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Mpenovcnosue

1MNOArOTOBJ/IEH OTKPbITbIM @KL MOHEPHbIM 06L,eCTBOM «HayuyHO-uccnegoBaTebCkunii UHCTUTYT aHepre-
TUyecknx coopyxeHuii» (OAO «<HUNISC»)

2 BHECEH TexHnyeckum komuTeToM no ctaHgaptmsaumm TK 330 «Mpouecchl, 060pyaoBaHue n aHepreTu-
Yyecknme CMCTeMbl Ha OCHOBE BO30GHOBNAEMbIX UCTOUYHUKOB 3HEPTNN»

3YTBEPX/EH U BBEJIEH B JENCTBWE Mpukazom ®eaepanbHOro areHTCTBa N0 TEXHUYECKOMY pPeryn-
poBaHuo U meTponornu oT 6 ceHTa6pa 2013 1. Ne 1049-cT

4 HacTosiwmnin ctaHfapT fBAseTcs MOANMULMPOBAHHBIM MO OTHOLIEHUIO K MeXAYHapoAHOMY CTaHfapTy
M3K 61400-24:2010 «TypbuHbl BeTpoBble. YacTb 24. 3awmrta oT monHuu» (IEC 61400-24:2010 «Wind
turbine — Part 24: Lightning protection») nyTem nsameHeHuns otaenbHbiX hpas (CNOB, 3HAYEHWN NokasaTenei),
KOTOpble BblAe/IeHbl B TEKCTE KypCUBOM

5 BBEJEH BMNEPBbIE

MpaBuna npumMmeHeHNss HacToALWEero cTadgapTa ycTaHoBneHbl BTOCTP 1.0—2012 (pa3gen 8). NHop-
Mauns 06 M3MeHeHNAX K HacT oAl eMy CTaHaapTy nybaukyeTcsa B eXXerogHom (No cocToAHMI0 Ha 1 AHBaps
Tekyl,ero roga) nHhopMaunoHHOM yKasaTene «HaunoHanbHble cTaHfapThi», a opuLmanbHbli TEKCT n3me-
HEeHWi nNoNpPaBOK — B €XXEMECAYHOM yKaszaTene «HalnoHanbHble cTaHaapThi». B cnyyae nepecmoTpa (3a-
MeHbl) UM 0T MEHbl HACT OfALLLEer0 CTaHAapTa cooTBe TCTBYyLWee yBejoMeHne 6yaeT ony61MkoBaHo B 611u1-
xalilwem BblINyCKe eXemMeCcA4YHOro MHPOpPMaLMOHHOT0 yKasaTensa «HaunoHanbHble cTangapTbi». CooTBeT-
cTByHLWas MHopmaLuus, yBeJOM/IEHNE N TEKCTbl pa3mMelarnTCcs Takxe B UHPOPMaLNOHHOW cucTeme 06-
Lerononb3oBaHMa— Ha ohuumnanbHoM caliTe ®ofepanbiioro areH TCTBa N0 TEeXHUYECKOMY PErynpoBaHuio
N MeTponornuu e ceTun IHTepHeT (gost.ru)

©CTaHgapTuHdopm. 2015

HacTosawuii ctaHAapT He MOXET 6blTb MOMIHOCTbLIO MM YACTUUYHO BOCNPOU3BEAEH, TUPAXMPOBAH U pacnpo-
CTpaHeH B kayecTBe opuLManbHOro n3gaHus 6e3 paspewweHns defepasibHOro areHTCTBa Mo TEXHUYECKOMY pery-
NMPOBAHUIO 1 MEeTPOornn
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BeBeneHune

Lienbto HacTosLWero cTaHAapTa siB/IIeTCA YCTAHOB/IEHME eMHO06pa3unsi MeTof0B, 06ecneymBarLL X MoJl-
HMes3alnTy BEeTPO3HEpPreTMYeCcKMX YyCTaHOBOK. [laHHblil cTaHAapT pa3paboTaH /15 UCMOo/Ib30BaHUSA:

- N3rOTOBUTENIEM BETPOIHEPreTUUYECKNX YCTAHOBOK, /151 BbINMOMIHEHNS TPE6OBaHNI MOMTHUE3aLLNTbI:

-NoTpebuTenem BETPO3HEPreTMUECKMX YCTAHOBOK /1Sl aHann3a aTux Tpe6oBaHuii:

- Npu aHann3e COOTBETCTBUS NapaMeTPoB BETPOIHEPreTUYECKNX yCTAHOBOK TPe60BaHUAM MOMTHME3aWUThI.

HacToAwuii ctaHfapT ABNseTcs pyKoBOAALWUM JOKYMEHTOM Mpu NpoBeAeHUU paboT no MosHuesawuTe
BETPO3HEPreTUYECKUX YCTAHOBOK. [laHHbI cTaHAAPT AOJIKEH NCNOJIb30BaTLCS NPY pa3paboTke, N3TOTOBEHUN,
MOHTaXe W 3KcnnyaTaLun BeTPO3SHepreTMYeckux ycTaHoBOK. PekoMeH0BaHHble B HAaCTOsALWEeM CTaHAapTe MeTo-
[lbl MOJTHME3aLUThI JO/IKHbI UCMO/Ib30BATLCS BCEMU 3aUHTEPECOBAHHBIMY CTOPOHAMM /151 COTIAaCOBAHHOIO B3a-
UMOZeicTBIA B YaCTN 06ecneyeHnst Tpe6oBaHNii Mo MOJTHUe3aLnTe.

\



FOCT P 54418.24—2013 (M3K 61400—24:2010)

HAUWOHANBbHbBIMN CTAHOAPT POCCUMCKON SGEALEPALUNMN

Bo3o6HOBNsieMasa 3Hepretuka. BeTpoaHepretuka
YCTAHOBKWN BETPOSHEPIETUYECKUNE
YacTtb 24
MonHuesawurta

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

fata eeefenna — 2015 — 07— 01

1 O6s1acTb NPUMeEHeHUs

HacTtoawwmii ctaHfapT pacnpocTpaHaeTcsa Ha MOSTHMe3alMTy BeTPO3IHepreTUYeCcknx yctaHoBok (B3Y) n cu-
cTeM asiekTponutaHusa BY.

HopMaTuBHble CCbINIOYHbIE AOKYMEHTbI, UICNO/b30BaHHbIE B fJAHHOM CTaHgapTe, ABAAITCA rPynnoBbIMuU
cTaHgapTamu No MoHWe3aLWMTe, HU3KOBONIbTHLIM U BbICOKOBO/IbTHBIM CUCTEMaM 418 060pyA0BaHNS U yCTaHO-
BOK, & TaKXXe M0 3N1eKTPOMarHuTHol coBMecTumocTtun (3MC).

B HacTosem cTaHAapTe pacCMOTpeHa MoJIHMeBasi 06CTaHOBKa Ha TeppUTOpUN, OKpyXatoLlei MecTo ycTa-
HOBKM BJY. Ha ocHOBaHMe NoNy4YeHHbIX AaHHblX N0 MOHMEBOM 06CTaHOBKe NpMBeAeHa OLeHka puckos ans B3Y.
OnpepeneHbl TpeboBaHWA MO 3aLiMTe nonacTtel, 4PYrMxX KOHCTPYKTUBHbBIX 3/IEMEHTOB, & TakXe 3/1eKTpUYeckux
CUCTEM M CUCTEM YNpaBfeHns OT BO34ECTBUA MOSTHUN. PeKkoMeH40BaHbl METOAbI UCMbITAHWUIA AN BbINONHEHNS
OL,eHKN YCTONYMBOCTM 060PYAOBAHUA N 31IEMEHTOB KOHCTPYKLMMN K BO3AENCTBUIO YAapPOB MOSTHUN U FTPO30BbIX
paspsanos.

MpuBeaeHa pekoMeH aLms no ycTpoiicTBY CUCTEMbI MOJTHUE3ALLUTLI, BbIGOPY 3/1€KTPUYECKUX NPOMBbILI/IEH-
HbIX YCTPOMCTB 1 YyCTPONCTB, 06ecneynBatoLLmx 3NeKTPOMarHMTHY0 COBMECTUMOCTb, BK/IOUYasA 3a3emMeHune.

MpepnoxeHbl pekoMeHgaLmm no obecneyeHunto 6e3onacHoOCTN nepcoHana.

MprBeaeHbl faHHble N0 CTATUCTUKE NOBPEXAEHN N OTYETHOCTK.

2 HopMaTuBHbIE CCbISIKU

B HacToAwem cTaHAapTe UCNO/b30BaHbl HOPMATUBHbLIE CCbIJIKW HAa CliefyloLline cTaHaapThbl:

FOCT P 50532—93 Martepuasbl 3/1eTPOU30ALNOHHbIE TBEpAble. CTaH4apTHbIe YC/10BUSA, ycTaHaBMBae-
Mble 10 1 BO BPEMS UCTbITaHU

FOCT P 50571.4.44— 2011 DneKTpoyCcTaHOBKN HU3KOBO/bTHblEe. HacTb4-44. TpeboBaHMs N0 06ecrneyvyeHmnto
6e3onacHOCTU. 3alnTa OT OTKIOHEHWUI HaNPSXXEHUS U 3N1EeKTPOMAarHUTHbIX MOMeX

FOCT P 51317.4.5—99 COBMeCTUMOCTb TEXHUYECKNX CPEACTB 3/1eKTPOMarHnTHas. YCTON4YnBOCTb K MUKPO-
CeKyuAHbIM UMMNYbCHbIM NOMexaM 60/bLoNi aHeprun. TpeboBaHNs 1 MeToAbl UCTIbITaAHN

FOCT P 51992—2011 YcTpolicTBa 3aluTbl OT UMNY/IbCHbIX NEepPeHanpsa)eHuii HN3KOBONbTHbIE. YacTb 1.
YcTpoiicTBa 3aluTbl OT UMNY/LCHbIX NepeHanpsXXeHnii B HU3KOBOJIbTHbLIX CU/I0BbIX pacnpeesnimTesibHbIX cucrte-
max. TexHnyeckme Tpe6oBaHNA U METOAbl UCTIbITAHN

FOCT P 52725—2007 OrpaHuunTenn nepeHanpsaxeHnin HennHelHble 415 31eKTPOYyCTaHOBOK NepeMeHHOro
Toka HanpsbkeHnem oT 3 o 750 kB. O6Lwume TexHU4Yeckme ycnosus

FOCT P 53735.5—2009 Pa3psigHVKy BEHTU/IbHbIE Y OTPaHNYNTE NN MepeHanpshkeHnii HeNnHeliHble AN a1ek-
TPOyCTaHOBOK MepeMeHHOro Toka Ha HanpshxeHue ot 340 750 kB. YacTb 5. PekoMmeHaauumn no Bbi6opy 1 npume-
HEHWNIO

MN3paHve ouynansHoe
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FOCT P 54986—2012 YcTpoiicTBa 3alinTbl OT UMNY/IbCHbIX MepeHanpsXXeHnii HU3KOBO/bTHbIE. HacTb 21.
YcTpoiicTBa 3awmnTbl OT UMMNY/bCHbIX MepeHanpshkeHuii B cuctemax TeNeKoMMYHUKaLumn n curianusanmmn (MHdop-
MaLMOHHbIX cnuctemax). TpeboBaHMsA K paboTOCNOCOOGHOCTU U METOAbI UCNbITAHWA

FOCT P M3K 60068— 2 VcnbiTaHUsA Ha BO3AeiNCcTBME BHELWHNX (DAaKTOPOB

FOCT P M3K 60204-1—2007 be3onacHoCTb MaluWH. 3nekTpoobopyoBaHne MalwuH U MeXaHW3MOB.
YacTb 1. O6uwme TpeboBaHus

FOCT P M3K 60664.1—2012 KoopauHaunsa nsonauum gna o6opyaoBaHns B HA3KOBOJIbTHLIX CUCTEMAX.
YacTb 1. MpuHUunobl, TpeboBaHUs 1 UCMbITaHNSA

FOCTP M3K 61643-12—2011 YcTpoiicTBa 3alyunTbl OT UMMYAbCHbIX NepeHanpsXXeHn HU3KOBOJbTHbIE.
YacTb 12. YcTpoicTBa 3aLlnTbl OT UMMYNbCHBIX NEPEHANPAXEHWI B HU3KOBO/IbTHbLIX CUT0BbIX pacnpeaennTerb-
HbIX cucTemax. MpuHUUNbl Bbibopa U NPpUMeHeHns

FOCT P MK 62305-1—2010 MeHeaXMeHT pucka. 3awmuta oT MonHuu. HacTb 1. O6wme npuHUmunBbI

FOCT P M3K 62305-2—2010 MeHeaXMeHT pucka. 3awmnrta ot MosHUK. YacTb 2. OueHka pucka

FOCT 13526—79 Jlaku 1 amann 3/1eKTPOM30NALNOHHBbIE. MeToAbl UCMbITaHWiA

MpumeuyaHune — lMpu NONL30BAHUN HACTOSILMM CTaHAApPTOM Lenecoo6pasHo NpoBepuTb AelicTaue
CCbIIOYHbIX ~ CTAHAAPTOB B  MH(OPMALMOHHOW CUCTEMe OOLWEro Mofb30BaHUs — Ha oguumanbHoOM caite
depepanbHOrO areHTCTBA MO TEXHUUYECKOMY PErysiMpoBaHUl0 U METPOOTMKM B CETU VHTEPHET UM Mo eXerogHomy
MH(OPMAaLMOHHOMY yKasaTeslo «HauuoHasibHble CTaHAapTbi», KOTOPbIA OMy6/IMKOBAH MO COCTOSHWIO HA 1 siHBaps
TeKyLiero rofa, v no BbiNyckaM eXeMecsiYHOro MH(OPMALMOHHOMO ykasaTens «HauuoHanbHble cTaHAapTbl» 3a
Tekywmii rog. ECnu 3aMeHeH CCbIJIOYHbIN CTaHAapT, HA KOTOPbI AaHa HefaTupoBaHHAs CCbiKa, TO PEKOMEHAyeTcs
1CMONb30BaTh AENCTBYIOLLYI0 BEPCUID 3TOr0 CTaH4apTa C Y4eTOM BCeX BHECEHHbIX B AaHHYI0 BEepCUl0 W3MEHeHWiA.
EC/n 3aMeHeH CCbINIOYHbIV CTaHAapT, Ha KOTOPbI faHa AaTWpPOBaHHAs CCblska, TO PEKOMEHAYETCS MCMOo/b30BaTh
BEpPCWI0 3TOTO CTaHAapTa C YyKas3aHHbIM Bbllle [O4OM YTBepXAeHus (nMpuHATUA). EcCnu nocne yTBEpPXAEHUS
HacTOosALLEero crtaHgapTa B CCbIIOYHbIA CTAHAAPT, Ha KOTOPbI fAaTa faTMpoBaHHAas CCbiNka, BHECEHO W3MEHeHMe,
3aTparvBaloliee MOMOXEeHWe, Ha KOTOpPOe AaTa CCbifka, TO 3TO MOJIOXeHWe peKkoMeHAyeTcs NpuMeHaTb 6e3 yuyeta
[LaHHOTO U3MeHeHUs. ECNU CCbIIOYHbIA CTaH4apT OTMeHEH 6e3 3aMeHbl, TO MOMIOXEHUE, B KOTOPOM faHa CChijka Ha
Hero, pekoMeHayeTcs NPUMEeHsTb B Y4acTU, He 3aTparuBatoLeii 3Ty CCblKy.

3 TepMUHBbI U onpeaenieHnsa

B HacTosLWeEM CTaHAapPTe NPUMEHeHb! Crieayloune TePMUHbI C COOTBETCTBYIOLW UM ONPEAeNeHNsMM:
3.1 BHELWHSAS cMcTemMa MOJTHME3alWnTbl: YacTb CUCTEMbI MOJIHWE3ALUTLI. COCTOSILAs M3 BO3AYLIHOM
CUCTEMbI Nepexearta BCMbIWEK MOSTHUW, CUCTEMbI BEPTUKA/IbHLIX MO/ITHUEOTBOA0B M CUCTEMbI 3a3eMJIEHNUS.

MpumeuyaHune — BepTukanbHbIii MOTHNEOTBOL MOXET pasmellaTbCcsi BHYTpW onactein BIY.

3.2 BHYTpEeHHAA cUCTeEMA MOJIHMe3alWnTbl: HacTb CUCTEMbI MOJIHME3ALLUTbI. COCTOALWAaA U3 MOJIHNesa-
LLWITHOVI 3KBVII'IOTeHLWIaJ'IbHOVI MeTannusauum nmnm 31'IeKTpVIHeCKOVI n3onaunn BHELUHER cucTemsl MOJTHMEe3alunThbI.

MpumeuyaHune — CobnojeHe TEPPUTOPUANLHONO pa3HOCa U YMEHbLUEHWE 3/1eKTPOMArHUTHOTO BO3AeicTBus
TOKA MOJIHUM B KOHCTPYKLMU, KOTOPYI HEOGXOAMMO 3aWMTUTh, MOTYT PacCMaTpPUBATLCS KaK YacTi BHYTPEHHENR CUCTEMbI
MOJIHME3aLWNTbI.

3.3 Bo3gylWHaa cuctemMa nepexsarta BCMblWeEK MOMHWUK: YacTb BHELWHe cUCTeMbl MOJTHME3ALUTHI,
MCnosb3yloLas MeTasmyeckne afieMeHTbl, Takue Kak CTEPXHU, 3a3eMstoLLe NpoBoAa NN HecyLy e TPoChl,
npegHasHayeHHble 419 nepexsarta BCMbIWeK MOSHUN.

3.4 BocxogAuias BCNblWKa: Benblwka MOMHUW, MHULMMPYEMas BOCXOASLLUM NTNLEPOM OT 3a3eMJIEHHOM
KOHCTPYKLMK A0 06naka.

MpumMeuyaHune — Bocxoasuias BCMbILKA COCTOUT U3 NEPBOro A/IMHHOTO YAapa MOJTHAM C UK 6€3 MHOTOKPaTHbIX
HaNIOXMBLUMXCSA APYT Ha Apyra KOPOTKUX YAAapoB. 3a O4HUM WM HECKOSTIbKUMU KOPOTKUMU yAapamu MOXeT nocnefoBatb
OJIHHBIA yAap MOSHUN.

3.5 BCNbIWKA MOSTHUW B 3eM/110: DNIEKTPUUECKUNIF aTMOCepHbIii paspsas Mexay He6oM u 3eMneit, cocTo-
AWMIA U3 OQHOTO NN HECKObKUX Y/1apOoB.

MpumeyaHue — OTpuLaTeNbHas BCMbIlIKAa yMEHbLIAET OTpULaTeNbHbIA pa3psif oT rpo30BOi Tyun [0 3eMU.
MonoxutesibHast BCMbIWKA NPUBOAWT K NEPEHOCY MOMOXUTENbHOMO 3apsifa OT rPO30BOMA Tyuu 40 3eMn.

3.6 BCNbIWKA MOMTHUYM B KOHCTPYKLMIO: BCnbiwka MOHWK, nonagatoLyas B KOHCTPYKL MO, KOTOPYH0 HE06-
XO4MMO 3aLUTUTb.
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3.7 BbIGpOC: HecTaunoHapHas BOJIHA, NMPOABNAOLLAACA B BUAE NOBbLILEHHOTO HANPsKeHUs U/nunm Toka,
BbI3BAHHOI0 3/1EKTPOMArHUTHLIMW UMMY/IbCAMU OT FPO30BbLIX PA3PSA0B.

NMpumeyvyaHus

1 BbIGPOChI, BbI3BAHHbIE 3/IEKTPOMArHUTHBLIMKU UMMYy/bCamMy OT TPO30BbIX Pa3PAA0B, MOTYT BO3HWUKHYTb B pe3y/b-
Tarte AeiicTBua (HENOMHbLIX) TOKOB MOJIHUM, WHAYKTUBHbIX BO3AEWCTBUI B 3aMKHYTbIX LIENSAX YCTAHOBKM, a TaKKe Kak ocTa-
TOYHbIE BbIGPOCHI HMXE YCTPOWCTBA 3alUTbl OT NepeHanpsiKeHuii.

2 BbI6GpOCHl MOTYT MOSIBUTLCA W3 APYTUX UCTOYHUKOB, Kak HanpuMmep, Npu KOMMYTALMOHHbIX nepegadax unu paéo-
Te npegoxpaHuTenei.

3.8 rp030BbLIO AHM Ta: KONMUYECTBO rPO30BbIX AHEl B rofy, NosiydyeHHOe C NOMOLLbI0 U30KepayHUUYECKUX
Kapr.
3.9 ANVHHBIN yaap MONMHUKU: YacTb BCMbILWKM MOSTHAU, KOTOPasi COOTBETCTBYET HEeNpepbiBHOMY TOKY.

MpumeuyaHune — MpofOMKNTENLHOCTD (BpemeHHoIi NpomexyTok, HaunHasa yepes 10 % oT Havana yaapa
1 3akaHunBas 3a 10 % [0 KOHUa yjapa) HenpepbiBHOTO Toka cocTaBnseT 06blYHO 6oiee 2 MC U MeHee 1 ¢ (CM. pUCYHOK
A.4 (npunoxexwne A).

3.10 gonycTumblii puck R MakcnmanbHOe 3HaueHne pucka, KoTopoe MoXeT 6bITb JONYCTUMbIM /19 3a-
L MLLLaEeMO KOHCTPYKLNN.

3.11 ecTeCTBEHHbI 3/1eMEHT CUCTeMbl MOSIHMe3alWnTbl: MPoBOAALNI 3NIeMEHT, KOTopblii 6bln ycTa-
HOBJIEH He 4719 MOJIHME3aLNTbl N KOTOPbI/i MOXEeT 6bITb NCMO/Ib30BaH B 40NO/THEHNE KCUCTEME MOJTHME3aLLUTbI
WSIN B HEKOTOPBIX C/Ty4asix MOXeT BbINOTHATb (PYHKLMIO OAHON NN HECKOMBbKNX YacTell CUCTEMbl MOTHUE3ALWNTbI.

NMpumeyaHune — MNpUMepbl NCNONMb30BaHUA JAHHOTO TEPMUHA BKIOYAIOT:
- eCTeCTBEHHbI BO3AYLIHbIA NepexBaT BCbIWeK MOSTHUN;

- €CTECTBEHHbI BEPTUKa/IbHbI MOSIHNEOTBOA:

- eCTeCTBEHHbIi 3a3eMNSIOLWNA 3NEKTPOA,.

3.12 3azemnatoWwniti snekTpos: Hactb Unu rpynna yacteil CUCTEMbl 3a3eM/IEHUS, KOTOpas ocylecTBnseT
NPAMOWA 3/IEKTPUYECKUIA KOHTAKT U YBOAMT TOK MOJIHUMN B 3EMJIH0.

3.13 3asemnawWnil anekTpos hpyHgameHTa: ApmaTypHas cTanb hyHAaMeHTa Wan JONO/THUTENbHBbIN
MOJ/THNEOTBO, NOMELLEHHbI B 6€TOHHbIV (DyHAAMEHT KOHCTPYKLUW, NCNO/Ib3YeMblii B Ka4ecTBe 3a3eMstLLero
anekTpoja.

3.14 3apsg scnbiwkn Qf,,h: WHTerpan Bo BpemeHW TOKa MOJIHUM MPU MOHOW NPOAOKNTENBHOCTU
BCMbILWKA MOSTHWN.

3.1530Ha monHuo3awuTsl; 3M3: 30Ha, B KOTOPOI ycTaHaBNMBAETCS 3/1eKTPOMarHMTHas 3alwmra ot rpo-
30BbIX pa3psjoB.

MprvumeuyaHWe — rpaHuLbl 30Hbl MOJSIHME3ALWUTbl Heo6A3aTeNbHO ABNATCA (PU3NYECKUMU TpaHuLaMmn
(Hanpumep, CTeHbl, NOM U NOTOJOK).

3.16 KO/IM4EeCTBO ONAaCHbIX C/y4YaeB M3-3a BCNbIWEK MOJIHUN B KOHCTPYKUUn Na: PacyeTHoe cpeg-
Hee rofloBoe KOJIMYECTBO OMNACHbIX C/ly4aeB 13-3a BCMbIWEeK MOTHUN B KOHCTPYKLWN.

3.17 KOHTakTHaA WuHa: WKnHa, Ha KOTOPO MeTanIMyeckme yCTaHOBKU, IMHKUMW 3/1eKTponepeaaUn, MMHUN
CBSI3U M Apyrue kabenn MoryT 6bITb METaNIN3MPOBaHbI C CUCTEMON MOJTHUE3ALUTLI.

3.18 KOPOTKUIA yaap MONHMU: HacTb BCAbILWKM MOSIHUMW, KOTOpPasi COOTBETCTBYET UMMY/IbCHOMY TOKY.

MpumeyaHune — MPofoOMKNTENBHOCTb AAHHOTO TOKa COOTBETCTBYET BPEMEHU AOCTUXKEHWUS MOSIOBUHHOW
BeNNYUHbI (12), 06bIYHO cocTaBnsLEeMY MeHee 2 MC (CM. pUCYHOK A.3 (NpunoxeHue A).

3.19 nupop: BbicokoTemnepaTypHblil N1a3MeHHbIV KaHas, KOTopbli hopmupyeTcs Npyu NCKPOBOM Npo6oe.

3.20 MarHUTHbIN 3aKpaH: 3akpbITblil, MeTannAu4yeckuii, ceTyaTblii UM CNOWHONM 3KpaH, 3akpbiBaloLLNii
KOHCTPYKLMIO, KOTOPYI HEO6XOAUMO 3alUTUTb, UK €€ YacTb U UCMOMNb3YeMblil ANA CHUXEHWUSI Yucna 0TKa3oB
3N1EeKTPUYECKNX U 3IEKTPOHHBIX CUCTEM.

MpumMmeuyuaHne — 3awuTHoe [JelicTBME MaArHUTHOTO 3KpaHa o6ecneuvBaeTcsi 6Gnarogapsi ocnabneHuto
MarHuTHOro nons.

3.21 MeTannnyeckme yctaHoBku: Metannnyeckne npesMeTbl B KOHCTPYKL UK, KOTOPble MOTYT 06pa3oBbl-
BaTb NYTb TOKA MO/IHUM, TaKKe Kak 0CHOBAHWE ToL0/bl. M TOBbLIE HANPaBASIOLLME U TPOCHI, TIECTHULbI, NaTdop-
Mbl 1 COOTBETCTBYIOLLAA apMmaTypa.
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3.22 MHOTOKpaTHble yaapbl MOMHUN: BCnbilwKa MOSTHAW, COCTOAWLAA B CPEAHEM U3 TpeX-YeTblipex yaa-
poB. O6bIYHO BPEMEHHOI MHTEPBA MeXAy yaapamu cocTaBnsieT okosio 50 Mc.

MpumeyaHue — Bblin 3aMKCMpoBaHbl ABMEHNSA, BKIOYaKOLLNE [0 HECKOIbKUX [eCATKOB yAapoB MOJIHUA C
MHTepBanamu Mexay Humm 10—250 mc.

3.23 MosiHMe3awmTa: KoMnaekc 3awnTHbIX YCTPOUCTB U MeponpusaTuii, npegHasHadeHHbIX ans obecneve-
HUsi 6@30MacHOCTM NloAeil, NpeAoXpaHeHns 3a4aHuii, CoopyXeHuit, 060pyA0BaHUS N MATEPUAIOB OT BO3MOXHbIX
B3pPbLIBOB, 3aropaHuii 1 paspyLieHnii, BO3HUKAKLWMX Npu pa3psgax MOHWIA.

3.24 MonHMe3aWwnTHa 3KBUNOTEHUMaNbHAsA MeTannusauua: MeTannusaumsa ¢ CUCTEMOI MosiHUesa-
WMUTbl OTAENbHBLIX MeTan/IMyeckux getaneil nyTem MnpsiMbiX TOKOMNPOBOAALWMX COEANHEHWA UK Yepes yCTpoii-
CTBa 3alUTbl OT NEPEHanpPsHKeHNA ANa YMEHbLIEHUS Pa3HOCTW 3/1IEKTPUUYECKUX MOTEHLMASOB, BbI3BAHHbLIX TOKOM
MOJTHUM.

3.25 HUCXOAsUaa BCMbIWKA: Benbilka MOMHWU, WHULMMPYEMAs HUCXOAAWMUM NUAEPOM OT o6/1aka K
3emse.

MpumeuaHune — HuCxoAAWaAs BCMbILKA COCTOMT M3 NMEPBOrO KOPOTKOTO yAapa MOJSIHUM, 3a KOTOPbIM MOryT
nocnefoBaTtb KOPOTKME yaapbl. HUCXOASAWAA BCMbILKA MOXET Takke BKAYaTb B ce6si ANUHHbLIA yaap.

3.26 NnnkoBOe 3HayYeHne /: MakcuManbHOe 3Ha4YeHne Toka MOTHUK.

3.27 nnowafb c6opa BCNblWEeK MONHUK Aa: Nnowaib 3eMHO NOBEPXHOCTU, HA KOTOPYIO NMPUXOANTCA
Takas e rofosas 4actoTa NPAMbIX BCMbILLIEK MOJIHUMN, YTO U Ha KOHCTPYKLUIO.

3.28 npueMHuUK: Tn BO3AYLWHOrO nepexsarta BCMblLLEeK MOJTHAWN Ha 10NacTAX BETPO3HepreTuyecknx ycra-
HOBOK. Hanpumep, pa3obLeHHble CTONKM U3 TOHKOCTEHHbIX Npodnneil, NpoxoasLyme Yepes NOBEPXHOCTb lonac-
TW. NOACOEANHEHHYIO K CUCTEME BEPTUKANIbHBIX MOSTHUEOTBOA0B.

3.29 puck R: BennunHa BeposATHbIX CPEAHETOA0BbIX NOTEPDL (YE/10BEYECKME XN3HN U UMYLLLECTBO) BCNIe[-
CTBME MOJIHUN OTHOCUTENBLHO O6LE CTOMMOCTMN (Ye/T0BEYECKME XMN3HN 1 UMYLLLECTBO) KOHCTPYKL MUK, KOTOPYHO
Heo6X04MMO 3aLUTUTD.

3.30 cuctema BepTUKabHbIX MONHNMEOTBOAOB: YacTb BHELHEN CUCTEMbI MOSTHME3aLWUTbI. NpeHa3Ha-
YeHHas 415 NpoBeAEHNS TOKA MOIHAM OT BO3AYLUHOM CUCTEMbI NepexsaTta BCMbILEK MOSTHUMN A0 CUCTEMbI 3a3eM-
nexus.

3.31 cuctema 3azeMneHmnsa: YacTb BHELWHeV CUCTeMbl MOSTHMEe3alUTbl. KOTopas npeAHasHavyeHa 4asa npo-
BeleHNs U yBOJa TOKa MOJTHUN B 3EMJIIO.

3.32 cnctema Mep 3awuTbl OT 3/1EKTPOMArHUTHLIX UMMNY/NbCOB OT rPO30BbIX pa3pafos: lMonHas
cuctema 3alnUTHbIX Mep A/11 BHYTPEHHUX CUCTEM OT 3/1IEKTPOMATrHUTHbBIX UMMY/IbCOB OT rPO30BbIX Pa3psAL0B.

3.33 cuctema monHunesawntol; CM3: MonHas cuctema, ncnonblyemas 415 yMeHbLeHNs husnyecknx
noBpexAeHnii n3-3a yaapoB BCNbIWEK MOSTHUN B KOHCTPYKLUIO.

NMpumeyaHune — OHa COCTONT U3 BHELUHEN 1 BHYTPEHHER CUCTEM MOTHUE3ALLUTHI.

3.34 cnyxebHas NUHWA: JINHUA 3NeKTPONUTAHWUA UAN INHUA CBA3MW, NOABEAEHHAs K KOHCTPYKLUK, KOTO-
pyto He06X04MMO 3aLNTUTD.

3.35 coeAnHUTENbHbIA nuaep: Jingep MOMHUN, UCXOAALWMNIA OT KOHCTPYKLMM BCNeACTBME peakunm Ha
BHeLUHee 3/lekTpuyeckoe nosne, cosgasaemMoe MMb60 HaXoASALMNMCS CBEPXY PO30BbIM 06/1aKOM, IM60 HUCXOAA-
MM IMAEPOM, MPUBANXKAIOLWMMCS K KOHCTPYKL K.

3.36 cornacoBaHHas 3awuTa ¥3MM: KoMnnekT yCcTpONCTB 3alynTbl OT NepeHanpsixxeHnii, npaBuibHO OTO-
OGpaHHbIX. COrNacoBaHHbIX U YCTAHOBJIEHHbIX A5 CHUXEHWUS 4nc/ia 0TKa30B 3/1EKTPUYECKNX U 3/TEKTPOHHbIX
cucTeM.

MpumeyaHune — [na cornacosaHna 3awmtbl Y3l f0O/MKHLI UCMOMNb30BATLCA COEANHUTENbHbIE NUHUN AN
ocyuiecTeieHua KoopanHauun nsonaumm nosiHbiX CUCTEM.

3.37 cpeAHsAsn CKOPOCTb HapacTaHusi (QpoHTA TOKa KOPOTKOro ygapa MofHun: CpefHss CKOPOCTb
M3MEHEHUS TOKa B NPOMEXYTKe BpeMeHu At = f2- f,

MpumeyaHune — OHa BblpaxaeTcs B BuAe pasHocTn Ar=i(tj) - /(<,) 3HaueHwuli Toka B Hayasne u B KOHLE JaHHOTO
npomexyTka BpeMeHU, AieNleHHYI0 Ha BpeMeHHol nHtepsan A = t2- T, (cM. pucyHok A.3).

3.38 TeppuTOpUanbHblii pasHoc: PacctosHue Mexay ABYMs TOKONPOBOASALMMY 3N1eMEHTaMU, NMPK KOTO-
POM He MOXeT NOSIBUTLCS ONacHoe UCKpeHue.
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3.39 TOK MOTHMK /: TOK B TOUYKe yaapa MOMHUN.

3.40 Toyka KOHTaKTa NugepoB: Touyka B BO3AYLIHOM MNPOMEXYTKE MexAy 06BbEKTOM MCMbITAHUA 1
BbICOKOBOJ/IbTHbIM 3/IEKTPOLOM, e BCTPeyarTCs MOMOXUTENbHbIN U OTpuLaTenbHbIi Nuaepbl n obpasyertcs
paspsag.

3.41 Touka ygapa MonHUKU: Touyka, B KOTOPOU BCNbILLIKA MOMHUN YAAPSAET 3eM/110 UK BbICTynawLmnii ane-
MEHT (Hanpumep, KOHCTPYKLUIO, CUCTEMY MOJTHUE3aLLNTbI, CTYXXEOHYI0 IMHUIO, fePEBO U T. MN.)

NMpunmeyaHune — BenbllKka MO/THAN MOXET UMETb HECKO/IbKO TOYeEK yaapa.

3.42 ypap monHuun: O4MHOYHbBIA pa3paj BO BCMbILLKE MOJIHAM B 3€MJII0.
3.43yponbHas aHeprua W/R: IHTerpan kBagpara Toka MOSTHUM NO BPEMEHW AN NOMHON NPOAO/IXNTENb-
HOCTW BCMbILLKN.

NMpumeyaHue — YaenoHas 3Heprusi NpeAcTaBNseT cO60M 3HEPrU, PaccesiHHY NPU MOMOLLW TOKa MOJTHUM
B YAE€NbHOM COMPOTUBEHUN.

3.44 ypoBeHb 3aWnTbl OT HanpsxeHusa U,: MapameTp, xapakTepu3ylLwWwmii cnocobHOCTb yCTpoiicTBa
3alMTbl OT NepeHanpsXeHns orpaHnynMBaTh Yepes CBOV TeEpPMUHasIbl HanpsXXeHue, KoTopoe BbibrpaeTcs U3 nepeuy-
HA peKkoMeHAyeMbIX HOMUHaNO0B. [laHHas BennynHa 6yfeT npesbillaTb CaMmoe BbICOKOE 3HaYeHNe U3MepeHHbIX
npeaenbHbIX HaNPsHXKeHWA.

3.45 ycnoBHOe NoMHOe conpoTuBAeHuUe 3a3emnoHna: OTHOLWEHNE NUKOBbIX 3HAYEHWUW HanpsXxeHus
3a3eM/IeHMA 1 TOKa 3a3eM/IeHNS, KOTopble B 60/bWNHCTBE C/yYaeB O4HOBPEMEHHO He NOABAAIOTCA.

3.46 ypoBeHb MOIHME3aWNTbI: YM3: Uncno, oTHocALeecs K HA60opy 3HAYEHWNIH TOKa MOJTHUW, CBSA3aHHbIX
C BEPOSITHOCTbIO, YTO COOTBETCTBYHLLNE MAKCUMaA/IbHbIE  MUHUMa/IbHbIE pacyeTHble NnapaMeTpbl He ByayT npe-
BblLLEHbI NPU MOJTHUN €CTECTBEHHOTO MPOUCXOXAEHUS.

n punMmevyaHne — ypOBeHb MOJTHMe3alWuTbl Ucnonb3yeTca And pa3pa60TK|/| 3allNTHbIX Mep B COOTBETCTBUN
C HaﬁOpOM 3HAYEHWIN TOKa MOJTHUN.

3.47 yCTPONCTBO 3alWunThl OT NnepeHanpsxeHunii 3M: YcTpoiicTBO, NpegHa3HaYeHHoe /151 OrpaHnyeHuns
nepexofHblX NepeHanpsxxeHnin 1 0TKI0OHeHUsA BbI6POCOB ToKa. OHO COAEPXUT Kak MUHUMYM OfUH HENNHENHbIN
3/1EMEHT.

MpumeuyaHue — [N NMHUIA 3NEKTPONUTAHNA NOAXOAAWMIA UCTIbITATENBHBIN TOK /TP yKa3blBaeTcs B METOAVKE
ucnbiTaHuii knacca | cornacHo FOCT P 51992.

3.48 ycTpOICTBO 3aluThl OT NepeHanpsXeHnin, npoBepeHHoe TOKOM /|Tp: YcTpoiicTBa 3aluTbl OT
nepeHanpsXXeHnin, KOTOpble BblAEPXMBAIOT HEMOHbIV TOK MOSTHWUM C 06bIYHOW chopmoii kpuBoii Toka 10/350 Tc,
[OJDKHBI MPOATW MMNY/IbCHbIE UCMbITAHUSI COOTBETCTBYIOLUM TOKOM /,Tp.

MpumeuyaHue — NS NUHUIA 3NEKTPONUTAHNA NOAXOAAWMNIA UCTbITATENBHBIN TOK /TP yKa3blBaeTCcs B METOAVKE
ncnbiTaHuii knacca |.

3.49 ycTpoOIiCcTBO 3aliMUTbl OT NepeHanpsXeHnin, npoBepeHHoe TOKOM /,:

YcTpoiicTea 3alWuThl OT NepeHanpshkeHnii, KOTOpble BbiepPXUBaOT UHAYKTUPOBaHHBIA BbIGPOC TOKA MOSTHUN
C 06bl4HON hopMoOit kpuBOI Toka 8/20 pc M AO/MKHBI NPONATU WMMMYAbCHbIE WCMbITAHUA COOTBETCTBYHOLUM
TOKOM /,,.

MpumeyaHune — ONA NVHUI 3NEKTPONUTAHNA NOAXOAALWMI NCNbITATE NbHbIA TOK /N yKa3biBaeTCa B MeToAvKe
nenbiTaHnii knacca Il cornacHo TOCT P 51992.

3.50 yacToTa BCMbIWeEK MOIHUY B 3eM1t0 N9: KO/IMyecTBO BCMbILWEK MOIHUMN HA KBAAPATHbIV KUTOMETP
3a rof B paiioHe, rae HaxoAnUTCs KOHCTPYKLUUS.

3.51 9/1€eKTPOMArHUTHbI UMMNYNbLC OT TPO30BbLIX Pa3psAA0B: DNEKTPOMArHUTHOE BO3AeicTBME Toka
MOJTHUN.

NMpumMmeyaHune — OH BKNOYAET NPOBeEHHOE IPO30BOE MNEPEHANpsXeHue, a Takke BO3,CI|EIZCTBI/IE aneKTpomar-
HUTHOIO Noss OT M3NTyYEeHHOro nmnynbca.

3.52 agppekTMBHAN BbicOTa H: Bbiclias Touka BETPOIHEPreTUYEeCKoN yCTaHOBKM, 0 KOTOPOii 4oX0aaT
flonacTu, T.e. 3TO BbICOTA CTYNWLbI MHOC PaAnyc poTopa.

3.53 a(phpeKTUBHOCTbL NopoxeaTa: BeposiTHOCTb, C KOTOPOI BO3AYLWHAA CUCTEMA NepexsBara BCblwek
MOJIHUU CUCTEMbI MOJTHUE3ALUTLI NEPEXBATLIBAET BCMbILLIKY MOSTHUN.
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nnowagb c6opa BCMbIWeEK MOJTHAM B 060CO6/TEHHYIO KOHCTPYKLMIO;

nnowaab cbopa BCMbILWEK MOSTHUN B CTYXEOHYI0 IMHUIO;

nnowaab c6opa BCMbILWEK MOSTHUM OKO0 CNYXEOHOW NuHUK;

naowagb BO34eiCTBNA BCMbILEK MOJTHUN 0KOJ1I0 KOHCTPYKLUHK;

CKpbITasi TenaoTa nnaBneHuns.

o6Lwasn CTOMMOCTb KOHCTPYKL WY B IEHEXHbIX egnHunLax;

TensI0eMKoCTb;

CcpeAHAs BeNnYMHa BePOATHbIX NOTePb;

KO3 thhMLMeHT oKpyxXatoLeli cpeapl;

KO3 PULMEHT MECTOHAXOXAEHUS;

nonpaBoYHbIi KO3 PULMEHT ANA BbICOKOBONIbTHOTO/HN3KOBOIbTHOTO TpaHcopmaTopa, HaxoadLerocs
Ha cnyxebHoW nuHun;

TpaBMUpOBaHWe XUBbIX CYLLECTB;

dm3nyeckoe noBpexgeHune:

NnoBpeXAeHne 3NeKTPUUYECKUX U INEKTPOHHbIX YCTPOCTB;

KO3 OULMEHT, yBENNYMBAIOLLNIA YOLITKM NPW HATMYMN 0CO6OI OMACHOCTK:

TOK;

NUKOBbI TOO

HOMWHAaNbHbIA NCMbITATENbHbIV TOK; TOK paspsga;

TOK B 3aWMTHOI 060104Ke kKabens:

UMMNYNbCHbIA NCNbITATENbHbIN TOK;

npoun3BofHasn ToKa No BpeMeHU, CpefHAA CKOPOCTb HapacTaHus;

CKOPOCTb HapacTaHua Toka Mexay Toukamu, cooTBeTcTByOW UMK 30 % 1 90 % NMKOBOW amnanTyAbl Ha
nepefHem kpae;

yuiep6, cBA3aHHbIl C TpPAaBMUPOBAHUEM XUBbIX CYLLECTB;

ylwep6 KOHCTPYKLUNUW, CBA3AHHBIA C hn3nyYecknM noBpexaeHveM (BCMbIWKM MOMHWW, nonajakwlwue B
KOHCTPYKLIO);

yuiep6, cBA3aHHbIN C NOBPEXAEHNEM BHYTPEHHUX CUCTEM (BCMbIWKN MOSTHWUMW, NonagatLme B ciyxe6-
HYI0 TIMHWIO):

ywep6, cBA3aHHbIV C NOBPeXAEHNEM BHYTPEHHNX CUCTEM (BCMbILLKMA MOSIHUW OKO0 KOHCTPYKLUN);
yuiep6, cBA3aHHbIli C TpaBMUPOBaAHUEM XUBbIX CyWecTB (BCMbILWKA MOSHWW, NnonajatkLue B cnyxe6-
HYI0 TIMHWIO):

yuwiep6 KOHCTPYKUWW, CBS3@HHbI C hn3nyeckum nospexgeHnem (BCMbIWKM MOMHUW, NonajatwLine B
CNYXeOHYI0 NMHNI0);

yuiep6, CBA3aHHbI C NOBpeXAeHMeM BHYTPEHHUX CUCTEM (BCMbIWKA MOMHWUW, NonagatoLme B Cnyxe6-
HYI0 IMHWIO):

ywep6 BcnefcTBMe TpaBMUPOBAHUA U3-3a HAMPSAXEHWNA NPUKOCHOBEHWUS U CTYNEHYaTOro HanpsXKeHns;
yuwep6 scneactene hnU3N4YecKoro NoBpexaeHus;

yuep6 BcnefcTerMe NOBPEXAEHUA BHYTPEHHUX CUCTEM;

pasmep yuiepba Ana anemMeHTa X;

ywep6, CBA3aHHbIN C NOBPeXAeHNEeM BHYTPEHHUX CUCTEM (BCMbILIKMA MOJTHUM OKOJI0 CAYXeGHOW NnHNN);
noTeps 4eN0BEeYECKOM XU3HN N3-3a KOHCTPYKLNN;

HEeBbINO/IHEHWE 06CNYXUBAHNA HACETEHNA U3-3a KOHCTPYKLUK;

yuiep6 KynbTYpHOMY Hacneaunio n3-3a KOHCTPYKLUK;

noTeps IKOHOMUYECKOM LLeHHOCTMN 13-3a KOHCTPYKLMK:

YMCI0 BO3MOXHbIX NTUL, KOTOPbIM YrpoXaeT onacHoCTb (XepTs);

KOMIMYEeCTBO YENO0BEK, HAXOAALMNXCA B KOHCTPYKLUUM 1 NOABEpPralLLMxcsa BO34eCTBUIO:

KO/IMYEeCTBO ONAacCHbIX C/lyvyaes 13-3a BCMbILLEK MOJTHAW B KOHCTPYKLUN B rOf;

KO/IMYECTBO ONacHbIX Cny4vaes 411 3/IeMeHTa X B rof;

KOMIMYeCTBO BCMbIWEK MO/THUMN, NONABLINX B KOHCTPYKL IO B rOA;

KO/IMYEeCTBO BCMbILEK MOJTHAWN OKO10 KOHCTPYKLUW B rof;

KO/IMYECTBO BCMbILEK MOSTHUMW, NOMNaBLUUX B CNYXXEOHYI0 NNHUIO B o4,

KOMIMYEeCTBO BCMbILIEK MO/THUN OKONO CNYXEeBHO NMHWUK B rof;
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KO/IMYECTBO BCMbILWEK MOJTHUN, MONABLUNX B KOHCTPYKLMIO B KOHLE «X» CNYXEeBHOW NMHUN B rof;
yactoTa y4apoB, YX0ASAWMNX B 3eM/10, B rof;

BEPOSATHOCTb, YTO BCMNbIWKMA MOJIHWM, NONajatoLime B KOHCTPYKLMIO, NPUBEAYT K 3/1EKTPUYECKOMY yaapy
XUBbIX CYLLECTB;

BEPOATHOCTb, YTO BCMAbIWKX MOMHWW, MonajakwliMe B KOHCTPYKUMIO, NpuBeayT K hM3n4eckomy
NoBpPEXAEHNIO;

BEPOSATHOCTb NOBPEXAEHNS BHYTPEHHUX CUCTEM BC/IEACTBUE BCMbILEK MOMIHAW, NONaAaoLWmnX B KOH-
CTPYKUUIO;

BEPOSITHOCTb, YTO BCMbIWKN MOJIHAW, NONajakLwme B CYXeOHY NMNMHNI0, NPpUBEYT K NOBPEXAEHNIO
BHYTPEHHUX CUCTEM.

BEPOATHOCTb, YTO BCMbILWKA MOJSTHUM OKO0 CNYXEOHOW MTMHUN NPpUBEAYT K NOBPEXAEHUID BHYTPEHHMNX
cucrtem;

BEPOSATHOCTb, YTO BCMbIWKNA MOSIHAM OKOMO KOHCTPYKLMU NPUBEAYT K MOBPEXAEHUIO BHYTPEHHUX
cuctem:

BEPOSITHOCTb NOBPEXAEHUS BHYTPEHHUX CUCTEM MPY UCMOb30BAHUN YCTPOCTBA 3aWuThbl OT nepe-
HanpsKeHuii;

BEPOATHOCTb, YTO BCMbIWKWA MOJSIHUW, NonagalLme B C/yXeOHY NMHNI0, NPUBEAYT K TPaBMMpoBa-
HUIO XWUBbIX CYLLECTB;

BEPOSITHOCTb, YTO BCMbILWKA MOMIHWW, NONagarLine B CAyXeoHy NMHUI0, NpuBeayT K husnyeckomy
NoBpeXAEHMIo;

BEPOATHOCTb, YTO BCMbILWKN MOIHUK, NONajarLwne B CYXXeOHY0 NMHNI0, NPUBeAYT K NOBPEXAEHUI0
BHYTPEHHUX CUCTEM;

BEPOSATHOCTb NOBPEXAEHUS ANA KOHCTPYKLUN 3N1EMEHTA;

BEPOATHOCTb, YTO BCMbILWKA MOTHUN OKO0 CNYXEOHOW NTMHUN NPUBEAYT K NOBPEXAEHUI0 BHYTPEHHMNX
cucrtem;

KO3 huUMeHT ocnabneHmns, CBA3aHHbI C TUMOM BEPXHETO CM10S TPYHTA;

K03(hPMLUNEHT, yMEHbLIAOWMNIA yulepb BcreacTBue hM3M4eCcKoro NoBpexaeHus B3aBMCUMOCTH OT
NnoXapocToKOCTH;

KoadhpnumeHT, ymeHblaowmii ywepb Bcneactene rU3nHeCKOro NnoBpexaeHus B 3aBUCUMOCTU OT
NpUHYMaeMbIX Mep NPefoCTOPOXHOCTH;

KO3(PPULMEHT, yMEHbLIAKOLW M NOTEPN YENOBEYECKUX XKU3HEI B 3aBUCMMOCTM OT TMA OCHOBaHMUSA NJ10-
wagkm;

puck;

paguyc katsaweincs cepsl;

CONpPOTUBNEHNE 3aLNTHON 060104KN KABENS HA eANHNLY AINHBI;
[ONYCTUMBbIA PUCK;
3/1EMEHT puUcka x;

paccTosiHne Mexay 3a3eMNAWwmnMm CTEPXHAMMN;

BpeMSs B Yacax 3a rof. B Te4eHue KoToOporo Nan HaxoAAaTca B ONacHOM MecTe;

BpeEMS;

BPEMEHHOI MHTepBaT,

BPEMEHHOV napameTp;

NPOAO/HKNTENIbHOCTb A/IMHHOIO yaapa MOSIHUW;

rpo30Bble AHU;

nageHue HanpsHkKeHust Ha aHofe v KaToge:

HanpsHxeHne mexay 3almnTHo 060104KON kabens n npoBojamu;

MMMNYNbCHOE BblAEPXNBaEMOe HanpsXeHune;

YPOBEHb 3alUTbl OT HAMPSXEHNUS;

3apag Toka MosHuu;

3aps/ Toka BCMbILIKK,;

3aps4 Toka KOPOTKOro ygapa MoHum;

3apsg Toka A/IMHHOrO yaapa MOHUK;
yAenbHas aHeprus.

NpoXxoAHOe NosIHOe CONPOTUB/IEHME.

TemnepartypHbIii koadhuuneHT conpotmuenexmns (1/K);
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y — NNOTHOCTb MaTepuana,

Po — BO3ayxonpoHuLaemMocTb (Bakyym);

@® — MarHWUTHbI NOTOK;

p — cOnpoTUB/IEHUE;

p0 — yaenbHOe oMuyeckoe CONPOTMBEHNE NPY TemnepaType oKpyxatoLien cpeapl;
B — Temneparypa;

B0 — Haua/nbHasa Temneparypa;

63 — Temnepartypa nniaB/ieHus;

— Temnepartypa okpyxatolieii cpeabl.
5 CokpalieHnsa

B3Y — BeTpoaHepreTnyeckasn ycTtaHOBKa;
OMC — anekTpoMarHMTHas COBMecTUMOCTb;
CM3 — cuctema mMosiMnesalLnTol;

YM3 — ypoBeHb MO/IHUE3ALWUTHI;

3M3 — 30Ha MONHMe3aLWnThl;

Y3M — ycTpOICTBO 3aWnTbl OT NEPEHANPSIKEHWIA;
33 — 3awuTHOE 3a3eM/ieHue;

Y3C — ycTpoOIicTBO 3aWUTbl OT CBEPXTOKOB;

TC) — TexHuyeckoe obcnyxusBaHue.

6 MonHneBass o6CcTaHOBKa A1 BETPOIHEPreTUYeCcKol YCTaHOBKU

6.1 O6wure NosoxeHNs

MonHueBasi o6¢cTaHOBKa 4NA BAY B 3aBUCUMOCTUN OT 3HAUEHWIA NapaMeTpPOB TOKa MO/THUW, KOTOpPble He06Xo-
AUMO MCNoNb30BaTh 415 pacyeta pa3aMepoB, aHa/iM3a 1 UCNbiTaHWii CUCTEM MOJTHME3alUTbI. onpeaensieTcs B
FOCT PM3K 62305-1.

CopepxaTenibHOe onMcaHume TakKoro siB/IEHWSI Kak MOJIHAS NO OTHOWeHWUto K BAQY npuBogutcs B npuso-
XeHun A.

6.2 MapameTpbl TOKA MOTHUWM Y YPOBHU MONHMO3aWNTbl (YM3)

B HacToALwem cTaHAapTe NPUBOAATCA YeTbipe YPOBHA MosiHMe3awuTsl (I— 1V). [nsa kax[oro ypoBHs Mos-
HMes3awnTbl ycTaHOBNEH HABOP MUHUMATbHBIX U MaKCUMasibHbIX 3HAYEHUI NnapaMeTpoB TOKa MOTHUN.

MakcnMMarsibHble 3Ha4YeHUsA napaMeTpoB TOKA MOSTHUM OTHOCUTENIbHO YPOBHA MOTHME3alnThbl | He 6yayT npe-
BblLWEHbI C BEPOATHOCTLIO 99 %. MakcumabHble 3HA4YeHUs napamMeTpoB TOKa MOJSTHUM OTHOCUTESIbHO YPOBHSA
MOJTHMEe3aWwunTbl | CHUXatTCs A0 75 % AN ypoBHA MonHUe3awuTsl Il n 4o 50 % — 18 ypoBHA MOJTHME3ALUTDI
Il n IV (nnHeitHoe cooTHoweHne Aansa | Q u difdt, Ho kBagpatuyHoe gna W/R). BpeMeHHble napameTpbl
Hen3MeHHbI.

Tab6nu U a 1 — MakcumarnbHble 3HavyeHus napameTpoB MOJIHUM B 3aBUCUMMOCTU OT YPOBHA MOJIHNE3aAWNTbI
(tabnmua 5 8 FOCT P MOK 62305-1)

MepBbili KOPOTKUIA NONOXUTENbHBLIA yaap MOMHUW YpoBeHb MOTHME3ALLNTHI
MapameTpbl TOka CumBon EavHuya | I 1 \Y2
n3MepeHuns

MnxoBbIA TOK / KA 200 150 100
3apsag KopoTKOro ygapa MOJHUK Asho-t Kn 100 75 50
YpenbHas aHeprus W/R Mrax/Om 10 5.6 2.5

BpemeHHble napameTpbl r,/12 nc'pc 10/350
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OkoH4aHue Ta6nuubl 1

MepBblii KOPOTKMIA OTpULATENbHBIA yaap MOAHUN & YpoBeHb MOJIHME3aLUTbI
MukoBbIA TOK / KA 100 75 50
CpefHsas CKOpoCTb HapacTaHusi d//df kAfIC 100 75 50
BpemeHHble napameTpbl r,/rz ucgce 1/200

MocneaytoLWwmnii KOPOTKWIA yaap MONHUKM a> YpoBeHb MOTHME3ALLNTHI
MapameTpbl ToKa Cumson EanHuua 1 I I v
n3mepeHuns

MukoBbIA TOK 1 KA 50 37.5 25

CpejgHAsa CKOpPOCTb HapacTaHus dr/df kAipc 200 150 100

BpemeHHble nmapameTpbl T1T2 pc/pc 0.25/100

LNVHHBIA yaap MosiHWm YpOBEHb MOJTHME3aLUThI

MapameTpbl TOKa Cumson EavHnua | I 1] v
n3mepeHuns

3apsag 4/IMHHOTO yaapa MOSHUW Ocno Kn 200 150 100

BpemeHHoii napameTp c 0.5

Bcnbiwka MonHWm YpoBeHb MO/HUE3aWNTbI

MapameTpbl ToKa Cumson EannHnua | ] 1l [\
n3mepeHuns

3apsg BCNbIWKK Qdach Kn 300 225 150

al AaHHas hopMa BO/HbI UCMOML3YETCs TOMIbKO AN PACYETOB, & He A5 UCTbITAHWIA.

MakcuManbHble 3Ha4YeHUsA NapaMeTPOB TOKa MOTHUM AN PA3/IMYHbIX YPOBHE MOMHME3aLnTbl NPUBOAATCS
B Tabnuue 1 1 ncnonb3yTcs 418 NPOEKTUPOBAHMSA 3N1EMEHTOB MOJTHME3alWMThl (HanpuMmep, NonepevyHoe cevyeHmne
MOJIHNEOTBOLOB, TO/ILMHA MeTaNIMYeCKNX N1ACTWH, 4ONYCTUMas TOKoBast Harpyska Y3[1. n3onaumsa ot onacHoro
UCKpEeHWs), a Takxe A4/1a onpefeneHns napaMeTpoB UCNbITaHW, MOAENVPYIOLLNX BIMSIHUS MOSTHUK Ha Takme ase-
MeHTbI (CM. npunoxexue D).

Mpumevanune —[ina B3Y. ycTaHOBMEHHbIX B 06/1acTAX C 6OMbLIMM KONMYECTBOM BO3AEWCTBUI BOCXOAA-
WMX MOJIHWUIA, B YACTHOCTU B 3UMHWIA Nepuoj, MOXeT 6blTb YMECTHbIM MOBbIEHME MPOYHOCTU BO3AYLUIHbIX CUCTEM
nepexsata BCMbIWEK MOMHWM (Hanpumep, NPUEMHUKOB) OTHOCWUTE/IbHO 3apsja BCNbIWKM [0 YPOBHA MOJSHUE3ALM-
Tbl Bblle ypoBHSA |. Qush= 300 Kn. [laHHblli napameTp onpegenseT W3HOC (NnaBneHue) maTepuanos W. crnejoBaTesib-
HO. B/MSAET Ha HEeo6XO4MMOCTb MPOBEAEHUA TeX06CNYyXMBaHMA BO3[YLIHbIX CACTEM MepexsBaTa BCMbILEK MOJTHUAN.

Mcnonb3ys MUHUMabHble 3HAYEHNA aMMIUTY /bl TOKA MOJTHUN AN pa3HbiXx YM3, BbIYUCNAIOT pagunyc KaTs-
weicsa cpepbl 45 onpefeneHuns 30Hbl MosHMe3alWwmnTel 0B. KoTopas He nogBepraeTcs KacaHuo MOAHUN. MUHK-
MasbHble 3HaYeHNss napameTpPoB TOKa MOJIHAM BMECTe C COOTBETCTBYIOLL MM paanycom kataleiics cpepbl npuso-
aatca stabnuue 2. OHM MCMNONL3YKTCA ANSA pa3MelLeHnsa BO3AYLWHON CMCTEMbl Nepexsarta BCMbILeK MOTHUN,
a Takxe gngonpegeneHnsa 30Hbl MonHUe3awuTsel 3M3 0B.
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Tabnunua 2— MuHAMaNbHble 3Ha4YeHWsl napameTpoB TOKa MOSIHUM W COOTBETCTBYHOLLME paguycChbl KaTsLieics
cepbl B 3aBUCUMOCTN OT YPOBHA MOJHMUe3alwmTsl (Tabnuua 6 B FOCT P M3K 62305-1)

Kputepun nepexsarta YpoBeHb MOSIHME3aLUTbI
CumBon EavHnua 1 1 1] v
n3mepeHuns
MUWHUManbHbIA NUKOBbLIA TOK / KA 3 5 10 16
Papavyc kataweiica cepbl r M 20 30 45 60

7 OueHKa BO3AENCTBMA MONHUU

7.1 O6wmre NosoxeHnsa

B3Y npepnctaBnatoT cO60W BbICOTHbIE KOHCTPYKL MKW, KOTOPbIE NOABEPXEHbI YaCTOMY BO3eliCTBUIO MO/HWE-
BbIX yAapos. Ana BAY Heo6X04MMO UCNONb30BaTh MOSTHME3ALUTY Kak Mepy 3aluTbl OT 3KOHOMUYECKUX YObIT-
KOB BC/eiCTBME NOBPEXAEHNSA, OT CHIKEHNA 0X04a, KaK 3aluTy OT ONaCHOCTMU A4/151 XUBbIX CyLecTB (F1aBHbIM
obpas3om, 06CnyXMBaKLLEro nepcoHasna) U Kak CpeAcTBO YMeEHblLleHus obbemMa Heobxoammoro texobcny-
XUBaHMA.

Mpun npoekTupoBaHUn N1060IN CUCTEMbI MOHME3ALLUTBI HEOBXOAUMO YUYNTbIBATH ONACHOCTb YAapP0OB MOMHUN
n/vnn NoBpeXAeHUst KOHCTPYKLMK, 4715 KOTOPOIi pa3pabaTtbiBaeTcs MoHVe3almTa. NospexaeHne MosHuelt Hesa-
L MLLeHHOW BOY MOXeT 3aTPOHYTb 10NacTh, MexaHuyeckne getanu, a takke a/1eKTpoCUCTeMbl U CUCTEMbI YNpaB-
nexHus. Kpome Toro, nogun, Haxogaumecs Ha B3Y nnv pagom ¢ Heid. nogBepranTcs onacHOCTW OT CTYNeHYaToro
HanpsXeHnsa/HanpsXxeHnsa NPUKOCHOBEHWS UM B3PbIBOB U MOXAapoB BCeACTBUE BCMbILLKA MOJTHUN.

3apava no60oi cucteMbl MONHME3ALWNTbl — YMEHbLINTL ONACHOCTb 40 A0MYyCTUMOro YpPoBHSA Rr.JonycTu-
Mblli ypOBEHb ONMpaeTCcs Ha AOMYCTUMbIA PUCK, eCn yuynTbiBaeTcsl 6€30nacHOCTb YenoBeka. Ecim puck Huxe
YPOBHSA, AOMYCTUMOrO A5 YesioBeKa, Toraa Heo6xo4MMOCTb B AasibHell el 3almTe MOXeT NCXO4UTb TONTbKO U3
3KOHOMMYECKOTO aHann3a, KOTopbIii NPOBOAUTCA MNYTEM OLEHKM CTOMMOCTU CUCTEMbI MOJIHME3ALLUTLI MO CpaBHe-
HUIO CO CTOMMOCTbIO NOBPEXAEHUS, KOTOPOE OHa ByA0T NpefoTBpaLlaTh.

Mpu NpoekTMpoBaHUN [ONXeEH BbliTb ONpefeneH ypoBeHb A0MNYyCTUMOrO pucka. XapakTepHoe 3HauveHue
[ONycTMMOro pucka A2r. Korga BCMbIWKWM MOSHUM BbI3bIBAOT rnbenb nwgeii unu Tsxenble TpaBMbl,
coctasnset 10‘'5roa-1.

Puck nonagaHuna BCnblWeK MOMHUW B N0OYI0 KOHCTPYKLMIO 3aBUCUT OT BbICOTbl KOHCTPYKLUWU, MECTHOCTU 1
YPOBHS MOJIHMEBOW aKTUBHOCTY B AaHHOM MecTe. Pucku, cBsisaHHble C MOJIHWE, MOryT 6bITb MOAPO6HO paccMoT-
peHbl B cooTBeTcTBUM ¢ TOCT P M3K 62305-2. Tak Kak MeToAuku, npefcraB/ieHHble B yKasaHHOM cTaHAapTe,
ypes3BblYaiiHO CMI0XHbI, B HACTOALLEM CTaHAapTe NPUBOAUTCA YNPOLLLEHHOE PYKOBOLCTBO MO OLeHKe BO34eNCTBUSA
MOJIHUMN Ha OTAe/bHble BIY. a Takxe pacnpocTpaHeHne noslyyeHHbIX pe3ybTaTtos Ha rpynnbl B3Y v BeTpoanekT-
puyeckue cTaHunu.

WNHdopmayns o0 MeCTHbIX TPO30BbIX YCN0BUAX [0/KHA 6bITb COBpaHa Ana BCeX Nowafok npegnonara-
emoro pasmellieHns BOY (Hanpumep, Ha BbICOKMX LINPOTAX, r4e 3MMHASE MOJIHUSA MOXeT nNpeAcTaB/isiTb 0CObyto
yrposy).

OueHKa pycka 3aBUCUT OT TOYHOCTM BBEJEHHbIX B aHAaNN3 AaHHbIX, OHa HUKorAa He 6yaeT 60s1ee TOUHOM,
YeM faHHble, BBefleHHble B pacyeT. OLeHKa pucka SiBNsieTc BEPOATHOCTHOW XapaKkTepuUCTUKOM, flaHHble O BO3HUK-
HOBEHWMN MOTHUY ABMAIOTCA CTATUCTUYECKUMMN CPEAHUMU 3HAYEHUAMU, @ CaMO BO3HUKHOBEHWE MOTHUW ABNSETCA
cny4aiiHblM No cBOeMy XapakTepy. [103TOMy He cnegyeT OXufaTb OUeHb TOYHbIV KPATKOCPOUHbIA MPOrHO3 KOMU-
yecTBa C/yvyaeB BO34elCTBMA MOMIHUMN Ha OTAeNbHble BAY nnun seTpoanekTpuyeckme ctaHunn. OueHka pucka
faeT BO3MOXHOCTb ONpefe/InTb YPOBEHb CHUXEHUSA puCKa NPU UCMOMb30BaHUWN MOJTHMEe3alWnTsl U No3BoNAeT
CpaBHUTb PUCKM ANA pa3nnyHbliX NpoekToB BOC (cM. npunoxeHune B).

7.2 OLl'eHKa 4HacCTOTbl BANAHUNA BCNblIWEK MO/THUU Ha BETPO3HEPreTuyecKyr yCTtaHOBKY

MepBblil 3Tan aHanM3a pucka BO3HUKHOBEHWNSA MOSTHUM — OLeHKa 4acToTbl NonajaHus BCMbILWEK MOSHUN
B BOY. BTOCT P M3K 62305-2 npnBoaunTCA PyKOBOACTBO, Kak NOMy4YnThb AaHHY0 UHDOpMauno. Jna oueHku
4acToTbl NMonajaHuns BCMbIWEK MOTHAM B KOHCTPYKLMIO HEO6XOAUM KOMMIEKT AaHHbIX, BKAOYAOWNA YacToTy
BCMblIWeK B 3emto (J19).

NMpumeyvyaHue — Kaknpasuno, degepanbHble opraHM3aummn, Takve kak mereo6lopo. pacnonarawT Takoi
MHpopMaLmeil.
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ECNU HEeT faHHbIX 0 YacTOTe BCMbIWEK MOJIHUM B 3€MJ/II0, TO UX PEKOMEHAYETCS NOAYyYuThb, UCNOMb3Ys
cnepyiolyto 3aBUCMMOCTb:

N*-0.1 Ta, (1)

rpe N9 — cpepgHerofoBasi HacToTa BCMblLWEK MOJTHUN B 3eM10, kM~2T10 4 1;
[, — KOMMYeCcTBO rPO30BbIX AHEl B rof. NONyYEHHOE NPU NOMOLLLN N30KepayHN4ecknx kapTt (06bIYHO nMeto-
LLMXCA B HALMOHA/bHbIX MeTeoCcTaHuuax), rog*’ .

CpefHerojoBoe KO/IMYECTBO ONACHbIX AB/IEHUI N8 BOY MOXHO pa3fennTb Ha cnefytoLme rpynnbi:

- NO — yacToTa nonagaHus BcnbiWeK MoNHUK B BAY. rog 1,

-NM— yacTtoTa nonagaHusa BChblWeK MONHUK 0Koo BAY (B npegenax 250 m). rog-1:

- WL — yacToTa nonajaHusa BCMbIWEK MOJIHUM B CNYXeOHble NUHUK, NoaBefeHHble K BAY. T. e. kabenb
3neKTponMTaHua n kabenb cBA3W, NogsefeHHble K BOY, rog-';

- N, — yacToTa nonagaHus BCMbIWEK MOSIHUM OKOJI0 CAYXEBHbIX NNHWIA, NoABeAEeHHbIX K BIY. T. e. kabenb
anekTponuTaHusa n kabenb cBA3M, NofgBeAeHHble kK BAY. rog-1;

- Nd.j — yacTtoTa nonagaHus BCNbIWeEK MOMHUN B BAY nnun Apyryto KOHCTPYKUMIO Ha (4PYromM) KoHue «b»
CNYXeBHbIX IMHUIA, NOABEAEHHbIX K paccmaTpuBaemoin BAY. rog-1

CpepiHerof0Byto 4acToTy nonagaHus BCnblWek MOHUM B BOY MOXHO NonyunTb cnegyowmm o6pasom

ND- N9 mAnmCa+10"6, (2

rae A, — nnowagb c6opa nHopmaLmm 0 YacToTe nonagaHuns BCrblWEK MOSTHUN B KOHCTPYKLUIO, M2,
Ca — Koa(humuMeHT oKpyxatoL el cpeabl.
Moaxoasawme 3HaveHms: Cd= 1ansa BOY. pacnonoXeHHbIX Ha paBHUHHOM MecTHOCTU, n Cn= 2 ansa BAY Ha
BO3BbILLIEHHOCTY UM TOPHbLIX XpebTax.

MpumeuaHue

1 ins B3Y. pacnosio)eHHbIX B MECTaX, YACTO MOPaKAEMbIX MOSTHUAMU B LLESIOM W 3UMHUMW MOJIHASIMU B 4aCTHO-
CTW. MOXHO WCMO/Mb30BaTh 60/1ee BbICOKUI KOIDULNEHT OKpyxatolei cpedbl Ca A5t yueTa BOCXOAAWEN MOSHUY,
BO3HMKAIOLLEl B TaKuX YCIOBUSIX.

2 Ans BY. pacnofioXeHHbIX Ha NPUBPEXHOV TepPUTOPMK, MOXHO WCMO/b30BaTh KOIMMULNEHT OKpyx)atoLei
cpefbl Cd. paBHbIi 3 — 5. AN1A MOMYYEHUs1 PEasibHOro pacyeTa YacToTbl KacaHusi MOJTHUEA.

Mnowapb c6opa nHhopmauum o yactoTe nonagaHnsa BCNbIWEK MOJTHAMN B KOHCTPYKLUMIO — 3TO naowasb
3eMHOIl MOBEPXHOCTHU, HA KOTOPYIO NPUXOAUTCA Takas Xe rofosas yactoTa nonagaHusa BCMbILWEK MOIHAN B 3eM-
N0, UTO U B KOHCTPYKLMIO. [1151 M30/IMPOBaHHbIX KOHCTPYKLMIA COOTBETCTBYIOLLAs nowaab cbopa nHdopmanmm o
yacToTe nonajaHunsa BCblWEeK MOHUN — 3TO NAoWajb, UMetoLas NorpaHnyHyo IMHNIO, NOAYYEHHYI0 Npu nepe-
CeYeHUN IMHUN 3eMHOIi MOBEPXHOCTU M NMPAMOI ANHMM NOA HakoHOM 1:3, npoxoasuieil uepes BepXHIOK TOUKY
KOHCTPYKLUUK (kacasick ee) n o6opaymBaioLleiica BOKpyr Hee.

PekomeHayeTcsa npeacTaBnATb Bce BOY B BMAE BbICOKOW MauTbl BbICOTON, paBHON BbiCOTE CTYNULLbI MAKC
04VH pagunyc BeTpokoneca. laHHaa pekomeHgaunsa gaetca ana B3Y ¢ niobbim TMNOM nonacTteli, BkAwoyasa nona-
CTW. U3rOTOBJIEHHbIE UCKTIOUYUTENILHO U3 HEMPOBOASALLErO MaTepuasna, Takoro Kak CTeknonnacTuK.

Ha pucyHke 1 nokasaHa nnouiagb c6opa MHpopmaumum o yacToTe nonagaHns BCnblwek MOHUK Ana BAY Ha
paBHWHHOI MECTHOCTU. DTO KpYr pajuycom B Tpu pasa 6o/blue BbiCOTbl BIY.

CnepoBatesibHO, NpU pacyeTe rof0BOro KosinyecTsa nonagaHuns BCrnblek MONHUN B BAY, pacnonoxeHHyo
Ha paBHWHHOW MECTHOCTM MOXHO UCMNO/b30BaTh Clefylollee ypaBHeHe

=% -V 0-6=V 9* «N210'6 3)
roe H— Bbicota B3Y, m.
[lns 6onee cnoxHoro penbeda MecTHOCTU LenecoobpasHo paccmaTpmBaTb aPEKTUBHYIO BbiICOTY BOY
C YY4eTOM BbICOTbI HaxoxaeHus BAY, Hanpumep, ecnn OHa ycCTaHOBJ/IEHA Ha BO3BbIWEHHOCTAX WM XxpebTax
(cm. pucyHOK 2).
Kpome Toro, gnsa B3Y moryT npeAcTaBnATb ONAaCHOCTb BCMbIWKN MOJTHUM OKOMO BIY:

Y, =% (AT-A aCa)-l0 *. (4

rae  — nnowagb c6opa yaapos MOHUM OKOTO KOHCTPYKUUK, M2; T. €. 3TO Y4aCTOK NPOTSHXEHHOCTbIO 250 M.

Mpu ncnonb3oBaHun ans BAY n cnyxeBHbIX IMHWA, NOABEAEHHbIX K Heli. COOTBETCTBYIOLW e MOHMe3alLm-
Tbl MOXHO NPeANoN0oXNTb, YTO AaHHAs 3almUTa TakKe BKI0YAEeT 3aluTy oT NOBpexaeHuii B3Y npu Bo3HWKHOBe-
HUU yAAPOB MOSTHUW OKOM0 B3Y 1 OKOJIO CYXEBHbIX TMHWNIA, NOABEAEHHbIX K HEA.
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PucyHok 1 — Mnowaab c6opa MHopmauuy o YyactoTe nonagaHusi
BCMbILWEK MOMHUM B BAY

PucyHok 2 — 3ddhekTBHan BbicoTa (H) BY. pacnonoXeHHon Ha BO3BbILLEHHOCTN

Bonbwue BAY 06bI4HO NOACOEAUHEHBI K BbICOKOBO/IbTHOMY TOKONPUEMHUKY, & TAKXKEe K BHELIHEMY LeHTPY
ynpaefeHunsi Yepes INHNI0 CBA3N, M HA 06€ 3TN CNYXeBHbIe JIMHUN MOTYT OKa3blBaTb B/IMSIHUE BCMbILLKU MOSHUN,
nonagatwouime B CNyXe6Hble IMHUU UM OKOMIO HUX (CM. PUCYHOK 3). ECNU IMHNSA CBSA3M ABNSETCA BOOKOHHO-
ONTNYECKUM CoeiMHeHneM (PEKOMEHAOBAHO), TO PUCK NOBPEXAEHUS NIMHUN CBA3M BCNIEACTBIE BO3AEHCTBUSA MON-
HUEN MOXHO He YUnTbiBaTb.

KonnuecTBo BCNbILWEK MOSTHUN, NONABLUNX B CNYXEGHY NNHUIO, NOABEAEHHYIO K BOY. MOXHO BbIYNCINTD
no chopmyne

Y =C,«C, eN9=/] <O /1 (5)

KonnuecTBo BCNbILWEK MOTHAN OKO10 CNYXEBHOR NnHMK (T.e. LOCTATOYHO 61M3K0, YTOGbI NOBPEAUTL JINHNIO)
MOXHO BbIYUC/IUTL MO hopMyie

Y =c. m, *n9-A « O/ ©®
rpe Ca— 370 KO3(h(PNUMEHT MECTOHAXOXAEHUS:

1 — [Ns paBHUHHON MECTHOCTH;

2 — [NA XONMUCTON MecTHOCTH;
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C, — Ko3dhhmuMeHT oKpyxatoLeli cpebl, KOTOpbI/ paBeH 1415 CeNbCKO MECTHOCTK;

Ct — TpaHchopMaTOopHbI KOIPULNEHT;

A, — nnowapb c6opa MHopmauuy 0 YyacToTe NonagaHns BCMbIeK MOIHWM, MoNagatoLwmnx B CyXebHyo
NUHUI0, M2(cM. Tabnuuy 3):

A, — nnowagb c6opa MHOpPMaLUK O YaCcTOTe NonajaHus BCNbiWeK MOTHUM OKOJ10 CNYXEBHO! NnHUn, M2

(cm. Tabnuuy 3).
TpaHcopmaTopHbI KoaduLmneHT paBeH C, =1. ecnu HeT TpaHcopMaTopa Mexay TOUKOIR KacaHWs MOJTHU-
el nB3Y.n C,=0.2. ecnu TakoBOW MMeeTCA. YUnTbiBas, YTO 06bIYHO BbICOKOBO/bTHbIV TpaHCcopMaTop ycTaHas-

nuBaeTcs Ha 6onblwmnx BAY. ana kabenein NpoMeXxyToUHOro HanpsXkeHus, noacoeguHSAWMX BAY Kk ceTn MOXHO
ncnonb3oatb C,=0.2.

NMpumeuvaHune — Cd=0 AN NOABOASALLMX CNYXEOHbIX MUHWIA (NOABOAHBLIX BbICOKOBOMLTHLIX Kabeneii u
Kabenei csasw).

PucyHok 3 — Mnowagb c6opa nHpopmaumm o YyactoTe nonagaHus BCMbIWEK MOMHWM, nonagawwmnx B BIY
BbICOTO HN v Apyryt0 KOHCTPYKLUMIO BbICOTON Hb, COEAVHEHHYO NMPU NOMOLLU NOA3EMHOrO Kabens ANUHON LL

Tab6nunya 3— MNnowaan c6opa MHhopmaLmm o0 YacToTe NonagaHns BCMbILWEK MOMHUK A, 1 A, ANA CNYXeBHON NuHUn
B 3aBWCHMOCTM OT PAaCMO/IOXEHNA — HaA3EMHOT0 WU NOA3EMHOI0

MNnowgaau c6opa ynapos MosHUN HapzemHoe nonoxeHve Moa3eMHoe NosoxeHne
A (/.c-3(Ha+Hb))6HC (~-3(Ha+Hb))ilp
A 1000 1 257 Jp
MpumeyaHune — B HacToAweli Tabnvue NCNoNb3yTCA cnegywoue 0603HaueHus:

L, M — anvHa cnyxe6Hoil NnuHMKM oT B3Y Ao cnepylowein KOHCTPYKUUM Ha NMHUK. CnepyeT AonyckaTb Makcumasb-
Hoe 3HayeHwe Lc = 1000;

Ha. M — BbicoTa B3Y. NofcoefuHEeHHOW K KOHLY «a» ChyxeGHOoW NuHAK:

Hb, M — BbicOTa BAY (Mn fpyroit KOHCTPYKLMUK), NOACOEANHEHHONM K KOHLY «b» ClyXe6HOW NnHuK;
Hc. M — BbICOTA PacnonOXeHUs MOSHNEOTBOAOB CNYXEBHOW NUHUW Hap 3emneil;

p. OM M — cTabuabHOCTb MPOBOASALLMNX CBONCTB MOYBbLI, BHYTPU KOTOPOIi NPOXOAUT CAyxebHas nuHus. MakcumanbHo
Aonyctumoe 3HaveHne p = 500 Om m.

13



FOCT P 54418.24— 2013

BCNbIWKY MOSIHUW BHYTPY Y3KOii naowaav 4, BAO/b KA6E/IbHON MarucTpas MoryT NPpOHUKaTb U HANPAMYHO
BO3/eiiCTBOBAThL Ha Kabesb, B TO BPEMSs KaK BCMbILWIK/ MOMHUK BHYTpM 60/1ee WUPOKOiA naowagn [ MoryT Bbi3bl-
BaTb NOSAB/IEHNE NEPEXOAHOI0 HANPSXEHUs N 06pa3oBaHNe TOYEUHbIX NPOGOEB B M30M1ALMN Kabens.

MpumeuvaHnune — Ha BOC nnowagn cbopa vHopmaunm 0 yacToTe BCMbIWEK MOHUW, NonajamLwmx B
cocefjHne BJY. moryT yacto HaknafbiBatbCs ApYr Ha Apyra. B Takmx cnyyasx nnowaau c6opa nHdopmauumn o yacrtote
nonagaHuns BCMbILEK MOJTHUK caiedyeT NpocTo nogenuTb Mexay BIOY B mecTtax nepeceueHns NUHWI YKIOHA, BbIXOAALLMX
13 BepxHeil Toukn BRY

7.3 OueHKka pucka nospexpgeHus

7.3.1 OcHOBHOE ypaBHeHue

Puck noBpexgeHusa BcneacTeme nonagaHua MosIHAW B KOHCTPYKLMi0 BOY. a cnefgoBaTesibHO M pUCK hUHAH-
COBbIX NOTEPb MOXHO paccMaTpuBaTh Kak CYMMY MHOXeCTBa 3/IeMeHTOB pucka. Kaxablii 3neMeHT pucka MoxeT
6bITb BbIpaXeH B BUAE cneayoLlero obuero ypaBHeHus

RX= NX PX-LX, @)

rae NX— KO/IM4eCcTBO OMAaCHbIX ABIEHWI B rof, rog-’,
PX — BepoATHOCTb NOBPEXAEHNA KOHCTPYKLNUM (PYHKLUS pa3IMYHbIX Mep 3aLuThbl);
LXx — noTepwu BCefCcTBUE NOBPEXAEHUS.
[laHHOoe OCHOBHOE YypaBHEeHME [0/1KHO NCNO/L30BaTLCA /19 OLEHKN pUCKa NOBPEXAeHNa Ha OCHOBE Bepo-
ATHOCTM NOBPEXAeHW pa3NnyHbIX TUNOB U NOTepb BC/EACTBIE NOBPEXAEeHUS (CM. NpuUioxeHue B).
Ecnn BbIYMCNEHHbI PUCK CAIMLIKOM BbICOK, HEO6XOAMMO MPUHATH MepPbI 3aWuUTbl A1 CHUXKEHUS pucka
HUXe [oMyCTUMOro YPOBHSA /2T

«X * AT, (8)
MpumeyaHune — JonycTuMbIA pUcCK Rr MOXeT GbiTb YCTAHOB/IEH YNOHOMOYEHHbIMI ULAMMU.
7.3.2 OueHKa 3/1eMeHTOB pucka, CBA3aHHOTO C monajaHvem BCMbIWEK MOTHUN B BETPO3HEPreTUu-
yeckyl yctaHoBky (S1)
[Na oueHKM 3/1eMeHTOB pucka nonafjaHus BCMblllek MOAHMU B BAY ucnonb3yetcsa cnepgyoujee

COOTHOLLEHUE;
- 3/1eMEHT, CBA3aHHbIN C HAaHeCeHNeM TPaBM XMBbIM cylecTBam (D1)

F* * JI0 » PAmLa; 9
- 3/1IEMEHT, CBSI3aHHbIN ¢ hnsnueckumn nospexaeHnamm (D2)

He = Nd mPB + LB, (10)
- 3/1IEMEHT, CBA3aHHbIN C NOBpexXAeHNeM BHYTpeHHuX cuctem (D3)

Rc = Nd-Pc -Lj. (11)

MapameTpbl 4719 OLEHKM 3TUX 3/1IEMEHTOB pUCKa NpuBefeHbl B Tabnuue 4.

7.3.3 OueHKa anemMeHTa pUcKa, CBA3aHHOro ¢ nonajaHnem BCNblWEK MOSTHMWN B HENOCPEACTBEH-
HOl 611M3KN OT BETPO3HEpPreTuyecko yctaHoBku (S2)

[Ns OUEeHKN 3/1eMeHTa pucka, CBA3aHHOro C nonajaHuemM BCMbILWEK MOMIHUM 0KO0 BIY. ucnonbsyetcs
cnepyoliee COOTHOLWEHNE

- 3/1IEMEHT, CBA3aHHbIN C NOBpeXAeHNeM BHYTPeHHUX cuctem (D3)

=/V Pm'Lu (12)

MapameTpbl A4/151 OLEHKU 3TUX 3/IEMEHTOB pUCKa NprBeAeHbI B Tabnuue 4.

