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BBepeHue

Llenbto HacTosLLEro cTaHAapTa SIBMseTCs yCcTaHOBNEHWe eanHoobpasns MeTodos, obecneunsaroLLmMx Mosi-
HUe3aLLMUTY BETPO3HEPreTUYECKMX yCTaHoBOK. [laHHbIiA cTaHAapT pa3paboTaH AN Ucnonb3oBaHUA:

- M3roTOBUTENEM BETPOSHEPrEeTUUECKUX YCTAHOBOK, ANl BbINOMAHEHUs1 TpeBGoBaHUIn MONHUE3ALLNTHI,

- NoTpebuTEeneM BETPO3HEPreTUIECKUX YCTaHOBOK [N aHanu3a aTux TpeboBaHwil;

- Mpv aHanu3e COOTBETCTBMUSA NapamMeTpOB BETPOIHEPreTUHECKUX YCTAHOBOK TpeBoBaHNAM MOSHUE3aLMTHI.

HacToswwumin cTaHgapT SABNsSeTCA PyKOBOAALMM AOKYMEHTOM Npu NposedeHun paboT No MonHuesalumre
BETPO3HEpPreTUYECKUX YCTaHOBOK. [laHHbIM cTaHAapT A0MKEH UCNONb30BAaTLCA NpY pa3paboTke, U3rOTOBMNEHUH,
MOHTaXe 1 aKCnyaTauumn BeTPO3IHEPreTUIECKNX YCTaHOBOK. PekoMeH10BaHHbIE B HACTOSILLIEM CTaHAapTe MeTo-
bl MONMHWEe3aLWWTbl A0MKHbI UCMONB30BATLCA BCEMU 3aHTEpecoBaHHLIMIU CTOPOHAMU AJ19 COrNacoBaHHOo B3a-
MMOAENCTBUA B YacTh obecrieyeHns TpeboBaHWii No MoHWesalLmTe.

Vi
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HAUWOHANBHBIAN CTAHJQLAPT POCCUMNCKON PEOEPALUUMU

Bo3o6HoBnsieMasa aHepreTuka. BeTpoaHepreTuka
YCTAHOBKU BETPOSHEPIETUYECKUE
YacTtb 24
MonHue3awuTa

Renewable power engineering. Wind power engineering. Wind turbines.
Part 24. Lightning protection

Oarta BBegeHna — 2015 — 07— 01

1 O6nacTb NnpUMeHeHus

HacTtosawwumin ctaHaapT pacnpocTpaHsieTcsa Ha MOSTHWe3allnTy BeTposHepreTuIecknx yctaHoBok (BAY) u cu-
CTeM afiekTponuTaHusa BAY.

HopmaTtuBHble CChIToYHbIE 4OKYMEHTbI, NCNOMNb30BaHHbIe B JaHHOM cTaHgapTe, SIBNSAHTCS rpynnoBbIMy
cTaHgapTamu no MofiHMe3allUmTe, HU3KOBOMLTHLIM 1 BbICOKOBOSILTHBIM cucTemMaM Anst 06opyaoBaHUs U ycTaHo-
BOK, @ Takke Mo aMeKTpoMarHuTHon coemecTumoctu (3MC).

B HacTosLweM cTaHgapTe paccMoTpeHa MorHWeBas 06CcTaHOBKa Ha TEPPUTOPUM, OKPYXKatoLLLelA MeCcTo ycTa-
HoBkn BOY. Ha ocHoBaHMWe nony4eHHbIX 4aHHbIX Mo MOnHUeBo obcTaHoBKe NpuBeaeHa oLeHKa puckos anst BOY.
OnpegeneHbl TpeboBaHWA NO 3alLMTe ToNacTen, APYriMX KOHCTPYKTUBHbBIX 3/IEMEHTOB, a Takke 3/1eKTPUYeCcKnX
CUCTEM ¥ CUCTEM YrpaBieHusl OT BO3AeNCTBUS MONHUN. PekoMeHAoBaHbI MeToAbl UCMbITaHWI ANSl BbINOSTHEHNUA
OLEHKN YCTORYMBOCTI 060PYAOBaAHMS U SNIEMEHTOB KOHCTPYKUMU K BO3AEUCTBUIO YAAPOB MOSTHUW U FPO30BbIX
paspsiaos.

MpuBeaeHa pekoMeHaALIUA MO YCTPONCTBY CUCTEMbI MOSTHUE3ALUUTLI, BLIBOPY 3NEKTPUHECKUX NPOMBILLNEH-
HbIX YCTPOWCTB 1 YCTPOWCTB, 06ecneunBaloLLmX SfeKTpoMarH1THY0 COBMECTUMOCTb, BKITIOYAA 3a3emMneHve.

MpeanoxeHbl pekomeHaauMm no obecnedeHuio 6e3onacHOCTU NepcoHana.

MpuBeAeHbl AaHHbIE MO CTATUCTMKE NMOBPEXAEHWI U OTHYETHOCTU.

2 HopmaTtuBHbIe CCbINKKU

B HacTosiLeM cTaHgapTe UCMosb30BaHbl HOpMATUBHbBIE CCbISIKU Ha cneayoLine cTaHaapThbl:

FOCT P 50532—93 Matepwuarnbl aneTpov3onsiuMoHHble TBepable. CTaHaapTHbIE YCNoBUS, ycTaHaBnuBae-
Mbl€ [I0 U BO BPEMSI UCTIbITAHWIA

FOCT P 50571.4.44—2011 OnekTpoyCcTaHOBKU HU3KOBOJLTHBIE. HacTb 4-44. TpebosaHUA no obecneveHnto
6e3onacHOCTW. 3alLmMTa OT OTKIIOHEHWUIA HAMPSPKEHUST U 3NIEKTPOMAarHUTHLIX NoMex

FOCT P 51317.4.5—99 CoBMeCTUMOCTb TEXHUYECKUX CPEACTB 3NEeKTPOMarHuTHasa. YCToWumMBOCTb K MUKPO-
CeKyHAHbIM MMMYILCHBLIM NMoMexam 6onbLuoi aHeprun. TpeboBaHWA 1 MeTOABI UCTLITAHWUIA

FOCT P 51992—2011 YcTpoiicTBa 3alLuTbl OT UMMYSIbCHBIX NepeHanpshKeHWn HU3KoBonbTHbIe. YacTb 1.
YCTpoicTBa 3aLLUThl OT UMMNYILCHBLIX NepeHanpsikeHWA B HU3KOBOSIBTHBLIX CUNOBbLIX pacnpeaesuTensHbIX CUCTe-
max. TexHudeckue TpeboBaHUS U METOAbI UCTIbBITAHUA

FOCT P 52725—2007 OrpaHuuuTenu nepeHanpsbkeHi HeNMHERHbIe ANS 3MeKTPOoyCTaHOBOK NepeMeHHOro
Toka HanpsbkeHueM ot 3 go 750 kB. O6Lue TexHuyeckue ycnosus

FOCT P 53735.5—2009 Pa3psiaHUKW BEHTUINMbHBIE Y OrpaHU{UTENN NepeHanpshkeHUA HeNMMHEeRHbIe ANst anek-
TPOYCTaHOBOK NepeMeHHOro Toka Ha HanpsbkeHue oT 3 go 750 kB. YacTb 5. PekomeHaaumm no Beibopy 1 npume-
HEeHWIO

Uspnanne ocdbmumnansHoe
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FOCT P 54986—2012 YcTpoWcTBa 3aLLUThl OT UMMYSLCHBIX NepeHanpspkeHWn HU3KOBOMbTHbIE. YacTb 21.
YcTpoiicTBa 3awmThl OT UMNYNbCHBLIX MepeHanpsbkeHUn B cMcTeMax TeNekKoOMMYHUKaLWMU U curHanusauum (MHdop-
MaLMOHHbIX cucTemax). TpebosaHusi K paboTOCNOCOBHOCTM U METOALI UCTILITAHUIA

FOCT P M3K 60068—2 UcnbiTaHus1 Ha Bo3fecTBUE BHELLHUX (hbakTopoB

FOCT P M3K 60204-1—2007 BesonacHocTb MaluuH. OnekTpoobopydoBaHve MalWH M MEXaHU3MOB.
Yactb 1. Obwme TpebosaHus

FOCT P MOK 60664.1—2012 KoopauHauus nsonsiuym anst o6opyaoBaHUsi B HU3KOBOSIBTHBIX CUCTEMAX.
YacTtb 1. MNpuHumnbl, TpeboBaHUA U UCNbITAHNUS

FOCT P M3K 61643-12—2011 YcTpoiicTBa 3alwUThl OT UMIYSbCHBIX NepeHanpshkeHWn HU3KOBOSBTHBIE.
YacTb 12. YCTpoicTBa 3allMThl OT UMMYNbCHLIX NepeHanpsbkeHUin B HU3KOBOSLTHLIX CUMOBbLIX pacnpegenuters-
HbIX cucTemax. MpuHUMNbI BoiBopa 1 NpUMeHeHUs

FOCT P M3K 62305-1—2010 MeHeakmeHT pucka. 3awmTa oT MonHuu. Hacts 1. Obwpme npuHUMNLI

FOCT P M3K 62305-2—2010 MeHegpkmeHT pucka. 3awumra oT MonHuK. YacTs 2. OueHka pucka

FOCT 13526—79 Naku n amann anekTpou3onsaunoHHble. Metoabl ucnbiTaHUiA

MpumeyaHune—lpn NONbL30BaHMM HACTOSAWMM CTaHAAPTOM LenecoobpasHo NPoBepuUTb AelcTBue
CCbINIOYHBLIX CTaHAApPTOB B  WMHGOPMALUMOHHOW cucTemMe OOLero nonb3oBaHUsi — Ha oduumManbHOM caite
PepepanbHOro areHTCTBa MO TEXHWUYECKOMY PEryNMPOBaHWIO U METPONorMn B ceTu MIHTepHeT unu no exerogHomy
MHMOpMaUNOHHOMY ykasaTenio «HauuoHanbHble CTaHAapThbI», KOTOPbIA ONyONMKOBaH NO COCTOSHWIO HA 1 AaHBaps
TEKyLero roga, U No BbIMYCKaM EXeMeCSYHOro WHMOPMaUMOHHOIO Yykasatens «HauuoHanbHble cTaHaapTbl» 3a
TeKywWwmn rog. Ecnu 3ameHeH CCbINoYHbIN CTaHAapT, HAa KOTOPLIM JaHa HeAATUPOBAHHAA CCbiNkKa, TO PeKOMeHayeTcs
MCNONb30BaTh AENCTBYIOLWYIO BEPCUMIO 3TOMO0 CTaHAapTa C y4eTOM BCEX BHECEHHbIX B AaHHYI0 BEPCUI0 W3MEHEHWIA.
Ecnu 3aMeHeH CCbINOYHLIA CTaHAAPT, Ha KOTOPLIN AaHa AaTUPOBaHHasi CCbINKa, TO peKOMeHAyeTCs UCNOMb30BaThb
BEpCUMIO 3TOFO CTaHgapTa C YKasaHHbIM BblWE FOAOM  yTBepxaeHus (nNpuHatua). Ecnu nocne yTeepxaeHwst
HACTOAWEro CTaHaapTa B CChUTIOYHBIA CTaHAapT, Ha KOTOPbLIM [JaTa AaTUPOBaHHasA CCbilka, BHECEHO W3MEeHeHue,
3aTparvBarowiee MOJIOXKEHME, Ha KOTOpOe AaTa CCbinka, TO 3TO MOMOXEHUEe peKoOMeHAyeTCs NpUMeHsaTh 6e3 yveta
JaHHOro u3meHeHusi. Ecnuv ccbinouHblli cTaHaapT OTMeHeH 6e3 3ameHbl, TO NOMoXeHue, B KOTOPOM AaHa CCbifka Ha
Hero, pekoMeHgyeTcsl NPUMEHSTb B YacTW, He 3aTparMBalolen 3Ty CCbIrKy.

3 TepMuHBI 1 onpeaeneHnn

B HacTosiLeM cTaHaapTe NpMMEHeHbI criedytolLne TePMUHBLI C COOTBETCTBYIOLLIMMU orpeaerieHUsSIMUA:
3.1 BHeLIHAA cucTema MOSHMe3aWwuUTbl: YacTb cMCTEMbI MOMHWE3aLWUTLI, COCTOSALLAA U3 BO3AYLLHOM
cUCTeMbl NepexsaTta BCMblLeK MOMHUMW, CUCTEMbI BepTUKaNbHBLIX MONHUEOTBO/IOB U CUCTEMbI 3a3eMITeHUS.

MpumeyaHwUn e — BepTvkanbHbIli MONMHUEOTBOA MOXET Pa3MelLLaTbCcs BHYTpU ronacten BOY.

3.2 BHYTpPeHHAA cucTeMa MONTHUe3aWUTbI: YacTb cucTemMbl MOJTH/E3aLLMTbI, COCTOALLAA U3 MoNHWe3a-
LUMTHOW aKBUNOTEHLMANBHOM MeTannuaaLm Unnm anekTpruieckoi NSoNALMA BHELLIHEeN CUCTEeMbI MOTTHUE3aLLAUTbI.

MpumeyaHue — CobrnioaeHne TeppUTOPUATTBHOTO PA3HOCA Y YMEHBLLEHNE SMEKTPOMAarHNTHOTO BO3AENCTBUS
TOKa MOITHUM B KOHCTPYKUMU, KOTOPYIO HEOOX0AUMO 3alMTUTL, MOTYT PACCMATPUBATLCS KaK YACTU BHYTPEHHEN CUCTEMbI
MOIHME3aWNThI.

3.3 BO3gylWHaAa cUCTeMa nepexBsaTa BCMbiWeK MOMHUNK: YacTb BHelHel cucTemMbl MOMHUE3aLLUTI,
necnonbaylas MeTansindeckne anemMeHTbl, Takmne Kak CTepXHU, 3asemMndatolime nposoaa nnmn Hecyllime Tpochl,
npegHasHaveHHble A4 nepexsaTta BCrbillek MOJTHUN.

3.4 Bocxoaswan Benbiwka: Benbilwka MONHWK, MHUUMnpyemasa socxogdalimm nngepom ot 3a3eMNeHHoM
KOHCTPYKUMK OO0 obnaka.

MpwnmeyaHne— Bocxogsawas Bernbilka COCTOUT U3 NEPBOIO ATNIMHHOIO yaapa MOMHUK C Unn 683 MHOIOKpaTHbIX
HanNoXWBLUMXCA APYr Ha Apyra KOPOTKUX yAApOB. 32 OAHUM UMW HECKONBbKMMMW KOPOTKMMMW yaapaMu MOXeT nocneaoBaTb
ONVHHBIV yoap MOMNHWMK.

3.5 BCMbILKa MOMHUM B 3eMITK0: DNeKTpUYecKnii aTMoctepHbI paspsg mexay Hebom 1 semneit, cocto-
ALLMA N3 OAHOMO UM HECKOMbLKUX YOapoB.

MpwnmeyaHune— OrpuuatensHas BCrbilKa YMeHbLUAET oTpuuaTenbHbIi paspsa OT MPO30BON Tyu4M A0 3eMIW.
MonoxuTenbHas BCMblWKa NPUBOAWT K NEPEHOCY MONOXUTENBHOIO 3apsaa OT FPO3OBON Tyuu OO 3eMnu.

3.6 BCNbILWKA MOMHUU B KOHCTPYKUMIO: BCnbilLka MOMHMKM, NonaaatoLwas B KOHCTPYKLMIO, KOTOPYHO HEoO-
X0OMMO 3aLLUTUTb.

2



rOCT P 54418.24—2013

3.7 BbIGpoOC: HecTauvoHapHas BonHa, NPOSBNAIOLLANACA B BAE NOBLILLEHHOTO HAMPSPKEHUA WK ToKa,
BbI3BAHHOMO 3NEKTPOMArHUTHLIMM UMMNYSIbCaMU OT rPO30BbLIX Pa3psAaoBs.

MpumevaHus

1 Bbibpocekl, BbI3BaHHbIe 3MEKTPOMArHUTHLIMW UMMYNbLCAMU OT FPO30BbIX Pa3psiaoB, MOrYT BO3HUKHYTb B pe3yrib-
Tate AevcTBMA (HEMOMHbIX) TOKOB MOMHWUMW, MHAYKTVBHBIX BO3AENCTBUIA B 3aMKHYThIX LiEMNsiX yCTAHOBKW, a TaKke Kak ocTa-
TOYHbIE BbIOPOCHI HMXKE YCTPOMCTBA 3alUMTbl OT NEpeHanpsiKeHnn.

2 BbIBGpochl MOTYT NMOSIBUTBCSA U3 APYIMX UCTOYHMKOB, Kak Hanpumep, npy KOMMyTauMOHHBIX nepegadax unu pabo-
Te npegoxpaHuTernen.

3.8 rpo3oBble AHU T4: KonnyecTso rpo3oBbIX AHEN B rody, NonyyeHHoe ¢ NMOMOLLbIO N30KepayHU4eCKUX
KapT.
3.9 ANUHHBIA yAaap MONHUU: YacTb BCMbILLKA MOMHWUM, KOTOpasi COOTBETCTBYET HEMNPEPLIBHOMY TOKY.

Mpwvmedanue— [PogormkUTeNnsHOCTD oy (BPEMEHHON NPOMEXYTOK, HaunHas vepe3 10 % ot Hauana yaapa
n 3akaH4mBas 3a 10 % [0 KoHUA yaapa) HenpepbIBHOro Toka coctaenseT obbiuHo 6onee 2 Mc n meHee 1 ¢ (CM. pUCYHOK
A4 (npunoxeHue A).

3.10 aonycTumMbI puck R;: MakcumanbHoe 3Ha4eHue pucka, KoTopoe MoXeT 6bITb 4oNYCTUMBIM 4NN 3a-
LLMLLAEMOI KOHCTPYKLMN.

3.11 ecTeCTBEHHbINA 3NIEMEHT CUCTEMbI MOMHUe3aWUTbI: [poBOJSALLMIA 3NeMeHT, KOTOpLIN Bbin ycTa-
HOBINEH He ANsi MONTHUE3aLLMTbI U KOTOPbIA MOXKET BbITb UCMONBL30BaH B [OMNOSHEHWE K CUCTEME MOSTHUe3aLWLUTbI
UM B HEKOTOPbIX CITyYasiX MOXET BbINOMHATE (hyHKLMKO OAHOM UIM HECKOMNBKUX YacTel CUCTEMbI MONHUE3aLLNTLI.

MpumedyaHnune— [pumepbl NCNONBb30BaHUA AAHHOTO TEPMMHA BKITIOHAIOT:
- €CTECTBEHHbIV BO3QYLIHbIV NepPeXBaT BCMbILWEK MOMNHWMK;

- €CTECTBEHHbIV BEPTUKAlNbHbI MOTHUEOTBOA;

- €CTEeCTBEHHbIN 3a3eMISIIOLWMIA 3NEKTPOA.

3.12 3azemMnsowmin anekTpoa: Yactb Unu rpynna yactein cucTeMbl 3aseMrneHuns, KoTopas ocyLecTenseT
NPSIMON 3NEKTPUYECKUI KOHTaKT 1 YBOAWUT TOK MOSTHUW B 3EMITHO.

3.13 3azemnsiowui anekTpoa dyHAaMeHTa: ApMaTtypHas ctanb pyHgaMmeHTa unu AonNoNHUTENbHLIN
MOMTHVEOTBOA, NMOMELLEHHbIA B 6ETOHHbI hyHAAMEHT KOHCTPYKLMM, UCMIONb3YEMbIA B KAUECTBE 3a3eMIISItOLLErO
anekTpoaa.

3.14 3apap BenbIWKN Qe VIHTErPan BO BpemMeHW TOKa MOMHWKW NPU NOMHOW NPOACIKUTENBHOCTU
BCIbILLKW MOJSTHUW.

3.15 3oHa monHuesawuTbl; 3M3: 3oHa, B KOTOpPOW yCTaHABNNBAETCA 3MNeKTPOMarHUTHas 3alumTa oT rpo-
30BbIX pPa3psAoB.

MpumeyaHMUe — rpaHnLbl 30HbI MOMHME3aWNTEl Heo6A3aTENbHO ABMAITCA (PUNUYECKUMU TPaHULIAMM
(Hanpumep, CTeHbl, NON W NOTOMOK).

3.16 KonuyecTBO ONacHbIX cryyaeB U3-3a BCMbIeK MONMHUU B KOHCTpyKuuu Ny: PacyeTHoe cpef-
Hee rooBoe KOIM4ECTBO OMacHbIX Clly4aeB 13-3a BCMbILLEK MOMTHUW B KOHCTPYKLIUN.

3.17 koHTakTHas wuHa: lWnHa, Ha koTopoli MeTannMyeckue yCTaHOBKM, MMHWUM af1IeKTponepeaayu, IMHUN
cBS3U U Apyrue kabenu MoryT 6bITb METanNM3MPoBaHbl C CUCTEMOI MOSTHWE3aLLUThI.

3.18 kopoTkui yaap MOMHUMU: YacTb BCMbILLKUA MOSTHWUK, KOTOPasi COOTBETCTBYET UMMYNbCHOMY TOKY.

MpumedyaHwne — lNPogoNXUTENbHOCTb JAHHOIO TOKa COOTBETCTBYET BPeMeHU JOCTUXKEHWSI NONOBUHHON
BennuuHbl (), 06bIYHO cocTaenAwwWwemMy MeHee 2 Mc (CM. pucyHok A.3 (mMpunoxeHve A).

3.19 nupep: BeicokoTemnepaTypHbIi NNasMeHHbIA KaHar, KoTopblii dopMupyeTcs Npu UCKPOBOM Npoboe.

3.20 MarHUTHbIN 3KpaH: 3akpbIThIA, MeTannU4ecKkuii, ceTdyaTblil UMK CMMOLLHOW 3KpaH, 3aKpbIBaOLLMA
KOHCTPYKLMIO, KOTOPYIO HEOBXOAMMO 3aLUUTUTL, UK ee YacCTb W UCMOMb3YeMbl NS CHMKEHWS Yicha OTKa3oB
ANEKTPUYECKUX N SMIEKTPOHHBIX CUCTEM.

MpumeyaHue— 3aunTHoe AeNCTBUE MAarHUTHOrO 9KpaHa oGecneumBaeTca Onarogaps ocnabneHuo
MarHUTHOro nons.

3.21 MmeTannuyeckue yctaHoBKU: MeTannunyeckue npeagmMmeThbl B KOHCTPYKLMK, KOTOpbIE MOTryT 06pa3oBbl-
BaTb NyTb TOKA MOSHWK, Tak1e Kak OCHOBaHWe roHAoMbl, N TOBbIE HanpasnsioLLme 1 TPOChl, NeCTHULLI, NnaTdop-
Mbl 1 COOTBETCTBYIOLLAS apmaTtypa.



rocCT P 54418.24—2013

3.22 MHorokpaTtHble yaapbl MONHUK: Benbillka MONHUK, cocTosWwas B cpeaHEM U3 Tpex-yYeTbipeX yaa-
poB. O6bIMHO BpeMeHHOM MHTepBan Mexay yaapaMu coctaBnseT okono 50 mc.

MpwumeyaHune— bbinu 3adukcupoeaHbl ABNEHWS, BKIIOYAIOWME A0 HECKONBKUX AECSTKOB YOAPOB MOSHUM C
WHTepBanamm mexay Humm 10—250 mc.

3.23 monHuesawmTa: KoMnneke sawmTHBIX YCTPOUCTB M MEPONPUSITUIA, NpegHa3HaYeHHbIX Ans obecneve-
Hus1 Be3onacHoCTU Ntodeit, NpegoXpaHeHUs 34aHNiA, COOPYKeHUIA, 06opyaoBaHNSA U MaTEPUANOB OT BO3MOXHbIX
B3pLIBOB, 3aropaHuii U paspyLueHWi, BO3HUKAIOLWMX NpY paspsigax MOSTHANA.

3.24 monHUue3aWUTHaA IKBUNOTEHLUaNbHaA MeTannusauua: Metannuaauua c cuctemMol MonHueaa-
LLMTBI OTAENBHBIX METaNNYecknx getanen nyTeM NPAMbIX TOKOMPOBOASLLMX COeAUHEHUI UMW Yepe3 yCTPoit-
CTBa 3aLUMWTLI OT NepeHanpPsKeHU Ana YMeHbLUEHUS pa3HOCTU 3NEKTPUYECKUX MNOTEHLMANO0B, Bbi3BaHHLIX TOKOM
MOIHWM.

3.25 Hucxoaswasn Benbiwka: Benbiwka MonHUK, vHUUMMpYeMast HUCXOQSILLMM nuaepom oT obnaka K
3emre.

MpumeyaHu e — Hucxoaawan Benblwka COCTOUT M3 NEPBOrO KOPOTKOrO yAapa MOIHWM, 32 KOTOPbIM MOTYT
nocreaoBaTb KOpoTkMe yaapbl. HUCX0AAWan Benbilwka MOXET Takke BKNOYaTL B ce6a ANUHHLIA yaap.

3.26 nukoBoe 3HaueHue I: MakcumManbHoe 3HavYeHue Toka MONTHUN.

3.27 nnowagab c6opa Benbiwek MonHUU Ay: lNnowaab 3eMHON NOBEPXHOCTU, HA KOTOPYIO NpuxoanuTCst
Takasi ke rofoBast 4acToTa NPSAMbIX BCAbILLEK MOSTHUW, YTO U HA KOHCTPYKLIMIO.

3.28 npuemHukK: Tun BO3AYLWHOro Nepexsara BCNbILWEK MOHWW HA NONACTAX BETPO3HEPreTU4ECKuX ycra-
HOBOK, HaMpuMep, pa3obLUeHHbIe CTOMKM N3 TOHKOCTEHHbIX Npodunel, NpoxoasaLimne Yepes NnoBepxXHOCTL nonac-
TW, NOACOEANHEHHYIO K CUCTEME BEPTUKANbHBIX MOSTHUEOTBOAOB.

3.29 puck R: BennunHa BepoaTHbIX cpeaHEeroaoBbiX NOTepb (YenoBeveckne XXnsHn u UMyLLLeCTBO) BCnea-
CTBUE MOITHUN OTHOCUTESIbHO OBLLE CTOUMOCTU (HYenoBeYeCcKUe XNU3HU U UMYLLLECTBO) KOHCTPYKLIMK, KOTOPYIO
HeobXoaAMMO 3aLLUTUTb.

3.30 cuctema BepTUKanbHbIX MONMTHUEOTBOAOB: YacTb BHELLHEN CUCTEMbBI MONHUE3aLLUTLI, NpeaHa3Ha-
YeHHas Ans NPoBeAeHNA ToKa MOMHWUM OT BO3AYLUHOW CUCTEMbI NepexBaTa BCrbILLEK MOSIHUW A0 CUCTEMbI 3a3eM-
NeHus.

3.31 cuctema 3azemneHust: YacTb BHeLLIHEN CUCTEMbl MONMHUE3aLL T, KOTopasa NpeaHasHavyeHa aAns npo-
BeAeHWs 1 yBoaa ToKa MOSTHUU B 3€MITI0.

3.32 cuctema mep 3alUTbl OT 3NEKTPOMarHUTHbLIX UMNYNLCOB OT MPO30BbLIX pa3psigoB: MNonHas
cuMcTeMa 3aLlUTHBIX Mep Anst BHYTPEHHUX CUCTEM OT 3f1EKTPOMArHUTHBLIX UMMYNBCOB OT rPO30BbLIX PaspsiAos.

3.33 cucrema monHuesawmTbl; CM3: MNMonHaa cuctema, ucnonssyemas Ansa yMeHblUeHUa hnsndeckmx
nospemeHMﬁ Mn3-3a yaapoB BCrbILUEK MOJTHUU B KOHCTPYKLNIO.

MpumeyaHune— OHa COCTOUT M3 BHELLHEN N BHYTPEHHEN CUCTEM MOSMTHMEZALLNTHI.

3.34 cnyxe6Hasa nuHuA: JIMHWA aNeKTponUTaHUA UNKU NNHUA CBA3U, NoABeAeHHAs K KOHCTPYKLUMK, KOTO-
pyto HeobxoanMo 3aLUUTUT.

3.35 coeguHuTenbHbIA Nuaep: Nnaep MONHWUM, UCXOOALWMIA OT KOHCTPYKUMW BCreACTBUE peakuun Ha
BHELLHee aneKTpuyeckoe nore, cozgasaemoe nubo HaxoaaLWMMEs cBepXy rpo3oBbiM obnakom, nnbo HUucxoas-
LWMM NMAEpOM, NPUBIMKAIOLLIMMCS K KOHCTPYKLIMK.

3.36 cornacoBaHHas 3awura Y3I1: KomnnekT ycTpoNCTB 3aLLMThbl OT NepeHanpsikeHWi, NpaBuIibHO OTo-
6paHHbIX, cornacoBaHHbLIX U YCTAHOBMEHHBLIX ANS CHWXKEHWUS YMcna OTKA30B 3NEKTPUYECKMX U SNEKTPOHHbIX
CUCTEM.

MpumeyaHwue— [Ona cornacoBanua 3awmtbl Y3 4OMKHBI UCMONB30BATLCA COEAUHUTENBHBbIE NMUHUK Anst
OCYLWECTBINEHUSI KOOPAVHALIMM M30MSILMKN NOMHBLIX CUCTEM.

3.37 cpepHAn ckopocTb HapacTaHusi PpPOHTa TOKa KOPOTKOro yaapa MonHuu: CpeaiHsas cKkopocTb
M3MEHeHUA ToKa B NMPOMEXYTKe BpeMeHn Af =1, —t;

Mpumeyanune — OHa BbipaxXaeTca B BUAe pasHocTu Ai= i(t,) — i(fy) 3Ha4eHnii Toka B Ha4ane u B KOHLe AaHHOTO
NpOMeXyTka BPEMEeHU, AerieHHyI0 Ha BpeMeHHOW uHTepBan Af = {, — 1 (cm. pucyHok A.3).

3.38 TeppuTOpHanbHbIN pasHoc: PaccTosHWe Mexay ABYMS TOKONPOBOAALLMMU fIeMEHTaMU, NPU KOTo-
pPOM He MOXET MOSIBUTLCSA ONacHoe UCKPEeHKe.
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3.39 Tok MonHuu i Tok B ToUKe yaapa MOMHUW.

3.40 Toyka KOHTaKTa nuaepoB: Touyka B BO3AYLWHOM MPOMEXYTKe Mexay o6bekToM MChbITaHuiA U
BbICOKOBOSILTHBIM  31€KTPOAOM, Ae BCTPEYaoTCs NONMoXUTENbHbLIA U OTpULaTENbHBIR Nuaepsl U obpasyeTcs
paspsa.

3.41 Touka yaapa monHuu: Touka, B KOTOPOW BCTbILLIKA MOMHWWN yAapAeT 3eMI0 WY BeICTyNaloLLMiA ane-
MEHT (HanpumMep, KOHCTPYKLMIO, CUCTEMY MONHUE3ALUUTLI, CNYXeOHYI0 NUHWIO, AePEeBO U T. N.)

MpuMedaHue— Benbiwka MONMHUM MOXET MMETb HECKONBKO TOYEK yaapa.

3.42 ypaap monHuu: OanMHOYHbLIA pa3ps BO BCMbILLKE MOSTHUM B 3EMITIO.
3.43 yaenbHasn aHeprua W/R: UHTerpan ksagparta Toka MOMHUK Mo BpeMeHW ANS NOSHOW NpoAoImKUTENb-
HOCTM BCNbILLKK.

Mpumeyatune — YaenbHasl 3Heprusl NpeacTaBnsieT cobol 3HEPIvIo, PpacCesiHHYIO NMPY MOMOLLM TOKa MOITHUM
B YAENbHOM CONPOTUBNEHUN.

3.44 ypoBeHb 3aWmTbl OT HanpsikeHus U,: MapameTp, xapakrepuayloLmii cnocobHoCTb YCTpOUCTBa
3aLUMTLI OT NepeHanpsHKeHN orpaHMUIMBaThL Yepes CBOW TepMUHArbI HAaNpPsbKeHWe, KoTopoe BblbupaeTcs U3 nepey-
Hs1 pekoMeHayeMbIX HoMUHaNoB. [laHHas BenvuuHa 6yaeT NpeBbIlLaTh CamMoe BbICOKOE 3HaYeHUe U3MepeHHbIX
npeaenbHbIX HANPSXKeHWIA.

3.45 ycnoBHoe nonHoe conpoTuBneHue 3asemneHuns: OTHOLIEHUE NMKOBbLIX 3HAYEHWUI HanpshkeHust
3a3eMIIEHNs M TOKa 3a3eMNEHUs], KOTopble B BOMNbLUMHCTBE CryvyaeB OJHOBPEMEHHO He NOSIBMSIOTCS.

3.46 ypoBeHb MonHue3awuTbl; YM3: Yucno, oTHocsLweecst K Habopy 3Ha4YeHUiA Toka MOSTHUK, CBA3AHHbIX
C BEPOATHOCTLIO, YTO COOTBETCTBYOLLME MAKCUMarbHbIe U MUHUMATbHbIE pacyeTHbIe MapamMeTpbl He 6yayT npe-
BbILLEHbI NPY MOJTHUM eCTECTBEHHOO MPOUCXOXAEHUSI.

MpumMeyaHne— YpoBeHb MOMHME3ALNTLI UCTONb3YeTCsl AN pa3paboTkm 3alMTHLIX MEP B COOTBETCTBUN
€ HaBopOM 3HAYEHUN TOKa MOITHUW.

3.47 ycTpoicTBO 3aLuThl OT NepeHanpshkeHui 3MM: YcTpocTBO, NpegHasHavyeHHoe Ana orpaHuyeHus
nepexoaHbIX NepeHanpsiKeHUn U OTKIOHEHUA BbIBpOCcOoB Toka. OHO COAEPXKUT Kak MUHUMYM OAUH HENNHEWHBIN
3MeMEeHT.

Mpumeyanue— [Ana nuHuii SNEKTPONUTAHNS MOAXOASILLNIA UCTILITATENBHBIA TOK fiy, YKa3bIBAeTCsl B METOANKE
mecnbiTanun knacca | cornacHo NOCT P 51992,

3.48 ycTpOMCTBO 3alUTLI OT NepeHanpsikeHW, NpoBepeHHoe TOKOM [0 YCTPOUCTBa 3aluuThl OT
nepeHanpsikeHWn, KOTopble BblAEPXXUBAKT HEMOIHbBIA TOK MOMHWUK € 06bluHON dpopmotii Kpuon Toka 10/350 me,
AOKHbI NPOATU UMMYIIBCHBIE UCTIBITAHUS COOTBETCTBYHOLLIMM TOKOM /iy

MpumedaHue—[Ana nuHuii aNeKTPONUTaHUS NOAXOASLLMIA UCMILITATENBHBIA TOK iy, YKa3bIBAETCH B METOAUKE
ucnbiTaHui knacca |.

3.49 ycTpoMCcTBO 3aLlUUThLI OT NnepeHanpskeHUn, NpoBepeHHoe TOKOM I;:

YCTpoicTBa 3aLLUUThI OT NepeHanpsikeHW i, KoTopble BbiAepKMBaOT MHOYKTMPOBAaHHbIN BEIGPOC TOKa MOITHUAM
€ 06bI4HOW hopMOI KpuBol Toka 8/20 uc U OOMKHBI NPOWTU UMMYMbCHbIE WUCMbITAHWS COOTBETCTBYHOLLUM
TOKOM /,,.

MpwumedaHwne—[na NMHUA 3NEKTPONUTAHUA NOAXOOALMNNA UCTIbITATENBHBIN TOK /,, yKa3biBaeTCAa B METOANKE
ncnbiTanun knacca |l cornacto TOCT P 51992,

3.50 yacToTa BCnbIWeK MonHUM B 3emiio N: KonniecTso BCMbilLeK MOMHUM Ha KBaApaTHbIA KAOMETP
3a rod B paitoHe, rae HaXoAMTCA KOHCTPYKLMS.

3.51 anNeKTpOMarHUTHbIA UMMYMbC OT FPO30OBbLIX paspaaoB: JNeKTpoMarHUTHoOe BO3AelCTBUE Toka
MOJSTHUW.

MpwumedaHune— OH BKIIOYAET NPOBEAEHHOE MPO30BOE NEPEeHanpPsHKEHNe, a TakKke BO3AeiCTBINE aneKTpomar-
HUTHOIO nona OT U3ny4YeHHOro mMnyribca.

3.52 adppexTnBHaZA BbicoTa H: Bhicllasn Tovka BETPO3HepreTUYeCcKon yCTaHOBKW, 10 KOTOPON AoXoasAT
nonacTtu, T.e. 3TO BbICOTa CTYMNULbI NOC pagnyc poTopa.

3.53 adppekTMBHOCTBL NepexBaTa: BeposaTHOCTL, € KOTOPOI BO3AYLLHAsA cUCTeMa nepexeaTa BCrblLLek
MOJTHWM CUCTEMbBI MOJTHUE3ALUMThI MepexBaThbiBaeT BCMbILLKY MOMTHUA.
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4 O6o03HauyeHuns

nnowaas c6opa BCbILLEK MOSTHAM B 060COBNEHHYH0 KOHCTPYKLIMIO;

nnowaae céopa BCMbILLEK MOTHUW B CRYXEOHYI0 NUHUIO;

nnowags cbopa BCMbILLEK MOMHUM OKOO CNYXeBHON NHUWK;

nnoLwans Bo3AeNCTBUS BCMbILIEK MOSTHUW OKONO KOHCTPYKLUU;

CKpbiTas TersioTa nraeneHus;

0o6LWan CTOMMOCTb KOHCTPYKLMW B AI@HEXHBIX eAUHULLAX;

TENNOEMKOCT;

cpeaHsist BenuurHa BeposiTHbIX NOTEpb;

Ko3hhMLMEHT OKpyKaloLLel cpeabl;

Ko3hhbULIMEHT MECTOHAXOXKAEHUS;

NoNpaBoYHbIA KoahULIMEHT AN BbICOKOBOILTHOIO/HU3KOBOMLTHOIO TpaHchopmaTopa, HaxoaaLLerocst
Ha Cny>xeBHOW NUHWY;

TPaBMUPOBaHME XUBbIX CYLLECTB;

husmyeckoe noBpexaeHue;

nospexaeHne aneKTpUYECKUX U 3NeKTPOHHBIX YCTPOWCTB;

k03hpuLMEHT, yBenuuneatowmin yobITku Npy HanM4umM ocobor onacHocTH;

TOK;

MUKOBbLIN TOK,;

HOMWHasbHbBIM UCTIbITaTENbHbIN TOK; TOK paspsiaa;

TOK B 3aLMTHOM 0bosiovke kabens;

WUMMNYNbCHBIN UCTIbITATENbHBIN TOK;

nNpounssoaHasi Toka Nno BpeMeHW, CPeAHsIsi CKOPOCTb HapacTaHus;

CKOPOCTb HapacTaHWUs Toka Mexay Toukamu, cooteeTcTByowMMU 30 % 1 90 % NukoBON aMnAUTYAbI Ha
nepeaHeMm Kpae;

yuepb, ceA3aHHLIA C TPaBMUPOBAHWEM XUBbLIX CYLLECTB;

yLep6 KOHCTPYKLWK, CBA3AHHBIN C (PU3NHECKUM MOBpEXAEHUEM (BCMbILLKW MONHWK, nonagatowme B
KOHCTPYKLWIO);

yuep6, cBSI3aHHbIN C NOBPEXAEHNEM BHYTPEHHUX CUCTEM (BCNbILLKW MOMHUK, NonajatoLLme B cryxe6-
HYO NIUHUIO);

yLLep6, cBsIzaHHbIN C MoBpEXAEHNEeM BHYTPEHHWNX CUCTEM (BCTIbILLKU MOJTHAW OKOJ10 KOHCTPYKLIMNA);
yuep6, cesA3aHHbIA ¢ TpaBMUPOBAHNEM XUBbLIX CYLLECTB (BCMbILLKA MOMHUK, NonagatoLime B crnyxe6-
HYO NTUHWUIO);

yuiep® KOHCTPYKUUW, CBSA3AHHbLIA ¢ (hU3UYECKUM NOBPEXAEHMEM (BCMbILLKWA MOSTHUK, NonagatoLiue B
cnyxebHyto N1HUIo);

yLiep6, cBA3aHHbLIN C NOBpPeXAeHWEM BHYTPEHHUX CUCTEeM (BCMbILLKW MOSTHWW, MonagatoLume B cryxeb-
HYO JIMHUIO);

yLiep6 BcreacTBME TPAaBMUPOBAHUS M3-3a HAMPSPKEHWS MPUKOCHOBEHWS M CTYNEHYaToro HanpsikeHus;
yepb BcneacTBue rsn4eckoro NoBpeXaeHusl;

ylep6 BcneacTeme NoBpeXaeHUs BHYTPEHHUX CUCTEM;

pasmep yepba Ans anemMeHTa X;

yLepb, cBA3aHHbIA ¢ NOBpeXAeHNeM BHYTPEHHUX CUCTEM (BCMbILLIKA MOSTHUM OKOS0 CAYXKEBHOM NUHUK);
noTepsl YeNOBEYECKOW XN3HU 13-3a KOHCTPYKLUMK;

HeBbIMOHEHWE 0B6CNyXMBaHNS HACeNEHUs1 U3-3a KOHCTPYKLMK;

yLep6 KynsTypHOMY Hacneamio U3-3a KOHCTPYKLMK;

noTepsl 3KOHOMUYECKON LLIEeHHOCTU 13-32 KOHCTPYKLUK;

YNCO BO3MOXHbIX FULL, KOTOPbIM YrpOXaeT OrnacHOCTb (KEePTB);

KONMYECTBO YeNOoBEK, HAXOASALLMXCSA B KOHCTPYKLMM 1 NoaBepraLLnxcs BO3AENCTBUIO;

KOSNIMYECTBO ONAaCHLIX CMyvaeB 13-3a BCMbILWEK MOMTHUW B KOHCTPYKLMA B roA;

KONMYECTBO OMAacHbIX criyyYaes AN 3f1eMeHTa X B ro;

KONMYECTBO BCMbILLEK MOSTHUM, NMOMNaBLUMX B KOHCTPYKLIUIO B rof;

KOSNIMYECTBO BCMbILLEK MOSTHUM OKOSO KOHCTPYKLMM B rog;

KONMYECTBO BCMbILLEK MOSTHMM, NONAaBLUNX B CYXXeBHYIo NIMHUIO B rog;

KONMYECTBO BCMbILLEK MOSTHUM OKOJ10 CRY>KeBHOW NMMHWK B rog;
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KONMYECTBO BCMbILLEK MOSTHWNM, NMOMaBLUMX B KOHCTPYKLMIO B KOHLLE «X» CIY>KeBHON NHUW B rog;
YacToTa yaapoB, yXO4sLWMX B 3eMIt0, B rof;

BEPOSITHOCTb, YTO BCbILLKA MOSHUW, NonagaroLLme B KOHCTPYKLMIO, MPUBEAYT K a5eKTpuieckomy yaapy
XUBbIX CYLLECTB;

BEPOSITHOCTb, YTO BCMbILLKA MOSHWW, Monajaroline B KOHCTPYKLMIO, NpuBeayT K dusnyeckomy
noBpeXaeHUIo;

BEPOSITHOCTb NOBPEXAEHUSI BHYTPEHHUX CUCTEM BCIeACTBUE BCMbILLEK MOMHMM, NONaAatoLLMX B KOH-
CTPYKLWIO;

BEPOSITHOCTb, YTO BCMbILLKW MOMHMW, MonagaroLne B CyXebHyIo IMHWI0, NPUBEAYT K MOBPEXAEHWIO
BHYTPEHHWUX CUCTEM;

BEPOATHOCTb, YTO BCTbILLKA MOSTHAW OKONO CIYXeOHOW IMHUM NpUBEAYT K MOBPEXAEHMUIO BHYTPEHHMNX
cuctem;

BEPOSITHOCTb, YTO BCMbILLKA MOSTHAW OKOMO KOHCTPYKUMU MpUBEAYT K NOBPEXAEHUIO BHYTPEHHMUX
cuctem;

BEPOSITHOCTL MOBPEXAEHWUS BHYTPEHHWUX CUCTEM MPU UCMOMb30BaHUM YCTPOWCTBA 3aLUMThI OT Nepe-
HanpPsPKEHUI;

BEPOSITHOCTb, YTO BCMbILLKWA MOJHWKW, MonagaroLlue B CryXebHyto MHWI0, NPpUBEAYT K TpaBMUpOBa-
HUWIO XKMBbIX CYLLECTB;

BEPOSITHOCTb, YTO BCTILILLKA MOSTHUW, NonagatoLLme B ClyXebHyto NMMHN0, NpuBeayT K hnsnyeckomy
noBpexaeHuto;

BEPOSITHOCTb, 4TO BCMbILLKA MOMHWK, NonagatoLLne B CnyXebHyto NMHWo, NprBeayT K NoBpeXaeHUIo
BHYTPEHHUX CUCTEM;

BEPOSITHOCTb MOBPEXAEHUS 47151 KOHCTPYKLWWN 3/1EMEHTA;

BEPOSATHOCTb, YTO BCTIbILLK/ MOMTHUW OKOMO CNy>XeBHO NUHWUK NpYBEYT K MOBPEXAEHWUIO BHYTPEHHNX
cuctem;

koadppnLMeHT ocnabneHuns, CBA3aHHbIM C TUMOM BEPXHErO CNOs rpyHTa;

koatpdmumeHT, yMeHbLIaoWwmiA yiepd scnedcTere rU3nYeckoro NoBpexaeHUs B 3aBUCUMOCTU OT
MOXXapOCTONKOCTY;

koadbduLMEHT, yMeHbLIaoLWmMi yuepb BcneacTemMe ranyeckoro MoBpexaeHNs B 3aBUCUMOCTY OT
MpYHYMaeMbIX Mep NpegoCTOPOXKHOCTY;

KoadbpULMEHT, yMeHbLLAOLLIMA MOTEPY YENOBEYECKUX XKU3HEH B 3aBUCMOCTM OT TUMNa OCHOBaHWS Mio-
LanKu;

puCK;

paguyc kaTswencs coepsl;

COMPOTUBIIEHME 3aMTHOM 060N0o4KM Kabens Ha eanHULY ANVHBI;

A0MNYyCTUMBIF PUCK;

3M1EeMEHT prcKa X;

paccTosiHNE MeXAay 3a3eMNSIOLMMUN CTEPXHAMU;

BpPeMS B Yacax 3a rof, B Te4deHne KOTOpOoro flogn HaxoasaTcsl B ONacHOM MecTe;

Bpems;

BPeMeHHOW HTepBaJT;

BPEeMeHHO napameTp;

NPOACIPKATENBHOCTb ANIMHHOIO yAapa MOSTHAW;

rpO30Bble AHY;

nageHve HanpspKeHns Ha aHoae Wnu katogae;

HanpsPkeHne Mmexay 3almnTHON obonoykor kabens v nposodamu;

UMMYNbCHOE BblaepXkuBaemoe HanpsikeHue;

YPOBEHb 3aLL1Thl OT HANPSKEHUS;

3apsig ToKa MOSTHWNK;

— 3apdaa ToKa BCMbILLKWU,

3apsn TOKa KOPOTKOro yaapa MOJIHUN;

— 3ap4dj Toka ANVHHOro yaapa MOnHUK;

yAensHas sHeprus;
MPOX0oAHOe MOJSIHOE CONPOTUBMEHNE;
TemnepaTypHblii KoadduumeHT conpoTusnenus (1/K);
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Y —MNnoTHOCTL MaTepuana;
Ly — BO3OYXOMNPOHULLAEMOCTL (BaKyyMm);
® — MarHuUTHbIA NOTOK,;

p — COMpOTUBIIEHNE;

Pg — YAEeIbHOE OMUYECKOEe COMPOTUBRMEHUE NPU TemnepaType oKpyXatolLLeih cpeabl;
0 —TemnepaTypa;

By — HavanbHas TemnepaTypa;

B — TemnepaTypa nnaeneHus;

8, — TemnepaTypa okpyxarwLLei cpeapl.

5 CokpalieHusn

B3OY — BeTpoaHepreTudeckas ycTaHoBKa;

OMC — anekTpomMarHMTHas CoBMECTUMOCTb;

CM3 — cucTema MonHnesalmThbl;

YM3 — ypoBeHb MONHWesaLLnThl;

3M3 — 30Ha MOnHMe3aLuThl;

Y3 — ycTpoICTBO 3aLUMTLI OT NepeHanpsikeHWi;

33 —zaluTHOE 3a3eMreHue;
Y3C — ycTpoiiCcTBO 3aLL1ThI OT CBEPXTOKOB;
TO — TexHW4eckoe obCnyKMBaHMe.

6 MonHueBasi o6cTaHOBKa ANsl BeTPO3IHEepreTUYECKON YCTaHOBKMN

6.1 O6LWue nonoxeHun

MonHuesas obctaHoBKa st BOY B 3aBUCMMOCTY OT 3HaYEHUI NapaMeTpoB TOKa MOSTHAW, KOTOpble HeobXo-
AVMO 1CnoSb3oBaTh AN pacyeTa pasMepoB, aHanu3a U UCNbiTaHWn CUCTEM MOMHUEe3aLLMTbI, onpeaenseTcs B
rOCT P M3K 62305-1.

CopepxaTenbHOe OnMcaHue Takoro SABMEeHWst Kak MOSHWUSI MO OTHOLLeHUo kK BOY npusoauTcs B Npuno-
KXeHun A.

6.2 MapamMeTpbl TOKa MOMHUU U YPOBHU MonHUe3aluTbI (YM3)

B HacTosiLLleM cTaHAapTe NpUBOAATCA YeTbipe ypoBHA MonHuesawuTsl (I — IV). Ans kaxaoro yposHst Mon-
HMe3aLUTbl ycTaHOBMEH Habop MUHUMAnNbHBLIX U MaKCUManbHbLIX 3HAYEHUI NapaMeTpoB ToKa MONHUN.

MakcumanbHble 3Ha4eHUs napameTpPOoB TOKa MOSTHUM OTHOCUTENBHO YPOBHS MOMHMesalwmTh! | He 6yayT npe-
BbILLIEHbI C BePOSITHOCTbIO 99 %. MakcumanbHble 3HaYeHUst napaMmeTpoB TOKa MOSTHAM OTHOCUTENbHO YPOBHSA
MoJSTHUe3awWmThl | cHXKaroTesa Ao 75 % ana yposHA monHuesawmTsl 11 v o 50 % — ansa yposHA MonHWesawmTbl
Il u IV (nuHeriHoe cooTHoweHve Ana /, Q u dildt, Ho keappaTudHoe ans W/R). BpemeHHble napameTpbl
HEeusMeHHbI.

Tabnwuuya 1— MakcumanbHble 3HA4YeHUS NapameTpoB MOMHWM B 3aBUCMMOCTM OT YPOBHA MOIHME3ALWMUTHI
(tabnuua 5 B TOCT P M3K 62305-1)

MepBbIi KOPOTKMIN NONOXUTENBHBIW yAAP MOMHUK YpoBeHb MONHUE3AWMNTDI
MapameTpbl TOKa Cumeon Eavnnua | Il ]| v
n3mepeHus

MukoBbIN TOK I KA 200 150 100
3apsia KOPOTKOro yAaapa MOMHWUM Qshort Kn 100 75 50
YpenbHast aHeprus W/R Mrax/Om 10 5,6 2,5

BpemeHHbIe napamMeTpbl Ty T pc/ue 10/350
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OkonyaHue mabnuusr 1

MepBbIN KOPOTKUIA OTPULLATENBHLIN yaap MONHUM 2) YpoBeHb MONMHUE3ALLMNTHI
MukoBbIN TOK / KA 100 75 50
CpeaHsisi CKOpOCTb HapacTaHus di/dt kA/uc 100 75 50
BpemeHHble napameTpbl T/, uc/uc 1/200

Mocneaytowwmii KopoTkuit yaap monHuun @ YpoBeHb MONMHUE3aLLMTHI
MapameTpsbl TOKa CumBon EavHnua | Il 1] v
namepeHus

MukoBLIN TOK / KA 50 37,5 25
CpefHsisi CkopoCTb HapacTaHusi di/dt kA/uc 200 150 100
BpemeHHble napameTpbl T/ T, ue/uc 0,25/ 100
OnuHHBIV yoap MOnHWUK YpoBeHb MOITHUE3ALWMNTDI
MapameTpsbl TOKa Cumson EavHnua | Il 1] v
namepeHus
3apag ANWHHOTO yaapa MONHUK Qiong Kn 200 150 100
BpemeHHoM napameTtp Tiong c 0,5
Benbiwka monHum YpoBeHb MOMHUE3ALLMTI
MapameTpbl TOKa Cumeon EavHnua | i n v
namepeHus
3apan BCMbILLKK Qfiach Kn 300 225 150
2) [laHHas hopma BOMHbI UCMONb3YETCS TOMNBKO ANA PACHETOB, a He ANA UCbITaHUIA.

MakcumarnkeHble 3Ha4eHWsl NapameTpoB TOKa MONHWUWA ANA PA3fTMUHBIX YPOBHEW MONHUE3ALLWTLI NPUBOAATCS
B Tabnuue 1 1 ncnonb3ayoTcs AN NPoeKTUPOBaHNUS aNeMEHTOB MOSTHUE3aLLUTLI (HanpUMep, nonepeYHoe ceveHne
MOMHWEOTBOAOB, TOSLMHA MeTanIM4eckux NnacTyH, AONyCTUMan TokoBas Harpyska Y3I, nsonsums ot onacHoro
WCKpeHWS1), a Takcke Ansl onpeaeneHys napameTpoB UCNbITaHWA, MOAENUPYIOLWWUX BAWSHUSI MONHWUK Ha Takue ane-
MeHTbI (CM. NpunoxeHue D).

MpumeuvaHune —[na B3Y, ycraHoBneHHbix B 06Nactax ¢ GonbwMM KONMMYECTBOM BO3OEWCTBUIA BOCXOAS-
WMX MOJIHWIA, B YaCTHOCTM B 3UMHWI Nepuof, MOXeT ObiTb YMECTHbIM MOBLIWEHUE NPOYHOCTU BO3AYLIHLIX CUCTEM
nepexsarta BCMblleK MOITHUM (HanpUMep, NMPUEMHUKOB) OTHOCUTENBHO 3apsAda BCMbIWKA 0 YPOBHsSI MOJIHME3aLu-
Thl Bbllwe ypoBHsl |, Qqasn = 300 Kn. [daHHbil napameTp onpegenser uM3Hoc (NNaeneHne) matepuanoB u, criepoBarterb-
HO, BIMsieT Ha HeobXoAMMOCTb NpPOBefeHUs1 TexoOCNyXMBaHWSA BO3AYLUHbIX CUCTEM MepexBaTa BCIbIWEK MOJTHUN.

Mcnonb3ayst MUHMMAasIbHbIE 3HAYEHUS amMIMTMTy bl ToKa MOMHWM ANt pasHbix YM3, BeMUCHSIIOT paguyc KaTs-
Lweca ccbepbl Anst onpeaeneHus 30HbI MonHuesaLmTel Og, KOTopasi He noaBepraeTcs KacaHuio MoNHUK. MuHn-
ManbHble 3HaUeHUs1 MapameTPoB ToKa MOMHAW BMECTE C COOTBETCTBYHOLLIMM paguycoMm KaTsLLehncs cdpepbl NpUBo-
asiTea B Tabnuue 2. OHW Mcnonb3yTcsa ANs pasMeLleHus BO3AyLLUHON CUCTEeMbI MepexeaTa BCrbllLeK MOHNK,
a TaKKke Ans onpeaeneHuns 3oHsI MonHuesaw el 3M3 Og.
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Tabnuuya 2 — MuHuManbHble 3Ha4YeHWs NapamMeTpoB TOKa MOJIHUM W COOTBETCTBYIOWME paguyCbl KaTsLLencs
cthepbl B 3aBMCUMOCTM OT YPOBHSI MOnHuMe3awmTsl (Tabnuua 6 B TOCT P MOK 62305-1)

Kputepun nepexeata YpoBeHb MOMNHUesawmThI
Cumson EanHnua | Il ]l v
n3mepeHus
MWHMManbHbIV MUKOBBIA TOK / KA 3 5 10 16
Paguyc katsiwerica coepbl r M 20 30 45 60

7 OueHKa BO34eVCTBUSA MOMHUN

7.1 O6LwWue nonoxeHua

B3Y npeacraensioT coboi BLICOTHbIE KOHCTPYKLIMK, KOTOPLIE MOABEPKEHBI HAaCTOMY BO3AEACTBUIO MONHWe-
BbIX yaapoB. [ins BOY HeobxoaMmo NCnonb3oBaTh MOSTHUE3ALLWTY Kak Mepy 3alUmTbl OT 9KOHOMUYECKUX yObIT-
KOB BCreACTBUE NOBPEXAEHWS, OT CHKEHWUS AOX0Aa, KaK 3aLLMTY OT ONacHOCTU A5 KUBbIX CYLLECTB (FnaBHbIM
obpasom, obcrnyxuBatoLLlero nepcoHana) U kak cpefdcTBO yMeHblueHnsi obbema Heobxogumoro Texobcny-
XK1BaHYS.

Mpw NnpoekTUpoBaHUKM No6Go CUCTEMbI MOSTHME3ALLNTLI HE0BXO0ANMO YUMTLIBATL OMACHOCTb YAAPOB MOSTHUU
Wy NOBPEXOEHNS KOHCTPYKLMK, ANS KOTOPOI paspabaTteiBaeTcsa MornHuesalumTa. MNospexxaeHne MonHWen Heaa-
LLMLLEeHHOM BOY MoxXeT 3aTpoHyTh NIoNacTi, MexaHu4eckue getanu, a Takke arekTpocUcTeMbI U CUCTEMbI yrnipaBs-
neHus. Kpome Toro, nogu, Haxogswmecs Ha B3Y unu pagom ¢ Held, nofBepraoTcst 0NacHOCTM OT CTYNEHYaToro
HanpskeHUs/HanpshXeHWUs MPUKOCHOBEHWA UMW B3PbIBOB U NOXApOB BCNEeACTBUE BCTbILLKWA MOMHUN.

3agava ntoboli crcTeMbl MOMHUE3aWUThl — YMEHbLUWTL OMAacHOCTb 40 AONYCTUMOTOo YPoBHS Rt. [lonycTu-
MbIlA YPOBEHb OnMpaeTcs Ha AoMYCTUMBIA PUCK, €CNK yuuTbiBaeTcsl 6esonacHOCTb Yenoseka. Ecnv puck Huxe
YPOBHSI, AONYCTUMOrO ANs YernoBeka, Torga HeobxoaMMocCTb B AanbHelLIel 3almUTe MOXET UCXOAUTL TOMbKO U3
3KOHOMUYECKOro aHanmsa, KoTopbI NPOBOAMTCA NyTEM OLIeHKU CTOUMOCTU CUCTEMbI MOSTHUE3aLLUTLI M0 CpaBHe-
HWIO CO CTOUMOCTbLHO MOBPEXAEHUS!, KOTOpOoe oHa ByaeT NnpegoTepaLlaTh.

Mpv NpoekTMpoBaHWn AomkeH BbiTb onpeadeneH ypoBeHb AONYCTUMOrO pUcka. XapakTepHoe 3HaveHue
AOMycTUMOro pucka Ry, Korga BCMbIWKM MOSIHUM Bbi3biBaloT rMbGenb nogev WNu TAXenole TpasMbl,
cocTaensiet 1075 rog~

Puvck nonagarHus BChblLEK MONMHWUKW B N0GYH0 KOHCTPYKLIMIO 3aBUCUT OT BbICOTbI KOHCTPYKLMKW, MECTHOCTU U
YPOBHSI MOSTHWEBOW aKTUBHOCTU B JaHHOM MecTe. PUcku, cBsiaHHbIe C MOSHUei, MoryT 6biTb Nogpo6HO paccMoT-
peHbl B cooTBeTcTBUM ¢ TOCT P M3OK 62305-2. Tak Kak METOAUKM, NpeAcTaBfieHHbIE B YKa3zaHHOM cTaHAapTe,
YpesBbIHaKHO CIOXHbI, B HACTOSALLIEM CTaHAapTe NPUBOAUTCSA YNPOLLIEHHOE PYKOBOACTBO MO OLEHKE BO3AESACTBUSA
MOITHWUW Ha oTAenbHble BAY, a Takke pacnpocTpaHeHne NosyveHHbIX pe3ynbTaToB Ha rpynnbl BOY 1 BeTpoanekT-
puyeckue cTaHuuu.

MHdpopmaLmsi 0 MECTHBIX rPO30BbLIX YCNOBUSIX AoIKHA bbITh cobpaHa 4nst Bcex niowagok npeanonara-
eMoro pasmMeLleHns BAY (Hanpumep, Ha BbICOKUX LUMPOTAX, A€ 3UMHSISI MOMTHUSI MOXET NpeaAcTaBnsiTe 0cobyto
yrposy).

OueHKa pycka 3aBUCUT OT TOYHOCTU BBEAEHHLIX B aHanU3 faHHbIX, OHa HUKorga He 6yaet 6onee TOMHON,
YeM AaHHble, BBeAeHHbIe B pacyeT. OLieHKa pucka ABnsieTcst BeposiTHOCTHOW XapakTEepPUCTUKOM, AaHHbIE O BO3HUK-
HOBEHWW MOSNHUK ABMSAOTCA CTATUCTUYECKMU CPEAHUMUN 3HAUEHWSIMU, 2 CAMO BO3HWKHOBEHUE MOJTHUU SIBMSIETCS
cnyyaiHbIM Mo cBoeMy XapakTepy. [1oaToMy He criegyeT oXuaaTh 0UeHb TOUHbIA KpaTKOCPOUHbIA NPOrHO3 KOMu-
YecTBa Cry4aes BO3AeNCTBMS MONHUM Ha oTAeNbHble BOY unu BeTpoanekTpuyeckue ctaHumun. OueHka pucka
AaeT BO3MOXHOCTb ofnpeaennTe YpoBeHb CHWKEHUS pyUcka NPy UCMOMb30BaHUM MOMHWE3alnThl U No3BonsieT
CpaBHWUTbL PUCKN ANS pas3nuuHbIX npoekTtos BOC (cM. npunoxeHue B).

7.2 OueHKa YacToThl BMMAHUA BCNbIWEK MOMHUM Ha BETPO3HEepPreTU4ecKyIo YCTaHOBKY

MepBbI 3Tan aHanmnsa pyUcka BO3HUKHOBEHWUSI MOTHUW — OLLeHKa 4acToThl MonagaHusa BCbIWEK MOMHWUK
B BOY. BTOCT P M3K 62305-2 np1BoaMTCsl pYKOBOACTBO, KaK MONy4nTb AaHHY0 HdopMauuto. Onsa oueHku
YacToThbl NonagaHnsa BCMbILLEK MOMHUU B KOHCTPYKLMIO HeOBX0AMM KOMMNMEKT AaHHbLIX, BKMHOYAOLWKA HacToTy
BCbILek B 3emnto (Ng).

MpwumedyaHune — Kak npasuno, degepanbHbie opraHnsaumu, Takme kak MetTeoblopo, pacrnonaraiT Takow
MHopMaLnen.
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Ecnn HeT gaHHbIX 0 YacToTe BCMbIWeK MOSIHUA B 3eMI0, TO WX pekoMeHgyeTcA NoNydnTb, NCNOJb3yA
crieayroLyo 3aBNCUMOCTb!

Ng=0,1"Ty, (1)

rae N, — cpeaHerofosasi HacToTa BCMbILLEK MOSHUM B 3€MITHO, km~2-rog~";
T4 — KONMW4EeCTBO rPO30BLIX AHEW B rof, NMosny4YeHHoe Nnpu NoMoLLy N3oKepayHUYecKkmX KapT (06bIYHO Meto-
LLIMXCA B HALMOHAMbHbLIX MeTeocTaHLuMsAX), roa ™.

CpepnHeroaoBoe KONMYeCTBO oNacHkLIX siBNeHunii Ans B3Y MoxHo pa3genuTb Ha cnegytoLue rpynnbl:

- Np — yacToTa nonagaHus Benbilliek MonHum B BAY, roa™;

- Ny, — vacToTa nonagaHus BerblLiek MonHumu okono BAY (s npegenax 250 m), rog™";

- N, — yacToTa nonagaHus BCMbILEK MOMHUM B cryxebHble NuHUKM, noaeedeHHble k B3Y, T. e. kabenb
3MNeKTPonUTaHus U kabenb cBA3M, noaseaeHHbIe k BIY, rog™";

- N)— yvacToTa nonagaHus BCrbllLeK MOMHUN OKOMO CRYKeBHbIX NUHWUIA, noaBeaeHHbIX K BAY, T. e. kabenb
aneKkTponuTaHus 1 kabenks cBs3n, NoaBeaeHHbIe kK BOY, rog™";

- Np,, — YacToTa nonagaHus BCrblWeK MonHUY B B3Y unu gpyryro KOHCTPYKLWIO Ha (Apyrom) koHue «b»
cny>eBHbIX NMHWIA, NoABEeAEHHbIX K paccMaTpusaemoii BAY, rog™.

CpeaHerogoByto 4acToTy nonagaHus Bernbllek MorHuv B BOY MoXHO nonyunTs cneayrowmmM obpasom

Np = Ny Ag- Cg- 108, @)

rae Ay — nnolaas c6opa VHopMAaLMK O YacTOTe MonaaaHUs BCMbILLEK MOMHUM B KOHCTPYKLIVIO, M2;
Cy — KoathbhbMLMEHT oKpyxatoLLeln cpeasi.
Moaxoasiue sHaveHusi: Cy = 1 ans BAY, pacnonoxeHHbIX Ha paBHUHHOW MeCTHOCTU, U Cy =2 Ana B3Y Ha
BO3BbILUEHHOCTU UK FrOpHbIX XpebTax.

MpumedvaHue

1 Onsa BOY, pacnonoxeHHbIX B MECTax, HacTo MopakaeMbiX MONHUAMM B LUENOM U 3UMHUMWU MOMHUAMU B YacTHO-
CTU, MOXHO Mcnonb3oBaTb 6onee BbICOKMI KOIPPULMEHT OKpyxatowen cpeabl Cy ANA yveTa BOCXOAAWEN MOMHUMW,
BO3HMKAIOLLEW B TAKUX YCIIOBUSIX.

2 [Ins B3Y, pacnonoXeHHbIX Ha NpMOPEXHOW TeppUTOPUM, MOXHO MCMONBb30BaTb KO3ULMEHT OKpyXalowen
cpedbl Cy, paBHbIi 3 — 5, ANs Nony4eHysi peanbHOro pacyera 4acToTbl KACaHWUS MOMHUEN.

Mnowaap cbopa MHpopMaLmn 0 YacToTe NonagaHnsi BCrbIEeK MOSTHAM B KOHCTPYKLIMIO — 3TO niowaab
3eMHO NMOBEPXHOCTU, Ha KOTOPYHO NPUXOAMTCS Takasi ke rofosasi HacToTa nonagaHus BCbllLeK MOMHUA B 3eM-
0, YTO U B KOHCTPYKLMIO. [N U30MpoBaHHbIX KOHCTPYKLMIA COOTBETCTBYHOLLAs Nolwaas cbopa nHdopmaumm o
yacToTe nonagaHust BCrbllWeKk MOSIHUY — 3TO Miiowab, MMetoLLas NorpaHUYHYIo JIMHUIO, NMOSTyYEHHYo Mpuy nepe-
ceyeHUU NTMHUKN 3eMHOI MOBEPXHOCTU U MPAMO NIMHUK Nog HakioHOM 1:3, npoxogsiLei Yepes BEPXHIO TOYKY
KOHCTpYKLMM (Kacasick ee) 1 obopadmBatoLLeiics BOKpYr Hee.

PekomeHayeTca npeacTasnsTh Bce B3Y B BUAe BbICOKOW MayTbl BLICOTOW, paBHOW BLICOTE CTYNULbI NNHOC
ofVH paguyc BeTpokoneca. JaHHas pekoMeHaauust aaetcs ans BAY ¢ nobbiM Tnom nonacrei, BkMoYas fiona-
CTW, U3rOTOBMEHHbIE UCKITHOYNTENbHO U3 HENPOBOASLLIErO MaTepuana, Takoro Kak CTeknornnacTumk.

Ha pucyHke 1 nokasaHa nnowaab cbopa nHdopmaumm o YactoTe nonagaHus Benbilek MonHum a4na B3Y Ha
paBHUHHOWM MeCTHOCTU. 3TO Kpyr pagnycom B Tpu pasa bosbLue BeicoTbl BOY.

CneposaTtenbHoO, NpY pacyeTe rogoBoro KoMyecTea nonagaHus Benbilek MonHum B BQY, pacnonoxeHHyo
Ha paBHWHHON MECTHOCTU MOXHO UCMOSb30BATL CriegytoLliee ypaBHeHWe

Ng= Ny Ag-10°=Ny- 9 - H - 1078, 3)

rae H — Bbicota B3Y, M.

Ons 6onee cnoxHoro penbeda MecTHOCTU LienecoobpasHo paccMatpuBaTh 3¢hdeKTUBHYHO BbiCOTY BOY
C y4eTOM BbICOTbI HaxoxaeHUs BAY, Hanpumep, ecrnv oHa yCcTaHOBINEHA Ha BO3BLILEHHOCTSAX WK xpebTax
(cM. pucyHok 2).

Kpome Toro, anst BAY moryT npeacTaBnsiTe 0MacHOCTb BCMbILLKA MOSTHUK okono B3Y:

Ny = Ng - (A = AsCq) - 10°°, (4)

roe A, — nnolaab c6opa yaapos MOMHUM OKONO KOHCTPYKLIMW, MZ; T. €. 3TO y4aCTOK NPOTSHKEHHOCTbIO 250 M.

Mpw ncnonb3soBaHuy gns BAY u cnyxeBHbIX TMHUIA, NoABeAEHHbIX K HEN, COOTBETCTBYIOLLEN MONHWe3aLLW-
Tbl MOXHO NPeAnonoXuTb, YT AaHHas 3allMTa Takke BKIoYaeT 3aWwmTy OT noBpexaeHui BOY npu BO3HUKHOBe-
HWUW yAapoB MOSHUM okono B3Y 1 okono cnyxebHbIX NMHWIA, noABeAeHHbIX K Hel.
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PucyHok 1 — Mnowapb cb6opa MHbopmauum 0 yactoTe nonagaHus
BCNbIWEK MO/MHUKM B BIY

PucyHok 2 — SdgpekTuBHas BbicoTa (H) BIY, pacnonoXeHHOW Ha BO3BbILUEHHOCTU

Bonbline BY 06bI4YHO NOACOEANHEHBI K BbICOKOBO/IbTHOMY TOKOMPUEMHMKY, a TakKe K BHEeLUHEeMY LLeHTpYy
yrnpaB/ieHNs Yepes NIMHUI0 CBSA3M, 1 Ha 06e 3TN CyXeOHble TMHUM MOTYT OKa3blBaTb BAINSIHWE BCMbIWKA MOJTHUN,
nonagatwume B C/YXeOHble MUHUWM UM OKOJI0 HUX (CM. pUCYHOK 3). Ecnun nuHMst cBSI3M ABNSETCA BOSTOKOHHO-
ONTUYECKNM coeauHeHneM (PEKOMEHA0BAHO0), TO PUCK MOBPEXAEHUS NMMHUN CBA3W BC/1eACTBUE BO3AENCTBUS MOS-
HVEeNn MOXHO He yYnTbIBaTb.

KonnyecTBo BCMbIWEK MOMHUM, NONABLINX B CY)XEGHY TMHUI0, NOABEAEHHYI0 K BOY, MOXHO BbIYMCANTL
no chopmyne

AL~ CdmC, m/igm] m1C6. (5)

KonmyecTBo BCMbIWEK MOJTHAM OKOMO C/Y)XeBHOM MMHUK (T.€. A0CTAaTOUYHO 6/IM3KO, YTO6GLI NOBPEANTL JIMHULO)
MOXHO BbIUMC/INTL MO chopmMyrie

M ~ CemCtw/iam ml(I6, (6)
rae Cd — 3To Ko3(hpUUNEeHT MEeCTOHaXOXAEHUS:
1 — [ns paBHUHHOW MECTHOCTH;
2 — [ns XONIMUCTON MECTHOCTU;
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Ce — Ko3hhULMEHT OKpyXatoLeit cpefpbl, KOTOPbIA paBeH 1419 CenbCKoit MECTHOCTM;
Ct — TpaHcgopMaTopHbIii KO3ULNEHT;

O — nnowapb cbopa MHopMaLUM o0 YacToTe nonagaHust BCNbiWek MOIHAKM, NonagatoLwmnx B CNyXeoHyto
nuHM, M2 (cm. Tabnuuy 3);
O — nnowaab c6opa MHopMauuy o YacToTe nonajaaHusl BCMblWeK MOJIHAM OKOJI0 CNYyXe6HOoI NuHNM, M2

(cm. Tabnuyy 3).

TpaHcdopMaTopHbI KoadchuumneHT paseH Ct=1, ecnun HeT TpaHchopmaTopa MeXxay TOUKOW KacaHWs MOJTHU-
el n BaY, n Ct=0,2, ecnv TakoBO MMeeTCs. YuuTbiBas, YTO 06bIYHO BbICOKOBO/IbTHbIV TpaHcopmaTop ycTaHas-
nmnBaeTcs Ha 6onblKX BIY, ana kabenein npomMexyToyHOro HanpsxeHus, nogcoeanHsawmx B3Y K cetn MOXHO
ucnosb3oBatb Ct=0,2.

MpumeyvyaHne — Cd=0 Ana noABOAAWMX CAYXEOHbIX NUHWIA (NOLABOLHbLIX BbICOKOBOJIbTHbLIX Kabenen n
kabenei cBasn).

PucyHok 3 — TMnowaab cb6opa nHopmaymy 0 yactoTe nonagaHus BChblWEK MOSHUKM, nonajawwux B BOY
BbICOTON Ha 1 Apyryto KOHCTPYKLMIO BbICOTON Hb, COEAMHEHHYIO MPpU NOMOLLM NOA3EMHOro Kabens ANNHON Lc

Ta6nuuya 33— Mnowagn c6opa nHpopmauumn o YacToTe nonagaHus BCnbiWeK MOHUM [ n [l AN CNyXe6HOoNn NnuHUN

B 3aBMCMMOCTM OT PacnosioOXeHUsa — HaA3eMHOro WM noA3eMHOro
Mnowaay cbopa yaapos MOMHAN HapgsemHoe nonoxexue MogzemHoe nonoxexve
A (Lc- 3(Ha+ Hb))6 Hc (Lc- 3(Ha+ Hb)) Vp
A 1000 /¢ 25 Lc Vp
MpumeuyaHune — B HacTosAwel Tabnuue ncnonb3yTCs cnegywue 0603HaYeHNs:
/¢, M — AnuHa cnyxe6HoW NMHUKM OT BIY go cnepyloweint KOHCTPYKUMM Ha nuHun. Cnepyet ponyckatb Makcumasib-

Hoe 3HauyeHue Lc = 1000;
Ha, M — BbicOoTa B3Y, noacoeAvHEHHOW K KOHLY «a» CAYyXeOHOW nnHuu;
Hb, M — BbicOTa B3Y (unn Apyroil KOHCTPYKUMUK), NOACOEANHEHHOW K KOHUY «b» CnyXebHOW nuHuu;
Hc, M — BbICOTa pacnosioKeHUss MOSTHMEOTBOLOB C/Y)XeOHOW NUHUW Hag 3eMneil;
p, OM-M — cTabunbHOCTb NPOBOAALLMX CBONCTB MOYBbI, BHYTPM KOTOPOI NPOXOAUT cnyxebHas NnHua. MakcumasnbHO
gonyctumoe 3HadyeHne p = 500 Om-M.
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BcnblILwky MOMHUK BHYTPY Y3Koii niowaav A, BOonb kabenbHoW MarucTpariv MoryT NPOHUKaTb U HanpsaMyo
BO3AEWCTBOBATL Ha kabenb, B TO BpeMsi Kak BCTbILLKY MOMHUW BHYTpW Bonee liMpokoi nrowaaun A; MoryT Bbl3bl-
BaTb NoABNIEHUe NepexoaHoro HanpshxeHma n 06pa303aHv|e TOYEeYHbIX npo6oeB B n3ondauun Kabens.

MpumeyaHue — HaBO3C nnowaan c6opa mHdopmaumm 0 4acToTe BCMbILEK MOMHWKM, NONajalwmx B
cocegHue BIY, moryT yacto HaknagbiBatbCsl Apyr Ha Apyra. B Takux cnyvasx nnowaam cbopa mHdopmaumm o vacrore
nonagaHus BCrblLEK MOMNHUK cneagyeT NpocTo noaenuTb mexay BAY B mectax nepeceyveHns NMHUIA YKIoHa, BbIXOAAWMX
U3 BepxHen Toukn BIY.

7.3 OueHka pucka noBpexaeHus

7.3.1 OcHoBHOe ypaBHeHuUe

Puvck noBpexxaeHus BcrieAcTere nonagaHnst MormHUmM B KOHCTpyKuuio B3Y, a crniefoBatensHo U puck ouHaH-
COBbIX MOTEPb MOXHO paccMaTpUBaTh Kak CyMMy MHOXECTBA 311eMeHTOB pucka. Kaxkabld aneMeHT pucka MoxeT
6bITh BblpaXeH B BAAe cnefytoLlero obLuero ypasHeHus!

Ry =Ny Px- Ly, (7)

rae Ny— KONM4eCTBO OnacHbLIX SBMeHuiA B rof, rof '
Py — BEpOATHOCTL NOBPEXAEHWUS KOHCTPYKLIMM (hYHKLUSA pasNUYHbIX Mep 3aLLUThbl);
Ly — noTepw BCneacTBUE NOBPEXAEHMSI.
DaHHoe ocHoBHOE ypaBHeHWe AOMKHO UCTIONb30BaTLCA AN OLEHKN PUCKa NOBPEXAEHUS Ha OCHOBE Bepo-
SAITHOCTW NOBPEXAEHNIA Pa3SINYHbIX TUMOB U NOTepb BCNEACTBUE NOBPeXAeHUs (CM. NpunoxeHue B).
Ecnn BbIMUCNEHHBIA PUCK CAULWKOM BLICOK, HEO6X0AMMO NPUHATE MEPbI 3aLUMTLl ANA CHUKEHUS pucka
HUXe A0NYCTUMOrO YPOBHA Rt

Ryx < Ry 8)
MpumedyaHune— [JonyctuMblin puck Rt MOXeT ObiTb YCTAHOBNEH YNOMHOMOYEHHBIMU NNLAMMU.
7.3.2 OueHKa anemMeHToB PUCKa, CBA3aHHOIo C nonagaHueM BCnbllWweK MONMHUU B BETPOIHepreTu-
YecKyro ycTaHOBKY (S1)
Ona oueHKM 3NeMeHTOB pucka nonagaHusl BenbiWeK MosnHuM B BOY ncnonb3yeTca cneayoulee

COOTHOLLIEHWE:
- AaNeMeHT, CBAI3aHHbI C HaHeCeHNeM TpaBM XUBbIM cylecTBam (D1)

Ra=Np - Pp- Ly; )
- 3MleMEHT, CBAA3aHHbIV € puandeckmm nospexageHnamm (D2)

Rg=Np- Pg-Lg; (10)
- 3NIeMEHT, CBAI3aHHbI ¢ noBpexaeHnemM BHyTpeHHuX cuctem (D3)

Re=Np - Pe- Le. (11)

MapameTpbl 45151 OLEHKU 3TUX 3IEeMEHTOB pyUcka NprvBedeHbl B Tabnuue 4.

7.3.3 OueHKa aneMeHTa pUcCKa, CBA3aHHOro ¢ nonagaHueMm BCMbIleK MOMHUU B HenocpeAcTBeH-
Ho 6nNu3n oT BeTpo3HepreTuyeckom yctaHoBKU (S2)

[ns oueHKW anemeHTa pucka, CBS3aHHOIO € nornagaHnem Benbllek MoMnHUK okeno B3Y, ucnonbsyetca
criefytoLlee COOTHOLLEeHUe

- 3NIEMEHT, CBSI3aHHbI ¢ noBpexaeHnemM BHyTpeHHUX cuctem (D3)

RM=NM'PM'LM. (12)

MapameTpbl AN OLEHKM 3TUX 3NeMEHTOB p1Ucka NpuBedeHbl B Tabnuue 4.

7.3.4 OueHKa 3NeMeHTOB pUCKa, CBA3aHHbIX C NonagaHuem BChblliek MOMHUN B cnyxeGHyto
NUHUIO, NoABeAEHHYIO K BeTpo3aHepreTuyeckomn yctaHoBke (S3)

Onsi oLeHKM aNeMEeHTOB pUcKa, CBA3aHHbLIX C NornagaHneM BChblLLeK MOMHUM BO BXoASLLy0 cnyXebHyto
NHUIo, NoaseaeHHyto kK B3Y, ncnonbayetca cnegytoLlee COOTHOLLEHWe:

- 3NEeMEeHT, CBSI3aHHbI C TpaBMUpPOBaHWEM XUBbIX cyLlecTs (D1)

Ry =(N_+ Npp) - Py Ly; (13)
- 3/1EMEHT, CBSA3aHHbIN ¢ huandeckrMu nospesxaeHusiMu (D2)
Ry=(N_+ Npy) - Py Ly; (14)

14



- aNeMeHT, CBAA3aHHbIM € NoBpexaeHueM BHyTpeHHUX cuctem (D3)
Rw = (N_+ Npp) - Py - L.

I'Iapameprl ONnA oUueHKU 3TUX aneMeHTOB pUCKa npuBegeHol B Ta6nv|u,e 4,

FOCTP 54418.24—2013

(15)

7.3.5 OueHka anemeHTa pUCKa, cBA3aHHOrIo € nonagaHueMm BCNbllWweK MOJTHUMN OKOJIlO cny)KeGHoﬁ

NUHUK, NoaBeAeHHOW K BETPO3HepreTU4eckon ycraHoBke (S4)

Ons oueHkN anemMeHTa pUCKa, CBA3aHHOIO C nonagaHnuem BCriblLLUEeK MONMHUKX OKONO C.I'Iy)Ke6HOI7I JNMHUK, Noa-

BeAeHHOW K B3Y, ucnoneayetcs crnegytolliee COOTHOLLEHNE:
- ONEeMEHT, CBA3aHHbII C NoBpeXaeHNeM BHyTpeHHUX cuctem (D3)

Rz=(N+N)-Pz- L,

Ecnu (N,— N, ) < 0 npu npoBeaeHun gaHHon oueHku, To (N, — N ) = 0.
MapameTpbl ANs OLUEHKW 3TUX SNeMEHTOB pUcka NpuBedeHbl B Tabnuue 4.

(16)

Tabnunuya 4 — MNMapameTpbl, UMEOLINE OTHOLLEHNE K OLEHKE 3NIEMEHTOB pucka ansa BAY

n3-3a BCNbILLEK MONHUN

NapameTpb! CpenHerofioBoe KOMUMYECTBO ONAacHbLIX Clyvaes

Np, rog’ B B3Y

Ny, rog™! okono B3Y

N, rog™ B cnyxe6Hyto NUHWIo, BXopsiyto B BAY

N, rog™ oKONo CRyXeBHON NMHMKM, BXogawen B BAY

Np,p, rog! B KOHCTPYKUMIO Ha koHue «b» cnyxebHon nuHum (CM. pucyHok 3)

BepoatHoCTb, 4TO yaap, nonagaowmn B BAY, npueeger k

Py ANEKTPUHECKOMY YAAPY XUBbIX CYLLECTB
Pg uanyeckomy NoBpeXaeHUI0
Pc MOBPEXAEHUIO BHYTPEHHUX CUCTEM

BepositTHOoCTB, UTO yAap okono BAY npuBegeT k

Pu NOBPEXAEHUIO BHYTPEHHUX CUCTEM

BeposiTHOCTb, YTO yaap, nonagaoowmii B criy>kebHyio nuHuIo, Npueeger K.

