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Mpeancnoeue

1 NOOIOTOBJIEH ®oHgom WHMpacTPyKTYpHbIX M 0oOpasoBaTenbHbIX NporpamMMm M oOLecTBOM
C orpaHudyeHHor oTBeTcTBeHHOCTE «BUW3ICX-BO3BOBHOBJITAEMBIE WCTOYHWUKKA 3HEPTUW»
(000 «BM3CX-BMN3») Ha ocHoBe cOBGCTBEHHOrO NMepeBoda Ha PYCCKUA A3bIK aHrMOA3bIMHOW BEPCUM
cTaHgapTa, YKasaHHOro B NyHkTe 4

2 BHECEH TexHunuyecknum koMmuTeToM no ctaHgaptu3auum TK 016 «3nekTpoaHepreTuka»

3 YTBEPXIOEH W BBEJEH B JEVWCTBWE lMpukasom ®eaepansHOro areHTcTea No TEXHUYECKOMY
perynupoBaHuio 1 Metponorin ot 29 aekabpa 2023 r. Ne 1769-cT

4 HacToswmi ctanaapT sSBnaeTcd MoguuLMpoBaHHbIM MO OTHOLLEHWUIO K MEXAyHapoaHOMY cTaHgap-
Ty M3K 61400-24:2019 «Cuctembl BeTpoaHepreTudeckune. Hacte 24. MonHuesawutar (IEC 61400-24:2019
«Wind energy generation systems — Part 24: Lightning protection», MOD) nyTem M3MeHEHWUS OTOENbHbIX
dhpas (cnoe, 3Ha4eHWn NoKasaTenem, CCLINOK), KOTOPLIE BbIAENEHEI B TEKCTE KYPCMBOM, a Takxke NyTeM uame-
HEHWA COAEPKaHUA OTAErNbHbIX CTPYKTYPHBIX 311EMEHTOB.

BHeceHMe yKkasaHHbIX OTKITOHEHMIA HampaBneHo Ha y4eT MoTpebHOoCTel HauMOHaNbHOW 3KOHOMMKM
Poccuiickon ®egepaumm n ocobeHHOCTEN POCCUACKON HALMOHANBLHOW CTaHaapTU3aLUui.

HavmeHOBaHMe HacToAWEro cTaHaapTa M3AMEHEHO OTHOCUTENBHO HAMMEHOBAHUA YKA3AHHOIO MeXay-
HapogHoro ctaHgaprta ansa npuseneHus B cooteetcteue ¢ FTOCT P 1.5—2012 (nyHkT 3.5).

CeefeHWsa 0 COOTBETCTBUM CChIMOYHbIX HALMOHAMBHBIX U MEXTOCY4apCTBEHHbIX CTAHAAPTOR MEXayHa-
pOOHLIM CTaHd4apTaM, UCNOMNb30BAHHLIM B KAYECTBE CCbINOYHbLIX B MPUMEHEHHOM MeXJyHapo4HOM cTaHgap-
Te, NnpuBedeHbl B AONONHUTENBHOM NpunoxexHunn OA.

ConocTaBrieHne CTPYKTYpbl HACTOSILLEro CTaH4apTa Co CTPYKTYPON MPUMEHEHHOro B HEM MeXayHapoa-
HOro cTaHgapTa NpMBEOeHO B AOMNONMHUTENBHOM NpunoxeHuu b

5 B3SAMEH INOCT P 54418.24—2013 (M3K 61400-24:2010)

MNpasuna npumeHeHUss Hacmosaweao cmaHdapma ycmaHosneHsl 8 cmamse 26 @edepanbHO20 3aKOHAa
om 29 uwoHa 2015 a. Ne 162-®3 «O cmandapmu3sayuu 8 Pocculickoli ®edepauyuuy. MHgopmalus o6 u3-
MEHEeHUSX K HacmosiwemMy cmaHdapmy nybrnukyemcs 6 exez00HOM (M0 COCMOSHUK Ha 1 aHeaps mekyuieao
e2o0a) uHghopMayuoHHOM yKazamene «HayuoHanbHble cmaHdapmsbi», a oguyuanbHbil MeKkcm usMeHeHul
U ronpasoK — 8 eXeMecAYHoOM UHOPMayUOHHOM yKkaszamene «HayuoHanbHbie cmaHdapmei». B criyvyae
nepecMompa (3aMeHbl) Uu OMMeHbl Hacmosauw,e2o cmaHdapma coomeemcemeyroujee ysedomieHue bydem
onybnukogaHo 8 bnuxaluwem 6bINycke eXeMecsyHo20 UHGOPMaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomeememayow,as UHGhopmayus, yeedoMIeHUe U MeKCmbl pa3Mewaimcs makxe 8 UH-
ghopmauuoHHoU cucmeme obuieao nonk30eaHus — Ha oguuuansHoM calime @edepanbHo20 azeHmcemea rno
MexXHUYECKOMY peaynuposaHuro U Memponoauu 8 cemu MiHmepHem (www.rst.gov.ru)

© IEC, 2019
© OdpopmneHue. ®IBY «UMHcTUTYT cTaHgapTuzayumny», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3pelieHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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FOCT P 54418.24—2023
(M3K 61400-24:2019)

HAULUWOHANBbHBIWA CTAHOAPT POCCUMNCKOWN PEOQOEPALULWUMK

BeTposHepreTuka
YCTAHOBKW BETPO3HEPITETUYECKHWE
YacTtb 24
MonHuezawmuTa

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

Oarta eBegeHna — 2024—02—01

1 O6bnacTtb NnpumMeHeHunA

HacTtoswmi ctaHgapT pacnpocTPaHaeTcsl Ha BETPOIHepreTMyeckne yctaHoBkm (BAY) n BeTposHepreTu-
Yeckue ctaHuuu (B3C), kpome manbix BAY, n yctaHaBnueaeT TpeboBaHMs No UX 3awyMTe oT MOMHWIA. YKasa-
HWSA MO MOMHWe3awuTe Manbix BOY npyveedeHsl B NpunoxeHum A,

B HacTosleM cTaHgapTe ycTaHOBIEHbI NPABUNa OLEHKW BNUAHWA YOApoB MOMHUU Ha B3Y u oueHku
PUCKOB, CBA3AHHbLIX C TAKUMU CUTYaLUsIMU.