7.3.4 OueHka 3/1eMEHTOB pUCKA, CBA3aHHbIX C MOMNajaHMeM BCMbIWEK MOSIHUM B CAYXe6HYI0
NUHWI0, NOABEAEHHYIO K BETPO3HEpreTuyeckoii yctaHoBke (S3)

[N OLEHKN 3/1EMEHTOB pUCKa, CBA3AHHbIX C NONafaHUeM BCMbIWEK MOTHAN BO BXOASILLYIO CYXeGHY
NIMHUI0, NOABEAEHHYIO K BY, ncnonb3yeTtcs cegyloluee COOTHOLWEHUE;

- 3/IEMEHT, CBSA3aHHbI C TPAaBMUPOBAHUEM XMBbIX cywecTs (D1)

Rvs (Ni + No.b) Pu (23)
- 3/IEMEHT, CBA3aHHbIi C hnsndeckummu noppexgeHuamu (D2)
Rv*(NL+NDb) P v L/, (14)
14
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- 9/IEMEHT, CBA3aHHbI C NOBpEeXAeHNeM BHYTpeHHUX cuctem (D3)

Rw= (N, + NDB)P ,-L w.

MapameTpbl 419 OLEHKN 3TUX 9/1EMEHTOB puUcka NpuBeeHbl B Tabnuue 4.

7.3.5

NUHUW, NOABEeAEHHOI K BETPO3HepreTnyecko yctaHoBke (S4)
[lNs oueHKN aNeMeHTa pucka, CBA3aHHOrO C NonajgaHneM BCMbIWEeK MOTHUM OKOJI0 CAYXe6HOW MnHuKM, noa-
Be/leHHOI K BOY, ncnonb3yetcs cnepytollee COOTHOLEHNE:!
- 3/1eMeHT, CBAA3aHHbIli ¢ NoBpexAeHnem BHyTpeHHux cuctem (D3)

(15)

OueHka 3aneMeHTa pucka, CBA3aHHOrNo € nonagaHuem BCMbIWEK MOSTHUM OKOMO CI'Iy)Ke6HOﬁ

Rz=(H *nl) Pz 1z (16)
Ecnn (W, - NJ <0 npu npoBeaeHun gaHHol oueHku, 1o (W, —NL) = 0.
MapaMeTpbl A1 OLeHKN 3TUX 3/IEMEHTOB pUCKa NpusBeeHbl B Tabnnue 4.
Tab6nunya 4 — MNapameTpbl, UMEIOLLME OTHOLLEHNE K OLLEHKE 31eMEHTOB pucka ansa By
MNapameTpsl CpepHeroaoBoe KONWYECTBO ONACHbIX CAyvyaes
Ma-sa BCNbIWeEK MONHNM
U - ron B BOY
Nim.rog-' okono B3Iy
Y- rog-’ B CNYX€BHYI0 NHMI0, BXOASALLYI0 B BOY
Y rog* 0KOJI0 CNYXeBHOM NuHUKW, BXogswwei B BIY
Ubu. roa-1 B KOHCTPYKLMIO Ha KOHLe «b» Cy)KeBHOW NnHWK (CM. pucyHok 3)
BeposiTHOCTb, YTO yaap, nonagatwowmii B B3Y. npuseget 1T©
Pa 3N1EKTPUYECKOMY YAapy XMBbIX CYLLECTB
PB hr3nyeckomy noBpexaeHnto
be NOBPEXAEHWI0 BHYTPEHHUX CUCTEM
BepoaTHOCTb, YTO yaap okono B3Y npuseget kK
Pwm NOBPEXAEHWIO BHYTPEHHUX CUCTEM
BeposiTHOCTb, UTO yAap, NonagaloLmii B CYXEOHYH IMHWI0, NpUBEAET K
Pu TPaBMVPOBaHMIO XMBbIX CYLLECTB
Pv hm3nyeckomy MnoBpexaeHuio
Pw NOBPEXAEHWIO BHYTPEHHUX CUCTEM
BeposiTHOCTb, UTO yAap OKOJO CAYXeGHOW MMHWM NprBeeT K
Pz NOBPEXAEHWI0 BHYTPEHHUX CUCTEM
Y6bITKN BCNneacTBueE:
= w2V Ly TpaBMMPOBaHUS XMBbIX CyLLECTB
LB=Lv=rp-r,ahzal, hV3MYECKOro NOBPEXAEHNA
Lc=Lu=b/t=Lz= L NoBPEXAEHNS BHYTPEHHUX CUCTEM
MpumeyaHne — BenuumHbl Y6bITKOB 4 ; Lt LL: KOI(WMULMEHTOB rp, rn. ru. r, CHWKAIOLWNX YObITKM,

1 ko3gpdouLMeHTa hz, yBeNMUMBAIOLLETO YObITKW, NMPUBOASATCS B NPUMOXKEHUMN B.
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8 MonHunesawmta oTAeIbHbIX 3/1EMEHTOB BeTpOSHepFeTI/I‘-IeCKOVI YCTaHOBKU

8.1 Obwwme nonoxeHuns

Ecnn He yka3aHO MHaye BCnefCcTBME NPOBELEHHOrO aHannsa pUCcKoB, TO BCE 3/1eMEHTbI AO0/MKHbI ObiTb
3aluiLeHbl B COOTBETCTBUN C YM3-1.

[lna cooTBETCTBUSA CPOKa CNyx6bl, onpegeneHHoMy B YM3. BO3MOXHO NoTpebyeTca nposefeHne Texobcny-
XWBAHWUS U NPOBEPOK, KOTOPbIE MOTYT GbITh Pa3/IMyHbLIMK B 3aBUCUMOCTU OT MECTHbIX YCNOBUiA. TpeboBaHus K
Texo6CcNyXnBaHuio 1 NpoBepkamM No CUCTEME MOJIHMEe3alUUTbl. BKNOYas cMcTemMy 3a3eMNeHuns, 4OMKHbl ObITb
npusefieHbl B PyKOBOACTBE Mo akcnayatauum n TO. MeToabl NpoBefeHns TEX06CTyXUBaHWUSA U NMPOBEPOK NPUBO-
aaTca B pasgene 12.

MpumeyvyaHune — MMpn nposefeHNN NOAPOBHOro aHanM3a pPUCKOB MOXET BbIICHUTLCS, YTO YPOBEHb 3aLUThI
HUXe YM3-1 ABNsieTCs 3KOHOMUYECKN ONTUMAasIbHbIM AJ11 HEKOTOPbIX BAY nManM BETPO3INEKTPUUYECKUX CTaHLMIA, B TO
BpeMS Kak MOXeT ObiTb NMPeAnoYTUTENbHO YyCTaHaBAMBaTb pas/inuHble YM3. ANnA pas/nuHbiX anemMeHToB BIY. Hanpu-
Mep, fionacTu MOryT umeTb 60n1ee BbICOKMA YM3, a Apyrve 4actu, peMOHTOMNPUIroAHble WX 3amMeHsiemble Mo 6onee
HW3KOIA LileHe, MoryT uMeTb 60n1ee HU3KWIA ypoBEeHb MOJIHMEe3aLUThl.

8.2 lonacTu

8.2.1 O6uwme NONOXEHMNSA

NonacTtn BOY Hanbonee noAsepxeHbl BO3AENCTBNIO MO/THUEBbIX pa3psAAoB. OHK nogBepranTcsa NoHOMY
BO34E€NCTBMIO 31eKTPUYECKNX NOMENR, BbI3BAHHbLIX NPOLECCOM yaapa MOIHUW, TOKOB MOJTHUW, & TakKe MarHMTHbIX
none, BbiI3BaHHbIX TOKaAMW MOSTHUU. O6bACHEHME NpoLecca yaapa MOJIHUN U COOTBETCTBYIOLMIA NpoLecc nepe-
HOCa 3/1eKTpMYecKoro paspsifa npueefeHbl B NpUA0XKeHUN A.

NonacTtn B3Y. HaxogsAwmecs B 30He MonHuesawutel 0Ano FOCT P M3K 62305-1, A0NXHbl 6bITb COOTBET-
CTBYHOLWUM 06pa3oM 3alyuLLeHbl.

OCHOBHbIE NO/IOXEHUS, KacaloLlecs MoHWe3alWTbl fonacTeil, npuBefeHsbl B npunoxexun C.

8.2.2 Tpeb6oBaHus

MonHuesawmTa fo/MKHa 6bITb 4OCTATOUYHOW ANA BblIAEPXUBAHNA NONACTAMU yAapoB MONHUK ¢ YM3-1 (ecnun
aHasIn3 pUCKOB He Nnokasasn, 4To ypoBeHb YM3-Il unn YM3-Ill senseTca gocTaToUYHbIM) 6€3 NOBPEXAEHU KOHCT-
pyKLun, KoTopble 6bl NpMBENN K 0cNabneHmnio PyHKLMOHNPOBaHUS IONACTU.

MoBpexaeHns BCNeaCcTBME NOPaXeHUA MOHWEeN He A0/DKHbI NPUBOAUTL K noTepe paboTocnocobHOCTH No-
nacrtei fo cneaylouliero 3anjiaHupoBaHHOro Nnepmoga TEXHUYECKOro 06CyXunBaHus n ocmoTpa.

8.2.3 NMposepka

Cnoco6HOCTb BO3AYLIHON CUCTEMbl MO/THME3ALLNTLI M BEPTUKaNIBbHOrO MOTHNEOTBO4a K nepexsaty BCMbl-
LWeK MOSTHUW 1 NPOBEAEHNSA TOKa MOTHUM f0/KHA OblTb NOATBEPXAEHA OAHUM U3 CNefyoLnX MeTo40B:

a) UCNbITaHUS BbICOKUM TOKOM U BbICOKUM HanpshXeHnem B COOTBETCTBUM C 8.2.5;

6) AeMOHCTpaLuna cxoA4cTBa TUNa nonactn (KOHCTPYKLKUM) C NPOBEPEHHbIM paHee TUNOM S1I0NacTh UK Xe C
TUNOM fionacTu, o61ajarlnM 4OKYMEHTalbHO NOATBEPXAEHHOM 3D (DEKTUBHON MONHNE3ALLUTO;

B) UICMOJIb30BaHVe MeTOA0B aHaM3a, paHee NPOBEPEHHbIX NyTeM CPABHEHUS C pe3ybTaTamMmu UCMbITaHWiA
1AV Xe Co cpeAcTBaMu 3aluThl oNacTy, KOTOpPble UMENV yAauHbli ONbIT IKCnayaTauuu.

[lnsa npoBegeHUs NpoBEPKN HA OCHOBE CXOACTBA B COOTBETCTBMM C 6) 1ONacTut AOMKHbI UMETb OANHAKOBbIN
cocTas matepuana, 04MHaKoBY CUCTEMY MOJTHME3ALWNTbI U OANHAKOBbIE KOHCTPYKTUBHbIE pa3Mepbl. 3HaUnTe NNb-
Hble U3MEHEHMS, KOTOPbIE BANAIOT HA BOCMPMUMYMBOCTb MOJTHWK, He fonyckalTca 6e3 nposepkn. OAHaKo NpoBo-
OVTb NMOBTOPHbIE OLLEHKN PUCKOB, KOTOPble BYAYT MAEHTUYHbI OLEeHKaM No paHee NPoBepsAeMbIM KOHCTPYKLUAM
nonacTu, He cnegyer.

MpoussoanTeNb nonacTeil B CONPOBOANTE/NbHON AOKYMEHTaL MM Ha nocTaBnsseMoe 060pyaoBaHue AOMKEH
yKkasaTtb, Kakoii 13 BbllLleyKa3aHHbIX METO0B UCM0/1b30BaH, U NPUBECTUN pesy/ibTaTbl NPOBEPKU.

8.2.4 PaccmoTpeHue 3alnTHbIX Mep

B cnegyowux noAnyHKTax onucbiBalo TCA BOMPOCHI, KOTOPbIE ABIATCA BaXHbIMU 191 KOHCTPYKUUM 1 06be-
AVHEeHUs CUCTEM MOJIHMEe3alLnTbl. UMEeOLL X OTHOLLEHUe K lonacTu.

8.2.4.1 Bos3agywHas cuctema MoJsiHMe3alwnTbl

Bo3faylHble cucTeMbl MOMTHME3AWNTLI pa3mellaloTCAa Ha NOBEPXHOCTAX /IoNacTu B MecTe, rae coefuHun-
TeNbHble AnAgepbl MOryT o6pasoBaTbCa U MPUBECTW K NonajaHnsM BCbiWeK MOHUM UAN Npo6osAM, ecnn HeT
BO3AYLUHOWN CMCTEMbI MepexBaTta BChblWek MONHUN. BO3ayLWHble CUCTEMbl MOMTHME3ALNTbl MOTYT ObITb YaCTbi0
caMoil KOHCTPYKL MM NoNacTun, 3ieMeHTamMmu, f06aB/IeHHbIMW K I0NacTu, UAN UX 06begUHEHNEM.
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CpefcTBa NO3NLMOHNPOBAHUA BO3AYLWHON CUCTEMbI MOMHME3aLUTbI (KaTawasncs cdepa, 3awuTHbIA yron
1 T.M.) HE MPUMEHSAIOTCA ANA nonacteii BAY. M03TOMy KOHCTPYKLUMUS BO3AYLLIHOW CUCTEMbI MOSTHUE3ALLUTbI JOJK-
Ha 6bITb NPOBEpEHa B COOTBETCTBUY C 8.2.3.

Mpumeuyanne — B mexayHapoAHOI NpakTuke AnA 60/1eB NOAPO6HOV MHgopMaumMn no cpeacTsam No3nLm-
OHMPOBAHNA BO3AYLIHOW CUCTEMbI MOJIHME3ALWMTEl BAY ncnonb3yT cTtaHgapT [1].

MpownssoaunTens f0/KEH rapaHTUpoBaTh, YTO BO3AyLIHAA CUCTEMA MOJTHME3aLWUTbl Hadnexatum o6pasom
3adpmMKcMpoBaHa B CBOEM KpenaeHunmn, 1 CnpoekTMpoBaTh BO3AYLLHYI0 CUCTEMY MOJTHME3alLUTblI Takum 06pa3om,
4TOObI OHa MOrfna BblAepxaTb NpeanonaraeMble BO3AeiCTBUA BeTpa, BNaru, 4actuy, nbiav u T.n. B pamkax gaHHomn
npoBepkn HeEO6XOAMMO YCTAHOBUTbL Ha/IMUMe 3/1IeMEeHTOB MOJIHME3alLMThbl B TOTOBO 10NacTu 4,0 NPOBeAEeHUs nc-
NbITAHWA Ha BbIHOC/IMBOCTb U APYTNX MEXaHUYECKNX UCMbITaHWA.

Bce BHYTpeHHMe YacTu BO3AYLWHOW CUCTEMbl MOMIHME3ALWUTBI. KpenseHne yCTPOWCTB BO3AYLIHOrO nepe-
XBarta 1 coeMHEHNS C BEPTUKaNIbHbIM MO/THNEOTBOLOM AO/MKHbI CHUXATb PUCK NONYYEHUA BHYTPEHHUX pa3psajos
(Hanpumep, OT CTPUMEPOB U INAEPOB), 06Pa3yOLNXCA B 3TUX YACTAX.

MpownsBoanTeNb A0MKEH CO34aTh BO3AYLHYIO CUCTEMY MOIHME3ALUTLI TAKUM 06pa3oM, YTo6bl 06CNYXNU-
BaloLW Ml nepcoHan Mor oTPEMOHTMPOBATb NN 3aMEHUTb ee YacTu, NOBPEXAEHHbIe NN U3HOLIEHHbIE BCeACTBUE
BO3/eNCTBMNA MOJTHUN NN APYTVX (DaKTOPOB OKpYXatoLiei cpefbl. YCTpoiicTBa BO3YLWHOW CUCTEMbI MOJIHME3a-
WKTLI NOABEPXEHbI B NpoLecce aKkcnayartayuy U3HOCY BC/IeACTBME 3PO3UN B MeCTax NPOXOXAEHUSA «HOXEK»
AYrn MOMHUK. DPO3nNSA 3aBUCUT OT 3apsAfa, BXOAALEro Yepes HOXKY (HOXKM) AyTn MOMHWUW, a Takxe Matepuana
NOBEPXHOCTU U FTeOMeTPUM BO3AYLLHON CUCTEMbI MepexBaTta yAapoB MoHUK. [115 nonacteil, KoTopble NPpUHUMal0T
60/1bLLIOE KONIMYECTBO YAAPOB MOJTHUN, MOXET NOTpeboBaTbCA C TEHEHMEM BPEMEHM 3aMeHa YCTPOCTB BO3AYL-
HOro nepexsara y4apoB MosIHUU. CpoK CNyX6bl BO3AYLIHOV CUCTEMbI MO/THME3ALLNTbI A0/IKEH ObiTb Makcumarb-
HbIM M obecneyeH TuiaTeflbHbIM BbIGOPOM ee maTtepuana v KOHCTPyKLMu. MponssoaunTeNns 0/KEH NpeaoCcTaBUTb
PYKOBOACTBO N0 NPOBEPKe ¥ 06CYXNBaHUIO BO3AYLLHOW CUCTEMbI MepexBaTta y4apoB MOTHUN.

Ecnu Bo3gylwHasa cuctema MosiHMe3alnTbl UMeeT NoKpbITUE, TO ero paboTOCNOCO6HOCTL U PEMOHTONPUTOA-
HOCTb B TeYeHMe cpoka CNyXO6bl AO/MKHbI COXpPaHATbLCA. PekoMeHAyeMble UcnbiTaHua 4na onpegeneHns addex-
TMBHOCTMW YCTPOWCTB BO3AYLLUHOIO Nepexsarta yAapoB MOJIHUN NpuUBeAEHbI B NpuaoxeHun D.

MponsBoanTeNb AO/KEH ONpeaennTb cnocob perynspHoii NpoBepKy BO3AYLWHbIX CUCTEM NepexeaTa yja-
pPOB MOJIHWM, YTOObI YCTAHOBUTb U CNEeANUTb 3@ PACYHETHbIMW CPOKaMMN CNYXO6bl U MEPUOANYHOCTbLIO TEXHUYECKOTo
o6cnyxnBannsi/aameHsol.

MpoBepky 3ahheKTVBHOCTN BO3AYLLIHOV CUCTEMbI MOJTHUE3ALUTHI MPOBOAAT COrNacHo 8.2.3.

8.2.4.2 Cuctema BepTuKa/ibHbIX MOJTHNEOTBO0B U €e COeJUHUTEIbHbIE€ 3/IEMEHTbI

CucTtema BepTuUKanbHbIX MO/THAEOTBOAOB M €€ COeANHNTENbHbIE 3/IEMEHTbI AB/ISOTCHA CUCTEMOW AN Npo-
XOXJEeHUst Toka MOMIHUM OT BO3AYLIHOM CMCTEMbI NepexBaTa yAapoB MOJIHUM [0 €ro BbiBOAA Ha KOHLie KoMens
nonacTu.

CoeanHeHUs c CUCTEMON BEPTUKATbHBIX MO/THNEOTBO,0B A0/KHbI 6bITh XXECTKMMU M NOCTOSAHHBLIMW U rapaH-
TUpOBaHHO 06ecneynBaTthb yCTOWUYMBOCTb CUCTEMbI B LLe/IOM K COBMECTHOMY 3/IEKTPUYECKOMY, TEMIOBOMY U 3N1€K-
TPOAUHAMUYECKOMY BO34ENCTBUIO TOKA MOIHUM. CNOCOBHOCTb CUCTEM MOJIHME3ALUTbI BblAEPXMBATb MEXaHU-
Yyeckune Harpysku Ha nonacTtu fo/Ha 6bITb NPOBEPEHa Ha OCHOBE COOTBETCTBYHOLUX UCMbITAHWNA.

NMpumeuyaHne — B MexAyHapoAHON NpakTUke CNOCOGHOCTb CUCTEM MOJIHME3ALMTbI BblAepXNBaTh MeXaHu-
yeckue Harpysku Ha /lonacTv NpoBepsieTCs COrnacHo ctaHgapTy [2].

MonepeyHoe cevyeHne BEPTUKANIbLHOrO MOSIHMEOTBOAA M eCTECTBEHHbIE TOKONPOBOASALLME YacTu nonacTy,
Mcnonb3yemble B Ka4ecTBe BEPTUKANbHOrO MOTHMEOTBOAA, A0/MKHbI 06/1aaaTb CNOCOOGHOCTLIO NPOBOAUTL TOK
MOJIHUW B COOTBETCTBUMN C BblGpaHHbIM YMS3.

NMpumeuyaHune — B MexayHapoaHOW NpakTuke B GOMbLIMHCTBE CyYyaeB MeTa/lIMuECKNE MOSHUEOTBOAbI
[OMKHbI 6bITb BbIOPAHbI B COOTBETCTBMM CO CTaHAapTom [1].

McnbiTaHna 31eMeHTOB COeAUHEHNS AO/IKHbI NPOBOAUTLCS 6€3 40BEeAEHUS 4,0 HEO6X04UMOTO COCTOAHNS/
cTapeHunsl. KOHTPOIbHbIE YPOBHU TOKA A0/IXHbI 6bITh YCTAHOB/IEHbI B COOTBETCTBUM C MEPBLIM KOPOTKUM yapom
MOJIHUUN BblGpaHHOTro YM3. Ec/in UCMOMb3YTCS HE XECTKUE COefUHEHNs, Takue Kak Bpaljallinecs 3BeHbs,
NOALWNMHUKN U UCKPOBbIE 3a30Pbl, TO UCMbITAHWE TAKXKE HEOGXOAMMO NPOBECTN C HA/IOXKEHUEM TOKA 4/IMHHOTO
yaapa MonHun. Ecnn cywecTByeT HECKObKO NyTeli 418 NPOX0XAEHUS TOKA MOJTHAM, TO aMNIUTYAbl UCMbITATE b-
HOTro TOKa A/19 KaXA0ro nyTu MOryT 6bITb BbIYNC/IEHBI B COOTBETCTBMM C pacnpeesieHneM Toka no nyTsaMm.

MpumeuyaHune — B MexayHapoaHO NpakTMke — B COOTBETCTBMU CO cTaHAapTom [3].
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Bce BHyTpeHHME YacTn BePTUKa/IbHOTO MOJTHUEOTBOA U 3/IEMEHTOB COeANHEHUS [O0/KHbI MUHUMU3NPO-
BaTb PUCK BHYTPEHHUX pa3psAoB, 06pasyloLmnxca n3 aTux yacTeid. Lienbio ABnsieTca BocnpenaTcTBoBaHue obpa-
30BaHMNI0 3N1€KTPUUYECKUX pa3pafoB N3 Kakux-nmbo ele KOHCTPYKLUA NOMUMO BHELUHEN BO3AYLIHON cUCTEMbI
nepexsaTa BCMblEK MO/THUW; TEM CaMblM OFrpaHuymMBaeTCca pUck QOPMUPOBAHUA TakuX BHYTPEHHUX pa3psaaos,
npo6usaLLMx NOBEPXHOCTL SloNacTu.

BepTukanbHble MOTHNEOTBOAbI, YCTAHOBIEHHbIE CHAPYXN, ONpeAesifloTCA Kak BO3AYLWHbIe CUCTEMbI nepe-
XBaTta BCMbILWEK MOMHUW, cnefoBaTeflbHO, Ha HUX HaknajblBatoTcA TpeboBaHMA B COOTBETCTBUM € 8.2.4.1.

MponsBoguTe b AO/KEH YCTAaHOBUTL CNOCO6 perynsipHoii MpoBepKu Mo6bIX YacTell cucTeMbl BEPTUKaTbHbIX
MOJIHNEOTBO/0B N ee COefUHUTE IbHbIX 31EMEHTOB, KOTOPbIE MOTYT MU3HOCUTbLCSA B MpoLecce akcnayaTtauuu gns
TOro, 4To6bl CNeAnTb 3a COCTOSAHUEM, PACYETHLIMU CPOKaMU CAYX6bl U NEPUOANYHOCTHIO TEXHUYECKOT0 06CNYXN-
BaHWUsS 3TUX YacTeil.

PekomeHayeMble ucnbITaHWa 4Na onpefeneHns XxapakTepucTuk BepTUKaibHbIX MOTHNEOTBO0B U COeNHU-
Te/NbHbIX 3/IEMEHTOB ONUCaHbl B Npunoxexnuu D.

lMpoBepka cucTeMbl BEPTUKAIbHBIX MOJTHAEOTBO/0B 1 ee COeJUHUTEbHbLIX 3/IEMEHTOB [0/KHA NPOBOAUTL-
cs cornacHo 8.2.3.

8.2.4.3 lonoNHNUTENbHbIE TOKOMPOBOAALLNE 3/TEMEHTHI

B cnyvae npucyTcTBUA B 10NacTy [OMNOJSIHUTE/IbHLIX TOKOMPOBOAALLMX 3/IEMEHTOB; TOKOMPOBOAALLUE
KOHCTPYKLVMOHHbIE 3/1IEMEHTbI, YINePOAHbIA KOMNO3ULMOHHbIA MaTepus, 6anaHcupbl, TOPMO3HbIE TPOCHI KOHLLEBOA
4yacTu nonacTu, aNekTpmyeckme kabenm 4aTynNKoB, CUTHaIbHbIE 1aMnbl U T. N, OHW, K&K NPaBna0, J0/KHbI ObITb
CoefiMHeHbl NPOBOAHNKAMUN C CUCTEMOW MOTHMEe3alnTbl. [laHHble NPOBOAHUKMA LO/KHBI MPOBOAUTH NPUXOANA-
LLLYIOCS Ha HUX J0/110 (40N1K) TOKA MOSIHUK, a Takke npefoTBpallaTb MCKPpeHNe Mexay TOKONpOoBOAALWUMUY 31e-
MeHTaMu.

Heo6x04MMOCTb COEAUHEHUA MeTaN/INYEeCKUMW NMPOBOAHNKAMMN YKa3aHHbIX TOKONPOBOAALLLNX 3/IEMEHTOB
nonactu Apyr ¢ APYrOM WU C CUCTEMOW MOMTHME3aLnTbl J0/KHA ObITh YCTAHOB/IEHA HA OCHOBE MUCMbITAHUNA B
CO0TBETCTBUMN C YM3 u/Mnun BbINONHEHUSA COOTBETCTBYIOLLEr0 aHanmsa.

CwucTtema c LONOMHUTENbHLIMU TOKONPOBOAALWMMU 3N1eMEeHTamMmn A0/KHa O6bITb NPOBEPEHA UCTbITAHNEM Bbl-
COKUM TOKOM B COOTBETCTBUMK C 8.2.5.2.

Ecnn MonHnMeoTBOAbl B IoNacT 06pasyoT NyTu A5 NPOXOXAEHUA NPSAMOro Toka, Takue MOSIHMEeoTBOAbI
[O/DKHbI coefnHATbes cornacHo TOCT P M3K 62305-1, npu 3TOM Heo6X0AMMO yyecTb BO3AelicTBME HA HUX
3/IEKTPOAMHAMMUYECKNX CUI.

8.2.4.4 Bo3aelcTBNA 3N1EKTPUYECKUX NONEN HA KOHCTPYKLMI0O N3 KOMNO3ULMOHHOIO Matepuana

BcnepacTeue BbICOKOrO pacnofioXeHUsa n He3alueHHOoCTN nonacTein BAY BCA KOHCTPYKUUSA nonacTtu 6y-
[JeT yacTo noaBepraTbCsi BO34eliCTBUIO BbICOKMX 3N1EKTPUYECKNX NOeli B TeHeHNE CBOETO CPOKa CYXObl.

BbiCOKMe cTaTM4ecKre N NepexoHble 3NeKTpUYeckme Nons co3farTcsa rpo3oBbIMU 061akaMu, BO3gencTBys
3/IEKTPUYECKUM TOKOM Ha KOHCTPYKLMIO 1oNacTu.

MpubnmxalroLmecs Nnaepbl MOHUM NOABEPratoT KOHCTPYKLMIO TONacTy BO34eiCTBMNIO 60/1ee BbICOKMX 3/1eK-
Tpuyecknx noneir. B 060nx cnyvyasx afiekTpuyeckne noas MoryT Co BpEMEHEM YXYALNTbL 3N1EKTPOU30NSALNOHHbIE
CBOICTBA KOMMO3MLMOHHbIX MaTepuanos. [03TOMY CUCTEMbI MOTHME3aLLNTbI 4O/DKHbI 6bITh pa3paboTaHbl ncxoas
13 NPUHLMNOB pa3paboTKn BbICOKOBONbTHOM N30MALMN.

8.2.5 MeToAabl ucnbiTaHuii

Cnepytowme meToabl UCNbITAHWUI UCNONL3YIOTCA ANA BCE KOHCTPYKL MW NONACTU UK ee YacTel, Takux Kak
KOHL,eBble YacTu 1onacTu AN MHOroColHbIe 06pasLbl.

8.2.5.1 WcnbiTaHnA BbICOKUM HaNpsAXeHnem

AhbhekTMBHOCTb NepexBaTbiBaHNA BO3AYLIHbIX CUCTEM MepexBaTa BCNbILWeK MOHUN Ha 10NacTh MOXHO
onpefenuTb NPy NOMOLWM UCNbITAHWUA HA KacaHue NuaepoM, kak onucaHo B D.2.1 (npunoxexwue D).

[ns pa3paboTku onpefeneHHbIX geTasneil KOHCTPYKL MM BOKPYT NPUEMHUKOB Ha KOHL,e /lonacTtun, 60KOBbIX
NPUEMHUKOB U T.N. MOXET OKa3aTbCsA NOJIE3HbIM NPOBefeHNne UCMbITaHNA Ha NMPUIOXEeHNe UCXOAHOro nuaepa,
onuncaHHoro B D.2.1 (npunoxexune D).

Yny4ywmnTbe CNoCOBHOCTbL C/OMUCTOr0 MaTepuasa 10nacTut K NOBbILWEHUIO CONPOTUBMEHUSA BHYTPEHHUM
paspsagam v K npefoTBpaLleHnto NPobuBaHNsA MM NOBEPXHOCTM 1ONACTY MOXHO NyTEM NOBbILEHUS y MaTepuana
HanpsHXeHHOCTW 31EKTPMYECKOTO NoA Npy npoboe. HanpaXeHHOCT b 3/IeKT PUYECKOro nona npu npo6oey n3o-
NAUMOHHBIX KOMMO3ULUOHHBLIX MaTepuasioB U C/OEB NOKPbITUA MOXHO OonpefesnTb B COOTBETCTBUUC
FOCT P 50532 (nepeMeHHbIi ToK) TOCT 13526 (NoKpbITUE).

MprnmeuyaHune — B mexayHapogHON NpakTVIKe Npu onpeAeneHnn HanpsHKEHHOCT W 31eKTPUYECKOro Nosis
npu npoboe Takke UCNoNb3ylT cTaHgapThl [4]. [5).
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Korpa na n3onsaumnoHHbIX NOBEPXHOCTAX (CTPUMEPbI, UCKPEHMSA Ha MOBEPXHOCTM 1 T. M1.) HabnaaeTca anek-
TpUyeckas akTMBHOCTb, MOBEPXHOCTb MOXET NCNOPTUTLCS BCeACTBME AeiicTBNA 6yxXAatoLwero Toka u 31eKTpu-
4yeckoil apo3nn. BosgeiicTBus, cBsi3aHHbIe C B/1aroli, MOryT U3MeHUTb CBOWCTBA M30/ALMOHHbLIX NOBEPXHOCTEW
B CTOPOHY 60/1ee BbICOKOI TOKONMPOBOAHOCTU 1 MO3TOMY NOBbILLATL PUCK MPSMOT0O KacaHus MOJTHUEA.

MpumeuyaHune — B/MexayHapoaHoi NnpakTuke CONPOTUBEHNE AeiCTBUIO 6/1yXaloWero Toka y pasiny-
HbIX MaTepuasoB NonacTy U MAaTEPMaNoB NOKPbITUSA MOXHO OLEHUTb W CPaBHUTb, UCNONb3ys cTaHaapT /6/.

8.2.5.2 WNcnbiTaHnA BbICOKUM TOKOM

Ha BO3gylWHble cMCTEMbl Nepexsarta BCNblWeK MONHUN 6yaeT okasblBaTb CU/IbHOE BO3AeNCTBUE 3apsas
BCMbIWKN MOSTHUK (T. €. UHTEerpasn Toka MOJSIHUN N0 BPEMEHUN) — SAB/IEHNE, KOTOPOE MOXHO OLEHUTb NOMOLLbIO
NCNbITaHWUS Ha (PU3NYEeCKOoe NOBPEeXAeHNE BbICOKMM TOKOM, onucaHHoro B D.3 (npunoxeHune D).

DnemMeHTbl CoOeANHEHNI N YacTh BEPTUKA/IbHOTO MOTHMEOTBOAA MOTYT NMPOKTM UCNbITaHWe Ha hrusnyeckoe
NoBpexXAeHne BbICOKMM TOKOM B cooTBeTCTBUM C D.3 (Npunoxexve D) 6e3 foBeAeHNsA 31eMEHTOB 0 He06xoAu-
MOTFO COCTOSIHUSI/CTapeHns.

®OopMbl KPUBOW U YPOBHM UCNbITATENBLHOIO TOKA A0/HKHbI BKOYATh NEPBbIA KOPOTKUIA yaap MOMHWK, a Tak-
Xe. ecnin Heo6xo4MMOo, ANNHHbLIA yaap MOAHUKN (HENPEPbIBHbLIN TOK), yCTAHOBNIEHHbIE A/151 BblIOpaHHOro YM3.

8.3 ToHAona v gpyrne afneMeHTbl KOHCTPYKUUN

8.3.1 O6uwme NoNOXeHNs

MosiHues3aluTa roHAo bl U APYrMx 31eMeHTOB KOHCTPYKLUUM B3Y Ao/mkHa 6bITb CO34aHa Ha OCHOBE CaMbIX
60NbLINX MEeTaNINYECKNX KOHCTPYKLUIA, NO Mepe BO3MOXHOCTHU, ANA BO3AYLIHOIO nepexsarta yaapoB MOMHUN,
3KBUNOTEHLMaNN3aLmmn, 3KpaHMPOBaHUS U MPOXOXAEHNSA 3/1eKTPUUECKOT0 TOKa K cuctemMe 3asemneHus. ononHu-
Te/NbHble 3/IeMEeHTbl MOIHME3alNTbl. TaKue Kak BO3AYLIHbIE CUCTEMbl NepexBaTa y4apoB MOMHUW ANS 3awuUThl
MeTeopoorMyecknx NpubopoB 1 npesynpeanTenbHOl CBETOBOW CUTHanM3aumnm, pacrnosioXeHHbIX Ha roHgone,
a Takxe BepTuKasibHble MONIHNEOTBO/bI U 3IEMEHTbl MeTanIn3aLum Lo/XHbI 6biTb NOAENeHbl HA 30HbI MOSTHUE3A-
WwunTbl — 3M3 (npunoxeHune E).

NMpuvumeyaHne — B MexayHapogHO NpakTUKe 3MIEMEHTblI MeTaNNU3auun fOMXHbI UMETb pasmepbl
cornacHo ctaHgapTy [1].

8.3.2 Ctynuua

Ctynuua 6onblunx BAY npeactasnseT coboii Nonyo MeTanmyeckyto cpepy juameTpom gsa-Tpu MeTpa.
Takum 06pa3om, cama To/WwuHa maTepuana obecneymBaeT yCTONUMBOCTb KOHCTPYKLUM CTYNNLbI K BO34eNCTBUIO
MOMHUW. B 6ONbLIVHCTBE CAyYaeB 3/IEKTPUYECKME CUCTEMbI, MeXaHU4yeckme CUCTeMbl ynpaBaeHns 1 NpuBOfbI
pasmeljaloTca B CTynuue, a kKabenn BbiBefeHbl HapyxXy U3 CTyNuLbl K onactam u rogone. Ctynuua fo/xHa
6bITh 3aK/Il04eHa B KNeTKy Papajes, CO34atoLlyi0 MarHUTHbIE 3KpaHbl B OTBEPCTUAX CTYMNULLbI B CTOPOHY sionac-
Teil. nepefHeli YacTu 1 roHAObI (T.e. CTynuua fomkHa 6biTh onpegesieHa kak 3M3). B 60/1blLINHCTBE CyYaeB 3Tu
OTBEPCTUSA 3aKPbITbl AUCKAMM C dhnaHLaMu ionacT u piaHLem rnasHoro Basa, KoTopble MOXHO paccMaTpuBath
Kak o4eHb a(pheKTNBHbIE MarHUTHbIE 3KpaHbl. Korfa oTBepCcTUA 3aKpbIThl MArHUTHLIMUW 3KpaHamu, Kak onmcaHo
Bbllle, A1 BHYTPEHHEr0 MOMeLLeHUs CTynuubl He TpebyeTca onpefesieHHO MoHues3awuTel. MonHnesawmrta
CTYNuLbl TOr4a CBOAUTCA K 3KBUMOTEHLUNANbHOW MeTannmsauum n 3alnte ot NnepexoAHOro HanpskeHns, korga
MMEITCA CUCTEMbI, PACMNOIOXKEHHbIE CHAPYXW CTYNULbI, TaKNe Kak NPUBOHbIE CUCTEMbI SIONACTH, a Takxe asiek-
TPUYeCcKne CUCTEMbI U CUCTeMa ynpaBieHns B CTynuue, COeiMHEHHbIE C Kabenamu, BbIXOAALMMN HaPYXy 13
CTynunLbl.

8.3.3 O6TekaTesb CTynuubl

OO6bIYHO CTyMMLLa UMeeT CTEK/TOBOIOKOHHbIV KOXYX, Ha3blBaeMblii 06TekaTenem CTynuLbl, KOTOPbI ycTaHaB-
nunBaeTcs Ha CTynuue v BpaliaeTcs BMecTe C HUM. T. K. MoAe b Bpalawweiica cepbl bygeT Bcerga nokasbi-
BaTb. YTO CyLleCTByeT BEPOATHOCTb KacaHnsa Mo/IHMel nepegHero kpas o6TekaTens, To ciefjyeT paccMoTpeTb
BOMPOCHI MOJIHME3alUTbl. B HEKOTOPbLIX KOHCTPYKLMAX BOY anekTpuyeckme cucTeMbl, MEXaHMYECKNEe CUCTEMBI
ynpaBieHus 1 MPMBOAbI TaKXe HaX04ATCA C HAPYXXHOW CTOPOHbI CTYNULbI M UMEIOT 06TekaTeb. Takme CUCTeMbI
[OJ/DKHbI 6bITh 9KPAHMPOBaHbI OT KacaHWsi MOJIHVEN C NOMOLLbI0 BO3AYLLHbIX CUCTEM NepexBaTta BCMbleK MOJI-
Hun. lna cnyvaes, Korga nof o6TekaTtesieM He pa3MeLLaloTCs Yka3aHHble CUCTeMbl, MOXET oka3aTbCsl Lenecoob-
pasHbIM JonylieHne pucka npobrsaHna obTekaresns U 0TCYTCTBUE MOJIHMe3aWunTbl o6Tekatens. OgHako B 60/1b-
LIMHCTBE C/lyYaeB nNpocTas U NpakTuyHas MosiHMesalmnTa obTekartena MoxXeT 6bITb CO34aHa C MOMOLLbIO MeTasl-
NIM4eCKO ONOPHOW KOHCTPYKLUK ANns o6TekaTens, BbiCTynawLei B kauecTse BO3AYLIHONW CUCTEMbl Nepexearta
BCMbILIEK MO/THUW 1 COeAUHEHUS ee CO CTYNULEeil.
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8.3.4ToHpona

KOHCTPYKLMS TOHA0/1bl AO/HKHA 6bITb YaCTbi0 CUCTEMbI MOMTHME3aWwnTbl. OHa A0/KHA rapaHTMpoBaTh, YTO
MOJTHMA NPU KACaHUN TOHA0 bl KOCHETCS G0 0BbIYHBLIX MeTanAnyeckmx YacTe, CNOCOBHbIX BblAepXaTb Harpys-
Ky, 60 BO3[YLWHOM CUCTEMBI MOSTHME3ALUTLI. CO3[4aHHON cneynanbHo ANna 3Tol uenu. FoHAoNbI, nmeLne
KOXYX U3 cTeksonnactmka unm nogobHoro matepuana, 4OMXKHbl UMeTb BO3AYLHY CUCTEMY MOJTHME3ALWUTBI U
BEpPTUKaNbHble MO/THNEOTBO/bI, 06pa3yloLLme KNeTKy BOKPYr rOHA0/bI.

Bo3aylwHasa cuctema MoHMe3alnThl. BKAOYalLWas OTKPbITble NPOBOAHWUKM B 3TOW KNeTKe, A0/KHa Bbl-
AepXusaTb yaapbl MOIHUKN, COOTBETCTBYHOLW e BbibpaHHOMy YM3. lpyrue npoBoAHNKN B KneTke ®apagen AoN-
XHbl 6bITb TAKOro pasmepa, 4Tob6bl BblgepXaTb YacTb TOKOB MOJIHUM, KOTOpble ByAyT Ha HUX BO3AelicTBOBATb.
Bo3aylHble cMCTeMbl MOMTHUE3ALWNTbl 415 3alUTbl MPUOOPOB U T. /1., PACNOMIOKEHHbLIX C HAPY)XHOW CTOPOHbI
rOHA0/bI, AO/MKHbI 6bITh pa3paboTaHbl B COOTBETCTBUM C NPUHATHIMU HOPMaMU, a BEPTUKaIbHbIE MOJIHUEOTBOAbI
[OMKHbI 6bITh NOACOEANHEHDI K BblLLEYKa3aHHOW kneTke.

NMpumeuyuaHne — B MexayHapoaHoil NpakTuKe BO3AYLWHbIE CUCTEMbI MOMHUE3AWMNTbI 4N 3aWNT bl
npm6opoB paspabaTbiBaT COMNacHo craHaapTy [1].

MeTannuuyeckas ceTka MOXeT 6bITb UCMOMb30BaHa A1 TOHA0/1 C KOXYXOM U3 CTekoniacTuka ans cosja-
HMA 3KpaHa OT BO3[eNCTBUS BHELUHUX 3N1EKTPUYECKMX U MArHUTHbIX NOJei, a Takke MarHUTHbIX Nosiell OT TOKOB,
npoxoAAL X B ceTke. Vv xe BCe Lieny BHyTPY FOHA0/Tbl MOTYT 6bITb pasmelleHbl BHYTPY 3aKpbITbIX MeTananyec-
KX Tpy6onpoBoA0B nan kabenbHbiX KOPO6OK 1 T. N. CucTema 3KBUNOTeHLManbHOW MeTanansauum 4oaxHa 6biTb
co3flaHa Takum 06pa3om, 4To6bl OHa 0XBaTbiBasla OCHOBHbIE MeTa/l/In4eckme KOHCTPYKLUN BHYTPY U Ha rOHAoONe,
Kak3To TpebyeTcs Mo 3/1eKTPOTEXHUYECKNM NpaBuiam n Hopmam. Mpu aTom oHa 6yeT o6pa3oBbiBaTh ahdheKkTnBs-
HYI0 3KBUMOTEHLNANIbHYIO MOBEPXHOCTb, K KOTOPOW A0/KHbI NOAXOANTL BCE COEAVHEHNA 3a3eM/IeHNSI N 3KBUMO-
TeHUWanbHol MeTanmsaLmm.

Mpu KacaHUM MONHWEeN nonacTeil TOKM MOTHUK JODKHbI MO BO3MOXHOCTU NPOXOAUTL B BbILLEYNOMSIHYTYIO
KNeTKy HanpsMyio, NOSIHOCTbIO NpeaoTBpaLlas, Takum o6pas3om, MPoOXoXAeHNe ToKka MOTHUK Yepe3 NOALWUMHUKN
MexaHu3Ma perysimpoBaHua Hak/ioHa 1onacT U NOAWWUMNHWKA NPUBOAHOTO MexaHusmMa (cM. 8.2 1 8.4 c paccmoT-
peHnem 3aluTbl nonactei N NOAWNNHNKOB). O6bIYHO AN YBOAA TOKOB MOSTHAW OT NOALIMMNHNKOB UCMO/b3Y0TCA
pasnunyHble TUMbI LWEeTOoYHbIX cucTeM. OAHaKo 3 (DEKTUBHOCTb TAKUX OTAE/bHbIX LLLEeTOK MOXeT 6blTb HU3KOM, T. K.
OuyeHb TPY/AHO co3faTb L eTOUYHbIE 1 3a3eMIAI0LLNE CUCTEMbI C CONPOTUB/IEHNEM, A0CTATOUYHO HU3KUM /18 3HAYM-
Te/IbHOTO CHKEHNA ToKa, MPOXOAALLero Yepes rnaBHblil Baa v MOAWUMHUKA C HU3KUM CONPOTUBIEHNEM K OCHO-
BaHWI0 rOHAO/bI.

MpumeyaHune — Kopnyc roHAOMbl C TakMM MarHWTHbIX 3KpAHOM He 6yaeT cnocobeH co3gaTth  3aluTy
OT BO3AENCTBUA MAarHUTHbIX nNoneli, co3faBaemblX TOKaMy MOMHUM, MNPOXOAAWMMU BHYTPU TFOHAOMbI, & WMEHHO
B [/1aBHOM BaUly.

8.3.5 Maura

MycToTenas ctanbHas MayTa, ucnosibdyemas ana 6onswmnx BAY. 06bI14HO COOTBETCTBYET pasmepam, Heo6-
XOAWMbIM A1 BEPTUKANbHBIX MOMIHWEOTBOA0B. NycToTenas cTasibHas MayTa MOXeT cunTaTbCs kKneTkoin dapages
C NpaKTNYecKn naeasibHbIM 3/1eKTPOMArHUTHLIM 3KPAHOM, T. K. 3/IEKTPOMAarHUTHOE MoJie ABMISAeTCA NOUYTU 3aMKHY-
TbIM B MeCTe COeAMHEHUS C TOHA0/0M 1 HAa MOBEPXHOCTU 3eMN. [103TOMY B 60/IbLLMHCTBE C/ly4YaeB Liefecoobpas-
HO 0603HAuYNTb BHYTPEHHIOK YacTb MayTbl Kak 30HYy MonHMe3awmnTel 3M31 nnn 3M32. Ana Toro, 4To6bl MayTa
o6pa3oBblBasna MakCuMasibHO 3aMKHYTOe MoJsie, No BCeli A/IMHe BAO/b (h1aHLEB MeXAy YacTAMMU MauTbl O/DKEH
NPOXOAUTb NPAMOI 31eKTPUYECKUIA KOHTAKT. Yepes mauTy 1 BCe ee OCHOBHble MeTasl/Inyeckne YyacTu fO/KeH
NPOXOANTL 3alUTHbIV 3a3eMASALWNIA NPOBOA U CUCTEMbI SKBUNOTEHLMANbHOW MeTannmsauny 4aa co3faHms
Haunyulleii 3aWuTbl, NpeAocTaBasemol kneTkoii ®apages. Uto kacaeTcsa MeTanmsauum MeTaniMyecknx KOHCT-
pyKUWii 1 cUCTEM BHYTPU MauTbl, TakMx Kak AeCTHULbI, MPOBOAa W HanpasnsioLwWme, TO HY>XHO PYKOBOLCTBO-
BaTbca 9.3.5.

NMpumeyaHune — B MexayHapoAHOW NpakTUKE UCMOMb3YIOTCA YKa3aHUs Mo COOTBETCTBUIO NYyCTOTeNoi
cTanbHOW MayThl pasmepam, HEOBXOAUMbIM 4151 BEPTWKANbHbIX MOMHNEOTBOA0B, NpUBEAeHHble B cTaHgapTe [1J.

Mpu1BOA C roHA0M0M 06bIYHO 3aKPbIBAETCA METa//IMYECKUMMN TINCTaMM 1 3aC/IOHKaMK, KOTOpble Takxe MoryT
CNYXMNTb B Ka4eCcTBe 3/1IeKTPOMArHUTHOTO 3KpaHa, 3akpbiBalLero Mayty (cM. 8.4.2 c onmcaHvem MoHWe3alnTbl
NOALIMMHNKOB MeXaHn3Ma yCTaHOBK/ Ha BeTep). [pnBO/ MauTbl U CUCTEMbI 3a3€MJIEHUS ONUCaHbI B pasaene 9.
Ecnn mauta meeT KOHCTPYKLMIO B BuAe kneTkn dapages, T0 418 COAEPXKMMOro MayTbl He TpebyeTca onpefeneH-
HOI MONHMe3alWuTbl. MonHMesalmMTa MayTbl Torga 6yAeT CBOAMTHLCS K 3KBUNOTEHLMANBHON MeTanansaymm u 3a-
LMTe OT MepPexoHOro HanpsHXKeHns Leneil 31eKTPUUecKNX CUCTEM U CUCTEM yNpaBieHuns, yXoaalWnx B gpyrue
3M3, Takune Kak roHiona n HapyxHas 4acTb MauThbl.
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PeweTyaTtble MauTbl 06bIYHO HE cunTaloTCA 3P PEKTUBHON KNeTKol Papaaes, XoTa BHYTpY pelietyaToi Mmay-
Tbl MarHMTHOE NoJie HEMHOTO ocriabeBaeT, a TOK MOJTHUK CHkaeTcs. Lienecoobpa3Ho cuntatb BHYTPEHHIOK YacTb
pelweTyaToli MmayTbl ypoBHeM 3M3 0B. BepTukanbHoe 0TBeAeHNE MOSTHUMN A0/HKHO OCYLLeCTBNATLCA Yepe3 KOHCT-
PYKUMOHHbIE 3/1eMeHTbl peleTyaTolil MayTbl, KOTOPbIE JO/XHbI B CBOK O4Yepefb COOTBETCTBOBATL pasMepam,
Heo6XoANMbIM AN BEPTUKA/IbHbIX MOTHNEOTBOAOB, C yUeTOM NepepacnpefeneHns Toka no napannesnbHbim ny-
TaM. O60n04kM Kabeneii B pelreTyaTbiX MayTax Bo n3bexaHne npo60ooB kKabenbHO U3oNALUN pekoMeHayeTca
MeTannu3npoBaTb C MauTol Yepes onpegeneHHble UHTEPBasbl, KOTOpble criefyeT onpeaennTb NyTEM pacyeToB
(cm. FTOCT P M3K 62305—2 (npunoxeHue D)).

MpnumMmeyaHune — B mMexayHapofHO/ MpakTuKe pasMepbl BepTUKa/bHbIX MOMHWEOTBOLOB OMNpeaensioT
cornacHo cradvgapTy [1].

B cTanbHbIX Xene306eTOHHbIX KOHCTPYKLMAX apMaTypa MOXeT MCNONb30BaTbCA A1 BEPTUKA/IbHOIO OTBe-
AEHUS MOMTHUM NPY NOMOLLM ABYX— YeTbipex napasnesibHbiX BEPTUKabHbIX COEAUHEHWNI C fLOCTaTOYHbIM None-
peyYHbIM CeYeHneM, KOTopble COeAMNHAIOTCA TOPU30HTaNIbHO Ha BepLUMHe, B OCHOBaHUM 1 Yyepes Kaxable 20 M
Mexay Humu. CtanbHas apmatypa obecneynBaeT A0CTATOYHO 3pPEKTUBHOE OcnabneHne MarHMTHOro nNons u
yMeHbLUEeHMEe ToKa MOJTHUN BHYTPU MaYTbl, €CIN BbINO/THUTL MeTann3aymnio ykasaHHbIM Bbille 06pa3om.

8.3.6 MeToabl UcnbiTaHW

MeToabl NnpefBapuTENbHbIX UCNbITAHWIA BKNOYEHbI B NpUioxeHue D.

8.4 MexaHU4yecknin NpuBOAHON MexaHW3M U cucTema pbliCKaHWs

8.4.1 O6uwme NONOXEHMNS

BJOY 06bI4HO MMeEeT NoAWNNHUKM N8 06ecnevyeHns NoBopoTa ionacTeil, BpaleHns rnasHoro sana, pabo-
Tbl pefyKTopa, reHeparopa u CUCTeMbl yCTAHOBKW Ha BeTep.

rnapasnnyeckne nn aneKkTpuyeckme NpuBoAHbIE CUCTEMbI UCNOMNBL3YIOTCA ANA YNPaBNeHUsa n YHKLUOHU-
pPOBAHUA OCHOBHbIX 3/1EMEHTOB.

MoAWNNHNKA N NPUBOAHbBIE CUCTEMbI UMEIOT ABUXYLLLMECS YaCcTU, COeANHAKOLLME HANPAMYIO UK He Hanps-
MYI0 nepeMblYkaMmun pasfinyHble yacT B3Y. KoTopble MOTyT cTaTb MPOBOAHWUKAMYU TOKA MOJTHUN.

Bce noAWwnnHUKM U NPUBOAHbIE CUCTEMBI, KOTOPbIE MOTYT HAXOAUTBLCA Ha MYTU NPOXOXAEHUS TOKA MONHUN,
[OMKHbI 6bITh 3aLLMLLEHbI A1 CHUKEHUNA YPOBHS TOKa, NPOXOAALLErO Yepes 3/IeMeHT, 4,0 40NYCTUMOr0 YPOBHS.

8.4.2 NoAWNNHUKN

Mocne nonagaHns MonHUN B B3Y ocmoTpeTb NOALWMUMHUKN U OLEHUTb NX COCTOSSHWE HEBO3MOXHO, NO3TOMY
cucTemMbl 4NN 3aWmTbl NOALWNNHUKOB J0/KHbI 6bITh NPOBEPEHbI U ONUCaHbI B LOKYMEHTaLNN.

3awmra MoXeT OblTb YaCTbI0 KOHCTPYKLMM CAMOro NOALIMMHMKA, U 3TO MOXET 6biTb BHEWHAS CUCTEMA,
yCTaHOBMEHHAasA napannenbHO NOAWNMHUKY 418 06BOAA TOKa.

Ecnv nogwmnnHnkm hyHKUMOHUPYIOT 6€e3 3aLuThl, TO AO0/HKHO 6bITh OKA3aHO, YTO NOALWNMHUK MOXeT pabo-
TaTb B TEYEHME BCEro pacyeTHOro cpoka cnyx6bl nocne 0XuAaemMoro KofnyecTsa NpoBeAeHMI ToKa MOHUN.
Ecnu noglwmnnHuk He cnoco6eH hyHKLMOHMPOBaTb B TEYEHNE BCEro pacyeTHOro cpoka cnyxbbl, He06xoaUMO
ob6ecneunTb Oro 3awmnTy (cm. 8.4.4).

8.4.3 'magpaBiMyeckne cucTtemMsl

Ecnu rugpaBnmyeckme cUCTeMbl HAXOAATCS Ha NYTU NPOXOXAEHUSA TOKa MOMTHUN, HEO6X0AUMO y6eanTbLCS,
4YTO BO34elCTBME TOKA MONHUN He HaHeceT Bpef cucteme. MNpu NpoekTUpoBaHUN rmapasanyeckmx cucTem Heob-
XOAUMO YYUTbIBATb PUCK NPOTEYEKXUAKOCTN BCNEeACTBME NOBPEXAEHUS COeMHUTE/bHbIX 3/1IEMEHTOB 1 BOCN/1a-
MeHeHNs rmgpasBanyeckoro macna.

3almnTHble Mepbl B BUAE CKOMb3ALWMNX KOHTAKTOB MM MeTann3aLoHHbIX NepeMbl4ek MOryT UCNOb30BaTb-
Cs ANA HanpaB/ieHNs Toka B 06X04 NPUBOLHbIX LUINHAPOB.

FmpgpaBnuyeckne naTpy6ku, noaseprawLmecs BO3AENCTBUIO TOKA MOSTHUMN, AO/MKHbI 6bITb 3al UL EeHbl OT
NPOHWKHOBEHMA TOKa. Ecnu rmapasnunyeckme naTpyokn NMeT MexaHMyYeckyto 3alMTHY0 060/104Ky, OHa A0/KHA
6bITb METaNIM3NPOBAaHa CO CTaNlbHOW KOHCTPYKLUMeli 060pyf0BaHNa Ha 060ux KOHLax naTpybka. Takxe Heo6xoau-
MO y6eamnTbCa, YTO y 3alyUTHOI 060/104KM fOCTAaTOYHOE NoMepeyYHoe cevyeHne 419 NPoBeAeHNA YacTu Toka MoJI-
HWUW. KOTOPbI MOXET Ha HUX BO3AelcTBOBaTb.

Moao6HbIE MEPBI MOXHO UCNO/b30BaTh A4J1 OXNaXAatoLWnXx CUCTEM.

8.4.4 VickpoBble 3a30pbl U CKONb3SiLME KOHTAKTbI

[na yBofa Toka OT NOALWNMHUKOB U NPUBOAHBIX CUCTEM CefyeT pacCMOTPeTb NCNONb30BaHNeE NCKPOBbIX
3a30p0B WM CKOMb3ALWMX KOHTAKTOB. Takne 06BOfHbIE CUCTEMBI, BKOYAA UX COeANHUTENbHbIE NpoBoAa, ANA
[OCTUXEHNA 3P PEKTUBHOCTU AO/MKHBI UMETb MEHbLLEE NOIHOE CONPOTUB/IEHNE, YEM MPAMOI €CTECTBEHHbIN NYTb
TOKa Yepes KOHCTPYKLMIO.
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M cKkpoBble 3a30pbl Y CKOMb3ALWME KOHTaKTbl AO/KHbI 6bITb CNOCOGHBLI NPOBOAUTL TOK MOJTHUMN, KOTOPbIN
MOXeT Bo3felicTBoBaThb Ha B3Y.

M cKpoBble 3a30pbl 1 CKOMb3ALLME KOHTaKTbl J0/KHbI COXPaHATb Tpebyemble paboune xapakTepucTuku, He-
CMOTPS Ha BANSHUS BHELUHEW cpefbl, Takne Kak foXAb, Nef. 3arpsa3HeHe CoMbio, Mbiabio U T. M.

Ecnv ncnonb3yoTca UCKPOBbIE 3a30Pbl U CKOMb3sLLMe KOHTaKTbl, TO UX C/iedyeT paccMaTpuBaTh Kak M3Ha-
lWBaeMble 3/IEMEHTbI, U UHTEPBa/bl MeXAy NPoBefeHNEM TeX06CNyXMBaHUsa He06X0AUMO paccunTaTb 1 3a40Ky-
MeHTUpoBaTb. VICKpOBbIe 3a30pbl U CKO/Ib3SILMe KOHTaKTbl HEOO6XOAMMO PerynspHo ocMaTpuBaTtb B COOTBETCTBUN
¢ pykosogcTteamu no TO u akcnayaTaymm.

8.4.5 VicnblTaHunsa

Bce cuctembl N4 3aWmThl NOALWUNHUKOB Y NPUBOAHBIX CUCTEM [0/KHbI BbIMOMHATL OKYMEHTA/IbHO 3a-
hukcrpoBaHHble hyHKUMN. PekoMeHAyeTCA NPOBOANTL UCTITAHUSA UMMY/IbCHBIM TOKOM, NPeACTaBAAOWMM ecTe-
CTBEHHbIV TOK MOSTHUW.

PekomeHgyeTCca MPOBOANTL NCMbITAHWUA UMMYAbCHBIM TOKOM Ha NOSIHOMACLUTa6HbIX 06bekTax, y KOTopbIX
BaXHble 3/1IEMEHTbI CUCTEMbI MPeAcTaB/eHbl B MakeTe A1 UCMbITaHWiA.

HeobxoAnmo fokasaTtb, YTO 3alMTHas cucteMa cnocobHa BblAepxaTb paspylntensHoe geicTene nepsoro
yAapa MOSHUM BMecTe C TOKOM A/IMHHOTO yaapa MOSTHUN.

Ecnun ckonb3sauime KOHTaKTbl UCNONb3YHTCA Kak YacTb CUCTEMBI, TO AO/IKHbI 6bITb NPOBEAEHbI MeXaHuyec-
Kve ucnbiTaHns ANs NoATBEPXAEHUS yCTOWUYMBOCTM CUCTEMbI, 06pallas 0co60e BHUMaHVe Ha 3HallnBaHe KOH-
TakTa 1M3-3a 3po3un OT TOoKa MONHUMW. 3HawmnBaHne A0/KHO 6bITb HE3HAUYNTE IbHLIM A8 6ecnpensaTCTBEHHOro
hYHKLMOHNPOBAHUS MeXAy NpoBeAeHNaMU NnaHoBbiX TO.

McnbiTaHMa MOXHO NMPOBOAMUTL Ha MacWTabHbIX MOAENAX, HO B pacyeTax He06X0AMMO yuynUTbiBaTb MacLl-
TabHble KO3 UL MEHTbI 1 BO3AENCTBUSA.

MeToAbl ucnbiTaHuii npuBegeHsl B D.3.4 (npunoxexue D).

8.5 3I'IEKTpI/I‘-{eCKI/Ie HNW3KOBO/IbTHbIE CUCTEMbI, a TakKXe 3/1eKTPOHHble CUCTEeMbl U YCTAaHOBKN

8.5.1 O6ume NONOXEHMNSA

HacTtosawwmii pasgen kacaeTcs 3alnTbl IN1EKTPUYECKUX CUCTEM U CUCTEM ynpaBneHus BOY oT Bo3gelicTBus:

- BCMbIWEK MOMHUN, Kacawwuxcsa BIY;

- TOKOB Nnugepa, ncxoaauwmx ot BY;

- HENpPSAMbIX BCMbILWEK MOHWY (T.€. BO3AelCTBME Yepes3 3/IEKTPOMArHUTHbIA UMNYbC OT FPO30BbIX pa3ps-
[0B. KOTOpbI He BO3aelcTBYeT Ha BAY Hanpsamyto).

MpumeyaHunsa

1 MNepexofHble nepeHanpsXXeHNs W BbIGPOCHI BCEACTBME KOMMYTALMOHHbLIX Onepaunii B 31eKTPUYecKnx cucrte-
Max (KOMMYTaLMOHHbIA 3NEKTPOMAarHUTHbIA UMNYNbC) AO/KHbI TakkKe y4YnTbiBaTbCA. OAHAKO 3TO BbIXOAMT 3a pamku
HacTosiliero ctaHgapTa. [na noayveHns obueii MHpopmaymmn cMm. npunoxeHne F. kacaloljeecs KOMMYTalUMOHHbIX nepe-
HanpsbkeHuii. B 8.5.6.9 n F.7 npunoxeHusa F npuBoanTca nHdopmaumsa no Bbl6opy Y3 ¢ yyeToM nepeHanpsikeHwuit,
co3faBaeMbiX BHYTpu BIY.

Bce Tunbl BCMbIWEK MOTHUN 06Pa3yoT 3/1eKTPOMArHMTHbIE UMMY/IbCbl OT FPO30BbLIX Pa3psAL0B.

2 [lonxHbl cobnogaTbecs obuue TpeboBaHUs 4N1A 3NeKTpUYeckoro 060pyAoBaHNA YCTAHOBKW, MpUBEAEHHbIe B
FOCT P M3K 60204-1.

8.5.2 Mepbl 3aWUTbl OT 3/IEKTPOMATHUTHOIO UMMNY/IbCA OT FPO30BbLIX Pa3psaf0oB

DneKTpuyeckne CMCTeMbl U CUCTEMbI YIpaBieHUs NOABepPralnTCcs NOBPEXAEHNAM NPY BO3AENCTBUN SNEKT-
pPOMarHMTHOro NMNyabca OT rPO30BbIX Pa3psAfoB. [T03TOMY BO n3bexaHne NoBpexAeHNs faHHblIX CUCTEM HEO6XO-
AVMO NPUHATL Mepbl 3aLUUTbl OT 3/IEKTPOMArHMTHOTO MMMNYNbCca OT FPO30BbIX Pa3paaoB. 4na achhekTUBHOM 3aLLu-
Thl 31EKTPUYECKON CUCTEMbBI U CUCTEMbBI yNpasneHns B3Y 0T 31eKTpoMarHuTHOro MMNynbca rpo30BbiX pa3psajos
TpebyeTca cucTemMaTnyeckunii NOAXos K NnpefcTaBeHnio 30H MosiHne3awmnTel (3M3). Cuctema mep 3awutbl oT
3/1€eKTPOMarHMTHOTrO MMMNY/bCa rPO30BbIX Pa3psAA0B BXOAUT B 06LL e NOTOXEHNS NpefcTaBNeHNs 30Hbl MOTHMe-
3awWwnTel 4ns Bceit BAY. onucaHHoro B 8.5.3. Mpumepbl npeacTtaBaeHns 30H MonHuesawutel (3M3) gna BOY
NpPUBOAATCA B NPUNOXEHUN E.

NMpumeyaHune — B MexXAyHapoAHOU NpakTUKe UCNONb3yeTCcs NOAXOA K NpefcTasneHdnto 3M3 cornacHo
cTangapTy [7].

MpounssoanTens BOY fomkeH paspaboTarb CUCTEMY Mep 3alUTbl OT 3/1EKTPOMAarHUTHbIX UMMNYJ/IbCOB rPO30-
BbIX pa3psA0B 4151 BCe 3/1eKTPUYECKOW CUCTEMBI.

MpumevaHunsn

1 B mMexayHapofHoii npakTuke npousBoguTenu B3Y paspabaTbiBaloT cUCTeEMY Mep 3alnTbl 0T 3M1eKTPo-
MarHUTHbIX UMMY/bCOB FPO30BbIX Pa3psA0B COrNacHo cTaHaapTy (7).
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2 MOXHO NPeanonoXuTb. YTO 3PPEeKTUBHbIE Mepbl 3aUTbl 0T 3/1€KTPOMarHUTHOro MMNyabca nNpu BO3-
[0eicTBUM FPO30BbLIX PaspsajoB Takke 6ygyT NpefoCcTasisTh 3(h(EeKTUBHYIO 3alMTYy 0T BO3LENCTBUA HENPSAMBIX
BCMbILLEK MOJTHUN.

OCHOBHblE Mepbl 3alKUTbl B CUCTEME MEp 3aLUTbl OT 31€KTPOMArHUTHbLIX MMMNY/1bCOB FPO30BbIX Pa3psAL0B
BK/tOYAIOT:

- meTannusayuto (cm. 8.5.4):

- MarHMTHOE 1 3N1eKTpMyeckoe akpaHmpoBaHme kabesnell n kabenbHas passogka (NP MOHTaXe cUCTeMbI)
(cm. 8.5.5):

- cornacosaHHyt 3awunty Y30 (cm. 8.5.6);

-3a3em/ieHune (cM. pasgen 9).

[lononHuTenbHble METOAbI BK/IHOYAIOT:

- U30/1ALMI0, CXEMHbIE peLleHns, CUMMETPUYHbIE CXEMbI, MPOAO0JIbHOE MOJIHOE CONPOTUBIIEHUE U T.N.

YT0 KacaeTcs cUCTEMbl MeP 3aLUThbl OT 3/IEKTPOMArHUTHbLIX UMMNY/1bCOB OT FPO30BbIX Pa3psA0B, Ceayto-
Las ocHoBHasi MHhopMaLmsa fo/xHa 6blTb NpeAcTaBneHa B AOKyMeHTalmmn (pasgen 11):

- onpegenexHne YM3;

-yepTexun BIY c ykazaHnem YM3 n ux rpaHuu;

- a/1eKTpnYecKne cxeMbl € ykasaHneMm YM3. akpaHoB kabesneli U TOUKM MeTanmsauumn akpaHa kabens.

MpumeuaHune — B/nexayHapoaHoi npakTuke YM3 onpegenseTcs B COOTBETCTBUM CO cTaHgapTom [1].

Ha pucyHkax E.5 n E.6 (npunoxeHue E) npuBefeHbl OCHOBHbIE NpUMepbl NpeAcTaBneHns nogo6Hol nHdop-
Mauunun B 4OKYMeHTaLuuu.

8.5.3 30HbI MONHUO3aWunTLl (3M3)

BJOY moxeT 6bITb NoAeneHa Ha usnyeckne 061actu, KOToOpble NPUMEPHO ONpeaenatoT ypoOBEHb BANSAHUSA
BCMbILIKN MOJTHUM Ha 3/IeMeHTbl B faHHOl 30He. [leneHne BIY Ha 30HblI MOTHME3aLWUTbl ABNSAETCSA CPefCTBOM
AN o6ecneyeHuss cucTteMaTMyeckoi 1 OCTaTOYHOM 3alynTbl BCEX 3/IEMEHTOB BAY. 3Tn 30HbI MOMHME3aLWUTbI
(3M3) onpeaensaTCA B 3aBUCUMOCTH OT TOr0O, €CThb /1IN BEPOATHOCTb NPAMOro nonajaHus MOMHUM WAW HeT. a
Takxe rno BeNIM4mMHe Toka MOSTHUN U COOTBETCTBYIOLLNX MArHUTHbIX U 3/IEKTPUYECKNX NONEN, OXXNAaeMblIX B JaHHOW
30He (Tabnuuya E.1 (npunoxeHue E)). Cnocobbl MONHMUE3ALNTLI NPUMEHSAIOTCA ANA rapaHTUmM TOTO, YTO 3/1IEMEHTHI,
Hanpumep, obopyaoBaHue, afieKTpuyeckme CUCTeMbl NN CUCTEMbI YNpaBAeHns, CMOryT BblAepXaTb BAUsHNE
MarHUTHbIX 1 31eKTPUYECKUX NoNe, a TakKe TOK MOJTHUM, KOTOPbI MOXeT BOWTH B 30HY pasmelleHns 3/1eMeHTOB.
Hanpumep, 3awuTta oT nepeHanpsHkeHns Heob6xoauma TONbKO AN1S kabenei, NAyLWwnx 3 ogHOW 30HbI B 30HY C
60/1ee YyBCTBUTEbHbLIMU 3/1I€MEeHTaMu (T. €. OT MeHbLlero Homepa YM3 k 60onbliemMy HoMmepy YM3). Torga kak
BHYTPEHHWEe coeJMHEHNA B 30HE MOTYT ObITb HE 3aLLNLLEHbI.

MpumeyaHune — Bones nogpo6HO JaHHbIA MNoaxod onucaH B cTaHgapTe [7] (pasgen A). a Takke
B npunoxeHun E,

[anbHelilee pykoBOACTBO NO BbINOJIHEHUIO TPe6oBaHWii, NpUBeAeHHbIX B 8.5.3. NpUBOANTCA B MPUIIOXeE-
Humn E.

8.5.4 QKkBMNOTEeHUMANbHAA MeTannmsauna BHYTPU BeTPO3HepreTuyYeckoli ycTaHOBKU

Mcnonb3oBaHne BHYTPY B3Y akBMNOTEHUMANBLHOW MeTanmsannm fomkKHO rapaHTMpoBaTh, YTO NOTeHLMab-
HO OMacHoe UCKPEeHMe He BO3HUKHET MexXAy TOKONPoBOAALWMMMN YacTaMu BOY. laHHble 9KBUNOTEHLNasbHble CO-
eMHEeHNs 06ecneymBaloT 3aLlnTy OT HANPSHKEHUsI NPUKOCHOBEHUSI U CTYNEHYATOro HanpsiXXeHns Bo BpeMs kaca-
HMA MOMTHME. DKBUNOTEHLMabHbIE COEANHEHUS UTPAIOT BaXHYIO POJib B CHUXEHMNN BEPOSITHOCTMN MOBPEXAeHNs
3M1EKTPUYECKNX CUCTEM U CUCTEM ynpaBieHuns. MeTannm3aunonHble COeAVHEHNS C MabiM CONMPOTMBAEHNEM Npe-
[lOTBpALLaloT OMAaCHYH Pa3HOCTb 3/1IEKTPUYECKUX NOTEHLMAN0B MeXAy 060pya0BaHNEM BHYTpu BIY.

Onsa gocTmxeHns 6onbliei adhpekTMBHOCTU MeTanIM3aumns coeUHeHNs A0MKHa 6biTb MaKCUMabHO nC-
nosib3oBaHa A/15 601bLNX MeTanINYeCckKnx KOHCTPYKUniA BAY (T. e. rnaBHbIM 06pa3om ANS MayTbl, OCHOBAHWSA
TOHAO0/bI, paMbl FOHAO/bI U CTYNULbI). Takme MeTannnm3alLonHble WWHbI MOTYT AONOMIHATE/IbHO CHUXAaTb YPOBHU
MarHWTHOTO Noss, o6pasytLimecs BCAeAcTBME MOMHMM. Hanpumep, ecnm MeTannnsaumonHble coeAnHeHns pas-
MeLalTCca Mexay MeTanyeckumm naatpopmamm n CTEHKOW MauTbl B HECKOJTbKMX MeCcTax, paccpeoTOUYeHHbIX
BOKPYT NpnBoja nnatopMbl U MayTbl, TO 3TO NpuBeeT KobpasoBaHuio 3 heKTUBHOIO 31eKTPOMAarHUTHOro akKpa-
HVPOBAHNA BHYTPW MauThl.

BOMbLIMHCTBO NOBPEXAEHWI cucTeM ynpassieHuss B3Y MoxHO npeAoTBpaTtuTb Npyu noMoLy 3 eKTUBHOA
MeTannusauum u skpaHuposaHus. flanbHeiwee nogpobHoe paccMoTpeHne MeTanausauumn, Heob6xoanmon ans
B3Y. npusoauTtcsa B npunoxeHum G.
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8.5.5 OkpaHupoBaHue n kabenbHas pasBogka

3KpaHMpoBaHue — cpeACcTBO, NP NOMOLLM KOTOPOro ocnabnseTcs anekTpomarHutHoe none. Ocnabnexune
31€KTPOMArHUTHbIX NONEN MOXET CYLLEeCTBEHHO CHU3NTb YPOBHW HANPSXEHWA, HaBOAWMbIX Ha 3NeKTpuyeckne
uenu.

MarHutHoe none, o6pasytoweecsi BHyTpu 3M3 BcneacTBME BO3AENCTBUSA BCMbIWEK MO/THUW Ha KOHCTPYK-
LMo 1 67IM3KO0 K 3eM/1e, MOXET 6bITb 0C/1a6/1eHO TONIbKO NPV MOMOLLM NPOCTPAHCTBEHHOTO 3KPaHMPOBAaHWS 30HbI
MO/IHMe3almuThl. NepeHanpsXeHuns, HaBO4MMbIe HA CUCTEMY yNpaB/eHUs Yepes coeJuHUTe NNbHble kKabenun, Mox-
HO MUHUMW3MPOBATL NGO NyTEM NPOCTPAHCTBEHHOIO 3KPaHMPOBaHUA, NMMG0 pa3BoAKM kKabeneli N akpaHMPOBaHUA
(Hanpumep, aKpaHMpOBaHHbIE kKabenun, MeTanIM3npoBaHHble C 060MX KOHLOB), UM Xe MpU 06befUHEHNN 3TUX
MeTO/0B.

CnepyeTt ncnonb3oBaTb MarHUTHOE 3KpaHWpoBaHue U KabenbHy pa3BoKY B COOTBETCTBUM CO CTaHAap-
ToM [7] (pasgen 4). a Takxe cob6noaatb 06LLMe yKazaHWs No yCTaHOBKE C y4eTOM Tpe6oBaHWii 3N1EeKTPOMarHMTHOW
COBMECTUMOCTYW, NPUBEAEHHbIX B cTaHaapTe (8].

Korpa Toku MOTHUK NpoxoanaT yepes BOY. 06pasyoTcsa 60nbLune MarHUTHble Nonsi. ECnn aTn nsmeHsowm-
ecs MarHWTHble NoJsi NPOXOAAT Yepes 3aMKHYTYI0 Lienb, 06pa3oBaHHY0 NPOBOAKONM UK Xe NPOBOAKOW N KOHCT-
pyKuvei. oHn 6yayT MOPOXAAaTh BbIGPOCHI HAMPSHXKEHMWI 1 TOKOB B 3TOI 3aMKHYTOl Lenu. BennynHa Bbi6Gpocos
3aBUCUT OT CKOPOCTU U3MEHEHUSA MAarHMTHOrO MO U NAoWaAn paccmaTpmeaemoii uenu. PaspaboTumk fosmkeH
YUUTbIBATb BE/INUMHY HABOAMMbIX HANPSHKEHWUI U y6eanTbCS, YTO Takme BbIGPOCHI He NMPEBbICAT BblAepXUBaeMbIii
YPOBEHb AN KabeNbHOW ceTn 1 NoAKAIYEHHOTo 060pyA0BaHNSA.

Mcnonb3oBaHne aKpaHMpPOBaHWA 1 pa3Bofku kabeneil Heo6xoAnMO 060CHOBaTL MPW NOMOLLLM aHanusa w/
UK UCNbITAHUS.

[anbHellllee paccMOTpeHME BONMPOCOB 3KpaHUPOBaHWs, Heo6xoaMMoro Ans BAY. npuBoguTCs B Npuioxe-
HUn G.

8.5.6 CornacoBaHHasn 3auwura Y3M

8.5.6.1 O6LWMe NoNoXeHns

CornacoBaHHas 3awuta Y3I1 Bk/IoYaeT KOMMNAEKT YCTPOWCTB 3aluTbl OT NepeHanpsXeHuii, NpaBuIbLHO
0TO6pPaHHbIX, COT1aCOBaHHbIX U YCTAHOBEHHbIX A8 CHUXEHUSA YNCna OTKa30B 3/IeKTPUYECKUX U 3/TEKTPOHHbIX
CUCTEM.

MpunmeyaHune — [ina cornacosaHus yCTpOﬁCTB 3awnTbl OT nepeHanpﬂ)KeHMﬁ AO0JIKHbI MCNONb30BaTbCA
coeanHUTeNIbHbIEe NNMHUN ANA cornacoBaHuUsa M301AUUMUM NOMHLIX CUCTEM.

CornacoBaHHas 3awmuTta Y3l orpaHnynBaeT BANSHUS TPO30BbIX MepeHanpsxeHnii n 06pasyoLmnxca BHyT-
pv KOMMYTaLWOHHbIX NepeHanpsXeHnin. 3almnTa afIeKTpuYecknx CUCTEM 1 CUCTeM ynpasieHus TpebyeT cuctema-
TUYECKOro noaxofa K corfnacoBaHHbIM Y3I1, npegHasHaYeHHbIM ANA 3/IEKTPUYECKNX HU3KOBOJIbTHLIX CUCTEM U
cucTem ynpaeneHus. PekomeHgauum no cornacoBaHHoi 3awute Y3 B 30He BOY npueogaTtca B npuioxeHun F.

8.5.6.2 MecToHaxoxaeHue Y3

Mo cucteme mep 3anTbl OT NIEKTPOMATHUTHBIX UMMYNLCOB OT rPO30BbIX pas3pafos Y3 f0/KHbI pasme-
WaTbCs Ha IMHEHOM BX0Ae B Kaxayt 3M3:

- KaK MOXHO 61mxe K rpaHuue 3M3-1 Heo6x04MMO yCcTaHOBUTL Y3I1. npoBepeHHble TOKOM ITp (McnbiTaHne
knacca |) cornacHo knaccudpukaumm FTOCT P 51992;

- KaK MOXHO 6/11xe K rpaHuue 3M3-2 v Bbille 1, eC/In HE06X0AUMO, KakK MOXHO 611Ke K 060py0BaHuIo,
KOTOpoe TpebyeT 3alnTbl, HEO6XOANMO yCcTaHOBUTbL ¥ 3I1, NpoBepeHHbIe TOKOM /, (McnbiTaHne knacca Il) cornacHo
knaccudukaunm TOCT P 51992.

MpumeuvaHne — Ecim annHa uenn mexagy Y3M un obopygoBaHueM CAUWKOM 6onbwas (T. B. 06bIYHO
6onbwe 10 M), pacnpocTpaHeHne BbIGPOCOB MOXET MPUBECTU K NOSAB/EHUI0 BUGpaL .

8.5.6.3 Boi6op Y3I

YcTpoiicTBa 3aluTbl OT nepeHanpsXXeHunii, KOToOpble BblAEPXMBAIOT HEMOJHbIA TOK MOSTHUN C 06bIUYHON hop-
MOW KpuBoli Toka 10/350 Ac, AO/HKHbBI NPOATU UMNYNbCHbIE UCMbITAHWUA COOTBETCTBYIOLLMM TOKOM Ons nnania
3NEeKTPONUTAHNS NOAXOAAWMIA CMbITATENbHbIV TOK /™ pyka3biBaeTcs B METOANKE UCMbITaHWUIA knacca | cornacHo
FOCT P 51992.

YcTpoiicTBa 3awnThl OT NepeHanpsXXeHnin, KOTopble BblAEPXUBAKOT UHAYKTUPOBAHHbIE yAapHble TOKN MOJI-
HUW C 06bIYHOI hopmMoli KpuBOI Toka 8/20 AC. AOMKHbI MPONTU UMNY/IbCHbIE UCMbITAHWA COOTBETCTBYHOLNM
TOKOM  [18 NWHWI 3NeKTPONUTaHUSA NOAXOAALWMNIA NCNbITATE bHbIR TOK /NyKa3biBaeTCcs B METOAMKE UCTbITaHWIA
knacca Il cornacHo FOCT P 51992.
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Y30 4oMKHbI COOTBETCTBOBATbL TPEe6OBaHUAM:

-FOCT P 51992 0THOCUTENIBHO CUCTEM 3/IEKTPONUTAHUSA;

-TOCT P 54986 OTHOCUTE/ILHO CUCTEM CBSA3M U CUTHANU3ALNN.

8.5.6.4 YcTtaHoBKa Y3l

MecTa ycTtaHoBkM Y3l fO/MKHbI 6bITb NOKa3aHbl Ha YepTexax U 3/IEKTPUYECKMX CXeMax B COOTBETCTBUN C
Mepamu 3alnTbl OT 3/1IeKTPOMArHUTHbLIX UMNY/1LCOB OT rPO30BbIX Pa3psafos. 1A Y3I1. ycTaHOB/IEHHbIX Ha pas-
NINYHBIX rpaHmuax Y3M 1 BO3MOXHbIX 3/1€MEHTOB 3alLnTbl OT NepeHanpsXXeHuid, ycTaHOB/IEHHbIX BHYTPY 060pya0-
BaHMWA. fO/IXHbI CO6Mt04aTbCA TPEO6OBAHWSA MO COTNAaCOBaHMNIO 3/1IEKTPOIHEPTUN.

MpumevyaHunsn

1Y3M [O/MKHBI yCcTaHaBnIMBaTbCA B COOTBETCTBMM C MNpaBuiamMyu yCcTaHOBKW, npusefeHHbiMM BTOCT
P 50571-4-44. TOCT P MOK 61643-12.

2 B Mex/AyHapoAHOI npakTuke Takxke Ncnonb3yloTcsa cTadHgapTol [9]. [10].

Heobxoavmo npoaHann3nposatb cornacosaHue Y3l B 3/IeKTPUUECKUX CUCTEMaxX U cucTemax ynpasB/ieHus.
JlokyMeHTauma fo/KHa BKIOYaTb OCTaTOYHOE KO/IMYECTBO MHhopmMaLumn no nosBoAy TOro, Kak ocyLiecTsnseTcs
cornacosaHue Y3I1.

[JanbHeiiwne ykasaHs OTHOCMTE/IbHO MeTanm3aunm (3aseMneHuns) u kabenbHoi pasBoAkmu B 3/ieKTpuyec-
KMX CUCTeMax n cucTemax ynpassieHUsi, a Takke No MOHTaXHbIM pabotam gatTtcs B 8.5.4 n 8.5.5, npumepsl
npuBoAATCA B NpunoxeHun G.

8.5.6.5 Bo3geiicTBMA oKpyxatuieit cpeabl

Y3 f0/1XHbI BblAEPXUBaTb BHELLHWE Harpy3Kkun, XxapakTepHble 418 MecTa yCTaHOBKYW, Takne Kak:

- TeMnepartypa okpyxatoLiei cpeabl;

- BTAXHOCTb;

- KOPPO3MOHHO-aKTMBHasa atmocepa;

- BUGpaLMOHHbIE N MEXaHUYECKNe Harpysku.

B 3aBMCMMOCTM OT YyCNOBUii B MECTe yCTaHOBKM BHYTpM BJY MoryT HaknagbiBaTbCA [OMNOJSIHUTE bHbIE
1 cneyunanbHble TpeboBaHUs Ha paboure xapakTepucTukm n yctaHosky Y3[1. MNpu Heob6xoAMMOCTY Npou3BoanTe b
B3Y gonxeH yunTbiBaTb YC10BUA OKpYyxatoL el cpebl 418 KOHKPETHbIX MECT YCTaHOBKMW, HanpuMep, roHobl 1
CTYNULbI.

8.5.6.6 Toxob6cnyxunsaHmo

Texobcnyxusanne 1 3ameHa Y3IM f0/MKHbI NPOBOAUTLCSA B COOTBETCTBUM C MN1AHOM TeX06CNYyXNBaHUSA.

Y3 fo/mKHbI ycTaHaBNMBaTLCA TakM 06pa3oM, YTO6b! Gblsla BO3MOXHOCTL UX OCMOTPETD.