Py TPaBMUPOBAHUIO XMBbLIX CYLLECTB
Py uranueckoMmy NMoBpeXAEHUIO
Py MOBPEXAEHUIO BHYTPEHHNUX CUCTEM

BeposiTHOCTb, UTO yAap okorno crnyxebHoW nuHUK NpuBegeT K

P, MOBPEXAEHUIO BHYTPEHHUX CUCTEM

YObITKM BCreacTBUE:

La=Ly=ry- L TPaBMUPOBaHUSA XMBbIX CYLLECTB
Lg=Ly=ry-r-hy- L PU3NYECKOro NOBPEXAEHNS
Le=Ly=Ly=Lz=1L, NOBPEXAEHUSA BHYTPEHHUX CUCTEM

1 ko3chbnumneHTa h,, yBenmumMBaloLLero ybuiTkn, NpMBogAaTcs B NnpunokeHun B.

Mpumedvanne — Bennumnbl y6bITkOB Ly Ly L, KOIPPUUMEHTOB 1y, 1y fy, i, CHUWXKAOWMNX  yObITKM,
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8 MonHuesawmTa otaenbHbLIX 3NEMEHTOB Be'rpoal-lepremqecxoﬁ YCTaHOBKM

8.1 O6wue nonoxeHun

Ecnn He yka3aHo UHave BcrieCTBUE MPOBEAEHHOIo aHanuaa pUCKOB, TO BCE dfeMeHTbl AOMKHbI BbiTh
3aluLLeHbl B cooTBeTCTBUN ¢ YM3-L.

Ona cooTBeTCTBUA CpoKa cryxbbl, onpeaeneHHoMy B YM3, Bo3aMOXHO noTpebyeTcst nposegeHue Texobeny-
XUBaHWNA N NPOBEPOK, KOTOPbIe MOTYT BbITh PasNMUHLIMU B 3aBUCMMOCTU OT MECTHbIX ycroBuid. TpeboBaHust K
TexobCcnykuBaHWIo U NPoBEpPKam Mo CUCTEME MOSTHUE3ALLMTbI, BKITHOYaaA CUCTEMY 3a3eMIeHuWs], AOMMKHbI ObITb
npueeaeHbl B pykoBOACTBE NO akcnnyatauuu u TO. Metoabl npoBegeHUst TEXo6Cny>XnMBaHUs U NPOBEPOK NPUBO-
aartca B pasgene 12.

Mpumeyanune— lNpn npoBeaeHnn Nnoapo6bHOro aHanM3a pPUCKOB MOXET BbISICHUTLCS, YTO YPOBEHb 3alLmThbl
HWke YM3-l aBnaetca 3KOHOMMUECKM ONTUMArbHLIM AN HEKOTOPLIX BAY unu BeTpoanekTpuyeckmx CTaHuui, B TO
BpemsA kak MoxeT 6biTb NpeanoyYTUTENbHO YCTaHABNUBATL pasnuuHble YM3, ans pasnuuHbix anemeHtoB B3Y, Hanpu-
Mep, nonactm MoryT umeTtb Gonee Bbicokuii YM3, a gpyrve yactu, peMOHTONPUIoAHbIE UM 3ameHAeMble Mo Gonee
HU3KON UeHe, MOryT umeTb 6onee HU3KUMA YPOBEHb MOMHUE3ALLUTLI.

8.2 Nlonactu

8.2.1 O6wWwue nonoxeHus

Nonactn B3Y Hanbonee noaeepkeHbl BO3AENCTBUIO MOSTHUEBLIX pa3psiioB. OHKM nogsepraoTcs NoNHOMY
BO3AENCTBUIO dNEKTPUHECKUX MoNel, BbI3BaHHbIX NPOLECCOM yaapa MOMTHUM, TOKOB MOSTHWUK, a TaKKe MarHUTHbLIX
nosen, Bbl3BaHHbIX TokamMu MmosHuK. OBbsicHeHWe npoLiecca yaapa MOSTHUM U COOTBETCTBYIOLLMIA NpoLiecc nepe-
HOCa aMeKTpUYEeCcKoro paspsaa NnpMeeaeHbl B MpUNoXeHun A.

JlonacTtun B3Y, Haxogswimecs B 3oHe MonHuesalutbl 04 no FOCT P M3K 62305-1, gonkHbl ObITb COOTBET-
CTBYIOLLMM 0Bpa3oM 3allULLEHbI.

OcHOBHbIe NONOXEHUs, KacaloLwuecsl MOSTHUE3aLLUTbI flonacTei, NpuBeaeHb! B NpunoxeHuun C.

8.2.2 TpebGoBaHus

MosHvesalmTa gormkHa 6bITb 40CTaTOUHOM Af1S BblAePXKUBaHWUA NoNacTsaMy yaapoB MornHumn ¢ YM3-| (ecnn
aHanua pucKoB He nokasarn, 4to yposeHb YM3-1l unu YM3-III aensetcs goctaTtouHbIM) 6e3 NoBpeXXaeHUn KOHCT-
pyKUMW, KoTopble Bkl MpUBEnU K ocnabrneHunto pyHKLMOHUPOBaHUS NionacTu.

MoBpexaeHUsi BCreaCTBUE NOPaXKeHUss MOSTHUER He JOIDKHBI NPUBOAMTL K NoTepe paboTocnocobHOCTU No-
nacTel 4o cneayoLLero sannaHMpoBaHHOro nepruoia TeXHUYecKoro 06¢cnyXnBaHusi U 0CMoTpa.

8.2.3 Mposepka

CnocobHoCTb BO3aYLLUHOM CUCTEMbI MONTHWE3ALLMTHI M BEPTUKAIbHOMO MOJTHUEOTBOAA K NepexBaTy BChbl-
LUEK MOSTHAW 1 NPOoBEAEHNA ToKa MOMHUM A0MKHA BbITb NOATBEPXAeHA OAHUM U3 cneayoLmMx METOAOB:

a) UCMNbITAaHWUS BbICOKUM TOKOM W BEICOKUM HanpsikeHWeM B COOTBETCTBUN C 8.2.5;

6) AeMOHCTpAaLMSA CXOACTBA TWUMNa 1oNacTu (KOHCTPYKLMKM) C NPOBEPEHHLIM PaHee TMMOM NONacTU UK Xe ¢
Tvnom fionacTti, obnagarowymM SoKYMEHTarIbHO NoaTBepKaAeHHON achheKTUBHOM MONHUE3aLLMUTON;

B) MCMOMb30BaHNE METOAOB aHanunsa, paHee NpPoOBEpPEHHbIX MyTeM CPaBHEHWS C pesynsTaTamy UCMbITAHUA
WK 3Ke co cpeacTBaMu 3aLLMThI ONacTy, KOTOPbIe UMENW YAauHbIR OnbIT 3KChNyaTauum.

Ons npoBegeHWs MPOBEPKW Ha OCHOBE CXOACTBA B COOTBETCTBWM € 6) NONacTu AOMKHbI UMETb OANHAKOBbIN
COCTaB MaTepuarna, 0QWHaKOBYIO CUCTEMY MOMHUE3aLLMTbI U OAUHAKOBbIE KOHCTPYKTUBHbLIE pasMepbl. 3HauUTeNb-
Hble N3MEeHeHWs1, KOTOpbIE BIUSIOT Ha BOCNPUMMYMBOCTL MOSTHUW, He AonyckatoTes 6e3 nposepku. OgHako NpoBo-
AWTb NOBTOPHbIE OLIEHKW PUCKOB, KOTOpble BydyT NAeHTUYHbI OLeHKaM Mo paHee NpoBepseMbIM KOHCTPYKLMAM
nornacTu, He cneayer.

MpoussoaunTesb fonacTel B CONPOBOANTENBHON AOKYMEHTaLMK Ha nocTaensemoe 060pyaoBaHMe JOSKEH
yKasaTb, Kakol 13 BbllLleykazaHHbIX METOAOB NCMOMNb30BaH, U MPUBECTU pesyrsTaThl NPOBEPKM.

8.2.4 PaccmoTpeHue 3alUTHBIX Mep

B cnepytoLLmx noanyHKTax onucsIBaOTCA BOMPOCHI, KOTOPbIE SABMSIOTCA BAXHLIMU ANt KOHCTPYKUMK U 06be-
ONHEeHWNs1 cucTeM MOMHNE3aLLMThl, UMEeRLLIMX OTHOLLEHMWE K TonacTy.

8.2.4.1 Bo3aywHasa cucteMa MonHue3awmuThbl

Bo3agyLuHble cucTeMbl MOMTHUE3ALLUTLI pa3MeLLLanTCs Ha NMOBEPXHOCTSX flonacTy B MecTe, rae CoeanHu-
TenbHble Nuaepbl MoryT obpasoBaThCA Y NPUBECTM K NONagaHUsiM BCMbILLEK MOMHUW Ui Npo6osaM, ecrnn HeT
BO3/YLLHOWN CUCTEMbI NepexBaTa BCrbILLeK MOMHWUA. Bo3ayLLHble CUCTEMbI MOMTHWE3aLLMTbI MOTYT BbITb YacTbHo
camoli KOHCTPYKLIMK ONacTu, arneMeHTamMu, Ao6aBneHHbIMMY K JIoNacTu, UM X o6beaMHeHneMm.
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Cpeactea NO3VLIMOHMPOBaHUS BO3AYLLHOA CUCTEMbI MOMHUEsaLLUThI (KaTawascs cdepa, 3almUTHLIN yron
W T. N.) He NpuMeHaTCA Ans nonactei B3Y. MNoaToMy KOHCTpYKLMS BO3AYLLHOW CUCTEMbI MOSTHAE3aLWLUTbI AOMK-
Ha 6bITb NPOBEpeHa B COOTBETCTBUM C 8.2.3.

MpumeyaHune— B mexayHapogHoi npaktuke anst 6onee nogpoGHON MHGOPMaLMK No cpeacTBam No3num-
OHWPOBaHUA BO3AYLWHOW CUCTEMBbI MOnHUe3awmTbl BOY ucnonbayot cranpapt [1].

MpouseoauTe b AOMKEH rapaHTUPoBaTh, YTO BO3AYyLIHAA cUCTeMa MONHUe3aLLMTLI Hagnexalium obpasom
3aduKkcuposaHa B CBOEM KpENeHnu, U CpoeKkTMpoBaTh BO3AYLUHYIO CUCTEMY MOSTHWE3aLWMTLI TakuM oBpasom,
yToGbl OHa MOITa BbldepkaTb Npeanonaraemble BO3AeCTBUA BETPA, BNaru, Yactul, nbiu v T.n. B pamkax gaHHoi
NpoBepKn HeobXoAUMO YCTAHOBUTL HaNMUYUEe 3N1EMEHTOB MOSTHUE3aLLMUTLI B FOTOBOW ToNacTn A0 NPOBEAEHUS UC-
MbITaHUs1 HA BBIHOCSIMBOCTb W APYMMX MEXaHUYECKUX UCTbITaHWIA.

Bce BHyTpeHHWE YacTu BO3AYLIHOW CUCTEMbI MONTHUE3aLMTbI, KpenneHne yCTPOUCTB BO3AyLLHOro nepe-
XBaTa u CoeMHEHNUA ¢ BEPTUKANbHLIM MOSTHUEOTBOAOM A0MMKHBI CHUXKATL PUCK NOSTYHEHUS BHYTPEHHUX pa3psiaoB
(Hanpumep, OT CTPMMEPOB 1 NMAEPOB), 06pa3yOLLMXCA B 3TUX HaCTSX.

MpownssoanTens A0MKEH co3naTh BO3AYLLUHYO CUCTEMY MONHWE3aLLUTLI TakUM 06pa3om, YTobbl o6enyku-
BalOLLWIA NepcoHan Mor OTPEMOHTUPOBATE UMM 3aMEHWUTb ee YacTu, NOBPEXAEHHbLIE UM U3HOLLEHHbIE BerieAcTBUe
BO3AENCTBUA MOSTHUW UK ApYrux chakTopoB OKpyXKaroLLen cpeabl. YCTponcTBa BO3AYLLHOW CUCTEMbI MOMNHMe3a-
LLMTBI MOABEpPKeHbI B MpoLecce aKcnnyaTauum UsHocy BCneacTeUe 3p03Mn B MECTax NPOXOXKAEHUS KHOXKEK»
Ayrn MOMHWUW. 3po3usi 3aBUCUT OT 3apsfa, BXOAALLEro Yepes HOXKY (HOXKKW) AyrM MOMHWK, a Takke MaTepuana
MOBEPXHOCTW 1 reOMeTPMMU BO3AYLUHOWM CUCTEMbI NepexBaTa yaapoB MOfHUW. [ns nonacTeid, KoTopble NPUHUMaoT
BonbLLIoe KONUYECTBO YAAapOB MOMHUK, MOXET NOTPeboBaTLCA C TEHEHUEM BPEMEHW 3aMeHa YCTPOCTB BO3AyLL-
HOro nepexsara yaapos MONHUWN. Cpok Cnyx6bl BO3AYLLIHON CUCTEMbl MOSTHUE3aLLMUTbI A0KeH BbITh MakcumMarnbs-
HbIM 1 0becrieveH TLaTenbHbIM BbIGOPOM ee MaTepuana 1 KOHCTpykumu. MpoussoauTenb A0MKEH NPeAoCcTaBUTL
PYKOBOACTBO MO MPoBEpKe U 06CNY>KUBaHWUIO BO3AYLUHON CUCTEMbI epexBaTa yaapoB MOSTHUN.

Ecnv Bo3ayLuHas cuctema MonHuesaLmThl UMeeT NOKPbITUe, To ero paboTocnocobHOCTL U PEMOHTONPUroa-
HOCTb B TEYEHUE cpoka CryXDbl AOMKHBI COXPaHATLCA. PekoMeHayeMble UcnbiTaHus Anst onpegenexus acdek-
TUBHOCTW YCTPOWCTB BO3AYLLUHOro Nepexeara yaapos MOSIHUK NpyuBeeHbI B NpunoxeHun D.

MpoussoauTenb AoMKeH onpeaennTb cnocod perynapHoi NpoBepku BO3AYLUHLIX CUCTEM NepexeaTa yaa-
POB MOJSHUW, YTOBbI YCTaHOBUTL U CEAUTb 3a pacHeTHLIMU CPpOKaMu CRYXGbl Y NEPUOANYHOCTLI0 TEXHUYECKOTO
obcnyxvBaHUs/3ameHbl.

MpoBsepKy adeKTMBHOCTY BO3AYLLHON CUCTEMbI MOMTHWE3aLLMTbI NPOBOAAT cornacHo 8.2.3.

8.2.4.2 Cucrema BepTUKanbHbIX MONTHUEOTBOAOB U €€ COeAUHUTENbHbIE 3NMeMeHTbI

Cucrema BepTUKanbHbIX MONTHAEOTBOAOB U €€ COeANHUTESbHLIE 3NIeMEHTbI IBMSHTCS CUCTEMON Ans NPo-
XOXOEHWA TOKa MOJSTHAM OT BO3AYLUHON CUCTEMbI NepexsaTta yaapoB MOJTHUM 0 ero BbiBoAa Ha KOHLE KOMenst
fionactu.

CoegvHeHus ¢ ccTemol BepTUKasbHbIX MOSTHUEOTBOAOB A0SKHbI BbITh KECTKUMU U MOCTOSIHHLIMK U rapaH-
TUpoBaHHO obecneynBaTh YCTONUUBOCTL CUCTEMbI B LIENIOM K COBMECTHOMY 371EKTPUYECKOMY, TENSTOBOMY U 3MeK-
TpoANHaAMWYECKOMY BO3AEACTBUIO TOKa MONHUW. CNocoBHOCTL CUCTeM MOMHUEe3aLLUTLI BbiAEPXKNBaTL MEXaHU-
YecKue Harpysku Ha nonactu AosmkHa 6bITb NpoBepeHa Ha OCHOBE COOTBETCTBYHOLLMX UCTILITAHWUIA.

MpumeyaHune— B MexagyHapogHOW NpakTUke CNOCOBHOCTL CUCTEM MOMHUE3ALWUTLI BLIAEPKMBATL MEXaHK-
YecKkue Harpysku Ha nonactu NpoBepsieTC COrnacHo ctaHaapTy [2].

MonepeyHoe ceveHne BepTUKaNIbHOrO MOSTHUEOTBOAA U €CTECTBEHHbIE TOKOMPOBOASALLME YacTh NonacTu,
ncrnonb3yemMble B KauecTse BEpPTMKANbHOr0 MONHWeOoTBoAa, AoMKHbLI 0bnagaTe CnocoGHOCTLIO NPOBOANTL TOK
MOJTHUW B COOTBETCTBMM C BblbpaHHbIM YM3.

MpwumeyaHune— B mexgyHapogHolh NpakTuke B GONbLIMHCTBE CryYaeB MeTannuyeckue MONMHWUEOTBOAbI
A0MxHbI 6bITb BbIGPaHEI B COOTBETCTBUM CO CTaHaapTom [1].

McnbiTaHUs aneMeHTOB coegUHEHUS A0MKHbI NPOBOAUTLCS 6e3 AoBeaeHVA A0 HE06X0AUMOTro COCTOAHUS/
cTapeHus. KOHTposbHbIE YPOBHU TOKa AOMKHBI BbITh YCTaHOBIEHbI B COOTBETCTBUW C NEPBLIM KOPOTKUM YAapoM
MOMHWUK BblGpaHHoro YM3. Ecniu ncnonb3ayroTca He XXecTKue coeguHEHUs!, Takue Kak BpallialolMecs 3BeHbS,
MOALLNMHUKA UNTN UCKPOBBIE 3a30Pbl, TO UCNbITAHWE Takke HeobxoanMo NPOBECTU € HaMNoXeHUeM Toka ANMHHOIO
yaapa monHun. Ecnu cyluectsyeT HeCKonbKo NyTen AN NPOXOXKAEHWUS TOKa MOMHWK, TO aMNUTYAbl UCTbITATENb-
HOro TOKa AN KaXKaoro NyTu MOryT BbITb BbIMMCNEHbI B COOTBETCTBUM C pacnpeaesieHMeM Toka Mo NyTsM.

NpumeyaHune— B mexagyHapogHon NpakTUke — B COOTBETCTBUM CO CTaHAapTOM [3].
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Bce BHyTpeHHUe YacTu BepTUKansHOro MONHWEOoTBOAa U 3N1eMeHTOB coeAUHEeHNs AOMKHbI MUHUMN3MPO-
BaTb PUCK BHYTPEHHWX paspsaoB, obpasyromxcs u3 atux Yactei. Llenbto siBnsieTcs BocnpensTcTBoBaHne obpa-
30BaHUI0 SNEKTPUYECKNX Pa3PSA0B U3 KaKUX-NTMOO eLle KOHCTPYKLMIA MOMUMO BHELUHE BO3AYLLIHON CUCTEMbI
nepexeaTa BCMbILLEK MOSTHAW; TEM CaMbIM OrpaHUYMBaETCs pUCK POPMUPOBAHUS TakUX BHYTPEHHWX paspsiaos,
nNpobrBatoLLMX MOBEPXHOCTL TIONAacTu.

BepTukansHble MONHUEOTBOAbI, YCTAHOBMEHHbIE CHAPYKW, ONPeaAensiloTCs Kak BO3AyLUHbIe CUCTEeMbI Nepe-
XBaTa BCMbILLEK MOMTHUN, credoBaTenbHO, Ha HUX HaknaabiBatoTca TpeboraHus B cooTeTcTBUMM € 8.2.4.1.

MpownssoauTens AOMKEH YCTaHOBUTL CNOCOB perynsipHom NpoBEpKA fHoBbLIX YacTel CUCTEMbI BEPTUKANBHBLIX
MOJTHWEOTBOAOB U ee CoOeANHUTENBHbLIX 3NIEMEHTOB, KOTOpbIe MOTYT M3HOCUTLCS B MpoLiecce akcnnyaTauum Ansi
TOro, UTobLI CNeAUTb 3a COCTOSIHMEM, PACHETHBIMM CPOKAaMU CYXObI U MePUOAUYHOCTHI0 TEXHUYECKOrO 0BCNyKn-
BaHMWS 3TUX YacTen.

PekomeHayemble MCNbITaHWS 41151 opegeneHusi XxapakTepucTK BepTUKaTbHbLIX MONTHUEOTBOAOB U COeANHN-
TenbHbIX 3N1IeMEHTOB onMncaHbl B punoxeHun D.

MpoBepka CUCTEMbI BEPTUKAIbHBIX MOTHNEOTBOAOB U €€ COeANHNTENbHbIX 3NIEMEHTOB A0SMKHA NPOBOANTL-
cs cornacHo 8.2.3.

8.2.4.3 JlononHuUTenbHble TOKOMpoBOAsiLLUE 3NIeMEHTbI

B cnyyae npucyTcTBMSA B lonacT AOMOMHUTENEHBIX TOKOMPOBOASILLMX 31EMEHTOB: TOKOMPOBOAsLLME
KOHCTPYKLIMOHHBIE 3MTEMEHTbI, YrepoaHbIi KOMMO3MUMOHHBI MaTepun, BanaHcupbl, TOPMO3HbIE TPOCHI KOHLIEBOW
YacTu NonacTu, anekTpuyeckne kabenu 4aTtunkoB, CUrHaNbHbIE flamrbl U T. M., OHW, KaK NpaBWio, AOMKHbI ObITb
coeanHeHbl NPOBOAHMKAMW C CUCTEMON MOSTHME3aLNTLI. [aHHble MPOBOAHUKMA OOMKHLI MPOBOAWTL Npuxoas-
LLYHOCS Ha HUX AoNo (O0M) ToKa MOSTHUK, a Takke NpeaoTBpaLLaTh UCKPEeHNe MeXay TOKONPOBOASALWMNMN 31e-
MEeHTaMW.

HeobxogumocTb coeguHeHNst MeETanIMYeckumm NPOBOAHUKAMIM YKa3aHHbIX TOKONMPOBOASLLUX 3NIEMEHTOB
nonacTun Apyr ¢ ApYrom Uim ¢ CUCTEMOIN MOSTHUE3aLLMTLI A0MKHa BbITh YCTaHOBEHA HAa OCHOBE UCNbLITAHWI B
cooTBeTCcTBMU ¢ YM3 n/unm BeiNONHEeHWs COOTBETCTRYHOLLEro aHan1aa.

Cuctema ¢ A0NoNHUTENBHBIMM TOKONPOBOAALLMMN 31IEMeHTaMK AomKHa BbITb MpoBepeHa UCMbITaHNeM Bbl-
COKWM TOKOM B COOTBETCTBUM € 8.2.5.2.

Ecnn monHreoTBoAbl B lonacty obpasytoT NyTu Anst NPOX0XAEHUsI MPSIMOro Toka, Takne MoHUeoTBoAbI
OOMKHbI coegmnHaTbes cornacHo FTOCT P MOK 62305-1, npu aToM HeoBX04MMO y4ecTb BO3AENCTBME Ha HUX
3NEKTPOANHAMUYECKUX CUS.

8.2.4.4 Bo3aelcTBNUA 3MeKTPUYECKMX NOMei Ha KOHCTPYKLMIO U3 KOMMNO3ULMOHHOrO MaTepuana

BcneacTaume BbICOKOTO pacnonoXeHus U HesallMLLeHHOCTY flonactei BAY BCs KOHCTPYKLMS nionacti By-
JeT 4yacTo noggepraTbCsl BO3AENCTBUIO BLICOKMX 3M1EKTPUYECKUX MOMei B TeHeHUe CBOero cpoka crnyxobl.

Bhlcokne cTaTnyeckme 1 nepexofHble anekTpruieckme Nons cCo3gatTcs rpo30oBbIMM 0bnakamu, BO3aenNcTBys
3NEKTPUUECKNM TOKOM Ha KOHCTPYKLIMIO NonacTu.

MpubnwxkatoLmecst Nnaepbl MOMHUW MOABEPraloT KOHCTPYKLMIO 10MaCcTi BO3AeNCTBMI0 Bonee BbICOKMX arek-
Tpuyeckux nonei. B oboux cnyyasx anekTpuieckme noss MoryT co BpeMeHeM yXyALLUTb 3/1eKTPOM30NSILMOHHbIE
CBOWCTBA KOMMO3NLIMOHHbIX MaTepuanos. [No3aToMy cUCTEMbI MOSTHUE3ALLMThI A0MKHbI BbITh paspaboTaHbl ucxoas
N3 NPUHUMMOB pa3paboTKu BbICOKOBOMLETHOM M30MALMN.

8.2.5 MeToAbl UCMNbITaHUIA

Cnepytoline MeToabl UCMbITAHWIA NCMOMb3YHTCS ANS BCE KOHCTPYKL MM NONacTy UM ee YacTel, Takux Kak
KOHLIEBbIE YacTW NonacT U MHOrOCNolHbIe 0bpasLbl.

8.2.5.1 UcnbiTaHUA BLICOKUM HanpsxeHUueM

OdhekTBHOCTL NepexBaTbiBaHWS BO3AYLLUHbLIX CUCTEM NepexBaTa BCMbILLEK MOMHUM Ha NI0NacTy MOXHO
onpeaennTb NpU MOMOLLM UCTbITAHUS Ha KacaHWe TMAePOM, Kak onvcaHo B D.2.1 (npunoxerue D).

Ons pa3paboTku onpeaeneHHbIX geTanel KOHCTPYKLIMU BOKPYT MPUEMHUKOB Ha KOHLLE onacTu, HOKOBbIX
NPVEMHUKOB W T.M. MOXET OKa3aTbCs MONe3HbIM NpoBeaeHNe UCTIbITaHUSA Ha NPUoXKeHNe ncxoaHoro nuaepa,
onucaHnHoro B D.2.1 (npunoxeHue D).

YAyulwmnTb CNocobHOCTb CMOWCTOrO MaTtepuana fonacTy K MOBbILLEHUIO COMPOTUBIEHUS BHYTPEHHUM
pa3psigam 1 K pedoTBpaLleHunto NpobrBaHns UMK MOBEPXHOCTU I0NacTM MOXXHO NyTeM MOBbLILLEHVS Y MaTepuana
HanNpPsKEHHOCTW dNeKTpUYecKoro nons npu npoboe. HarnpsxeHHoOCMb 3fIEKMpPUYECKO:0 10115 fpu rpoboe y u3o-
JISIYUOHHBIX KOMITO3UUUOHHbIX Mamepuaroe U CJI0e8 OoKpbImuUsi MOXHO orpedesiume 8 coomeemcemauu ¢
FOCT P 50532 (nepemeHHbili mok) FTOCT 13526 (nokpsimue).

lMTpuwmeyaHue— B mMexOyHapoOHOLU rpakmuke rpu orpedenieHuU HanpskKeHHOCMU 311eKMpU4YeCcKo20 rnons
npu npoboe markxe ucrons3yrm cmarHlapmer [4], [5].
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Koraa Ha 130MsLMOHHBIX MOBEPXHOCTSAX (CTPUMEpLI, UCKPEHUS! Ha MOBEPXHOCTU U T. N.) HabnoaaeTca anek-
TpuUiecKkasd akTUBHOCTb, MOBEPXHOCTb MOXET UCTNOPTUTLCA BCleAcTBUe AeﬁCTBI/Iﬂ 6ny>|<,uarou.|,ero TOKa U aneKkTpu-
Yeckoit aposun. BosgencTeus, cesizaHHbIE C BNaro, MOryT U3MeHUTb CBOMCTBA U3ONALMOHHbLIX MOBEPXHOCTEN
B CTOPOHY 6onee BbICOKOM TOKOMNPOBOAHOCTU U NO3TOMY MNOBbLILLIATL PUCK NPAMOIro KacaHUA MONHWEN.

IMTpumeyaHue — B mexdyHapoOHol npakmuke conpomuenerue deticmsuto bnyxdaouwezo moka y pasnuy-
HbIX Mamepuariosg jiornacmu u Mamepuarsos MoKpbIMUsS MOXHO OUEHUMb U CPasHuUmb, ucnonb3ys cmaxHdapm [6].

8.2.5.2 UcnbiTaHUs BbICOKUM TOKOM

Ha Bo3gyluHble cucTeMbl NepexBaTa BCMblek MOSIHAM ByaeT okasbiBaTb CUNbHOE BO3AeNCTBUE 3apsaf
BCMbILLKA MOMHWUU (T. €. UHTEerpan Toka MOMHUK Mo BpEMEHU) — ABNEHUE, KOTOPOE MOXKHO OLEHUTb NMOMOLLbIO
UCrMbITaHWs Ha buanyeckoe NoBpexaeHue BbICOKUM TOKOM, onucaHHoro B D.3 (npunoxexue D).

OnemeHTbI coegUHEHWUI U YaCTU BEPTUKANbHOTO MOMTHUEOTBOAA MOTYT NPOATH UCMbITaHWe Ha husnyeckoe
NoBpeXaeHNe BLICOKUM TOKOM B cooTBeTCTBUM € D.3 (npunoxeHne D) 6e3 goseaeHUA aneMeHToB Ao Heobxoau-
MOr0 COCTOsIHUSI/CTapeHusl.

®opMbI KPVBOW U YPOBHU UCTILITATESIBHOMO TOKA AOIMKHbI BKNOYATb NEPBbIA KOPOTKWUIA yaap MOMHUW, a Tak-
Xe, ecnv HeobxoAUMO, ANWHHBIV yaap MOMHUW (HenpepbIBHLIN TOK), yCTaHOBNEHHbIE AN BbliOpaHHoro YM3.

8.3 N'oHpona u apyrue aneMeHTbl KOHCTPYKLUU

8.3.1 O6LwWwue nonoxeHus

MosHue3aLLTa roHAoNbI M APYTUX SNIEMEHTOB KOHCTPYKUMN BIY goskHa 6biTb co3aaHa Ha OCHOBE CaMblX
60MNbLUNX MeTaNIMYeCKUX KOHCTPYKLIUIA, NO Mepe BO3MOKHOCTU, ANA BO3AYLIHOMO NepexsaTta yaapoB MOJSTHUM,
KBMMOTEHLIMANN3aLMK, 2KpaHUPOBAHUS U NPOXOXKAEHUS SNEKTPUHECKOro Toka k cucteme 3asemneHms. [ononHu-
TesbHble 31eMEHTbI MOMHe3almnThl, Takue Kak Bo3gyLUHbIe CUCTeMbl NepexeaTta yaapoB MOMTHUM 4NS 3aLUUThbI
MeTeoporornieckmx npubopos U NpeaynpeanTensHON CBETOBOW CUrHaANM3aLun, pacnonoXeHHbIX Ha roHaone,
a Takke BepTuKanbHble MONTHUEOTBOAbI M 3NIeMEeHTbI MeTannu3auumn 4oMmkHbI 6bITe NoaeneHbl Ha 30HLI MoJTHUesa-
WmTel — 3M3 (npunoxeHue E).

lMpumeddaHue — B mMexOyHapoOHOU npakmuke 3nemMeHms! memannu3ayuu G0/mKHbI UMemb pasMepb!
coeniacHo cmaHOapmy [1].

8.3.2 Ctynuua

Crynuua 6onblunx BAY npeactaenset cobo nonyto meTannuyeckyto cchepy amaMmeTpoM Asa-Tpu meTpa.
Takvm o6pasom, cama TonLmHa MaTepuana obecneumBaeT yCTOMUUBOCTL KOHCTPYKLMK CTYNULbI K BO3AEHCTBUIO
MOMHMK. B BonblUNHCTBE Cnyyaes SnNekTpuyYeckne cucTeMbl, MeXaHudeckue cUCTeMbl ynpaeneHua U Npueoabl
pa3meLLalOTCA B CTyNu1Le, a kabenu BbiBeAeHbI HAPYXKyY M3 CTYNULBI K lonactsim 1 roHgone. CTynuua gomkHa
6bITh 3akstoYeHa B kneTky dapagesi, co3gatoLLyo MarHUTHbIE KpaHbl B OTBEPCTUMSIX CTYNULLI B CTOPOHY nonac-
Tel, nepegHe YacTu 1 roHgonsbl (T.e. cTynuua gomkHa bbiTk onpegeneHa kak 3M3). B 6onblUMHCTBE Cry4aes 3T
OTBEPCTUA 3aKPbIThI ArckaMu ¢ chnaHLaMmn nonacTu U hnaHLem rnaBHOro Barna, KotTopble MOXHO paccMaTpuBaTh
Kak oueHb athdheKTUBHbIE MarHUTHbIE 3KkpaHbl. Korga oTBepcTUst 3aKpbIThl MarHUTHBIMU 3KpaHaMK, Kak onucaHo
BbILLe, ANs1 BHYTPEHHEro NOMELLEHUsT CTYNMLBI He TpebyeTcs onpeaeneHHoM MonHWesawmTel. MonHuesalmra
CTYMNULbI TOR4a CBOAWTCS K 3KBUMOTEHLMANBHOW MeTanmsaumm 1 salwmute oT NepexofHoro HanpskeHusa, koraa
MUMEIOTCS CUCTEMbI, PACNONOXEHHbIE CHAPYXKN CTYNULBI, TAKUE Kak NPUBOAHbLIE CUCTEMbI NONAcTy, a TakkKe anek-
TpUYECKMe CUCTEMBI U CUCTEMA YTpPaBEHNUs B CTYMULE, COeQNHEHHbIE C KabensmMu, BbIXOQALWMMN HapYXy U3
CTYNMUbI.

8.3.3 O6TekaTenb cTynuLbl

OB6bIMHO CTYNMLA MMEET CTEKIOBOMTOKOHHBIW KOXYX, Ha3blBaeMblid o6 TekaTenem CTynuLbl, KOTOPbIA ycTaHaB-
IIMBaETCA Ha CTynuue 1 BpallaeTcs BMecTe ¢ HUM. T. K. Modesb BpalyatoLleiics cdepbl 6yaeT Bcerga nokasbl-
BaTb, YTO CyLLECTBYeT BepOSATHOCTb KacaHUsi MoJHWel nepegHero Kpasi obTekaTens, To cneayet paccMoTpeTb
BOMPOCHI MOMHWEe3aLmUTLI. B HeKoTOpbIX KOHCTPYKLUMSAX B3Y anekTpuyeckme cUCTEMbI, MEXaHUYEeCKne CUCTEMBI
ynpaBneHys 1 Npreoabl Takke HaxoasaTCs C HapY>KHOW CTOPOHbI CTYMNWLBI U UMetoT oBTekaTesnb. Takue cucTemsl
AOIMKHbI BbITh 3KPaHMPOBAHbI OT KACaHUA MOJSTHUEN C MOMOLLbH0 BO3AYLLUHBIX CUCTEM NepexBaTa BCrbllek Mos-
HWUW. Ons cnyyaes, koraa nod obTekaTenem He pasmeLLaloTCs ykasaHHbIe CUCTEMbI, MOXKET OKasaTbCsl Liefniecoob-
pasHbIM AonyLLeHWe pucka NpobuBaHna obTekaTens n 0TCYTCTBME MoSHNe3aww Tl o6TekaTens. OgHako B 60rb-
LUMHCTBE Cry4Yaes npocTas U NpakTuYHas MorH1e3alLMTa obTekaTenss MoXeT 6bITb co3aaHa ¢ MoMOLLbI MeTar-
Nyeckol orMopHOWM KOHCTPYKLUMK Ans o6TekaTens, BbiCTynarLlel B kayecTse BO3AYLLHOW CUCTeMbl NnepexaaTta
BCIbILUEK MOSTHAW U COeANHEHNS €€ CO CTYNULIEN.
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8.3.4ToHpgona

KoHCTpyKLma roHaonsb! 4oskHa BbiTh YacTbio cUCTeMbl MoNHWe3alWwnTel. OHa AOMMKHA rapaHTMPOBAaTh, UTO
MOJTHWS NPU KacaHUW roHAOSbI KOCHETCA NIMG0 OBbIYHBIX MeTanNMYeCckuX HacTel, CnocoBHbIX BblAEpKaThb Harpya-
Ky, MBo BO3AYLLHON CUCTEMbI MOMHUE3aLLUTLI, CO30aHHOW cneunansHoO ana aTton uenu. FoHgonsl, UMetowne
KOXYX U3 cTeKnonnactTuka unu nogobHoro matepuana, 4OSMKHbI UMETb BO3AYLLHYIO CUCTEMY MOMHUE3aLUTbI U
BepTUKasbHble MOMTHWEOTBOAbI, 0Bpa3sytoLLme KNeTKy BOKPYr roHAONbI.

BosgylwHas cucteMa MonHUesaluThl, BKNOYaLWasa oTKpbITbe NPOBOAHWUKUN B 3TOM KNeTke, A0MKHA Bbl-
AepXxusartb yaapbl MONHUW, COOTBETCTBYOLWME BbiGpaHHoMy YMS3. [pyrue nposoagHWKY B kneTke ®apaaesa gon-
XHbl B6bITb TAKOro pasMepa, YTobbl BbigepkaTb YacTb TOKOB MOSTHUMW, KOTOpble ByayT Ha HUX BO3AeNCTBOBAaTb.
BosgyluHble CUCTEMbI MOSIHUE3ALUTLI 4NA 3alnTbl NPUBOPOB U T. M., PACMNOSIOKEHHDBIX C HAPY)XXHOW CTOPOHbI
roHAOo-MbI, A0IKHbI BbiTh pa3paboTaHbl B COOTBETCTBUM C NPUHATLIMA HOPMAMU, @ BEPTUKANbHbIE MOMHUEOTBOAbI
OOIKHbI 6bITb MOACOEANHEHDI K BbILLIEYKAa3aHHOW KneTke.

lTpumeuyaHnue — B mexdyHapodHoU npakmuke 8030ywHble cucmeMbl MOMHUe3awums! 0na 3awumsl
npubopos paspabamsigaiom coanacHo cmaHlapmy [1].

MeTannu4yeckas ceTka MOXeT 6bITb UCNONb30BaHa A4NA FOHAON € KOXYXOM U3 CTeKrnonnacTuka ansa cosaa-
HWs1 3KpaHa OT BO3AENCTBUA BHELLHUX 3NEKTPUHECKUX U MarHUTHbLIX MONeN, a Takke MarHUTHLIX MoNel oT TOKOB,
NpoxoAasiLLmX B ceTke. Unu e Bce Lienn BHYTPY roHA0NbI MOMYT 6bITh pa3MeLLieHbl BHYTPU 3aKpbITbX MeTannMiec-
KUX Tpy6onpoBoaoB nnn kabenbHbIX KOpoBok 1 T. N. CUcTEeMa 3KBUNOTEHLUMANbHOM MeTannu3aunm AomkHa ObiTe
cosgaHa Takvm obpa3om, UTobbl OHa oxBaTbiBania OCHOBHbIE MeTann4eckne KOHCTPYKLMW BHYTPU 1 HA roHAone,
Kak aTo TpebyeTcsl No aNeKTpoTEXHUYECKAM NpaBuiam u Hopmam. Mpu sTom oHa 6yaeT o6pasoBbiBaTh adhdhekTUB-
HYI0 3KBUNOTEHLMANBHYIO NOBEPXHOCTb, K KOTOPOW A0MKHBI NOAXOAUTL BCE COeAUHEHUSA 3a3eMIMEeHUs U 3KBUMO-
TeHUMansHol MeTannmsaumm.

Mpu kacaHWn MonHWEN fionacTen TOKU MOIHUK AOMKHBI NO BO3MOXHOCTU MPOXOAUTL B BhiILLIEYNOMSIHYTYHO
KIeTKy HanpsiMyto, NoMHOCTLIO NpeAoTBpaLLas, TakuM 06pa3om, NpoxoxaeHWe Toka MOSTHUM Yepes NoALLIMMHUKA
MexaHW3Ma perynnpoBaHus HakioHa nonacTty 1 NoAWWNHUKW NPUBOAHOMO MexaHu3ama (cM. 8.2 u 8.4 ¢ paccMoT-
peHneM 3aLuTel TonacTei ¥ NoAwnnHUKos). O6bIMHO ANA yBoAa TOKOB MOMHUM OT MOALLUMHUKOB UCMONb3YOTCA
pasfnMyHble TUMNbI LWEeToYHbIX cucTemM. OaHako 3hheKTUBHOCTb TakUX OTAEMNbHbIX LLETOK MOXET ObITh HA3KOW, T. K.
o4eHb TPYAHO co34aTh LLLEeTOYHbIE U 3a3eMNAoLLMe CUCTEMBI C CONPOTUBNEHWEM, OCTATOYHO HU3KUM A1 3HA4K-
TenbHOro CHWKEHWS Toka, NPoxoAsLLero Yepes rnasHbIf Ban U MoAWUMHUKK C HU3KMM CONPOTUBNEHUEM K OCHO-
BaHWIO roHaoMbI.

Mpumevarnune — Kopnyc roHgonsl ¢ TakKMM MarHUTHbIX 3KpaHoM He OyaeT cnocobeH co3paTb 3awmTy
OT BO3dENCTBMA MarHWTHbIX MOMeNl, CO3[4ABaeMblX TOKAMU MOMHWUKM, MNPOXOAAWMMM BHYTPU TFOHAOMbI, @ UMEHHO
B [MTaBHOM Bany.

8.3.5 Maura

MycToTenas ctanbHasi MaJvTa, ucnonbayemas Ans 6onblinx BAY, 06bIMHO COOTBETCTBYET pasmepam, Heo6-
XoOvMbIM ANs BepTUKabHBLIX MONHMEOTBOAOB. [ycToTenas ctansHas MadTa MoXeT cunMTaThes knetkoil Papapes
C NpaKTU4eCKn UAeanbHLIM SNEKTPOMarHUTHLIM 3KPaHOM, T. K. a1IEKTPOMarHUTHoe norie SABMSeTCs NoYTH 3aMKHY-
TbIM B MeCTe COeIMHEHUS C TOHAOSIO0N 1 Ha NOBEPXHOCTU 3eMnun. [MoaTomy B 6oNbLUMHCTBE criydaes Lenecoobpas-
HO 0603HaYNTb BHYTPEHHIO YacTk MayTbl Kak 30HY MonHuesawmTel 3M31 unu 3M32. [ins Toro, 4Tobbl MayTa
ob6pazoBbiBana MakcUMarbHO 3aMKHYTOe None, Nno Bceil AnvHe BAonb hnaHueB Mexay YacTaIMU MadTbl A0MKeH
NPOXOAUTL NPAMOW SNEKTPUYECKUI KOHTAKT. Yepes MaduTy 1 Bce ee OCHOBHblE MeTanfiMieckne 4acTu QOMmKeH
NPOXOAUTL 3aLUMTHLIA 3a3eMNsIIOWMIA MPOBOA U CUCTEMbI IKBUMOTEHLMANBHOW METaNnM3auum 4nsa cosgaHns
Hauny4lwen 3awuTbl, NpeaocTaensemon kneTkon ®apaaes. Yto kacaeTca MeTanM3aLmm MeTanIn4eckmx KOHCT-
PYKUWIA 1 CUCTEM BHYTPU MauTbl, TaKUX Kak NEeCTHULIbI, MPOBOAA W HanpaensioLLMe, TO HYKHO PYKOBOACTBO-
BaTbcA 9.3.5.

Mpume 4aHue— B mexOyHapoOdHOU npaxkmuke ucriofib3yIomcesi yKa3aHusi 1o Coomeememeuro rnycmomernou
cmarnbHoU madmel pasmepam, HeobxoO0umbiM Onsi 8epmukarbHbIX MOHUEOM800os, rnpusedeHHslie 8 cmardapme [1].

MpuBeoA ¢ roHAoNo 0BLIYHO 3aKPLIBAETCA METANNUYECKUMU SIMCTaMU U 3aCTIOHKaMW, KOTOpbIe Takke MoryT
CIMY>UTb B KA4eCTBE 3M1eKTPOMAarHUTHOrO aKpaHa, 3aKkpbiBaloLLEero MaqTy (M. 8.4.2 ¢ onucaHneM MoSTHE3aLWnTLI
MoALLUNHUKOB MeXaHW3Ma yCcTaHOBKY Ha BeTep). MpuBoa MauThl U CUCTEMBI 3a3eMIIEHUS OnNUcaHbl B pazaene 9.
Ecnu mayta nmeeT KOHCTpyKUMIO B BUAE KneTkn ®dapages, To Ans COASPXUMOro MauThl He TpebyeTcsa onpeaeneH-
HOIM MonHWesawmTel. MonHuesalwmTa MadThl Torga GyaeT cROAMTLCA K IKBUNOTEHLUMANbHOW MeTannMsaumm u 3a-
LUMTE OT NepexoaHOro HanNpsHKeHUs Lienei SneKTpUYeckUX CUCTEM U CUCTEM YNpaBfieHUs, yXoasLWuX B agpyrue
3M3, Takune Kak ronaona n HapyxHast HacTb MavThbl.

20



rOCT P 54418.24—2013

PeLLeTyaTble MayTbl 0BbI4HO He cuuTatoTcs abdpekTUBHOM KneTkol Papages, XoTs BHYTpY peLLeTyaTol mady-
Tbl MArHUTHOE Mosie HeMHoro ocrnabeBaeT, a TOK MOMHWUK cHkaeTcest. LienecoobpasHo cumTaTh BHYTPEHHIOH YacTb
pelueTyaTo MayTbl yposHeM 3M3 Og. BepTrkansHoe oTBeAeHNe MOMHUM JOKHO OCYLLECTBMAATLCH Yepes KOHCT-
PYKUMOHHbIE 3fleMeHTbl peLleTyaToll MadThl, KOTOpble OOMMKHbI B CBOKO o4Yepeab COOTBETCTBOBATL pasmepa,
HeobXxoAMMbIM Ar1s BepTUKanbHbIX MOSTHUEOTBOAOB, C YHETOM NepepacnpefeneHnst Toka no napasnesbHbIM ny-
TaM. O6onoukm kKabenei B peLueTyaTbIX MayTax Bo n3bexaHue npoboes kabenbHON U30NALMM pekoMmeHayeTcsl
MeTannusnpoBaTh C MayToW Yepes onpeaenieHHbIe MHTepBanbl, KOTOpble CrieayeT onpeaennTb NyTem pacyeTos
(cm.TOCT P M3K 62305—2 (npunoxexue D)).

lMpumeuyaHue— B mMexOyHapoOHOU npakmuke pasMmepbi 8epmuKxarnbHbIX MOnHUeomeodos onpedensom
coenacHo cmaH@apmy [1].

B cTranbHbIX kene3o6eTOHHbIX KOHCTPYKLIMSIX apMaTypa MOXET UCMOoSb30BaThLCS ANS BEPTUKANBLHOMO OTBe-
OEHUst MOMHUK NPY NOMOLLM ABYX — YeTbIpex napanfensbHbiX BepTukanbHbIX COeAWHEHWUIA € 4OCTaTOUHbIM None-
peyvHbIM CevYeHeM, KOTOPble COeQUHSII0TCS TOPU3OHTaNbHO Ha BepLUMHE, B OCHOBaHUN U Yepes kaxasle 20 m
mMexay Humu. CtanbHas apmatypa obecneunsaeT 4ocTaTouHo achdeKkTUBHOE ocnabneHne MarHTHOro Mons u
YMeHbLUEHWE ToKa MOMHUW BHYTPU MayTbl, €CIW BbIMOMHUTEL MeTannmaaLmio ykasaHHbIM Bbille obpa3som.

8.3.6 MeToAabl UCnbITaHUA

MeToabl NpeaBapuTenbHbIX UCMbITaHWIA BKMHOYEHbI B MpunoxeHue D.

8.4 MexaHWveckui NnpuBogHOM MeXaHU3M U CUCTEeMa pbICKaHUA

8.4.1 O6wue nonoxeHUn

B3Y 0bbIvHO nMeeT nogLUnnHUKK anst obecnevyeHnsi NOBOpOTa fionacTel, BpalleHns rnasHoro Bana, pato-
Tbl peayKTOpa, reHepaTopa 1 CUCTEMbI YCTAHOBKU Ha BETep.

Mapaenuyeckne Unu anekTpudeckne NpUBoAHbLIE CUCTEMBI UCMIONB3YIOTCA ANA YNpasneHus U chyHKLMOHN-
POBaHWS OCHOBHbIX 3/1EMEHTOB,

MoALNMHMKM 1 NPUBOAHBIE CUCTEMbI UMEIOT ABWMXKYLLMECS YacTU, COeANHSIOLLNE HaNPsIMYIo UIW He Harnpsi-
MYI0 NepeMbldKamiy pasnuyHble YacTn B3Y, koTopble MOryT cTaTh NPOBOAHMKAMU TOKA MOSTHUA.

Bce nogLwmnHMKM 1 NPpMBOAHbLIE CUCTEMBI, KOTOPbLIE MOTYT HAXOAWUTLCS Ha MYTU NPOXOXKAEHMS TOKa MOSTHUM,
AOIKHbI BbITh 3aLUMLLEHBI ANs1 CHUXKEHUS] YPOBHA ToKa, NPpOXOAsILLEro Yepes aNeMeHT, 40 A0MYCTUMOIO YPOBHSI.

8.4.2 MoawunnHUKN

Mocne nonagaHWst MonHWKM B BOY oCcMOTpeTh NOALLMMTHMKL Y OLIEHUTB UX COCTOSIHUE HEBO3MOXHO, MO3TOMY
CUCTEeMbI A5 3aLMThl NOALLUNHUKOB AOMKHbBI BbITh NPOBEPEHbI U ONUCaHbI B AOKYMEHTaUNK.

3almTa MoXeT OblTb YacTbio KOHCTPYKLMW CAMOro NOALLUMIMHUKA, UMK 3TO MOXET BbITb BHELWLHSAS cUCTEMa,
yCTaHOBMEHHas NapannenbHo NoALWMUMHUKY ANst obBoda Toka.

Ecnu nogwmnHmky doyHKLMOHMPYIOT 6€3 3aLmThbl, TO A0MKHO ObiTh 40Ka3aHO, YTO NOALWNHUK MoXeT pabo-
TaTb B TEYEHWE BCEro pac4eTHoro cpoka cnyxobl nocrne oXXvgaemoro KonuydecTsa NnposeaeHUin Toka MONHUK.
Ecrnv nogwunHmk He cnocobeH byHKUMOHUPOBATL B TEUEHWE BCErO pacyeTHOro cpoka cnyx6bl, Heobxoaumo
obecreynTb ero sawuTy (cm. 8.4.4).

8.4.3 F'mapaBnu4yeckme cucTteMbl

Ecnv rugpasnuyeckme cucTemMbl HAXOAATCS Ha NYTU MPOXOXAEHUA TOKa MONHUU, Heobxoaumo ybeauTthes,
YTO BO3AENCTBME TOKA MOMHUM He HaHeceT Bpe cucteme. [MNpu NpoekTUpoBaHUM rnapasnnyecknux cuctem Heob-
XOAMMO YUUTLIBATH PUCK MPOTEYEK XKUOKOCTU BCIIeACTBUE NOBPEXASHNSA COeANHUTENBbHBIX 3N1EMEeHTOB W Boca-
MEHeHUs rnapasnnM4eckoro Macna.

3aluTHbIe Mepbl B BUAE CKOMNb3ALLMX KOHTAKTOB UMW MEeTarnN3auyoHHbIX NepemMblHek MoryT UCMOoNb30BaThb-
€A N5 HanpaBneHWs Toka B 06xo4 NpuBOAHBIX LIMMMHAPOB.

Mapaenuyeckue natpybku, noaBepratomecs BO3AEUCTBUIO TOKa MOSTHUW, AOMKHbLI ObITh 3aLLWLLEHbI OT
MPOHWKHOBEHMWS ToKa. Ecrnv ruapasnuyeckse naTtpybku MMEIoT MeXaHUHECKYH0 3aLLMTHY0 060MOYKY, OHa [OMKHA
6bITb METaNM3MPOBaHa CO CTalbHOW KOHCTPYKUMe 06opyaoBaHus Ha 06omx KoHLax naTpy6ka. Take Heobxoau-
Mo y6eamnTbes, UTOo y 3aLLMTHON 06ONoYKM JoCTaTouHOe NonepeyHoe ceveHne AN NpoBeaeHUs HacTu Toka Mor-
HWUW, KOTOPbIA MOXKET Ha HUX BO3AeNCTBOBATb.

MoaobHble Mepbl MOXXHO UCNONL30BATL 41K OXIaXKAatoLLMX CUCTEM.

8.4.4 UckpoBble 3a30pbl U CKOMb3siLMe KOHTaKTbI

Ons ysoaa Toka oT NOALUMMNHUKOB U MPUBOAHBLIX CUCTEM criefyeT pacCMOTPeTb UCTONb30BaHWe UCKPOBbLIX
3a30pOB WU CKOMNb3SLLMX KOHTaKTOB. Takne o6BOAHbIE CUCTEMBbI, BKIHOUAS MX COeAMHUTENbHbIe NpoBoaa, ANs
OOCTUXEHNSA 3DDEKTUBHOCTU JOIKHBI UMETb MEHbLLIEE MOSTHOE CONMPOTUBMEHNE, YeM NPAMOI eCTeCTBEeHHbIN MyTb
TOKa Yepes KOHCTPYKLMIO.
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UckpoBble 3a30pbl U CKONb3SLLME KOHTaKTbl AOMKHbI OblTb CNOCOOHLI MPOBOAUTE TOK MOMTHUW, KOTOPLINA
MOXEeT Bo3aencTBoBaTh Ha BAY.

McKkpoBble 3a30pbl Y CKOMb3SALLME KOHTaKTbl 4OKHBI COXPaHATE TpebyeMble paboumne XxapakTepucTuku, He-
CMOTPs1 Ha BMUSIHWUS BHELLHE cpeabl, Takue Kak AoXab, fneq, 3arpsisHeHue conbio, NMbibio U T. M.

Ecnu ncnonbaytoTcs MCKPOBLIE 3a30pbl U CKOMb3SILLME KOHTaKTLI, TO UX criedyeT paccMmaTpuBaTh kak nsHa-
LUMBAEMbIE 3/1EMEHTLI, U UHTEPBarbl Mexay NpoBeAeHeM TeXobCcnyXmeaHmst HeobxoarMo paccunTaThb U 3a0Ky-
MeHTMpoBaTk. CKpoBbIe 3a30pbl 1 CKOMb3SILLME KOHTaKTbl HEOBXOAMMO PEerynsipHO OCMaTpMBaTh B COOTBETCTBUM
¢ pykosoacTeamu no TO 1 akcnnyaTtauumu.

8.4.5 UcnbiTaHusa

Bce cvcteMbl ans 3awuTsl NOAWWNHUKOB Y MPUBOAHBLIX CUCTEM AOSKHbI BEINONHATL AOKYMEHTalbHO 3a-
cmKempoBaHHbIe hyHKLUN. PekoMeHayeTcst NpoBOANTL UCTIbITAHWUS UMMYbCHBIM TOKOM, MPEeACTaBMALLMM ecTe-
CTBEHHbIV TOK MOSTHUW.

PekoMeHayeTcs NPOBOAUTL UCTIbITAHUS UMMYIbCHBIM TOKOM Ha nonHoMaclUTaBHbIX 06bekTax, Y KoTopbIX
Ba)XHble 3MeMeHTbl CUCTEeMbI NPeacTaBNeHbl B MakeTe Ans UCTIbITaHWIA.

Heobxoavmo gokasaTh, YTO 3alUMTHasi cUcTema cnocobHa BbiaepkaTb paspyLLuTenbHoe AeACTBUE NEPBOro
yaapa MOMHUM BMecTe ¢ TOKOM ANUHHOIo yaapa MOMHUN.

Ecnu ckonbasilye KOHTaKTbl UCMONb3YTCS Kak YacTb CUCTEMBbI, TO AOSMKHbI BbITb NpoBeAeHbI MeXaHUYec-
KWe UCMbITaHWs Ans MoATBepXAeHWs YyCTOMUMBOCTM cucTeMbl, o0bpallas ocoboe BHUMaHWE Ha U3HALLUMBAHUE KOH-
TakTa 13-3a 3p03nK OT TOKa MONMHUW. M3HalLumBaHWe A0MKHO BbiTh He3HAUMTENbHLIM AN 6ecnpenaTcTBEHHOTo
PYHKLUMOHUPOBaHUA Mexay npoeegeHaMuy nnaHosbix TO.

McnbiTaHUst MOXHO NpoBOANUTL HAa MacLUTabHbIX MOAenNsiX, HO B pacyeTax HeobXoAMMO YUUTbLIBATL MAcLL-
TabHble KoathULMEHTLI U BO3OEACTBUS.

MeTogbl McnbITaHW NpuBeaeHsb! B D.3.4 (npunoxeHue D).

8.5 SneKTpuqecxwe HU3KOBOJbTHbIE CUCTEMbI, a TaKXe 3NeKTPOHHble CUCTEMbI U YCTaAaHOBKU

8.5.1 O6LwWuKe nonoxeHus

HacToswumii pasgen kacaeTcs 3allUThl 3NEKTpUYecknX CUCTEM U cucTeM ynpasneHust B3Y oT BozaencTaus:

- BCMbILWEeK MONHUK, kacatowmxcs B3Y;

- TOKOB Nnaepa, ncxogsawux ot BaY;

- HEeNpsiMbIX BCMbILLEK MOMHWUY (T.€. BO3AENCTBME Yepes aneKTPoMarH1THbLIN UMMYSbC OT rPO30BbLIX Pa3ps-
0B, KOTOPLI He Bo3aeicTByeT Ha B3Y Hanpsamyto).

MpumevaHus

1 lMepexogHble NepeHanpskeHusi U BbIBPOCHI BCNeACTBME KOMMYTaUMOHHBLIX OMNepauuii B 31eKTPUYECKUX CUCTE-
Max (KOMMYTaUWOHHbIV SMEeKTPOMarHUTHbIM MMMNYNbC) AOJIKHBI TakkKe yqunTbiBaThCs. OQHaKo 3TO BbIXOAUT 32 pamKu
HacTosiwero ctaHgapTa. [nsi nonyyeHus oblwei nHdbopmaumm cM. npunoxerue F, kacatolieecs KOMMYTaUWOHHbIX nepe-
HanpsbkeHui. B 8.5.6.9 n F.7 npunoxennsa F npveogutcs uHcbopmaums no BoiGopy Y3l ¢ y4eToM nepeHanpsixeHun,
cosgaBaembiX BHyTpy B3Y.

Bce Tunbl BCMbIWEK MOMHUM 06PasyloT 3NeKTPOMarHUTHbIE MMMYNbChl OT rPO30BLIX Pa3psgoB.

2 [omxHbl cobniogaTtees obwue TpeboBaHusa ANsl SNeKTpMYeckoro 06opyaoBaHus YCTaHOBKW, NPUBEAeHHbIE B
FOCT P M3K 60204-1.

8.5.2 Mepbl 3alUUTbI OT 3N1IeKTPOMarHMTHOro UMNynbca oT FPO30BLIX pa3psaoB

OrneKTprYecKkre CUCTEMbI U CUCTEMBI YIpaBNEHUs NOABEPratoTCA NOBPEXAEHUSAM NPY BO3AEACTBUM 3NeKT-
pPOMarH1THOro UMMynbca OT MPO30BbIX pa3psiaoB. MoaTomy Bo nsbexaHne NoBpexaeHWst 4aHHbIX CUCTEM HeobXo-
OVMO MPUHSTE Mepbl 3aLLMTbI OT 3NEKTPOMarH1MTHOro UMMynbLca OT rPo30BLIX pa3pAaoB. Ons adpdeKkTUBHOM 3aLLu-
Thl SNEKTPUYECKOWN CUCTEMbI M CUCTEMBI yripaBneHns BAY oT anekTpomMarHMTHOro MMMynbca rpo3oBbIX paspsiaos
TpebyeTcs cucTeMaTUYecKUin NoAxXoa K npedcTaBneHunto 30H MonHuesawntel (3M3). Cuctema mep 3alnTel OT
3M1eKTPOMAarHMTHOrO MMMyJSbCa rPO30BLIX Pa3ps4oB BXOAUT B 06LLME NOSOXKEHWS MPeACTaBNeHNs 30HbI MOSTHUe-
3awwmTel gnsa scelt BAY, onncaHHoro B 8.5.3. MNMpumMepbl NpeacTaBneHns 3oH monHuesawutsl (3M3) gna BOY
npuBoasATCS B NpUnoxeHuu E.

MpuwmevyaHue— B mexlyHapoOHoU npakmuke ucrons3yemcs nodxod k rnpedcmasneHuro 3M3 coanacHo
cmaxdapmy [7].

MpownseoguTens BAY gomkeH paspaboTaTe ccTeMy Mep 3aLLUThl OT 351eKT pOMarHUTHBIX UMMYbCOB PO30-
BbIX Pa3psiAoB A5 BCE SMEeKTPUYECKol CUCTEMBI.

lMpumeyvaHusa

1 B mexdyHapodHoU npakmuke npouzsodumenu B3Y paspabameigaiom cucmeMy Mep 3auumbi 0Om 376Kmpo-
MAagHUMHbLIX UMITYNIbCO8 2p0308biX pa3psados coznacHo cmaHBapmy [7].
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2 MoxHo npedrnonoxume, 4mo ahhekmuaHbie Mepbl 3awumal OM SMIEKMPOMasHUMHO20 UMNYyNnbca npu 603-
delicmsuu 2po308bix pa3psdos maike bydym npedocmasname 3ghghekmusHyo 3alumy om 8030elicmsuti HernpsamMbix
8CIbIWEK MOTHUU.

OcCHOBHbIE MepbI 3aLLMThI B CUCTEME Mep 3aLLUThbl OT 3/1EKTPOMArHUTHbLIX UMMYbLCOB MPO30BbLIX Pa3paaos
BKITHOYAIOT:

- MeTannusauuio (cMm. 8.5.4);

- MarHWTHOE 1 3NeKTpMUYeckoe akpaHupoBaHve kabenei u kabenbHas pa3Bogka (MpU MOHTaXe CUCTEMBI)
(cm. 8.5.5);

- cornacoBarHyto 3awwmTy Y3 (cm. 8.5.6);

- 3a3emneHve (cMm. pasgen 9).

JononHuTensHble METOAbI BKIHOYAKOT:

- U30NSLMI0, CXEMHbIE PELLEHNS, CUMMETPUYHbIE CXeMbl, NPOAOSIbHOE MNOHOE COMPOTUBIIEHUE U T.N.

YT0 KacaeTcsl CUCTEMBI Mep 3aLLUTLl OT 3IEKTPOMArHUTHBLIX UMMNYSILCOB OT FPO30BLIX pas3psAos, crieayto-
LLiast OCHOBHas HopMaLms AoMKHa BbITh NpeAcTaBneHa B AokymeHTauuu (pasgen 11):

-onpegenexne YM3;

- yepTexu BAY ¢ ykazaHuem YM3 1 nx rpaHuu;

- aneKTpUYecKkMe cxeMbl € ykasaHnem YM3, akpaHoB kabenei 1 ToHuki MeTannusaumm akpaHa kabensi.

lMpumeyaHnue — B mexdyHapooHol npakmuxke YM3 onpedensemcsi 8 coomeemcmauu co cmarOapmom [1].

Ha pucyHkax E.5 n E.6 (npunoxeHue E) npveeaeHs OCHOBHbIE NpUMepbI NpeacTaBneHns noaobHow nHgop-
MaLMK B JOKYMEHTaLMN.

8.5.3 30oHbI MmonHuesawuTbl (3M3)

B3Y MoxeT 6bITb nogeneHa Ha cusndeckme obnacTu, KOTopble NPUMEPHO onpeaensitoT YPOBEHb BNUSHUS
BCMbILIKW MOMHUW Ha 3NeMeHTbl B AaHHOW 30He. JeneHne B3Y Ha 30HbI MONHWe3aLUTLI SIBMSIETCS CPEACTBOM
Aans obecneyveHns ccTemMaTMYeckoi 1 AoCTaTOYHON 3alUUThl BCeX anemeHTos BAY. OTU 30HbI MONMHMesalnThI
(8M3) onpeaensitoTcsl B 3aBUCUMOCTU OT TOTO, €CTb SV BEPOATHOCTb NPAMOro nonagaHusi MOITHUM UMK HeT, a
Takke no BennYnHe Toka MOSTHUN 1 COOTBETCTBYHOLLIMX MarHUTHBIX U SNEKTPUHECKUX Morneit, oXknaaeMbix B AaHHOW
30He (Tabnuua E.1 (npunoxeHue E)). Cnocobbl MONHUE3aLLMTEI TPUMEHSIIOTCA AN rapaHTUM TOro, YTO ANEMEHTHI,
HanpumMmep, obopyaoBaHWe, IMEKTPUYECKNE CUCTEMBI UMM CUCTEMBI YNPaBIEHUS, CMOTYT BblAepXaTb BAUSHWE
MarHUTHBIX U 3M1EKTPUYECKUX MOSEN, a TakKe TOK MOSTHUM, KOTOPLIA MOXET BOWTU B 30HY pa3MeLLeHUs SNEMEHTOB.
Hanpumep, 3alumTa oT NnepeHanpsikeHuss HeobxognMma Tonbko Ans kabenewn, nayLmx u3 oaHOM 30HbI B 30HY C
6onee 4YyBCTBUTENbHLIMU 31EMEHTaMU (T. €. OT MeHbLUero Homepa YM3 k 6onbiemy Homepy YM3), Torga kak
BHYTPEHHWe CoeAnHEHNs B 30HE MOTYT BbITh He 3aLluLLEeHbI.

lTpumeyaHue — bonee noOpobHO OaHHbIl n00x00 onucaH 8 cmaHOapme [7] (pa3den 4), a makxe
8 rpunoxeHuu E.

HanbHellwee pykoBOACTBO MO BbIMNOSHEHUIO TPEGOBAHUIA, NpUBEAeHHbIX B 8.5.3, NpuBoAMTCS B NPUOXe-
Huu E.

8.5.4 3kBUNoOTeHUMaNbHaA MeTannusauus BHYTPU BeTPO3HepreTU4eckom yCTaHOBKU

Wcnone3oBaHue BHyTPM BOY akBUMNOTEHLMANEHOM MeTanmsaumm JOMKHO rapaHTUPOBATb, YTO NOTEHLMaNb-
HO oMacHoe UCKPeHWe He BOSHWUKHET MeXay TOKONPOoBOAALMMM YacTaMu B3Y. [laHHble aKBUMNOTEHLMANbHbIE CO-
eAuHeHVa obecneunBaroT 3aLLUTY OT HaMNPSHKEHWS NMPUKOCHOBEHNS U CTYNEHYATOro HanpsbkeH st BO BpeMsl Kaca-
HWS MOMNHUENR. SKBUMOTEHLUMASbHBIE COEAMHEHWSI UTPatoT BAXKHYIO POSb B CHKEHUW BEPOSTHOCTU NOBPEXAEHUS
3MEKTPUYECKUX CUCTEM U CUCTEM YrpaBneHns. MeTannmaaumoHHbIe CoeauHEHNUs! C MarbIM CONpPOTUBIIEHWEM Npe-
AoTBpaLlaloT ONacHyo PasHOCTb AMEKTpUYeCcKnX MOTEHLMaNoB Mexay obopynosaHuem BHyTpu B3Y.

Ons gocTwxkeHust 6onbLlei acbpekTUBHOCTU MeTannnsaumsa coeauHeHNs! AokHa 6biTb MakCUManbHO UC-
nonb3oBaHa Ana 6oMbLUNX MeTanIMYecknx KOHCTPyKUMiA BQY (T. e. rmaBHbIM o6pasom Arst MayuThbl, OCHOBaHWUS!
roHAoMbI, PaMbl FOHAObI U CTYNULBI). Takue MeTannnzalMoHHbIe WWHLI MOTYT A0MOSTHUTENBHO CHUXKATL YPOBHU
MarHuTHoro nons, o6pasytoLLmecs BcreacTame MornHUW. Hanpumep, ecnv MeTannusauuoHHble CoeiMHEHUs pas-
MeLLaIoTCA Mexay MeTanim4eckumim nnaThopMamm 1 CTEHKOW MauTbl B HECKOJSTBKUX MecTax, paccpeoTO4eHHbIX
BOKpPYr NpmeoAa nnaTdopmbl U MaYTbl, TO 3TO NpMBeaeT K 0bpasoBaHUto acbdEKTUBHOMO SNEKTPOMArHUTHOTO 3Kpa-
H/POBaHWS BHYTPU MaYTbl.

BonbLlUMHCTBO NoBpeXaeHUA cuctem ynpasneHus BOY MoXHO npeaoTBpaTtUTb Npu NOMoLLM 3 ekTUBHOW
MeTannusalun n akpaHmposaHus. JancHelwee nogpobHoe paccMOTpeHne MeTannuaauum, Heobxogumon ans
BJY, npueoguTcs B npunoxerHun G.
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8.5.5 3kpaHupoBaHue U KabenbHas paszBogka

OkpaHupoBaHue — cpedCcTBO, NP1 MOMOLLIM KOTOporo ocnabnsercsa anekTpomarHutHoe none. OcnabnexHue
3NeKTpOMarHUTHbLIX Nofel MoXeT CYLLEeCTBEHHO CHU3UTL YPOBHU HanpshkeHU, HaBOAWMBIX HA SNeKTpuyeckue
uenmu.

MarnutHoe none, o6pasyiowieecs BHyTpu 3M3 BcneacTeue Bo3aeicTBUA BCMbILLEK MOMHUM HA KOHCTPYK-
Luto unu 6rnumsko K aemsie, MoXeT BbITb 0cnabrneHo ToMbLKO NPy NOMOLLIM NPOCTPAHCTBEHHOMO 3KPAHUPOBAHWS 30HbI
MorHuesawuThl. MepeHanpsbkeHust, HAaBOAUMbBIE HA CUCTEMY YNIPABNEHNUS Yepes coeauHUTENbHbIE kKaGenu, Mox-
HO MUHUMMW3MPOBATL MMBO MyTEM NPOCTPAHCTBEHHOTO 3KPaHUPOBaHUs, MG pasBoakK kabenei 1 akpaHMpoBaHUs
(HanpvMep, akpaHUpPoBaHHbIe kabenv, MeTanIM3anpoBaHHbIe ¢ 060MX KOHLIOB), UNK e Npu 06 begNHEHUN 3TUX
MeToOoB.

CnepyeT v“cnonb3oBaTb MarHUTHOE 3KpaHUpOBaHWe U kabenbHyHo pasBoaKy B COOTBETCTBUM CO cTaHAAp-
ToM [7] (paspen 4), a Tarke cobniogats obLLme ykasaHUs Mo yCTaHOBKE C y4eToM TpebosaHUA aneKkTpoMarHUTHO
COBMECTUMOCTH, NPUBEAEHHLIX B cTaHAapTe [8].

Koraa Tokv MonHuu npoxogaaT yepes B3Y, obpasytoTcs 6onblune MarHuTHble nonsi. Ecnuv aTu nsmeHsowm-
€Csl MarHUTHbIEe NOMIS MPOXOAST Yepe3 3aMKHYTYIO Lienb, 06pa3oBaHHy NPOBOAKOW UMK e NPOBOAKON U KOHCT-
pyKuuei, oHu 6yayT nopoxaaTs BbIGPOCHI HAMPSHKEHWIA U TOKOB B 3TOW 3aMKHYTON Lenu. BenvuvHa Beibpocos
3aBUCUT OT CKOPOCTU U3MEHEHWUsI MarHUTHOTO MOs U NoLaaun paccmaTtpusaemMoit uenu. PaspaboTumnk gonxkeH
YUYUTLIBATL BENNHMHY HABOAUMbIX HANPSKEHWI U y6eauTbCs, UTo Takue BbiOpockl He NPEBLICAT BblaepXuBaeMbliii
ypoBeHb ANns kabenbHol ceTn U NoaknoYeHHoro o6opyaoBaHus.

Mcnonb3oBaHue akpaHWpoBaHWA 1 pa3Bodku kabener Heobxoanumo o6ocHoBaTE NpY NOMOLLM aHanu3a u/
WINN UCTIbITaHUSA.

JanbHelwee paccMoTpeHne BONPOCOB aKpaHUpoBaHWs, Heobxoaumoro ana BAY, npuesoanTca B Npunoxe-
Hun G.

8.5.6 CornacoBaHHan 3awuTa Y3

8.5.6.1 O6uwue nonoxeHun

CornacosaHHas 3awmTa Y3l BkntovaeT KOMMAEKT YCTPONCTB 3aluThl OT NepeHanpshkeHUi, NpaBunbHO
0T06paHHbIX, COrNacoBaHHbIX U YCTAHOBNEHHbIX ANA CHWKEHUA YCna OTKA30B NEKTPUHECKUX U 3NEKTPOHHbIX
cucTem.

MpwvmeyaHue— [Ina cormacoBaHusi YCTPOMCTB 3alUMThbl OT NepeHanPsXeHUn AOIPKHbI UCTNONb30BaThCS
coeMHUTENBbHbIE NIUHUW As1 COrMacoBaHMs U3OMNSLMK MOSNHbIX CUCTEM.

CornacoBaHHas 3almTa Y3[1 orpaHnyMBaeT BMUSIHUSI TPO30BbIX NepeHanpsiKeHniA 1 0bpa3syloLumxcst BHyT-
PU KOMMYTaLMOHHbIX NepeHanpsikeHuiA. 3aluTa anekTpu4ecknx cucTemM U cUcTeM yrnpasneHusa TpebyeT cuctema-
THUYeCKOro nogxoda K cornacoBaHHbIM Y31, npegHasHavyeHHbIM NS ANeKTPUYEeCKUX HU3KOBOSILTHBLIX CUCTEM U
cucTeM ynpasneHusi. PekomeHgauumm no cornacosaHHou 3awwmte Y3l B 3oHe BOY npusogatca B npunoxeHun F.

8.5.6.2 MectoHaxoxaeHue Y31

Mo cucteme mMep 3alLmUThl OT SNEKTPOMArHUTHBIX UMMYNECOB OT rPO30BLIX pa3paaos Y3l AomkHbI pasMe-
LWaTbCcs Ha NUHeHOM Bxoae B kaxayto 3M3:

- kak MoxHo Gnivke K rpaHuue 3M3-1 Heo6xoAnMOo ycTaHoBWTL Y 3[, NpoBepeHHble TOKOM /iy, (UCnbiTaHre
knacca l) cornacHo knaccudukaumm FOCT P 51992;

- KaK MOXHO Bnivxke K rpaHunue 3M3-2 1 BblLe U, ecnin HeoBxoaMMO, Kak MOXHO B6rivke kK obopyaoBaHuio,
KkoTopoe TpebyeT 3aLluTbl, Heobxoarmo yctaHoBUTL Y 3I, npoBepeHHbIe TOKOM /,, (cnbiTaHue knaccea Il) cornacHo
knaccndunkauumm FOCT P 51992.

MpumevaHnune—Ecim gnuHa uerm mexay Y3[ u obGopygoeaHuem crivmwkom 6Gonbwas (T. €. 06blMHO
Gonbwe 10 M), pacnpocTpaHeHne BbIGPOCOB MOXET MPUBECTU K MOSIBIIEHWIO BUBpauuu.

8.5.6.3 Bi6op Y3l

YCTpOACTBA 3aLLMTbI OT NepeHanpsikeHWi, KOTopbIe BblAEPXKUBAKT HEMOMHbIA TOK MOITHUM € 0BbI4HOI dop-
Mo kpuBoit Toka 10/350 pe, AOMKHbI NPOATU UMMYIIBCHLIE UCTILITAHUS COOTBETCTBYHOLLM TOKOM /i, [nst MHWIA
3NeKTPONUTaHNS MOAXOASLLNA UCTIbITATESNBHBIA TOK /iy, YKA3bIBAETCH B METOAWKE UCTIbITaHUiA knacca | cornacHo
FOCTP 51992.

YcTpoiicTBa 3aLLMThl OT NepeHanpsikeHn, KoTopble BbIAEPXXUBAOT UHAYKTUPOBAHHbIE YAapHbIe TOKU MOf1-
HWUK ¢ 0BbIMHOW hOpMOiA KpMBOI Toka 8/20 pC, AOMKHBLI NMPOATU MMMYbCHbLIE UCTIbITaHUS COOTBETCTBYHOLLUM
TOKOM /.. ISl MMHWIA 3NeKTpoNUTaHUs MoAXOASLLMIA NCNbITaTeNbHbINA TOK /, YKa3blBaeTCA B METOAUKE UCTIbITAHUIA
knacca |l cormacHo FTOCT P 51992.
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Y3 gonkHbl COOTBETCTBOBATL TPEOGOBAHUSIM:

-TOCT P 51992 0THOCUTENBHO CUCTEM 3M1EKTPONUTAHUS,

-TOCT P 54986 oTHOCUTENBLHO CUCTEM CBSI3U U CUTHANU3ALUK.

8.5.6.4 YcraHoBka Y30

MecTa yctaHoBkM Y 3I gomkHbI ObITb MOKa3aHbl Ha YepTeXax U aNeKTpUYecKUX cXeMmax B COOTBETCTBUM C
Mepamy 3aLLWTbl OT 3NEKTPOMArHUTHbLIX UMMYNbCOB OT rPO30BbIX pa3psAaos. Ans Y3, ycTaHOBMNEHHbIX Ha pas-
NUYHBIX rpaHulax Y3l 1 BO3MOXHbIX 3/IEMEHTOB 3aLLMThI OT NepeHanpsikeHWiA, ycTaHOBNEHHbIX BHYTpY oGopyao-
BaHWA, A0MKHbI cobnogaTtbes TpeboBaHNs MO CornacoBaHMIO 37IEKTPO3HEPTUN.

lMTpumevaHus

1 Y3 OomxHbl ycmaHasnueamsCs 8 coomeemcmeuu ¢ [pasuiiamu ycmaHoeku, rpueedeHHsimu 6 FOCT
P 50571-4-44, FOCT P M3K 61643-12.

2 B mexdyHapoOHOU nipakmuke makke ucrionb3dyiomes cmaxvdapmel [9], [10].

Heobxoaumo npoaHanuanposaTh cornacoBaHue Y3I1B anekTpuyeckux cuctemax v cucTemax yrpaeneHus.
[JokymeHTaLMs AonHa BKNoYaTh AOCTaTOYHOE KONUYECTBO MHOopMaLIMK No NOBoAY TOro, KaK OCYLLEeCTBASETCS
cornacosaxue Y3r1.

OanbHelLne ykazaHWsi OTHOCUTENBHO MeTanMaaumm (3asemreHusi) u kabenbHoi passBoaku B aneKTpudec-
KNX CMCTeMax 1 cucTeMax ynpasrieHus], a Takke Mo MOHTaXHbIM paboTam aakwTcsa B 8.5.4 1 8.5.5, npumMepsl
npusoaATCs B Npunoxerun G.

8.5.6.5 BoagencTBUA oKpyXatloLlen cpeabl

Y30 fomnxHbl BbiepXXMBaTh BHELLHWE HarpyaKku, xapaKkTepHble sl MecTa yCTaHOBKW, Takue Kak:

- TeMnepaTypa oKkpyxatoLei cpeasl;

- BNTaXKHOCTb;

- KOPPO3WOHHO-aKTUBHAA aTMocepa;

- BUOpaLMOHHbIe 1 MexaHU4Yeckue Harpy3Ku.

B 3aBMCUMOCTM OT YCIOBWIA B MECTE YCTaHOBKW BHYTpU BIY MoryT HaknagbiBaTbcsl AONONHUTENbHbIE
1 cneupansHble TpeboBaHWs Ha paboyre xapakTepucTuku 1 yctaHosky Y3I. Mpu Heo6xoauMoCcTH NpoussoanTesb
BJY gomkeH yumTbIBaTh YCNOBWS OKpy>KaroLLeld cpeapl AN KOHKPETHBIX MECT YCTAaHOBKW, HAanpumep, roHaons! 1
CTYNMUbI.

8.5.6.6 Texob6cnyxuBaHue

TexobcnyxusaHue 1 3ameHa Y3l 4onkHbI TPOBOAUTLCS B COOTBETCTBUM C NNAHOM TEX06CNYXUBAHUS.

Y30 gormkHbI ycTaHaBNMBaTLCA TakMM 06pa3om, UTobbl Gblna BO3MOXKHOCTb X OCMOTPETb.

MpumeyaHune— lNpoussogutenem Y3l gomkHa ObiTb NpeAcTaBneHa MHMOPMaUma 0 NPOAOIKUTENBHOCTU
cnyx6bl Y3IT.

8.5.6.7 KoHTponb Y3I1

B03MOXHO BO3HMKHET HEOBXOAUMOCTb OCYLLECTBMATL KOHTPOSb 3a 3aLUMTOW KPUTUYECKUX SNEMEHTOB
3NEeKTPUYECKMX CUCTEM U CUCTEM YMPaBeHns Npu nomotum Y 3.

8.5.6.8 Bb16op Y3I1 no ypoBHIo 3awmThi (U,) U yCTORYMBOCTH CUCTEMDI

Ons Toro, 4To6b6l oNpeaenuTb He06X0AUMBIA YPOBEHb 3aLLUTLI Up B 3M3, Heobx0AMMO YCTaHOBUTL YPOBHM
ycToumBocTn 06opyaosaHus B SM3, Hanpumep:

- 4N MHUIA 3NEeKTPonUTaHWsA U BbiBogoB obopygoBaHust B cootBeTcTBUMU ¢ TOCT P 51317.4.5urOCT
P M3K 60664-1;

- ANS NTMHWIA CBS3U U BbIBOAOB 0bopyaoBaHust B cooteeTcTBUM ¢ TOCT P 51317.4.5;

- ANs opyrX NMHWIA 1 BbIBOAOB 060pyA0BaHNUS B COOTBETCTBUM C MHbOpMALMEN, MONYYEeHHO! OT NPOU3BOo-
avTensi.

MpounssoanTENY SNEKTPUHECKVX U 3M1EKTPOHHBIX SNTEMEHTOB AOJDKHbI NPpeAoCcTaBUTb Heobxoammyto UHdop-
Maumio 06 ypoBHe yCTOMYMBOCTM cornacHo cTaHgaptam no AMC. B npoTuBHOM cnyvae npoussoautess BAY
OOIMKeH NPOBECTU UCTbITaHWS ANs onpeAeneHnsl YPOBHSI yCTOMYUMBOCTMY.

OT ycTaHOBNEHHOr0 YPOBHS! yCTOWYMBOCTU anemMmeHToB B 3M3 HanpsaMyio 3aBUCUT HeobXxoaMMBbIN ypoBEHb
3alLUNThI, KOTOPLIA AomKkeH BbITb 06ecneyeH Ha rpaHMuax 3M3.

YCTOMYMBOCTL CUCTEMbI HEO6XOAMMO NPOBEPUTDL, BKIlOYas Bce ycTaHoBMeHHble Y3I n obopynosaHue ans
3aLUUTLI, €CIU BO3MOXHO. BO3MOXXHbBIE METOAbLI UCTILITAHWI ONUCKIBAOTCS B NpUNoxeHun H.

8.5.6.9 MepeHanpskeHun, o6pasyloinecs BHyTpUM BeTPO3HepreTU4ecKUX ycTaHoBOK

OnpegeneHHble TpeboBaHWst MOTyT HakagbiBaTbesl HA Y3I BcneacTBue CUIbHBIX U3MEHEHUIA Hanpsi-
XKeHWs1 1 BPeMEeHHbIX NepeHanpsiKeHWin B anekTpuyeckol cucteme B3IY. B Takux cnyvasx COOTBETCTBylOLLME
YacTy 3NeKTPUYECKUX CUCTEM M YPOBHW HANPSBKEHUsT, YPOBHU TOKA U NMPOAOIHKUTENBHOCTL A0MKHBI ObITh YyCTaHOB-
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NeHbl B Xoe aHanusa u/unu UcnbITaHus, U B 3aBUCUMOCTU OT HUX A0MKHbI ObITb BbiGpaHb! Y3I1. MNpumepbi npuBe-
JeHbl B npunoxeHun F.