B ctaHgapTte ycTaHoBneHbl TpeboBaHUs No opraHusauny MonHuesawmnTel BAY, Bknovas 3azemneHve,
NMPMMEHEHWUIO MPOMBILLMEHHbLIX 3M1EKTPUYECKMX CTAHAAPTOB WM CTAHAAPTOB MO 3MEKTPOMAarHUTHON COBMECTU-
mocTn (3MC). B cTaHgapTe ycTaHoBneHbl TpebGoBaHMA K 3aliuTe monactei U gpyrux koMnoHeHToB B3Y, B
TOM YUCe 3NEeKTPUYECKMX CUCTEM M CMCTEM YMpaBMeHUs, OT MPSIMbIX U KOCBEHHbIX BO3OEWCTBUA MOMHUIA.
OnpefeneHbl MeToabl UCMbITAHWA CUCTEMbBI MONTHME3aLLUTbI.

CraHpapT yctaHaBnusaeT TpeboBaHusa no obecnedveHuto 6e30nacHOCTM NepcoHana npu ygapax MonHum
1 TpeboBaHWs MO aHanWU3y CTaTUCTUKKM yulepba u OTHETHOCTH.

B omHoWweHUU 8cex MexHU4ecKux cpedcms, 8bINMOHAIOWUX DYHKUUU U3MEPEHUS, O0/MKHbI 8bINMONMHAMbLCS
ece Mempornoaudyeckue HopMbl U mpebosaHus, npedycmompeHHsie [1]. ObopydosaHue QomkHO Bbimbe Mempo-
fl02UYecKU ammecmosaHo 8 ycmaHosneHHoM nopsidke. Cpedcmeaa usamMepeHull domkHb! 6bims noeepeHb Uu
omkanubposaHs 8 ycmaHo8IeHHOM ropsioKe.

2 HopmaTuBHbIe CCbINKK

B HacToslwem cTaHgapTe MCNONb30BaHbl HOPMATMBHLIE CChINMKW HA CNefyroLlve cTaHaapThbl:

FOCT 1516.2—87 3nekmpoobopydogaHue u 3M1eKmpoycmaHo8Ku NepeMeHHO20 moKa Ha HarpsKeHue
3 kB u sbiwe. Obuwue memodb! ucnelMaHull 3NeKmpuYeckol npo4YHoCmuU u3onauuu

FOCT 27474 (M3K 587—84) Mamepuanel anekmpousonayuoHHsie. Memode! ucnsimaHus Ha conpo-
muerneHue 0bpa3zogaHurd MOKOMPOBOOAWUX MOCMUKO8 U 3PO3UU 8 XECMKUX YCITO8UAX OKpyxaroujel cpedsbl

MOCT 30804.6.2 (IEC 61000-6-2:2005) CoBMEeCTUMOCTb TEXHWYECKMX CPEACTB 3reKTpOMarHuTHas.
YCTOMYMBOCTb K 3NEKTPOMArHUTHLIM MOMEexamM TEXHUYECKMX CPEACTB, MPMMEHSEMbIX B NMPOMBbILLMEHHbLIX 30-
Hax. TpeboBaHWs W METOAbI UCTILITAHUNA

FOCT IEC 61000-4-5 OnektpomarHuTHasa coBmecTuMocTb (OMC). HacTtb 4-5. MeToabl UCbITAHWA K 13-
mepeHuid. McnbiTaHue Ha yCTOMYMBOCTL K BEIGpOCY HanpsxeHnsa

FOCT IEC 61000-4-9 OnekTpoMarHMTHaa COBMeCcTUMOCTb. YacTe 4-9. MeToabl UCNBITAHWUIA U U3Mepe-
HWA. MicnblTaHWs Ha YCTOWYMBOCTL K UMMYNbCHOMY MarHMTHOMY MOS0

MapaHune ochbuumnansHoe
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MOCT IEC 61643-11—2013 YcTpolcTBa 3alluThl OT NepeHanpsKeHWA HWM3KOBONbTHble. YacTtb 11.
YcTponcTBa 3alnTbl OT NepeHanpsXXeHun, NogcoegMHeHHble K HU3KOBOMBTHBIM CUCTEMaM pacnpegeneHus
3aNeKTpoaHeprun. TpeboBaHUA U MeToabl UCMBITAHUA

FOCT IEC 61643-12 YcTpolicTBa 3aLLMThl OT UMMYNBCHBIX NEePeHanpsiKeHnn HU3KOBONLTHIe. YacTb 12.
YcTpolcTBa 3aKMThl OT UMMYMNbCHBIX NEPEHANPSXKEHWIA B HU3KOBOMLTHLIX CUMOBLIX pacnpefennTenbHbIX Cu-
ctemax. [MpuHUMNbI BLIDOPa ¥ NPUMEHEHUA

FOCT IEC 61643-21 YcTpoWcTBa 3alMThl OT NepeHanps:keHnn HU3KoBomnbTHbIe. YacTb 21. YcTpoicTea
3alKUThl OT NepeHanpsXeHWh, NoacOeAMHEHHbIE K TENMEKOMMYHWKALUMOHHbIM WM CUTHaNM3auWoHHbLIM CeTHAM.
TpeboBaHuA K 3KCNNyaTaLMOHHBIM XapakTepUCTMKaM U MeTOLbI UCMLITAHWUIA