MpumeuaHune — Mpoussogutenem Y3 aosmxHa 6bITb NpeacTaBaeHa MHOpMaLus 0 NPOAO/IXUTENBHOCTH
cnyx6bl Y3I.

8.5.6.7 KoHTposb Y3l

BO3MOXHO BO3HWKHET HEO6XOAMMOCTb OCYLECTBAATL KOHTPO/b 3a 3alyUTON KPUTUYECKUX 3/1EMEHTOB
3NEeKTPUUYECKUX CUCTEM U CUCTEM YNpaBaeHnsa npy nomoumn Y3,

8.5.6.8 Bbi6op Y3l no ypoBHI 3awuTbl (1/p) M yCTONUYNBOCTU CUCTEMDbI

[na Toro, uTo6bI ONpefennTb He06Xxo0AUMBbIN ypoBeHb 3aLnTbl UpB 3M3. He06X0AVMO YCTaHOBUTb YPOBHU
ycToinunsocTn o6opyaoBaHus B 3M3. Hanpumep:

-ONS NINHWIA 3NEeKTPONUTaHUsA 1 BbIBOLOB 060pyAoBaHMa B cooTBeTcTBUM ¢ TOCT P51317.4.5nFOCT
P M3K 60664-1;

-4NSA NVHWIA CBSA3W 1 BbIBOAOB 060pyAoBaHns B cootBetTctBum ¢ FTOCT P 51317.4.5;

- ANS 4PYTUX NMUHWI 1 BbIBOAOB 060pYA0BaHNS B COOTBETCTBUU C MHhOpMaLMeii, NoNyYeHHOR OT Mpon3Bo-
avntens.

Mpon3BoANTENN 3NEKTPUYECKNX N 3TEKTPOHHBIX 3/TEMEHTOB [0/KHbI MPefocTaBUTb HE06X0AMMYIO MHAOP-
Mauuo 06 YpOBHE YCTOMUYMBOCTU COrnacHo ctaHgapTam no 3MC. B npoTuBHOM criyyae npoussoautens BY
[OKEH NPOBECTU UCMbITAHUA ANA oNpefesieHNs YPOBHSA YCTONYMBOCTH.

OTyCTaHOBMIEHHOrO YPOBHS YCTOWYMBOCTY 3/1eMeHTOB B 3M3 HanpsiMyto 3aBUCUT HEO6XOA4UMbI YPOBEHb
3alunThbl, KOTOPLIM f0MKEH 6bITb 06ecneyveH Ha rpaHmyax 3M3.

YCTONUYNBOCTb CUCTEMbBI HEO6XO0ANMO NPOBEPUTDL, BK/ItOUAA BCe ycTaHOBEHHble Y3I 1 obopyaoBaHue ana
3alNThl, €C/IM BO3MOXHO. BO3MOXHbIe MeToAbl MCMbITaHWI ONUCLIBAIOTCS B NPUIOXKEHNN H.

8.5.6.3 [lepeHanpsxeHus, obpasylolinecs BHYTPU BeTPOIHEPTreTUYECKUX yCTaHOBOK

OnpepeneHHble TpeboBaHWsA MOryT HaknafblBaTbCsl Ha Y3I BCNeACTBME CUMbHLIX U3MEHEHWI Hanps-
XEHUS 1 BPEMEHHbIX NepeHanpsxeHuii B a1ekTpnyeckoit cucteme BIY. B Takux crnyyasx cooTBeTCTBYyOLWme
4YacTU 31IEKTPUYECKNX CUCTEM M YPOBHU HANPSXXEHUS, YPOBHU TOKa U NPOAO/IKNTENBHOCTb AOMKHbI 6bITh YyCTaNOB-
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NeHbl B X04e aHannsa W/HAN UCNbITaHUA, U B 3aBUCMMOCTU OT HUX AO/DKHbI 6bITb BbiIGpaHbl Y3I. Mprumepbl npuse-
[eHbl B Npunoxexun F

[0MKHO 6bITb NpeAcTaBNeHO A0Ka3aTeNbCTBO, YTO BbliGpaHHble Y3I MOryT BblgepXaTb AaHHble YPOBHU
Harpy3ok.

8.5.6.10 Bbi6op Y3l oTHOCMTENbHO TOKa paspaga /, » UMNynbCHOTO Toka /,Tp

PekomeHfyeTcs NpoBECTM aHanu3 pacnpejesieHns Toka MoIHUM BHYTpu BAY. Ha ocHoBaHuUM flaHHbIX pac-
4eTOB MOTYT 6bITb BblGpaHbl Y3 0THOCUTENIbHO TOKa paspsaga /N UMNYNbLCHOTo Toka /,Tp

MpumeuyaHune — B MexayHapoAHOW NpakTUKe aHaNU3 pacnpeneneHus Toka MOSHUM BHYTpu BIY
npoBOAST B COOTBETCTBUM CO cCTaHaapToMm [7].

Y3M ana uenei, nogBepPXEHHbIX 3HAYNTETbHOMY BO3AEWCTBUIO, BO3MOXHO A0/1XHbI 061aaaTh 601€ee BbiCO-
KMMW CKOPOCTSIMU NO CPABHEHUIO C YPOBHAMM, NPUBEAEHHbIMU B CTaHfapTe [9]. unu xe Takue Lenu Heo6xoanmo
3KpaHupoBaTtb. Takue Lenu, NoABEpPXEHHbIE B 3HAYNTE/IbHOI CTENEHW UM BBICOKMM Harpyskam, Uam noBTOpsto-
LWMMCA Harpyskam, 40/KHbl 6bITb YCTAHOBNEHbI B X04e aHanunsa. Ecnvm BoO3MOXHO, Takne He3aluleHHble Lenu
B 3/IEKTPUYECKUX CUCTEMAX U cucTemMax ynpassieHusa BOY AoMKHbI 6bITb Yyka3aHbl NPOU3BOANTEIEM HA 3NEKTPU-
yeckux cxemax. Mogpo6Has nHopmauma gaetcs B NpunoxeHnn F

8.5.6.11 Bbi6bop Y3l OTHOCUTENbHO TOKA KOPOTKOrO 3aMblKaHWsA, CKOpPOCTW nNpepbiBaHUSA
0CTaTOYHOTO TOKa 1 paboyero yukna (MHTepBanoB NpoBefeHna TexobcnyxunsaHua) Y3

CKOpOCTb BblAEpPXMBAEMOro Toka KOPOTKOro 3aMblkaHnsa Ana kom6uHauum Y3I n ycTpoiicTBa 3aluuTsl 0T
cBepxTokoB (¥Y3C), Hanpumep, npefoxpaHnTens, a Takke CKOPOCTb NpepbiBaHNSA 0CTaTOYHOro Toka y Y3I1, kak
3asaB/1IeHO npou3soanTenamm ¥Y3M. 4O/KHbI ObITb paBHbl UK Bbile MAKCUMasIbHOTO TOKa KOPOTKOTO 3aMblKaHUs,
0Xunaaemoro B To4ke ycTaHOBKU. Kpome Toro, Kkorga cCKopocTb NpepbiBaHMA OCTATOYHOro Toka 3asBssieHa ansa Y3I.
OHa floNXHa 6bITb NoATBEpajeHa NM60 pacyeTamu, NM60 UCNbITAHUAMU, NOKa3sbiBawLWmMn, 4To ¥Y3C. ycTaHOB-
NIeHHble B KOHKPETHOW Llenu NuTaHus, He paboTaioT.

NMpumeuyaHue — MponssoanTens Y3M MOXeT NpefocTaBUTb WMHGOPMALMID O MNPOAOIXUTENIbHOCTM
cnyxo6bl Y3,

8.5.6.12 Pa6oTa Y3I B cnyyae BO34eNCTBUSA MHOXECTBA BCNbIWEK MOMHUN

Bcnencteue 0OTHOCUTE/IbHO BbICOKO YaCcTOThl BCMbIWEK MOSTHUM B BAY 1 KpUTMUYECKOMY XapakTepy ycTa-
HoBKM Y3IM B B3Y Y3IM A0MXHbI BblAepXnBaTh BO34EACTBUA MHOXECTBA BCMNbILEK MOTHUN.

8.5.7 MeToAbl UCNbITAHUA CUCTEMbI HA YCTONYNBOCTb

MeToabl npeaBapuTebHbIX UCTMbITAHUIA BKIOYEHbI B NPUIoXeHue H.

8.6 OnekTpuyeckne BblCOKOBO/NIbTHbIE CUCTEMDbI

Bonblwne BAY 06bIYHO NOAKMHOYEHbI Yepe3 BbICOKOBO/IbTHBIN TpaHCOpPMaTop K NoA3eMHOM BbICOKOBO/bT-
HOli KabesnbHOl cnucTeme, KoTopas MOXeT NOACOeANHATL rpynny BAY nubo Hanpsmyo K ceTu, Nmbo K TpaHcdop-
MaTOpPHOM NOACTaHUUN, NOBbILIALLENA HANPSXXeHNe A0 YPOBHA pacnpeAenntenbHol cucteMbl, Hanpumep, npu
132 kB.

BbICOKOBONbLTHBIN TpaHcthopmaTop B3Y MoxXeT 6bITb pasMelleH Ha 3afHeli CTeHKe FOHAO/bI, B HWXHeN
4yacTu MayTbl UM PSAOM C MayToli BY.

BbICOKOBO/IbTHbIE YCTPOCTBA 3alWThbl OT NepeHanpsxeHnii 06bI4YHO Ha3bIBAKOT rPO303aLLUTHLIMU paspaj-
Hukamu. MpumeHsemble 4na BAY rpo3osalyntHble paspagHuky cnyxar 4na sawutel TpaHcopmaTopa v BbICOKO-
BOJ/IbTHOV CCTEMbI B LLe/IOM OT MOBbILLIEHNA 3N1EKTPUYECKOro NoTeHuana 3eMau BCefCcTBe TOKOB MOJTHUK, NPO-
XO4ALMX Yepes cUCTeMY 3a3eM/IeHUA, a Takke ANA 3aWnTbl OT HEYCTaHOBUBLUMXCA HANPSXEHUNR, BXOASALWMX B
B3Y 0T BbICOKOBONILTHOW KabenbHOM cuctembl cHapyxu BY. Heo6xoanmocTb B yCTaHOBKE Fp0303aliUTHbIX pas-
PSAHMKOB Ha BbICOKOBO/IbTHOI CTOPOHE TpaHcdopmartopa ciegyeT NnpoaHanm3npoBaTbh UCXOASA U3 MPUHLMUMOB
FOCT P M3K 62305-2 (pasgen 7 v npunoxeHue B).

[lns oueHKN ypoBHEel HeyCTaHOBUBLUUXCS HANPSHXXEHWUA, nAYLWNX OT BbICOKOBONbTHOM KabenbHON cuctemsl
cHapyxun B3Y. TpebyeTcs cneunansHoe MOAENNPOBaHNE HEYCTAHOBUBLLMXCS HaNPSXXEHWI B 9N1EKTPUYECKO ceTu.

MprvmeyaHune — B MexayHapoHO NpakTUKe UCCef0BaHNs NPOBOASATCSA B COOTBETCTBUM CO cTaHAapTom (11).
B cryuae, ecnu 3T UCC/EOBaHUs He MPOBOASATCS, TO BbICOKOBO/IbTHLIE FPO303aLLUTHbIE PA3PALHUKA PEKOMEHLYETCs
CMONb30BaTh B KAuecTBe O6Leil 3alnThl.

BbICOKOBO/IbTHbIE PO303aLLNTHbIE PA3PALHUKM LOMKHbI ObITb MeTan/100KCuAHbIMK, 6€3 3a30P0OB B COOTBET-
ctBumn ¢ TOCT P 52725. a Bbi6paHbl 1 ncnonb3oBaHbl B cooTBeTcTBUM ¢ FTOCT P 53735.5.

BbICOKOBO/IbTHbIE FPO303aLUTHbIE paspAgHUKA NPenoYTUTE/IbHO pasMellaTb Ha BbIBOAAX BbICOKOBO/bLT-
HOro TpaHchopmaTopa, Kak nokasaHo Ha pucyHke 4. obecneuymBas, Takum o6pas3om, MakCMMabHy 3awuTy
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TpaHcgopmMartopa. [onyckaeTca pasMellatb rpo303alMTHbIE Pa3psaAHUKA Ha pacnpeaennTesibHOM yCTpoiicTBe.
Mexay pa3psgHUKOM 1 3aliuiLaeMbiM 3/1eMEHTOM AonyckaeTcs pacctosiHue 10— 40 M B 3aBUCUMOCTM OT YPOB-
HSl NPOYHOCTU M30NALMMN INIEMEHTA; €C/IN paccTosiHne 6o/blie 40 M, TO HE06X0AMMO NPOBECTU 6o/Ee AeTallbHbli
aHann3 u pewnTb, HanpuMep, MOryT NI Pa3pPSAHNKA B OCHOBAHMM MaUTbl 06ECNeunTb HEO6X0ANMYIO 3aLLUTY ANs
TpaHcgopmaTtopa, pacnosiokeHHOro B roHgone. Ecim TpaHchopmaTop pa3MeLaeTcs ¢ HapyXXHOV CTOPOHbI May-
Thl. TO HEO6XOAUMO NOACOEAMHUTL CUCTEMY 3a3EM/IEHUS TpaHChopMaTopa K cucTeMe 3azemneHus B3Y. nxena-
TeNbHO. eCcNK 3To GyAeT oAHA CUCTEMA 3a3eMIeHus.

PUCYHOK 42 — aCUHXPOHHbI reHepaTop ¢ 6esMubein KneTkow

PucyHok 4 — Tpumepbl pa3MeLleHnsi BbICOKOBOJIbTHLIX Pa3psfHUKOB B [BYX
TUNOBbLIX OCHOBHbIX 3N1EKTPUYECcKknX Lensx BAY

Y30 Ha HU3KOBOJ/IbTHOI CTOPOHE BbICOKOBO/IbTHOTO TpaHcopMaTopa, ckopee Bcero, 6yayT siBAsTbLCA 06-
el Mepoii 3alnTbl, B YACTHOCTU, ECNIN 3HAUUTENBHOE HEYCTAHOBMBLUEECS HANPSKEHWE MOXET NPOXOAUTb Ye-
pe3 TpaHC(OpPMaTop OT BLICOKOBOIbTHOM CTOPOHBI, 11 B 3TOM c/iy4yae Heo6xoaumo nogo6pats Tun Y3 ans TpaHc-
thopmaTopa (Hanpumep. ¥3I1 ¢ BLICOKO CMOCOGHOCTLIO NOMNOWaTh aHepruio). MepexogHas eMKOCTHas W UHAYK-
TWBHAs CBSI3b BbICOKOBOJIbTHOM M HU3KOBO/IbTHOM CTOPOH TpaHcopmaTopa, U. cnefoBaTenbHO, NepexofHbIe YPOBHM,
nocTynamwLi/e Ha HU3KOBO/IbTHYO CTOPOHY, OY4EHb CU/IbHO 3aBUCAT OT KOHCTPYKLMM TpaHchopmaTopa u. B 4acTHO-
CTW. OT 3a3eM/IA0LLEro CoeAnHeHNst 0BMOTKM HU3KOTO HanpsixeHus. MNo3aToMy pekoMeHAyeTCsi B KauecTse 06-
el Mepbl 3alUTbl yCTaHaBAMBaTb Y31 Ha HU3KOBOIbTHOM CTOPOHE TpaHcopMaTopa Um Xe NoyunTb OT Npous-
BOAMTENA AOCTATOUHO feTaNn3MPoBaHHY0 MOAe b TpaHcqopMaTopa 415 N3yUYeHUs NePEXOAHbIX PEXUMOB 1 NpU-
HATUS PELLEHNs 0 HEO6X0AUMOCTY B ycTaHOBKe Y3I Ha HU3KOBOIbTHOM CTOPOHE TpaHcdiopmaTopa.

MpumeuvaHuns

1 flofkHbl cobnogaTbea 06umne TpeboBaHWsA /151 BbICOKOBO/IbTHbIX CUCTEM COrflacHo cTaHaapTy (12].

2 ina nonyyeHuns 60neB NOAPOGHON MHpOPMAaLUN O 3aBUCUMOCTMU MEepexoAHOo eMKOCTHON M UHAYKT VBHOW
CBSI31 BbICOKOBONbTHON W HU3KOBONbTHOM CTOPOH TpaHcchopMaTopa W NepexodHbiX YPOBHENR, nocTynawwmx Ha
HU3KOBO/IbTHYI CTOPOHY, OT KOHCTPYKUUN TpaHcopmaTopa U 3a3eMA0Wero coeguHeHns 06MOT KN HU3KOFO
HanpsXxeHus cnefyeT obpaTuTbCcA K cTaHgapTy 113}
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9 3asemsieHne BETPOIHEPreTUYecKnx yCTaHOBOK U
BETPO3/IEKTPUUECKMX CTaHLUiA

9.1 O6wme nonoxeHuns

05 yBoAa TOKOB MOJIHWAM U NPEAOTBpaLLEHNS NOBPEXaeHUs BOY He06X04MMO NCNONb30BaTh 3P EKTUB-
HYl0 cucTeMy 3a3emsieHuns 4na o6opygoBaHus. Kpome Toro, cucTema 3a3eMneHust 4oKHa 3aluiats nogei n
CKOT OT 3/IeKTpuYeckoro ygapa. Korga npoucxoaunT NoBpexaeHue 31eKTpuyeckoii cetn, He06XoAMMO noaaep-
XaTb HanpsHkeHne NPUKOCHOBEHUS 1 CTYNEeHYaTOe HaNpPshXKeHNe, a Take NoBbIWeHWe NMOMHOM0 3/IEKTPUYECKOTo
noTeHyMana 3eMau Ha 6e30MNacHOM YpOBHE [0 TEX MOP. NOKa 3alMTHbIe YCTPOoiicTBa He cpa6oTaloT 1 6€30nacHo
He NPOPBYT NOTOK TOKa NoBpexAeHus. YTo kacaeTcs BCMbILLEK MOSTHAW, CUCTeMa 3a3eM/IeHUs O/KHA YBOAUTL 1
NPOBOANTbL BbICOKOYACTOTHbINA 1 BbICOKOIHEPreTUUYECKNIA TOK MOSIHUN B 3eMJI0 6€3 Kaknx-1M60 ONacHbIX TENI0BbIX
UMM 3NEKTPOAUHAMMNYECKUX BO3ENCTBMWIA.

B L,e/loM peKkoMeHAyeTCsl yCTaHaBNWBaTb O4HY CMCTeMy 3a3emsieHus ans BAY, kotopas 6yaeT ncnonb3o-
BaTbCA A5 MOMIHME3ALWUTBI. @ TaKXe 418 3a3€M/IEHUSI CUCTEMbI 3/1IEKTPONMTaHNsA. Kpome Toro, pekomeHayeTcs
1Cnosb30BaTh MeTaNIMYECKNE AeTaNIN B KOHCTPYKLUYN (hyHAAMEHTA B CUCTEME 3a3E€M/IEHUS, T. K. UCMO/Ib30BaHNe
MeTanIMueckux getanei B 60bWNX KOHCTPYKLUAX hyHAAMEHTA NPUBEAET K CAMOMY HU3KOMY BO3MOXHOMY CO-
NPOTUB/EHNIO 3a3eMIEHUS, U T. K. NOMbITKA OTAENNTbL CUCTEMY 3a3eM/IEHNs OT MeTaNIMyeckux getaneit dyHaa-
MeHTa NpuBeAEeT K NOABEHUI0 ONACHOCTU 418 KOHCTPYKLMUU, B YACTHOCTH, A5t 6ETOHHOIO hyHAaMEHTa.

YTo KacaeTcs KOHCTPYKLMU CUCTEMbI 3a3eMJIEeHNs MO NPefOTBPALLEHNI0 HANPSXEHUs NPUKOCHOBEHUS 1
CTyNeHYaToro HanpshkeHust BCe4CTBUE HENO/AA0K B BbICOKOBO/IbTHbLIX 3/1EMEHTAX, HE06X0AMMO N0/b30BaTbCA
3/1EKTPOTEXHUYECKMMU NPABUIAMU U HOPMAMM MO BbICOKOMY HAMPSXKEHWIO U COOTBETCTBYIOL UMM FOCY4apCTBEH-
HbIMU CTaH4APTaAMMU.

MpumeyaHune — B mexayHapofHOli NpakTuke obecneyeHne 6e3onacHOCTW NepcoHana ocywecTBAseTCA
B COOTBETCTBUN CO cTaHgapTamu [14]. [15].

9.1.1 OcHOBHble TpeboBaHuA

Cuctema 3asemneHna B3Y gomkHa obecneuntb 4OCTATOUHYIO 3alUTY OT NOBPEXAEHUA BCeCTBNE yaa-
poB MONHWK. CrucTema 3a3emneHna BAY gomkHa COOTBETCTBOBATL YPOBHIO MOJTHME3aLLUTbI pa3paboTaHHON cuc-
TeMbl 3awWmnThl BIY.

CuncTtema 3a3eMieHnsa Ao/mKHa yA0B1eTBOPATb YHeTbIPOM OCHOBHbLIM TEXHUYECKUM Tpe6oBaHNAM:

a)obecneyeHne nepcoHanbHO 6€30NacHOCTU OTHOCUTENBHO HANPSXXeHUA NPUKOCHOBEHUA U CTYNEeHYaToro
HanpsHKeHUs, KOTopble MOABAITCSA BO BpEMS 3aMblKaHWil Ha 3eM10;

6) NnpefoTBpaLLeHVe NOBPEXAeHNA 060pyA0BaHUS:

B) BblJepXMBaHWe TEMNMOBbIX U 3IEKTPOAMHAMUYECKNX HArpy30K, KoTopble OyayT Bo3felicTBOBaTb BO BpeMS
KOPOTKOTO 3aMblKaHUA:

r) AAMTenbHasa gocTatoyHas MexaHmyeckas NPOYHOCTb U KOPPO3niiHAA CTONKOCTb.

9.1.2 3azemnsWmne 3NeKTPoAHble YCTAHOBKMN

[lBa OCHOBHbIX TMNa 3a3eMNALWNX 3NEKTPOLAHbIX yCTAHOBOK, KOTOPbIE MPUBOAATCA B HACTOALWEM CTaHAap-
Te. ucnonb3ytoTca ansa BOY:

- ycTaHOBKa Tuna A — gaHHas ycTaHOBKa He pekomeHayeTcs Ana B3Y, HO MOXeT UCN0/b30BaTbCA A4
MasibiX COOPYXeHWii (Hanpumep, 34aHuiA, B KOTOPbIX HAX0AUTCA N3MepuTebHasa annapaTtypa, Wan NoAco6HbIX
COOPYXEeHWA, KOTOPble NOACOeANHEHbI K BETPOI/IEKTPUYECKON CTaHLum). 3azemnsaioLme yCTaHOBKM Tuna A nMe-
10T FOPU30HTAa/bHbIE UM BEPTUKA/bHbIE 31EKTPOAbI, MOAKIIOUYEHHbIE KAK MUHUMYM K iBYM BEPTUKAIbHbIM MOHU-
€0TBOJaM Ha KOHCTPYKUUAX;

-ycTaHoBKa Tuna b — gaHHas yctaHoBKa pekomeHgyeTtcs ana BAY. YcrtaHoBka Tuna b BkivaeT B cebs
NN60 BHELWHNI KONbLEBON 3a3eMISAI0LWMNIA 31eKTPOA, HaX0AAWMNIACA B KOHTAKTe C 3eM/1eli Ha NPOTSHKEHMM, Kak
MUHUMYM. 80 % OT ero o6Lei AMHbI, AN 3a3eMASILWNIA anekTpos dyHAaMeHTa. KonbLeBblie 31eKTpoabl Uan
mMeTannuyeckne getanu B hyHaameHTe O/KHbI OblTb NOACOeANHEHBI K KOHCTPYKLUM MaYThI.

MpumeyaHune — VNHdopmauusa No [BYyM OCHOBHbIM Tunam 3a3eMAOWNX 3N1eKTPOAHbIX YCT aHOBOK
cofepXxuTcsa B cTaHgapTe [1].

9.1.3 NonHoOe CONPOTMBNIEHNE CUCTEMBI 3a3eMIeHNs

MonHoe conpoTUBNEHUE CUCTEMbI 3a3EM/IEHUA HEe BAUSAET HA 3P (DEKTUBHOCTbL BO3AYLIHONM CUCTEMBI Nepe-
XBaTa BCMbIWEK MOTHAN U CUCTEMbI BEPTUKA/IbHLIX MOTHNEOTBOAOB. CUCTEMa 3a3eM/IEHNSI AO/HKHA UMETb Hanbo-
Nee HU3KN i BO3MOXHbIi YPOBEHb NOJSTHOTO MMMY/IbCHOTO COMPOTUB/IEHUS /151 CHWXEHUSI Nepenaja noJsIHOro Ha-
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NPsKeHUs (Hanpumep, yMeHbLleHNs NOBbIWEeHNs NOSIHOIO 3/1IEKTPMYECKOTO NOTEHUMana 3eMn), AN CHUKEHUS
HenosIHOTo TOKa MOJIHUM, UAYLEro B cyXeGHble IMHUU, coefuHsalme BIY. a Takke AN CHUXEHUS pucka
BbIGpACbIBAHUS UCKP HA APYrue cnyXe6Hble MTMHUM B3N CUCTEMbI 3a3EMNEHNS.

rny6uHa yknaabliBaHus v TUN 3a3eMJISI0WUX 3/1eKTPOA0B AO/MKHLI CBOANTL HA MUHUMYM KOPPO3UOHHbIE
BO3/e/CTBUSA, BbICbIXaHWe NOYBbI 1 3amMopaxuBaHue, u. ciegoBaTesibHo, cTabuIn3npoBaThb YC/10BHOE CONPOTHB-
NeHune 3a3eMeHnsi. PekoMeHyeTcsi NepBblii METP BEPTUKAbHbIX 3a3€MSAIOLUX 3/1EKTPOJ0B HE paccMaTpuBaTh
B KauecTBe 3 (PEKTUBHbIX INEKTPOAO0B B YCMIOBUAX MOpO3a.

3NEeMEeHTbI CUCTEMbI 3a3€M/IEHUS AO/IKHbI BbIAEPXUBATL TOKM MOJTHWM, @ TaKXKe TOKU NOBpexAeHus cucte-
Mbl MUTaHUSA. DTO AOKHO 06ECNEeYnBaTbCA 3a CUET 3/IEMEHTOB CUCTEMbI 3a3eMieHns. CuctemMa 3a3eMneHus
[0O/KHA YBOAUTL TOK MOJIHUM B 3€MJ/1H0 6€3 TeNn0BbIX UK 3/1EKTPOANHAMUYECKUX MOBPEXAEHWIA, a 4MHA Npo-
BOAHUKOB J0/1XHA GbITb KAK MOXHO MeHbLUe.

MpumeuaHne — B MexayHapoAHOI NpakTUKe 3NeMeHTbl CUCTEeMbl 3a3eM1eHNs BbIGUPaTCA COrnacHo
cTaHgapTy [1].

JononHutenbHas nuHpopmaunsa npusogutcs B 1.1.2.2 (npunoxeHue ).
9.2 3kBuUNoTeHuuanbHaa meTtannausayunsa

9.2.1 O6uwme NONOXEHMNSA

3KBMNOTEHUMaNnbHas metannmsauyma obecneynsaeTca nyTem coeguHeHns CM3 c:

- KOHCTPYKLMOHHBIMU MeTaIINYECKUMU AeTansaMu:

- MeTa/I/INYeCKUMMN yCTaHOBKamu.

- BHYTPEHHUMU CUCTEMAMMU:

- BHELHWMMN TOKONPOBOAALMMUN SNEMEHTAMU U CNYXEOHBIMU JIMHUAMM, NOABEAEHHLIMU K KOHCTPYKLUN.

Koraa mMosiHuesalwmTKkasa akBunoTeHunanbHas MeTanansaumns Ncnosb3yeTca Ans BHYTPEHHUX CUCTEM, YacTb
TOKa MOJTHUM MOXET UATW B 3TN CUCTEMBI, 1 3TO BO3JeCTBNE HEOOXOAMMO YUnThiBaTD.

Cnoco6, ¢ NOMOLL b0 KOTOPOro OCYLLEeCTBAAETCSA MOJIHME3aLUTHAA SKBUNOTEHUKANIbHAsA MeTanaunsaums
CNY)XeBOHbIX IMHWIA, TaKNX KaK IMHUN 3NEKTPONMUTAHUA NN INHUW CBA3MW, UMeeT 60/bLIOoEe 3HaYeHNe, U OH AO/KEH
6bITb pACCMOTPEH BMECTE C 0NepaTopoM CeTU 3/1eKTPOCBA3N, ONepaTopoM CUCTEMbI 3/IEKTPONUTAHNSA 1 4PYTUMU
onepaTopamMu Uin ynosHOMOYEHHbIMU IMLLAMU, T. K. MOTYT 6bITb NPOTUBOPEUNBbIE TPEBOBaHNS.

9.2.2 MonHuo3alWmnTHaA 3KBUNOTeHLNalbHasas MeTannusaumsa meTaninyecknux ycTaHoBOK

CoeAnHeHNA MOIHMEe3aLLNTHO 3KBMNOTEHLUMaNbHOW MeTanm3aLmmn Ao/MKHbI 6bITb MO BO3MOXHOCTM HeMoc-
pefCTBEHHLIMU U NPAMbBIMU.

MUHUMasIbHbIE 3HAYEHWNA NMONePeYHOro CeYEHUS WNH. COEAUHAIOLWNX PA3/INYHbIE KOHTAKTHbIE WUHbI/TOYKY,
a TaKke MMHUMa bHble 3HaYeHN MONepeyYHOro ceYeHa NPOBOAHNKOB, COEANHAIOLLMX LWNHBI/TOYKM C CUCTEMOIA
3a3eMeHus, npusoaATcs B Tabnuue 5.

MUHUMasIbHble 3HAYEHUSA NONEePEYHOro CeveHns MeTa/IN3aLnoHHbIX WWH. COeAUHAIOWNX BHYTPEHHNE Me-
Tannmyeckme yCTaHOBKM C KOHTAKTHbIMU LUMHAMW/TOUYKamMu. NpuBoAsATCA B Tabnuue 6.

Ta6nuuya 5— MUHUMabHbIE 3HAYEHUA pasMepa LWUH. COeANHAIOLWMNX Pa3/INyHble KOHTaKTHbIE LWWHbI/TOYKU Un
COEAVHSIIOWMX WNHBI/TOYKUN C CUCTEMON 3a3eMneHnst

Knacc CM3 Marepuan MonepeyHoe ceveHne, MM3
Megab 14
I— IV ANOMUHUIA 22
Cranb 50

Tab6bnuya 6— MuHUMaIbHble 3HaAYeHUS pasMepa WUH. CoefUHALWNUX BHYTPEHHNE MeTa/l/inyeckne YyCTaHOBKU
C KOHTaKTHbIMUW LWXHaMWU/Touxamu

Knacc CM3 Martepuan MonepeyHoe ceveHve, MM2
Megab 5
— v AnNOMUHNIA 8
Cranb 16
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9.2.3 CM3 c anekTpousonsayunei
He pekomeHayeTcAa MCMNONb30BaTb N30/1MPOBaHHYI0 BHeLWHI0I0 CM3 ana B3Y.

9.3 KOHCTPYKLUWOHHbIE 3/IEMEHTbI

9.3.1 O6uwme NONOXEHMNSA

B 60nbLIMHCTBE C/lyYyaeB BCe TOKONPOBOASLLINE KOHCTPYKLMOHHbIE 3/1IeMeHTbl BOY 6yayT npoBoAMTL YacTb
TOKa MOJTHUU, M NO3TOMY A0/KHA 6bITh CAeNaHa 3KBUNOTEHLMalbHas MeTannmsauyma ToKonpoBOAALLNX KOHCTPYK-
LLIMOHHbIX 3/1IEMEHTOB.

9.3.2 MeTannuyeckaa nycrtotesnas madyra

MauTta fonxHa paccMaTpuBaTbCs Kak NepBUYHbIN 3alUTHBIV 3a3eMANTe b U 3KBUNOTEHLWaNbHAs MeTaniu-
3alusa coeuHEHNS.

M3-3a 60/1bLLIOI BbICOTbI MayT BO3MOXHO MPAMOE KacaHve MOSHUMN KOHCTPYKLMW MauTbl, U NO3TOMY OHO
[O/KHO YUUTbIBATHCA NPU NPOEKTUPOBAHMM MaYdThl. Bce anekTpnyeckne TokonpoBoAasLLMe 31eMeHTbl U BCe OC-
HOBHble MeTan/nyeckne getanun, KOTopble MOryT NPOBOANTbL TOK. AO/DKHbI 6bITb METaNIN3NPOBaHbl C MayToOW.
MauTa f0/1kHa UCNob30BaTbCA B KAYECTBE BEPTUKA/IbHOTO MOJIHNEOTBOAA N MPOEKTUPOBATLCA TakuM 06pasom,
4YTO6bI TOK MOJTHUM MOT 6eCNPensATCTBEHHO NPOXOANTbL BAO/b MaUThl.

9.3.3 MeTannunyeckaa xenesobeToHHaa mauTa

MauTa fo/mKHa paccMaTprBaTbCS Kak MepBUYHbI 3alUTHbI 3a3eMIMTe b 1 3KBUNOTEHLMaNbHAA MeTaslin-
3auns coegnHeHus. M3-3a 601bLUON BbICOTbI MauTbl BO3MOXHO NPsiMOe KacaHve MOSIHUN KOHCTPYKUUM MayTbl, 1
NO3TOMY OHO ,O/IKHO YY4NTbIBATLCSA NPU NPOEKTMPOBAHMUMN MauTbl. 1A UCNOMb30BaHNA C XXene3obeToHHbIMU May-
Tamun MOXHO NMPUMEHATbL BHELLIHNE CUCTEMbI MOTHUE3ALUTbLI. KOTOPbIE B 3TOM C/lyyae Bcerga Ao/KHbl 6bITb Me-
TaNNn3npoBaHbl CO CTaslbHO apMaTypoii MayThbl.

BbIBOAbI 3KBUNOTEHLMANBHOIO COeAMHEHUS, COeJMHEHHbIE CO CTaslbHOW apMaTypoii, 0/MKHbI ObITb pasMme-
LLleHbl B TOYKaxX NOAKMNIOYEHNS BHELIHEro NPOBOAHMKA 418 MeTannusauny o6opyf0BaHnsa BHYTPKU MayTbl. XKeneso-
6eToHHaA MayTa fo/KHa 6bITh pa3paboTaHa B cooTBeTCTBMY € 9.3.6.

9.3.4 PeweTyataa mauyta

PeweTyatas mayta 3alimuiaeT BHYTPEHHIO YacTb MayTbl OT NPAMOrO KacaHua MONHUM n obecneynsaeT
HeKkoTopoe ocsiabsieHne rpo30BOro 3/1IEKTPOMAarHMTHOrO Nosis, ciefoBaTeslbHO, MPOCTPAHCTBO BHYTPY MayThl onpe-
fensaetca kak 3M3 OB. BepTukasibHOe 0TBeeHMe MOJIHUM [OJ/IKHO OCYLEeCTBAATLCA Yepe3 KOHCTPYKLNOHHbIE
3N1eMeHTbl peleTyaToin MayTbl, KOTOPbIE A0/MKHbI B CBOK O4epeab COOTBETCTBOBATbL pa3Mepam, Heo6Xo4MMbIM
[ANA BepTUKa/bHbIX MOJIHNEOTBO/0B, KaKkyka3aHo B cTaHfapTe [1]. c yyueToM nepepacnpegesieHnsa Toka no napasi-
NenbHbIM NYTAM.

HekoTopas 3awwuTa Ans kabenen MoxeT 6bITb JOCTUTHYTA NYTEM pasMeLleHNs UX BO BHYTPEHHUX yrnax
MeTannmyecknx npoduneii cToliku MauTbl. dKkpaHupylolwmne kabenbHble KaHanbl UK KabenbHble KOPO6KK, ycTa-
HOBJ/IEHHbIE BHYTPW MauThl, 6yAyT Takxe obecneynsaTb 3awuTy.

9.3.5 Cuctembl BHYTPU MayThl

BHYTPEHHAS YacTb MauTbl O/KHA ONPefeNsATbCa Kak 0fHa UM HECXO/IbKO 30H MosTHMe3awnTsl (3M3). ana
KOTOPbIX YPOBEHb 3aLUTbl, HEO6XOAUMbIN ANA BHYTPEHHEro 060pyA0BaHNA, [0/DKEH 3a4aBaTbCs cornacHo 8.5.

NeCTHNYHbIE cUCTEMbI AOKHBI ObITb METANN3MPOBaHbI C MAYTOW Ha KaXX40M KOHLE, Yepes kaxable 20 M u
Ha Kaxaon nnatdopme.

Mepuna, HanpaBasLWmMe 419 NOAbEMHUKOB, rTMapaBanyeckas cnctemMa, NpoBoAa ANA NepcoHanbHol 3a-
WWTbI M APYTMe 3N1eMeHTbl, NPOXOAsLLMe Yepes MaYTy, AO/KHbI ObITb METaN/IM3NPOBAHbI HA KaXXA0M KoHLe. Kpo-
Me TOro, A4N15 pelleTyaTbiXx MayuT MeTannmsauma 4omkHa 6blTb caenaHa no BO3MOXHOCTU Yepes kaxable 20 M.

CucTema 3a3eM/ieHUst BbICOKOBO/IbTHOTO TpaHchopmaTopa A0o/MkHa 6biTb MeTanim3npoBaHa ¢ CUCTEMOIA
3aszemsieHns BAY. He pekomeHAyeTCsa UCMONb30BaTh pa3fe fibHble CUCTEMbI 3a3eMIEHNA /19 CUCTEM NUTaHUA 1
MONHME3aLnThI.

9.3.6 BOTOHHbIN hyHAAMEHT

MeTtannuyeckasa apmatypa yHgameHTa B3Y. kotopas Bcerga fBseTcsa YacTblo NyTU NPOXOXAEHUSA ToKa
MOSTHAW WU TOKa NOBPEeXAEeHWUs A0 yAaneHHOW 3eMNn 1U3-3a MeXaHU4yeCcKnX 1 31eKTpUUYeCcKnx coeuHeHunin ¢
mMauToin dhyHAamMeHTa, BCcerga 40/KHa paccMarTpmuaTbes kak yacte CM3.

Heob6xoauMo y6eanTbCA B HENPepbIBHOM 3/1IEKTPUYECKOM KOHTAKTe CTa/lbHOro Kapkaca ene306eTOHHbIX
KOHCTPYKUuii. CTanbHON KapKac Xene306eTOHHbIX KOHCTPYKLMI MMeeT HenpepbiBHbIA 31EKTPUYECKNIl KOHTaKT,
eCc/in coeMHEeHbl OCHOBHbIE YaCTV BEPTUKANbHbIX N TOPU3OHTANbHBIX CTEPXHEN. CoefuHeHns fgetanein metannm-
Yyeckoii apMaTypbl A0/DKHbI 6bITb NGO CBAPHLIMUW, KIEMMHbBIMU, IMG0 cAeNaHbl MyTeM NEPEKPbITUA, KaK MUHUMYM,
B 20 pa3 60/blle X AnameTpoB U MeTa/M3aLnm ¢ NOMOLL b0 TOKONPOBOAALLEN LWNHbBI AN C MOMOLL IO NPOYHOT0
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coefnHeHunsa. Oco6oe BHUMaHNe Heo6xoaMMOo obpallaTb HA MEXKOMNOHEHTHbIE COeMHEHNA ANA NpeoTBpalle-
HUA noBpexaeHns 6eToHa BCNeCTBME 10OKAIbHOTO 06pa3oBaHuns Ayrn Mexay KoHTaktamu.

CoefMHeHNa Mexay 3/leMeHTaMun apmaTypbl AO/KHbI 6biTb ONpeesieHbl pa3paboTUMKoM, a MOHTaXKHMK
[OMKEH NPOBEPUTL KAYECTBO COEAVHEHUIA.

Tpe6oBaHWe Mo NCNOIb30BaHNI0 KOPOTKUX U MPAMbIX COeAUHEHWUI AN MOMHWE3aLlUTHOTO 3a3eM/IeHnsa 4o-
XHO y4nTbIBaTLCA BCerga.

Ecnu metannuyeckan apmaTtypa UCnonb3yeTcs 419 3alMTHOTO 3a3eM/1eHUSA CUCTEMbI MUTaHUA, TO TONLWNHA
MeTannyecknux apmaTypHbIX CTEPXHE 1 coeANHEeHNIA [0/KHA COOTBETCTBOBATbL TPE6OBaHNAM KcMcTemam 3a-
3eMJ/1IEHNS CUCTEMbI MUTAHWUA, KOTOPblE 06bIYHO YKa3blBAOTCA B 3/1IEKTPOTEXHUYECKUX NPpaBuaIax n Hopmax.

BbiBOAbI 419 AONONHUTENBHON MeTannm3auumn, M3MepeHmnsa uan paclimMpeHnsa cucTeMbl 3a3eMIEHNA LOMXK-
Hbl 6bITb CeNaHbl B ONpefenieHHbIX MecTax PyHgameHTa.

9.3.7 dyHAaMEHT Ha CKaNUCTbliX yyacTkax

Ha ckanucTbiX yyacTkax camoe HU3Koe yenbHoe conpoTuBieHne 06blYHO HabNo4aeTca Ha NOBEPXHOCTMN
cKanbl.

[onxHa ncnonb3osartbcsa cuctema 3asemsieHnsa tuna b. B 1.1.1 npunoxeHus InpeacrassneHa AOMNONHUTENb-
Has nHopmMayuma o getanax KOHCTPYKL MK,

PekomeHfyeTcAa UCNonb30BaTh, KAK MUHUMYM, fiBa KOHLEHTPUYECKUX KOJIbLIEBbIX 3/IEKTPOa A1 3alnTbl
OT HanpsHKeHNs NPUKOCHOBEHUSA U CTYNEeHYaToro HanpshkeHusl, KoTopble MOTYT 6bITb 06beANHEHbI C BepTUKabHbI-
MU 3N1eKTpoAaMu, 3aCBEP/IEHHBIMY B CKasly.

BONTbl aHKEPHOTO KPenIeHNst [0/HKHbI ObITb COeMHEHbl MeXy C060i 1 C KONbL,EeBO CUCTEMOII 3a3emMie-
Husa. Ecnn ncnonbsyetcs xene3o6eToH, To cM. 9.3.6.

Ha ckanucTbix yyactkax, BO3MOXHO, HE NONYUYNTCHA AOCTUYb HU3KOrO CONMPOTUBNEHUA 3a3eMeHns 6e3 ycta-
HOBKWM OYEHb NPOTSXEHHBIX CUCTEM 3a3eMIeHNsA. Ha Taknx yyactkax Heob6xoammo o6patutb 0co60e BHUMaHue Ha
KOHTPO/1b Pa3HULLbl 3/1IEKTPUYECKNX NOTEHLMAN0B NOBEPXHOCTY A1 OrpaHNyYeHUs HanpsHXXeHUsi NPUKOCHOBEHUS 1
LIAroBOro HanNpsHXeHns B MecTax BO3MOXHOI0 HaxoxAeHus nwogei nckota. flaHHoe orpaHnyeHne MoxerT 6bITb
[OCTUTHYTO, HanpuMep, C NOMOLLbIO pa3melleHNsa O4HOMO UM HECKOJTbKUX KO/bLLEBbLIX 3N1EKTPOA0B BOKPYr BAY
1 ApYrnx ycTaHOBOK, NpeAoCTaB/sia B TO e BpeMs 3aluTy OT nepeHanpsxeHunin 4nsa Bcex cayxebHbIX NHUNA,
coeAunHALWMX BQY ¢ TOKONpUeMHUKOM 1 cuctemamm cBasm (cm. 8.5).

9.3.8 dyHAaMEeHT Ha MeTa/l/IMYeCcKnx ceasx

dyHAaMEHT Ha MeTalInYeckmx cBasix No CBoei npupoae ABnseTcs 60/1blNM 3a3eMAAIOLWUM 3/1eKTPOAOM.
OH [0N1XEeH NCMOMb30BAaTbCA Kak MepBUYHbIV 3a3eMIAI0W NI 3N1eKTPOS.

B 3aBMCMMOCTU OT CTabM/ILHOCTH NPOBOAALLNX CBOWCTB MOYBLI A8 KOHTPONSA rpaguMeHTa noTeHymana no-
BEPXHOCTM B6IM3N hyHAaMeHTa MOTyT NOHaA06UTbCA KOMbLEBble 3/1eKTPOoAbl.

9.3.9 dyHAaMeHT B NpubpexHoi 30He

B LenloM conpoTvBieHne MOPCKON BOAbI 3HAYMTENIbHO HUXE, YeM NouBbl. [M03ToMy AnA dyHAamMeHTa B
npubpexHoli 30He, HanpyMep, hyHAaMEHT Ha MeTal/IM4ecknx CBasix Uamn xxene3ob6eToHHbIN hyHAamMeHT, TpeboBa-
HUS KCUCTEME 3a3eM/IEHNS CUMTAKOTCA 0CTATOYHbIMU, NPU 3TOM AONONTHUTE IbHbIE MEPbI, TaKue Kak Ko/bL,eBoW
3N1eKTPOA U T.M., He TPebyTCA. MeXKOMMNOHEHTHbIE COeANHEHUA Y (byHAaMeHTa Ha MeTal/InYecKknx ceasx, 3a
NCKNOYEHNEM COeAUHEHNI 3KPAHOB Kabens TokonpueMHuKa, 06bI4HO He TpebytoTcs.

BHelHe cucTembl 3a3eMNEHNA U3 MeAn He MOTYT 6bITb UCNOb30BaHbl 418 dyHAaMeHTa B NpubpexHoi
30HEe 13-3a KOppo3uu.

9.4 Pa3mepbl 3anekTpoaa

MuHuManbHasa gavHa /, 3a3eMnaLWwmx 31eKTPoL0B 3aBUCUT OT YPOBHA MonHuesawnTel (I— IV) nygenbHo-
ro CONnpoTUBNEHMNSA MOYBbI.

[Nsa yaenbHoro conpoTMeneHunsa nousbl Bbiwe 500 OM M MMHMManbHaa gnuHa /, NMHenHo ysennymeaeTcs
[0 80 M npu yctoiumBocTy noyssl 3000 OM M.

YcTtaHoBka Tuna b BkoyaeT NM60 KONbLEBON NPOBOAHWK C BHELLHE CTOPOHbI 3aLuiiaeMoil KOHCTPYKLUK,
KOTOPbIA HAXOAMUTCA B KOHTAKTE C 3eM/1eil Ha NPOTSXEHUN, Kak MUHUMYM. 80 % OT ero o6Liei ANNHbI, UK 3a3eM-
nAwWwmnii anekTpog dyHgameHTa. Takne 3a3eMatoLLmne 3/1eKTpoabl MOTyT Takxke 6bITb CeTYaTbIMU.

[Nnsa KoNbLEeBOro 3azemMnatoLero anekTpoaa (MM yHAaMeHTHOro 3a3eMNsAI0LLero anekTpoaa) cpeaHui
paaunyc roo61actu, oXxBaTblBaEMON KOMbLEBLIM 3a23€M/SAIOLWNM 3NEKTPOAOM (MM (DYHAAMEHTHBLIM 3a3eMNAOLWMM
3/1eKTPOAOM), A0/1KEH ObITb HE MeHee /,

a7
rae 3HauyeHue /, npeActaBieHo Ha pucyHke H.1 (npunoxexune H) B 3aBucumocTun oT ypoBHeli CM 31 1L 1l n IV.
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Korga Tpebyemasi BenmuunHa /, 6onblle yao6HOro s3HavyeHus re. Heo6xoamMmo f06aBuTb AOMNOSTHUTE bHbIE
rOpM30HTasIbHbIE MU BEPTUKAbHbIE (U HAKNOHHbIE) 3NEKTPOAbI 4/IMHON |, (815 TOPU30HTaNbHbIX) U Iv(ansa Bep-
TUKaNbHbIX). NOSTly4YaeMbiX NPXU NOMOLLYN CNefYHLLNX YPaBHEHNIA:

(18)

A‘: (/:'“55/2- (19)

KonnmyecTBO 31€KTPOAOB AO/HKHO ObITb HE MEHEE ABYX.

[lononHuTeNnbHblE 3N1eKTPoabl ciegyeT NoACoeANHUTL N0 BO3MOXHOCTW Ha paBHOYAaeHHOM PaccTOAHUN.

YcTaHOBNEHHAs MUHUMaNbHas AnnHal, MoXeT 6bITb NPOUTHOPUPOBAaHA, eC/IN CONPOTUB/IEHNE CUCTEMBI 3a-
3eMsieHns MeHee 10 OM. U3MEPEHHbIX NPY YacToTe, oT/IMyarLeinca ot yactoTel cetn (50 — 60 'y). n. cnepo.a-
TeNbHO. FTApMOHNYECKNX KoslebaHnAX HU3LWero nopsaka.

WNHchopmaLmsa no cTabrunbHOCTU NPOBOAALLUX CBOWNCTB NOYBbI, OXUAAEMOMY TOKY KOPOTKOrO 3aMblKaHWsa Ha
3eM/110 M BPEMEHMN ero OTK/IIUYEHNS ABNAETCA KpaiiHe BaXHOl Npu NPOEKTUPOBaHUN KOHCTPYKLMN U yCTaHOBKe
CUCTEMbI 3a3eM/IEHMS.

YpenbHoe conpoTuBeHne noysbl 6yAeT CU/IbHO OT/INYATLCA B 3aBUCMMOCTU OT XapakTepa noysbl. MeToab!
onpefeneHns Heo6XO0AMMOro 3a3eMsI0LLLErO 31eKTPOa B COOTBETCTBMM C €70 reOMeTpUYeckuMun n orusmyeckm-
MU hopMamMu NPUBOASATCS B NPUAOXeHUH .

9.5 BeTpoanekTpuyeckaa craHumsa

BeTpoanekTpuyeckas cTaHLMs 06bIYHO COCTOUT U3 HECKONIbKNX KOHCTPYKLMIA, Taknx kak B3Y, 3gaHus, ka-
6e/bHble WU BO3AYLIHbIE CETU, BbICOKOBO/IbTHbIE MOACTAHLMMN U CUTHA/IbHbIE Kabenu.

Kaxpas BOY fo/XHA MMETb CBOK COGCTBEHHYH CUCTEMY 3a3eMeHUsi. CUCTEMbI 3a3€MIEHUS OTAE/bHbIX
B3Y 1 BbICOKOBO/IbTHOI NOACTaHL UM XenaTelbHO COeANHUTL C TOPU3OHTANIbHBIMY NPOBOAAMU 3a3eMIEHUS A5
06pa3oBaHNa cUCTeMbl 3a3eM/1EHNS BCeli BETPO3MEKTPUYECKON cTaHLMK. DT0. BHYACTHOCTU, NOME3HO B C/lyYae
TPYAHOCTEl C NoNyvYeHNeM XOpOoLLEro CoONpPoTUBNEHUS 3a3eMIEHNA ANSA KaXA0W oTaenbHO B3Y.

MpumeuyaHne — CoeAuHUTb CUCTEMbI 3a3eMSIEHNA OTAe/NbHbIX BAY cnegyet npy nomowu npoBOAOB
3a3eM/IEHUS, NPOXOASALWMNX BAOIb TOKONPOBOASAWMX KabGeneli, noaBeaeHHbIX K BAY.

CucTtema 3a3emneHuns BeTpOS}'IeKTpVIHecKOVI CTaHunn nmeet 60/blIOE 3HaYeHne ANA 3alnTbl aNEeKTpuyec-
KUX CNCTEM, T. K. HU3BKOOMHaA CUCTEMA 3a3eMJ/IEHUA CHUXaET PpasHULY 3/IEKTPUYECKUX NOTEHLUaoB Mexay pas-
NNYHBIMU KOHCTPYKUMAMUN BeTpOSI‘IeKTpI/I‘-IECKOI‘/II CTaHUuun Nn. Taknm o6pa30|v|, YMeHbLUaeT noMexu, HaBognumble Ha
SN1EKTPNYECKNEe KOHTaKTbI.

[ANa CHUXeHUs BEPOATHOCTM nonajaHusa NpAMbIX BCNblWEK MOSIHUA B KkabenbHble KaHanbl, NPON0XEeHHblEe B
3emM/sie, a Takxe anda ymeHbleHnsa BO3,quICTBVIF| MOSIHUK Ha kabenun npoBsoA 3asemMnieHnda, Wan. B cnyvyae 6onee
LLNPOKUX KabenbHbIX KaHaNO0B, HECKO/bKO npoBOAOB 3a3eM/IeHUA pekomeHayeTcd npoknagbiBatb NOBEPX Ka-
6eNbHbIX KaHaNoB.

9.6 icnonHeHne n TexobCcnyXuBaHme CMCTeMbl 3a3eMIeHns

Pa3paboTunk CMCTEMbI 3a3eMIEHNSA J0/KEH NOATOTOBUTL M/1aH MOHTaXHbIX paboT, B KOTOPOM 6yaeT npuse-
[leHa cXeMa CUCTEMbI 3a3eM/IEHNS C NOAPOGHOCTAMM MO TOUKAM KOHTaKTa, UCNO/Tb30BaHUI0 COeAIHUTENE, KNneM-
MaMm ¥ CBapHbIM LUBaM, MOJIOXEHNI0 U KOIMYECTBY BbIBOAOB, @ TaKXe UX TUMY U KauyecTBy.

OcMOTp HEeo6X04MMO NPOBOAUTL BO BPEMS CTPOUTESNbHbIX paboT, B 0COGEHHOCTW, Mnepepn 3a/uBKOWA
6eToHa.

MpunmMmeyaHune — [0 3NEKTPOTEXHNYECKAM Npasuiam 1M HopMam [10XeT I'IOTpe6OBaTbCﬂ n3mepeHue conpo-
TUBJ/IEHNA 3a3eM/IeHUs.

B pykoBOACTBE MO TEXHUYECKOMY OOC/Y)KMBAHUIO W 3KCMyaTalun JO/HKHO ObiTb OMMUCAHO, KakK 4acTo u
Kaknum 06pa3om NpoBOANTL OCMOTP M TEXOBCNYXMBaHNE CUCTEMbI 3a3eMsieHuns. PazpaboTunk BOY fonxeH corna-
coBaTb C ofepaTopoM NepMogMYHOCTb OCMOTPOB. He06X0ANMO yunTbiBaTb arpecCUBHYIO cpedy, B 3aBUCUMOCTH
OT KOTOPOI BO3MOXHO NOHAJ06MTCA NPoBOAUTL 60ee YacTblli 0OCMOTP. ECnu ycTaHOBNEHO, YTO 3/1eMeHThbl B
cucteme 3aseM/IEHUS UMEIOT onpejesieHHblli CPOK CMyX6bl, TO MHTEpPBa MexAy OCMOTpaMn He MOXeT 6bITb
60/1bLIEe CaMOoro KOPOTKOro PacyeTHOTro CpoKa C/yX6bl 31eMeHTa.
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10 Bbes3onacHOCTb nepcoHasna

MoHTax 60nblinx BOY Ha cylle 3aHMMaeT HECKO/IbKO AHell, ecin BKIouaTbh BpeMs, Heob6xoAnMoe ans
CcOOpPKN NAEeMOHTaXa 04eHb 60/bLLINX UCNOb3YeMbIX KpaHOB. C Apyroli CTOPOHbI. BOY Ha Bofe MOXHO ycTaHo-
BWUTb B TEYUEHME [HA NPU UCMNOIb30BAHUN ClelMasnbHblX CYy0B UM camonofbeMHblX nnaropm. B nio6om cny-
yae 06bI4HO B TEYEHME HECKO/IbKUX Hefe/b Noc/e BO3BeAeHUA BAY n g0 BBeeHNs ee B IKCnyaTaLuio nposo-
[AsTCA 3aBepliatolme paboTbl. B TeyeHne aToro nepnoga 60bLIOe KONMYECTBO Ntofeli paboTaeT BHYTPU, Ha 1
0KoJs10 BAY. B yka3aHHbI nepnof nepcoHas nojsepraercs 3Ha4nMTesisHOMY PUCKYy NOpaxeHUs MosIHMeit B cinyyae
yAapos MonHUN B BAY.

MoaToMy HE06X0ANMO YCTAaHOBUTb NpaBuia TEXHUKN 6€30MacHOCTU B OTHOLWEHUW yAapoB MOSTHUKU. DTn
npasuia fo/HKHbI BKIOYATL:

- peryfnsipHoe nsyyeHne MecTHbIX MeTeopOosIorMyecknx CBoA0K {HanpmmMep, kaxaoe yTpo);

- 0byyeHue nepcoHana okasaHuio NepBoin MeauLMHCKON NOMOLLM NPV MOTyYEHUN TpaBM MOIHUEN N TPaBM
BC/Ie[ICTBME MOPAXEHWUSA 3/IEKTPOTOKOM:

- He3ameAnTelbHOe NCNOJIb30BaHNe NepexoHblX COeAUHNTENen CUCTEMbI 3a3eM/IeHNS:

- obopyoBaHue 6e30nacHbIX MecT;

- 0CBE/IOMJIEHNE BCETO MepcoHasa Ha nsoljajke o CUrHasax onoBeLjeHns 0 MO/THNEBO ONacHoCTH;

- UIHCTPYKTMpPOBaHMe nepcoHana:

- N0 opraHusauuun HabnwaeHnin 3a 06pasoBaHMeM rpo30BbIX 0671aK0B, C/bILVMbIM [POMOM M BUAUMON MOSI-
Huen;

- 0 MpM3HakKax, NokasblBaloLMX Ha/IMuymne rpo30BbiX I1EKTPUYECKMNX NOJIell BbICOKOTO HAMPSHXKEeHNA: Hasnek-
TPU30BaHHble BOOChI, WYMbl OT M1OXUX KOHTAKTOB WX CBEYEHUE HA 3a0CTPEHHbIX 3/1EMEHTAX KOHCTPYKLWIA,
Hanpumep, y BO3[YyLIHbIX CUCTEM NepexsaTta yapoB MOJSIHUU;

- 0 HE06X0AMMOCTM NpekpaLleHnsa paboTel U NepemelleHns B 6anxaiiliee 6e3onacHoe MecTo Npu Haanyum
[JaHHbIX MPU3HAKOB UK B C/lyHae NoJslyYeHn CUTHasIoB 0 MOJIHUEBOI OMacHOCTU.

9T npaBuia TEXHWUKN 6e30MacHOCTY ciefyeT BK/IYNTL B MJ1aH N0 OXpaHe 3[,0p0BbA 1 TeXHNKe 6e30nacHo-
CTN ANA CTPOUTEeNbHOW NoLWaAky, a Takxe cnefyeT BKIIOUMTbL B PyKOBOACTBO MO ycTaHOBKe BAY. B pykoBoAacTBa
no TO u akcnayaTtauuu, npegoctaBnsemble nocTaslmkom BIY.

MeTeo6t0p0 06bIYHO COCTABMAOT 4OCTATOYHO TOYHbIE MPOrHO3bl FPO30BbIX AHEN N MOTYT OKa3blBaTh yCAYrn
no npeaynpexaeHnto 0 MO/THMEBON 0NacHOCTM No TenedoHy, hakcy nnn cetn NHTepHeT. MonyyeHne faHHbIX
ycnyrcnegyeT npegycmMoTpeTh B npouecce BO3BeEHNSA N CTPOUTENLCTBA, MPU 3TOM HE06XO0ANUMOCTb UHCTPYKTHU-
poBaHuA nofel o BeAeHUn HabnwgeHns 3a ob6pazoBaHmem ho30BbIX 061aKoB, FPOMOM (C/bILLVMbIM Ha paccTo-
AHUM 10— 15 KM) ¥ MONHUEN (BUAUMOI Ha paccTosHUM - 30 KM) iBNseTca 06A3aTeNbHOM.

AnbTepHaTMBOIi ONOBELLEHNI0 MeTEe060po ABNAETCSA NPUo6GpPeTEHNE TOKANTbHbIX 1 NEPEHOCHbIX YCTPOWCTB
06HapyxXeHVa 1 npeaynpexgeHus o NpueAMKeHNN rposbl.

HekoTopble cucTeMbl NpefynpexaeHns 0 MOJIHMEBON 0NAacCHOCTU MOTYT He BblAaBaTtb NpeAynpexaeHuns no
BCEM BCMbILIKAM MOJIHUW, OCOGEHHO MO NepBOIi BCMbIWKe MOJIHUU B o6pasytolleiics rpose. MoaTtomy kpaiiHe
BaXHO, YTOObI BECb NEpCOoHan 6bl/1 0CBEA0M/IEH 06 ONACHOCTY MOTHUM B Lie/ISiX 6€30NacHOCTU.

Bo Bpems cTpouTebHbIX paboT KpaHbl, reHepaTopb! 1 T. . HE06X04MMO NOACOEeAUHNTL K CUCTEME 3a3eMie-
HUA KaK MOXHO bbICcTpee.

Moawn, paboTatoLme Ha HapyXXHOli CTOPOHE FOHAO0/bl U Ha JIONACTAX, HAX04ATCA B 30HE pUCKa TOYHO TakK Xe.
Kak v toaun, nepeasurarolecs no maute BIY. ctoswme psagom ¢ MayToid, B3bupatolnecs no necTHuue, npuka-
calLmecs K 3/IleKTpMYecknm Lensm uam paboTawlyme ¢ HUMK, C annapaTHON CUCTEMO CBA3W U T. M., 1 6yayT
nofsepraTbCa ONacHOCTW, ec/IM MOHMA yaapuT B B3Y. MoaToMy um Heo6XxoAUMO AaTb ykasaHue npekpatutb
paboTy, uATM B 6e30nacHoe MecTo U Haxo4UTbLCA TaM 10 MOMEHTa NpekpalLyeHns 0nacHoOCTH.

MnaTtopMbl BHYTPY NYCTOTE/IbIX MaYT B Le/IOM cuuTaloTcA 6e30nacHbLIMU MecTamu, T. K. MayTa obpasyeT
npakTuyeckun ngeanbHyto knetky ®apages. /iiogam, Haxogsawmmcs Ha B3Y. cnegyet gaTb ykazaHue npekpatuTb
pa6oty, uaTK Ao 6avnxaiein nNatopmMbl BHYTPU MayThbl 1 0OCTaBaTbCA TaMm [0 Tex Nnop. noka rposa He npoiiger.
[Opyrue 6esonacHble MecTa — BHYTPU MeTa/l/IM4eCKNX Te/TEXEK Ha KpblLLe, MeTa/l/IM4eCKNX KOHTEWHepoB 1 T.0.

NMpumMmeyaHus

1 Mopsim cnepyeT AaTb ykasaHue CTOATb UM CUMAETb Ha nnatdopme n usberatb KacaHus 3/1eKTPONPOBOAALINX
CUCTEM, NPOXOASLLUX BEPTUKASIbHO BHYTPU MauTbl, TAKUX KaK 3/1IEKTPUYECKME CUCTEMBI.

YT06bl HEe 6bII0 TPyAHOCTEW C nepepadvell coobLWEeHN A Ha CTPOMTENbHON MaowaAke, BO3MOXHO, HE06X0AMMO
BBECTU KaKoW-HUBYAb aKkycTUYeckuii curHan npegynpexmaeHus, paguo unu nofo6Hble apdekTUBHbIE cpeacTBa npeayn-
pexaeHns ans o6WUpHO TeppuTopun (3TO FOXET GbITb MPOCTO MHOrOKpaTHOE 3ByYaHUMe aBTOMOGW/ILHOFO WM MHEB-
MaTUYeCcKoro rygka).
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2 B fokymeHTauuu no BIY pomkHbl GbiTb onpedeneHbl 6e3onacHbie mMecta B BIY. BkAouyas Heob6Xoanmbie
6e3onacHble pacCTosiHUA W Apyrue Mepbl NPefoCTOPOXHOCTU, KOTOPble HEeO6XOAMMO MPUHATL, HaxXO4sCb B
6e3onacHomM MecTe. B cTaHgapTe [LJ npuBOAMTCS PYKOBOACTBO, Kak MpPOBECTV NOApO6GHbLIA pacueT 6e3onacHoro
paccTosiHus.

11 [JoKymeHTauua Ha CUCTEMY MOJIHME3aLUUTDI

11.1 O6uwme nonoxeHus

B faHHbI pa3gen BkIOUYeHa BCA He06xoaMMasn oKyMeHTauus.

[okyMeHTauusa, Heo6xoaumas BO BpeMsa aHanmMsa KOHCTPyKuuu, npuBoamTca B 11.2. a ana aHanusa nno-
waakv B 11.3. flokymeHTaumsa, Heobxogmmas 4,0 Havana NpoBefeHns 0CMOoTpa CUCTEM MOJIHME3aLWUThbl. NPUBO-
autca B 11.4. a pykoBoAcTBa nepeyuvcriedHsl B 11.5.

[lokyMeHTaLMa MOXeT BKIo4YaTb MO0 eAUHUYHbIA LOKYMEHT, 60 CCbIIKA Ha CTaHOAPTHYH [0KYMEH-
Tauuio.

11.2 lokymeHTauusa, Heobxoammasa BO BpeMs aHanm3a KOHCTPYKLUHK

LleHTpoM BHUMaHWS 061 mMX AoKyMeHTOB (11.2.1) gomxHa 6biTb BAY B Lie/10M, CONMcaHnemM Mcnosib3yemoro
npuHumnna s3awmntbl. OHW JO/KHBI BKOYATb CCbIJIKM Ha Agpyrue, 6onee nogpo6HbIe AOKYMEHTbI MO /loNacTam
poTopa, MexaHM4yeckuM, 3N1eKTpPUYEeCcKUM cucTemMam, cucteMam meTtannmsaunm, 3aseMaeHnsa n gpyrum cuctemam
(11.2.2 — 11.26).

11.2.1 O6uwasa fokymeHTaums

a) 06Wnii yepTex (ogHONMNHEHOE NpeAcTaBNeHne) MOTHMe3aLWTbl BAY. Bk YaoWwmii:

1) oTAenbHbIe KOHCTPYKUUN N COeANHEeHUS:
2) anekTpuyeckue cxembl € ykazaHmem 3M3 u ux rpaHul, B NpunoxeHun E npuBoaaTca OCHOBHble
npyYMepbl Takoi 4OKyMEeHTaLuu;
3) BO34YLUHblE CUCTEMbI NepexBaTa BCMbILWEK MOSTHUK;
4) pacnonoxeHune BepTUKabHbIX MOTHNEOTBOAOB:
5) 3a3emnsioLWwme 31eKTpobl U KOHTPO/Ib MOBEPXHOCTHOrO NoTeHumana,
6) pacnonoxeHune WUH MeTann3aunm u KOHTaKTHbIX LUNH;
7) pacnonoxeHue Y30,
8) TOUKM MeTannunsaunm sKkpaHa kabens:
6) NpoekTupoBaHue:
1) onucaHue TOro, kKakum o6pa3om TOK MOJSTHUM BLIBOAUTCA U3 TOUEK Nepexsara:
2) ypoBeHb MOJIHME3aLWUTbI, NCMONb3YeMblii A8 KOHCTPYKLWK;
3) ecnun Mcnonb3yeTcs YpoBEHb MOMTHME3ALWUTbI HKe YM3-1. aHann3 pucka foKeH 6biTb OTPaxeH B
[OKYMeHTax;
4) aHanun3 pacnpegeneHns Toka MosiHuM no BAY;
5) BbIGOpP 1M NpOBepKa cornacoBaHuns anekTpoaHeprum Y3[;

B) NpaBunia TeXHUKM 6e30MacHOCTU OTHOCUTENbHO MOMHUN.

11.2.2 [okymeHTauusa no sonacTtu portopa

a) uepTex ionacTeil poTopa, BKAOYALLWIA:

1) nnowaamn nonepeyHoro ce4eHns BepTUKanbHOro MOSIHMEOTBOAA,;
2) no6ble [oN0HUTE IbHbIE TOKONPOBOAALLNE 3NEMEHTHI;
3) anemMeHTbl MeTannnsauuu;

6) onncaHue, BkNYatlLLee:

1) MOHTaX BO34YLUHONM CUCTEMbI MepexBaTa BCMbILLeK MOSIHUW 1 CUCTEMbl BEPTUKA/IbHbIX MOTHNEOTBO-
[0B;

2) Mepbl, NnpeanpuHYUMaeMble BO n3bexaHne BHyTpeHHero ,yrosoro npo6os B onactu;

3) onpegenexHne He0O6XO0AMMOro 0OCMOTPa Y TEXOHCNYXMBAHUA BO3AYLWHON CUCTEMBI NepexBaTta BCMbl-
LWeK MOJSTHAW, UCKPOBbIX 3a30P0OB U/IN CKO/b3ALMX KOHTAKTOB;

4)onpepenexHne Heo6xo4MMOro 0CMOTpPa U TEXOBCNYXKNBAHUS CUCTEMbI BEPTUKANbHbIX MOSTHNEOTBOL0B
N CoOeNHUTENbHbIX 3/IEMEHTOB;

5) UHCTPYKL MW MO OCMOTPY M TEXOOCNYXUBAHUIO;

B) 4OKYMEHTaLMA No MeTOAY NPOBEPKM, NOATBEPXKAAOLWEMY CMTOCOGHOCTbL BO3AYLWHOW CUCTEMbI NepexBa-
Ta BCMbILWEK MOMHUM NepexBaTbiBaTb yAapbl MONHUN U MPOBOAUTL TOKN MOJTHUN.
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11.2.3 lokymeHTaLmMa Ha MexaHn4yeckne cuctemMbl

a) laHHble M0 NPOXOXAEHNI0 TOKa MOJTHUN:

6) onucaHusa mep. npegnpuHUMaeMbix 419 3aWnTbl NOALWUMTHUKOB U TMAPABANYECKUX CUCTEM OT BO3geli-
CTBUA TOKa MONHUK. OnucaHne f0/KHO BKAYATb OKYMEHTaL Mo U NoATBEpXAeHe 0TPaboTaHHON TEXHONOrMK
n/Mnn oTYETbI NO UCMbITAHMAM, NoKa3sbiBalLWme aPPEeKTUBHOCTb 3aLLUTHBLIX Mep;

B) MNPV OTCYTCTBMMW MOJIHME3ALNTbI B OTYETaxX MO NCMbITAHUAM HEOOXOAMMO NokKasaTb, YTO Aaxe npu pery-
NAPHbIX yAapax MOHUA NOALWUMHNKA CNOCO6HbI (DYHKLMOHMPOBATb B TEYEHWE BCEro CpokKa CAyxobl.

11.2.4 lokyMeHTaLnsa Ha 3NeKTpuyeckne n 3N1eKTPOHHbIe CUCTEMDbI

a) NnaH 3KPaHMPOBAaHUA N YCTAHOBKW 3/IEKTPUYECKUX U 3/TEKTPOHHBIX CUCTEM;

6) BbI6GOp 1 cornacosaHue Y3IT;

B) YPOBHU yCTOWYMBOCTY 060pya0BaHua B 3M3;

r)nnaxd TO ans Y30,

[) aHanus, onpegenaowmii He06X0ANMOCTb NCMNONb30BaHUSA BbICOKOBO/IbTHLIX Pa3psAHNKOB.

11.2.5 lokymeHTaLumna Ha CUCTeMbl 3a30M/IEHUA U MeTannamnsayumn

a) 06LmMii NNaH aNeKTPMYeckol aKBUNoTeHLmanmsaunm 4na BCex CUCTEM MeTannnsaumnmn n 3a3eMneHmns B
BOY. nokasbiBatoLnii 06LLYI0 CUCTEMY 3/IeKTPUUECKOW 3KBUMOTEHLMANbHOW MeTannmsauum;

6) onucaHuns 1 YepTexu, Bk YaloLMe COOTBETCTBYOLWNE AaHHble:

B) ONMcaHue KOHTPo/s 3a o6ecnevyeHneM kavyecTsa CoeUHEHNIA.

11.2.6 JlokyMeHTaLnsa Ha CUCTEMbl MOMTHME3aLWNTbl KOpnyca roHAO0Nbl, CTYNULbl U MaUThl

a) yepTex, cogepxalyuii cnefyLyo nHopmaunio:

1) KOXyX FOHAO/bI, 06TekaTeslb C NOKAa30M MeTas/l/INYecKNX 31eMeHTOB, UCNOJIb3yeMbIX B KayecTse
BO3JYLIHON CUCTEMbI NepexBaTa BCMbILWEeK MOTHUK;

2) BO3JYLUHblE CUCTEMbI NepexBaTa BCMbILWEK MONMHUN;

3) MeTannunsauus:

4) meTannnyeckne ceTn Uan 3akpbiTble MeTaIM4yeckue KaHasbl, eCiin ecTb:

5) cpefcTBa aKpaHMpPOBaHUA CTYNWLbI U FTOHA0bI.

6) 0OTYETHLI MO UCMbITAHUAM, €C/TN HEOOXOANMO;

B) MeTa//In3auns BHEWHNX MOJTHNe3aLWUTHbIX CUCTEM 415 6ETOHHbIX MayT C MeTan/inyeckoil apmaTypoii
MauThl:

r) pasMmepbl KOHCTPYKLNOHHbIX 3/IEMEHTOB pelleTyaToi MayTbl.

11.3 CneunanbHas nHopmaymnsa o nnowagke

a)uyacTtoTa BO3HUKHOBEHUSA MOJSTHUM B MECTE HaXOXAEHNS BETPO3NEKTPUYECKOW CTaHL MK,
6) 4ONOSTHUTENIBHO A9 [OKYMEHTAaLUN NO 3a3eM/IEHNIO:

1) cTabuNbHOCTb NPOBOASALL X CBOWCTB MNOYBbI;

2) TOK 3aMblKaHWA Ha 3eM/I0:

3) BpeMs oTko4eHna K3 Ha 3em/to;
B) MN1aH N0 OXpaHe 3[0POBbS N TEXHNKe 6e30NacHOCTK AN CTPOUTESTbHOW NoWagKu.

11.4 flokymeHTauusa, npegocrasnsaemMasn Ana nposefeHnsa nposepok CM3

a)onucaHve CM3;

6) onucaHne CUCTeMbl 3a3eM/IEHUS:

B) OTYETbI N0 NpeAbIAYLW MM NpoBEpPKaM (eCN NPUMEHNMO).

Mo pe3ynbTatam NnpoBepok CM3 fo/kKHbI 6bITb 0POPMAEHbI OTYETHI (OTYETbI MO BHELWHEMY ocMoTpy CM3,
OoT4YeTbl MO NOSIHON npoBepke CM3 nT. 4.).

11.5 PykoBoacTtea

Bonpocsl, kacawLwmecs CUCTEM MOJSTHME3ALLUTbI N 3a3eMIEHUA AO/IKHbI PACKPbIBATLCS B CNEAYOLWNX py-
KOBOACTBAX:

a) no o6ecneyeHunto KavecTaa:

6) N0 MOHTaXy yHAameHTa:

B) N0 TeX06CNYXMNBaHMIO PyHAaMeHTa:

r) No yctaHoBke BJY.

Aa) no TO nakcnnyaTtauun BIY.
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12 MpoBepKN CUCTEMbI MOJSTHME3ALNTI

12.1 O6bem NpoBepoOK

MporpaMma npoBepoK Ao0/KHA 6biTb yCTAHOBMEHA Kak 4YacTb KOHLENuUMM MonHuesawuTtsl. Llenb
npoBepok — y6eaunTbCs, 4To:

-CM3 npogonxaeT cCOOTBETCTBOBATb NEPBOHAYAIbHOMY BapMaHTy KOHCTPYKLUN, OCHOBAHHOM Ha JaHHOM
cTaHpgapre:

- BCe 3/1eMeHTbl CM3 HaxoAsiTCA B XOPOLUEM COCTOSAHUM U CNOCOGHbI BbIMOTHATL CBOU (hYHKL UK.

CM3 gomkHa 6biTb pazpaboTaHa Takum ob6pa3om, 4To6bl y onepaTopa 6bis1a BO3MOXHOCTb OCMOTPETh OTBET-
CTBEHHbIE 3/1eMEHTbI CUCTEMBI.

MpoussoauTens BY HeceT 0TBETCTBEHHOCTb 3@ COCTaB/IEHME NJ1aHa NPOBEPOK/MHCTPYKLNIA MO OCMOTPY U
BK/1lOYEHME MeCT C aBTOMaTM4YeCKUM ynpaB/ieHreM B MHCTPYKL MM MO aKcnayaTauny, pykosoacTtea no TO n aken-
nyaTauuun. a Takxe B pyKOBOACTBA /10 TEX0OCNYXMBaHUIO hyHAAMEHTA U T. 4.

12.2 MopApoK NpoBEPOK

12.2.1 O6umMe nonoxeHns

[omkHa 6bITb COCTaB/eHa NnporpaMma noBepok. MpoBepkn f0MKHbI NPOBOAUTLCA B COOTBETCTBUM € 12.1 1
BO BpeMs:

- U3roToeneHuns BIY:

- MOHTaxa B3Y;

- BBoAa BJY B akcnnyataumio; a Takxe

-yepes onpefesnieHHble NPOMEXYTKN BpEMEHW B 3aBUCMMOCTY OT MecTa pacnonoxeHus BAY (obuwme mak-
CUManbHble NPOMEXYTKN BPEMEHU MeXAY perynsapHbIMy NpoBepkaMun NpuBoasaTcs B Tabnuue 7);

- nocfe AeMoHTaxa uim pemoHTa yactein BOY (Hanpvumep, nonacTtei, OCHOBHbIX 3/IEMEHTOB, CUCTEM ynpas-
NEeHnsa U T. n.).

12.2.2 TpoBepKn BO BpeMSA U3rOTOB/IEHUA BETPO3HEPreTUYECKUX YCTaHOBOK

MporpamMmma NpoBepoK MOXeT B6bITb cocTaBneHa KoHTponepamu OTK nam ¢ nomMoLybio aBTOMaTUYeCcKoro
ynpasfieHnsi B COOTBETCTBUN C NOJIOXEHUAMM NaHa NpoBepok. Bo Bpemsa U3rotosneHuns, c60pku 1 ycTaHOBKN
B3Y Heobxoanmo y6eanTbes, 4TO BCce 060pyA0BaHNe U Mepbl OTHOCUTEIbHO MOJTHME3ALLUTbI BbINO/THEHbI HaA1e-
Xawum obpasom. Bce BaxHble geTanu O/MKHbI 6blTh BKIOYEHbBI B MHCTPYKL MM NO aKcnayaTauum u T. n.

12.2.3 NMpoBepKM BO BpeEMA MOHTaXa BETPOIHEPreTUYeCcknx yCTaHOBOK

Bo Bpemsi MOHTaXa cMcTemy 3a3eMieHns Heo6XoANMO TLLaTesIbHO OCMOTPEeThb 1 06paTNTb BHUMaHMWE Ha:

- MexaHu4yeckoe NoBpexaeHne BO BpeMs 3KCKaBaTOPHbIX PabOoT M 3aCbINKW BbIHYTbIM TPYHTOM;

- MexaHN4ecKyt YCTOWYMBOCTb BO BPEMS 3a/IMBKN 6ETOHA;

- 3/1eKTPNYECKY0 COBMECTUMOCTb C APYIMMYU CTaslbHbIMUW geTansamu (Hanpumep, CTyMeHbKN C HapYXHO
CTOPOHbI);

- coefJMHeHMne c cMcTemMamm 3aseMneHns pyHaameHTa,;

- cOefJHeHNE C BHELWHUMMN CUCTEMAMUN 3a3eMNEHNS;

- 3/IEKTPOXUMMNYECKYIO KOPPO3NIO.

Cuctema MOXeT BK/HOYaTb 3/IEMEHTbI, KOTOPble HEBO3MOXHO OCMOTPETb BO BPEMSA NPOBEPKU, U Ha HUX
cnepyet obpaliaTtb 0C060e BHMMaHWe BO BpeMs YCTaHOBKMW.

12.2.4 MpoBepkn BO Bpems BBOAA BeTPOIHEpPreTUYeckoll YCTAHOBKM B 3KcnayaTauui u
nepuoan4yeckno NpPoBepkun

YacTblo BBOZA BIY B akcnnyaTauuio ABNsSeTCA NpoBepka cUCTeMbl MOSTHME3aWwnTbl. OHa Ao/KHa 6bITb
npoBefieHa, N0 MeHblleli Mepe, NyTeM OCMOTPa, a Takxe N3MepeHus HenpepbIBHOCTM B MecTax, rge cucrema
MOTHMEe3alNTbl He MOXeT 6bITb MPoBEpeHa.

Korga nnaH npoBepok cocTas/ieH, HE06X0AUMO 06paTUTbL BHUMaHWE Ha cnefyroline MOMEHTbI:

- 3p03KA M KOPPO3UA 3/1IEMEHTOB BO3/YLUHOIO Nepexsara BCblleK MOJIHAW (TO/ILKO Nepuoguyeckas npo-
Bepka);

- MexaHuyeckue n aneKTpuyeckmne CBoNCTBa NPOBOLHUKOB, COEMHEHNI, NCKPOBbIX 3a30POB WX CKOMb3A-
LLINX KOHTaKTOB;

- COCTOSIHME COeJMHEHWUIA, IKBUMOTEHLMaNbHON MeTannnsauun, KpenaeHuii nT. n.;

-cocTosiHue Y3IT;

- KOPPO3UI0 3a3eMJIAOLLNX 3/IEKTPOL0B (TO/IbKO Nepuognyeckas nposepka).
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Yepes onpegeneHHble NpOMeXyTKu BpeMeHun (NpuBefeHHble B Tabnuue 7) A0/KHA NPOBOANTHLCS NONHAA
npoBepka, BK/1l0Yasa MU3MepeHns HenpepbIBHOCTN B OTBETCTBEHHbIX 3/1leMeHTax CM3 n nposepky Y3I1, 3a KOTOpbI-
MV He BefdeTca HabnaeHne.

MpounsBoanTenb nonacTtei n nponssoguTens BAY moryT B cBOMX pykoBogcTBax no TO u akcnayaTtauuu
YCTaHOBUTbL ONpefe/ieHHble NPOMEXYTKM BpeMeHu Mexay nposepkamu CM3 B 3aBucumocTu oT Na. konnyectsa
BCMbILLIEK MO/THUU B rof, HA OCHOBE NPOYHOCTW MOTHUE3AaLNTHON KOHCTPYKL UK, MPOBEPEHHOI NyTeM aHanusa un
NCNbITaHWIA.

N3mepeHns HenpepbIBHOCTA MOXHO NPOBECTU C UCMOJIb30BaHMEM MOCTOAHHOIO TOKa U NOA06HLIMU METO-
famun. OcHoBHas Lenb— y6eanTbCa B LE/IOCTHOCTU COeJMHEHUS, a He ONpeAeeHHOr0 KOHKPEeTHOro 3HavyeHus.
YpenbHble BEMUYUHBI MOTYT UCNOMb30BaTLCA B KAYECTBE ONOPHbLIX MexXAy NpoBefeHnemM nepuoguyecknx nusme-
peHwii. iamepuTenbHble TOUYKM U Npefenbl n3MepeHunit 4O/MKHbI ObITb YETKO YCTaHOB/IEHbI B PyKOBOACTBE N0 TO 1
aKcnayaTauuu.

HenpepbIBHOCTb BEPTUKA/IbHBIX MO/THNEOTBOAOB B lIonacTax BOY gonxHa obecneunsarbca 6narogaps KOoH-
CTPYKLUU CUCTEMBI U MPOBEPATLCA BO BPEMS U3rOTOB/IEHUA, TakuM 06pa3om, HeT He06XoAMMOCTU NPOBOAUTL
M3MepeHns HenpepbIBHOCTU B NMOJIEBbIX YC0BUSIX.

Tab6nuya 7— MNepuoAnyHOCTb 06 KX NpoBepok CM3

MonHas nposepka, BkawYaloWan
M3MepeHns HenpepbiBHOCTYN
(kaxablit X ropg)

BHewHnt ocmoTp

YpoBeHb 3alunThbl (kaxabiii X rop)

Inll 1 2

MwnlvV 1 4

12.2.5 TpoBepka nocsie AeMOHTaxa M peMOHTa OCHOBHbIX YacTei

Mocne geMoHTaxa Uan peMoHTa OCHOBHbIX YacTel B3Y Heob6xoammo y6eamnTbes, 4TO BCe 060pyAoBaHue,
nmetrolee oTHoweHne KCM3, OMNXHBIM 06pPa30M YCTAHOB/IEHO Ha NpeXHee MecTo. MNMpu Heo6XoaMMOCTU MOXET
6bITb NpOBe/eHa NosiHas npoBepka.