[ornkHo 6bITe NpeacTaBnNeHo AoKa3aTenbCcTBO, YTO BhibpaHHble Y3 MoryT BbiaepXaTb AaHHbIE YPOBHU
Harpyaok.

8.5.6.10 Bbi6op Y31 oTHoCcUTeNbHO ToKa pa3psiAa I, U UMNYNbCHOTO ToKa ki,

PekomeHgyeTcs NnpoBecTy aHanu3 pacnpegeneHuns Toka MonHuu BHyTpu BAY. Ha ocHoBaHWM AaHHbIX pac-
4eToB MOryT 6bITb BbIGpaHbl Y 3 oTHoCUTENBbHO ToKa paspsaa I U UMNYSLCHOTO TOKA fiy,

MpumedyaHue — B mexOyHapoOHOU npakmuke aHanu3 pacnpedeneHus moka monHuu eHympu B3Y
nposodsim 8 coomeemcmeuu co cmaxdapmom [7].

Y3I1 ana uenei, nogsepXXeHHbIX 3HaYUTENbHOMY BO3AENCTBUIO, BO3SMOXHO A0MKHbI 06nagath Gonee Bbico-
KMMU CKOPOCTAIMU MO CPpaBHEHUIO C YPOBHSIMU, NpUBEAEHHLIMU B cTaHaapTe [9], unu xe Takue ueny Heobxoammo
3KpaHupoBaTb. Takue Lenu, noaBepXXeHHbIE B 3HAUUTENLHOW CTeNEeHU UMW BLICOKUM Harpyskam, v noBTopsito-
LLMMCSI Harpyskam, JOSMKHbI BbITb YCTaHOBMEHBI B Xoe aHanusa. Ecnu Bo3MoXHO, Takue HeaallMLLEHHbIE Lienu
B 3MEKTPUYECKUX cUCTEMAX U cUCTeMaX ynpasneHust BAY AonxHb! 6b1Tb ykazaHbl NpoussoguTenem Ha anekTpu-
yeckunx cxemax. NogpobHas MHdopMaums gaeTcs B npunoxeHuu F.

8.5.6.11 BbiGop Y3I1 oTHocUTEeNnbHO TOKa KOPOTKOro 3aMblKaHWA, CKOpPOCTUM npepbiBaHUsA
ocTaTo4yHOro Toka U pabouero uukna (MHTepBanoB nNpoBeAeHUA TexobcnyxuBaHus) Y31

CkopoCTb BblfepXMBaeMoro Toka KOpOTKOro 3amblkaHus Anst kombuHaumu Y31 n ycTpoiicTea 3awmThl OT
ceepxTokoB (Y3C), Hanpumep, NpeaoxpaHUTens, a Takke CKOpOCTb NpepbiBaHUSA ocTaTouHoro Toka y Y3I1, kak
3asBreHo npovssoauTensiMmn Y3I1, 4ormkHbl 6bITb paBHbI UMK BbILLE MaKCUMASIbHOTO TOKA KOPOTKOIo 3aMblKaHus,
OXNOaeMoro B TOYKe YyCTaHOBKWU. Kpome Toro, Korga CKopoCTb NpepbiBaHWA OCTaTOYHOro Toka 3asisneHa gns Y3rl,
OHa gosmkHa BbITh NogTBEepKAeHa Nbo pacyeTamu, NM6o NcnbITaHUAMU, NoKa3biBatoLMMUK, YTo Y3C, ycTaHOB-
NeHHble B KOHKPETHO Lieny NuTaHusi, He paboTator.

MpumeyaHune—lMponssogutens Y31 mMoOxeT npeaocTaBUTb WHGOPMAUMIO O NPOAOIPKUTENBHOCTU
cnyx6el Y31

8.5.6.12 Pa6oTa Y3l B cny4yae Bo34eMACTBUS MHOXeCTBA BCMNbIWEK MOMHUMN

BcreacTeve 0THOCUTENBbHO BbICOKOW YacTOThbI BCNbILLEK MOHUK B BAY 1 KpuTUdeckoMy xapakTepy ycra-
HoBku Y31 8 BOY Y3l AomkHbI BblAepXNBaThL BO3AEACTBUSI MHOXECTBA BCTbILLEK MOSTHUW.

8.5.7 MeToabl UCMNbITaHUA CUCTEMbI HA YCTOMYUBOCTD

MeToapl NpeaBapuTenbHbIX UCMbITAHUIA BKITIOYEHbI B NpUioxeHve H.

8.6 dnekTpuyeckme BbICOKOBOMLTHLIE CUCTEMbI

Bonblune B3Y 0bblvHO NoAKMHOYEHbI Yepes BbICOKOBOJLTHLIM TpaHchopMaTop K NoA3eMHOMN BLICOKOBOSLT-
Holl kabenbHoOW cnucTeme, KoTopas MOXeT noacoeAvHsTb rpynny BAY nubo Hanpsamyio k ceTu, nnbo k TparHcdop-
MaTopHOI NoAcTaHLMK, NMOBbLILLAILLEN HarnpsPKeHne 40 YPOBHSI pacnpeaenuTesibHoN CUCTEMbI, Hanpumep, Npu
132 B.

BeicokoBonbTHEIN TpaHcdopmMaTop B3Y mMoxeT 6biTh pa3melleH Ha 3agHel CTEHKE FOHAONMbI, B HUXKHEN
YacTu MayTbl UK psIaoM ¢ madTon B3Y.

BbICOKOBOILTHbIE YCTPONCTBA 3aLLUThI OT MepeHanpsbkeHUiA 06bIMHO Ha3bIBAOT MPO303aLLUUTHBIMKU pa3paa-
HWYkamu. MpumeHsiemble Ana B3Y rposozallnTHble paspsaHnKU crnykaT Ans 3awmTbl TpaHchopMaTopa U BbICOKO-
BOJIETHOW CUCTEMbI B LIENOM OT MOBLILLEHWS 31EKTPUYECKOro NoTeHumMana aeMmny BCneacTeme TOKOB MOSTHUN, NPO-
XOAsLLMX Yepes cUCTEeMY 3a3eMIIeHNs, a Takke ANs 3alWTbl OT HEYCTaHOBUBLUUXCA HaNpPshKeHUN, BXOAALNX B
B3Y oT BbICOKOBONBTHOW kabenbHoi cuctembl cHapyxu B3Y. HeobxoamMmocTb B yCTaHOBKe rpo303aLlUTHBIX pas-
PAAHWKOB Ha BbICOKOBOSIETHOW CTOPOHE TpaHcdopmaropa criegyeT npoaHanmanposaTb UCX0AA U3 NPUHLMNOB
rOCT P M3K 62305-2 (pazgen 7 n npunoxeHue B).

[ns oueHKM ypoBHEN HeyCTaHOBUBLLUXCH HaNpPsKeHWU, MOYLLKUX OT BbICOKOBOSLTHON KabenbHOW CUCTEMbI
CHapyxu B3V, Tpebyetcs cneLansHoe MogenvpoBaHie HeyCTaHOBUBLUMXCS HANPSKEHNA B aeKTPUYECKON ceTu.

MpunmeyaHune—B MexayHapoaHON NPaKTUKe NCCregoBaHns NPOBOAATCA B COOTBETCTBUM CO cTaHgapTom [11].
B cnydyae, ecnu aTm nccnegoBaHusi He NPOBOASITCS, TO BbICOKOBOMBLTHbIE MPO303aLLUTHbIE PaspsiaHNKM pekoMeHdyeTcs
MCMonNb30BaTh B Ka4YecTBe 00LWEeN 3alnThbl.

BbICOKOBOMNETHBIE MPO303aLLMTHBIE PA3PSAHUKN OMKHbI BbITb METANIO0OKCUAHLIMU, 63 3a30POB B COOTBET-
ctBumn ¢ FTOCT P 52725, a BbIGpaHbl U Mcnonb3oBaHbl B cooTBeTcTBUM ¢ TOCT P 53735.5.

BbICOKOBOSMETHBIE MPO303aLLMTHBIE pa3psSiAHUKLA NPEANoYTUTENBHO pa3MeLLaTh Ha BbIBOAAX BbICOKOBOMLT-
Horo TpaHcdpopmaTopa, Kak nokaszaHo Ha pucyHke 4, obecrneunBasl, TakuM 06pasom, MakCUMasbHYO 3alluUTy

26



FOCT P 54418.24— 2013

TpaHccopmaTopa. flonyckaeTcsa pasmelarb rpo3o3alluTHble pa3pagHUKM Ha pacnpefennTesibHOM YCTPOUCTBe.
Mexay paspagHUKOM U 3aluuLaeMbiM 3/IEMEHTOM gonyckaeTcsa pacctosHue 10—40 m B 3aBUCUMOCTU OT YPOB-
HA NPOYHOCTM M30NAUNN 3IEMEHTA; ecnn paccTosHne 6onbwe 40 M, TO HEO6X0A4MMO NpoOBeCcTH 6osiee AeTaslbHbli
aHanus v pewnTb, Hanpumep, MOryT n paspsagHUKA B OCHOBaHUM Ma4yTbl 06ecneuynTb HEO6X04MMYIO 3aLlnTy A8
TpaHchopmaTopa, pacnosioXXeHHOro B roHgone. Ecnv TpaHcopmaTtop pasmeliaeTcs ¢ Hapy>XHOW CTOPOHbI May-
Tbl, TO HEO6X0AMMO NOACOEANHUTL CUCTEMY 3a3eMIeHNs TpaHCchopmaTopa K cucteme 3asemsneHns B3Y, nxena-
TenbHO, ecnun 3To byaeT ofHa cucTema 3asemMneHuns.

PuUcyHOK 4a — aCMHXpOHHbIA reHepaTop C 6envubeli KNeTkon

PucyHok 4 — TllpumMepbl pasMeLLeHnss BbICOKOBOJIbTHbLIX Pa3psafHUKOB B ABYX
TUMOBbLIX OCHOBHbIX 3/IEKTPUYECKMX Lensax BIY

Y30 Ha HU3KOBOJIbTHOW CTOPOHE BbICOKOBOJ/IbTHOIO TpaHcopmartopa, ckopee Bcero, 6yayT ABASATbLCA 06-
wen Mepoit 3alnTbl, BYaCTHOCTU, €C/N 3HAYNTEeIbHOEe HeyCTaHOBUBLUEECS HanpsXXeHne MOXeT NPOXoAUTb ve-
pe3 TpaHcdopMaTop OT BbICOKOBOJ/IbTHO CTOPOHbI, U B 3TOM c/lyyae Heobxogmmo nogobparts Tvn Y3IM gns TpaHc-
hopmaTtopa (Hanpumep, Y3I ¢ BbICOKOV CNOCOBHOCTbLIO Nornowartb aHepruio). NMepexogHaa eMKOCTHasA U MHAYK-
TMBHas CBA3b BbICOKOBO/IbTHON M HU3KOBO/IbTHOWM CTOPOH TpaHcgopMaTtopa, v, ciefoBaTesibHO, NepexoHble YPOBHU,
noctynarwLne Ha HU3KOBOJIbTHYIO CTOPOHY, OYEHb CUJIbHO 3aBUCAT OT KOHCTPYKUUKN TpaHcdopmartopa 1, BYacTHO-
CTW, OT 3a3eMNAKLWEero coeguHeHns o6MOTKM HU3KOTo HanpsxeHnsa. o3ToMy pekomeHayeTcsa B KayecTBe 06-
el Mepbl 3alWnTbl ycTaHaBnmBaTb Y3l Ha HM3KOBO/bTHON CTOPOHE TpaHcopMarTopa Wam Xe nosy4ynTb OT MPous-
BOAUTENA AOCTATOYHO AeTanM3npoBaHHY0 Mogenb TpaHchopmaTopa A8 U3y4eHns nepexofHbiX PeXMMOB U Npu-
HATUS peLeHns 0 HeobxoaAnMMOoCTM B ycTaHoBKe Y3l Ha HU3KOBOJIbTHOW CTOPOHEe TpaHcdopmaTopa.

MpnmevaHusna

1 JomkHbl cobnogaTbcs oblme TpeboBaHUA 15 BbICOKOBO/IbTHbLIX CUCTEM COrfacHo cTaHgapTy [12].

2 Ana nonyyeHusa 6onee nofpo6HOW MHpopMaLMm O 3aBUCMMOCTMW NEPexofHON eMKOCTHON U MHAYKT UBHOM
CBA3W BbICOKOBO/IbTHON M HN3KOBO/IbTHOW CTOPOH TpaHcopmaTopa U NepexoAHbiX YPOBHEN, MocTynalwmx Ha
HW3KOBO/IbTHYO CTOPOHY, OT KOHCTPYKUMM TpaHcdopmaTopa M 3a3emMasailero coegnHeHns obMoTKU HU3KOro
HanpsbxeHusa cnefyeT 06paTwuTbCcA K cTaHgapTy [13].
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9 3azeMneHve BeTpPOIHEPreTUYECKUX YCTAHOBOK U
BETPOINEKTPUUYECKUX CTaHLUN

9.1 O6LwWwue nonoxeHuA

[nsi yBoga TOKOB MOMHUN U NpeAoTBpaLLeHNs nospexaeHnst BOY Heobxogumo ncnonbaosaTh 3chdekTne-
Hyto cucTeMy 3asemneHns aAns obopyaosaHusl. Kpome Toro, cuctemMa saseMneHns 4okHa 3aluuaTh noaei n
CKOT OT arneKkTpuyeckoro yaapa. Korga npoucxogut noBpexaeHne aneKkTpuyeckoi cetu, Heobxogumo nogaep-
)aTb HanpsbkeHUe NPUKOCHOBEHUS U CTyNeHYaToe HanpshkeHue, a Takke NoBbILLeHWe MNOHOMo 3NEKTPUYECKOro
noTeHLuana seMnn Ha 6e3onacHOM ypoBHe 40 TeX Mop, Nnoka 3alluTHble yCTpoiicTBa He cpaboTatoT 1 6ezonacHo
He NpepBYT MOTOK TOKa MoBpexaeHust. YTo kacaeTcs BCMbILLEeK MOSHAW, cUCTeMa 3a3eMMIEHUS AOMKHA YBOAUTL W
NpPOBOANTb BbICOKOYACTOTHbIY U BEICOKOSHEPreTUYECKNIA TOK MOSTHWUM B 3eMIto 683 Kakux-nnGo onacHbIX TENoBbIX
W/UnNu anNeKTpoaMHaMNYECKUX BO3AENCTBUNA.

B Lenom pekomeHayeTca ycTaHaBNMBaTh 04Hy cycTemy 3asemneHna ana BJY, kotopas Gyaer ucnonb3o-
BaTbCSA AS1 MOMHMe3aLLMTLI, a TakKe A5 3a3eMNeHnsi cucTeMbl anekTponutaHus. Kpome Toro, pekomeHgyeTtcs
ucronb3oBaTh MeTannnyeckue getanu B KOHCTPYKUMM pyHOAaMeHTa B cUCTeMe 3a3eMneHns, T. K. UCNonNb3oBaHne
MeTanuyeckux getanei B 6onbLUIMX KOHCTPYKLUSIX dbyHAAMEHTa NPUMBEAET K CAMOMY HU3KOMY BO3MOXXHOMY CO-
MPOTWUBMEHWIO 3a3eMNEHUS, U T. K. NMOMbITKa OTAENUTL CUCTEMY 3a3eMITeHUs1 OT MeTannuyYecknx aetanewn pyHaa-
MeHTa rMpuBeeT K NosIBNeHWI0 OMacHOCTU ANA KOHCTPYKLMU, B YACTHOCTU, Ans 6eToHHOro dyHaaMeHTa.

UT0 KacaeTcsl KOHCTPYKLMW CUCTEMbI 3a3eMIeHNsA MO NPeAOTBPAaLLEHNI0 HANPSHKEHUA NPUKOCHOBEHNUS Y
CTyMNeH4aToro HanpsbKeHWs BCNeacTBMe Henonaaok B BbICOKOBOMLTHLIX 3afieMeHTax, Heo0xoanmMo Nonb3oBaTbCst
3MEKTPOTEXHNYECKUMM NPpaBUNaMm 1 HOPMaMM Mo BbICOKOMY HaMPSHKEHWIO M COOTBETCTBYHOLLMMU FOCyAapCTBEH-
HbIMW CTaHgapTamu.

MTpumeyaHue— B mexdyHapoOHol npakmuke obecriedeHue 6e30racHOCMU nepcoHana ocyuecmensemecs
8 coomeememauu co cmaHOapmamu [14], [15].

9.1.1 OcHoBHble Tpe6oBaHus

Cucrema 3aszemneHusi BOY gonxkHa obecneunts 4OCTAaTOMHYHO 3aLLMTY OT NOBPEXAeHWI BCieaACTBNE yaa-
poB MofHWK. CrcTema 3a3emneHns BAY aomkHa cooTBETCTBOBATL YPOBHIO MOSIHUE3ALLMThI paspaboTaHHOM cuc-
TeMsbl 3aLWunTel BOY.

CuvcTema 3azemreHns 4oMmKHa YAOBNETBOPATL YETbIPEM OCHOBHbLIM TEXHWYECKUM TpeboBaHUsAM:

a) obecneveHwe nepcoHanbHol 6e30MacHOCTN OTHOCUTENBHO HaNPSKEHUSI MPMKOCHOBEHMS U CTYMEHYATOro
HanpsKEHUS, KOTOPbIE MOSBMATCS BO BPEMS 3aMbIKaHWIA Ha 3eMIto;

6) NpegoTBpaLLeHVe NoBpexaeHns obopyaoBaHusi;

B) BblAEPXVBaAHWE TEMNMOBbLIX 1 3NEKTPOAUHAMUYECKNX HArpy3oK, kKoTopble 6yayT BO3AeicTBOBaTL BO Bpemsi
KOPOTKOro 3aMbIKaHUs;

r) AnuTenbHas gocTaTtoyHasi MexaHuyeckas NpoYHOCTb U KOPPO3UIAHAS CTOMKOCTb.

9.1.2 3azemMnsioLiMe INeKTpoaAHbIe YCTaHOBKU

[1Ba OCHOBHbIX TWMa 3a3eMIIAOLLIMX 3S1EKTPOAHbIX YCTAHOBOK, KOTOPbIE MPUBOASATCS B HACTOSLLIEM cTaHAap-
Te, Ucrnone3ayoTes 4ns BOY:

- ycTaHOBKa TUNa A — AaHHasi yCTaHoBKa He pekomeHayetcs ans BOY, Ho MOXeT 1cnonb3osaTbes Ans
MarbIX COOPYXKeHWI (Hanpumep, 34aHunid, B KOTOPbIX HAXOAUTCS U3MepuTenbHas annapaTtypa, UM NnoacobHbIX
COOPYXEHWI, KOTOPbIE NOACOeANHEHbI K BETPOSMEKTPUYECKON CTaHLMK). 3a3eMstoLLe yCTaHOBKM TuNa A nme-
FOT FOpPU3OHTasbHbIE UM BEPTUKABHbIE 3NEKTPOAbl, NOAKIHOYEHHbIE Kak MUHUMYM K ABYM BEPTUKATbHBIM MOSTH-
€0TBOJAaM Ha KOHCTPYKLMSAX;

- ycTaHoBKa Tuna b — gaHHas ycTaHoBka pekoMmeHayetcs ans BOY. YcraHoska Tvna b Bknovaert B cebs
NnBOo BHELLHWIA KOMNbLEBOW 3a3eMNSAOLLNIA 9NEeKTPO4, HaXoOsLWMIACA B KOHTAKTe C 3eMei Ha NPOTSKEHUN, Kak
MUHUMYM, 80 % OT ero obLLei AnWHbI, UK 3a3eMASOLLMIA anekTpod hyHaaMmeHTa. KonbLeBble 3nekTpoasl Unn
MeTannuyeckue getanu B pyHaameHTe A0SKHbI BbITe NogcoenHeHbl K KOHCTPYKLMN MaYTbl.

MpumedyaHue— VHpopmayusi no 08YM OCHOBHLIM Muram 3a3eMasiouUxX 3/1eKmMpPOOHbIX yCmMaHO80K
codepxxumces 8 cmarOapme [1].

9.1.3 NonHoe cornpoTUBNeHne CUCTEMbI 3a3eMneHus

MonHoe conpoTuBneHWe cUCTeMbl 3a3eMIIEHNS He BNUAET Ha aheKTUBHOCTL BO3AYLLIHOM CUCTEMbI Nepe-
XBaTa BCTbILLEK MOSTHUW 1 CUCTEMbI BEPTUKANBbHBIX MOSTHUEOTBOAOB. CrcTeMa 3a3eMIeHNs A0MKHA UMETb Hanbo-
nee HN3KNIA BO3MOXHbIV YPOBEHb NOSTHOMG UMMNYNBCHOrO CONPOTUBIIEHNS ANS CHUXKEeHWUS nepenaaa nonHoro Ha-
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npsikeHUsi (HanpuMep, YMeHbLLEHWS MOBbILLEHWS MOJTHOTO 3NEKTPUYECKOro NoTeHLMana aeMnin), ANs CHUKEHUS
HeMonHOro Toka MOMHUK, uayLlero B cnyxebHble NMUHUM, coeanHsaoWwne BIY, a Takke AN CHUKEHWS pUcka
BbIGpachiBaHUSA UCKP Ha Apyrue crykebHble NHWUN BBIIM3M CUCTEMbI 3838 MITEHNS.

IMy6uHa yknafbiBaHUs U TUM 3a3eMINSIOLLIMX 3MEKTPOAOB AOMMKHbI CBOAUTE HA MUHUMYM KOPPO3UOHHbIE
BO34EeWCTBUS, BbIChIXaHWe NOUBLI M 3aMOpaXnBaHWe, 1, cneaoBaTensHo, CTabunnanpoBaTh YCIoBHOE CONPOTUR-
NeHue 3asemneHns. PekomeHayeTcs NepBblii METp BepTUKarbHbIX 3a3eMISHOLLIMX 3NIeKTPOAOB He paccmaTpuBaTh
B kKa4yeCTBe 3¢bheKTVBHbLIX 3/1EKTPOAOB B YCMOBUAX MOPO3a.

OrneMeHTbl CUCTeMbl 3a3eMJ1eHIS AOMKHbI BblAePKMBaTb TOKM MOJTHUW, & TakKe TOKM NOBPEeXaeHUs cucTe-
Mbl NMUTaHMA. OTo Oo/kHO obecrneumBaThCs 3a CHET 3M1EMEeHTOB CUCTEMbI 3aseMneHusi. CucteMa aasemneHuns
OOMKHa yBOAUTL TOK MOMTHUM B 3eMITt0 6€3 TENNOBLIX UMW SMEKTPOANHAMUYECKUX MOBPEXAeHWUA, a AnvHa Nnpo-
BOAHWKOB A0SKHA BbIThb Kak MOXXHO MeHbLLE.

lMpumeyaHue— B mMexOyHapoOHOU Mpakmuke ar1eMeHmMbl CUCMEMbl 3a3eMITeHUST 8bi6Uparomces coanacHo
cmaHOapmy [1].

JononHuTensHas nHdopmaums nprsoanTes B 1.1.2.2 (npunoxeHue |).
9.2 3kBUNOTEeHUNanbLHas MeTannusauus

9.2.1 O6wMme NonoxeHUs

OkBUNOTeHUMaNLHas MeTannmsauus obecneumsaeTcs nytem coeguHerns CM3 c:

- KOHCTPYKLMOHHBIMM METaNIMYECKMMU AeTaNsIMU;

- MeTasnIMYeckuMm yCTaHOBKaMU;

- BHYTPEHHUMM CUCTEMAaMMU;

- BHELLHMMMW TOKONPOBOASALLMMMN 3fIEMEHTAMN Y CAYXXeOHBIMU NTMHUSIMU, NOABEAEHHBIMU K KOHCTPYKLMK.

Koraga MonHuesawmTHasi 3kBUMoTeHUMaibHas MeTannmMaaums crnonb3yeTcs Ans BHYTPEHHUX CUCTEM, 4acTb
TOKa MOJSTHUM MOXKET MATU B 3TU CUCTEMBI, ¥ 9TO BO3AENCTBINE HEOBX0AMMO YUNTLIBATD.

Cnocob, ¢ NoMOLLIbIO KOTOPOro OCYLLECTBSIETCS MOMHMe3alWUTHasA SKBMNOTeHUManbHasa MeTannusauus
CNYXXEBHBIX IMHWIA, TAKUX KaK NIMHUW 3NEKTPOMUTAHWUS U TIMHUM CBAI3W, UMeeT GonbLLoe 3HaYeHWe, U OH AOMKeH
6bITb pacCMOTPEH BMECTE C OMepaTopoM CETU 3/IEKTPOCBA3MN, ONepaToOpoOM CUCTEMbI SNIEKTPONUTAHWA U APYTUMU
onepatopamMu UNn yrorIHOMOYEHHbLIMU STMLAMU, T. K. MOTYT BbITb MPOTUMBOPEUNBLIE TpeGoBaHusA.

9.2.2 MonHu1ezaWwMTHan 3KBUNOTeHUManNbHaa MeTannMs3aymMsa MeTanmyeckux ycTaHoOBOK

CoeanHeHns MonHMe3aLLMTHOM SKBMNOTEHLUMaNbHOW MeTannuaaLmmn AomKHbI BbITb NO BO3MOXHOCTU HEMNoc-
peacTBEHHbIMU U NPAMBIMUA.

MWHMManbHble 3HaYeHNsA NoNepPevYHOro CevYeHUs WWH, COEANHSIOLLIMX PA3NNYHBIE KOHTAKTHBLIE LUMHBI/TOUKM,
a Takke MUHMManbHbIE 3HaYeHWs! TONepPeYHOro ceYeHNsi NPOBOAHMKOB, COeAUHSAIOLLMX LWWHBI/TOUYKN C CUCTEMOIA
3a3eMneHns, NpMeoaaTces B Tabnuue 5.

MwHWMarbHble 3Ha4YEHWS NONepevHOro CeHeHVs MeTanU3aLUOHHbIX LLUWH, COeAUHSOLWMX BHYTPEHHUE Me-
TanamMyeckme yeTaHoBKN € KOHTaKTHLIMU LUMHAMW/TOUKaMK, NpuBoaATCs B Tabnuue 6.

Tabnunua 5— MuHMManbHbIe 3Ha4YEHUs1 pasmepa LWKH, COEAUHSIIOWUX Pa3NIUYHbIE KOHTAKTHbIE LWWUHBLITOYKA UK
COEAUHSIIOWMX LUNHBI/TOYKU C CUCTEMON 3a3eMrieHus

Knacc CM3 Marepuan MonepeyHoe ceuenne, Mm2
Meab 14
I—1V AnoMUHwMIA 22
Cranb 50

Tabnuua 6 — MuHumanbHble 3Ha4YeHWA pasmepa LUWH,

C KOHTaKTHBIMW LUMHAMW/TOYKaMn

COEQNHAIWUX BHYTPEHHWEe MeTannuyeckne yCTaHOBKW

Knacc CM3 Marepuan MonepeyHoe ceueHne, Mm?2
Meab 5
I—IVv AntoMuHun
Cranb 16
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9.2.3 CMS3 ¢ anekTpousonsuuen
He pekomeHrayeTca ncnonbL3oBaTh N30MPOBaHHY BHelHioto CM3 ans B3Y.

9.3 KOHCTPYKLMOHHbIE 3MeMeHTbI

9.3.1 O6wWwMme nonoxeHus

B 6onbLlUMHCTBE Cry4aeBs BCe TOKONPOBOASALLME KOHCTPYKLMOHHbIE 3rieMeHTbl BOY 6yayT npoBoauTs YacTb
TOKa MOTHUW, M MO3TOMY A0IKHa BbITh cAenaHa aKBUNOTEHLMabHas MeTannmnsaLmsi TOKONPOBOASLLMX KOHCTPYK-
LIMOHHbLIX 3/1IEMEHTOB.

9.3.2 MeTtannuyeckasa nycrotenas madra

MauTa gomkHa paccMaTpuBaTbCsl Kak NepBUYHbIN 3aLUTHbBI 3a3eMNUTeNb U 3KBUMOTeHUManbHasg MeTannm-
3aums coeguHeHusI.

MN3-3a B0rbLLION BLICOTEI MAYT BO3MOXHO NPsSIMOE KacaHue MOSTHUM KOHCTPYKLMU MayTbl, U NMO3TOMY OHO
OOMKHO YYMTIBATLCA MPU MPOEKTUPOBAHMN MadThl. Bce anekTpuueckre TOKONPOBOAALLME 3reMeHThl U BCe OC-
HOBHble MeTannuyeckme aeTanu, KoTopble MOryT NPOBOAWUTE TOK, A0MKHbI BbITe METaNM3NPOBaHbI C MAYTON.
MauTa gorkHa UCrornb3oBaTbLCA B KAYECTBE BEPTUKAITLHOrO MOSTHMEOTBOAA U NMPOEKTUPOBATLCS TakuM 0Gpasom,
YTOBbI TOK MOSTHUM MOT BECTIPENSITCTBEHHO MPOXOAWTb BAOMb MaYThI.

9.3.3 MeTannuueckas xenesob6eToHHas MaudTa

MauTa gomkHa paccMaTpuBaTbCsl Kak NepBUYHbIA 3aLLUTHLIV 3a3eMNUTeNb U 3KBUMOTEHUMaibHasa MetTannu-
3auusi coegnHeHust. i3-3a 60mbLUOIA BbICOTLI Ma4YTbl BOSMOXHO MPSIMOE KacaHne MOSTHAM KOHCTPYKLMW MayTbl, U
Mo3TOMY OHO AOMMKHO YHUTLIBATLCSA NPU NPOEKTUPOBAHUM MaYThl. [ns UCNONb30BaHWUA C Xene3o6eToHHbIMKU Mav-
TaMW MOXHO NMPUMEHSITb BHELLHWE CUCTEMbI MOSTHWEe3aLUWThI, KOTOpbIe B 3TOM Clly4ae Bceraa AoMMKHbI ObITb Me-
TannnsnMpoBaHbl Co CTanLHOM apMaTypor MaYTbl.

BbiBOAbI 3KBUMOTEHLMANbHOro COeAMHEHUs, COeANHEHHbIE CO CTanbHOM apMaTypoW, A0MmKHbI 6bITb pasme-
LLeHbI B TOYKaX NOAKTIOYEHNSA BHELLHEro NpoBodHuKa ANst meTannusauum o6opyaoBaHus BHyTPU MayThl. XKerneso-
6eToHHasi Ma4Ta gosmkHa 6bITb paspaboTaHa B cooTseTcTBMM € 9.3.6.

9.3.4 Pewetyatasa MauTa

PelleTtyaTas MauTa 3alLuLLaeT BHYTPEHHIO YacTb MayTbl OT NPSIMOro KacaHWs MOMHWK U obecnevnBaert
HeKkoTopoe ocnabrneHue rpo3oBOro ANEKTPOMAarHUTHOrO Morsl, CrieoBaTesbHO, MPOCTPAHCTBO BHYTPU MayTbl onpe-
Aensietca kak 3M3 0g. BepTukansHoe oTBegeHne MOMHUN AOMKHO OCYLLECTBAATLCS Yepes KOHCTPYKUMOHHbIE
3M1eMeHTbI peLleTyaTon MaYThbl, KOTopble AOMKHBI B CBOK ovepeb COOTBETCTBOBATL pa3mepam, Heo6xoanmMbIm
AN BepTUKanbHbIX MOSIHUEOTBOOB, KaK yKasaHo B cTaHgapTe [1], ¢ y4eToM nepepacnpegeneHuysl Toka no napars-
NenbHbIM MYTSIM.

HekoTopas 3awmTa ans kabenen MoxeT 6bITb AOCTUTHYTa NYTEM pa3MeLLeHNUs UX BO BHYTPEHHUX yriax
MeTannuyeckux npodpuneit CToMKN MauThl. SkpaHupyoLwme kabenbHble kaHanbl UNK kabensHble Kopobku, ycTa-
HOBMEHHbIE BHYTpU MayThl, ByayT Taikcke obecneumBathb 3aLluTy.

9.3.5 CucteMbl BHYTPU MauTbl

BHyTpeHHss1 YacTb MaYThbl 0IKHA ONpeAensATbCs Kak ogHa U HECKOMbKO 30H MonHne3awuTel (3M3), ana
KOTOPbIX YpOBEHb 3aLLUThI, He06XOAUMBIWA AN BHYTpeHHero o6opyaoBaHus, AOMKEH 3agaBaThCcsa cornacHo 8.5.

JleCTHUYHBIE cUCTEMbI AOMKHbI BbITh METANNN3UPOBAHBI C MAYTON Ha KAXKOOM KOHUE, Yepes kaxable 20 M U
Ha Kaxkgow nnatdopme.

Mepuna, HanpaensoLwme AN NoAbEMHUKOB, FrMapaBnuyeckas cuctTema, Nposoaa A4isl nepcoHanbHol 3a-
LLMTBI ¥ ApYrue aneMeHTbl, NpoxXoasiuue Yepes MadTy, A0MKHbI BbITb MeTann3npoBaHbl Ha Kaxkaom koHue. Kpo-
Me Toro, insl peLleTyaTbiX MavT MeTannusauusa aomkHa 6biTb caenaHa no BO3MOXKHOCTU Yepes kaxable 20 M.

Cuctema 3asemneHus BLICOKOBONLTHOMO TpaHcdopmMmaTtopa AoskHa ObiTe MeTann3upoBaHa ¢ CUCTEMOW
3a3emneHust BOY. He pekomeHayeTca ncnonb3osath pasfaenbHble CUCTEMbI 3a3eMeHUA A1 CUCTEM MUTAHUA K
MOITHMUE3aLLUUTHI.

9.3.6 beToHHbIA byHAAMEHT

Mertannuyeckasn apmaTtypa pyHaameHTa B3Y, koTopas Bceraa ABNAETCA YacTbio NYTU NPOXOXAEHUsS TOKa
MOJTHUU UNK ToKa NOBPEXAEHUs1 A0 yAaneHHON 3eMfU U3-3a MeXaHWYeCKUX U dNEeKTPUYECKUX coeauHEHWI ¢
MauTon pyHaameHTa, Bcerga AorkHa paccMaTpuBaThes kak YacTe CM3.

Heobxoammo ybeamThest B HenpepbiBHOM 3MEKTPUYECKOM KOHTaKTe CTaflbHOro kapkaca Xerne3obeToHHbIX
KOHCTpYKUMA. CTanbHOW KapKac Xene3oBbeTOHHbIX KOHCTPYKLUUIA UMeeT HenpepbIBHbIA 1EKTPUHECKUIA KOHTAKT,
€CIU COefIMHEHbI OCHOBHbIE YaCcTW BEPTUKASIbHBIX U FOPU3OHTANbHbLIX CTepXXHeW. CoeanHeHWA aeTanei Metanu-
YecKol apMaTypbl A0STKHbI BbITb MMBO cBapHBLIMK, KNEMMHBIMK, NGO caenaHbl MyTeM NepeKpbITUA, Kak MUHUMYM,
B 20 pa3 6onbLLe UX AuaMeTpoB U MeTann3aLmMmn ¢ MOMOLLIbIO TOKONMPOBOASALLEN LWWHBI UK € NOMOLLLbIO MPOYHOTO
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coeanHeHus. Ocoboe BHUMaHWe Heob6xoaMmo obpallaTh Ha MEeXKOMNOHEHTHbIE coeaUHEHUs! AN npedoTepalLe-
HWS noBpeXkaeHVst 6eToHa BCNeaCTBME NoKanbHOro 06pa3oBaHUA Ayrv Mexay KOHTaKTamu.

CoepunHeHus mexay anemeHTaMmy apMaTypbl A0MKHbI ObITh onpeaeneHbl paspaboTYMKOM, a MOHTaXKHUK
OOIMKEH NPOBEPUTL KAaYECTBO COEAUHEHWIA.

TpeboBaHuWe Mo UCNONBL30BAHUIO KOPOTKUX Y NPSIMbIX COeAMHEHWI ANS MOMHWEe3aLLUMTHOTO 3a3eMNeHnsa aon-
JKHO YUMTbIBATLCS BCerga.

Ecnu meTannuyeckaa apmaTtypa Mcrnosb3yeTcsl Anst 3aLUTHOMO 3a3eMNeHNsl CUCTeMbl MATaHKSA, TO TONLWWHA
MeTanInMyeckux apMaTypHbIX CTEPXKHEN U coeuHeHWI AoMKHA COOTBETCTBOBATL TpeboBaHUSM K cucTemam 3a-
3eMIeHUs1 CUCTEMbI NUTAHUA, KOTOpPble 06bIYHO YKa3bIBAIOTCA B 3/IEKTPOTEXHUYECKUX NpaBUiax U HopMax.

BeiBoabl 4Ns AONONHUTENBbHOW MeTaNUsauum, USMepeHnst UN pacLlUMpeHns CUCTEMbI 3a3eMNeHNs A0MK-
Hbl BbITb cAenaHbl B onpegeneHHbIX MecTax doyHaaMeHTa.

9.3.7 ®dyHAaMeHT Ha CKanUCTbIX yYyacTKax

Ha ckanucTbIx ydacTkax camoe HU3Koe yaensHoe conpoTueneHne obbiuHo HabnogaeTcs Ha NOBEPXHOCTU
cKanbl.

OomkHa ncnonb3osatbes cuctemMa 3asemneHust una b. B 1.1.1 npunoxenus | npeacrasneHa AononHUTeNb-
Hasi MHpopMaLMsA O AETaNAX KOHCTPYKLIMN.

PekoMeHayeTcs UCNonNb30BaTh, KAK MUHAMYM, [1BA KOHLLEHTPUYECKUX KOMNbLIEBLIX 3NekTpoAa Ans 3aWuThbl
OT HanNPsPKEHWsA MPUKOCHOBEHWS U CTYNEHYATOro HaNpshKeHUs!, KOTOpbIe MOTYT ObiTb 06 beANHEHbI C BEPTUKarbHbI-
MW aneKkTpodamMu, 3acBeprieHHbIMI B cKary.

BonTbl aHkepHoro KpenneHus 4omkHbI BbiTb coeguHEHbI MeXay coBol U ¢ KoNbLIEBO cUCTeMOit 3a3emne-
Hus. Ecnu ncnonbayeTcs xene3obeToH, To cM. 9.3.6.

Ha ckanucTbix yyacTkax, BO3MOXHO, HE MOYyUMTCS AOCTUYb HU3KOTO CONMPOTUBIEHUsI 3a3eMiieHus 6e3 ycTa-
HOBKW OY€Hb NPOTSXKEHHBIX CUCTEM 3a3eMeHNst. Ha Takux yqacTkax Heobxoammo obpaTtutb ocoboe BHUMaHUe Ha
KOHTPOMb pa3HLibl 3NeKTPUYECKMX NOTeHLMAaIOB NOBEPXHOCTY ANS OrpaHUYeHUs! HanpsbkeHUsl MPUKOCHOBEHMWSA U
LLIAroBOro HanpsbKeHUsl B MecTax BO3MOXHOIO HaxoxaeHus nrogen u ckota. [laHHoe orpaHudeHre MoXeT BbiTb
OOCTUTHYTO, Harnpumep, ¢ NOMOLLbH pasMeLLeHNS OHOMO UM HECKONBKUX KONbLEBLIX 3NEKTPoA0B BoKpyr BOY
1 APYruX YCTAHOBOK, NPedoCTaBMss B TO XK€ BPeMsi 3almTy OT NepeHanpshkeHnin ans Bcex cnykebHbIX IMHWUA,
coeuHaoWmMX B3Y ¢ TokonpueMHUKOM 1 cucTemamin ceasu (CM. 8.5).

9.3.8 dyHAaMeHT Ha MeTannuyeckux cBasx

dyHOaMEHT Ha MeTanIMYeckux cBasix No CBoei Npupoe sIBNsieTcst 6onbLLIMM 3a3eMAALLMM SNeKTPOoa0M.
OH J0MKeH UCNOoMb30BaTLCA Kak MePBUYHbLIA 3a3eMNSIIOLLUIA 3NeKTpog,.

B 3aBMCMMOCTW OT CTabUNBLHOCTU NPOBOASALLMX CBOWCTB MOYBbI A1 KOHTPOIS rpagueHTa noTeHunana no-
BEpXHOCTU BONM3n chyHaamMeHTa MOryT NoHaaobuTbes KoMnbLEBLIE 3neKTpoabl.

9.3.9 dyHaameHT B npubpexHon 30He

B UenoM conpoTuBrieHe MOPCKOW BOAbI 3HAYMTESbHO HIKe, YeM nousbl. [oaTtomy ana dyHaameHTa B
NpuBpexxHON 30He, Hanpumep, hyHAAMEHT Ha METaNNIMYECKMX CBasIX UMW Kene3obeToHHbI hyHaameHT, TpeGosa-
HYS1 K cMCTeMe 3a3eMieHUs CYUTaTCS AOCTAaTOYHbIMU, NMPU 3TOM AONONHUTENbLHbLIE MEPbI, TAKWE KaK KONbLEBOK
aneKkTpoA 1 T.Nn., He TpebytoTcsl. MeXXKOMMOHEHTHbIe coeauHeHUs y doyHAaMeHTa Ha MeTaniMyeckux ceasx, 3a
UCKIIIOYEHUEM coeUHEHWI 3KpaHOB kKabens TokonpuemHuka, 06bIMHO He TpebytoTcs.

BHeluHMe cucTeMbl 3a3eMeHns U3 Meau He MOryT BbiTb UCNonb30BaHbI Ans hyHaaMeHTa B NPpUGPEXHON
30He 13-3a KOpPO3uMK.

9.4 Pa3mepbl anekTpoaa

MuHumManbHasa anvHa /4 3a3eMnAoLLmnX 3NeKTpoaoB 3aBUCUT OT YPOBHS MonHUesalwmThl (1 — IV) n yaensHo-
ro CornpoTUBNEHNs! NMOYBbI.

[ns yaenbHOro conpoTtueneHnst noussbl Beillie 500 OM-M MUHUManNbHaa AnuvHa Iy NIMHenHo yBenuuMBaeTcs
Ao 80 m npu yctonunsoctn noysebl 3000 OM-m.

YcTaHoBka Tuna b BkrtovaeT nmbo KonbLEeBoW MPOBOAHKK C BHELLHEN CTOPOHbI 3aLLMLLIAEMOIA KOHCTPYKLWK,
KOTOPbIN HAXOAMTCS B KOHTAKTE ¢ 3emelt Ha NPoTSXKeHUN, kKak MuHUMyM, 80 % OT ero obLuei gnuHbI, Unn 3asem-
nsaowmin anektpoa dpyHaameHTa. Takune 3asemnsiioLLme aMeKTPoAbl MOryT Takke ObiTb ceTyaTbiMU.

Ona konbueBoro 3asemnsaowero anekrpoaa (Unv cbyHaaMeHTHOro 3a3eMIsIOLLEro afiekTpoaa) cpeaHuia
paguyc r, obnacTtu, oxsaTbiBaeMo KonbLEBbIM 3a3EMISAIOLLMM 3M1EKTPOAOM (MU pyHAAMEHTHBIM 3a3EMNSIOLLMM
3NeKTPoAOM), AOSMKeH BbITb He MeHee /

r.=21, (17)
rae 3HaveHue /; npeacraeneHo Ha pucyHke H.1 (npunoxexue H) B saBucumoctu ot yposHed CM3 L I, T n IV.
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Korga Tpebyemas BenuunHa /; 6onblue yaobHoro aHaveHus r,, Heobxoaumo [o06aBUTL AONONHUTENbHLIE
FOPU3OHTaNbHbIE MW BEPTUKANbHbIE (UMW HaKIOHHBIE) 3NeKTPoAbl ANMHON /. (Ansi ropusoHTanbHbIX) U /, (ans Bep-
TUKaNbHbIX), NONy4aeMbIX NPU MOMOLLU CReayoLWUX YpaBHEHWIA:

h=h-re (18)
I = (I — re)2. (19)

KonuyecTtBo ANeKTpoaoB AOJKHO 6bITb He MeHee ABYyX.

,EI,OI'IOJ'IHI/ITeJ'IbHI:Ie aneKkTpoAbl cneayeT nogcoeAnHUTb NOo BO3SMOXXHOCTU Ha paBHOyAaneHHOM paCcCTOAHUN.

YcraHoBneHHas MUHUMaribHas AnvHa /; MoXeT BbITb NPOMIrHOPUPOBaHa, ECNW CONPOTUBNEHNE CUCTEMBI 3a-
3emMrieHnst meHee 10 Om, U3aMepeHHbIX MpKu YacToTe, oTNuYaroLLeinca ot YactoTel cetn (50 — 60 'y), u, cneposa-
TeJ1bHO, rAapMOHUYEeCKUX KonebaHusIx Hu3Lero nopsaaka.

MHdopmaums no ctabunbHOCTM NPOBOAALLMX CBOWCTB MOUBLI, 0XXMAAEMOMY TOKY KOPOTKOrO 3aMblKaHUsl Ha
3eMI1H0 U BpeMeHU ero OTKIMIYeHUs! SIBMSIETCA KpaHe BaXXHOW NMPY NPOeKTUPOBaHWN KOHCTPYKLIMKN U YCTaHOBKE
C/CTEeMbl 3a3eMJ1EHUA.

YAeJ'I bHOE ComnpoTuBIIeHUe NoYvBbIl 6yp,eT CUITbHO OTJIMHAaTbLCA B 3aBUCUMOCTU OT XapakTtepa no4sbl. MeTO,ClbI
onpegeneHnst HeobxoAMMOro 3a3eMIIsIOLLIEro 3/1eKTPoAa B COOTBETCTBUM C €r0 reoMeTpUHecKUMU U chuanyecku-
MY cbopMamMm NPUBOZSTCS B NPUNOXKEHUH |.

9.5 BeTpoaneKkTpuieckasi cTaHUus

BeTpoanekTpuyeckas cTaHUMs 0ObIMHO COCTOUT 13 HECKOMBKUX KOHCTPYKUWIA, Takux kak BAY, 3gaHua, ka-
6ernbHble UM BO3OYLUHbIE CETM, BEICOKOBOSETHbIE MOACTAHLMMU U CUrHanNbHblE kKabenu.

Kaxxgast BOY gomkHa MMeTb CBO COBCTBEHHYHO cMCTeMy 3a3eMieHns. CUCTeMbl 3a3eMeHNs 0TAENbHBbIX
B3Y 1 BbICOKOBOSLTHOWM NOACTAHLMW XXenaTefbHO COeAMHNUTL C rOPU3OHTaNbHBIMKM NPOBOAAMU 3a3eMeHns ana
06pa3oBaHUsi CUCTEMbI 3a3eMIIEHNS] BCEl BETPOINEKTPUYECKOH CTaHUMKN. 3TO, B YaCTHOCTHU, MOME3HO B Cydae
TPYAHOCTE € NoNy4YeHeM XOPOLLEro CONPOTUBMNEHUS 3a3eMeHNs1 AN Kaxaon otaensHol BOY.

MpunumeyaHwune— CoeguHnTb CUCTEMbI 3a3eMneHns oTaenbHbix BOY cnegyet npu nomowy npoBogoB
3a3eMIeHnsl, NPOXOAAWMX BAOMb TOKOMPOBOAAWMX kabenel, noasegeHHbIX K BAY.

Cuvctema 3a3eMreHVsi BETPOANEKTPUYECKOM CTaHLMM MMeeT Gonbluoe 3HaYeHe Ans 3allyThl aNeKTpuyec-
KX CUCTEM, T. K. HAI3KOOMHAs CUCTEMA 3a3EMIIEHUSI CHUXKAET PasHULLY SNeKTPUYECKUMX NoTeHLManoB Mexay pas-
JINYHBIMU KOHCTPYKLIMSIMU BETPOSNEKTPUHECKON CTaHLW U, TaKUM 06pa3oM, yMeHbLLIaeT NoMexu, HaBoAuMMbIe Ha
ANeKTPUYECKNe KOHTaKTbI.

ONs CHWXKEHNA BEPOATHOCTM NonagaHus NPAMbIX BCbILLEK MONHUK B KaGenbHbIe kaHarbl, NporokeHHble B
3eMIe, a Takke Ans yMeHbLUIEHUA BO3AEACTBUSA MOSTHUM Ha kabenu NpoBoa 3a3eMneHus, Unu, B crydae bonee
LUMPOKUX KaberbHbLIX KaHaNoB, HECKONMBKO NPOBOAOB 3a3eMIIeHUs pekoMeHAyeTcs NPoKnaabIBaTh NoBepX Ka-
GenbHbIX KaHanoB..

9.6 UcnonHeHue n Texo6cnyXXuBaHue CUCTEMbI 3a3eMIeHUA

Pa3spaboTunk cucteMbl 3azemsieHVs AOSMKEH NOArOTOBUTL NitaH MOHTaXHbIX paboT, B koTopom ByaeT npuee-
AeHa cxema cuCTeMbl 3a3eMIeHNUst ¢ NOAPOBHOCTAMU MO TOYKAM KOHTaKTa, UCMOSIb30BaHWI0 CoeauHUTENei, KneM-
MaMm 1 CBapHbLIM LIBAM, MONOXEHUIO U KONUYECTBY BbIBOAOB, a TaKKe UX TUMY U Ka4ecTBy.

OcmMmoTp HeobxoaMmo NMPoBOAUTL BO BPEMSA CTPOUTENbHLIX paboT, B 0coGeHHOCTW, nepeq 3anuBKOIA
6eToHa.

MpwumeyaHue— o aNekTPOTEXHUUECKMM NPABUIAM M HOPMAM MOXET NOTPeGoBaTLCA U3MEPEHNE COMnpo-
TUBMNEHUA 3a3eMNeHus.

B pykosoacTBe Mo TexHUYEeCKOMY OBCNYXMBaHWUIO U 3KCrUTyaTauum A0SHKHO BbiTb ONMcaHo, Kak 4acTo U
Kakvm 0B6pa3om NpoBoAUTL OCMOTP U TEXOBCNYXMBaHWE cUCTEMBbI 3aseMneHus. PaspaboTtunk BOY aorpkeH corna-
coBaThb C OMnepaTopoM NEepUoaNUYHOCTbL OCMOTPOB. HeoBxoanmo yumnTbIBaTh arpeccuBHyo cpeay, B 3aBUCUMOCTHU
OT KOTOPOWA BO3MOXHO NoHanobutca npoBoauTb 6onee vacTblii ocMoTp. Ecnu ycTaHOBNEHO, YTO 3NeMeHThI B
cucTeMe 3aseMneHVUsa UMeIoT onpedeneHHbI CPoK CryXObl, TO UHTEpBan MeXay OCMOTPaMu He MOXET BbiTb
6onblue caMoro KOPOTKOro pacHeTHOTO Cpoka cnyx6bl aniemeHTa.
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10 Be3sonacHocTb nepcoHana

MoHTax 6onbLimMx BOY Ha cylle 3aHMMaeT HECKONbKO AHEN, ecnuv BKItoYaTk BpeMsi, Heobxogmumoe ansi
cbopKM 1 AeMOHTaxa o4eHb 6onbLUNX UCNonb3yeMblX kpaHoB. C Apyroi cTopoHbl, BOY Ha Boge MOXHO ycTaHo-
BUTb B TeUEHWe OHS1 MPY UCTI0Nb30BaHWK crieLmarbHbIX CYA0B U camonogbemHbIx nnatdgopm. B niobom cny-
Yae 06bIMHO B TeYeHWe HeCKoNbKMX Headenb nocne Bo3seaeHns BY 1 Ao BBeAeHWS ee B 3KCnnyaTaumio NpoBo-
AATCA 3aBepLuatoL e paboTbl. B TeueHne aToro neproaa 6onblLoe KONMYeCTBO Model paboTaeT BHYTPW, Ha U
okono B3Y. B ykasaHHblii nepuog nepcoHasn noasepraeTcs 3Ha4YMTelbHOMY PUCKY MOopakeHUst MOIHWER B criydae
yAapoB MonHuK B B3Y.

MosToMy HeobX0A4UMO YCTaHOBUTL MPaBuia TEXHUKN 6e30nacHOCTY B OTHOLLEHWN YAAPOB MOJTHUU. OTK
npaBwusa OOKHbI BKIOYATb:

- perynsipHoe 13y4YeHne MeCTHbIX METEOPONOrMYECKUX CBOAOK (Hanpumep, kaxagoe yTpo);

- 0ByyeHre nepcoHana okasaHuo NepBoi MeaULMHCKOR MOMOLLIM NPW NONyYeHU TpaBM MOSHUEN U TpaBM
BCNeACTBUE NopaXeHUsl ANEKTPOTOKOM;

- He3aMeaAUTeNbHOE UCTIONb30BaHNe NepexodHblX CoOeaANHNTENEN CUCTEMbI 3a3EMITEHUST;

- 0bopyaoBaHue 6e3onacHbIX MecT;

- OCBeJOMIIeHMe BCero nepcoHasna Ha nioLllagke o curHanax onoBeLLeHs 0 MOMTHUEBOW OMacHOCTH;

- UHCTPYKTUpOBaHWe nepcoHana:

- N0 OpraHu3aLum HabnogeHuii 3a 06pazoBaHMEM rPO30BbIX 061aKoB, CribILLMMbIM FPOMOM W BUAUMON MO-
HVewn;

- 0 MpKU3HaKax, NoKasbiBaoLMX HANUY1e rpo3oBbLIX ANEKTPUYECKUX NoNel BbICOKOTO HANPSXXeHWUA: Haanek-
TPV30BaHHbIE BOJIOCHI, LLYMbl OT MIIOXMX KOHTAKTOB WS CBEYEHWE Ha 3a0CTPEHHbIX 3fIeMeHTaxX KOHCTPYKLUUWIA,
Hanpumep, y BO3AYLLHbLIX CUCTEM NepexsaTa yaapos MOMHWK;

- 0 HeoBxoaNMOCTM NpeKpaLleHnst paboTel U NepemMeLLeHNa B Gnkariwee 6e3onacHoe MeCcTo NpU HanUuUn
AaHHbIX MPU3HAKOB WS B CIyYae NoslyYeHn CUrHanoB 0 MOSIHUEBOM ONacHOCTW.

3TW NpaBmna TexHUKK 6e3onacHoCTU crieayeT BKNHOYUTL B NaH No oxpaHe 340poBbs U TeXHWKe 6e3zonacHo-
CTV ANsi CTPOUTENbHOW NoLagdKku, a Takke crnegyeT BKITOHYUTL B PyKOBOACTBO Mo ycTaHoBke BAY, B pykoBoacTBa
no TO v akcnnyataumu, npegocTasnsemMble NOCTaBLMKoOM B3Y.

MeTeo6topo 06bIYHO COCTABRMST 4OCTATOMHO TOUHbIE MPOrHO3bl FPO30BbIX AHEW U MOTYT OKa3bIBaTb YCIyru
rno nNpegynpexaeHnto 0 MOIMTHUEBOW onacHOCTU Mo TenedoHy, dakcy unu cetu MHTepHer. MonyyeHne gaHHbIX
ycnyr cnegyeT npedycMoTpeTh B npoLiecce BO3BeAeHUS U CTPOUTENbCTBA, NPU 3TOM HEOBXOAUMOCTb MHCTPYKTU-
poBaHus niogen o BejeHMn HabrirogeHust 3a 06pa3oBaHNeM rpo3oBbIX 06Makos, FrPOMOM (CbILLMMBIM HA paccTo-
AHUKM 10 — 15 KM) M MOMHUEN (BUANMOW Ha paccTosiHUM ~ 30 KM) siBnsieTcsl 0bsizaTenbHON.

AnsTepHaTUBO OnoBeLLeHUo MeTeobiopo SIBNsieTCs NpuobpeTeHne NoKanbHbIX U NepeHOCHbLIX YCTPOUCTB
06HapyxeHus U NpeaynpexaeHnst o NPUBIMKEHUN rposbl.

HekoTopble cucTeMbl NpeaynpexaeHus 0 MONTHUEBOM OMacHOCTU MOTYT He BblaBaTh NpeaynpexaeHusl no
BCEM BCMbILLKAM MOMHUKU, 0coBeHHO NO MepBol BCMbILLKE MOMHUM B obpasylolleiics rpose. [NoaTomy kpaiHe
BaXkHO, YTOBbI BeCb NepcoHarn 6bu1 ocBegoMIieH 06 onacHOCTU MOSHUK B Liensix 6esonacHocTu.

Bo Bpems cTpouTenbHbIX paboT KpaHbl, reHepaTophbl U T. M. He0BXoAMMO NoACcCoeAUHUTL K CUCTEME 3a3eMrie-
HWSA KaK MOXHO GbIcTpee.

Moaw, paboTatoLume Ha HapyKHON CTOPOHE rOHAOMbI U HA NONACTsIX, HAXOASTCS B 30HE pUcKa TOUHO TaK ke,
Kak 1 niogu, nepegsuratoLLmecst no mavte BAY, crosime psigoM ¢ MayuTol, B3brpatoLumecs o nectHuLe, npuka-
caloLmecst K aNeKTpudeckuM LiensiM unu paboTatoLime ¢ HUMK, € annapaTHOW CUCTEMON CBA3W U T. N., U ByayT
noggepratbLCcsl ONacHOCTH, ecnv MonHWA yaaput B BAY. MNoatoMy um Heobxoaumo aaTh ykasaHue npekpaTuTb
paboTy, uaTn B 6e3onacHoe MecTo U HaXoAUTLCS TaM [0 MOMEHTa NpeKpaLlLeHUs! ONMAacHOCTH.

MnatdopMbl BHYTPU NyCTOTENbIX MauT B LLeNoM cuuTatoTesl 6esonacHbIMU MecTamu, T. K. MauTa obpasyeT
npakTuyecku ugeansHyto knetky ®apages. liogam, Haxogsiluumesi Ha BOY, cnegyet aathb ykasaHue npekpaTuTb
paboTy, natm go Gnvxanwei nnatopMbl BHYTPY MayThbl U OCTaBaTbCs TaM A0 TEX Mop, MoKa rpo3a He NponJeT.
Opyrue 6e3zonacHble MecTa — BHYTPU MeTannMyecknx Tenexek Ha Kpbille, MeTaslIniyeckux KOHTeHepOoB U T.N.

MpumevaHus

1 Mogsim cneagyet AaThb yka3aHue CTOSITb MU cuaeTb Ha nnatdopme u usberatb KacaHusi AMEKTPONPOBOASILLUX
CUCTEM, MPOXOAsLMX BEPTUKANBHO BHYTPWU MauTbl, TAKMX KaK 3MNEKTPUYECKME CUCTEMBI.

Y1061 HE ObINO TPpyAHOCTEN C Nepeaadert COOOLWEHMI HA CTPOMTENBHOW NNOLWAaaKe, BO3MOXHO, HeobxoaMMo
BBECTU KaAKOW-HMOYAb aKyCTUHECKUI CUrHan npegynpexaeHusl, pagauo mnu nogobHble achdeKTMBHbIE CpeacTBa npeayn-
pexaeHus1 ansi o6LMpHOI TeppuTopuN (3TO MOXET OblTb MPOCTO MHOTOKPaTHOE 3ByYaHWe aBTOMOOWITBHOIO WU NMHEB-
MaTUYECKOro ryaka).
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2 B pokymeHTauum no B3Y gonxHul 6biTb onpegeneHbl 6e3onacHole Mmecta B BAY, Bkniouasa HeobOxoaumble
6esonacHble paccTosiHusl W Apyrue Mepbl NPeaoCTOPOXHOCTH, KOTOpble HeoOXOoAUMO NpUHSATb, Haxodsach B
6esonacHom wmecte. B ctavpgapte [1] npuBoauTcs pyKOBOACTBO, kak MPOBECTU NMoapobHbIl pacyeT 6e3onacHoro
paccTosAHus.

11 [loKyMeHTauunAa Ha CUCTeMy MOSNHUE3aWMKTDbI

11.1 O6wWwme nonoxeHun

B naHHbIN pasaen BkNoYeHa BCA Heobxoanmas AoKyMeHTaLusl.

OokymeHTauma, Heobxoaumasn BO BpeMsi aHanmsa KOHCTPYKLIMK, NpuBoanuTcs B 11.2, a ans aHanvaa nno-
waaku B 11.3. flokymeHTauus, HeobxoaMmas Ao Hayana nposeAeHUsl O.CMOTpa CUCTeM MOJSTHUE3aLLUTLI, MPUBO-
avtea B 11.4, a pykoBoAcTBa nepevucneHsl B 11.5.

JokymeHTauma MoXeT BKoYaTb NMMO0 eAUHUYHBIA JOKYMEHT, MO0 CCbIKU Ha CTaHAapTHYI AOKYMEH-
Tauuto.

11.2 JoKyMeHTauusi, Heo6xoAUMasa BO BpeMsi aHanu3a KOHCTPYKLUN

LieHTpoM BHUMaHUs 0BLLMX AoKyMeHTOB (11.2.1) gormkHa 661Tb BAY B LienoM, ¢ oncaHnem UCnosnb3yemMoro
npvHuMna 3awmTtbl. OHKM AOMKHBI BKIHOYATh CCbIKW Ha Apyrue, 6onee noapo6Hble 4oKYMEHThI Mo rionactsam
poTopa, MeXaHWUYEeCKAM, 31eKTPUYECKMM cucTeMam, cucTeMam MeTannusaumm, 3a3eMieHus M pyrum cuctemam
(11.2.2—11.2.6).

11.2.1 O6was AoKyMeHTaLuA

a) obLLKiA YepTex (0AHONMHeHoe NpeacTaBNeHNe) MoNHMesawuTLl BOY, BKNoYatoLwuii:

1) oTAenbHbIE KOHCTPYKLUK U COeANHEHNST;
2) anekTpu4eckMe cxembl ¢ ykazaHnem 3M3 1 X rpaHuL, B NpunoxeHun E npuBoasaTcsl OCHOBHbIE
npyMepbl Takol oKyMeHTaLMu;
3) BO34yLLHbIE CUCTEMbI NEpEXBaTa BCrbILLEK MOSTHUN;
4) pacnonoxeHue BepTUKanbHbIX MONTHUEOTBOAOB;
5) 3azemnstoLLmMe SNeKTPOAb! U KOHTPOb MOBEPXHOCTHOMO NOTEeHLMana;
6) pacnonoXxeHne LWMH MeTannn3awumum 1 KOHTaKTHbIX LWWH;
7) pacnonoxeHue Y3[T;
8) TouUKM MeTanMaaumm akpaHa kabens;
6) NpoeKTpoBaHue:
1) onucaHwe TOro, Kakum o6pa3om TOK MOSTHUM BLIBOAUTCA U3 TOMEK NepexsarTa;
2) ypoBEHb MOMHWE3aLLUThI, UCMONb3yEeMblil A4St KOHCTPYKLMUW;
3) ecnv Ucnosb3yeTcs ypoBeHb MOSHUe3aLWwmThl Huke YM3-1, aHanus pucka AomkeH 6biTb OTpaXkeH B
AOKyMeHTaXx;
4) aHanua pacnpegeneHus Toka MonHuu no BAY;
5) BeIGOp 1 NpoBEpKa cornacoBaHWsa anekTpoaHeprmn Y3,

B) NpaBuna TeXHWk 6e30MacHOCTV OTHOCUTENLHO MOSTHUN.

11.2.2 [okymeHTauusa no nonacrtu portopa

a) YepTex nonacTewn potopa, BKOHaoWUA:

1) nnowaam nonepeyHoro ceveHnsi BepTukanbHOro MONTHUEOTBOAA;
2) niobble AONONHUTENbHbBIE TOKONPOBOAALLIME 3NEMEHTbI;
3) aneMeHTbLI MeTanuaauuu;

6) onvcaHue, BkNoYaloLlee:

1) MOHTaX BO3AYLUHOW CUCTEMBI NEepexBaTa BCMbILLEK MOSTHUM U CUCTEMbI BEPTUKANbHBIX MOSTHUEOTBO-
Ao0B;

2) Mmepbl, NpeanpuHMMaemble Bo n3bexaHne BHyTpeHHero AyroBoro npo6os B nonactu;

3) onpegeneHne HeoBx0ANMOro 0CMOTpa U TexobCnyXXMBaHWS BO34YLIHON CUCTEMBI NepexBaTa Behbl-
LLIEK MOJTHUW, UCKPOBLIX 3230POB UK CKOMNb3SALLIMX KOHTAKTOB;

4) onpeaeneHye HeobXoaUMOro OCMOoTpPa U TEXOOCYKMBAHUSI CUCTEMbI BEPTUKANbHBIX MONTHUEOTBOAOB
W COeAVHUTENbHBIX 3NTEMEHTOB;

5) MHCTPYKLMK MO OCMOTPY U Texo6cnykuBaHuio;

B) AOKyMEHTaLMsI o MeToAy NPOBEpKU, MoATBeEpXKAAoLLLEMY CNOCOGHOCTL BO3AYLUHOW CUCTEMBI NepexBa-
Ta BCMbILLEK MOSTHAW NepeXBaThIBaTb YAapbl MOMTHAW U NPOBOAUTL TOKU MOSTHUW.

N S e
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11.2.3 [lokymeHTaUUA Ha MexaHM4Yeckue CUCTEeMbl

a) AaHHbIe MO NPOXOXAEHUIO TOKa MOSTHUW,

6) ornucaHusa Mep, NpeaAnpuHUMaeMbIX 4NA 3aWmUTbl NOALWWUMHUKOB U rMApaBiMYecknX CUCTEM OT BO3Ael-
CTBMS TOKa MOSTHUM. OnucaHue AomMkHO BKIoHaTb A0OKYMEHTaLUMIo U noATBepxaeHne oTpaboTaHHON TexHonorum
W/Mnn oTYeTHI N0 UCMILITAHUAM, NoKa3sbiBaloLwme 3hHEKTUBHOCTL 3aLLMTHBLIX Mep;

B) NPV OTCYTCTBUM MOMHUE3ALLMUTLI B OTHETaX NO UCNBbITAHUSIM HEOBXOAUMO NoKa3aTb, HYTO AaXe Npu pery-
NAPHBIX yaapax MOSTHUN NOALLMAHUKA cNOCOBHbLI PYHKLMOHUPOBATL B TEUEHWNE BCErO Cpoka CNy»XObi.

11.2.4 [lokyMeHTaLuUA Ha aneKTpU4eckue U 3NeKTPOHHbIe CUCTEMbI

a) MnaH aKpaHNpoBaHUSA U YCTAHOBKW SMEKTPUHECKNX U 3NEKTPOHHBIX CUCTEM;

6) BoIGOp 1 cornacosanuve Y3[T;

B) YPOBHM yCTORHMBOCTU 060pyaoBaHusA B 3M3;

r)ynnad TO ans Y31,

A) aHanus, ornpegensoLwmnii HeoBXoAUMOCTb UCNONL3OBAHUS BbICOKOBOSMBTHBIX Pa3psiaHUKOB.

11.2.5 [lokyMeHTaLMUA Ha CUCTeMbl 3a3eMMeHUs1 U MeTannusauum

a) 06LUMI NNaH af1eKTPUYECKON SKBUNOTEHUMaNM3aLMn Ans BCeX CUCTEM MeTannnsaummn U 3asemMrneHus B
B3Y, nokasbiBaroLwuii 06LLYIO CUCTEMY SNEKTPUHECKOW IKBUNOTEHLMAINBHON MeTannnsauum;

6) onucaHns 1 YepTexu, BKIoYaloLWmMe COOTBETCTBYOWME AAHHBLIE;

B) onucaHue KOHTporisl 3a obecneveHneM KadecTBa CoeAMHEHWA.

11.2.6 JokymeHTaLMA Ha CUCTEMbl MOMHUE3aLWUTLI Kopnyca roHAoNbI, CTYNULbI U MaYTbl

a) uepTex, cogepaLluii cnegytoLyo MHopMaLmio:

1) KOXyX roHgonbl, obTekaTesnb C NOKA3OM MeTaslfIMYECKUX INIEMEHTOB, UCMOMb3YEMbIX B Ka4ecTBe
BO3AYLUHOM CUCTEMBI NepexBaTa BCMbILEK MOSTHUN;

2) BO3yLLUHbIE CUCTEMbI NepexBaTa BCMbIeK MOSTHU;

3) MeTannusauus;

4) MeTannunyeckme ceTu UnNn 3akpbiTble MeTanIMYeckue KaHarbl, ecrv ecTb;

5) cpeacTBa akpaHMPOBaHWUA CTYNULBI U FOHAOIbI.

6) oTueTbI NO UCMBITAHWUAM, eCn HeoBXxoanMo;

B) METaNN13aLys BHELUHUX MOJTHUE3aLUTHBIX CUCTEM A5t BETOHHbLIX MayT ¢ MeTannYeckol apmaTypoi
MauThl;

r) pasMepbl KOHCTPYKLUMOHHBIX 31EMEHTOB peLleTHaTon MadThbl.

11.3 CneunanbHas uHd¢gopMmaLusa o nnowiagke

a)4acToTa BO3HWKHOBEHWS MOMTHUM B MECTE HAaXOXOEHUSI BETPO3NEKTPUYECKON CTaHLIMK;
6) OOMNONHUTESBHO ANS AOKYMEHTAaLMM MO 3a3eMNeHUIo:

1) cTabunbHOCTL MPOBOASILLIMX CBOWCTB NOYBbI;

2) TOK 3aMbIKaHWS HA 3EMITIO;

3) Bpems oTknioveHus K3 Ha 3emnio;
B) NNaH No oxpaHe 340pOoBbs U TEXHUKe 6e30MacHOCTM ANS CTPOUTENBHON MITOLWAAKN.

11.4 JokymeHTaLus, NpegocTaBnsemas ans npoeegeHua nposepok CM3

a) onucaHue CMS;

6) onncaHne cucTeMbI 3a3eMITEHNUST;

B) OTYeTHI NO NpeabigyLLMM NpoBepKam (€C/N NPUMEHUMO).

Mo pesynsratam nposepok CM3 gomkHbl 6biTs 0popMNeHbl 0THETLI (OTYETbI NO BHELLHEMY ocMoTpy CM3,
oT4eTbl Mo nonHoit nposepke CM3 u . A4.).

11.5 PykoBopcTBa

Bonpocbl, kacatoLpmecst cucteM MosHUe3aLnUTLl U 3a3eMNEHUs A0SKHbI PacKpbiBaTLCA B CIeAYHOLLMX Py-
KoBOACTBAX:

a) no obecneyeHmIo Ka4ecCTBa;

6) no MoHTaxy byHAaMeHTa;

B) No Texo6enyxmMBaHuio hyHaaMeHTa,;

r) no ycraHoBke B3Y;

A) no TO v akcnnyatauuun BOY.
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12 MpoBepKkn CUCTEMbI MOMHUE3AWMTDI

12.1 O6em npoBepokK

Mporpamma npoBepok AofkHa ObiTb yCTaHOBNEHa KakK 4acTb KOHUENuuMu MonHuesawutbl. Llenb
npoBepok — ybeauThbes, 4To:

- CM3 npogomnkaeTt cooTBETCTBOBATL NEpBOHAYANbHOMY BapUaHTy KOHCTPYKLIMKW, OCHOBAHHOW Ha AaHHOM
cTaHgapTe;

- Bce anemMeHTbl CM3 HaxogaTcst B XOpOLUEeM COCTOSIHUM U CMIOCOBHbI BLIMOSHSATE CBOM (DYHKLINK.

CM83 gomxkHa 6bITb pazpaboTaHa Takum obpasom, UTobbl y onepaTopa bbliia BO3MOXKXHOCTL OCMOTPETL OTBET-
CTBEHHbIE 3/1eMEHTbI CUCTEMBI.

MpoussoguTtens BOY HeceT 0TBETCTBEHHOCTL 3a COCTABNEHMWE NilaHa NpoBepPOK/MHCTPYKLMIA MO OCMOTPY U
BKSHOUEHWE MEeCT C aBTOMaTUYECKUM YNpaBneHUeM B MHCTPYKLMW NO SKCnnyaTauum, pykosoacTea no TO u aken-
nyatauuu, a Takke B pyKOBOACTBaA No TexobcnykuBaHuio hyHaaMeHTa u T. a.

12.2 Nopsaok nposepok

12.2.1 O6wWwue nonoxeHua

HomxkHa BbITk cocTasneHa nporpamma nosepok. MpoBepku 4oHKHLI TPOBOANUTLCA B COOTBETCTBUU C 12.1 1
BO Bpemsi:

- U3rotoeneHuss BAY;

- MoHTaxa BJY;

- BBoAa BJY B akcnnyaTauuio; a Takke

-Yepes onpeaerieHHbIe NPOMEeXyTKU BpeMeHU B 3aBUCMMOCTU OT MecTa pacnonoxeHusa B3Y (oblume mak-
cUMarnbHbIe NPOMEXYTKA BpeMeHN MeXay perynsipHbIMU NposepkaMu NpusogsaTcs B Tabnuue 7);

- nocne IeMoHTaXxa unu peMoHTa vactein BQY (Hanpumep, nonacteil, OCHOBHbLIX 3/1EMEHTOB, CUCTEM yrpaB-
NeHna n T. n.).

12.2.2 NpoBepku BO BpeMA U3roToBNEeHUS BeTpO3HepreTu4eckux yCcTaHOBOK

Mporpamma npoBepok MoXeT 6bITb cocTaBneHa koHTponepamv OTK unuv ¢ noMoLLbio aBTOMAaTU4ECKOro
ynpaefieHUsi B COOTBETCTBUM C NONOXEHUAMU NnaHa NpoBepok. Bo Bpems nsrotoeneHus, c60pkun 1 yCcTaHOBKM
B3Y Heobxoaumo ybeamThest, 4To Bce 060pyaoBaHMe 1 Mepbl OTHOCUTENBHO MOMHUE3aLLMTLl BLINONHEHbI Haane-
xaLum o6pasom. Bee BaxkHble AeTany AomKHbI GbiTh BKMKOYEHbBI B MHCTPYKLMW NO 3KCNyaTauuy U T. n.

12.2.3 MNpoBepkn Bo BpeMs MOHTaXa BeTPO3HepPreTUYeCKUX yCTaHOBOK

Bo BpemMs MOHTaxa cucTemy 3aszeMneHust Heo6xoanMmo TLaTeslbHO OCMOTPETb M 06paTUTL BHUMaHWE Ha:

- MexaHu4eckoe noBpexaeHue Bo BpeMsi 3KCKaBaTOPHbIX paboT W 3acbkinkv BbIHYTIM FPYHTOM;

- MeXaHN4YeCKyHo YCTONYMBOCTL BO BpeMst 3anuBku 6eToHa;

- 3NEeKTPUYECKY0 COBMECTUMOCTL C APYrUMU CTanbHbIMW AeTansiMu (HanpumMep, CTYNeHbLKWU C Hapy>XKHOW
CTOPOHbI);

- coeMHeHWe C cucTeMaMu 3a3eMneHuns pyHaameHTa;

- COeIMHEHUE C BHELLHUMW CUCTEMAMUW 3a3EMITEHNS;

- AMEeKTPOXMMUYECKYHO KOPPO3NIO.

Cuctema MOXeT BKIOYATb 3N1EMEHTbI, KOTOPbIE HEBO3MOXHO OCMOTPETb BO BPEMS MPOBEPKU, U HA HUX
cneayet obpaluaTb ocoboe BHUMaHWE BO BPEMS YCTAHOBKM.

12.2.4 MpoBepkn BO BpeMsi BBOAa BEeTPOIHEPreTUUYECKOW YCTAHOBKM B 3IKCMyaTauuio U
nepuoauyeckue NpoBepKn

YacTbto BBOAa BAY B akcnnyaTauumio SBNsieTcs NpoBepka cucTeMbl MosiH1esawmTel. OHa JomkHa ObiTh
npoBedeHa, No MeHbLLUEN Mepe, NyTeM OCMOTPa, a Takke U3MEPEHUS HENPEPLIBHOCTY B MecTax, rae cucremMa
MOMHWe3aLLMTbl He MOXKeT ObITb NpoBepeHa.

Korga nnaH nposepok cocTaeneH, Heobxoanmo obpaTuTe BHUMaHWE Ha cneayrolwmne MOMEHTI:

- 3p0O3KS 1 KOPPO3USA SNEMEHTOB BO3AYLLIHOMo NepexasaTa BCMbILLEeK MOSTHWM (TONBKO nepuoguyeckast npo-
Bepka);

- MexaHn4ecKre 1 aneKTpu4eckne CBOMCTBa NPOBOAHNKOB, COEAMHEHUIA, UCKPOBbIX 3a30P0B UV CKOMb3s-
WX KOHTaKTOB;

- COCTOSIHNE COeAVHEHWIA, SKBUMOTEHLWANBHOW MeTanImMaaumm, KpenneHni n T. n.;

- coctosiHue Y3IT;

- KOPPO3WI0 3a3eMNSIIOLLMX 3MEeKTPOAO0B (TOSIbKO Neprognyeckas NpoBepka).
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Yepe3s onpeaeneHHble NPOMEXKYTKM BpeMeHU (MpuBedeHHble B Tabnuue 7) gomkHa NpoBoAUTLCSA NonHas
npoBepkKa, BKIoYas UamepeHUs HenpepbIBHOCTU B OTBETCTBEHHLIX anemMeHTax CM3 1 nposepky Y3I1, 3a koTopbl-
MU He BeaeTcs HabnogeHue.

MpoussoauTens nonactel U npoussoautens BAY moryT B cBoux pykosoacTeax no TO v akcnnyaTauum
YCTaHOBUTL onpeeneHHble NPOMEXYTKU BpeMeHn Mmexay nposepkamu CM3 B saBucumocTtn ot Ny, konuyectsa
BCNbILWEK MOMTHUN B rofl, Ha OCHOBE MPOYHOCTU MOMTHUE3ALLUTHON KOHCTPYKLIMK, NPOBEPEHHOI MYTEM aHann3a u
UCNbITAHUIA.

M3mepeHust HenpepbIBHOCTU MOXXHO NMPOBECTU C UCMONb30BaHWEM MOCTOSIHHOMO TOKa UMK NoA06HBIMU MEeTo-
Aamun. OcHoBHas Lenb — y6eauTbest B LENOCTHOCTU CoeAMHEHUs], a He onpedeneHHOro KOHKPETHOro 3HaYeHus.
YaensHble BenuUMHbI MOTyT UCMOMNbL30BaTLCS B KAYECTBE OMOPHBLIX MeXdy NpoBeAeHWeM Nepuognyecknx name-
peHuin. UamepuTernbHble TOHKU U Npeaenbl U3MepeHuiA AomKHbI 6bITh YETKO YCTaHOBMNEHbI B pykoBogcTee o TO u
aKcnnyaTauuu.

HenpepbIBHOCTL BEpTUKANbHLIX MONTHUEOTBOAOB B fionacTtsx BAY gomkHa obecneunatsest 6Gnarogaps KoH-
CTPYKLIMKN CUCTEMBI U MPOBEPATLCS BO BPEMSI U3TOTOBIEHUS, TaKMM 0b6pa3oM, HET HeobXxoaAMMOCTHN NPOBOAUTL
n3MepeHnUst HenpepbIBHOCTU B NOMEBLIX YCIOBUSIX.

Tabnuua 7— lMNMepuogniHocTtb 061WmMx npoeepok CM3

MonHan nposepka, BKAOYaOWan

Brewnmii ocmotp M3MEPEHUS] HEMpEPLIBHOCTH

YpoBeHb 3awuThbl (kaxawii X rom)

(kakgobin X rop)
Inll 1 2
nlv 1 4

12.2.5 MpoBepka nocne AeMOHTaXa U PpeMOHTa OCHOBHbIX YacTeun

Mocne geMoHTaxa U peMoHTa OCHOBHbIX HacTew BOY Heobxoaumo ybeauTtbes, UTo Bce obopyaosaHue,
nmMetoLLiee oTHoLleHne kK CM3, gomkHbIM 06pa3om yCTaHOBNEHO Ha NpexxHee mMecTo. MNpu Heo6XoaAUMOCTU MOXeT
6bITb NpoBeAeHa NofHas NpoBepkKa.

Korga BOY paboTaeT B HOpMaribHOM pexrMe, YacToTa NpoBepoK ByaeT onpeaensaTbcs B 3aBUCUMOCTU OT
YCIOBUIA MECTHOW OKpyXKatoLLel cpeabl, Ho NpoBoAnTE Nposepky BAY cnegyeT ¢ yactoToil, He pexe yKasaHHOW
BTabnuue 7.

12.3 Texob6cnyxuBaHue

PerynapHble npoBepky ABNSAIOTCS OCHOBOMOAratoLL MM ycnoBneM Ans HagexHon akerinyartauun CM3 B3Y.

Ecnu koHcTpykumst CM3 cogepxuTt naHalumBaemble geTanu (ToYK/ BO3AYLLUHOrO nepexsara BCrblLek Mori-
HUW, MEXAHUYECKNE CKOSMb3SALLME KOHTaKTbI, UCKPOBbIE 3a30pbl, YCTPOWCTBA 3aLUWTLI OT NepeHanpspkeHuii 1 T.n.),
HeobXxoaMMO rapaHTUPOBaTh, YTO 3TW AeTanu NPOXOAsT PerynsipHbI TEXOCMOTP BO BpeMsi perynsipHbIX NPOBEPOK,
a Takke B COOTBETCTBUM C OXMAAEMbIM CPOKOM UX 3KCMnyaTaumm, U xxe Heobxoammo rapaHTpoBaTh, YTO 3a
X COCTOSIHMEM CIeAMT CUCTEMAa aBTOMaTUYECKOro KOHTPONS, koTopas NHopMupyeT onepaTtopa B3Y o Hencni-
PaBHOCTW 3MEMeHTA.

Bce n3HoLLeHHbIe Ny HencrnpaBHble 311eMeHThI A0JPKHbI ObITb HeMeaIeHHO 3aMeHEeHbI.

37



FOCT P 54418.24—2013

Mpunoxenune A
(cnpaBoyHoe)

BozaencTBMe MOMHUK Ha BeTpO3HepreTu4eCcKyro yCTaHOBKY

A.1 MonHueBana o6craHoBka ana B3Y

A.1.1 O6wue nonoxeHusa

Llenb HacTosiLEro NpuoXeHus 3akmnioyaeTcs B NpeacTaBneHnn Hambonee sHaummon mHOpMauum No MonHue-
Bon ob6cTaHoBKe, KOoTOpasi TpebyeTcs AN NOHUMAaHWUA MONHUEBOIO SIBMIEHUS U MPOLECCOB, CBSA3AHHLIX CO B3auMoaen-
cTBMEM MONHUM ¢ BAY.

A.1.2 NapameTpbi MONHUKU

MonHuI0O MOXHO pacueHUBaTb KakK UCTOYHMK TOKa. YeTbipe napameTpa TOKa MOMHWM, NpeacTaBnsiowme UHTepec
ANA NPOEKTMPOBAaHUsI M OrpeferieHnsl pasmepa MONHWE3aWMThbl, — 3TO NUKOBbIA TOK MOnHUM (/), CKOPOCTb HapacTaHus
MMNYNbCOB Toka yaapa monnuu (di/df), nepegaBaemobitt paspsg (Q) v yaenbHasa svepms (W/R).