FOCT IEC 61643-22—2022 YcTpoWcTBa 3alUUThl OT MMMYNbCHLIX NepeHanpsXeHWn HU3KOBOMLTHLIE.
YacTtb 22. YcTpoWCcTBa 3allWUThl OT NepeHanpsiKeHuid, NoAcoedUHEHHbIe K TeNeKOMMYHUKaUNOHHBIM U Cur-
HanbHbIM ceTsaM. MpuHUMNLl BeIDopa 1 NpUMEeHeHns

rOCT P 50571.4.44 (M3K 60364-4-44:2007) 3nekTpoycTaHOBKW HU3KOBOMNbLTHLIE. HYacTb 4.44. 3awwmTa
4ns obecrnevyeHuns 6e3onacHoCcTH. 3alwmTa OT Pe3KUX OTKNOHEHMI HANPSHKEHUS U SNEKTPOMAarHUTHBIX BO3MY-
LeHW

MOCT P 50571.5.53—2013/M3K 60364-5-53:2002 3neKTpOyCTaHOBKM HU3KOBOMNLTHble. YacTb 5-53.
Buibop 1 moHTax anekTpoobopynosaHusa. OToeneHue, KOMMyTaUns U ynpasneHue

rOCT P 50571.5.54/M3K 60364-5-54:2011 3nekTpoycTaHOBKM HWU3KOBOSbTHbLIE. YacTe 5-54. 3azemns-
tOLLLMe YCTPOMCTBA, 3alUUTHbIE MPOBOAHWMKM U 3aLLUTHLIE MPOBOAHWKA YpaBHUBAHUA NOTEHUMANoB

rOCT P 50571.16/M3K 60364-6:2016 3nekTpoycTaHOBKW HU3KOBOSBTHLIE. YacTb 6. McnbiTaHus

FOCT P 53735.5 (M3K 60099-5:2000) Pa3padHUKU 8eHMUNbHbLIE U 02paHu4yumenu nepeHanpsukeHul
HenuHelHbie ONs 31€KMPoOycmMaHOB0OK MMEPEeMeHH020 MoKa Ha HanpsxeHue om 3 do 750 kB. Yacmb 5.
PexkomeHdayuu rno asibopy u NpUMEHEHU

FOCT P 54418.1 (MK 61400-1:2019) BosobHoensemas sHepeemuka. BempoaHepeemuka. YecmaHosku
gempoaHepzemudeckue. Hacme 1. TexHuyeckue mpebosaHus

FOCT P 54418.23 (M3K 61400-23:2014) Bo3obHoBnsiemas sHepreTuka. BeTpoaHepreTuka. YcTaHOBKM
BeTpo3aHepreTuyeckune. Yacte 23. MNonHoMaclwTabHble UCMBITAHMA NonacTel poTopa Ha NPOYHOCTL

FOCT P 55630/IEC/TR 62066:2002 lNepeHanpsixeHuUsi UMIYIbCHLIE U 3aujuma om nepeHanpsikeHull 8
HU3KOB80MbMHbIX cUcmeMax nepemMeHHo20 moka. Obujue noaoxeHus

rOCT P 59789—2021 (M3K 62305-3:2010) MonHuesawmTa. Yacte 3. 3awuTa 30aHuii 1 COOPYKEeHUN
OT NOBPEXAEHUIA 1 3aLUMNTa NIOLAEN W XKUBOTHLIX OT 3NeKTpOTpaBMaTuama

FOCT P M3K 60204-1 nekmpoobopydosarHue MawuH u MexaHusmos. Yacme 1. Obuwjue mpebosarus

FOCT P M3K 60664.1 KooponHauums nsonauum ans obopyaoBaHWa B HU3KOBONLTHbLIX cucTeMax. YacTtb 1.
MpuHuMnbl, TpeboBaHUA WU UCNbITAHUA

FOCT P M3K 61587-3 KoHcTpykumu Hecylive H6a3oBble paano3aneKkTpoHHbIX cpencTB. McneiTaHua ans
M3K 60917 n M3K 60297. YacTtb 3. McnbiTanns WwKadoB, CToeK M BNOYHbIX KApKacoB Ha 3KpaHMpOBaHWe oT
3NeKTPOMarHUTHOIO U3nyyeHus

MOCT P M3K 62305-1—2010 MeHeakmeHT pycka. 3awuTa oT MonHuuK. YacTtb 1. ObLime NpuHLKNbI

MOCT P M3K 62305-2—2010 MeHemkmeHT pucka. 3awuTta oT MonHuu. Yacte 2. OueHka pucka

MOCT P M3K 62305-4—2016 3awmta oT MonHuu. Yacte 4. 3amTa 3NeKTPUYECKUX U SNEKTPOHHbIX
CUCTEM BHYTPW 303HUA 1 COOPYXEHWU

FOCT P M3K 62561.1 KomnoHeHmb! cucmeMm MosHue3awumsl. Yacme 1. TpebosaHus k coeduHUMESb-
HbIM KOMMOHeHmam

FOCT P M3K 62561.6 KomnoHeHmMb!l cucmembl MofTHUe3auwumsl. Yacme 6. TpebosaHusa K cyemyukam
y0apog MonHuu