Korga B3Y paboTaeT B HOpMasibHOM pexunme, 4yactota NnpoBepok byaeT onpefensATbCs B 3aBUCUMOCTHU OT
YyCNOBMWIA MECTHOW OKpyXXatoLel cpefbl, HO NPOBOANTbL NPOBEPKY BAY cnepyeT ¢ 4yacToToON, He pexe yKka3aHHON
B Tabnvue 7.

12.3 TexobcnyxuBaHue

PerynspHble NpPOBEPKM SIBNAKTCSA OCHOBONOArallnm ycoBMeM AN HafexHol akcnayataymm CM3 B3Y.

Ecnun koHCcTpyKuma CM3 cogepXnT nsHallmBaemble getanu (TOYKM BO3AYLIHOIO Nnepexsara BCNblWeK MosI-
HUW. MeXaHnyeckue CKOMb3sALMe KOHTaKTbl, NCKPOBbIE 3a30pbl, YCTPOKCTBA 3alUThl OT NepeHanpsxeHuii n T.n.).
Heo6X04MMO rapaHTUpoBaTh, YTO 3TN AeTanun NPOXOAAT PerynspHbIi TEXOCMOTP BO BPEMS PErysipHbIX MPOBEPOK,
a Takxe B COOTBETCTBUM C OXMAAEMbIM CPOKOM WX 3KCMAyaTaluu, Uam xe Heo6XoANMO rapaHTupoBaTb, UTO 3a
X COCTOSAHMEM CneauT cucTeMa aBToMaTMyeckoro KOHTPoNs, kotopas nHcpopmmpyet onepatopa B3Y o Heucn-
paBHOCTY 3/1leMeHTa.

Bce M3HOLWEeHHbIe UM HencnpaBHble 3/IeMEHTbI A0/MKHbI 6bITb HEME/TIEHHO 3aMEeHEHbI.
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MpunoxeHune A
(cnpaBouHoOe€)

Bo3aeiicTBME MOSTHUM HA BETPO3HEPreTUYecKyt yCTaHOBKY

A.1 MonHneBas o6¢cTaHoBKa gna B3y

A.1.1 O6wme NonoxeHus

Llenb HacTosiLwero NpuioXeHUsa 3aknoyaeTca B NpefcTaBfeHuM Hambonee 3Ha4YMMoin nHdopmauun no MosHue-
BO/ 06cTaHOBKe, KOoTopas TpebyeTcs ANA NOHUMaHUA MOJSIHMEBOro SIBMIEHNA W NPOLEeCCOB, CBA3aHHbIX CO B3aumopeii-
CTBMEM MOJIHUKN C B3IY.

A.1.2 MNapameTpbl MOHUNY

MOMTHNIO MOXHO pacueHuBaTb Kak UCTOYHUK Toka. YeTbipe mapamMeTpa Toka MOJIHUW, NpefcTaBfsiloWwme nHTepec
[ANA NPOEeKTUPOBAHUA U onpefenieHns pasMmepa MOHMe3aWnTbl. — 3TO NWUKOBbIA TOK MOSTHUM (/), CKOPOCTb HapacTaHus
MMNynbCcoB Toka yaapa monHuwn (dtfdf). nepepgasaembiii paspag (O) u yaenoHas aneprus (W/R).

MakcumasnibHO 3amepeHHoe 3HavyeHue ToKa MOJIHUK, NPOU3BOANMOE OTAe/IbHbIM YAAapOoM, NIeXUT B AnanasoHe oT
2 kA go 300 KA. MakcMmManbHO 3aMepeHHble 3Ha4YeHNs nepeHoca 3apsga W yAenbHONW 3Heprun cocTaBAAT HECKO/bKO
coTeH KynoH (Kn) u, B kpaiiHe pegkux cnyvasx, 4o 20 MIx/OM COOTBETCTBEHHO. DTU NapamMeTpbl TOKA MOJTHAM BAUSKOT Ha
Be/IMUUHY hu3nueckoro yuiepba, npuunHaemoro nonactam B3Y w/wnu annapaType cUCTEMbl MOJSHME3ALUTbI. TOKU
yfapa MOJHWIA [aloT BbICOKME HArpysku, KOTOpble MHOTAA pa3pyLuatoT KOHCTPYKLMIO fonacTtell 3 komnosunta. OHKM Takke
B/IMAIIOT Ha YPOBHW KOCBEHHbIX BO3AENCTBUIA HA 3NEKTPUYECKne 1 3M1eKTPOHHbIe cucTeMbl. [epeHoc 3apsaa NpuBoAMT K
nnaBNeHN0 B MecTax NPUIOXKEHUA MOJSTHUW, HanpuMmep, B NMPUEMHUKaxX U APpYyrnx Mectax, rae TOKM MOJSIHWUU [O/DKHbI
NpoiTK Yepes 3a30pbl Ha NYTK TOoKa. BAnAHUA yeTbipex napameTpoB TOKa MOJTHUW Ha CUCTEMbl MOJTHUE3aLTbl CBeAEeHbI
B Tabnuuy A.3.

MakcumasibHble 3HaYeHUsA 3TUX NapameTpoB Peasin3yloTcs /Mb B MasioM NPoLeHTe BChbllweK MonHun. CpepHee
3Ha4YeHne MMKOBOrO TOKA MOJIHUM cocTasnseT npuMepHo 30 KA CO CpefHUMW 3HAYeHWAMU nepeHoca 3apsafja u yaesb-
HoW aHeprun 5 Kn n 55 k[x'OM cooTBeTCTBEHHO. KpoMe TOro, anekTpuyeckme xapakTepucTUKM TOKa MOSTHUWN MEHSIIoTCS
B 3aBMCMMOCTW OT Tuna BCMbIWKN MOJIHUW, BPEMEHMU rofa 1 reorpamyeckoro nosioxeHus.

QneKkTpuyeckne nons, HenocpeaCcTBEHHO NpewecTByOW e NMPOXOXAEHUIO MOJSIHUKN, ABNAIOTCA Takxe 4acTbio
MOJIH/EBOI 06CTAHOBKM, U 3TU NOMA ONpeAensoT, KyAa B KOHCTPYKUUIO BOWAET MOSHUA, u 6yayT Nu Henposogswme
NMOBEPXHOCTN KOHCTPYKLUMM NMPOBUTLI CTPUMEPAMU, U MOABUTCA /N B COEANHAIOLWMNX Kabensax TOK OT BHYTPEHHUX NPOBOAS-
L MX 31EMEHTOB.

A.1.3 dopmupoBaHMe MOJTHNEBOTO paspsaja u afieKkTpuyeckne napameTpbl

BcnbIWwkn MOMHWM 06pasyloTcs nocne OTAeNeHns paspsga B rpo3oBbiX o6s1akax BCAeCTBME MPOLECCOB, OMUCaH-
HbIX B Hay4HOIi nuTepaType (Hanpumep. [16J). MonHuMIO 3amevaloT, KorAa 3TOT 3apsf paspsxaeTcsi B 3eMJ1I0 WU B 30HY
C 3apaAoM NPOTUBOMOIOKHON MNONSIPHOCTU B TOM Xe UM cocegHem obnake. Cnegylouwiee fanee onucaHue KkacaeTcs
TONbKO BCMbIWEK MOJSIHAM, MNOpaxarolwmnx 3emlo, 4TO NPUBOAMUT K nepefaye 3apsga Mexay rpo3oBbiM 06/1akoM U
3emnen.

BcnbllwKa MOMHUM 06bIYHO COCTOUT M3 HECKOJIbKMX COCTaBNAAOWMX. BClO BETBb, NPOXOASALLYI0 OAWH NOHU3NPOBAH-
HbIi MyTb, Ha3blBAIOT BCMbILIKOW MOMHWUM, KOTOpas Anntca Ao 1c. OTAe NbHble 3/1IEMEHTbl BCMbIWKN Ha3biBAOT KOPOTKUMMN
1 ONVHHBIMW yAapaMy MOJTHUK, KOTopble 60/1ee U3BECTHbl Kak HenpepbiBHbIE TOKU.

CyuiectByeT gBa 6a30BbIX Tuna BCMbIEK MOMHUM — WHULUMPOBAHHbIE CBEPXY BHU3 WAW CHU3Y BBEpPX. VHULK-
MpOBaHHasi CBepXy BHW3 BCMbllKka MOMHUM 6GepeT Havano B rpo30BOi Tyuye W Hanpas/ieHa k 3emsne. W Hao6oporT,
MHULMMPOBaHHAA CHU3Y BBEPX BCMbIWKa MOMHUM 6epeT Ha4yano B OTAE/bHON BO3BbLILEHHOCTW Ha 3em/e (Harnpumep, Ha
BEPLUMHE TOpbl) UK HaBEpPXy BbICOKOW 3a3eM/IEHHOI KOHCTPYKLMW W Hanpas/ieHa B rpo30BYyl0 Tydy. Kak npasuio, atu
6a30Bble TWMbl COOTBETCTBEHHO Ha3blBAOT «BCMblllKA FPO30Bas Tyda — 3eM/S» UIN «HUCXOAALLAA BCMbIWKa» U «BCMbILL-
Ka 3emM1s1 — rpo3oBasi Tyya» WM «BOCXOAAWas (MHULUMPOBAHHAS) BCMbILLKa».

O6a Tna BCMbILEK MOMHWN Aanee NoApasfenanT B 3aBUCUMOCTM OT MOMAPHOCTU 3apsfa, CHUMAeMoro ¢ rposo-
BOI Tyun. OTpuuatenbHas BCMblLKa yMeHblIAeT oTpuuaTesbHblil paspsag oT rpo3oBoi Tyun A0 3eman. MonoxuTenbHas
BCMbILIKA NPUBOAUT K MEpeHoCy NOMOXUTENbHOro 3apsaga oT (ho30BOW Tyun A0 3eMAU. BONbLIMHCTBO BCMbIWEK MOMHUN
oTpuuaTesnbHble U cocTaBnAwT A0 90 % BCMbIWEK «rpo30Bas Tyya — 3eM/sa». MonoxuTenbHble paspsaabl COCTaBNAT
octaBwueca 10 % BCnblWeEK «rpo3oBas Tyya — 3eM/s». Kak npasBuo, nosoXutesibHble BCMbIWKWA OT/IMYAOT camble
MOLLHblE napameTpbl Toka (T. e. 6onee Bbicokne /, O n W/R). a oTpuuatenbHble BCMbILWKMA XapakTepU3ylT caMble KpyTbie
MMNYNbCbl TOKa (T. €. camble BblCOKMEe OoTHOweHusa dn'd/)

BCMbILWKM MOMTHAN HE NOXOXW APYT Ha [pyra n3-3a eCTeCTBEHHbIX U3MeHeHni B obpasyloLeii X rpo3oBoit Tyye u
MHAMBUAYaNbHBIX NMyTeil 4o 3emMnun. Hanpumep, HEBO3MOXHO MpejckasaTb, YTO clefylowas BCMbllKa MOHAW, naylias
K KOHKPETHOM KOHCTPYKLUWKW, ByAeT MMeTb MUKOBbLIA TOK 3aAaHHOV BENNYMHbI. MOXHO NNLWb CKas3aTb, YTO KOHCTPYKLMUA
MMeeT 3aflaHHYl0 BEPOATHOCTb MOPaXEHWsA BCMbIWKOW MOMIHUM C NapameTpamy ToKa, NPeBblIWAalLWUMU KOHKPETHY0
BE/INYMNHY.
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Pacnpepenenns BepoATHOCTW 3N1EKTPUYECKUX NMapameTpoB, NCNOMb3yeMblX A4S ONUCAaHUA yaapa MOHUKW, Gbinn
nosnyyeHbl 6narofaps NpsiMbiM M3MEpPeHUsIM peanbHbIX YAapoB MOJHWIA B Bbicokvue Gawhu [171, [18]. 3Tu cTtatuctuyec-
Kne faHHble napameTpoB TOKa MOSTHAM UCMONb3YIOT B CTaHjapTax MofHuesalw Tl rpynnsbl MOK 62305 (cm. Tabnuuy A.1).
Mo BceMy MUpy NoABASETCA [OMNOMHUTENbHAA MH(OPMAaLMUA C PErMOHAsbHBIX W TOCYAAaPCTBEHHbIX CUCTEM 0603HaYeHUs
MECT MOMHWA. DT CMCTEeMbl MOTYT PerncTpupoBaTb MeCTOMO/IOKEHUE yAapa MOMHUMN U OLEHUTb MUKOBbIA TOK.

PacnpefieneHnst BeposiTHOCTU, KOTOPble OMUCLIBAIOT NapaMeTpbl TOKa MOJIHWMW, OT/IMYHbI A5 KaXAOro Tuna Mos-
HWI1 (BOocxogswas|' Huexoaawas n nonoxutenbHas, oTpuyarensbHasn). CooTBeTCTBYlOWME pacnpefesieHns BeposTHOCTH
nokasaHbl HWXe BMeCTe C xapakTepHoli hOpMOil BOJMHbI KaxAoro tuna paspsga. YkasaHHblii ypoBeHb BEPOSATHOCTU
nokasbiBaeT BEPOSATHOCTb KOHKPETHOro napameTpa Toka OTAe/IbHOW MONHWK, NpeBbilalollylo TabanyHoe 3HaveHue.

A.1.4 BcnblWwkn «rpo3oBas Tyya — 3eMns»

Bcnbilwka «rpo3oBas Tyya — 3eMas» (HUCXOAAWMNIA MHULMMPOBaHHBI pa3paa) nepsoHavanbHO obpasyeT npef-
BapuTeNbHbI NPOGOW BHYTPU rpo30BOW Tyun. B HacTosiwee Bpemsi hm3nka 3TOro npouecca [0 KOHLA He u3yyeHa.
HamHoro nyulie usyyeHbl 4acTu npouecca paspsifa, KoTopble NPONCXOAAT HUXKE YPOBHSA PO30BbIX Tyu.

A.1.41 OTpuuaTtenbHblie BCNbIWKN «rpo30Bas Tyya — 3eMnsa»

Mpn oTpuuaTenbHON BCbIWKE CMeLlalWwniics nngep HUICXo4UT C rPO30BOI Tyun Ha 3eM/I0 CTYNEHSIMU B HECKO/Tb-
KO [eCSATKOB METPOB C BPEMEHHbIMU Nay3amu Mexay OTAE/IbHbIMU CTyNneHAMU npumepHo B 50 mMkc. CTyneHu umetoT
KOpoTkne (06bIYHO 1 MKC) MMNY/SbCHble TOkM 6onee 1 KA. MONHOCTbIO PasBUTLI kaHan nuaepa umeeT ob6lwwuii 3apsag
npumepHo 10 Kn unu 6onee. inameTp KaHana NexuT B fuana3oHe [0 HECKONbKUX [eCATKOB mMeTpos. O6was npoaosn-
XUTENbHOCTb Mpouecca cMellaloLerocs nmaepa cocTaBnsieT HECKO/IbKO AeCATKOB MUANCeKyH. Tycknblii kaHan nuge-
pa 06bIYHO He BUAEH HEBOOPYXXEHHbIM [1a30M.

MoTeHunan okoHYaHusA nuaepa, KOHYUK nngepa, npesbiliaeT 10 MB no oTHoweHWO K 3emne. Mo mepe npubnnxe-
HUSI KOHYMKa Nuaepa K 3emsie 3TOT BbICOKWUI MOTEeHLMan noBbilaeT HanpshkeHne 3/1eKTPUYECKOro noss Ha NoBepPXHOCTH
3emnn. Korga anektpuyeckoe rnosie Ha ypoBHE 3eMV MpeBbllaeT BeSIMUMHY 3/1eKTPUYHECcKOro npo6os Bo3gyxa, «OoTBeT-
Hble» (ABWKEeHVEe BBEPX) NUAEePbl UCXOAST OT 3€M/IM WU C KOHCTPYKLUIA Ha 3eme. DTu ABUXKYLLME BBEPX UL epbl 06bIYHO
Ha3blBalOT CoeANHUTENbHbIMU Nngepamn. CoefuHUTENbHbIE NMMAEPbl UrPAIOT BaXKHYIO POJib B ONpeAesieHun Touku npu-
NIOXKEHNSA BCMbILWKA MOSTHUM K OGBEKTY.

Korga Hucxogsawwmii cMelaowmiica nugep BcTpeyaeT ABUXYLLMIACA BBEPX COeAVHWUTENbHbI nugep, ycTaHaBnnea-
eTca HenpepbiBHas [0POXKa OT rPO30BOI Tyun K 3emnie. 3aTeM HaKOMMEHHbI B nupaep-kaHane 3apsj paspskaeTcs Ha
3eM/110 BOJIHOV TOKa, pacnpocTpaHaiolieiics 40 MOHM3MPOBAHHOIO KaHana Ha CKOpOCTW NpuMepHO paBHoli 1/3 ckopoc-
TV cBeTa. JTOT npouecc HasblBalOT nepBoii o6paTHoli MonHueli. MepBas o6paTHas MOMHWUA MOXET UMeTb NUKOBOE
3HaueHne 40 HECKONIbKUX COTEH Kuioamnep v AANTENbHOCTb HECKOSIbKO COTEH MUKpocekyHA. lMpouecc Bxoga pacnpo-
CTpaHsiowelica BHU3 MOSTHAW MokasaH Ha pucyHke A.l.

PucyHok A.1 — Tpoueccbl npu HOPMUPOBaHNM BCMbILWKN «PO30Bas Tyya — 3eMsB

Mocne BpeMeHHOTo MHTepBana oT nopsigka 10 MC A0 HECKONbKUX COTeH MC AanbHelilne maplpyTsl nuaep’
06paTHbIA yaap MOSHUM MOTYT CnefoBaTb Mo NyTW, BbIGPaHHOMY MEPBbIM 06PATHBLIM YAApPOM MOMHWUU. CTPenoBuUAHbIA
nuaep, npejwecTsyoWnii 3TUM NocneayLwuMm o6paTHbIM yaapaMm MOSHWK, 06bIYHO He SIBNAeTCst CTyneHuYaTbiM U Ha-
MHOTO 6bICTpeli (4/IMTENBHOCTb HECKO/IbKO MUMIUCEKYHA). B cpefHEM BCMbIWKA MOIHUM COLEPXKMT OT TPeX 40 YeTbipex
o6paTtHbIX YAapoB MOSHUM (BK/OUas nepsblit). O6paTHble yaapbl MOMHUM UMEOT BUAMMYIO YacTb BCMbILIKM MOSTHUM.

Mocne OAHOrO WM HECKO/IbKUX 06PaTHbIX YAApOB MOJIHUM HEMpPEpPbIBHbIA TOK (HAa3biBAeMblii TakXe AMUHHLIM
YAApOM MOJIHUM) MOXeT MpoTekaTb Yepes BCe elle WOHW3MPOBAaHHbIN KaHas. HenpepbiBHbIE TOKM 3HAYMTE/LHO OT/MYa-
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I0TCS OT KPaTKOBPEMEHHbIX TOKOB C BbICOKOW aMniMTyAoi o6paTHbIX YAapOB MOMHUWA: CPeAHAN amnauTyja Toka Haxo-
ANTCA B AMana3oHe HeCKO/IbKMX COTEH amnep, a A/IMTENIbHOCTb MOXEeT COCTaBNATb HECKO/IbKO COTEH MWUINCEKYHA,.
HenpepbiBHble TOKM NepeHocAT 6oMblune 3apsAfbl HeNOCPeACTBEHHO OT rPO30BOV Tyuu Ha 3eMmsto.

Mopsifka NOMOBWHBI BCMbILIEK «rpo30Basi Tyya — 3eM/sA» COAEPXaT HenpepbIBHbIA TOK.

Ha pucyHke A.2 nokasaH XapakTepHblii nNpouab Toka MOMHMM B OTpULATENIbHOW BCMbIWKE «rpo3oBas
Tyya — 3emns». Benep 3a KOHTAKTOM CTyneH4yaToro nngepa ¢ CoeiMHUTENIbHLIM NNLepoM NosiBASeTCA nepBblii o6part-
Hblii yaap MOMHWW, NMPUBOAALLMI K MOSBNEHUIO (Ha 3eMsie) UMMYNbCHOTO TOKa C BbICOKOW amMnauTyfoii, gnsuwierocs
HECKO/IbKO COTEH MUKpPOCeKyHA. NKoBOe 3HavyeHne Toka HaxoAuTCA B AuMana3oHe OT HeCKONbkux KA o 100 KA.
cpefHee 3HayeHune coctasnsieT nopsgka 30 kA (Tabnuua A.1). Benef 3a nepsbiMu 06paTHbIMU yAapamyi MOTHUN MOryT
BO3HUKHYTb nocneAyownii(-8) obpartHblii(-e) ygap(-bl) MOMHUM W HenpepbiBHbIA(-B) Tok(-1). XoTs nocneaytowmne
obpaTtHble yAapbl MOSIHUM O6bIYHO WMEIT HWU3KOe MUKOBOE 3HauyeHne Toka u 6onee KOPOTKWUI CPOK MO CPaBHEHWIO
C nepBbIMU ObOpaTHbIMW yAapamu MOJSIHUW, OHW, Kak npaBwuao, uUMelT 60/1ee BbICOKYI0O CKOPOCTb pocTa Toka.
OTpuuaTenbHble paspsifbl «rpo3oBas Tyya — 3eM/Isi» MOryT COCTOSITb M3 KOMOMHaLUIA pas/iMyHbIX paHee YnoMSAHYTbIX
KOMIMOHEHTOB TOKa, Kak nokasaHo Ha pucyHke A.5.

PucyHok A.2 — XapakTepHblii npothunb oTpuLaTebHON BCbIWKW «rPO30Bas Tyya — 3emnas»
(He B macluTabe)

TOK MOSIHM COCTOUT U3 OAHOMO WK 6onee pasNNyHbIX yAapPOB MOSTHUN:
- KOPOTKME yAapbl MOMHUW MPOAO/KUTEIbHOCTbIO MeHee 2 MC (pucyHok A.3);
- KOpOTKMe yAapbl MOMHUM MPOAO/IKUTENBHOCTbIO 60nee 2 Mc (PUCYHOK A.4).

O. — BuUpTyasbHOEe Hayano KoopAauHat; | — Tr.M«oabln TOK; i «— ToK; | — BpemA: 7, — Bpemsa HapacTaHus umnynbca; 2 -- Bpems
/10 NONOBUHbI 3HAYEHUS

PucyHok A.3 — OnpepgeneHne napaMeTpoB KOPOTKOro ygapa MOJSIHUU
(06bI4HO M2 < 2 MC)
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MNe<B - NPOAOMXUTENLHOCTb yAapa MOSHWM; QImg — 3apsf ANWHHOTO yaapa MOMHUK

PucyHok A.4 — OnpefeneHne napameTpoB AJINHHOTO ygapa MOSHUK
(06bI4HO 2 MC < JIxxy) < 1¢c)

Tabnuuya A.1— MNapameTpbl BCbIWKA MOSIHUM «rpo30Bas Tyya — 3eMns» (agantupoBaHa w3 Tabnuubl Al B
FOCT PM3K 62305-1)

Owvikenpo
BaHHble
Mapamer] Tun a MOSTHUN
p P 3HayeHuns 95 % 50 % 5% YAap
ana YM34
4 20 90 MepBblii  OTpuUUAaTenbHbI  KOPOTKWIA  yaap
(98 %) (80 %) MOTHUN
50 o o .
1(kA) 200 49 1.8 28.6 Mocnepytowmnii oTpuLaTenbHblii KOPOTKWIA yaap
MOTHUN
46 35 250 I'Ie;gm:m NONMIOXNUTE/IbHbIA KOPOTKUIA (EQUHUNY-
Hblli) yaap MOMHUM
" 1.3 7.5 40 OTpuuaTtenbHasa BChbILLKa
Qnaii (Kn) 300
20 80 350 MonoxnTenbHas BCMbILKa
MepBblii OTpULATENbHbLIA  KOPOTKWIA a
Oshoo (Kn) 11 45 20 MOEHMM pu P yAap
0.22 0.95 4 Mocnepytownii oTpuLaTenbHbIi KOPOTKWIA yaap
MOJTHUN
100
2 16 150 I'Iengm NONOXUTENbHbIA KOPOTKUiA (eAUHNY-
HbIA) yaap MOMHUK
6 55 550 MepBblii oTpULaTeNbHbI KOpOTKUiA yaap Mon-
HUW
WIR (KI¥/OM) 10000 0.55 6 52 Mocnepyowunii oTpuLaTenbHbIi KOPOTKKiA yaap
MOJTHUN
25 650 15 000 MepBbili NOMOXUTENbHbLIA KOPOTKMIA yaap
MOJTHUN
91 243 65 MepBblii  OTpuLATENbHbLI  KOPOTKMIA  yaap
MOTHUN
dVTBX (KA/MKC) 20 9.9 39.9 1615 Mocnepytowunii oTpuLaTenbHbIA KOPOTKWIA yaap
MOTHWU
0.2 24 32 MepBbIi NONOXUTENbHbLIA KOPOTKMIA yaap
MOJTHUU
d#dW i u (KAMKC) 200 41 201 08 5 Mocnepytownii oTpuLaTenbHbI KOPOTKWIA yaap
MOTHUN
Qu, (Kn) 200 LONvHHBIA yaap MomHWN
fang (C) 05 ONvHHBIG yaap MonHuu
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OKoHuaHne Ta6nuubl A. 1

PHKCKPO
MapameTp BaHHble
3HaueHns 95 %
ana YM3-1
1.8
AnutenbHoOCTb
HapacTaHusa umnynbca 0.22
(KA/mKC)
3.5
30
MpoaoNXNTeNnbHOCTb
poHTa MMNynbca Toka 6.5
(mMKce)
25
BpemeHHOW uHTepBan 7
(mc)
0.15
O6LWwas NpoAoc/IKUTENb- 31
HoCTb yaapa (Mmc)
14

3HaveHns

50 %

5.5

11

22

75

32

230

33

13
180
85

5%

18

45

140

2 000

150

1 100
900
500

Tun ypapa MO/HN

MepBblii OTpULATENbHbI KOPOTKUIA yaap mon-
HUK

Mocneayowunii oTpuLaTenbHbIl KOPOTKKiA yaap
MOJTHUK

MepBblii NONOXUTENbHbLIA KOPOTKUIA (eAnHWY-
HbIA) yaap MonHUK

MepBblii OTpULLATE NbHbIA KOPOTKWIA yaap Mon-
HUK

Mocneaytowunii oTpuLaTenbHblli KOPOTKWIA yaap
MOTHUN

MepBbIi NONOXUTENbHbLIA KOPOTKUIA (eAnHWY-
HbIll) ygap monHun

MHOXecTBO oTpunyaTtenbHblX yaapoB MOJTHUN

OTpuuatenbHas BChblwka (Bce)
OTpuuaTenbHas Benbllwka (6e3 eaVHUYHOMN)

MonoxutenbHas BCnbILWKa

MpumeuaHue — 3HadeHus / =4 K Au/ = 20KA COOTBETCTBYIOT 3HaYeHUsM BEpOsiTHOCTU 98 % n 80 %

COOTBETCTBEHHO.

PucyHok A.5 — BO3MOXHble 3/IEMEHTbI HUCXOAALLMX BCMbIWEK (XapakTepHbl 418 NIOCKNX
TEPPUTOPUIA U HU3KUX KOHCTPYKLWiA)
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A.1.4.2 MonoxnTeNbHble BCMbIWKN «rpo30Bas Tyya — 3eMAsa»

B oTnnuMe oT oTpuuUaTesNibHbIX BCMbILWEK MOMOXUTENbHbIE BCMbIWKN «IPO30BasA Tyya — 3eMIs» UHULMUpyeT
HenpepbIBHO pacnpocTpaHALWNIACA HUCXOAALWNIA Nuaep, KOTOPbI He BbISBASET ABHbIX CTyneHeil. 3Tanbl coeAnHNTENb-
HOro nuaepa u o6paTHOro ygapa MosHUM NOoAO0GHLI Npoueccam, ONWCaHHbIM Bbllle ANA OTpuuaTesbHbIX BCMbILIEK.
MonoxutenbHas BCMbIWKa «rpPo30Bas Ty4ya — 3eMsi» O06bIYHO COCTOWUT TOJIbKO U3 OAHOTO 06PATHOrO yAapa MOMHUH,
3a KOTOPbIM MOXEeT CnefoBaTb HEMNPEpPbIBHbIA TOK.

MoNoXuUTeNbHbIE BCMbILWKA «fPO30Basi Tyya — 3€M/if» OYEHb BaXHbl AN NPaKTUYECKOl MOJSIHMe3allUThbl,
T. K. MMKOBOE 3HaueHue Toka (//o6uwmnii nepeHoc 3apaga (O/n ygensHasa aHeprusi (MomoryT 6bITb 6oNblue N0 cpaBHe-
HUIO C OTpULLaTeNbHOI BCMbIWKO. O6paTHbIN yAap MOMHUM CTPEMUTCA K MEeHbLUEel CKOPOCTW pocTa ToKa Mo CPaBHEHUIO
C oTpuuaTenbHbIM MepBbiM 06PaTHLIM yAapoM MOSHWW. XapakTepHblli Npoduib Toka ANS NOMNOXKUTESIbHOW BCbILIKM
«rpo3oBasi Tyya — 3eMsA» nokasaH Ha pucyHke A.6. XapakTepHble afekTpuyeckune napameTpbl CBefAeHbl BMecTe C
napameTpamMu oTpuuaTesnbHbIX paspagos B Tabnuuy Al [17] [18].

A.1.5 Bocxoaawme NHULMMPOBAHHbIE BCMbILLKK

3apag B rpo3oBOM 06nake Bbi3blBA€T POCT 3/1€KTPUYECKOrO NOA HA MOBEPXHOCTU 3eMN, HO 06bIYHO SIBNSETCH
HeJoCTaTo4YHbIM ANA 3anycka ABUXyLLerocs Beepx nugepa. O4HaKo 3M1eKTpuyeckoe nosie MOXeT 3HauMTesIbHO BbipacTn
B ropax, Ha pacnofioXeHHbIX Ha BO3BbILEHHOCTAX 06beKTax Uan BbICOKUX KOHCTPYKLUMSAX, NOJ06HbLIX 6aluHAM nan BIY.
B Takux mMectax HanpsKeHHOCTb 3/1IEKTPUYECKOro Nossi MoXeT 6bITb AOCTATOYHON AN UHULUMPOBAHWA Nuaepa, ABUXY-
Ljerocs BBEpPX C 3eM/W Ha rpo3oBoe 0651ako. KOHCTpyKUWKM, BbiCOTa KOTOPbIX Bbile 100 M OKpyxawlieii MecTHOCTH
(Hanpumep, coBpeMeHHasi BOY). oco6eHHO noABepXeHbl BO3AENCTBUIO UHULMMPYEMbIX BBEPX BCbILIEK.

MHuunmpyemasn BBepx BCMbllLKa HauyMHAeTCsA C 3Tana HenpepbIBHOTO Toka. B vMNysibce HEnpepbLIBHOro TOKa TOKU
MOryT HaknagbiBaTbCs (PUCYHOK A.7). 3a 3TanoM HenpepbIBHOTO TOKa MOXeT crefoBaTb nocneaykxauii(-e) obpaTHbIi{-
e) ypaap(-bl) MOMHUM MO TOMY Xe KaHasy. 3T obpaTHble yAapbl MOMHWM AOCTATOYHO MOXOXMW Ha nocneAytlimne obpartHble
yAapbl MOJIHUM BCMbIWEK «rPO30Bas Tyya — 3eMa». VHULMMPOBaHHbIE BBEPX BCMbIWKMA He cofepxaT KOMMOHEHTa,
aHanorMyHoro nepeomMy o6paTHoOMy yaapy MOJTHUM BCMbilIeK «rpo30oBas Tyya — 3eMas». MecTo NpunoXeHns K KOHCTPYK-
LM BOCXOAsLLE BCMbILWKA MOJIHUM NPOCTO COBMajaeT ¢ TOYKOW hopMMpOBaHUS BOCXOAALLEro nuaepa.

PucyHok A.7 — XapakTepHblii Npouab MHULUMMPOBAHHOI BBEPX OTpULLATE/IbHOW BCMbILIKA

MapameTpbl UHULUNPYEMOI BBEPX BCMbIWKN U3MEPSIOT Ha BbICOKMX 0ObEKTax, KOTOpble CKAOHHbI K MOSABAEHMWI0
BCMblLLEK 3TOr0 TUNa. MoApo6Hy MHGOPMAaLMI0 O BCEMUPHbLIX HA6NI04EHUAX N BCECTOPOHHUX 06CYX/AEHNAX BOCXOAALLNX
BCMbIWeEeK PakoBbIM U YMaHOM MOXHO HaiTu B [16]. B nmocnefgHue rofbl BOCXOAALME BCMbILWKM M3yyalT 6narogaps
n3mepeHnsm Ha BIY [19].
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Cnegywowasn vHopmaumsa o napaMeTpax Toka OTHOCUTCA K BOCXOAALMM OTpULaTeNlbHbIM BCMAbIWKAM, T. K. UHULN-
Mpyemble BBEPX NOMOXWUTENbHbIE BCMbILIKA, XOTS U HAbMI0AAOTCA, OYEHb PEefKu.

XoTA nukoBble 3HayeHus nopsgka 10 kA OTHOCUTENbHO HU3KMe, NepeHoc 3apsifja, CBA3aHHbI C HayasbHbIM
HenpepbiBHbIM TOKOM, B pefkux ciydasx coctasnseT 300 Kn. kak nokasaHo B Tabnuue A.2 [16]. MHuunmpyemble BBEPX
BCMbILIKN MOFYT TakXe COCTOATb W3 pas/IMyHbIX KOMBUHALMIA paHee YNOMSAHYTbIX pasHbIX COCTaBAAOLWMNX TOKa, Kak noka-
3aHO Ha pucyHke A.8.

Tab6nunya A.2— MNapameTpbl TOKa UHULUMPYEMbIX BBEPX BCMbILEK MOTHUN

MapameTp MakcumasibHoe 3HayeHve
O6wuii nepeHoc 3apaga. Kn 300
O6wan NpoAo/HKUTENBHOCTb, C ot 0.5080 1.0
MVKOBBIA TOK. KA 20
CpefHAs CKOPOCTb HapacTaHUsi Ha/IOXEHHbIX MMMY/IbCHbIX TOKOB. KA/MKC 20
KonnyecTBo HanoXeHHbIX MMMY/bCHbIX TOKOB 50

MoNOXUTENbHBIA UK OTpULATENbHbI

PucyHok A.8 — BO3MOXHble 3/1eMeHTbl BOCXOAALNX BCMbILLIEK
(xapakTepHO AN nopaxaeMbiX W/MAN BbICOTHbLIX KOHCTPYKLWiA)
(pucyHok A.4 B TOCT P M3K 62305-1)
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B o6LieM, MHULMMPYeMble BBEPX BCMbIWKA UMEIT HU3KMe 3HAYeHWs napameTpoB TOKa MO CPaBHEHWIO C HUCXOAS-
LWMMKU BCMbILWKAMW MOJIHUM, BO3MOXHO 3a WCK/IIOYEHMEM O6LLEr0 NEPEHECEHHOrO 3apsifa. Bonee Toro, 04eBUAHO, Y4TO
BbICOKME 06BbEKTbl, PACMONOXEHHbIE HA NOpaXaemblX TEPPUTOPUAX, MOTYT OYEHb HACTO NOPaXaTbCA BOCXOAAWMMU
BCMbILLIKAMW MOJIHUM, OCOGEHHO BO BPEMSI 3UMHUX P03, KOrAa HA OYEHb YACTO MOPAXAEMbIX BbICOKMX 06BEKTAX Hab/o-
fatTca AecATKN BOCXOAALMX BCMbILEK MOMHUA. DTO UMeeT HenocpeACTBEHHOE OTHOLWEHWE K BAY. T. K. BO3BbILEHHbIE 1
NnoABEPXKEHHbIE BO3AEWCTBMIO BETpa MecTa MpeanoyYTUTENbHbI AN BAY no npuurHe 61aronpusiTHbIX BETPOBLIX YC/0-
BUiA. Takum 06pa3omM, HeOGXOANMO YUUTbIBATb 3TOT PUCK BOCXOAALLMX BCMbIWEK MOMHWIA, a pa3paboTunkam pekomeHay-
0T MCKaTb MH(POPMALMIO O TPO30BLIX YC/IOBUSAX 3UMOIA Ha NpegnonaraeMbix niaowagkax. NMockonbKy BOCXoAsLLME BCMbILL-
KW MOMHUW UCXOAAT OT BbICTynawwWwmx yacTteih BAY (1. e, nonacTeil N BO3AYLWHbIX CUCTEM MepexBaTa BCMbILEK MOJSTHUH,
3alLMLIAI0LLMX PACMONIOKEHHbIE B TOHA0/E METEOPO/IOTMYEcKMe NPUBOPbI), JaeTcs Touka NPUNOXEHUS, U NPW YCNOBUN
npaBubHO pa3paboTaHHON MOMHME3ALMUTLI OXMAAIOT, YTO OHA TaKXe XOpPOoLWOo cpaboTaeT U AN BOCXOAALMX BCMbILEK
MOJTHUW.

OfHakKo yacTble 3MMHWE TPOo3bl MOTYyT NoTpeGoBaTh Gonee HafAeXHbIX BO3AYLHbIX CUCTEM MepexBaTa BCrbllek
MOJIHUM WK UX NEePUOUYECKOW 3aMEHbI.

A.2 MapamMeTpbl TOKa MOJIHUKN, OTHOCSALMECA K TOYKE yaapa MOSTHUN

Kak npaBuno, napameTpbl Toka MOMHUW, BAUSIIOLWME Ha LienocTHOCTb CM3, — 3To nukoBbIli Tok /. 3apag O. yaenb-
Hasa aHeprua W/R, ANNTENbHOCTb 7 1 CPefHAs CKOPOCTb HapacTaHusa Toka drf?. Kaxaeli napameTp cTpemutcs 3anyc-
TUTb CBON MexaHW3M paspyleHus. [lapameTpbl Toka, KOTOpble Heo6XoAWMO YYWUTbIBaTb ANA WUCMbITAHWA. — 3TO
coyeTaHusa 3TUX 3HAYEeHWid, nogbupaemble ANS BOCNPOU3BELEHNS peasibHOr0 MexaHu3Ma paspyLueHWs YacTu UCMbl-
TeiBaemMoro CM3 B nabopaTopuun. B Tabnuue A.3 3anucaHbl MakcumasnbHble 3HauveHus /. O. W/R. 7u dilt. koTopble
HeobxoAMMOo y4yecTb [ANA WUCAbITAHWI B 3aBUCMMOCTM OT Tpebyemoro ypoBHa 3awutbl (cm. TOCT P M3K 62305-1
(npunoxeHue D) ana nonyyvyeHWMs [ONOMHUTENBHOW MHopmaumm).

Ta6nunua A3— CBofka yrpoxawLmx napamMeTpoB MOJSIHUW, KOTOpble HEO6XO0AMMO yyecTb Npu pacyeTe 3HaYeHui
ONS UCMbITAHUIA pa3nnyHbIX anemeHToB CM3 1 pasnnyHbix YM3

OcHoBHast

nemeHT Yrpoxatowpe napameTpbl MOSHUAN MNpymeyaHus
npo6nema P H s s P
YM3 CW Kn T — —
BospaywHasn Oposua B
cuctema nepe- CoefMHEeHUAX 1 200 <1 ¢ (NpuUnoxmTb
XBarta BCrblLEK (Hanpumep, Ocnpg B oTAENb-
MOHUN TOHKMEe meTas- HOM yfape
(MmonHue- nnyeckne MOJTHUN)
npueMHuK) NNCTbI) a 150
n—1v 100
WIR.
YM3 KIXKIOM 7 _
OnpepeneHune
Harpes | 10000 MprumMeHeHne pasmepos no [1]
Bo3gylwHas 3/1eMeHTOB WIR B agnabatu- nomoraet
cucTema nepe-  3/1eKTPUYECKOW Yyeckom cokpaTutb
XBaTa BCMbILeK uenu KoHdurypaumu KONM4yecTBO
MOJTHUYN U 5600 — ncnblTaHni
(MonHue-
NpUeMHUK) n-1v 2500
N HUCXOASLMIA
NPOBOAHUK W /R
(TokooTBOA) ym3 I kA KOXX/OM -
MexaHuuyeckne 1 200 10 000
BO34€eNCTBUA
B 150 5600
n— v 100 2500
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OkoH4yaHne Tabnmubl A.3

OnemeHT

CoefnHUTENb-
HbIB 3/IEMEHTHI

Cuctema
3a3emMneHns

yun
UMMYNbCHbIX
nepeHanpsxe-
HUNA,
cofepxauiee
paspagHuk
MNCKPOBOTrO
paspsiga

Y30 ot
MMMYNbCHbIX
nepeHa-
npsKeHui,
cojepxatee
610KN
meTano-
OKCUAHbIX
BapucTopoe

46

OcHoBHas
npo6nema

KomM6uHu-
poBaHHoe
BO3aeicTBMe
(Tennosoe
mexaHuyeckoe
N anekTpuyec-
Koe)

Jpo3us B Touke
YCTaHOBKM

KoM6uHu-
poBaHHOE
BO3AeiicTBME
(TennoBoe.
mMexaHuuyeckoe
N anekTpuyec-
Koe)

Bo3gelicTBue
3N1eKTPUYECKOA
aHepruu
(neperpyska
uenm)

Avanektpun-
yeckoe
BO3JeicTBNE
(npo6oi
AvanekTpukal
obpasoBaHue
TpeLunH)

YM3 /. KA
| 200
U 150
H— v 100
YM3  O** . Kn
200
a 150
n—1v 100
YM3 1LkA
| 200
0 150
H— v 100
YM3
| 100
1 75
n—1v 50
YM3 /. KA
1 200
U 150
H— v 100

Yrpoxatkouwue napameTpbl MOTHWUM

W/R. k[x/Om f
10000 <2 wmc
(npumeHe-
Hue /n WIR
B OAUHOYHOM
nmnynbce)
5600
2500
r —

< 1c (npumeHe-

HVB Qong
B OANHOYHOM

uMnynbce) —

Qihon- Ka W /R. kOx/Om
100 10 000
75 5600
50 2 500
T —

< 2 mc (npume-
HUTL /
B OTAE/IbHOM
nMnynbce) _

diMt
KA/M
KC
200
150

100

MpumeyaHunsa

OnpepgeneHune

. ASPMIANTIA

06bI4YHO
OCHOBaHO Ha
MeXaHN4eckunx
NN XUMUYECKUX
cBolicTBax
(Hanpumep
KOppo3us)

MpumensoT /,
CUn n WIR

B OAVHOYHOM
nMmnynbce
(anuTenbHoOCTbL
I <2 mc);
npumeHsoT dr/df
B OTAeNbHOM
nMmnynbce

Heob6xoanumo
npoeepuTb 06a
acnekta

Heobxoanmo
nposecTn
pasgenbHble
ncnblTaHua
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A.3 Tok nnaepa 6e3 06paTHOro yaapa MoaHum

Bocxogsve mgepsl UCXOAAT OT caMoilt B3Y npu NosiB/IEHUN BbICOKUX 3/1EKTPOCTATUYECKUX MOJMEN U3 TPO30BbIX
06/1aK0B HaZ NMAEpPoOM Unu B6/U3N TPO30BbLIX 06/1aKoB. Korga nofo6Hble BOCXOAsLME NMAEPLl HE COEANHSIOTCA C nuae-
pom c o6/1aka, 06paTHOro yaapa MOJIHWK HET. VIMMy/ibCHble TOKW, acCoLMUpYIOLMEcs ¢ MgepaMu, CoCTaBnsAaoT 06bIYHO
HECKO/IbKO KA U MOTYyT fOX0AUTb A0 10 KA. Jlugepsl MOryT NOSIBAATLCS /MWL TaMm. T4e MOryT 06pa30BbIBATLCS BbICOKME
3nekTpocTaTuyeckme nons.

A.4 BO3A8I7ICTBVIFI ANIEKTPOMArHUTHbLIX UMNY/NTbCOB OTIPO30BbIX paspAaaos

Bo3geiicTBMA 3N1EKTPOMArHUTHLIX UMMY/bCOB OT FPO30BbIX Pa3psA0B Bbi3blBAT NEpPEHANPsHKeHUs, KoTopble Mo-
ryT BK/IO4ATb MEHbLUE 3HEPruu, Yem Npu BbIGPOCE HaNPsSXeHWA/TOKa. BbI3BAHHOM MPSMbIMU yAapamu MOJSHUIA, HO
KOTOpble BO3HMKAKT 60/€e YacTo. ITOT TUN NepeHanpsXKeHUit U BbIGPOCOB HaMPSHKEHUS/TOKA TNIOXET GbiTh BbI3BaH:

- KOHAYKTUBHBIMU YaCTUYHBLIMU TOKAMMW MOSTHWW;

- VHOYKTUBHOW/@MKOCTHOW CBA3bIO;

- BCMbIKaMU MOSMHUM B6AM3N BIY:

- NepeHeceHneM JfIMHWIA  (CMNOBBIMU  W/MAW  NUHUAMU  CBSA3WM UM3-3a BCMbIWEK MOJSIHUM B 3TUX NIUHUAX WK
B6/IN3N HUX).

47



FOCT P 54418.24— 2013

MpunoxeHne B
(cnpaBo4Hoe)

OueHka BO34eCTBUA MOSTHUN

B.1 O6Lwme nonoxeHns

B B.2 pasbACHAT TePMUHbI, UCMNOMb3yeMble Npu NoBpexaeHun n yulepbe (B.2.1). Ana pucka n 31eMeHTOB pucka
(B.2.2), pna cocTtaBa 3/1EMEHTOB pucka, OTHOocAWMxcA K BOY (B.2.3). gna cocTaBa 3/1EMEHTOB pUCKA, OTHOCALUXCA
K CnyxebHbiM nuHuam (B.2.4).

B B.3 faHa oueHKa 3HauyeHuii BepoATHOCTW. PX. ANA pas/UyHbIX TUNOB NoBpexaeHuii cornacHo FOCT P M3K
62305-2 (npunoxeHne B) 1 KOMMeHTapuu MO BO3MOXHOCTW MpuUMeHeHus ans B3Y.

B B.4 faHa oueHka pasmepa ybbiTka. Lx. cornacHo FTOCT P M3K 62305-2 (npunoxeHue C) n KOMMeHTapuu no
YMECTHOCTU NpuMeHeHna ansa B3Y.

B B.5 flaHa oLueHka BEpPOATHOCTU. P\. noBpexaeHus Ans cnyxe6Hoi nuHuu.

B B.6 faHa oueHka pa3mepa ywepba. L% ans cnyxe6Hol nvHum.

B B.7 gaHa oueHka CToumocTu yuiepba.

B.2 NosicHeHne TepMNHOB

B.2.1 MoBpexaeHue 1 yuepb

B aTOT pasgen BK/AOYEHbl TEPMUHbI U TEMbI, KOTOPbIE CYATAIOTCA NOAXOAALWMMU AN BIY.

TOK MOMHUM ABNSAETCSA MEePBUYHBLIM UCTOYHWKOM NoBpexaeHus. OnpeaensioT cnegyroliie UCTOYHUKM B 3aBUCUMO-
CTW OT TOuKkM yaapa monHun (Tabnuua B.1):

- S1: monHuA, nopaxawwas BIY,

- S2: monHuA, yaapswouwas s6nunsu BIY:

- S3: MoNHWA, nopaxatwas cnyxebHyw NvHUKO (Hanpumep, cUNOBOW kabenb Wan kabenb TeNEeKOMMYHMKaLMK);

- S4: monHus, ygapswouwasa B6nusn cnyxebHoro kabens.

MpumeuvaHnunsn

1 Ypap mMonHuuM B6aM3N BIY (S2) He cuuTaeTcs yrpo3oil npy yCNoBUM HaNMuUsi 3aluTbl OT NPSIMOro paspsija
MOJTHUN.

2 Ypap MOMHWM B6AM3K CNyXe6HOoU nuHumM (S4) He cuMTaeTcst Yyrpo3oli Npu ycnoBUM HanMumsa 3awuTbl OT NPSMOro
paspsaga MonHuM. PaccmaTpuBaloTCs TPU OCHOBHbIX TuNa MOBpPexXAeHWusa u3-3a MonHun (Tabnuua b.2):

- D1: TpaBMUpoOBaHME XUBbIX CYLLECTB;

- D2: chmsnueckoe noBpexpeHue:

- D3: noBpexfjeHne 31eKTPUYECKNX U 3NEKTPOHHbIX CUCTEM.

MoBpexaeHne BIY MonHWeRn MoxeT O6biTb OrpaHUYeHo YacTbio BOY mnn moxeT pacnpocTpaHATbCs Ha Bclo B3IY.
MonHus, nonasLias B CAyXeGHYI MHUIO, MOXET Bbi3BaTb MOBpeXAeHWe camoli cnyxe6Holt cuctembl (Hanpumep, cny-
Xe6HOro kabens) Nanm aNeKTPUYECKON 1 3NEeKTPOHHOI CUCTEM, CBSA3aHHbIX CO CNYXeOHON NuHueli. Kaxablii Tun noBpex-
[leHVsA. OAMHOYHOTO UWN B COYeTaHWM C APYrMMUK, MOXET Bbi3BaTb nocregywowuii yuiep6 BIY. Tunbl yuwepba, koTopble
BO3MOXHbI Ha BIY:

- L1: noTepsi 4eNIOBEYECKON XU3HU:

- L4: noTeps 3KOHOMMUYECKOW LLEHHOCTU (PEMOHTHbIE Pacxofbl Ha NMKBUAALMIO NoBpexaeHnin BAY n cHuxeHne
aoxopaa).

3 Yuwepb cnyxebHoin nuHun ansa obuiectsa (L2) v ywepb KynbTypHoMy Hacneguio (L3) He paccmatpuBatoTcs no
OTHOLWeEHUN K BIY. Tunbl yuiep6a, KOTopble BO3MOXHbI A8 CNYXEBHOW NvHUKM (Hanpumep, CUIoBOW kabenb uan kabenb
TeneKkoMMyHuKauyum):

- L'4: noTeps 3KOHOMWUYECKON LLEHHOCTU (PEMOHTHbIE pPacxofbl Ha NIMKBUAALMIO NOBPEXAEHUA BIY U CHUXeHue
Joxopa).

4 Ywep6 cnyxeb6Hoil nuHum ansa obuiecTsa (L'2) He paccmaTtpusaeTcs.

Ta6nuya B.l— VICTOUHVKM NOBPEXAEHNS, TUMbI MOBPEXAEHUS N TUMbI yliep6a CorfacHo TOUKM MOpPaKeHUs

Touka yaapa N eTounNK BeTpoaHepreTnyeckas ycTaHOBKa Cnyxe6Has nuHua
MonHun nogpexaenua Tun nospexpaeHus Tun ywepb6a Tun nospexpeHus Tun yuep6a
Mopaxaemasn B3Y D1 L1, L4°>
S1 D2 L1. L4AD> D2 L'4
D3 L1". L4 D3 L'4
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OkoH4aHue Tabnuubl B. 1

Touxa yaapa ICTONHMK BeTposHepreTiyeckas ycTaHoBka Cnyxe6Has nunus
MorHM reppexasnn Tun noBpexaeHua Tun yuep6a Tun noBpexaeHs Tun yuwiep6a

MopaxeHne S2 D3 Lla. L4
863N BIY
MopaxeHne D1 L1, Lda>
CNyXeo6HOol NuHUN

S3 D2 L1, L4B> D2 L'4

D3 Lial. L4 D3 L'4

MopaxeHne B6AU3U S4 D3 Llal. L4 D3 L'4

CNyXe6HOoW NUHUK

a>ToNbKo ecsin 0TKadbl BHYTPEHHUX CUCTEM HENOCPEACTBEHHO YrpoXatoT XWU3HU nogein.

To/bKO €C/IM MOTyT NOTMGHYTb XWMBOTHbIE (HAnpuMep, ecnu AOMALUHWIA CKOT MOXET 6blTb B 30HE 3 M OT
6alwHn BIY).

Ta6nuuya B.2— Puck, BO3HUKWWIA B BAY. N5 KAXA0r0 TUNA NOBpEeXAeHus uin yuiepba

Yuwep6rroBpexpaeHue L1 MNoTepsa 4enoBe4vYecKOh XU3HN bl MoTepAa 3KOHOMMUYECKOW LEHHOCTW
D1 TpaBmMupoBaHWe XUBbIX CYLLECTB Rs Rshl
D2 ®usnyeckoe nospexpgeHue Rr Aar
D3 lMoBpexaeHne anekTpuyeckux n Rca) rq

3NEKTPOHHbIX CUCTEM

Nl Tonbko ecnn oTkasbl BHYTPEHHUX CUCTEM HENOCPEeACTBEHHO YrPOXAIT XW3HU Niofeil.

61 ToNbKO €cnu MOryT MOrMGHYTb XMBOTHbIE (HanpuMmep, ecny AOMALIHWIA CKOT [NTOXET 6biTb B 30He 3 M OT
6awHn BIY).

B.2.2 Puck 1 cocTtaBnsowmne pucka

Puck R sBnsieTcA BENNYMHON BEPOATHOrO CpefHero rofoBoro yuwep6a. [ns kaxaoro tuna yuiepba, KoTopblii Mo-
XeT BO3HUKHYTb B BOY nnn cnyxebHoW nMHUN, Heo6XoAMMO OLLeHNTb COOTBETCTBYIOLWMNIA prUcK. PuUcku, KoTopble Heo6Xo-
OUMO OLEeHUTb Ana B3Y. MoryT 6biTb Cneaylwumu:

R, — puck noTepn 4enoBeYECKON XN3HU;

R* — puck noTepn 3KOHOMUYECKUX NoKasaTesiei.

Puckn, koTopble He06X0ANMO OLEeHUTb B CAYXEeBHON NNUHUM, MOTYT 6biTb CAeayLWNUMN:

R\ — puck notepu 3aKOHOMUYECKUX nokasaTenei.

Ans oueHkn puckos. R, Heo6xoaMMo onpeAennTb 1 NOACUHATATb COOTBETCTBYIOLLME 3/IEMEHTBI pUCKa (YacTuuHble
PUCKN B 3aBUCUMOCTM OT MCTOYHMKA U TuNa NOBPexXAeHus).

Kaxpplii puck. R. aBNseTcs CyMMOI 3/1eMeHTOB 3Toro pucka. lNpu pacyeTe pucka 3/1e€MeHTbl pucka MoryT 6biTb
CrpynnMpoBaHbl MO UCTOYHMKY U TUMY NOBPEXAEHUS.

dnemeHTbl pucka ans B3Y npu ygape monHuv B B3Y:

— 3/1EMEHT, OTHOCALWNIACSA K TPABMUPOBAHWIO /ML, BHYTPU BOY 1 TpaBMUPOBaHWIO XMBbIX CYLLECTB HaNPshKeH-
eM MPUKOCHOBEHUSI 1 CTyNeHYaTbiM HanpsxeHnem B 30Hax 4o 3 M 3a npefenamu 6awHn B3Y. MoxeT BO3HUKHYTb yLiep6
Tuna L1 u. B cnyyae fOMaLLHEro ckoTa, Takke L4;

RB — anemMeHT, oTHOCAWMIACA K hU3M4ecKoMy NOBPEXAEHUIO, Bbl3BAHHOMY OMaCHbIM WCKPOO6Gpa3oBaHUEM B
nopaxaroLei KOHCTPYKLUMIO BCMbIWKe. MOXET BO3HUKHYTb yuwiep6 Tuna L1 u L4:

RC — anemeHT, cBA3aHHbI C 0TKA30M BHYTPEHHUX CUCTEM, BbI3BaHHbI 31€KTPOMArHUTHLIM VMMY/IbCOM OT Fpo30-
BblX pa3pagoB. MoxeT BO3HUKHYTb yuiep6 tuna L4 nnu L1, ecnm oTKa3 BHYTPEHHUX CUCTEM HEMOCPEACTBEHHO yrpoxaer
4enoBeYeCKOW XN3HU.

DnemeHTbl pucka ana BOY npu yaape MOMHWM B CNYXEOHYH NNHUIO, CBA3aHHy ¢ BIY:

Ru — 3neMeHT, cBA3aHHbIi C TpaBMUPOBAHMEM NNL, HaMpPsSXeHNneM NPUKOCHOBEHWS BHYTpM BIY un3-3a Toka
MOJTHWM, NOSIBNSIOLLErOCA B C/YXEOHON NMHMKM, nayleit Kk BOY MoxeT BO3HMKHYTb ywep6 tuna L1;
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Rv — anemeHT, oTHOCALWMIACA K hru3nyeckomy NoBpexaeHunto (noxap, BO3HUKAIOLWMIA 13-3a ONacHON UCKPbl MeX-
[y BHELIHVMMN CTPOEHUSAMU U MeTa/l/IMYECKUMUN YacTAMU 0ObIYHO B TOUKe BXOJa NNMHUM B BIY). BCneAcTBUE TOKa MOSTHUW,
nepejatoLLlerocs 4yepes Uan BAOMb BXOAALEN CNYXe6HOW NMHUM. MOoXeT BO3HWUKHYTb yulep6 Tvna L1 un L4;

RW — 2n1eMeHT, OTHOCSLWMNIACA K OTKa3y BHYTPEHHUX CUCTEM, Bbi3BaHHbI/i NepeHanpsykeHUsAMU, HaBOAUMbIMU BO
BXOAALWMX CAYXEOHbIX NMMHUAX 1 NepefarLymxca K BOY. MoxeT BO3HUKHYTb yuiep6 Tuna L4 nnam L1. ecnv oTkas BHYTpeH-
HWX CUCTEM HEenocpeACcTBEHHO YrpoXaeT YesloBe4eCKON XU3HHU.

OnemeHTbl pucka gna BAY npu ygape MonHuM B6/U3W CNyXebHON NuHMK, cBsisaHHOW ¢ BIY:

Rz — 3anemeHT, OTHOCALWMICSA K 0TKa3y BHYTPEHHUX CUCTEM, Bbi3BaHHbI/i NepeHanpsKeHUs MU, HaBOAUMBIMU BO
BXOAALWMNX CAYXEOHbIX MMHMAX N NepefarLymxca K BOY. MoxeT BO3HUKHYTb yuiep6 tuna L4 unm L1. ecnun oTkas BHYTpeH-
HWX CUCTeM HEenocpeACTBEHHO YrpoXaeT YesloBe4ecKOn XU3HW.

ONIeMeHTbl pUcka ANS CYXeOHON NUHUM NpU yaape MOJSIHAM B CAYXeG6HYI /IMHNI0, CBA3aHHYo ¢ BIY:

R'V — 3neMeHT, OTHOCALWMACSA K PU3NYECKOMY MOBPEXAEHWUI0, BCNEACTBME MeXaHWYecKuX U TennoBbiX Bo3feit-
CTBUI TOKa MOMHUK. MOXEeT BO3HUKHYTb yuep6 Tuna L4;

R'W — 371€MeHT, OTHOCALMIACA K OTKa3y CMyXe6HbIX MMHUI 1 CoeAuHEHHOro 060pyAoBaHNs BCeACTBME HaBeAeH-
HbIX B JIMHUAX NepeHanpshkeHuidi. MoxeT BO3HUKHYTb yuiep6 Tuna L4.

OnemMeHTbl pucka AN CAyXe6HON NUHUW Npu yaape MOSIHUM BO6AM3WN CYXeOHON nMuHUW, cBA3aHHON ¢ BIY:

R'2 — aneMeHT, oTHOCAWMIACSA K 0TKa3dy CnyXe6HbIX TMHWIA 1 coeiMHEeHHOro 060pyJ0BaHUS BCNeACTBNE HaBefeH-
HbIX B JIMHUAX NepeHanpshkeHuii. MoxeT BO3HMKHYTb yuiep6 Tvna L'4.

3neMeHTbl pucka ANs CAyXe6HON NMHUM Npu yaape MOMHUM B B3Y, K KOTOPOI nogknoyeHa cnyxebHas nuHus:

R'B — 23/1eMeHT, OTHOCAWMIACA K (PU3NYECKOMY NMOBPEXAEHWIO BCEACTBME MEXaHUYeCcKnx M TennoBbiX BO3Aei-
CTBUWIA TOKA MOMIHUW, NPOXOASLLEro MO NUHUU. MOXeT BO3HWKHYTb yliep6 Tuna L'4;

R'C — aneMeHT, OTHOCALWMNIACA K 0TKa3y COeANHEHHOro 060pyA0BaHNsA BCAEACTBME MepeHanpsXeHuil, Bbi3BaHHbIX
pPe3nCTUBHOIA CBA3bID. MOXeT BO3HWKHYTb yuiep6 Tuna L'4.

B.2.3 CocTaB 3/1eMEHTOB pucKa, CBA3aHHbIX C BAY

3nemMeHTbl prcka, KOTopble He06X04MMO y4ecTb AN1A NoTepb KaxAoro Tuna B B3Y. nepeuncneHbl Huxe:

R, — puCK noTepy YenoBeYEeCKON XWU3HU
Ri =A% RB* Rc'l+ Ru”~ Ry* Rwal Rz"' (B.1)
Ri — Puck noTepn 3KOHOMWUYECKUX nokasateneii
R4= Radl+ Rb + Rc + Ru4 + Rv + Rw + Rz (B.2)2
CocTaB 3/IEMEHTOB pUCKa CO CCbIJIKOM Ha UCTOUYHMK NOBPEXAEHUSA

R =Ro + Rt (B.3)
rae RD— puck n3-3a MonHWM, nonajawouwei B BAY (MCTouYHMK S1), KOTOPbIA onpeaensioT kKak cymmy
Rd =Ra + RS+ Rc- (B-4)

R, — puck 13-3a MoHUK, BAusioleil Ha pa6oTy BY, HO He nonajatwolein B Hee (UCTOUHMKK: S3 1 S4), KOTOpbIil onpese-
NAT Kak cyMMy

Ri = Ru + Rv + Rw + Rz- (B.5)
CocTaB 3/1EMEHTOB pUCKA CO CCbISIKOW Ha TWM NOBPeXAeHUs
R —Rs + Rf + RO. (B.6)
rae Rs — puck TpaBMUPOBaHUSA XUBbIX cyliecTB (D1), KOTOpbI onpefensoT kak cymmy
Rs = «a + «u- <B7>
RF — puck dmanyeckoro nospexgeHus (D2). KOTOpbIA onpeAensoT Kak CymMmy.
RF= RB+RV. (B.8)
RO puck n3-3a oTkasa BHyTpeHHUX cuctem (D3). KOTOPbLIA onpeAensioT kak cymmy
Ro =Rc* R\\ * Rz- (B.9)

B.2.4 CocTaB 3/1eMEHTOB pPUCKa, CBA3@HHbIX CO CNYXeOHOW NuHNnei

ON1eMeHTbI pucka, KoTopble Heoﬁxo,qmmo y4yecTb oA NoTepb KaXaoro tuna B CJ'Iy)KeﬁHOVI JINHUK, nepeydyncrnieHbl
HUXe.

R\ — puck notepyn 3KOHOMWYECKON LeHHOCTN

R-4=R'v+Rw+R'z+R'B+ R'c- (B.10)

1Tonbko B cyyaB, €cnv 0Tka3 BHYTPEHHUX CUCTEM HEMOCPEeACTBEHHO YrPOXaeT YesloBEHECKOl XU3HU.
2 Tonbko ana BIY. rae MOXeT ObiTb HaHeceH Yyuep6 XWBOTHbIM (HampuMep, €Cnn CKOT MOXeT 6biTb B
npegenax 3 m ot 6awHu B3IY).

50



FOCT P 54418.24— 2013

CocTaB 3/1IEMEHTOB puUCKa CO CCbINIKOM Ha WUCTOYHWMK nospexaeHua

R'=R'0+4',. (B.11)
rae RO — puck u3-3a BCMbIWEK, NONajatoLnx B CAYXEOHYI0 IMHUIO (MCTOYHMK S3), onpefensoT Kak CymMMy
Ro=R'v* R'w- (B-12)
R\ — puck un3-3a BCMbIWeK, BANAIOWNX Ha CAYXebHylo MMHMI0 (MCToYHUKM S1 1 S4); onpefensoT Kak cymmy
R,=RB+R'C*R"Z (B.13)
CocTaB 3/IeMEHTOB pucKa CO CCbI/IKOV Ha TUN NOBPEeXAEeHNs
R'=R'T +R'0, (B.14)
rae Rf — puck dmsunyeckoro paspylienus (D2). koTopblii onpeaensoT kak cymmy
Rr=R'v+R-8. (B.15)
R'o — puck n3-3a oTkasza BHyTpeHHUx cuctem (D3). KOTOpbIi ONpesensioT Kak CymMm
«'o0 =R'w +« z +R'c- (B-16)

B.3 OueHka BEpPOATHOCTY NMOBPEXAEHUSI BETPOIHEPTreTUYeCKO yCTaHOBKY

B.3.1 BeposiTHOCTb (PA) TpaBMUPOBAHUA >MWBbIX CyUWecTB OT yhapa MOJIHUM B BETPO3IHEPreTUyeckyio
YCTaHOBKY

3HayeHns BepOSiTHOCTU. PA. 3/1eKTPUYECKOro yaapa XWBbIX CYLLECTB HanpshkeHMEM MPUKOCHOBEHUSI U CTyneHua-
TbIM HanpsbkeHWeM OT yAapa MOJSIHUM B KOHCTPYKUMIO (T. .. BAY). Kak DyHKUMM CTaHAAPTHLIX Mep 3awuTbl AaHbl B
Tabnuue B.3. Ecnu npuHsTo 6051ee ofHOI Mepbl 3aluTbl, 3HauyeHne PA siBNseTcs Npou3BefeHWeM COOTBETCTBYHOLMX
3HaueHuii PA.

Ta6nuya B.3— 3HauyeHus BeposiTHOCTU, PA. Toro, 4To ygap MonHuu B BOY npuBeseT K 3NeKTpUUYecKkoMmy yaapy
XUBbIX CYLLECTB HanpsHKeHMeM MPUKOCHOBEHUSI U CTYMEeHYaTbiM HanpshkeHnem

Mepa 3awmrbl Pn OnemMeHTbl

OTCyTCTBYIOT MEpPbI 3aWuThbI 1

AnekTpuyeckas n3oNALUSa nopaxaemMmoro sepTu- 10 -2 He noaxoaut ans B3Y, KoTOpble UCNONb3YIOT

KasbHOro MOJIHWeoTBoAa (Hanpumep, CTPYKTypu- KOHCTPYKLMIO MayTbl B KA4€CTBE BEPTUKA/IbHOTO

pOBaHHOrO MOMIN-3TU/IEHA HEe MeHee 3 MM) MOJIHMeoTBOAA

A hekTnBHAA 3KBUNOTEHUNAIN3ALUA NOYBbI 10~2 O6s3aTenbHO Ana B3Y. uMelowmm BbICOKOBO/Ib-
THoe obopyjoBaHMe COrNacHO CTaHA4apTHbIM
3/1EKTPUYECKAM NpasBuiaM 1 HopMam

MpepynpexaeHua o -1

B.3.2 BepoATHOCTb (PB)TOr0. 4TO yAap MOMIHUW, NonajaloLuii B BEeTPOIHEpPreTUYeckylo yCTaHoBKY, npuBeeT

K (hM3NYEeCKOMY NOBPEXAEHNIO

3HayeHns BepoATHOCTH, PB. CDVI3VI‘16CKOI'O NoBpexAeHus, BbI3BAHHOIO yaapom MoO/sIHMM B B3Y, B 3aBMCMMOCTM OT

ypoBHA MonHuesawutbl (YM3) aaHbl B Tabnuue B.4.

Ta6nuya B.4— 3HaveHns sepoAaTHOCTW, PB, B 3aBUCHMOCTM OT Mep 3awuTbl ANS  CHWXEHUA (U3NYeckoro
nospexaeHunsa
Xapakrepuctukn By Knacc CM3 pb
B3Y. He 3awuuieHHas CM3 — 1
B3Y. 3awmuweHHas CM3 \ 0.2
1] 0.1
U 0,05
1 0.02

51



FOCT P 54418.24— 2013

OkoHuaHue Tabnuubl B.4
XapakTtepuctvku B3Y Knacc CM3 pb

B3Y ¢ MonHvesawmnToll nonacTei 1 roH40Nbl, COOTBETCTBYOWeR CM3-1, 1 6awHeld, cnyxaliei 0.01
HenpepbIBHbIM €CTEeCTBEHHbIM BepTUKa/bHbI/i MOMIHMEOTBOLOM

B3Y ¢ MonHuesawmToli nonacteid, roHAoN0l ¢ MeTanamyeckoli Kpbiweld (MNU 3KBUBANIEHTHON 0.001
MeTanInyeckoli CeTKOW), C MOJHOW 3aWuToli n6biIX YCTAHOBOK Ha Kpbllle FOHA4OMbI NPOTUB
npsIMOro nonagaHusi U GalHel, cnyxalieil HenpepbIBHbIM €CTEeCTBEHHbIM BEPTUKANbHbIA MOHME-
0TBOAOM

NMpumeyaHune — 3HayeHns PB. OTINYHbIE OT NPUBeAEHHbIX B Tabnuue 6.4. BO3MOXHbI, €C/I OCHOBaHbI Ha
nofpo6Hbix npopaboTtkax (cm. FOCT P M3K 62305-2. npunoxexue B (B.2)).

B.3.3 BeposaTHOCTb (Pc)TOro, 4To yaap MofHuMU, nonajalowunii B BeTPOIHEpPreTUYecky ycTaHOBKY, npuse-
[eT K 0TKa3y BHYTPEHHUX cUCTEM

3HauyeHnss BEPOSTHOCTU. Pc, 0TKasa BHYTPEHHMUX CUCTEM, BbI3BAHHOIO YAapoM MOMHUM B BIY. 3aBUCAT OT NPUHS-
TOW cornacoBaHHOI 3awmuTbl Y3I1:

Pc = Pspo- (B-17)

3HaueHusi PSpd 3aBUCSAT OT YPOBHS MonHuesawmuTbl (YM3), ans kotopblx Y3 NpoekTUpyloT, Kak nokasaHo
B Tabnuue B.5.

Tab6nuya B.5— 3HaueHuss BeposiTHocTM P3P0 kak hyHkuma YM3. ans kotopolt npoektupytoT Y3M

YpoBeHb MOSHVEe3awuTbl P SPD

HeT cornacoBaHHOW 3awunTtbl Y31 1
-iv 0.03
B 0.02
1 0.01
Cm. npumeyaHue 3 (6.3.3) ot 0.005 go 0.001

MpumeyaHunsa

1 Tonbko «cornacosaHHasa 3awmuTa Y3[M» npremneMa B KayecTBe Mepbl No 3aluTte 458 cHuxeHus Pc. Cornaco-
BaHHas 3awuTta Y3 adypekTBHa AN CHMXEHMA Pc nuwb B TOM criyyae, ecnu cTynuua, roHgona v madta B3Y sawmie-
Hbl CM3 1AM ecnu KOHCTPYKUWUM C HENpepbiBHbIM MeTa/l/IMY4EeCKUM WU CUNOBbIM Xefie306eTOHHbIM KapKacoM cryxar
ectecTBeHHbIM CM3 npu BblNOMHEHUUS Tpe6oBaHWii cTaHAapTa [1] no meTannusauun n 3as3emsIeHunio.

2 3KpaHUpOBaHWE BHYTPEHHWUX CUCTEM, COEAMHEHHbIX K BHELWHUM JIMHUAM, UMELWUM MOSHUe3alWwnTHble Kabenb
UM cUCTEMbI, NPOBOAA KOTOPbLIX NMPOIOXKEHbI B MO/IHME3ALUMLLEHHbIX Kabenb-kaHanax, Metannimueckux Tpybonposogax
nnu Tpy6ax, MoxeT He nNoTpeboBaTb WCMNOMb30BaHNA COr/TACOBAHHON 3alnThbl.

3 MeHblne 3HavyeHnsa PSPD BO3MOXHbI B TOM cnydvae, korga Y3[ umeeT nydyline xapakTepucTuky 3awuTbl (Cno-
COGHOCTb BblfepXunBaTb 60NbLINIA TOK. 60Mee HU3KMEe YPOBHU 3alWThl U T. [.) NO CPaBHEHWIO C TpeboBaHWUAMK, onpeje-
NeHHbIMU 419 YM3-1 B COOTBETCTBYIOLLNX MECTax yCTaHOBKM.

B.3.4 BepoaTHocTb (Pm) Toro, 4Toygap MO/HMKM, nonajatolnii B BeTPOIHEPreTUYeckyo yCcTaHOBKY, npueeget
K 0TKa3y BHyTPEHHUX cucTtem

W3-3a BbICOTbl BOY 60MbWNHCTBO BCMbILEK MOSTHAM NonajaeT HenocpeAcTBeHHO B B3Y. a He B 30HbI 0Kono BIY.
Bonee TOro, 60nblwne mMeTananyeckne KOHCTPYKUMM ByayT aKpaHWpoBaTb BHYTPEHHWE cUCTeMbl. Takum 06pa3om, Bepo-
ATHOCTb TOTO, YTO BCMbIWKA MOJIHAM BbI30BET OTKa3 BHYTPEHHUX CUCTEM MOXHO CUMTATb HUYTOXHOW, ecnu ctynuua,
roHgona u mauyta B3Y sawuuweHbl CM3 uan ecnyM  KOHCTPYKLMU C HenpepbiBHbIM MeTa/l/IMY4eCKUM WAN CU0BbIM
Xene3o06eTOHHbIM KapkacoM c/yXaT ecTecTBeHHbIM CM3 npuv BbINOIHEHUU TpeboBaHuii [1] Nno mMeTanamMsaumn u 3asem-
nexunto.
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B.3.5 BepoATHOCTb (Pun) TOro, 4To ygap MOJIHUW B CAYXeOHY NNHUIO NpuBefeT K TPaBMUPOBaHWI0 XUBbIX
cywecTs

3HayeHNss BEPOATHOCTU. PU, TpaBMUPOBAHUS XUBbIX CYLLECTB HanpsXXeHWem NPUKOCHOBEHWUSA OT BCMblLIeK MOos-
HUN B CNyXe6HOoW NnuHUKN (CUIoBOW kabenb nnn kabenb TeleKOMMYHUKaLKUK), BXoAsALel B BOY. 3aBMCUT OT xapaktepuc-
TWUK 3KpaHa CNyXe6HOW NUHWUKU, UMNYNbCHOTO BbIAEPXMBAEMOr0 HaNPsSXXEHUS BHYTPEHHUX CUCTEM, MOAKTIOYEHHbIX K
CNYXeG6HOW NMMHMKN, CTaHAapPTHbLIX Mep 3awuTbl ((bu3nyeckme orpaHuyeHmns, npegynpexaenns v 1. 4. (tabnuua 6.3) n Y30,
HaxogsAWwmnxcsa B Havane cnyxe6HoW IMHUN.

Korga Y3I He ucnonb3yoT ANS 3KBUNOTEHLMaNbHON MeTann3aunm B COOTBETCTBAN C MeXAyHapoaHbIM cTaHAap-
Tom (1). 3HayeHne Pu paBHO 3HaueHuio P,,. rae PI0 — BepoATHOCTb OTkasa BHYTPEHHUX CUCTEM u3-3a yjapa MOSHUH,
nonasLieil B COEAVHEHHON CNyXeBHOW NuHUK.

3HavyeHnsa Po npusegeHbl B Tabnuue B.6.

Mpu ncnonb3oBaHum Y3 ANA aKBUNOTEHLMANIbHOW MeTannusaumm 3HaveHue Pu Hmwke PSPD (Tabnuua B.5).

Ta6nunya B.6 — 3HauyeHua BepoAaTHoCTM. PLD. B 3aBUCMMOCTU OT CONPOTMBAEHUA. RS, akpaHa kabens u umnynbc-
HOro BblAEpPXMBaAeMoro HanpshxeHus. UM ob6opypoBaHus

L. 5<Rti 20 1<Rss 5 Rscl
KB Oom**n OmIkv Om/km
15 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
MpumeuaHne — Rs— conpoTusneHne akpaHa kabens. Om/lcm.

[na HeakpaHWpOeaHHON cnyXe6HOl NMHUKM NPUHATL P|_0 = 7

Korga npefycMOTpeHbl Mepbl 3awuTbl, NOA06HO (PU3NUECKUM OrpaHUYeHnsAM, NpeaynpexaeHnsam u T. [.. BepoaT-
HOCTb. PU. HEO6XOANMO Aanee CHWU3WUTb, YMHOXMB WX Ha 3HauYeHUs BepoAaTHocTW. PA (cm. Tabnuuy B.3).

B.3.6 BepoATHOCTb (PVv) (hn3nyeckoro noBpexaeHns n3-3aygapa MoHUN, nonasLllein B CNYyXeOHY0 TMHUI0

3HayeHnss BepoATHOCTW. PV. hn3nyeckoro noBpexseHns OT BCMbILLKA MOJIHUM, Nonasliell B CAyXe6HYy NNHUIO0,
BXOAAWY B BOY. 3aBUCAT OT XapakTepuUCTUK 3KpaHa CAy>XebHON NMHWK, VMNY/bCHOTO BbIAEPXNBAEMOro HanpshkKeHns
BHYTPEHHUX CUCTEM, MOAK/THYEHHBIX K CNYXEBHO! NUHUM U nMetowmx Y3rl.

Korga Y3l He ucnonb3yloT ANS 3KBUNOTEHLMANbHON MeTann3alunm B COOTBETCTBUAM C MeXAyHapoaHbIM cTaHaap-
ToMm [1). 3HayeHne Pv paBHO 3HaveHuto PLD, rae PLD — BepOSATHOCTb OTKa3a BHYTPEHHWUX CUCTEM U3-3a BCMbILLKA MOSTHUW,
nonaslueii B NPUCOEAVHEHHYIO CMYXEBHYI0 NUHUIO.

3HauyeHusa ~LD npuBepeHbl B Tabnuue B.6.

Mpy ncnonb3oBaHuy Y3I1 Ana 3KBUNOTEHUMANIbHON MeTannmMsauun 3HaveHne Pv Huxke PSPD (tTa6nuua B.5) n PLD.

B.3.7 BeposAATHOCTb (Pw) 0Tka3a BHYTPEHHUX CUCTEM M3-3a BCMbILW KN MOSTHUW, NONAaBLUENA B CIY)XEOHYI0 MTNHNI0

3HauveHnsa BeposATHOCTU. PJ1, 0Tka3a BHYTPEHHUX CUCTEM BCAefCTBME NonafaHns BCMbILLKA MOJIHUKA B CNYXeOHYo
NVHUIO, BXOASLLY0 B BJY. 3aBUCAT OT XapakTepuCTUK aKkpaHa CAyxe6HOW NNHUN, UMNYNbCHOTO BbliAEPXNBAEMOro Hanps-
XEHNS BHYTPEHHUX CUCTEM, NMOAK/TIOUYEHHbIX K CAYXe6HOW nMHUM 1 umetownx Y3rl.

Korga He ncnonb3yloT cornacoBaHHylo 3awuty Y3I1, oTBevalollyo TpeboBaHNaM MexayHapoaHoro ctaHgapTa [7],
3HayeHune PJ1 paBHO 3HaueHuto PLD. rae PLD — BepoATHOCTb OTKasa BHYTPEHHUX CUCTEM BCMeACTBME nonajaHns BCblL-
KW MOJTHUM B NPUCOEAVHEHHYIO C/TYXEeOHYI0 /IMHUIO.

3navenuns LD npuBegeHbl B Tabnuue B.6.

Korga cornacoBaHHyto 3awuty Y3[1. oTBevawwyl TpeboBaHWAM [7J. HE UCMOMb3YIOT, 3HaYeHne Pw Humxe PEPO
(cm. Tabnuuy B.5) n Pid-

B.3.8 BepoATHOCTb (P2) 0TKa3a BHYTPEHHUX CUCTEM M3-3a yjapa MOSTHUN Yy BXOAsiL el CNyXebHON NuHnn

3HauyeHnss BepoOsiTHOCTU. Pz, oTka3a BHYTPEHHUX CUCTEM U3-3a yjapa MOSIHUM Y CNAYXeBGHON NuHuM, BXoasuiei B
KOHCTPYKLMIO, 3aBUCAT OT XapakTepuUCTUK aKpaHa CNyxebHOW MUHWUKU, UMMNYNbCHOTO BbIAEPXNBAEMOro HanpshkeHus cu-
CTeM. NOAK/TIOYEHHbIX K CTY)XeOHOW NHUN 1 nMerowmnx Y3r.

Korga He Mcnonb3yloT corfacosaHHyo 3awnty Y3I1. 3HavyeHne Pr paBHO 3HayeHutio Pu rge PL, — BepoATHOCTb
oTKa3a BHYTPEHHWUX CUCTEM W3-3a BCMbIWKA MOTHUWN Y NPUCOEAUHEHHON CNyXebHOoW NnHMN. 3HauyeHns Pu gaHbl B Tabnu-
ue B.7.

Korga He ncnonb3yloT cornacoBaHHylo 3awnty Y3M1. 3HadeHne Pr Huxe 3HadeHwit PSPD (cm. Tabnuuy B.5) n PLt.
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Ta6nnya B.7 — 3HayeHUs BEPOSITHOCTM, Pu. B 3aBNCHMOCTU OT COMPOTUB/EHUS. RS. aKpaHa kaGesnst  UMNY/bCHOMo
BbIAEPXMNBAEMOro HanpsxeHus, Um o60pynoBaHus

3KpaH, MeTa/l/IM3MPOBaHHbIA C 3KBUMOTEHLMALHOM

3KpaH, He MeTanmsMpoaanmbIi > "
KOHTaKTHO LUMHOIA 1 06OpyA0BaHMEM

UmxB Bes C 3KBUMOTEHLMA/IbHON KOHTAKTHOM “ W
aKpava LUVHOW, K KOTOPOIA MOAKIIOMEHO MOAKTIOYEHHBIM K TOI € KOHTaKTHOW LuvHe
o6opyaoBaHve
5 < Rt s 20. OM,'kM 1< /?a£5. Om/km Rgs 1 Om/kv
15 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
MpnmeuvuaHune — Rs— conpoTuBneHne akpaHa kabens, OM/Km.

B.4 OueHka pasmepa yuwepba (Lx) B BEeTPO3HepreTnyeckoli yctaHoBke

B.4.1 O6Lwme NonoXeHuns

3HayeHns pasmepe yluep6a, LX. O/MKEH OLEHUTb M YCTaHOBUTL pa3paboTyumk MosiHMesawmThl (nu Bnagenew,
B3Y). 3pecb npuBefeHbl pekoMeHayeMble CTaHAapTHble CpefHue 3HaveHus. [ipyrme 3HauyeHns MoryT ObiTb Ha3HaueHbl
NO6bIM rOCYAapCTBEHHbIM KOMUTETOM (MM COrNlacoBaHbl MeXy MoKynatenem W 3akasymkoMm).

B.4.2 CpefHee OTHOCUTENbHOE 3HAYeHMEe pa3mepa yuepba B rog

Yiep6. Lx, UMeeT cpefHWUii OTHOCUTE bHBIN pasmMep KOHKPETHOro Tuna paspyLueHus, KOTOpbIi MOXET ObiTb BbI3-
BaH BCMbILKOM MOJIHWW, C YYETOM €ro CW/lbl U BAVUSHUIA.

Ero 3HauyeHve 3aBUCUT OT:

- KO/IMYeCTBa Ye/I0BEK U BPEMEHU, B TEYEHWEe KOTOPOrO OHW OCTAKTCA B ONACHOM MECTE;

- yncna noBpexXAeHHbIX U3genuii;

- Yyncna anemeHToB BIY, noaBepriinxcs paspyLleHuio.

Yuep6. Lx. MeHsieTcs ¢ Tvnom yuiep6a (L1, L2. L3 n L4) n, Ana Kaxgoro Tvna yuepba — ¢ tTunom paspytuenus (D1,
D2 n D3), Bbi3biBaOWMM YLep6. Vcnonb3yoTcs cnegytoLye 0603HaveHns:

- Ll — yuwiep6 BcneacTBre TpaBMUPOBaHWUSA HamnpshiKeHMeM MPUKOCHOBEHUSI U CTyNeHYaTbiM HanpshKeHnem:

- L, — ywep6 scneacTeve hnM3nN4ecKoro paspyLueHus.

- LI, — yuwep6 BcneAcTBMe oTKa3a BHYTPEHHMUX CUCTEM.