MakcumanbHO 3amepeHHOe 3HadeHue Toka MOMHUK, NPOU3BOAMMOE OTAENbHLIM YAAPOM, NEXWT B Auanas3oHe oT
2 kA po 300 kA. MakcumanbHO 3aMepeHHbIe 3Ha4YeHUs NepeHoca 3apsiaa U yaenbHON 3HEpPruM COCTaBIISIOT HECKONbKO
coTeH KyrnoH (Kn) u, B kpaiiHe peakux cnydasix, 4o 20 Mbx/Om cooTBETCTBEHHO. OTW NapameTpbl TOKA MOIMHWM BIMSIIOT HA
BenuuuHy dmsmndeckoro yuiepba, npuunHsemoro nonactam B3Y n/unu annapatype cucTeMbl MOMHUE3aLMTbl. TOKM
yoapa MOMHWUIA Jal0T BbICOKME HAIPY3Ku, KOTOpbIe MHOM4A Pas3pyLLaloT KOHCTPYKUMIO nonactein u3 komnoauta. OHu Takke
BMUSIIOT HA YPOBHM KOCBEHHbIX BO3AENCTBUI HA INEKTPUYECKNE N JNEKTPOHHbIE cucTembl. [lepeHoc 3apsaa NpUBOAMT K
NNaeneHnio B MecTax NpuUroXXeHusl MONHWKM, HanpuMep, B NPUEMHUKAX U APYrnx MecTax, rae TOKA MOMHUM [OMKHbI
NPOMTK Yepes 3a30pbl Ha NYTU ToKa. BnusHusa yeTbipex napameTpoB TOKA MOMHUM Ha CUCTEMbI MOINTHME3ALWMTLI CBEAEHbI
B Tabrmuy A.3.

MakcumaribHble 3Ha4YeHUs1 3TUX NapamMeTpoB peanqayloTcsa NUlb B Manom NpoueHTe Benbilwek monHun. CpeHee
3Ha4YeHne MUKOBOro TOKa MOMHMM COCTarnsieT npuMmepHo 30 KA CO cpegHMMM 3HAYEHUAMW NepeHoca 3apsiga v yaenb-
Hom aHeprvm 5 Kn n 55 k[Ix/Om cooTBETCTBEHHO. Kpome TOro, anekTpuyeckne XapakTepucTuku Toka MOMHUM MEHSIIOTCS
B 3aBMCVMOCTU OT TWMa BCMbIWKN MOJTHWKW, BPEMEHU roga u reorpacmnyeckoro NonoxeHus.

AneKkTpu4eckne Mnons, HenoCpeaCcTBEHHO NPEeAWEeCTBYIOWME NMPOXOXKAESHUIO MONHUKW, SBNAIOTCA TakkKe YacTbio
MOMHNEBON OBCTAHOBKM, M 3T MONsl ONpedensiioT, Kyaa B KOHCTPYKUMIO BOWOET MOIMHMA, U OyayT nu HenpoBogsiume
NOBEPXHOCTN KOHCTPYKLMMN NPOOUTLI CTPMMEpamMu, 1 MOSIBUTCA N B COEANHSIIOLMX Kabernsix TOK OT BHYTPEHHUX NPOBOAst-
LLMX SrIEMEHTOB.

A.1.3 dopmupoBaHMe MOJTHMEBOIO pa3psAaa U afNeKTpuyYeckKme napaMmeTpbl

Benbilwky MonHMM o6pasytoTes nocne oTaeneHus paspsga B rpo3oBbiX obrnakax BCneacreue npoueccoB, ONUCaH-
HbIX B HAay4HOW nuteparype (Hanpumep, [16]). MonHuilo 3amevaroT, Korga aToT 3apsif pa3psiKaeTcsl B 3eMI1I0 UK B 30HY
C 32psaomM NPOTUBOMOMOXHOW MOMAPHOCTM B TOM Xe UK coceaHeM obnake. Cregyiolee aarnee onucaHue Kacaertcsl
TOMbKO BCTbILWEK MOJSIHWMKM, MOPaXawwWwux 3emMmto, YTO MNPUBOAUT K Nepefaqe 3apsiia Mexay rpo30BbiM 00nakom m
3eMnen.

Benbiwka MOMHUKM 0BBIMHO COCTOWT M3 HECKONbKUX COCTABNAOWMX. BClo BETBb, NPOXOZSLLYI0 OAWUH MOHU3UPOBaH-
HbIA NYTb, HA3bIBAKOT BCMbILWKOW MOSHWK, KoTopas anutcsl 4o 1 ¢. OTaenbHble 3N1eMeHThl BCMbILWKWA HAa3bIBAOT KOPOTKUMUN
n ONUHHBIMK yaapamu MOITHUN, KOTOpble 6onee M3BECTHbI Kak HenpepbiBHbIE TOKW.

CywectByeT gsa 6a30BblXx Tvna BCMbIWEK MOMIHUM — WUHWUMMPOBAHHbIE CBEPXY BHU3 UM CHU3Y BBEPX. MHnum-
MpoBaHHasi CBEpPXY BHW3 BCMbllUKA MOMHUM OGepeT Havano B rpo30BOM Ty4e W HanpaeneHa k 3emne. U Haobopor,
VMHULMMPOBAHHASA CHU3Y BBEPX BCMbIWKA MOMHUM BepeT Havano B OTAeNbHON BO3BbLILEHHOCTU HAa 3eMne (Hanpumep, Ha
BEPLUVMHE FOpbl) UMM HABEPXY BbICOKOW 3a3eMMNEHHON KOHCTPYKUMM W HanpaeneHa B rpo3oByio Tydy. Kak npaewno, atu
6a3oBble TUMblI COOTBETCTBEHHO HA3LIBAKOT «BCMbILIKA MPO30Bas Ty4a — 3eMIsI» UMW KHUCXOASILLANA BCNbIWKA» U «BCMbILW-
Ka 3emnsl — rpo3oBasl Tyva» MM «BOCXOoAsLWas (MIHUUMMPOBaHHAS) BCMbILLIKAY.

O6a Tuna BCnblWeK MONMHUM ganee nogpasgensitoT B 3aBUCMMOCTM OT NOMSPHOCTY 3apsiaa, CHUMAeMOro ¢ rpo3o-
Bov Tyun. OTpuuartenbHas BCMbIWKA YMEHbLLAET OTPULATENbHBIN pa3psa OT rpO30BON Tyuu o 3emnu. MonoxuTtenbHas
BCMbILUKa NPUBOAUT K MEPEHOCY MOSNOXUTENBHOIO 3apsiga OT MPO30BOW Ty4M OO0 3eMIU. BOonbLUMHCTBO BCMbIWEK MONHUN
oTpuuaTtenbHbie U cocTaBnsaloT Ao 90 % Benbllek «rpo3oBasi Tyda — 3emnsy. [onoXuTensHble paspsaabl COCTaeNsoT
octaBwmecs 10 % Benbiwek «rpo3oBas Tyda — 3emnsa». Kak npaBuno, NOnoXuTenbHble BCMbIWKW OTNIMYAIOT CaMble
MOLLHbIe NapameTpbl Toka (T. e. bonee Beicokme /, Qu W/R), a oTpuuatenbHble BCMbILLKM XapakTepU3yoT CaMmble KpyThie
MMMynbCbl TOKa (T. €. camble BbiCOkMe OTHoweHus difdf).

Benbiwky MONHUM He MOXOXKW ApYr Ha Apyra U3-3a eCTeCTBEHHbIX U3MeHeHU B obpasytowen nx rpo3oBon Tyde u
MHOMBUAYaneHbIX NyTen Ao 3eMmnu. Hanpumep, HEBO3MOXHO NpeAckasaTtb, YTO Creaylowas BCNbIWKa MOMHWUK, naywas
K KOHKPETHOW KOHCTPYKUMW, ByaeT MMeTb MUKOBLIM TOK 3a4aHHOW BenuuuHbl. MOXHO NUWb cKasdaTb, YTO KOHCTPYKUUsI
MMeeT 3aJaHHYI0 BEPOSITHOCTb MOPaXEHWS BCMBLIWKON MONHWUM C NapameTpamy TOKa, NPEBbIWAOWUMN KOHKPETHYIO
BENVYVHY.

38



FOCT P 54418.24—2013

PacnpeneneHvs BepOATHOCTU 3NEKTPUYECKUX NapameTpoB, WCMOSMb3yeMbIX A5 ONUCAHUS yaapa MOSHWUM, Oblav
nosy4yeHbl 6narofapst NPsSMbIM M3MEPEHNAM peasibHbIX YAApPOB MOJHWIA B BbICOKMe GawwHu [17], [18]. DTn cTatmucTmnyec-
Kne faHHble napamMeTpoB TOKa MOJSIHUM UCMOMb3YIOT B CTaHAapTax MonHuesawuTbl rpynnbl M3K 62305 (cm. Tabnuuy A.1).
Mo Bcemy mMupy NOSBNSIETCA AOMNOSHUTEbHASA MHGOPMaLUS C PermoHasibHbIX U rOCyapCTBEHHbIX CUCTEM 0603HaYeHus
MECT MOJSIHWA. DTN CUCTEMbI MOTYT PErncTpupoBaTb MECTOMOSIOKEHME yAapa MOJSIHAM U OUEHUTb MUKOBLIA TOK.

PacnpeneneHnss BEPOSATHOCTM, KOTOPble OMUCLIBAKOT NapameTpbl TOKa MOJIHWW, OT/IMYHbI AM1S Kak4Oro Tuna Mon-
HUli (Bocxogdawaa/Huexogswan n nonoxutenbHas/otpuuarensHas). CooTBeTCTBYlOWME pacnpefesieHns BeposTHOCTM
nokasaHbl HWXe BMecTe C XapakTepHOol (DOpMOl BOJHbI KaXXAOoro Tuna paspsaga. YkasaHHbll ypoBeHb BEpPOATHOCTU
MOKa3blBaeT BEPOATHOCTb KOHKPETHOro nmapaMeTpa Toka OTAe/bHOW MOJSHWW, MpeBbIwalowylo TabnnyHoe 3HaueHue.

A.1.4 BCnblWKN «rpo30oBas Tyya — 3emasa»

Benbilwka «rpo3oBas Tyya — 3eMsi» (HUCXOAAWMI MHMLMMPOBAHHDBIV pas3psas) nepBoHayasbHO obpasyeT npej-
BapuTeNbHbIA NPo6Ol BHYTPU FPO30BOIA Tyun. B HacTosiuiee Bpems hn3mka 3TOr0 mnpouecca A0 KOHLA He u3ydeHa.
HamHoro nyyiie n3ydveHbl YacTu npouecca pas3pasfa, KOTopble MPOUCXOAAT HWKE YPOBHA TPO30BbIX Tyu.

A.1.41 OTpuuaTenbHble BCNbILWKA «rpO30Bas Tyya — 3eM/1A»

Mpu oTpuLaTENbHON BCMbILWKE CMELLANLMACS IMAEP HUCXOAUT C rPO30BOI Tyun Ha 3EM/IKO CTYMNEHSMMW B HECKOSIb-
KO OECATKOB METPOB C BPEMEHHbIMW nNay3amy Mexay OTAesIbHbIMW CTyneHaMu npumepHo B 50 mkc. CTyneHu uMeroT
KopoTkme (06blYHO 1 MKC) uUMNysbCHble TOKM 6onee 1 KA. TOMHOCTLIO Pas3BUTLIM KaHan nugepa MMeeT obwuii 3apsag
npumepHo 10 Kn wim 6onee. JuameTp kaHana nexuT B Avana3oHe A0 HECKONbKMX AecATKoB MeTpos. O6uwas npofosn-
XUTE/IbHOCTb MpoLiecca CMeLLatoLWwerocs nuaepa cocTaBnseT HeCKOSIbKO AECATKOB MUMIMCEKYHA. TyCKIbli kaHan nuge-
pa 06bl4HO HE BUAEH HEBOOPYXEHHbLIM [1a30M.

MoTeHupan OKOHYaHWA nuaepa, KOHYMK nuaepa, npesbiwaeT 10 MB no oTHOWeHWO K 3emne. Mo mepe npubnmxe-
HUA KOHYMKa fmaepa K 3emsie 3TOT BbICOKUI MOTEHLMasT MOBbILLAET HaNpPsHKEHUE 3/IEKTPUYECKOTO MO Ha MOBEPXHOCTU
3emnun. Korga anekTpuyeckoe Mosie Ha YpoBHE 3eM/N MPEeBbLILIAET BENUMHY 3/1EKTPUYECKOro npobos BO3AyXa, «OTBeT-
Hble» (ABWXEHWe BBepX) IMAEepPbl UCXOAAT OT 3eMIM WU C KOHCTPYKLMIA Ha 3emnie. 3Tv ABUXYyLLMe BBEPX NMAePbl 06bIMHO
Ha3bIBaT COeAUHMTE bHBIMU Nuaepamn. CoeanHUTE bHbIE MAEPbI UFPaOT BaXKHYID POSib B OMPEAEseHMN TOYKU npu-
NIOXXEHMSA BCMbILWKA MOJTHAN K OOBLEKTY.

Korga Hucxoawmii cmellaiowniica nuaep BCTpeyaeT ABWXKYLUMIACA BBEPX COeAVHUTENbHbIA nuaep, ycTaHasnsa-
eTCs HenpepbiBHAsA AOPOXKa OT MPO30BOW Tyun K 3eMsie. 3aTeM HaKOM/EHHbIA B MAEp-KaHae 3apss paspsxaeTcs Ha
3eM/110 BOJIHOW TOKa, pacnpocTpaHsoLencs 40 MOHM3MPOBAHHOIO KaHasia Ha CKOpOCTU NpUMepHO pasBHol 1/3 ckopoc-
™M cBeTa. 3TOT npouecc Ha3biBalT NepBoii 06paTHON MosHMel. MepBas obpaTHas MOSIHUA MOXeT UMeTb MWKOBOe
3HayeHne [0 HEeCKOSIbKMX COTEH Kuioamnep W A/IMTEeNIbHOCTb HECKOSIbKO COTEH MUKPOCcekyHA. [lpouecc Bxofda pacnpo-
CTPaHSIIOWENCA BHU3 MOJSTHAM MOKasaH Ha pucyHke A.l.

PucyHok A.1 — Tlpoueccbl Npu hOpMUPOBaHMM BCMbILKMA «rPO30Basi Tyda — 3eM/Isi»

Mocne BpeMEHHOro WMHTepBasa OT nopsigka 10 MC A0 HECKONbKUX COTEH MC AanbHellune MaplupyTbl nugep/
o6paTHbIii yaap MOMHWW MOryT CnefoBath MO MyTW, BbIGPAHHOMY MepBbIM 06PaTHLIM YAApPOM MOSIHUM. CTPesioBUAHbIN
nUaep, NpeflecTByoWwmWiA 3TUM NOC/enyoWwnMM 06paTHbIM yaapaM MOSHUM, OGbIYHO He SIBASETCS CTyneHYaTbiM U Ha-
MHOrO GbICTpeli (O/IMTENBHOCTL HECKOIbKO MUIIMCEKYHA). B cpefHeM BCrbillKa MOJSIHUM COLEPXUT OT TPeX A0 YeTblpex
06paTHbIX YAapoB MOMHUM (BK/MOYasi nepeblil). O6paTHble yaapbl MO/THUM VMET BUAVMYHK YacTb BCMbILKWA MOJTHUW.

Mocne OfHOMO WM HECKOMbKUX O6PAaTHbLIX YAapOB MOSIHUM HeMpepbiBHbIA TOK (HasbiBaeMblli Takke A/IMHHbIM
yAapoM MOJIHUM) MOXET NpoTekaTb Yepe3 BCe el MOHW3MPOBAHHbIM KaHas. HenpepbiBHbIE TOKM 3HAYUTENBLHO OT/IMYaA-
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I0TCS1 OT KPaTKOBPEMEHHbIX TOKOB C BbICOKO/ amMniMTyAoi 06paTHbIX yAApOB MOJHUW: CPeAHss amnivTyAa Toka Haxo-
ONTCA B AMana3oHe HecKOsIbKMX COTeH amnep, a ANIMTEeNIbHOCTb MOXET COCTaB/ifATb HECKO/IbKO COTEH MUJIJIUCEKYHA,.
HenpepbiBHblE TOKM NepeHOCHAT Go/bluve 3apsiibl HENOCPeACTBEHHO OT TPO30BOW Tyyu Ha 3eMto.

Mopsifika NOMOBWHbI BCMbIWEK «IPO30Bas Tydya — 3eM/s» CoAepXaT HenpepbiBHbIA TOK.

Ha pucyHke A.2 nokasaH XapakTepHblii npouab ToKa MOSMIHUM B OTPULATENbHOW  BCMbILIKE «rpo30Bas
Tyya — 3emna». Bcnep 3a KOHTaKTOM CTyneH4aToro fiMaepa C CoefMHUTENIbHbIM IMAepoM MNOsIBASETCA NepBblii o6part-
Hbli yaap MOMHWKW, MPUBOAAWMIA K NOsSIBNEHU0 (Ha 3eMsie) MMMY/IbCHOTO TOKa C BbICOKOW aMnauTynoi, ansuierocs
HECKOJIbKO COTEH MUKpOCekyHA. [MnKoBOe 3HayeHne ToKa HaxoauTcst B Auana3oHe OT HeckKonbknx KA a0 100 KA,
cpefHee 3HauveHue cocTtaensieT nopsigka 30 KA (Tabnuua A.1l). Bcnep 3a nepBbiMU 06paTHbIMK yaapamyt MOSHUM MOTYT
BO3HVKHYTb NOCAeaywlnin(-e) obpaTHblii(-e) yaap(-bl) MOAHWM W HenpepbiBHbIA(-€) Tok(-1). XoTa nocnegywoume
o6paTHble yfapbl MOMHUM O6bIYHO MWMEKT HU3KOEe MMKOBOE 3HauyeHuWe Toka U 6osee KOPOTKMIA CPOK MO CPaBHEHWO
C nepBbiMM 06paTHbBIMU yAapamMy MOJIHUM, OHW, Kak nNpaBWio, UMeloT 6o/lee BbICOKYH) CKOPOCTb pocTa ToKa.
OTpuuartenbHble paspsifbl «rpo3oBasi Tyya — 3eM/s» MOryT COCTOSITb M3 KOMOMHALMA pas3fNyHbIX paHee YNOMSHYTbIX
KOMMOHEHTOB TOKa, Kak Moka3aHo Ha pucyHke A.5.

PucyHok A.2 — XapakTepHblii npodub OTpULATENbHOW BCMbILWKA «TPO30Basi Tyda — 3em/Is»
(He B MacwTabe)

TOK MOJIHUM COCTOWUT M3 OAHOTO WM 60/ee Pas/INYHbLIX YAapOB MOSHWN:
- KOpPOTKVE yAapbl MOMHUM MPOAO/HKUTENILHOCTLIO MeHee 2 MC (pUCYHOK A.3);
- KOpOTKME yAapbl MOMHAM NPOAOIXUTENLHOCTLIO Goslee 2 MC (PUCYHOK A.4).

O, — BMpTya/IbHOE HAYaso KoopAuHaT; /| — TMUKOBbIV TOK, Z— TOK, t — Bpems:; ) — BpeMsl HapacTaHWa UMNynbea; T2 — Bpems
[10 MOMOBVHbI 3HAYEHWS

PucyHok A.3 — OnpegeneHve napameTpoB KOPOTKOro yaapa MOJSHUA
(06bl4HO T2 < 2 MC)
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7long — NPOAO/MKUTENBHOCTL yaapa MofiHUM; Qlag — 3apsj ANMHHOTO yaapa MOMHWN

PucyHok A.4 — OnpepgeneHve napameTpoB A/IMHHOIO yaapa MOHUK
(06bI4HO 2 MCc < T/iog < 1c¢)

Tabnuya A.1— lMapameTpbl BCMbIWKN MOSIHAM «Fpo30Bas Tyya — 3eMs»  (agantupoBaHa u3 Tabsumubl Al B
FOCT P M3K 62305-1)

dukenpo- 3HaueHuA
BaHHble
Mapawmer Tun a MOSHUN
P P 3HavyeHusA 95 % 50 % 5 % yhap
ons Yms-1
4 20 20 MepBblii OTpULATENbHLIA  KOPOTKWIA  yaap
(98 %) (80 %) MOJTHUN
50 o ., o
I(KA) Mocnepyolwunii oTpULaTe bHbIA KOPOTKUIA yaap
200 4,9 11,8 28,6 MOSTHAY
46 35 250 [—IePBbIVI NOSTIOXKUTENbHbIA KOPOTKWIA (eAnHNY-
HbI1) yaap MOMHUK
1,3 7,5 40 OTpuuaTenbHas BChblwKa
Qflash (Kn) 300
20 80 350 MonoxuntenbHasa BCNbILKa
MepBbli  OTpuuaTenbHbIA  KOPOTKWMIA a
Qshort (Kn) 11 4,5 20 MOIF?IHI/II/I pat P yaap
022 0.95 4 Mocnepyowunii oTpuLaTe bHbIA KOPOTKUIA yaap
MOSTHUN
100 . . 5
5 16 150 rleE)BbIVI NONOXMUTE/IbHbIA KOPOTKUA (eanHnY-
HbI1) yaap MOMHWK
6 55 550 MepBbli OTpUUATE bHBLIA KOPOTKUWA yaap Mon-
HUK
WIR (KIK/OM) 10000 0,55 6 50 Mocnepyowmnini oTpuuaTenbHbIi KOPOTKNIA yaap
MOTHUN
25 650 15 000 MepBbll  NONOXUTENbHbIA KOPOTKWIA yaap
MOJTHUY
0.1 24,3 65 MepBblli  OTpUUATE/IbHLIA  KOPOTKWIA  yaap
MOJTHUY
d/7dfmex (KA/MKC) 20 9.9 39,9 1615 Mocnepyownii oTpuLaTesbHbIA KOPOTKUIA yaap
MOMTHUY
0.2 2.4 32 MepBbli  NONOXUTENbHbIA KOPOTKWWA yaap
MOJTHUY
Mocnepnyowmnini oTpuuaTenbHbIli KOPOTKNIA yaa
d'/df30/00 % (KA/MKC) 200 41 20,1 98,5 AYIoth pui P yAap
MOSTHUY
Qohg (Kn) 200 [ONVHHBIA ygap MOAHWK
JINHHBIA yaap MOMHUK
flong (c) 0.5 'D' yAap
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OKoHYaHue Tabnuubl A.l

drKeupo- 3HauveHus
BaHHble
MapameTp 3HAYCHVS a5 0% 50 % 5 0 Tvin ypgapa MOMHUA
ona YM3-1
18 55 18 MepBblii OTpuLAaTENbHbIA KOPOTKMIA yaap Mon-
HUN
Anurenbrocth Mocnepgyownii oTpuuaTenbHblli KOPOTKUA yaa
HapacTtaHua umnysnbca 0,22 11 4,5 Ayrow puy P yAap
MOTHUN
(KA/MmKC)
35 29 200 I‘IeE)Bblm NONOXUTESNbHbIA KOPOTKNA (eguUHNY-
HbI) yaap MOMHUK
30 75 200 MepBblii OTpuLaTENbHbIA KOPOTKMIA yaap Mon-
HUN
[lpoAONKUTENLHOCTD Mocnepgyownii oTpuuaTenbHblli KOPOTKUA yaa
hpoHTa umMnNynbca ToKa 6,5 32 140 Ayrowy puu P yAap
MOSTHUN
(mKC)
o5 230 2 000 rleE)BbIVI NONOXUTESNbHbIA KOPOTKNA (egUHNY-
HbI) yaap MOMHUK
BpemeHHO uHTepBan
(Mpc) P 7 33 150 MHOXeCcTBO oTpuuaTesibHbIX YAAapoB MOJTHUN
0,15 13 1100 OTpuuartenbHas BcCnblwKa (Bce)
Obuwas npoAo/MKUTENL- 31 180 900 OTpuuartenbHas Bcnblwka (63 eanHUYHON)
HOCTb ygapa (Mmc)
14 85 500 MonoxutenbHas BCrblWKa
MpnmedaHne — 3HavyeHuss / =4 kA n / = 20 KA COOTBETCTBYHOT 3Ha4YeHMAM BeposATHocTM 98 % u 80 %
COOTBETCTBEHHO.
t
MoNOXUTENbHBIA N OTPULATENbHBI MoNoXUTENbHBIA AN OTpULATENbHBIN

PucyHok A.5 — BO3MOXHblE 3/1EMEHTblI HUCXOAALLMX BCMbIWEK (XapakTepHbl As1 NIOCKNX
TEPPUTOPUIA N HU3KUX KOHCTPYKLNIA)
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A.1.4.2 MonoXnTenbHble BCMNbILWKNA «FPO30Bas Tyvya — 3eMNs»

B oTnnume OT oTpuuaTtesibHbIX BCNbIWEK MO/0XUTENbHbIE BCMbIWKN «FPO30Bas Tydya — 3eMas» UHULMMpyeT
HenpepbIBHO PacnpoCTPaHALWNACA HUCXOAAWMA Nnaep, KOTOPbIA He BbISABMASET ABHbIX CTyneHei. 3Tanbl coefuHUTENb-
HOro nugepa u obpaTtHOro ygapa MOMHUM NOAO06HbLI Mpoueccam, ONUCaHHbIM Bbile ANA OTpuLaTesibHbIX BChbIWEK.
MonoxuTtenbHas BCMbIWKA «PO30Bas Tyya — 3eMAsS» OObIYHO COCTOWUT TOSIbKO U3 OAHOro 06paTHOro yaapa MOSHWK,
3a KOTOpPbIM MOXET cnefoBaTb HenpepbiBHbIA TOK.

MonoXuTenbHble BCMbIWKA «FPO30Bas Tyya — 3eM/si» O4YeHb BadKHbl /71 NPAKTUYECKO MOJTHUe3allnTbl,
T. K. NMKoBoe 3HauveHue Toka (I),06wumii nepeHoc 3apsga (Q),vi yaenoHasa aHeprus (W/RjMoryT 6biTb 60/blIE MO CpaBHe-
HWIO C OTpuUuaTtesibHOl BCMbIWKON. O6paTHbIi yaap MOSIHAM CTPEMUTCS K MeHbLUEed CKOPOCTM pocTa ToKa MO CPpaBHEHUIO
C oTpuuaTenbHbIM NepBbIM 06paTHbIM YyAapoOM MOHMKW. XapaKkTepHblil Npoduab Toka ANSA MOMOXKUTENIbHOW BCMbILLIKA
«rpo3oBas Tyya — 3eM/sA» nokasaH Ha pucyHke A.6. XapakTepHble 3neKTpuyeckne napameTpbl CBefeHbl BMecTe C
napameTpamy oTpuuaTesibHbIX pa3psagos B Tabnuuy Al [17] [18].

A.1.5Bocxogsiume MHULUNPOBAHHbIE BCMbILLIKK

3apsag B rpo30BOM 06/1ake BbI3bIBAET POCT 3/IEKTPUYECKOTO MNOJA Ha MOBEPXHOCTU 3eM/IM, HO OObIYHO ABNSETCA
HeJOCTaToOYHbIM A/18 3anycka ABUXyLerocs BBepx nugepa. O4HaKo 3/1eKTpuyeckoe nosie MOXeT 3HA4YUTeNlbHO BbIpacTu
B ropax, Ha pacrnoflIOXEeHHbIX Ha BO3BbILEHHOCTAX 06bEeKTax UM BbICOKMX KOHCTPYKUMSAX, NOAOGHbIX 6awHAM munv B3Y.
B TakMx MecTax Hanps)XeHHOCTb 3MIEKTPUYECKOrO MONSA MOXET ObiTb AOCTATOYHOW AN UHWULMUPOBAHWUS Nugepa, ABUXY-
Lierocs BBEPX C 3eM/IM Ha rpo3oBoe 061ako. KOHCTPyKUuK, BbiCOTa KOTOPbIX Bbilwe 100 M OKpyXawouwieid MecTHOCTU
(Hanpumep, coBpemMeHHas BJY), 0CO6eHHO MOABEPXEHbl BO3AEWCTBMIO UHULUUPYEMbIX BBEPX BCbILIEK.

MHnuumnpyemas BBepx BCMblWKa HauMHaeTCs € aTana HenpepbiBHOTO Toka. B umnysnbce HenpepbiBHOTO TOKa TOKM
MOTyT HaknagblBatbCs (PUCYHOK A.7). 3a 3TanoM HenpepbiBHOTO TOKA MOXET cfiefoBaTb nocnefylwmnin(-e) obpaTtHbIii(-
€) yaap(-bl) MOMHUM MO TOMY Xe kaHasly. OTn obpaTHble yaapbl MOMHUM AOCTATOYHO MOXOXM Ha nocneaylouine obpartHble
yAapbl MOMHWM BCMbIWEK «rpo30Bas Tyya — 3eMsa». HUUuMupoBaHHble BBEPX BCMbIWKA HE COAepXaT KOMMOHEHTA,
aHasIorMyHoro nNepBoMy 06paTHOMY yaapy MOSHWMM BCMbIWEK «FPo30Basi Tyya — 3emM/sa». MecTo NPUIoXeHUsT K KOHCTPYK-
UM BOCXOAsLLEN BCMbIWKXA MOJIHAM NPOCTO COBNafjaeT C TOYKOW (hopMMPOBaHWSA BOCXOAALWEro nugepa.

PucyHoK A.7 — XapakTepHblii Npodnib MHULMMPOBAHHOW BBEpPX OTPULUATENbHOM BCMbILIKM

MapameTpbl MHULUMPYEMOW BBEPX BCMbILIKM WM3MEPSIOT HA BbICOKMX OOBEKTAX, KOTOPble CK/IOHHbI K MOSIBMIEHUIO
BCMbIWeEK 3TOro Tvna. Moapo6Hy MHGOPMaLMio 0 BCEMUPHBIX HABIOAEHUAX Y BCECTOPOHHUX OOCYXAEHUAX BOCXOASALLNX
BCMblIlWEeK PakoBbiM M YMaHOM MOXHO HaiiTu B [16]. B mocnefHue rofbl BOCXOZAsWMEe BCMbIWKM M3yyaloT 6Grnarogaps
n3MepeHmam Ha BIY [19].
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Cnepgywwas nHdopmMauns o napamerpax Toka OTHOCUTCS K BOCXOAALWMM OTpuLaTesibHbIM BCMbIWKAM, T. K. MUHULM-
npyemble BBEPX MONOXMWTEesIbHble BCMbIWKA, XOTA U HabnwaatTcsa, OYeHb penku.

XoTa nukoBble 3HauyeHus nopsigka 10 KA OTHOCUTENbHO HU3KME, NEpPeHOC 3apsfa, CBA3aHHbLIN C HavyasbHbIM
HenpepbIBHbIM TOKOM, B pefkux cnyvasax coctaBnset 300 Kn, kak nokasaHo B Tabnuue A.2 [16]. NHnunnpyemble BBepX
BCMbILWK/ MOTYT Takke COCTOATb U3 pas3NIMyHbIX KOMOMHAUNA paHee YNOMSAHYTbIX pasHblX COCTaBMANLWMNX TOKa, KakK noka-
3aHO Ha pucyHke A.8.

Tab6bnuuya A.2 — MNapameTpbl TOKA MHULUMPYEMbIX BBEPX BCMbIWEK MOHUN

MapameTtp MakcumasibHoe 3HauveHve
O6wuit nepeHoc 3apsga, Kn 300
O6wan NpoAo/HKUTENBHOCTb, C or 0,580 1,0
MuKoBbIA TOK, KA 20
CpefHAa CKOPOCTb HapacTaHMs HaN0XEeHHbIX MMMY/bCHbIX TOKOB, KA/MKC 20
KonnyecTBO HanOXeHHbIX MMMNY/bCHbIX TOKOB 50

MoNOXNTENBHbIA NNK oTpuyaten bHbIlA

PucyHok A.8 — B0O3MOXHble 3/1IeMEeHTbl BOCXOASALWMX BCIbILLEK
(xapakTepHO ANa nopaxaemblX U/MAN BbICOTHLIX KOHCTPYKLMIA)
(pucyHok A.4 B TOCT P M3K 62305-1)
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B obuweM, nHmummpyemeie BBEPX BCMbILLKM MMEIOT HA3KME 3HAYeHUsl NapamMeTpoB TOKa NO CPaBHEHUIO C HACXOAS-
LWMMM BCMBIWKAMW MONHWUM, BO3MOXHO 33 UCKIIoYeHMeM obLuero nepeHeceHHoro 3apaaa. bonee toro, oyeBuaHo, 4to
BbICOKME O6BEeKTbl, PacnonoXeHHbIe Ha Nopa)kaeMblX TEPPUTOPUSIX, MOTYT OYEHb 4acTO MOpPaxaTbCsA BOCXOAALLMMMU
BCMbILLIKAMWU MOMHUK, 0OCOBEHHO BO BPeMsi 3UMHUX IPO3, KOIZAA HA OYEHb YaCTO MOpPaXaeMbIX BbICOKUX 06bekTax Habnio-
[AaloTCs AeCATKM BOCXOAALMX BCMbILEK MOMHUA. DTO MMEET HENOCPeACTBEHHOE OTHOWEHNE K B3Y, T. K. BO3BbILIEHHbIE U
nogBepXeHHbIe BO3AEMCTBUIO BETpA MecTa npeanoytutenbHbl agnsa BOY no npuumHe GnaronpuaTHbIX BETPOBLIX YCMO-
BUi. Takmm 06pa3om, HeOHBXOQUMO YUUTLIBATb ITOT PUCK BOCXOASILLMX BCMbILLEK MOSHWN, a pa3paboTynkam pekomeHy-
10T MCKaTb MHCOPMALMIO O NPO30BbLIX YCIOBUSIX 3MMON Ha npeanonaraembix nrowaakax. MNMockonsky Bocxogsiye BCrbiLL-
KM MOJIHMM UCXOAAT OT BbICTynalowmx yacten BAY (1. e., nonacten n BO3aylHbLIX CUCTEM NepexsBaTta BCrbILWEK MOMHUM,
3aWMLLAIOWMX PacroNioKeHHbIe B TOHAONE MeTeoporiornieckue npubopsl), AaeTcst TOUKA NPUNOXEHWS, U NMPY YCIIOBUK
NpaBuIbHO Pa3paboTaHHOW MOMHMUE3ALWUTHLI OXMUOAIOT, YTO OHA TaKke Xopowo cpaboraeT U AN BOCXOASLMX BCbILWEK
MONHUM.

OpHako vacTble 3uMHME rpo3bl MOryT noTpeboBaTh Gonee HageXHbLIX BO3AYLWHBLIX CUCTEM MNepexsBaTa BCrbllek
MOMNHWUN UMK MX NEPUOANYECKON 3aMEHBI.

A.2 MapameTpbl TOKAa MONHUU, OTHOCALLMECH K TOUKE YAapa MOMHUMN

Kak npaeuno, napameTpbl TOka MONHWKM, BNusiilolume Ha uenoctHocTb CM3, — 310 nukoBbIM Tok /, 3apsag Q, yaenb-
Has aHeprua W/R, anutenbHocTb T M cpeaHsifi CKOPOCTb HapacTanma Toka dif. Kaxapih napametp crpemuTcsl 3anyc-
TUTb CBOM MeXaHW3Mm paspyweHus. [lapameTpbl TOKa, KOTOpble HEeob6XxoAMMO y4MThIBaTb ANS1 UCMbITAHUIA, — 3TO
COYeTaHMs TUX 3Ha4YeHun, noabupaemble Ansi BOCMPOU3BEOEHUS] pearnbHOr0 MexaHu3ma paspyLUeHUsl YacTU UCTIbl-
TbiBaemoro CM3 B nabopartopuun. B tabnuue A.3 3anucaHbl MakcumarnbHble 3Hadenus I, Q, W/R, Tu di/f, kotopble
HeobXoaMMO y4yecTb AN1s1 WUCNbITaHW B 3aBUCMMOCTM OT Tpebyemoro ypoBHsi 3awmtel (cm. TOCT P MAK 62305-1
(npunoxexue D) ana nony4eHns AONONHUTENBHON UHGOpMaLum).

Tabnunuya A3 — Ceoaka yrpoxawwmx napameTpoB MOMHUM, KOTOPble HEOOXOAUMO yUecTb MpU pacyeTe 3HAYEHUI
OIS UCTbITAaHUIA pasnnyHblX anemeHToB CM3 u pasnuyHbix YM3

SnemMeHT OcHoBran Yrpoxatolme napameTpbl MOAHUN Mpumeyanuna
npo6nema
YM3 | Qong, Kn T — —
BoagywHas Opoavsa B
cuctema nepe- | coeaMHeHusX | 200 <1 ¢ (NpUNoXnTb
XBaTa BCrbIWEK (Hanpumep, Qiong B OTAENb-
MOMHUM TOHKME MeTan- HOM yaape
(MonHue- nuyeckue MOMNHUW)
npueMHVK) nNCTbI) I 150
mn—1v 100
WIR,
IM3 | mw/Om T
OnpepeneHue
Harpes | 10000 MpumeHenne paamepos no [1]
BosagywHas 3MEeMEHTOB W/R B agnabatu- nomoraet
cucTema nepe- | anekTpu4eckomn YeCKon COKpaTuTb
XBaTa BCrbIWeK uenm KOHUrypauum KONM4ecTBO
MOMHUM Il 5600 MCnbITaHUN
(monHune-
NpueMHK1K) -1 2500
W HUCXOASALWMIA
NPOBOAHUK W/R
(TokooTBOA) yM3 KA K[x/Om
MexaHudyeckue | 200 10 000
BO34eNCTBUSA
Il 150 5600
n—1v 100 2500
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OcHoBHas

OnemeHT npoBnevia Yrpoxaiowue napameTpbl MOMHUM Mpumevanus
YM3 I, KA W/R , kIx/Om t —
KombuHu-
poBaHHOe | 200 10000 <2 wmc
CoeguHuTenb- BO34eNCcTBUE (npumene-
Hble 3MNeMeHTbl (TennoBoe, Hwe v W/R
MexaHu4eckoe B OAWMHOYHOM —
M 3NneKTpuyec- umnynece)
Koe) Il 150 5600
n—Iv 100 2500
YM3 | Qiong, Kn T — — | Onpepenetnne
pasmepos
| 200 < 1 ¢ (npumeHe- 06bI4HO
Cuctema 3poausi B TOuKe HUE Qiong OCHOBAHO Ha
B OOWHOYHOM MeXaHNYEeCKNX
3a3zemreHuns YCTaHOBKM
MMNybCe) — — | M xumuyeckux
Il 150 cBoWcTBax
(Hanpumep,
n—1v 100 Koppo3uns)
vam or KomMBWHK- di/dt | MpumenstoT |,
MY TBCHBIX poBaHHOEe YM3 I, kA Qshorts KN W/R , kbx/Om | KA/M | Qgon W WR
Y BO3JelCcTBUe KC B OAMHOYHOM
nepeHanpsxe-
v (TennoBoe, umnynsce
’ MexaHu4eckoe | 200 100 10 000 200 | (anuTenbHOCTL
cogepxawee .

230 AHNK W anekTpu4ec- T <2 mc);
paspan koe) I 150 75 5600 150 | npumensiior di/dt
NCKPOBOTO

aspana B OTAENBHOM
P m—v | 100 50 2 500 100 | umnynsce
YM3 | Qghorts KN — — —
Bosapgeiicteue Heo6xoaumo
3ANEKTPUYECKON | 100 npoeepuTb 06a
var or 3Heprum acnekra
(neperpyska Il 75 — — —
MMNYbCHBIX
nepeHa- uenm)
. n—Iv 50
NPsKeHUN,
cogepxawee
Bnokw YM3 I, KA T — — | Heobxogumo
meTano-
OKCHAHBIX OwvanekTpun- rMpoBecTH
yeckoe | 200 < 2 mc (npume- pasgenbHble
BapuCTOpOB .
BO3JelcTBMe HUTL | ucnbITaHWsA
(npo6ow B OTOENBHOM
AnanexkTpuka/ nmnynbce) — —
obpasoBaHne Il 150
TPELMH)
n—Iiv 100
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A.3 Tok nupepa 6e3 obpaTHoro yaapa MonHum

Bocxopawume nuaepbl ucxogat ot camon BOY npu nosieneHnn BbICOKMX 3NEKTPOCTATUHECKUX MONEN U3 MPO30BbIX
obnakos Hag nuaepom unu B6nMam rpo3oBbix obnakoB. Korga nogo6Hble Bocxoaawme nuaepbl He CoeguHAIOTCA ¢ nuae-
pom ¢ obnaka, o6paTHOro ygapa MonHuM Het. IMNynbCHble TOKM, accoumMnpylowmecs ¢ nuaepamm, COCTaBnsailoT 0ObIMHO
HeCKOnbko kKA 1 mMoryT goxogute 4o 10 KA. Jlugepsl MOryT NOABNATLCA NUWL TaMm, A€ MOryT 06pa3oBbLIBaTLCA BbICOKUE
aneKTpocTaTUieckne nons.

A.4 Bo3gelcTBUA 3MEKTPOMArHUTHLIX UMMYNbCOB OT rPO30BLIX pa3paaos

BosaelicTBUSI SNEKTPOMArHUTHBIX MMNYNbLCOB OT IPO30BbLIX Pa3psiAOB BbI3bIBAIOT NEepeHanpsikeHus, KoTopble Mo-
ryT BKMIOYaTh MEHbLUE SHepruu, Yem npu BblBpoce HamnpsiKeHWUs/TOka, BbI3BAHHOM MPAMbIMU yAapaMy MOIMHWUA, HO
KOTOpble BO3HMKAOT Gonee 4acTto. OTOT TUIN NepeHanpsbkeHuii U BbIGPOCOB HaMpPsiKeHUs/TOKa MOXeT ObiTb Bbl3BaH:

- KOHAYKTUBHbLIMM YacCTUYHBIMU TOKAMW MOIHUY;

- WHAYKTUBHON/@MKOCTHOIN CBA3bLIO;

- BCMblWKaMW MOMHUKM BOnuam B3Y;

- NepeHeceHnemM nuHWA (CMINOBBIMM  WU/MNU  MWUHWSAMM  CBFA3W M3-3a2 BCMbIWEK MOMHUKM B 3TUX JMHUSIX WK
B6MM3N HKX).
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Mpunoxexne B
(cnpaBouHoe)

OueHkKa BO3feNCcTBUA MOMTHUU

B.1 O6wme nonoxeHna

B B.2 pa3bacHaOT TEpMUHBI, UCTONb3yemble NpY NoepexaeHnn u ywepbe (B.2.1), Ansa pucka U aNeMeHTOB pucka
(B.2.2), pna coctaBa 3nemMeHTOB pucka, OTHocAWwMXcA k B3Y (B.2.3), ana cocraBa 3M1eMeHTOB pUCKA, OTHOCSILMXCS
K cnyxebHbiM nuHusam (B.2.4).

B B.3 pana oueHka 3Ha4yeHWn BEpPOATHOCTU, Py, ANs pas3nu4yHbIX TUMNOB noBpexaeHuit cornacHo MOCT P M3K
62305-2 (npunoxeHve B) n koOMMeHTapuMu No BO3MOXHOCTU MpUMeHeHus ans BIY.

B B.4 gaHa oueHka pa3mepa ybbiTka, Ly, cornacHo MTOCT P M3K 62305-2 (npunoxenue C) U KOMMEHTapUM Mo
YMECTHOCTU NpuMeHeHus ansa B3Y.

B B.5 paHa oueHka BeposTHOCTH, P, noepexgeHuss ans cnyxebHol nuHmun.

B B.6 paHa oueHka paswvepa ywep6a, L', ans cnyxebHon nuHuu.

B B.7 gaHa oueHka cToMMOCTH yiuep6a.

B.2 MosicHeHne TepMUHOB

B.2.1 NospexaeHne n ywepb

B aTOT pasgen BKMOYeHbl TEPMUHBI U TEMbI, KOTOPbIE CUMTAIOTCA NoaxoaawmmMn ans BIY.

Tok MOMNHWKN ABNAETCS NEPBUYHBIM UCTOYHUKOM MoBpexaeHus. OnpegensitoT credylolme UCTOYHUKA B 3aBUCMMO-
CTV OT TOYKM yaapa MonHuu (Tabnuua B.1):

- 8$1: monHua, nopaxatowan BIY;

- S2: monHus, ypapsiowas Bonusn B3Y;

- 83: monHWA, nopaxaiwwas crnyxebHyto nuHUIO (HanpyMep, cUNoBol kabenb Mnn kabenb TeNeKOMMYHUKaUUK);

- 84: monnusa, yoapsiowas B6nman cnyxebHoro kabensi.

MpumevaHus

1 Yaap monHum B6nmam B3Y (S2) He cumnTaeTcs yrpo3o npu yCrioBUM HanU4Ms 3aluMTbl OT MPSIMOrO pa3spsia
MOITHUM.

2 Ygap monHum BOGnuam cnyxebHoi nuaum (S4) He cunTaeTcs Yrpo3oi Npy yCrioBUM HaAMWYUA 3alwmnTbl OT NPSIMOTO
paspsiga MornHuM. PaccmaTpuBaloTCsl TpyM OCHOBHBIX TUMA MOBPEXAEHWUs u3-3a MonHum (Tabnuua b.2):

- D1: TpaBMMpOBaHWE KMBBLIX CYLLECTB;

- D2: dhmandeckoe noBpexaeHue;

- D3: noBpexaeHne aneKkTpUYecKMX 1N SMNeKTPOHHBIX CUCTEM.

MoepexaeHne B3Y mornHuen moxeT GbiTb OrpaHUYeHo YacTbio B3Y unu moxet pacnpoctpaHaTbCa Ha Bclo BIY.
MonHus, nonaBwasi B cnyXebHyIo NMHUIO, MOXET BbI3BaTb MOBPEXAEHWe camon cryxkebHON cuctemsl (Hanpumep, cny-
xebHoro kabens) nnu aNekTpU4ecKoi U 3NeKTPOHHON CUCTEM, CBA3AHHbIX CO CryKebOHo nuHuen. Kaxaei Tun noBpex-
OEeHUs1, OAMHOYHOIO WM B COYMETAHUU C APYrMMM, MOXeT BbI3BaTb nocriegytowmn yuepb BIY. Tunel ywepba, kotopbie
BO3MOXHbl HA BJIY:

- L1: noTepsi 4enoBe4EeCKOW XU3HWY;

- L4: notepsi 3KOHOMW4YECKOW LEHHOCTU (PEMOHTHbIE Pacxoibl HA NUKBUAAUMIO noBpexaeHun BAY n cHuxenune
poxopa).

3 Ywepb cnyxebHoit nuHun ana obwectea (L2) n ywep6 kynstypHomy Hacneamio (L3) He paccmartpusalotes no
oTHOwWeHun Kk BAY. Tunel ywepba, koTopble BO3MOXHbI Anst cnyxebHo nuHun (Hanpumep, cunoBor kabens unu kabenb
TeNnekoOMMYHUKaLuun):

- L'4: notepa 3KOHOMMYECKOW LUEHHOCTU (PEMOHTHblEe pacxofdbl Ha NUKBMAALMIO noBpexaeHun BOY n chuxeHue
aoxopa).

4 Ywepb cnyxebHoh nuHum ana obwecTea (L'2) He paccmaTtpuBaertcs.

Tabnwuuya B.1— VcTouHnkn noBpexaeHns, TMNbl NOBPEXAEHUS W TUNbI ywepba cornacHo TOUYkU NOpaXeHus

Touka ynapa NCTOUHNK BeTposHepreTuieckan ycraHoBka CnyxebHana nuHun
MOnHUMN MnoBpexAeHns Tun nospexaeHus Tun ywepba Tun noBpexpeHusi Tun ywepba
Mopaxaemas BIY D1 L1, L4
S1 D2 L1, L4b) D2 L'4
D3 L12), L4 D3 L'4
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Touka ynapa NETOUHUK BeTposHepretuyeckan ycraHoBKa CnyxebHas nuHuA
MonHAm MOBPE&XASHN Tun nopexaeHus Tun ywepba Tun noBpexaeHUs Tun ywepba

MopaxeHue S2 D3 L12), L4
B6rman BY
MopaxeHue D1 L1, L4b)
cnyxeGHOW NUHUK

S3 D2 L1, L4D) D2 L'4

D3 L12), L4 D3 L'4

MopaxeHne BGMW3u S4 D3 L12), L4 D3 L'4
cnyxeGHOW NUHUK

2) TonbKO eCrM 0TKa3bl BHYTPEHHWUX CUCTEM HEMOCPEACTBEHHO YIPOXAIOT XWU3HW JIIoaen.
b) Tornbko ecru MoryT MorMBHYTh KMBOTHbLIE (HaNpUMep, ecni AoMaLLHWIA CKOT MOXeT BbiTb B 30He 3 M OT
BawHn BIY).

Tab6nwua B.2 — Puck BosHvKwuIA B BAY, ans kaxgoro tuna noBpexaeHns unu ywepba

Yuwep6/TospexaeHue L1 MNoTepsa 4enoBe4veCcKon XuUsHu L4 MNoTeps 3KOHOMUYECKON LIEHHOCTU
D1 TpaBMMpOBaHWE XMBbIX CYLLECTB Rg RsD)
D2 ®usuyeckoe nospexgeHvne Rg Rg
D3 lMoepexaeHne aneKTpuHeckux 1 R Ro
SMNEKTPOHHBIX CUCTEM

2) TonbKo €Crv OTKa3bl BHYTPEHHNX CMCTEM HEMOCPeACTBEHHO YIPOXAIoT XM3HW Tofeii.
b) Torbko €crnu MOryT MOFMGHYTL MBOTHBLIE (HaNPUMep, eCrin AOMALLIHMIA CKOT MOXET 6biTh B 30He 3 M OT
6awHn BIY).

B.2.2 Puck n cocTaBnaolwme pucka

Puck R siBnNsieTca BENUYMHOW BEPOATHOTO CpeaHero rogoeoro yuepba. [ns kaxgoro tvna yuwep6a, kKoTopbli MO-
XeT BO3HWKHYTb B BAY mnu cnyxebHol nnHnm, Heobxoaumo oueHUTb COOTBETCTBYIOLWMIA PUCK. PUCKKM, KOTOpbIE HEOOXO-
AVMO oueHuTb ana BAY, moryT 6biTb cnegylowymm;

R4 — pwCK NOTEpUn YenoBe4eckon XWU3HW;

R4 — pucK noTepyn 3KOHOMUYECKUX MoKasaTenemn.

Pwvcku, koTopble HeO6X0AMMO OLEHUTL B CNYXeBHON NuHUK, MOTyT BbiTb CrieayloWmMMK;

R'4 — puck noTepn SKOHOMMYECKMX NOKasaTenewn.

Ona oueHku puckoB, R, Heobxoaumo onpegenvTb U NOACHMTaTL COOTBETCTBYIOWME 3NEMEHTBI PUCKa (YacTUYHbIe
PUCKN B 3aBMCMMOCTM OT UCTOYHUKA U TUMNA NOBPEXAEHUSA).

Kaxgblii puck, R, ABNAeTCA CYMMOW 3nNeMeHTOB 3Toro pucka. lNpu pacuete pucka anemeHTbl pucka MoryT ObiTb
CrpyNNMPOBaHbI MO UCTOYHWKY U TUIMY NOBPEXAEHUS.

OnemeHThl pyicka ansa B3Y npu yaape monHun B B3Y:

Ra — 3nemeHT, OTHOCAWWINCS K TPaBMUPOBAHNIO NUL, BHYTPU BOY 1 TpaBMMPOBaHMIO JXUBbLIX CYLWECTB HaNpshKeHW-
&M MPVKOCHOBEHWA U CTYMeH4aTbiM HanpsikeHneMm B 30Hax A0 3 M 3a npegenamu 6awHun BAY. MoxeT BO3HUKHYTL ylep6
Tvna L1 n, B criy4ae gomaluHero ckota, Takke L4,

Rg — anemeHT, oTHOCAWMIACA K (PU3MHECKOMY NOBPEXAEHUIO, BbI3BAHHOMY OMNacHbIM UCKpooGpaszoBaHuem B
nopaxkarLweln KOHCTPYKUUIO Benblwke. MoxeT BO3HUKHYTL ywep6 tuna L1 v L4;

Rc — snemeHT, CBA3aHHBIA C OTKA30M BHYTPEHHUX CUCTEM, BbI3BaHHLIN 3NEKTPOMArHUTHLIM UMMYSIbCOM OT FPO30-
BbIX pas3psAgoB. MoxeT BO3HWKHYTb yuiep6 tuna L4 unu L1, ecnu oTkas BHyTPEHHMX CUCTEM HEMOCPEACTBEHHO YrpoXaeT
YENOBEYECKOW XKU3HMU.

OnemeHThl pucka ana BAY npu yaape monHum B cnyxebHyio nuHuio, cesizaHHyio ¢ BOY:

Ry — anemeHT, CBA3aHHBIN C TPAaBMUPOBAHWEM MWL, HaANPSXXeHUEM MPUKOCHOBEHMA BHYTpU BJY us-3a Toka
MOIMHMM, NOSBMNAOLWErocs B cnyebHol nuHumn, naywen k BAY. MoxeT Bo3HMkHyTb yuwep6 tuna L1;
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Ry — srnemeHT, OTHOCALWMINCA K HDU3NHECKOMY MOBPEXAEHNIO (MOXap, BO3HMKAIOLWMIA U3-32 ONacCHOWM MCKPbl MeX-
Y BHELWWHUMW CTPOEHUSIMU U METanNMYeckMMM HacTsiMu obbIYHO B TOYKE BXoaa NMuHum B BAY), BcneacTeue Toka MOMHWM,
nepegaroLLerocsa Yepes unv BAonNb BXogswen cnyxebHon nuHun. MoxeT BO3HUKHYTb ywepb tuna L1 n L4;

Ry — 3anemMeHT, OTHOCAWMICA K OTKA3y BHYTPEHHUX CUCTEM, BbI3BaHHbIA NEpPeHanPsKEHUsMU, HABOAUMbBIMU BO
BXOAALMX CNYXeOHbIX NMMHUAX 1 nepegatowmxcst k BOY. MoxeT BO3HMKHYTb yuiepb tuna L4 wim L1, ecnin oTkas BHYTPeH-
HMX CUCTEM HEMOCPEACTBEHHO YIPOXaeT YEeroOBEYECKOW XU3HW.

OnemeHTbl pycka Ana BAY npw yaape MonHum BO6AM3n cnyxebHOW nuHuK, cBsisaHHOW ¢ BJY:

R7; — anemeHT, OTHOCALWMIACA K OTKady BHYTPEHHUX CUCTEM, BbI3BaHHbI NepeHanpsikeHWsMM, HaBOAUMbIMU BO
BXOZALMX CNYXeOHbIX NMMHUAX 1 nepegatowmxcest k BOY. MoxeT BO3HMKHYTb ywepb tuna L4 v L1, ecnn oTkas BHYTpeH-
HMX CUCTEM HEMOCPEACTBEHHO YIPOXaeT YerOBEYECKOW XU3HW.

OnemeHTbl pycka Ans cnyxebHOW NMHMK Npu yaape MONMHWKM B CryXebHyo NUHWI, CBA3aHHyto ¢ BAY:

R', — anemeHT, OTHOCALMICA K DM3NYECKOMY MOBPEXOEHUIO, BCIEACTBUE MEXaHUYEeCKUX U TennoBbiX BO3deN-
CTBUI TOKa MonHun. MoxeT BO3HMKHYTb ylepb tuna L4;

R'\y — 2nemMeHT, OTHOCALLMIACA K OTKa3y Cry»eBHbIX NMMHUIA U coeamHeHHOro 060pyaoBaHVs BCreacTBUe HareneH-
HbIX B MMHWAX NepeHanpskeHwin. MoxeT BO3HMKHYTb yuepb Tuna L4,

3nemeHTbl pycka Ans crny>KebHON NMHUKM Npu yaape MOonHuW BGnNuam cnyxebHol nuHumM, cBsizaaHHon ¢ B3Y:

R', — anemeHT, OTHOCAWMIACA K OTKa3y CryebHbIX MMHWIA U coeamHeHHOro obopyaoBaHnsa BCneacTBMe HaBeaeH-
HbIX B NIMHWAX NepeHanpsbkeHnin. MoxeT BO3HUKHYTb ylwep6b Tvna L'4.

OnemeHTbl pyUcka Ans cnyxebHOoW NUHUM Npu ygape MonHuu B BIY, K KOTOPOW nogknioveHa cnyxebHas nvHus:

R's — anemeHT, oTHOCAWMICA K HU3NYECKOMY MOBPEXAEHWIO BCEeACTBME MEeXaHMYeCKUX U TEnnoBbiX BO3den-
CTBUI TOKa MOMHUM, MPOXOASILLEro MO NMHMKU. MoxeT BO3HUKHYTb ywepb tnna L'4;

R'c — BnemeHT, OTHOCALLMIACA K OTKa3y CoeAMHEeHHOro obopyaoBaHus BCNEACTBUE NepeHanpsikeHui, Bbi3BaHHbIX
pe3ncTUBHON CBA3bID. MoxeT BO3HUKHYTb ywepb tuna L'4.

B.2.3 CocTaB aneMeHTOB pUCKa, CBA3aHHbIX ¢ BAY

OnemeHTbl pucka, koTopble HeoBXoauMo y4YecTb ANl NOTepb KaXaoro tvna B BAY, nepeyvncrneHbl HUXe:

R; — pwvck notepu 4enoBeYvecKon XU3HW

Ri=RpA+Rg+ R+ Ry + Ry + Ry + RA). (B.1)’
R4 — Pwvck notepm 3KOHOMMYECKMX Mokasarenem
Ry=Ry\"+Rg+ Rc+ R ¥ +Ry+Ry+ Ry (B.2y?
CocTaB 311eMeHTOB pucka CO CCbINKOW Ha MCTOYHUK NOBPEXASHUA
R=Rp*+R, (B.3)
rae Rp — pwvck us-3a monHum, nonagawowen B BAY (uctounnk S1), koTopbliil onpeaensioT Kak CyMMy
Rp=Rap+Rg+Rc. (B.4)

R; — pwvck n3-3a monHum, Bnvsiiowen Ha paboty B3Y, Ho He nonagaioleli B Hee (MCTOUHUKK: S3 1 S4), KOTOpbLIN onpeae-
NS0T KakK Cymmy

R=Ry+Ry+Ry+ Ry (B.5)
CocraB 3M1EMEHTOB pPUCKa CO CCINKOM Ha TUN MOBPEXAEHUs!
R=Rg+ Rg*+ Ry, (B.6)
rae Rg — puck TpaBMuMpoBaHuA xmBbix cywecTs (D1), koTopbiin onpeaensioT Kak cymmy
Rs=Rp+ Ry. (B.7)
Rr — puck dmanueckoro noepexaenusn (D2), koTopblit onpeaensiioT Kak Cymmy:
RE=Rg+ Ry. (B.8)
Ro pvck n3-3a oTka3a BHYTpeHHuX cuctem (D3), kKoTopbI onpeaensoT Kak CyMMy
Ro=Rc+Rw* Rz (B.9)

B.2.4 CocTaB anemeHTOB PUCKa, CBA3aHHbIX CO CNy)XebHon nuHnen

3nemeHTbl pUcka, KOTopble HeobXoAUMO y4ecTb ANA MoTepb KaXZoro Tmna B cryxebHon nuHumM, nepeuncneHsb
HWXe:

R'y — puck notepm 3KOHOMUYECKOWN LIEHHOCTU

R4 =Ry +R\w+R2+Rg+R. (B.10)

1 Tonbko B cnyuae, ecnn 0TKa3 BHYTPEHHUX CUCTEM HEMOCPEACTBEHHO YrPOXKAET YeIOBEHECKOM XN3HN.
2 Tonbko ans BAY, rpe Moxer 6biTb HaHeceH yuwepb XMBOTHbIM (Hanpumep, €ecnn CKOT MOXeT ObiTb B
npeagenax 3 m ot 6awxm BIY).
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CocTaB 3MeMEeHTOB PUCKa CO CCbINIKOW Ha WCTOYHUK MOBPEXAEHNS

Rl = RID + RI|,

(B.11)

rge R'p — pWCK M3-3a BCMbILLEK, NMONaJaloWwmX B CNYXeOHYI0 NMMHUIO (MCTOYHUK S3), onpeaensioT Kak cymmy

RID = RIV + le.

(B.12)

R'| — pvick 13-3a BCMbILEK, BIUSIOWMX HA CNYxeGHYI0 nmHunio (uctodHuim S1 n S4); onpeaensioT Kak cymmy

CocraB 3rMeMeHTOB pUCKa CO CChINKOW HAa TUN NOBPEXAEHUS!
Rl = RIF + RIO,

R'| =RB+R'¢c+R'5.

(B.13)

(B.14)

rae R's — puck cumanudeckoro paspylieHust (D2), koTopblit onpegensitioT Kak CyMmy

RIF = Rlv+ RIB.

(B.15)

R'c — puvck n3-3a oTkasa BHyTpeHHux cuctem (D3), koTopbI onpeaensioT Kak CyMm

R'o=R'w+ Rz +R'c.

(B.16)

B.3 OueHka BepOATHOCTU NOBPEXAEHMUS BETPOIHEPreTu4ecKon yCTaHOBKN

B.3.1 BepoATHoCcTb (P,) TpaBMMpOBaHMs XMBbLIX CYLECTB OT yAapa MOMHUW B BETPOIHEPreTU4ECKylo

YCTaHOBKY

3Ha4eHus1 BEPOSITHOCTU, Pp, SMEKTPUYECKOIO yAapa XMBbIX CYLLECTB HaNPsbKeHMEM NPUKOCHOBEHWA U CTyNeH4Ya-
TbIM HanpsbkeHWeM OT yaapa MOMHUM B KOHCTPyKumio (T. e., BOY), kak cdyHkuMM cTaHaapTHbIX Mep 3awmThl AaHbl B
Tabnvue B.3. Ecnu npvHaTo Gonee ogHOW Mepbl 3aWmThl, 3HaYeHUe P, SIBNsieTcsl NPpoU3BEAEeHNEM COOTBETCTBYIOWMX

3HaYEeHUN Py.

Tabnwuuya B.3 — 3HaveHns BeposiTHOCTH, Pp, TOFO, YTO yaap monHuu B BOY npuBegder K anekrpuyeckomy yaapy
KMBBIX CYWECTB HaNPSXXEHNEM MPUKOCHOBEHUS U CTYMEHYaTbIM HanpsbKEHEM

Mepa 3awutel Py BnemMeHThl

OTCyTCTBYIOT MepbI 3aLWUTHI 1

OnekTpuyeckasl 3onAUMsa Nnopaxaemoro BepTu- 10-2 He nogxoaut ans B3Y, kotopble ucnonb3yior

KanbHOro MOJIHMEOTBOAA (HanpuMep, CTPYKTYpU- KOHCTPYKLMIO Ma4Tbl B KQYECTBE BEPTUKANBLHOIO

POBaHHOIO MONU-3TUMNEHA He MeHee 3 MM) MOINHWEOTBOAA

OdbhekTMBHAs IKBMNOTEHLMANN3aumnsa NoYBbI 102 O6sizatenbHo anst BAY, umelowmm BbICOKOBONb-
THoe 06opyfoBaHWe COrnacHo CTaHAapTHLIM
ANEKTPUYECKUM MPaBUIamMm U HOpMam

MpeaynpexaeHns 101

B.3.2 BeposiTHoCTb (Pg) TOro, 4To yaap MOnNHMWM, NONaaalollvii B BETPOIHEPreTUHECKy0 YCTAHOBKY, NpuBeaeT

K hM3nM4eCKOMy NOBPEXAEHUIO

3HaueHus1 BepOATHOCTH, Py, h13nyeckoro nospexxaeHns, BbLI3BaHHOTO yAapoM monHuv B BOY, B 3aBucuMmocTn ot
ypoBHSI MonHuesawuTel (YM3) aaHel B Tabnvue B.4.

Tabnwnuya B4 — 3nayveHus BepoaTHOCTH, P, B 3aBMCUMOCTU OT Mep 3awmTbl ANs1 CHWKEHWUs1 HhU3nYeckoro

noBpexgeHus
XapakrepucTtuku BAY Knacc CM3 Py

B3Y, He 3awmweHHans CM3 — 1
B3Y, sawmweHHas CM3 N 0,2
1] 0,1
Il 0,05
| 0,02
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OkoHyaHue mabnuuype! B.4

Xapaktepuctuku By Knacc CM3 Py

B3Y ¢ MmonHmesawmTon nonacte n roHaonsl, cootBeTcTBYIOWEer CM3-1, n 6aluHen, cnyxaluen 0,01
HenpepbIBHbIM €CTECTBEHHbLIM BEPTUKAIIbHbLIA MOITHUEOTBOAOM

B3Y ¢ monHuesawuToln nonacremn, roHgonon ¢ MeTannuyeckon Kpbien (M SKBUBaNeHTHON 0,001
MeTanu4yeckol CeTKOW), C MOMHON 3awmTon mobblX YCTAHOBOK Ha KpblWe FOHAOMbl NPOTUB
npsMoro nonagaHust n GalwHen, cnyxawen HenpepbIBHbIM €CTECTBEHHbIM BEPTUKANbHbLIA MOJHME-
OTBOAOM

MpwuMeyaHune— 3HauyeHns Pg, OTNMYHbIE OT NPMBEAEHHLIX B Tabnuue b.4, BO3MOXHbI, €CNN OCHOBaHbI Ha
nogpobHbIX npopaboTtkax (cm. FOCT P MOK 62305-2, npunoxeHve B (B.2)).

B.3.3 BeposaTHocTk (Pc) TOro, 4to yaap mMornHvv, Nonagarolimin B BEeTPOIHEPreTUYECKY0 YCTRHOBKY, npuBe-
OeT K 0TKaly BHYTPEHHMX CUCTEM

3HayeHus1 BEpOSATHOCTU, Pg, 0Tkasa BHYTPEHHUX CUCTEM, BbI3BAHHOTO yAapoM MornHuv B BIY, 3aBucAT OT npuHs-
TOI cornacoBaHHon 3awmTbl Y3I1:

P¢ = Pgpp. (B8.17)

3HaverHna Pgpp 3aBWCAT OT YpOBHA monuuesawumtbl (YM3), gns kotopbix Y31 MpoOeKTMpyloT, Kak nokasaHo
B Tabnuue B.5.

Tabnwuuya B.5— 3Havenns BeposTHOCTU Pgpp kak dyHkumss YM3, ans kotopor npoektupyioT Y31

YpoBeHb MONHUe3almUThbI Pgpp
Het cornacosanHon 3awmtel Y31 1
n-v 0,03
I 0,02
I 0,01
Cwm. npumeyvanune 3 (b.3.3) ot 0,005 go 0,001

MpumevaHusn

1 Tonbko «cornacoBaHHasi 3awmTta Y3[1» npuemnema B Ka4ecTBe mepbl Mo 3awmTe ansi cHwkeHust Pe. Cornaco-
BaHHan 3awmTa Y3I1 acdektmBHa ana cCHWxeHWa Pc nuwb B TOM criy4ae, ecnu ctynuua, roHgona v madta BOY sawuwe-
Hbl CM3 unm ecnu KOHCTPYKUMM C HENPEPLIBHBEIM METanNMMYeckKum Unu CUNOBLIM Xene3o6eTOHHbIM KapkacoM cryxar
ectecTBeHHbIM CM3 npu BbinonHeHuns TpeboBanuni ctaHgapTa [1] no metannusauum u 3a3emreHuio.

2 OKpaHVMpOBaHWE BHYTPEHHUX CUCTEM, COEOUHEHHBIX K BHEWHWUM NIUHUAM, UMEIOLLMM MOSTHMUE3aLMTHBIE Kabenb
WU CUCTEMBI, NPOBOAA KOTOPbLIX NPONOXEHbI B MOMHME3aWMLLEHHbIX kKabenb-kaHanax, meTannuieckmx Tpybonpoeogax
wnun Tpybax, MoxeT He noTpeboBaTh NUCMONB3OBAHNA COMMACcOBAHHOW 3alUUThI.

3 MeHbwve 3HaueHust Pgpp BO3MOXHBI B TOM cnyyae, korga Y3l umeet nyywme xapaktepucTukv 3awmTbl (Cro-
Co6HOCTL BbigepuBaTh OonbluMi TOK, 6onee HU3kne ypoBHW 3almTel U T. 4.) NO CpaBHEHMIO ¢ TpeboBaHusIMK, onpese-
neHHbiMn ans YM3-l B COOTBETCTBYIOWNX MECTAX YCTAaHOBKM.

B.3.4 BeposiTHOCTD (Py) TOTO, YTO yAap MONMHUK, NONaaalowWmMn B BETPO3IHEPreTMYeCKylo YCTaHOBKY, NnpuBeaeT
K OTKa3y BHYTPEHHUX CUCTEeM

M3-3a BbicOTbl BOY GONbLIMHCTBO BCMbIWEK MONHWM NonagaeT HenocpeacTBeHHO B BAY, a He B 30HbI okorno BIY.
Bonee Toro, GonblunMe MeTannuueckne KOHCTpykumMn ByayT aKpaHMpoOBaTb BHYTPEHHME CUCTEMBbI. Takum obpa3om, Bepo-
ATHOCTb TOrO, YTO BCMbIWKA MOMHWUW BbI3OBET OTKa3 BHYTPEHHUX CUCTEM MOXHO CUMTaTb HUYTOXHOW, €Ccnu cTynuua,
roHgona v madta B3Y sawmwensl CM3 unu ecnu  KOHCTPYKUMW € HEMPEPLIBHBIM METanNIMYeckum UNn CUIIOBbIM
Xenes3ob6eTOHHLIM KapkacoM cryaTt ecTecTeeHHbiM CM3 npu BbinonHeHun TpeboBanui [1] no meTannusaumm U 3asem-
neHnio.
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B.3.5 BeposiTHOCTb (Py) TOro, 4To yAap MOSIHMM B CIYXEBHYI0 NIMHNIO NpUBeaeT K TPARBMUPOBAHUIO XNBbIX
cywecTB

3HaueHns1 BeposiTHOCTH, Py, TPABMUPOBAHUA XUBLIX CYLLECTB HAMpPsBKEHWEM NMPUKOCHOBEHWUS OT BCMbIWEK MOn-
HWUK B cnyxebHoi nMMHuK (cunoBon kabenb unu kabenb TenekoMMyHMKaLuMM), BXogawei B BY, 3aBucuT ot xapaktepuc-
TUK 3KpaHa CryxebHOW NMHUK, MMNYNbCHOMO BLIAEPKUBAEMOrO HaNPSXKEHWUS! BHYTPEHHUX CUCTEM, MOAKMIOYEHHBIX K
cnyxebHol NMHWUKM, CTaHAAPTHLIX Mep 3awmTbl ((husndeckre orpaHuueHusl, NnpegaynpexaeHus u T. 4. (Tabnvua 6.3) n Y30,
Haxoasilmxcsl B Hauarne cnyxebHoi nuHuu.

Korpa Y3I1 He ncnonbayioT Ans 3kBMNOTEHUMANLHOW MEeTarnnm3auum B COOTBETCTBUM C MeXAYHapoaHbIM CTaHaap-
ToM [1], 3HaueHne Py paBHO 3Hauenmio P, rae P, — BEpOSITHOCTb OTKa3a BHYTPEHHWX CUCTEM M3-3a yaapa MOMHUW,
nonasLiei B COeANHEHHOW CIYy>XeBHOW NuHUN.

3Havenus P, npuBegeHsl B Tabnuue B.6.

Mpu ncnonbsosannn Y31 ans skeunoteHunanbHOn meTannusauum 3Hadvenne Py Huxe Pgpp (Tabnuua B.5).

Ta6nwuuya B.6 — 3HaveHns BepoATHOCTH, P p, B 3aBMCUMOCTM OT CONPOTMBNEHUSA, RS, skpaHa kabens n umnynsc-
HOIO BbIAEPXMBAEMOro Hanpsbkenums, U,,, obopygoBaHus

u, 5<Rs <20 1<Rg<5 Rs<1
kB Om/km Om/km Om/km
1,5 1 0,8 0,4
2,5 0,95 0,6 0,2
4 0,9 0,3 0,04
6 0,8 0,1 0,02
MpwumedaHune — Rg— conpotMenenue akpaHa kabens, Om/km.

Ansa HeakpaHMPOoBaHHONM CNyxebHOW NUHUK NpuHATE Pp = 1.

Korga npegyCcMOTpeHbl Mephb! 3almTbl, NOAOOHO (DUNYECKMM OrPaHUYEHUAM, NPeayNPEeXAeHUsaM U T. 4., BEposiT-
HOCTb, Py, HeobXxoauMo aanee CHU3UTb, YMHOXMB UX HA 3HAYeHUs1 BeposTHOCTH, Py (cm. Tabnuuy B.3).

B.3.6 BeposiTHoCTb (Py) hnanyeckoro noBpexaeHus n3-3a yaapa MOfHAW, NonasLluei B CNyXeOHy 0 NMHuIo

3Ha4veHnsa BeposATHOCTU, Py, (DUMYECKOrO NOBPEXOEHUS OT BCIbIWKW MOJTHUM, NMOMNAaBLUEN B CIyXeOHylo NnuHuio,
BXOOSAWY0 B BY, 3aBUCAT OT XapakTepuCTUK 3KpaHa CITyKeBHOW NMHUK, UMNYNbCHOTO BbIAEPKUBAEMOIO HaMpsiKeHUs
BHYTPEHHUX CUCTEM, NOAKIIOYEHHBIX K CryXebHOM NnHum 1 nmetowmx Y3I1.

Korga Y3I1 He ncnonbaytoT And SKBUNOTEHLMANBHOW MEeTarnnusauum B COOTBETCTBUM C MEXAYHAPOAHbIM CTaHaap-
ToM [1], 3Ha4eHne P, paBHO 3HaueHuio P p, rae P p — BEPOSTHOCTb OTKa3a BHYTPEHHMX CUCTEM W3-3a BCTIbILKMA MOITHUW,
nonaeLUel B NPUCOSAUHEHHYIO CMYXEeBHYIO NIMHUIO.

3HaveHust P p npuvBedeHsl B Tabnvue B.6.

Mpun ncnonb3oeanwn Y3l gna akevNoTeHUManbHOW mMetannuaaummn 3HadeHvne Py Huxe Pgpp (Tabnvua B.5) u P p.

B.3.7 BeposaTHocTb (Pyy) 0TKa3a BHYTPEHHMUX CUCTEM M3-3a BCTbILWKA MOSTHUK, NONaBLUeN B CIYXXeBHy 10 NMHNIO

3HaueHnss BeposATHOCTH, Py, OTKa3a BHYTPEHHUX CUCTEM BCredcTBME MONadaHusl BCMbILWKW MOMHUM B Cry>kebHyto
NMHUIO, BXOZSALLYIO B BJY, 3aBUCAT OT XapaKTepWCTUK SKpaHa CNyXeGHON NMHUM, MMMYMNbCHOTO BblASPXXUBAEMOro Hanps-
JKEHUS BHYTPEHHUX CUCTEM, MOAKIIOYEHHBIX K CryXeBHON nuHuM 1 umetowmx Y31

Korga He ucnonb3ayloT cormacoBaHHyto 3awmty Y3I1, oTeeqaroLwyo TpeboBaHusaM MexgyHapogHoro craHgapta (7],
3HayeHne Pyy paBHO 3Ha4yeHuto P, rae P p — BEPOATHOCTb OTKa3a BHYTPEHHWUX CUCTeM BCMEACTBME NonagaHns BCMbIL-
KW MOMNHWU B NMPUCOEOMHEHHYIO CyxeBHYI0 NUHWIO.

3HaveHust P p npuBeaeHsl B Tabnvue B.6.

Korga cornacoBaHHyto 3awmty Y3[1, oTBevawowyio TpebosaHuaM [7], He MCMONb3YIOT, 3Ha4YeHne Py HUxe Pgpp
{(cm. Tabnuuy B.5) u P p.

B.3.8 BepoaTHocTb (P,) 0TKka3a BHYTPEHHUX CUCTEM M3-3a yaapa MOSTHMW Y BXOASALEeN cnyXe6Hon nMHun

3HaueHusl BeposiITHOCTU, P, OTKa3a BHYTPEHHUX CUCTEM K3-32 yaapa MOMHUW Yy CMYKEeGHOM MUHWUKM, BXOdsLel B
KOHCTPYKLMIO, 3aBUCAT OT XapaKTepuCTUK 3KpaHa CryebHOW NWHWKM, UMNYNbCHOTO BbIAEPKUBAEMOro HamnpsiKeHWs cu-
CTeM, MOAKIMOYEHHbIX K Cry>xebHOM nuHuM n nmetowmx Y3rl.

Korga He uCronbayloT cornacoBaHHylo sawmty Y3ll, aHaueHne Pz paBHo sHaveHuio Py rae P — BepoATHOCTb
0TKa3a BHYTPEHHUX CUCTEM U3-32 BCIbILLKM MOMHWUK Y NPUCOeOVMHEHHON cnyxebHol nuHuu. 3HaveHus Py gaHbl B Tabnu-
ue B.7.

Korga He ucnonb3ytoT cornacoBaHHyto 3awuTy Y3M1, aHaveHne Pz Huxe 3HadeHuit Pgpp (CM. Tabnuuy B.5) n Py.
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Ta6nwuuya B.7 — 3Hauenns seposaTHOCTH, Py, B 3aBMCUMOCTM OT COMpoTUBNeHus, Rg, akpaHa kabens n umnynbcHOro
BblAEpPXXMBaeMoro Hanpsokenus, U,,, obopyagoBaHus

3KpaH, He METANN3UPOBaHHbIi SKpaH, MEeTannn3upoBaHHbLIW C SKBUNOTEHUMUATLHOW
U kB Bea C SKBMNOTEHLMANBLHOW KOHTAKTHOM KOHTaKTHOW LKHOW U 0GopyaoBaHuem,
w oKpaHa LUIMHO, K KOTOPOIi NOZKIIOHEHO NOAKIMIOYEHHbIM K TOW XXe KOHTAKTHOW LUnHE
obopynosaHue
5 < Rg <20, Om/km 1< Rg <5, Omikm Rg <1, Om/km
1,5 1 0,5 0,15 0,04 0,02
2,5 0,4 0,2 0,06 0,02 0,008
4 0,2 0,1 0,03 0,008 0,004
6 0,1 0,05 0,02 0,004 0,002

MpumMedaHUe— Rg— conpoTUBreHune akpaHa kabens,, Om/km.

B.4 OueHka pasmepa ywepb6a (Ly) B BeTposHepreTmieckon yctaHoBKe

B.4.1 O6wue nonoxeHuns

3HaueHus pasmepa ywepba, Ly, JOMKeH OUEHUTb U YCTaHOBUTH Pa3paboTuMk MonHuesawmThl (Mnu Bnagenew,
B3Y). 3peck npvBegeHsl pekoMeHayemMble CTaHgapTHele cpeaHne 3Hadenus. [lpyme 3HauyeHmns moryT 6biTb Ha3HaYeHb!
nobbIM rocyaapCTBEHHBIM KOMUTETOM (MNU COrMacoBaHbl MeXAy MoKynaTenem v 3aKasuukom).

B.4.2 CpegHee oTHOCHTENbHOE 3HAaYeHMe pa3mepa yulepba B rog

Yiwep6, Ly, MeeT cpeaHuin OTHOCUTENBHBIN pa3Mep KOHKPETHOro TUNa paspyLueHusi, KOTOpbI MOXET ObiTb BbI3-
BaH BCMbIWKON MOIHWM, C Y4ETOM €ro Cuslbl U BIUSHWN.

Ero aHaveHue 3aBUCUT OT:

- KONMYECTBA YENOBEK U BPEMEHM, B TEYEHNE KOTOPOrO OHM OCTAalOTCsl B ONAacHOM MeCTe;

- YyMcna NoBpeXAeHHbIX U3denui;

- yicna anemeHTOB B3Y, nogeeprwmxcsi paspyLueHuio.

Ywep6, Ly, MeHsieTcsa ¢ Tunom ywep6ba (L1, L2, L3 n L4) n, ans kaxgoro Tuna yuwep6a — ¢ tunom paspywenus (D1,
D2 n D3), BbiabiBatowymm ywep6. Mcnonbaytotes cneayowme o6o3HaveHns:

- Ly — ywep6 BCneacTBue TPaBMUPOBAHWS HanpshKeHWeM MPUKOCHOBEHUA U CTYMEHYaTbIM HaNpPsPKEHUEM;

- L+ — ywep6 Bcneacteme U3MHECKOro paspyLUeHuns:;

- L, — ywep6 BcreacTBue OTka3a BHYTPEHHUX CUCTEM.

B.4.3 MNoTepAa 4enoBe4YeCKON XN3HN

3HauveHust Ly, L n Ly, MOXHO onpeaenutb Mo OTHOCUTENBHOMY HYMCNY XepTB MO cnegylwemy npubnumxeHHomy
paBeHCTBY

Ly = (n/ny)-(,/8760), (B.18)

A€ Ny — YNCrO BO3MOXHBIX MWL, (KEPTB), KOTOPbIM YIPOXAET OMacHOCT;
ny — oxugaemoe obuiee ymcro yenosek (B BOY);
f, — BpeMms B yacax B rofi, B TEYEHNE KOTOPOTO 0y HAXOAATCA B ONAcHOM MecTe BHe BIY (Tonbko Ly) nnu BHyTpU
BAY (L, Lswm Ly).
MoTepsi 4enoBEYECKOW >XM3HW BbI3BAHA XapaKTEpUCTUKaMKU KOHCTpykuum BIY. 3to yuteHo yeenuuenuem (hz)
N YMEHbLIEHUEM (F, Iy, Iy, 1) KO3(MULMEHTOB criegylowmm obpasom:

La=ra- L (B.19)

Ly=ry-Lg (B.20)
Lg=Ly=ry-hy r-Lg (B.21)
Lo=Ly=Ly=Ly=Lo, (B.22)

rme Lp — yuwep6, CBA3aHHbIM C TPAaBMUPOBAHUEM KMUBbIX CYLLECTB;

Lg — ywep6b KOHCTPYKUMM, CBsSI3aHHbIl C U3NYeckum NoepexaeHnemM (yaapbl MONHWKM, NONagalowmne B KOHCTPYK-
umio);

Lc — ywep6, cBa3aHHbIli C MOBPEXAEHWEM BHYTPEHHUX CUCTEM (yAapbl MOJHUM, NONagatowme B Criy>kebHyto nu-
HUIO);

Ly — ywep6, cBA3aHHLIN C MOBPEXAEHUEM BHYTPEHHUX CUCTEM (yAapbl MOMHUM Y KOHCTPYKLMK);

Ly — ywep6, cBA3aHHLIN C TPABMUPOBAHUEM XUBbLIX CYLLECTB (yAapbl MONTHUKM, Nonaaatowme B CRyXebHylo NHMIO);

Ly — ywepb KOHCTPyKUMK, CBA3aHHLIN C hU3NUeckuM NoBpexaeHneM (yaapbl MOSHUM, nonagaiowme B cryxe6Hyio
NNHUIO);

ra — KO3(hULMEHT, CHUXKAIOLMI MOTEPIO YENOBEYECKOW XU3HW B 3aBUCUMOCTM OT Tuna noysbl (Tabnuua B.8);
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r, — k03 DULMEHT, CHMNKAIOLWMIA NOTEPI0 HYENOBEHYECKON XU3HU B 3aBMCMMOCTU OT Tuna nnowagku (tabnuua B.8);

o — k03(hHMLMNEHT, CHWXaLWMK yulepb OT HU3NYECKOro NOBPEXAEHUs B 3aBUCUMOCTU OT Mep, MPUHUMAaEMbIX
ANsl CHUXeHWs nocneacTBui noxapa (tabnuua B.9);

ri — k03 ULMEHT, CHKaKLWMIA ywep6 oT hrU3M4ecKoro noBpexaeHnsl B 3aBUCMMOCTU OT pucka noxapa B BY
(Tabnuua B.10);

hz;— k0addULMEHT, yBenmumBaroWwmii yiepd oT hrnanyHeckoro paspyLleHms npyn Hanmuum ocobol onacHoCcTu (Tab-
nvua B.11).

