnUTbl C pabouymmu 4yepTexamMu Ha
obulecTpouTenbHble  paboThl n paboThbl no MOHTa)y  CaHTEXHWYEeCcKoro u
3/1EKTPOTEXHUYECKOrO 060pylIOBaHMS C  LENbi WCMNONb30BaHUSA AN MOMHWE3ALWMUThI
CaHTEXHUYECKMX KOMMYHUKALMUIM U 3a3eMNINTENEN SNIEKTPOTEXHNUYECKUX YCTPOMCTB.

2. Mopsapok NpMeMKn yCTPOMCTB MOJSTHUE3aLMThl B 3KCMlyaTaumio
MonHue3aWwmnTHbIe yCTPOMCTBa 06beKToB, 3aKOHYEHHbIX CTPOUTENLCTBOM
(peKOHCTpYyKUMeE), NpUHUMAKOTCS B 3KCnayaTauumto pabouer KoMmccuenm m nepenaroTcs B
3KCN/yaTauuio 3aKasymKy A0 Hayasla MoHTa)ka TexXHonormyeckoro obopyaoBaHus, 3aBo3a u
3arpy3Kku B 34aHMS U COOPYXeHns 060pya0BaHUS U LLEHHOIo MMYLLECTBa.

NMpneMkKa MONHME3ALWNTHBIX YCTPOMCTB Ha AENCTBYHOWMX OObeKkTax OCyLLecTBsSeTCs
pabouen KoMuccmen.

CoctaB pabouenn KoOMUCCUMM onpenensieTcs 3aka3udmkoMm. B coctaB paboueinn kommccum
06bIYHO BKIKOYAKOTCA NpeacTaBUTeNN:

OTBETCTBEHHOIO 3a 3/1EKTPOX034 NCTBO;

I'IO,EI,pFl,CI,HOVI OopraHun3auuu,



MHCMEeKUMN NPOTUBOMNOXKapHOW OXpaHbl.
Pabouen KoMmnccun NpeabsaBnsoTCa cnegyowme 4OKYMEHTbI:
yTBEpPXAEHHbIE NPOEKTbl YCTPOMCTBA MOJSIHME3ALUNTDI;

aKTbl Ha CKpbITble paboTbl (MO YCTPOMCTBY M MOHTa)Ky 3as3eMnuTenei U TOKOOTBOAOB,
HEeAOCTYMHbIX A/ OCMOTpa);

aKTbl MCMbITAHUIA YCTPOWCTB MOJSIHME3ALWMTbl U 3alUTbl OT BTOPUYHBLIX MPOSABNEHUN
MOJTHUM M 3aHOCa BbICOKMX MOTEHLUMasoB 4epe3 HaseMHble WU MOA3EMHbIE MeTansmyeckme
KOMMYHMKauMn (AaHHble O COMPOTMB/IEHUN BCEX 3a3eMAUTEsNIEN, pe3ysbTaTbl OCMOTPa U
npoBepkn paboT Mo MOHTaXy MOSIHMENPUEMHUKOB, TOKOOTBOJOB, 3a3eMIUTENEN, SNEMEHTOB
UX KpEenJeHusl, HaAeXHOCTU DNEeKTPUUYECKUX COeAUHEHUN Mexay TOKOBeAyLIUMU
3NeMeHTaMu u ap.).

Pabouas KoMMCCUS MPOM3BOAUT MOJSIHYHO MPOBEPKY W  OCMOTP  BbIMOSIHEHHbIX
CTPOUTENbHO-MOHTaXHbIX PaboT MO MOHTaXYy MOJIHME3ALWNTHbLIX YCTPOMCTB.

MpueMKa MOSHME3ALMNTHbBIX YCTPOMCTB BHOBb CTPOSILLMXCA O6BLEKTOB 0odopMIseTcs
aKTaMU MpUeMKN 060pyaAoBaHUA ANS YCTPOWCTB MOSIHME3aWnTbl. BBOA MOMHME3ALMTHBIX
YCTPOWCTB B  3Kcrnyatauuto  odopMmnsercs, Kak MpaBuIo, aKTaMu-Aonyckamu
COOTBETCTBYIOLMX OPraHOB roCyAapCTBEHHOIO KOHTPONS U HaAa3opa.

Nocne nNnpueMKnM B 3KCnayaTauuilo YCTPOWCTB MOJSIHME3alMTbl COCTaBASAOTCSA nacrnopTta
MOJIHME3aWMTHbIX YCTPOMCTB W nacnopta 3a3eMnuteniel YCTPOUCTB MOJIHME3aLlLUThl,
KOTOpble XPaHATCHA Y OTBETCTBEHHOMO 3a 3/1IEKTPOXO3SUCTBO.

AKTbl, YTBEpPXAEHHble PYKOBOAWUTESIEM OpraHuM3auuM, BMeCTe C NpeAcTaBIEHHbIMU
aKTaMM Ha CKpbiTble paboTbl M MNPOTOKOSAbl W3MEPEHM BKAKOYAKOTCS B NacrnopT
MOJIHME3ALUNTHbIX YCTPOMCTB.