B.4.3 MNoTeps 4eI0BEYECKOW XU3HN

3HaueHus L, L, n LO MOXHO onpefennTb N0 OTHOCUTE/IbHOMY YMCIY XepTB Mo cnegytolieMy npubamkeHHomy
paBeHCcTBY

*x = (lyHkHV8760), (B.18)
rae NP — 4YUCNO0 BO3MOXHbIX /ML, ()KEPTB), KOTOPbIM YrpoxaeT OnacHOCTb;
n, — oxugaemoe obuiee yncno yenosek (B BAY):
/p — BpemsA B yacax B rofl, B TEYeHNe KOTOPOro /104N HaxoaAaTCs B ONaCHOM MecTe BHe BJY (Tonbko L) nnu BHyTpr

B3Y ((.,.. L,n (<)
MoTepsi YenoBeYecKOW XW3HW Bbi3BaHa XapakTepucTUKaMu KOHCTpykuun B3Y. 3To yuTeHo yBenuyenuem (ftz)
1 yMeHblleHneM (r,. 19, m. m) Koadp1LuMEHTOB cneayoWwmMm 06pasom;

*a='a " (B-19)
o= & (B.20)
LB- t-v- rpmhz mr, Ll (B 21)
Lc=Llm~LN=Lz- Lq. (B.22)

roe La — yuwep6, cBsizaHHbIl C TpaBMUPOBaHUEM XMUBbIX CYLLECTB;

Le — yuwep6 KOHCTPYKUMW, CBSA3aAHHbIA C (hU3nyeckum noepexpeHnem (yaapbl MOMHUK, nonajawlime B KOHCTPYK-
ynio);

Lc — yuwep6, cBA3aHHbIA C NOBpeXAeHWEM BHYTPEHHUX cucTeM (yAapbl MOMHWK, nonaalwolme B CNyxe6Hyo nu-
HUI0);

Lu — yuwep6, cBsizaHHbIii C  NoBpexAeHWeM BHYTPEHHUX cucTeM (yAapbl MOMTHAU Y KOHCTPYKLWK);

Lu — yuiep6, cBA3aHHbI C TPaBMVWPOBAHWEM XMBbIX CYLLECTB (YAapbl MOSIHUM, Nonajatlune B CYXEGHYH NMHUI0):

Ly — yuwep6 KOHCTPYKLMK, CBA3AHHBIV C husnyeckum nospexgeHnem (yaapbl MOAHUM, nonajalrolime B CnyxebHyo
NINHWIO);

A — Ko3(OMULMEHT, CHUXAIOLWMNIA NOTEPI YeSIOBEYECKOW XM3HM B 3aBMCMMOCTU OT Tuna nousbl (Tabnuua B.8):
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ru — KO3(PPULNEHT, CHUXKAIOLWNIA NOTEeplo YesIoBeYeCKol XN3HU B 3aBMCMMOCTM OT Tuna niowagku (tabnuua B.8);

P — KOI(PPUUMEHT, CHMXaKOWUA yuep6 oT PU3NYECKOTO NOBPEXAEHNA B 3aBUCUMOCTM OT Mep. MNPUHUMAEMbIX
ANA CHWXeHUsA nocneacTBuili noxapa (tabnuua B.9);
r, — KO3(hhMLUMEHT, CHUXaLWMWA yuiep6 oT PU3MUecKoro NoBpexaeHnUs B 3aBUCMMOCTU OT pucka noxapa B BOY

(Tabnuua B.10):
hz— «koadpcpuymeHT, yBenmumnsatoLwmnii yuiep6 ot pusanyeckoro paspyleHus npu Hannyumm ocoboii onacHocTu (Tab-

nvua B.11).

Tabnuuya B.8 — 3HauyeHUs KOIPPULNEHTOB CHUKEHNS ra U ru B 3aBUCMMOCTM OT TUNa NOBEPXHOCTU MNOYBbI WK
naowagku

ConpoTvBNEHNE KOHTaKTa

Tun noBepxHOCTU '

p OM .
3eMenbHblli 6eToH £1 0 -2
Mpamop, kepamuka ot 1p0 10 10-3
IpaBuii oT 10 go 100 10*4
ActhanbT, gpeBecuHa r 1o 10 -5

n| 3HayeHns, 3aMepeHHble MexXAy 37ekTpoAoMm naowadblo 400 cm2, cxaTbiM ¢ cunoil 500 H B Touke
6eCKOHeYHOCTH.

Ta6nwnuya B.9— 3HayeHna koappuuneHTa CHUXKEHUSA TP B 3aBUCUMOCTM OT Mep. NPUHUMAEMbIX ANA CHWKEHUS
nocneAcTsuili noxapa

Mepb! }
»
HeT mep 1
OpHa v3 crefytolmx Mep: OrHeTyWwuUTenn; cTaunuoHapHble 06CyXnBaemMble BPyUYHy npo- 0.5
TUBOMOXapHble YCTAHOBKW; PY4Hble CUCTEMbI CUTHANMU3aALUW; NOXapHble KpaHbl; OrHeymnop-
Hble NMOMELLEHNS; 3alMLLeHHble MapLUpyThbl 3BakKyaLlum
OpHa u3 cnefyowmx Mep; cTayMoHapHble aBToMaTuyeckn o6CnyxmBaemble NPoOTUBOMNO- 0.2

XapHble yCTaHOBKW; aBTOMaTUYeCKNEe CUCTEMbI CUrHanausauun 4
N Tonbko npun ycnoeuu 3alintbl OT I'IepeHaI'IpFI)KeHVIVI N [pyroro noBpexaeHua n B TOM ciydaB, Korga noxapHbolie

CMOryT npuexatb MeHee, YeM B TeyeHue 10 MuH.

B cnyyae npuHATMS 6Gonee OAHOW Mepbl 3HAYEHUE P HYXHO 6paTb CambiM HU3KMM M3 COOTBETCTBYHLLMX
3HAYEHUA.

MpumMmeuyaHune — PUCK B3pblBa He cuMTaeTcsi OTHOCSLLMMCS K BIY.

Ta6nunya B.10 — 3HaueHus KoahnLUMEeHTa CHUKEHNS I, B 3aBUCMMOCTM OT pucka noxapa BIY

Puck noxapa T,
Bbicokuii o -’
O6blYHbI 10-2

Hu3knii 10 -3

OrtcytcTByeT 0

MpumevaHnnsn
1 K KOHCTPYKLMAM, KOTOpble CHATAOT UMEIOLUMMN BbICOKMIA PUCK NoXapa, MOXHO OTHECTU KOHCTPYKLUW C roptoumn-

MU mMaTtepvanamv (10nacTu UAW KpbilWW TOHAO0MbI) C YAENbHON roptoyeil Harpyskoii 6onee 800 MAx/m2.
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2 K KOHCTPYKLWSM, KOTOPble CYMTalT UMEIOLUMMN 0ObIUHBIA PUCK NOXapa, MOXHO OTHECTU KOHCTPYKLWWU C roptoyn-
My MaTepuanamu (1onactu Wan KpbIWW TOHAOMbI) C YAENbHOU roptodeil Harpyskoii mexay 800 Mx/mM2 n 400 MIx/m2.

3 K KOHCTPYKLMSAM, KOTOpble CUMTAT UMEIOLUMN HU3KUIA PUCK MOXapa, MOXHO OTHECTU KOHCTPYKLWWN C rOproYnMU
martepuanamu (f1onacTv Ur.M Kpbilwn rOHAOMbI) C YAeNbHOI roptoyeii Harpyskoii meHee 400 Mx/M2.

4 YpenbHas roproyas Harpyska siBNsieTCsi OTHOLUEeHWEM KO/MyecTBa roployero marepvana B KOHCTPYKLMKU KO Bceii
NOBEPXHOCTN KOHCTPYKLMK.

Ta6nuya B.11 — 3HaveHus koadpuumeHTa hz, NoBbILLAIOLLETO OTHOCUTENIbHOE KOSMYe-
CTBO yliep6a B NpucyTCTBUM 0COGOI onacHOCTH

Bua oco6oii onacHocTu *2
OTcyTcTBYEeT 0ocobasi onacHOCTb 1
Hwn3knii ypoBeHb NMaHUKM (HECKOIbKO MPOgecCcroHanos) 2
CNoXHOCTb 3BakyaLun 5

MpumeuvaHunsn

1 Yuwepb cnyxebHON NMHMM 06LLEero HasHayeHUs He cumTalT OTHOCAWMMCS K B3Y. T. K. CHUXeHue goxoga oT
NpPOU3BOANMOro 3/1eKTpMyecTBa Heob6X0ANMO OTHOCUTb TOJIbKO K 9KOHOMMUYECKOMY Ylepby.

2 Punck HeBoO3MeLlleHNs Ky/IbTYPHOTO Hac/nefns He cYuTaeTcs OTHOCAWMMCS K B3Y.

B.4.4 SKoHOMUYeCcKuii yuiep6
3HaueHusi L,. L, n LO MOXHO onpefenuTb Mo COOTBETCTBYILLEMY pasmMepy BO3MOXHOTIO yujep6a no cregylolemy
npUGANXKEHHOMY paBeHCTBY

Lx =c/q. (B-23)

roe Cc — cpefHee 3HayeHWe BO3MOXHOro yuiepba BIY (Bkntouas ero cogepxumoe, 3apaboTaHHblii 4oxoh U nocnea-
CTBWA) B IEHEXHbIX eAnHNLaXx;
c, — ob6wasn ueHHoCTb BIY (BkNo4asa ero cogepxmnmoe n 3apaboTaHHblii AOX0[) B JeHEXHbIX eAnHNLax.
CTtaHfapTHble cpefHue 3HaveHusa L.. L, n Lg gns ncnonb3oBaHus, Korga onpefesieHne ¢ u ¢, ABNSeTCAa COMHM-
TeNbHbIM WAW CMOXHBLIM, MpeAcTaBneHbl B Tabnuue B.12.

Ta6nuuya B.12— CTaHaapTHble cpegHue 3HaveHus L, b n La

BeTpoaHepreTtudyeckana YyCTaHOBKa 3HaveHue
L, BHYTpU® 1<H
L, cHapyxu 0 -2
L, 10-"
10 4

Ha yuiep6 3KOHOMMUYECKON LLeHHOCTW BAUSIOT XapakTepucTUKN KOHCTPYKUuKU. ITO yuTeHo yBenuuyexnvem (f12) n
ymeHblennem (Mp, @ ,f, /,) KoaddurLumMeHToB crneayowmnm o6pasom

I~A~rA" U- (824)
o (B-25)
L&=Lv=rfthz r,-1 (B-26)
lc=Un=Lw=Lz=Lg. (B-27)

roe L* — yuwiep6, cBA3aHHbI C TPaBMUPOBaHWEM XMUBbIX CYLLECTB;
LB — yuiep6 KOHCTPYKUMW, CBA3aHHbLIA C (hU3NYeCKuM NoBpeXAeHneM (yYAapbl MOSTHUM, nonajaroLine B KOHCTPYK-
uuno);
Lc — yuwep6, cBsi3aHHbI C NOBpPEXAEHMEM BHYTPEHHUX cucTeM (yAapbl MOMHUW, nonajatolme B Cyxe6Hyto nu-
HUI):
LM — yuiep6, cBA3aHHbIA C NOBPEXAEHUEM BHYTPEHHUX CUCTEM (YAApbl MOMHUW Y CAYXEBHOWN NMHUN);
Lii — ywep6, cBA3aHHbI C TpaBMUPOBAHWEM XMWBbIX CyLWeCcTB (yAapbl MONHWK, NonajatLme B CAyXe6HY NNHNI);
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Ly — yuwiep6 KOHCTPYKUMW, CBSA3AHHbIA C (hU3nyeckum noBpexaeHnem (BCMbIWKA MOMHAM, Nonajatwlime B Cnyxeob-
HYI0 INHUIO);

A — KO3(ULNEHT, CHUXAIOLWNIA NOTeplo YeN0BEYECKON XN3HN B 3aBUCMMOCTM OT Tuna nousbl (Tabnvua B.8);

ra — ko3(hhMLMEHT, CHUXKaOWNI NOTepto YenoBeYeckoli XN3HU B 3aBUCUMMOCTM OT Tuna nouysbl (Ta6nuua B.8);

™M — KO3(PULNEHT, CHUXKAIOLWNIA NOTEeplo YesloBe4eCcKol XN3HN B 3aBMCMMOCTM OT Tuna nnowagku (tabnuua B.8);

rp — Ko3(hhMLUMEHT, CHuxXaoWwuii yuep6 BcneactTsme U3nyeckoro noBpexaeHns 8 3aBUCMMOCTU OT Mep, NMPUHK-
MaeMbIX A5 CHWKEeHWs nocneAcTBuii noxapa (Tabnuua B.9);
r, — Ko3(huLUMEHT, CHXaowWwuii yuep6 BcneacTene hrU3nyeckoro NoBpexaeHns B 3aBUCUMOCTM OT pucka noxapa

B BAY (tabnuua B.10);
hz — koachhmumeHT, yBennumsatoLLmnii yuiep6 ot huanyeckoro paspyweHus npu Haauyum oco6oii onacHocTn (Tab-
nuvua B.11).

B.5 OueHka BepossiTHOCTU P \ noBpexaeHus cnyxe6Hoi nuHun

B.5.1 Cnyxe6Haa NMHNA C MeTanIM4yeckumy NnpoBOAHNKaAMM

B.5.1.1 BeposiTHocTn P'B n P'Cc paspyweHus cnyxebHOW NUHWKW, K KOTOPOI npucoepuHeHa
BeTpPO3HepreTmyeckas ycTaHOBKa, U3-3a NoNafaHunsa BCNbl LKW MOSTHUW B BETPO3HEPreTUYeCcKyo yCTaHOBKY

BeposiTHOCTb. P'a TOro, 4to BCMbIWKA MOMHUKM B 83Y. K KOTOPOI npucoeAnHeHa cnyxebHas NNHUA, Bbl30BET
dusnyeckne NoBpexaeHns, n BepPOATHOCTb. P'c. TOro, YTo BCnbIwKa MOAHMU B B3Y. k KOTOpOIi npucoeguHeHa cnyxebHas
NNHWSA, BbI30BET 0Tka3 060py0BaHNA CNYXeOHON NUHUKN CBA3aHbI C TOKOTV NOBPEXAEeHWA /a, KOTOpPbIA, B CBOIO o4yepeab,
3aBUCUT OT XapakTepUCTUK CNYXEOHOW NMHUK, Yncna BXoasAwWwmnx B B3Y cnyxebHbIX MMHUIA 1 NPUHATBIX Mep 3alymTbl. Ana
HeaKpaHUPOBaHHbIX CNYXeO6HbIX MHNIA Heo6XxoAnMO NPUHATL /a = 0 KA.

[na 3KpaHMpPOBAHHbLIX CAYXEOHbIX NUHWIA TOK noBpexgeHus /, (KA) He0o6x0A4MMO OLEeHUTb MO cneayroLwei

thopmyne

B =25n-U,HR, sKd-Kp), (B.28)
roe Ka — koatbcpuumeHT, 3aBuCALWMIA OT XapakTepPUCTUK CNYXeBHOW MMHUKM (M. Tabnuuy B.13);
Kp - koathhmumeHT, yunTbiBalowWmii BAUSIHUE NPUHATLIX Mep 3awmTbl (CM. Tabnuuy B.14);
— UMNy/bCHOE BblepxuBaemoe HanpsbkeHue. kB (cm. Tabnuuy B.15 gna kabeneit n tabnuyy B. 16 gna anna-
patypbl);
«3 - ConpoTuMBneHue akpaHa kabens. OM1T:
N — KOMNYECTBO CAYXeOBHbIX NNHWNA, NnoaxoAAmx K BAY.

MpumeuaHnune — Y3l B Touke BxoAa B BOY nosbilWaT TOK NOBPEXAEHNS /an MOTYT uMeTb 3tphekT NoNoXmn-
TeNbHOW 3aluThl.

Ta6nunya B.13— 3HaueHua koadpduumeHTa KO B 3aBUCUMOCTU OT XapakTEPUCTUK 3KPAHUPOBAHHOW CyXeGHO
NNHUK

Cnyxe6Has nuHus
C 3KpaHOM C KOHTaKTOM C NOYBOi 1

C 3KpaHOM 6e3 KOHTakTa C Mo4BOii 0.4

Tab6nuuya B.14 — 3HavyeHunsa koadpduumeHTa KO B 3aBUCMMOCTN OT Mep 3aLuuThbl

Mepa 3awuTbl

OTCYTCTBYIOT MepbI 3aLLUNTbI 1
JlononHuTenbHble 3KpaHupyloLlne Nposoja — Of4WMH NPOBOAHMK3L 0.6
[ononHutensHble akpaHupytolwMe nposoja — Asa npoBoaHukadl 0.4
MonkuesaluiieHHbli kabenb-kaHan 0.1
MonHve3alw weHHbI kabesnb 0.02
[lononHuTenbHble akpaHWpyeMble NpoBoda — cTasbHas Tpyoka 0.01

3L SkpaHupylowmii NpoBo NoMeLlaloT Ha BbicoTe nopsigka 30 cM Haf kabenem; ABa 3KpaHUpYLMX NpoBoAa
pacnofnioxeHbl Ha BbicoTe 30 cM Hag kabenem CUMMETPUYHO OTHOCUTENIbHO OCU Kabens.
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Ta6nuuya B.15— MMnynbcHOE BblAepxuBaemMoe HanpsixeHne Uw B 3aBUCMMOCTM OT Tuna kabens

Tun kabens 0/1kB

TLC — M30M1MpoBaHHbIli Gymaroii —

TLC — 130/UPOBaHHbI NONNBUHWUIXIOPUAOM, NEHTA3PUTPUTOM —

MouwHocTb <1
MouwHocTb 3
MoLHocTb 6
MouHocTb 10
MolLHoCcTb 15
MouwHocTb 20

15

15
45
60
75
95
125

Tab6bnwuya B.16 — MmnynbcHoe BblAgepXxuBaemMoe Hanpskenve |/w B 3aBUCMMOCTU OT

Tvna annaparypbl

Tun annaparypb! IV «
OneKTpoHHas 15
OnekTpoHHaa annapartypa nons3osatens (L, < 1 kB) 25
OnekTpoHHas annapatypa cetn (Un< 1 kB) 6

3HauveHnsa P'B 1 P ¢ B 3aBUCMMOCTM OT TOKa MOBpeXAeHus /a npuBedeHbl B Tabnvue B.17.

Tab6nwunya B.17 — 3HauyeHns BepoaTHocTn Pa. Pc. P'v i Pw B 3aBUCMMOCTM OT TOKa MOBpexAeHus /a

1u KA > KA
0 1 60

3 0.99 80

5 0.95 100
10 0.9 150
20 0.8 200
30 0.6 300
40 0.4 400
50 0.3 600

Pb-pc-P\-PW

0.2
0.1
0.05
0.02
0.01
0.005
0.002
0.001

B.5.1.2 BepoaTHocTU (P'v) 1 (P'w) NOBpeXA€eHNs OT BCNbIWKN MOTHUMN, NONaBLUEeN B CAYXeOHY0 NNHUI0

BeposTHOCTb. P V. TOro, YTO BCMbILLKA MOJIHUM, NONaBLIas B CMYXEOHYI NIMHUIO, BbI30BET (PU3MYECKoe NoBpexae-
HUe 1 BeposTHOCTb, Pw, TOro, YTO BCMbllKA MOMHUW, Nonaswas B CAYXeOHYI0 NNHKIO, BbI30BET OTKa3 06opyaoBaHus
CNY>XeBHO NMHUK CBSI3aHbl C TOKOM NOBPEXAEHUS /a KOTOPbIiA, B CBOK OYepesb, 3aBUCUT OT XapaKTepuUCTUK CyXeBHoi

JIVHAW 1 NPUHATBIX Mep 3aluThbl.
L[Ns HeaKpaHMPOBAHHbIX CMYXEGBHbIX TMHUIA HEOBXOAMMO NPUHATL /a = 0 KA.

[na aKpaHMpPOBaHHbIX CAYXEOHbIX NNHWIA TOK NoBpexaeHus /a (KA) Heo6X04MMO OLEeHUTb Mo chopmyne

la=25 1/w/(/?6 K d-Kp).

roe Kl — koadphrumMeHT, 3aBUCALLUIA OT XapakTEPUCTUK CNYXEBHON nuHum (cMm. Tabnuyy B.13);
KP — ko3adhhmureHT, yunTbiBaOWMA BAUSHME NPUHATBIX Mep 3awmTbl (cM. Tabnuuy B. 14);

(B 29)

t/w— UMNyNbCHOE BblAEPXUBAEMOE HanpsbkeHne (cmoTpu Tabnuuy B.15 ana kabeneii n tabnuyy B.16 gna anna-

patypsbl). kB;
Rs — conpoTtuBneHne akpaHa kabens. Om/Km.
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Mpu oueHke, P\. ANS NUHWI TENEKOMMYHMKALUW MaKCMMasibHble 3HA4YeHUs [OMyCKaemMoro roka noBpexae-
HUA /a cnepyowme:

- la= 40 KA — Ans kabeneit 00 CBUHLLOBbIM 3KPaHOM;

- /a=20 kA — ans kabenei ¢ alOMUHNEBBLIM 3KPAHOM.

MpumeyaHune — IOTN 3HaYeHNUA ABNAOTCA rpy6oli OLEHKON ncnbiTaTenbHoro Toka (1J. paspyliatoLlero
CTaHAapTHble Kabenum TeNeKOMMYHMKALWM B TOUYKE MOPaXKeHUs MONHuel. Ecnu cyuiecTByeT kakoe-nn6o gokasartesb-
CTBO. YTO 3TN 3HAYEHNS He MNPUMEHUMbl ANS [aHHOW KOHCTPYKUMM Kabens, MOXHO UCNO/b30BaTh APYrue 3HaueHus.
B 3TOM cnyyaB ANs OLEHKU TOKa MOPaXeHUs HE06X0AMMO NPOBOAUTL WCMbITAHUS.

3HaueHnsa Pv n Pw B 3aBUCMMOCTM OT TOka MopaxeHus Ja npueefeHbl B Tabnuue B.17.

B.5.1.3 BeposiTHOCTb (PY Toro, 4to nonajaHue BCNbIWKN MOJSIHAM OKOMO CNYXeGHOW NUHMKM BbI30BET
nospexpeHue

BeposATHOCTb. P"z, TOro, 4To nonagaHue BCMbIWKA MOSIHUU OKOMO CAYXeBHOW NMHUN BbI30BET OTKAa3 MOAKMOYEH-
HOW annapaTypbl, 3aBUCUT OT XapakTepuUCTUK CAYXeOHON NUHUKN N NPUHATLIX Mep 3alluTbl.

Korpa Y3[1. cooTBeTCTBYIOLWYIO [7). HE UCMOMbL3YIOT, 3HaYeHne F z paBHO 3HauveHuto PLI

3HaueHusa Pu npuBegeHsbl B Tabnuue B.7.

Korpga ncnonb3ytoT Y3I1. oTBevatoLlyo TpeboBaHuaM [7]. 3HadeHne P2 Humke P3P0 (cm. Tabnuuy B.5) n Pu.

B.5.1.4 ONTNKO-BOJIOKOHHbIE NINHUN

OnNTNKO-BO/TOKOHHbIE JIMHUN B HaCTOsLIEM CTaHAapTe He paccMaTpuBaloTCs.

B.6 OueHka konnyecTBa ywepba. L'x, B cnyxe6HOW nuHumn

B.6.1 O6wwme nonoxeHns

Ywepb, L'X. uMeeT cpefHnil OTHOCUTENbHbI pasMep KOHKPETHOro Tvna paspyLlleHusi, KOTOpbli MOXeT ObiTb Bbi3-
BaH BCMbILWKO/ MOSTHAN C y4ETOM €ro Cufbl U NOCNEeACTBUIA.

Ero 3HaueHue 3aBUCUT OT:

- TMNa ¥ BaXHOCTW YCNyru, npefocTaBnseMoli HaceneHuo;

- LEHHOCTV TOBapOB, NOABBPMN/IMXCSA paspyLUEHUIo.

Ywep6, L'x. MeHseTcs ¢ TMNom paccmartpusaemoro yuiep6a (L',. L2u L'4) n ansa kaxgoro tuna yuwep6a — ¢ TUNnom
paspylweHus (D2 n D3}. Bbi3biBalOLWEro yuep6. icnonb3yTca cnegyole 0603Ha4YeHNs:

L, — yuwep6 Bcneacteme hU3NYeCKoro paspyLueHus;

L, — ywep6 BCcnefcTBne oTkasa BHYTPEHHUX CUCTEM.

MpumeuvaHne — Yuepb NnpefocTaBnsemMoil HACENEHUIO YCNYTU He CUMTaloT UMEILLUM OTHOLWEHNE K B3Y,
cnefoBatenbHo, yuep6. L'X, yciyrn paccmatpuBaeTcsi TOSIbKO Kak 3KOHOMUYECKWIA.

B.6.2 9KkoHOMMYeckuii ywepb
3HaueHune L,. L, and LO MOXHO onpeaeniMTb N0 COOTBETCTBYHLLEMY OTHOCUMTENIbLHOMY pasMepy BO3MOXHOIO yuiep-
6a no cnepywwemy npubANKeHHOMY paBeHCTBY

Lx =clc,. (B.30)

rae ¢ — cpejHee 3HauyeHWe BO3MOXHOMO yuiep6a BIY. ero cofepxumoe W COOTBETCTBYHOLWME PaGoTbl B AEHEXHbIX
eAnHuLax;

Cc, — WuTOroBble 3HayeHus L', n L'O, Ana ucnonb3oBaHWs ANS BCEX TUMOB CAYXeGHbIX SIMHWIA, Korga onpepe-

NleHne ¢ 1 ¢, NnpeAcTaBnsieT C0XHOCTb UM TOYHO HE U3BECTHO
L',=10* L'o=10-3;
L'B=LVv=L; (B.31)
Lc=Lw=Lz=L". (B.32)
B.7 OueHka 3KOHOMUYEeCcKoro yuiepba

CToMMOCTb 06Lero yuepba ci woxwno paccuymTaTb No opmyne:

A = (RA+«u) CA+ (18 +AY)(CA+CB+ Cs+ Cc)+  +Ru +Rw +R2) CS, (B.33)
rae f2A M Ru — cocTaB/isiioWMe pucka, CBSA3aHHOTO C MMBesblo XUBOTHbIX 6€3 MPUHATUS MEP 3aLMThI;
RBu Rv — cocTaBfsiowme pucka, CBSA3aHHOTO C (IM3MYECKUM MoBpexaeHnem 6e3 MpUHATUS Mep 3aluuThl;
f2c. AM. Rt Rz — cocTaBnsiowWwMe pucka, CBSI3aHHOTO C OTKA30M  3/1eKTPUYECKMX W 3NEKTPOHHbIX cucTem 6e3

NPUHATMA Mep 3aLuThbl;
CA— CTOMMOCTb XMWBOTHbIX;

C8 — cToMMOCTb cuctem B BIY;

Cs — cTtoumocTb BIY;

Cc — cToMMOCTb cogepxumoro B3Y.
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06yt cTtoumocTb. ¢ RL. ocTaTo4HOro yujep6a HecMOTPA Ha Mepbl MO 3aluTe MOXHO OLEeHWTb No crepyloLei
hopmyne

CRL= (R\ +4'n)-CA+ (*B+R'v)'(Ca+CB+Cs+ Cc)+<HAC+R'Uu+ Rw +*z)Cs. <B.34)
roe #?nvn R'u — cocTaBnsoWMe pucka, CBA3aHHOIO C TMBenbio XWBOTHbIX C MPUHATAEM Mep 3aluThbl:
A'BUIN'Yy — cocTaBnsolMe puUcka, CBA3AHHOTO C (DU3MYECKMM MOBPEXAEHUEM C NPUHATUEM Mep 3aliuTbi:
R'c- R'M. R\\. R'z — cocTaBnsiioume pucka, CBA3aHHOrO C OTKA30M 3/IEKTPUYECKUX W 3INEKTPOHHbIX CUCTEM C

NPUHSATUEM MEp 3aLnThI.
lopoByio cTonmocTb. CPM. Mep 3alyuTbl MOXHO OLLeHUTb C NMOMOLLbI0 paBeHCTBa

Cpm = Cp-(/+ a+ rn). (B.35)
rae CP— cTtonmocTb Mep Mpov3BOACTBA:
/ — npoueHTHas cTaBska,;
a — amopTu3auVOHHble OTYMNC/EHUS;
T — NepuoANYHOCTb pernameHTHbIX pa6orT.
OKOHOMWSA feHEeXHbIX CPeAcTB B rof S coctasnser
S =CL-(CPM+CRL. (B.36)

3awuTta afeKkBaTHa, ecin 3KOHOMUS feHeXHbIX cpefcTs B rog S > 0.
B.8 AHanu3 npo6nem

AHanus npoﬁneM B HacToduwem cTaHgapTe He paccMmaTtpuBaeTcs.
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MpunoxeHune C
(cnpaBoyHoE)

MeToabl 3aWnTbl NonacTei

C.1 O6wue nonoxeHns

C.1.1 Tvnbl NonacTei 1 MeToabl 3aWnTbl 4158 nonacTei

COBpEMEHHbIE MOMNACcTW BETPOIHEPTETUUYECKUX YCTAHOBOK NPEACTABNAAT CO60l 60MblINE NOMble KOHCTPYKLMH,
M3rOTOBMIEHHbIE U3 KOMMO3MLMOHHbIX MaTepuanoB, Takux Kak CTEK/IONNacTuK, AepeBo, APEeBEeCHO-CNOUCTbIA NNacTuk u
YrNennacTuk U3 yrnepoAaHOro BOJIOKHA. YTNENNacTUK 06bIYHO MCNOMb3YeTCs AN NPUAAHUS XKECTKOCTU KOHCTPYKLWK
nionacT UAn cneunasnbHbiX 3N1EMEHTOB, Takux Kak KOHLEBOW Ban fANA nonacTeil ¢ TopMO3amy Ha KOHLeBOW uyactu
(TOPMO3HOI MeEXaHW3M C KOHLLEBbIM CPbIBOM MOTOKA). HEKOTOPbLIE YAaCTU M HABECHbIE 3/IEMEHTbI, TakMe Kak KpenexHble
thnaHubl, NPOTUBOBECHI, WAaPHMPbI, NOALIMMNHUKA, TPOCHI, 3NEKTPUYECKUE MPOBOAA, MPYXWHbI U KPENeXHble 3/1eMeHTbI
cAaenaHbl U3 MeTanna.

O/IHO BpPEMS CYMTanoCb, YTO MOJIHUS HE yAapuT B IONacTW, cfeflaHHble UCKNIUYUTENbHO U3 HEMPOBOASLLEro
maTepuana, Ho NPaKTUYECKWA OMbIT NMoKasas, YTO 3TO He Tak. Ha camMoMm fefne MOMHWS yaapsieT B flonactu, He cofepxa-
Wue Kakme-nmbo MeTannyeckme 3femMeHTbl, U Korga B fionactu obpasyeTcs Ayra MOSHUW, BO3HMKaeT cepbe3Hoe no-
BpexeHue. [lBe CTOPOHbI U NOKPbLITUS NOBEPXHOCTW SIONACTM 06bIYHO U3rOTABNMBAKTCS B BUAE OTAE/NbHbIX IMCTOB U3
CTEK/I0BOJIOKHA W/ APYTUX KOMMO3WULMOHHLIX MaTepuasoB, CKNeeHHbIX BMeCTe BAO/b NepefHnX W 3afiHUX KPOMOK U
NPUKIEEHHBbIX K BHYTPEHHE Hecyliel KOHCTPYKLWU, Takke W3rOTOB/IEHHOW M3 CTEKNOBOMOKHA.

BHYTpW nonactu ecTb 60/bluMe BO3AYXOHAMNOMHEHHbIE NOOCTY, 06PA30BaHHbIE MOKPbLITUEM NOBEPXHOCTW U BHYT-
pEeHHeli KOHCTPYKLMeli n yBenuumsatwLe o6y AnvHY nonactv. C Apyroil CTOPOoHbI, NOKPLITUSA IoNacTu o6ecneynsaoT
TaKkKe MeXaHW4eckyto NMPOYHOCTb /IONacTu, Y4TOo NO3BOMSIET HE UCMO/b30BaTb CUI0BOM NIOHXEPOH. B nTore nonactn moryt
6bITb COEMHEHBI B OAHO LIENI0, . CNIeJ0BATENbHO, TaKWE NONACTW MOTYT 6biTh 6E3 BbILIE YKa3aHHbIX KNEEBbIX COEAUHE-
HUiA. CyliecTBYeT HECKO/IbKO TUMOB SlonacTel B 3aBUCUMOCTY OT MPUMEHAEMOro MexaHusma ynpasieHus 1 TOpPMO3HOro
YCTPOIiCTBA, @ TakXe WCNoNb30BaHUS W30/SLMOHHOIO M NPOBOASLLETO KOMMO3ULMOHHOIO MaTepuana. MsTb OCHOBHbIX
TMNOB NpeAcTaBneHsbl Ha pucyHke C.1.

B nonactsax Tuna A ANs TOPMOXEHUS| UCNONb3YeTCs LWMTOK (3N1ePOH) Ha BHELIHE CTOPOHE nepeAHei Kpomku. Ha
nonactax Tuna A Mectamy nonafaHus MOJIHAM YaCcTO OKa3blBAIOTCA CTaslbHble LIAPHUPbI LWWTKA, U OYeHb YacTo Habnio-
[aeTcs cepbe3Hoe NOBPEeX/AeHue, NOCKO/IbKY MOMEepPeyHoe CEYEHME CTaslbHbIX TPOCOB, WCNOJb3YEMbIX AN PaGoThl
WMTKa, 06bIYHO ABNSETCA HEeAOCTaTOYHbIM A5 MPOBEAEHUS TOKa MOMHUM.

PucyHok C.1 — Twnbl nonacteli BETPO3IHEPreTUYeCcknx yCcTaHOBOK

B nonactax tuna b ncnosib3yetcst TOpMO3 Ha KOHLEBOW 4acTu, KOTOPbIN YAEPXMBAETCA NPYXWHOM 1 OTnyckaeTcs
npn Ype3MepHoii CKOPOCTU BpalleHusi OT LLeHTPO6EeXHON cunbl. YTo kacaeTca nonacteit Tuna B. mecTa nonagaHus
MOJIHUM OCOBGEHHO BUAHbI HA MPOTSXEHUU HECKOJIbKMX AECATKOB CAHTMMETPOB OT BHELWHEro KoHua WAW Mo Kpasm
BHELUHEro KoHLa B MecTe HaxOX[AEHWs BHELIHEero kpas KOHLEBOro Basa. HauuHas oT TOuku nonagaHusi, yra MoSHWN

61



FOCT P 54418.24— 2013

obpasyeTca BHYTPW KOHEYHOIi 4acTh K BHELLHEMY Kpato KOHL,eBOro Basa, a C Apyroro koHua Bana gyra obpasyetcs BHyTpu
OCHOBHOW /10NacTyi BHU3 MO HanpasfeHW0 K CTa/lbHOMY KpenexHoOMy hniaHuy Ha komene nonactu. Takme BHYTPeHHue
AYrM Hen3MeHHO BefyT K katacTpodnyeckoMmy paspylleHuto nonacTtu. flonactn Tuna A v b WMPOKO NpUMeHANuch Ans
BETPO3HEPreTMYeckMx yCTaHOBOK 6osee cTaporo obpasua MowHocTbio 100 kBT.

NonacTb TMNa B — 370 nonacTb C KOHLEBbIM TOPMO30M, KOTOPbIA ynpaBnseTcs cTanbHbIM NMPOBOAOM. YTO Kaca-
eTca fonacTeil Tuna B. mecTa nonagaHusi MOJTHUM NPEUMYLLLECTBEHHO HaXOAATCA Ha NPOTSXXEHNN HECKOJIbKUX AEeCATKOB
CaHTMMETPOB OT BHELUHEro KOHLA WX NO KpasiM BHELLHEro KOHLA B MECTe HaxXOXAEeHUs BHeLIHero Kpas KOHL,eBoro sana.
Uto kacaeTcsi nonacTeil TMna B. Takke kak u y Tuna b gyta MonHUM, o6pa3oBaHHas BHYTPW KOHEYHOI YacTu mexay
TOYKO MonafaHns 1 BHELHWM Kpaem Basa, NMPUBOAMT K Cepbe3HbiM NoBpexAeHusM. Ha nonactax Tuna B nospexpe-
HWe OCHOBHOI nonactn Hanbosiee YyacTo NPOWUCXOAWT, KOrAa CTasbHOU NMPOBOJA HE MOXET NMPOBECTU TOK MOAHWU. MUHK-
MasibHbIA AnameTp cTabHbIX NPOBOAOB, UCMOMb3yeMblX ANA 3TUX Leneit, coctasnseT 10 Mm unn 12 mm gnsa nonactei
ANvHOW 17 M. Takvme npoBofa cnoco6Hbl NPOBOAUTL GO/MbLUYID YacTb TOKOB MOJIHUM U. Takum o6pasom, 3awuuiatb
OCHOBHYI0 flonacTb OT noBpexAaeHus (cMm. B.6 ¢ ganbHeiwnM onucaHnem onpefesieHns pasMepoB CUCTEM 3alyuThbl).

NonacTb Tna I — 3To flonacTb, NOMHOCTbIO U3rOTOB/IEHHAS U3 HENPOBOAALLMX MaTepuanoB. OnbIT ¢ HENPOBOAS-
LWMMK TonacTAMK nokasbiBaeT TO Xe camoe, YTO U C APYrvMU Tunamu fonacteid, TOUYkM nonajaHus MOJSTHUWN OBbIYHO
HaxofaTca 6/M3KO K KOHLY. [0 CpaBHEHMIO C APYrMMU TuNamu fionacTeil ToukM nonajaHus MOJSTHUM Takke MOryT 6biTb
pacnpegeneHbl 6ecnopsaAo4HO B ApYrMx Mectax no Bcell AgnuHe nonactu. flonacTb Tuna [l — 3To nonacTb, Y KOTOPOW
HeKoTopble 3/IeMEHTbI KOHCTPYKLUM 3aMeHEHbl YrnepofHbIM KOMMNO3UTHBIM Matepuasom, Nockosibky OH o6nagaeT Hau-
6051ee NOAXOAALMMN MeXaHUYeCcKMU CBOMCTBaAMU. B 3aBUCMMOCTU OT KOHKPETHOW KOHCTPYKLUUW YrNepoAHbIi KoMNo3n-
LIMOHHBIA MaTepuasn rnoxeT UCMO/b30BaTbCA B KayecTBE 3/ieMeHTa YNPOYHEeHNs MOKPbITUS onactu, a Takke ANs Hecy-
LMX 3/1EMEHTOB KOHCTPYKLMW B BUE CUI0BOrO JIOHXEPOHA M OCHOBHOFO C/IOMCTOrO MnacTuka. bnarogaps ero anekrpu-
YeckMM CBOWCTBAM OH MOXET GblTb BK/IIOYEH B 3/1EMEHTbI BEPTUKaNbHOTO MonHneoTBoga CM3. Bonpockl nNo MonHuesa-
LmMTe sonacTteil BETPOIHEPreTUYeCKNX yCTaHOBOK, CoAepXallnX yri1epoaHblii KOMNO3NLMOHHBIA MaTepuan, paccMoTpe-
Hbl B C.3.

Benbilwkn mMonHuy, nonajatwlime B HENPOBOASALLME NONACTV UKW U30SALMOHHbIE YacTu fionacTell, cogepxalyme
NPOBOAMMbIE YACTW, MOXHO MO MeHblueli Mepe 06BSACHUTL TeM, YTO 3arpsi3HEHUst 1 BOAa CO BPEMEHeM fenatT Takue
nonacTtu 6osiee NpoBoAMMbIMU. SlabopaTopHble WCMbITAHWA BbICOKUM HanpshKeHMeM nokasanu, 4To AYroBoi paspsj
nonagaeT B HeNpoBoAsLiMe onactu, akTnyeckn o6pbi3raHHble COMEeHo BoAol, kak ecnn 6bl nonactb Gblna MeTanin-
yeckoii [20]. ipyroe o6bsICHEHNE 3aK/1o4aeTcsa B TOM. YTO /IONACTM NPOCTO HaxoA4ATCA Ha NyTu yAapa MOIHUM B BETPOBYHO
Typ6uHy. Kpome TOro, 3BECTHO, YTO pa3psifbl Ha NOBEPXHOCTU 06pasyloTcs fierye, YeM B BO3fyXe, U 0OCOBEHHO, ecnin Ha
NOBEPXHOCTUN ecTb COMb U Boga. B niobom cnyyae npakTMyYeckuii onbiT NokasbiBaeT, YTO Cepbe3Hoe NoBpexieHne Mos-
HWell Kak HempoBoAsWMX fonacTeit (Tun T), Tak U nonacTei, cogepxalinx yrnepoAHblii KOMMNO3ULUOHHBIM MaTepuan
(Tvin E). BO3HMKaeT [0BOJIbHO YacTo, K NO3TOMY HeobxoAuMa MonHuesalmTa.

NMpuMmeuyaHne — CCbIIKNW Ha NMTepaTypHble WUCTOYHMKW YKasaHbl UupamMu (X) B AaHHOM MPUIOXKEHUM
1 npeAcTaBfieHbl B 6ubanorpacmyeckom crnumcke.

C.1.2 MexaHu3M paspylieHus nonactu

TvNUYHBIMU BUAaMU pa3pyLleHWidi B TOYkax nonagaHns MOIHUWN SIBNAIOTCA pacC/lOeHNe N CKUraHne KOMMo3uum-
OHHOro MaTtepuasia NOBEPXHOCTU, a TaKkKe HarpeBaHvue Wan nnasfeHve MeTa//INYeCcKnX 3M1EMEHTOB, CyXalux TouKamm
Kpennexums.

Han6onee cepbe3Hble NMOBpPeXAEHUs nonacteil BeTpO3HepreTMyecknx yCTaHOBOK BO3HMKAIOT, KOrga MOJHWS 06-
pasyeT Ayru ¢ BbICOKOI 3Heprueli BHyTpW 10NacTu n3-3a NonafaHns B HesaluLeHHY0 YacTb MOBEPXHOCTU fonactu. Ayru
MOryT 06pa3oBbiBaTbCA B BO3AYLWHOM NPOCTPAHCTBE BHYTPU nMonacTy Uu BAOMAb BHYTPEHHUX NOBEPXHOCTe. [pyroii Bua
noBpexaeHnsa HabnogaeTcs, Korga TOK MOSIHAM WK ero 4acTb NPOXOAUT B UIN MEXAY CNOSMU KOMMO3WULMOHHbIX MaTe-
pvanos, WNN B KeeBbIX TPelMHax NPYMEHUTE/NIbHO K CUCTEME BepTUKaslbHbIX MOJIHNEOTBOA0B, BO3MOXHO, M3-3a TOrO,
4YTO B 3TWX CMOAX M TpelymHax HakanaveaeTcs Bofa. YAapHas BOJIHA, Bbi3BaHHAA TakuMW BHYTPEHHUMU fyramu, MOXeT
6yKBa/NIbHO B30pBaThb /10NacTb, pa3opBaB MOBEPXHOCTb /1ONACTW BAO/Ib KPOMOK U OT BHYTPEHHEro CUI0BOTO JIOHXepoHa.
PaccmatpuBaloTca BCe CTeNeHn MOBPexXAeHns, HaunHasa oT TPeLyH Ha NOBEPXHOCTM A0 NOJIHOTO paspyLleHns 1onacTu.
B HekoTOpbIX CryyYasx yAapHble BOJIHbI PacnpoCcTpaHATCA OT flonacTu, B KOTOPYIO yAapwsia BO/HA, Yyepes CTynuuy B
Apyrve nonacTyv, Bbi3biBas UX NOBPEXAEHME.

BHyTpeHHWe Ayrn 4yacTo o6pasyloTca mexay TO4YKO monajaHus MOMIHUM Ha KOHYMKe fionacTu U Kakum-nnbo
TOKOMPOBOAALLMM 3/1EMEHTOM BHYTPM fionactu. YTo kacaeTca Tuna B. noBpexjeHne 4acTo CBOAWUTCA K MOBPEXAEHUIO
KOHLIeBOI 4acTu, a OCHOBHaa 4YacTb /IoNacTu He nospexpaaeTcs. [oBpex/JeHne OCHOBHbIX YacTeil nonacteit Tuna B
06bIYHO HabnaaeTcs, koraa Ayra obpasyeTcst BHyTPM OCHOBHOM YacTu nonactu. O6bIYHO 3TO NPOUCXOANT B TeX CryvasXx,
Korga cTasnbHOW NpoBoA, ynpasstowWwuii TOPMO30OM KOHLEBOM YacTu nonactn, UMeeT HeJoCTaTOYHOEe MonepeyHoe ceue-
HWe ANS Toro, YTo6bl MPOBOANTL TOK MOJIHMM M3 KOHL,EBOro Basa B CTynuuy. UTo kacaeTcs nonacteilt Tuna A. OCHOBHas
YyacTb nlonacTu paspywaeTtcsi. fBfeHne, Bbi3blBalllee cepbe3Hble NOBPeXAeHUs KOHCTPYKUMM nonacteii B3Y. asnsert-
cA. cnepoBsaTtenibHO, 06pa3oBaHNeM yAapHOU BOMHbI BOKPYT AyrM MOJTHUM BHYTPY ionactu. HesHaunTenbHoe nosBpexge-
HUWe MOXeT BO3HWKHYTb, KOraa AyTa MO/IHUM 06pasyeTcs Ha BHELUHel NOBEepPXHOCTV MW Koraa TOK MOJIHUWM NPOBOAUTCS C
NOMOLLbI0O MeTa/INYeCcKnX 31IEMEHTOB C HEJOCTATOYHbIM NOMNEepeYHbIM cevyeHneMm. He cnegyeT nyTaTb BbICOKOIHEpreTyu-
yeckoe BHYTpeHHee AyToo6pa3oBaHue. Bbi3blBalollee NOBPexXjeHre KOHCTPYKLMKU, C HU3KO3HEPreTUYeCKUMMU HacTUUHbI-
MU paspsagamu, ykazaHHbimn B C.2.4.
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C2 MeTofabl 3aWWmUThI

C.2.1 O6uime NoNoXeHns

O6uieli npobnemoli MonHMesalWnTbl nonacteil BOY asnsaerca 6e3onacHoe npoBefeHWe Toka MOJSIHUM OT TOYKU
nonagaHus Ao CTynuubl Takum o6pasom, 4Tobbl M3bexaTb 06pas3oBaHUsA AYTUM MOJSIHUM BHYTPU lonactu. STOr0 MOXHO
[OCTMYb NyTem yBOofa TOKa MOJIHUM OT TOUKM nonafjaHus No NOBEPXHOCTW K KOMeslo f1onacTu, UCNosb3ysa MeTanamyec-
KMe NPOBOAHMWKMW, NPUKPENSIEHHbIE KaK HA NOBEPXHOCTW NoNacTu, Tak U BHYTPU Hee. [pyrum MeToAoM siBNsieTcs fobas-
NleHVe NPOBOASLLEr0 MaTepuana k caMoOMy MaTepuany NMoBepxXHOCTW fionacTu, genas, TakuMm obpasom, nonactb jocTa-
TOYHO TOKOMPOBOASALLEN Ana 6e30nacHOro Npoxofa Toka MOJSIHUM K KOMeN fnonactu. BapuaHTbl aTuX ABYX METOAOB
ncnonb3yTea ansa nonacteii BAY (pucyHok C.2).

MpneMHuk MpuemHuk

PucyHok C.2 — TpuHLMMNbLI MOHWE3aWwmMTsl Ans nonacteit 60nbwmx BY

C.2.2 Bo3fylwHble cucTeMbl nepexsaTa yjapoB MOJIHUM, PacCMO/iOXKEHHble Ha MOBEPXHOCTW onacTu unmn
noMeLLeHHble BHYTPU

MeTannnyeckne NpoBOAHWKM Ha MOBEPXHOCTW /I0NACTU, Cyxaline B KayecTBe BO3AYLUHON cUCTeMbl nepexsaTa
YAapPOB MOJIHUM UAW CUCTEMbl BEPTUKA/IbHbIX MOSIHUEOTBOAOB, AO/DKHbI MMeTb AOCTAaTOYHOE MOonepevyHoe cevyeHue,
4yTo6blI 06Nn1aAaTh CNOCOGHOCTLIO BblAEpXMBaTb NPAMOe nonajaHue MOMHWU U NPOBOAUTbL BECb TOK MOMHWU. Kpome
TOro, HeO6X04MMbI TOYHblE pasmepbl, YTO6bl AOOUTLCSA HaAEXHOW hukcauun ¢ NOBEPXHOCTbIO slonactu. MuHUMasbHoe
nonepeyHoe ceyeHne ans anomumHna — 50 Mm2. Mpy MCNONMb30BaAHUN MeTal/INYeCKUX NPOBOAHWKOB C YKa3aHHbIM
MUHUMasIbHbIM MOMEePeYHbIM CeyeHreM MOryT BO3HUKHYTb Npo6iembl B JOCTUXEHUWN UX HagexHoi dukcaunu. Bonee
TOro, NPOBOAHWKW, YCTAHOB/IEHHbIE HA MOBEPXHOCTW MONACTU, MOTYT NOABEPrHYTb PUCKY a3poAvHaMUKy SonactTun uam
NpoOn3BOANTbL HeXxenaTtenbHbli wym [21], [22].

[na MOMHNMEOTBOAOB, NOMELLEHHbIX B /1I0ONAaCTb, UCMO/b3YOTCA NPOBOAA MK OnsieTka kabenei kak U3 anloMuUHUS,
Tak n 13 meaun. CyLlecTBylOT CUCTEMbI 3aLLUUTbI, B KOTOPbIX METa/I/IMYECKU NPOBOAHMK, COeAVHEHHbI C koMenem fona-
CTW, HAXOAMTCA UAN Ha MOBEPXHOCTU NlonacTu BAO/b €e 3afHeli KPOMKM, UM BHYTpW 3adHell KpoMku. HekoTopble
KOHCTPYKLMM flonacteil MMeT MeTannyeckne MNpPOBOAHWKW, PAaCMOiOXEeHHble BAO/b NEpPefHUX WU 3afHUX KPOMOK
(tvin B). Kpome TOro, HekoTopble KOHCTPYKLMWU MMET MeTan/iMyeckne MOJIHUeYN0BUTEeNN. PACNO/TIOXKEHHbIe Ha NoBepX-
HOCTW BOKPYT /IONACTV B HECKO/IbKMX TOYKaX BAO/b ONACTU, KaXAbIA N3 KOTOPbIX COEAMHEH C NMPOBOAHUKAMMW, pacrnosno-
XXEHHbIMU BAOMb KPOMOK fionactu [22] — [26].

C.2.3 Knelikne metannnyeckme neHTbl U CETMEHTHbIE IEHTbl MOJTHWEYT0BUTENA

Kneilikas antomuHueBas neHTa, pacnosioXeHHas Ha NOBEPXHOCTW MOMacTu, MOXeT MCNOo/b30BaTbCA B HECKO/b-
Knx nccnepoaHuax. OfHaKko Takme NeHTbl UMET TeHAEHUMI0 OTKNeNBaTbCA B TeYeHNe HeCKoNbKknx mecaues [23] n [27].
Mpu ycnosuu, 4to npo6nemMa CoxXxpaHeHWs NIeHTbl Ha /10NacTu MOXeT GbiTb pelleHa, BO3MOXHO, MeTasIMyeckne NeHTbl
MOTYT 6bITb MO/IE3HBIM METOAOM 3alnTbl 0OCO6GEHHO B KauecTBe MoJepHu3auun AN CyLecTBYLWNX He3alnLeHHbIX
nonacteii. CnepgyeT, ogHako, 0TMETUTb, YTO 6oMblUME yAapHble BOJHbI CBSI3aHbl C BEEHUEM BCMbILLKM B6IN3N NOBEPX-
HOCTW nonacTu [21]. 3TO MOXeT NPMBECTU K MOBPEXAEHWNIO CTPYKTYpPbI.
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HekoTopble aKCnepvMeHTbl C CErMEHTHbIMU SIeHTamy MOJIHMeYN0BUTeNs NpoBOAMANCHL paHee [28] u [29]. Takue
CermMeHTHbIe fIeHTbl UCMONb3YTCSA HAa 06TeKkaTensaxX aHTeHHbl neTaTeNbHOro annapara, MocKo/bKy OHW He BAWSIOT Ha
curHan pagapa. Wcnonb3oBaHWe CerMeHTUPOBAHHbIX NIEHT MOJTHUEYNO0BUTENSA C AINTENbHbIM CPOXOM CAYXObl Kak
YyacTu MonHMesawuTbl AN nonacteil BIY. cogepxalymx yrnepogHblii KOMMNO3ULMOHHBIA MaTepuasn, paccMOTpPeHo
B nuTepartype [30].

B0O3MOXHO, YTO MeTan/nmyeckas fieHTa MOXeT OblTb MCMOMb30BaHa B KayecTBe OHOPA30BOI 3aliWTbl, KOTOPYIO
HeobXxo4MMO 3aMeHATb nocne ygapa MOHUN.

C 2.4 BHYTpeHHNE CUCTEMbI BEPTUKANIbHLIX MOJTHNEOTBOA0B

PelueHne BOMPOCOB, CBSA3aHHbLIX C NPOBOAHUKAMMW, PACMOIOXEHHbIMI Ha MOBEPXHOCTW /lonacTu, 3aknluvaeTtcs B
TOM. 4TOGbl PAcnosIOKUTb MOJIHUEOTBOALI BHYTPU sionactu. Metannuyeckne KpenneHust Ans NPoBOAHMKA NPOXOAAT
CKBO3b MOBEPXHOCTb W CAYXaT B KayeCTBe OTAesIbHblX MPUEMHUKOB MOMTHUW. Takne cucTeMbl 3alyuTbl UCMOMb3YIOTCA Ha
netatenbHbIX annapatax [21].

Cuctema MoNHMesawWwmuTbl. UCNONb3yemMasn A4S MHOTMX nonacTeil U Npou3BoAMMas B HacTosiliee Bpemsi, umeeT
OTAEe/IbHble NPUEMHUKN MOJIHWM, PAcnoOfIOXEHHbIE Ha KOHYMKe nonactu (tunbl A n B Ha pucyHke C.2). Cuctema Beptu-
Ka/bHbIX MOJIHNEOTBOAO0B NPOBOAWUT TOK MOSHUM OT MPUEMHWUKOB Ha KOHYMKe K KoMesto nonactu. [na nonacteil c
TOPMO3aMM Ha KOHLEBOI YacTu cTasbHOW NPoBOJ, YNPaBAsiOWMiA KOHYMKOM, UCMOSb3yeTCA B KauyecTBe BepTUKaslbHOTo
MosniHueoTsoga (tvn A). Ecnm nonacTb He MMeeT TOPMO30B Ha KOHLLEBOW 4acTu, TO MefHblii NPOBOA, PacrnofoXeHHbI
BA0/1b BHYTPEHHEro /IOHXepoHa, WCNonb3yeTcs B KayecTBe BepTUKasbHOro MosHueoTsoga (tun B).

BbIf10 M3roTOBNEHO HECKOJIbKO ThICAY SlonacTeii ¢ Takoli cuctemoit MmonHuesawmTbl (Tun A n b Ha pucyHke C.2).
OueHb ycneweH onbIT paboTbl C AAaHHON CUCTEMOW MOMHMe3aLWnTbl ANs nonactei gnuHoit 20 m [31]. MpuHUMN “cnonb-
30BaHNA OJHOTO UM HECKOMbKUX BHELIHNX CPeACTB BO3AYLUHOrO nepexsata BCMbIWEK MOMIHUW, COEUHEHHbIX C BHYTPEH-
HWM BepTuKasbHbIM MOSTHNEOTBOAOM, LUMPOKO WCMO/Ib30BA/SICA MHOTUMW W3rOoTOBUTENsIMU ANA fionacTeil go 60 m. Ans
Taknx AIMHHbIX nonacTell onbIT Nokasan, 4To CylecTByeT pUCK NPSAMOro nonajaHusa MOSIHUKM Yepes3 CIOUCTbI MaTepuan
BO BHYTPEHHWIA BepTuKa/ibHbIi MOMIHNEOTBO/, Bbl3blBasi CEPbe3HOE MOBPEeXAeHne nonactu. AT npo6iembl, No-BUAM-
MOMy. CBAi3aHbl C HEKOHTPO/IMPYEMbIMWU YacCTUYHbIMK paspsifjamu, 06pasyloWMMUCs 0T BHYTPEHHWUX TOKONPOBOAALLNX
yacTeli (BepTUKas/ibHbI MOJTHNEOTBOA, 3N1EMEHTbI COEUHEHNS U T. MN.).

Korga Takme Hu3koaHepreTWdeckue 4YacTWyHble paspsiibl 06pa3yloTca OT BHYTPEHHUX MeTa/l/IMYyeckux vyacteit no-
nacTu. oHu GyAyT pacnpoCTpaHsiTbCS PaBHOMEPHO GbICTPO, Tak Xe Kak paspsagbl, o6pasyloumnecs oT NpuemMHUKoB. Kak
TO/IbKO 3TV BHYTPEHHWE paspsbl yAapsiloT BO BHYTPEHHIOIO NOBEPXHOCTb /I0NACTU, OHW ByAyT NO OTHOLUIEHMWIO K YacTuuy-
HbIM pa3psjaM Ha BHeELUHeli NOBEPXHOCTU /lonacTy yCUnMBaTh 3N1EKTPUYECKOe HanpshkeHWe Ha CAOUCTbIA MaTepuan.
YBenumueHHoe HanpshkeHue, BO3MOXHO, He fiBAseTcs nNpo6nemoilt ANS OrpaHUYeHHOro Yncna 4YacTbiX U3MeHeHWi nons
(NpMeMHUKM ygapa MOJSTHAM UKW coCefHWe KOHCTPYKLUM), HO Korfa fonacTb NofBepraetcs BO3AEWCTBMIO HECKONbKMX
yfapoB BO BPEMS BCEro CpokKa CNyXObl, HANPSXXEHNEe MOXEeT CO BpeMeHeM 06pa3oBaThb Lie/blii aneKkTpuyeckuii Npo6oii.
dusnyeckoe BO3AEWCTBME HA lONACTb C kaHana 3/1eKTpPUYeckoro Npo6osi Takoro BbICOKOrO HanpsXXeHUst A0BOIbHO
OorpaHu4YeHo, HO NoBpexjieHne, CBA3aHHOe CO CeAytol MM TOKOM MOHUK ByaeT paspylnTenbHbIM, Kak ykazaHo B C.1.2.

TakuMm paspsijaMm MOXHO MPensTcTBOBaTb WM YCTPaHATb UX NyTEM 3aljuTbl BHYTPEHHEro BEPTUKa/IbHOrO MOJHMeE-
0TBOAA W APYrMX NPOBOAALLMX 3/1EMEHTOB B /IONACTW NPV NOMOLLM 3/1EKTPOU30NALMOHHOTO MaTepuana, Takum o6pasom,
yMeHblias npobnemy [32] n [33].

C.2.5MpoBoasuwme matepnasbl MOBEPXHOCTH

AnbTepHaTBOl BO3AYLHON cucTeMe nepexBaTa BCMbILEK MOSIHUKM, PACMOSIOXEHHON HA MOBEPXHOCTW sionacTy,
ABNSETCA co3faHne camoli NpoBoAALleli NOBEPXHOCTU. B aBMaLMOHHON NPOMbILNEHHOCTW MOJSIHMe3almTa cTekionna-
CTVKa W yrnennactuka Ans KpblibeB W NOBEPXHOCTEW, NOABEPraloLWnXca BO3AEACTBUIO MOSTHAM, AOCTUraeTcs nyTem fo-
6aBfieHNs NPOBOAALLEr0 MaTepuana BO BHELIHWE C/IOM, Takum 06pa3oM cHuxas nospexpaeHve Hebonbloli obnactn B
Touke nonagaHus MoMHUW. [POBOAALMM MaTepuas oM MOXeT CNYXUTb MeTaslsl, HamblIeHHbIA Ha NOBEPXHOCTb, BOJIOK-
Ha C MeTa/l/IM4ecKUM MOKPbITUEM BO BHELUHMX CMOSX KOMMO3WLMOHHOTO MaTepuana, MeTansmyeckne nposoja, Bne-
TeHHble BO BHELLUHWE C/I0M KOMMO3WLMOHHOIO Matepuana unm mMeTannnyeckue ceTku, pasmelleHHble NpsMo noj noeep-
XHOCTbio [21], [26], [34] v [35]. MonHuesawmTa nonactein BOY caenaHa m3 meTannnyeckoi CeTku, NOMeELLEHHOW BAO/b
CTOPOH nonacTeil NPAMO NoJ HapyXHbIM OTAeN04HbIM cnoeM (D Ha pucyHke C.2). Horga camblii KOHYMK nonacTut uam
cfenaH n3 MeTtanna Uan NOKpbIT MeTananyeckoi nnacTuHoi [23], [24], [25], [26]. [36] n [37]. MperMyLecTBO NCNO/Ib30BA-
HUS MeTaN/IM4ecKnX CeToK N APYrnX TOHKOCTEHHbIX NMPOBOASALLMNX MOBEPXHOCTHbLIX 3/IEMEHTOB A1 BEPTUKA/IbHbIX MO/-
HNEeOTBOAOB 3akK/No4aeTCs B TOM. YTO BO3MOXHbIE€ BHYTPEHHUE MPOBOAALME 3NEMEHTbI (YrNepoAHbIA KOMMO3ULMOHHbIN
maTtepuan) 3aluiieHbl 0T 3/1eKTPUYECKOro Nnoss U. crefoBaTtesibHo, 0T NPSMOro KacaHus MosHueiln. NHAyKTuBHOe nage-
HMe HanpshkeHus BAOMIb MOJIHMEOTBOAA, CBSA3aHHOE C 60/bWNM Nepenagom Toka, 6yAeT HEMHOTO CHWXEHO, YTO kpaiiHe
Ba)XKHO, Y4MTbiBasi pUCK GOKOBbIX BCMbIwek. OAHaKo He06X0ANMO yunTbiBaTb Takke PUCK NPSMOro nonagaHus MoaHWM B
pebpo TakMx TOHKOCTEHHbIX 3/IEMEHTOB U BO3MOXHOCTb HEPABHOMEPHOro pacnpefesieHns Toka u3-3a NOBEePXHOCTHbIX
ahekToB.

C.339Nn1eMeHTbl KOHCTPYKLUU U3YTrNepoAHOro KOMNoO3nLMOHHOTo Marepmana

YrnepogHble KOMNO3NLWOHHbIE MaTepuansl ObISIN UCNONb30BaHbI ANna  KOHUEBbLIX BanoB AnA HeboNbWMX onac-
Teih n B HacTosdllee BpemMA, KakK npaBuio, UCNOMb3YKTCA Kak MaTepuas apmMnupoBaHuA 60NnbLIKX onacTei. Bnarogapsa
CBOMM NPEeBOCXOAHbIM MeXaHU4YeCKnum cBOWCTBaM mMaTtepunan UCcnosib3yeTca Kak gna CuUoBOro LEeHTPasibHOro JIoHXepo-
Ha. Tak U NpAMO B MOBEPXHOCTW fonactu. MNMpegnonaraerca UCNOAbL30BaTb yrnepo,qu||7| KOMI'I03VILI,I/IOHHbII7I MaTtepunan
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[ANA 3N1eMeHTOB KOHCTPYKLMW 1 Aanblue, Tak Kak pasMmep nonacteii ysennumsaeTtcs. [03TOMY OCHOBHOI BONPOC 3ak/io-
yaeTcs B TOM. Kak yrfiepoAHblii KOMMNO3ULMOHHBI MaTepuan pearupyet Ha BO3feliCTBME TOKOM MOJIHWW, MonajatoLimm
1 NpoTekalwWwmnm BHYTpU matepuana. B faHHOM cfiy4yaB ABa 3/1€KTPUYECKNX CBOWCTBA Yr/epofHOro KOMMO3WLVOHHOIO
mMatepvana B 3HaUYNTENIbHON CTEMeHyW OT/IMYalT ero OT W30TPOMHbLIX MPOBOAALMX MaTepUasnioB, TakUx Kak mMeTanibl,
yAenbHas 3/1eKTPONPOBOAHOCTb N0 NOCTOSHHOMY TOKY W CTeneHb aHu3oTponuu. [na yAenbHOW 31eKTponpoBOAHOCTU
N0 NOCTOSAHHOMY TOKY Yr/1epOfJHOrO KOMMO3WULMOHHOTO MaTtepunana 06bI4YHO YyCTAHOB/IEHO 3HaYeHune, Kotopoe B 1000 pas
HUXe 3HauyeHus Ans anioMuHus, T. e. 3.5 Ha 104 cm/M. OT0 aABnsieTCA NPUGAU3UTENbHBIM 3HAYEHWEeM, YCTaHOB/EHHbIM
[ANS OBYOCHbIX NAACTUH U3 TKAHHOTO YrNepoAHOro KOMMNO3ULMOHHOTO MaTtepuana, Ucrnosb3yembix AN NoBepxXHocTel
He6OoNbLUMX fleTaTesibHbIX annapartoB, U U3MEPEHHbIM NapasfieslbHO C NOBEPXHOCTbIO o6pasua [35] u [38].

B 3aBNCMMOCTU OT peasnbHOl KOHCTPYKLMM U TEXHOMNOMUM NPOLUMBKU 3/1EKTPONPOBOAHOCTbL YIN1EPOAHOTO KOMMNO3M-
LIMOHHOTrO MaTepuana UMeeT OYeHb BbICOKYI0 CTeneHb aHW30Tponuu. Hanpumep, ecTb AaHHble MO 3/1eKTPONPOBOAHOCTMN
06pasyoB M3 yr1epogHoro KOMNO3ULMOHHOTO MaTtepuana, UCnosib3yeMblX 415 UCMbITaHUi Ha yaapbl MOSHAM B aBMaLum-
OHHOW NPOMBILNEHHOCTN. D1eKTPONPOBOAHOCTb Takmx 06pasL0oB MeHseTcs B npejenax yeTbipex NopsAAKOB BesIUYMH
ANS pasHbiX HanpasfieHwin Toka [39]. M03TOMy Pe3UCTMBHbLIA HarpeB YrnepoAHOro KOMMO3WLMOHHOIO MaTepuana npu
NoABEePXEHHOCTN BbICOKUM MAOTHOCTAM TOKa MOXEeT ObiTb KpUTUYHbIM. OCO6EHHO B TOYkax nonafjaHwus MOAHUW, rae
BbICOKME TOKM BXOAAT B [OBOJIbHO 3aMKHYTYI0 0611acTb, Temnepartypa u3-3a noTepu AXoynei rMoXeT npeBbiaTh Temne-
paTypy ucnapeHus matpuubl (npubnusutenbHo 200 "C). Korga maTpuua ucnapseTtcs, gasBfieHune OT BblAeNsioLlmnxcs
rasoB [/IOXET BbI3BaTb paspylleHne u paccranBaHue yriepogHoro KOMMo3uLMoHHOTO mMatepuana. YrnepogHblii komno-
3ULMOHHBIV MaTepuan faxe MOXeT cropeTb, 0COGEHHO B TOuke monagaHus MonHun [35].

Ecnun yrnepofHblii KOMMO3NLMOHHBI MaTepuan UCnonb3yeTcs B neTarefibHbIX annapaTtax, cumtaeTcs o6s3aTtesib-
HbIM MCNO/Ib30BaTb MOJIHMWE3alWuTy ANS 31eMEHTOB U3 Yr1epoAHOro KOMNO3NLMOHHOTO Matepuana, KoTopble MoryT
6blTb NOpPaXeHbl MOIHWE MM MOTYT NMPOBOAUTL TOK MOSIHUW. BbiNW criyyan NoBpexAeHWUs MosHWeli KOHLEBbIX BaslOB
13 yrnepojHoro KOMNO3MLMOHHOTO Matepuana Ans nonacTteii BAY. HekoTopble nabopaTopHble 3KCMepUMEHTbI BbiSBU-
N1 npobnemsbl, kacawlmecs BasoB U3 YINepoAHOro KOMMO3WLMOHHOIO Matepuana, NpoBoAAWMUX TOK MoHuK [40]. la6o-
paTopHble UCMbITaHWA fonacTeli C NOKPbITUEM W3 Yr/1epoAHOr0 KOMMNO3ULMOHHOTO MaTepuana nokasanu paccroeHune n
CXUraHve NoBepxHOCTU B Touke nonagaHus mMonHum [20] u [30]. Moatomy TpebyeTca 3awiuta NoBepxHocTell U3 yrnepog-
HOro KOMMO3WLMOHHOTO MaTtepuana oT NPAMbIX yAapoB MOSIHUW Kak C NOMOLLbIO HAaHECEHWUA [0CTaTOYHOro Cos U3ons-
LIMOHHOrO MaTtepuasna, Tak U C MOMOLLbI0 3KPAHVPOBAHNSA BHELLHWUX YCTPOWCTB OTBEAEHNUA MOMHUM. Tak Kak NpoBoAALui
yrnepofHblii KOMMO3NLMOHHBI MaTepuan valie BCero ABAsfeTcA napanneflbHbiM MyTeM NPOXOXAEHUSA Toka MOMHUW
OTHOCUTE/IbHO BEPTUKANbHOTO MOJIHMEOTBOAA, HEOGXOAMMO MeTan/M3npoBaTtb YrNepoAHbIi KOMNO3ULMOHHbIA MaTe-
pvan c ApyrMMn TOKOMPOBOAALWMMK 3n1eMeHTamMu. [Na Kaxaol KOHKPeTHON KOHCTPYKLuUW nonacTu Bo usbexaHue Kpu-
TUYHOTO HanpsHXeHWs MexAy YrnepoAHbIM KOMMO3WLMOHHLIM MaTepuasiom U BepTUKasbHbIM MOJIHUEOTBOAOM Heo6Xo-
AVMO onpeaennTb, AOCTATOYHO /1M Masio NPOCTPaHCTBO MexX/Ay 3KBUNOTEHUManbHoO meTannusauveir. KpuTnuHbiM Ha-
npsbkeHNeM B [aHHOM KOHTEKCTe AB/SieTCA HanpskeHue, KoTopoe MOXeT NOTEeHLMaNbHO NPOo6UTb W30/ALNOHHBINA
CNnoii Mexay yrnepoAHbiM KOMMO3WLMOHHLIM MaTepuanom 1N BepTUKasibHbIM MOSTHUEOTBOAOM, BO3AeiCTBYS Ha MexaHu-
Yeckyl MPOYHOCTb KOHCTPYKLMU.

Mocne pacnpefgenexHns Toka MOSHAM NO NOWAAN C LUMPOKUM MOMEPEYHbIM CeYeHWeM W3 yri1epoAHOro KoMNosu-
LMOHHOrO Martepuana, Takue KOHCTPYKLUW MOryT NpOBOAWUTL TOK MOMHUKM 6e3 noBpexaeHuii.

C.4 KOHKpeTHble BOMPOCHI, KacawLnecss TOKONPOBOAALWNX 3/1€eMEHTOB

K TOKONpOBOASALMM 3/ieMeHTaM, PacCMOTPEeHHbIM B HACTOSLLEM pasjesie, OTHOCATCS BCe ApyrMe TOKONpOBOAs-
LWMe 4acTy SIoNacTu, 3a UCK/IIOUYEHNEM MPUEMHUKOB U CUCTEMbI BEPTUKA/IbHBIX MOSTHMEOTBOLOB, PACCMOTPEHHbIX B C.2.
1 BO3MOXHOTO Yr/1epoAHOro KOMMO3ULMOHHOTO MaTepuana, paccmoTpeHHoro B C.3.

[laTumk v Masik 1 NnpoBoga

PucyHok C.3 — VIHAYKTMPOBAHHbIE MOJIHWEN HANPSXXEHWUS MeXAy MOMHUEOTBOAOM WM
KOHCTpYKUMEel 1 npoBojamMun fatuuka
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MpoBoaa AN1A AATYMKOB, NMOMELLEHHblE HA NMOBEPXHOCTW WK BHYTPW N0ONACTW, MOrYT NoABepraTbCcs BO3AelcTBUIO
CU/MIbHBIX MArHUTHbIX NOMeM, KOTopble BbipabaTbiBAOT Pa3pyLINTE/IbHOE HaMpsXKEHWE MeXAY MOSHUEeOTBOLOM W ApYIU-
MW NpoBOJAMM B SlONACTU, Kak NokasaHo Ha pucyHke C.3. Takue npoBoga cnegyeT y6patb, eCiv BO3MOXHO. Ecnu HeT. To
1 AaTunKu, M NPoBOAA AO/KHbI OGblThb 3aliWLLEHbl COOTBETCTBYIOLEN 3KBUNOTEHLMANBHOW MeTannn3auneil ¢ cucTemoi
BEPTUKa/IbHbIX MOJIHUEOTBOAOB U 3KPaHUPOBaHbl N 3aKPbiTbl BHELWHWMU NPUEMHMKaMWU MONHUN. OTKPbITble BHELLHME
NPUEMHUKM MOJIHUM MPSIMO HA HapPYXHOI CTOPOHe BHYTPEHHWX TOKOMPOBOASLMX 3N1EMEHTOB MO3BOMSAT 3aluuiaTh
BHYTPEeHHWE KOHCTPYKLWM OT MPAMOro nonajaHus MosiHUW. Bonee Toro, puck NosyYeHUs YacTUUHbIX paspsfoB OT BHYT-
pPeHHUX NPOBOAOB YMEHbLLIAETCS, ECN TLLATENbHO 3aKPbITh TOKONPOBOASLME NPOBOAA 3/1EKTPOU3O/ALMOHHBIMI MaTe-
pnanamu. O6paTuTe BHUMAHWE, YTO BbICOKUI TOK U HaMpsXKeHUe MOXHO MHAYKTUPOBATb B M30/IMPOBAHHbLIX 3aMKHYTbIX
Llensax NpoBOAHMKa BGM3M CUCTEMbI BEPTUKANbHLIX MOSIHUEOTBOAOB. Takue BbIGPOCHI MOrYT Bbi3BaTb BHYTPeHHee WC-
KpeHue. BO3MOXHO, UTO KOHCTPYKUMW, KOTOpPble 06bEAUHSIIOT 3/1EKTPUUECKNE NPOBOAA, CBSA3aHHbIe C JaTuyMKkamu, cBe-
TOBbIE CUrHAsbI U APYre CUCTEMbl MOIHUE3ALWNTbI, BKIOYAA BEPTUKAbHbI MOTHNEOTBOZ, MOTYT Hanbonee 3 ekTms-
HO MpeAoTBpaliaTh NOBPEXAEHUS AaHHbIX cucTeM. Ana 3(eKTUBHOMW MOTHWE3ALUTLI S10NAcTU U DYHKLMOHUPOBAHUS
CUCTEM, HAXOAALIMXCA BHYTPU HEe Heo6XoAuMO TLiaTeNlbHOEe COrNacoBaHWe KOHCTPYKUMA 3Tux cucteM. Mofo6HbIM 06-
pasok* [O/MKHbI PacCMaTPUBATLCS META/IIMUECKME 3/1IEMEHTbI KOHCTPYKLMM BHYTPU N0NacTh, T. €. MPOTUBOBECHI, aMoOp-
TM3aTopbl. NNaTopmsl 1 T. N. Bce TokonpoBoAsLiMe YacTu B N0NACTW LOMKHbI ObiTb CNPOEKTUPOBAHbLI Takum 06pasom,
UTO6bl YMEHBLIATL YCUNEHWE 3NEKTPUYECKOTO MOMSA U AO/MKHbI 6bITb COEAUHEHbI 3KBUMOTEHLUMANBbHON MeTannusayuei
Tak. YTo6bl YMEHbLUIUTL PUCK MOSIBNEHWUS BHYTPEHHUX pas3psfoB. UTO KacaeTcst 3/1eKTPONPOBOAKM, BaXHO, YTO6bI BHe-
LWHMe YCTpOCTBa BO3AYLIHOMO Nepexsarta BCMbIWEK MOMHAU 3aljuliany BHYTPEHHUE TOKOMPOBOASLMNE 3/IEMEHTbI OT
3N1EeKTPUYECcKOro nons. T.e. OT NPSMOro nonagaHusi MOSHUW.

Ecnu gpyrue TOKONPOBOASILLME 3/IEMEHTbI PACMOIOXKEHbI B IONACTU, TakMe Kak HaBUrauMoHHbIA Masik B KOHLeBOM
4acTu nonactu, aTynku MOJIHUM, annapaTypa KOHTPO/SA TEKYLLEro COCTOSIHUS U T. N.. OHW BCErAa A0/KHbI OblTb 3KPaHU-
pOBaHbl BHELIHUMU NPUEMHUKaMWU MOSHUW, YMeHbluas, Takum 06pasoM, pUCK NPsSIMOro NonajaHus MOHUM B KOHCTPYK-
umio. Kak 6b1s10 pacCMOTPEHO Bbllle, PUCK NOSBMIEHUS BHYTPEHHUX Pas3psfoB, BO3MOXHO NPUBOAALLMX K MPOGOI0 NOKPbI-
TUSA NONACTU, MOXHO CHWU3NTb NyTEM TLATe/IbHOM 3alUTbl BCEX BHYTPEHHMUX TOKONPOBOASLLUX YacTel Npyu NoMoLLy 3ek-
TPON30NALNOHHOTO MaTepuana.

C.5 3 hekTMBHOCTbL NepexsaTa

O heKkTMBHOCTL NepexsaTa 3aBUCUT OT METOAO0B MOJIHWE3AWNTbl C UCNONb30BAHNEM OTAESbHbIX BO3AYLUIHbIX
cucTeM nepexsata BCMbILEK MO/IHUK, PACMOIOKEHHbIX HA NOBEPXHOCTU fonacTu. Jllobblie ycTpoiicTBa BO3AYLWHOrO nepe-
XBara BCMblLLIEeK MO/IHUWN U YAMHUTENN YCTPOWCTB BO3AYLIHOTO nepexBaTa BCMbilek MOIHUM (CMIOLWHbIE NPOBOAHWKN
N CErMeHTHble MO/IHNEOTBO/AbI Ha MOBEPXHOCTU) HEOB6XOAMMO pasMecTUTb Tak. YTO6bl CHU3NUTb BEPOATHOCTb Npo6os
HenpoBsogslleli NOBEPXHOCTN 40 [ONYCTUMOrO YPOBHS.

PacnonoxeHue ycTpoiCTB BO3AYLWHOrO nepexsaTa BCMbIWEK MOTHUM [O/KHO ObiTb TakuM, 4To6bl paspsijHoe
HanpshxeHne nNo HenposoAALleli NOBEPXHOCTW SI0NACTN ObINO MeHblUe, YeM HanpskeHne npob6os MOKPLITUSA oNacTyu.
B feicTBUTENBHOCTN U HanpshxeHne Npo60os NOKPLITUA NONacTu, U paspafHOe HanpsKeHue NoBepxHOCTU 6yAeT TPyAHO
YCTAHOBUTb, TaK KakK OXWAATCA M3MEHEHUSA U3-3a pasHbIX KOMMO3ULMOHHLIX MaTepuasnos, a Takke BUAHWUA U3HOCa,
TPeLVH, BNaXHOCTU U 3arpsasHeHuns. bonee Toro, Ha athheKTMBHOCTL NepexBaTa CerMeHTHbIX MOSIHNEOTBOA0B W OTAE b-
HbIX NPUEMHWKOB ByaeT BAUSATL NPUCYTCTBME NPOBOAALLMX MaTepuasnioB BHYTPW slonactu.

[Ans nonacteii gAnHOM Ao 20 M NPUEMHMKM HA KOHLLEBOI YacTu AO/KHbI 6biTb NPOBEPEHLI. AHanu3 pacnpegene-
HWA TOoYek monajaHvWa MOSHUKM ANS nonacTeil U3 CTEKI0BOJIOKHA AMMHOK 39 M nokasan, 4To 60NbWWHCTBO YAapoB
MOJIHUM KacaeTcsl KOHLeBOW YacTu onactu (88 %). [pyrue yaapbl MOMHWM, Kak NpaBuio, nonagalT B y4acToK /ionacTu,
pacnonoXeHHbl B 5 M OT KOHLLEBOI yacTu.

McnbiTaHUst BbICOKMM HamnpsbkeHMEeM Ha yaapbl MOJIHUM Ha o6pasuax A8 UCMbITaHWiA, NpeAcTaBASoWMNX KOHCT-
PYKUMIO. 3thheKTUBHbI ANSA BbISBNEHWNA HeA0CTaTOYHON 3alnTbl NpueMHrka. OgHako TpebyloTcs fanbHelilune nuccneno-
BaHWSA B OCOGEHHOCTW BAVNSHUA BaXHbIX, 3arPA3HEHHbIX U W3HOLLEHHbIX IoNacTei.

B HacTosiee Bpems paspabaTbiBalOTCA MeTOAbl YAC/IEHHOTO pacuyeTta, WCNosib3yeMblie ANS OonpejesieHns BO3-
MOXHbIX 30H NonajaHus MOSIHUU Ha /IONacTsX U roufone, U pacyeTbl rOf0BOr0 KOMYECTBA NMPSMbIX MonafaHwii BCnbl-
LUIEK [I0/THUN B KOHKPETHble KOHCTpykuun [41] n [42]. Mocne Toro, kak 6yAeT MOMHOCTbIO N3yYeH NOTeHuuan u UCnosb30-
BaHWe AaHHbIX Mopeneli, OHU MOryT 6biTb UCMOMb30BaHbl 4N1A OLEHKN NOBEpPXHOCTEl, KyAa, BEpPOATHO, MOXET yAapuTb
MOJIHWA, €C/IN 3TV MOBEPXHOCTU TOKOMPOBOAALIME WU UMEKT NPUeMHUKA. OHAKO MasioBEPOATHO, YTO METOAbl YuMC-
JIEHHOTO MOJEeNMpPoBaHNA MOryT TOYHO CMPOrHO3MpoBaTh, 6yAeT /I Npobuta HenpoBoAALas KOHCTPYKLMSA nonacTu, uam
YyCTaHOBUTb KO/IMHYECTBO M MecTa PacrnosioXeHUs NPUEeMHUKOB, HEOBXOoAUMbIX ANS npefoTepalieHns npoboes. OTO Mo-
XeT BbI3BaTb C/IOXHOCTb 6O/MbLINHCTBA KOHCTPYKLWIA onacTh, B Takke AMHaAMUKy 06pasoBaHus U pocTa MHOTOKpPaTHbIX
cTpumepoB. Takum 06pa3om, METOAbl YMC/IEHHOTO pacyeTa MOryT cTaTb MOJSIE3HbIMU CPeACTBaMU NMPOEKTUPOBaHUs, a
MCMbITAHUS NOAXOASLNX KOHCTPYKLUI BbICOKUM HanpshkeHMeM Ha nonagaHue MOJSIHUW, Kak paccmMoTpeHo B C.2. MoryT
NPUMeHATbLESA A8 obecneyeHns A0NOMHUTENbHON rapaHTum athheKTUBHOCTU 3aLuTb.