Tabnwuuya B.8 — 3HaveHns Ko3pDULMEHTOB CHKEHNSA ry U F, B 3aBUCUMOCTM OT TUNAa MOBEPXHOCTU MOYBLI UK
nnoLwanxm

TUN NOBEPXHOCTH COHPOT”B:;'S;"'E) KOHTaKTa rur,
3emernbHbIi 6eToH <1 102
Mpamop, kepamuka oT 14010 1073

Mpaswii ot 10 go 100 104
AcdbansT, AgpeBecrHa > 100 1075

a) 3HaueHMsA, 3aMEpeHHble Mex/y arekTpoAoM nnowaabio 400 cm2, cxateim ¢ cunoi 500 H B Touke
GECKOHEYHOCTH.

Tabnwuuya B.9 — 3HauyeHus KOIPPUUUEHTA CHUXEHUA r, B 3@BUCMMOCTH OT Mep, NPUHUMAEMbIX ANA CHUKEHUs
nocrneacTBMN noxapa

Mepbi rp
Het mep 1
OpHa 13 cnepytolmxX Mep: OrHeTyLIMTenNw; CTauuoHapHble 06CnyXMBaeMblie BpyYHY0 Npo- 0,5

TUBONOXapHble YCTAHOBKN, py4YHble CUCTeMbl CUTHann3auun; noXxapHble KpaHbl; OrHeynop-
Hble NOMeLWeHuA,; 3alnllieHHble MapLlpyTbl 3Bakyauun

OpHa u3 crnefylowmx Mep: CTauMoHapHble aBToMaTuyeckn o6CnyXmBaemble NPOTUBOMNO- 0,2
)KapHble YCTaHOBKM; aBTOMaTu4eckme cMcTeMbl CUrHanmaaumm 2

@ Tonbko NpY YCNOBUM 3aLMTLI OT NepeHanpsiPKeHni 1 gpyroro NOBPeXAeHWs 1 B TOM Crydae, Korga noxapHole
CMOTYT Mpuexatb MeHee, 4Yem B TedeHne 10 MuH.

B cnyyae npuHaTMA Goree OAHON Mepbl 3HAYEHWE r, HYXHO ©OpaTb CambiM  HU3KMM M3 COOTBETCTBYIOMX
3HaYEeHUN.

MpumedaHune— Puck B3pbiBa HE CHMTAETCA OTHOCAWMMEH K BOY.

Tabnwuua B.10 — 3HaveHus koahduuUMeHTa CHUXEHUR f; B 3aBUCMMOCTM OT pUcka noxapa B3Y

Puek noxapa I
Bhicokuii 101
OBbIYHbII 10-2
Huakuii 10-3
OrtcytctByeT 0

MpumevyaHnunsa
1 K KOHCTPYKUMAM, KOTOPbIe CUNTAIOT MMEIOLLWMMMN BbICOKMIA PUCK NOXapa, MOXHO OTHECTU KOHCTPYKUMU C FOpoyn-
MU MaTepuanamm (NonacTi WK KpbIWW FOHAOMNbI) € yAenbHON ropiovelt Harpyakoi 6onee 800 MIx/m2,
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2 K KOHCTPYKUMAM, KOTOPbIe CUMTAIOT UMEIOLMMU OBbIYHBIA PUCK NOXapa, MOXHO OTHECTU KOHCTPYKLIMK C FOpIOYn-
MM Matepuanamm (fonactu UM KpbILM FOHOOMNbI) C YAENbHON roproyeii Harpyakon mexay 800 MIx/mZ n 400 MIx/m2,

3 K KOHCTPYKUMAM, KOTOPbIE CUNTAIOT MMEIOLMMMN HU3KUIA PUCK MOXKapa, MOXHO OTHECTU KOHCTPYKLMMK C FOpPIOHYMMU
Matepuanami (NonacTi WM KPbIluM FOHAONbI) C YAENbHON ropIoYen Harpyskol menee 400 MIx/m2,

4 YpenbHas roproyas Harpyska siBNsieTcsl OTHOLLEHWEM KOINIMYECTBA FOpIoHero matepuana B KOHCTPYKUMM KO BCEN
MOBEPXHOCTU KOHCTPYKLMM.

Tabnwnuya B.11 — 3HauyeHuns koaccpuumeHTa hz, NOBbILAIOWErO OTHOCUTENBHOE KONUYe-
cTBO ywepba B NpMcyTCTBUM OCOBON OnacHOCTU

Bupa ocoBoi onacHocTn hy
OtcyTcTByeT ocobas onacHOCTb 1
Hu3akuin ypoBeHb NaHuKM (HECKONbKO NPodeCcCMoHanoB) 2
CnoxHocTb 3Bakyauuu

MpumevaHwus

1 Ywepb cnyxebHor nuHMn obwero Ha3HaYeHusl He CUMTalOT OTHOCAWMMEA K B3Y, T. K. cHuXeHue goxopa ot
NPOV3BOAUMOrO 3NeKTpuYecTBa HeobXoaNuMO OTHOCUTL TOMBKO K 3KOHOMMUYECKOMY yliep6y.

2 Puvck HeBo3MelLeHNs KyrnbTypHOrO Hacneaus He cumtaeTcsl oTHocAwmMes K BIY.

B.4.4 3koHOMMNYeCKUA ylLep6
3Havenus Ly, L v L, MOXHO onpeaenvTb MO COOTBETCTBYIOLWLEMY pasmepy BO3MOXHOIO yuwepba no cnegyowemy
NpUBNUXEHHOMY PaBEHCTBY

Lx = clc, (B.23)

e ¢ — cpefHee 3HaueHWe BO3MOXHOro yuwepba BIY (Bkmiouas ero copepxumoe, 3apaboTaHHbIi 4oxoa v nocnea-
CTBWS1) B AEHEXHbIX eauHULaX;
¢y — obwasn ueHHocTb BAY (Bkniovas ero cogepkmmoe U 3apaboTaHHbI 40X0A) B AEHEXHbIX eguHULaX.
CraHgapTHele cpegHue 3Hadenus Ly, Ls u L, Ans ucnonb3oBaHusl, korga onpeaeneHne ¢ u ¢; BNSIETCA COMHWU-
TenbHbIM UMK CMOXHLIM, NpeAcTaBneHsl B Tabnvue B.12.

Tabnwuua B.12 — CraHgapTtHble cpegHve 3Haqenna Ly, Lin L,

BeTposHepretnyeckan yctaHoBka 3HauyeHue
L, BHyTpM 104
L cHapyxw 1072
Ly 101
Lo 104

Ha ywepb 3koHOMUYeCKOW LEHHOCTW BIUSIOT XapakTepUCTUKN KOHCTPYKUMKU. OTO y4uTeHO yBenuyenuem (hz) n
YMEHBLUEHUEM (ry, Iy ,f ,f,) KOSMOULMEHTOB crneaylowmm obpasom

La=ra-Lg (B:24)
Ly=ry- Ly (B.25)
Lg=Ly=ry-hy 1 Lg (B.26)
Le=Ly=Ly=Lz=Lo, (B.27)

rae Ly — ywepb, cBA3AHHbIV C TPABMUPOBaHUEM >KMBbIX CYLLECTB;
Lg — yuwep6 KOHCTPYKUWMM, CBSI3AHHBIA C (DM3NHECKUM MOBPEXOeHWeM (yaapbl MONHUK, Nonajarolime B KOHCTPYK-
umto);
L — yuwep6, cBA3aHHbIM C MOBPEXAeHWEM BHYTPEHHUX cucTem (yaapbl MOMHMK, nonagatowme B cryxebHyto nu-
HWIO);
Ly — ywep6, cBsI3aHHbIN C NOBPEXAEHNEM BHYTPEHHUX CUCTEM (YAapbl MONHUK Y Cry>XeBHOW NuHWK);
Ly — ywep6, cBA3aHHLIA C TPaBMMPOBAHWMEM XMBbIX CYLLECTB (yAapbl MONMHUKM, Nonagatowwpme B CryxebHyro NUHMIO);
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Ly, — ywep6 KOHCTPYKLUMM, CBA3AHHBIN C (DU3NHECKMM NOBpPEXAEHUEM (BCMbIWKM MONHWUKM, nonagatowme B cnyxe6-
HYIO TIMHUIO);

ry — KO3MMULMEHT, CHKAIOWMIA NOTEPIO YENOBEHYECKOW >KU3HU B 3aBMCUMOCTM OT Tuna nodesl (Tabnuua B.8);

ry — KO3MMULMEHT, CHMKAIOWMIA NOTEPIO YENOBEHYECKOW KU3HU B 3aBMCUMOCTM OT Tuna nodesl (Tabnuua B.8);

ry — KO3MMUUMEHT, CHMKAIOWMIA NOTEPIO YEMOBEHECKON XXU3HN B 3aBUCMMOCTM OT Tuna nnowaaku (tabnuua B.8);

— KO3(bDMLMEHT, CHMXaWwmn ywepd ecneacTBue hnandeckoro NOBPEXAEHNA B 3aBUCUMOCTN OT Mep, NPUHU-

MaeMmbIX Ansi CHUXeHUs nocneacTeuii noxapa (tabnuua B.9);

ri — KO3(PUUMEHT, CHUXaWWK ywepb scnegcTene hrsanmyueckoro NOBPEXAEHUS B 3aBMCUMOCTH OT pUCKa noxapa
B B3Y (tabnuua B.10);

h; — koadbyumeHT, yBenuumsaowmin ywep6 ot husndeckoro paspyweHuss npu Hanuuum ocoboli onacHoctu (Tab-
nvua B.11).

B.5 OueHka BepoATHOCTH P'y noBpexaeHna cnyxeGHON NMIMHUN

B.5.1 CnyxebHasa nMHMA ¢ MeTannnyecKMMmn NpoBoOgHNKaMN

B.5.1.1 BepoatHoctn Pz n P’z paspyweHna cnyxeGHOW NMHMKM, K KOTOpPOW mnpucoeavHeHa
BeTPO3HepreTM4YecKas yCTaHOBKA, U3-32 NONafAaHnA BCNbILLKNA MOMTHUM B BETPO3HEPreTM4ecKyo yCTaHOBKY

BeposiTHoCTb, P';, TOro, 4TO BCMblWwKa MonHUKM B BIY, K kOTOpO# npucoeanHeHa cnyxebHasi MMHWS, BbI3OBET
hmanyeckre NOBPEXIEHUS, U BEPOSITHOCTb, P, TOro, 4YTo BCMbILLKa MOMHuM B BIY, k koTopoi npucoeauHeHa crykebHas
NVHWA, BbI3OBET OTKa3 obopydoBaHust cnyxebBHON NUMHUM CBA3aHbl C TOKOM MoBpeXxaeHust I, KOTOpbIN, B CBOIO ouvepeb,
3aBUCUT OT XapaKTePUCTUK CNyKeBHON NuHUK, Yncna Bxoaswmx B BOY cnyxebHbIX NIMHWIA U NPUHSATLIX Mep 3awmTsl. [ins
HEe3KPaHUPOBaHHbIX CNyXebHbIX NMHWMK HeobxoaumMo NpuHATL I, = 0 KA.

Ons skpaHWpoBaHHbIX CNyXeBHbIX NUHWA ToK noBpexaenus I, (kA) Heo6xogumo oueHuTb Mo criedylowen

topmyne

o =25n - UpH(Rs - Ky Kp), (B.28)
rae Ky — koadduuneHT, 3aBNCALLMIA OT XapakTepUCTUK Cry>kebHON nuHum (cM. Tabnuuy B.13);
K, — KO3MMNUMEHT, yUMTLIBAIOWMIA BNINSIHWE NPUHATLIX Mep 3aumTsl (CM. Tabnuuy B.14);
Uy — vmnynecHoe BbiaepxuBaemoe Hanpsikenune, kB (cm. Tabnuuy B.15 ana ka6enen u tabnuuy B.16 ans anna-
patypbi);
Rg — conpoTtueneHue akpaHa kabens, OM/km;
N — KONMWYeCTBO CNY)KeBHbIX NMHUIA, Noaxoaswmx k BAY.

MpumevaHue— Y3 B Touke Bxoaa B BAY noBbiwaloT TOk noepexaeHust I, n MorytT uMeTb 3chdekT Nonoxv-
TENBHOW 3alUThI.

Tab6nwuua B.13 — 3HaueHunss koachduumeHta Ky B 32BUCUMOCTU OT XapaKTEPUCTUK 3KPaHUPOBAHHOW Cryxe6Hol
NVHWK

CnyxebHas nunua Ky

C 3KpaHOM C KOHTAKTOM C MOYBOMN 1

C skpaHom 6e3 kOHTakTa ¢ no4eoun 0,4

Tab6nwuya B.14 — 3HaueHus koaduuneHta Kp B 3aBUCUMOCTM OT Mep 3amTbl

Mepa sawutbl Kp

OTCyTCTBYIOT MEpbI 3aLUUTHI 1
JononHuTenbHble akpanupylowme nposoga — OAuH npoao,qnuka) 0,6
HononHuteneHblie 3kpaHupylowme Npoeoga — Aea npoeogHuka®) 0,4
MonHuesalwmilLeHHbIn Kabenb-kaHan 0,1
MonHuesawmieHHbIW Kabenb 0,02
HononHuTenbHble akpaHMpyeMble NpoBoda — cTanbHasa Tpybka 0,01

a) JxpaHUPYIOLLMIA NPOBO/ NOMELLAIOT Ha BbicoTe nopaaka 30 cMm Haj kabenem; ABa SKPAHWPYIOWMX NPOBOAA
pacnonoxeHsl Ha BbicoTe 30 cM Hag kaGenem CMMMETPUHHO OTHOCUTENBHO ocu Kabens.
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Tab6nwuya B.15 — UmnynbcHoe Bbigepxmeaemoe Hanpshkenne Uy, B 3aBUCMMOCTM OT TMna kabens

Tun kabenna U, «B Uy, kB
TLC — u3onupoBaHHbI Bymarom — 1,5
TLC — 130nMpPOBaHHLIN NONMMBUHUNXNOPUAOM, NEHTAIPUTPUTOM — 5
MowHocTb <1 15
MowHocTb 3 45
MowHocTb 6 60
MowHocTb 10 75
MowHocTb 15 95
MowHocTb 20 125

Tabnuua B.16 — VMvnynbcHoe BblgepxmeaeMoe HanpsbkeHne Uy B 3aBUCMMOCTM OT

TMNa annapaTypbl

Tun annapatypsl Uy, kB
OnekTpoHHas 1,5
OnekTpoHHas annapaTypa none3oeatens (U, < 1 kB) 2,5
OnekTpoHHas annapatypa cetn (U, < 1 kB) 6

3HaveHust P's u P'c B 3aBUCUMOCTM OT Toka noBpexaeHns /, npvBegeHsl B Tabnuue B.17.

Tabnwuuya B.17 — 3nayenuns seposatHocTn Py, P's, Py 1 Py B 3aBUCMMOCTU OT TOKa noBpexaeHus I,

I, KA P'g, P'o, P\, Py I, KA P'g, P'c, P\, Py,

0 1 60 0,2
3 0,99 80 0,1
5 0,95 100 0,05

10 0,9 150 0,02

20 0,8 200 0,01

30 0,6 300 0,005

40 0,4 400 0,002

50 0,3 600 0,001

B.5.1.2 BeposatHocTy (P'y) n (P'y) noBpexaeHns oT BCTbIWKA MOJTHMK, NONaBLUen B CAYXeBHYI0 NnHMIo

BepositHocTb, Py, TOro, YTO BCMbIWKA MOJTHWK, NONAaBLLasl B CIy>XeOHYI0 NIMHMIO, BbI3OBET hU3nUecKoe noBpexae-
HUE W BEPOSITHOCTb, Py, TOro, 4TO BCMbILIKA MOMHUM, MOMAaBLLAs B CryXebHyIo NUHWIO, BLI3OBET 0TKa3 06opyaoBaHus
cny>xe6HOI NMHUKM CBSA3aHbI C TOKOM MOBPEXAEHUS [, KOTOPbIA, B CBOIO OYEPE/ib, 3aBUCHT OT XapaKTEpUCTUK CryXeBGHOoN

JINHUMA U NPUHATBIX MEP 3allnThbl.

[nsa HeakpaHMPOBaHHLIX CNYXeBHbIX NMHWMIA Heobxoaumo NpuHATL I, = 0 KA.

Onsa akpaHMpoBaHHbIX CRYxeBHbIX NMHWIA ToK noBpexaeHus I, (KA) Heobxoammo oueHuTb Nno dopmMyne

1,=25-Uy /(Re K5 Kp),

e Ky — ko3dhdULUMEHT, 3aBUCALLMIA OT XapakTepucTuK cnyxebHon nmHun (cm. Tabnuuy B.13);

K, — KoathduuMeHT, yunToiBaIOWNIA BANSIHME NPUHATLIX Mep 3almTsl (M. Tabnuuy B.14);

U,, — vimnynbcHoe BbigepxvBaemoe HanpsbkeHwe (cmoTpu Tabnuuy B.15 ans kabenen m tabnuuy B.16 gna anna-

patypebl), kB;
Rg — conpoTtuBnenne akpaHa kabensa, Om/km.

58




FOCT P 54418.24—2013

Mpw oueHke, Py, ANA NWHUA TENEKOMMYHUMKAUMN MaKCUMasibHble 3Ha4YeHWs [OMyCcKaemoro Toka noBpexge-
Husa [, cnegyowme:

- I, = 40 kA — pna kabenen Co CBMHLIOBbIM 3KPAHOM;

- I, = 20 kKA — ana kabenew ¢ anOMUHNEBBLIM 3KPAHOM.

MpumeyaHwune— 3TN 3Ha4eHNs ABNAIOTCA rPybon OUEHKON ucneiTatenbHoro Toka (), paspywaiowero
cTaHpapTHble kabenu TenekoMMyHUKauumn B Touke nopaxeHuss MonHuen. Ecnu cywecteyeT kakoe-nubo gokasarens-
CTBO, YTO 3TU 3HAYEHUS HE NPUMEHUMbl ANs OAHHOW KOHCTPYKUMM Kabensi, MOXHO MCMONb3OBaTb APYrMe 3HaYeHusl.
B atom cnyvae ansi oueHkM Toka NopaxeHusi HEO6Xo0AMMO NPOBOAUTL UCMBLITAHUS.

3HauveHusa Py n Py B 3aBUCMMOCTM OT TOKa nopaxenus [, npueegeHsl B Tabnuue B.17.

B.5.1.3 BepositHocTb (P%;) TOro, YTo nmomnagaHne BCMbIWKA MOMHUU OKONO CNYXe6HON NVHMN Bbi3oBeT
noBpexaeHve

BepositTHocTb, P'z, TOro, 4T0 nonagaHve BCMbIWKU MOMHUM OKOMNO CNyxebBHON NUHUM BbI3OBET OTKA3 NoAKIoYEeH-
HOWM annaparypbl, 3aBUCUT OT XapPaKTePUCTUK CMY>KEOHOW NIMHUU U NPUHATBIX MEP 3aLUTbI.

Koraa Y3I1, cooteetcTBytowyio [7], He ncnonb3aytot, 3HadeHne P'; paBHO 3Ha4eHuo Py,.

3Hauenus P, npuBegeHbl B Tabnuue B.7.

Korpa ncnonesyiot Y31, otBevatowyio TpeboBaHnsam [7], sHaqveHne Py Huwke Pgpp (cM. Tabnuuy B.5) n Py,.

B.5.1.4 ONTUKO-BONOKOHHbIE NIMHUN

ONTWKO-BONOKOHHBIE NMUHUM B HACTOSILLEM CTaHAapTe He paccMaTpuBalOTCS.

B.6 OueHka konnyecTtBa yuepba, L'y, B cny)xe6HON nuHun

B.6.1 O6wme nonoxeHua

Ywepb, L'y, meeT cpegHuin OTHOCUTENBHBIN pasMep KOHKPETHOMO TUMAa paspyLueHUsl, KOTOPbIA MOXET ObITb Bbi3-
BaH BCMbILWKON MOMHUW C Y4ETOM €ro CUnbl W NOCNeacTBUN.

Ero 3HaveHue 3aBucuT OT:

- TUNa W BaXHOCTN YCNyrW, NPegoCTaBsieMON HaCeneHuIo;

- L€HHOCTM TOBApOB, NOABEPTLMXCA Pa3pYLUEHUIO.

Ywep6, L', meHsieTcsi ¢ TMNom paccmatpueaemoro ywep6a (LY, L v L') n ans kaxgoro Tvna ywepba — ¢ TMNom
paspywenus (D2 n D3), BbidbiBatowero ywep6. Mcnonbaytotca crneayiowme o603HaYeHust:

Ls — ywep6 BcrneacTerne uanHeckoro paspyleHus;

L, — ywep6 BcneacTeMe 0TKa3a BHYTPEHHUX CUCTEM.

MpunmeyaHwune— Yuepd NpegocTaBnsieMon HACENEHUIO YCNYMN HE CHUTAIOT UMEIOWUM OTHOWEHWE K BIY,
chnegoBaTenbHo, ywepb, L', yenyrm paccmaTpuBaeTcsl TONBKO KaK 3KOHOMMWUYECKUIA.

B.6.2 3koHOMM4YeCKnM yLLepo
3HaveHune L, L and L, MOXHO onpedenutb No COOTBETCTBYIOLWEMY OTHOCUTENBHOMY pa3Mepy BO3MOXHOIO yluep-
6a no cnegyowemy NpubNUXKXEHHOMY pPaBEHCTBY

Lx=cley, (B.30)

e C — cpegHee 3Ha4YeHwe BO3MOXHOMO Yyllepba BIY, ero cogepxumoe u COOTBETCTBYIOWME paboThl B AEHEXKHbIX
eanHuuax;
Cy — wWTOroBble 3Ha4eHuss Ly v L'y, AN vcnonb3oBaHWs Ans BCeX TWUMNOB CNyXebHbIX NMHWKA, Koraa onpeae-
NeHWe ¢ U ¢, NPeACTarnseT CrOXHOCTb UMK TOYHO HE U3BECTHO

Ly=10"" L'y=1073
B=LYy=L% (B.31)
c=Lw=L7=L. (B.32)
B.7 OueHkKa 3KOHOMMYeCcKOoro yuepba
CroumocTb obuwero yuwepba C; MOXHO paccunTaTb no hopmMyne:
CL= (RatRy)Cat+(Rg+ Ry)(Ca+ Cgt Cgt+ Cc) + (Rg + Ry + Rw *+ Rz)-Cs, (B.33)

rme Rav Ry — cocTaBnsiiowpme pucka, CBsI3aHHOTO C rmbernbio XUMBOTHBIX 63 NpuHATUS Mep 3alwuThl;
Rg n Ry — cocrtaenalowme pucka, CBA3aHHOIO C PU3NYECKUM NOBpexXAeHneM 6e3 NpUHATUA Mep 3alumThbi;
Rc: Rm, Rw, Rz — cocTaensiowme pycka, CBA3AHHOTO C OTKA30M  3MEKTPUYECKMX W 3MEeKTPOHHbIX cuctem 6e3
NPUVHATWA Mep 3aluThl;
CA — CTOMMOCTb XUBOTHbIX;
Cg — cToMmocTb cuctem B B3Y;
Cg — cToumocTtb BOY,
Cc — cToumocTb cogepxumoro BIYVY.
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O6uwyio ctoumocTb, Cr, OCTaTouHOMO yuiep6a HECMOTPSl HA MEpbI MO 3alMTE MOXHO OLEHUTH MO CrneayoLen
cdopmyne

CrL= (RA+Ry) Ca+(RB+R\)(Ca* Cg+ Cs + Cc) +(Rc + Ry + Riw + R7)-Cs, (B.34)

me R'Awn Ry — cocTaenawowme pucka, CBA3aHHOrO C rmbenblo XMBOTHBIX C MPUHATUEM Mep 3aluTh;
'8 U R\, — cocTtaensowme pucka, CBSA3aHHOTO ¢ PUINYECKUM NOBPEXAEHMEM C MPUHSATUEM MEP 3aLLMTLI;
‘e Rm, Rw, Rz — cocTtaenaiouwme pucka, CBA3AHHOTO C OTKA30M  3AMEKTPUYECKMX M 3NEKTPOHHLIX CUCTEM C
NPUHATUEM MEP 3aLLUMTbI.
loposyto ctoumocTtb, Cpyy, MEP 3aWUTHI MOXHO OLEHUTL C MOMOLLBIO PABEHCTBA

Cpm = Cp-(i+ a+ m), (B.35)

rme Cp — CTOMMOCTb Mep NPOU3BOACTBA;
i — npoueHTHas CTaBka;
a — amMopTU3aUMOHHbIE OTUNCIIEHUS;
m — NepuoanyYHOCTb perfiameHTHbIX paborT.
SKOHOMUA AEHEXHbIX CPEACTB B rog S coCcTaBnsiet

S=CL—(Com+ Cro)- (B.36)
3awmTa agekBaTHa, €CnNyn 3KOHOMUST AEHEXHbIX cpeacTs B rog S > 0.
B.8 Ananuz npo6bnem

Ananu3 npobrieM B HaCTOSILLEM CTaHAAPTE HE PacCMaTpUBaEeTCsl.
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MpunoxeHne C
(cnpaBou4HOE€)

MeToAabl 3aUUTbl IONacTe

C.1 O6uwme nonoxeHuns

C.1.1 Tunbl nonacTeit n MeToAbl 3aWUTbl 415 lonacTen

CoBpeMeHHble flonacTu BeTPO3IHepreTMYecknx yCTaHOBOK MpefcTaBnAlT coboli 60/blive Mosble KOHCTPYKUUH,
N3roTOBNEHHblIE M3 KOMMO3WLMOHHBLIX MaTepuanos, TakMx Kak CTeknonnactuk, AepeBOo, APEBECHO-CMOUCTbIA NAacTuK K
yrnennactuk U3 yrnepofHoro BOJIOKHA. YT/1eniacTuk o6bIYHO MCMNOMb3yeTCcAa ANA NPULAHUA XXECTKOCTU KOHCTPYKLUUU
nonactn WAnM cneuunanbHbIX 3/1€MEHTOB, TakUX Kak KOHLUEBOW Ban ANA nonacTteil ¢ TOPMO3aMM Ha KOHLEBOUM 4acTu
(TOpMO3HOW MexaHU3M C KOHLieBbIM CPbIBOM MOTOKA). HekoTopble 4acTu M HaBECHbIE 3/IEMEHTbl, TakMe Kak KpenexHble
thnaHubl, NPOTMBOBECHI, LWAPHUPbLI, MNOALWUMHUKA, TPOCHI, 3/IEKTPUYECcKMe NpoBoLa, MPYXUHbl U KPENeXHble 3/1eMEeHTbI
cienaHbl U3 meTanna.

OfHO BpeMsA cyuTanocCb, YTO MOJIHUA He yAapuT B /IONacTu, cAesiaHHble UCKIIUYUTENbHO U3 HEMPOBOAALLErO
maTepuana, HO MpakTU4ecKuii OnbIT Nokasan, 4YTo 3TO He Tak. Ha camom gene MonHuSA ygapseTt B /lonacTu, He cofepxa-
wme kakme-nubo meTas/IMyeckue 3fIEMEHTHI, U Korga B nonactn obpasyeTca fgyra MOMHWW, BO3HMKaeT Cepbe3Hoe no-
BpexaeHue. [1Be CTOPOHbI AN NOKPbLITUS NOBEPXHOCTW 10NACTU 06bIYHO M3rOTaBNUBAIOTCA B BUAE OTAESNbHbIX INCTOB U3
CTEKNI0BOJIOKHA WM APYTMX KOMMO3WLMOHHBIX MaTepuasioB, CK/I€eHHbIX BMeCcTe BAO/Ib NepefHUX U 3afHUX KPOMOK U
NPUKNEEeHHbIX K BHYTPEHHEN Hecylleil KOHCTPYKLUKU, TakkKe U3roTOBMIEHHON W3 CTEK/0BOJIOKHA.

BHyTpy nonactu ectb 60/bluiMe BO3AYXOHAMNO/IHEHHbIE MOJIOCTN, 06pa3oBaHHbIE NOKPLITUEM MOBEPXHOCTU U BHYT-
peHHEe KOHCTpyKUuMel n yBenmuusawLlime o6y AnuHy nonactu. C Apyroli CTOPOHbI, MOKPbLITUSA onacTn obecneymsarT
TaKke MexaHU4ecKyl MPOYHOCTb JIONacTW, YTO NO3BOMSAET HE MCMO/b30BaTb CU/IOBOI NOHXEPOH. B utore nonactu moryt
ObITb COeMHEHbI B OAHO Lesioe, U, cefoBaTe/lbHO, Takne nonactM MOryT 6biTb 6€3 Bbille yKa3aHHbIX KeeBbiX coefunHe-
Huil. CylecTBYeT HECKO/IbKO TWUMOB JsionacTeil B 3aBUCUMMOCTU OT NMPUMEHAEMOro MexaHu3Ma ynpaB/ieHUs U TOPMO3HOro
YyCTpOWCcTBa, a Takke MCNOMb30BaHUSA M30MALMOHHOIO M MPOBOASALWEro KOMMO3WLMOHHOTO mMatepuana. [MaTb OCHOBHbIX
TMNOB NpeAcTaBfieHbl Ha pucyHke C.1.

B nonactax Tuna A Ana TOPMOXEHWS MCMNOMb3yeTcs WMWTOK (3/1epOH) Ha BHELLHeW CTOpOHe nepefHei kpomku. Ha
nonactax tuna A MecTamMy nonajaHus MOJSIHMM 4acTo 0KasblBalTCHA CTasibHble LapHUpbl WWUTKa, ¥ 04eHb 4acTo Habno-
JaeTcs cepbe3HOe MoBpeXxAeHue, NOCKOJSIbKYy MOoNepeyHoe ceyeHue cTasibHbiX TPOCOB, MUCNOJMb3yeMblX ANA paboThbl
WnTKa, 06bIYHO SABNSETCA HefOoCTaTOYHbIM A/ MPOBEAEHUS TOKA MOJSHUW.

PucyHok C.1 — Tunbl fionacTeii BETPOIHEPreTMYeckux ycTaHoBOK

B nonacTsx Tuna b ncnonb3yeTcs TOPMO3 Ha KOHLEBOW 4YacTu, KOTOPbIA yaepXuBaeTcs MPYXUHOR v oTnyckaeTcs
Mpn 4Ype3MepHOil CKOPOCTU BpalieHWs OT LEeHTpo6exHol cunbl. UTo Kacaetca nonacTeid Tuna B, mMecTta nonagaHus
MOJSIHUM OCOGEHHO BUAHLI HAa MPOTSXEHUU HECKOMbKUX AECATKOB CAHTUMETPOB OT BHELIHEro KOoHLa WM Mo Kpasm
BHELWHEro KOHLA B MecTe HaxoX[eHWs BHELWHEero kpas KOHLEBOro Baja. HauumHas OT ToukuM nonagaHusi, gyra MOJHUK
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06pasyeTcsi BHYTPM KOHEYHOMN YacTu K BHELLHEeMY Kpato KOHLEBOro Bana, a ¢ Apyroro koHua Bana gyra o6pasyeTcsi BHyTpU
OCHOBHOW NONacTV BHM3 MO HaMNpPaBreHWIO K CTanbHOMY KPenexHoMy dnaHuy Ha Komerne nonactu. Takue BHYTpeHHue
Oyrv HEM3MEHHO BedyT K KatacTpoduyeckoMy paspylennto nonactu. Jlonactm tTuna A v b LWMPOKO NpUMEHANUCh Ans
BETPOSHEpPreTMYecKMx ycTaHoBok Gonee craporo obpasua mowHocTsio 100 kBT.

Jlonacte TMNa B — 310 nonactb € KOHUEBbIM TOPMO30M, KOTOPbIN yNpaBnseTcs ctanbHbiM NpoBodoM. YTo kaca-
eTcs nonacten Tuna B, mecta nonagaHmna MONHUM NPEUMYLLECTBEHHO HaxoAAaTCs Ha NPOTSKEHNN HECKONBbKMX AeCATKOB
CaHTMMETPOB OT BHELUHEro KOHLUA UIn NO KPasiM BHELWUHEro KOHUA B MECTe HaxXOXAeHUs1 BHELLHEro Kpas KOHUeBoro Barna.
Uto kacaetca nonacten Tuna B, Takke kak n y Tuna b gyra monHumn, obpaszoBaHHas BHYTPU KOHEYHOW 4acTu mexay
TOYKOW MonagaHusi W BHELLHUM Kpaem Bana, NMpUBOAUT K CepbesHbiM noBpexaeHusiM. Ha nonactax tuna B nospexae-
HVMe OCHOBHOW NonacTn Haubonee 4acTo MPOUCXOAUT, Koraa CTanbHON MPOBOA HE MOXET MPOBECTU TOK MONHUKU. MuHu-
MarbHbIM guameTp CTanbHbIX NPOBOAOB, UCMONb3YeMbIX ANsA 3TUX uenen, coctaenseTt 10 mm unu 12 mm ana nonacten
anvHown 17 m. Takme npoBoga cnocobHbl NPOBOAUTL GOMBLIYIO YacTb TOKOB MOMHWM W, TakMM 06pasom, sawmwarb
OCHOBHYIO NonacTb OT noepexaeHns (cm. B.6 ¢ ganbHelwmm onucaHnem onpefaeneHnst pasmepoB CUCTEM 3aLUUThI).

Jlonactb TMna [N — 370 NonacTb, NOMHOCTLIO M3rOTOBNEHHAsA U3 HEMPOBOASLWMX MaTepuanoB. OnbIT ¢ HENPOBOAS-
WMMM NONacTsIMU MOKa3bIBAeT TO Xe camoe, YTO M C APYrMMU TUNamy nonactel, TOUKU NonagaHus MONMHUM O6bIMHO
HaxoaaTcs 6nusko K KoHUy. 1o cpaBHEeHUO ¢ ApyrMMM TUNamy fonacTteil TOYKM NonagaHnsa MOMHWUKM Takke MOoryT ObiTb
pacrnpegeneHsl 6ecnopsgoyHO B ApYrux mMectax Mo Bcel AnvHe nonactu. Jlonacte Tuna [l — 3710 nonacte, y KOTOpPON
HEKOTOpble 3NeMEHTbl KOHCTPYKUMWM 3aMeHeHbl YINepoaHbIM KOMIMO3UTHBIM MaTepuarnoM, nockonbky oH obnagaert Hau-
fonee NoaxodsaWMMM MEXaHWYECKUMN CBOMCTBaMU. B 3aBMCMMOCTM OT KOHKPETHOW KOHCTPYKUUW YrNepoaHbI KOMMO3K-
LUMOHHBIN MaTepran MOXeT MCMONb30BaThCA B KAYECTBE AMeMeHTa YNPOYHEHUsI MOKPLITUSI NOMNAcTh, a Takke Ans Hecy-
LMX SMEMEHTOB KOHCTPYKLMM B BUAE CUITOBOTO NOHXEPOHA N OCHOBHOIO CIOMCTOro nnactuka. bnarogaps ero anektpu-
YECKUM CBOWCTBaM OH MOXET ObITb BKIIOUEH B 3M1EMEHThl BEPTUKArNbHOro monHueotsoga CM3. Bonpockl no monHuesa-
WMTe fionacTen BeTPOSHEpPreTMHeCckUX YCTAHOBOK, COAEpXalmX YrnepoaHbli KOMMO3ULMOHHBI MaTepuan, paccmoTpe-
Hbl B C.3.

Benbiwky MonHuK, nonagarowme B HENPOBOAALWME NONACTU UK M3OMSILMOHHBIE YacTu JlonacTen, coaepXalume
NPOBOAUMBIE YaCTU, MOXHO MO MEHbLUEN Mepe OOBACHUTL TEM, YTO 3arpPsA3HEHUS U BOAA CO BPEMEHEM AenatoT Takue
nonactu 6onee npooguMbiMu. JlaGopaTOpHbIe UCNBITAHMA BLICOKMM HamnpshkeHWeM Mokasanu, 4To AyroBow paspsg
nonagaeT B HEMPOBOAALWYME nonacTtu, hakTmieckn oGpbi3raHHbIe COMeHON BOAOK, Kak ecrnu 6bl nonacte Gbina metannu-
yeckon [20]. dpyroe 0ObsicCHEHUE 3aKIMIOYaeTCs B TOM, YTO JIONAcTU NPOCTO HAXOASTCA HA NYTU yaapa MOSIHUK B BETPOBYIO
TypOuHy. Kpome TOro, N3BeCTHO, YTO pa3psigbl Ha NOBEPXHOCTU 00pa3yloTcs nerde, YeM B BO3gyxe, U OCOOEHHO, eCnn Ha
NOBEPXHOCTM eCcTb COMb U Boga. B nobom cnyyae npakTuyeckuii onbIT NMOKa3biBaeT, YTO CEPbLE3HOE MOBPEeXAeHNe Mon-
HUeNn Kak HenpoBogsAwwmx nonacten (tun M), Tak n nonacten, coaepxalmx yrnepogHsliii KOMNO3MUMOHHBLIA MaTepuarn
(Tvn E), BO3HUKaET AOBOMIBHO YacTo, U NO3TOMY Heobxoauma MonHWesawmTa.

MpumevyaHne — CcbiNkn Ha nUTepaTypHble UCTOYMHUKM YKasaHbl uudpamu (X) B AaHHOM NPUITOXEHUU
W npeacTaeneHsl B 6ubnuorpadmn4eckom cnucke.

C.1.2 MexaHn3m pa3pyLueHna nonactn

TUNWYHBIMKM BUAAMU paspyLiEeHW B TOYKaX NonagaHusi MONHUKN SABNAIOTCA PACCNOeHNe U CXXUraHue Komnosuum-
OHHOrO MaTepmana rnoBepxXHOCTH, a TaKKe HarpeBaHWe UNu NNaeNeHNe METANSIMYECKMX SNMEMEHTOB, CNyXXalMX TOYKamu
Kpennexus.

Hanbonee cepbesHbie NOBPEXASHUA NONACTEN BETPOIHEPreTUHECKUX YCTAaHOBOK BO3HWMKAIOT, KOrgaa MOnHust 06-
pasyet gyrm ¢ BbICOKOW 3Hepruel7| BHYTPU nonactu n3-3a nonagaHna B HesawuWeHHY 4acTb NOBEPXHOCTU NonacTu. ﬂyI’VI
MOryT 06pa3oBbIBaTbCA B BO3AYLUIHOM NPOCTPAHCTBE BHYTPU NONACTWU UNK BAOMNb BHYTPEHHWX NoBepxHOCTeN. [pyrov Bug
noepexageHus HaGJ'IIO.D,aeTCFI, KOrga ToK MONHUKN UNKU ero 4acTb NPOXoauT B UNu Mexagy CnoaMmm KOMNO3UUNOHHBIX MaTte-
pVanoe, NN B KNeeBbiX TPEWMHAX NPUMEHNTENbHO K CUCTEME BEPTUKANbHBLIX MONHMEOTBOAOB, BO3MOXHO, U3-3a TOrO,
YTO B 9TUX COSAX M TPELLMHAX HaKannMeaeTCcs BOAA. YAapHas BONHA, BbI3BAHHAA TakKMMU BHYTPEHHUMMW Oyramu, MOXeT
OyKBanbHO B3OPBaTh NONACTb, Pa3opBaB NOBEPXHOCTb NONACTU BAOSb KPOMOK U OT BHYTPEHHErO CUNOBOIO NOHXEPOHa.
PaccmaTtpuBaloTea Bce CTENEHU MOBPEXAECHUS, HAYMHASA OT TPEWWH Ha NMOBEPXHOCTU 4O MOMHOrO paspyweHns nonactu.
B HeKoTOpbIX Cryyasix yaapHble BONMHbI PACNPOCTPAHAIOTCA OT NONAcTW, B KOTOPYIO yaapuna BOMHa, Yepes CTynuuy B
Apyrve nonacTy, Bbi3biBasi X NOBPEXAEHWE.

BHyTpeHHWe ayrv vacTo o6pasyloTca Mexay TOYKOW NONagaHus MOMHUM Ha KOHYMKE Nonactu u Kakum-nubo
TOKOMPOBOASALLMM 3NEMEHTOM BHYTPM nonactu. Yto kacaeTcsa Tuna B, noBpexaeHne 4acTto CBOAUTCA K NOBPEXAECHUIO
KOHLEBOW 4acTh, a OCHOBHasi 4YacTb NONacTu He noepexpaeTtcs. MoBpexaeHne OCHOBHbIX YacTen nonacten tuna B
06bIMHO HabnogaeTcs, koraa ayra 06pasyeTcst BHYTPU OCHOBHOM YacTn nonactu. OBbIMHO 3TO NpoOMCXoaUT B TeX CnyqasXx,
Korga cTanbHOM MPoBoAd, YNPaBMsoWMiA TOPMO3OM KOHUEBOW 4acTu Nonactu, UMEET HEAOCTATOMHOE NOMNepeYHoe ceve-
HWe gns Toro, 4TobLl NPOBOANTL TOK MOMHUM M3 KOHLIEBOrO Bana B CTynuuy. YTo kacaeTtcsa nonacrten tuna A, OCHOBHas
YacTb NonacTu paspylwaetcsi. SBneHne, BbidbiBalLee Cepbe3Hble NOBPeXaeHns KOHCTPyKuun nonacten BIY, aenset-
cfl, cnepgoBaTenbHo, 06pa3oBaHNeM yaapHOW BOMHbI BOKPYT AyrM MOMHUM BHYTPU nonactm. HesHauntenbHoe nospexae-
HVMe MOXET BO3HWKHYTb, korga Ayra MOMHUM 00pasyeTcsl Ha BHELWWHEW NOBEPXHOCTU UMK KOrga TOK MONMHUM NPOBOAUTCA C
NOMOLLBIO MeTanIM4Yeckmnx anemMeHToB € HeQOCTaTOYHbIM NonepeYvHbIM Ce4YeHUem. He cnegyet nytaTb BbICOKOSHEpPreTn-
Yeckoe BHYTpeHHee ayroobpasoBaHue, Bbi3blBaloWee NOBPEeXAeHNe KOHCTPYKUMK, C HU3KOSHEPreTUHECKUMU HacTUUHbI-
MW paspsgamuy, ykasanHeimm B C.2.4.
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C.2 MeTopAbl 3aWnThHI

C.2.1 O6wume nonoxeHuns

O6wei Nnpobnemoii MonHMe3auwnTbl nonactein BIY saBnsetcs 6e3onacHoe NpoBeAeHME TOKa MOJSTHUM OT TOYKM
nonagaHusa A0 CTynuubl Takum obpas3om, 4To6bl u3lbexaTb o6pas3oBaHMA AYrM MOJSIHUM BHYTPWU Nonactu. ITOr0 MOXHO
[OCTUYb MYTEM yBOAA TOKA MOJIHMM OT TOYKW MonajaHus no MoBepPXHOCTW K KOMEJlo /IonacTu, UCNonb3ys MeTansinyec-
KMe MPOBOAHWKMW, NMPUKPEN/EeHHbIe Kak Ha NOBEPXHOCTM /ionacTu, Tak U BHYTpM Hee. [pyrMm MeToAoM siBnsetcs gobas-
NleHne nNpoBoOAALLEro Marepuasna K camoMy Martepuasly NoBepxHOCTW nonacTtu, fenas, Takum obpasom, fionacTtb gocra-
TOYHO TOoKONpoBOAsALWeEN ANsA 6e30nNacHOro Npoxoga Toka MOJSIHAM K KOMen nonactu. BapumaHTbl aTux ABYX MeTO[0B
ncnonb3ylTca gna nonactein BIY (pucyHok C.2).

MNpuemHuk MpnemHmnk

PucyHok C.2 — MpuHUMNbI MOMHME3awWnTel 418 nonactein 6onbwmnx BIY

C.2.2 Bo3gylwHble cuCTeMbl nepexsaTa yAapoOB MOJIHUW, PaCNOSIOXEHHbIe Ha MOBEPXHOCTWN /IoNacTn UIn
noMeLleHHble BHYTPU

MeTannunyeckue NPoOBOAHWKM Ha MOBEPXHOCTU NonacTu, CAyXalue B KayecTBe BO3AYLIHON CUCTEMbl mepexsarta
yA4apoB MOJIHAM WU CUCTEMbI BepTUKa/lbHbIX MOJSIHUEOTBOAOB, AOJ/DKHbI MMETb JOCTaTO4YHOe MnonepeyHoe CeyeHue,
4TO06bI 06M1a4aTb CNOCOOHOCTLIO BblAEPXKMBATbL NPAMOE nonagaHve MOSAHWW U NPOBOAUTH BECb TOK MOAHUKU. Kpome
TOro, He06X0A4MMbI TOYHbIE pasMepbl, YTOOblI [O6BUTLCA HaAEeXHOWN duKcauny ¢ NOBEPXHOCTbIO nonactu. MuHumanbHoe
nonepeyHoe ceyeHne Ana aaomMuHna — 50 mm2. Tpn MCNoOMb30BaHUU MeTa/lsINYECKUX MPOBOAHUKOB C yKas3aHHbIM
MWHUMasIbHbIM NOMNEpPEeYHbIM CeYEHUEM MOTyT BO3HUMKHYTb NpobsieMbl B AOCTVKEHUW WX HaAeXHoW dwukcauuun. Bonee
TOro, NPOBOAHWKN, YCTAHOBJ/IEHHbIE HA MOBEPXHOCTU /i0ONacTu, MOryT MOABEPrHyTb PUCKY a3spofuMHaMUKy nonactu Wau
nNpov3BOAUTbL HexenaTenbHbii wym [21], [22].

[ns MONHWeoTBOAOB, MOMELLEHHbIX B IONACTb, MCMNOMAL3YIOTCA MPOBOAA WM onsieTka kabenei Kak U3 antoMuHMS,
Tak U 13 megun. CylecTBylOT CUCTEMbI 3alUTbl, B KOTOPbIX MeTan/Inyeckuii NpOBOAHWK, COeAVHEHHbIA C komenem nona-
CTW, HaXo0AMTCA WAN HA MOBEPXHOCTW /ioNacTu BAO/b ee 3ajHeill KPOMKM, WU BHYTpPU 3agHeil KpoMku. HekoTopble
KOHCTPYKUUW rionacTeil uMelT MeTan/inyeckne MpPOBOAHUKM, PAaCMONOXEHHble BAOAb NepeaHnx n 3agHUX KPOMOK
(tvn B). Kpome TOro, HekoTopble KOHCTPYKUUW MMEIT MeTanimyeckue MOJIHUEeY/0BUTeU, PacnosfioXeHHble Ha MoBepXx-
HOCTM BOKPYT /IONACTU B HECKOJ/IbKMX TOYKaX BAOJb S1IONACTW, KaxAbli 13 KOTOPbIX COeAMHEH C MPOBOAHMKAMM, pacrnoso-
XEHHbIMW BAO/Ib KPOMOK sionacTtn [22] — [26].

C.2.3 Kneiikue metananyeckue neHTbl U CETMEHTHbIE IEHTbl MOSTHUEYN0BUTENSA

Kneiikasa anoMuHueBas feHTa, pacrnosioXeHHas Ha MOBEPXHOCTW 0MacTu, MOXeT MCNOoMb30BaTbCA B HECKO/b-
Knx nccnegosaHunsax. OgHako Takue NeHTbl UMEeT TEHAEHLUUI0 OTKIenBaTbCs B TEYEHUe Heckonbknx mecsues [23] n [27].
Mpn ycnosuu, 4to npob6sieMa COXpaHeHUs fIEHTbl Ha /I0NacTu MOXEeT OblTb pelleHa, BO3MOXHO, MeTasl/Inyeckne SeHTbl
MOryT 6bITb MOMIE3HBIM MEeTOAO0M 3aliuTbl OCOGEHHO B KayecTBe MOAepHM3auuu A8 CYLecTBYLWUX He3al U eHHbIX
nonacteli. CnepyeT, 04HaKo, OTMETUTb, YTO 6GONblUMe yAapHble BOJIHbl CBAA3aHbl C BeJEHWEM BCMbILKMA BO6AM3N MOBEpPX-
HOCTM nonacTtun [21]. 3ToO MOXEeT NPUBECTU K MOBPEXAEHUIO CTPYKTYpPbI.
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HekoTopble 3KCNEePUMEHTbI C CErMEHTHbIMU NIEeHTaMn MOJTHUEYNOBUTENS nposogunuck paHee [28] u [29]. Takue
CermMeHTHbIe NEHTbl UCNONb3YIOTCA Ha obTekaTensix aHTEeHHbl NeTaTenbHOro annapara, NOCKOMNbKY OHU He BNUAIOT Ha
curHan pagapa. WMcnonb3oBaHne CErmMeHTMPOBAHHBLIX NMEHT MOJIHMEYNOBUTENS C ANUTElNbHbIM CPOKOM CAyxBbl Kak
yacTu MonHuesawmTel gna nonacted BJIY, copepxawmx yrnepogHbii KOMMO3WLUMOHHBLIN Martepuan, pacCMOTPeHO
B nutepatype [30].

BO3M0)KHO, 4YTO MeTannuyeckasl neHTa MoxeTt ObiTb UCMONb3oBaHa B KayecTBe 0[J,H0pa3OBOI‘/‘I 3alnThl, KOTOPYIO
Heob6x0aMMO 3amMeHsTb nocne ygapa MOMHUN.

C.2.4 BHyTpeHHMe cncTeMbl BepTHUKaNbHbIX MOJTHNEOTBOAOB

PeweHune BONpocoB, CBA3AHHLIX C NPOBOAHMKAMM, PACTIONOXEHHBIMU HA MOBEPXHOCTU NONAacTH, 3aKmio4aeTcs B
TOM, 4YTOOB!I pacnonoxute MONHWEOTBOABI BHYTPU nonactu. Metannuyeckme kpenneHus Ansi NPOBOAHMKA NPOXoaAaT
CKBO3b MOBEPXHOCTb U CYXaT B KA4YeCTBE OTAENbHbIX MPUEMHUKOB MOIHMK. Takme CUCTEMbl 3alMThl UCTIONbB3YIOTCA Ha
netatenbHbIX annaparax [21].

Cuctema MOMNHMe3alWmMThbl, UCNoNb3yemasl Arsi MHOTMX fornacTer M Npou3BoAMMAasl B HAcTosilLee BpPeMsi, UMeeT
oTAenbHble NPUEMHUKN MOSTHUM, PacMONOXeEHHbIe HA KOH4YMke nonactu (tunbl A u b Ha pucyHke C.2). Cuctema Beptu-
KanbHbIX MONMHUEOTBOAOB NPOBOAUT TOK MOJTHUM OT NMPUEMHUKOB Ha KOHYMKE K KOMEIo nonactw. ﬂj‘lﬂ ronacTteu ¢
TOPMO3aMM Ha KOHLEBOW YacTu CTanbHOW NPOBOA, YNPaBNSIOLWMA KOHUYMKOM, UCMONb3YEeTCs B KA4YeCTBE BEPTMKANbHOIO
mornHueoTeoga (Tun A). Ecrin nonactb He MMeeT TOPMO30B Ha KOHLUEBOW 4acTu, TO MEAHLIN NMPOBOA, PacnornoXeHHbIN
BAONb BHYTPEHHErO FOHXEPOHAa, UCMONb3yeTcsl B Ka4ecTBE BepTUKArbHOro MonHueotsoga (tun b).

BbIno M3roTOBNEHO HECKOMBKO ThICAY NonacTel ¢ Takow cuctemon monHuesawmTtsbl (Tun A n b Ha pucyHke C.2).
OueHb ycnelleH onbIT paboTbl ¢ JAHHOW CUCTEMON MONHMe3awmThl 4nsa nonacteit anudor 20 m [31]. MpuHUMN ncnonb-
30BaHWs OQHOMO WM HECKOJBKMX BHELWHMX CPeACTB BO3QYLUHOMO nepexasata BCrbleK MOMHUU, COEAUHEHHbIX C BHYTPEH-
HUM BepTMKanbHbIM MOSTHUEOTBOAOM, LUMPOKO UCMONb3oBaricd MHOMMMK U3roToBMTENsIMU Anist nonactein go 60 m. [na
TaKMX ANWMHHBIX JToNacTel OnbIT nokasars, YTo CYyLeCTBYET PUCK NPSIMOro nonagaHunsi MOSTHUK Yepe3 CIIOUCTbIW maTtepuan
BO BHYTPEHHWI BEPTUKAaIbHbIN MOMHUEOTBO, Bbi3blBasi CEpbe3HOe MOBpexaeHue rnonactu. 3tm npobnemsl, No-BUaAM-
MOMY, CBSI3aHbl C HEKOHTPONMPYEMbIMM YacTUYHbIMK paspsgamu, 06pasylowmmMucst oT BHYTPEHHUX TOKOMPOBOASLLMX
yacTen (BepTvKanbHbIN MOMHWMEOTBOA, 3MIEMEHTbl COEAVHEHUS U T. M.).

Korga Takve HM3KO3HEpretudeckue YacTuuHble paspsigbl 06pasyloTcsl 0T BHYTPEHHUX METanfMyeckmx Jactein ro-
nactu, oHM GyayT pacnpoCTPaHsATBCA PaBHOMEPHO ObICTPO, Tak e kak pa3psigbl, obpasylowmecss OT NpMeMHUKOB. Kak
TONBbKO 3TU BHYTPEHHME pa3psaabl yAapsoT BO BHYTPEHHIOW MOBEPXHOCTb NONAcTU, OHW ByayT No OTHOLIEHUIO K YacTuy-
HbIM paspsigaM Ha BHELWHeN NOBEPXHOCTU NOMacTu yCuUNMBaTh 3MEKTPUYECKOe HanpsbkeHWe Ha CrnoucTbii martepuan.
YBenuyeHHoe HanpsikeHne, BO3MOXHO, He siBnsieTcs npobnemol 4ns orpaHMYeHHOro Yucra YacTblX U3MEHEHUI norst
(NpyeMHVKM yaapa MOMNHWMK NN COCeaHne KOHCTPYKLUM), HO KOraa nonactb nogBepraeTcs BO3AEWCTBUIO HECKOMBbKMX
yOapoB BO BpPeMsl BCEro cpoka cnyxbObl, HanpsikeHne MOXeT CO BpemMeHem 06pa3oBaTh Uenbit 3neKkTpuyecknii npoGomn.
dunanyeckoe BO3OENCTBME Ha foONacTb C KaHana 3MeKkTpu4eckoro Npobos Takoro BbICOKOro HanpsXXeHns QOBOSNbHO
OrpaHn4eHo, HO NOBpPEXAeHNe, CBA3aHHOE CO CNeayoWwmM TOKOM MONHUKM ByaeT paspylumnTensHbIM, Kak ykaszaHo B C.1.2.

Takum paspsgaMm MOXHO NPensiTCTBOBaTb UK YCTPaHATb UX NyTEM 3almTbl BHYTPEHHETO BEPTUKANBbHOIO MOMHWE-
O0TBOJA U APYrMX NPOBOAALLMX SNEMEHTOB B NONACTU NPU NOMOLLW 3MEKTPOU3ONALUMOHHOTO Matepuana, Takum obpasom,
yMeHbwas npobnemy [32] u [33].

C.2.5MpoBoasAwwme MaTepranbl NOBEPXHOCTH

AnbTepHaTMBOW BO3AYWHOW CUCTEME NepexBaTta BCMbIWEK MOJIHWM, PacnonoXeHHON Ha NOBEPXHOCTU fonactu,
ABNSAETCA CO3AaHWE CaMOoW NPOBOAALLEN MOBEPXHOCTU. B aBMaUMOHHON NPOMBIWNEHHOCTU MOMHUE3almTa cTeknonna-
CTUKa M yrnennactuka ans Kpbinbee U NoBepxXHOCTEN, NOABEPralolMXcsl BO3AEUCTBUIO MOMHUK, AOCTUIAeTCs nyTeM Ao-
6aBneHns NPoBOASALWEro Matepuana BO BHEWHWE Crov, Takum obpaszoM CHuxkas noepexaeHne Hebornblion obnactu B
TOYKe nonagaHus MonHuun. [MpoBOAALMM MaTEPUaNoOM MOXET CRYXUTb MeTans, HanbiNeHHbIN Ha NMOBEPXHOCTb, BONOK-
Ha C MeTanMYecknMm MOKPbITUEM BO BHELHWX CMOAX KOMMO3WUMOHHOIO Matepuana, metannuyeckue nposoja, snne-
TE€HHbIE BO BHEWHWE CNOW KOMMO3ULIMOHHOIO MaTtepuana unm Metarnnmyeckme CeTku, pasmeLLeHHbIe NPSAMO nog noeep-
XHOCTBIO [21], [26], [34] v [35]. MonHuesawmTa nonacten B3Y caenaHa n3 MetannmMyeckon CeTku, MOMELLEHHON BAOMb
CTOPOH Nnonacrten NPAMO NoA Hapy>XHbIM OoTAenoYHbIM cnoem (D Ha pucyHke C.2). UHorga cambiii KOHYMK nonactu unu
cAenaH u3 Mmetanna unu NOKPbIT MeTannuyeckon nnactuHon [23)], [24], [25], [26], [36] v [37]. NpeumyiecTBO ncnonb3osa-
HUSI METANNNYECKUX CETOK UNK APYIMX TOHKOCTEHHBIX NPOBOASALWMX MOBEPXHOCTHBIX 3NEMEHTOB A1l BEPTUKAmNbHbLIX MOSI-
HWEOTBOAOB 3aKNKDHAETCA B TOM, YTO BO3MOXHbIE BHYTPEHHWE NPOBOASILLME 31€MEHThI (YrNepoaHbIi KOMMO3ULIMOHHBIA
mMaTepuan) 3alWuilleHbl OT 3NEKTPUYECKOro Nons U, cneaoBaTenbHo, OT NPAMOro KacaHus monHuen. MupyktueHoe nape-
HWE HanpsbkeHWs BAOMb MONHUEOTBOAA, CBSA3aHHOE ¢ 6onblwmnm nepenagom Toka, 6yaeT HEMHOIO CHUXEHO, UTO KpanHe
BaXHO, y4nUTbIBas pUck BOKOBbLIX Berbilwek. OgHako Heo6XoaMMO yuuTbIBaTh TaKkKe PUCK MPSIMOTO MonagaHnsl MOIHUKM B
pebpo TakMx TOHKOCTEHHbIX 3MIEMEHTOB U BO3MOXHOCTb HEPABHOMEPHOIO pacnpeaeneHusl Toka u3-3a NOBEPXHOCTHbIX

achdexToB.

C.3 3nemeHTbI KOHCTPYKLWUM U3 YINEepoaAHOro KOMNO3ULMOHHOIO MaTeprana

YrnepogHble KOMMNO3ULMOHHbIE MaTepuanbl GbinM MCNonb3oBaHbl ANA  KOHUEBbLIX BanoB Ansi Hebonblmx nonac-
TEeW U B HACTOsIWEE BPeMSsl, KaKk NpaBumo, UCNONb3YTCA KaK Matepuan apMupoBaHus bonblumx nonacter. bnarogaps
CBOUM NpeeoCXoAHbIM MEXaHUYEeCKUM cBOKCTBaAM marepuan ncnonb3yeTcd KakK ansa CUNoBOro UeHTParibHOro INoHXepo-
Ha, TaKk n NnpaAMO B NMOBEPXHOCTU nonacTtu. I'Ipe,qnonaraeTc:ﬂ Ncnonb3oBaTb yrnepo,D,HbM KOMI‘IO3VILI,VIOHHbIVI Martepuan

64



FOCT P 54418.24— 2013

[ONs 3/1IEMEHTOB KOHCTPYKUMW U Aasblie, Tak Kak pasmep sionacteii yBenuumpaetcs. [M03TOMy OCHOBHOI BOMPOC 3ak/to-
YyaeTca B TOM, KaK YrnepoaHbli KOMMNO3ULMOHHBIA MaTepuan pearvpyeT Ha BO3[eiCTBUME TOKOM MOJIHWUM, MonajatoLium
1 NpoTekawLWmUM BHYTPU MaTepuana. B gaHHOM cnyvae ABa 3/1€KTPUYECKUX CBOWCTBA Yr/1epOLHOr0 KOMMO3ULMOHHOMO
MaTepuana B 3HAYMTENIbHOW CTeneHu OT/MYalT ero OT U30TPOMHbIX MPOBOAALLMX MaTepuasnoB, TakMX Kak MeTassbl,
yaenbHasi 3/1eKTPONpPoBOAHOCTb MO MOCTOSHHOMY TOKY W CTeNeHb aHu3oTponuu. Ans yAenbHON 3/1eKTPponpoBOAHOCTU
no NOCTOSIHHOMY TOKY Yr/1epOIHOr0 KOMMO3MLMOHHOTO MaTepuana 06bl4HO YCTaHOB/IEHO 3HaueHue, koTopoe B 1000 pa3
HXE 3HAUYeHUs ANs anoMuHusA, T. e. 3,5 Ha 104 cvm/M. TO SBASiETCA NPUGAN3UTENbHBIM 3HAYEHWEM, YCTAHOB/IEHHbIM
[ONSi ABYOCHbIX MACTUH U3 TKAHHOTO YrNepofHOro KOMMNO3WLMOHHOIO Martepuana, MCnofb3yeMbiX A5 MOBepXHOcTel
HEO6OMbLWKMX NeTaTeflbHbIX annapaToB, U U3MEPEHHbIM MapasfieNibHoO C MOBEPXHOCTbID ob6pasua [35] u [38].

B 3aBUCUMOCTU OT peasibHOM KOHCTPYKLMU U TEXHOOTUWU MPOLUMBKA 3/1€KTPONPOBOAHOCTL YI/1I€POAHOr0 KOMMO3K-
LMOHHOTO MaTtepuasa UMeeT OYeHb BbICOKYH CTeNeHb aHu30Tponuu. Hanpumep, ecTb AaHHble MO 3N1EKTPONPOBOAHOCTM
06pasuoB M3 Yr1epofHOro KOMMO3WULMOHHOIO MaTtepuasna, UCMonb3yeMblX A/ UCTbITaHUA Ha yaapbl MOSHAM B aBuauu-
OHHOW NPOMbILLIEHHOCTU. D/IEKTPONPOBOAHOCTL TakMx 06pasLoB MeHSeTCcs B npefenax 4yeTbipex NopsAKoB BeNUMYWH
[ANsi pasHbIX HanpasneHuit Toka [39]. Mo3TOMy pPe3nCTUBHbLIA HarpeB YriepogHOro KOMMO3MLMOHHOIO MaTepuana npu
NOLBEPXXEHHOCTM BbICOKMM MJIOTHOCTAM TOKa MOXET ObiTb KPUTUYHbIM. OCOGEHHO B TOYKax nonagaHus MOMHWK, rae
BbICOKME TOKU BXOAST B AOBOJIbHO 3aMKHYTYH 06/1acTb, TeMnepartypa M3-3a noTepu mKoyneii MOXeT MpeBbllaTb Temmne-
patypy ucnapeHus MaTpuubl (npuénusntensHo 200 °C). Korga maTpuua mcnapsietcs, faBfieHne OT BbIAEeNSHWNXCs
ra3oB MOXET BbI3BaTb pa3pylleHMe U paccnavBaHue YrepofHOro KOMMO3WLMOHHOIO Martepuasna. YrnepoaHbliA KoMmno-
3ULMOHHBIA MaTepuan faxe MOXeT cropeTb, 0COGEHHO B TOUKe MonagaHust MosiHum [35].

Ecnu yrnepoaHblii KOMMNO3MLMOHHBIA MaTepuan MCrnosb3yeTcsl B fieTaTeslbHbIX annaparax, cuMtaeTcs o6s3aTenb-
HbIM MCNO/Mb30BaTh MOJIHUE3ALNTY A/ 31EMEHTOB U3 Yr/1epoAHOr0 KOMMO3ULMOHHOIO MaTtepuana, KoTopble MOoryT
OblTb MOPAXEHbI MOMHWER WM MOryT NMPOBOAUTbL TOK MOMIHUM. Bbinn cnyyan MOBpEXAeHWs MOJSIHME KOHLEBbLIX BasioB
13 yrnepoAHOro KOMMo3WLMOHHOIO MaTtepuana Ans nonacteli B3Y. HekoTopble naGopaTopHble 3KCNEPUMEHTbI BbIsSBU-
1 Npo6ieMbl, KacawLwmecs BasioB U3 yriepofHOro KOMMNO3MLMOHHOTO MaTepuasna, NpoBOAsUMX TOK MonHumM [40]. flabo-
paTopHble UCMbITAHUA floNacTeil ¢ NOKPbITUEM K3 YINEepPOAHOro KOMMO3ULMOHHOIO MaTepuana nokasaau pacc/ioeHve u
CXXUraHue MoBEepPXHOCTW B TOUKe monagaHust MonHum [20] n [30]. Moatomy TpebyeTcs 3auimMTta NOBEPXHOCTEN W3 yrneposa-
HOr0 KOMMO3MLMOHHOIO MaTepuasna OT NPsIMbIX YAAPOB MOJIHAM KakK C MOMOLLb HaHEeCeHMs AOCTaTOYHOro C/osi M30ns-
LMOHHOTO MaTepuana, Tak U C NMOMOLLbI0 3KPAHUPOBAHUSI BHELUHWUX YCTPOWCTB OTBEAEHUSI MOSHWMKW. Tak Kak npoBoAsLLuii
YrNepoaHbli KOMMO3ULUOHHbIA MaTepran vauie BCEro sIBNSieTCA napassiesibHbiM MyTeM MPOXOXAEHUS TOKa MOJHUM
OTHOCUTE/IbHO BEPTUKANIbHOTO MOJIHUEOTBOAA, HEO6GXOAMMO METas/IM3upoBaTh YIrNepoAHbli KOMMO3ULWOHHBLIA MaTe-
pvan c gpyrMMu TOKOMPOBOASALWMUMU 3/1eMeHTaMu. [Ns KaXAOW KOHKPETHOW KOHCTPYKUMU flonactu BO M3bexaHue Kpu-
TUYHOTO HanpsHKeHWs MeXAy YrnepoAHbIM KOMMO3ULMOHHBIM MaTepuasioM U BepTMKa/ibHbIM MOJIHUEOTBOAOM Heo6X0-
AVMO onpefennTb, AOCTATOYHO NI Masio MPOCTPAHCTBO MeXAy 3KBUMOTEHUUManbHOW meTannu3auuein. KputuuHeiM Ha-
NpsHkeHneM B AaHHOM KOHTEKCTe SIB/SIeTCA HanpshkeHue, KOTopoe MOXEeT MOTeHUMasbHO MPo6GUTH U30MSALMOHHbIN
C/oii Mexay yrnepogHbiM KOMMO3ULMOHHLIM MaTepuasioM U BEPTUKa/IbHbIM MOSIHAEOTBOAOM, BO3AENCTBYS HA MexaHu-
YecKyl0 MPOYHOCTb KOHCTPYKLUN.

Mocne pacnpegeneHusi Toka MOSIHUM NO MOWAAN C LUIMPOKAM MNONEpPeYHbIM CeYeHWeM U3 yriepojHoro KoMmnosu-
LMOHHOTO MaTtepuarna, Takue KOHCTPYKLUUM MOryT MpPOBOAMUTb TOK MOMHUM 6e3 MOBPEeXAEHWIA.

C.4 KoHKpeTHble BONPOChI, Kacalowecss TOKONMPOBOAALLNX 3/IEMEHTOB

K TOKONPOBOASLMM 3/1EMEHTaM, PacCMOTPEHHbIM B HACTOSILWEM pasfesnie, OTHOCATCS BCe ApyrMe TOKONpoBOAs-
Lye YacTy /IonacTu, 3a UCK/IUYEHUEeM MPUEMHUKOB U CUCTEMbl BePTUKa/IbHbIX MOSIHUEOTBOAOB, PAcCMOTPEHHbIX B C.2,
1 BO3MOXHOIO Yr1epoaHoOro KOMMO3ULMOHHOMO MaTepuana, paccmoTpeHHoro B C.3.

JaTuvK unm masik 1 nposoga

PucyHok C.3 — VIHAYKTMPOBAHHbIE MOJIHUEW HanpshKeHUs MeXny MOSIHMEOTBOAOM WK
KOHCTpYKUMEel 1 npoBogaMu gatuumka
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MpoBoga ANs 4AT4YMKOB, NOMELWEHHbIE Ha MOBEPXHOCTM UMW BHYTPW NONACTU, MOTYT NOABEPraTbCs BO3OENCTBUIO
CUINBHBIX MarHWTHBIX MONew, koTopble BbipabaTeiBaloT paspywnTenbHOe HanpskeHue Mexgy MOMHWEOTBOAOM U Apyru-
MW NpoBOAaMM B NoONacTu, Kak nokasaHo Ha pucyHke C.3. Takve npoeoga cregdyet ybpartb, ecrnv Bo3MoxHo. Ecnu HeT, To
W JaTyvky, U NpoBOAa AOIMKHbI ObITh 3alUMLLEHBI COOTBETCTBYIOWEN SKBUNOTEHUMANBHOW MeTanmaaunen ¢ cucTeMon
BEPTUKANbHbLIX MOINHMEOTBOAOB U 3KPaHUPOBaHb! UMK 3aKPbITbl BHELWHUMW MPUEMHUKaMKU MONMHUKN. OTKPbIThIE BHELHUE
NPUEMHUKM MOITHUM MPSIMO Ha HAPYXHOW CTOPOHE BHYTPEHHMX TOKOMPOBOASALWMX SMEMEHTOB MO3BONSAIOT 3alMWaThb
BHYTPEHHME KOHCTPYKUMKM OT MPSIMOro nonagaHus monHun. bonee Toro, puck nonyYeHust YacTuYHbIX paspsiioB OT BHYT-
pPEeHHUX NPOBOAOB YMEHBLLIAETCH, €Cny TWATENbHO 3aKpbiTh TOKOMPOBOASILLME NPOBOAA 3NEKTPOU3ONSALUMOHHLIMU MaTe-
puanamu. ObpatnTe BHUMaHWe, YTO BbICOKMA TOK U HamNpsbKeHWe MOXHO MHAYKTMPOBATb B U3ONMPOBAHHLIX 3aMKHYTbIX
Lensix NpoBogHMKa BOMM3W CUCTEMbl BEPTMKanbHbIX MONHMEOTBOAOB. Takue BblIGpOCHI MOryT Bbl3BaTb BHYTPEHHEE WC-
KpeHve. Bo3MOXHO, YTO KOHCTPYKUMM, KOTOpble OOBLEAMHSIIOT 3MeKTpUuHeckue NPoOBOAa, CBA3aHHbie C AaTyMKamu, CBe-
TOBbIE CUIHAMb! U APYrMe CUCTEMbl MOMHUE3ALWMTI, BKITIOYAs BEPTVKANbHBIA MOTHMEOTBOA, MOryT Hanbonee achdekTnB-
HO MpepoTBpallaTh NOBPeXdeHVsa AaHHbIX cuctem. [ns achdeKTBHOM MONHUE3aWmnThl NoNacTn 1 yHKLMOHUPOBaHWS
CUCTEM, HaxodsIWMUXCs BHYTPU Hee Heobxoaumo TuaTernbHOe CornacoBaHue KOHCTPYKUMiA 3T cucteM. MNogobHeim 06-
pa3soM JOMmKHbI paccMaTpuBaThCA METanNUYEeCcKMe 3NeMEHTbl KOHCTPYKUMKU BHYTPU NOMNAcTW, T. €. NPOTUBOBECHI, aMOp-
Tu3aTopsl, NnatgopmMbl 1 T. N. Bce TokonpoBoaswme YacT B NONACTU OOMKHbI ObITe CNPOEKTUPOBaHbI TakMM 06pa3som,
4YTOOblI YMEHbLIATL YCUIIEHUE 3MEKTPUYECKOro NMomnst U AOMKHbI ObiTb COeaUHEHbl SKBUMOTEHLMANbHOW MeTannuaaumen
TaK, YTOBbI YMEHBLUMTE PUCK MNOSIBNEHUS] BHYTPEHHUX pa3psiioB. YUTo KacaeTcs SneKTPOonpoBOAKU, BaXHO, YTOOblI BHe-
WIHWE YCTPOWCTBA BO3AYLWIHONO nepexsaTta BCMbIWEK MOMHUK 3aWMWANU BHYTPEHHWE TOKOMPOBOASALLME 3TEMEHTHI OT
3MeKTPUYECKOro nonsi, T.e. OT NPSIMOr0O MonagaHusi MOITHUM.

Ecnu gpyrve TokonpoBogsilMe 3reMeHTbl PacnonoXeHbl B NTONACTU, TAKWE Kak HABMFAUWOHHLIN Masik B KOHLEBON
yacTu nonacTtu, AaT4MKM MOIMHUM, annapaTtypa KOHTPOns TEKYLLEero COCTOAHWA U T. N., OHU BCErga AOIKHbI OblTb 3KpaHu-
poBaHbl BHELHVMU MPYEMHUKaMU MOITHUM, YMeHbLLas, Takum obpasom, pUCK NPSMOoro nonagaHvusi MOMHUM B KOHCTPYK-
umto. Kak 661110 paccMOTpeHO Bbile, pUCK NMOSIBIIEHUS BHYTPEHHUX PaspsaaoB, BOZMOXHO NPUBOASALWMX K NPOGOI0 NOKpPbI-
TUS TONACTW, MOXHO CHU3WTB NYTEM TLWATENBHON 3alMTbl BCEX BHYTPEHHUX TOKONPOBOAALLMX HACTEN NPY NMOMOLLM 3r1eK-
TPOU3ONSALMOHHOIO MaTepuana.

C.5 3¢dcpekTMBHOCTL NepexBaTa

OhPheKTBHOCTE NepexeaTta 3aBUCUT OT METOAOB MOMHME3AWUTEl C UCMONBL3OBAaHNEM OTAErbHbIX BO3YLLUHbIX
CMCTEM nepexeaTa BCMbIWEK MOMHUKW, PACNONOKEHHbIX HA MOBEPXHOCTU nonactu. JTiobblie yCcTponcTBa Bo3ayLWwWHOro nepe-
XBaTa BCMbILLIEK MOMHUW W YANMHUTENU YCTPOMCTB BO3AYLUHOIO MNepexeaTta BCMbIWEK MOMNHWUM (CroLHbIE NPOBOAHUKA
M CEerMeHTHble MONHMEeOTBOAbl HA MOBEPXHOCTU) HEOBXOAMMO PasMecTUTb Tak, UTOObI CHU3UTL BEPOSAITHOCTH Npobost
HenpoBOAALLEN NMOBEPXHOCTU A0 AOMYCTUMOrO YPOBHS.

PacnonoxeHne yCTpONCTB BO3AYLIHOIO NepexBaTta BCMbILWEK MOMHUM OOIDKHO ObiTb Takum, 4Tobbl paspsgHoe
HanpsbKeHne No HenpoBROAsLEN NOBEPXHOCTW Nnonactn 6bino MeHblle, 4YeM HarpsbkeHne npo6osi NOKPLITUS NONAacTy.
B OencTBMTENBHOCTM M HanpsixeHe Npobosi NOKPLITUA NONACTH, U pPa3psiaHOe HanpskeHUe NoBEPXHOCTU ByaeT TpyaHo
YCTaHOBUTb, TaK KaK OXMOAKTCS U3MEHEHUS] U3-32 PasHbIX KOMMO3ULMOHHBLIX MATEPUAarioB, a Takke BMWAHWSA M3HOCA,
TPELUWH, BMaXHOCTW U 3arpsasHeHust. bonee Toro, Ha 3¢ HEKTMBHOCTL NepexBaTa CEerMeHTHbIX MOITHUEOTBO4OB W OTAEeNb-
HbIX NMPUEMHUKOB ByaeT BNUATL NPUCYTCTBME NPOBOAAWMX MaTepuanoB BHYTPW NOMNacTu.

Ons nonacter gnvHon go 20 M NPMEMHUKN HA KOHLIEBOWM YacTu AOIMKHbI BbITb NpoBepeHbl. AHanua pacnpepene-
HWA TOYEK rnonajaHusa MONHWM Ans nonacten u3 CTEeKNoBONnokHa aAnuHor 39 m nokasar, 4To 6oNbWKMHCTBO yaapoB
MOINHWK KacaeTcA KoHUeBowW 1Yactu nonactu (88 %). [lpyrve yaapbl MONHWK, Kak NPaBuIio, Nonagatot B y4acTok fionactu,
pacnonoxeHHsI B 5 M OT KOHLEBOW YacTu.

McnbiTaHUs BbICOKMM HarpsiXeHMeM Ha yaapbl MOMHUM Ha 06pasuax ansi UCnbiTaHuid, NPeacTaBnsloWmMX KOHCT-
pyKUMIO, 3hEKTUBHBI ANA BbISIBIIEHUS HEOOCTAaTOUHONW 3alimTbl NpuemHuka. OaHako TpebyloTesl fanbHenwmne nceneno-
BaHWsl B OCOGEHHOCTM BAUSIHWA BNaXHbLIX, 3arPA3SHEHHBIX M U3HOLLEHHBLIX NONacTen.

B HacTosiwee Bpems pa3pabaTbiBaloTCsi MeTOAbl YMCIIEHHOTO pacyeTa, UCMOoSb3yemble AN onpeaeneHns Bo3-
MOXHBIX 30H MONagaHWA MOSTHMM Ha JONAacTsIX U FOHAOIE, U pacyeTbl roA0BOI0 KONMMYECTBa MPsIMbIX NonagaHui BChbl-
LIEK MOITHUM B KOHKpEeTHbIe koHCTpykumm [41] u [42]. Mocne Toro, kak 6yaeT NONHOCTBIO M3y4eH NMOTeHUnan u UCnonb3o-
BaHWe AaHHbIX Mogeremn, OHU MOryT 6GbiTb UCMONBb30BaHbI A1 OLEHKU NOBEPXHOCTEN, KyAa, BEPOATHO, MOXET yAapuTb
MOJTHUSA, €CNN 3TN MOBEPXHOCTU TOKOMNPOBOOSALLME UMK UMEIOT npuemMHuki. OaHaKko MarnoBEpOSITHO, YTO MeToabl Ync-
NEeHHOro MOAEMMPOBaHUA MOFYT TOUHO CMPOrHO3MPOBaTh, ByAeT MM NpobuTa HeNPOBOASALLAs KOHCTPYKUMA NONacTu, unu
YCTAHOBUTb KONMHYECTBO U MEeCTa pacrornoXeHusl NPUEMHUKOB, HeODXOAMMBIX 4nsA npegoTepalleHust NpoGoes. 310 Mo-
XeT Bbl3BaTb CNOXHOCTb GONbLIMHCTBA KOHCTPYKUMIA NONactu, a Takke AMHamMuky obpa3oBaHWA U pocTa MHOTOKPAaTHBIX
cTpuMepoB. Takum 06pa3om, MeTofdbl YNCIIEHHOIO pacyeTa MOryT CTaTb NONEe3HbLIMU CPeACTBaMU NPOEKTUPOBaHUA, a
UCMbITaHWA NOAXOOAWMX KOHCTPYKUMIA BEICOKUM HanpsikeHWeM Ha rnonajaHue MOnHUM, Kak paccMoTpeHo B C.2, MoryT
npuMeHsTbCa Ansi obecneveHnss QONMONHUTENbLHOW rapaHTuKM 3MOEKTUBHOCTU 3aLLUTHI.

C.6 OnpepeneHne pasmepoB CUCTEM MOJIHUE3ALLUTDI

MaTtepuwanel, ncnonbayemble Ansi MONHUe3awmThl rnonacten B3Y, aomkHbl BblAepKUBaATb COBMECTHbIe BO3AeW-
CTBUSA SMEKTPUNYECKUX, TENNMOBBLIX U 3MEKTPOANHAMUYECKUX HArpy30K, CO34aBaeMblX TOKOM MONMHUKW. HomuHanbHble pas-
Mepbl Ans Marepuanos, UCMOMNb3yEeMbIX Arsi YCTPONCTB BO3AYLLIHOIO NEPEXBaTa BCMNbILIEK MONTHUM U BEPTUKANbHBIX MOSI-
HUEOTBOAOB, NpeacTaeneHsl B Tabnuue C.1.
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Tabnwuuya C.1 — Matepuan, koHUIypaumss 1 MUHUManbHas Niowaas NonepeyHoro CeYeHns NPOBOAHUKOB Ans
BO3JyLLIHOIo Nepexeara y4apos MOINHWK, CTEPKHEN YCTPOWCTE BO3AYLWIHOrO nepexsata yaAapoB MOMHUM U BePTUKAIbHbIX

MOITHNEOTBOJOB
MaTepuan KoHdpurypauust HomuHankHas nnowaney ) Mpumeuanus » 1)
NONEPeYHOro CeYEHUs, MM
Meab CnnowHon NNockuin 50N TonwuHa 2 Mm
CnnowHon ¢ Kpyrneim 50N OvameTp 8 mm
ceyeHnem?)
MHOrOXMMBHbIN 50N OnameTp Kaxpoii Xumbl
1,7 MM
CnnowHon ¢ Kpyrneim 200 Ouametp 15 mm
ceuennem®: 9
Meab ¢ antoMUHUEBBIM CnnowHol nNnockui 50N TonwwmHa 2 Mm
noKpbITUeM®) ChnowHON ¢ KPYrMbIM 50 OvameTp 8 MM
ceyeHnem?)
MHOrOXMMBHbIN 50N OnameTp Kaxaoit Kunbl
1,7 MM
AMOMUHUK CnnowHon NNockui 70 TonwuHa 3 mm
CROLHON C KPYTIbIM Ce- 50M OnameTp 8 mMm
YeHuem
MHOroXnnbHbIA 50N OuameTp kaxagon xunol
1,7 MM
AnioMUHMEBLIN CnnaB CnnowHon NNockuin 50M TonwuHa 2,5 Mm
CnnowwHow € KpyribIM ce- 50 luametp 8 mMm
YeHuem
MHOroXunbHbIN 500 OuameTp kaxagon xunol
1,7 MM
CnnowHon ¢ Kpyrmbim 200 OvameTp 15 mm
ceveHnem®)
CnnoLwHoOW € KpYITbIM ce- 50 MegHoe nokpuiTHe pagu-
YeHUeMm, ¢ MeaHbIM MOKPbI- anbHOW TONWMWHOW MUHU-
™meMm Mym 250 MKM C cogepxa-
Hvuem mean 99,9 %
OumHKOBaHHasA rops- CnnowHon nnockum 50N TonwmHa 2,5 mm
unMm criocobom cranb? CnnowHol ¢ KpYribim 50 HOvametp 8 mm
ceveHuem
MHOTrOXUMbHBI 50N JvameTp Kaxmon Xurbl
1,7 MM
CnnowHol ¢ KpYribim 200 HOuameTtp 15 mm
ceuennem©®: 9
Hepxagetowas crans® Crinowwoi nnockwii 50N TonwmHa 2 Mm
CruioLWwHoOlA € KpYITIbIM Ce- 50 HOuametp 8 mm
yennem f
MHOroXunbHbIA 700 OuameTp Kaxgon Xunbl
1,7 MM
CnnowHol ¢ Kpyribim 200 OuameTtp 15 mm
ceueHnem®: 9
Cranb CruioLwHOIA € KPYITIbIM Ce- 50 MepHoe nokpbiTue paau-

YeHnem, ¢ MeaHbIM NOKPbI-
TUEM

anbHOW TONWMWHOW MUHU-
Mym 250 MKM C cogepxa-
Huem meam 99,9 %

3) C MUHMMANbHOI TOMLWMHOM rOPSIMEro MMM rarbBaHUYECKOTO MOKPLITUS 1 MKM.
k) MokpbiTMe AOMKHO BbiTh MMAaAKUM, HEMPEpPbIBHLIM W 63 NOATEKOB, C MUHUMAanNbHLIM BecoM 350 r/m2 ansi
CNIMOLWHbLIX NPOBOAHNKOB C KPYrnbiM cevenmnem n 500 /M2 AN CrNOLHbIX NIOCKMUX NPOBOAHWKOB.
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OkornyaHue mabnuupi C.1

©) MPUMEHSETCA TONBKO 1S CTEPXKHEN YCTPOMWCTB BO3AYLUHOIO Nnepexeara BCnbllWeK MONHUK. Tam, rae MexaHu-
Yeckoe BO34eNCTBME, TakOe Kak BETPOBasl Harpy3ka, He SIBNSIETCS KPUTUHECKMM, MOXHO UCNONb30BaTb CTEPXHU
YCTPOWCTB BO3AYLWHOIO Nnepexsara BCMbIWeK MONMHuM guameTpoMm 10 MM, makcumarbHOW anuHon 1 M u ¢ oNONHM-
TENbHLIM C KPEMNEHUeM.