MpumeyaHue — lNpK NONb30BAHUM HACTOALLMM CTaHZAPTOM LienecoobpasHo NpoBepUTL AeCTBME CCbINoY-
HbIX CTAHAAPTOB B MHOPMAaLUMOHHONW cucTeMe OBLLEro Nonb3oBaHUs — Ha oduumansHoMm caiiTe degepanbHoro areHT-
CTBA N0 TEXHUYECKOMY PEryrNUpPOBAHWUIO U METPOMNOTUU B CETHU VIHTEPHET N No exxerogHoMy MHOpMaLMOHHOMY yKa3sa-
Ten «HaumoHanbHblE cTaHAapThI», KOTOPLIA ONyBNUMKOBaH Mo cocTosHWI0 HA 1 AHBapsA TeKyLero rofga, M no BhiMyckam
EXEMECHYHOro MHPOPMALMOHHOTO yKasaTens «HaunoHanbHble cTaHaapTel» 3a TeKyLUWiA rof. Ecnu 3aMeHeH CebInoYHbI
CTaHAapT, Ha KOTOPLIA JaHa HeaTMPOBAHHAA CCbINKa, TO PEKOMEHOYETCSH UCMONb30BATh AEMCTBYIOLLYK BEPCHMID 3TOrO
CTaHfapTa ¢ Y4eTOM BCeX BHECEHHLIX B AaHHYH BEPCUK U3MEHEHMIA. ECni 3aMeHeH CCbINOYHLIA CTaHOdapT, Ha KOTopbIi
[JaHa 0aTUpOBaHHas cCblfka, TO PEKOMEHAYETCA UCNONb30BaTh BEPCUKD 3TOM0 CTaHAapTa C YKasaHHbIM Bbille rogoM yT-
BepaeHus (NpuHATUS). Ecnv nocne yTBepKOeHWs HAcTOSALEro CTaHA4apTa B CChINOYHBLIN CTAHAApT, Ha KOTOpbIA AaHa
[aTUpOBaHHAs CChHINKA, BHECEHO U3MEHEHVE, 3aTparMBaloLLee NonoxeHne, Ha KOTOpOe AaHa CChINKa, TO 3TO MONOXKEHNUE
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pekomMeHayeTcA NpUMeHATb Bes y4dyeTa AaHHOIo M3aMeHeHWA. Ecnu ccbinoYHbIA CTaHOdapT OTMeHeH 6e3 3ameHbi, TO Nono-
JeHue, B KOTOpPOM [aHa CCbhlJlka Ha Hero, pekoMmeHayeTcd NpUMeHATs B HacTu, He 3anarV|Barou.|eb"1 3TY CCbINKY.

3 TepmMuHbI U onpegeneHus

B HacTosilem cTaHgapte npumeHeHbl TepMuHbl no FOCT P M3K 62305-1, TOCT P M3K 62305-2,
FOCT P 59789, TOCT P M3K 62305-4, FOCT P 54418.1, a Takxe crnegylwme TEPMUHbI C COOTBETCTBYIO-
LWMMK ONpedeneHnsMu;

3.1 pazpag monHuu B 3emnio (lightning flash to earth): SGnexkTpuyeckuin atMocdepHbIi paspag Mexay
HeboM ¥ 3emnei, COCTOSLLMIA U3 OOHOFO NN HECKOMbKWUX YOapOoB.

3.2 Hucxopsawmn pazpsag (downward flash): SnexkTpuuecknii paspag (MOMHKUK) OT rPO30BLIX 0BNAKoB K
3emMne, Ha4YMHaLWUCSH HUCXOAALWNM NNgepoMm.

M puMmedHyaHune — HVICXO,QﬂLLI,HI?I pa3pag CoCToMT M3 NepBorc mMnyneca, KOTOprI?I MOXET CONpoBOXOATbCA
nocnegyouwnmn nMnynbcamMu. O,EI,VIH NI HECKONBKO UMNYNbCOB MOIYT COMPOBOXOATbCA ONMUTENBHBIM YOapOM MOJTHUWU.

3.3 Bocxopswmn paspag (upward flash): SnekTpudecknin paspag (MONMHUK) OT 38MIM K TPO30BBIM 00-
nakam, Ha4yMHaLUWACA BOCXOAALMM NUOEPOM.

MpumedyaHue — Bocxogsawuii paspsp COCTOMT M3 NMEpBOro ANUTENLHOIO yaapa, KOTOPbIA MOXET Conpo-
BOXAATLCH UMK HE COMPOBOXKAATLCA MHOXECTBEHHLIMM NOcneayloWuMm uMnynscamu. OAuH UMM HECKONBKO MMMYMBCOB
MOTYT CONPOBOXAATLCA ANMUTENBHLIM YAapoM.

3.4 BcTpeuHblM nuaep (connecting leader): INlngep MonHUKM, MCXOAALLMIA OT KOHCTPYKLWW BCriedcTBre
peakuun Ha BHellHee 3aneKkTpuYeckoe none, co3gaBaeMoe nubo HaxoAsWMMCS CBepXy rpo3oBbiM obrakom,
nnBOo HUCXOAALLMM NUAEPOM, NPUBMMKAKLLMMCS K KOHCTPYKLMW.

3.5 Touka koHTakTa nupepoB (leader connection point): Touka B BO3QyLUHOM 3a30pe Mexay 0bbekToM
MCNbITAHWUIA W BbICOKOBOBTHBIM 3MEKTPOAOoM, IAe BCTPEYaloTCA MONOXUTENbHbLIA M OTpULaTenbHbI Nnaepsbl 1
obpasyeTca paspag.

3.6 yaap monHum (lightning stroke): EAMHWYHEIN aNekTpUYeCcKUiA paspag MonmHuUM mexay obrnakom u
3eMnen.

3.7 kopoTkun ygap (monHuu) (short stroke): YacTe MonHuuM, npegcTaBnawwas cobol KpaTkuin nm-
NynbC TOKa.

Mpumedanne — KopoTkuil yaap Npodon¥aertca B Te4eHne BpemeHn T, (06biMHO MeHee 2 Mc), NPy KOTOPOM
3HaYeHMe CUMbl TOKA CHUKAETCS A0 YPOBHS BABOE MEHbLUE NMMKOBOIO 3HaYeHMs (CM. pUcyHok B.1).