C.6 OnpepeneHne pa3mepoB CUCTEM MOJTHUE3ALUTHI

MaTtepuanbl, ucnonb3yembie ANA MOMHME3aWUTbl nonacTeii B3Y, fo/mkHbI BbigepxnBaTb COBMECTHble BO3feii-
CTBUSA 3N1EKTPUYECKNX, TENIOBbIX U 3N1EKTPOANHAMUYECKNX HArpy30K, CO3JaBaeMblX TOKOM MOMHWM. HOMWHanbHbIE pas-
Mepbl AN MaTepuanos, UCNOb3yeMblX A1 YCTPOWCTB BO3AYLIHOIO nepexsaTa BCMbILEK MOMTHUN U BEPTUKA/IbHbIX MO/-
HMEeOTBOAOB. NpeacTaBneHbl B Tabnuue C.1.
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Ta6nuya C.1— Matepuan, KOHUTYpaLMS U MUHUMaNbHAsA NoWaAb NONEPEYHOro ceyeHUst NPOBOAHUKOB NS
BO34YLIHOIO nepexsaTa yAapoB MOJIHWW, CTEPXHEN YCTPOIICTB BO3A4YLIHOTO Nepexsara y4apoB MOJIHUN U BEPTUKA/IbHbIX

MO/THNEeOoTBO40B

HomuHanbHas nnowagb

MaTtepuan KoHturypayusa ) MpumeyaHuns M
nonepevyHoro cevyeHunsa, Mm
Megb CnowWwHON naockuii so8 TonwuHa 2 MM
CnnowHON ¢ KPyrabim so8 [vnameTtp 8 mMm
ceyeHnems
MHOTOXUNbHbIN 508> OvameTp KaxAow Xunbl
1.7 Mm
CnAOWHOI C KPYIAbIM 200 AnameTp 15 mMm
ceyeHnem?- d>
Megb ¢ antoMUHUEBbLIM CnnowHoli nnockui 508> TonwmHa 2 MM
nokpbITMEM*1 CnNOWHOW € KPYIAbIM 508> OnameTtp 8 mMm
ceyeHnems
MHOroXunbHbli 508 OvameTp KaxAow Xunbl
1.7 mm
AnOMUHNI CnnoWHOW NAocKuii 70 TonwuHa 3 mm
CN/OLWHOW € KpYrNbIM ce- 508> OnameTtp 8 mMm
YeHnem
MHOroXunbHbli 508> LAvameTp Kaxaon xunbl
1.7 Mm
ANOMVHNEBbIV cnnas CnAOWHON NAoCKni 508 TonwuHa 2.5 MM
CN/OLWHOWA C KPYT/bIM Cce- 50 OuameTtp 8 MM
yeHnem
MHOTOXWNbHBbIN 508> OvnameTp KaXAoW Xunbl
1.7 Mm
CnNoOWHO’ € KPYIAbIM 200 OnameTp 15 mMm
ceyeHnem*
CN/IOLWHOA C KpYTbiM ce- 50 MepHoe nokpbiTHe paau-
YeHneM. C Mef[HbIM MOKpPbI- anbHOW TONWWHOW MWHWK-
TMem Mym 250 MKM C cogepxa-
Huem mean 99.9 %
OunHKOBaHHas rops- CnnowHoi nnockuii 50m> TonwuHa 2.5 MM
ynm cnocob6om cTanb8l CnOWHOW C KPYrabim 50 OvameTtp 8 MM
ceyeHnem
MHOroXunnbHbI 508 OvameTp KaxAow Xunbl
1.7 mm
CnAoWwHOW ¢ KPyrnbiM 200 OvameTp 15 mm
cevyennem*] d>
Hepxagetwwasa ctanb*’ CnnowHoi nnockui f' 50* TonwuHa 2 Mm
CNOLWHOW C KpYrNbIM ce- 50 OvameTtp 8 MM
yeHnem "
MHOroXunbHbIi 708 OvnameTp KaXAoW Xunbl
1.7 Mm
CnNowHo’ ¢ KPYrnbim 200 OnameTp 15 mMm
ceyeHnem*- d>
Cranb CN/OLWHOW C KpYr/ibIM Cce- 50 MepgHoe nokpbiTUe paau-

a C MUHMManbLHOW TOI'ILLU/IHOI7I rops4vero nnn rasibBaHM4eCckoro nokpbITuA 1 MKM.

yeHuem. C MeaHbIM MOKPbI-
TMnem

anbHOW TONWMWHOW MWHU-
MyM 250 MKM C cogepxa-
Huem meaun 99.9 %

MoKpbITUe JO/MKHO GbiTb TNAAKUM, HENPEepbIBHLIM U 6e3 NMOATEeKOB, C MUHUMAsbHLIM BecoM 350 /M2 gns
CM/IOLWHBIX MPOBOAHUKOB C KPYr/ibIM ceueHnem v 500 /M2 4N5 CM/IOWHbLIX MIOCKMX MPOBOAHVKOB.
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OkoHuaHve Tabnuubl C-1

€| MpumeHseTcst TONbKO ANA CTEPXHEN YCTPOCTB BO3AYLLUHOMO NepexaaTta BCMbIWEK MOMHUK. TaM. rae MexaHu-
yeckoe BO3feiicTBMe, Takoe Kak BeTpoBas Harpyska, He SIBNSETCA KPUTUYECKMM, MOXHO MCMOMb30BaTb CTEPXHU
YCTPOIACTB BO3AYLIHOTO Mepexsarta BCMbIWEK MOMHUM AnamMeTpom 10 MM. MakcuMasbHOW ANHON 1 M 1 C AONOHN-
TefbHbIM C KpenieHnem.

&> lMpuMeHseTca TONbKO AN 3a3eMSIOWNX BBOAHBIX CTEPXHEN.

>Xpom > 16 %. Hukenb > 8 %. yrnepog < 0.07 %.

[lna NpoBOAHMKOB M3 HepxaBelolel cTann, NMOMeLlleHHbIX B 6eTOHHbIV hyHAaMEeHT n/Mnn Haxofawmxca B
HenocpeAcTBEHHOM KOHTakTe C BOCMaMEHSALWMUMCA MaTepuanoM, MUHUMasbHble pa3mepbl HE06X0AUMO yBesnu-
YnTb f0 78 MM2 (anameTp 10 MM) 418 CMJIOWHbBIX NPOBOAHMKOB C KPYI/bIM CEYEHMEM U A0 75 MM2 (MUHMManbHas
TOMWMHA 3 MM) ANA CNJIOLWHBIX M0CKAX NPOBOAHWKOB.

91 ins oTAeNbHbIX NPOBOAHWKOB, A€ MeXaHM4yeckas MPOYHOCTb He ABNSETCS BaXHbIM TpebGoBaHMEM, HOMMU-
HanbHasa nnowaab 50 MM2 (anameTp 8 MM) MOXeT 6biTb YMeHblUueHa A0 28 mMm2 (guameTp 6 mm). B aTom cnyvae
Heo6X0AMMO YAEeNNTb BHUMaHWE COKPALLEHUI0 PACCTOSHUA MeXAY KpenexXHbIMW 3fieMeHTaMu.

n) 4na oTAeNbHbIX MPOBOAHUKOB, rAe TEMI0BON N MeXaHUYecknil hakTopbl ABNAIOTCSA BaXHbIMW, HOMWHaNbHAS
nnowaAb MoxeT 6biTb yBennyeHa A0 60 MM2 1A CAMOWHbLIX NJIOCKMX NPOBOAHWKOB U A0 78 MM2 ANS  CM/IOWHbIX
NPOBOAHWUKOB C KPYI/bIM CEYEHUEM.

1MuHMManbHOe nonepevyHoe ceyeHne BO U3bGexaHue nnasfeHns — 16 Mm2 (Meab). 25 MM2 (aSIlOMUHWIA).
50 MmM2 (cTanb) n 50 MM2 (HepxaBetowasa ctanb) 48 yaenbHoi aHeprun 10 000 kx/OM. [inA nonyvyeHus [ONOJHU-
TeNbHOW MHpopmaumm cm. ctaHgapT [1).

* flonyckaeMble OTK/IOHEHWSA ANSA NAOWaan nonepeyvHoro cevenns — 3 %.

Miowasnm nonepeyHoro CeyeHusi, ONucaHHbe Bbille, NPUBOAATCS B KAUECTBE OPUEHTUPA, YCTAHOB/IEHHOTO A/s
NPOCTbIX MPOBOAHWKOB. 1151 TakuX KOHUrypaLwii NoBbILEHUE TEMNEPATYPbI, CBA3aHHOE C TOKOM MOJIHUM, MOXHO onpe-
LENNTb aHaMTUYECKUM UM LMGPOBLIM CMOCO60M. MpU PacCMOTPEHUN 3/IEMEHTOB AJ/1i KOHKPETHbIX MPUMEHEHMWIA,
Takmx Kak rmékve BepTUKasibHble MOJIHUEOTBOAbI, N 3/1EMEHTOB C 60siee CMIOXHOW reoMeTpueil, Takux Kak NMpuemHuKH,
3/1EMEHTbI COeAMHEHUN, PacLUMPEeHHbIE MPOBOAHNKA U3 (DOSILIW U T. M.. MPUHUMAIOT BO BHUMAaHWE pasHble pasmepsl; 4/is
TakUX 3/1EMEHTOB NPOBEpKa KOHCTPYKLWU JO/KHA NPOBOAUTLCS HA OCHOBE N1aGopaTopHbIX UCMbITaHUi. Korga otgens-
Hble 3/IEMEHTbl MOJIHMEe3aWnTbl COeANHSATCA, 06pasys LenbHYI KOHCTPYKLWIO NONacTu, pekoMeHAyeTcsi NMpoBecTy
UCMbITAHNE OKOHYATEsIbHOW KOHCTPYKLMU.

3neMeHTbl, Ha KOTOpble felicTBYeT Harpyska, Takue Kak cTasibHble TPOCbl 41 TOPMO30B Ha KOHLEBOM 4YacTu
710NacT1, MOryT 6biTh Aaxe 60/iee TBEPAbIMU, Tak Kak MexaHWuyeckas MpPOYHOCTb YMEHbLUAETCS MPU HArpeBaHuu Ao
BbICOKUX Temnepatyp. Bbino HECKO/IbKO C/lyyaeB CO CTaslbHbIMU TPOCaMW A1 KOHTPO/ISi TOPMO30B Ha KOHLEBOW uyactu
ionacTu, Korga OHWM C/OMasnch UM pacniaBuiuCh M3-3a TOKa MOJIHUM Jaxe A4Na NpoBOLOB AvaMeTpoM Ao 10 mMm
(nnowasb nonepeyHoro ceveHust 78 Mm2).

MoBbileHWe TemnepaTypbl NPOBOAHMKOB, NPOBOAALLMX TOK MOJIHUM, MOXHO paccuutaTb, Kak NMokasaHo B ypaBHe-
HUM (C.1). KOHCTPYKTOP AO/KEH YUNTbIBATH MOBbILLEHWE TeMnepaTypbl BCeX KOMMNOHEHTOB, NOABepraeMbix BO3AeRCTBUIO
MOSIHOTO UMM YACTUYHOTO TOKA MOJIHWUW, U TapaHTUPOBATb, YTO 3TV KOMMOHEHTbI 4OCTATOYHO MPOYHbIE A/151 BbINOHEHNS
cBOeii hyHKLMM cpasy nocse yaapa MOoJsiHUM

WIR ma *po

exp -1
0-00 a a2y mC\ (C1)

rape 0 — BO — MOBbIWEHME TemnepaTypbl NPOBOAHUKOB. K;
N — TemnepaTtypHblii KoadprumneHT conpoTtunenus. 1/K;
W/R — yaenbHas aHeprusa umnynbca Toka. J/Q;
Po — yaenbHoe omuyeckoe COMpOTUB/IEHVWE NPOBOAHUKA NPV TemnepaTtype okpyxatwLlieli cpefbl. £v;
g — nJouiaAb NONepeyvyHoro ceYeHnss NPoBOAHMKA, M2;
y — M0THOCTb MaTepuana, Kr/m3;
Cy, — TennoemkocTb. [x/krK-

B Tabnuue C.2 npeacTtaBneHbl UCXOAHbIE AaHHbIE K YPaBHEHUIO ANS CTaHA4apTHbIX martepuanos, v B Tabnuue C.3
npeAcTaseHbl NOBbILWEHUSA TemMnepaTypbl ANA HeCTaH4apTHbLIX NPOBOAHMKOB. CneAyeT OTMETUTL, YTO B C/ly4as UCMOJb-
30BaHNA NMPOBOAOB C Npe/ABapuUTE/IbHOW Harpy3koli Temneparypa He [0/hKHa MOBbILATLCA A0 TOUKW NAABMEHUS, YTOObI
He Bbl3BaTb MOBPEXAeHue.
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Ta6bnwuya
MOJIHME3aLINTbI

BenuuuHa

po, Om

0. 1/K

y. Kr/m3
€S. &€

Ca, Ox/kr
C.. Ao /xr K

Cc.2

dunsnyeckne

AnloMuHUM

29 + 10-a

4.0 -10-3

2700

658

397 m103

908

MaTHaa cTanb

120 + 10-9

6.5 m10*3

7700

1530

272 103

469

XapakTepucTukn ctaHfgapTHbIX MaTepuanos,

MaTtepuan

MpumeuaHnune — BHacTosAWel Tabnnue NpUMeHeHbl cneayoLimne
Ot — Temnepatypa nnasneHus. "C;

Ct — ckpblTas TennoTa nnaBfeHus, Lox/kr.

* AyCTeHUTHass HemarHutHas.
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Meab

17.8- 10-9
3.92 -10-3
8920
1080
209 =103

385

0603HaYeHus:

Nncnosib3yemMmblXx B CUCTEMax

Hepxagetowas
ctanb*

0.7 - 10-6
06 [] j
8.0 - 103

1500

500

Tab6nuuya C.3— lMosbllweHre Temnepatypbl (K) ana HecTaHAapTHbIX MOMIHAEOTBOAOB B BuAe (yHKuun WIR

I'IonepeHHoe ce4yeHune.

MMr

10

16

25

50

100

25

564

146

52

12

AN MUHWIA
W;R.
Mx/Om

5.6

454
132

28

* AYyCTEHUTHaA HemarHuTHas.

10

283

52

12

Msarkaa ctansb

W,'R.
MAxXITOm
2.5 5.6 10
1120 — —
211 913 —
37 96 211
9 20 37

Matepuan

2.5

169

56

22

Megb
WI/R,
MIx/Om

5.6 10

542 —
143 309
51 98
12 22
3 5

HepxaBewuasn

cTanb*
WIR.
M x/Om
25 5.6 10
940 _ _
190 460 940
45 100 190

YTo kacaeTca BO3AelCTBMA Ha yCTpOicTBa BO3AYLUIHOTO nepexsarta BCMblWEK MOSIHWK, CTaHAapT npegnaraeT wc-
nosb3oBaHMe MOAENN NafieHWsi Hanps)KEHUs Ha aHode unu katoge. Mogenb nogpasymeBaeT, YTO BCS HarHetaemas
3HEPrna B HOXKax Ayrn UCMoNb3yeTca ANA UCMapeHus matepuana OCHOBbI, TEM caMblM NpeHeGperas pacceuBaHue
Tenna BHyTpu MeTanna. O6beM pacnniaB/fieHHOro MeTasia CornacHo 4aHHOMY KOHCEPBATUBHOMY MOAXOALY MOXHO HaiTu
¢ nomoubto hopmynbl (C.2):

rae V — o6bem pacniaefeHHoro mMetanna, m3;

van — MafieHne HamnpsKeHWsi Ha aHoge Waun
O — 3apsij Toka MofHuuM, Kn;

Y — nnoTHocTb mMaTtepuana, kr/m3;
Qy, — TennoemkocTb. Ix/(kr-K);

o

1
c«(e3 - BU) +cs

<2

katoge (noapasymeBaeTcsi Kak NOCTOSIHHAs BenvuuHa). B;
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03 — Temnepartypa nnasnexHus. "C;
Oy — Temnepartypa okpyxatwuiei cpegbl. *C:
¢4 — ckpblTas Tennota nnasneHus. x/kr.
Vcnonb3ysa TMNUYHOE MajeHue HampshXKeHWs Ha aHofe WM KaTofe vac B HeCKOSIbKO AeCATKOB BO/bT, MOAesb
NpUBOAMT K NpeyBennyeHnto o6bemMa pacniaB/ieHHOro MeTanna.

C.7 CoegunHeHne nonactb — cTynuua

B KOMesie fionacTv cucTema BEPTUKasIbHbIX MOJTHUEOTBOAOB 06bLIUHO NOACOEANHAETCS NIMGBO K KpenexHoMy diaHLy
nonactu, nu6o K cTynuue.

Ecnu nonacTtb MMeeT perynmpyemsbiii yron nosopota (Tvn '), TOK MOSIHUN MOXET NGO NPOiTM GECKOHTPOIbHO
uepes MOALWNMHUK 4711 MOBOPOTA /IONACTU, UW Xe Kakoe-HUGYAb COeAnHEeHWe JO/MKHO NPOXOAUTb Yepes MOALLUMHNUK,
Takoe Kak CKOMb3SILNI KOHTAKT WU TMBKUIA COefUHUTENbHBIN Kabeflb C AOCTATOUHLIM NPOBUCAHUEM [/15i BUHTOBOIO
LBWKeHUs. Tnbkoe coefuHeHne Yepes NOAWMMHUK MOXHO COEAMHUTL C BHYTPEHHEel YacTblo BepTUKA/IbHOTO MOJIHWEOT-
BOZAa OT JlonacTu.

B nonacTsx ¢ TOpMO30M Ha KOHLeBoli YacTu (Tun B) gosxHa 6biTh 3alyMlLeHa rapasvyeckas cuctema, kotopas
aKTUBUPYET MPOBOA ynpasneHus. CTaHAapTHbIE TMAPABANYECKNE LWIMHAPLI, KOTOPble 06bIYHO WCMOMb3YIOTCS, MOTYT
6bITb NMOBPEXAeHbl B pe3ynbTaTe UCKPeHWUsl OT CTEPXHS K KOpnycy uunuHapa. Kak npasunio, rugpaBnuyeckuii LUavHap
3aWMWaT NyTemM yBOAA MOJIHWM Yepe3 rMbKylo MeTanM3upoBaHHyl0 NepeMbluky C [OCTATOYHLIM MPOBUCAHWEM A4S
o6ecrneyeHns ABUXEHNS, WAW XEe UCNOMb3yeTCs CKOMb3sILUA UCKPOBOM 3a30p U weTa ANs yBoAa TOKa MOMHUM OT
TMAPABNYECKOro UUAMHAPA. [lpyroil NoAXO0A UCMOHEHNsSI CKOMb3SILEro BO34YLIHOTO 3a30pa paccMoTpeH B [40].

Heo6Xo4MMO yAeNnuTs BHAMAHWE YMEHbLUEHWIO NPOBUCAHUS B TakuX METa//IM3NPOBaHHbIX NEepeMblykax, TakK Kak
VHOYKTVBHOE MafieHne HanpsikeHWsi Yepe3 MpoBUCAIOLLYI0 YaCTb MOXET GblTb OUEHb CWU/bHBLIM, BbI3biBAs TEM CambiM
HeLOoCTaTOuHYIO 3alnTy uuanHgpa [40].
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MpunoxeHune D
(cnpaBoyHoE)

TexHuyeckune TpeﬁOBaHMﬂ K UcnblTaHnam

D.1 O6wue nosoxeHus

B HacTosILLEM MPUIOXEHUN PACCMOTPEHLI BO3MOXHbIE METOAbl UCTbITaHU ANsi pa3paboTKM HOBLIX KOHCTPYKLMiA
lonacTy UAKU NPOBEPKM CYLLECTBYHOLNX KOHCTPYKLMA OTHOCUTENIbHO UX CNOCOGHOCTU CNPaBAAaTLCA C BO3AENCTBUEM pas-
psiaa MOMHUM. MeTofbl UCMbITaHWA, NpUBeAEeHHble ANs flonacTeil, MOryT GbiTb NPUMEHUMbI U K ApYyruM o6bekTam BIY.
Takux Kak o6TekaTenb CTynuubl, CTynuua, roHaoNa uan Apyrue ux getanu.

OGbekTaMu UCnbITaHWA JO/MKHbI GbITh 06pa3iibl NONAcTX, BKAKOYAs KOHLEBYH YaCTb U CYLLECTBEHHbIA y4acTok
IoNacTu, HaxXoAAWMACA BHYTPU KOHUEBOI YacTu, ANs NPefcTaBeHus NOSHOW KOHCTPYKLMUN MOJTHNE3ALLUTbl U KOHCTPYK-
uMn o6pasua nonacTv, a Takke B3aWMOAEWCTBMe CUCTEMbI MOJHWE3AWNTbI, BEPTUKAILHOTO MOMHNEOTBOAA, COEANHM-
TeNbHbIX 3/IEMEHTOB BEPTUKA/ILHOTO MOJIHUEOTBOAA, APYrUX 3/IEMEHTOB CUCTEMbI MOSIHME3AWUTbl U KOHCTPYKLMUM 06-
pasua nonactu. TexHudyeckne TpeGOBaHWs K UCMbITAHWUSIM pas3feneHbl Ha ABa nogpasgena:

- MCMbITAHNS BLICOKAM HAMPSHXKEHWEM Ha yaapbl MOJIHAU MPOBOASATCS AJNA ONPeAesieHnsl KOHKPETHbIX ToYeK nona-
[aHnsi MOJTHWM 1 KaHanoB Npo6osi Yepe3 HENpoBOAsALLME MaTepuasbl, TakMM Kak nonact u roHgons B3Y. Mockosbky
3N1eKTPUYECKNEe TOKM, KOTOPbIE MOSIBAAIOTCS BO BPEMSs AaHHbIX WUCMbITAHWA, NPeACcTaBASIOT UCKIIOUNTENIBHO TOKM Nnaepa
MOJIHUNM, & He TOKM ropasfo 6o/iee CUNLHOTO yAapa, UCMLITaHWs Ha NonajaHne Toka MOJSIHUM NpegHasHaueHbl UCKIUN-
TENbHO AN yKasaHus nyTu(-eii). KoTopble MOryT 6biTb BbiGpaHbl paspsgamu MonHuu. MoBpexaeHne B pesynbTaTte
[aHHbIX UCMbITAHWI HECPABHUMO C BO3MOXHbIM MOBPEXAEHWEM OT TOKOB MOJIHWAU;

- UCMbITAHWS BbICOKMM HanpsbkeHWeM Ha (PU3NYecKoe MoBpexeHue NpPoBOASATCA A/s OLEeHKU peanbHoro no-
BPEXAEHNS1 OT TOKA MOJIHUW. [pefCTaB/ieHHbIE METOAbl UCMbITAHWUS MPUMEHSIOTCS Kak K LiefIbHOW KOHCTPYKLMUU KOHLE-
BOI 4aCTW NONacTu, Tak W K HEGOMbLUMM YyacTkaM BEpTUKaSbHOTO MOSIHNEOTBOAA, Hanpumep, 3/1eMEeHTaM CoeanHEeHNs
U T. . B A@HHbLIX UCMbITAHUSIX HE BbLISBMSIOTCS HaWGo/ee BO3MOXHbLIE TOUKM MOMALaHWS MOSHUN.

KpuTepun npuemku v 6pakoBKW AN KAKAOTO UCMbITAHUS AO0/MKHbI GbiTb ONpefeneHbl W YCTaHOB/IEHbl M3rOTO-
BUTE/IEM.

D.2 VicnblTaHUA BbICOKUM HaNpsikeHneM Ha yaapbl MOTHUMN

[laHHble uCMbITaHWSA NPOBOAATCA AN ONpefAeneHns Toyek nonagaHus MOMHUM U KaHaNoB 3/1€KTPUYECKOro npo-
6051 Yepe3 HeMpoBOAAWMIA MaTepuan.

D.2.1 /cnbiTaHve Ha nonajaHne MOSTHUU C UCMOIb30BaHNEM HaYasbHOro nuaepa

D.2.1.1 Uenb ucnoitaHung

[laHHOB ucnbiTaHWe npegHa3HayeHo 418 nonacTeit BAY. HO MOXeT NPUMEHATLCS AN TOHAON, U3rOTOBMEHHbIX U3
CTEKMNOBOJIOKHA WAW APYIUX HENpoBOAALMNX MaTepnasnos. 3TO MCMbITAHME MOXHO WUCMOMb30BaTb A48 OnpefeneHns:

- MECTOHaXOXAEHUS BO3MOXHbIX TOUEK MPWUIOXKEHWUA NuAepa W UCKPEHWUS WK KaHanoB NPO6OEeB Ha nonacTax
N APYTMX HENpoOBOAALLMNX KOHCTPYKLMSAX;

- ONTUMasIbHOTO PACNoNOXeHNs YCTPOWCTB 3awuThbl (BO3AYLLIHON CUCTEMbI NepexBaTta BCMblEK MOJIHAW, NpueM-
HWUKOB);

- KaHa/I0B UCKPEeHWs WM NPo6oeB MO UM Yyepe3 [UINEKTPUYecKue NoBEPXHOCTY;

- TeXHWYeCcKnXx XxapakTepucTUK yCTPOCTB 3aLuThl.

D.2.1.2 O6pasey ANA ucnbiTaHnin

O6pasel, A4NA UCMbITAHWIA AOMKEH NPeAcTaBAATh I0NacTb B HaTypasibHYl0 BeNYWHY WA YacTb fonactu. YacTb
nonacTtu, KOTopylo Heo6xoAMMO NPOTecTMPOBaTb, 3aBUCUT OT AeTaneli KOHCTPYKUMM NonacTu 1 OT KOHCTPYKUMW MOJTHU-
esalunTbl. Hxe npeacTasBneHbl HEKOTOPbIE yka3aHWA No BbiGopy 06pa3uoB sonactn. OCHOBHbIE NPUHLMUMbI 3akya-
I0TCA B TOM. 4YTOObl MOABEPrHYTb BCE YacTV /IONACTM U KOHCTPYKUMM ee 3alyuTbl BO3AENCTBUIO 3N1EeKTPUYECKUX Nonei,
npejLecTBYOLWNX KacaHuio nuaepa MOMHWUN.

Ecnu nonactb COCTOUT M3 KOMMO3ULMOHHOTO MaTepuana O4MHAKOBOW TOMLWMHBI, MO Hanbosnble AIMHe nonacTu
MOXHO NPOTECTUPOBATb BHELLHIOK YacTb /0nacTu.

Ecnu B MoNHMe3awmTe 10NacTv UCNO/b3YITCA TONbKO OAUH UAW ABa Pa3o6LlieHHbIX YCTPONCTBa BO3AYLLUHOTO
nepexsaTa BCMbILIEK MOJIHUW, PACMOIOXEHHbIX B KOHLIEBOW YacTW, TO MOXHO WCMbITaTb BHELIHIOW 4YacTb MonacTu, HO
ecn MOIHMEOTBO/ HaXOA4MTCS BHYTPW NONACTW, UCNbiTbiIBaeMas 4acTb AO0/MHKHA MMEeTb AO0CTATOYHY A/IMHY ANSA TOro,
4YTOGbLI MPOBEPUTL, HE BO3HUKHYT NI NPOGOM OT KOHLEBOI YacTu yepe3 MOKpbITUE K CUCTEeMEe BepTUKasbHbIX MOJTHUEOT-
BOJIOB.

Ecnn B MonHMesalwuTe onacTy UCNonb3yeTcs BO3AyLlUHas cucTema nepexsaTa BCMbILEK MOJIHUM, COCTOALWAn U3
MHOXeCTBa OTAe/lbHbIX nap (T. e. TepMWHaANOB Ha MPOTUBOMOJIOXHbIX MOBEPXHOCTSAX /IONAcTN) YCTPONCTB BO3AYLIHOIO
nepexsarta BCMblLLIEK MO/THWW, PACMOIOXEHHbIX HA PACCTOSIHUM X METPOB APYr OT ApYra, W Le/nblo ABAseTcs onpeaeneHne
MaKCHMaslbHOr0 paccTOSHUA X. TO B obpasel, A48 UCMbITAHNA JO/DKHbI BXOAUTb, MO MeHblUel mepe, ABe napbl yCTPOACTB
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BO3/yLUHOrO nepexsaTa BCMbILLIEK MO/THAM U MUHUMYM NOSIOBUHA PacCTOAHUA A0 Clefylolero BCTPOEHHOro ycTpoiicTea
BO3/YLUHOrO nepexsaTa BCMbILWEK MOMHUW. [N nonyvyeHns pesynbTaToB, NMOAOGHbLIX pe3ynbTatam Npu akcnayartauum,
ANMWHBI 06pasLoB ANA UCNbITaHUI AO/MKHBI COCTaBNATL OT 6 f0 20 M.

Ecnu B MosHMe3awmTe nonactTy UCnonb3ylTCa Apyrme KOHCTPYKLMW YCTPOKCTB BO3AYLLIHOIO nepexsara BCrblwek
MOJIHUN U BEPTUKA/IbHBIX MOJIHNEOTBOO0B, pa3Mep obpasua 415 UCNbITaHUS [O/KEH OXBaTbliBaTb BCe feTasn, KoTopble
Heo6xoAnWMO ucnbiTaTb. [NA MOMHWEOTBOAOB, YCTAHOB/IEHHbIX CHAPYXW, KOHLbl 06pa3LoB 415 UCMbITAHWA A0/KHbI
6bITb 3aKPYr/ieHbl C NOMOLLbI0 NPOBOAALLMX TOPOUOB BO M3GEXAaHWE CNyYaiiHOro YyCUIeHUs NOoMsA B 3TUX BbICTYNaoLLmX
yacTax.

Ecnu uenbio ncnbiTaHna siBAsieTca n3yyeHme n paspaboTtka feTasbHOro BapuaHTa KOHCTPYKLWKW, B KOTOPY BXOAUT
Hebo/bllas YacTb /I0NacTu (T. e. KOHLEeBas Wan CPpefHASA vacTb JIoNacTu), TO MOXHO MUCNbITaTb 6onee mMesnkne obpasupbl,
BK/IOYalOLMe BapuaHTbl KOHCTPYKUMM. OpfHaKo Heo6XxoAMMO OTMETUTb, YTO 3/IEKTPUYECKoe nose Mexay MasbiM obpas-
LOM AN WUCMbITAHWA W NPOTUBOMOJIOKHLIM 3/1IEKTPOAOM OT/IMYAETCA OT 3/1IeKTPUYECKOro nonas npu npeacras/ieHun
uenoit nonactu. M3-3a aTux oTAMYMA TOpoWAbl ANS ONpeAesieHNs HanpsHKeHHOCTW NOMA WU crerka 3akpyrieHHble
NPOTMBOMOJIOXHbIE 3M1EKTPOAbI MOryT 6bITb HEO6XOANMBI AN NPeAoTBPALLEeHNs HepeanbHbIX UCKPEHWIA OT BCTPOEHHOrO
KOHLa Takux 06pasLoB ANA UCMbITaHUI B 3aBUCUMOCTU OT peasibHOV reomeTpum.

[nunHbl 06pasuUoB 418 UCMbITAHUA, B Lie/IAX ONTUMMU3aL M KOHCTPYKLUUIA KOHLEBOW YacTu nonacTu, KoTopble npuee-
N K NONYYEeHWUo pe3ynbTatos, NOA0OHbIX pesynbTataM Mnpu aKcnayaTauun, HaxoaaTcsa B guanasoHe oT 3 0 6 M.

Ana nonyyeHuss peasnibHbIX pPe3y/bTatoB MUCMAbITAHWUA [AO/DKHbI ObiTh Y4YTEHbl N1I06ble MOKPLITUA M MoKpacka
MOBEPXHOCTU.

ToKoMpoBOAALLME 3/1EMEHTbI, Takme Kak Masku, AaT4nku U MonHWeoTBog {-bl), 06bIYHO yCTaHOB/EHHbIE B 0bpasLe
ONS UCnblTaHna (OTAeNbHas nonactb, KOHLEBas 4acTb /10NacT WA CPefHAS YacTb /I0NacTu), AO0/KHbI ObITb NpeacTas-
NeHbl BHYTpK ob6pasua Ans UChblTaHuiA.

OTn getann Heobxo4MMO YCTAHOBWUTb B TeX Xe Touykax BHYTPWM obpasua ANS WUCNbITaHWi, YTO U B KOHCTPYKLUK
nonacTtu unm rolgonsl. Ecnm tokonposogsimne o6pasLbl MOXHO PasMeCcTUTb B HECKO/IbKMX MOSIOXEHUAX, TO A/ UCTbI-
TaHuii cnepyeT B3ATb Hambonee HebnaronpusaTHble. Kak npaBuio, 3TO NOMOXKEHUS C HAWMMEHbLIMM PacCTOAHWEM [0
HenpoBOASALLMX NOKPLITUA UAN ¢ Hanbonee CUNbHON WHTEHCUMBHOCTBIO 3/1IEKTPUYECKOro NOMA B HanpaB/eHUsiX, Neprnex-
AVKYNAPHBIX K BHELIHel NoBepxHOCTU. M obpasubl HOBbIX flonacTeid, n o6pasubl, KOTOpble paHee MOABEPIANCL W3HOCY
MeXaHU4yecKkuM nyTem, MOryT UCNO/b30BaTbCA 40 TEX MOpP. NOKa Ha HUX He NOABATCSA NOBPEXAEHUSA B NPOLecce MexaHu-
YeCcKoro crapeHus.

D.2.1.3 CxeMbl ucnbliTaTeIbHON yCTaHOBKM

CyuiecTByeT TpU CXeMbl UCMbITaTeNbHON YyCTaHOBKW, 0603HaYaeMble Kak cxema WUCMblTaTeNbHON yCTaHOBKM A,
cxema vcnbiTaTesibHOM YCTaHOBKM B 1 cxeMa ncnbiTaTeslbHON yCTaHOBKU B. kOTOpble MOTyT 6bITb MCMO/b30BaHbl. CXeMbl
ncnbiTaTeNnbHO yCcTaHOBKU A 1 B siBNAOTCS Hanbonee noaxofawmnMn ANs UCNbITaHWA Ha LefbHbIX 10NacTsax, NCnosb3y-
eMbiX 415 pa3paboTku v NPOBEPKM KOHCTPyKuun. Cxema ucnbiTaTenbHON ycTaHoBkM B Hanbonee nogxoawT Ans [0BO-
[OYHbIX UCMbITAHWIA ANS OLEHKN KOHCTPYKLMW NaHEenn HapyXHol O6LIMBKMA M BO3MOXHbIX KOH(WUTypaunii NeHT MosHue-
ynosutens.

Kaxpaasa cxema ucnblTaTeNlbHOW YyCTaHOBKM noApasymMeBaeT CO3[aHue 3/1eKTPUYEeCcKO akTMBHOCTU B BUAE KOPO-
Hbl. CTPMMEPOB 1 NNEePOB B UCMbITaTe/IbHOM 06pasue (a He BO BHELIHEM 3/1eKTPO/e), KOTOpble BO3HMKAIOT B s10Mactn
B3Y HenocpefcTBEHHO nepeq nonagaHvem MOMHWKU. locne BKAYEHUS MOHM3AauMK BO3AyXa B UCMbITaTe/lbHOM obpas-
e, cTpumep 6yfdeT NpoABUraTbCS MO HaNpPaB/EHUIO K NPOTUBOMOIOXHOMY 3M1EKTPOAY, KOTOPbIA AO/MKEH UMETb KPYMHY0
reomeTpuyeckyto opmy AnA npeAcTaB/eHUs 3KBUMNOTEHLMANbHOV MOBEPXHOCTU 3/1EKTPUYECKOro MO Ha HEKOTOPOM
paccTosiHuM OT BbICTynawleli YacT nonactu. Takum o6pas3ok», BAWUSHWE BHELIHEro WUCNbITATe/IbHOTO 3/1eKTpoAa Ha
pesynbTaTtbl UCMbITAHUA MUHUMU3NPOBAHO. CXeMbl UCMbITATE/IbHbLIX YCTAHOBOK A. B 1 B € yka3aHMeM BbICOKOBOJ/IbTHOTO
reHeparopa, ucnblTaTtenlbHOro obpasua 1 BHELWHero anekTpoAa npeacrasfieHbl Ha pucyHkax D.1. D.3 — D.5.

Cxema ucnbiTaTe/lbHOW YCTaHOBKM A siBNsieTcs Hambonee nogxofsaileli, Tak kak o6bl4HO OHa JonyckaeT MUCMofb-
30BaHue BHeLHero anekTpofa 6onbwero pasmepa (T. €. NPOBOAALLYI0 NOBEPXHOCTb Ha flabopaTopHON niouwagke) u
co3gaHne Hambosee peasiMCTUYHOTO 3/1EKTPUYECKOro NoMsi BOKPYr o6pasua sonactu.

Cxema ucnbiTaTeNlbHOW ycTaHOBKM B npegHasHaueHa AN CO3[aHUA TaKOro e 3/1eKTPUYeckoro noas BOKPYr
obpasua A8 UCMbITAHUS, Kak B CXeMe WCMbITaTeNlbHOW YCTaHOBKM A, HO C BO3MOXHOCTbIO MCMO/MIb30BaHUA 6onee Kpyn-
HbIX W TSHXKeNblX 06pa3LoB A8 UCMbITAHUA W pasMelleHNs OMOPHbIX KOHCTPYKUuUiA Ha nabopaTopHoii nnowaake. Mpu
TakoM pacnonoXeHuu 3nekTpos 60nbLIOro AnaMeTpa AO/HKEH MoABelwnBaTbca Hag obpasuom Ans ucnbiTaHns. bonb-
WO gnameTp HeobxoAuM ANA NPefoTBpalleHUs HepeaMCTUYHbIX HanpsHXeHHOCTel 3N1eKTPUYecKoro nons, Bbi3BaH-
HbIX TpaHuuamu nofBeLlEeHHOro anekTpoaa.

Cxema ucnbiTaTeNbHOM ycTaHOBKM B Hanbonee noAaxoAuT AN [OBOAOYHbLIX UCMbITAHUIA NO OLEHKe UKW cpaBHe-
HUIO AN31EKTPUYECKNX MPOYHOCTEW MOAXOAAWMX MaTepnasioB MOKPbITUA U'MAN KOHCTPYKLUWI NoKanbHOR 3awmTbl. OgHa-
KO WUCNbITAHUA NaHesnei He [O/MKHbI MPUMEHSATLCA AN NPOBEPKU MOJHBIX 3aLUTHbIX KOHCTPYKLMIA, Tak Kkak o6pasLbl
naHenn He oTpaxaloT BCe BaXHble XapakTepuCTUKN HEeMpoBOAALLMX NPOBEPSEMbIX KOHCTPYKLWA.

D.2.1.3.1 Cxema UcnblTaTeNbHOW yCTAHOBKN A

O6Lan cxema ucnblTaTeNbHOW ycTaHOBKM A npeAcTaBneHa Ha pucyHke D.1.
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PucyHok D.1 — Cxema ycTaHOBKM A [11A UCMbITAHW Ha NpuioXxeHne HavanbHoro nuaepa (o6pasel, Heo6xo4MMO
ncnbiTaTb B HECKOMbKUX MOMOXEHWAX, oTobpaxas pasnuuHble HanpasneHus npubnuxaiwoulieroca nugepa)

O6pasel AN UCMbITAHUSA C CUCTEMOI MOMHME3ALWNTLI, COEAUHEHHON C BbIXOAOM reHepaTopa Mapkca, BO3BbILIa-
eTCsA Haj BHELWHUM 3/1eKTPOAOM, 3a3eMswowwein nnardopmoii 6onbwol niowaablo. 3asemasawowas niardopma fox-
Ha 6bITb AOCTATOYHOrO pa3mepa A5 NpefoTBpalLeHMs KpaeBblX 3EKTOB, T. €. NpeAO0TBPALLEHUs AYrOBbIX PaspsAoBs,
npekpaLjaloLmxcs Ha kpawo 3asemnsioLleil nnathopmbl. Obpasel, 06bIYHO UCMbITLIBAIOT B HECKOMIbKUX MOMOXEHUSAX A5
0TOGPaXeHUs HanpaB/eHW 3NEeKTPUYECKOro Nosisi, KOTOpble MOTYyT BO3AeliCcTBOBaTb Ha 3Ty YacTb o6pasua Ans ucnbita-
HUS MpW HaxoxXAeHun Ha B3IY.

Mpumepbl TakMx HanpasieHWil NpefcTasneHbl Ha pucyHke D.2. 3gecb UCMONb30BaHbl TPU pasHbIX yraa sonactu
OTHOCUTENbHO 3asemnsiouwei nnatopmbl (90". 60“ 1 30° c ropu3oHTaNblo) U YeTbipe pasHbIX yrna HaknoHa. Mpu
HanoXeHUn Tpex paspsijoB KaxAoiu NOASPHOCTU M B KaxkJOM HanpaBieHun nonactb 6yaeT noasepratbca 54 Bo3geii-
CTBUSIM.

[nnHHble nonacTn 06bIYHO MCMbITbIBAIOTCA Ha o6pasue noA yraom 5 u 10 Kk ropmsoHTanu, npeaocTaBnas Hau-
60/bLUYI0 BEPOATHOCTb MPUBAMXKEHUS NULEPOB MOJIHUM B PaspsAHOM MPOMEXYTKe yyacTka AOCTMXMMOCTU MOMOXKEHUA
BHYTPW KOHLLEBOI 4acTu fionacTu B TO BPeMs, KorAa /lonactb OKasblBaeTCA B rOPU3OHTa/IbHOM MOMOXEHWUN.

MpakTnyeckne orpaHNyeHns BO3MOXHOCTEN MCMO/b30BaHWNA BEPTMKaNIbHOTO NPOCTPaHCTBa M MOCTOBOrO KpaHa
MOTyT NPUBECTU K HEOBXOAMMOCTM MPOBEAEHUS WUCMbITAHUIA B NonoxeHusix 60“ n 90* Ha 6o/iee KOPOTKMX o6pasuax
ONVHOW OT 2 A0 4 M.

Ans apheKTMBHOrO UCMbITAHUS, KOrAa UCMOMb3yeTCs CXxema UchblTaTesIbHOW yCTaHOBKM A. NPUMEHSATCA ABa
yCcnosus:

a) coeAnHeHne CTPMMEpPOB AO/HKHO MPOUCXOANTb B HUKHEN 4acTu BO3AYLWIHOrO 3a3opa Mexay npuBefeHHol B
feiicTBMe nonacTtblo 1 3asemnsioleil NNaThopmoil, T. e. Ha paccTossHUKM 6onee NOOBUHbLI NPOBMBHOTO NPOMEXYTKa OT
obpasya nonactn. 3To MOXHO NOATBEPAWTL hoTorpaduamn Ayroebix paspsgos. Ha pucyHke D.3 npepctaefieHa Touka
KOHTakTa nuaepoB. O6bIYHO COOTBETCTBME TPe6GOBAHUIO AOCTUraeTcss NyTeM COG/AEHNSA CReayoLWnX PaccTOsHNIA:

1) 3asemnsowan nnaropma AoMKHA HAXOAUTCA KaK MUHUMYM B 2 M OT 6avxalillero NnpoBoAALLEero anemeHTa
(BHYTPU WNK cCHapyxun o6pasua ANst UCNbITaHWA):

2) 3asemnswowan nnarchopma AoMKHA HAXOANTCA Kak MUHUMYM B 1,5 M OT noBepxHOCTW 6numxaiiwero obpasua
ANA UCNbITaHWA, HO AOMUHUPYIOWMM SiBNSieTcs ycnosue (a):

6) cTpumep, ucxogAawumii ot 3asemastoweli nnatopmel, He Ao/MKeH 06pa3oBbIBaTLCA OT ee kpas. B cnyuyae, ecnn
CTPUMEp UCXOAWUT OT Kpas 3a3emnsiolwei nnartgopmsl, naowaab 3asemnsaolein naatq@opMbl HEOO6X0AMMO YBENNUYNTD.

B nnaHe ucnbiTaHWA HEO6GXOAMMO yKa3aTb KOHKpPETHble pa3mepbl W NonoxeHns obpasua AN UCMbITAHUS.
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90" K ropusoHTaNn

A: HaBeTpeHHasi CTOpoHa B: 3aaHsA KpoMKa B: noaseTpeHHas I nepeAHAs KPOMKa

nonacTu obpatyeHa nonactu obpatyeHa CTOpOHa flonacTtu nonacTtu obpaieHa

K 3asemnsioLemy K 3a3emnsioLemy obpaleHa K 3a3emnstoLemy

anekTpogy anekTpoay K 3asemnsaioLemy anekTpoay
anexkTpoay

3azemnstiowas nnargopma

PucyHok D2 — BO3MOXHble MOJIOXEHWS /lonacTy A1 UCNbITAHWIA HA NPUNOXEHME HAYya/lbHOTO Nngepa no cxeme A

PucyHok D.3 — Touka KOHTakTa NnAepos A0/kHA ObiTb yaaneHa oT obpasua ANA ucnbiTaHus
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D.2.1.3.2 Cxema ncnbiTaTenbHOW ycTaHOBKM B

O6Lan cxema ucnbiTaTe/lbHOW YCTaHOBKM B npefctaBneHa Ha pucyHke D.4.

O6pasel, Heo6x0AMMO MCMbITaTb B HECKO/IbKUX MOSIOXKEHUsX, OTobpaxas pas3fnuyHble HanpasieHus npuéan-
xakouierocs nugepa.

Kak myuHumym 4d

BHeLuHWiA anekTpog,.

[OCTaTOYHbIN «2 2
ANsi NpeaoTBpaLLeHnst &
MCKPEeHUs OT KOZ,Co / n n A

CoeaunHeHWe nuaepa fOMKHO
Haxo4NTbCS BO3/1e BHELLHETO \ MpuemHuk

NTITNITI77777777™N7T7I™M07 N7 TIm 777 T Immm AT Z777772Z™N777777H

\ 3asemnsiowas nnargopma Ha nony
PucyHok D.4 — Cxema ycTaHOBKM B ANs UCNbITaHWI Ha NPUIOXEHWE HayasNbHOTO nugepa

Cxema ucnbiTaTeNbHON ycTaHoBkM B nogxoant Ana obpasyoB ANA UCMbITAHUSA, KOTOPble ABASIOTCA C/IULLKOM
KPYMHbIMU ANA NOAHATUA B UCMbITATEIbHON yCTaHOBKe, TakmxX Kak KOHCONM, MeTeoposiornyeckoe obopygosaHue, cTynu-
Lpbl. o6TekaTenn cTynuubl U T. 1. HeJoCTaToK A4aHHON CXeMbl 3ak/IyaeTcs B TOM. YTO 3as3emsALas niaropma Ha nony
ncnbiTaTenbHOM NAOWAaAKM MOXeT UCKas3uTb anekTpuyeckoe none Bo3ne obpasuya ANS UCNbiTaHUS. MUHUManbHoe
paccTosiHne [0 BHELHWUX KOHCTPYKUUA e mexayHapoAHoM cTaHgapTe [4] cocTaBnseT 1,5 MUHUMaNbHbIX MPOBGUBHbIX
npoMexyTka Mexay ABYMS NPOTUBOMOJIOXHLIMU 3nekTpogaMn. YTo6bl MUHUMU3NPOBATbL WCKaXKEHWE 3M1eKTPUYecKoro
nons B 3asope, 3asemnfwlwan nnaropma n gpyrme npoBofslne KOHCTPYKUMU AO/DKHbI HAXOAUTLCA Ha PacCTOsHUM,
cocTtaBnawwWwmm 1.5 onuHbl 3a30pa, T. €. TPU MeTpa npu AnvHe 3a3opa B ABa meTpa (pucyHok D.4).

O6pa3sel 418 WCNbITaHWA HaXOAWTCA Haf 3asemnsiolwell nnaropmMoil Ha onopax Ha paccTosHum B 1.5 pasa
60/blle pPaccTOSHUA MexXAy YCTPOWCTBOM BO3AYLUHOIO nepexeaTa BCMbIWEK MOSHUM Ha o6pasue ANA WCNbITaHUA U
BHELUHUM 3/1eKTPOJOM, 4YTO6bl MUHUMW3MPOBATb BO3AeiCcTBMEe 3asemnsioleil NNaThopMbl Ha pesynbTaTbl UCMbITAHUS.
Korga npoBOAWTCA UCMbITaHWe, BHELWHWIA 3N1eKTPoA NOoABELIMBaETCA Hajg 06pasLom ANA WUCNbITAHWA U HAXOAUTCS MoA
BbICOKUM HanpshxeHnem. BHelwHuii anekTpos [o/mKeH OblTb [OCTATOYHOrO pasMmepa AN NpefoTBpalleHns KpaeBbiX
appekToB, T.€. NpeAoTBpaLLeHUs AyroBbIX Pa3psoB, NpekpallaloWwnxcs Ha kpaw BHeLWHero anekTpoga. Obpasel, 06biy-
HO WCMNbITHIBAIOT B ABYX UM 6ofiee NONOXKEHUAX AN 0TOGPaXeHWs BO3MOXHbIX HanpaBfeHWuii 3nekTpuyeckoro nons,
KOTOpble MOryT BO3[eiicTBOBaTb Ha 3Ty YacCTb /IONacTV UK Apyrue KOHCTPYKLWUW MpU 3KcnayaTauum.

Ans ahheKTMBHOTO UCMbITAHWSA, Korga WCMosb3yeTcs CXemMa UCnblTaTeslbHOl ycTaHOBKM B npumeHsioTca Tpu
ycnosus:

a) coefjMHeHne CTPMMEPOB A0/HKHO MPONCXOAUTb B BEPXHEN YacTy BO3AYLUHOIO 3a30pa MexAy BHELWHVM 3/1eKTpo-
[OM oA HanpshkeHnem n 06pasLom AN UCMbITaHWSA, T. €. Ha paccTosHuK 6osee NOMOBUHLI NPOBGMBHOTO NPOMEXyTKa OT
ob6pasua nonactu. 3To MOXHO NOATBEPAUTbL hoTorpacusiMm Ayrosbix pa3psagoB. Ha pucyHke D.4 npepcTtaBneHa Touka
KOHTakTa nmaepos. O6bIYHO COOTBETCTBME TPebGOBaHUIO AOCTUraeTcs NyTem CO6MAEHNA CReayoLWnX PaccTOSHWIA:

1} BHELWHW 3NeKTPoS, JO/KEH HAXOANTCA Kak MUHUMYM B [ByX MeTpax oT 6/vkaiiliero npoBoAsLLLero aneMeH-
Ta (BHYTPM UM CHapyxu obpasua ANs UCMbITaHWUA);
2) BHELWHWI 3NeKTPOof AO/DKEH HAXOAUTCS Kak MUHUMYM B 1.5 M OT noBepxHoCTU obpasua Aa5 UCMbITaHWA, HO
OOMUHUPYOLWMM ABNsieTca ycnosue (a):

6) CTpMMep, UCXOAALNIA OT BHELIHEro 3/1eKTpoAa, He Jo/hKeH 06pa3oBbiBaTLCA OT Kpas 3TOro aNekTpoja;
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B) KOHL,eBOV 3aXUM yCTpOIiCTBa 3aLyMTbl NN APYrMX NPOBOAALLMX 3/1eMEHTOB B 06pasLe Ao/MKeH 6biTb NojBeLleH
Hag 3asemssiolieil nnatopmoil Ha paccTosiHum, 6onee yem B 1.5 pasa, NpeBbIWAWMUM PACCTOSIHNE MEXAY YCTPOii-
CTBOM BO3/YLUHOTO Nepexsarta BCMbIWEK MOAHUKM Ha obpasue ANA UCAbITaHWA W BHELWHUM 3/1€KTPOAOM.

B nnaHe mcnbiTaHUS HEOBXOAMMO yKa3aTb KOHKPeTHble pasMepbl U NOM0XeHUs obpasua A5 UCMbITaHus.

D.2.1.3.3 Cxema ncnblTaTenbHOW ycTaHOBKN B

O6Lan cxema ucnbiTaTelbHOW YCTaHOBKM B npefctaBneHa Ha pucyHke D.5.

Cxema B no3sonsieT OUeHWTb NOTeHuWasbHble 3alluTHble YCTPOWCTBA M MecTa pacnosioXeHus yCTpoicTB Ha
o6pasue c HeNnpoBOASILL el MOBEPXHOCTbIO A0 YTBEPXKAEHUS 3aLNTHOW KOHCTPYKLMU W pasMeLLeHns Takux YCTPOACTB Ha
60/1ee KPynHOM W MOAHOM o6pasle ANA UCMbITaHWA.

XapakTepHas naHenb HapyXHOW o6WMBKM 6yfeT NpeAcTaBnATb KBagpaT niowagbo 1—2 M2, X0Ta fonyckalTcs
Apyrue pasmepbl v hopmbl, noaxofawme ANA pasMelleHns nosHomacwTabHbIX 3alWUTHbIX ycTpolicTB. Heobxoanmo
NPUMEHATb NPOVN3BOACTBEHHbIE Matepuasbl, NMOKPbITUA MOBEPXHOCTM W NaKOKpacoyHble nsgenus. O6bIYHO JaHHOe
ncnblTaHWe NPoBOAWTCA ANA onpefeneHns pacctosHusa (D) mexay NeHTamMn MONHWeY/oBUTENS. KOTOpble Heo6xoAMMo
YCTaHOBUTb Ha NOBEPXHOCTW N1IONACTU WN TOHAO/bI.

MakeT no6bIX NPOBOAALNX 3N1EMEHTOB, HaXOAAWMXCA 3a 3alMTHON NOBEPXHOCTbIO, HEO6XOAWMO YCTaHOBUTb
B COOTBETCTBYIOLLEM MOOXEHNM 38 3ALNTHON NOBEPXHOCTLIO HA paccTosiHum (d). 3alnTHbIe YCTPOCTBA HAXOAATCA, Kak
npasuao, B NMoTeHunane 3eMan WcnbiTaTeNbHON yCTaHOBKM, a 3M1eKTPoj — NoJj BbICOKMM HanpskeHuem. [na Toro,
4YTOGbI BOCMPOU3BECTU peasibHblii PEXUM UCNbITAHUA, 3NEKTPOA HEOGXOAMMO PasMecTUTb NocepefnHe Mexay neHTta-
MW MOJTHWEYN0BUTENs COracHo Npumepy Ha pucyHke D.5, 4yTo6bl NpeAoTBpPaTUTL NoONajaHve MOMHUM MO Kpatk obpasua
UM NosyyYeHve Henpasfonofo6HOro pesynbTata. DeKTpPo Heo6XoAMMO NOAHATb Haf NOBEPXHOCTbIO MaHenn Ha pac-
CTOAIHME. paBHOe No A/IMHe CTOPOHEe NaHenun, ecnu naHesnb npefcTaBnseT coboii KBaapar, uan paBHOe MO A/IMHE MEeHb-
el CTOpOHe MaHenu, ecniv naHenb npeactaBnseT CO60i NPAMOYTofibHUK. JIEHTbl MOMHWEY/IOBUTENS MOXHO nepeyc-
TaHOBUTb Ha 6Onbliee AN MeHbluee pPacCTosHWe 4S8 ONTUMU3aLUM KOHCTPYKLMKM U NpeAoTBpaLieHns npobos.

PaccTosiHne D onpegensietcsi B BUAE GyHKLWM
671130cTU d K BHYTPEHHEMY TOKOOTBOAY

PucyHok D.5 — Cxema pacnosioXeHus N0oKaslbHOro 3alMTHOrO YCTpoicTBa
(Hanpumep, MonHUeynoBuTens) — Cxema B AN OLEHOYHbIX UCNbITAHUI

Cxema Ha pucyHke D.5 He sABNsieTCsi 3KBUBA/IEHTHO CXeMaM UCMbITaTeNbHbIX YCTAHOBOK A 1 B 4151 NPOBEPOUHbIX
MCMbITaHUI, OJHAKO afeKBaTHOCTb PACCTOSHUA MexXAy MO/HWEeynoBUTeNsMW. YCTaHOB/IEHHOE B XOAe A0BOAOYHBIX WC-
nbiTaHWA. KaKk nokasaHo Ha pucyHke D.5, 6Gblna ycnewHo NoATBEpXAeHa B NOC/IeAYIOWUX NPOBEPOYHbIX UCMbITAHUAX
JIOKasIbHbIX 3alUUTHLIX Mep. TakuX Kak yA/IMHEHNE MOJTHWEYN0BUTENA BO3AYLIHbIX CUCTEM nepexBaTa BCMblWEK MOSTHAN
Ha MOBEPXHOCTU /I0NacTh, WCNOMb3ys Takoe Xe pacCTOsiHUMe Mexzy MosHueynosutensMu. Heobxogmmo nposecTn npo-
BEPOYHOE MUCMbITaHWe, NCMOMb3ys CXEMbl UCMbITaTeNIbHON ycTaHoBkM A nnu b.

D.2.1.4 ®opma KpMBOI UCNbITATEILHOTO HANPSXEHUS

Wcnonb3yeman copma KpuBOW HanpsxeHus npeacTaBnsieT ABOJHOE 3KCMOHEHUWasbHOe UMNYAbCHOE Hanps-
XeHne KOMMYTAUMOHHOIO Tuna ¢ BPpeMeHeM [OCTWXEHUA MakCMMasbHOro 3HadeHnmsa 250 pc (x 20) % u BpemeHem
cnaga fo cpegHei BennunHbl 2500 uc (+ 60) %. 3Ta hopma KpUBOW HanpsxeHWsa ABNsSeTcA Hanbonee xapakTepHoi Ans
3/1eKTPUYECKOro MO/ OKOJIO KOHCTPYKUUU NPU MPUIOKEHUN HadvanbHOro nuaepa. [ns vcnbiTaHWa Ha NpuUioxXeHue
HavyanbHOro Nnaepa HanpseHne 6yaeT WCNONb30BaTbCA NO HapacTawled 40 HanpsHXKeHNs NOBEPXHOCTHOro npobos.
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BO3HMKatoLero A0 06pa3oBaHns rpeGHs  KpUBO HanpskeHusi. Bpemsi mexay BO3HUKHOBEHWEM (DOPMbl KPUBON Hanpsi-
XEHUSI U NOBEPXHOCTHLIM NPO60EM KOHCTPYKLMM AO/KHO COCTaBMATL He MeHee 50 uc.

Takux hopM KpUBOW MOXHO JOCTMYb, UCMO/b3Ys UMMY/IbCHOE HaMpshKeHue KOMMYTaLMOHHOro Tuna. MocKosbkKy
HanpsbkeHne NPUMEHSIETCS MO HapacTatlole 4O HanpsHKeHUs NOBEPXHOCTHOTO Npo6osi, Bpems cnaga He npeAcTasns-
eT 0co60ro uHTepeca. XapakTepHas hopma KpvBOW MCNbITaTENbHOTO HanpshKeHUs npefcTaBneHa Ha pucyHke D.6.

PucyHok D.6 — XapakTepHOe noBbllIEHWE KOMMYTALWOHHOIO MMMY/IbCHOTO HanpsXeHusa
[0 HanpsXeHns NoBEpPXHOCTHOro npo6os (ueHa genenuss — 100 pc)

Jlo/KHO 1cnonb3oBaTbCA, Kak MUHUMYM, TpU paspsaga Kaxgol MoNspHOCTU M KaxAoro MosioxeHus obpasua Ans
MCNbITAHWA OTHOCUTENIbHO MPOTUBOMNOJIOKHOIO 3nekTpoaa (43) u [41]. VicnbiTaHWe C HECKONIbKUMU MOMOXEHNAMU 06-
pasiia OTHOCMTENIbHO MPOTMBOMOJIOXHOIO 3/1eKTPOAA rapaHTUpyeT 3HaunNTeNbHYI0 BEPOATHOCTb OTKasa B Clyvyae Henpa-
BW/IbHOIN KOHCTPYKL MU nonacTu.

Ecnun BO BpemMs uCnbiTaHWA BO3HMKAIOT NPO6GOM MOBEPXHOCTM /I0NacTu, MOBPEXAEeHNe MOXHO CrnagvTb U ucnpa-
BUTb C MOMOLLbIO COOTBETCTBYHOLLEV NOMMMEPHOW cMonbl. OfHaKO OMbIT NOKa3biBaeT, YTO 06pa3Libl, KOTOpbIE MOABEPr-
nvcb 60/bLIOMY KONMYECTBY BO3AeicTBUI, OyAyT CO BpEMEHEM M3HALIMBATLCA MOA BAUAHWEM 3/1eKTpuyecTBa: cutyauns
KacaeTcs He TO/IbKO yCTpPaHeHHbIX NPo60eB, HO U OCHOBHOTO C/IOMCTOr0 Matepuana. TakuMm o6pa3om, U3roToBUTENb
[OJDKEH 3HAaTb, YTO KOMIMYECTBO PaspsAAo0B A/1A KaxAoro obpasua 4158 UCNbITaHWi He JO/DKHO MpeBbilaTb NPYMepPHO
100 pa3pagoB BO mM3bexaHne NOBpeXAeHMs B pe3ynbTarte U3HoOca Noj BO3aelcTBMEM anekTpuyecTsa. lMpouenypbl
ncnbITaHWi, ykasaHHble B D.2.1.6. onpegeneHbl ANA yMEHbLIEHNA B/USHUS M3HOCA NOJ BO3[eiCTBMEM 3/nekTpuyecTsa
Ha MPOTAXEHUN WUCNbITaHUSA.

Bonpoc n3Hoca CnoucTtoro martepuana nonactu nof BO3AeNCTBMEM 3/eKTpUYecTBa B pesynbTate ygapa MOSHWM
[0 KOoHUa He n3y4veH. CneayeT HafEeATbCA, YTO pasfesbl, Kacallinecs faHHbIX BONPOCOB, 6yAyT OTKOPPEKTMPOBaHbI B
nocneayoLmx n3gaHusx.

Tok pa3psga BbICOKOBO/IbTHOTO reHepatopa 06bl4HO cocTaBnsieT MeHee 2000 A. 4yTo oxBaTbiBaeT GO/bLIVHCTBO
TOKOB Nnfepa. Pusnyeckme BO3AENCTBUS 3TOTO Toka He OyAyT, ogHako, oTobpaxaTb BO3AelCTBMA ropasfo 6onee cuib-
HOro TOKa yfapa MOMHWW WAV HenpepbiBHbIE TOKW, KOTOPble MOTYT UATW NO TOMY Xe MyTu, 4To 1 nuaep.

D.2.1.5 N3mepeHus 1 3anncb faHHbIX

Heob6xoanMo caenatb cnepywouive U3MepPeHns v 3anucu faHHbIX:

- poTorpachmv 1 onucaHue Kaxgon ncnbiTatesibHOl YCTaHOBKM:

- rpacukm hopmbl KPUBOI MCNbITATENBHOTO HaNpshKeHus;

- ¢hoTo3anmMcu Bcex UCMbITaHWiA. [laHHble 3anMcu JO/DKHbI NOSIHOCTLIO OXBATUTb UCMbITbIBAEMble 061acTn obpas-
ua. OfHa kamepa Ao/mkHa 6blTb CNOCO6HA BbIMOMHWUTL GbICTPLIA NpeaBapuTeNbHbIA aHann3 UCNbITaHUA U MOMEHTalb-
HO BbISIBUTb /l06GbIe Npo6oun. [lonoNHWTeNbHAs kaMepa, Hanpas/eHHas BHyTpb obpasua sionact, MoxXeT 6biTb nonesHa
ONSA CNexeHnsa 3a noBefeHMeM cTpuMmepa/nuiepa BO BpeMs UCMbITaHWA;

- hoTorpadumio Kaxgoro NOMOXKEHNS INEKTPOAA;

- hoTorpadm MecT HaxoXAeHust NPo6oeB UMW APYrUX 3HAYNTENbHbLIX BO3AENCTBUNA;
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- 3anuchb JaHHbIX No nabopaTopHbIM YC0BUAM (Hanpumep, Temnepartypa, faB/eHne 1 BNaxHOCTb), aT nposeje-
HUSI UCNbITAHWIA, faHHbIX N0 NepPCcCoHasny, BbIMOHAWEMY U HabNoAaoWeMy 3a NCMbITAHUAMU, a Takke faHHbIX 0 MecTe
npoBeAeHNs UCMbITaHNA:

- 3anucb N06bIX OTKNOHEHW OT nmpoueaypbl UCMbITaHUSA:

- 3anucb pe3ynbTaToB KaX[Oro UCMbITAHUSA C yKka3aHWeM MOMISPHOCTU 3MeKTpoAa, aMnanTyAbl HanpsXKeHus u
chopM KpuBOIA.

D.2.1.6 MNpoueaypa ucnblTaHnsa

[aHHas npoueaypa UCMbITaHUA MPUMEHUMA KO BCEM CXemMaM WCNbiTaTenbHOW ycTtaHoBku (A. B n B). ins ee
npoBeAeHnss Heo6xoaMMo:

a) n3mepuTb nabopaTopHble YCNOBUS OKpyXatoleid cpefbl:

6) n3yunTb 1 cobngaTtb nNpasuna TexHuUKn 6esonacHocTn. [lanee npefcraBieHbl HEKOTOpPblE MHTepecyolme
BOMpockl. [lnowagku A4Na UcnbiTaHnsa A0MKHbI 6bITb 6e30nacHbl 1 0CBOGOXAEHbI OT NepcoHana [0 BK/IYEHWUSA UchbiTa-
TeNbHOro 060pyAoBaHuA. MNocne ucnbiTaHuii 1 A0 NOSBAEHWUA NepcoHana Ha naowajke 418 UCMbITaHUs 6aTapen KOH-
[eHcaTopoB HEOOX04MMO 3aMKHYTb HAKOPOTKO. [lo/mkHa OblTb COOTBETCTBYIOLLAA 3aliuTa ywen v rnas.

B) OTKa/IMbpoBaTh BbICOKOBO/IbTHbIV reHepaTtop v annapartypy, Kak ykasaHo Huxe:

1) BHMMAaTeIbHO OCMOTpeTb obpasel ANA UCMbITAHUSA Ha Hanuume N06bIX NOBPEXAeHWii, KoTopble Bnocnep-
CTBUM (NIOXHO ByAeT nepenyTaTb C NOCAEACTBUSIMU UCMbITAHNUA, U NOMETUTbL WX, YTOBbLI He cnyTaTb C Nocieayio-
WyYMK pesynbTatamy UCNbITaHWIA:

2) 3aKpbiTb MOBEPXHOCTU, KOTOPblE HamnpaBs/ieHbl B CTOPOHY NMPOTMBOMOJIOXHOMO 3nekTpoga (1. e. K 3a3emMnsio-
weii nnatcpopme) TokonposoasLieli ponbroil U coeAnHUTL ee ¢ BepTUKasbHbIM MOHUEOTBOAOM:

3) BbIbpaTb HayasbHYl NOMAAPHOCTb W HayaTb UCMblTaHWe C PONbLroV NpU U3MEPEHUN MPUIOKEHHOTO Hanps-
XeHus. XKenaTenbHo, 4TO6bl HavyasbHasi NOASIPHOCTb o6pasua A5 UCMbITaHUS Gblna NONOXUTENLHON {#) He-
3aBMCMMO OT TOrO, Kakasi CXxemMa MCnbiTaTeNlbHOW YCTaHOBKM Mcnonb3yetca: A unn b. OnbIT nokasan, 4yto 3To
ycnosue nNpuBOAWUT K HU3KOW BEPOSITHOCTU MPOG60A HENPOBOASALNX MaTepnasnos, NOCKOMbKY CTpUMepbl, o6pasy-
lowmecs oT 3alWuUTHbIX YCTPOWCTB 06pasua A8 UCMbITaHUA NPoABUralTca Aafblue B BO3AYLHbIA 3a30p A0
MOMeHTa COeAWHEHUS C NPOTUBOMOMIOXHLIMKU CTPUMEpamu OT OTpULLaTENIbHOTO 3/1eKTPOoAa,;

4) ecnn chopma KpMBOI He BepHa Wu JyroBoi pas3psaj He BO3HUK Ha )pOHTe BOCXOZsLL el BOMHbI Nnepeq obpa-
30BaHNeM rpebHs KpUBOW HanpskeHusl, He06XOAMMO OTKOPPEeKTMpoBaTb NnapameTpbl reHepaTopa Wan BO3-
AYWHBIA 3a30p Mexay 06pasLoM U NPOTUBOMNOIOXHbLIM 3/1EKTPOLOM AN NOSYyYEHUs onpeAesieHHoN hopMbl
KPUBOI 1 AyroBOro paspsja;

5) NOBTOPUTL 3Tanbl, ykazaHHble B nepeyncneHnax 3) u 4), ecnv aTo He06xoANMO ANS NOyYeHUs HE06X0ANMbIX
YCNOBUiA;

6) ybpatb honbry ¢ obpasua A8 UCNbITaHWSN;

r) ouncTuTbL 0bpasel, ANA UCNbITAHNA UCNO/b3YS COOTBETCTBYOLWME METOAbI AN yAaNeHna Baarv, nbiav, Mmycopa u
APYTvX 3arpsi3HeHuii, KoTopble MOryT MOBAUATL Ha pe3y/bTaTbl UCMbITAHUS;

A) NpUAoXuTb paspag K o6pasuy A58 UCNbITaHWsA, NPU M3MEPEHMUN NMPUIOXKEHHOTO HanpshxeHnsa n doTorpadunpo-
BaHUM MPOXOXAEHWNA AYyroBOro paspsaga. Y6eauTbcs, 4TO AyroBoii paspsaj Bce elie BO3HUKaeT Ha (hpoHTe BocxoaAllel
BOJIHbI [JO MOMeHTa 06pa3oBaHusi rpe6HA KPUBOW HanpsHKeHUs:

e) ocmoTpeTb obpasel, A4NA WUCMbITAHWA U 3a40KyMEHTUpOBaTb pe3ynbTaThbl:

X) ecnu nosiBUnCA Npo6oiil, NpoBecTV aHann3 C Luenblo onpejenieHus, npowen nu oépasel ucnoitanme. Ecnn
obpasel, He mpollesn ucnbiTaHne, To HEO6XO0AMMO NpekpaTUTb NocneayLine UCNbITAHUSA WK YCTPaHUTb NOBpexaeHve,
1unn gopaboTtatb CUCTEMY MO/HWE3aWUTbI Nepes TeM, Kak NPOAO/KATL UCMbITaHUS;

3) NOBTOPWTL 3Tanbl, yka3aHHble B NepeyncreHunsx 4) — 3) Ao Tex nop, noka Tpu paspsga nonoxuTesnbHOn nonsp-
HOCTW He 6yAyT NPUIOXEHbI B TEX Xe YCMOBUAX;

1) nonepeknoyars NosIAPHOCTb BbICOKOBO/IbTHOTO reHepatopa u y6eAnTbCsa, YTO NOMAPHOCTb o6pasua ANA UChbl-
TaHWii aBNsieTCs oTpuULaTeNbHON OTHOCMTENLHO 3a3eMnstoleli nnatopMbl (CXeMa UcnbITaTeNbHON YyCTaHOBKU A) Uin
BHELUHEro afiekTpoAa (Cxema ucnbiTaTeNibHOW ycTaHoBKU B);

K) 0TKanmbpoBaTb BbICOKOBO/IbTHbIN reHepatop W annapaTtypy cnegyloumum obpasom:

1) 3akpblTb 06pasel, ANsA UCNbITaHW TokonpoBoasiell oNbroi;

2) HayaTb MCNbiTaHNe ¢ PONbro NPU M3MEPEHUN MPUIOXKEHHOTO HaNPSHKEHUS;

3) ecnu dhopma KpvBOI He BepHa MW AyroBoii pa3paj He BO3HWK Ha hpoHTe BOocxofslleli BONHbI nepef obpa-
30BaHVWeM rpebHs KpMBOI HanpsXXeHus, HeobXxoAMMO OTKOPPeKTMpoBaTb MapameTpbl reHeparopa WanW BO3-
AYWHbI/ 3a30p Mexay 06pasLoM M BHEWHUM 31eKTPoAOoM AN NosyvyeHus onpefeneHHoi hopmbl KpUBOA 1
[yrosoro paspsapa:

4) NOBTOPWUTb 3Tanbl, ykaszaHHble B NepeyncneHnsax 2) u 3), ecaim 3To He06X0AMMO ANA NONYYEHUS HEOBXOANMbIX
ycnoBuii:

5) ybpaTb honbry ¢ obpasua AN UCMbITaHus;

1) NOBTOPATbL 3Tanbl, ykasaHHble B NEPeUYncneHnsax g) — 1), 40 Tex nop. noka Tpu paspsga oTpuuatenbHoi nonsp-
HOCTU He ByAyT NPUIOXKEHbI B TEX Xe YC/T0BUSAX;

M) nepemecTuTb o6pasew, ANA UCMbITAHUA (CXemMa UCMbITaTelbHOW YCTAHOBKM A) UM BHELWHWUI anekTpos (cxema
ncnblTateNbHol ycTaHOBKM B) B COOTBETCTBMU C MpOLEeAypOil UChbITaHns;

H) NOBTOPUTbL 3Tanbl, yka3aHHble B NepeyncneHunsix B) — H) B COOTBETCTBUM C MPOLeAypoil NCAbITaHNSA.

VcnbiTaHns Ha NpPUOXEHWe HavyaslbHOro fimgepa MOXHO MPOBOAUTbL Ha 3arpA3HEeHHbIX W BAaXHbIX obpasuax
nonacreii.
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MockonbKy AyroBble paspsifbl BO3HWKAIOT ObICTpEE Ha CMOYEHHbIX WKW 3arpsi3HeHHbIX NOBEPXHOCTSX W. clefoBa-
TenbHO. obpa3oBaHne NPo6OeB MeHee BEPOATHO, TO HET HEO6XOAMMOCTU HAHOCUTL 3arpsA3HeHMe Ha BHELUHMe NoBepX-
HOCTU. OfHAaKO CMOYEHHble WAW 3arps3HeHHble BHYTPEHHWE MOBEPXHOCTU MOryT 6bicTpee NpoBOAUTb CTPUMEPbI K CO-
eIMHEHNsIM KPOMOK nonacTu, rAe. Kak n3BecTHO, obpasyoTcs npoboun. Takum o6pa3oM, UcnbITaHUsA 06pasLoB onactu
CO CMOYEHHbIMU W/MAN 3arpsASHEHHLIMU BHYTPEHHUMUW NMOBEPXHOCTAMU MOryT Oka3aTbCsi YMECTHbIMW, ecin npejnonara-
eTCs. YTO Takue YCNoBuUsA CO3Aal0TCA BHYTPU SIONACTU B YC/TOBMSAX IKCMyaTauun B pedysibTaTe BHELIHWUX BO3AeACTBUA.

MpumeuaHne — MNockonbky B3Y 06bIYHO NMPOEKTMPYETCA 418 IKCnayaTtauumn B TeyeHue 20 neT € UCKI0UU-
TeNIbHO MUHUMasIbHbIM TEXO0GCNYXUBAHNEM, BaXHO, YTOGbI KOMMYECTBO pa3psAoB 6blI0 CONOCTABMMO C OXWUAAEeMOi
yrpo3oii B MecTe peasibHOro pacnosioxeHus BIY. MoaToMy A0/MKHO NpunaratbCa Kak MUHUMYM Tpu paspsija Ans Kax-
[0l MONAPHOCTU U MONOXEHNSA B LieNIsSiX NPOBEPKM U MOATBEPXAEHWA, Torga Kak npu paspaboTke HOBbIX KOHCTPYKLui
MOXHO 6bI/10 6bl NPOBECTU GOMNbLIEE YACIO UCTbITAHWIA.

D.2.1.7 HTepnpeTauus gaHHblX

O6pasubl ANA UCMbITAHWA AO/DKHBI MOMYYNTb NOMIHOE 3ak/loYeHne Mo pesynbTaTtaM UCMbITaHWA ANA onpegene-
HMWA COOTBETCTBUS KOHCTPYKLUWN TEXHUYECKMM TpebOoBaHUSIM N0 KPUTEPUSIM MPUEMKM U BGPaKOBKM.

D.2.2 cnbiTaHe Ha KacaHue nuaepa, CTPEMUTENIbHO NPOXOAALEr0 NO MOBEPXHOCTH

D.2.2.1 Uenb ucneitanus

JlaHHOB ucnbiTaHNe 06bIYHO NPOBOAWUTCA ANS NOBEPXHOCTel nonacteit B3Y. koTopble nogsepralTcs BO3fAeit-
CTBUIO HayaNbHOTO NMAepa npu BpalweHUy nonactu, Takum o6pasom, Maep MOXeT «MpomMyaTbCa» Mo He6OoNbLIoOMY
y4acTKy NMoBepXHOCTU A0 MOSAB/IeHUss NMepBOoro yaapa. [JaHHoe ucnbliTaHe MOXHO MCMOoMb30BaTh A/1S1 OLEHKNU:

- BO3MOXHOr0 MecTa Npo60si Ha HenpoBOAALWMX (T. B. AU3NEKTPUYECKMNX) NMOBEPXHOCTSIX:

- NyTei NPOXOXAEHUs [yroBbIX pa3psafoB Ha HENPOBOAALLMX NOBEPXHOCTAX;

- paboTOCNOCO6GHOCTY 3ALUNTHLIX YCTPOWCTB, TakMxX Kak NeHTbl MOJTHUEY/TI0eUTENSs.

D.2.2.2 Obpasey ANA ucnbiTaHnin

O6pasel, 4N UCMbITAHWIA AO/MKEH NpeAcTaBAATb CO60W YacTb NOHOMAcWTaBHOW nonacTu, HanpuMmep, KOHYMK
nonacTu Wan Apyryo NOBEPXHOCTb, B KOTOPOI €CTb MOJTHUENPUEMHUK UK APYroe 3awuTHOe YCTPOCTBO. JO/MKHbI ObITh
npeAcTaBfieHbl N06ble NMOKPLITUA NOBEPXHOCTU, BK/OYAA 3a/MBKY W Kpacky, ANsi obecneyvyeHus peasbHbIX XapakTepuc-
TUK pa3psga NoBepxHOCTW. Ecnn B 3alyMTHYIO KOHCTPYKLMIO /10NACTU BXOAUT MOJIHNEOTBOJ, KOTOPbIA HaxXoAWTCA BHYTPU
nonactu, B obpasew, AN UCMbITAHUS Takxe LO/HKEH BOWTU Takoii MOIHMEOTBOS,.

D.2.2.3VicnbiTaTeNnbHas ycTaHoBKa

CTaHAapTHasi cxema MCnblTaTeNlbHOM yCTaHOBKM C Noka3oM obpasua AN MUCNbITaHus B paspese W CTaHAapTHOro
NOMIOXEHUS UCMbITATE/IbHOTO 3/1eKTPoAa npefcTaBaeHa Ha pucyHke D.7. VicnbiTaHna 06bIYHO NPOBOAATCA C HECKOMbKM-
MU NOMOXEHUSIMW 3/1€KTPOAA, 0TO6pPaxas BO3MOXHbIE HanpaB/eHWs MyTU CTPEMUTENBHOTO NPOXOXAEHUS nuaepa no
NOBEPXHOCTH.

Hapy»Hasi NoBEPXHOCTb

PucyHok D.7 — Cxema UCMbITaHWUsi Ha CTPEMWUTENIbHOE MPOXOXAeHUe fngepa no noBepxHoCTH
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Mpu npoBeAeHUN ucnbiTaHWit HEO6XOAMMO 3aKpenuTb UCMbITaTeNbHbIM o6pasel Haj 3asemnsawouei ninatdop-
MOV Ha paccTosiHuM, Mo KpaiiHelt mepe, B 1.5 pa3a 60/blue MWHUMa/IbHOTO NPOGUBHOrO MpomexyTtka. MpuemHuk(m) un
No6ble COOTBETCTBYIOLME 3aALUNTHbIE MOJTHUEOTBOAbI [O/MKHLI HAXOAUTCA B HY/IEBOM MoOTeHuuane.

Heobxoaumo nofcoeAnHUTbL BbIXOJ BbICOKOBO/IbTHOTO reHepaTtopa K BbICOKOBO/IbTHOMY 3/1€KTpoAy. OeKTpos
[o/MmKeH 6bITb cchepunyeckoin chopmbl ¢ paguycom 25 — 50 mMM. M0OBEPXHOCTb BbICOKOBOJ/IbTHOTO 3/1€KTpoAa A0/KHa BbiTh
pacnonoxeHa B 50 MM OT NOBepxHOCTU o6pasuia ANA UCNbITaHWs, NOABEpPraemMoil BO3feiCcTBNI0 Harpy3oK, 4719 BOCMpPO-
13BefleHNsA HanpsKeHus, co34aBaeMoro KaHaloMm MOSHWM OT nngepa, CTPEMUTENbHO NPOXOAALLEero No NoBepPXHOCTH
obpasuya AN MUCMbITaHUS;

Heo6xoAnMo ycTaHOBUTbL 06GOpyfoBaHWe AN U3MEPEHUst U 3anucu NPUKIaAbIBAEMOro UCNbITaTe/IbHOT0 Hanps-
XeHus.

D.2.2.4 ®opma KpMBOI UCMbITATENBHOIO HANPSAXEHNSA

DnekTpuuyeckoe nosne, cBA3aHHOe C kacaHWem nugepa, CTPeMUTENIbHO NPOXOAALLEro No NoBEepPXHOCTW, 06YCnoB-
NeHo, rnaBHbIM 06pa3oM, MMNy/bCaMu 31eKTPUYEeCcKoro paspsga, Npoxoasliero B kaHane nugepa. OHu o6pasytoT bbic-
TPO ycuIMBaloLWMeca 31eKTpuYeckne nons, KoTopblie npeAcTaB/ieHbl COOTBETCTBYWOLWMM 06pa3om B hopme KpUBOW UM-
NyfbCHOTO HaNpPsHXKEHUs NpU yhape MOJIHUW, ONpeAeNieHHo B MexAyHapofHOM cTaHgapTe [4]. KpuBas HanpskeHus
NOJIHOTO TPO30BOr0 MMNynbca JOCTUraeT MaKCHManbHOro 3HavyeHus 3a Bpemsa T, = 1,2 uc u cnagaeT A0 cpefHero
3HaveHuns 3a spemaA T2= 50 uc. Kak npegcrtaBneHo Ha pucyHke D.8.

[aHHas chopMa KpVBOI NPUMEHSETCA C BUPTyasibHbIM MWKOBLIM HanpsXeHMeMm, KoTopoe Bbille YyeM TpebyeTcs
ANA MOHM3AUMU BO3AYLIHOTO 3a30pa MexAay WcnblTaTeslbHbIM 3/1eKTPOAOM U NOBEPXHOCTbIO 06pasua, AN Toro, YTob6bl
BO3HUWKNO UCKPeHWEe Ha (hpoHTe BOMHbI, Kak NpeAcTaB/iieHo Ha pucyHke D.9.

PucyHok D.8 — ®opMma KpuBOli MMMNY/bCHOTO HaNPsKEHUS Npu yaape MOSHUW
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PucyHok D.9 — ®opma KpuBO MMMY/IbCHOTO HANPSXKEHWUSI NPW yAape MOHUM C U306paKeHneM
[yTOBOTO paspsisa Ha (YPOHTE BOJIHbI

D.2.2.5 \3amepeHuns 1 3anucb AaHHbIX

Heobxoanmo cpenaTb cregylowme M3MepeHns v 3anucu AaHHbIX:

- cboTorpacmn 1 onucaHue Kaxpaol UCMbITaTeNbHOW YCTAHOBKMA U MOMIOXEHUS 3N1eKTpoaa;

- hoTo3anucy Bcex uUcnbiTaHWiAi. B none 3peHns kamep AO/MKHbI MonajaTe BCe CTOPOHbI 06pasua A8 UChbITaHUS.
OpHa Kamepa fo/mkHa 6biTb CNOCO6HA BbINOMHUTL GbICTPLIV NpeABapuTesibHbI aHann3 Npo6bHOro nycka U MomeHTasb-
HO BbISIBUTb /l06GbIe Npo6oun. [lonoNHWTeNbHAsA kaMepa, Hanpas/eHHas BHyTpb obpasua sionact, MoxXeT 6biTb nonesHa
ANS CnexeHWa 3a NoBeAeHWeM cTpuMepal/nnpepa BO BPEMS WUCMbITaHWIA;

- poTorpadmun TIeeT HaxoXAeHNsA NPo60eB NN APYIMX 3HAYNTENbHbIX BO3AENCTBUIA;

- 3anuchb JaHHbIX No 1abopaTopHbIM YC0BUAM (Hanpumep, Temnepartypa, faB/leHne 1 BNaXHOCTb), aT nposeje-
HUSI UCNbITAHWIA, faHHbIX N0 NepcoHasy, BbINOMHSAOWEMY U Ha6NoAaoWeEMY 3a UCMbITAHUAMU, a TakKe faHHbIX 0 MecTe
npoBeAeHNs UCMAbITaHNA:

- 3anucu NbbiX OTKIOHEHWI OT mpoueaypbl UCMbITAHWA:

- 3annCb pesy/nbTaToB KaX/Aoro NCMblTaHUsA C yKkasaHWem MOMASAPHOCTU HanpshKeHUs, aMnanTyabl U DOPMbl KPUBOIA.