9 MpumeHsieTCs TOMNBKO ANt 3a3EMIISIIOLLMX BBOAHBIX CTEPKHEN.

€) Xpom > 16 %, Hukenb > 8 %, yrnepoa, < 0,07 %.

f) Ana NpoBOAHWKOB U3 HEpPXKaBelolel CTanu, NOMeLeHHbIX B BeTOHHbIN (hyHAAMEHT WU HaxOAAWMXCA B
HeNnocpeacTBEHHOM KOHTaKTe C BOCIIaMEHSIIOWMMCS MaTepuarnom, MUHUMarbHbIe pasmepbl HEO6XoauMo yBenu-
unTb 80 78 Mm?2 (anameTtp 10 MM) ANS  CNNOLIHBLIX NPOBOAHWKOB C KPYINbiM ceveHuem n ao 75 Mm2 (MMHMManbHan
TONWMHA 3 MM) ONsA CrUIOWHBIX MITOCKUX NPOBOAHUKOB.

9) [Ins1 oTAENbHBLIX MPOBOAHWKOB, A€ MEXaHWYECKasl MPOYHOCTL HE SIBMSETCS BAXKHBIM TpeboBaHnem, HOMU-
HanbHas nrowaab 50 MM2 (auameTp 8 MM) MOXeT 6biTb yMeHblueHa Ao 28 MMm2 (avameTp 6 mm). B atom cnyvae
Heo6xoaAMMO yaenuTb BHUMaHWE COKPALLEHUIO PacCTOSIHUSI MEXAY KpenexXHbIMU 3nemMeHTaMu.

h) [Insi oTAENbHBIX MPOBOJHNKOB, A€ TEMMOBOI U MEXaHNYECKHI (haKTOpPbl SBMSIOTCS BaXHBIMM, HOMUHANBHAS
nnowaas Moxet ObiTb yBenuueHa o 60 MMZ NS CHMOLWHBIX MIOCKNX NPOBOAHWKOB U 8o 78 mMmZ AN CRMOWHBIX
NPOBOAHWKOB C KPYITIbIM CEUYEHUEM.

) MyHumanbHoe nonepeuHoe ceueHve Bo u3bexanue nnaeneHus — 16 mm2 (Meaw), 25 MM2 (anOMUHWIA),
50 mm? (cTanb) u 50 Mm? (HepxxaBelolas cTanb) Ans yaenbHol aHeprun 10 000 kk/Om. [Ans nony4eHns AononHu-
TEenbHOW MHopMaLum cM. ctangapt [1].

) Honyckaemble OTKNOHEHUs AnNs nnowaan nonepeqHoro cevennss — 3 %.

Mnowaay nonepeyHoOro ceveHusi, orNUCaHHble Bblle, NPUBOAATCA B Ka4ecTBE OpUEHTUPA, YCTAHOBNEHHOro Ans
NPOCTBIX MPOBOAHWNKOB. NSl Takmx KOHMUIypauui noebileHne TemnepaTtypbl, CBA3aHHOE C TOKOM MOMHWUMW, MOXHO onpe-
AEeNUTb aHanNMTUYeCcKUM Uy umdpoBbiM cnocobom. Mpu paccMoOTpeHUn 3NEeMEHTOB ANSA KOHKPETHbIX NMPUMEHEHWN,
TaKUX Kak rmbkue BepTMKAIbHbIE MOJTHAEOTBOADBI, U 3NEMEHTOB C 6onee CNOXHON reomeTpuen, Takux Kak NPpUeMHUKU,
3MeMeHTbl coeanHEeHWUN, pacluMpPeHHbIe NPOBOAHWKM M3 ponbiv U T. M., NPUHUMAIOT BO BHUMAaHWe pa3Hble pa3mepbl; Ans
TaKUX 3M1EMEHTOB MpoBepKa KOHCTPYKUMM AOImKHA NPOBOAUTBLCA Ha OCHOBe nabopatopHbix ucnbitanmii. Korga otaens-
Hble 3NEeMEeHTbl MONHWEe3aWwmTbl COBAMHAITCS, 00pa3ys LernbHyl0 KOHCTPYKLUMIO NonacTu, peKoMeHAyeTcsl NpoBecTu
UCMblTaHNE OKOHYaTEerNbHON KOHCTPYKLMMU.

OneMeHThl, Ha KOTOpble AEWCTBYET Harpyska, Takue Kak cTarnbHble TPOChl Arisi TOPMO30B Ha KOHLEBOW 4acTu
nonactu, MoryT GbiTb gaxe Gonee TBepAbIMM, Tak KAk MEXaHW4ecKasl MPOYHOCTb YMEHbLLAETCS NPU HarpeBaHWn A0
BbICOKMX Temnepatyp. bbino Heckonbko cny4aeB CO CTanbHbIMKM TPOCaMW A5l KOHTPOIsl TOPMO30B Ha KOHLIEBOW 4acTu
nonacTu, Korga OHW CNOManuchb UMW pacnnaBuUiUCb U3-3a TOKA MOMHWM Jaxe ANS NPoBOAOB AnaMeTpom Ao 10 mm
(nnowaage nonepeYHoro ceyeHnst 78 mm2).

MoBbilweHne TeMnepaTypel NPOBOAHMKOB, MPOBOAALLMX TOK MOMHUM, MOXHO paccuntaTh, Kak rnokasaHo B ypaBHe-
HuM (C.1). KOHCTPYKTOP AOMKEH YYMTHIBATH MOBbILEHWE TEMMNEPATYPbl BCEX KOMIMOHEHTOB, NOABEPraeMbiX BO3AENCTBUIO
MOMHOMO UMW YaCTUYHOIO TOKA MOIMHWK, U rapaHTUPOBaTh, YTO 3TV KOMMOHEHTb! AOCTATOYMHO NPOYHbIE ANSA BbINOMHEHUA
cBOeln OyHKUMKM cpady nocre ygapa mMomnHum

1 WIR - o -pg

9—90:6. exp q2.y.cw -1 (C1)

me 6 — 6y — noBbIleHne TemnepaTtypbl NPOBOAHWKOB, K;

o — TeMnepaTtypHbI koahduumneHT conpotmenenms, 1/K;

W/R — ypenbHas aHeprmsi umnynbsca Toka, J/Q;

Po — YAENbHOE OMWYECKOe COMPOTMBMEHVE MPOBOAHMKA NPV TeMnepaTtype OKpyXawwen cpegbl, Qwm;

G — Nrowaab NONePeYHOro CeYeHUs1 NPOBOAHMKA, M

Y — NNoTHOCTb mMaTepwana, krimS;

Cw — TennoemkocTtb, [x/krk.

B tabnuue C.2 npeactaBneHbl UCXOAHbIE AaHHbIE K YPAaBHEHWIO NS CTaHA4APTHBIX matepuanos, n B Tabnuue C.3

npeacTaBneHbl NOBbIWEHWST TeMnepaTypbl Anst HeCTaHAapTHbIX NPOBOAHMKOB. CrnegyeT OTMeTUTb, YTO B Criy4Yae UCMorb-
30BaHWs MPOBOAOB C NPeABapUTENbHON HAarpy3koi TemnepaTtypa He OOMKHa MNOBbIWAaThCs 40 TOYKM NnaeneHus, YTobbl

He Bbl3BaTb MNMoBpexaeHue.

68



FOCT P 54418.24—2013

Tabnunua C2 — oduanveckne xapakTepucTUKM CTaHAAPTHBIX MaTepuanos, MCMNOMNb3yeMblX B CUCTEMaX
MOIHMEe3aWmnTbI
Matepnan
Benu4uHa
ANOMUHWIA Msrrkas ctans Menb Hepmaaelcimaﬂ
crtanb
Po, OM 29-107° 120 - 107° 17,8 - 1079 0,7 - 1078
o, 1/K 4,0 1073 6,5 1073 3,92 -1073 0,8-1073
v, kr/m3 2700 7700 8920 8,0-10°
6, °C 658 1530 1080 1500
Ce, Do/xr 397 - 10° 272 - 10° 209 - 103 —
Cu» Dx/xr K 908 469 385 500
MpumeyaHue— B HacToswel Tabnuue npuMeHeHsl cnegytowme 0603HaYeHUst:
0, — Temneparypa nnaenexvs, °C;
C, — ckpbiTas Tennota nnaesnexust, x/kr.
* AyCTeHMTHast HEMarHWTHas.

Tab6nwuuya C.3 — MNoebiweHne Temnepatypbl (K) Ans HecTaHAaPTHLIX MONMHUEOTBOAOB B Buae dyHkumn W/R

Matepuan
ANOMUHUI Msrkas crans Menb Hepmaaenimaﬂ
MonepeyHoe ceveHue, crans
MM WIR, WIR, WIR, WR,
MIx/Om MOx/Om Mx/Om MOx/Om

2,5 56 10 2,5 56 10 2,5 56 10 2,5 56 10
4 _ — — — — — _ _ — — — —
10 564 — — — — — 169 | 542 — — — —
16 146 | 454 — 1120 | — — 56 143 309 — — —
25 52 132 283 211 | 913 — 22 51 98 940 — —
50 12 28 52 37 96 211 5 12 22 190 | 460 | 940
100 3 7 12 9 20 37 1 3 5 45 100 | 190

* AyCTeHWTHaa HeMarHuTHas.

UTto kacaeTcsi BO3OEWCTBUS Ha YCTPONCTBA BO3AYLIHOIO NepexBarta BCrbIWEK MOMHWW, CTaHAapT npegnaraet we-
nornb3oBaHue MoJenu nageHust HanpsKeHWs Ha aHoge wnu katogde. Mogenb noapasymeBaerT, YTO BCA HarHeTaemasi
SHeprusl B HOXKax Ayry UCMonb3ayeTcs Ons UCNapeHus maTtepuana OCHOBbI, TeM caMmbiM npeHebperas paccevBaHue
Tenna BHyTpy MeTanna. O6bem pacnnaBneHHOro MeTarna CornacHo AaHHOMY KOHCEPBATUBHOMY NOAXOAY MOXHO HarTH
¢ nomoLbe opmynsl (C.2):

Uge " Q 1

V= : ,
Y Cw(Bs — 8y) + ¢

(C.2)

rae V — obbeM pacrnaBneHHoro metanna, md;
Uy o — NafeHVe HarpskeHus Ha aHoAe WNW kaTogde (NoApasyMeBaeTCa Kak NnocTosHHas BenuuuHa), B;
Q — 3apsag Toka MonHuu, Knm;
Y — MrOTHOCTL MaTepuana, Ki/mS;
¢y — TennoemkocTb, Ix/(kr-K);
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65 — Temnepartypa nnaenexvs, °C;
0y — Temnepartypa okpyxatowwen cpegsbl, °C;
¢, — CKpbITas Tennota nnaenenus, hx/kr.
Vcnonbsyst TMnNn4YHOE NageHue HanpspkeHUsl Ha aHo4e WU KaTode U, . B HECKOIbKO AECATKOB BOMbLT, MOAEIb
NpVMBOAUT K MpeyBenuyeHntio obbema pacnnaeneHHoro metanna.

C.7 CoeanHeHmne nonactb — CTynuua

B komene nonactu cuctema BepTUKanbHbIX MONTHMEOTBOAOB 06bIYHO NoAcoeanHsIeTCs MO0 K kpenexHoMy drnaHuy
nonactu, nMbo K cTynuue.

Ecnv nonactb nmeeT perynvpyembivi yron noopota (tvn M), Tok MOnHUKM MOXeT nnbo nporTn 6eckOHTPONBHO
Yepes NoAWUNHKUK A58 MOBOPOTa N10NacTh, UMK Xe Kakoe-HMbyab COeAMHEHUE OOIMKHO MPOXOOuTb Yepes MOALIMIHUK,
TaKOe KaK CKOMNMb3SILLMIA KOHTAKT UMK TMBKMIA CoeaMHUTENbHLIM kabenb ¢ AOCTATOYHbIM MPOBUCAHWEM Afsl BUHTOBOMO
aBwxkeHusl. [Mbkoe coeauHeHWe Yepes NOoAWNMHUK MOXHO COEAUHUTH C BHYTPEHHEN YacTbio BEPTMKaNbHOIO MOMHWUEOT-
BOA OT NonacTu.

B nonactsx ¢ TOpMO30M Ha KOHUEBOW YacTu (Tun B) pomkHa ObiTh 3alumilieHa rugpaBnmyeckan cuctema, kotopas
aKkTuBMpyeT Npoeoa ynpaenexnus. CTaHgapTHbIe rMapaBnuyeckne LMNMHAPLI, KOTOpble OObIMHO MCNONb3YITCA, MOTYT
ObITb NOBPEXAEHb! B pe3yrnkrare UCKPEHUsl OT CTEPXKHS K Koprycy uunuHapa. Kak npaeuno, rugpaenuyeckuin umnuHap
3alWMLLAI0T NYTEM YBOAA MOJIHUM Yepe3 rMOKyl MeTannnsaupoBaHHY NepPeMblyKy € A4OCTATOYHbIM NPOBUCAHMEM ANs
obecneyeHnsl ABWXEHWS, UMK XKe UCMOMNb3yeTcsl CKOMb3SAWMYA UCKPOBOW 3a30p MMM WEeTKa AN YBOAA TOKa MOMHWUKW OT
mMapaBnuyeckoro uunuHapa. [dpyron noaxoa MCMONHEHUS CKONb3SILLEro BO3OyLIHOMO 3a3opa paccmoTtpeH B [40].

Heobxoaymo ygenvTe BHUMaHWe YMEHbLUEHUIO NMPOBUCAHUSI B TaKMX METanM3npoBaHHbIX NepemMblbKax, Tak Kak
WHOYKTUBHOE NageHue HanpsiKeHus Yepes NpOoBKCAOLLYIO YacTb MOXeT ObiTb OUeHb CUIMBbHBIM, BbI3bIBAs TEM CaMbIM
HeAoCTaToOuHYIO 3awmTy uunvHapa [40].
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Mpunoxenne D
(cnpaBoyHoe)

TexHUYeckue TPpe6OBaHUA K UCNLITAHUAM

D.1 O6wue nonoxeHmnsa

B HacToAweM NpUnoxeHUM paccMoTpPeHbl BO3MOXHbBIE METOAbI UCMbITAaHUN Ansa pa3paboTkM HOBLIX KOHCTPYKLMIA
nonacty Unu NPOBEPKN CYLLECTBYIOLLMX KOHCTPYKUMIA OTHOCUTENBHO MX CNOCOBHOCTU CNpaBnATLCA C BO3AENCTBMEM pas-
psga monHuui. Metoabl ucnbiTaHWi, NPUBEAEHHbIE ANs nonacten, MoryT 6biTb NPUMEHUMBI U K ApyruM obbekTtam BJY,
Takux Kak obTekatenb CTynuubl, CTynuua, roHaona unu apyrme ux getanm.

O6bekTamy ucnbITaHUA AOMKHBI BbITb 06pa3sLpl NoNacTy, BKNOYas KOHUEBYIO YacTb W CYLWECTBEHHLIN y4acToK
nonacTtu, HaxoasiLLMINCA BHYTPU KOHLIEBOW 4acTu, Ansa NpeacTaBneHns NONHOW KOHCTPYKUMM MOMHUE3aWmThl U KOHCTPYK-
umm obpasua nonactu, a TaKKke B3aMMOOENCTBUE CUCTEMbI MOMHWE3ALMTLI, BEPTUKANbHOINO MOMHMEOTBOAA, COEANHU-
TeNbHbIX 3NTIEMEHTOB BEPTMKANbHOIO MONTHUEOTBOAA, APYIMX SMEMEHTOB CUCTEMbl MONHUE3AWMTEI U KOHCTPYKUMK 06-
pasua nonactu. TexHuueckne TpebOBaHUS K UCMbITaHWSIM pasfeneHbl Ha ABa nogpasgena:

- UCMbITAHWA BbICOKMM HamnpshkeHMEM Ha ygaapbl MOMHUM MPOBOAATCA ANSA OnpefeneHnsa KOHKPETHbIX TOYeK rnona-
JaHusi MONHUM U KaHanoB Npobos Yepes HEMpoBoAsILUME MaTepuansl, TakMM Kak nonactu u roHgons B3Y. MNMockonbky
SNEeKTpU4eCcKMe TOKU, KOTOPble MOSIBASIOTCS BO BPEMS JAaHHbLIX UCTbITaHUWA, NPEACTaBNAIOT UCKNIOYMTENBHO TOKM Nuaepa
MOITHMK, @ He TOKM ropa3go 6onee CUNbBHOIO yaapa, UCMbITaHUs Ha NonagaHue Toka MONHUK NpeaHa3HaueHbl UCKIIoYn-
TenbHO ONA ykasaHus nyTu(-en), kotopblie MOryT 6biTb BbIOpaHbl paspsgamu MonHuu. MNoepexaeHvne B pesynbraTe
JAaHHbIX UCMbITAHUIN HECPABHUMO C BO3MOXHbLIM NOBPEXAEHUEM OT TOKOB MOMHWUW;

- NCMbITAHNSA BbICOKUM HaMNpspKEHUEM Ha (PU3nYecKoe NMoBpexaeHne NPoBoaATCA ANsl OUEHKU pearbHOro rno-
BpeXaeHust OT Toka MonHuu. [NpeacTaBneHHble MeToAbl UCTILITAHUS NPUMEHSIIOTCA KaK K LEeNbHON KOHCTPYKUMM KOHLIe-
BOW YacTW NonacTtu, Tak U K HEGONbLUMM y4YacTkaM BEpPTUKANbHOIO MONMHUEOTBOAA, HanpUMep, ANEMEHTaM COEAUHEHUA
M T. N. B gaHHbIX UCMbITAHWSAX HE BLISIBMAIOTCS Hanbonee BO3MOXHbLIE TOUMKW NONagaHUA MOMHWUN.

Kputepuu npuemkm 1 6pakoBKuU Ons KAXKAOMO UCMbITAHWUS [OMKHbI ObiTb OnpeaeneHbl U YCTaHOBMEHbl M3roTo-
BUTENEM.

D.2 UcnbiTaHNA BbICOKMM HanpsHkKeHUeM Ha yAapbl MOJTHUN

[aHHble ncnbiTaHMA NPOBOAATCA ANA onpeaeneHus To4eK NonagaHusli MONTHUM U KaHarmnoB 3eKTPUYeckoro npo-
6051 uepe3 HENPOBOASILLUI MaTepuan.

D.2.1 UcnbiTaHne Ha NnonagaHne MOMTHUKN C UCNONb30BaHWEM HavanbHOro nuaepa

D.2.1.1 Uenb ucnbitauun

[aHHoe ncnbiTaHne npegHasHaveHo ansa nonacten B3Y, HO MOXET NPUMEHSITLCS Anst TOHAON, U3TOTOBNEHHbIX U3
CTEeKITOBONTOKHA unn Aapyrnx HenposogAaAwmnx mMmatepuanos. 3TO UcNbITaHNE MOXHO UCMONb30BaTh Ana onpeageneHns:

- MECTOHaXOXAEHUS1 BO3MOXHBIX TOYEK MPUNOXEHUs nuaepa W WUCKPEeHWUsl UMK KaHaroB NpoboeB Ha nonacTax
W Opyrmx HENPOBOAAWMX KOHCTPYKUMSX;

- ONTUMANbHOIO PacnoNOXeHUs YCTPOWUCTB 3aWwuTbl (BO3AYWHOW CUCTEMbI NMEepexBaTta BCMblWeK MOMHUK, NPUem-
HUKOB);

- KaHasoB UCKpPeHUA unm nNpoboeB No UnNu Yepes AUaNeKTpuHeckue NoBepXHOCTH;

- TEXHUYECKMX XapaKTEepUCTUK YCTPOWCTB 3alUUThl.

D.2.1.2 O6pa3seu ANA UCNILITAHNN

O6pasey gnsa ncnbITaHWI JOMKEH NPeACTaBNATL oNacTb B HAaTypanbHY0 BENTMUMHY UMK YacTb nonactu. Yactb
nonactu, KOTopyto Heo6xoAUMO MPOTECTUPOBATL, 3aBUCUT OT AeTanew KOHCTPYKLMM Monactu U OT KOHCTPYKUMKU MOIMHU-
esaumTbl. Hwke npeactaBneHbl HEKOTOPbIE yka3aHusa no Buibopy obpasuoB nonactyu. OCHOBHbIE NPUHUMNLI 3aKiloYa-
I0TCA B TOM, 4TOOBI NOABEPrHYTb BCE YaCTU fIONAcT U KOHCTPYKUMWU €€ 3alimTbl BO3AEHCTBUIO SNEKTPUHECKUX MONeNn,
npeawecTeyrowmnx KacaHuio nuaepa MOnHun.

Ecnu nonactb COCTOUT M3 KOMMO3ULMOHHOTO MaTepuana oguHakoBOW TONWMHBI, NO Hanbonblien ANUHE NornacTtu
MOXHO NPOTECTUPOBATL BHELLHIO Y4acTb NONacTy.

Ecnu B monHuesawmTte rnonactu UCNONb3yKTCA TONLKO OAWH MNWU ABA Pa30bLEHHbIX YCTPONCTBA BO3AYLIHOIO
nepexeara BCMbIWEK MONTHMU, PACIONOXEHHbIX B KOHLUEBOW 4acTW, TO MOXHO MCMbITaTb BHELUHIOW 4acTb NonacTtu, HO
€CN1M MONHWEOTBOA, HAXOAUTCSA BHYTPU fl0NacTu, UCMbITbiIBAEMAn 4acTb AOMKHA UMETb [OCTATOYHYIO ANUHY ANst TOro,
4TO6bI NPOBEPUTH, HE BO3HMKHYT N NPo6OM OT KOHUEBOW YacTu Yepe3 NokpbiTue K cUCTEME BEPTUKANbHBIX MOSIHUEOT-
BOAOB.

Ecnu B MonHuesawmTe nonacti Ucnosib3yeTcsi Bo3aywHasa cucTemMa nepexesarta BCMbILEK MOMHWUKM, COCTOALLAA U3
MHOXECTBa OTAeNbHbIX Nap (. €. TEpMUHANOB Ha NPOTUBOMNONOXHBLIX NOBEPXHOCTSIX NONACTN) YCTPOWUCTE BO3AYLUHOMO
nepexasaTa BCMbIWEK MOMHWUKM, PacronOXEHHbIX HA PacCTOsHUK X METPOB APYT OT APYra, U Lienbio ABNAETCA onpeaeneHue
MaKCMManbHOro paccTosHusl X, TO B o6pasel Ans UCNbITaHUA JOIKHbI BXOAUTB, MO MEHbLLEN Mepe, ABe Nnapbl YCTPOWCTB
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BO3JYLUHOIO NepexBaTa BCrbILWEeK MONHUM U MUHUMYM NONOBMHA PacCTOsHWA A0 Crneaytowero BCTPOEHHOTO yCTpolcTBa
BO3JYLWIHOMO MepexsBara BCMbleK MONHUK. [ns nonyqeHwsa pesynbtatoB, NoAo6HbIX pesynbratam npyu aKCniyatauum,
ANMHbI 06pa3uUoB Ansl UCTILITAHUIA AOMKHLI COCTaBNATL OT 6 Ao 20 m.

Ecnu B MonHMesawmTe nonactu UCNosb3yloTca Apyre KOHCTPYKUMKU YCTPOMUCTE BO3AYLLUHOIO NepexeaTa BChbilwek
MOIMHUM U BEPTUKAIIbHBIX MONTHUEOTBOAOB, pa3mep obpasua Ans UCnbiTaHua OOMMKEH OXBaTbiBaTb BCE AeTanu, Kotopble
HeobxoaMMmo mcnbiTaTb. [Ins MOMHWEOTBOAOB, YCTAHOBMNEHHBIX CHAPYXMW, KOHUbI 06pa3uoB Ansl UCTBITaHWN AOMKHBbI
6biTb 3aKpyrMneHbl C NOMOLLBIO NMPOBOAAWMX TOPOMAOB BO U3bexaHne CnyvanHoro ycuneHus nonsi B 3TUX BbICTYNaoWMX
YyacTsIxX.

Ecnu uenbio ucnbiTaHms ABNsieTca n3yveHne n paspabotka AeTanbHOro BapuaHTa KOHCTPYKUMK, B KOTOPYIO BXOAUT
Hebonbluas YacTb NonacTu (T. €. KOHUEBasA NN cpeaHss YacTb Nonactun), To MOXHO UcnbiTaTk Gonee Menkne obpasupl,
BKJ/IIOYaIOLLME BapUaHTbl KOHCTPYKUMK. OAHako HeoBX0AMMO OTMETUTb, YTO SNEKTPUYECKOE None Mexay ManbiM obpas-
LOM Ansl UCMbITAHWUSI U NMPOTUBOMNOSOXHBIM 3MNEKTPOAOM OTNUYAeTCA OT 3NEeKTPUHeCcKoro Nons Npu npeacTaBneHnn
uenon nonactu. M3-3a atux otnuumii Toponasl AnNA onpeaeneHna HanpsHKEHHOCTU MONA UNKU cnerka 3akpyrneHHble
NPOTUBOMNONOXHbIE 3NeKTpoAbl MOryT GbiTb HEOGX0AUMBI AN NPeaoTBPaLEHUSI HepeanbHbIX UCKPEeHUA OT BCTPOEHHOTO
KOHUA Takux obpasuoB Ansl UCNBbITAHUA B 3aBMCUMOCTU OT pearnbHON reomeTpun.

OnuHel 06pa3uoB ANst MCMbITaHWIA, B LENAX ONTUMWU3aUnMK KOHCTPYKUMIA KOHUEBOW YacTu Nonactu, KoTopble npuee-
1Y K MOMy4YeHUIo pe3ynbTarToB, NogobHLIX pesyneTataM Npy 3KCnnyatauun, HaxogaTcsa B AvanasoHe oT 3 go 6 m.

Ona nonyyeHusi peanbHbIX Pe3ynbTaToOB MCNbITaHUA AOMKHBI ObiTb  y4YTeHbl No6ble NOKPLITUA U NOKpacka
NMOBEPXHOCTM.

TokonpoBogsAwme 3NEMEHTBI, TaKMe KaK Masku, AaTHYUKU U MONHWEOTBOA (-bl), 06bIMHO yCTaHOBNEHHbIE B 06pa3ue
Ans ucnblTaHus (oTAenbHasA NonacTb, KOHUEBAs YacTb NONAacTU UK CPeaHAs YacTb flonacTh), AOSKHbI ObiTb NpeacTas-
neHbl BHYTpY obpasua Aanst ucnbITaHui.

3T pgetanu HeobxoAMMO YCTaHOBUTE B TEX e TouKax BHYTpW obpasua Aans uCnbiTaHWh, YTO W B KOHCTPYKUMU
nionactu unu roHaornsl. Ecnu Tokonpoeogswme o6pasubl MOXHO PasMecTUTb B HECKOSNBbKUX MOSIOXEHUsX, TO 4nNA UCMbl-
TaHwii cneagyeT B3sTb Haubornee HebnaronpuaTHble. Kak nNpaBuno, 310 NONOXEHUS C HAaUMEHbLMM PacCTOsiHUeM A0
HENPOBOAALLMX MOKPLITUA UMM ¢ Hanbonee CUNBHON UHTEHCUBHOCTLIO 3M1EKTPUHECKOrO NONS B HaMnpaBneHusix, nepnex-
OVKYTSIPHBIX K BHELWHeN noBepxHOcTU. N o6pasubl HOBbIX nonactel, n o6pasubl, KOTOpble paHee NOABEPrNUCL U3HOCY
MEXaHU4YEeCKUM MNyTeM, MOTYT UCMONb30BaTbCA A0 TEX NOP, NOKA HAa HUX HEe NOSIBATCA NOBPEXASHUS B NPoLecce MmexaHu-
YECKOro CTapeHus.

D.2.1.3 CxeMbl UcNbITaTeNbHON YCTAHOBKWN

CywecTByeT TpU CXeMbl UCMbITATENBLHON YCTAHOBKM, 0603HAYaeMble Kak CXema UCIbITaTernbHOW YyCTaHOBKU A,
CXeMa UCnbiTaTenbHON YCTaHOBKM b 1 cxema mnenbitatensHol yeTaHoBkM B, koTopble MoryT ObiTh UCMONb30BaHbl. CxeMbl
ucnbITaTenesHoOM yctaHoBkM A n b siBnsAloTeA Hanbonee noaxoaawymm st UCMbITAHMIA HA LEeSbHbIX NTONacTsiX, UCNorb3y-
embIX Ans pas3paboTkM U NpoBepkM KOHCTPykumnM. Cxema ucnblTaTensHOW ycTaHoBkM B Hambonee nogxoauT anst 4OBO-
OOYHBIX UCMBITAHUIA ONA OLEHKW KOHCTPYKUMU MaHemnu HapyXHOW OGLWIMBKM M BO3MOXHbLIX KOH(UIypauwil NeHT MorHue-
yrnoBuTens.

Kaxgasa cxema ucneiTaTenbHOW YCTAHOBKM MoapasymMeBaeT CO34aHWe SMeKTPUYeCcKON akTUBHOCTM B BUMOE KOPO-
Hbl, CTPUMEPOB M NMAEPOB B UCTbITATENBHOM 06pa3ue (a2 He BO BHELLHEM 3reKTpoae), KOTOpble BO3HWKAKOT B JIONACTU
B3Y HenocpegcTBeHHO nepes nonagaHueM MOnHuK. [ocne BKIOYEHWsS] MOHM3ALMK BO3AyXa B WUCMbITATENbHOM 06pas-
Le, cTpumep Byget nNpogBUrateCA MO HANPaBMEHWUIO K MPOTMBOMOMOXHOMY AMeKTpoay, KOTOPbIN JOIMKEH UMETh KPYMHYIO
reoMeTpuH4eckyto hopMy Ansi NPeacTaBreHns SKBUMOTEHUMAIBHOW NOBEPXHOCTU 3NEKTPUUECKOro Mors Ha HEKOTOPOM
pPaccTOAHMKN OT BLICTYNAIOLLEN YacTu NONactTu. Takum o6pas3oM, BNMSIHWE BHELUHErO UCMbITATENbHOMO arekTpoaa Ha
pesynkTatbl UCMbITAHUS MUHUMU3UPOBAHO. Cxembl UCMbITaTENbHLIX YCTaHOBOK A, b u B ¢ ykazaHneM BbICOKOBOMLTHOIO
reHepaTopa, UcnbiTaTenbHOro obpas3la U BHEeLWWHero anekTpoda npeacTaBneHbl Ha pucyHkax D.1, D.3 — D.5.

Cxema mcnbiTaTensHON yCTaHOBKU A AIBNAeTCA Hanbonee noaxoasien, Tak kak 0ObIYHO OHa [oMycKaeT WUCMOrb-
30BaHWe BHELWHero anekTpoaa Gonbliero pasmepa (1. €. NPOBOAsLLYIO NMOBEPXHOCTL Ha NabopaTopHON nrowanke) u
co3gaHve Havbonee peanucTUYHOrO 3NEKTPUYECcKOro nonsa Bokpyr obpasua nonactu.

Cxema ucnbeiTatenbHoW ycTaHoBKM b npegHasHadeHa ans co3gaHusi TAKOTO Xe 3MNeKTPUYecKOro nonsi BOKpYr
obpasua Ans WUCrbITaHWusl, kak B CXeMe WUCTbITaTeNnbHOW YCTAHOBKM A, HO C BO3MOXHOCTbIO MCMONb30BaHust Gonee Kpyn-
HbIX U TsKenbIX 06pasuoB Ans UCMbITaHWA U pa3MeLlLeHusl ONOPHbLIX KOHCTPYKUMIK Ha nabopaTopHoi nnowagke. Mpu
TAKOM PacrofioXeHnn anekTpon GONbLIOrC gMameTpa AoMmxkeH NoABelmnBaThesl Hag o6pasuom Ans uenbitanus. bonk-
oW guameTp Heobxooum AN NpegoTBpaLLeHWs HepeanuCTUYHBIX HaNpPsKeHHOCTEW 3NEeKTPUYECcKoro Mnons, Bbl3BaH-
HbIX FPaHULAMK NOABELUEHHOro 3MekTpoaa.

Cxema ucnbiTatenbHon yctaHoBkM B Hanbonee nogxogut Ansi AOBOAOYHLIX UCMLITAHUIA MO OLEHKe UMK cpaBHe-
HUIO OWNSMNEKTPUHECKMX MPOYHOCTEN MOAXOAAWMNX MAaTEPUaroB MOKPLITUS MWW KOHCTPYKUMIA NokKanbHOW 3awmTel. OgHa-
KO WCMbITAHUS MaHenen He OOIKHbI NMPUMEHSITBCA ANsi NPOBEPKU MOSHbIX 3AWUTHBIX KOHCTPYKUMKI, Tak kak ob6pasubl
naHenu He OTPAaXaloT BCE BaXHbIE XaPaKTEPUCTUKN HEMPOBOASAWMX NPOBEPSIEMbIX KOHCTPYKLMWNA.

D.2.1.3.1 Cxema ncnbiTaTeNnbHON YCTaHOBKM A

Obwan cxema mcnbITaTenbHOM YCTaHOBKM A mpeacTaBneHa Ha pucyHke D.1.
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O6oasel, nonacTu, UCMbITaHHbIIA
B HECKOJ/IbKUX MOJSIOKEHUSIX, ANsi NpeacTaBeHns
NOMIOXEHNSA /IONACTN MO OTHOLUEHWIO
K NPUGAVXAIOLLIMMCS: inaepamM MOSTHUN

Y7777 &L T I r2777777

3asemnsiollas nnatopma, AOCTaToUHO Gosbluas
[NA NpefoTBpaLLEHNs NOSIBNEHNUs: CTPUMEpPA OT TPaHNLL

PucyHok D.1 — Cxema yCTaHOBKM A ANs UCMbITAHU HA MPUIOXKEHMe HadyanbHoro nugepa (obpasel, HEO6X0AMMO
UCMbITaTb B HECKO/IbKMX MOMOXEHUSIX, OTOGpaxXas pas/iMuHbie HanpasfieHus npubnmxalroLerocs nuaepa)

O6paseL, 4N UCNbITAHWA C CUCTEMON MOMHMEe3alMTbl, COe4UHEHHON C BbIXOAOM reHepatopa Mapkca, BO3BblLa-
eTCA Haj, BHEWHWM 3/1EKTPOAOM, 3a3eMsAloLlen naatopmoin 60/bLoli naowaabio. 3asemnsawwas nnatgopma [4osK-
Ha OblTb AOCTATOYHOrO pasmepa 415 npefoTBpalleHus KpaeBbiX 3(hekToB, T. €. NpefoTBpalleHns AyroBbiX paspsaos,
npekpaLiarLmxcsa Ha kpat 3asemnsawowein nnatgopmbl. Obpasel, 06bIYHO UCMBbITHIBAT B HECKOSIbKUX MOSIOXEHUAX ANA
0TO6pPaXKEHNA HanpaBfeHWn 3NEKTPUYECKOro Noss, KOTopble MOryT BO34eNCTBOBATb Ha 3Ty yacTb o6pasua Ana ucnbiTa-
HUA NpY HaxoxaeHun Ha B3Y.

Mpumepbl TakMx HanpasBneHuii npeacTtaBneHbl Ha pucyHke D.2. 34ecb MCMNONb30BaHbl TPU pasHbIX yraa snonactu
OTHOCUTENBHO 3a3emnsgtouen nnargopmbl (90°, 60° n 30° c ropn3oHTaNb) U YeTblpe pasHbIX yrna HaknoHa. [lpu
HaNoXeHN Tpex paspsfoB KaxAoW MOASPHOCTM M B KaXAOM HanpaBneHun nonactb 6yaeT noasepraTbcs 54 Bo3geii-
CTBUSAIM.

[nuHHble nonactn 06bIYHO UCMbLITbIBAOTCA Ha obpasue nog yrnom 5° u 10° K ropuM3oHTanu, npefocTaBnsAs Hau-
60NbLUYI0 BEPOATHOCTb NPUBAMKEHUS NUAEPOB MOSHUM B paspsgHOM MPOMEXYTKe yyacTka AOCTVXKMMOCTU MOMOXEHUSA
BHYTPV KOHLIEBOW 4acTu flonacTu B TO BpeMms, KOrga fionacTb OKasblBaeTCA B FOPU3OHTa/IbHOM MOSIOKEHUU.

MpakTnyeckme orpaHnyeHUs BO3MOXHOCTEN MCMNO/Ib30BaHMA BePTUKa/IbHOIO MPOCTPaHCTBA U MOCTOBOIO KpaHa
MOryT MPMBECTU K HEOOXO4MMOCTM MPOBEAEHUS UCNbITaHUA B NosoxeHuax 60° n 90° Ha 6o0/iee KOpPOTKMX obpasuax
[OJIMHON OT 2 0o 4 m.

Ona achpeKkTMBHOrO MCNbITaHWA, KOrga WUCMNO/Mb3yeTcA CXema MUCNbITaTe/lbHON YCTaHOBKM A, MPUMEHATCA ABa
yCNoBUSA:

a) coeiUHeHVe CTPMMEPOB AO/HKHO MPOUCXOANTb B HMXKHEW 4acTu BO3AYLIHOrO 3as3opa Mexay npuBefeHHON B
JeicTBMe nonacTbio ¥ 3a3emnsiouieli nnaTopmoi, T. e. Ha paccTosHUM 6osee NoMoBUHbI NPOBMBHOIO MPOMEXYTKa OT
o6pasua nonactu. T0O MOXHO NOATBEPAWUTbL hoTorpadmamm Ayrosbix paspsagoB. Ha pucyHke D.3 npeacTasrieHa Touka
KOHTakTa nngepoB. O6bIYHO COOTBETCTBME TPebOBaHUIO JOCTUraeTcs nyTeM CO6/I0AEHUS CneayloLlmnx pacCTOSHUIA:

1) 3a3emnsiowas nnatopma AO/MHKHA HAXOAUTCA Kak MUHMMYM B 2 M OT 6mxailero npoBoAsLLIero afnemMeHTa
(BHYTPU unn cHapyxu obpasua Ans UcnbiTaHWUi);

2) 3a3emnsaolas nnatgopma Ao/HKHA HAXOAMTCA Kak MUHUMYM B 1,5 M OT noBepxHOCTU Gawxaiiwero obpasua
ONS UCNbITaHWi, HO AOMUHUPYIOWWM ABASeTCsa ycnosue (a);

6) cTpuMep, ucxogsawmii oT 3asemnstollelri nnaTdopmbl, He AO/MKEH 06pa3oBbIBATLCA OT ee kpas. B cnyuvae, ecnn
CTPUMEP UCXOAMT OT Kpas 3asemnsowei nnartdopMmbl, naowanb 3asemnsawowein nnaropmbl HEO6XOAUMO YBENNUYUTD.

B nnaHe vcnbiTaHWa HEO6XOAMMO YyKasaTb KOHKpPeTHble pasmepbl WM NOo0XKeHua obpasua Ana MCNbITaHWs.
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90° K ropu3oHTaUI

A: HaBeTpeHHasi CTOpoHa B: 3aAHsIs1 KpOMKa B: nogeTpeHHas I: NnepeaHss KpoMKa

nonacty o6patleHa nonacTn o6patieHa CTOpPOHa flonacTu nonacTu obpatieHa

K 3a3eMNstoLLeMy K 3a3eMNsIoLLEeMy obpalleHa K 3a3emMnsioLemy

anekTpoay anekTpoay K 3a3em/stoLemy anekTpoay
anekTpomy

3asemnsioulas niatopma

PucyHok D.2 — BO3MOXHble MOMOXEHUA nonactn A4 MCnbITaHWiA Ha NpUNoXeHWe HavyasbHOro nugepa no cxeme A

74



FOCT P 54418.24— 2013

D.2.1.3.2 Cxema ncnbltaTenbHOn ycTaHOBKK B

O6uas cxema ucnbiTaTeNbHON ycTaHOBKU B npeacTtasBneHa Ha pucyHke D.4.

O6pasel, He06XOAMMO MCNbITaTb B HECKOSIbKMX MOSIOXKEHUAX, OTOOpaxas pasnuyHble HanpasneHws npuénun-
xatoweroca nugepa.

(OOOCMNOCOeeiriririiiiiiiiriiiiiiiire

3azemnsiowas naargopma Ha nosy
PucyHok D.4 — Cxema ycTaHOBKM B AN UCMbITaHWA HAa NPUNOXEHWE HadyasibHOTO Nuaepa

Cxema wucnbiTatesibHOW ycTaHoBKM B nmoaxoauTt ans o6pasuoB A8 WCMbITAHUS, KOTOPblE ABASIKOTCA C/AULLIKOM
KPYNHbIMW AN NOAHATUA B UCMbITATeNbHOM yCTaHOBKE, TakMX Kak KOHCOMM, MeTeoposiorMyeckoe obopyaoBaHue, CTynu-
Ubl, o6Tekatenu cTynuubl 1 T. N. HeJoCTaTOK AaHHON CXeMbl 3ak/o4aeTcs B TOM, YTO 3a3emsiolias nnaropma Ha nony
ncnbiTaTeNbHOW N/IOWAAKM MOXET UCKa3WUTb 3/IeKTpUYeckoe nose BO3fe obpasua ANns ucnbiTaHus. MuHUManbHoe
paccTosiHne [0 BHELUHWUX KOHCTPYKUWU/A B MexAayHapoAHOM cTaHgapTte [4] cocTaBnseT 1,5 MUHUMasbHbIX MPOGUBHBIX
npomMexyTka Mexay [ABYMSI NPOTUBOMOJSIOKHbLIMU 371eKTpogamu. Ytobbl MUHMMU3UPOBATbL UCKAXEHWE 3NEKTPUYECKOTO
nonsi B 3asope, 3asemnsiolias nnarcopma u Apyrue npoBOASLLME KOHCTPYKLMU AO/DKHbI HAXOAWUTHCA Ha PacCTOSHWM,
cocTaBnsoWmMM 1,5 AnvHbl 3a30pa, T. €. TpM MeTpa Npu A/vMHe 3a30pa B ABa MeTpa (pucyHok D.4).

O6pasel, AN UCNbITAHUA HaxO4MTCS Haj, 3a3eMsiolleld nnatcopmoli Ha onopax Ha paccTtosiHum B 1,5 pasa
60/blle pPacCTOSsHUA MEXAy YCTPONCTBOM BO3AYLUHOrO nepexBaTa BCMbIWEK MOMHUMU Ha o6pasue AN UCNbITaHua u
BHELUHMM 3/1eKTPOAOM, YTOGbI MWUHMMW3NPOBATbL BO34elCTBME 3aseMnsiolleli nnattopMbl Ha pe3ysnbTaTbl UCMbITAHNS.
Korga npoBoamMTCA MCMbITaHWe, BHELUHWIA 3M1eKTpoj noABelunBaeTCs Hag o6pasuom A1si UCMbITAHWA U HaXoAUTCS MOf,
BbICOKUM HanpshkeHuem. BHelwHuidi 3nekTpon Ao/mKeH ObiTb AOCTATOYHOrO pasmepa ANns NpefoTBpalleHus KpaeBblX
3phekToB, T.e. NpefoTBpalleHuss AyroBbiX pa3psfoB, NMPeKpaLLalLLMXCs Ha Kpak BHellHero anekTpoga. O6pasel 06bly-
HO UCMbITLIBAKT B ABYX WM 6Gonee MonoXeHUsIX A7 0TOGPaXeHUsi BO3MOXHbIX HanpaBfieHU 3N1eKTpUuYeckoro nosns,
KOTOpble MOryT BO3JeicTBOBaTb Ha 3Ty YacTb /IONACTY WUAM APYrMe KOHCTPYKLMU MpU 3KChayaTauum.

[na adhpekTUBHOTO WUCMbITaHUA, KOrga WCMOoJfIb3yeTcsi CXema MUchbiTaTeslbHOlM YCTaHOBKM B nprMeHstoTcs Tpu
yCNoBUS:

a) coeguHeHve CTPYMEpPOB JO/MKHO NPOUCXOAWTbL B BEPXHEW 4acTu BO3AYLIHOIO 3a30pa MeXAy BHELUHUM 3MeKTpo-
[OM Nof HanpsbkeHWeM M 06pasuoM A1 UCMbITaHUS, T. €. Ha PacCTOsiHUM Gosiee MOJIOBMHbI MPOGMBHOTO NPOMEXYTKa OT
o6pasua nonactu. 3T0 MOXHO NOATBEpPAUTL choTorpadusiMm AyroBbixX pa3psaoB. Ha pucyHke D.4 npefcTaBneHa Touka
KOHTakTa nnaepoB. O6bIYHO COOTBETCTBME TPEOOBAHUIO AOCTUraeTcs MyTeM COGMIAEHUA CNEeAYHLNX PACCTOSAHWIA:

1) BHELWHWIA 3NEKTPOS, AO/DKEH HAXOAMTCA Kak MUHUMYM B ABYX MeTpax OT Gamxaiiluero NpoBOASLLEr0o 3/1eMeH-
Ta (BHYTPM WM CHapyxu obpasua Ans UcnbiTaHWUii):
2) BHELWWHWUIA 3/1eKTpoA AO/MKEH HaxoAWUTCS Kak MUHMMYM B 1,5 M OT moBepxHOCTW obpasua Ans UcnbiTaHuiA, HO
JOMUHMpPYIOLWMM SIBNsieTCs ycnosue (a):

6) CTpuMep, MCXOAALWMA OT BHELUHEro 3/1eKTpoja, He A0/HKeH 06pa30BbIBATLCS OT Kpas 3TOro afiekTpoja:
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B) KOHLIEBOM 3@XUM YCTPOMCTBA 3aliMTbl WM APYTMX NPOBOASALLMX 3/IeMEHTOB B 06pasLe Ao/DKeH 6biTb nogBeLleH
Haf 3asemnswouield nnatopmolii Ha paccTosiHuu, 6onee yem B 1,5 pasa, npesBbllalOWMM PacCTOSAHWE MexAay YCTpoii-
CTBOM BO3AYLUHOrO nepexsaTa BCMbIeK MOMHWM Ha obpasue An8 UCMbITaHUSA W BHELHWM 3/1eKTPOAOM.

B nnaHe ucnbiTaHUsA HEO6XOAUMO ykas3aTb KOHKPETHble pa3Mepbl UM MOMOXeHUs obpasua Ans MCnbiTaHus.

D.2.1.3.3 Cxema ncnbiTaTesibHON ycTaHOBKM B

O6uwasn cxema ucnbiTaTeNIbHON yCTaHOBKM B npeacTtasBnieHa Ha pucyHke D.5.

Cxema B nossonsieT oueHWTb NOTeHUMasibHble 3aliuTHble YCTPOlCcTBa M MecTa pacnofioXeHUs YCTPONCTB Ha
o6pasLe Cc HenpoBoAsLLEll NOBEPXHOCTbIO A0 YTBEPXKAEHMUS 3alMTHOW KOHCTPYKUMM W pasMeLLeHns Takux YyCTPOWCTB Ha
60/11ee KpynHoM W NosiHOM o6pasue ANS WUCNbITaHus.

XapakTepHas naHesflb Hapy)XXHOW o6LWVBKM 6yAeT npeacTaBNATb KBagpart nnowanbio 1—2 M2, XoTa fonyckatoTcs
apyrue pasmepbl U opMbl, noaxoaswmne ANsA pasMelleHUs nosHomMaclTabHbIX 3alMTHbIX YCTPOUCTB. Heobxoanmo
NPUMEHATb MPOU3BOACTBEHHbIE MaTepuasibl, NOKPbITUSA NOBEPXHOCTM W flakoKpacoyHble usgenusa. O6bIYHO AaHHOe
ucnbiTaHne NpPoBOAMTCA A8 onpefeneHus pacctosHus (D) mexay neHTaMmu MOJIHUEYNoBUTesns, KoTopble Heo6Xoaumo
YCTaHOBUTb Ha NOBEPXHOCTW 1I0NacTU WAN FOHAO/bI.

MakeT N106bIX NPOBOAALLMX INIEMEHTOB, HaXOAAWMXCH 3a 3alMTHON MNOBEPXHOCTbI, HEO6XOAMMO YCTaHOBUTb
B COOTBETCTBYIOLLEM MNOJIOXEHNN 3a 3aLMTHOM NOBEPXHOCTbIO Ha paccTosHun (d). 3awmTHble YCTPOMCTBA Haxom4ATCsH, Kak
npasuio, B noTeHumasne 3eMan UCMbITaTe/IbHON YCTAHOBKM, a 3N1eKTPoJ — MO BbICOKUM HanpsxeHuwem. [na Toro,
4YTOGbl BOCMPOM3BECTU peasibHblli PeXUM WUCMbITaHWi, 3N1eKTPo4 Heo6X0AMMO pasmMecTUTb MocepeauHe MexAay neHTa-
MY MOJTHUEYNOBUTENSA COrlacHO Npumepy Ha pucyHke D.5, uTo6bl NpefoTBpaTMTb nonajaHve MOSHUM Mo Kpaw obpasua
UM nNonyvyeHne HenpasAonofo6HOro pesynbTara. dnekTpos HeobX0AMMO NOAHATHL Haf MOBEPXHOCTbIO MaHesnm Ha pac-
CTOSIHMEe, paBHOE MO AJIMHe CTOPOHE MaHenu, ecnv naHenb npeacrasnseT cobol keagpart, WM pasBHOe Mo AJ/IMHE MeHb-
el CTOPOHe NaHesnu, ecnu naHenb npejctaBnseT cCO60iM NPAMOYroNbHUK. JIeHTbl MOJIHMEYNOBUTENSA MOXHO nepeyc-
TaHOBWTb Ha 6O/blUee WM MeHbllee paccTosiHue AN ONTUMM3aLMU KOHCTPYKUMWM WU nNpefoTBpaleHns npobos.

PaccTosiHne D onpegensieTcsi B Buae (oyHKUMm
6/130CcTU d K BHYTpEHHEMY TOKOOTBOY

PucyHok D.5 — Cxema pacnofioXeHUs N0KasibHOro 3alUTHOro yCTpoicTBa
(Hanpumep, MosnHueynosutens) — Cxema B ANns OLEHOYHbIX UCMbITAHWN

Cxema Ha pucyHke D.5 He ABnseTcsa 3KBUBa/IEHTHON CXeMaM MUCMbITaTe lbHbIX YCTAHOBOK A U B 415 NPOBEPOYHbIX
UCNbITaHWA, OHAKO afeKBaTHOCTb PacCTOAHWSA MeXAy MOJIHUEYNOBUTENAMW, YCTaHOB/IEHHOE B XO4e [0BOAOYHbLIX UC-
NbiTaHWi, Kak nokasaHo Ha pucyHke D.5, Gblna ycnewHo noATBepXAeHa B Nnocriefylwmx NpPOBEPOYHbIX UCMbITAHUAX
NIOKa/IbHbIX 3alUTHbIX Mep, TakMX Kak yAJMHEHUEe MOMHWEYI0BUTENS BO3AYLIHbIX CUCTEM nepexsBata BCMbIeK MOSHUN
Ha NOBEPXHOCTWU N10MAacTU, UCMNOJb3ysA Takoe Xe PacCcTosHUE Mexay MONHWeynosutensmu. Heo6xoaumo nposBecTv npo-
BEPOYHOE MCMbITaHWe, UCNO/Mb3ysi CXEMbl WCMbITATENbHOW yCTaHOBKM A umm b.

D.2.1.4 ®opma KpUBOWN NCNbITATENIBHOTO HANPSHXXEHNS

Ncnonb3yemas chopma KpuBOI HanpshkeHuss npeacTaBnsieT ABONHOE 3KCMOHEHUMaNbHOE WMMY/bCHOE Hanps-
XEeHMe KOMMYTaUMOHHOro Tuna C BPEMEHEM AOCTMXKEHMA MakKCUMasibHOro 3HaveHus 250 nc (x 20) % n BpeMeHeMm
cnaga fo cpegHeit BenuuuHbl 2500 uc (£ 60) %. dTa popma KpUBOW HanpshKeHUst siBNSieTCA Hanbosee XxapakTepHoi ans
9NEeKTPUYECKOTO MOJIA OKOMO KOHCTPYKUUW MNPU NPUIOKEHUN HavanbHOro nuvgepa. [as ucnbiTaHUsa Ha NpunoxeHue
HauyaNbHOro fuaepa HanpshkeHne 6yAeT UCMoNb30BaThbCA MO HapacTalowel A0 HanpsHKeHWs NMOBEPXHOCTHOro npo6os,
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BO3HMKAKLLEro [0 06pa3oBaHusi TPEOHA KPUBOI HanpsbkeHus. Bpemsi mexay BO3HUKHOBEHMEM (DOpPMbI KpyBoli Hanpsi-
XXEHUS W MOBEPXHOCTHLIM MPOGOEM KOHCTPYKLMU [O/MKHO COCTaBMATb He MeHee 50 Ac.

Takux hopM KpUBOWM MOXHO AOCTWYb, WUCMOSMb3Ys WUMMY/bCHOE HAaNpshKEHWE KOMMYTALMOHHOTO Tuna. MocKosbKy
HanpshkeHWe MPUMEHSIETCA MO HapacTaloWEn [0 HanpshKeHWsI MOBEPXHOCTHOrO nMpo6osi, BpeMsi craja He NpencTas/isi-
€T 0co60oro MHTEpeca. XapakTtepHas hopMa KpUBOW WCMbITATENBHOTO HANPshKeHUs MpeacTaBneHa Ha pucyHke D.6.

PucyHok D.6 — XapakTepHoe MOBbILIEHNE KOMMYTaLMOHHOIO UMMY/IbCHOTO HAaMPsKEHMS
[0 HanpskKeHus NOBEPXHOCTHOrO npob6os (ueHa AeneHus — 100 Ac)

JO/mKHO MCrosb30BaThCA, Kak MUHMMYM, TPM paspsiga KaxAoW NOMSpHOCTM M KaOXXAOro MosiokeHus obpasua anis
UCMbITaHWA OTHOCMTENIbHO MPOTUBOMOJIOXHOIO 3anektpoga [43] u [41]. WcnbiTaHne C HEeCKOSIbKUMWU NOMOXKEHUAMU 06-
pasuya OTHOCWUTE/NIbHO MPOTVBOMOMIOXHOIO 3N1EKTPOAA FapaHTMpPyeT 3HaUYUTEeNbHYI0 BEPOSITHOCTb OTKasa B C/yvae Henpa-
BW/IbHOW KOHCTPYKLMKX /1IOMacTU.

Ecnn BO BpeMsi WUCMNbITaHWA BO3HMKAIOT NPo6GoM MOBEPXHOCTU /10NacTy, MOBPEXAEHNE MOXHO CriaguTb W ucnpa-
BUTb C NMOMOLLbIO COOTBETCTBYHOLLEN MOMMMEPHO cMonbl. OfHako OMbIT MokasbiBaeT, YTo obpasupl, KOTopble NoaBepr-
Nncb 60NbLUIOMY KONNYECTBY BO3AENCTBUIA, 6yAyT CO BpeMeHeM M3HaLLIMBATLCA NOA B/NSAHWEM 3/1eKTpUYecTBa; cutyaums
KacaeTcs He TOMbKO YCTpaHeHHbIX NPO60eB, HO M OCHOBHOIO C/IOMCTOr0 MaTepuana. Takum 06pas3oM, M3roTOBUTESb
JO/DKEH 3HaTb, Y4TO KOMMYECTBO paspsfoB A8 KaxAoro obpasua A1a UCMbITaHWA He LOSHKHO MpeBbllaTb NPUMEPHO
100 pa3psfoB BO m3bexaHue noBpexAeHus B pesynbTaTe U3HOCA NOA BO3AelcTBMEM anekTpuyectsa. [lpoueaypbl
ncnbiTaHni, ykasaHHble B D.2.1.6, onpegeneHbl ANs yMeHbLUEHUS] BAVSHWS M3HOCA MOA, BO3AENCTBMEM 3/1EKTpUYecTBa
Ha MNPOTSXEHUN UCMbITaHUSA.

Bonpoc m3HOca CrovcToro Marepvana /ionacTu Moj BO3AeNCTBMEM 3/1eKTpuuecTBa B pesy/bTare ygapa MOSHUM
[0 KOHU@ He u3yyeH. CnepgyeT HafeATbCs, UTO pasfefibl, kacawlmecs AaHHbIX BOMPOCOB, 6yAyT OTKOPPEKTUpPOBaHbl B
nocnenyLwmx n3gaHusx.

Tok pa3psga BbICOKOBOILTHOIO reHepaTopa 06bl4HO cocTaBnsieT mMeHee 2000 A, 4TO oxBaTtbiBaeT 6O0/bLUMHCTBO
TOKOB nmaepa. dusnyeckme BO3AENCTBMSI 3TOrO Toka He GyayT, ofHako, oTobpaxaTb BO3AEWCTBMSI ropasgo 6onee cunib-
HOrO TOKa ygapa MOJIHAU WM HENPEpPbIBHbIE TOKW, KOTOPbIE MOrYT UATU MO TOMY Xe MyTW, 4TO W Angep.

D.2.1.5 '3amepeHns 1 3annucb AaHHbIX

Heobxognmo cpenatb cnepgytolime W3MEPEHUS WM 3anucy AaHHbIX:

- hoTorpadmm 1 onucaHme Kaxkgol WCMblTaTeNlbHOW YCTaHOBKU;

- rpadvikn hopMbl KPUBOI UCAbITATENILHOTO HanpsHKeHWs;

- (hoTo3anucu Bcex WCnbITaHWin. [aHHble 3anncu AO/MKHbI MOSHOCTHI0 OXBaTWTb MCMbITbiBAEMblE 06/1aCTM 06pas-
ua. OfHa Kamepa [o/mkHa ObiTb CMOCO6HA BLIMOMHUTL ObICTPbIV NpeABapUTeNbHbIA aHaM3 UCMbITaHUst U MOMEHTa/Tb-
HO BbISIBUTb t06bIE Npobon. [lonosiHnTeNbHas Kamepa, Hanpas/ieHHas BHYTpb obpasua sionactn, MOXeT OblTb NnosesHa
ONA CnexeHns 3a NoBeAeHWEM CTpuMmepa/nugepa BO BpPeMS MUCMbITaHWU;

- (hoTorpachmio Kaxgoro MoMOXeHUs 3M1eKTPoAa;

- hoTorpadmm MecCT HaxoXAaeHus NPo60eB WM APYrMX 3HaYUTENbHbLIX BO3AENCTBUIA;
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- 3anvcb AaHHbIX No NabopaTopHLIM YCNOBUAM (HanpuMep, TemrnepaTtypa, AaBfeHne U BNaXHOCTb), AaT Npoeeae-
HUS1 UCNBITaHWH, JAaHHBIX MO NepPCcoHany, BuINOMNHsOWeEMY U Habnogalolwemy 3a UCNbITAHUAMM, a Taloke AaHHbIX O MecTe
NpoBeAEHUs UCTIbITAHWUS;

- 3anucb MoO6bIX OTKNOHEHWI OT Npoueaypbl UCTILITAHUS;

- 3anucb pe3ynbTaToB KaXAoro UCMbITaHWS C yKa3aHMeM MONSIPHOCTW 3NeKTpoaa, aMnuTyAbl HanpsXXeHus u
¢hOopM KPUBOW.

D.2.1.6 Npoueaypa ncnbitauna

HNanHasa npouegypa ncnbiTaHUA NPUMEHUMA KO BCEM CXEMaM uChbiTaTenbHon yctaHoBku (A, b n B). [ina ee
npoBeaeHns Heo6xoaNMO:

a) nameputb nabopaTopHble YCIOBUsI OKpY>KaloLen cpeab;

6) nsyunTtb n cobniogate npaBuna TexHuku Ge3onacHocTu. [lanee npeactaBneHbl HEKOTOPbIE MHTEpeECyloWme
sonpockl. [nowagmw ans ucneiTaHsa JomkHbl 6biITe 6e3onacHbl U 0CBOBOXAEHbI OT NEpPCOHana A0 BKNOYEHUs UCNbiTa-
TensHoro obopyaoBaHusi. Mocne ncnbiTaHWin U OO MOSIBIIEHWUsI MepcoHana Ha nnowaake ANa UcnbiTaHna 6atapen KoH-
AeHcaTopoB HeobXxoaMMo 3aMKHYTb HakopoTko. [lomkHa 6blTb COOTBETCTBYIOWAA 3aWMTa ywen 1 rmnas.

B) OTKanubpoBaTb BbICOKOBOSILTHLIN FeHepaTop M annapartypy, Kak ykazaHO Huxe:

1) BHUMaTenbHO ocMmoTpeTb obpasel, AN UCMbITAHUS HA Hanuuue NoGbIX NOBpeXaeHUn, KoTopble Brocnea-
CcTBMM MOXHO ByaeT nepenyTtaTtb C NOCNEACTBUSIMU UCTILITAHUSI, U MOMETUTL UX, YTOBLI HE cnyTaTb C Nocneayio-
WMMK pesynbTatamy UCNbITaHWi;

2) 3aKpbITb NOBEPXHOCTW, KOTOPbIE HamMpPaBlieHbl B CTOPOHY NMPOTUBOMOMNOXHOMO anekTpoaa (T. €. K 3a3emnsio-
wen nnardopme) Tokonpoeogswen HONbLro U CoeAVHUTL ee C BEPTUKANbHBIM MOSTHUEOTBOAOM,;

3) BeIGpaTh Ha4anbHylO NONSAPHOCTE U Ha4YaTb UCMbiTaHne ¢ hOoNbrol NPU U3MEPEHUN NPUNOXEHHOTO Hanps-
xeHus1. XKenatenbHo, 4To6bl HaYanbHasi NONAPHOCTL obpasua AnA UcnbITaHus Gblna NONOXWUTENBHON (+) He-
3aBUCMMO OT TOrO, Kakasi CXema McrnbiTarenbHON yCTaHOBKM ucronb3yetca: A unu B. OnbiT nokasan, |to 370
yCIoBUEe NPUBOAUT K HU3KON BEPOSATHOCTM Npobosi HEMPOBOASILLMX MaTepUanoe, NOCKONbKY CTpuMepsbl, 06pasy-
IoWMecs OT 3alMTHBLIX YCTPOMCTB obpas3ua Ans UChbiTaHusl NPOABUraloTCA  Aarnble B BO3AYLWHbLIA 3a30p A0
MOMEHTa CoeAVHEHUs1 C MPOTUBOMNONOXHBLIMU CTPUMEPaMM OT OTPULIATENBHOIO 3NEKTPOAa;

4) ecnn chopMa KpUBOIW HE BEPHA UMW [AyroBOW pa3psiy He BO3HUK HA (hpOHTe BOCXoasiwen BonHbl nepes obpa-
30BaHVeM rpebHA KPUBOW HanpsbkeHusi, HeobxoaMMOo OTKOpPPEKTUPOBaTh NapameTpbl FreHepaTopa unum Bo3-
OyWwHbIA 3a30p Mexdy o6pa3suoM M NPOTMBOMONOXHBLIM 3MEKTPOAOM Ansl NONyYeHUs onpeaeneHHol hopMmbl
KPVBOW 1 OyroBOro paspsaa;

5) NoBTOpPUTL 3Tankl, ykasaHHbIe B Mepeuncrienunsix 3) u 4), ecnu ato Heobxoaumo gns nonyyveHnst Heo6xoaUMBbIX
YCrNOBUIA;

6) ybpatb donbry ¢ o6pasua 4ns ucnbliTaHus;

r) o4ncTMTL o6paseL, Ans UCNbITaHUs UCMONb3ysi COOTBETCTBYIOWME METOAL! ANS yAarneHus Bnarm, nbinu, Mycopa u
OpYrUX 3arpsi3HEHUIA, KOTOpbIe MOIYT MOBMMATb HA Pe3yrbTaTbl UCMbITAHUS;

) Npunoxutb paspsg k obpasuy AnA UCMbITaHWs, NPY M3MEPEHUN NPUMOXEHHOTO HANPsDKeHUs n doTorpadmpo-
BaHWM MPOXOXAEHUs1 AyroBoro paspsiga. Y6eauTbes, UTo AYroBoi pa3spsid Bce ewe BO3HUKAeT Ha hpoHTe BOCXoasLwen
BOMHbI 40 MOMeHTa 06pa3oBaHusl rpebHA KPUBOWM HanpsiKkeHus:;

€) ocmoTpeTb obpasel AN UCMbITAHUA U 3a00KYMEHTUPOBATL Pe3ynbTaThl;

) ecrnv nosiBuncs Npoboii, MPOBECTU aHanu3 C Lenbio onpeaerneHus, npowen nu obpaseu ncneitanne. Ecnn
obpasel He MPOLIEN UCNbITaHWE, TO HEOBXOAMMO MpekpaTUTL NOCNEAYIOWME UCMBITAHUA UK YCTPaHUTL NOBPEXAEHUE,
unu pgopaboTate CUCTEMY MOMHWE3aWMThl Nepe TeM, Kak NpoaoIKMTb UCTbITAHWS;

3) MOBTOPUTL 3Tarbl, ykasaHHble B Nepe4Yncnennsx g) — 3) 4o Tex rnop, noka Tpy paspsga nonoxuTensHON nonsap-
HOCTU He ByayT NPUIOXEHbI B TEX e YCINOBUSAX;

1) NonepekioYaTe NONAPHOCTb BbICOKOBOMETHOIMO reHepatopa u ybeamTbesl, UTO NonsipHoCcTh obpasua Ans ucnbl-
TaHUW SIBNAETCSl OTPULATENBHOW OTHOCUTENBHO 3a3emMnsiiower nnatdopmMbl (CXeMa MCMbITaTeNbHOW YCTaHOBKM A) Unu
BHELLHEro arekTpofa (Cxema ucnelTaTenbHoW yctaHoBku b);

K) OTKanubpoBaTh BLICOKOBOSBTHLIV reHepaTop W annapaTypy cnegylowmm obpasom:

1) 3akpbiTb 06paseL, A4Ns UCNBITAHUIA TOKONPOBOASLLEN DONbIrow;

2) Ha4aTb ucnbliTaHne ¢ ONbrol Npu M3MEpPEHUU MPUITOKEHHOTO HaNPSKEHUS;

3) ecnin hopmMa KpUBOIW He BepHa UMK yroBoW paspss He BO3HUK Ha (OpOHTE BOCXoAsweln BONHbI nepeq obpa-
30BaHMeM rpebHsi KpMBOW HanpPsikeHusl, HeoOX0AUMO OTKOPPEKTMPOBAaTL NMapamMeTpbl reHeparTopa unu Bo3-
OYLWHbIN 3a30p Mexgy o6pasuoM M BHELWHUM 3MeKTpoaoM Ansl NonyyeHwst onpeaeneHHon hopMbl KPUBOK U
OyroBoro paspsiaa;

4) NOBTOPWUTL 3Tarnbl, ykadaHHble B nepeuncrnenmnsx 2) n 3), ecnv a1o Heobxoammo Ans nony4eHus Heo6xoaMMbIX
YCMNOBU;

5) ybpatb thonbry ¢ obpasua ans ucnbiTaHus;

1) NOBTOPATL 3Tarbl, yka3aHHbIE B MEPeYnCrieHusix a) — u), 40 Tex nop, noka Tpy paspsga oTpuuatensHon nonsp-
HOCTU He ByayT NPUIOXEHbI B TEX e YCMNOBUSX;

M) nepemecTTb obpasel Ansl UCMbITaHWsA (CXema UCMbITaTeNbHOW YCTaHOBKM A) UMW BHELUHWI anekTpogd (cxema
ucnelTatenbHOW ycTaHoBkv b) B COOTBETCTBMM C NpoLeaypol UcnbiTaHus;

H) NOBTOPWTL 3Tanbl, yKa3aHHbIE B MEPEYNCIIEHNsIX B) — H) B COOTBETCTBUM C NPOLEAypON UCMbITaHUS.

MenbiTaHus Ha NpUIoXEHUE HavanbHOTo Nuaepa MOXHO MPOBOAUTL Ha 3arpsi3HEHHbIX U BnaxHbIX obpasuax
nonacteu.
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MocKOMbKY [yroBble paspsiibl BO3HUKAKT GbICTPEE HA CMOYEHHbIX WM 3arpsi3HeHHbIX MOBEPXHOCTSAX U, cfeaoBa-
TenbHo, o6pasoBaHne Npo6oeB MeHee BEeposiTHO, TO HeT HEOGXOAMMOCTV HAHOCUThL 3arpsi3HeHWe Ha BHEeLUHWe MoBepX-
HOoCTU. OfIHAKO CMOYEHHbIe WM 3arpsi3HeHHble BHYTPEHHME MOBEPXHOCTU MOryT 6biCTpee NpPoBOAMTL CTPUMEPbLI K CO-
eIMHEeHNsIM KPOMOK flonacTu, rae, Kak u3BecTHo, o6pasyoTca npo6ou. Takum 06pa3omM, MCMbITaHUs o6pasLoB flonactu
CO CMOYEHHbIMU W/MAN 3arps3HEHHLIMU BHYTPEHHUMU NMOBEPXHOCTSIMU MOFYT OKa3aTbCsl YMECTHbIMW, ecin npegnonara-
eTcs, UTO Takue YC/loBUsl CO34Al0TCA BHYTPM /IONACTU B YC/OBUSX 3KCNyaTaluy B pesysibTaTe BHELIHUX BO3AeNCTBUA.

MpumeuyaHune — lockonbky BIY 06bIMHO NpoEKTMpyeTcs ANs akcnayaTauun B TedeHune 20 NeT C UCKNHYK-
Te€/IbHO MWHMMasIbHbIM TeX06CNYyXNBaHWEM, BadkKHO, YTOObl KONMMYECTBO pPaspsagoB Gbl/I0 CONOCTABUMO C OXWAAEMOWA
Yrpo3oii B MecTe peasibHOro pacrnosioXeHuss B2Y. Mo3aToMy A0/HKHO npuiaraTbCa Kak MUHUMYM TpU paspsga ans Kax-
0OV MONSIPHOCTM W NONOXEHUS B LENsAX NPOBEPKN U NOATBEPXAEHUS, TOrAa Kak npu paspaboTke HOBbIX KOHCTPYKLWIA
MOXHO 6blf1I0 Gbl MPOBECTUN GO/IbLIEE YMC/IO UCMbITAHWIA.

D.2.1.7 NHTepnpeTauus gaHHbIX

O6pasubl AN UCNbITAHUA OOJ/DKHbI NOSYYUTb MNOJMHOE 3ak/loyeHWe Mo pesysbTaTtam UCMbITaHua ANA onpegene-
HWA COOTBETCTBUSA KOHCTPYKUUWM TEXHUYECKMM TpeboBaHWAM N0 KPUTEPUSM MNPUEMKA U OGpaKkoBKM.

D.2.2 NcnbiTaHne Ha KacaHue nuaepa, CTpeMUTENbHO NPOXOAALLETO MO MOBEPXHOCTU

D.2.2.1 LUenb ucnblitaHus

[aHHoe ucnbiTaHMe 06bIYHO NPOBOAMTCA ANS MOBEPXHOCTElN nonacteit B3Y, KoTopble nojBeprawTcs BO3AeEN-
CTBMIO Haya/NbHOro nuaepa npu BpalleHun nonactu, TakuMm obpasom, Nngep MOXET «NpoMyaTbCa» Mo He6OoNbLIOMY
y4yacTKy NOBEpPXHOCTU [0 MNOABMEHUA NMepPBOro yaapa. [JaHHoe UCnbiTaHWEe MOXHO WMCMNO/b30BaTb A5 OLEHKW:

- BO3MOXHOro Mecta npo6osi Ha HenpoBOAALWMX (T. €. AUINEKTPUYECKMX) MOBEPXHOCTAX;

- NyTel NPOXOXAEHUSA AYroBbIX pa3psfoB Ha HENPOBOAALLMX MOBEPXHOCTAX;

- pab0oTOCNOCO6GHOCTU 3aLUTHbBIX YCTPOWCTB, TakMX Kak JIEHTbl MOJIHWEY/10BUTENS.

D.2.2.2 O6pa3sel 415 UcnblTaHui

O6pasel, ANa UCMNbITAHWIA JOMKEH NpPeAcTaBnAaTb CO60l YacTb MOMHOMAacWTabHOW fonacTv, HanpuMmep, KOHYMK
fionactu Wy Apyry NOBEPXHOCTb, B KOTOPO/ €CTb MOSTHUENPUEMHUK WU ApYyroe 3alMTHOe YCTPOMCTBO. [0MmKHbI BbiTb
npeactasBfieHbl N06ble MOKPLITUSA MNOBEPXHOCTW, BK/OYAA 3a/IMBKY W Kpacky, 415 ob6ecrneyeHus peasibHbIX XapakTepuc-
TUK paspsifja NOBEPXHOCTU. Ecnu B 3alUMTHYI0O KOHCTPYKLUMIO SIONACTW BXOAUT MOJIHMEOTBOA, KOTOPbIA HaxXxoauTcs BHYTPU
nonactu, B o6pasel, ANs1 UCMbITAHUS TakkKe [AO/MKEH BONTW Takoil MOMHMEOTBOA.

D.2.2.3 NcnbiTaTenbHasa ycTaHoOBKa

CraHfapTHas cxema ucnblTaTesibHOM YCTaHOBKM C Moka3om obpasua 718 UCNbITaHWA B paspese W CTaHAapTHOro
NONIOXEHUA MCMbITATENBHOIO 3/1EKTPOAA npeAcTas/ieHa Ha pucyHke D.7. McnbiTaHuWa O6GbIYHO MPOBOAATCH C HECKOJIbKU-
MW MOJIOXKEHUAMUN 3NEKTPOAA, OTO6paXas BO3MOXHbIE HamnpaB/ieHUss NyTW CTPEMUTENIbHOTO NPOXOXAEHWs nugepa no
NOBEPXHOCTH.

Hapy)Hasi NoBepXHOCTb
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Mpyv npoBegeHUn ucnbiTaHWi Heo6X0AMMO 3aKpenuTb UCNbITAaTeNbHbIA 06pasey, Hag 3asemnswoLweli nnatdop-
MO Ha paccTosHUKW, No KpaiiHeli mepe, B 1,5 pasa 60/blle MWUHMMAaSIbHOTO NPOGUBHOIO NpomexyTtka. [puemHuk(n) n
Nobble COOTBETCTBYIOLWME 3aLUTHbIE MOSTHUEOTBOAbL! AO/DKHBI HAXOAMTCA B HY/I€BOM NOTeHuuane.

HeobxoaumMo noAcOeAuHUTL BbIXOA BbICOKOBOJIbTHOIO reHepaTopa K BbICOKOBOIbTHOMY 371€KTpOAy. OneKTpos
[OMKeH 6bITb chepuyeckoin hopMbl ¢ paguycom 25 — 50 mMM. MOBEPXHOCTb BbICOKOBOMIbTHOMO 3/1€KTPOAA A0/MKHA 6bITh
pacnonoxeHa B 50 MM OT NOBEPXHOCTM 06pasua ANs WCNbiTaHWs, NoaBepraeMoil BO3AENWCTBUIO Harpys3oK, 478 BOCMPO-
M3BEAEeHUSA HanpshkeHus, co3faBaeMOoro KaHaaom MOJIHMM OT nugepa, CTPeMUTesSIbHO MPOXOAALLero fno MOBEpPXHOCTU
o6pasua gonsa ucnbiTaHus;

HeobxoaMmMo ycTaHOBUTH 060pyfoOBaHWe ANs U3MEPEeHWs U 3anucu NpUKNagbiBaeMOoro MUCMbITaTesibHOro Hanps-
XeHus.

D.2.2.4 ®opma KpMBOW NcNbiTaTeNbHOI0 HaNpPsHXXeHns

DneKkTpuyeckoe nosie, CBA3aHHOE C KacaHWem nuaepa, CTPEMUTEsSIbHO NPOXOASALLEr0 MO MOBEPXHOCTU, 06YCNoB-
leHo, rnaBHbIM 06pa3oM, UMMy/ibcamun 31eKTPUYECKOro paspsaga, npoxoasuero B kaHane nugepa. OHu obpasytoT 6bic-
TPO ycunusawLmMecs 3/1eKTpuyeckne noss, KoTopble npefcTaBfieHbl COOTBETCTBYHOLIMM 06pa3om B hOpMe KpUBOM WM-
Ny/IbCHOTO HanpsXeHus Npu ygape MOJSIHUKW, OnpefesieHHON B MexAyHapoAHOM cTaHfaapTte [4]. KpuBas HanpsxeHus
NOMIHOTO FPO30BOr0 MMMy/bca AOCTUraeT MakCUMasibHOro 3HavyeHus 3a Bpemsa T-, = 1,2 uc u cnagaet JO cpefHero
3HauyeHus 3a Bpems T2= 50 uc, kak npeactaBfeHo Ha pucyHke D.8.

[aHHas dopma KpyvBO NpUMEHSEeTCs C BUPTyaslbHbIM MNWKOBLIM HanpshKeHWEM, KOTOopoe Bbille yem TpebyeTtcs
4N MOHM3auMM BO3AYLWIHOMO 3a3opa MexAay uUcnblTaTtesibHbIM 3/1eKTPOAOM M MOBEPXHOCTbIO O6pasua, Ans Toro, 4Tobbl
BO3HWUK/I0 UCKPEHWe Ha (DPOHTEe BOJIHbI, Kak nNpeacTaB/feHo Ha pucyHke D.9.

PucyHok D.8 — dopma KpuBOii MMMY/IbCHOTO HaMpsKeHUs npu yaape MOSHWK
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PucyHok D.9 — dopma KpVBOIA MMMY/MIbCHOTO HaMpshKeHUs Npu yaape MOSHUM C M306paKeHueMm
[lyroBOro paspsja Ha (poHTE BOJIHbI

D.2.2.5 N3mepeHusa 1 3annucb faHHbIX

Heobxogumo cpenaTb cnefywowime U3MEpPeHUs U 3anucy AaHHbIX:

- hoTorpachmn ¥ onucaHme Kaxnaol UCNbITaTe/IbHON YCTAHOBKM W MOMOXEHWSA 3/eKTpoja:

- hoTo3anncy Bcex MCnbiTaHuil. B none 3peHus kamep AOMXHbI NonajaTb BCe CTOPOHbI 06pasua Ans UCNblITaHUs.
OpHa kamepa [o/mkHa ObiTb CNOCO6HA BbIMOMHUTL GbICTPbLIA NpeABapuTesbHbIA aHanu3 NPo6HOro nycka U MOMeHTaNb-
HO BbISIBUTb Nt06ble Npobon. [lononHuTeNbHaa Kamepa, HanpaB/ieHHas BHYTpb obpasua nonactu, MOXeT OblTb nonesHa
ONA CnexeHuns 3a noBefeHWeM cTpumepa/nugepa BO BPeMS WCMbITaHWN;

- thoTorpacdhun MecT HaxoxgeHus NpoboeB WM APYIrUX 3HAYUTE IbHbIX BO34ENCTBUIA;

- 3annCb OaHHbIX MO MabopaTopHbIM YCNOBMAM (Hampumep, Temnepartypa, AaB/eHue W BaXHOCTb), AaT nposeje-
HWUA UCNbITaHWIA, AaHHbIX MO NEpPCoHasly, BbINOHAKWEMY U HabMlofalWeMy 3a UCNbITAHUAMK, a Takke AaHHbIX 0 MecTe
nNpoBefeHNs UCMbITaHUS;

- 3anucu NbbIX OTK/IOHEHMI OT Npoueaypbl UCMbITAHUS;

- 3anucb pe3yNbTaToB KaXAoro UCMbITaHUS C yKa3aHUWeM MOJMSAPHOCTU HaMnpshKeHWsl, amMnanTyabl U )OpMbl KPUBOIA.

D.2.2.6 Mpoueaypa ncnbiTaHni

Mpoueaypa mncnbiTaHUA A0/KHA ObiTb CnenyroLei:

a) Heo6Xx0AMMO M3MepuTb NnabopaTopHble YC/I0BUS OKpyXatwwein cpeppl;

6) Heo6xoAMMO M3yunTb U cobogaTb npaBuna TeEXHWKM 6e3onacHocTu. lMaowankn Ans UCnbiTaHUA AO/DKHBI 6biTh
6e3onacHbl U 0CBOGOXAEHbl OT NepcoHana A0 BK/IYEHUS UCNbiTaTeNbHOro o6opyaoBaHus. ocne ucnbiTaHuii U Ao
nosiB/IEHNSA nNepcoHana Ha niowagke AN8 UCNbiTaHMA b6aTapen KOHAEHCATOpPOB Heo6XO0AUMO 3aMKHYTb HaKOPOTKO.
MoxeT noTpe6oBaTbCs 3awuTa yueii u rnas;

B) HE06X0AMMO BHUMATENIbHO OCMOTPeTb obpasel, ANA UCMbITAHUA Ha Hanuume N6bIX NOBPEXAEHWA, KOTopble
BMOCNEACTBUN MOXHO OyaeT nepenytaTb C NOCAEACTBUSAMU UCMbITAHWSA, U NMOMETUTb WX, YTOObI He cnyTaTb C NOcCneayto-
LWMMK pe3ynbTataMn UCMbITaHWiA;

r) Heo6XxoAMMO OTKanMbpoBaTb reHepaTop W annapaTtypy, Kak ykasaHO Huxe:

1) 3akpbITb 06pasel, A1s UCNbITaHWI TOKONPOBOAAWEN (DOMbroW;

2) ucnbiTaHUs Heo6XxoAMMO MPOBECTU C 3/IEKTPOAOM NPU NOMOXKUTESNIbHOM M NPU OTpULATE/IbHOM MOMSAPHOCTH.
BbibpaTb Hayas/ibHYH NOMIAPHOCTb U MPUAOXKUTb NPOGHBLIA paspas K ponbre nNpu U3MEpPeHUU MPUI0XKEHHOTO
HanpsxxeHus. XXenatenbHo, 4ToObl HayanbHasA NONAPHOCTbL 3nekTpofa Oblna oTpuuartenbHon (—), Torga no-
NAPHOCTb obpasua ANa uUcnbliTaHusa 6yAeT NOMOXUTENbHOW. DTO yc/i0BME MPUBOAMUT K HU3KOW BEPOSATHOCTU
npo60si HenNpoBOAALMX MAaTepUanos, MOCKOSIbKY CTpUMepbl, obpasylinecs OT 3alMTHbIX YCTPOWCTB ob6pasua
ONS WUCNbITaHWA, NPOABMIalOTCA Aanblue B BO3AYLIHbIA 3a30p A0 MOMEHTa COefMHEHUA C NPOTMBOMOMOXHbLIMU
cTpumepamu OT OTpULATENbHOrO 3NEKTPOAA;

3) ecnu Tpebyemas hopma KpMBOW He BepHa, HEOOXOAUMMO OTKOPPEKTMpOBaTb MapameTpbl reHeparopa wau
paccTosiHMe Mexay anekTpogamu ANnS NonyyvyeHus onpenesieHHoin hopMbl KPUBOW;

4) ybpatb onbry;

) ouncTuTb obpasel AN UCNbITAHUA, UCMOJb3ys COOTBETCTBYKLME MeToAbl ANS yAaseHusa nblav, mycopa u
ApYrux 3arpsisHeHuii, KoTopble MOryT MOBAUSATb Ha pe3ysibTaTbl UCMbITAHUS;

€) NpUNoXuTb paspsag K obpasuy ANA UCTbITaHWA NPU U3MEPEHUN MPUIOXKEHHOTO HanpsXxeHusa u oTtorpadumpo-
BaHUV MPOXOXAEHUA OYroBOro paspsaa;

81



rOCT P 54418.24—2013

X) ocMmoTpeTb obpasel Ans UCTbITaHUsl U 33A0KYMEHTUpOBaTb pe3ynbratbl. OTMETUTb M cdoTorpacdmpoBaTb
nobble npobou n gpyrve Bo3aeicTBuA Ha obpasel Ans UCNbITaHUs;

3) ecnu nosiBuncs Npo6on, NPoBeCTM aHanu3 ¢ Uenblo onpegenexusl, npowern nM ucnoitaHme obpaseu. Ecnn
obpasel; He npoluen UcnbiTaHue, T0 HeOHBXOAMMO NpPeKpaTUTb NOoCcneaylWwme UCNLITAHUS; U — U

1) NOBTOPUTb 3Tanbl, YKa3aHHbIE B NEPEYNCNEHUsX ) — W) AN KaXZ0ro UCnbiTaHusl, NONsPHOCTEN M MOMOXEeHWI
anekTpoga, TpebyembiX Mo MeTogUKe UCTLITAHUIA.