3. DKcnayaTauus yCTPONCTB MOJIHME3ALWUTbI

YCTpOMCTBA MOJIHME3aLUNTbl 34aHUN, COOPYXEHUN N HAPYXHbIX YCTAHOBOK 06beKkToB
3KCNAyaTUpyTCca B COOTBETCTBMM € [lpaBunamMm  TeXHUYECKOW  IKCnayaTaumum
3N1EeKTPOYyCTaHOBOK noTpebutenen wn  yKasaHUsaMWU  AaHHOM  UHCTpyKkumu. 3apadven
3KCnlyaTauMn yCTPOMCTB MOJIHME3aWMTbl 06bEeKTOB SABASETCA Nnogaep)XXaHnue nx B COCTOSAHUU
Heo6XxoAMMOM NCMPABHOCTU N HAAEXHOCTU.

Ona obecneyeHnss NOCTOSAHHOW HAAEXHOCTU pa6OTbI YCTpOVICTB MOJTHNE3alNThI
€XerogHo nepea HaydasJioM rpo3oBoro Ces3OoHa npouM3BoAUTCA MNpoOBEPKa UM OCMOTPp BcCeX
YCTDOVICTB MOJTHNE3aLLUNTDI.

MpoBepkM MPOBOAATCS TaKXe Mnocne YCTAaHOBKWM CUCTEMbl MOSIHME3aAWMUTbl, Nocne
BHECEHUS KaKuxX-nmbo U3MEHEeHUN B CUCTEMY MOSHME3alMTbl, nocne nbbiX NOBpeXaeHUN
3awmwaemoro obbekTta. Kaxpas npoBepka NpoBOAUTCS B COOTBETCTBMM C pabouen
nporpamMmMomn.

Ana npoBedeHnsa npoBepkn coctossHUAa M3C ykasbiBaeTca npuyYMHa MNpPOBEPKU W
OpraHm3yrTCsA:

KOMUCCUSI MO npoBeAeHWo npoBepku M3C c  ykasaHuMeM (YHKUMOHANbHbIX



06a3aHHOCTEN YNeHOB KOMUCCUM NO 06cnenoBaHUO MOSTHUE3ALWMUTDI;
paboyas rpynna no nposeaeHN0 HEO6X0ANMbIX NU3MEPEHWUI;
CPOKM NpoBeAEHNSI MPOBEPKU.
Bo BpeMsi ocMOTpa 1 NpoBEpPKM YCTPOMUCTB MOSTHME3ALWNTbI pEKOMEHAYETCS :

NpoOBEPUTb  BM3yaslbHbIM  OCMOTPOM  (C  noMowbi  6UMHOKISA)  LIEOCTHOCTb
MOJTHUEMPUEMHUKOB M TOKOOTBOAOB, HAAEXHOCTb UX COEAUHEHMUSA U KPENSIEHUSA K MayTaM;

BbIABUTb 3/1EMEHThHI YCTpOﬁCTB MOJTHNE3allNThI, Tpe6y+ou.|,me 3aMe€Hbl WJIN PEMOHTA
BCneacTBueE HapyweHnsa nux MexXaHM4YeCcKomn NMPOYHOCTH,

OnpefennUTb CTeneHb paspyLIEHUS KOpPpPO3UEl OTAE/NbHbIX 3/1EMEHTOB YCTPOWUCTB
MOJIHME3ALNTbI, NMPUHSATb MEpPbl MO AHTUKOPPO3MOHHOW 3allUTE U YCUJIEHUID SNIEMEHTOB,
NOBPEXAEHHbIX KOPPO3MEN;

NPOBEPUTb HAZAEXHOCTb 3/1EKTPUUECKUX COEAUMHEHWUN MeXAy TOKOBeAyLIMMM YacTsaMu
BCEX 3/IEMEHTOB YCTPOMCTB MOJIHUE3ALUTDI;

npoBEPUTb COOTBETCTBUE YCTpOVICTB MOJTHME3aLUNTbl Ha3HaAYeHU0 06BbEKTOB N B Ccniyyae
Hann4yna CTpouUTENbHbLIX WUIN TEXHONTOrMYECKUX U3MEHEeHUN 3a HpeD,LUECTBYPOU.lMVI nepunoa
HaMETUTb MeponpuaTna no MoAdeEPHU3aunMn U PEKOHCTPYKUMM  MOJTHUE3ALWUNTbI B
COOTBETCTBUUN C Tpe6OBaHVIF|MM HacTosLwen NHCTpYKUMK;