D.2.2.6 Mpoueaypa ncnbiTaHui

Mpouegypa ucnbiTaHWA A0/MKHA 6biTh CeaytoLe:

a) Heo6xoa4UMO U3MepUTb NabopaTopHble YCN0BUS OKpyXatoLwein cpepbl;

6) Heo6x0ANMO U3YunTb U cobNOaTb NpaBuna TeXHVKM 6e3onacHocTu. Maowaaku ANa UCAbITAHWUA JOKHbI ObITb
6e3onacHbl U 0CBOGOXAEHbI OT NepcoHana [0 BK/IOYEHWA UchbiTaTeNbHOro o6opyfoBaHus. Mocne ucnbiTaHuii u fo
NosIB/IeHUs MepcoHana Ha naouiagke Ana MCMNbITaHUsA 6aTapen KOHAEHCATOpPOB HEOO6XOAUMMO 3aMKHYTb HaKOPOTKO.
MoxeT noTpeboBartbca 3awuTa yweii u rnas;

B) HEOOXOAMMO BHMMATEs/IbHO OCMOTpeTb o6pasel, ANA UCMbITAHUS Ha Haumume N06bIX NOBPEXAEHWA, KOTOpble
BNOCNEACTBUMN MOXHO 6yaeT nepenytaTb C NOCNEACTBMSAMU UCMbITAHWUA, U MOMETUTb MX. YTO6bI He crnyTaTb C NocneaAyio-
WMMK pe3ynbTatamyn UCMbITaHWIA;

r) Heo6xoANMO OTkanMGpoBaTb reHepaTop W annapatypy, Kak ykasaHo Huxe:

1) 3akpbiTb 06pasel, ANA UCMbITAHWIA TOKONPOBOASALLEN hONLIONA;

2) ncnbiTaHus He06X0ANMO NPOBECTU C 3/1IEKTPOAOM MNPU NOMOXUTENBHOW M NPU OTpULATENbHOW NOASAPHOCTK.
BbiGpaTb HauvasbHyl0 MOMASPHOCTb U NPUNOXUTL NPOGHLIA paspsg K dosbre npy UIMepeHnn NpPUIoXeHHOro
HanpshxeHus. XXenartenbHo, 4TO6bl HayanbHasa NOMAAPHOCTb 3nekTpofa 6Gbina oTpuuatesnbHoi (—). Torga no-
nsipHOCTb o6pasua AN1A ucnbiTaHua 6yAeT NoNOXUTENbHOW. DTO yCcnoBMe NPUBOAUT K HU3KOW BEpPOATHOCTM
npo60osi HeMpPoBOAALMX MaTepuanos, NOCKONbKY CTPMMepbI, obpasyloLnecs oT 3alMTHbIX YyCTPOCcTB obpasua
ANA UCNbITAHUA, NPOABUTAOTCA fasiblue B BO3AYLUHbIA 3a30p 40 MOMEHTa COefUHEHUS C NMPOTUBOMNOMOXKHLIMU
cTpumepamun OT OTpuULLATENIbHOTO 3/1eKTPOAA;

3) ecnn Tpebyemas copma KpUBOW He BepHa, HEOGXOAUMO OTKOPPEKTUPOBATbL NapameTpbl reHeparopa uav
paccTosiHue mexgy anekTpojamu A8 NoAydYeHWs onpefeneHHoin hopmMbl KPUBOIA;

4) ybpaTtb honbry:

A) o4NCTUTb o6pasel, ANA MCMbITAHUA, UCNOMb3Ys COOTBETCTBYKLWME METOAbl ANA yAaneHus nblan, mycopa u
APYTvX 3arpsasHeHuii, KOTopble MOryT MOBAUATL Ha pe3y/bTaTbl UCMbITAHUS;

€) NpuIoXUTb paspsag K o6pasuy A58 UCNbITaHWA NPU U3MEPEHUN MPUIOXEHHOTo HanpshkeHns n dotorpadupo-
BaHUW MPOXOXAEHUA AYroBOro paspsja;
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X) ocMOTpeTb obpasel, A5 UCMbITAHNA U 3a[0KyMeHTMpoBaTb pe3ynbTaTbl. OTMeTUTb U cdoTorpacduposartb
no6ble Npo6oun n Apyrue Bo3aeiicTBUA Ha o6pasel, ANS UCNbITAHUS,

3) ecnu nosiBWACA Npo6oii, NPOBECTU aHann3 C Lenbilo onpeAefieHus, npowen Au ucneiTaHne obpasel. Ecnu
obpasel, He npolen ucnblTaHne, To HeO6XOAMMO MpekpaTuTb Nocneayolwme UCNbITaHUs; 1 — un

1) NOBTOPUTbL 3Tanbl, yka3aHHble B NepPeyncneHunsx 4) — v) AN KaX[0ro NCMbITaHUA, NONAPHOCTER N NONOXEHWI
3/1eKTpoaa, TpebyeMbix N0 MeToAMKe UCMbITaHWiA.

MpumeuyaHune — Mockonbky BAY 06bIYHO NpoEKTUpPYeETCS A8 3KCnayaTaunm B TeyeHne 20 neT ¢ UCKIUn-
TeNbHO MWHUMAabHbIM TEX06CNYXUBaAHWEM, BaXHO, YTOOblI KONMYECTBO pPaspsafoB Obl/I0 CONOCTABUMO C OXWUAAeMOW
yrpo3oii B MecTe peasibHOro pacnosiokeHuss BIY. MoaTomy [O/HKHO npuaaratbCa MUHMMYM Tpu paspsfa Ana Kaxaon
NONIAPHOCTY U MOMOXEHNA B LeNsiX NPOBEPKM U MOATBEPXAEHUS, TOrAa Kak npy paspaboTke HOBbIX KOHCTPYKLMIA MOXHO
6b1710 6bI MPOBECTU GOJbLIEE YNC/IO UCTBITAHWIA.

D.2.2.7 HTepnpeTaunsa faHHbIX
O6pasubl 4158 UCNbITAHWA AO/DKHLI NONYYUTb MOJIHOE 3aK/l4YeHne No pesynbratam UChbiTaHua 418 onpejene-
HUS COOTBETCTBUS KOHCTPYKLMUN TEXHWYECKUM TpebOoBaHUAM MO KPUTEPUAM NPUEMKU U BPaKoBKM.

D.3 VicnbiTaHna Ha (*)VI3VI'—IECKO€ noepexpneHne BbICOKMM TOKOM

D.3.1 O6wune nonoxeHus

[laHHble McnbITaHUSA NPOBOAATCA A1 onpefesieHns BAUSHUSA nonagaHus MOJIHAM B MOBEPXHOCTb lonacTu wam
rOHAO/bI, @ TaKkkKe TOoka, YXOAsLero oT MecTa nonagaHusa. [laHHoe B/USIHWE MOXHO OLEHUTb B TOYkax nonajaHusi Mos-
HWW 1 BAOMb NyTU TOKa MOSTHUW.

D.3.2 VicnbiTaHWe Ha BXOXAEeHNe Ayru

D.3.2.1 Uenb ucnoitaHns

[laHHOB UCNbITaHWe NPUMeHAEeTCS ANA Takux KOHCTPYKUMIA, kak sonactu U roHgonsl BAY, koTopble nogsepraioTcs
BO3/le/ICTBMIO NPAMOro nonagaHusi MOHUM UKW NPOBOAUMbIX TOKOB MOJHUN.

WcnbiTaHne npoBoguTca ANs onpefenerHus npsmoro (husmyeckoe nospexaeHne) Bo3AeiicTBUSA, KOTOpoe MOXeT
BO3HWKHYTb B TOYKaX BO3MOXHOIO NMPU/IOKEHUS KaHana MOJIHAW K SIONacTu WAWU rh4e BbICOKWIA TOK U MIOTHOCTW 3HEprum
MOryT yXOANUTb OT TOUYKM BXOX/EHUS BO BPEMSA NPUIOXKEHUA MOMHUW. TprMepaMu ABASIOTCA BO3AYLUHbIE CUCTEMbI nepe-
XBaTta BCMbIWEK MOTHAU A1t NONacT U COOTBETCTBYIOLLME TOKOOTBOAbI. MeTannmyeckas onbra, eHTbl MOTHWEY10BU-
Tens, KpenexHole N COeANHWUTE bHbIE 3/IEMEHTbI Ha MyTW TOKa MOHUN.

VcnbiTaHne MOXeT NPOBOAUTLCA ANSA OLEHKM:

NOBPEXAEHUS OT NPUTOXEHUS OYTu;

- o6pa3oBaHMsA MecTa /10KanbHOro neperpesa;

3p03nM MeTassia B BO3AYLIHbIX CUCTEMaX MepexBata BCMbIWeEK MOMHUN:
- COOTBETCTBYMSA 3aLUTHLIX MaTepnasioB 1 yCTPOICTB;

BO3/EWCTBNA MarHUTHOW CUNbI;

- BO3AeliCTBMS B3PbIBHOI 1 yAapHOli BOHbI;

- NoBefeHns CTbIKOB W y3/10B annapartypbl;

- Hanps>KeHWin 1 TOKOB B MHTEPEeCYIOLMX TOYKax Mo BCeW cucTeme MOMHUe3alnTbl.

D.3.2.2 06pasubl 418 UCNbITAHNA

[laHHble UCnbITaHUSA MOTYT MPOBOAUTLCA HA NOSIHOMACLUTAGHbIX CEPUIAHBIX U34ENNAX WU Ha ONbITHLIX 06pas3Lax.
[JlaHHble ncnbiTaHWA MOryT Takke NPOBOAWMTLCA Ha NaHensAx, Bblpe3aHHbIX 06pasuax Wan 4yacTax nonacTtu, Wan Apyrux
c6opkax BIY. MaHenn, Bbipe3aHHble 06pasLbl WAN YACT U3roTaBANBAIOTCA C NPUMEHeHWeM COOTBETCTBYHOLLLEro TEeXHO-
JIOTMYECKoro npotecca, Kpacok 1 Apyrux nokpbITWiA, COefUHEHNI 1 MaTepuanoB. YTo kacaeTcs 3alWnTHbIX YCTPOICTB, Ans
KOTOpbIX TpebyeTca onpefeneHHoe HanpsXXeHue ANS MOHU3ALMU, Hanpumep, TakuX Kak CerMeHTUPOBAaHHbIE SIEHTbI
MOJIHUEeYNOBUTENSA. A/IMHA WOHM3MPYyeMOro ob6pasuya Ans WCMbITaHWA [AOo/KHA ObiTb [0CTATOYHO KOPOTKOW Ans
MOHU3aLMN BO BPEMS UCMbITAHUA BbICOKMM TOKOM, TakK Kak reHepaTopbl BbICOKOro Toka 06bI4HO He BbipabaTbiBaloT
6onee 100 kB.

D.3.2.3 VicnbiTaTenbHasa yctaHoBKa

Mpu npoBefeHUN nCNbITaHW HEOGXOAUMO:

- yCTaHOBUTb O6pasel, A4NA UCMbITAHUA B KPEn/eHun, KoTopoe [O/DKHO MPOYHO ero yaepxusaTb:

- 3a3eMUTb BClO annapaTtypy Ha kopnyc o6pasua AN UCMbITaHWA, KOTOPbIA 06bIYHO 3a3eM/ieH;

- nofcoeAuHMTL 06paTHbIl NPUBOA reHepaTopa k cbopke Tak. 4TOObl TOKM MOJIHAM OTBOAWIMCH OT o6pasua Ansa
MCMbITAHUA TakUM Xe 06pa3om, kak ecnu 6bl B 1onacTb UAW TOHAO/Y nonana MonHus. Y6e[uTbcsa, YTO KOHTPONMPYTCA
MarHuTHble CUMbl U ApYyrMe B3avMOAEWCTBUSA, MMelolWwme OTHOLIEHNEe K TOKy, NpoTeKalLweMy BHYTpU YCTaHOBKW, Takum
o6pasom, oHN ByayT oTo6paxaTb peasibHyl CUTyaLuto U He ByAyT CUIbHO BAUATL Ha pesynbTaTbl UCMbITAHUA:

- pacnonoXutb UcnbiTaTeNbHbI 31ekTpod Ha 50 MM Bbie o6nacTu obpasua Ana ucnbiTaHuii, KoTopas o6ygeT
oueHunBatbcs. [na 60MbLIMHCTBA UCMbITAHWUI HA BXOXAEHWEe AYrW 3N1eKTPos AO0/KeH ObliTb C OTBEJeHNeM CTpyu, Kak
nokasaHo Ha pucyHke D.10, T. k. Takoli 3/1eKTpoA Haulyywum obpas3om oTobpaxaeT BO3AEWCTBMA YAapHOW BOMHbI Npu
yAapax peaslbHOi MOMHUM N yMeHbllaeT KOMYecTBO 3/1eKTPOAHOr0 MaTepuana, HaHOCMMOro Ha MoBepPXHOCTb o6pasua
ANs ucnbiTaHuin [44];

- YCTaHOBUTb OTpULaTeNbHYI0 NOMASAPHOCTb reHeparopa ANa CO3A4aHWs MakCUMasibHOro MOBPEeXAeHWs, Tak Kak
HOXKW T yalle BCEero yCTPeMIsoTCA K aHoay:
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- eCNN Heo6XOAMMO MOXET WCNOMb30BaTbCsA, TOHKWA MeTannuyeckuii NpoBog, He NpesbllWwalWwuii B guamerpe
0,1 MM. ANS HanpaBNeHUs AYTW B KOHKPETHYH MHTEpecylLllyl TOUYKY Ha o6pasue Ans UcnbiTaHus. [aHHblil noaxon
NPUMeHUM ANS reHepaTopoB, KOTOPble WCMOMb3YIOT HU3KME HanpskeHus. MpoBog, Npyu NPOXOXAEHUW ToKa Yepes KOTo-
pblii 06pasyeTcs nap, He OKasblBAET HEGNArONPUSITHOTO BAWSHWS HAa pe3ynbTaTbl UCMbITAHUS;

- YCTaHOBUTb M3MepUTeNbHOE U 3anucbiBatoliee o6opyfoBaHue.

PucyHok D.10 — CraHfapTHble UcnblTaTe/lbHble 3/1IEKTPOAbI C OTBEAEHNEM CTPyun

D.3.2.4 dopMbl KPUBOIi UCNbITATE/IbHOTO TOKA

VicnbiTaTenbHble TOKU BK/IOYAOT NePBbIi KOPOTKUIA yAap v AJIMHHBIA yaap MOMHUW. Yaapbl 06bIYHO HaknagbiBa-
10TCA B OAHOM paspsifie. MapameTpbl faHHbIX UCMNblTaTe/bHbIX TOKOB NpeacTas/eHbl B Tabnuue A.1.

MapameTpbl I, W/R 1 Q,asl B npegenax nx AOMNYyCKOB HEOO6XOAMMO MOAYyYUTb B TOM Xe MMMy/ibCe C MOMOLLbIO
NPUGIMKEHHO 3KCMOHEHUManbLHo ocnabesatollero Toka ¢ T2 B gnanasoHe 350 LC C CONYTCTBYHOLWMUM HeENpPepbIBHbIM
TOKOM, MOAALNM OCTaBLUIMIACA 3apsg,.

KOHKpeTHble UcnbiTaTesibHble TOKM, KOTOPble He06X0ANMO NMPUNOXKUTL, YCTaHaBIMBAKOTCA B 3aBUCMMOCTM OT YpOB-
HA 3awmuTbl (YM3), KOTOpbI Ha3HayaeTcs ANA 0NacT UKW APYroil UCMbITbIBAEMOW KOHCTpYKUMn BIY.

D.3.2.5 13mepeHunsa 1 3anncb faHHbIX

Heobxognmo cpenatb cnefylowne U3MepeHus n 3anucu faHHbIX:

- cboTorpachmun v onucaHve UcnbiTaTeNbHON YCTAHOBKY;

- ¢poTorpacun obpasua A1 UCMbITAHWA A0. BO BPEMS W MOC/e KaxAoro ucnbiTaHusa. s BbiSBNeHNs obnactei
NOKanbHOro neperpesa BO BPeMsi UCMbITaHW! MOXeT 6bITb MCMOMb30BaHa WHppakpacHas Buaeokamepa;

- ¢hoTorpachmm n onucaHne noBpexpeHus obpasua ANS UCMbITAHUS;

- 3anuchb JaHHbIX Mo 1a6opaTopHbLIM YCI0BUAM OKpyXatoLieli cpefbl (Hanpumep, Temnepatypa, AaB/eHne 1 Baax-
HOCTb). AaT MNpOBeAEeHWs WUCMbITaHWA, AaHHbIX O NepcoHasne, BbINOMHALLWEMY W HabnwojawlwemMy 3a MUChbITaHUAMY,
a TaKxe [laHHbIX O MecCTe NPOBeJEeHNA UCMbITaHUS;

- 3anucb N06bIX OTKIOHEHUI OT Mpouedypbl UCTbITAHWS;

- 3anncb pesynbTaToOB KaXAOro UCMbITAHUA C yKka3aHWeM MNOSPHOCTU, amMnauTyf Toka, hopM KpuBOWA, yaenbHoM
3HEepruun 1 NepeHocoB 3apsafa B COOTBETCTBYHOLUX TOYKAX UCMbITAHUSA.

MpumeuvyaHue — V3vMepeHUsi HEMPSAMOro BO3AENCTBUS NHOTAA HEO6XO4UMbI AN 3NIEeKTPUYECKUX CUCTEM,
TakMX Kak Masiku, HarpesaTtesin W AaTuYuKU YNpPaB/EHWsi, KOTOpPble HEOGXOAMMO YCTAHOBUTbL B WCMbITHIBAEMOW 4acTu
(cM. pa3gen 8). HekoTopble U3 3TUX U3MEPEHWUiA, NPU HEO6XOLMMOCTU, MOXHO CAenaTb BO BpeMs UCMbITaHWA Ha npsimoe
BO34EeiCTBME 40 TeX Mop, Mnoka K/lueBble napaMeTpbl )OPMbl KPUBOW, TakMe Kak MakCuMasibHas CKOPOCTb Hapacrta-
HUSA. He 6yAyT BepHbI UW B NPOTUBHOM C/lyYaB yUTEHbI.

D.3.2.6 MNpoueaypa ncnoelitaHnsa

Mpouegypa ucnbiTaHUA Ao/KHA 6biTb CreaytoLei:

a) Heo6xoa4UMO U3MepUTb NabopaTopHble YCN0BUS OKpyXatoLwein cpepbl;

6) Heo6x0ANMO U3yunTb U cobNOaTh NpaBuna TeXHVKM 6e3onacHocTu. Maowaaku ANS UCAbITAHUA JOKHbI ObITb
6e3onacHbl U 0CBOGOXAEHbI OT NepcoHana [0 BK/IOYEHUS UchbiTaTeNbHOro o6opyfoBaHus. Mocne ucnbiTaHuii n fo
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nosiB/IeHNs MepcoHana Ha naouwiagke ANA UcnbiTaHus 6aTtapen KOHAeHCaTopoB HEeob6XO04MMO 3aMKHYTb HaKOpOTKO.
MoxeT noTpe6oBaTtbcsa 3aluTa yweli n rnas;

B) OTKa/nMbposaTb reHepaTop W annapaTypy, Kak ykasaHo Huxe:

1) BCTaBUTb NPOBOASALLYIO WWHY UM NaHenb BMecTo o6pasua AN UCMbITaHWs, UMEILLY0 Takme Xe CcBoicTBa
martepuana, kak v obpasel, 4N1A WUCMbITAHNS;

2) NOACOEAVMHUTL LIMHY MAX NaHeNb 06paTHO K kaHasy reHepaTtopa A1 06paTHOro xofa UcnbiTaTelbHOro TOKa;
3) HauyaTb UCMbITaHWe C LIMHONW, n3mepsas hopMy KPUBOW MCMbITAaTENLHOrO TOKa;

4) ecnu ypoBeHb Toka unu opm(bl) KpUBOI He BepHbI, OTKOPPEKTMPOBATbL NapameTpbl reHepaTtopa;

5) NOBTOPUTL 3Tanbl, ykasaHHble B nepeyncieHunsx 3) un 4), ecnm Heob6xoAnMo, ANA NOSYyYEHUSS HEOBXOANMBIX
chopM KpUBOIA;

6) ybpaTb WWHY WX NaHesb U yCTaHOBUTb 06pasel, 41 UCMbITaHNS;

r) NPOBECTU UCMbITaHNE C 06pasLoMm;

) OCMOTpeTb obpasel, AN UCMbITAHWA W 3aA0KyMEHTMPOBaTb pe3ynbTaTbl;

e) ecnu TpebyeTcs, pacnofioXunTb 3N1EKTPOA B HOBOM MOJIOXEHUN Ha 06pasue 415 UCMbITAHUA U NOBTOPMTL aTansl,
yKa3aHHble B NepeyncrieHnsax r) u g).

[laHHbIi MeToA MCnbITaHUA [ODKEH, Kak MUHUMYM, 0TO6pa3nTb YpOBEHb OXWAAeMOli yrpo3bl OT peasibHbIX yAa-
pPOB MO/IHWM B /I0NAcTb BO BPEMSs 3KCM/yaTalMOHHOTO cpoka Cnyxo6bl, Hanpumep, 20 net. C yyeTOM yAesibHOW aHeprumn n
MarHuTHbIX CUN WHTepec npeAcTasnseT TO/bKO HauBbICLINKA YPOBEHb TOKa, MO3TOMY TO/IbKO HECKO/IbKO pPaspsijoB Ha
3TOM YypOBHe crieflyeT NpuaoXnTb. YUnTbiBast 3p03u10 MOBEPXHOCTU BO3AYLUIHbLIX CUCTEM nepexsaTta BCblLeK MOTHUN 13-
3a NpoOBOAMMOrO 3apsifja, NoBpexaeHne ABNAETCA KYMYNATWBHbIM. DTO O3HA4YaeT, YTO HaKOMEHHbI 3apsad, NpoBoAu-
Mblii BO BpPeMmsi UCMbITaHUA, NOMOXET ONpeAeNTb UHTEpPBaN 0GCNYXMBAHUS U YACTOTY TEXHUYECKOro 06C/yXUBaHUS,
Hanbonee NPUGANKEHHbIX K peasbHbiM YCNOBUAM.

D.3.2.7 uTepnpeTtauna gaHHbIX

O6pasubl 4N UCNbITAHWA AO/DKHLI NOMYYUTL NOSHOE 3ak/luveHne No pesynbTatam UcCMbiTaHWa NS onpejerne-
HMUSA COOTBETCTBUS KOHCTPYKLMWN TEXHUYECKUM TPebOBaHUSAM MO KPUTEPUAM MPUEMKU N BpakoBku. YTO KacaeTcst BO3AYLL-
HbIX CUCTEM MepexBaTa BCMblWeK MOSTHAW, B 3TN KPUTEPUM [OSKHbI BXOAUTL LUYM KakK NOCNeACTBUE 3p03MN NOBEPXHOCTH,
NerkocTb 3aMeHbl U T. /.

D.3.3 UcnbiTaHne HEMPOBOAALLMX MOBEPXHOCTEN

D.3.3.1 LUenb ucnsitaHus

[laHHOe ucnbiTaHWe NPOBOAMTCHA C HEMPOBOAALMMMW NOBEPXHOCTAMU, HaNpumep, NOBEPXHOCTAMW monactu B3Y.
[laHHOe ucnbiTaHWe NPOBOAWTCS ANS ONpefeneHus BO3AelCTBMS kaHana MOJSIHUM, CTPeMUTEIbHO MPOXOAsLLero yepes
HenpoBoAALLMe MOBEPXHOCTU, C NOCMeAYIOWMUM TOYHbIM KacaHMeM BO3AYLUHOW CUCTeMbl nepexsaTa BCMbILLEK MOJSTHUW.

[ns HenpoBoAALWMX YacTeld, rae MoxeT BO3HUKHYTb Npo6oit 1 nocneAytliee nonagaHne B pacnosioeHHble BHU3Y
npoBoslMe yacTu (KpenexHble 3/1eMeHTbl BO3JYLHOM CUCTEMbl NepexBaTa BCMbIWEK MOMHWM, CUCTEMbl BEpTUKa/b-
HbIX MOJIHNEOTBOAOB U T. N.), HEO6XOAMMO Takxe NPOBEeCTU UCMbITaHWe Ha KacaHue nuaepa, CTpeMUTeNbHO NpoxoAsLle-
ro no noBepxHocTu, no D.2.2. Ecnv nosBnsieTcs Npo6oii BO BpEMS 3TOr0 UCMbITaHWsA, TO HEO6XOAUMO YNYYLLINTb KOHCTPYK-
LMo BO u3bexaHue noepexaeHns Bo BpeMs 6yayLiux UCnbiTaHuii. JJaHHOB uCMbiTaHMe NPOBOANTCA ANA OLEHKM:

- yZjlapHoii BOMHbI U TeMn0BbIX BO3AelCTBUI HA HENPOBOASILLME MOBEPXHOCTW U MOKPbITUS;

- BO3/eliCTBMIA NOBEPXHOCTHOrO AYroBOro NpPo60si Ha MeTa/l/IMYeCKO KOHCTPYKLMKN, HaxoAsaWwmecs Ha UAn nog
NOBEPXHOCTbIO lonacT (MeTannyeckme CeTku noj NOBEPXHOCTbIO, UCMO/b3yeMble B KayeCTBe BePTMKAs/IbHbIX MOJIHU-
€0TBO/OB. Yr/1epoAHblii KOMNO3ULIVOHHbIA MaTepuasn, PacnofioKeHHbI NPAMO NOA NMOBEPXHOCTbIO, U T. f1.);

- HenpoBogsALleli NOBEPXHOCTW Ha LLe/IOCTHOCTb KPEMIEHUS OMopbl, B C/y4aB Ha/IMYUS 31EMEHTOB KOHCTPYKLUK,
noAAepXnBaloL X NMOBEPXHOCTL S10NacTu.

D.3.3.2 O6pasel 4Nns ucnbiTaHni

B 3aBMCMMOCTM OT Lenu ucnbiTaHusa obpasel, ANA UCNbITAHUA [O/HKEH 6biTb MOSIHOMACLITAGHBIM CEpPUHbIM
n3fennem, onbITHbIM 06pasLoM WK He6obWUM 06pasLoM, coAepXaluMm NHTepecytole 30Hbl. YacTu nonacTtu, KOTo-
pble Heo6XxoAMMO ucnbiTaTh, GyAayT o6nacTamu B6/M3M BO3AYLIHbIX CUCTEM MepexBarta BCMbIWEeK MOSHUM (Hanpumep,
NPUEMHUKN Ha KOHLLEeBON M GOKOBbIX YacTAX), W30MSLMOHHBLIMU NOBEPXHOCTAMMW NOBEPX Yr1epoAHOro KOMMNO3ULMOHHOIO
maTepuana u/vnm npoBoAALMX MeTanIm4yecknx ceTok. Coopka Ao/MKHA ObiTb AOCTATOYHO MOJTHOW A8 OLEHKU BO3MOX-
HOro noBpexAeHns 6e3 BAUAHUS Ha pes3y/bTaTtbl UCMbITAHUSA. ECAK Lefbio UCMbITaHWSA SBNAETCA CpaBHEeHWe pasfinuHbIX
KOHCTPYKLMIA, BCe 06pasubl JO/HKHbI 6bITb O4MHAKOBOrO pasmepa.

D.3.3.3 VicnbiTaTenbHas yctaHoBKa

Mpouegypa ncnbiTaHsA fO/MKHA OblTb CreayoLei:

- HE06X04MMO yCcTaHOBUTL 0b6pasel, 419 UCNbITaHWS B KPenJeHWn, KoTopoe nogHuMaeT o6pasel, Ha AOCTaTOUHYHO
BbICOTY OT APYruMX MPOBOAALWMX NOBEPXHOCTEW, YTOGbl OHM HE BAWANW Ha pesynbTaTbl UchbiTaHus. Ha pucyHke D.11
npeacTtasiieHa cTaHAapTHas cxema yCTaHOBKMU;

- Heob6xoAMMO 3a3eM/IMTb BClO annapartypy Ha koprnyc o6pasua Ans UCNbITaHWs, KOTOPbIi 06bIYHO 3a3eM/IeH;

- HE06X04MMO NOACOeANHUTL 06paTHLIV NPUBOA reHepaTopa k o6pasuy ANs UCAbITaHUS Tak. YTO6bl TOKM MOSHUM
0TBOAMNUCHL OT obpasua ANa UCNbITaHMA Takum xe o6pa3om, kak ecnu 6bl B nonactb B3Y nonana monHus. Yéeantbcs,
YTO KOHTPONMPYIOTCA MarHWTHbIE CU/bl U ApYrMe B3auMOAeiCcTBUA, UMeloLme OTHOLEHNE K TOKy, NpoTekalLlemMy BHyTpu
yCTaHOBKM, TakuM 06pa3om, oHW 6yayT oTo6paxaTb peasbHyl CUTyaLuuio:

- HeobXxo4MMO pas3MecTUTb 3/1IeKTPoA C 0TBOAOM CTpyn (CM. pucyHok D.11) Ha paccTtosiHum 50 mm unu 6onee ot
o6nactu obpasua An8 UCMbITAHUA, KOTOPYK HEOBXO4MMO NpoaHanM3npoBaThb;
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- He06X04MMO MOACOEAUHNUTL BbIXOAHOW TEPMUHAN BbICOKOBONLTHOTO reHepaTtopa K 3/1eKTpoay;

- AN1A JAaHHOTO UCMbITAHUS MOXHO WCMO/b30BaTh Kak MOMOXMTE/NbHYIO, Tak U OTPULATENIbHYI0 MOMSAPHOCTD;

- TOHKWII MeTannyecknii NpoBog, He NpesblllalWnii B guameTpe 0.1 MM. MOXET UCMO/b30BaThLCA ANA Hanpasne-
HUS BYTU B KOHKPETHYI0 MHTEPECYIOLLYI0 TOUKY HA 06pasLe 415 UCNbITaHUs. VIHWUMNPYIoLWniA NPOBOA 4O/DKEH NPOXOAUTH
OT 3/1eKTpoAa HanpsiMylo Yyepe3 HEMPOBOASLLYI0 MOBEPXHOCTb MO HaMpaBfiEHUIO NKUAepa, CTPEMUTE/IBHO MPOXOASLLENO
M0 NOBEPXHOCTU. VIHNLMMPYIOLWNA NPOBOL JO/IKEH HAXOAWUTLCS NMPUMepHO B 20 MM Hag NOBEPXHOCTbI0 o6pasua:

- He06X0AMMO YCTaHOBWTb M3MepUTe/IbHOE W 3anucbiBalollee 060pyoBaHue.

VNHULupmpytoLwmii NnpoBog,

PucyHok D.11 — Cxema yCTaHOBKM A1 UCMbITAHUS BbICOKUM TOKOM AJ/1S1 HEMPOBOASALLMX MOBEepXHOCTel

D.3.3.4dopMbl KpUBOI UCNbITATENBHOMO TOKA

WcnbiTaTenbHble TOkM onucaHbl B D.3.2.4.

D.3.3.5 i3mepeHuns n 3annucb faHHbIX

Heobxoanmo cpaenaTb crnepytlolme U3MEpPeHUs 1 3anucu AaHHbIX;

- hoTorpadum 1 onucaHne UCNbITaTE/IbHOW YCTAHOBKM;

- tboTorpachmun obpasua A8 UCMbITAHWA 40, BO BPEMS M NOCMEe KaXAoro ucnbiTaHus. [N BbisiBneHns obnactei
NI0OKanbHOro neperpesa BO BPEMS UCMbITaHW MOXeT 6bITb MCMO/Mb30BaHa WHppakpacHas Buaeokamepa;

- thoTorpachun v onucaHve nospexaeHns obpasua AN UCTbITAHUS;

- 3anuchb JaHHbIX MO 1a6opaTopHbLIM YCIOBUAM OKpyXatoLieli cpefbl (Hanpumep, Temnepatypa, AaB/eHne 1 Baax-
HOCTb). AaTt NpoBeAeHNs UCMbITaHWA, AaHHbIX O NepcoHane, BbINOMHAWEM U Habofalwem 3a UCNbITaHUAMY, a TaKkke
[laHHbIX 0 MecTe NMPOBeAEHUA WCMbITaHUS;

- 3anucb MI06bLIX OTKMOHEHWU OT Mpoueaypbl UCMbITAHNS;

- 3anncb pesynbTaToOB KaXAOro UCMbITAHUA C yKkasaHWeM MNOMSIPHOCTU, amMnauTyj Toka, hopM KpWBOIA, yaenbHoi
3HEepruun 1 NepeHocoB 3apsAja B COOTBETCTBYIOLMUX TOUKAX UCMbITAHNS.

D.3.3.6 MNpoueaypa ucnbiTaHnsa

Mpoueaypa ucnbiTaHUA Jo/XHA GblTb CreaytoLei:

a) Heob6xoAnMO n3MepuTb NabopaTopHble YC/IOBUS OKpYXatolleil cpedbl.

6) He06X0ANMO M3yunTb M COBNAATL NpaBuia TeEXHUKN 6e30nacHocTh. Mnowagkn 4N UCNbITAHUSA [O/MKHbI OblTh
6e30nacHbl U 0CBOGOXAEHbI OT NepcoHana [0 BK/IIOYEHUS UcnbiTaTeNbHOro o6opyaosaHus. Mocne nucnbiTaHuii n go
nosiBfieHNst nepcoHana B 0651acTu ucnbiTaHWA 6atapen KOHAEeHCATOpPoB HEO6XOAMMO 3aMKHYTb HAKOpOTKO. MoxeT no-
TpeboBaTbCA 3awuTa yLel u rnas;

B) HE06X04MMO OTKanubpoBaTb reHepaTop W annapaTypy, Kak ykasaHO HUXe;

1) ycTaHOBUTbL Haj 06pasLOoM Wan BMECTO HEero A8 UCMbITaHUA NPOBOAALLYIO LUVHY, UMEIOLLYI0 TakKue Xe CBOW-
cTBa MaTepuana, kak obpasel, Ans WUCNbITaHUA, ANS rapaHTMU Toro, YTo obpasel, 418 WUCNbITaHNA He 6ypeT
nospex/jeH paspsjom reHeparopa;

2) NoACcoefuHUTL LWWHY K TepMUHany reHepaTtopa /19 06paTHOro xoAa WcnbiTaTeslbHOro TOKa;

3) NpUNoXWTbL paspag K WKWHe npu n3mepeHun @opm(bl) KPMBOW NMPUMTOXEHHOTO TOKA:

4) ecnun ypoBeHb unn copm(bl) KPMBOI TOKa He BepHbl, OTKOPPEKTUPOBAaTL NapaMeTpbl reHepaTopa;

5) noBTOPWTL 3Tanbl, yKasaHHble B nepeuncneHunsx 3) un 4), ecnn Heob6xo[umMo, AN1A NOyYEHUss HeOBXOANMbIX
chopm KpUBOIA;

6) yopaTb LUMHY;

r) ouncTUTbL obpasel, A4NA UCNbITAHUA OT MblN, Mycopa W APYIrUX 3arpsa3HeHWi, KoTopble MOryT NOBAWUATb Ha pe-
3ynbTaTbl UCMbITAHNS;

[1) NpoBecTW NepBoe UCMblTaHWe ¢ 06pa3LoM ANS UCMbITAHNS;
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e) ocmoTpeTb obpasel ANA MUCNbITAHWA U 3a40KyMEHTUpOBaTb pe3ynbTaThbl:

X) ecnu TpebyeTca No naaHy UCNbiTaHUsA, NOCTAaBUTb 3/1€KTPOJ, B HOBOE MOJIOXKEHNE U MOBTOPUTbL 3Tanbl, yKasaH-
Hble B NEPEYNCTIEHNSX A) 1 €).

D.3.3.7 uTepnpeTtauna gaHHbIX

O6pasel, AN UCMbITAHUA AO/DKEH NOMYYnTb NOJIHOE 3ak/loueHne No pesynbTaTtaM WUCMbITaHUA ANA onpegeneHvs
COOTBETCTBUS KOHCTPYKLMU TEXHUYECKNM Tpeb6OBaHMAM MO KpUTEpUaM npuemMkn u 6pakoBku. HeobxoAanmo paccmoT-
peTb hoTorpadum, Ha KOTOPbIX BUAHbI NYTV AYTK, TOUKA BXOXAEHWA U 06N1acTu NOBpexaeHusa Ha obpasue ANs ucnbiTa-
HUA. 4Na obecneyeHns MOHUMaHUS BO3AeiCTBUSA NOBPeXAeHUs.

D.3.4 VicnbiTaHne NPOBOAUMbIM TOKOM

D.3.4.1 Uenb ncnsitaHus

VicnbiTaHe NPOBOAUMBIM TOKOM MPOBOAAT C BEPTMKA/IbHbIMU MOJIHUEOTBOAAMU, COEAUHUTE/IbHBIMU 3M1eMeHTa-
MU U APYTMW MeXaHUYECKN XEeCTKUMU UM TMOKUMU COefUHEeHUAMU, KOTOpble HaxoAATca Ha nyTu{ax) NpoxoxpaeHus
TOoKa MexJy BO3AYLIHOW CUCTEeMOl nepexsarta BCMbILEK MOJIHAM U cUCTeMOli 3a3emneHns BIY. ns npoBepkun coegunHu-
TefbHbIX 31eMeHTOB B3Y. yepes koTopble MPOXOAMT MOJIHUA, YPOBHW WCNbITATENIbHOTO TOKa Heob6xoAnMo BbibpaTb B
COOTBETCTBMM C MEPBbIM KOPOTKUM yAapOM MOJIHUM BblGpaHHOro YM3.

[laHHOoe ucnblTaHne NPOBOAUTCA A1A OLEHKU:

- NMPOBOAMMOCTU TOKa MOJIHUN;

- MOBbILWEHNA TeMNepaTtypbl B NPOBOAHUKAX U COEAUHEHUAX;

- gyroobpasoBaHusa M UCKPEHUSA B MOALIMNMHUKAX, CKOMb3ALWMX KOHTAKTax, LeTkax 1 06Wmux coeJMHUTENbHbIX 3/e-
MeHTax;

- B/IMSIHUA MarHUTHbIX CUM:

- COOTBETCTBMA TOKO/IPOBOAHOCTM KOMMO3MLMOHHBIX MatepuasnosB W3 YrepoAHOro BO/IOKHA M NPUBOAOB.

D.3.4.2 O6pasey 4ns ucnbiTaHni

O6pasel 418 UcnbiTaHWii fO/MKEH NpeAcTaBNATb CO60 nonHoMacwTabHoe cepuitHoe usgenue B BUAE 4acTeW
NN HebONbLINX Y4acTKOB MOIHUEOTBOAOB WM NMPOBOASALLMNX KOHCTPYKLWIA, B KOTOPble BXOASAT NPUBOAbLI MEXAY KOHCTPYK-
LMOHHBIMW YacTAMU WU y3NaMu, TakuMy Kak k/ieeBble MeTan/IM3MPOBaHHble COEMHEHUS, XEeCTKUe COefUHEeHUs, Nog-
LWMHYKA MAK WweTkn. O6pasLbl KOHCTPYKLMN [O/MDKHBI 6bITh OCTATOYHO 60MbWMMMY AN XapakTepHOro pacnpegenexHns
TOKa MOJIHUK, KOTOpOoe Heo6XOoAUMO LOCTUYb.

D.3.4.3VicnbiTaTenbHasa yctaHoBKa

MoarotoBKa K UCNbITAHMAM BKIOYaeT cnefyoliune onepaumm:

- YCTaHOBUTb 06pasel, A1 UCNbiTaHusA B kpenneHun. Ha pucyHke 0.12 npefcTaBrieHa xapakTepHas Cxema;

- 3a3eMnUTb BCIO annapartypy Ha kopnyce o6pasua A5 UCMbITaHUS, KOTOPbIA 06bIYHO 3a3emsieH;

- NoACoeAuHNTL BbIXOHOW TepMuHan reHeparopa v TepMmuHan gas obpaTtHOro xoda Toka k obpasuy Tak. YToObl
ncnblTaTeNlbHble TOKM NMPOXOAUAN Yepes obpasel, Takum e 06pa3oMm, kak ecnu 6bl B 10NacTb MW APYTYH0 KOHCTPYKLMIO
nonana MosnHuA. NoNApHOCTb reHepaTopa 06bIYHO HE BaxHa. Y6e[uTbCHA, YTO KOHTPONMPYTCA MarHUTHble CUMbl U

PucyHok D.12 — TpuMep cxembl 4N UCMbITAHWA NPOBOAVMMbLIM TOKOM
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Lpyrie B3auMOAeNCTBUS, Melolne OTHOLIEHWE K TOKy, npoTekatloliemMy BHYTpM o6pasua ANs rapaHTiu Toro, YTO OHU
0TO6paXalnT peasibHylo CUTyauuio;
- YCTAQHOBUTbL M3MepuUTesibHOe U 3anuchiBawllee 060pyfoBaHue.

MpumeuyuaHune — MOXHO UCMO/b30BaTb MOIyKOAKCMANbHOE pPacnosioxeHWe NpPoOBOAHUKOB M o6pasua Ans
UCMbITAHNA AN YMEHbLIEHNSA MArHUTHbIX CU/1 M3-3a TOKOB B MPOBOAHMKAX, B KOTOPbIX NPOXOAWUT MCMbITATENbHbIN TOK U3
obpasua, a Takke A1A AOCTUXEHUA pacnpefeneHns Toka no obpasy, Hanbonee NPUBGANKEHHOTO K peanbHbIM yC0BU-
aMm. Ha pucyHke D.11 npefcTaBneHa cxema A/1si UCMbITAHUA YacTu nonactn BAY. N3mepeHns HanpskeHWi, HaBOAUMbIX
B 3/1IeKTPUYECKMEe MPOBOAA, YCTAHOB/IEHHbIX B /IONACTW, MOXHO TaKXe BbINO/IHUTL BO BPEMSA UCMbITAHUA NMPOBOAUMbIM
TOKOM, Kak onucaHo B paspgene 8.

D.3.4.4dopMbl KPUBOII UCNbITATE/IbHOTO TOKA

McnbiTaTebHble TOKM, KOTOpble HEO6X0AMMO nofasaTb, onucaHbl B D.3.2.4.

KOHKpeTHble ucnbiTatesibHble TOKU, KOTOpble HEOOXOAUMO MPUNOXUTb, 3aBUCAT OT YPOBHSA 3alyuTbl, KOTOPbIN
onpeAeneH A8 UCNbITbIBAEMON KOHCTPYKUMK BIY. AMNAUTYAbI UCMLITATENLHOTO TOKA, KOTOPble HEO6XOAMMO Npuso-
XWUTb K obpasuam, npejcTaBAAaWMUM TOMbKO YacTb MPOBOASALLEr0 MOMNEePeYHOro CeYeHUs KOHCTPYKLMK (Hanpumep,
fiBa napannesnbHbiX BepTUKa/ibHbIX MO/THNEOTBOAA B N10NaCTN), AO/KHLI ObITb paccumTaHbl UCXOASA U3 NPOLLEHTHOTo
COOTHOLIEHMS MOMepeyHoro ceveHns obpasya KO BCEMY MOMEPeyYHOMY CEeYEHMI0 KOHCTpyKuuu (nogpasymesast
paBHOMEPHY!0 NPOBOANUMOCTbL). Takol TOK 4acTo nosblwaeTcs A0 50 %, 4To ABNAETCA NPUYNHOV BO3MOXHOIO AucbasniaH-
ca B pacnpefie/leHun Toka Mo nornepeyHoMy CeYeHUI0 KOHCTPYKLWK.

D.3.4.5 N3mepeHunsa n 3anucb faHHbIX

Heobxoanumo caenatb crefylowne U3MEpPEHUs 1 3anncu AaHHbIX;

- cboTorpachmun v onucaHve UCMbITaTe/IbHON YCTAHOBKM;

- thotorpachum TOouek nonagaHus;

- thboTorpachmun obpasua 418 UCMbITAHUA [0. BO BPeMs U NocC/e KaxAoro ucnbiTaHus. [lna BbisBneHns obnactei
NI0KaNbHOro neperpesa BO BPEMS WUCMbITAHWA MOXeT 6bITb UCNOMb30BaHa MHpaKpacHasa Buieokamepa;

- thoTorpachun v onucaHve nospexgeHus obpasua AN UCTbITAHUS;

- 3anncb AaHHbIX N0 1abopaTOPHLIM YCNOBUAM OKpYXaloLleil cpefbl (Hanpumep, TemnepaTypa, AaBfieHne n Bnax-
HOCTb). AaT NPOBEfEHNA UCMbITaHWA, faHHbIX O NepcoHasie, BbINOMHAILWEM U HA6MI04alOWeM 3a UCMLITAHUSAMN, a Takke
[laHHbIX O MecTe NpPOoBeAEeHUs UCMbITaHUs,

- 3anncb N06bIX OTKNOHEHW OT npoLeaypbl UCMbITAHUS;

- 3anncb pesyNbTaToB KaX/Aoro UCMLITAHUA C yKazaHMeM MNOMAPHOCTU, aMNNTy[ Toka, (hopM KpWUBOW, yAeNbHOW
3Hepruyn 1 NepeHocoB 3apsja B COOTBETCTBYIOLWMUX TOUKAX UCMbITAHUS.

Pa3pellaloTca Takke Jpyrne cxembl, yTBEPX/EHHble /1A UCMbITAHUIA BbICOKMM TOKOM, Ha OCHOBE 3akopauvBalo-
el nepemblyku.

D.3.4.6 MNpouenypa ucnbitTaHns

Mpoueaypa ncnbiTaHna foMxHa 6bITb cnegytouei

a) Heo6xoAMMO U3MepuTb nabopaTopHbie YCN0BUA OKpyXatolei cpefbl;

6) HE06X04MMO U3yunTb U CO6MIAATL NpaBuia TeXHUKN 6esonacHoCTy. MAoWaaKkM ANA UCNLITAHUA JOMKHLI ObiTh
6e3o0nacHbl 1 0CBOGOXAEHbI OT NepcoHana A0 BK/OYEHUS UCMbITaTeNbHOro o6opyAoBaHusa. Mocne ucnbiTaHnii u o
nosiBNIeHNs nepcoHana Ha naowajke Ana ucnbiTaHUA 6atapen KOHAEHCATOPOB HEO6XOAMMO 3aMKHYTb HaKOPOTKO.
MoxeT noTpe6oBaTtbCs 3almMTa yleii n rnas:

B) OTKa/iMbpoBaTh reHepaTop ¥ annapartypy, Kak ykazaHOo HUXe:

1) oTCOeAMHNTL TeHepaTop BbICOKOro 1 06paTHOro Toka OT o6pasua A8 UCMbITaHUs 1 NOACOeAUHUTL K NPOBO-
AAULei lWrHe Bo3/le UM BMecTo obpasua Ans ucnbitaHua. LLnHa fofkHa MMEeThb Takue Xe CBOCcTBa Martepua-
Na. Kak n obpaseu, AN5 UCNbITaHUs,

2) BbINONHWTbL UCMbITAHWE C LUMHOM, M3MepuB hopM(bl) KPUBOI NPUIOXKEHHOIO TOKa;

3) ecnu yposeHb Toka unu opMm(bl) KPMBON He BEPHbLI, OTKOPPEKTMPOBATL MapameTpbl reHepartopa;

4) NOBTOPWTL 3Tanbl, ykasaHHble B NepeyncneHusx 2) u 3). ecnm HeobxoAumo, AN NoyYeHUs Heo6X0AUMbIX
chopM KpuBOIA;

5) ybpaTtb LWWHY 1 CHOBa NOACOEANHUTL reHepaTop k 06pasuy ANS UChbiTaHus,

r) 04MCTUTL obpasel ANA UCNbITaHUA, UCMO/b3Ys COOTBETCTBYOLWME METOALI ANA YAaNeHns Nbian, Mycopa v Apy-
rMX 3arpA3HeHunii, KoTopble MOryT MOBAUATb Ha pe3y/bTaTbl UCMbITAHUS;

[l) NpoBecTn ucnbiTaHne ¢ 06pasLoM ANA UCNbITAHUS,

e) ocmoTpeTb obpasel AN UCMbITAHUA U 3a[,0KyMEHTUPOBATL pe3ysbTaThl;

X) MOBTOPUTL 3Tanbl, ykasaHHble B MepeyncneHnsx A) v e). AN NpoBeAeHNUs [ONOSHUTENbHbIX UCNbITaHni B
COOTBETCTBUU C NJIAHOM UCMbITaHUSA.

MpumeuyaHune — LienecoobpasHo nogaBatb Ha ob6pasel ANA UCNbITAHUS TOKM C 6oNee HWU3KOW aMnauTy-
ol Ans onpegeneHus napameTpoB reHeparopa, Heo6XOANMbIX ANA AOCTMXEHUS XenaeMblX NOMHbIX TOKOB, Npu 3TOM
3Tan B) (JIOXHO MPONYCTUTb.

D.3.4.7 'HTepnpeTtauus faHHbIX
O6pasubl 418 UCNbITAHWA AO/DKHLI NOMYYUTL NOJIHOE 3ak/lo4YeHne No pesynbratam UChbiTaHua 418 onpejene-
HUSI COOTBETCTBUS KOHCTPYKLMWN TEXHWYECKUM TPebOoBaHUAM MO KPUTEPUAM NPUEMKU U GPaKoBKM.
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MpunoxeHune E
(cnpaBoy4HoOE)

MpnumeHeHne KoHUENUUY 30H MONHUE3aWmnTbl (3M3)
Ha BETPO3HepreTnyeckoi ycTtaHoBKe

E.1 OnpegeneHve 30H MOTHMUE3ALLUTHI

[ns pa3paboTku CMCTEMbl MOJTHUE3ALMUTEI KOHCTPYKLMU Lesiecoo6pasHo pasfe/inTb ee Ha 30HbI MOSTHUE3ALUTbI
(3M3). B KOTOPbIX JO/MKHA GbITb ONpeAesieHa anekTpoMarHutHas cpega. B Tabnuue E.1 npuBefeHbl onpeaeneHnsi 30H
MOJIHUE3aWNTbI.

Ta6nuya E.1 — OnpegeneHve 30H MOSHNE3ALMUTDI

O603HayeHune OnpepenexHune

BHelHMe 30HbI

3M30 30Ha, B KOTOPOIi yrpo3a nosiBaseTcs BCMEACTBME He3aTyxaloLlero 3/1eKTPOMarHMTHOro noss mos-
HWW N B KOTOPOIi BHYTPEHHME CUCTEMbI MOTYT NOABEPraTbCs BO34ENCTBUIO MOMHBLIX WU YACTUYHbIX
BbIOPOCOB TOKa MOJTHUW.
3o0Ha 3M3 0 nogpaspgensercs:

3M3 0A - 30Ha, B KOTOPOI yrpo3a nosiBaseTcs BCAeACTBME MPSAMON BCMbIWKA MOSTHAM 1 NOSIHOTO 3/1€KTPO-
MarHWTHOro Mo MOMHWUKU. BHYTpeHHWe cucTembl MOryT NojBepratbCcs BO3AENCTBUIO MOMHBIX UK
YaCTUYHbIX BbIOPOCOB TOKa MOJTHUM:

3M3 - 30Ha, 3alMLieHHas OT NPAMbIX BCNbIWEK MOSIHUM, OfHAKO B Hell yrpo3a nosiBnsieTcs BCNeAcTBue
NOJIHOTO 3/IEKTPOMArHUTHOrO NOASi MOMHUK. BHYTPEHHWE CUCTEMbl MOTYT NOABeprathCs BO3geii-
CTBWIO YaCTUYHbIX BbIGPOCOB TOKa MOJTHUM

BHYTpeHHUe 30HbI

3M31 30Ha, B KOTOpOI BbIGPOC TOKA OrpaHuyMBaeTca nepepacnpegeneHvuem Toka U Y3 Ha rpaHuue.
MpOCTPaHCTBEHHOE 3KPAHMPOBAHME MOXET 0C/NabUTb 3/IEKTPOMArHUTHOE MOJIe MOJSIHUN.

3M32...n 30Ha, B KOTOPOV BbIGPOC TOKA MOXET JOMNO/HUTENbHO OfPaHMYMBaTLCA MepepacnpefeneHnem
Toka 1 fo6aBoyHbIM Y3l Ha rpaHuue. MNpocTpaHCTBEHHOE 3KpaHMPOBAHWE MOXHO WMCMO/b30BaTh
[OMNOSTHUTENBbHO ANS AanbHelilero ocnabneHns 3N1eKTPOMarHMTHOTO Moas MOJSTHUW.

MpunmeyaHunsd

1 Kak npaBufio, 4em Bbille HOMEpP OTAENbHOI 30HbI, TEM HWXEe napameTpbl 3/1IeKTPOMAarHUTHONW cpeabl.

2 OrpaHuyeHne Toka ero nepepacnpefesieHnem JocTuraeTcs nyTeM yMeHbLUEHWs TOKOBOI Harpysku oTaesb-
HbIX MOJIH/EOTBO/0B CUCTEMbI MOJIHME3AWUTLI BCNEACTBUE pacnpefeneHns UCXOAHOTo ToKa MOJSTHUU MexXay He-
CKOMTbKMMW MOJTHUEOTBOAAMMU.

E.2 3oHa 3M3 0

paHnua mexay 3oHamu 3M3 04un 3M3 OEmoxeT O6biTb OnpefesieHa ¢ NOMOLbIO MoOAenn Bpauatoueics
chepsbl, kKak nokasaHo Ha pucyHke E.1. O6nactin, OTMeYeHHble cepbiM LBETOM — 3T0 30Ha 3M3 0B. B KOTOPY0 MOMHWA
He MOXeT MnonacTb, a ocTa/lbHaa 4YacTb MOBEPXHOCTU BETPO3HEPreTUHYecKknx ycTaHoBOK — 370 30Ha 3M3 Op. Mecra,
KOoTOpble chepa He MOXeT 06KaTWUTb, 3aliuleHbl OT NPAMOro nonagaHnsaM MosHuKM. Kak nokasaHo Ha pucyHke E.1
MO/THWSA MOXET nonacTb Ha 60/MbLUY0 YacTb NOBEPXHOCTV BETPO3HepreTMYecknx yCTaHOBOK, CnefoBaTesibHO, 3T0 06na-
¢t 3M3 Of, MOXHO MCNOMb30BaTh Takke KOMNbOTEPHbIE MOAEN. DTN MOAENN B OCHOBHOM OyAyT OCHOBaHbl Ha MeToae
KaTaweiica cdepbl. BHyTpeHHne cucteMbl 30Hbl 3M3 Oe MoryT nojsepratbcs BO3AENCTBUIO YAaCTUYHbLIX BblGPOCOB TOKa
MOJTHUN.

C nomollblo cpeAcTB BO3AYLWHOro nepexsara (Hanpumep, MOJSIHUEBbIE CTEPXHW), PACMONOXEHHbIX Ha 3aAHei
KPOMKe KOXyxa roHfobl, 30Ha 3M3 0BMOXeT 6biTb CO3AaHa Ha BepLUVHEe FOHAO0/bl, YUTO MOXeT 3alnTUTb MeTeopooru-
YeCcKne WUHCTPYMEHTbI OT MPAMOro nonafaHusi MOSIHUU. Y OCHOBaHWSA BETPO3HepreTUYeCcKMX YCTaHOBOK Takke HaxoAuT-
ca 30Ha 3M3 08, B KOoTOpOli TpaHCOPMATOPHbI/ OTCEK, MPU ero Hanuuuu, 6yaeT 3awulieH OT MPAMOro nonagaHus
MOJTHUN.

88



FOCT P 54418.24— 2013

MHCTPYMeHTbl pasMelLeHus BO3ayLLIHOM CUCTeMbl NepexsaTa BChblllek (Hanpumep, Bpaljatowascs cepa, 3awuT-
HbliA YrON ¥ T. A4.) HE NPUMEHSIIOTCA K SIONACTsIM BETPOIHEPreTUYECKUX YCTAHOBOK. M03TOMY KOHCTPYKLUS BO34YLUHOW
CUCTEMbl MepexBaTta BCMbleK MOSTHUM J0/MKHA GbiTb NPOBEpEHa B COOTBETCTBUM C 8.2.3.

E.3/pyrve 30HbI

paHuua mexgy 3oHamu 3M3 04 umam 3M3 Oeun 3M3 1 MOXeT MpPOXOAWUTb MO MayTe UM BEPLUMHE KOXyXa
rOHAO/bI, €C/IN eCTb MeTa/INYECKNA KOXYX UM MeTanimyeckas akpaHupyolwas ceTb, 4ocTatoyHas ANsA 3aluTbl ane-
MEHTOB BHYTPW (ONTUManbHON fBNseTcA kneTka ®apages BOKPYr roHAoNbl). B cnyyas, Korga Koxyx roHfosbl caenaH us
cTeknonnacTvka, pekomeHgyeTcs, 4To6bl MeTannuueckas pama Wan o6Bs3ka Gbifa yTonaeHa B KOXyX FOHAO/bI C
Lienblo NoyynTb, Kak MUHUMYM, BO BHYTPeHHeli 06n1acTv 3oHy 0BAns 3alinTbl 3/1eMEHTOB rOHAO/MbI OT NPSMOro nonaga-
HMA MOMHWM UK Toka nuaepa 6e3 obpaTHoro ygapa MonHuu (pucyHkn E.2 n E.3). OHa gomkHa 6biTb 6e3ynpeyHo
mMeTanansMpoBaHa C ONOPHON NANTOW MexaHW4eckoro NPMBOAHOTO MexaHuW3ma roHfoNbl. B ngeane mertannunyeckas
ceTka B KOXyXe W3 CTek/onnactuka fo/mkHa 6biTb MHTErpupoBaHa B 3Ty pamKy A4/ TOro, 4Tobbl roHAoNa onpejaensnach
Kak 3oHa 3M3 1. CeTka C 60/blIMM pasMepoM siYeilku ¢ pasMepoM OTBEPCTUIi A0 HeCKONbkWX MeTpoB 6yaeT
3awuwatb roHA0y OT NPAMOro nMonajaHus MOMHWM 1 Toka nupepa 6e3 obpaTHoro ygapa monuun. OHa 6yaeT nub
He3HaunTe/IbHO 0C/1abnATb MarHUTHOE U 3/M1EeKTPUYECKOe MONs.

CeTka C Ma/sieHbK/M pa3Mepom suyeek byfeT Tawke 3awuwarb OT NPSMOro NonajaHus MOSHAM W Toka nugepa
6e3 06paTHOro yaapa MO/IHUM. B 3aBUCMMOCTM OT pasmepa Auyeiikm W TONLMHbI CeTKN CeTka MOXEeT CU/bHO ocnabnsTtb
MarHWTHOe n anekTpuueckoe nons. Mo npaeuny bypasunka ocnabnenve 6yaeT shPeKTUBHLIM Ha PACCTOSIHUM OT CeTKH,
paBHOM pasmMepy siveiku.

Ha pucyHkax E.5 n E.6 noka3aHo, kak NPOCTPAHCTBO BETPO3HEPreTUYeckMx YCTAaHOBOK MOXeT ObiTb pasfeneHo
Ha 3awWuTHble 30HbI 3M3 1 1 3M3 2. FoHAona {C CeTKOW B KOXyxe), MayTa U TpaHCOPMaTOPHbLIA OTCeK ABNATCA
3alMTHLIMK 30HaMn 3M3 1. MexaHn3Mbl BHYTPU MEeTa/I/IM4eCcKnx oTCekoB B 06n1acTax 3M3 1 HaxoAAaTCa B 3aL4MTHON 30He
3M3 2 (cM. npumeyaHune). Hanpumep, cpefcTBa ynpasfieHUsi BHYTPU OTCeka BHYTPU MeTanM4yeckoii MadTbl HaxoaaTcs
B 3M3 2. a cpefcTBa ynpas/ieHUA BHYTPU MeTal/IM4eCcKUX OTCEKOB BHE MauTbl pacnonoxeHsl B 30He 3M3 1 nam 3M3 2
(cm. npumeuaHue 1 (tabnuua E.1).

Ecnn mauta cgenaHa n3 mMeTanIMYeckoin Tpybbl U Mexy 4acTAMU MauTbl CyLeCTBYyeT 3/1eKTpuyecKkoe coepavHe-
Hue. 3M3 BHYTPM MauTbl [IOXeT 6bITb onpefeneHa kak 3M3 2. CtanbHasa nonas mMayta fBAseTcs ovyeHb ahpeKkTUBHON
kneTkoii Papagesi. OueHb 4yBCTBUTE/NIbHOE 060pyAOBaHME MOXHO MOMECTUTb B elle 6osee 3awuieHHyo 30Hy 3M3 3
Ha [pyTOM YpOBHe MeTa/l/IMYeckux OTCekoB (npumevaHue 1). /IMEHHO 4yBCTBUTE/IbHOCTb 3/IEMEHTOB B JaHHOI 30He
(r. e. BblAEPXMBAEMbIE Npejenbl) onpeAenseT ypoBeHb, 40 KOTOPOro B/WSIHME MOJHWK, Takoe Kak TOK. HanpshkeHue,
MarHuTHOe W 31eKTpUYeckoe nosie AO0/HKHO OblTb YMEHbLIEHO B 3TOl 30He. M0O3TOMY HUKakue KOHKpPEeTHble 3HauvyeHus
TOKa, HanpsHXeHWs 1 3N1eKTPOMAarHUTHOTO MOJIA HEe PEKOMEHAYHTCA.

NMpumeyaHue — OcnabneHve MarHUTHOTO U 3NEKTPUYECKOro noselt ANs MeTanMyeckux oTCeKoB 3aBUCUT OT
UX KOHCTPYKLMMW. ONA 3NEKTPOMArHUTHO COBMECTUMbIX OTCEKOB MPOM3BOAUTENb MOXET NPeAoCTaBUTb 3aMepeHHble
ocnabneHns MarHUTHOTO W 3/1EKTPUYHECKOro Noneil.
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PucyHok E.2 — CeTka ¢ 60/blUMM pasMepoM siuyeek 415 TOHAO/bI C KOXYXOM
n3 creknonnactuka

PucyHok E-3 — CeTka ¢ ManeHbkUM pasMepoM siYeek A5t TOHAOSbI C KOXYXOM
13 CTeKMonaacTmka

E.4 T'paHunubl 30H

Ha rpaHuue kaxzoil 30Hbl HEO6XOAMMO rapaHTMpoBaTb, YTOGbI kaGenn v NMPoBOAA, Nepecekawlme rpaHuly, He
NpoBOAM/IN GO/IbLIOE KO/IMYECTBO TOKA MOJIHUM WM MEPEXOAHOr0 HAMPSHKEHUS! B 30HY MOJSIHME3AWNTbl C GOMbLUUM
HOMepoM. DTO AocTUraeTcsi Hagnexalieil MeTannusaumeidi 1 akpaHMpoBaHWEM, a Takxe 3alluToli kabenei U NpoBogOB
OT MepeHanpsKeHNs Ha rpaHuLie 30H. Lienb 3akniouaeTcs B YMEHbLUEHWM TOKA U HAMPSHXKEHUS A0 YPOBHS, NPUEMIEMOTO
[Ns1 060pyJ0BaHNS, KOTOPOE HaXOAMTCSl B 30HE 3alWUTbl C 60/1bLIMM HOMEPOM.

KonnuecTBo HEO6X04UMbIX 3/IEMEHTOB ANS 3aWWTbl OT nepeHanpskeHns (Y3M) MOXHO YMEHbLUUTL MPaBUIbHbIM
pasgenieHMeM Ha 30Hbl NPABU/ILHOTO PACMOIOKEHUs Kabenei, UCNob30BaHUS IKPAHMPOBAHHLIX Kabeseil u mcnosb-
30BaHWsi OMTUYECKOTO BOMOKHA A NEpefayn CUrHasoB W JaHHbIX.

Mocnegyioulne 30HbI XapakTEPU3YTCH 3HAYNTENbHLIMU U3MEHEHUSIMW B MHTEHCMBHOCTU 3/1IEKTPOMArHUTHOTO
MMNyfbCa OT rPo30BbIX paspsgoB. MpaHuua 3M3 onpefenseTcs Mepamu 3aluTbl, NPUMeHseMbIMU ANs ocnabneHus
MarHUTHOTO M 31EKTPUYECKOTO NONeii.

B HEKOTOPbIX 0CO6bLIX CUTyaLMAX MOXET BO3HUKHYTb HEO6XOAMMOCTL Nepexoga cpasy u3 3M3 08B 3M3 2. B aTom
cnyvae K 3alUTHbIM 3/1EMeHTaM MpegbsBAsaoT 60/1ee BbiCOKME TPeGOBaHMS Ha rpaHnLiax 30H. KOTOpbIe JO/MKHbBI 0Cna6-
NATb COOTBETCTBYIOLME NapamMeTpbl 40 HEOBXOANMOTO YPOBHSI.

30HbI MOJTHMEALUTLI MOTYT COEAUHSTLCA Yepe3 aKpaHbl 3KPaHUMPOBAHHbIX Kabesiel WM aKpaHMpPOBaHHbIE Ka-
6e/lb-kaHasbl. B pesy/bTare, Hanpumep, ABa OTCEKA YNPaB/EHWUs, HAXOAALWMECH HA HEKOTOPOM PAacCTOsHUKM ApYr OT
4pyra, MOXHO COeAUHUTL 6e3 HeoGX04MMOCTU WCMO/b30BaHWs Y3I Ha KOHType cepAeuyHukoB (pucyHok E.4). Mopo6-
HbIM 06pPA30M OTCEK, OMPeAeneHHbIi Kak 3M3 2. MOXHO pacLiMpUTb 3KPaHMPOBaHHLIM KaGenem A1s BKIOUEHUA BHELL-
HEro mMeTas/IMYeckoro Kopnyca Aatuuka, Takke onpefefeHHoro kak 3M3 2.
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PucyHok E.4 — [1Ba oTceka, onpefeneHHblx kak 3M3 2.
COe/[IHEHHbIX Yepes3 3KpaH 3KpPaHMPOBaHHOro kabens

E.5 Tpe6oBaHMA N0 30HE 3aLUTbI
Bo n3bexaHve NoBpexaeHnii an HeJonyCcTUMbIX OTKa30B HEO6XOAMMO rapaHTUpoBaTb, YTO BHYTPW AAHHON 30HbI

3N1eMeHTbl He nogseprarvTca 4YaCTUHYHOMY BO3AGVICTBMIO TOKa MOJIHUW, pasHOCTU Hanpmkewn?] NN 3NneKTpomarHuTHoro

N aneKTpmnyeckoro noneiu, npesbiWanWwux ypoBeHb UX CTONKOCTK. [ONa BbINONHEHUA 3TUX TpeGOBaHVIVI HeOﬁXO,qI/IMO Bbl-
MNOMTHUTb UCNbITAHNA N NPOBEPKY U NUX pe3ynbTaTbl 3a40KyMEHTUPOBAHbI.

3awmnTy MOXHO 06ecneunTb C NOMOLLbLI0 UCNO/b30BaHWS COTNacoBaHHbIX Y3M, aKpaHWpOBaHHbLIX kabeneit, akpa-
HUPYIOLLMX KaBenbHbIX MarucTpaneit unm ux codeTanus (Mpum Heo6XoAMMOCTU).

WM HeYTo nofo6Hoe

PVICyHOK E5 — I'Ipmmep AeneHnsa BeTpOaHepreTMHeCKOﬁ YCTAaHOBKM Ha pas3/inyHble 30Hbl MOJZIHUE3aLWNTbI
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OcHoBaHue Mauta FoHgona AP LPGUEMVK<OB«M
MauyThbl 3uKnupcgoHa* wtenwww
mMar>*cTpar*,

PucyHok E.6 — lMpumMep 3anucu fefeHns Mep 3aluTbl 31EKTPUYECKOW CUCTEMbI OT 3/IEKTPOMArHUTHOMO UMMybca OT
TPO30BbIX PA3PSA0B HA 30HbLI 3ALMTbI C YKA3aHNEM MECT NepeceyeHnst C 3/1eKTPUYECKOi Lenbio rpaHuy, 3M3, nokasbl-
BaOLWMIA KakK A/IMHHbIE KaGenu NPOXoAsT MeXAy OCHOBAaHWEM MauTbl U FOHAOMON

92



FOCT P 54418.24— 2013

MpunoxkeHve F
(cnpaBoyHoe)

BbIGOP NYCTAHOBKA COracoBaHHON 3aLyTb Y3r1
Ha BETPOSHEPreTHECKO YCTaHOBKE

F.1 PasmeweHune Y3I

B cootBetctBUM ¢ TOCT P 61643-12 Heob6xoAvMa AONOSHUTENbHAA 3aliUTa TaM. rge:

- MPUCYTCTBYET OYeHb YyBCTBUTE/IbHOE 060pPYyAOBaHME;

- pacctosiHne mexay Y3l Ha Bxoge B 3M3 1 TpebyemoM 3almTbl 060pyA0BaHUN, CANWKOM 6O/bLIOE:
- 3/1eKTPOMArHuTHbIE NOMSA BHYTPU KOHCTPYKLMUW CO3AAI0T BHYTPEHHUE UCTOYHMUKM MOMEX.

MpumeuyaHune — MNogpobHas uHpopmaumsa o pasmelweHun Y3l npeacrasneHa B ctaHgapTe [7J.

[anbHOCTb felicTBUS BUBPALMOHHOM 3aluTbl — 3TO MakcuMmasbHas gavHa uenu mexay Y3M v o6opyaoBaHuemM,
Ha KoTopoii Y3I no-npexHemy AelCTBYeT C yUueToM KosfebaTeslbHbIX SIBJIEHWA N eMKOCTHOI Harpysku. Kone6artenbHble
SIB/IEHUSI MOXHO HE yuuTblBaTb, €CAW ANMHA Lenu mexgy Y3 u o6opypoBaHueM MeHbwe 10 M uau ecnu ypoBeHb
3 heKTUBHOW 3awuTbl paBeH 50 % ypOBHS MakKCMMasibHO AONYCTUMOTO MMMY/IbCHOTO HanpshkeHus 060pyf0BaHus,
HaxO4sLLEerocs HWKe Mo MOTOKY.

[anbHocTb feiicTBUA MHAYKTUBHOM 3alluUThl — 3TO MakcuMasnbHas AJvHa no uenu mexgy Y3M n o6opyfoBaHueM,
Ha koTopoi Y3M no-npexHemy AeicTByeT C y4eTOM WHAYKTWBHOTO BO3AEWCTBMS. VIHAYKTUBHOE BO3AEWCTBUE MOXHO
MWHUMMW3NMPOBATL NPOCTPAHCTBEHHLIM U /IMHEHbIM 3KpaHUpoBaHueM (CM. Takke npunoxexue G).

M3-3a nepeHanpshkeHwii, BO3HMKalOWWMX, Hanpumep, npu cpabaTbiBaHUM BbiK/AOUaTENEN W NpefoxpaHuTeneit
B 3/1eKTPUYECKUX CUCTEMAxX BETPOIHEPreTUYEecKUX YCTAHOBOK WM 3/1eKTPUYECKOW cucTeme, K KOTOpPOM Nogk/yeHa
BETPO3HEpreTnyeckas yCTaHOBKa, MOXET BO3HUKHYTb HEOGXOAMMOCTb B AOMONHUTENbHLIX Y3 BHYTpM 3M3 (cM. F.7).

F.2Bbi6op Y3
B 6onbwuHcTBe cnyyaeB Y3 MOxHO nogobpartb no cneundukauuy Y3 navm nudopmauun o6 nsgenuu.
F.3¥cTaHoBka Y3l

C yBeniMyeHneM ANVHbI COeAnHUTENbHbIX MNPoBoAoB Y3l noHmkaeTca apdPekTUBHOCTL 3aluTbl OT NepeHanps-
XeHuna. [ina [OCTUXeHUA Hanbonbluelt 3awmnTel 06Was ANMHa COefUHUTENbHOrO NpoBoAa A0/KHA 6biTb Kak MOXHO
MeHbLUe.

Ana yctaHoskn Y3l Ha BETPO3HEPreTUYECKUX YyCTaAHOBKaX:

- pekomeHpgyeTcs, YTo6bl 06las ANAVHA COeANHUTENBHOrO NPoBoAa He npesbiwana 0.5 m;

- Tak HasblBaeMas AByxToyeyHas cxema yCTaHOBKW [0/XHa COOTBETCTBOBaTb PUCYHKY F.1;

- 3a3emMsioUMe coeMHEHNsI 5a U 5b [O/MKHbI COOTBETCTBOBATL PUCYHKY F.2.

[naBHbIli BbIBOA, 3a3€M/1EHUS
nnu cTepXxeHb 3allMTHOro NPoBOAHUKA

PucyHok F.1 — [IByxTo4YeuyHas CXema yCTaHOBKU
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F1

PucyHok F.2 — Cxema yCTaHOBK/ 3a3eM/IAIOLLEr0 COeANHEHNS

F.4 Bo3geiicTBue okpyxatolei cpegbl Ha Y3I1

Heobxoanmo onpenenstb cnegywowme napametpbl (cm. TOCT P 51992):

- Temnepatypa XpaHeHus v akcnayaTaumm ot MuHyc 5 'C o 40 "C (HopmasbHblii gnanasoH) n ot MuHyc 40 *C go
70 'C (paclypeHHbIii AnanasoH);

- OTHOCUTE/IbHAsS BIAXHOCTb MNP BHYTPEHHUX YCNOBUAX JO/MKHA 6bITb 0T 30 % 0 90 %.

Ecnun cdakTnueckoe BO3AeliCTBME OKpyXalolleil cpefbl Ha yCTaHOB/IEHHOE Ha BETPO3HepreTUYecKoi ycTaHOBKe
Y3I1 npesbillaeT 3HAYeHUs, YKka3aHHble B CONPOBOAMUTE/bHbIX fOKyMeHTax Ha BAY n B TOCT P 51992. To HeobxoAnmO
NPUMeHNTb COOTBETCTBYIOLIME MeTOoAbl WCMbITaHWA U 3HAYeHus BO3AENCTBUI, NPUBEAEHHbIX B rpynne cTaHAapToOB
FOCT P M3K 60068-2. MNMpon3soauTesb BETPOIHEPreTUYECKUX YCTAaHOBOK AO/IKEH yka3aTb TPeboBaHUA K KOHKPETHbIM
TOYKam yCTaHOBKM, Hanpumep Ha roHfosie u crynuue.

F.5 NMoka3aTtenb coctoAHMA Y3 1 MOHUTOPUHT Y3l npu otkase Y3l

Y3M MoryT 6biTb NeperpyXxeHbl Mo NPUYMHE WUCKNIOUYUTENIBHO BbICOKOTO TOKA MOJSIHAM WM MOBTOPSAIOLLErOCS BO3-
feiicteua. Kpome TOro, KpPUTUYHbIE YaCTW 3NMEKTPUYECKON CUCTEMbI M CUCTEMbI YNpPaBMEHNS BETPO3IHEPreTUYECKNX
YCTAHOBOK MOTyT NPUBECTU K NOBbILEHUIO Tpe6GoBaHuii No unmerowemycs Y3,

B Takmx cryyasx, KOTOpble OMPeAenstoT NPou3BOAUTENM BETPOIHEPIETUUECKNX YCTAHOBOK. Y3 MOXeT obecne-
4UuTb coyeTaHue Gecnepe6OHOCTU CHAGXEHUA U 3alUThl.

MpumeyaHune — MNogpobHasa nHchopmalmsa npreegeHa B cTaHgapTe [9].

Mpy HEO6XOAUMOCTM 3TO MOXET OblTb 06ecneyeHo, HanpvmMep, ¢ MOMOLLbHO:

- CUCTEMbl MOHUTOpMHra Y3TT;

- YCTpOWCTBa CUTHANM3NPOBaHUS 1 ynpaBneHus BHYTpu Y3I ana npegynpexgeHvs o HacTynatwouiem cboe;

- AUCTAHLUMOHHOI cUrHanmusaumm, Kotopasi Ao/KHA 6biTb BK/IOUYEHA B O6LLYH CUCTEMY CUTHANU3ALUM U KOHTPONS
BETPO3HEPreTUYeCcKMX yCTaHOBOK.

F.6 Bbi6op Y3l ¢ yueTOM ypPOBHSA 3awuTbl (Yp) M yCTOWYNBOCTN HA YPOBHE CUCTEMBI

Mpu HEo6XOAWMOCTM YCTONUMBOCTb Ha YPOBHE CUCTEMbl MOXHO NMPOBEPUTHL C MOMOLLbIO UCMLITAHUSA YCTORYNBO-
CTU Ha ypOBHE CUCTEMbl. BO3MOXHble METOAbl TECTUPOBaHWS YCTOWYMBOCTM HA YPOBHE CUCTEMbI ONMUCaHbl B
npuaoxeHun H.
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F.7 BbiGop Y3 c y4eTOM NepeHanpskeHns BHYTPU BETPOIHEpPreTUYeckoii yCTaHoBKY

MepeHanpskeHus, BO3HMKAOLWME NPU BKKOYEHUSIX B 3NEKTPUUYECKUX CUCTEMAX BETPOIHEPTEeTUUECKUX YCTAHOBOK
UM CUCTEMbl 3HEProcHabXeHUs, K KOTOPOI MoAk/MluYeHa BeTpoaHepreTuyeckas ycTaHoBka, HEOGXOAMMO YuuTbiBaTb
npn BbIGOPE ¥ NPUMEHEHUU Mep 3aLiMTbl OT NEpeHanpsXKeHUs NS BETPOIHEPreTUYECKNX YCTaHOBOK.

BO3MOXHble NpUMepbl Takux NepeHanpskeHuid, BO3HUKAIOLWMX BHYTPU BETPOIHEPreTUYECKNX YCTaHOBOK:

- KOpOTKME 3aMblKaHUs CeTu;

- cTaTnyeckue npeobpasoBarteny (IHEPrus, XpaHsawasncs B ciyyae pasbeAnHeHUs):

- NMOBbILUEHHbIE TOKW €MKOCTHOTO paspsifja B CBA3W C LUKNAMU UHBEPTUPYHOLLETO YCUIUTENS MOLLHOCTY;

- NepekoYeHne Harpysku HWU3KOBOJIbTHbIM pacnpegesiuTesfibHbIM YCTPOACTBOM.

F.8 Bbi6op Y3M no Toky paspsga (/,) MMMNynbCHOMY TOKY (4Tp)

B 60/blLUVHCTBE C/lyvyaeB BETPO3HEpPreTMyeckne YCTaHOBKM YCTaHaB/IMBAKT Ha OTKPbITbIX yYacTKax MeCTHOCTW.
Bonee T0ro, ¢ yBe/IM4yeHNeM BbICOTblI BETPOIHEPreTUYECKNX YCTAHOBOK YBEINUMBAETCA U BEPOATHOCTL MonajaHusa MoJs-
HUW. BO3MOXHbLIM CNOCOGOM yBenuueHus cpoka cnyx6bl Y3 B cnyyaB 60/bLIOr0 KOAMYECTBA NonajaHuin MoHMK
asnseTca Bbibop Y3M c 60nbWwKMMKU NapameTpamu Toka paspsaga v UMNynbcHoro Toka (cm. [9].Tabnuyy F.1). Lienwu,
KOTOpble MOAKIYEHbl K 060pyaoBaHMIo, Haxogsuiemycs B 30He 3awuTtbl 3M3 OBMoryT paccmatpmBaTbCsa Kak 0co60
yA3BMMbIE Lienu, Kak onucaHo B 8.5.6.10. 3ToT BMA 060pyaoBaHusa knaccuuumpyeTcs kax obopyAoBaHue, yCTaHOBEH-
HOe CHapyxXu.

TUNNYHBIM NpUMepPOM 060pyA0BaHNA, YCTAHAB/IMBAEMOrO CHapPYXN BETPO3HEPreTUYecknx yCTaHOBOK, SIBNSETCH
cucTema U3MepeHus Hanpas/ieHUs U CKOpOCTW BeTpa U T. [.

B Takux cnydvasx pekomeHayeTtcs, 4To6bl Y31 BHYTPM BETPO3HepreTUyeckmx yCTaHOBOK OTBevyanun TpeboBaHusaM
Tabnuubl F.2.

Ta6nunya F1— YpoBHM TOKa pa3psga v UMMYNbCHOTO TOKa A/1sl CUCTEM 3a3emseHnst TN

Y3Mn knacc | — M,(10/350)
12.5 KA ANA KaXKA0ro pexuma 3aLuThbl
Y30 knacc Il — /r{8720)

5 KA AN8 KaXA0ro pexumMa 3awutbl

Ta6nuya F.2— MNpumepsbl NOBbLILEHHbIX YPOBHEW TOKa paspsifa U UMNYNbCHOTO TOoka AN1A cucTeM 3asemneHuns TN

¥3M knacc | — /**,(10/350)
25 KA ONnA Kaxoro pexvma 3almTbl
¥3M knacc Il — /,(8/20)

15 KA AN KQX4OTO pexuma 3aluTbl

Korga [ANns 3aluTHbIX Ueneli Mcnonb3ylT coBMecTHOe Y3I1. cooTBeTcTBykLwee knaccam | n 1l, BENUUUHLI
/,n [,[,0NXHbl COOTBETCTBOBATb 3HAYEHUSIM, NpuBeAeHHbIM B Tabnuyax F.1 n F.2.

Korga Tok MOnHUM nAeT B 3eM/I0 Yepe3 KOHCTPYKLMI0 BETPOIHEPreTUYecKoii yCTaHOBKM, OH Ae/INTCA Mexay cucte-
MOIl 3afefiku 3a3eM/IeHUs, BHEeLIHUMI TOKOMPOBOAALMMMN YacTAMK (€CN TaKoBble MMEKTCA) U CAYXEeOHbIMU NNHUAMMN
Hanpsamy unu yepes Y3I1. coefUHEHHbIMU C SIMHUAMU. YPOBEHb TOKA, OTK/IOHEHHOrO C NOMOLbIO oTAesbHOro Y3Il,
3aBUCUT OT KO/IMYeCTBa NapanfefibHbiX MyTeil, mMexay KOTOpbIMW AEeNUTCA TOK W CONPOTUBNEHUS OTAEsbHbIX NyTei.
B npunoxexHun [ faHO PyKOBOACTBO MO BbIYMNC/IEHWIO YPOBHA TOKA.
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MpunoxexHune G
(cnpaBouHoOe€)

[JononHuTenbHble cBEAEHNA NO MeTasnsauum,
3KpaHMnpoBaHUw N mMmeTogamMm yCTaHOBKU

G.1 lononHuTeNnbHasa nHopmaymsa no MeTannmsaunm

N3-3a HeyCTOVIHVIBOVI npupoabl ToOKka MOJTHUX NMafgeHne NMMKOBOTro HanpsaXeHuAa B MOJZIHMEOTBOLE MOXET 6bITb
BblpaXeHo Kak

V=Lw' % -1)

rae L — 370 MHAYKTMBHOCTb MOMHMeoTBoAa. [H/M;
dtidt — 37O MakcMmanbHas CKOPOCTb U3MEHEHMS Toka MOHuK. A/C.

WHAYKTVBHOCTb MOSHWEOTBOAA, KakK NpaBW/o, MOXHO CuYMTaTb Ha YpoBHe 1plH/M. MakcumanbHas BennunHa
di/dt rnoxetr meHaTbca oT 0.2 kKA Ao 200 KApc B 3aBUCMMOCTU OT yjapa MOJIHUM W YPOBHA TOKa MexAay OTAeNIbHbIMU
MOJSIH/eoTBOAaMU. Pa3HOCTb HanpskeHWin BAONb Mepemblukn MeTannusauun, Takum o6pasom, MOXeT pocTuratb
200 «kB/m.

PaccmoTpumM cucTemy, nokasaHHylo Ha pucyHke G.1, ¢ AByMS oTCekamy ynpasieHusl, HaxoAAWMMMUCA Ha pasHbixX
MeTasI/IM4eCKUX NI0CKOCTAX BHYTPU TOHAOMbI BETPOIHEPreTUYECKNX YCTAHOBOK. TOK MOMTHUM nonajaeT B BEPXHIOKW Maoc-
KOCTb U Yepe3 NepembluKy MeTannmsaunu nepemeLlaeTcs Ha HWXHIOW MI0CKOCTb. Korga TOK MOIHMM NPOXoAuT vepes
MeTaNIN3NPOBaHHY0 Mepembluky, NoTeHunan oTceka 1 noBbIWAeTCA MO OTHOLWEHWU K NoTeHuuany oTceka 2. Takoe
M3MeHeHue noTeHumana MoXeT NPUBECTU K MOBPEXAEHWI0 AeTaneli, HaxoAsawmxcs B otoekax 1 nnm 2. Cutyauuio MOXHO
YyNyulWnTb Xopoleit MmeTannusauuei, Hagnexawieit npoknagkoli ka6enein n/vnn sawmroii Y3 curHanbHbIM NPOBOAOM
UM UCNOMb30BaHMEM 3KPAHWPOBAHHOTO CUrHaNbHOrO kabens ¢ aKpaHoOM, MeTa/lIN3MPOBaHHbIM Ha 060MX KOHLLaX.

MyTb ToKa CurHanbHbIli NPOBOA,
MOMHUN OTcek 1
Mepembluka
AmeTannusauuu
.
1 OTcek 2
1

nyTb TOKa MOJIHUN

PucyHok G.1 — [lBa oTceka ynpaBfieHWsl, HAXOAALWMECS Ha Pa3HbiX METaIMYECKUX MIOCKOCTAX
BHYTPM TOLLONMbI

Mcnonb3oBaHMe MHOXECTBA MepeMblYek MeTanM3auun v MUHUMU3aUUS ANVHbI NepemMbluku meTannvsauum B
pesynbTate NpuBEAET K CAMOl HU3KOW U3 BO3MOXHbIX PA3HOCTEW HaNPsKEHWIA Mexay ABYMS MeTas/IMyeckumu naocKo-
CTAMU.