MpumeyaHnue — [Nockonbky BOY 06bIYHO NpoekTupyeTcst Anst akcniyatauum B TedeHne 20 net ¢ UCKIiouqu-
TeNbHO MUHUMAIbHBIM TEXOOCNYXUBaHUEM, BaXHO, UTOObLI KONMMYECTBO pa3psagoB O6biNo CONOCTAaBUMO C OXMAAEMOWN
yrpo30M B MecTe peanbHOro pacrnonoxexHuss BY. Noatomy gomkHo npunaratbCa MMHUMYM TpW paspsga Anst Kaxagow
NOMSIPHOCTU M MOMOXEHUS! B LIENsIX NMPOBEPKM U MOATBEPXAEHUS], TOIAA Kak Npu paspaboTke HOBLIX KOHCTPYKLMI MOXHO
6bi1o 661 NpoBecTn Gonbluee YACNO MCTIbITaHWUA.

D.2.2.7 UHTepnpeTaumns AaHHbIX
O6pa3ubl ANsi MCNBITAHUST AOIDKHBI MOINYYMTh MOMHOE 3aKrioyYeHne No pesyrnbraTtaM MCNbiTaHus Ansi onpeagerne-
HUSA COOTBETCTBUSI KOHCTPYKLUMU TEXHUYECKUM TpeBOBaHMSIM NO KPUTEPUSIM NPUEMKU U BPaKOBKMU.

D.3 UcnbiTauma Ha pmsnveckoe NnoBpeXxaeHne BbICOKAM TOKOM

D.3.1 O6wwme nonoxeHmn

[aHHble UcnbITaHusA NPOBOZSATCA Arsl OnpeAeneHus BrvsiHUSL NonagaHus MONHUUA B NMOBEPXHOCTb fonactu unm
roHAONbl, @ TaKKe TOKA, yXoAsiLWero oT MecTa nonaganusi. JlaHHoe BrUSIHUE MOXHO OUEHWUTb B TOUYKAxX nonajaHusi Morsl-
HWUX U BOOIb nyTm TOKA MOJTHUW.

D.3.2 UcnbiTaHne Ha BXOXAEHMEe Oyrv

D.3.2.1 Uenb ncnbitaHmsa

[aHHoe ucnbiTaHne NpuMeHsieTcs Arisl TakMX KOHCTPYKUMIA, KaK nonactu v roHgonsl B3Y, kotopuie nogsepraiores
BOSAeﬁCTBMIO npamoro nonagaHna MOJIHUKU UINU NpOBOAUMbBLIX TOKOB MOSMHUWN.

McnbiTaHne npoBoaMTCA ANA onpeaeneHns npamoro (puanyeckoe nNoepexaeHne) BO3AENCTBUA, KOTOPOE MOXET
BO3HWKHYTb B TOYKAX BO3MOXHOIO MPUITOXEHWUS! KaHara MOIHUM K NOMAcTU uin rae BbICOKMIA TOK U NNOTHOCTU 3HEpIvK
MOIYT yXOauTb OT TOYKM BXOXAEHWUS BO BpeMsl NpUnoXeHUst MonHuu. Mpumepamm SBNAOTCA BO3AYLWHbIE CUCTEMBI Nepe-
XBaTa BCMblWEK MOSTHWUK TS IONacTy U COOTBETCTBYIOLME TOKOOTBOAbI, MeTannuyeckas ¢osnbra, NeHTbl MONHWEYNOBM-
Tens, KpenexHole U COeAUHUTENbHbIE 3NEMEHTLI HA NYTU TOKA MOMHUW.

McnblTaHne MOXeT NMpoBOAUTLCS ANl OLEHKU:

- MOBPEXAEHUSI OT MPUITOXEHUS1 OyTu;

- 0bpa3oBaHusi MecTa foKanbHOro neperpesa;

- 3p03uK MeTarnna B BO3AYLIHbLIX CUCTEMAaX nepexsaTa BCrbllLeK MOMHUMK;

- COOTBETCTBUSI 3aLMTHBIX MaTtepuarnos N yCTPONCTB;

- BO34€ENCTBMS MArHUTHOM CUIb;

- BO34eNCTBUSI B3PbIBHOW U yAapHON BOIHbI;

- NOBeEHUsI CTLIKOB U Y3NOB annaparypbl;

- HaNpshKeHWIM U TOKOB B MHTEPECYIOWMNX TOYKax Mo BCEN CUCTEME MOMHME3ALLUTDI.

D.3.2.2 O6pa3ubl ANA UCNbLITaHUA

[aHHble ncnbiTaHMA MOryT NPOBOAMTBCA Ha MONHOMACLWTAOHbLIX CEPUIHBIX U3OENWSX UM Ha ONbITHbIX 0Bpa3uax.
ﬂaHHbIe UcnbiTaHusA MOFyT TaKkxe I'IpOBO,D,VITbCFl Ha naHensx, Bblpe3aHHbIX 06pa3uax Unn 4actdax fonactu, nniu ,El,pyFVIX
cbopkax BIY. MNaHenw, Bblpe3aHHble 06pasubl UM YacTu M3rOTaBNIMBAKOTCA C NPUMEHEHWEM COOTBETCTBYIOLLEIO TEXHO-
NOrMYECKoro npoLecca, Kpacok U Apyrux rnokpbITUA, coeguHeHnii n MatepuanoB. UTo kacaeTcs 3aWmUTHBIX YCTPOWCTB, Arst
KOTOpbIX TpebyeTcsl onpefeneHHoe HanpsikeHne Ns MoHM3auuu, HanpuMmep, TakuX Kak CerMeHTMPOBaHHbIE IEHTHI
MOMHMEYNOBUTENS, ANMHA MOHWM3MPYEMOro ofpasua ans WCMbITaHUst [OMmKHA ObiTb JOCTATOMHO KOPOTKOW Ans
MOHU3aLMM BO BPEMS UCMbITAHWUSI BLICOKMM TOKOM, Tak Kak reHepaTopbl BbICOKOro TOka OBbIMHO He BblpabaTtbiBaloT
6onee 100 kB.

D.3.2.3 UcnbiTaTenbHas ycTaHOBKa

Mpu npoBegeHun ncnbiTaHUl Heobxoanmo:

- yCTaHOBUTb 06pasel A4Nnsl UCMbITAHUS B KPEMNEHUW, KOTOPoe AOMKHO MPOYHO ero yAepKuBaTh;

- 3a3emMnuTb BCIO annapaTypy Ha kopnyc obpasua Ans uchbiTaHusl, KOTOpbI 00bIYHO 3a3eMIeH;

- nogcoeavHnTe o6paTHbLIM NPUBOZ reHepaTopa k cOopke Tak, YToObl TOKM MOMHUM OTBOAUNUCE OT oBpasua ans
UCTbITaHUsT TakMM ke 00pa3omM, kak ecrnm Gbl B MONacTb UV roHZ0IY nonarna mMonHust, Yo6eauTtbesi, YTO KOHTPONUPYHOTCS
MarHWTHble CUMnbl W Apyrve B3aumoAenCTBUSI, UMEIOLLME OTHOLIEHUE K TOKY, MPOTEKAaoWeMy BHYTPU YCTaHOBKM, TaKuMM
obpasom, oHn ByayT oTobpaxarb peanbHylo cuTyaumio n He ByayT CUMbHO BNUSITE HA pe3ynbTaThl UCTbITAHUS;

- pacnonoxutb ucnbiTaTenbHbI anekTpog Ha 50 Mm Boblwe obnactu obpasua ansi ucnelTaHui, kotopas Byaer
oueHuBaTbcs. [Ans 60NbLUMHCTBA MCMbITAHUIA Ha BXOXAEHWE Ayrn 3neKTpod AomkeH ObiTb ¢ OTBEAEHUEM CTpyM, Kak
nokasaHo Ha pucyHke D.10, T. k. Takow anekTpoa Haunyywum obpasom oTobpaxaeT BO3AENUCTBUS YOAPHOW BOMHbLI NpU
yAapax pearnbHON MOMHUM M YMEHbLUAET KONMMYECTBO 3NEKTPOAHOro marepuana, HaHOCUMOro Ha MOBEpPXHOCTb 06pas3ua
ans uenbitaHun [441];

- YCTaHOBWUTb OTpULIATENbHYIO MOMSIPHOCTE FeHepaTopa AfMsl co34aHusl MakCUManbHOro NOBPEXAEHWs!, TakK Kak
HOXKN Aaym vauie Bcero yCTpeM.I'IFlIOTCFI K aHo,qy;

82



FOCT P 54418.24— 2013

- eC/iM  HEeo6XOAMMO MOXET WCMNO/Mb30BaThCsA, TOHKMI MeTan/iMyeckuii NpoBo/, He MpeBbllLAOWMA B AgnameTpe
0,1 MM, ANa HanpaBfeHWs Ayrn B KOHKPETHYI0 WMHTEpEeCyiollylo TOUYKy Ha o6pasue ANs UChbiTaHus. [JaHHblii noaxoq
NPYMEHUM Afis TeHepaTopoB, KOTOPbIE UCMOMb3YIOT HU3KME Hanpsbkenusi. MpoBoA, Npu NPOXOXAEHWM TOKa yepes3 KOoTo-
pbiii 06pasyeTca nap, He OKasbiBaeT He61AronpUATHOTO BAWSIHUS Ha pe3y/bTaTbl UCMbITaHUS;

- YCTaHOBUTbL M3MepuTesibHOe M 3anucbiBatoliee o6opynoBaHue.

PucyHok D.10 — CraHAapTHble UCNbITaTe/bHble 3MEeKTPOAbl C OTBEAEHUEM CTpym

D.3.2.4 ®opMbl KPUBOI UCNbITATE/ILHOIO TOKA

VcnbiTaTenbHble TOKU BK/IOYAKT NEPBbI KOPOTKMIA yaap W ANWHHBLIA yaap MOAHWW. Yaapbl 06bIYHO HaknagfblBa-
10TCA B OAHOM paspsge. MNapameTpbl AaHHbIX UCMbITAaTeNbHbIX TOKOB MpeacTaBneHbl B Tabnvue A.l.

MapameTpbl /, W/R n Qflash B npegenax nx f0ONyCKOB HEO6X0AMMO MNONYYUTb B TOM € WUMMNY/bCe C MOMOLLbI
npuGAMKEHHO 3KCMOHEeHUManbHO ocnabesatwLero Toka ¢ T2 B gnanasoHe 350 AC C CONYTCTBYKLWMUM HenpepbiBHbIM
TOKOM, MOJaoLMM OCTaBLUMIACA 3apsag.

KOHKpeTHble ucnbiTaTeNbHble TOKW, KOTOPble HEOOXOAMMO MPUMIOXUTb, YCTaHaBNMBAOTCA B 3@aBUCMMOCTU OT YpPOB-
HA 3awmTbl (YM3), KOTOpbIA HasHavaeTca ANs 0nacTy UM APYroi UCMbITbIBAEMOW KOHCTPyKuun BIY.

D.3.2.5 N3mepeHusa n3anncb gaHHbIX

Heobxogumo caenaTb cnegylolmne U3MepeHus v 3anucy JaHHbIX:

- (hoTorpacdhmn v onucaHve ucnbiTaTenbHOW YCTaHOBKY;

- ¢hoTorpachun obpasua 415 UCMbITaHUSA [0, BO BPEMS U MOCAe KaxAoro ucnbitaHus. Ona BbisBneHus obnactei
NloKanbHOro neperpesa BO BPeMsS UCMbITaHW MOXeT ObiTb MCNONb30BaHa WHpakpacHas Buaeokamepa,;

- hoTorpachun 1 onucaHve noBpexaeHUs obpasua ANa UCNbITaHUS;

- 3anMcb AaHHbIX N0 NabopaTopHbIM YCNOBUAM OKpYXaloLein cpedbl (HanpuMmep, TemnepaTypa, AasBfeHne 1 Bhax-
HOCTb), JaT MpOBeAEeHNs WCMbITaHUIA, AaHHbIX O NepcoHasie, BbIMOMHAKWEMY W Habnwgawwemy 3a UCNbITaHUAMN,
a TaKke faHHbIX O MecTe NPOoBeAEeHWUs UCMNbITaHus;

- 3anucb MObIX OTK/IOHEHMIA OT NpoLeAypbl UCMbITAHUS;

- 3anncb pes3ynbTaToB KaXAOro MCMbITaHUA C yKasaHueM MNOASPHOCTW, aMnanTyA Toka, (dOpM KpPUBOM, yaenbHOM
3HEPry 1 NEPEHOCOB 3apsfa B COOTBETCTBYHOLLMX TOUKAX WUCMbITAHUS.

MpumeuyaHune — M3MepeHnuss HENPSMOro BO3AENCTBUS MHOT4A HEOGXOAUMb! A1 3/IEKTPUUYECKUX CUCTEM,
TakuX Kak Masikv, HarpeBaTen W AaT4YMKW YNpaB/ieHUs,, KOTOpble Heo6X0AMMO YCTaHOBUTb B WCMbITHIBAEMON uacTu
(cm. pasgen 8). HekoTopble M3 3TUX U3MEPEHWIA, NP HEOGXOAMMOCTM, MOXHO CAenaTb BO BpeMsl UCMbITaHUi Ha npsimoe
BO3/eiicTBMe A0 Tex Nop, Noka k/l4yeBble NapameTpbl DOPMbl KPMBOM, TakMe Kak MakcUMasibHas CKOpOCTb HapacTta-
HUA, He 6GyayT BEpHbl UM B NPOTUBHOM C/lyyae yuTeHsbl.

D.3.2.6 Mpoueanypa ucnblTaHns

Mpoueaypa uncnblTaHUA J0/KHA ObiTb CneayoLe:

a) Heo6Xx0AMMO M3MepuTb NnabopaTopHble YC/I0BUS OKpyXarwlein cpeqb;

6) Heo6xoAMMO M3yunTb U coboaaTh NpaBuna TexHWkM 6esonacHocTu. Mnowanku AN UCnbiTaHua AO/DKHbI ObITb
6e3onacHbl 1 0CBOGOXAEHbI OT NMepcoHana A0 BK/AKYEHWS UCNbITaTesIbHOro o6opyaoBaHus. ocne ucnbiTaHuii n go
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NOSIBNeHNsl NepcoHarna Ha nnowagke Ans ucnoitaHusi 6arapen KOHAEHCATOPOB HEO6X0AUMO 3aMKHYTb HAKOPOTKO.
MoxeT notpeboBaTbcs 3aWwmTa ylwen u mas;

B) oTkanubpoeaTb reHepaTop v annaparypy, Kak ykasaHO HWXe:

1) BCTABUTHL NPOBOJSLLYIO LUMHY UK NaHenb BMeCTo obpa3sua ana UCnbITaHUA, MMEIOLLYI0 Takne e CBOWCTBa
martepuana, kak u obpaseL, sl UCTIbLITAHUS;

2) noacoeavHNTL LWMHY UMK NaHenb o6paTHO K KaHary reHepartopa ans o6paTHOro xoAa ncnbiTaTenbHOro ToKa,
3) Ha4aTk ucnbiITaHe C LWMHOW, namepss (GOpMy KPMBOIM UCNbITATENBHOMO TOKA,

4) ecnn ypoeeHb Toka unu ¢opm(bl) KPMBON He BEpHbI, OTKOPPEKTMpOBaTh NapaMmeTpbl reHepaTopa;

5) NnoBTOpUTL 3Tanbl, ykasdaHHble B nepeuncnenusix 3) n 4), ecnu Heo6xogumo, ana NONy4YeHsa HeobBXxoanMMbIX
chopm KpuBoW;

6) y6paTb WWHY UK NaHenb M yCTaHOBUTL obpasel Ans ucnbiTaHus;

r) NpoBeCTU ucnbiTaHue ¢ 06pasLom;

A) ocmoTpeTb obpasel Anst CNbITaHUs M 3a40KYMEHTUPOBATL pe3ynbraThl;

e) ecnn TpebyeTcs, pacnonoXuTb AMeKTpoa B HOBOM MOMNOXEHUM Ha obpasue Ansa ncnbiTaHua U NOBTOPUTL 3Tankbl,
yKa3aHHbIE B NepeYncneHmnsx r) u a).

[aHHbIn MeToa UCMbITAHUA JOIDKEH, KaK MUHUMMYM, OTODpa3nTb YPOBEHb OXMAAEMOW YIpo3bl OT pearbHbIX yaa-
POB MOSIHMM B NIONACTb BO BPEMSI IKCIINyaTaLUMOHHOIO cpoka cryxObl, Hanpumep, 20 net. C y4eToM yaenbHOM 3Hepmm u
MarHMTHBIX CUN MHTEepeC MNpeAcTaBnsieT TOMNbKO HAUBLICLUMKA YPOBEHb TOKA, MNO3TOMY TOIbKO HECKOMNbKO pa3psiioB Ha
3TOM YpOBHE cnegyeT NPUINOXUTb. YUMTEIBas 3pO3MI0 NMOBEPXHOCTU BO3AYLUHBIX CUCTEM MepexBaTta BCMbIWEK MOMTHUN U3-
32 NPOBOQUMOIO 3apsaa, NOBPeXAeHNe SIBNSAETCA KyMYINSTUBHLIM. 3TO 03HAYaeT, UTO HAKOMMEHHbIW 3apsial, NPOBOAM-
MbIli BO BpeMsi UCMNbITaHUSA, MOMOXET onpeaenuTb MHTepBan obCnyXMBaHUSA U YACTOTY TEXHUYECKOro O6CnyXuBaHus,
Hanbonee NPUGNMXEHHbIX K pearibHbIM YCIOBUSIM.

D.3.2.7 UHTepnpeTaumsa AaHHbIX

O6pasupbl Ans UCNbITAHUS OOMKHbI MOJNYYNTb MOMHOE 3aKIIOYEHWE MO pe3ynsrataMm UCMbITAaHWA Onis onpeaene-
HWSA COOTBETCTBUS KOHCTPYKUMM TEXHUYECKMM TpeboBaHUsAM Mo KpUTepUsiM nNpuemin u 6pakoeku. Yto kacaeTcs Bo3gyL-
HbIX CUCTEM MepexBaTta BCrblEK MOMHUM, B 3TW KPUTEPUM JOIDKHBI BXOAWUTD LIYM Kak MOCINeACTBUE 3p03NUKM NOBEPXHOCTH,
NerkocTb 3ameHbl U T. M.

D.3.3 UcnbiTaHne HenpoBOAALLMX NOBEPXHOCTEN

D.3.3.1 Uenb ncnbitanusa

[aHHoe ucnbiTaHne NPOBOAUTCA C HENPOBOASILLMMU MOBEPXHOCTSIMU, HANpUMEpP, NOBEPXHOCTAMM nonactn B3Y.
HaHHoe ucnbiTaHMe NpOBOAUTCA Ansl onpeferieHus BO3AENCTBUSI KaHarna MOSHUU, CTPEMUTENBHO NPOXOASILLEro Yepes
HeMnpoBOAsLLME NOBEPXHOCTH, C NOCNeayloWMM TOYHBIM KacaHueM BO3[AYLIHOW CUMCTEMbl NepexBaTa BCrbIeK MOMHUW.

Ansi HenpoBoAsLLMX YacTen, rae MOXeT BO3HMKHYTE Npo6on u nocneayowee nonagaHne B pacnonoXeHHbIe BHU3Y
NpoBOASLLME HaCTU (KPErneXHble arneMeHTbl BO3AYWHON CUCTEMbl NepexBaTa BCMbIWEK MOMHWUKM, CUCTEMbI BEPTUKAnNb-
HbIX MOJTHNEOTBOAORB U T. M.), HEO6X0ANMO TaKKe NMPOBECTU UCMbITAHWE HA KacaHue nuaepa, CTPEMUTENBHO NPOXoasLLe-
ro no noeepxHocTy, no D.2.2. Ecnn nosiensaetca npo6oi BO Bpemst 3TOrO UCTBITaHUA, TO HEOBXOAUMO YNYHLINTL KOHCTPYK-
umto BO usbexaHve noBpexaeHust BO Bpemsa byaywmx nensitaHui. JJaHHoe ucnbiTaHne NPOBOAUTCA ANSA OLEHKW:

- YA3pHOW BOIHbI U TENIOBLIX BO3AENCTBUN HA HENPOBOAALLME MOBEPXHOCTU U NOKPLITUS;

- BO3AENCTBUI NOBEPXHOCTHOIO AYroBoro npo6os Ha MeTannuyeckon KOHCTPYKUMKM, HaXogAwmecs Ha unu nog
NMOBEPXHOCTBIO NOMAcTW (MeTannmMueckne CeTKM Nnog NOBEPXHOCTBLIO, UCMONb3yeMble B KAYeCTBE BEPTUKANbHLIX MOMHU-
€0TBOJOB, YIMepoaHblli KOMMO3ULMOHHBIA MaTtepuar, pacnonoXeHHbIN NPAMO Nog NOBEPXHOCTLIO, U T. N.);

- HenpoBOASLLEl MOBEPXHOCTU HA LENOCTHOCTb KPENMeHWsa Onopbl, B CNy4ae Hanu4us 3MemMeHTOB KOHCTPYKUUM,
NoAAepKMBaKOLWUX NMOBEPXHOCTL 1oNacTu.

D.3.3.2 O6pasen onsa ncnbITaHUA

B 3aBncumocTM OT uenu ucnbiTaHust obpasey anst UCNbITaHWA 4oMkeH ObiTb NONHOMACWTAOHBIM CEPUNHBIM
n3genuem, onbiTHbIM 06pa3uomM unu HeGonbwKuM 06pa3sLomM, cCoaepKaWMM MHTepecywme 30Hbl. YacTu nonactu, KoTo-
pble Heobxoaumo ucnbiTatb, OyayT obnacTsimm B6NM3n BO3dyLWHbLIX CUCTEM NepexBata BCMbIWEK MONHUM (Hanpumep,
NMPUEMHUKM HA KOHLEBOW M GOKOBBLIX YacTsiX), U3OMNALMOHHBIMU MOBEPXHOCTAMU MOBEPX YINEPOAHOIO KOMMNO3NUMOHHOTO
marepuana uunu npoeogsAwMxX Metarnmyeckux cetok. Céopka gormkHa 6biTb 4OCTATOUHO NONHOW ANS OLEHKU BO3MOX-
HOIo MoBpeXAeHust 6e3 BNUsIHWSL HA pe3ynbTaTbl UCTIbITaHWA. Ecnu Lenbio NenbitTaHust SIBNAETCA CPABHEHWE PasMUYHbIX
KOHCTPYKUMIA, Bce obpasubl AOMKHbI 6bITb OAMHAKOBOIO pasmMepa.

D._3.3.3 UcnbiTaTenbHas yCTaHOBKa

Mpouenypa vcnbiTaHust gomxkHa ObiTh cneaylowen:

- HeobxoAMMO yCTaHOBUTL 00paseL Ansi UCMbITaHUsSE B KPerrneHuy, KoTopoe nogHuMaeT obpaseul Ha JOCTaTouYHyIo
BbICOTY OT APYrMX NPOBOASALLMX MOBEPXHOCTEWN, UTOObLI OHM HEe BMUSINU Ha pe3ynkrartbl ucnbitaHus. Ha pucyrke D.11
npeAcTaBrneHa CTaHAapTHasi CXeMa YCTaHOBKM;

- HeobX0AMMO 333eMIUTL BCIO annapartypy Ha kopnyc obpasua Aansi UCrbiTaHusl, KOTOpbIW 06bIMHO 3a3eMrieH;

- HeobxoauMo noacoeauHUTL 06paTHLIM NPUBOA reHepaTopa k obpasuy Anst UCnbiTaHust Tak, YTO6bI TOKW MOINHUK
OTBOAMIUCL OT o0pasua Anst UCMbITaHUS Takum Xe obpa3om, kak ecnu Obl B nonactb B3Y nonana monuua. Yoeautbes,
YTO KOHTPOSIMPYIOTCS MarHUTHbIE CUITbI U ApYIME B3aUMOAEWCTBUSI, MMEIOLLIME OTHOLLEHME K TOKY, MPOTEKaIoLWeMy BHYTpY
yCTaHOBKM, Takum obpa3om, oHu 6yayT oTobpakaTb pearibHylo CUTYaLuIo;

- HeobXoAMMO Pa3MeCcTUTb ANEKTpod C OTBOAOM CTpyu (cM. pucyHok D.11) Ha paccTosiHum 50 mm unu Gonee ot
obnactu ob6pa3sua ansi McrnblTaHusi, KOTOPYID HeOOBXOAMMO NpoaHanu3upoBaTh;
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- HEO6X0AMMO MOACOeAVHUTL BLIXOAHOW TEPMUHAN BbICOKOBO/IbTHOMO reHepaTopa K 3/1eKTpoay;

- ANA [AHHOTO UCMbITAHWUS MOXHO WCMOMb30BaTh KaK MOMOXMTENIbHYIO, Tak U OTPULATE/bHYIO MOSPHOCTb;

- TOHKWUIA MeTannmyeckuii NpoBof, He NpesbiWwatolwmnii B gnameTpe 0,1 MM, MOXeT MUCNO/b30BaTLCA AN Hanpas/e-
HUS Ay B KOHKPETHYIO MHTEpecylolyio Touky Ha o6pasue AN UChbITaHus. MHUUMMPYIOWMI NpoBoA A0/MKEH NPOXOAUTb
OT 3/1eKTPOAA HanpsiMyio Yepe3 HEenpoBOAsLLY0 MOBEPXHOCTb MO HanpasfeHWo Nuaepa, CTPeMUTesIbHO NPOXOAsLLEro
no NoBepxXHOCTU. WHMUMMPYIOLMIA NPOBOA AO/MKEH HAXOAUTLCS NpUMEpHO B 20 MM Haj NOBEpPXHOCTbi 06pasua;

- HEo6X0AMMO YCTaHOBUTL M3MepuTeslbHoe U 3anucbiBaloliee o060pyAoBaHue.

MHULumpyoLwmnii npoBog

PucyHok D.11 — CxemMa yCTaHOBKW AJ1 WUCMbITAHUA BbICOKMM TOKOM A/ HEMPOBOAALLMX NOBEpPXHOCTel

D.3.3.4 ®opMbl KPpUBOI UCMbITATENILHOIO TOKA

VcnbiTatenbHble Tokn onucaHel B D.3.2.4.

D.3.3.5 N3mepeHusa u 3annucb gaHHbIX

Heobxogumo cpenaTb cnegyloline U3MepeHus v 3anncy AaHHbIX:

- (hotorpachmn v onucaHue ucnoiTaTeNbHOW YCTaHOBKY;

- ¢hoTorpachun obpasua 418 UCMbITaHUA [0, BO BPEMS U NOCAE KaXAOoro ucnbiTaHusA. [N BbisBNeHUA obnactel
NloKanbHOro neperpesa BO BPeMs UCMbITaHWA MOXeT ObiTb MCNONb30BaHa WH(pakpacHas Buaeokamepa,;

- ¢hoTorpachun 1 onucaHve nospexaeHns obpasua ANa UCNbITaHUS;

- 3anMcb AaHHbIX No NabopaTopHbIM YCNIOBUAM OKpYyXaloLen cpelbl (Hanpumep, Temneparypa, AaBfieHue U BAax-
HOCTb), AaT NPOBefeHUs UCMbITaHWi, AaHHbIX O MepcoHasie, BbIMOMHAKLWEM 1 HabAfawemM 3a UCTbITaHUAMY, a Takke
OaHHbIX O MecTe NpPoBefEHUS UCMbITaHUS;

- 3anucb M06bIX OTK/IOHEHMIA OT Npoueaypbl UCMbITAHUS;

- 3anncb pesysbTaToB KaXAOro MCMbITAHUA C yKasaHueM NOMSAPHOCTW, amMnAuTyA Toka, (DOpM KpWBOM, yAesbHOW
39HEPr 1 NEPEHOCOB 3apsfa B COOTBETCTBYHOLMX TOUKAX UCMbITAHUS.

D.3.3.6 Mpoueanypa ucnblTaHus

Mpoueaypa UCMNbITaHNA JO/MKHA 6biTb CregytoLllei:

a) Heo6Xx0AMMO M3MepuTb NnabopaTopHble YC/I0BUS OKpYyXatowein cpeppl;

6) He0b6x0AMMO M3yunTb U cobNoaaTh Npasuia TeEXHUKM 6e3onacHocTU. Mowankm Ans UCNbITaHUSA LO/MKHbI 6biTh
6e3onacHbl 1 0CBOGOXAEHbI OT NepcoHana A0 BK/IOYEHWS UCNbITaTeNbHOro o6opyaoBaHus. lMocne wcnbiTaHuii n go
nosiBNeHns nepcoHana B 061acTu uUcnbiTaHua 6GaTapen KOHAEHCATOPOB HeOO6X0AMMO 3aMKHYTb HakopoTKo. MoxeT no-
TpeboBaTbCA 3awuTa ywen u rnas;

B) HEO6XOAMMO OTKannbpoBaTb reHepaTtop M annapaTtypy, Kak ykasaHo Huxe:

1) ycTaHOBUTbL Hag 06pa3uoM WM BMECTO HEro ANns UCMbITaHUS NPOBOASALLYIO LUMHY, UMEHLLYI0 TakmMe e CBOW-
CcTBa MaTepuana, kak obpasey ANA WUCNbITaHUA, ONS rapaHTuy Toro, Yto obpasel ANs UCNblITaHWsa He 6yaeT
NnoBpeXJeH paspsfoM reHepaTopa;

2) NoACOefUHNTBL LUMHY K TEPMUHANyY reHepartopa Ansa obpaTHOro xofa MCnbiTaTeNlbHOrO TOKa;

3) NpuNoXuTb paspsg K WvHe npu namepeHun opM(bl) KPUBOIM NPUIOXKEHHOTO TOKa;

4) ecnn ypoBeHb unu hopm(bl) KPMBOI TOKA He BepHbl, OTKOPPEKTMPOBAaTb MapameTpbl reHeparopa;

5) noBTOpPUTb 3Tanbl, yka3aHHble B nepeuncreHusx 3) u 4), ecnm HeobxoAMMo, AN NOSyYeHUSs HeOoB6X0AUMbIX
¢opm KpuBOIA;

6) yopaTtb LUMHY;

r) ouncTnTb obpasel ANA UCMbITaHWUA OT MblAW, Mycopa W APYrMX 3arpsa3HeHwuid, KOoTopble MOryT NOBAWATb Ha pe-
3yNbTaTbl UCMbITAHUS;

) nNpoBecTu nepsoe uchblTaHne ¢ 06pasuoM A5 WUCMbITaHus;
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€) ocMOTpeTb obpasel, AN UCMbITAHUA U 3a[0KyMEHTUPOBAaTb pPe3ysbTarbl;

X) ecnu TpebyeTcs No niaHy MUCMbITaHUs, NOCTaBWUTb 3/1EKTPOJ, B HOBOE NOJSIOXEHWE W MNOBTOPWUTL 3Tanbl, yKasaH-
Hble B MepeyncsieHnsx g) u e).

D.3.3.7 HTepnpeTaumnsa gaHHbIX

O6pasel, AN UCNbITAHWSA AO/HKEH MOMYYUTb MOSIHOE 3ak/l4veHVe Mo pesy/bTaTtaM UCMbITaHua AN1a onpefeneHuns
COOTBETCTBMA KOHCTPYKUMM TEXHUYECKMM TpebOBaHMAM MO KpPUTEpPUsIM NpUEMKU U 6pakoBku. HeobxoAuMo paccMmoT-
peTb hotorpadmn, Ha KOTOPbIX BUAHBLI MyTU AYrK, TOUYKA BXOXAEHWUA WM 06N1acT NoBpexAeHus Ha obpasue NS ucnbita-
HWS, 4Nsa obecneyvyeHUs MOHVMMaHWS BO3AENCTBUA MOBPEXAEHMS.

D.3.4 NcnbiTaHMe NPOBOAMMbIM TOKOM

D.3.4.1 Uenb ucneltaHnsa

VcnbiTaHne NpoBOAMMbBIM TOKOM MPOBOAAT C BEPTUKAbHbIMW MOMHWEOTBOAAMU, COEAUHUTENbHBIMA 3/1eMeHTa-
MW 1 OPYTUMU MEXaHWYEeCKU XECTKUMU WAN TMOKMMW COeAMHEeHUSAMW, KOTOPble HaxoAsaTcs Ha NyTu(ax) NpoXOoXaeHus
TOKa Mex/y BO3[yLUHOM CUCTEMOI nepexBaTta BCMbILEK MOMHUM U CUCTEMOV 3a3emsieHns BIY. [1nA npoBepku coefvHu-
TeNbHbIX 3/1eMeHTOB BJY, yepe3 koTOpble NPOXOAWUT MOJIHWSA, YPOBHMU WCMNbITATENIbHOrO TOKa HEeo6XxoAumo BbiGpaTth B
COOTBETCTBMU C NEPBbIM KOPOTKMM YAapoOM MOSHAM BblbpaHHOro YM3.

[aHHoe ucnblTaHne NPOBOAMUTCA A1 OLEHKU:

- NPOBOAMMOCTN TOKa MOJIHUK;

- MNOBBIWEHNA TemnepaTypbl B NPOBOAHUKAX WU COeAVHEHUSX;

- Ayroobpas3oBaHnsA U UCKPEHUS B NOALUMIMHMKAX, CKOJb3SALWMX KOHTaKTaX, LWeTKax v 06LWmuX CoefuHUTESNbHBIX 3/e-
MeHTax;

- B/IMSAHWUSA MarHUTHbIX CWUJT;

- COOTBETCTBUS TOKOMPOBOAHOCTM KOMMO3WLMOHHBIX MaTepuasioB U3 YriepogHOro BOJSIOKHA U MPUBOLOB.

D.3.4.2 O6pasel AN UcnbiTaHi

O6pasel, AN UcnbiTaHWA JO/MKEH NpeacTaBnAaTb coboi nonHoMacliTabHoe cepuitHoe usgenve B BuAe vacTel
WM HeBONbLUNX YY4ACTKOB MOSTHMEOTBOAOB WM NPOBOAALMX KOHCTPYKLUWMIA, B KOTOpPblE BXOAST NPUBOAbLI MeXAy KOHCTPYK-
LUVMOHHBIMU YaCTAMW WK y3NaMu, TakKUMK Kak KneeBble MeTaslIM3npoBaHHble COeAMHEHWS, XEeCTKMe coeguvHeHus, nog-
LUWAHWMKM WM weTkn. Ob6pasLbl KOHCTPYKUMKU A0/DKHBI GbiTh AOCTATOYHO GONbLUMMK A1 XapakTepHOro pacnpefeneHuns
TOKa MOJIHAM, KOTOPOE HEeo6XOAMMO AOCTUYb.

D.3.4.3 VcnbiTaTenbHasa yctaHoBKa

MoAroToBka K MUCMbITAHUAM BK/OYaET Criefytolive onepauun:

- yCTaHOBWTbL Obpasel, 41a UChbiTaHns B kpennenun. Ha pucyHke D.12 npegcTaBfneHa xapakTepHas CXema;

- 3a3eM/IMTb BCHO annapaTypy Ha kKopnyce obpasua A1 UChblTaHusl, KOTOPbIi 06bIYHO 3a3eMeH;

- MOACOEAVHUTL BbIXOAHOM TEPMWHA reHepaTopa 1 TepMuHan Ans obpaTHOro xofa Toka K o6pasuy Tak, Y4Tobbl
ncnbltTaresibHble TOKU NPOXOAMAW Yepe3 obpaseLl, TakuM e 06pa3oM, Kak ec/ivm 6bl B flonacTb WM APYTY0 KOHCTPYKLUMIO
nonana MosnHWA. MONAPHOCTL reHepaTtopa 06bIYHO He BaxHa. Y6eauTbCs, YTO KOHTPOMMPYHOTCA MarHuUTHble CW/bl Y

PucyHok D.12 — MMpumep cxembl 478 UCMbITaHUi NPOBOAUMBIM TOKOM
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Apyrvie B3alMOAENCTBMS, UMEIoWME OTHOLWEHWE K TOKY, MpoTeKalowemy BHYTpu obpa3sua ans rapaHtum TOro, YTO OHU
OTOGPaKalT pearnbHyl CUTyaumio;
- YCTaHOBUTb M3MEpPUTENbHOE I 3anucbiBalowee o6opyaoBaHue.

MpwnMedyaHne— MoxHO NCNOMNb30BaTh NOMYKOAKCMANbHOE pacroriokeHne NpoBOAHMKOB U obpasua ans
MCMbITAHWS AN YMEHbLIEHUs] MarHWTHBIX CUIT U3-32 TOKOB B MPOBOAHWUKAX, B KOTOPLIX NMPOXOAUT MCNbITATENbHLIN TOK U3
obpasua, a Takke Ans OCTWKEHUsl pacnpedeneHus Toka no obpasuy, Hanbonee NPUBNMKEHHOTO K peanbHbIM YCNoBK-
am. Ha pucyrke D.11 npegcraeneHa cxema AN UCMbITAHUA YacTy nonactu B3Y. UamepeHusa HanpspkeHun, HaBoanMbIX
B 3MEKTpUYecKne NpoBOAA, YCTAHOBIEHHBIX B NOMACTW, MOXHO TaKKe BbIMONHUTL BO BPEMS UCMLITAHUA NPOBOAUMBIM
TOKOM, Kak onucaHo B pa3sgene 8.

D.3.4.4 ®opMbl KpUBOM UCNbITATENbHOIO TOKa

McnbiTatenbHble TOKM, KOTOpble Heobxoaumo nopaeatk, onvcaHsl B D.3.2.4.

KoHkpeTHble UCMbITATENbHbIE TOKW, KOTOPble HEOBXOAUMO MPUMNOXUTL, 3aBUCAT OT YPOBHS 3awmThl, KOTOPbIN
onpegerneH Ans UCNbITEIBAEMOW KOHCTPYKUMM B3Y. AMNNuTygsl MCMbITATENBHOIO TOKAa, KOTOpbIE HEO6xoaumo npuno-
XUTb K o6pasuam, NpeacTaBnsioWMM TONMbKO YacTe MPOBOASALLErO MOMepPeYHOro ceveHus KOHCTPYKUMK (Hanpumep,
ABa napannenbHblX BepTUKanbHbIX MOMHMEOTBOAa B NONacTu), AOMKHbI ObiTh paccymTaHbl UCXOAA U3 NPOLEHTHOTO
COOTHOLWLEHWUSI MOMEpPeYHOro ceveHwsi obpasya Ko BCeMy MONEpPeYHOMY CeYeHMI0 KOHCTPyKuuM (nogpasymeBas
PaBHOMEPHYIO NPOBOAUMOCTbL). Takoh TOK 4acTo noebiwaeTcs 4o 50 %, 4To ABNAETCA NPUHMHON BO3MOXHOro aucbanax-
ca B pacnpegeneHnm Toka no nonepevyHoMy CeYEHWUIO KOHCTPYKLMMU.

D.3.4.5 UamepeHns n 3annucb AaHHbIX

Heobxogymo caenatb criegylowme UamepeHus 1 3anucyu gaHHbIX:

- choTorpachum 1 onucaHne MCNbITATENBHOW YCTAHOBKM;

- hoTOorpachum To4ek nonagaHus;

- poTorpachum obpasua Ans UCNbiTaHWA OO, BO BPeMs M MOCMe Kaxgoro uenoitaHus. Ona BoigsBneHua obnacren
NoKanbHOro neperpeBa BO Bpemsi UCMbITAHWMI MOXeT ObiTb MCMONb30oBaHa MHGpaKpacHas BUaeokamepa;

- chboTorpachum 1 onucaHue noepexgeHus obpasua Ans ucnelTaHus;

- 3anUcb JaHHbIX Mo NabopaTOPHbLIM YCIOBUSIM OKPYKaIOLLEn cpeabl (Hanpumep, Temnepartypa, JaBNeHne u Bnax-
HOCTb), AaT NPOBeAeHNs1 UCMbITAHWIA, OAHHBIX O NepcoHane, BbINOMHAIOWEM 1 HabnwaalwWwem 3a UCMLITAHNAMK, a TaloKe
JaHHbIX O MecTe NpoBeAEeHUs! UCTbITaHuS;

- 3anucb MoBbIX OTKINOHEHWI OT Npoueaypbl UCMbITAHUS;

- 3anMCb Pe3ynbTaToB KaXAOro UCMbITaHUA C yKa3aHWem NonspHOCTU, aMnnuTya Toka, hopm KPUBOK, yAEnbHOMN
3HEPIUM U NEPEHOCOB 3apsifia B COOTBETCTRYIOLMX TOYKAX UCNbITAHUS.

Paspeliatotcs Takke gpyrne cxembl, YTBEPXKAEHHbIE [ UCMbITAHUIA BLICOKMM TOKOM, HA OCHOBE 3aKopayuBalo-
Wer nepemMbliYku.

D.3.4.6 NMpoueaypa nenbitaHns

Mpoueaypa ucnblTaHWsa AomnxHa GblTb creaylowWwel:

a) HeobxoauMo uamepuTb nabopaTopHbie YCNOBUS OKpYXaloLwwen cpeal;

6) HeobxogMMo M3yunTb u cobniogatb NpaBuna TexHukn besonacHocTu. Mnowagkvm AnA UCNbITaHUS JOMKHbI BbITh
GeaonacHbl U ocBOGOXAGHBI OT NepcoHarna Ao BKIMIOYeHUs1 ucnbitTaTtenbHoro obopyaosanusa. MNMocne vensitaHun n ao
NosiIBNeHusl NepcoHana Ha nnowagake Ans ucnoitaHusi 6atapen KOHAEHCAaTOPOB HEOBX0AMMO 3aMKHYTb HAKOPOTKO.
MoxeT noTpeGoBaTbca 3awmTa yluein u mas;

B) oTKanubpoBaTb reHepaTop M annaparypy, Kak yka3aHo HuXe:

1) oTCOEANHUTL reHepaTop BbICOKOrO M obpaTHoro Toka oT o6pasua Ana ucnbiTaHua U NOACOEANHNTL K NPOBO-
AAWein wuHe Bo3sne unu BMecto obpasua ansa ucnbitanus. lWvHa gomkHa nMeTb Takue e CBOWCTBa MaTepua-
na, Kak u obpasey Anst UCMNbITAHUS;

2) BbINONHUTL UCTbITAHWE C LUMHOW, U3MepuB hopm(bl) KPMBOW NPUMOXKEHHOrO TOKAa;

3) ecnu ypoeeHb Toka unu copm(bl) KPMBOW He BepHbl, OTKOPPEKTUPOBaTL NapameTpbl reHepaTopa,;

4) noeTOpUTL 3Tanbl, yKazaHHble B NepeuncrneHusix 2) u 3), ecnn Heobxogumo, AN nony4eHns HeobxogumMbix
chopm kpueow;

5) ybpaTb WKHY U CHOBA NOACOEAVHUTL reHepatop K o6pasuy Ana ncnbiTaHns;

r) ouncTuTL 06pasel; ANs UCMBITAHWSA, UCMONb3YSA COOTBETCTBYIOWME METOABI ANA yAaNeHWa Nbinu, Mycopa u apy-
rMX 3arpsisHeHUI, KOTOpble MOTYT MOBIUSITb HA pPe3yrbTaTbl UCTIbITAHUS;

A) NpoBecTU ucnbiTaHme ¢ obpasuomM Anst ucnbiTaHus;

e) ocMmoTpeTh obpasel, Ansi UCMbITaHUA W 3a[0KYMEHTUPOBATL pesynbraThl;

X) NOBTOPUTL 3Tambl, yKa3aHHble B Nepequcriennsx 4) u e), Ana NpoeeaeHa AONOMHUTENbHLIX UCTIbITaHUA B
COOTBETCTBUM C NNAHOM WCIbITAHUS.

MpumedaHune—LenecoobpasHo nogaeate Ha obpasey AnA ucCNbITaHWA Tokn ¢ Gonee HW3KOM amMnnuTy-
Aol gnsa onpegeneHvs NapaMeTpoB reHepaTopa, HeobxoauMbIX AN AOCTWKEHUS XeNnaemblX NOMHbIX TOKOB, NPU 3TOM
aTan B) MOXHO NPONyCTUTH.

D.3.4.7 UnTepnpeTaums AaHHbIX
O6pasubl ANsa UCnbITaHUs JOMKHBI MONYYWUTL MOMHOE 3aKNIOYeHne No pesynsTaTtaMm UCMbITaHWA gnsa onpeaene-
HUS1 COOTBETCTBUSA KOHCTPYKLIMM TEXHMHYECKUM TPebGOBaHMSIM No KpUTEPUAM NpuemMkn n Gpakosku.
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Mpunoxenne E
(cnpaBo4Hoe)

MpuMeHeHMe KOHUENLMN 30H MonHue3awuTbl (3M3)
Ha BeTPO3HEpPreTUYECKON yCTaHOBKe
E.1 OnpeneneHne 30H MONHUe3alWUThI

[nsa paspaboTky cucTemMbl MOMHUE3aLMTbl KOHCTPYKUMK LenecoobpasHo pa3genuTb €e Ha 30Hbl MOMHUE3alumnTbl
(8M3), B koTOpbLIX AormkHa BbiTb onpeaeneHa anekTpoMarHutTHas cpega. B tabnuue E.1 npueegeHbl onpegeneHust 3oH
MOIHMEe3aWwmThI.

Tab6nwnya E.1— OnpegeneHve 30H MOMHUE3ALWMTHI

O6osHaveHve Onpepenenve

BHellHWe 30HBbI

3M30 30Ha, B KOTOPOW yrpo3a MosIBMNsIeTCs1 BCeACTBME HEe3aTyXalLWwero afeKTpoOMarHMTHOro nonst Mon-
HUM U B KOTOPOW BHYTPEHHUE CUCTEMbI MOTYT NMOABEpPraTbCsl BO3AENCTBUIO MOMHbLIX UMW HYaCTUYHBIX
BbIGPOCOB TOKa MOITHUN.

3oHa 3M3 0 nogpasgensieTcsi:

3M3 0p - 30Ha, B KOTOPOW yrpo3a nosiBnsieTcsi BCrnegcTBMe NPsiMON BCMbIWKM MOMHUKU W MOINTHOTO 3MeKTPo-
MarHWTHOroO Monsi MoOMHUW. BHyTpeHHWe cncTembl MOryT nogBepraTtbCsi BO3AEUCTBUIO MOMHbIX UMK
YaCTWYHbIX BbIOPOCOB TOKA MOIHWY;

3M3 0g - 30Ha, 3alUMLLEHHast OT NPSIMbIX BCMbIWEK MOMHUK, OOHAKO B HEW yrpo3a NosiBrsieTcs BCreacTemne
MONHONo 3NEKTPOMarHMTHOIro nonsa MOJTHUW. BHyTpeHHVIe CUCTeMbl MOryT nogeeprarbcs B03,E|el7l-
CTBUIO YACTUYHbIX BbIOPOCOB TOKA MOIHUU

BHyTpeHHune 30HbI

3M31 30Ha, B KOTOpPOW BbIBPOC TOKa orpaHvyMBaeTcs nepepacnpegeneHnem Ttoka u Y3l Ha rpanuue.
MpocTpaHCTBEHHOE 3KPaHMPOBAHUE MOXET OCnabutb 3neKTPOMarHUTHOE MOoNe MOMHUW.

3M32,...n 30Ha, B KOTOPOW BbLIOPOC TOKa MOXET AOMOMHUTENBHO OrpaHWYMBaTLCS MepepacrnpeseneHnem
Toka U gobaBouHbiM Y31 Ha rpaHuue. MNMpocTpaHCTBEHHOE 3KPaAHWPOBAHME MOXHO UCMOMNb30BaTb
JOMONHMTENbHO ANA ganbHenwero ocnabneHvs SNekTpOMarHUTHOIO MONsA MOMHWMK.

MpumevaHwusn

1 Kak npaBuno, 4Yem Bbille HOMEP OTAENbHON 30Hbl, TEM HWXE MapaMeTpbl 3MEKTPOMAarHUTHOW Cpeabl.

2 OrpaHuyeHne Toka ero nepepacrnpeieneHneMm AOCTUraeTcsl NyTemM YMEHbLUEHUS] TOKOBOW Harpyskum oTaerb-
HbIX MOSTHWEOTBOAOB CUCTEMbl MOIHME3alMTbl BCeACcTBME pacnpedenieHnsl UCXOQHOro Toka MOMHUM  MexXay He-
CKONMBKMMW MOSTHUEOTBOZAMM.

E.2 3oHa 3M3 0

lpaHnua mexay 3oHamm 3M3 0, m 3M3 Og MmoxeT ObiTb OnpeaeneHa ¢ NOMOLWbID MOZENV BpaljaloLwencs
cdepbl, kak NokasaHo Ha pucyHke E.1. ObnacTtn, OTMeuYeHHble cepbiM LBETOM — 370 30Ha 3M3 Og, B KOTOPYIO MOMHUSA
He MOXeT MonacTb, a OCTanbHasA 4YacTb MOBEPXHOCTU BETPOIHEPreTUHeckmx yCTaHOBOK — 310 3oHa 3M3 0,. Mecrta,
KOTOpble chepa He MOXeT 0bKaTUTh, 3alMLLeHbl OT NPSIMOro nonagaHusiM MonHum. Kak nokaszaHo Ha pucyHke E.1
MOINMHUA MOXeT nonactb Ha 60]'[bLIJyIO YacTb NOBEPXHOCTU BETPOIHEPreTU4eCKNX yCTaHOBOK, CregoBaTeslbHO, 31O obna-
ctm 3M3 0p. MoXXHO MCnonb3oBaTh TaKKe KOMMbIOTEPHBIE MOAENW. 3TN MOAENN B OCHOBHOM OyAyT OCHOBaHbI HA MeToae
KaTsiwencs coepbl. BHyTpeHHne cuctembl 30HbI 3M3 Og MOryT nopBepraTeCsi BO3AENCTBUIO YaCTUYHBIX BbIGPOCOB TOKa
MOITHUMW.

C nomowbio cpedcTB BO3AYLWHOro nepexesara (HanpuMmep, MOMHWEBbBIE CTEPXHW), pacnoNoXeHHbIX Ha 3aaHen
KPOMKE KOXyXa roHaonbl, 3oHa 3M3 OgmoxeT 6biTb co3aaHa Ha BePLUMHE FOHAOMbI, YTO MOXET 3aWUTUTL METEOPOIIOru-
YeckMe MHCTPYMEHTbI OT MPSAMOro nonagaHvst MONHUK. Y OCHOBaHUSI BETPO3HEPreTUHECKUX YCTaHOBOK TakKXe HaxoauT-
cs 3oHa 3M3 Og, B KOTOPOW TpaHCOPMAaTOPHbLIN OTCEK, NMpU ero Hanuuuu, GyaeT 3alyileH OT NPSIMOro rnonagaHus
MOITHUW.
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MHCTpYMeHTbl pasMelleHnss BO3AYLIHOMW CUCTEMBI MepexBaTa BChbIWeK (Hanpyumep, Bpalalowascs ciepa, 3anT-
HbIA Yyron v T. A.) HE NPUMEHSITCS K /IONacTsiM BETPOIHEPreTUUecKUX YCTAHOBOK. [M03TOMY KOHCTPYKLUS BO3AYLUIHOM
cUCTeMbl nepexBaTa BCMbIWEK MOMHUM JO/KHA GbiTh NPOBEpeHa B COOTBETCTBUU C 8.2.3.

E.3 Apyrue 30HbI

MpaHvua mexay 3oHamn 3M3 OAwunn 3M3 OBu 3M3 1 MOXET npoxoAuTb MO MayTe WaM BeplliMHe KoxXyxa
FOHAOMbI, €CNN eCTb  MEeTa/l/INYEeCKUn KOXYX UM MeTan/nmyeckas sKkpaHupyowasa ceTb, gocTatouyHas Ans 3awuTbl ane-
MEHTOB BHYTpM (OMTUManbHOl fBNseTca kneTka dapages BOKPYr roHA4O0NbI). B criyyae, korga Koxyx roHAosbl caenaH u3
cTeknonnactuka, pekoMeHayeTcs, 4TOObl MeTannuyeckas pama uam o6BA3ka Oblna yTonseHa B KOXYX FOHAO/bI C
Lenblo NONyynTb, KaK MMHUMYM, BO BHyTpeHHeli o6nactu 30Hy 0Bansa 3awmTbl 3/1eMEeHTOB FOHAO0MbI OT NPSMOro nonaga-
HUS MOSTHUM WM Toka nuaepa 6e3 o6paTHoro ygapa MonHuu (pucyHkn E.2 n E.3). OHa gonxHa 6bITb 6e3ynpeyHo
MeTann3npoBaHa C OMOPHOW MAWTON MexaHU4yeckoro NPMBOAHOTO MexaHu3Mma roHgonbl. B ngeane mertannunuyeckas
ceTKka B KOXyXe M3 CTekionnactuka Ao/MKHa 6biTb MHTErpMpoBaHa B 3Ty paMKy AnsA Toro, 4tobbl roHAoNa onpegensnacb
kak 3o0Ha 3M3 1. CeTka c 60/blINM pa3MepoM f4Yelikn ¢ pa3MepoM OTBEepCTWii [0 HEeCKOSbKkux MeTpoB 6yaeT
3awmwartb roHAony OT NPSMOro nonagaHus MOMHUKM U Toka nupepa 6e3 obpaTHoro ygapa MonHuui. OHa 6yaeT nvwb
He3HauYnTeNbHO 0CNabnAaATb MarHUTHOE W 3/IeKTPUYECKOe MNoss.

CeTka C ManeHbKMM pa3mepoM f4veek OyfeT Takxe 3aluuiaTte OT NPAMOro nonagaHuWa MOJIHAM W TOKa nvpepa
6e3 obpaTtHOro ygapa MonHWW. B 3aBUCMMOCTM OT pasMepa SYeilku M TONLWWUHbI CEeTKM CeTKa MOXEeT CU/IbHO 0cnabnaTb
MarHMTHoe n anekTpuueckoe nons. Mo npasuny GypaBuuka ocnabnenvie 6yaet 3pHEKTUBHbIM Ha PacCTOSAHUM OT CeTKM,
paBHOM pasmepy SYenku.

Ha pucyHkax E.5 n E.6 nokaszaHO, Kak MpPOCTPaAHCTBO BETPO3IHEPreTUHeckux yCTAaHOBOK MOXeT ObiTb pasfesieHo
Ha 3aluTHble 30Hbl 3M3 1 n 3M3 2. ToHAona (C CeTKOW B KOXyxe), mMayTa U TpaHCOPMAaTOpHbI OTCEK SABASAITCA
3alMTHbIMK 30HaMK 3M3 1. MexaHu3mbl BHYTPU MeTas/l/IMYecKnx oTCekoB B 06nactax 3M3 1 HaxogATcs B 3alUMTHON 30He
3M3 2 (cm. npuMevaHue). Hanpumep, cpefcTtBa ynpaB/eHWs BHYTPU OTCeKa BHYTPU MeTan/IMyeckol MauTbl HaxogaTcs
B 3M3 2, a cpeacTBa ynpas/ieHUSA BHYTPUM MeTas/l/IMYECKUX OTCEKOB BHE MauyTbl pacrnosioxeHbl B 30He 3M3 1 uin 3M3 2
(cm. npumevaHve 1 (tabnuua E.1).

Ecnu mauTta cgenaHa us mMeTan/iMyeckoin Tpybbl M Mexay 4yacTaMu MauTbl CyllecTBYeT 3/IeKTpUUYeckoe coefuHe-
Hue, 3M3 BHYTPM MauTbl MOXeT ObITb onpegesneHa kak 3M3 2. CTasnbHaa nonas madvta SBASeTCA Oo4eHb 3pheKkTMBHON
kneTkoli ®apages.. OueHb YyBCTBUTE/IbHOE 060pPYyAOBaHME MOXHO NOMECTUTh B elle 6onee 3awjuuieHHy 30Hy 3M3 3
Ha gpyroM ypoBHE MeTan/IM4yecknx OTCeKoB (npumeyaHue 1). VIMEHHO 4YyBCTBUTENbHOCTb 3/1IEMEHTOB B AAHHON 30He
(T. e. BblagepXuBaeMble npefesnbl) onpefenseT ypoBeHb, 40 KOTOPOro B/IMAHWE MOJIHWW, Takoe KaK TOK, HanpseHue,
MarHuTHoe U 371eKTpUYeckoe nosie JO/HKHO OblTb YMEHbLIEHO B 3TOW 30He. MN03TOMYy HUKaKMe KOHKpeTHble 3HavyeHus
TOKa, HanpshHXeHua W 3/1eKTPOMarHUTHOro MNoiA He pPeKkoMeHAylTCS.

MpumevaHne — OcnabneHve MarHUTHOIO ” 3N1eKTpnyeckoro nonei Ana Mmetaninyecknx oTcekoB 3aBUCUT OT
MUX KOHCTPYKUWW. ONnsA 31eKTPpOMarHUMTHO COBMECTUMbIX OTCEKOB MPON3BOAUTENIb MOXET NpefocTaBuTb 3aMepeHHble
ocnabneHnsas MarHUTHOrO u ANNEKTPUYHECKOTO nonei.
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PucyHok E.2 — CeTka C 60/bLUIMM Pa3MepoM siYeeK A1l TOHAO0/bl C KOXYXOM
U3 cTeknonnacTuka

PucyHok E.3 — CeTka C Ma/leHbKMM pasMepom sueek NS TOHAO/bI C KOXYXOM
U3 cTekonnacTmka

E.4 'paHuybl 30H

Ha rpaHuue kaxpgoli 30Hbl HE06XOAMMO rapaHTMpoBaTb, YTOGbl kabenu u NpoBofa, MepecekawLline rpaHuly, He
nposoaunn 60MblOe KONMYECTBO TOKA MOMHUW WU MEPexXOAHOro HanpshKeHWs B 30HY MOJIHMEe3alnTbl € 60/blwunMm
HOMepoM. JTO AocTuraeTcs Haanexalleli meTannusauueli U akpaHMpoBaHUEM, a Takxe 3awuToli kabenein n NpoBoaoB
OT NnepeHanpsKeHUs Ha rpaHuue 3oH. Llenb 3aknoyaetcs B YMEHbLUEHUU TOKA U HanpshkeHws [0 YPOBHSA, NpuMemiemoro
4Nns o6opyfoBaHWs, KOTOPOE HaxoAMTCA B 30HE 3aluTbl C 60/1bLUMM HOMEPOM.

KonnuyectBo HeOBGXOAMMbBIX 3/IEMEHTOB A1 3aWuTbl OT nepeHanpshkeHus (Y3M1) MOXHO YMeHbLWTb MpaBufibHbIM
pasfgefnieHVeM Ha 30Hbl NPaBW/IbHOTO pacnonoxeHws kabenei, UCNONb30BaHWSA 3KPaAHUPOBAHHbLIX kabenein u ncnosb-
30BaHWs ONTUYECKOro BOJIOKHA A1 nepefayn CUrHaioB U AaHHbIX.

Mocnepylowme 30HbI XapakTepusyrTCHa 3HAYUTENIbHbIMU U3MEHEHUAMU B MHTEHCUBHOCTWU 3/IEKTPOMArHUTHOrO
MMnynbca OT rPo30BbiX paspagos. MpaHuua 3M3 onpegensetcs Mepamy 3awWuTbl, NPUMEHAEMbIMU AN ocnabneHuns
MarHUTHOTO M 3/1EKTPUYECKOro nosei.

B HeKoTopbIX 0COObIX CUTyaLMAX MOXET BO3HWKHYTb HeobxoguMocTb nepexoga cpasy n3 3M3 0B 3M3 2. B aTom
c/yyae K 3aluTHbIM 3/1eMeHTaM NpeabaBasioT 60/1ee BbICOKME TPpeboBaHUSA Ha rpaHuuax 30H, KOTopble AO/KHbl ocnab-
NATb COOTBETCTBYOLWME napameTpbl 40 HEO6XO4MMOIO YPOBHS.

30Hbl MOMHME3ALWNTbI MOTYT COeAMHATLCA 4Yepe3 3KpaHbl 3KPaHWPOBaHHbLIX kabenei unM aKpaHWpOBaHHbIE Ka-
6enb-kaHanbl, B pesynbTare, Hanpumep, ABa OTCEKa yNpaBfieHWUs, HaxoAAawMnecs Ha HEKOTOPOM pacCTOSAHMM Apyr OT
Apyra, MOXHO coeAuHWUTb 6e3 HeobxoAuMocTW ucnosib3oBaHusa Y3[ Ha KOHType ceppeudHukoB (pucyHok E.4). Mopo6-
HbIM 06pa3oM OTCeK, onpefeneHHbli kak 3M3 2, MOXHO pacluMpuTb 3KPAHMPOBAaHHbIM Kabenem ANS BK/IYEHUS BHeLU-
Hero MeTaslIM4ecKoro Koprnyca gartyvika, Takxe onpegeneHHoro kak 3M3 2.
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PucyHok E.4 — [1Ba oTceka, onpefeneHHbIX kak 3M3 2,
COeIMHEHHbIX Yepes3 3KpaH 3KpaHWPOBAHHOro Kabens

E.5 Tpeb6oBaHMA N0 30He 3aWUThbl

Bo mn3bexaHve NOBPEXAEHUIA UM HegoMyCTUMbIX OTKa30B HE06X0AMMO rapaHTMpoBaTb, YTO BHYTPWU AAHHON 30HbI
3/1eMeHTbl He MOABEeprarTcs YaCTUYHOMY BO3[AENCTBMIO TOKA MOJIHUM, PA3HOCTW HAaMPSHKEHWIA UM 3NeKTPOMarHMTHOro
1 3NEKTPUYECKOro Mosei, NpeBbIaLWmMX YPOBEHb UX CTOMKOCTU. [N BbINO/HEHUSI 3TUX TpeboBaHUi HeOBXOAUMO Bbl-
NONMHWTL WUCMbITAHUSI M MPOBEPKY M UX pe3ysnbTaTbl 3a0KYMEHTUPOBAHbI.

3alunTy MOXHO 06ecneynTb C MOMOLLbI WCMNOJ/Ib30BaHUSI COrNacoBaHHbIX Y3, 3KpaHUMPOBaHHbLIX Kabenei, akpa-
HUPYIOLWMX KabesibHbIX Maructpanen wiam mx coyetaHus (npy Heo6xogumocTw).

JkcnnyartayMoHHoe 3faHne
3M3 1

BbIxogALMe NNHUMN
8< 32

1

SKpaHMpPOBaHHbI KaHany
UK HeuTo nogo6Hoe

PucyHok E.5 — Tlpumep [AeneHus BEeTPOIHepreTUUeckoil yCTAHOBKM Ha Pas/finyHble 30Hbl MOJTHUE3ALUTbI
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OcHoBaHue MauTta FoHAO/la  SkpaHWpoBaHHbIl kabenb/
MayThbl 3KpaH1poBaHHas kabesbHas
MarucTpasib
PucyHok E.6 — Tllpumep 3anucu geneHns mep 3awutbl 3/1€KTPUYECKO CUCTEMbI OT 3/IEKTPOMArHMTHOrO UMNynbca oT

TPO30BbIX Pa3psfoB Ha 30Hbl 3alUTbI C YKa3aHWEM MEeCT NepeceyeHuss ¢ aNeKTpuyeckoli uenbto rpaHuy, 3M3, nokasbl-
BalOLWMNIA KakK AIMHHbIE KAGENN NPOXOAsT MeXAy OCHOBaHMEeM MauTbl U FOHAOJOW
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MpunoxeHne F
(cnpaBoyHOe)

Bbi6op MycTaHOBKa corsilacoBaHHOM 3awmntbl Y3
Ha BETPO3HEpPreTnM4eckoi ycTaHOBKe

F.1 PasmeweHue Y3rl

B cootBeTcTBUM ¢ TOCT P 61643-12 Heob6xoaMMa AOMNONHUTENbHAS 3awuTa Tam, rae:

- NPUCYTCTBYET OYEHb YYBCTBUTE/IbHOE 060pYyA0BaHUE;

- pacctosiHne mexay Y3l Ha Bxoge B 3M3 1 TpebyeMoM 3awimTbl 060pyL0BaHUMN, CAULLKOM 6O0/bLIOE;
- 3/1eKTPOMAarHuUTHbIe MNOMA BHYTPWU KOHCTPYKLUW CO3[At0T BHYTPEHHWE UCTOYHWUKM NOMEX.

MpumeuyaHune — MoagpobHas MHopmauus o pasmelieHun Y3 npeacrasneHa B ctaHgapTe [7).

[anbHoCTb AeiicTBMA BUOPALMOHHON 3aWnTbl — 3TO MakcumanbHas AnvHa uenu mexay Y3M u o6opynoBaHuemM,
Ha KOTOpoii Y3I no-npexHeMmy AeicTBYeT C yueToM KofnebaTeslbHbIX SABMEeHUiAi U eMKOCTHOI Harpysku. Kone6aTesibHble
SIBMIEHNA MOXHO He y4uuTbiBaTb, ecnu AfvHa uenu mexay Y3M u o6opyaoBaHMeM MeHblue 10 M WAM ecliM ypoBeHb
3pheKkTMBHOW 3aluThl paBeH 50 % ypOBHA MakCUMasibHO AOMYCTUMOrO MMMNY/IbCHOTO HampsiXeHus o6GopynoBaHus,
HaxoAALWEerocss HKe Mo MOTOKy.

[anbHoCcTb AeiCTBUS MHAYKTUBHOI 3alUTbl — 3TO MakcMmasibHas AuHa no uenu mexay Y3M v o6opynoBaHuemM,
Ha KoTopoil Y3IM no-npexHemy AeicTByeT ¢ y4eToM MHAYKTUBHOIO BO3AeicTBUA. VIHAYKTMBHOE BO3AEeWCTBUE MOXHO
MUHUMU3NPOBATb MPOCTPAHCTBEHHLIM U JINHEHLIM 3KPAHUPOBAaHWEM (CM. Takxe npunoxeHue G).

M3-3a nepeHanpshkeHuin, BO3HMKAIOWMX, Hampumep, npu cpabaTbiBaHWU BbiKIOUaTENel 1 npegoxpaHuTeneii
B 9/IEKTPUYECKMX CUCTEMAX BETPOIHEepreTMYeckux YCTAHOBOK WM 3/1EKTPUYECKON CUCTEeMe, K KOTOPOii MmoAxnoueHa
BETPO3HEPreTMYecKkas yCTaHOBKa, MOXET BO3HUKHYTb HEOGXOAMMOCTb B AOMNONHUTENbHLIX Y3I BHYTpM 3M3 (cm. F.7).

F.2 Bbi6op Y3

B 6onblwmnHcTBE cnyvaeB Y3 MOxXHO nogobpaTb no cneundmkaymm Y3M vnm nHdopmaunn o6 mnsgenmu.

F.3¥ctaHoBka Y3l

C yBenuyeHnem [AOnHbl CoeauHUTENbHbIX NpoBoAoB Y3I noHmxaeTca a(peKTMBHOCTb 3aluTbl OT NepeHanps-
XeHua. Ona gocTuxeHus Havbonblei 3awmTbl obuias AsMHa COeAUHUTENbHOro NpoBofa AO/MKHA ObiTb Kak MOXHO
MeHbLLE.

[nsa yctaHoBkn Y3IM Ha BETPOIHEpPreTUYeckux ycTaHoBKax:

- pekomeHgyeTcs, 4To6bl 06lWan AnvHa CoeAMHUTENbHOro nposofa He npesbiwana 0,5 m;

- Tak HasblBaemasi [BYXTOYeYHasi CXema YCTaHOBKM [OJ/DKHA COOTBETCTBOBATb PUCYHKY F.1;

- 3a3emsigolWne coeauHeHus 5a 1 5b [O/MKHbI COOTBETCTBOBATL PUCYHKY F.2.

PucyHok F1 — [IByxToueuyHas cxema yCTaHOBKU
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F1

PucyHok F.2 — Cxema yCTAaHOBKM 3a3eM/ISIOLLEr0 COeMHEHNS

F.4 Bo3pgeicTBme okpyxawuwei cpeabl Ha Y3l

Heobxognmo onpeaensats cnegywowme napametpbl (cm. FTOCT P 51992):

- Temnepartypa xpaHeHus 1 akcnayataumm ot MuHyc 5 °C go 40 °C (HopmasibHbIl AnanasoH) n ot muHyc 40 °C go
70 °C (paclwupeHHbIi gnanasoH);

- OTHOCUTENbHAA BNAKHOCTb MPW BHYTPEHHMX YCNOBUSX A0/MKHA 6bITb 0T 30 % fo 90 %.

Ecnn hakTnueckoe BO34eNCTBME OKpyXawLliei cpefbl Ha yCTaHOB/IEHHOE Ha BETPO3HEepreTuyeckol ycTaHOBKe
Y3l npeBbiaeT 3HAYEHUS, yKa3aHHble B COMPOBOAMTE/bHbIX AOKYMeHTax Ha B3Y n B TOCT P 51992, T0 Heobxoanmo
NPYMEHNTb COOTBETCTBYIOLLME METOAbl WUCMbITAHWUA W 3HAYeHWs BO3LEWCTBUIA, NPUBEAEHHbIX B rpynne ctaH4apToB
FOCT P M3K 60068-2. lNpon3BoguTesib BETPOIHEPreTUYECKUX YCTAHOBOK AO/DKEH yKa3aTb TpeOGOoBaHWS K KOHKPETHbIM
TOYKam YCTaHOBKW, Hanpumep Ha roHAose U CTynuue.

F.5 Noka3aTtenb cocToAaHna Y3l u MoHUTOpUHT Y3I npu oTkase Y3Il

Y3M MoryT 6biTb NeperpyXxeHbl Mo NpUYMHE UCKNHUYUTENbHO BbICOKOTO TOKA MOSIHUM WM MOBTOPSIOLLErocsl BO3-
neicTBusa. Kpome TOro, KpUTUYHbIE 4acTU 3/IEKTPUYECKOIN CUCTEMbI U CUCTEMbI YNpPaBNEHUs BETPO3IHEPTETUYECKUX
YCTAHOBOK MOTYT MPUBECTU K MOBbIWEHNIO TpeboBaHWiAi no umetroulemycs Y3,

B Takux cnyuyasix, KoTopble onpeaensoT NpouM3BOAMTENN BETPO3HepreTUYeckux ycTtaHoBok, Y3I moxeT obecne-
4nTb coyeTaHue 6ecnepeboNHOCTM CHaGXEHMS U 3aluThbI.

MpunmeyaHune — MoapobHas nHdopmauusa npueegeHa B cTaHgapTe [9].

Mpy Heo6XoAMMOCTN 3TO MOXET 6biTb 0O6ecrneyeHo, HanpuMmep, C NOMOLLbIO:

- cuctembl MOHUTOpUHra Y3rl;

- YCTpOWCTBa CUrHaNu3npoBaHua 1 ynpasneHus BHyTpu Y3I gna npegynpexgeHvs o HacTynawuiem cboe;

- ONCTaHUMOHHONM curHanmsauumn, Kotopas A0/xHa OblTb BK/IOYEHA B O6LLYI0 CUCTEMY CUTHaNIM3aLUN U KOHTPONSA
BETPO3HEPreTUYeCcknx yCcTaHOBOK.

F.6 Boi6op Y31 c yueTom ypoBHSA 3awuTbl (Up) MYyCTONYNBOCTN HA YPOBHE CUCTEMbI

Mpu Heo6XxoAMMOCTU YCTONYMBOCTb Ha YPOBHE CUCTEMbl MOXHO MPOBEPUTL C MOMOLLbLIO UCMbITAHUA YCTONYMNBO-
CTV Ha YpOBHe cUCTeMbl. BO3MOXHble MeToAbl TeCcTUPOBAHMA YCTOWUMBOCTM HA YPOBHE CUCTEMbl OMUCaHbl B
npunoxexHun H.
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F.7 Bei6op Y3I c yuyeToM NepeHanpaxKeH s BHY TPU BETPOIHEPreTUECKON YCTaHOBKMN

MepeHanpspkeHUsl, BO3HUKAIOLWLME NPU BKITIOYEHUSIX B 3MEKTPUHECKUX CUCTEMAX BETPOIHEPreTUHECKUX YCTAHOBOK
UNU CUCTEMBI SHEPrOCHAGKEHUS, K KOTOPON NOZKMIOYEHA BETPO3HEpreTUHeckasl yCTaHoBKa, Heo6XxoaMMo yumTeiBaTh
npu Bbibope N NPUMEHEHUN Mep 3alWMTbl OT NepeHanpPsLKEHUS AN BETPO3IHEPreTMYECKX YCTaHOBOK.

Bo3MOXHbIE NpUMEpPLI TaKUX NepeHanpPsKeHUn, BO3HUKAIOLWNX BHYTPU BETPOIHEPrEeTUYECKUX YCTAHOBOK:

- KOPOTKME 3aMblKaHWA ceTw;

- cTatnyeckne npeobpasoBaTenu (SHEPrus, XpaHswWasicsl B Cnyvae pasbeAnHEHns);

- MOBbIWEHHbIE TOKM eMKOCTHOTO paspsaa B CBSI3W C LMKITAMW UHBEPTUPYIOLLETO YCUITMTENS MOLLHOCTH;

- NepekniovYeHne Harpy3kM HM3KOBOMBLTHLIM pacrpefenuTenbHbIM YCTPONCTBOM.

F.8 Bbi6op Y3I no Toky paspapa (/,) u umnynbcHomy ToKy (fimp)

B GonblmHCTBE Chny4aeB BETPOIHEpreTMYeckne YCTAHOBKM YCTaHABIMBAIOT HA OTKPbITbIX yHACTKax MECTHOCTW.
Bonee Toro, ¢ yBenn4eHMeM BbICOTbl BETPOSHEPreTMHECKkMX YCTAHOBOK YBENMYMBAETCA N BEPOATHOCTb nonagaHus Mori-
HUU. Bo3aMoXHbIM cnocobom yBenuueHust cpoka cnyx6el Y3l B crnyvae 60MbWOro konMyecTsa nonagaHuii MOMHUM
aBnsetcs Bbibop Y3I ¢ GonblKMMK NapameTpamy Toka paspsiga M uMmnynbcHoro Toka {(cm. [9],tabnuuy F.1). LUenu,
KoTopble NoAKIIoYeHbl K 060pyAcBaHUI0, Haxodslemycsl B 30He 3awmTbl 3M3 Og MoryT paccmaTpmBaTbhes kak 0co6o
yAI3BMMbIE Lenw, kak onvcaHo B 8.5.6.10. 31oT BuA obopydoBaHus knaccudbmumpyeTcst kak o6opyaoBaHve, yCTaHOBIEH-
HOE CHapyXu.

TUNnMYHBEIM NpYMepoM 060PYAOBaHUSA, YCTAHABIMBAEMOrO CHaPYKU BETPOSHEPreTUHECKUX YCTaHOBOK, SIBISAETCA
cucTemMa U3MepeHnst HanpaeleHWs U CKOPOCTU BeTpa U T. 4.

B Takux crnyuasx pekomeHgyetcs, YToGbl Y31 BHYTpU BETPOIHEPreTMHeCcKMX YyCTaHOBOK OTBeYanu TpeboBaHusaMm
Tabrmupsl F.2.

Tab6bnwuua F.1— YpoBHu TOka paspsiga ¥ UMMYNBCHOTO Toka Ans cucTeM 3asemnenus TN

Y3M knace | — finp(10/350)
12,5 KA ANsl K&XOOro pexuma 3awmTbl
Y30 knace Il — /,(8/20)

5 KA Ansl KaXAoro pexummMa 3awmrhbl

Tab6nwuya F.2— [Npumepbl NOBLIWEHHLIX YPOBHEN TOKa paspsaa U UMIYINbCHOMO Toka AnAa cuctem 3asemnenus TN

Y30 knacc | — fimp(10/350)
25 KA Ans kaxgoro pexvma 3awmrbl
Y3 knacc || — /,(8/20)
15 KA Ansa kaxgoro pexvma 3awmrbl

Korga Ansa sawmTHeIX Uuenel wucnonb3yloT coBmecTHoe Y3[1, cootBetcTBytowee knaccam | wm ll, BenuumHbl
Ihm Iimp OOIMKHbI COOTBETCTBOBATL 3HAYeHWsIM, npuBeaeHHbIM B Tabmmuax F.1 n F.2.

Korga TOK MONMHWM MAET B 3EMII0 Yepe3 KOHCTPYKLMIO BETPOSHEPreTMUeckon YCTaHOBKW, OH AenuTcsl Mexay cucTe-
MOW 3a8eNKW 3a3eMMeHNsl, BHELLHUMM TOKOMNPOBOASLLMMUN YaCTAMN (ECNU TAKOBbIE UMEIOTCA) U CY>KEOHBIMU NUHUSIMU
HanpsaMyto unu Yepes Y3l1, coeanHEeHHbIMWU C NIMHUAMWU. YPOBEHb TOKA, OTKITOHEHHOTO € MoMoLWbio otaensHoro Y3[l,
3aBMCUT OT KONMYECTBA NapannenbHblX NyTew, Mexgy KOTOPbIMWU AernuTCsl TOK W CONPOTUBIIEHUS OTAENbHbIX NyTeN.
B npunoxenun 1 gaHo pykoBoACTBO MO BbIMMCIEHUIO YPOBHS TOKA.
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MpunoxeHne G
(cnpaBo4HOE)

JononHuTenbHbIEe CBEAEHNA NO MeTannmsauuu,
dKpaHUnpoBaHUIKD N MeToAaM YCTaHOBKU

G.1 JononHuTensbHas MHopmalua no Metaninsaymm

M3-3a HeyCTOVILIMBOVI npupodbl TOKa MOJIHUN NafeHune NUKOBOro HanpsaXxeHusa B MOJIHMEeOTBOAE MOXEeT 6bITb
BblpaXeHo Kak

Vo= Lf" (G'l)

rge L — 370 MHAYKTMBHOCTb MOJSIHMEOTBOAA, [H/M;
dildt — 310 MakcMMasibHas CKOpOCTb WU3MEHEHWs Toka MOsHWUM, AJC.

VHAOYKTVMBHOCTb MOMIHMEOTBOAA, KaK NpaBwio, MOXHO cuMTaTb Ha ypoBHe 1ulH/M, MakcumasibHas BenuyvHa
dildt moxeT meHsaTbca oT 0,2 KA go 200 KAAC B 3aBUCUMOCTM OT ygapa MOSIHAM W YPOBHS TOKa MexXAy OTAe/IbHbIMU
MOSIHMeoTBOAaMU. PasHOCTb HanpsKeHwuil BAOMb MEepPeMblUKM  MeTaniv3auumu, Takum o6pas3oM, MOXeT pocTuratb
200 kB/m.

PaccmoTpum cuctemy, nokasaHHyl Ha pucyHke G.1, ¢ ABYMS OTCekamMu ynpaBfieHus, HaxXo4AWUMMUCH Ha PasHbiX
MeTaIINYECKMNX MJIOCKOCTAX BHYTPU FOHAO/bI BETPOIHEPreTUYeCKUX YCTaHOBOK. TOK MOMHWM nonajaeT B BEPXHIOW MNoc-
KOCTb W Yyepe3 nepeMblyKy MeTannmsauun fnepemellaeTcs Ha HWXKHIOW M0CKOCTb. Korga TOK MOMHWMM NPOXOAMT 4yepes
MeTasI/IN3MPOBaHHYI0 MepemblyKy, MOoTeHuMan oTceka 1 noBblWAETCHA MO OTHOLEHUIO K NoTeHuuany otceka 2. Takoe
M3MEHEHUE MoTeHUMana MoXeT NPUBECTU K NOBPEXAeHWNI0 aeTaseil, Haxogsawmxesa B oTcekax 1 wm 2. Cutyaumio MOXHO
yAy4ylWwnTb XOpoleli MeTannuMsauvei, Hagnexauweln npoknagkon kabenen wwvnn 3awmrtoin Y3M curHasibHbIM NPOBOAOM
UM UCNONb30BAHWEM 3KPAHWPOBAHHOIO CUTHA/IbHOTO Kabens ¢ 3KkpaHOM, MeTan/M3MpoBaHHbIM Ha 060MX KOHLAX.

MyTb TOKa CurHanbHbI NpoBof

MOJTHUM
I Tlepemblyka

|. MeTannnsayn

OTcek 2

MyTb TOKa MONHUN

PucyHok G.1 — [Ba oTceka ynpaB/ieHUsl, HaxofsAwmecs Ha pasHbiX MeTa/lsIMY4ecKnX Na0CKOCTAX
BHYTPU TOHAObI

Mcnonb3oBaHne MHOXEeCTBa NepeMblyek MeTannmsauuum v MUHUMU3ALUS ANVHbI NEePeMblukM MeTannusauuu B
pe3ynbTate NpuBefeT K CaMOil HU3KOW M3 BO3MOXHbIX pPasHOCTell HanpshkeHuik mexay ABYMsI MeTannyeckMMu MiockKo-
CTAMMU.

Mo 3Toli MpUuMHE MeTannusauus BHYTPW BETPO3IHEPreTUYeCKUX YCTAHOBOK [O/KHA MCMNOMb30BaTb MHOXECTBO
MO/IHNEOTBOAOB, KOTOPbIE:

- CNOCOGHbI BblAepXaTb MPOTHO3MPYEMYH YacTb TOKA MOJIHWU, MPOXOASLLEero Yepes paccMaTpuBaeMblil NyTh;

- M0 BO3MOXHOCTU SIBASIOTCS KOPOTKMMMW W MPSIMbIMU.

JNeKTponNpoBoAKa Takke MOXeT 6biTb 3alyulieHa Mpoknaakoii NpoBoAoB B KabesbHbIX kaHanax/kabenenposo-
Jax WAY UCMONb30BaHMEM 3KpaHWPOBAHHOIO kabens.

MpumeuyaHnue — KMcnonb3oBaHne 3SKPAHWPOBAHHOIO Kabensa B MeXAyHapOAHOW NpakTuke B [AaHHOM
cnydae onpefensieTca cTaHgapTom [8].