3.8 pnutenbHbIN yaap (MonHuK) (long stroke): YacTe monHuum, npegctaenstowas coboi npogosmKki-
TenbHbIN MMMYNbC TOKA.

MpumeyaHue —Nepuog BpeMeHu Tlong’ B TedeHWe KoToporo cuna Toka npesbiwaeT 10 % nukosoro 3HaveHus /,
06bivHO cocTaBnawwmin ot 2 Mc go 1 ¢ (cM. pucyHok B.2).

3.9 mMHorokpaTHbi# yaap (monHum) (multiple strokes). MonHusi, cocTosiaa B CpegHeM M3 Tpex-
YyeTblpex yaapoR, 06bl4HO C MHTEPBANoM BpeMeHU Mexay HUMK, NpUBnManTensHo paBHeIM 50 Mc.

MpumeyaHue — YacTo MHOrOKpaTHBIA yaap MOMHUWM npeacTaBnaeT coboi HecKoneko OECHATKOB YAapoB C
uHTepBanamu mexagy Humum ot 10 go 250 mc.

3.10 Touka nopaxeHuA (MonHuen) (point of strike): MecTo Ha NOBEPXHOCTM 3EMITM UMK BBICTYNAOLWMA
06beKT (HanpuMep, B3Y, cucteMa MONHWe3aLWwmUTLl, IMHUK KOMMYHUKaUWIA, 4epeBo U T. M1.), B KOTOpble ygaps-
€T MOSTHHS.

M punMedYyaHune — y,u,ap MOJITHUWN MOXET MMETb HECKONBbKO TOYEK Nopa*KeHUuA.

3.11 anekTpomMarHWTHbIA uUMnynbc mMonHum (lightning electromagnetic impulse, LEMP): 3nekTpo-
MarHWTHOe BO3[eNCTBMEe TOKa MOIMHWUU, Bbi3blBaloLLee BCNeacTBUe pe3nCTUBHBLIX, MHOYKTUBHbLIX N @MKOCTHbIX
CBfI3e CKa4oK (HapacTaHue) ToKa, HanpsiKeHNsA U HanpsKeHHOCTW 3MeKTPUYEecKoro, MarHMTHOIO W 3NeKTpo-
MarHUWTHOro nonen.

3.12 Tok monHuu i (lightning current): 3nekTpuyeckuii TOK B TOUKE NOpPaXKeHUst MOITHUEN.

3.13 nukoBoe 3HavyeHue Toka MonHuwm [ (current peak value): MakcumanbHOe 3Ha4YeHWe CUnbl TOKa
MOIMHWMN,

MpumedvyaHne — Cm. pucyHok B. 1.
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3.14 pnuTensHOCTL (hpoHTa MMnynikca [Toka monHuu] T, (front time of impulse current): MapameTp,
paBHbIl BpeMeHMW, B Te4eHWe KOTOpPOro cuna Toka MonHuu BoapacTtaeT oT 10 % go 90 % nwvkoBoro Toka
MOSTHUUW, YMHOXeHHoro Ha 1,25.

MpumeyvaHus
1 Cm. pucyHok B. 1.
2 [aHHbIi napameTp Takke Ha3biBalT BPEMEHEM HApacTaHWs MMMNYNbCa.

3.15 cpegHsAs KpyTU3Ha (average steepness): [MKkoBOe 3HaYeHUe Toka UMNynbCa /, AenieHHoe Ha Anu-
TerbHOCTL (DPOHTa UMNynbCa Toka T .

MpumevyaHne — CM. pucyHok B.1.

3.16 3apn!:| monHuu Qy .., (flash charge): SnekTpudeckuin 3apad, paBHbIR UHTErpany ot PyHKLUK ToKa
MOSTHUW MO BCEW MPOAOMKUTENBHOCTU yaapa MOMHUK.

3.17 ynenbHasn aHeprusa W/R (specific energy): 3Heprus, pasHasa nHTerpany kBagpara cunbl Toka Mon-
HWW MO BCEW NPOAOCIHKUTENBHOCTWY yaapa MOMHWK.

M pupmedHaHne — y,D,E.i'leaﬂ JHEPIrMA NpecTaBnaeTt cobon 3HEePrn, BblAeNnA€eMy TOKOM MOIMHKMA Ha eJuHULY
CONpPOTUBNEHUA.

3.18 nuHuA KommyHukaumnin B3Y (line): NluHusa anekTponepenayy unn TenekoMMyHUKaLMOHHAs NTUHNS,
noasedeHHas Kk BAY.

3.19 Bbicokoe HanpsixkeHue (high voltage): HanpsxxeHue Bhilwe 1,0 kB nepemeHHoro Toka unu 1,5 kB
NMOCTOAHHOTO TOKA.

3.20 mnynbcHoe nepeHanpsxeHue (surge): Pe3kMid Nogbem HanpsKeHWs, BbI3BaHHbIA aneKkTpomar-
HUTHBIM UMMYNbCOM YAapa MOSTHUN U NPOABNSAOWMIACH B BUAE NOBbILLEHUS SNEKTPUYECKOro HanpsxeHnsa unm
TOKa [0 3HaYeHWi, NpeacTaBnALWMX ONacHOCTE ANS U30MSLMU UNu noTpebuTtens.

3.21 cuctema monHuesawmntel; CM3 (lightning protection system, LPS): Komnnekchas cuctema 3a-
WWTLI OT MOMHUK, NPeAHa3Ha4YeHHas ANg yMeHbLIeHWs PrU3nYecknx NoBpexaeHnin obbekTa Npu yaape B Hero
MOJTHUMW.