YTOYHUTb UCNONHUTENBbHYIO CXEMY YCTpOmCTB MOJTHNE3aWNTbl 1N ONpeaennTb nNyTun
pacteKkaHuna TOKa MOJIHMKM NOo €e 3/1eMeHTaM Nnpu pas3psaae MOJHUMKM MeToAOM UMMUTaUUU
pa3psdaa MOJIHMM B MOJIHUEMPUEMHUK C NMOMOLWbIO Cneunain3mpoBaHHOro U3MEpPUTENIbHOIO
KOMMNEKCa, noaKar4yeHHOro Mexay MOJIHUENMPUEMHUKOM M yaane€HHbIM TOKOBbIM
3N1EKTPOAOM;

M3MEPUTb 3HAYEHNE COMpoTUBIIEHNA PaCTEKAHUKO UMMYJIbCHONO TOKa METOA0M
"aMnepMeTpa-BoanMeTpa" C noMouWbto cneunanamnnpoBaHHOro UISMEPUTENIbHOINO KOMMMIEKCa,

M3IMEPUTb 3HAYEHUA MMNYJNbCHbIX I'IepeHaI'IpFI)KeHMVI B CeTAX 31'IeKTpOCHa6)KeHVIF| npu
vyoape MOJIHUWN, pacnpeaeneHna noTteHumanoBs MO METAJUVTIOKOHCTPYKUMAM WU CUCTEME
3a3eMNieHna 3aaHna MeToaoM MMUTauunn ygapa MOJIHMKM B MOJIHUENPUEMHUK C TMOMOLLbIO
cneunann3npoBaHHOro USMEpUTEIbHONO KOMMEKCa,

M3MEPUTb 3HAYEHNE ISNNIEKTPOMArHUTHbLIX nonem B OKPECTHOCTM PpacnosioXXeHus
YCTpOVICTBa MOJIHMUE3aWnmTbl METOAOM UMUTAUMMN YyAapPa MOJHUM B MOJIHUEMNMPUEMHUK C
nMnoOMOLbKO cneunasibHbIX aHTEHH,

NpOBEPUTb HaIM4ynNe Heobxoanmon AOKYMEHTaLUKnn Ha YCTpOﬁCTBa MOJTHNE3aLllNThbI.

MepnoanyeckoMy KOHTPOAK CO BCKPbITUEM B TeyeHue wectn net (ans obbektos I
KaTeropmu) noABepratTCs BCE MCKYCCTBEHHble 3a3eMauTenn, TOKOOTBOAbI M MecCcTa WUX
NPUCOEAMHEHUN; NpU 3TOM €eXerogHo npoum3soauTcsa npoeBepka A0 20% wux obuwero
KonuyecrtBa. lMopaXxeHHble KOppo3ueKn 3as3eMnmTenM U TOKOOTBOAbl MPU YMEHbLUEHUU KX
naowaan nonepevyHoro ceyeHns 6onee yem Ha 25% A0MKHbI ObITb 3aMEHEHbl HOBbIMMU.

BHeouepeaHble 0OCMOTpSI YCTDOVICTB MOJTHUE3aWNTbl Cneayetr npom3BoAUTb MOCNe



CTUXUNHbIX 6eacTBuint (yparaHHbIl BeTep, HaBOAHEHWE, 3eMJeTpsiCeHMe, Mnoxap) U rpos
ype3BblHANHON MHTEHCUBHOCTM.

BHeouepegHble 3aMepbl COMPOTUBAEHUS 3a3eM/IeHUs YCTPOWCTB MOJIHME3aLUTbI
cneayetr npomnseoanMtb MNocne€  BbIMNO/IHEHUA PEMOHTHbIX pa60T KakK Ha YCTpomCTBaX
MOJTHME3aWMTbl, TaK U Ha CaMUX 3alumLLaeMbliX ob6bekTax n B6an3n HUXx.

Pe3ynbTaTbl NpoBepok oOpPMISAITCA akTaMM, 3aHOCATCSA B nacrnopTa M XypHan ydeTa
COCTOSIHUS YCTPONCTB MONTHUE3ALWMUTbI.

Ha oOCHOBaHMWM NOMy4YeHHbIX JAaHHbIX COCTaBASAETCA MJlaH peMoHTa W yCTpaHeHus
AedeKToB YCTPOMUCTB MOJTHME3aLLNTbI, 0OBHapy>XeHHbIX BO BPeMsSi OCMOTPOB M NPOBEPOK.

3eMnsaHble paboTbl y 3awWMuaeMblX 343aHUA U COOPYXEHUHM 06bEeKTOB, YCTPOWCTB
MOSIHME3aWuTbl, a Takxke BO6AM3M HUX MPOM3BOAATCS, KakK MNpaBuao, C paspeleHus
3KCNIyaTMpyoWwen opraHusaunm, Kotopas BblAensieT OTBETCTBEHHbIX nuuy, Habnogarowmx
3@ COXPaAHHOCTbIO YCTPOMUCTB MOJIHME3ALLUTI.

Bo BpeMsa rpo3bl paboTbl Ha YCTPOWCTBAxX MOJSIHME3AWNUTbI M BOAN3NM HUX He
Npon3BoASTCS.