Mo 3Toli NpuuvHe MeTannusaums BHYTPU BETPO3HEPreTUUYECKUX YCTAHOBOK AOJ/HKHA WCMO/b30BaTb MHOXECTBO
MOJIHUEOTBOAOB, KOTOpbIE:

- CNOCO6HbI BblAEpPXaTb NPOrHO3MPYEMYH YacTb TOKA MOJIHWM, MPOXOASILLIEr0 Yepe3 paccMaTpuBaeMblii NyTb:

- MO BO3MOXHOCTU SIBASIOTCA KOPOTKAMU U MPSIMbIMU.

DNeKTponpoBoAKa TakkKe MOXeT ObiTb 3aliuuieHa Npok1agkoin nNpoBoAoB B kabenbHbiX kaHanax/kabenenpoBo-
Aax Uan Ucnosib3oBaHWEM 3KPaHUPOBaHHOIO Kabens.

NMpumeyaHune — Mcnonb3oBaHWe 3KPAHUPOBAHHOTrO KabGens B MeXAyHapoAHOW npakTuke B GaHHOM
cnyyae onpepenseTca cTaHgapTom [8].

G.2JononfiHuTeNbHas UHOPMALMsI 0 3aLUTE OT 3/TIEKTPOMATHUTHLIX UMNYLCOB OT FPO30BbIX Pa3psigoB

B 60/bUMHCTBE CNyvyaeB YpPOBHW NEPexofHOro HanpshkeHus U npeAenbHOro Toka (ycToiumBocTu) obopynoBa-
HUS AO0/KHbI OblTb MOATBEPXAEHbI UCMbITAHUSAAM W YCTAHOB/IEHHbIE B HEXT YPOBHW YCTONYMBOCTU HYXHO WCMOMb30-

96



FOCT P 54418.24— 2013

BaTb AN OLEHKM HEOBXOAWMOCTW [OMOMHUTENbHON 3aWuTbl Ans 060pyA0OBaHUs B YC/OBUSIX C OTAeNbHOW 3M3.
Bonee TOro, YPOBHW BbIAEPXKMBAHUS  U30MALMM 3/IEKTPOMPOBOAKA W T. A. HEO6XOAMMO MOATBEPAUTHL COMMIACHO
FOCTPM3K 60664-1.

G.3[lononHuTenbHas uHopmaums 06 aKpaHMPOBaHUN U METOANKE YCTAHOBKM

Korga Tokv MOMHUKM npoxoAsT yepe3 BIY. o6pasyloTcs 6onblume MarHWTHble nons. Ecnv Takve usMmeHsiowmecs
MarHuTHble MOJA NMPOXOAAT YEpPEe3 KOHTYP, OHWU UHAYLMUPYIOT HanpshKeHUs 3TUX KOHTYpOB. BenuumHa HanpsbkeHus npo-
nopLMoHanbHa CKOPOCTU W3MEHEHUSI MArHUTHOTO MOMS W M/OWAaAM PacCMaTpPMBAEMOro KOHTypa. KOHCTpyKTopy Heo6xo-
AMMO YYecTb BENIUYMHY HABOAMMbIX HAMPSKEHWA U y6eauTbCs, YTO NOLOGHbIE HANPSXEHWUS HE MpPeBbllWalT AONYCTH-
Mblli ypOBEHb KabenbHOl ceTun ¥ NoAKNIYEHHOTO 060pyA0BaHUS.

Ha npuBefeHHOI HWXe cxeme MnokasaH 3aMKHYTbIli KOHTYP NPOBOAOB, NPOXOAALWMA PSAOM C TOKOMNPOBOASLLMM
MONHMeoTBOAOM. HanpsixeHue U 6yfeT NponopuuoHanbHO CKOPOCTU M3MEHEHUs MarHUTHOTo nons (pPUcyHok G.2).

MpoBOAHVK, NPOBOAALMIA TOK MOSTHWN.

PucyHok G.2 — MexaHW3M MarHUTHOro B3aumMogfeicTaus

3TO MOXHO NpeAcTaBUTb B BUAe crepyoleit hopmybl

(G.2)
roe 0 — NOTOK, NpoXoAswmii Yepes KOHTYp. BG;
U — HanpsbkeHvne, HaBeJeHHOe B 3aMKHYTOM KOHType. B.
MOXHO MoKasaTb, YTO O6LLMIA NOTOK, NPOXOASALLUI Yepe3 KOHTYpP paBeH
(G.3)
Takum 06pas3oMm, HanpsixeHue, HaBEAEHHOE B 3aMKHYTOM KOHType paBHO
(G.4)

roe 40— BO34YXONPOHWULAEMOCTb, APYTME BENUYMHBI NPUBEAEHbI HA CXEME:
M — KO3(p(PULMEHT B3AUMHON WHAYKLUN MEXAY 3aMKHYTbIM KOHTYPOM TOKOMPOBOASALLMM MOSHWEOTBOAOM. [¢hm.
Korga KOHTYpbl 3aKpbITbl, TOK. HABEAEHHbIA B KOHTYpE paBeH

/= (G.5)

rae L — Koath@UUMEHT CaMOVHAYKUMN Lenn:
1 — HanpsiXeHWe OTKPbITOTO KOHTypa.
370 HanpshkeHne MOorio 6bl 6bITb MPUMEPOM Mepenaja HanpsHKeHWs, T.e. HAMPSHKEHUS, HABELEHHOTO MeXay
[BYMsi MpoBofjaMu B cucTeme. [na NpefoTBpalieHns HaBEAEHWUs HanpshKeHUs B 3/1E€KTPONPOBOAKE, OYEBUAHO, UTO
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YMeHbLUEHNe NMKOBOTO0 M3MEHEHUS MarHUTHOrO Mo, MPOXOASLLEro Yepes KOHTYP, U yMeHblueHne njowagn KoHTypa
CHU3AT HaBefleHHble HanpsXXeHUsi. OTO MOXeT GblTb JOCTUTHYTO HECKOSIbKMMMK cnoco6amu:

- YBE/IMYEHNEM PACCTOAHMA Mexy TOKONPOBOAALMM MOSTHNEOTBOAOM U 3N1E€KTPUYECKUM KOHTYpOM: 3TOT CNoco6
YMeHbLUEHUA HaBEeAEHHbIX HanpPshKeHW 6bin 6bl AP eKTUBHBIM, HO. Kak NpaBwWio, OH He NpuemneM AN BeTpo3Hepre-
TUYEeCKNX YCTaHOBOK. OAHAaKo ecnu npegnoyntaemMblii MyTb TOKa MOJSIHUW MOXET ObiTb YCTAHOB/IEH, HANpuUMep, BHYTPU
FOHAO/bI, TO MOXHO MepecMoTpPeTb PacrnosioXeHne NPOBOAKU BETPO3IHEPreTUYeCKUX YCTaHOBOK:

- ncnonb3oBaHue kabena Tuna «BuTas napa»: WCNOMb30BaHWe Takoro kabens, Kak yxe 6bl/10 OTMEYEHO, YMEHb-
LUNT YPOBEHb HABELEHHOTO HaNPsHKeHUs. DTOF0 MOXHO AOCTUTHYTb C NOMOLLbIO 3(MEKTVBHOTO YMEHbLIEHNA Nowaau,
yepes KOTOpY MPOXOAWUT MarHMTHoe nosfe, A0 Hyns. CucTeMbl «BMTas napa», TakuM 06pa3oMm, yMeHbLIAT HanpshkeHne
AndbchepeHuManbHOro B1Aa, 0fHaKoO MO-NPexXHemMy MOryT COXPaHATbCs (hasHble HanpsXKeHus:

- 1CNoNb30BaHNe 3KPaHUPOBAHMWA: XOPOLIO NOAXOAWT MeTOA MPOoKNafKkn MPOBOAKA BHYTPW CTasibHbIX TPy6OK Mau
MeTannyecknx kabenbHbiX kaHanax, Tak kak oyeHb apheKTUBHO IKpaHMpyeT kaGenu OT MarHWTHbIX noneit. Takoii xe
ahhekT ANA MONHWEOTBOAOB, HAaXOAALMXCA 3a aKpaHamu, obecneumsBaeT WCMNONb30BaHUE IKPAHNPOBAHHbLIX kabeneii.
BaXHO OTMeTWUTb, YTO Takas 3aliuTa BO3MOXHAa TONbKO Torga, korga oba KoHua akpaHa/Tpybbl/kabenbHOro kaHana
[O/KHBbIM 06pasoM meTannu3nposaHbl. ECnu ToNbKo OAWH KOHEL, MOMHMEOTBOAa MeTa/l/IM3npoBaH, TO 3awuTta oT
VNHAYKTUBHOM /MarHWTHOM CBA3W He BO3MOXHa.

3kpaHupoBaHue kabeneli B 60NbUMHCTBE CnyvyaeB obecneynBaeT XOpOLUY 3aluTy OT 3/1€KTPOMarHUTHOro UM-
nynbca OT rPO30BbIX pPaspsafoB. JkpaH JO/KEH ObiTb NpaBuIbHO MeTannusnposaH (360" coefunHeHMe C KOPMycoMm
060pyfoBaHuA) Ha 060MX KOHUAxX ANS npegnonaraemoii paboThbl.

Ecnun kabenu AnnHHbIE WK UMNYNbCbl TOka 6o/MbluMe, pacyeTbl A0/KHbI Nokas3aTb, YTO HABeAEHHOEe HanpsxeHne
Mex/y aKpaHoMm v nposogom 6yaeT 6onblimM. Ecnu obopygosaHue, coefuHeHHOe C kabenem, He MOXeT BblgepXaTtb
Takue BbICOKME UMMY/bCbl HaNpsHKeHUs, IKpaHMPOBaHWe AO0/HKHO coBMelaTbesi ¢ Y3M. OTO MOXHO cAenatb B Touke
MeXay OCHOBaHMEM MauTbl W FOHAOMON.

Tok MonHuM GyfeT uATU B 3KpaHe 3KPaHMPOBAHHOTO kabens. Tok GyaeT HaBOAWTbL HanpshkeHue Mexzay nposoja-
MU U 3KpaHOM. BennumHy Takoro HanmpsKeHUsi MOXHO BblYMCAWUTL MO MPOXOAHOMY MOSIHOMY HAaMPSHXKEHWIO.

Ecnun curHan B aKpaHWPOBaHHbIX KaGensax CAUWKOM YyBCTBUTENEH, MOXET BO3HWUKHYTb HEOGXOAMMOCTb 3alUTUTh
npoBoJ C nomouybio Y3rl.

im

PucyHok G.3 — M3MepeHue NpoXoAHOT0 MOJIHOTO COMPOTUB/IEHUS

MpoxoaHOe MoJIHoe COMNPOTWBNEHWE MOXHO W3MEPUTb, ECNN TOK NoJaeTcst Ha 3KpaH, U3BecTHa ANvHa kabens u
€C/IN MPOBOJ, M 3KPaH KOPOTKO3aMKHYTbl HA OAHOM M3 KOHLOB KaGessi, 3aTeM HanpsXXEHWE MOXHO U3MEpPUTb Ha APYrom
KOHUe kabens (pucyHok G.3).

MpumeyaHne — B mMexayHapofHOl/ NpakTWKe AN U3MePeHUs NPOXOAHOrO MOHOr0 CONPOTWBAEHNA
ncnonb3yeTcsa cTaHaapT [45].

Mpn N3BECTHOM UCMbITATeNIbHOM TOKe /, M HanpsbkeHnn Uc NpoxoAHOe MpsiMOe COMPOTUB/IEHWE MOXHO paccuu-
Tatb No popmyne

A (G.6)

MpoxoaHOe NosiHoe CONPOTUB/IEHWE MOXHO MUCMOJb30BaTb A/1s1 pacyeTa HanpshKeHUs MexAy 3KpaHoM W NpoBO-
AoM no dopmyne

Yc=/1 « 271- «5.7)
rae Ug— HanpshkeHue Mexgy npoBojamu U skpaHom. B:
| — panuHa kabensq, w;
/, — ToK B aKpaHe. A:

ZT — npoxofHoe nosiHoe conpoTtusreHne. OMm.
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Ecnn kabenb nNponoxeH, nepenaj HanpsxeHus, pasfeneHHblii Mexay cornacylowmmy nofHbIMU CONPOTUBAEHN-
AMU Ha ABYX KOHUax kabens, Takum obpasom, GyaeT BO3feiicTBOBaTb Ha MoAkIl4YeHHOoe obopyaoBaHue. Mo Npubansu-
TeNbHON OLeHKe paccyMTaHHOEe HanpskeHue OyAeT pasfesieHo nonosaM Mexay ABYMS KOHLaMmMu kabens.

B cnyyaB ecnv akpaHMpOBaHHblE CU/I0BbIe Kabenu MelT COeAVHEHUA C MaslbiM COMPOTUB/EHNEM Mexay (as3o-
BbIMW NMPOBOAHUKAMW W 3KpaHOM/3eM/eil. TOK MONMHUKU GyAeT pacnpefensitbCa Mexay 3KpaHom v dasoBbiMW NPOBOA-
HUKamMn. Takum coefjMHeHWeM C HWU3KMM MOJIHbIM COMPOTUB/IEHNEM MOXET 6biTb Y3MM AN 3aWuTbl OT NepeHanpsxeHui
mMexay ha3oBbIMY NPOBOAHVKAMW W 3KpaHOM/3eMseli Ha koHuax kabens. Takylo cuTyauutio HEO6XOAUMO paccmaTpu-
BaTb. Hanpumep, 415 CUNOBOrO kabens, coefnHAIOLLEro BETPOBYIO TYpOUHY C CeTblo.

B TOCT P M3K 62305-2 (npunoxeHue D) npvBoaMTCS PyKOBOACTBO MO OLEHKE TOKa MOBPEXAeHWUs A1 3KpaHMpo-
BaHHbIX kabeneli (T. e. ypOBHA TOKa MOJIHUM, NPOXOAALLEr0 B 3kpaHe kabens, KoTopblii NpuBefeT K 0Tkasdy U3-3a 3/1eKTpu-
yeckoro npo6osi usonaunn kabens).
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MpunoxeHune H
(cnpaBouHoOe€)

MeToAbl KOHTPONA ANA UCNbITAHUIA
Ha yCTOWYMBOCTb HA CUCTEMHOM YypPOBHE

ANns ncnbiTaHuii HA YCTONYMBOCTb HA CUCTEMHOM YPOBHE NMPUMEHSIIOTCA creAyloline mMeTofbl:

ucnbiTaHne Toka paspsga Y3M B ycnoBusx akcnayatauyuu:

a) A0 UCMbITaHWA Ha YCTOWYNBOCTb HA CUCTEMHOM YPOBHE:

- ycToiuMBOCTb 060pYy0BaHUsi, KOTOpoe Heo6xoAMMO 3awuwaTe (onpegensetcs cornacHo FOCT P 51317.4.5):

- 3alWmTHOe aeiicTBue Y3 Heob6xoanMo npoBepuTb 8 cootBeTcTBUM ¢ TOCT P 51992;

6) Npyu 06bIYHOWN NpoBepKe cucTeMbl 060py0BaHME, KOTOPOE HEOGXOAMMO 3alWUTUTL, TECTUPYETCS B YCNOBUSIX
aKcnayaTauuu, T. e. yCTPOWCTBO NPUBOAUTCA B AeNCTBME W NOAKNIOYAETCA K 06bIYHOMY A1 HEro HanpshKeHWo NUTaHna n
HarpyxaeTcs TCKOM paspsfa yCTaHOBMeHHOro Y3l ¢ HOMUHabHbIMKU napameTpamu. Tam rge aTo NPUMEHMMO, HeobXo-
AVMO MOAKMIOYNTL AONOMHUTENbHbIE Lenu, Takme Kak NUHUK CBSA3W, AaT4MKW, ABuratenu;

B) Ha pucyHke W.1 npeAcTaBneH npumep Lenu ncnbiTaHus Toka paspsaga Y3l B ycnoBuax akcnayartauuv, Bkaovas
Y30 knacca Il u cuctemy ynpasfieHUss No TaHraxy BeTPO3HepreTUYecknx ycTaHoBOK:

PacnpepenuTensHbii LWt

OHeprocHabxeHne
\
8/20
N  Cucrema
m O H ynpasne-
HUs
PE [aHHbIX
OH Matunk
leHepaTop
MMMy bCOB

Y3M1 * y3M2 * Y3M3. YCTpOWCTBO 3aWuTbl OT NMepeHanpsiXeHnid 4nu cunoBbiX Lenei
Y3M4: YcTpoiicTBO 3awuTbl OT NepeHanps)keHnin Ans TeNeKOMMYHUKALUWA U CUTHANbHbIX ceTeil

PucyHok H.1 — Tpumep cxembl Toka paspsga Y3I1 B ycnoBusix akcnayatayum

UCMbITAHWUST HA MHAYKUWIO U3-33 TOKA MOJHWN:

a) UMMy/bCHble TOKW HEOBXOAWMO MPOMYCTUTHL Yepes ONpefesieHHYI0 MEeTas/IMYECcKylo OMOPHYK MAWTY AN Mpo-
BEPKN NOBEAEHUS BCEi CUCTEMbl B 3/1IEKTPOMArHUTHOM MO/E, CO34AaHHOM TOKAMU MOJTHUM;

6) UcnbITbiBaemMasi cucTeMa J0/KHa 6biTb YCTAHOBMIEHA HACTONLKO PeasiMCTUYHO, HACKO/IbKO 3TO BO3MOXHO.

Takasi CMOAENMPOBaHHAs YCTAHOBKA AOJKXHA BKIOYaTb OTAe/NbHOe 060pyfAoBaHne, BCe yCTaHoBeHHble Y3,
peanbHyl ANVHY U TUN COeAUHEHUI;

B) HEOGXOANMO OTC/IeXMBATb UMMNY/bCHbIE TOKW, HABOAUMbIE B pesysibTaTte B kabenbHOl ceTu Bceli cucTemsl;
) XapakTepucTMYeckne 1 NPUMEHUMble 3HAYEHWUS MEPBUYHOTO TOKA MOJIHUW.

£) Ha pucyHke H2 npuBefeH nNpumep Lenu UCMbITaHWUs HA WHAYKLWIO, BbI3BAHHYIO TOKAMU MOJIHUM, BKodas Y3M

knacca Il gns anekTpocHabxenma n Y3l gna o60pyfoBaHNs KOHTPOA CUCTEMbI KOHTPO/IA TaHraxa BeTpoO3HepreTnyec-
KO yCTaHOBKM;

pekomMeHAyeMas Knaccuukaunus UCnbiTaHUii Ha YCTOWUYMBOCTb HA CUCTEMHOM ypoBHe (CM. Tak xe OCT P
51317.4.5):

a) HopmanbHas pa6oTa B npefeniax, yCTaHOB/IEHHbIX NPOU3BOAUTENEM;
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6) BpeMeHHas MoTepst PYHKUWS WUAN yXyAlleHne paGounx XapakTepucTuk, KOTopble NpekpalialTcs nocne npe-
KpalleHusi HapyLleHnWsi 1 nocsie KOTOPOro TeCTUpyemMoe 060pyAoBaHNe BO3BPALLAETCA K HOpMasibHON pa6oTe 6€3 BMe-
waTenbLCTBa OnepaTopa;

B> BpEMeHHasi NoTepst pyHKLUUN WAN yXyALLeHWe pabounx XxapakTepucTvk, ucnpaBieHne KoTopbix TpebyeT BMella-

TeNbCTBA oneparopa;
r) noteps YHKLUM UK yXyJlleHne pabounx XxapakTepucTuk, KOTopble HEBO3MOXHO BOCCTAHOBUTL M3-3a MOBPEX-

AeHns o6opyfoBaHWs, NPOrpaMMHOro 06ecneyeHunst Uam noTepu AaHHbIX.

PucyHok H.2 — lMpumep uenu ucnblTaHna Ha UHAYKUUIO, BbI3BAHHYKD TOKOM MOJTHUMN
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Mpunoxexue |
(cnpaBouHoOe€)

Cuctema 3asemsieHus

11 06uwme NnoNoXeHNs

11.1 Bupbl cuctem 3asemneHus

Bonbluve BeTpoaHeprepuyeckne ycTaHOBKM BCErAa MMEOT O6LUMPHYI0 KOHCTPYKLMIO OCHOBaHUS, cofepxXallyto
60/1blIOE KONNYECTBO CTanun KpynHbiX pasmepoB. CTasb B KOHCTPYKLMN OCHOBAHUS B OCHOBHOM [0J/XHA MCNONb30BaTh-
CA ANS 3a3eM/IeEHUs B KayeCTBE CUCTEMbl 3a3eM/IEHNS OCHOBAHUSA ANA AOCTUXEHUA CaMOro HWU3KOro COMpoTWB/IEHMUSA
3a3eMeHuns.

B cnyyae ecnm NpoeKkTUPOBLLMK CUCTEMbI MOJIHVE3aLLUTbl pellaeT yCTaHOBUTb OTAE/bHYI0 CUCTEMY 3a3eM/IEHUS C
3a3eMISIIWMUM 3/1eKTPOOM, MO-NpexHeMy Heob6xoAnMo obecneynTb Hafnexallylo MeTannusauuio K cTanbHbiM 3ne-
MEHTaM OCHOBaHWA, TakK Kak C/IOXHO OyAeT orpafuTb CTaslbHble 3/1eMEeHTbl OCHOBaHWA OT MonajaHns B HWX TOKa MOJI-
HWW. @ PasHOCTb 3NIEKTPUYECKUX MOTEeHLWanoB MexXxay OTAeflbHOl CUCTEMON 3a3eM/ieHNs U CTaslbHbiIMW 3/1eMeHTaMmn
OCHOBaHMA MOXeT OblTb OnacHa, Hanpumep, ANA 6eToHa, NOKPbIBAKLWEro CTaslbHYl0 apmMaTypy OCHOBaHWS.

Pa3paboTumk n MoHTaxHUK CM3 fo/mkHbI BbiGpaTh NOAX0OASALME BUAbI 3a3eMNAOLWMX 3/1eKTPoAoB. PaspaboTunk
N MOHTaXHUK CM3 A0/KHbI yYyecTb 3alyuTy OT ONacHbIX CKAYKOB HanpshkeHus B6AU3W ceTell ¢ 3aAesnkoil 3a3emseHus,
€C/IN OHW yCTaHOB/EHbI B 06LLEeA0CTYMHbIX 30HaX.

Fny6oko 3anerawouime 3asemaisowmne 31eKTpofbl MOryT 6biTb aP(PeKTUBHBI B 0COObLIX Clydasx: Korga yfefbHoe
COMPOTUB/IEHNE 3€M/IM YMEHbLUAETCA C yBE/IMYEHUEM [NTyOWHbI U FAe C/IOMN MOYBbI C HU3KWM CONPOTUBIEHNEM HaxoasTcs
Ha rny6uHax 60nbWNX TeX, Ha KOTOPbIX 06bIYHO pacnonaralT CTePXHEeBble 3NEKTPOAbI.

B cnyuyae npeaBapuTesnibHO HanpshkeHHOro 6eToHa Heo6X0AMMO yyecTb NOC/AeA0BaTe/IbHOCTb MPOXOXAEHUS TO-
KOB paspsja MOJIHMK, KOTOpble MOTyT BbI3BaTb HeXefnaTeslbHble MeXaHWYeCKue HarpyxeHus.

YctaHoBka Trna A: [OpU3OHTaslbHblE UM BepTUKa/lbHble 3/1eKTPOAblI COEAUHEHbI C HE MEHee YeM [ABYMS BepTu-
KanbHbIMW MOMHMEOTBOAAMU. T A MOXeT GbiTb WCNOMb30BaH A/ HEGO/bLUNX COOPYXEHW (Hanpumep, U3MepuTesb-
Hble UAN cnyxebHble aHrapbl, UMelLe OTHOLEHNE K BETPO3/IEKTPUYECKON CTaHLuw).

YctaHoBka Tuna b: OfuH nnu 6onee BHELHNUX KOMbLEBbLIX MPOBOAHMKA UM €CTECTBEHHbIX 3a3eM/ISIIOLLNX 3/1EKTPO-
[10B. BCTPOEHHbIX B KOHCTPYKLMIO. Takoli TN YCTAHOBKM COCTOMT IN6G0 U3 BHELUHErO KO/IbLEBOro 3a3eM/IsIoLLero a1ekTpo-
[la B KOHTaKTe C Mo4YBOi Ha He MeHee yeM 80 % ero obuieit 4NUHBI, UK N3 3a3eM/IA0LWero anekTpoaa yHaameHTa.

[ns BeTpoaHepreTNyeckmx yCTaHOBOK [O/HKHA MCMO/b30BaTbCs yCTaHOBKA 3/1eKTPOAOB Mo Tuny b.

MpumevyaHne — VHdopmaLmsa no AByM OCHOBHbIM TNaMm yCTaHOBKW 3a3eM/ISIOWNX 3/1eKTPOAO0B NpuBeaeHa
B cTaHgapTe [1).

1.1.2 KOHCTpyKUmnA

1121 3asemnsawownini anekTpos dhyHgaMmeHTa

3asemnsAwWwmnii anekTpos hyHAaMeHTa COCTOMT M3 NPOBOAHWMKOB, YCTAHOBJIEHHbIX B DYHAAMEHTE KOHCTPYKL MU
HXEe YPOBHA 3eM/n. VX NpeuMmyLLecTBO 3ak/lo4aeTcs B TOM, YTO OHW Hag/iexaliM obpas3omM 3aliuiialT OT Koppo3uu,
ecnm 6eToH Xopollero OAHOPOAHOIO KayecTBa, M NOKPLIBAKT 3a3eMSAWMNIA 31ekTpos dyHAAMEHTA He MeHee 4YeMm
Ha 50 mm.

MeTannbl, ucnonb3yemble 4715 3a3eMNALWMX 3NEKTPOAO0B, A0/HKHbI COOTBETCTBOBATH Marepuanam C y4eToM no-
BeAleHna MeTanna OTHOCUTENIbHO KOppo3uu B noyse. Koraa HeT ykasaHuil 41 KOHKPETHOro BuAa Noysbl, HEOOXOANMO
BbISICHUTb MPAKTUKy NPUMEHEHWUSI CUCTEM C 3ae/IKOi 3a3eM/IeHnst Ha APYrux 3aBofax, CTOSILMX Ha MOYBE C MOXOXUMM
cBoiicTBaMu. pn 3anofiHeHWN TpaHLwel ANs 3a3eMAsoWmnx 3N1eKTpoa0B He06x0a4MMOo ybeanTbCs, YTO HMKakas 30/1bHas
NblNb, KYCKN KAMEHHOTO YINs UK CTPOUTENbHbIE OYNbIKHUKA HE HAaxXoAATCS B MPSMOM KOHTaKTe C 3a3eMSAWUM 31ek-
TpogoMm. Mpn BbICOKOM yAesIbHOM CONPOTUB/IEHUN 3€M/IM HEOOXOAMMO MPUHATH Mepbl ANA  YMEHbLUEeHUs COnpoTuBIe-
HMA 3a3eMsieHnto. MoryT 6biTb UCMOMb30BaHbl 3N1EKTPOAbl ¢ 60/blIei nnowaabo NOBEPXHOCTH, HaNpuUMep, NyTem uc-
nosib30BaHNA CeTKM U3 NPOBOAHMKOB B TPAHLIESAX BMECTO OTAE/IbHbIX 3/IEKTPOAO0B WM WCMO/Ib30BaHUs TOKOMPOBOASA-
LLero 3ano/iHAKLWEero Matepvana Ansa yayyleHns KOHTakTa 3/1ekTpoja ¢ 3eM/eld B TpaHLesX U NpoCBEepIEHHbIX OTBEP-
ctusax. MNpu ncnonb3oBaHUK ynyylwawLiero 3a3emMaeHne marepvana Heobxo4MMo yunTbiBaTb KOPPO3WIO.

MpumeuaHne — B MexayHapoAHOW MpakTWKe WCNONb3YIOT MHGOPMaLUo N0 MaTepuanam Ans 3asemns-
WX 31eKTPOAOB COrnacHo cTaHgapTy [1}.

CTanb, 3agenaHHass B 6€TOH, UMeeT NPUMEPHO TakoW Xe rasibBaHUYeCcKuii NoTeHumnan B 3/1EKTPOXUMUYECKOM
pagy noTeHunanos, Kak MeAb B noyse. Taknum 06pa30M, Korga cta/ib B 6eToHe KOHTaKTUpyeT COo CTasibio B No4yse, rasibBa-
HUYECKOe HanpshkeHne BO30YXAeHUs Be/IMYUHOM npumepHo B 1 B BbI3biBa€T NMPOXOXAEHUE KOPPO3MOHHOIO TOKa yepes
no4ysy u B/TXHbI 6ETOH © pacTBopeHue cTann B no4yse.

CnepoBatefibHO, B MecTax, rae 3aseMsioLmne 3N1eKTpobl B MOYBE COEAMHAIOTCS CO CTasblo, 3afenaHHoi B 6eTOH,
AO0J/DKHbI UCNO/1b30BaTbCA NPOBOAHUKM U3 Meau Unun Hep)KaBerou_\eﬁ cTtanwu.
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Mo nepuMeTpy KOHCTPYKLWUU AO/KEH GbiTb YCTAHOB/IEH METaNIMYECKUil NPOBOAHUK, COeANHSIIOWMI MauTy ¢ Me-
Ta/IOM OCHOBaHWUsi HaMbosee KOPOTKAM MyTeM.

MprumeyaHne — B mMexayHapoAHOW NpakTUKe MeTanIMyecknii NPOBOAHUK yCTaHaB/IMBae T CsA COrnacHo
cTaHgapTy [1].

Mpy MOHTaxe HeoGXOAWMO PerynsipHO M3MepsiTb COMpPOTUB/EHME 3asemneHus. [anbHelilwee 3arny6neHve
3/1eKTPOJ0B MOXeT O6blTb NpekpalleHo, Kak TO/IbKO CONpoTUB/EHWe 3a3eM/ieHns nepecTaHeT ymeHbluaTbcs. Kpome
TOro, MOXHO YCTaHOBUTb JOMOMIHUTENbHbIE 3/1IEKTPOALI B MecTax, e [eicTBue Ha COnpoTUB/EHWE 3a3emsieHus Gyaet
nydwe. PekoMeHAyeTCcs BECTU U3MEPEHUS A1 KaX0ro 3/1eKTpoAa B CUCTEME KOHTPOJIA KadvecTBa.

3a3eMnaWnii aNeKTpos AO/IKEH HAXOAUTbCS B 3eM/ie B AOCTATOYHOM yAasieHun OT CyLLecTBYLWNX Kabenew,
MeTananyeckmx Tpy6 n T. A.. Takke Heo6Xxo4MMOo caenatb AO/KHOe AonylieHne A5 3a3eMNALWero anekTpoga npu ero
OTK/IOHEHUW OT MpejnosaraeMoro MecTononoXeHusa npu 3arnybneHnn. PacctosHne pasHoca 3aBUCUT OT CW/bl 3/1EKT-
pyvyeckoro vMnynbca v COMPOTUBIEHUA 3EM/M, a TakkKe ToKa B 3/1eKTpoje.

Ecnu cyuiecTByeT OnacHOCTb YBe/IMYEHUSA CONPOTMBIEHUSA OKOM0 MOBEPXHOCTU (HanpumMep, n3-3a BbICbIXaHWA),
[O/MKHBI 6bITb MCNOMNb30BaHbI 3a3eMsIoWmne 31eKTPoAbl r1y6oKoro npueoga 60Mblueid ANNHbI.

PagunanbHble 3aseMnsiolime 31eKTpoAbl AO0/MKHbI ObiTb yCTaHOBAEHbl Ha rnybuHe 0.5 m n 6onee. Hanpumep,
B CTpaHax C HU3KOW TemnepaTypoii B 3VMHee BpeMms 3a3eM/slolune anekTpogbl He 6yayT HaxoAuTbCsA B 3amepsluei
nouse (KkoTopas MMeeT KpaiiHe HU3Kyl0 3N1eKTPONPOBOAHOCTb), €CIM yBENNYNTb rNy6uHY yknagku anektpoga. Ana goctu-
XeHNA cTabunbHOro CONpOTUB/IEHUS 3a3eMJIEHNSA, HE 3aBWCMMO OT Ce30Ha, NpeAnouTUTeNlbHee WCNosb30BaTb BEPTU-
KanbHble anekTpoAbl. bonee rny6oko 3anerawlyne 3a3eMnsaoWLmne 31eKTPobl MOTYT UMETb MEHbLUYI Pa3HOCTb 3/1eKT-
PUYECKUX MOTEHLMAMOB Ha NOBEPXHOCTW 3EM/IN, YTO ABMAETCA AOMO/IHUTE/IbHLIM MPEUMYLLLEeCTBOM U YMEHbLIAEeT CKaukn
HanpshKeHUst U CHUXaeT ONaCHOCTb [/151 XMUBbIX CYLeCTB Ha MOBEPXHOCTU 3EM/IN.

1.1.2.2Tvn b— KoNbLEeBble 3a3eMNAK0LWMNE INEKTPOALI

[na yMeHblUeHNs YC/I0BHOTO COMPOTWB/IEHUS 3a3eMJ/IEHUSI YCTAHOBKa 3a3emsieHnsa no tuny b, npu Heobxogumo-
CTU, MOXEeT ObITb yNyylleHa nyTeM Aob6aBneHns BepTUKabHbIX UK pagnanbHbiX 3a3eMAALWNX 3N1eKTPOA0B. Ha puCyH-
ke 11 npeactaBneHbl TpeboBaHWA N0 MUHUMAsIbHOW A/IMHE 3a3eMSIOWUX 3/1eKTPOAOB.

M3onaumnoHHoe paccTosHne v rybrHa pacnonioXeHus 3a3eM/IAaLWnx 31eKTpoAoB no tuny b asnsiTca onTu-
MasfibHbIMU NPW HOPMasibHbIX YC/MIOBUSAX MOYBbI ANS 3alUTbl N0AEN, HaxoAWMUXCs B HeNocpeACcTBEHHON 6mM30cTn OT
BETPO3HEPreTMyecKkolii yCTaHOBKU. B cTpaHax € HM3KMMU 3UMHMMMK Temnepatypamu HeobXxoAMMO yyecTb Hagnexallyto
rNyouHy 3arny6neHns 3a3emasaoLWnx 3/1eKTpo/oB.

B 30Hax, npuaeranwmx K 3alniaeMoin BeTpO3HepreTMyeckoli ycTaHoOBKe, B KOTOPbIX YacTo cobupaeTca 60Mbluoe
KONMYecTBO ntofeil, HeobxoanMMo obecneynTb paclMpeHHbI KOHTPOb NoTeHuMana. bonbliee KOMYecTBO KOMbLieBbIX
3a3eM/IA0WMNX 3/1eKTPOAO0B AO/HKHO OblTb YCTAHOB/IEHO HA MPUEMJIEMbIX PACCTOSAHWUAX OT MEPBOro M NOCNeAyLWMNX KOsb-
LeBbIX MPOBOAHUKOB. 3T KOMbLEBbIE 3a3eM/IALINE 3NEKTPOAbl [O/KHbI 6blTb COEUHEHbI C NMEPBbLIM KOJbLEBLIM
NPOBOAHMKOM C MOMOLLbI0 pajnanbHbIX MPOBOAHNKOB.

1.1.2.3 3azemnawwmne anekTpobl B CKAIMCTOM FpyHTe

Bo Bpems cTpouTenbCcTBa 3a3eMSALWMIA anekTpos hyHaameHTa [O/KeH ObiTb BCTPOEH B 6ETOHHOE OCHOBaHMe.

[laxe B CKanuMCcTOM rpyHTe, rae 3asemnaolWmnii anekTpos dyHaameHTa obnagaet MeHbWWM adpdhekTom 3asemse-
HWA. OH BCe paBHO AeliCTByeT B kauyecTBe 3KBUMOTEHLMaNbHOW NIOCKOCTH CBA3bIBAIOLWEN TOK MO/THAN C 3eMeN.

[na pagnanbHbiX 3a3eMAALWNX 3/1eKTPOA0B, fIeXallnx Ha WU OKOSI0 NOBEPXHOCTU 3eMJIM, MOXET BO3HUKHYTb
HEe06X04MMOCTb X MOKPbLITUA KAMHEM WM TPaBWeM UM 6eTOHWPOBaHMA A5 MexaHW4Yecko 3awunTbl. Ecin BeTpoaHep-
reTuyeckasi ycTtaHoBKa HaxoauTcs B6AU3WM JOPOTW, KOMbLEBONW 3a3eMAAOLWNIA 3N1eKTPOA AO/KEH, eCAN 3TO BO3MOXHO,
HaxoANTbCA HWXe ypoBHA goporn. OAHako Tam. rae 3TO HEeBO3MOXHO OCYLLeCTBUTb Ha BCell A/IMHE MNOABEPXEHHON
BO3/e/iCTBMIO [,OPOrK, TaKO 3KBUMOTEHLMANbHbIA KOHTPOb [O/KEH OCYL|eCTBAATLCS, Kak MUHUMYM, BOMM3W 3a3eMns-
0L MX 3NEKTPOAOB.

[ns KOHTpPONA noTeHuMana B HEKOTOPbIX 0CO6bIX CAy4Yasx Heo6X0AMMO NPUHATL pelleHne nmbo 06 ycTaHoBke
[ONOMHNTENBbHON YacTu kofbla B6/M3N BXOAa BETPO3IHEpPreTUYeCcKnX yCTaHOBOK, /IM60 UCKYCCTBEHHO yBENNYWUTb COMPO-
TWB/IEHNE MOBEPXHOCTHOrO CNOSA 3EM/IN (HanpumMep, C NOMOLLbLIO AOMNOSIHATENILHOIO C/0A rpaBus).

1.2 Pasmepsbl anektpoaa

121 TwunycTtaHOBKK

YcTaHoBka no Tuny A COCTOUT M3 TOPU3OHTAS/IbHbIX UM BEPTUKASIbHBIX 3a3EM/IAIOLWNX 3/1EKTPOAOB, yCTaHaB/MBae-
MbIX CHapyXu 3aljuuijaemoii KOHCTPYKLUWN U COEUHAEMbIX C KaXAbIM BepTUKa/lbHbIM MO/HMEOTBOAOM. Konnyectso
3a3eM/IALWMNX 3/1eKTPOA0B AO/MKHO 6bITb HE MeHee [ABYX.

MuHnManbHas AnnHa Kaxgoro anekTpoga Ha 6ase Kaxoro BepTUKa/IbHOrO MOJIHMEOTBOAA COCTaB/sAeT:

- 1 — ANna ropu3oHTasIbHbIX 3/1EKTPOA0B, UK

- 0,5/, — Ana BepTuKanbHbIX (MW HAKMNOHHbIX) 3/1EKTPOJOB.
roe /, — 3T0 MUHUMasIbHAA AJIMHA TOPU3OHTAasIbHbIX 3/1EKTPO0B, MOKa3aHHbIX Ha pucyHke 1.1.

MuvHUManbHasa gvHa 3asemnsiolwero anektpoda (/,) 3aBUCUT OT YpOBHA MonHuedawutbl (I — V) v ygenbHoro
COMNPOTUBIEHNA MNOYBBI.

Ans KOMOGVHUPOBAHHBIX (BEPTUKAMBbHBIX WAN FOPWU3OHTAsIbHbIX) 3/1EKTPOA0B HEO06X04MMO y4ecTb 06 Y0 AMHY
3/1eKTPO/I0B.
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YcTaHOBNEHHas MWHMManbHasi ANVHHA [/, [NOXeT He cobnwojatbCA B CAyyas, €CAU COMPOTUB/EHWE 3a3eM-
NIeHNss cucTeMbl 3a3emsieHMss MeHblwe 10 OM. M3MepeHHoe Ha 4acToTe, OT/IMYHON OT YacToThl MuTawouweli cetn
(50 — 60 I'u), N C HU3KUM MOPSAKOM FapMOHUYECKUX KOonebaHWii.

[ns yctaHOBKM Tuna A B NOYBe C yAe/ibHbIM cCOnpoTuBneHnem meHee 500 OM MuUHMManbHaa AnvHa AN OABYX
rOPU30HTASIbHbLIX 3/1EKTPOJ0B COCTaBAAET 5 M Uan 2.5 M 415 ABYX BEPTUKA/IbHbIX 3/1€KTPO0B.

Mpv yaenbHOM coONpoTUBAEHUU 3emau Bbiwe 500 OMM MuHUManbHas gnuHa (/,) yBenuuusaeTcs NUHeliHO
40 80 M npu yaesnbHOM conpoTuBneHnu 3emnun pasHom 3000 Om-m.

/,.M

PucyHok 11 — MuHumanbHaa gnunHa /, Kaxaoro 3a3eM/stolLero anekTpoga B COOTBETCTBUM ¢ knaccom CM3

M3-3a BbICOKOYACTOTHbLIX KOMMNOHEHT TOK& MOJIHUW A/MHA, npeBbliwatowas 80 M. He3aBUCUMO OT yAeflbHOro co-
NPOTUBNEHNA 3EM/IN Aafiee He yMeHbluaeT MOJIHoe CONpOTUBEHME.

YctaHoBka Tvna b cocTout NM60 M3 KOMbLLEBOrO NPOBOAHMKA BHE 3aluLLaeMOil KOHCTPYKLUW B KOHTaKTe C MOYBOWA
Ha He meHee 80 % oT ero obueli AAnHbI, NM60 N3 3asemasaoLWero anekTpoga yHgameHTa. Takme 3asemnsiolne
3/1eKTPOAbl TaKkKe MOryT 6biTb ceTYATbIMU.

[ns xonbueBoro 3asemnsoLWero anekTpoga (Mnn yHAaAMEHTHOTO 3a3eMAsALWero 3/1eKTpoaa) cpeAHuii paguyc
(rB) 30HbI, OKPYXXEHHOW KOJIbLEBbIM 3a3eM/IAOWUM 3M1EKTPOAOM (MU (PYHAAMEHTHLIM 3a3eM/ISIOWMM 3/1EKTPOLOM) He
[O/MKeH 6blTb MeHblUe 3HaveHus /,

rai l v 0.1)

[oe /.npeacTaBneHa Ha pucyHke 11 B COOTBETCTBUU C ypoBHAMU CM3 | — IV. Korga Tpebyemoe 3HayeHue /, npeBbl-
WwaeT noaxoasiuiee 3HavyeHue r0. Heo6xoANMO A06aBUTb AOMNOMHUTENbHbIA TOPU3OHTAlbHBIA MW BEPTUKaNbHbIA (Ha-
KMIOHHbIW) 3N1€eKTPoA COOCTBEHHOW AMMHbI L (ropn3oHTanbHbIi) U /, (BepTUKanbHBbIN):

A=A-V 0.2)
ly=(A-ray2. 0.3)

KonnyecTBo 371eKTPOA0B JOMKHO ObITh HE MEHEE ABYX.

[ONONHUTENbHbIE 3M1EKTPOAbI CneAyeT MOACOeANHUTL, MO BO3MOXHOCTW, HA PaBHOYA/IEHHOM PaCCTOSHUM.

WHdpopmauua 06 yaenbHOM CONPOTUBAEHWM 3EMAU, npegnonaraeMoM 61yxjalolieMm Toke 3eM/IM U BPEMEHU
0CBOGOXAEHUA OT GNyXAatoLero Toka 3eMn kpaiiHe BaxHa AN1A NPOEKTUPOBAHUA KOHCTPYKLMKU W YCTAHOBKU CUCTEMBI
3a3eMeHus.

YpenbHoe CONpOTUB/IEHNE NOYBbLI OYEHb OT/IMYAETCSH B 3aBUCUMOCTW OT XapakTepa MouyBbl.

Mpumepsl
1Ha pucyHuke 11 gna YM3-1 un p = 1500 OM M MWUHMMaNbHasa [NMHA 3a3eMAlWero 3fneKkTpoja
/,=35Mm.
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2KKonbLEeBOMY 3a3eMsA0LLeMY 3NeKTpoay ¢ pagnycom B=10mM Heob6xoaMMo [06aBUTb ABA FOPU30OH-
TaNbHbIX 3neKTpoja ¢ co6CTBeHHOW AnuHol /,=35m - 10M =25M uAu fABa BepTUKaNbHbIX 3neKkTpoaa
/,m(35m- 10m)Ir2=12,5m.

1.2.2 3aBUCMMOCTb YACTOThl OT NOJIHOFO CONPOTUB/IEHNE 3a3eM/IEHNSA

Vi3mepeHns cucTeMbl 3a3emsieHns 06bIYHO NPOBOAAT Ha HU3KOW YacToTe, pe3ynbTaT NosyvyalT B BUAE COMPOTMB-
NeHnsa. ofHako pa3paboTunky CUCTEMbl 3a3eMsieHUs HeobXOAWMO Y4uTbiBaTb, YTO M3-3a& BbICOKON YACTOTbl MOJIHUM
(4o 1 MI'y) umnynbcHasa xapakTepucTuka NOSIHOTO CONPOTUBEHUSA 3N1EKTPoa MOXET ObiTb BbllLe WAN HUXE 3HaYeHus,
N3MEPEHHOr0 Ha HU3KOI YyacToTe. XapakTepucTukn anekTpoda (eMKOCTHble, UHAYKTUBHbIE WA PE3UCTUBHbIE) 3aBUCAT
OT hopmbl 3nekTpofa, yAeNbHOro CONPOTUBEHUS 3EM/IN U TOUKM BBOAA TOKA MOJIHUW.

Ha pucyHke 12 npepacTaBneHa TUNUYHAsA 3aBUCUMOCTb OT MOJIHOrO CONPOTWUB/IEHWNSA OTHOCUTENIbHO 3eMJ/IN, OTHO-
LeHne MoAyNA MOMHOTO CONpoTUBAEHUN (Z(/<0)) 1 COMPOTUBAEHUA OTHOCUTE/IbHO 3EM/IN NEepeMeHHOMY TOKY HWU3KOM
yacToTbl (9). CywecTByeT ABa AMana3oHa 4acToT: AuManasoH Hu3kux yacTtoT (HY) go 50 kU, npyM KOTOPOM MOHOE
COMpPOTUB/IEHNE NPaKTUYECKN NOCTOSAHHO U PaBHO COMPOTUB/IEHMIO, U AWanasoH BbICOKMX YacToT (BY) Bbiwe 50 KMy. npu
KOTOPOM MOJIHOE COMPOTUB/IEHNE MEHAETCS C YacTOTOW M MOXET ObiTb Bbile WM HUXE 3HAYEHUS N3MEePEHHOro Conpo-
TUBNEHNA. [JMHaMUyeckoe noBefeHVe 3a3eMSIOWNX 31eKTPOAOB, NOABEPXEHHbIX UMNyNbcaM Toka MOSHWU, ABAseTcA
BaXHbIM MOMEHTOM (T. €. OTHOWEHNEe MeXAYy MakCMMasbHbIMU 3HAYEHUAMU HaNpPsXKeHWs U BBEAEHHbIM TOKOM).

Pe3ncTMBHOE 1M eMKOCTHOe MnoBefeHue 6onee 61aronpusTHO, Tak Kak BbICOKAsi 4acToTa MEHbLUE WU paBHA HU3-
KOYaCTOTHOMY COMPOTUB/IEHUIO OTHOCUTE/IHO 3eM/IU. O6bIYHO EMKOCTHOE MOBEAEHNE SABMSAETCH TUMNYHBIM AJ1s1 CUCTEM
3a3eM/EHNsI C CETYATLIMU 31eKTPOSAMU, UMEIOLWUMU  Pa3BeTB/EHUs 411 NOKPbITUS 30HbI, B TO BPEMSi Kak cucTeMa
3a3€M/IEHNSI C HECKO/IbKUMU AJIMHHBIMU 3/1IEKTPOAAMN 06/1a4aeT B 60/IbWIMHCTBE C/lyYaeB UHAYKTUBHLIMU XapakTepuc-
TKamu. VICnonb3oBaHWe MHOXECTBA YCTAHOBOK 3a3eM/ieHust yniyuwaeT UMNYIbCHY0 3 EeKTUBHOCTb, KakK NokasaHo B
Ta6nuue 11 OfHaKo Ha MpakTUKe He BCEerAa BO3MOXHO WCMO/Ib30BaHWE HE60/bWNX 3/1EKTPOAOB AJS BbIMOSHEHUS
Tpe6oBaHuWii B cTaHAapTax HW3KUX 3HAYEeHWA CONPOTMBEHUS.

[OpN30HTasIbHbIE CTEPXHM MeHee 3(PEKTUBHLI HA YACTOTE NUTAlOWEl CETU M0 CPABHEHWIO C BEPTUKA/IbHBIMM
CTEPXHSIMU, O4HAKO 06/1a4al0T flyylleil NMNynbCHO 3 PEKTUBHOCTbIO.

Ta6nuya 11— UmnynbcHas adhPeKTUBHOCTb HECKOMTbKUX CXEM CTEPXHEBbIX YCTPOICTB 3a3eM/IeHNs N0 CPABHEHUIO
Cc 12 mMeTpOBbIM BEPTUKA/IbHbIM 3a3eMALWNM CTEPXHEBbIM 31ekTpoAom (100 %)

YcTaHoBKa
4 4 |'
3aszemMnaLwero t
CTepXHeBOro B b ﬂ \ 1 f 1
anekTpoga | >
v, 17/ | [ ]
MpoueHT 100 95 85 85 80 70
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13 ®opMynbl AN pacyeTa CONPOTUBAEHUS 3a3eMeHNUs A5 pasuuHbIX KOH(Urypauuii 31eKTpo0B

OO6LLEeNnpUHATOM NPaKTUKON NpW CO34aHWU GOMbLIMHCTBA CUCTEM 3a3EMJ/IEHUS SIBNSIETCS MCNO/Mb30BaHWE HEKOTO-
pbIX BUOB KOMMbIOTEPHOIO MPOrpamMMHOro ob6ecneveHuns, Tak Kak 3TO MO3BO/SET TOYHO NPOAHaNU3MpoBaTb B3aUMO-

feiicTBne MexAy MHOTMMU 3/1EMEHTaMU, 06bIYHO MCMO/b3YEMbIMM

B TakuMx cuctemax. HekoTopble Takue CUCTEMbI

CMOCOGHbI paccunTaTb OTBETHYHO peakLuuio CUCTEMbl 3a3eMJIEHUSI HA NepexXoAHbIe TOKU MpW yAape MOHWW. Takue WHCT-
PYMEHTbI 06bIYHO fal0T HanGosiee TouHble pesynbTar. 115 ciyyaes, Koraa Takme UHCTPYMEHTbI He [OCTYMHbI, MOryT 6biTh
1CMONb30BaHbl NMPUBEAEHHbIe B Tabnuuax 12— 1.6 doopMynbl 415 KOHGUrypaLni n KOMGUHALUIA NMPOCTbIX 3a3eMSIOLNX

3/1EeKTPOL0B.

Ta6nuya 12— CuMBOMbI, NCNONb3yemMble B Tabnmuyax 13— 16

p.OM M yaenbHOe CONPOTUB/IEHWE 3eM/M

n KO/IMYEeCTBO paAnanbHbiX NPOBOAOB
L.m [/IVHA KaXA0ro paguanbHoro nposoga
am paguyc paguasnbHoro npoeoja

S. M paccTosiHue Mexay CTEepPXHAMU

a*2. M paccTosHue MexAay CTepXHAMMU
d.m rny6uHa 3aneraHus

R. OM conpoTtuBneHue anektTpoaa

D. m AnameTp KOMbLEBOro afekTpoja
e 2.718

X 3.1415

Ta6nuya 13— dopmynbl 415 Pa3NINYHbIX KOH(IMIYpaUuii 3a3eMIAIOLLMX 3MeKTPO0B

3arny6eHHbI NpAMOIA TOPU3OHTa bHbIA 3N1EKTPOS

2 1 (1.4)

npn d«L

N 3arny6neHHbIX 3N1EKTPOAOB, PACXOASALMXCS CUMMET-
PUYHO M3 06LLEN ToUKkn

n-1 |1 +sin[ML)
In-£Lr -1+ 1 In---—-

R = y
V2Ll sin(-Sf)

nxL

(15)

MpumMeuyaHue — B npuBeeHHbIX Bbille hopmynax
npeanoiaraeTcsi, YTo yros Mexay /io6bIMU ABYMSI CMEX-
HbIMW 3N1€KTPOLaMU OAMHAKOB. Tak. Mpu N = 2 3n1eKTpoabl
fiexart B MPOTUBOMOJIONKHbIX HANPaB/IEHNSX OT 06LIEel Tou-
KU. BCE NPOBOAHWKM MPOBOASAT OAUHAKOBBIA TOK.

BepTuKabHbIi CTEPXHEBON 3N1eKTPos

(1.6)

npu L»a

[lBa CTEpXHEBbIX 3neKTpoaa
HaxoAslMecs Ha pacctosHum 3 12

O[JMHAKOBOW [A/INHBbI,

4L
(1.7)

npna,2« L
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ABa CTEPXHEBbIX 3/1€KTPOAA OANHAKOBON ANUHbI, pas-
[elfieHHble paccTosHuem a,2

niL-i +j4

* —
=ath )

npu a,2» L
N 3a3emMNAWNX CTepXHel, paBHOW AMUHbI, pacno-

NIOXEHHbIE HA OAWHAKOBOM PAaCCTOSIHWM MO KPyry gua-
MeTpoM D. MeHbWUM, YeM [/IMHa CTepXHel

aL

Y]
=T

(1-9)

npu D « L

Mpn meya Hue — KonnyecTso N-4MCNIOM Ha3eM-
HbIX CTEPXHEW, COeMHEHHbIX N30/IMPOBaHHbLIM Kabenem.

N OAMNHAKOBbLIX 3a3EM/ISIOWMX CTepPXHeld, ycTaHOB-
JIEHHBIX HA OAMHAKOBOM PAacCTOSIHAM MO KPYry AuameT-
poM D ¢ MHTEpPBANOM MeXAy CMEXHbIMU CTePXHAMU,
paBHbIM WU MPEBLILIAKLUM A/IUHY CTEPXKHS

P . . .
omL TCIE-i+4 1 _ i (110)

3arny6eHHble KO/bLeBble 3/1eKTPOoabl

(112

a0 J2ad
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Ta6nuuya 14— dopmynbl ANs 3arny6neHHOK KOJbLLEBOTO 3/1eKTPOAA B COYETaHUN C BepPTUKANIbHBIMU CTEPXHAMY

[onblii 3arny6ieHHbI KONbLEBOWN 3/1eKTpoa, K- il In 40

n A> VvV xx! M2)

N 3a3eMAsoWMX CTePXHel paBHON ANVHbI, YCTaHOB-
JIEHHBIX MO KPYry AnamMeTpom D. C MHTEpBanoM Mexay o p
COCeAHVMMN CTePXHSIMU paBHbIM WAU NPEBbILIALLUM 2 2nnL h V -1 + il 17 (1.13)
LJINHY CTPEXHS

B3auMMHOe CONpPOTUBMIEHUE 3a3eMJIEHUS MeXay KOfb- P no o«
LieBbIM 3/1EKTPOAOM U1 — YUC/IOM 3a3EMJISAIOLLUX CTEPXK- n A7 oil)
Hell. yCTaHOBMEHHbIX MO Kpyry Anametpom O
O6lLee conpoTmBieHne an, - a2
* = A1+A2-24T C*15)

Tab6bnuya |5 — dopmynbl gns 3arny6neHHOro KOMbLEBOro 3M1EKTPOAA B COYETAHUW C pafvasibHbIMU 31eKTpogamMu

Fonblii 3arny6neHHbIi KONbLEBOW 31eKTpo, Q
Y L poa 4s qLF) @ 5
o
n 3arny6neHHbIX pagnanbHbIX 31eKTPOA0B, pacxoas- o-i 1+sinful)
LLMXCA TOPU3OHTA/IbHO M CUMMETPUYHO 13 06LL el ToUKn R P In -1+ Y in v
£ sin (*) 1-17)
B3avMHOe COnMpoTHB/IEHNE 3a3eMIEHNI0 MeXay KOJlb- 3= - in 40
LieBbIM 3/1€KTPOAOM M1 — UYUC/IOM 3arny6/eHHbIX pagn- As= . N
anbHbIX 3/1EKTPOLOB, PACXOAALLMNXCA CUMMETPUYHO U3 06- A0 C-18)
el ToYkK
Obuee conpoTusBnexHne
R- A, + 42 - 243 n9)

Tab6nuuya 16— dopmynbl 4Ns 3arny6/e€HHOr0 NPSAMOro roOpM30HTaNIbHOTO 3/1eKTPOAa B COYETAaHUN C BEPTUKa/IbHbIMU
CTepPXHAMU

[onblii 3arny6neHHbli NPAMOL rTOPU30HTaNbHbIA 31ekK-

TpoA —
A = (Jbzad ~ 2’ T
npud « Lc
BepTukanbHblii CTEPXHEBOW 3N1€KTPOL,
R=2"('M L~ c-21)
npubLp» a
N-4ACNO BEPTUKA/BbHBIX CTEPXHEBBLIX 3/1EKTPOAOB, CO- g ‘B
€/INHEHHbIX U30/MMPOBaHHbLIM Kabenem ' ! P 1 0.22)
T2
B3aMMHOE CONPOTUB/IEHNE 3a3eMIEHUsI MexXay npsi-
MbIM TOPU3OHTANbHBIM 3/1EKTPOAOM U /1 BEPTUKASbHbI-
MU CTEPXHAMM P In 2y 1 1.23)
a4 |
O6uiee conpoTuBneHmne a4, - a?
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MpunoxeHune J
(cnpaBoy4HoOE)

MpumMep onpefeneHns ToYek M3MepeHns

Mpumep onpegeneHns Toyek U3MEpPeHNUs npuBefdeH Ha pucyHke J.1.

PucyHok J.1 — Tlpumep ToYyek n3MepeHus
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Cnefiyst AaHHOMY NPUXTEPY MOXHO MPOBECTW cnepylolime nmepennst (cMm. Taénuuy J.1):

Ta6nuya J1 — ToukM N3MEPEHNSI 1 CONPOTMBIIEHUS, KOTOPbIE HEOGXOAMMO 3aperncTpupoBaTh

Touka
nsmepeHns

Al

Bl

A2

B2

H1

OnucaHue

Teuka MO/IHME3ALWMNTLI HA KOHLie-
BOI1 YacTu nonactn A

Touka MOMHME3ALWNTbl HA KOHLe-
BOI1 yacTu nonacTtun B

BepTuKasnbHbIi MOTHMEOTBOS, Ha
KOMNeBo yacTn nonactn A

BepTuKanbHblii MOTHUEOTBOA Ha
KOM/1eBOIt YacTu nonactu A

LWacecn ctynuubl potopa

MonHuesaluTa npuéopos BeTpa

Laccu roHaonsl — unun WwuHa 3a-

3eMneHusn

3asemnenve 1 Ha anekTpoje
dyHoameHTa

LLinHa 3a3eM/IeHUss B HUXHE ya-
CTN MaYTbl

Touka
n3mepeHns

A2

B2

H2

OnwucaHne

BepTvKanbHbIli MOMHNMEOTBOS, Ha
KOM/IEBOV YacTu nonactu A

BepTukanbHblli MOMHWEOTBOA Ha
KOMMeBoOli yacT nonactm B

Kopnyc ctynuupsl potopa
Kopnyc cTynuubl potopa
Kopnyc roHjonsl nan wuHa 3a-

3eMneHuna

Kopnyc roHgonsl unu wuHa 3a-
3emMsieHnsa

LnHa 3a3eMneHuss B HUXHeEN
yacTu mauTbl

3a3emsieHne 2 Ha anektpoge
dyHAameHTa

YpaneHHoe 3asemneHune

ConpoTtusneHune
OH
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MpunoxeHune K
(cnpaBoy4HoOE)

TunuyHble BOMNPOCHI O noBpexXaneHun MOnHuemn

K.1 MpoussoguTenb BEeTPO3IHEPreTNYeCcKoin yCTaHOBKU:
OnepaTtop BETPOIHEPreTUYECKOW YCTAHOBKM ... ..........
K.2 Tun BeTpoaHepreTnyeckoii yctaHoBku (06Lmne nonoxeHus OMMCAHME) ettt b
K.3 Ocobble faHHble N0 BETPO3IHEPreTUYecKkoil ycTaHoBKe:
- MowHocTb. KBT;
- BbicoTa cTynuubl, M
- AnameTp potopa, M;
- [laTa ycTaHOBKMU;
- Apyrne kommeHTapuu.
K.4 MecToHaxoxaeHne BEeTPO3IHEPreTUYECKON YCTaHOBKU:
- TouHoe nonoxeHue (Hanpumep, koopauHaTel GPS):
- OTaenbHaa BeTposHepreTuyeckas YCTaHOBKA:
- BeTpoaHepreTuyeckas yctaHoBKa Ha BETPOBOI (hepme C KO/IMYEeCTBOM BETPOIHEpPreTMyeckux yCcTaHOBOK:
- beperosas 30Ha;
- B651m3n 6eperoBoii 30HbI;
- B mope;
-Ha cywe;
- Bo3BbllweHne (Bbille YPOBHS MOpS), M;
- lpyrvne KkomMMeHTapuu.
K.5 MoroaHble ycnosus:
- ['po3oBble AHW,;
- BeTep, m/c;
-Temnepartypa. 'C;
- Opyroe:
- JoxAb (MHTEHCUMBHOCTb, €CNN U3BECTHO);
- Jlpyrne komMmMeHTapuu.
K.6 Bpems npoucliecTsus:
-faTta:
- Bpewms;
- MpnbnmsntenbHas TOYHOCTb BPEMEHMU;
- Jpyrvne komMmMeHTapuu.
K.7 Mpegnonaraemas(-ble) Toyka(-u) nonagaHns MOHUK:
- NonacTu;
- FoHpona;
- MeTeoposoruyeckoe o6opy0BaHue;
- Maura;
- MonHNeoTBOA rOHAObI;
- Apyroe:
- Jlpyrve KkoMMeHTapuu.
K.8 lMoBpexaeHHble 3/1eMEHTbI:
- Ctynuua,
- Potop:
- MoAWmnnHMK rnaBHoOro Bana,
- MofWWUNHUK ANA HaKMNoHa:
- MofWnnHUK yrna pbiCKaHus;
- MofgwunHuk rereparopa:
- MofwunnHuk nepegaToyHoOro sana:
- PepykTopb!:
- [eHeparop:
- Cuctema ynpasrneHus;
- Cuctema SCADA:
- Cuctema aHeprocHabxeHus;
- Opyroe:
- Apyrve kommeHTapuu.
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K.9 MocneacTtBus NoBpexXaeHUs MOMHUE:
- MoTepn NpoOU3BOACTBEHHOIO BPEMEHMU, Y;
- PeMOHTHble pacxofbl (BasitoTa rocygapcrsay);
- CTOMMOCTb He MPOU3BEAEHHOW M3-3a NOBPEXAEeHWA 3/1eKTPo3Heprun (BanioTa rocyaapcrea);
- ipyrnve KOMMeHTapuu.
K.10 3nemeHTbl cUCTEMbl MOSIHME3aLWWTbl TypbuHbI (KpOMe nonacTeit)
- OTCyTCTBYIOT;
- KonbueBoii 3a3eMNstoWmnii anekTpoa;
- 3asemnAwWmMiA anekTpos thyHAaMeHTa;
- MonHuesawmTtHaa cuctema (BuUA/MeCTOHaxoXaeHue);
- BepTukanbHbli MOTHMEOTBOA (BUA/MECTOHAXOXAEHNE);
MBpeHanpsxeHusa/3awyuTa 0T NepeHanpsXKeHns:
-OTCcyTCTBYET:
- Bxogslee coefnHeHne C CeTbio;
- MeHepartop:
- BHelHWe NUHUN JaHHbIX:
- BHYTpeHHWe NuHUKN ynpasiieHus,
- TenedoHHblE NNHWK:
- Apyrve KoMMeHTapuu.
K.11 NlonacTin n MonHWesawmTa fonacTei:
- MpownsBoanTEeNb sonacTeii:
- Tun nonactu (HakNOHHbIe/C perynnpoBaHWeM cpbiBa NoToka) ;
- OgHa nonacTb:
- [lBe nonactu;
- Tpy nonactu:
-Apyroe:
- OcHalleHbl KOHLEBbIMU TOPMO3amu.
[BnXeHne poTopa 3a UuKn:
- B cocTtoAHmMmn nokos;
- Bpawaertcs;
- HenssecTHoO.
MaTepunan nonacTwu poropa:
- CTeknonnacTuk;
- Yrnennactuk;
- Cteknonnactuk/yrnennactuk;
- [lepeBsiHHbIV CNOWCTLIA MaTepuan;
- MnoTHas gpeBecuHa;
-fpyroe.

NMpumeuyaHune — CTEKNIONNACTUK — aPMUPOBAHHbIA NMNACTUK U3 CTEK/IOBOMIOKHA. YINennacTuk — apMupo-
BaHHbIA NNACTUK W3 YrNepofHOro BONOKHA.

Bug MonHuesawmnThl:
- MpueMHUK Ha KoHue (maTepuan):
- HakoHeuHuk (matepuan):
- MonHuesawuTa oTCyTCTBYET;
- fipyroe.
BepTukanbHblii MONHNEOTBOA SlonacTu
- BHelwHui;
- BHYTpPEHHMWIA;
- Mnowaab NONEepeyHoOro cevyeHus, mMm;
- Matepuan;
- Opyrue KoMmeHTapum.
MonyyeHHble NOBpPeXAeHUs:
- JlonacTb He MoBpexfeHa;
- OTBepcTMe B flonacTu (guameTp), MM:
- TpelmMHa Ha NOBEPXHOCTWN nonacTtu (4nunHa);
- TpelwHa Ha KpoMKe nonacTu (aavHa);
- ipyroe;
- Opyrune komMmeHTapum.
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OTMeTKa MecT, B KOTOPbIX 3aUKCMPOBaHbl MOBPEXAEHUSI HA NIoNacTu (pUcyHok K.1):

- HaBeTpeHHasi cTopoHa:

- MoaBeTpeHHasa cTopoHa:

PucyHok K.1 — KOHTYp flonactu Ansi OTMETKM MecT MoBpexaeHus
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MpunoxeHune L
(cnpaBouHoOe€)

CucTeMbl MOHUTOPUHTA

BeTpoaHepreTnyeckme ycTaHOBKM PEKOMEHAYeTCs OCHacTWTb obopydoBaHWeM A/ 0GHapyXeHus yaapoB MOJSI-
HUW/MOHUTOPVHIA YPOBHEl TOKa Takux yAapoB MOJIHWM (CUCTEMAMU MOHUTOPWHIA). HasHauyeHue TakMx CUCTEM 3ak/lio-
yaeTcsa B:

- NpefocTaBneHnn onepaTtopy MHgopmalun 06 ypoBHE yAapOB MOJIHAM, BO3LENCTBYOLMX HA BETPOBYHD TYpOUHY,
1 y4yacTun B pexumMax akcrsayaTaumm n Texo6CcnyXunBaHus:

- NpefoCcTaB/eHNN BaXHbIX AaHHbIX 06 0XMAaeMOM KO/MyecTBe yAapoB MOJSIHUU B BbICOKME BETpO3HepretTuyec-
Kne yCTaHOBKM W OLeHKe WX BB/IMYMHBI/XapaKTepUCTUK, CofeNcTBME B MPoOLecce OLEeHKN OYyAyLInX PUCKOB.

CyLlecTBYIOT pasfiniHble BapuaHTbl CUCTEM MOHUTOPUHra. Huxe npuBefeHoO KpaTtkoe onuvcaHwe Takux CUCTEM.

a) Cnctema 06HapYXeHNs MOSTHUKM Ha O6LUMPHOM NPOCTPaHCTBE.

MHorme KomMmepuyeckme CUCTEMbl NMO3BOJAIT 06HAPYXUTb MOJIHUIO C MOMOLLbI aHTEHH MOUCKA 3NEKTPOMarHuT-
HOr0 MMMy/bca, NPOM3BOAUMOrO BCMbIWKOW MOJSIHUW, KOTOpble OMpeAesnsioT MecTa BCMbIWKA MOSIHAM Ha OCHOBE MeTo-
OVK onpefeneHna HanpasfieHUss AW BpeMeHu npuxoga. [aHHble, npefocTaBnsieMble TakMMyu CUCTEeMaMy, B OCHOBHOM
[OCTYMHbI B peXUMe peanbHOro BpeMeHU. BbixoAHble faHHble 06bIYHO He MO3BOMAIT TOYHO OMpeAennTb MecTonoso-
XEeHWe BCMbIWKA MOMHUN, TaK Kak TOYHOCTb TakmMx CUCTEM MOXET OrpaHU4MBaTbCsi HECKONIbKUMU COTHAMU METPOB UAn
HECKO/IbKMMK KnnomeTpamu (TOYHOCTb 3aBUCUT OT OTHOCUTE/IbHOTO MOJIOKEHUS BCMbIWKMA MOJSIHUM MO OTHOLIEHUIO K
aHTeHHe W ee BennYuHbl). MNMogobHaa cuctema, Takum obpas3om, peanbHO MCMNONb3yeTCs TONbKO ANA onpefeneHuns
NOBPEXAEHUSA NONYYEHHOTO U3-38 MOJTHUMN.

6) JloKkanbHble CUCTEMbl aKTUBHOTO OBGHapYXEHUs MOJTHUU.

Ha mauTe BeTpPO3HEpPreTM4eckoil yCTaHOBKM YyCTaHaB/IMBAKT crneuuaibHble CUCTEMbI, Hanpumep, ¢ gaTynkamu,
npegynpexgatowme 06 onacHOCTN MOMHAWN UCXOAS U3 KpUTEPUEB MArHUTHOMO Noas. AHTEHHbI NpeaoTBpallalT oWwnboy-
Hble cpabaTbiBaHWsA, KOrga BCMbILLKA MOJSTHUM HaxOAWUTCSA Ha yAaSleHHOM paccTosHUKU. Takne CUCTEeMbl MOXHO COeAVNHUTb
¢ cuctemoli Tuna SCADA. 4TO Mo3BONSIET NoJlyyaTb HYXHYH WHGOpMauuio 06 yaapax MOSIHUM B peaslbHOM BPEMEHMU.
CwucTembl MOTYT AaBaTb WU He AaBaTb Moka3aHus 0 YopMe KPpMBOI TOKa UK BENNYMHE, U eC/IM cUcTeMa pasmMelleHa Ha
MauyTe, OHa He NpefocTaBUT MHGOPMAaLMIO O MecTe yaapa MOMHUW B BETPO3IHepreTMyeckyto yctaHoBky. OfHako Takue
CMCTeMbl MOJIe3Hbl ANA ynpexjawwmnx AeliCTBUI onepaTtopa BO BPEMS MOHUTOPUHra BETPOIHEPreTUYeCcKnX yCTaHOBOK
nocne rpossbl.

Kpome TOro, co3paHbl jaTumku, NO3BOMSIOLWME YCTAHOBUTL NpeobpasoBaTesiv Toka HeNMoCpPeACTBEHHO Ha /ionacTu
NN Ha Apyrve BepTuKabHble MOMIHUEOTBOAbl. Takue AaTyuky MOryT BbIMOSHATb NpeaynpexaarLlyo yHKUMIo, a Takke
cobupaTtb BaxHble faHHble O MWKOBOM 3HauyeHWn Toka/ hopme KpMBOI ANSA OLEHKN OYAYLUNX PUCKOB.

B) JlokanbHble CUCTEMbl NACCUBHOrO OBGHAPYXEHUS MOJSTHUN.

KapTouku ¢ 4yBCTBUTENbHbIMW AaTyMkaMu NUKOBOro 3HavyeHust Toka (PCS — [AM3) nmeloT MarHMTHbIE NOMOCKM C
3apaHee yCTaHOB/IEHHOW Auarpammoli HanpaBfeHHOCTU MO HaNpPsHKeHHOCTU nons. OHWM 3addMKCMPOBAaHbl Ha BEpTH-
KaJIlbHOM MOJIHMEOTBOAE, U NPU NPOXOXAEHUN TOKa 4Yepes3 MPoBOJ BCTPOEHHAA AuarpamMma 4acTUYHO CTUpaeTcsa mar-
HUTHBIM NONEM TOKa. YeMm Bbllle TOK MOJIHUU, TEM BbllLle MarHUTHOE Mosie BOKPYr BEPTUKANIbHOINO MOJIHMEOTBOAA, U TEM
60/bluas YacTb BCTPOEHHOW AnarpamMmmbl MO HanpaB/EHNI0 HANPSHKEHHOCTK nona 6ygeT cTepTa’ickaxeHa. Takue BuAbl
cucTem 06bIYHO 3asiBNAKT 0 Ananas3oHe o6HapyxeHua oT 3 Ao 120 kA ¢ pesynbTtaTamu, OTK/TIOHAOWUMAUCSA OT TOYHbIX He
6onee yem Ha (+2) KA. KapTouku (pmKCUPYIOT TOMbKO MWUKOBbIE 3HAYEHUS TOKa W MOTYT XPaHWUTb TO/IbKO OfHY Takylo
3anucb. Takum o6pasomM, Npu MHOXECTBE y[apoB MOJIHUM COXPaHAEeTCsA TONIbKO CamMOe BbICOKOE NUKOBOE 3HavyeHue u3
BCEX yapoB. B Takux cuctemax HeT NpuBA30K KO BPEMEHU.

113



FOCT P 54418.24— 2013

Mpunoxexnve M
(cnpaBouHoOe€)

PykoBOACTBO fN1A MasibiX BETPO3IHEPTETUYECKMX YCTAHOBOK.
MukpoBblpa6oTka

HacTtosiwuii ctaHfapT paspaboTaH /19 NPUMEHeHUsi K BeTPO3HepreTuyeckuMm yCTaHOBKaM NPOMbILWIEHHOTO
macwTaba. VX MOXHO oxapakTepu3oBaTb KOHKPETHbIMU napameTpamu: 06bemM NPOM3BOACTBA 3/1EKTPO3HEprun bonee
100 KkBT. ycTaHOB/IEHbl HA MayTax BbicOTON 60nee 30 M. MMEWT FOHAOMNY, B KOTOPOW pasMelleH reHepaTop, CUCTEMbI
ynpaBneHnsa 1 npeobpasoBaHuns, a Takke nonactu ¢ AMHoi 6onee 10 m.

Bce Huxe npuBeAeHHble 3HA4YeHUs OTHOCATCA K k/accy BeTPO3IHepreTU4yeckux yCTaHOBOK ANsi BbIpaboTkn Masiol
MoLWHOCTW. OB6bIYHO OHWU NpeAHasHavyalTCa 419 AOMALIHEro WM MeKOSIPOMbILLIEHHOrO NPOU3BOACTBA, KOrAa 3/1eKT-
pO3Heprus B OCHOBHOM MpejHasHayeHa A1 UCMNO/b30BaHUSA Ha MecTe. XOTA Takme BeTPO3HepreTuyeckne ycTaHOBKM
MOryT 3KCMOPTMPOBaTh M3ObITOYHYIO MOLLHOCTb B MECTHYIO 3/1eKTPOCETb, HO 3/IEKTPOIHEPTUNIO B HUX MPOU3BOANTCA TOMb-
KO Ha YpOBHE HU3KMX BOJIbT, & HE Meraso/ibT, Kak Yy BETPO3IHEepreTUYecknx yCTaHOBOK NMPOMbILLIIEHHOTO MacliTaba.

OkpyxalLne ycnoBus aTUX iByX BETPOBbIX TEHEPaTopoB pas/inyHbIX BUA0B OYEHb OT/INYAIOTCA, a C/iefjoBaTesbHO,
1 Tpe6oBaHNsA NO MOJSIHME3ALMTE TakkKe pas/imyatoTcs.

[na BETPO3HEpreTUYeCcKUX ycTaHOBOK Masioii MOLLHOCTW Takke Heob6xoAMMO yuuTbiBaTb NPo6aemMy MonHuesalm-
Tbl. YTOGbI Takme CUCTEMbl CMOTM NPOAO/KATb pPaboTy nocne BO3AENCTBMA BbICOKOrO NEPEXOAHOTO HaMpsXeHus u
TOKOB, CBA3AHHbIX C KOPOTKAMMW OMHOYHLIMW UMMY/bCAMMN FTPO30BbIX Pa3pAL0B, UCXOAALWNX U3 BETPOIHEPreTUYecKnx
yCTaHOBOK, HEOGXOAMMO 06ecneynTb 3aluTy OT NEPEXOAHOr0 HanpsKeHUs COefUHEeHUs C BHELUHel ceTbio U coepnHe-
HWIA cucTem ynpaBnieHnus n CBA3W (ecnn TakoBble MMmetoTcsa). MNpamble yAapbl MOMHUM B MasIOMOLLHYI0 cuctemy 6yayT
OTHOCWUTE/NIbHO PeAKUMU, eCNU TOJIbKO OHWM He pasMeLleHbl Ha BbICOKON OTKPLITON MECTHOCTW U He 3auuiieHbl. OfHako
CUCTeMbl AO/MKHbI OCTaBaTbCA 6€30MacHbIMU Kak C TOYKM 3peHWs COXpaHeHWs pM3NYecxoil LeslIoCTHOCTU U HempuunHe-
HUS Bpeja NIoAAM NMpu OTPbIBE KOHCTPYKLWIA, Tak ¥ HefonyLWeHUst noxapa Wan NoBpexXAeHUs 31eKTpuyeckoil cuctemsl
K KOTOpOi nofk/oyeHa BeTpoOaHepreTuyeckas ycTaHOBKa.

W xoTA HacTosWwmii cTaHAapT He pacnpocTpaHseTCs Ha MOMHMB3ALLUTY BETPOIHEPreTUYeCcKnx yCTaHOBOK Masloi
MOLLHOCTU, HEKOTOPble OCHOBHbIE MPUHLMMbLI N NOAXOAbl MOFYyT CMOCO6CTBOBATbL HEAOMNYLWEHUIO YMNOMSHYTbIX Bbllle
pUCKOB.

MpsAMble UCMBbITAHUA C UCMONb30BAHMEM BbICOKUX HAMPSHXKEHUIA 1 TOka MOryT 6biTb MCMO/b30BaHbl NPU NPOEKTU-
poBaHUM CUCTEMbI MOJSIHME3aWwnTbl (CM. npunoxexHue . Kacawoleecs MeTOA0B WUCNbITaHWii). MOryT 6bITb MUCMbITaHBbI
Takne 3/IeMeHTbl, Kak JlonacT, aHeMOMEeTpbl 1 KOPMyC reHepaTtopa: afiekTpuyeckas cxema v cuctema ynpasieHus MoryT
6bITb WUCMbITaHbl Ha CONPOTMB/IEHNE BO3AENCTBUIO CKAYKOB NMepexofHOoro Toka. OKOHYaTeNbHOe pelueHue Nno MoJiHuesa-
LuTe rnoxetT 06beANHATL B cebe MOMHMEBbLIN CTEPXEHb, NPOCTMPAKOLWNIACS Bbille POTOpa W 3KBUMOTEHLUWANbHYIO 3/1ek-
TPUYECKy MeTan/M3auno, a Takke HeKoe YCTPOMCTBO 3aluTbl OT nepeHanpsikeHuit (Y3M). apeKTUBHOCTb KOTOPOro
Takke A0/KHa 6blTb NOATBEPXAEHA WCMbITAHNAM.
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Mpunoxexue AA
(cnpaBouHoOe€)

CBefeHNss 0 COOTBETCTBUMN CCbITOYHbIX HALMOHANbHbIX
M MEXTOoCYLapCTBEHHbIX CTAHAAPTOB MEXAYHApPO4HLIM cTaHgapTam,
MCNONb30BAHHLIM B KAYECTBE CCbI/TOYHbLIX B MPUMEHEHHOM
MeXAyHapoAHOM cTaHaapTe

Ta6bnunuya JA. 1

O6o3HaveHne
CCBINIOYHOTO HALMOHALHOTO, CreneHb O603HayeHre 1 HaUMEHOBAHWE CCbITIOUHOTO
MeXJyHapoAHOro ctaHjapTa

MEXIoCyJapCTBEHHOIO CTaHgapTa

FOCT P 51992—2011 MOO M3K 61643-1:2005 «HM3K0BO/IbTHbIE YCTPOWCTBA 3alMThI

(M3K 61643-1:2005) OT nepeHanpsixeHWin — HacTb 1: YcTpoiicTBa 3awuTbl OT
nepeHanpsXxeHuii, nojCcoefWHEHHble K HU3KOBO/IbTHbIM
cucTemam 3Hepropacnpegenedus — TpeboBaHUA W UCMbI-
TaHna»

FOCT P M3K 61643-12—2011 oT M3K 61643-12:2002 «HU3KOBONbTHbIE YCTPOCTBA 3aLUTHI
OT nepeHanpsxeHunii — YacTb 12: YcTpoiicTBa 3awuTbl 0T
nepeHanpsHkeHuin, NoAcoeAnHEeHHbIe K HU3KOBOJIbTHbIM CU-
cTemam 3Hepropacnpegenenms — lpuHuunel otéopa n uc-
nosb30BaHUA»

FOCT P 54986—2012 MOO M3K 61643-21:2009 «HW3KOBO/NbTHbIE YCTPOMCTBA 3aALUUTHI

(M3K 61643-21:2009) 0T nepeHanpsxeHuini — YacTb 21: YcTpoiicTBa 3awuTbl OT
nepeHanpshxeHuit, NofcoefNHEHHbIEe K CUCTeMaM CBA3U U
CUTHANN3aLUNOHHbIM CeTAM — JKcnyaTalnoHHble TpeboBsa-
HUA ¥ MeToAbl UCMbITaHNA»

FOCT P 51317.4.5—99 MOO M3K 61000-4-5:1995 «3nekTpoMarHuTHas COBMECTUMOCTb

(M3K 61000-4-5—95) (OMC) — YacTb 4-5: MeToAMKN UCNbITAHWUI N U3MEepeHnii —
ucnblTaHve Ha BOJSIHOBOE COMPOTUBJIEHUE>

FOCT P M3K 60664.1—2012 0T M3K 60664-1:2007 «Bblbop usonayuu ana obopyaosaHus
BHYTPW HU3KOBOJIbTHbIX cucTeM — YacTb 1: MpuHuunbl, Tpe-
60BaHNA M UCNbITAHUSA»

FOCT P 50571-4-44—2011 MOO M3K 60364-4-44:2007 «HW3KOBO/IbTHbIE 3/1EKTPUYECKME YC-

(M3K 60364-4-44:2007) TaHOBKM — YacTb 4-44: 3awuTta gns 6e3onacHocTn — 3aliu-
Ta OT pe3KnX OTKMOHEHWI HaNpPsXXEeHUA U 3N1eKTPOMarHUTHbIX
BO3MYLLEHNA»

FOCT P 50532—93 MOO M3K 60243-1:1971 «3nekTpuyeckas NPOYHOCTb U30NALN-

(M3K 212—71) OHHbIX MaTepuanos — MeToAbl ucnbiTaHnii — Yactb 1. Uc-
NbITAHUSA Ha MPOMbILLIEHHbIX YacToTax»

rOCT 13526—79 NEQ M3K 60464-2:1974 «Jlaku, wcnosnb3yemble AN 3NeKTpo-

(M3K 464-2—74. M3K 690—81) nsonaunm — YacTb 2: MeToAbl UCAbITAHWA»

FOCT P M3K 60204-1—2007 oT M3K 60204-1:2005 «be3onacHOCTb 060pyAOBaHUA — Dnek-

Tpuueckoe o6opyfoBaHMe ycTaHOBOK — YacTb 1: O6uune Tpe-
60BaHNA»
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OkoHuaHue Ta6nuubl [A.1

O6o3HaueHne Crenens
CCbI/TOYHOTO HALWIOHA/LHOTO, COOTBETCTRUS
MEeXrocyapCTBEHHOro cTaHgapTa
FOCT P 52725—2007 NEQ
FOCT P 53735.5—2009 MOD
(M3K 60099-5:2000)
NMpumeyvyaHune — B HacTosweli Tabnuye

COOTBETCTBUA CTaHOAPTOB:

- IDT — naeHTUYHbIe cTaHjapThl:
- MOO — moaunduunpoBaHHbie cTaHAapTbl:
- NEQ — HeakBMBaJIEHTHbIE CTaHAAPTHI.

116

OG03HayeHne 1 HaVMEeHOBaHME CCbIIOYHOTO
MEeXAyHapoAHOro cTaHgapTa

M3K 60099-4:2004 «[po3o3aluTHblE paspagHukn  —
YacTb 4: MeTannooKcuAaHble rpo3o3aluTHble pas3psafHUKK
6e3 3a30pOB /19 CUCTEM NepPeMEeHHOro Toka»

M3K 60099-5:2000 «[po3o3awWnTHble  paspsagHukn —
YacTb 5: PekomeHjauun no BbIGOPY U NPUMEHEHNIO»

MnCNosb30BaHbl cnepykouime ycnoBHble 0603HavYeHna cTeneHu
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