MpumevaHns

1 CM3 coCTOMT 13 BHELIHMX M BHYTPEHHMX CUCTEM 3alUMTbl OT MOIHWUW.

2 B oTeyecTBEHHOW NpaKTUKe, Korga peyb MOET O CUCTEMAaX MOMHUE3aLLMThI, TaKKe WUCNOMb3YT aHrMWIACKOe Co-
KpalleHue LPS.

3.22 BHellHAA cucTtema monHuezawmuThl (external lightning protection system): Cuctema monHuesa-
WMTHI, 3aLMLLAI0WAs OT NpAMbIX YA3apOB MOMHUKM M COCTOALWAA U3 MOMHUENPUEMHWKOB, TOKOOTBOOOB U 3a-
semnurenen.

3.23 BHYTpeHHAA cucTema MonHMesawuTel (internal lightning protection system): Cuctema monHue-
3almMThl, NpegHa3Ha4YeHHas Ana orpaHUYyeHUs BneKTPOMarHUTHbIX BO3LENCTBMI TOKa MOJTHUKW W NpedoTepa-
LLeHUA UCKPEeHWIA BHYTPU 3awuiiaemoro obbekta v cocToslas M3 CUCTEMbl YpaBHUBAHMSA MOTEHLMaNoB U
CpencTB 3NeKTPUYEeCKON M30NALMA MeXay 3aluniaeMbiM 06 beKTOM M BHELLIHEN CMCTEMOW MOMNHMEe3alnThl, a
TaloKe CPEACTB 3a3eMIeHUs, 3KpaHMPOBaHNS.

MpumevyaHne — CobniogeHve pasfnenuTernbHOro PacCToOAHWA U YMEeHbLUEHWE SMEeKTPOMarHMTHOMoO BO3Oei-
CTBMS TOKa MOIHWUKM B KOHCTPYKLUWKW, KOTOPYH HEeoBXOOWMMO 3alluUTUTb, MOTYT pacCMaTpMBaTbCA Kak YacTW BHYTPEHHel
CUCTEMbI MOINMHWEe3allnTbI.

3.24 cucTtema MonNHUENpUEeMHUMKOB (air termination system): YacTb BHELIHER CUCTEMBI MOMHUE3ALL K-
Thbl, B KOTOPOW UCTONbL3YIOT METarIM4yeckne afieMeHTbl, TaKue Kak NpyTbl, apMaTypHYIO CEeTKY, TOKOOTBOAbI UIK
BepTUKanbHbIe TPOChI, MpeaHasHa4YeHHble Ana nepexsara MOMHUN.

3.25 cuctema TokooTBogoB (down-conductor system): YacTe BHeLHel cUCTEMbl MOMHUE3ALWNThI, KO-
Topasi npegHasHa4veHa AN oTBeAeHUs ToOKa MOMHMN U3 MOMHUENPUEMHWUKOB B CUCTEMY 3a3eMIIeHUS.

3.26 cuctema 3aszemneHma (earth-termination system): YacTe BHellHel cCWCTEMbl MOMHWE3aLUTHI,
npegHasHavYeHHasa Ans oTBefeHWs ToKa MOMHUKM 1 paccenBaHns ero B aeMne.

3.27 ypaBHMBaHWe noteHuuanoB (MonHuesawuThbl) (lightning equipotential bonding, EB): Coenu-
HeHWe C CUCTEMOW MOMHMe3aLnTbl MeTannu4eckmx aneMeHToB 3aluwaemoro obbekta HenocpeacTBEHHO
UMW Yepes YyCTPONCTBA 3alLUTbl OT UMMYIbCHBLIX NepeHanpsKeHnin, npegHasHadyeHHoe ANA CHWXEHWUA pas-
HOCTM 3MEeKTPUYECKMX MOTEHLMANO0B, BO3HWUKALEN Noa BO3OENCTBUEM MOMHUN.
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3.28 mepbl 3aliMTbl OT 3NEKTPOMAarHUTHbLIX UMNYNbCHbIX BO34ENCTBUA MOMHWUMW; MeEpbl 3alnTbl
SPM (LEMP protection measures, SPM): Mepbl, npeanpuHnumaeMble ONs 3alWTbl BHYTPEHHUX CMCTEM OT
BO30EMCTBUIA 3MEKTPOMArHUTHOrO MMMynbca MOMHUK.

MpumedyaHne — Mepbl 3awuTel SPM aBMAOTCH YacTblo 06LUEl CUCTEMBI MOMHUE3aLLUThI.

3.29 cuctema 3awMTbl OT MMMNYNbCHLIX MNepeHanpseHun (coordinated SPD system): HaBop
YCTPOWCTB 3alUTbl OT UMMYNbCHbIX NepeHanps:KeHWr, BbIOpaHHbIX, COMMAacoBaHHbIX U YCTAHOBMNEHHbIX
Taknum o6pasom, 4To OHM 0BpasyoT CMCTEMY 3alUMTbl, 06eCne4YMBaloLLY YMEHbLUEHUE YUCNa NOBPEXAEHWIA
3MNEKTPUYECKUX W 3NEKTPOHHbBIX CUCTEM.

3.30 npuemMHuk (receptor): Tun BO3QYLIHOrO NepexeaTa y4apoB MOMHWMM Ha nonactsax BAY, Hanpumep
pa3obLUeHHbIe CTONKM M3 TOHKOCTEHHbIX Npodunen, npoxoasiiMe Yepes NoBepXHOCTbL NonacTu, Nogcoedu-
HEHHYH K CUCTEME BepTHKanbHbIX MOMHUEOTBOAOB.