G.2 JononHutenbHas UHOPMaLMs O 3aluTe OT 31eKTPOMArHUTHLIX UMNYNLCOB OT TPO30BbLIX Pa3psAA0B

B 60/blUMHCTBE C/y4aeB YPOBHU MEPEXOHOro HanpshkeHus U npefenbHoro Toka (ycToiiumBocTn) o6opynoBa-
HUSI JO/KHbI 6biTb MOATBEPXAEHbI WCMLITAHUSIM W YCTAHOB/IEHHbIE B HEM YPOBHU YCTOWUYMBOCTM HYXHO WCMO/b30-
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BaTb A/ OLEHKM Heo6XOAMMOCTV [ONOMHUTENbHON 3awuTbl A5 060pyAoBaHWs B YCNOBUSIX C OTAeNbHO 3M3.
Bonee TOr0, YPOBHW BbIAEPXMBAHWUS  U30MALMM  3NEKTPONPOBOAKM U T. 4. HEo6XOAMMO MOATBEPAUTL COMMacHo
FOCT P M3K 60664-1.

G.3 JononHutenbHas uHgopmaums 06 aKpaHUPOBaHUM U METOANKE YCTAHOBKM

Korga TokM MOMHUM npoxoasiT yepe3 B3Y, o6pasytoTcss 60/bluve MarHuTHble nons. Ecnn Takue mameHstowmecs
MarHUTHble NONsi MPOXOAAT Yepe3 KOHTYP, OHW MHAYLMPYIOT HanpsbkeHUsi aTMX KOHTYpOB. BenuumHa HanpshkeHus npo-
nopumroHasibHa CKOPOCTW U3MEHEHUS MarHUTHOrO MOAs W NOWaAM paccMaTpvMBaemMoro KoHTypa. KOHCTpykTopy Heob6xo-
OVMO Y4YecCTb BE/IMYMHY HABOAMUMbIX HanpshkeHwuli n yb6eauTbesl, YTO MOAOGHbIE HAMpPSHKEHWs He MpeBblllatoT A0NYCTU-
Mblli YPOBEHb KabesibHOW ceT! M NOoAKIHYEHHOro 06opyAOBaHUS.

Ha npuBefeHHO HMXe cxeme MokasaH 3aMKHYTbIAi KOHTYp MpOBOAOB, MPOXOAALMIA PsSAOM C TOKONPOBOASILLUM
MO/IHMEeOoTBOAOM. HanpsbkeHne U 6yaeT nponopuuoHasibHO CKOPOCTM U3MEHEHUsi MarHUTHoro nosns (pucyHok G.2).

MpoBOAHMK, MPOBOASALLNA TOK MOSHUN.

PucyHok G.2 — MexaHW3M MarHuMTHOro B3aMMofeincTeus

3TO MOXHO MpeAcTaBWTb B BuAe cneaytoleii popmysbi

__do
U=- 4 (G.2)
raoe o — MOTOK, MPOXoAsawWmiA Yepes KOHTyp, BO6;
U — HanpsbkeHue, HaBefeHHOe B 3aMKHYTOM KOHType, B.
MOXHO nokasaTtb, YTO OOLLMIA MOTOK, MPOXOAALLMIA Yepe3 KOHTYp paBeH

Lp/ ul
® o (G.3)

Takum 06pa3oM, HanpskeHue, HaBeAeHHOe B 3aMKHYTOM KOHType paBHO

A d+w) di _w dL
zh" df df’ (G.4)

U=
roe Jlo — BO34yXOMNpPOHULAEMOCTb, ApYrMe BefMMUuHbl NPUBELEHbI HA CXeMe;
M — k03(h(PMUNEHT B3aUMHON WMHAYKUUN MEXAY 3aMKHYTbIM KOHTYPOM TOKOMNPOBOAALWMM MOJSIHNEOTBOAOM, [U/M.

Kora KOHTYpbl 3aKpbIThbl, TOK, HAaBELEHHbIi B KOHTYpe paBeH
_ judt G.5)
= .

rae L — KoapUUMEHT CaMOMHAYKLAW Lenu;
N — HanpshkeHue OTKPLITOTO KOHTypa.
370 HanpshkeHue Morno 6bl 6biTb NPUMEPOM Nepenaga HanpsKeHus, T.e. HaNpPSHKEHUs,, HAaBeAEeHHOro Mexay
[BYyMs npoBojamu B cucTeme. [ANa NpefoTBPaLLEHUs HaBeAEeHUs HanpshkeHWs B 3/1eKTPONPOBOAKE, OYEBMAHO, UTO
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YMEeHbLUEHNEe MUKOBOTO M3MEHEHWS MAarHWTHOrO MONsA, NPOXOAALLEro yepes KOHTYp, WM YMeHblUeHMe MoWaan KoHTypa
CHU3AT HaBeAEeHHble HanpsXeHus. ITO MOXET ObiTb AOCTUIHYTO HECKONbKMMW cnocobamu:

- YBE/IMYEHNEM PAaCCTOAHUA MeXAy TOKONPOBOAALWMM MOSHUEOTBOAOM W 3NEKTPUYECKUM KOHTYPOM: 3TOT Cnoco6
YMEHbLUEHNS HaBeAEeHHbIX HanpshKeHWn 6bin 6bl 3 EKTUBHLIM, HO, Kak NpaBwio, OH He NpuemsaeMm ANns BeTpoaHepre-
TUYECKMX YCTaHOBOK. OHaKo ecsin npeanoyntaeMblii NyTb TOKA MOMHWM MOXET OblTb YCTAHOB/IEH, Hanpumep, BHYTPU
rOHAO/bI, TO MOXHO MEepecMoTpeTb PacnosioKeHMe NPOBOAKA BETPO3HEepPreTMYeckMx YCTaHOBOK;

- UCMNONb30BaHNe kabens Tuna «BuTasi Napa»: WCNO/SIb30BaHME TaKoro kabessl, Kak yxe Obl10 0TMEeYEHO, YMeHb-
LIMT YypPOBEHb HaBeAEHHOro HanpsxeHusi. 3TOr0 MOXHO AOCTUrHYTb C MOMOLLbIO 3PAEKTUBHOIO YMEHbLUEHUS naowaau,
yepes KOTOPYH MPOXOAMT MarHUTHoe nose, A0 Hyns. CUCTeMbl «BWTas napa», TakMm 06pas3oM, YMeHbLUaT HanpshkeHue
andphbepeHumanbHOrO BUAA, OO4HAKO NO-NPEeXHeMy MOryT COXPaHATbCA (hasHble HanpsxeHus;

- MCMO/Ib30BaHNe 3KPaHUPOBAHWSA: XOPOLIO NOAXOAUT MEeTOA MPOKNaAKW NPOBOAKU BHYTPWU CTasibHbIX TPYOOK wman
MeTanIMYecknx kabenbHbIX KaHanax, Tak kak o4yeHb 3(PEeKTUBHO 3KpaHupyeT kabesm OT MarHUTHbIX nonei. Takol xe
athdhekT ona MONHMEOTBOAOB, HaxoAsAWMXCSA 3a 3KpaHamu, obecneyvBaeT UCMNOSMb30BaHWE 3KPAHWPOBAHHBLIX kabenei.
BaXHO OTMeTWUTb, YTO Takas 3aluTa BO3MOXHa TO/IbKO TOrga, Korga o6a KoHua akpaHa/Tpybbl/kabenbHOro kaHana
LOMKHbIM 06pa3oM MeTannu3uposaHbl. EciM TONbKO OAUH KOHEL, MOSIHMEeOTBO4a MeTa/sin3MpoBaH, TO 3awuTta oT
WHAOYKTUBHOW /MarHUTHOW CBAA3W He BO3MOXHa.

OKkpaHupoBaHue kabeneil B 60/MbLIMHCTBE C/lydyaeB obecneynBaeT XOPOLYH 3aluTy OT 3/1eKTPOMAarHUTHOrO WM-
nynbca OT rPO30BbIX Pas3psfoB. IKpaH AO/MKEH ObiTb NpaBuUIbHO MeTannuiumposaH (360° coefuHeHWe C KOpPNycoM
ob6opyaoBaHuAa) Ha 060MX KOHUax A5 npeanonaraemoin paboTbl.

Ecnn kabenu ANuHHbIE UAN UMNYNbCbl TOKa 60MbLUMe, pacyeTbl AO/DKHbI NoKasaTb, YTO HaBeAEeHHOEe HanpsKeHue
MeXAy 3KpaHoOM W npoBoAoMm 6yaeT 6onbwumM. Ecnu obopypoBaHue, coefMHEHHOe C Kabenem, He MOXET BblAepXaTb
Takne BbICOKME WMMY/bCbl HaNPsHXXeHUs, 3KpaHMpoBaHMe A0/KHO coBMewaTbcs ¢ Y3I. 3T0 MOXHO cAenatb B TOYke
MeXAy OCHOBaHWeM MauTbl U FOHAOSOMN.

TOK MOMHWM GyAeT MATU B 3KpaHe 3KpaHMpPOBaHHOIO kabens. Tok 6yaeT HaBOAMTbL HanpshkeHue Mmexay nposoja-
MW 1 3KpaHOM. BenunuuHy Takoro HanpskeHUst MOXHO BbIYMC/UTb MO NPOXOAHOMY MOSIHOMY HanpshXeHWio.

Ecnn curHan B aKkpaHWpoBaHHbIX Kabensax CAUWKOM YyBCTBUTESIEH, MOXET BO3HWUKHYTb HEO6XOAMMOCTb 3aluTUTb
nposof ¢ nomoubo Y3rl.

im

PucyHok G.3 — lV3mMepeHne npoxoAHOro nosIHOro COnpoTUB/IEHNUSA

MpoxoaHOe MOMHOE COMPOTUB/IEHME MOXHO M3MEPUTb, €C/ TOK MoAaeTcsl Ha 3KpaH, M3BECTHa [A/iMHa kabens u
ecnv NpoBOA, Y 3KpaH KOPOTKO3aMKHYTbl Ha OAHOM M3 KOHLIOB KaGens, 3aTeM HanpshkeHWe MOXHO U3MepuTb Ha ApYyrom
KOHUe kabensa (pucyHok G.3).

MpumeyaHne — B MexayHapoaHOU NpakTuke ANA U3MEPEHUS NMPOXOAHOrO MOSIHOFO COMPOTWBEHMUS
ncnonb3yeTcsa cTaHgapT [45].

Mpu U3BECTHOM UCMNbITATENILHOM TOKe |t M HanpshkeHun Uc npoxogHoe NpsiMoe COMPOTUB/IEHWE MOXHO paccuu-
TaTb no dpopmyne

(G.6)

lMpoxogHOe MOSIHOE COMPOTUB/IEHME MOXHO WCMNONb30BaTb A1 pacyeTa HanpskeHUs Mexay 3KpaHoM W npoBo-
nom no copmyne
uc=i-it-zT, (G.7)
roe Uc — HanpshkeHue mexay npoBojamu U akpaHowm, B;
/  — pnuvHa kabens, M;
IX — TOK B aKpaHe, A,
ZT — npoxogHoe nosiHoe conpotusneHune, Om.
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Ecnn kabenb NponoxeH, nepenag HanpsikeHWsl, pasgerneHHbll Mexay COrnacylowyMy NoNHbIMU CONPOTUBIEHN-
MM Ha ABYX KOHUax kabens, Takmum obpasom, ByaeT Bo3gericTBoBaTb Ha nogknioueHHoe obopygoBaHve. Mo npubnuau-
TENbHOW OLEHKe paccuMTaHHOe HanpshkeHve OydeT pasgeneHo nononam mexgy ABYMA KoHLamu kabens.

B cnydyae ecnu aKpaHUpOBaHHbIE CUIOBbIE kabeny MMEIoT coeaMHEHNs C MarnbiM COMPOTUBIEHMEM Mexay dhaso-
BbIMW MPOBOAHMKaMM W  3KpaHOM/3emnel, TOK MOonHUKM ByaeT pacnpedenstbest Mexgy 3kpaHoM U (ha3oBbIMKM NPOBOA-
HVKamMn. TakuMm COeaVMHEHNEM C HU3KMM MOIHbIM COMPOTUBNEHneM MoXeT 6biTe Y3I Ans 3awuTtsl OT NepeHanpsikeHni
mexay hasoBbiMM NPOBOAHUKaMKU U 3KPaHOM/3emnel Ha KoHuax kabens. Takylo cuTyaumio Heobxogumo paccmarpu-
BaTb, HaNpumep, A5 CUNOBOro kabens, CoeauHSIOWEro BETPOBYIO TYPOWHY C CeTblo.

B FOCT P M3K 62305-2 (npunoxeHue D) npuBoguTcsi pyKOBOACTEO MO OLEHKe TOKA MOBPEXAeHUA Ons SKpaHUpo-
BaHHLIX Kabenen (T. . ypOBHS TOKa MOIHUM, NPOXOASILLEro B 3KpaHe Kabens, KoTopbIi NPMBEAET K OTKa3y M3-3a SMeKTpu-
Yeckoro nNpobos usonsaumm kabens).
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MpunoxeHune H
(cnpaBo4HOE)

MeToAbl KOHTPONS A/ UCMbITAHWI
Ha YCTONYMBOCTb HA CUCTEMHOM YpPOBHE

[ns vcnbiTaHWii Ha YCTOMYMBOCTb Ha CMCTEMHOM YPOBHE MPUMEHSAIOTCA crefyowune MeTogbl:

ucnbiTaHve Toka paspsaga Y3 B ycnoBuAX akcnnyaTauum:

a) 4O MCMbITaHUSA Ha YCTOWUYMBOCTb HA CUCTEMHOM YPOBHE:

- YCTONYMBOCTb 060pyA0OBaHMA, KOTOpoe Heobxoaumo 3awmwatb (onpegensieTtca cornacHo MOCT P 51317.4.5);

- 3aWmMTHOoe AeiictBue Y3l Heo6xoAMMO NpoBepuTb B cooTBeTcTBMM ¢ FTOCT P 51992:

6) Npu 06bIYHOIM NpOBepke cUCTeMbl 060pyAoBaHMe, KOTOpoe Heo6XOo4UMMO 3alWMUTUTb, TECTUPYETCA B YCNOBUAX
aKcnayaTauuu, T. €. YCTPOWCTBO NPUBOAMUTCA B AelCTBME U NOAKNOYAETCH K 06bIYHOMY A1 HEr0 HaMnpsXeHWo NuTaHus u
HarpyxaeTtcs TOKOM paspsifia ycTaHOBNeHHOro Y3l ¢ HOMUHaNbHbIMW NapameTpamu. Tam rge 310 NPUMEHUMO, Heob6Xxo-
OMMO MNOAKNIOUNTL AONONHUTENbHbIE LUEnu, TakMe Kak JIMHUM CBA3KW, JaTyuku, ABuratenu:

B) Ha pucyHke V.1 npeacTasBneH npumep Lenn ucnbiTaHusa Toka paspsaga Y3I1 B yCnoBusAx akcnayatauuu, BkIoyvas
Y3M knacca Il n cuctemy ynpasneHUss No TaHraxy BETPO3IHEpPreTU4ecknx yCTaHOBOK:

Y3M1 + Y3M2 + Y3M3: YCTpOCTBO 3aliUTbl OT NepeHanpshkeHnin anas cuoBbiX Leneni
Y3M4: YcTpoWCTBO 3aluTbl OT NepeHanpsXXeHuin Ans TeNekOMMYHWKauUin U CUrHanbHbIX ceTei

PucyHok H.1 — Tlpumep cxembl Toka paspsga Y3I B ycnoBuax akcnayartauuu

MCNbITAHUS Ha UHAYKLUMIO M3-3a TOKA MOJIHUK:

a) UMNYNbCHblE TOKM HEOGXOAMMO MPOMYCTUTb Yepe3 OnpefesieHHYl MeTaslIMYeckyto OMOpPHYH NAUTY Ana Npo-
BEPKM MOBeAEHMA BCeli CUCTEMbl B 3/1IEKTPOMArHUTHOM Mosie, CO34aHHOM TOKaMW MOJTHUW;

6) McnbITbiIBAEMAsi CUCTEMA A0/IKHA ObiTb YCTAHOB/IEHA HACTO/IbKO PEasIMCTUYHO, HACKO/IbKO 3TO BO3MOXHO.

Takaa cmofenupoBaHHasi yCTaHOBKA [A0/IXHA BK/YaTb OTAenbHOe ob6opyaoBaHue, BCe ycTaHOBMEHHble Y3[,
peasnibHy AJSIMHY U TUN COeAUHEHWIA;

B) HEOGXOAMMO OTC/MEeXMBaTb MMMNY/bCHbIE TOKW, HaBOAMMblE B pe3y/nbTaTe B KaGeflbHOW CEeTU BCENl CUCTEMbI;

) XapaKkTepucTuyeckne u NPUMEHUMblE 3HAYEHUS NMEPBUYHOTO TOKA MOMHUM.

n) Ha pucyHke H.2 npuBegeH npvMep Uenu UCMbITAHUS Ha MHAYKUMWIO, BbI3BAHHYIO TOKaMW MOMHWKM, BKtouas Y3I1
knacca Il gns anekTpocHabxeHus n Y3 ans o6opyAoBaHUS KOHTPOSS CUCTEMbI KOHTPO/S TaHraxa BeTpoaHepreTuyec-
KOl YCTaHOBKM;

pekoMeHayeman knaccuukauns UcnbiTaHUW Ha YCTOWYMBOCTb HA CUCTEMHOM YpoBHe (CcM. Tak e IOCT P
51317.4.5):

a) HopmasibHasi paboTa B npefenax, YCTaHOB/IEHHbIX MPOU3BOAUTENEM;
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6) BpeMeHHas noTeps (OYHKUMU WM yXyAlleHne pabounx XapakTepucTuK, KoTopble npekpalalTcs nocne npe-
KpallleHUs HapyLIeHUs W nocsie KOTOporo TecTupyemoe o60pyaoBaHue BO3BpalllaeTcsl K HopmasibHol pa6oTe 6e3 Bme-
lwaTenbCTBa oneparopa;

B) BpeMeHHasl notepst PyHKUMM UK yxy[lieHne pa6oumnx XxapakTepucTuk, UcnpasieHme KOTopbix TpebyeT BMeLla-
TeNbCTBa oneparopa;

r) noTepst (OYHKUMKU WK yXy[LIEHNe PaBounx XapaKTepucTuK, KOTOpble HEBO3MOXHO BOCCTAHOBUTbL W3-3a MOBPEX-
feHns 060pyA0BaHMs, NPOrpaMMHOro o6ecrnedyeHns WanM noTepu AaHHbIX.

PucyHoK H.2 — TpumMep uUenu MCMbiTaHUsi HA WHAYKUMIO, BbI3BAHHYIO TOKOM MOJHWU

101



FOCT P 54418.24—2013

Mpunoxenue |
(cnpaBo4Hoe)

Cucrema 3aszemneHus

1.1 O6wme nonoxeHusn

1.1.1 Bugbl cuctem 3asemrneHus

Bonblive BeTposHeprepuyeckne yCTAaHOBKM BCErda MMEHOT OBLIMPHYIO KOHCTPYKLMIO OCHOBaHUs, COOEPXKaLLyIo
BonbLUIOe KONMMYECTBO CTanuM KpynHbix pa3mepoB. CTanb B KOHCTPYKLMM OCHOBaHWUSI B OCHOBHOM [OIKHA UCMONb30BaTh-
csl Ansl 3a3eMIeHns1 B Ka4eCTBEe CMCTEMbl 3a3eMIeHnsl OCHOBaHUSA Ansl AOCTUXKEHUSI CaMOro HU3KOIO COMNMpPOTUBNEHWUS
3a3eMneHus.

B cny4ae ecnu NpoekTUpOBLLMK CUCTEMbI MOSTHUE3ALMTBI PELLAET YCTAHOBUTb OTAENbHYIO CUCTEMY 3a3eMIEHUsI C
3a3eMIAWMM 3MeKTPOAOM, Mo-NpexHeMy Heobxoaumo o6ecneunTb HaANeXallyl MeTannM3auumio K ctarnbHbIM are-
MEHTaM OCHOBaHMA, TaK KaK CNOXHO OyaeT orpaguTb CTarbHble 3/1IEMEHTbI OCHOBaHUsI OT MONagaHust B HUX Toka MOf-
HUKU, & Pa3HOCTb 3MEeKTPpU4ecKknx noteHumnanos mMexay OTHGJ'IbHOﬁ CUCTEMOW 3a3eMNeHnsl U CTanbHbIMW 3NEeMeHTamMun
OCHOBaHMA MOXeT OblTb onacHa, HanpuMep, Ansa 6eToHa, NOKPLIBAIOWErO CTarbHYI0 apMaTypy OCHOBAaHMS.

PaapaboTtunk u MoHTaxHUK CM3 gomkHbl BbIOpaTh NOAXoQAWME BUAbI 3a3eMISIIOWMX aneKTpoaos. Paspaborumk
N MOHTaXHWMK CM3 [gOomnXHbI yuecTb 3awmTy OT OMacHbLIX CKAYKOB HarpsbkeHusi BONU3un ceTei ¢ 3aZenkoi 3a3emreHusl,
€CINN OHW YCTaHOBINEHbl B 06We 0CTYNHbIX 30HaX.

my6oko 3anerarolwme s3asemnsowme anNekTpoabl MOryT 6biTb 3hdekTMBHBI B 0COBLIX Cryvasx: korga yaenbHoe
COMPOTUBIIEHNE 3eMITN YMEHbLLAETCS C YBENUYEHEM MyOuHbI U e CNou NoYBbl C HU3KMM COMPOTUBIIEHMEM HAxXoasATCA
Ha rnybuHax GonbWMX TexX, Ha KOTOPLIX OBLIYHO PacronaraloT CTEePXXHEBLIE 3NEKTPOAbI.

B cny4ae npegeapuTenbHO HanpsikeHHoro 6eTtoHa HeobxoaMMO y4yecTb NocnefoBaTenbHOCTb NPOXOXAEHUSA TO-
KOB paspsga MOINMHUWU, KOTOpble MOTyT Bbl3BaTb HeXenaTelrbHble MeXaHU4YeCKUe Harpy>XeHus.

YcTaHoBka Tuna A: [opu3oHTarnbHbIE UMM BEPTUKATIbHLIE 3MEKTPOAbl COEAMHEHBI C HE MEHEEe YEM OBYMSI BEPTU-
KarnbHbIMU MOMHWEOTBOAaMW. Tun A MOXeT ObiTb MCMONb30BaH Arisi HEBONMbLIMX COOpYXeHWIt (HanpuMep, U3mepuTenb-
Hble unu cnyxebHble aHrapbl, UMeLWMe OTHOLIEHWE K BETPO3MEKTPUYECKON CTaHumm).

YctaHoeka Tuna b: OguH nnn 6onee BHELWHUX KOMbLEBLIX NPOBOAHMKA UM €CTECTBEHHbIX 3a3eMISIIOLUNX 3NEKTPOo-
[00B, BCTPOEHHBIX B KOHCTPYKUMIO. Takon TUMN YCTaHOBKU COCTOUT NTMOO M3 BHELWHETO KOMbLEBOIO 3a3eMIISAIOLLEro 3NeKTpo-
Oa B KOHTaKkTe C no4eBon Ha He meHee Yem 80 % ero obwen AnuHbl, MNK M3 3a3emnALLLEero anekTpoaa gpyHaameHTa.

[na BeTposHepreTM4eCcKMX YCTaHOBOK AOMXHA UCMONb30BaTLCA YCTAHOBKA 3NeKTpoaos no tuny b.

MpumevyaHune — NHdopmaums no ABYM OCHOBHbIM TUNAM YCTAHOBKW 3a3eMMSAIOWMX 3NEKTPOAOB NpuBeaeHa
B cTaHgapte [1].

1.1.2 KoHcTpyKumsa

1.1.2.1 3asemnsatowui anekTpoa byHaameHTa

3asemnsowmii anekTpoa hyHAaMeHTa COCTOMT U3 NPOBOAHUKOB, YCTAHOBNEHHbIX B (DyHAAMEHTE KOHCTPYKLIMU
HUXe YPOBHA 3eMrn. VX MpeuMyLLecTBO 3aKMo4aeTcs B TOM, YTO OHU Hagnexalmm o6pa3om 3almwalotr oT Koppo3auu,
ecnn 6eToH XopoLllero OgHOPOAHOrO KaveCTBa, M MOKPLIBAIOT 3a3eMAWMIA anekTpon ¢dyHaameHTa He MeHee YeM
Ha 50 mm.

MeTannel, Cnonb3yeMble Ansa 3a3eMsioWmX aNeKTpoaoB, AOMXHbI COOTBETCTBOBaTh Matepuarnam ¢ y4eToM no-
BedeHus metanna OTHOCUTENbHO KOppOo3un B no4se. Kor,qa HeT yKGSGHVIVI AnA KOHKPEeTHOro Buaa rno4sbl, HGOGXO,qVIMO
BbISICHATb MPaKTUKY NMPUMEHEHWUsI CUCTEM C 3a[eNKOW 3a3eMIeHUsl Ha OPYrux 3aBoAax, CTOSAMX Ha MoYBe C MOXOXUMMU
cBoncTBamMu. py 3anonHeHWn TpaHWwen AN 3a3eMIAWmMX 3NEeKTpoAoB Heobxogumo ybeanThCsl, YTO HUKakasi 30SbHas
MNblfb, KYCKNU KAMEHHOrO YIMS UNn CTPOUTENbHbIE BYNbRKHUKM HE HAXOAATCA B NPSMOM KOHTaKTe C 3a3eMsioMM 3ek-
TpoaoMm. MNpu BLICOKOM yAenbHOM COMPOTMBIEHUM 3eMM HEOOXOAUMO MPUHATL Mepbl ANsl  YMeHbLEHUs1 CONPOTUBIE-
HVs 3a3emneHnto. MoryT GbiTb MCNONb30BaHbI ANEKTPoas ¢ Gonbluel Nnowaapd NOBEPXHOCTU, HanpuMep, nyTem uc-
NonNb30BaHWs CETKW M3 MPOBOAHVKOB B TPaHLIEAX BMECTO OTAENbHbIX SMEeKTPOAOB UMM UCMONb30BaHWs TOKOMPOBOAS-
LLLero 3anonHsALWero marepuana afsi yrnyvleH1sl KOHTakTa 3MneKTpoda ¢ 3emnel B TpaHLesX U NPOCBEPIEHHbIX OTBEp-
ctusiX. MNpy MCNONb3OBaHMKM yIyYlLaloLWero 3asemreHve matepuana HeobxoaMMo yumTbiBaTb KOPPO3MIO.

MpumedyaHue — B mexOyHapoOHOU npakmuke UuCrMoNL3yrom UHhopmayuro rno Mmamepuanam Ons 3a3emns-
rowux anekmpodos coanacHo cmaHdapmy [1].

Cranb, 3agenaHHas B 6eTOH, UMeeT MPUMEPHO TaKOoW XXe ranbBaHUYecKuil NoTeHuuan B 3NeKTPOXMMUHECKOM
psgy NoTeHUMarnoB, kak Meap B rodse. Takum obpasom, korga cranb B 6eTOHe KOHTAaKTMPYET CO CTarbio B MoYBe, ranbsa-
HUYeckoe HanpsikeHne Bo3byXaeHWs1 BenuuuHoi npuvepHo B 1 B Bbi3bIBAET NPOXOXAEHNE KOPPO3NOHHOIO TOKA Yepes
MoYBY M BNaxHblit GETOH M pacTBOPeHUe CTanu B MouBe.

CnepgoeatensHo, B MecTax, e 3a3eMIsioWwme anekTpoasl B NOYBe COSAMHAIOTCH CO CTanblo, 3aAenaHHon B 6eToH,
AOIKHbI UCMOMNBb30BaTLCA MPOBOAHUKA U3 MeOW UMK HepxXaselolel cTanm.
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Mo nepumeTpy KOHCTPYKUMM OOMKeH ObiTb YCTAHOBIIEH METANIMYECKWIA NPOBOAHUK, COSAMHSIIOWWI MaqTy C Me-
Tannom OCHOBaHUsl HaMbornee KOPOTKUM MyTEM.

I1pumeyaH ue— B mexOyHapoOHOLU npakmuke Memaniu4eckuli Mpo8OOHUK yCcmaHaenueaemcecs coanacHo
cmanO@apmy [1].

Mpu MoHTaxe HeobXogMMO perynsipHO M3MepsTb CONPOTUBNEHWe 3asdemneHus. [anbHeliwee 3arnybnexHue
aNeKTpoAoB MOXeT ObiTb MPEKpaLLEeHO, KaK TOJNbKO COMpPOTUBIIEHWE 3a3eMIleHus nepecTtaHeT yMeHbluatees. Kpome
TOro, MOXHO YCTAHOBUTb AOMOMHUTENbHLIE 3MEKTpoAbl B MecTax, Iae AelCcTBMe Ha COMNpoTUBNEHUe 3a3emnenusa Gyget
nyJwe. PekomeHayeTcsi BECTU M3MEPEHUST AN KAXKA0r0 3reKTpoAa B CUCTEME KOHTPOJISl Ka4vecTBa.

3asemnsoWMA 3MeKTPoa AOIDKEH HAX0AUTLCS B 3eMne B [JOCTAaTOYHOM YAarneHun OT CyLecTByIoWmMX kabenewn,
mMeTannuyeckux Tpyb v T. a., Taicke Heobxogumo caenartb JOIDKHOE AoNyLeHUe Arisl 3a3eMITSIIOLLENO aNeKTpoaa Npu ero
OTKITOHEHUW OT MNpeAronaraemoro MecTononoxeHusl npu 3arnybneHun. PaccTosiHne pasHoca 3aBUCUMT OT CUMbl 3MNeKT-
PUHECKOTO MMITYNbCA U COMPOTUBIIEHUST 3EMITK, A TaKKe TOKa B areKTpoae.

Ecnun cyliecTByeT onacHOCTb YBENWYEHUsI COMPOTUBIIEHWUSI OKOMO NMOBEPXHOCTW (HanpuMep, M3-3a BbiCbIXaHUs),
JOMKHb! 6bITb MCMOMNB30BaHbI 3a3eMITsiiolLMe anekTpoabl rybokoro npueoga Gonblen AnvHbI.

PagwanbHble 3asemnsiiowpme anekTpodbl AOMKHbI OblTb ycTaHoBMneHsl Ha rnybuHe 0,5 m 1 Gonee. Hanpumep,
B CTpaHax C HM3KOWN TeMnepaTypol B 3MMHee BpeMsl 3asemIisiiome anekrpogbl He OyayT HaxoguTbca B 3ameps3luen
nouee (koTopasi UMeeT KpaliiHe HU3KYIO 3IEeKTPONpPOBOAHOCTL), €CNK  YBENUUUTL IMyOuHY yKnaakv anektpoaa. [ins goctu-
KEHUs1 CTabWIbHOIO COMPOTUBIIEHUSI 3a3eMIIeHUsi, HE 3aBUCMMO OT Ce30Ha, npeanodTuTeNnbHee UCNONb3OBaTb BEpTU-
KanbHble anekTpoabl. Bonee rnyboko 3aneraowme 3asemnsiowme 3NeKTpoAbl MOTYT MMETH MEHbLIYIO PasHOCTb SNEKT-
pYYecKUX NOTEHUMANoB Ha NOBEPXHOCTU 3eMMK, YTO SIBMSIETCH AONONMHUTENbHEIM MPENMYLLECTBOM W YMEHBLLAET CKaYkm
HanpPsBKEHUS1 U CHUXKAeT ONacHOCTb A1l KMBbIX CYLLECTB Ha MOBEPXHOCTU 3EMIu.

1.1.2.2 Tun b — KonbuUeBble 3a3eMnAOLWUe INEKTPOoAbI

Ansa yMmeHbLeHWs1 YCIOBHOMO COMPOTUBIEHWSI 3a3€MIEeHUs1 YCTaHOBKa 3a3emnenna no tuny b, npy Heobxoaumo-
cTn, MOXeT ObITb ynyyleHa nyTem gobaBneHusi BepTUKanbHLIX UMW pagvarbHbIX 3a3eMnsaowmx anektpoaoe. Ha pucyn-
ke .1 npeacraeneHsl TpeboOBaHMA MO MUHUMANBHOW ANMHE 3a3eMIsIIOWMX 3NEKTPOAOB.

W3onaunoHHoe paccTosiHwe u rnybuHa pacnonoXeHusl 3a3emnsiiowmx anekTpogoe no tuny b asnsaTtca ontu-
MaribHBIMU MPU HOPMaribHbBIX YCNOBUSIX MOYBbLI OISl 3aLUMTHI MIOAEH, HAXOAsWMXCA B HenocpeacTeeHHon 6nmusoctu ot
BETPO3HEPreTUYeCKON yCTaHOBKW. B cTpaHax ¢ HU3KMMKU 3UMHMMMK TemnepaTypamy HeoBXoauMO yyecTb Hagnexaluyro
rmybuHy 3arny6rneHns 3a3eMrisitoLLMX SMeKTPOAoB.

B 30Hax, npuneramwlLmx K 3amaeMon BETPOIHEPreTUHeCKol YCTaHOBKe, B KOTOPbIX 4acTo cobupaetcs Gonbluoe
KONMYECTBO Nioaen, Heobxoaumo obecnevnTb paclMpeHHbIW KOHTPOSb NoTeHuMana. bornblee KoNMYECTBO KOMNbLEBLIX
323eMMAWMUX SMEKTPOAOB AOMKHO ObiTh YCTAHOBNEHO HA NPUEMNEMBIX PACCTOSIHUSX OT NEPBOIO U NMOCNEAYIOWNX KOMb-
LeBbIX MPOBOAHUKOB. OTW KOMNMbLEBbIE 3a3eMNAoWMe 3NeKTpoabl AOMKHbI ObiTb COEAUHEHbI C NEPBLIM KONbUEBLIM
NPOBOAHUKOM C MOMOLLbLIO paguanbHbIX NPOBOAHUKOB.

1.1.2.3 3azemnsiowme anekTpoabl B CKAIMCTOM FPyHTe

Bo Bpemsi cTpouTenscTBa 3asemMnsiowmi anekTpoa yHaaMeHTa gomkeH ObiTb BCTPOeH B 6€TOHHOE OCHOBaHue.

Haxe B CKanMcToM IpyHTe, IAe 3asemnsiiowmi anekTpog dyHaameHta obnagaer meHblwnM addekTom 3aszemne-
HWSl, OH BCE PaBHO OENCTBYET B KA4YECTBE 3KBUNOTEHLUMANBHOW NMNOCKOCTU CBA3LIBAIOLWENH TOK MOIMHUM C 3eMIen.

Ina pagvanbHbIX 3a3eMMALWMX SMEeKTPOA0B, NeXawWwmx Ha UMK OKONO MOBEPXHOCTU 3EMITU, MOXET BO3HUKHYTb
He0o6X0AMMOCTb UX MOKPBLITUA KAMHEM Unu rpaBuemM unu 6eTOHMPOBaHUA ANl MexaHu4eckon 3awmThl. Ecnn BeTpoaHep-
reTMdeckasl yCTaHOBKa HaxoguTcst BONM3n goporv, KONbUEBON 3a3eMNAIOWMIA SNEKTPoA AOIDKEH, ECIIM 3TO BO3MOXHO,
HaxXo4WUTBLCA HUXe ypoBHA goporn. OgHako Tam, rae 310 HEBO3MOXHO OCYLLECTBUTH HA BCEW AJIMHE NOABEPXKEHHON
BO3AENCTBMIO JOPOry, TAKOW SKBMMOTEHLUMANBHBIN KOHTPONb AOMKEH OCYLECTBSITLCA, Kak MMHUMYM, BONU3N 3a3emns-
IOLLMX 3MEKTPOAOB.

Ons kOHTpOns noTeHunana B HeKoTopbix 0cobbix cny4asax HeobxoauMo NpuHATL pewenne NGo o6 yctaHoBKe
JONOMNHUTENBHOW YacTu Komnbua B6NW3M Bxoga BETPO3IHEPreTUHeCKMX yCTAHOBOK, NGO MCKYCCTBEHHO YBENUYUTL CONpo-
TUBIIEHWE MOBEPXHOCTHOIMO CNOA 3€MNM (Hanpumep, ¢ NOMOLWbBIO AOMOMHUTENBHOIO CMOSl IPaBus).

|.2 Paamepbl anekTpoaa

1.2.1 Tun ycTaHOBKK®

YcTaHoBKa No TUNy A COCTOMT M3 FOPU30OHTanNbHbIX UMK BEPTUKANbHbLIX 3a3eMMSIOLLMX SNEKTPOAOB, yCTaHABNNBae-
MbIX CHapyXu 3almaeMon KOHCTPYKLMU M COedUHAEMbIX C KaXAbIM BepTUKarbHbIM MOMNHMeoTBoAoM. KonuuecTeo
3a3eMIISIOWMX AMEKTPOAOB AOMKHO BbITb HE MeHee OBYX.

MuHumanbHas AnvHa kaxgoro anektpoga Ha 6ase kaxaoro BEpTUKanbHOIO MOINHWMEOTBOAA COCTaBNSET:

- [} — AnsA ropusoHTanbHbIX 3NeKTPOoAOB, UNK

- 0,5 I} — pna BepTUKanNbHLIX (MU HAKIOHHBIX) 3NEKTPOAOB.
rae l; — 370 MMHUMarnbHasaA ANWHAa FOPU30HTalbHbIX 3NEeKTPOAOB, NOKa3aHHLIX Ha pucyHke 1.1,

MuHumaneHas gnvHa 3asemnsiowero anekTpoga (/1) 3aBucut ot ypoBHs MonHuesawmtol (I — IV) u yaensHoro
COMNPOTUBIEHUS MOYBEI.

Ins kKoM6MHMPOBAaHHbLIX (BEPTUKAmNbHLIX UM FOPU3OHTAaNbHbLIX) 3NEKTPOAOB HEO6XoaUMO ydecTb ObLyI0 AnuHY
3MNeKTPOAOoB.
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YcTaHOBMeHHass MuWHMManbHas AnvHHa 11 mMoxeT He cobniogatbca B cryyae, €C/iM COMPOTMB/IEHWE 3as3eM-
neHua cucTembl 3a3emneHns MeHbwe 10 OMm, M3MepeHHOe Ha 4acToTe, OT/IMYHOM OT 4YacToTbl NUTaloLWel cetn
(50 — 60 ly), ¥ C HMU3KUM MOPALKOM FapPMOHUYECKUX KOebaHwuiA.

[Onsa yctaHoBku Tuna A B MoO4YBe C yAeNbHbIM cOnpoTuBieHneM mMeHee 500 OM MuHMManbHas A/MHa A5 OBYX
rOpU30HTasIbHbIX 3/IEKTPOLOB COCTaBNAeT 5 M unn 2,5 M ANna ABYX BEPTUKAsIbHbIX 3/1€KTPOLOB.

Mpu yaensHOM conpoTmBrieHMn 3emaun Bbiwe 500 OM-M MUHMManbHas gavHa () yBenumunBaeTcs JIMHENHO
0o 80 M npu yaesibHOM CONpPOTUBNEHUM 3emnn paBHom 3000 Om-m.

1, m

PucyHok 11 — MuHuMasnbHaa gnvHa Ulkaxaoro 3aseMsisioLero asiektpoga B COOTBETCTBUM C Knaccom CM3

M3-3a BbICOKOYACTOTHbIX KOMMOHEHT TOKA MOSIHAW A/NIMHA, npeBblwakwwas 80 M, He3aBUCUMO OT YAESIbHOIO CO-
NPOTUB/IEHNSA 3eM/IN [asiee He YyMeHbluaeT MOoJIHOe COMpOTUBJIEHUE.

YctaHoBKa TMna b coctont NMb0O M3 KOMbLEBOro MPOBOAHMKA BHE 3aliMliaeMOoi KOHCTPYKLUUU B KOHTAKTe C Mo4BOWA
Ha He meHee 80 % oOT ero obwei AAWHbLI, NG00 K3 3a3eMNAlWero anekTpoga dyHaameHTa. Takue saszemnswwune
3NeKTPoAbl TaKKe MOryT 6biTb ceTyaTbiMu.

[ns KonbueBOro 3asemMnsiLWero snekTpoga (NN yHAAMEHTHOro 3a3eM/IALWEro 3/1eKTpoAa) CpefHuii paguyc
(re) 30Hbl, OKPYXEHHOWN KO/MbLEeBbIM 3a3eMAALWUM 31eKTpogoM (MAn hyHAAMEHTHbLIM 3a3eMASWNM 3/1EKTPOLAOM) He
[O/IKEH OblTb MeHblue 3HayeHua 1

fe> K 1.1)

loe “npepcrasneHa Ha pucyHke 11 B COOTBETCTBUM C ypoBHAMU CM3 | — IV. Korga Tpebyemoe 3HayeHue /H npesbl-
WaeT noaxoAsuiee 3HavyeHue re, He06XoAMMO A06aBUTb AOMONMHUTENbHbIA TOPU30OHTasIbHbLIA WM BepTuKabHbIA (Ha-
KNTOHHbIW) 3/1eKTPOA COBCTBEHHON ANUHbI /T (TOPU30OHTaNbHBIA) 1 v (BEpTUKANbHbIN):

Ir=1/i-re (1.2)
N=(li-re)2. (1.3)

KonnyectBo 3N1eKTPOAOB AO/KHO 6biTb HE MEHEe ABYX.

JonoNHUTeNbHbIE 3/1EKTPOAbI CAefyeT NOACOELUHUThL, MO BO3MOXHOCTU, HA PaBHOYAASIEHHOM PacCTOSHUW.

NHopmayma o6 yaenbHOM COMPOTUBAEHUM 3eM/M, NpejnonaraeMom 6ayxAalolWeM Toke 3eMSIM U BPpeMeHU
0CBOGOXAEHNA OT 6NYXAAKLWEro Toka 3eMau kpaliHe BaKHa A5t NPOEKTUPOBAHUS KOHCTPYKLWU U YCTaHOBKM CUCTEMbI
3a3emMeHus.

YfenbHoe COMPOTUB/IEHME MOYBLI OYEHb OT/IMYAETCS B 3aBMCMMOCTU OT XapakTepa MouBbl.

Mpumepsbl
1Ha pucyHke 11 gna YM3-1 un p = 1500 OmM-M MUHUManbHas AfiMHa 3a3eMNdallWero 3fekTpopja
i =35 m.
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2K KonbueBOMYy 3a3emMaswWeEMY 3N1eKTpoay ¢ pagnycom re-10m Heob6xoaMmMo fo6aBUTb fBAa FOPU3OH-
TanbHbIX 3N1eKTpoja C cO6CTBEHHOW AnuHon Ir=35mM- 10m =25M unu pgBa BepTUKaNbHbIX 3neKTpoja
Iv=(35m - 10 m)/2 = 12,5 m.

1.2.2 3aBUCUMOCTb 4aCTOTbl OT MOJIHOIO CONMPOTUBJ/IEHNE 3a3eM/IeHUSA

N3mepeHnsa cucTembl 3a3emieHns 06bI4YHO MPOBOAAT Ha HU3KOM YacToTe, pesynbTaT nojyvalT B BUAe CONPOTUB-
neHunsa, ofHako pa3paboTumky CUCTEMbl 3a3eM/IeHUA Heo6XO0AMMO Y4UTbiBaTb, YTO W3-3a BbICOKOW 4acTOTbl MOSHWUU
(o 1 MrI'u) mmnynbcHaa xapakTepucTuka MOJIHOrO COMNPOTUB/IEHUA 3/IEKTPOAA MOXET OblTb BbILIE WM HUXKE 3HAYEeHMUS,
N3MEPEHHOIO Ha HW3KOM YacToTe. XapaKTepuCTUKM 3nekTpofda (EMKOCTHble, WHAYKTUBHbIE WIW PE3UCTUBHbIE) 3aBUCAT
OT (hopmbl 3neKkTpoAa, yAe/lbHOro CONPOTUBIEHNA 3eM/IN U TOYKM BBOLA TOKa MOJSHUW.

Ha pucyHke |.2 npeactaBneHa TunMuHas 3aBUCMMOCTb OT MOJIHOFO COMPOTUBAEHUSI OTHOCUTE/IbHO 3€M/IM, OTHO-
LWeHne Mogyns NoJsIHOro conpoTmBraeHusa (Z(jco)) n COnpoOTUBAEHUS OTHOCUTENIbHO 3eMIM NEepeMEeHHOMY TOKY HU3KOW
yacTtoTbl (Rg). CywecTByeT ABa Auana3oHa 4acToT: guMana3oH Hu3kux vactoT (HY) go 50 kl'y, npy KOTOPOM MNOSHOE
COMNPOTMB/IEHNE MPAKTUYECKN NMOCTOAHHO W PaBHO COMPOTMB/IEHUIO, U Anana3oH BbiCOKMX YacToT (BY) Bbiwe 50 kI'u, npu
KOTOPOM NOJIHOE COMPOTMBJ/IEHWE MEHSETCA C 4acTOTON U MOXEeT ObiTb Bbille WAN HWXE 3HAYEeHWS U3MEepPEeHHOro conpo-
TUBNEHUA. [juHamnyeckoe MnoBefeHne 3a3eM/IALWNX 3NEeKTPOAOB, MOABEPXKEHHLIX UMMNY/NbCaM TOKa MOJIHUWU, ABAAETCA
BaXHbIM MOMEHTOM (T. €. OTHOLWEHNE MeXJy MaKCMMasSbHbIMW 3HAYEHUAMU HaNPsXXEeHWS U BBEAEHHbIM TOKOM).

\Z(MVRg

Pe3ncTuBHOE M eMKOCTHOe noBeAeHue 6oniee 6M1aronpuAaTHO, Tak Kak BbiCOKas YacToTa MeHblUe WM paBHa HU3-
KOYaCTOTHOMY COMPOTWBIEHNIO OTHOCUTENBLHO 3eMsin. OB6bIYHO €MKOCTHOE MOoBefeHue ABAAETCA TUMWYHBLIM A5 CUCTEM
3a3eMIeHNa C ceTyaTbiMU 3/1EKTpoAaMu, MMelLlW My pas3BeTBAEHWA A78 NOKPbITUA 30HbI, B TO BPEMS Kak cuctema
3a3eM/1IeHNsI C HECKO/IbKMMU ANIMHHBIMW 3neKTpofjamMy obnagaeTt B GOMbLUVHCTBE C/yvyaeB WMHAYKTUBHbIMW XapakTepuc-
Tukamu. lcnonb3oBaHWe MHOXeCTBa YCTAHOBOK 3a3eM/IeHUS ynydyllaeT UMNY/AbCHYI 3h(DEeKTUBHOCTb, Kak nokasaHo B
Tabnuue 11. OfgHako Ha NpakTuke He BCerAa BO3MOXHO WCMNOJ/Ib30BaHWe HebGO/bLINX 3/1eKTPOAOB A/1S1 BbINOSHEHMUSA
Tpe6oBaHWii B CTaHAapTax HWU3KUX 3HAYEHW COMPOTUBEHUS.

Fopu3oHTa/IbHble CTEPXHN MeHee 3(hdeKTUBHbI Ha YacToTe NUTaloWell CeTU MO CPaBHEHUIO C BEPTUKa/bHbIMU
CTEPXHAMMW, ofHako obnagalwT nydywein MMNYAbCHOW 3 EKTUBHOCTBIO.

Ta6nuya W — UmnynbcHas ahEKTUBHOCTb HECKOTbKMX CXEM CTEPXHEBbLIX YCTPOWCTB 3a3eM/IeHNS MO CPaBHEHWHO
¢ 12 MeTpOBbIM BEpPTUKa/IbHbIM 3a3eMSWMM CTEPXHEBLIM 3/ekTpogoM (100 %)
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1.3 ®opMynbl 4NS pacyeTa CONPOTUB/IEHNA 3a3eM/IeHUst AN Pa3NNUYHbIX KOHQUIypauuii anekTpoaos

O6LLeNpUHATOM NPAKTUKO NpU co3faHuM GOMbLUMHCTBA CUCTEM 3a3eM/IeHUst SIBNSIETCS MCMNOMb30BaHWE HEeKOTO-
pbiX BWAOB KOMMbLIOTEPHOr0 NPOrpaMMHOro o6ecrnedyeHus, Tak Kak 3To Mo3BO/IsSeT TOYHO NpoaHasM3MpoBaTb B3auMo-
[eiicTBe Mexay MHOTVMU 3neMeHTaMM, 06bIYHO WCMO/Mb3YEMbIMU B TakMX CUCTEMax. HeKoTopble Takue CUCTEMbI
CNOCOGHbI paccuMTaTb OTBETHYIO pPeakLMio CUCTEMbI 3a3eM/IeHUs] Ha NepexofHble TOKW MpU yaape MOMHUW. Takue UHCT-
pPYMeHTbl 06bIYHO JatoT Haubonee TouHble pedynbTart. [ns ciyyaes, KOraa TakMe UHCTPYMEHTbI He [OCTYMHbI, MOryT 6biTb

1Mcnosib3oBaHbl NpuBeAeHHble B Tabnuuax 1.2 — 1.6 doopmynbl ANS KOHUrypaumini u KoMGuHauuii NPocTbIX 3a3eMNALWNX
9/1EKTPOLOB.
Tabnuya 1.2 — CumBonbl, ucnonblyemole B Tabnuuax 1.3 — 1.6

p, OM M yAenbHOe COMpPOTUBAEHUE 3eMn al2, M paccTosiHue Mexay CTEPXHAMMU

n KONMMYEeCTBO pafuanbHbIX NPOBOAOB d, ™ rnybuHa 3aneraHus

L, m O/IMHA KaXX[oro pagnanbHoro nposoja R, OM conpoTuBreHMe 3nekTpoaa

a, M paguyc pagvanbHOro nposoja D, m AnameTp KONbLEeBOro afekrpoga

S, M pacctofaHne Mexay CTepXHAMU e 2,718

A 3,1415

Ta6nuua 13— dopmynbl AN pasNnuHbIX KOHDUTypaLuii 3a3eMNA0LLMX 3/1eKTPO10B

3arny6neHHbIi NpAMOl ropU3oHTasIbHBIA 31eKTpos [1Ba CTEPXHEBbIX 3/1€KTPOJa OVUHAKOBOM A/IMHBI, pas-
JeneHHble paccTosiHvem al?
/ \
R = n-~r=-1 1.4 R 1
. = - +

aL ™ npad (4) akL “"'a ar (1:8)

npn d«L npu al» L
N 3arny6aeHHbIX 3N1eKTPOAOB, PACXOAALLNXCS CUMMET- N 3a3eMSLWNX CTEPXHENR, paBHOI AJIMHbI, pacno-
pryHO 13 O6LLEN TOUKN NOXEHHbIE HAa OAMHAKOBOM PacCTOAHUM MO Kpyry Auna-

MeTpoM D, MeHbLUMM, 4YeM A/IMHA CTepXxHelt

B egeennens 1.4+ sinFx O

R = 1n-4=-1 + x in Ao
rmL J2ad T=1 * (5 P 4L
v 2kL 19

MpumeyvyaHue — BnpuBeseHHbIX Bbile hopMynax iRFT
npegnonaraeTcsi, YTo yron Mexay MobbiMy ABYMSI CMEX- nou D « L
HbIMY 3/1€KTpoJamMun OfuHaKoB. Tak, nMpu N = 2 371eKTpoabl
niexaT B NPOTUBOMOJIOXKHbIX HanpaB/fieHUsx oT obLei Tou- Mpumeuya HuMe — KoNnyecTBO /1-4MC/IOM HA3EM-
KM, BCE MPOBOJHUKU NPOBOAAT OAUHAKOBBIA TOK. HbIX CTEPXHEN, CoefMHEHHbIX N30/MPOBaHHbIM Kabenem.

BepTukanbHblli CTEPXHEBON 3NEKTPOS N O4VHAKOBbIX 3a3eMNSAOWMX CTEPXKHEN, YyCTaHOB-

NeHHbIX Ha OVMHAKOBOM PAaCCTOSHUKU MO KPyry AvameT-
poM D C MHTEepBa/siOM MeXAy CMEXHbIMU CTEePXHAMMY,

R=r!}™1r - J ‘*® paBHbIM WM NPEBbLILAKLWMUM AUHY CTEPXKHS
npn L»a
L 17-1
= 1+L. 1
R=onnL ML y:fI.S'n("m) (110)
[lBa CTepXHeBbIX 3MeKTPOJa OfMHAKOBOW A/NHI, 3arny6neHHble KombLEeBble 371eKTPOoAb
HaxOAsALMEC Ha paccTosHUN al2
_ 4D
R= oM 111
n2D /2 ad (hh
n 4L
2nL a8y, (-7

npy al2 << L
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Ta6nuuya |4 — dopMynbl AN 3arny6/1eHHOr0 KO/bLEBOro 3/1IEKTPOAA B COYETAHUM C BEPTUKASIbHBIMU CTePXHSAMU

lonblii 3arny6/eHHbI KONbLEBOI 31eKTpos R p . 40
A \[w <'T2)
N 3a3eMISAIOLWNX CTEPKHEN PaBHOM fMHbI, YCTAHOB- ( >
NeHHbIX MO Kpyry AMaMeTpoM D, C WHTepBasioM Mexay R b
COCEAHUMN CTEPXHSMU PaBHbIM WAN MPEBbILLAILLUM R2 “ opnL N 3 1+ ADrIn ~ ls}in (AT,\ (113

LNVHY CTPEXHSA

B3auMHOe COMpOTUB/IEHNE 3a3eM/IeHUsI MeXay KOsb- R3= -A\p -~ =,
LieBbIM 3/1EKTPOAOM U [? — UMC/IOM 3a3EM/ISIOLNUX CTEPXK- %D /2Td (1-14)
Heil, yCTaHOBNEHHbIX N0 KPyry AnameTpom D

O6Liee conpoTuBeHUe RIR2 - RI M n

R R,+R2- 2R3 (M5)

Ta6nuuya 15— dopmMynbl AN 3ar1y6/1eHHOT0 KOMbLEBOro 3/1EKTPOAA B COYETAHUM C paanalibHbIMU 3MeKTpoaamMu

lonblii 3arny6neHHbIi KONbLEBOW 3/1€KTPOs

R P In
1aV 16>
N 3arny6neHHbIX paguanbHbIX 3/1eKTPOA0B, Pacxoas- 1+ sin[
LYXCA TOPU3OHTA/IBHO M CUMMETPUYHO M3 06LLEN TOUKM R —E jn~F= -1+ 1 IN-mr ,
2 nnL T oag me1 sinA-IA-d (1-17)

B3ayMHOe CONpOTUBEHNE 3a3eM/IEHUI0 MeXay KOJlb-
LEBLIM 3M1EKTPOAOM W M — YUC/IOM 3arny6ieHHbLIX paau- R3= P In 4P—.
anbHbIX 3M1EKTPOAO0B, PACXOAALMXCA CUMMETPUYHO U3 06- nD J2~d C-18)
el Toukn

O6luee cCoONpoTUBEHME R1IR2 - R3 [ 1nu

R R1+R2-2R3' (M9)

Ta6nuua 1.6 — dopmynbl Ans 3arny6eHHOr0 NPSIMOT0 FOPU30HTA/ILHOTO 3/71eKTPOJA B COYETaHUM C BepTUKasIbHbIMM
CTEPXHAMM

lonbii 3arny6/1eHHbIA NPSAMON TOPU30HTasbHbIA 3/1€eK-

Tpog, R = e In fb - 1\] (1-20)
i 2ad
npu d « Lc
BepTuKanbHbIfl CTEPXHEBOW 3/1EKTPO, &ZD 7
P P oA R P In—"-1 (1.21)
r rmlp a ’
npn Lp» a
N-YNCNO BEPTUKA/IbHBIX CTEPXHEBLIX 3/1EKTPOAOB, CO-
e[IHEHHbIX U30MMpPOBaHHbLIM Kabenem R% =R>+ P-I 1. ( 22)
] rms T
T-2
B3anmHoe conpoTuB/EHWE 3a3eM/IeHusa Mexay nps-
MbIM TOPU3OHTA/NIbHLIM 3/IEKTPOAOM W M BEPTUKaSbHbI-
R —£ In-2 4.1
MU CTEPXHAMMN
p 3 sAc (I-23)
21nd
H e
O6uiee conpoTuBneHne rr2- R3
R*“ R, +R2- 2R3 m (I'24)
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Mpunnoxexve J
(cnpaBoyHoOE)

Mpumep onpeaeneHns ToUek N3mMepeHus

Mpumep onpepeneHnss ToUek M3MepeHns npviseeH Ha pucyHke J.1.

PucyHok J.1 — lprmep TouYeK usmepeHns
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Cnepys faHHOMY MpvMepy MOXHO MPOBECTW cregylowme namepenus (cm. Tabnuuy J.1):

Tabnuua J.1— Toukn U3MepPeHnsi n CONPOTUBIEHNS, KOTOPbIE HEODXOAMMO 3aperncTpmpoBaThb

CTU MauThl

Touka Onucanue Touka Onncanne ConpoTtuenexue
namepeHus namepeHus Om
A1 Touka MOMHME3aLMNTLl HA KOHUe- A2 BepTukanbHbI MONHWEOTBOA Ha
BOW YacTu nonactum A KOMMEBOM YacTu nonactn A
B1 Touka MOMHMEe3alWMnTbl HA KOHLEe- B2 BepTukanbHbIi MONMHUEOTBOA HA
BOW YacTu nonactu B KOMNEBOW YacTn nonactu B
A2 BepTukaneHeil MONHWEOTBOA Ha D Kopnyc ctynuubl poTopa
KOMNEBOW 4acTu nonactm A
B2 BepTukaneHblii MONHMEOTBOA Ha D Kopnyc cTynuuel potopa
KOMIEBOM YacTu nonactm A
D Lacen ctynuupel potopa E Kopnyc roHgonsl wnu wuHa 3a-
3eMIneHnd
F MonHuesawuta npnbopoB BeTpa E Kopnyc roHgonel wnu wuHa 3a-
3eMneHus
E LLlacen roHgonbl — unu wuHa 3a- G UnHa 3azemneHns B HUXHEN
3emMneHus 4acTn MauThbl
H1 Basemnenne 1 Ha anekTpoae H2 3aszemneHne 2 Ha anekTpoae
dyHaameHTa byHOameHTa
G LLnHa 3a3emneHusi B HUXHEWH Ya- | YaaneHHoe 3aseMrieHune
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Mpunoxenune K
(cnpaBo4Hoe)

TunuyHble BOMpoOChbI O NoBpeXxXaeHnn MOITHUeNn

K.1 TMpon3BoanTenb BETPOSHEPTETUHECKOM YOTAHOBKM: . ....ueeteeiueeureaseeaueaueeeseesusesessseesneesesaeeasesnsesaesssessesaaeesnsensesssessesnsessussnsenns
ONepaTop BETPOIHEPTETUHECKOM YOTAHOBKML: .........eeueeureseruerseruerseausaataaeesasaaeeseesseasesseeaseensansesnsensesnsssessssasaasessaaessesseeasesseessesnsensesnesn
K.2 Tun BeTpOsHEpreTMUYecKon YCTaHOBKU (OBLLME NONOKEHNS OTIUCAHME): .oeuveeeeieeeeeeeeeesteeseesseessseessesseesseesssesseessessssesnsessneen
K.3 Ocobble gaHHble Mo BETPO3SHEPreTUYECKoW YCTaHOBKeE:
- MowHocTb, KBT;
- BeicoTta cTynuubl, M;
- OuameTp poTtopa, Mm;
- llaTta yctaHoBky;
- Opyrve kommeHTapum.
K.4 MecToHaxoxaeHne BETPOIHEPreTMyYecKon YCTaHOBKU:
- TouHoe nonoxeHue (Hanpumep, koopauHatel GPS):
- OTpenbHas BETPO3HepreTnyeckasl yCTaHOBKA;
- BeTpoaHepreTudeckasi ycTaHOBKa Ha BETPOBON hepme C KONMYECTBOM BETPOIHEPreTNUEeCKNX YCTaHOBOK;
- beperoBas 30H3;
- B6nnaun GeperoBoii 30HbI;
- B mops;
- Ha cywe;
- Bo3BbllweHne (Bbille YpOBHSI MOPS), M;
- Opyrve kommeHTapum.
K.5 MorogHele ycrioBus:
- [po3oBble gHW;
- Betep, m/c;
-Temneparypa, °C;
- Bpyroe;
- Joxab (MHTEHCUBHOCTb, €CMNU W3BECTHO);
- Opyrve kommeHTapum.
K.6 Bpemsi nponcluecTBus:
- Nara;
- Bpewms;
- MpubnmanTenbHas TOMHOCTb BPEMEHM;
- Opyrve kommeHTapum.
K.7 Mpeanonaraemas(-bie) Touka(-1) nonagaHnsi MONHUW:
- Jlonacry;
- NloHpona;
- MeTeoponornyeckoe 06opyaOBaHUE;
- Maura;
- MonHueoTBOZ roHaonMb;
- Bpyroe;
- Opyrve kommeHTapum.
K.8 MMoBpexaeHHble 3MeMeHTbI:
- Ctynnug;
- Potop;
MoAWwWNHKK rMaBHOro Barna;
MopWwunHWK AnNst HAKMOHa;
MoAWwWnHYK yrna pbiCKaHWs;
MoawwnnHuk reHepartopa;
- MogWwunHWK NepegaToyHOro Bana;
- PegykTopbi;
- [eHepartop;
- Cuctema ynpaenenus;
- Cuctema SCADA,;
- Cuctema 3HeprocHabxeHus:;
- Bpyroe;
- Opyrve kommeHTapum.
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K.9 Mocneacteust NoBpeXaeHUsi MOJNTHUEN:
- MoTepy NPOM3BOACTBEHHOTO BPEMEHMU, Y;
- PeMoHTHBIE pacxodel (BanioTa rocyaapcTea);
- CTOMMOCTb He Npou3BedeHHOI M3-3a NOBPEXAEHUs1 3MeKTPOSHeprun (BankTa rocyaapcrteay);
- Opyrve koMMeHTapuu.
K.10 3nemeHTbl cUCTEMbI MOMNHUE3aLWMTbl TYpOUHbI (Kpome nonacTtei)
- OTCYTCTBYIOT;
- KonbueBon 3azeMnsiiolyin anekTpoa;
- 3asemnswowmi anekTpoad MyHOAMEHTS;
- MonHuesawmTHas cuctema (BMG/MECTOHaXOXAEHWe);
- BeptukaneHbIi MmonHneoTBOA (BMA/MECTOHAXOXAEHUE);
lNepeHanpsixeHus/3awuma om repeHarnpsiKeHUus .
- OTcyTCTRYET;
- Bxogsilwee coeanHeHue ¢ CeTbio;
- [eHeparop;
- BHewHne nvHumM gaHHbIX;
- BHyTpeHHWe NuHuM ynpaeneHuss;
- TenetoHHbIe NMHWUK;
- Opyrne kommeHTapum.
K.11 INlonactn 1 mMonHuesawmTa nonacren:
- MpownseognTtens nonacren;
- Tvn nonactun (HaKNOHHbIE/C perynupoBaHMeM CpbiBa NMoToka) ;
- OgHa nonacTb;
- [iBe nonacty;
- Tpy nonactu;
- Opyroe;
- OcHaWweHbl KOHLEBbIMU TOPMO3aMU.
HewxeHue pomopa 3a UK.
- B cocToaHuM nokos;
- BpawaerTcs;
- HeunsBecTtHoO.
Mamepuan nonacmu pomopa:
- CTeknonnacTuk;
- YrmennacTuk;
- Creknonnactuk/yrnennacTvk;
- depeBsiHHbI CIOWCTLIR MaTepuan;
- NMnoTHasa gpeBecuHa;
- Opyroe.

Mpunmeuanne— CTeknonnacTtmk — apMMPOBaHHbIN MMacTMK u3 CTEKNOBONOKHA. YImennacTtuk — apmmpo-
BaHHbIA MNAcTUK U3 YINepoaHOro BOSIOKHA.

Bud monHuesawumsi:
- MpuemHuk Ha koHue (MaTepman):
- HakoHeuHuk (MaTepuan):
- MonHuesawmTa oTCyTCTBYET;
- Opyroe.
BepmuxkanbHbili MOnTHUeomeo0d nornacmu
- BHewHniz;
- BHyTpeHHui;
- Mnowaak NonepeyHoro ceYeHusi, MM;
- Matepwman;
- [lpyive kommeHTapuu.
TNony4yeHHbie nogpexoeHus:
- Jlonactb He NoBpeXxaeHa;
- OTBepcTHe B nonactu (auameTp), Mm;
- TpewmHa Ha NOBEPXHOCTM NONAacTu (AnvHa);
- TpewwmHa Ha kpomke rnonactu (AnvHa);
- Apyroe;
- [lpyive kommeHTapuu.
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OTmeTka MEeCT, B KOTOPbIX 3ahUKCUMPOBaHbl NOBPEXAEHUs Ha nonactu (pucyHok K.1):

- HaBetpeHHas cTopona:

PucyHok K.1 — KoHTyp nonactu gnsi OTMETKM MEeCT MoBpexaeHus

—_
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MpunoxeHue L
(cnpaBo4Hoe)

Cucremsl MOHUTOpPUHIa

BeTpoaHepreTuieckne ycTaHOBKM peKOMeHAyeTcsl ocHacTUTb obopyaoBaHuem anst obHapyxeHus yaapos mon-
HUM/MOHUTOPWHIA YPOBHEN TOKa TakMX yAapOB MOMHUM (CMCTemMaMu MoHuTopuHra). HasHaueHue Takux cuctem 3aknio-
yaeTcs B:

- NpepgocTaeneHnn onepartopy uHdopmaumm 06 ypoBHe yaapoB MOJTHUM, BO3QENCTRYIOWMX HA BETPOBYIO TypOuHy,
M yyacTuM B pexumMax 3Kcnnyataumm u texobcnyxumBanus;

- NpeAoCTaBMNeHNN BaXKHbIX AaHHbIX 00 OXMAeMOM KOINWYECTBE YApPOB MOMHUM B BbICOKME BETPO3HEpreTuyec-
KW€e YCTAHOBKU M OLEHKe UX BEINMHYUHbI/XapakTepucTUK, COAEUCTBUE B MNpoLiecce OLEHKN ByayLimux pUcKoB.

CyLleCTBYIOT pasnuyHbie BapuaHTbl CUCTEM MOHUTOpPUHra. Huxke npuBedeHO KpaTkoe ONMcaHuWe Takux CUCTEM.

a) Cucrema o6HapyXeHus1 MONIHMM Ha OGLUMPHOM MPOCTPaHCTBe.

MHorve koMmMepueckme CUCTEMbI NO3BOMSIOT OOHAPYKUTb MOMHUIO C NOMOLWBIO AHTEHH NOUCKA 3NEKTPOMAarHUT-
HOro MMMyNbCa, NPOU3BOAMMOrO BCTIbILLKON MOIHUM, KOTOPbIE ONPEAENSIOT MECTa BCMbIWKM MOMHWUM HA OCHOBE METO-
OVK onpefeneHusl HanpaeneHWsl UnNu BpemeHn npuxoga. [daHHble, npegaocTaBnsemble TakUMU CUCTEMAMU, B OCHOBHOM
[OCTYMHbI B PeXMMe pearnbHOro BpemMeHW. BbixoaHble AaHHble 0ObIMHO He MO3BONAIT TOYHO ONpeAenuTbL MecTonono-
JKEeHWe BCTbIWKMA MOMHWUKM, TaK Kak TOYHOCTb TAKMX CUCTEM MOXET OFPaHWYMBaTLCA HECKONBKMMU COTHAMW METPOB WUNU
HECKOINBbKMMMN KMINIOMETPaMM (TOUYHOCTb 3aBUCUT OT OTHOCUTENBHOTO NOMOXEHUSA BCMBLIWKW MOMHUN NO OTHOLWEHUIO K
aHTeHHe n ee BenunuuHbl). [MogobHasn cuctema, Takum o6pasom, peanbHO MCNONb3yeTCA TONbKO ANs onpeaeneHus
NOBPEXAEHUsI MOJNYYEHHOIO M3-3a MOSHUMN.

6) JlokanbHble cMCTeMbl aKTUBHOIO OBHApYXXeHUs1 MONHWUW.

Ha maute BETPO3HEPreTMYECKOW YCTAHOBKM YCTAHABNMBAIKOT cneuuanbHble CUCTEMbI, Hanpumep, ¢ AaTuvKamu,
npegynpexaatowme o6 onacHOCTU MOIMHUM UCXOAA U3 KPUTEPUEB MarHUTHOTO Nonsi. AHTEHHbLI NPEAOTBPALLAIOT OWNGOoY-
Hble cpabaTbiBaHus, KOfAa BCMbILLKA MOJIHUWM HAX0AMTCA Ha yAaneHHOM paccTosiHMKU. Takme CUCTEMbl MOXHO COeAMHUTL
¢ cuctemon tuna SCADA, 4To no3sonser nony4artb HyXHy uHdopmauuio o6 ygapax MOSIHMM B pearisHOM BPEMEHM.
CuvcTemMbl MOTyT AaBaThb UM HE AaBaTh NOKa3aHuA O hopMe KPMBOWM TOKA UMK BENUYMHE, U €CINU CUCTEMa pasmeLLeHa Ha
Ma4qTe, OHa HE NMPeaoCTaBuT MHAOPMAUMI0 O MeCTe yaapa MOMHWM B BETPO3HEPreTUYEecKylo ycTaHoBKy. OgHako Takue
cMCTeMbl MONesHsl AN ynpexgaowmx AeACTBUN onepaTopa BO BpeMsi MOHUTOPUHIa BETPOSHEPTeTUHECKMX YCTaHOBOK
nocne rposbl.

Kpome Toro, cosgaHbl gatumnku, NO3BONSIOWME YCTAHOBUTL Npeobpa3oBaTeny Toka HEMOCPeACTBEHHO Ha nonacTu
WIn Ha dpyrve BepTUKanbHbIE MOMHUMEOTBOALI. Takue AaT4MKM MOTYT BbINONHATL Npeaynpexgalowyto hyHKUMIO, a Taloke
cobupaTb BaxHble AaHHble O MUKOBOM 3HA4YeHUM Toka/ (hopMe KPUBOW AN OUEHKM ByayLmx pUCKOB.

B) JlokanbHble CUCTEMbI MAcCUBHOTO OOHAPYXEHUSI MOJTHUM.

KapTouku ¢ YyBCTBMTENBHBIMU JaTyMKamu MMKOBOTO 3HadveHus Toka (PCS — [MN3) umelor MarHWTHLIE MONMOCKU C
3apaHee YCTaHOBIEHHON OuarpaMMOn HarnpaeleHHOCTU MO HanpstkeHHOCTH nons. OHn 3adMKCMpPOBaHbl HA BepTU-
KanbHOM MOINHMEOTBOAE, M MPU MPOXOXAEeHWN TOKa Yepe3 NPOBOA BCTPOEHHast AuarpamMma 4acTMYHO CTUpaeTcs Mmar-
HWTHbIM MOMEeM ToKa. Yem Bblle TOK MOMHUW, TEM Bbille MarHWTHOE None BOKPYTr BEPTUKANIbHOIO MOMHUEOTBOAA, U TEM
6onbLias YacTb BCTPOEHHOW AuarpaMmbl MO HamnpaBreHWIo HanpsikeHHOCTH nons OyaeT cTepra/vckaxeHa. Takme Buabl
cuctem o6bIvHO 3asIBNAIOT O AnanasoHe ob6HapyxeHust oT 3 o 120 KA € pesynbratamm, OTKITOHSIOWMMMUCH OT TOYHBIX He
Gonee yem Ha (£2) kKA. KapToukn VKCUpYIOT TONBbKO MUKOBBIE 3HAYEHUSI TOKA U MOMYT XPaHWTb TOMbKO OQHY TaKylo
3anucb. Takum obpasom, NMPU MHOXECTBE YOAPOB MOMHUM COXPAaHSIETCH TOMNBbKO CamMO€ BbiCOKOE MMKOBOE 3HajYeHne u3
BCeX yAapoB. B Takmx cuctemax HeT NpuBs30K KO BPEMEHW.
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Mpwvnoxenne M
(cnpaBo4Hoe)

PykoBoAcTBO AN ManblX BETPO3IHEPreTUYeCKMX YCTaHOBOK.
MukpoBbipaboTka

HacTtosawwn ctaHgapT paspaboTaH ans NpYMeHeHUsl K BEeTPOSHepPreTMyeckuM YCTaHOBKaM MPOMBbILWITEHHOro
maclwTtaba. VX MOXHO OxapakTepm3oBaTb KOHKPETHBIMM NnapameTpaMu: o6bemM Npou3BoAcTBa anekTrpoaHeprmn Gonee
100 kBT, ycTaHoBneHbl Ha mMadtax BblicoTol HGoree 30 M, UMEIOT rOHZOMNY, B KOTOPOW pasMelleH reHeparop, CUCTEMbI
ynpaenenusa n npeobpasoBaHns, a Takke nonactu ¢ gnvHon 6onee 10 m.

Bce Hixe nprBeageHHble 3HAYEHUs] OTHOCATCS K KNaccy BeTPOIHEepreTUYecKMX YCTaHOBOK ANs BelpaboTkn mManow
mMoLHocTU. OBLIYHO OHU NpeAHa3HaYalTCs A5 AOMALUHErO UM MenkonpOMbILWMNEHHOIO NPOM3BOACTBA, KOrga aneKT-
pO3HEPIrnst B OCHOBHOM MpeAHasHaYeHa Ans UCMONb30BaHWs Ha MecTe. XOTS TakMe BETPO3HEepreTu4eckne yCTaHOBKU
MOTYT 3KCMOPTUPOBaTh M3OLITOYHYIO MOLLHOCTb B MECTHYIO SMEKTPOCETh, HO 3MEKTPOSHEPIUIO B HUX MPOM3BOANTCA TOIb-
KO Ha YPOBHE HU3KMX BOMbT, & He MEraBorbT, KaK ¥ BETPOIHEPreTUHECKNX YCTAaHOBOK MPOMBILNEHHOro Maclitaba.

OkpyaroLume yCroBusl 3TMX ABYX BETPOBbIX FeHepaTopoB pasnuyHbIX BUAOB O4€Hb OTNINYAIOTCA, a CliedoBaTerbHoO,
n TpeboBaHus NO MOMHMEe3alWmTe TaKkKe pasnuyaloTcs.

[nsi BETPOSHEPreTMYECKMX YCTaHOBOK Marol MOLHOCTU Takke HeobXoaumo yuuTbliBaTb Npobnemy MonHuesalum-
Tbl. UTO6LI Takme cuctemsl CMOMMM NpogokaTe paboTy nocne BO3AeNCTBUSI BbICOKOTO NMEPEXOQHOr0 HaNPsKEHUs1 1
TOKOB, CBSI3aHHbIX C KOPOTKMMM OOMHOYHBIMU UMMNYNbCaMU MPO30BLIX Pa3psiaoB, UCXOOALWMX U3 BETPOIHEPreTUYeCKMX
YCTaHOBOK, Heobxoaumo obecneunTb 3aWwmTy OT NepexogHOro HanpsikeHUsl CoeaVHEHNs1 C BHELWWHEN CeThI0 U COeauHe-
HW CUCTEM YMpaBleHWs W CBA3M (ECNM TakoBble MMetoTcs). MNpsamble yaapbi MONIHUKM B MAniOMOLLHYIO cucTemy 6yayT
OTHOCUTENBHO PeaKMMM, €CMU TONMBKO OHM HE pasMeLLeHbl HA BbICOKON OTKPBLITOW MECTHOCTM U He 3awmweHbl. OgHako
CUCTEMBI JOMKHbI OCTaBaTbCA 6e30MacHLIMU KaK C TOYKW 3PEeHUs1 COXPaHeHUs nanHeckon UeNnOCTHOCTU U HeNPUUNHE-
HVA Bpeda NogsaM NMpy OTPbIBE KOHCTPYKUMI, TaK U HEZOoNyLWEeHUs Nnoxapa uWnu NOBPEXAeHUA 3MEeKTPMYECKON CUCTEMBI
K KOTOpOW MoAKMioYeHa BeTPO3HepreTuyeckas ycTaHoBKa.

W xoTa HacToAwWwmiA CTaHdapT He PacrnpoCTPaHAeTCA Ha MOMHMe3almTy BEeTPOSHEPreTUYECKMX YCTaHOBOK Manown
MOLLIHOCTW, HEKOTOPbIE OCHOBHbBIE NMPUHLMMbBI U NOAXOAbI MOTYT Cnoco6CTBOBaTb HEAOMYLLEHMIO YNOMSHYTHIX Bbile
pYCKOB.

MpsiMble MCMBITAHUSI C UCMOMNb3OBAHMEM BbICOKMX HaMNpPsDKEHUH M TOKa MOryT GbiTb MCMONb30BaHbI NMPU NPOEKTU-
pPOBaHWW CUCTEMBbI MONMHUE3alWmThl (CM. npunoxenune [, kacawleecs METOAOB UCNbITaHUIA). MoryT 6GbiTb MCNbITaHbI
Takue 3neMeHTbl, kaK MonacTy, aHEMOMETPbI U KOPNYC reHepaTopa; anekTpuyeckast CXxema u cucteMa ynpaeneHust MoryT
6bITb MCMbITAHBI HA COMPOTMBINEHNE BO3AENCTBUIO CKAYKOB NepexogqHoro Toka. OkoHYaTenbHOe peweHne no MorHuesa-
WMTe MOXeT 06beanHATb B cebe MOMHMEBLIN CTepXeHb, MPOCTUPAIOWMIACA BbIlE POTOPa U 3KBMNOTEHUMANBLHYIO J51ek-
TPUYECKYI0 METannn3aumio, a TaKKke HeKoe YCTPOWCTBO 3awmTbl OT neperanpshkenuii (Y3I1), apcekTMBHOCTL KOTOpOro
TaKKe JomKHa GblTb NoOATBEPXAEHA UCMbITAHUSIM.
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Mpunoxexne JA

(cnpaBouHoe)

CBefeHUA 0 COOTBETCTBUU CCbINOYHLIX HaLMOHAMNBbHbIX
M MeXrocyapCcTBeHHbIX CTAHAAPTOB MeXAYHapoAHLIM CTaHAAPTaM,
MCNONbL30BaHHbIM B KAY€CTBE CCbINMOYHbLIX B NPUMEHEHHOM
MeXxayHapooHOM cTaHAaapTe

Ta6bnuua OAA

O6o3HaueHue C
TeneHb 0O603HaueHe U HAUMEHOBaHUE CCLINOYHOTO
CCBINO4HOO HAUMOHANBHONO, COoOTBEeTCTBUA MEXAYHApPOAHOro crtaHgapra

MeXrocyaapcTBEHHOro craHgapTa

roCT P 51992—2011 MOD MO3K 61643-1:2005 «Hu3koBONbTHLIE YCTPOWCTBA 3alLMUTbI

(M3K 61643-1:2005) OT nepeHanpskeHun — Yacte 1: Ycrponctea sawmTbl OT
nepeHanpsKeHUn, NoAcoeAVHEHHbIE K HU3KOBOMBTHBIM
cuctemam 3HepropacnpegeneHna — TpeboBaHus U UCbI-
TaHna»

FOCT P M3K 61643-12—2011 IDT M3K 61643-12:2002 «Hn3kOBONBLTHLIE YCTPOWCTBA 3aALUUTHI
OT NepeHanpsxeHnn — Yactb 12: YerponcTBa 3awmTbl OT
nepeHanpsbkeHUn, NOACOEANHEHHbBIE K HU3KOBOMBTHBIM CU-
cTeMam sHepropacnpeaenenns — MpuHumnel otéopa n uc-
Nonb30BaHUA»

MOCT P 54986—2012 MOD M3K 61643-21:2009 «Hn3kOBONBLTHLIE YCTPOWCTBA 3ALUUTHI

(M3K 61643-21:2009) OT nepeHanpskeHnn — Yacte 21: Ycrponcrtea 3awmrbl OT
nepeHanpsikeHUn, NoACOEAUHEHHbIE K CUCTEMAM CBA3N U
CUIHaNM3aUMoHHbIM ceTsiM — JKcrnyataumoHHble Tpeboea-
HUSI 1 METOZbI UCTILITAHUIA»

FOCT P 51317.4.5—99 MOD M3K 61000-4-5:1995 «3OnekrpoMarHMTHasi COBMECTUMOCTb

(M3K 61000-4-5—95) (BMC) — YacTtb 4-5: MeToguku ncnbiTaHUi U U3MepeHnin —
UCMblTaHME HAa BOMHOBOE COMNPOTUBIEHUE»

[OCT P MOK 60664.1—2012 IDT M3K 60664-1:2007 «Bbibop usonsiuym gns o6opyaoeaHus
BHYTPU HU3KOBOMBTHbIX cuctem — Yactb 1: MNpuHumnel, Tpe-
60BaHWst M UCNbITAHUS»

FOCT P 50571-4-44—2011 MOD M3K 60364-4-44:2007 «Hu3kOBONLTHLIE 3NEKTpUYecKne yc-

(M3K 60364-4-44:2007) TaHoBKM — YacTtb 4-44: 3awmTa gna 6esonacHocTn — 3awm-
Ta OT Pe3kUX OTKIOHEHUI HANPSXKEHWUS] U SIEKTPOMArHUTHLIX
BO3MYLLEHUI»

FOCT P 50532—93 MOD M3K 60243-1:1971 «3nekTpuyeckasi NpoOYHOCTb U30NAUN-

(M3K 212—71) OHHbIX MaTepuanoB — Metoab! ucnoiranun — Yacte 1: Ue-
NbITAHUS1 HA NPOMBILWNEHHbIX YacToTax»

FOCT 13526—79 NEQ M3K 60464-2:1974 «flaku, wcnonb3yemble Ansi 3NEKTPO-

(M3K 464-2—74, MOK 699—81) usonsiuum — Yactb 2: Metogbl nenbiTaHUiny

FOCT P M3K 60204-1—2007 IDT M3K 60204-1:2005 «besonacHocTb 06opyaoBaHus — Orek-

Tpuyeckoe o6opyaoBaHne yctaHoBok — Yacts 1: O6wme Tpe-
6oBaHus»
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OkoHyaHue mabnuuysi [A.1

0O603Ha4eHne

{(M3K 60099-5:2000)

Yactb 5: PekomeHgauum no BbIGOpY U NpUMEHEHUION

CCBUTOYHOIO HALIMOHANBHOMO CreneHb 0603HavYeHNe U HaMMEHOBaHUE CCbINOYHOTO
u ’ COOTBETCTBMUA MeXxayHapofHoro craHgapra
MEXrocynapCTBeHHOro craHgapra
FOCT P 52725—2007 NEQ M3K 60099-4:2004 «[poso3awmtHble  paspsigHUKN —
YacTb 4: MeTannookCuaHble rpo303almTHbIe paspsaaHUKY
6e3 3a30poB ANA CUCTEM MEePEMEHHOIO TOKa»
FOCT P 53735.5—2009 MOD M3K 60099-5:2000  «lposo3awmTHble paspsgHVku —

COOTBEeTCTBUA CTAHAAPTOB!

- IDT — vpaeHTUYHbIE CTaHAAPThI;
- MOD — mogmncvumnpoBaHHble cTaHaapThbl;
- NEQ — HeakBMBareHTHble CTaHOApPThI.

MpumeyuyaHnune — B HacToswel Tabnuue Mcnonb3oBaHbl Creayiowme yCroBHble 0603HaYeHns1 CTeneHmn
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FOCT P 54418.24—2013

YK 621.311.24/534.6:006.354 OKC 27.180

KnioueBble crioBa: Bo30OHOBMsieMast SHepreTuka, BeTpO3HepreTuka, yCTaHOBKN BETPOIHEpreTundeckne, MonHmesawmnTa,
30Ha MOITIHME3aWwuThl, rPO30BbLIE pa3pAdbl, yaap MOINHUKM, BCrNbiWKa MOJTHUK, 3a3eMIieHne, ypoBeHb MONMHUe3alWnTbI
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