3.31 ecTecTBeHHbIA KOMMOHEHT cUCTEMbl MonHue3awuTel (natural component of LPS): MNpoeo-
OSLNA SNeMEHT, YCTaHOBMNEHHbIA He AN Lenei MonHMe3aWmnThl, HO KOTOPbIA MOXET ObiTb UCNOMb30BaH B
AOMNONHEHWEe K CUCTeME MOMHUE3ALLUTLI UMW B onpefeneHHbIX Cny4asx MOXEeT BbiMONMHATL YHKLWIO OOHOW
MIN HECKOMNBKUX YaCcTern CUCTEMbI MOJTHUE3aLLWThI.

MpuMmeyaHune — KecTecTBeHHbIM KOMNOHeHTamM CM3 oTHocATes:
- ECTECTBEHHbIE MOMHWENPUEMHUKM;

- ECTECTBEHHbIE TOKOOTBOABI;

- eCTEeCTBEHHbIE 3a3eMMAKLLINE ANeKTpoadbl.

3.32 3azemnarwownni anekTpog (earth electrode): MNpoBogdLwas 4acTb, KOTOpas MOXKET ObITb NOrpy}eHa
B 3eMIII0 UMK B crelnansHyH NpoBOAsALLYI0 cpedy, Hanpumep BeTOoH UMK yrofb, U Haxo4daWwasaca B aNeKTpuy-
YeCKOM KOHTaKTe C 3eMnei.

M puMmedaHune — BmecTo «3a3eMnarLwmin ANEKTPOO» TAKXKe UCNONb3YKT «3a3eMINTENbY.

3.33 dpyHpameHTHbIW 3a3emnsAlOWKMA snekTpog (foundation earth electrode): MpoBopswasa yacTe, Kak
npaeuno, B BUAE 3aMKHYTOrO KOHTYpa, MOrpy:KeHHas B rPyHT nog dyHOAaMEHTOM 34aHUA/COOPYXEHUS WM,
NpeanoyTUTENBHO, 3aMOHONMYEeHHas B BeTOH hyHAamMeHTa 34aHNA/COOPYKEHNS.

3.34 wuHa ypaBHMBaHuA noteHuuanoB (bonding bar): Metannuyeckas wWuWHa, ¢ NOMOLLBK KOTOPOWR
MeTannuyecKkue KOHCTPYKUWU, BHELLHWE MPOBOASALIME YacTu, NMUHUKM CBA3W, 3MeKTpuyeckne u gpyrue kabenn
MOryT BbITb COEAMHEHbI C CUCTEMOW MOMHUEe3aLUnThI.

3.35 ycTpoMcTBO 3alyUThI OT UMNYNbLCHBLIX NepeHanpsixkeHun; Y3UIM (surge protective device, SPD):
YCTpoONCTBO, NpegHasHa4yeHHoe AA OrpaHuYeHnsi NepeHanpsaKeHns M CKavykoB HanpshKeHus, cogepxallee no
KpanHein mepe oaWH HENTMHENHbIA KOMMOHEHT.

3.36 metannuyeckne KoHcTpykuuu (metal installations): NpoTsKeHHble MeTannuyeckne 4acTtu
obbekTa, KoTopble MOryT QOpPMUPOBaTL MyTb MPOTEKaHWIO TOKa MOMHWW, TakMe Kak OCHOBaHWe roHAOoMbI,
TpyObl, NECTHULEI, HAaNpaBnAwLW e penbcel MMATOR, NNaTdopMbl, B3aMMOCBA3aHHbIE YacTK CTankHoW apma-
Typbl, METANMYECKe aNeMeHThl Kapkaca u np.

3.37 marHuTHbIN 3KpaH (magnetic shield): 3akpbITbln, MeTannU4YeckUi, NOAOOHLIA CETKE UMK CNNoL-
HOW LUWT, YKPbIBAIOLWMA 3aliULaeMbIil 06BbeKT Mnn ero YacTb, NpegHa3HavYeHHbIA A8 COKpalleHWsa Konvde-
CTBa OTKA30B ANEKTPUYECKNX 1N SMEKTPOHHBIX CUCTEM.

MpumedyaHune — 3alWUTHOE OeUCTBME MarHMTHOMO 3aLLUTHOMO 3KkpaHa obecnednBaeTcs Gnarogaps ocriabneHuo
MarHuTHOro nons.

3.38 ypoBeHb MonHuesawmTbl; YMS3 (lightning protection level, LPL): Yucno, cooTBeTcTBYIOWEE HAbO-
Py MakcvManbHbIX 3HAYEeHUI NapamMeTpoB TOKa MOMHWUW, HA KOTOPLIE paccynTaHa cucTemMa MonHWe3aLwmuThl, 1
3Ha4YeHW BEPOSATHOCTM TOTO, YTO B3aKMMOCBSA3aHHbLIE MakCUManbHbIe U MUHUManbHbIe 3Ha4YeHs NnapaMeTpoB
KOHCTPYKUWKM He ByayT npeBbIWeHbl NpyY BO3AEACTBUM MOMHUN.

MpumeyaHue — B oTeyecTBEHHOW NpaKTUKe, KOraa peyvb AeT 06 YPOBHAX MOMHNE3ALLUTLI, TAKKE UCTIONb3YIOT
aHrmuMmcKoe cokpalleHue LPL.

3.39 3oHa monHuesawmTbl; 3M3 (lightning protection zone, LPZ): 3oHa, ons KOTOpPOW yCTaHOBMNEHBI
napameTpbl aNEKTPOMarHUTHOM cpefbl NPy yaape MOMHUK.
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MpumeyvyaHuns

1 MpaHuUbl 30HBI MOMHUE3ALWNTEI HE 0BA3aTENLHO ABNAKTCA (U3UYECKUMK FPaHULAaMK (HanpumMep, CTEHbI, Nomn n
MoTonoK).

2 B oTeyecTBEHHO NpakTUKe, KOrAa pevb MOET O 30HAaX MOMHMEe3alUThl, TalkoKe UCNOMb3YHT aHIMUICKOe CoKpa-
weHue LPZ.

3.40 pa3zgennTtenbHoe paccTtosHue (separation distance): PaccTosiHue mexay OByMS NMPOBOOALLUMM
anemMeHTamu, Npu KOTOPOM He MOXET MPOUCX0AUTE ONAcHOE UCKPEHUe.

3.41 acppekTuBHaA Bbicota H (height): Bricluasa Touka B3Y, 4o KOTOpoi OOXOASAT onactu, T. e. 310
BbICOTa CTYNULbI NMKOC paguyc BeTpokoneca.

3.42 yposeHb HanpsxeHusa 3awntbl Up (voltage protection level): MakcumanbHoe HanpsikeHue Ha
3aKMMax yCTPOMCTBA 3aliWThl OT MMMYMNbCHOMO NepeHanpshKeHns ¢ onpefeneHHon KpyTU3HON HanpskeHus,
a TaKKe UMNyrbCHOE HarnpshkeHne ¢ TOKOM paspsifa ¢ yKasaHHOW aMninTyaon M (pOpMOi BOMHLI, napamMeTp,
xapakTepusyrowmna Y3 B yacTy orpaHnyeHns HanpsbkeHWsl Ha ero BeIBOO4AX, BENMMYMHA KOTOpPOro BeibpaHa
13 YMcna npennoyTUTeNnbHbIX 3HaYeHWid (3Ha4YeHe JOIMKHO BbiTh Bbile HanbonbLero U3 M3MepeHHbIX orpa-
HUYEHHBIX HanpspKeHUin).

MpumeyaHne — YpoBeHb HANPSKEHNA 3aLUNTEI YKa3biBAETCHA U3TOTOBUTENEM WU HE MOXET MpPeBbILaTh!

- U3MEepeHHOe NpeaenbHoe HanpskeHne, KoTopoe onpedeneHo Ans npobos Ha nepeaHeM ppPoHTE UMNynbca (ecnu
NMPUMEHUMO) 1 U3MEPEHHOTO MPEedenbHOro HaNpsKeHWs, KOTOPOe onpefeneHo Ha OCHOBE W3MEPEeHW OCTaTOYMHOro Ha-
NPSHKEHNS NPU aMmnnuTyaax ao /o ;

- U3MEpEHHOEe MpeaenbHoe HanpshKeHWe, KOTOpoe onpeaeneHo And KOMOUMHUPOBAHHLIX U3MepPEeHUid BOMH BNMNOTh
Ao U, , ana knacca ucnbitanunii 1.

3.43 achbpexkTuBHOCTL MonHUMe3awwmThl (efficiency of a LPS): Habniogaemoe ctatuctnyeckoe Konu-
4YeCTBO NMPaBWUIBHO NepexBaqeHHbIX yOAapoB MonHWKM (T. €. adhdekTUBHOCTbL nepexsarta) v BesonacHo yBe-
OEHHBIX B CTOPOHY 3emnu, AeneHHoe Ha obliee Habnwgaemoe konvyecTBo ygapoe B B3Y/nonactwm (B no-
NEeBbIX YCMOBUAX).

3.44 pe3ynbTatTUBHOCTbL MonHuesawmThl (effectiveness of a LPS): Habnogaemoe ctatuctuyeckoe
KOINMMYEeCcTBO yCMellHbX nabopaTtopHbiX UCNbITAHWIA, AeneHHoe Ha oblee konu4ecTBO nabopaTopHbIX UC-
NblITaHWUA.

3.45 acpchekTMBHOCTL NepexBarta (interception efficiency): BepoaTHOCTL, ¢ KOTOPOW MOMHWENpUEM-
HWUKW CUCTEMbl MOMHWEe3aLUTLl NepexBaTbiBaloT yaap MOMHUN.

3.46 puck R (risk): OTHOWeHWe BepOATHbLIX CPEeOHUX eXerodHblX NoTepb Mogei 1 NpoayKuuv, BO3HUKa-
HOLLMX U3-38 BO3OENCTBUA MOMHWM, K 0BLLeMy KONMYEeCTBY NMOAEN U NMPOOYKLMM, HAXOOALLMXCA B 3alMLLaeMOM
obbekTe.

3.47 npuemnemsbin puck Ry (tolerable risk): MakcumansHoe fonycTuMoe 3HaveHue pucka Ans 3alm-
Laemoro obbekTa.

3.48 nnyHoe Be3zonacHoe paccTosiHue (personal safety distance): PaccTtoaHue pasgeneHusi, onpege-
NeHHOoe Kak MMHUManbHoe, 4ToObl 3bexaTb HEKOHTPONUPYeMbIX AYroBbIX pa3pagos, 4ns nuy B BAY.

MpumevyaHmne — OnpegeneHve paccTtonaHUa pasgeneHna — no [OCT P 59789.

4 O6o3zHavyeHUs

B Hacmosawem cmaHOapme rpumMeHeHb! cnedy.tougue ob03HaYeHUs:

Ap — nnowaab obnactu 3aWnTel OT Y4apoB MOIMHUMK B 34aHWe/CoopyKeHue, AN CTaH-
napta — B B3V,

Apest — adpbekTMBHAs nnowagbs obnacTy 3alWuThl OT YAapoB MOMHUKM B OTAEMNbBHO CTOS-
wyto B3Y ¢ ncnonb3oBaHnem ahPeKTUBHON BbICOThI;

ApwE — nnowagb obrnacti 3alwmTbl OT yaapos MonHum B BOC;

A — nnowaab obnactu 3aWuTsl Npy yaape MonHuu B6nusm NUHUN KOMMYHUKaLWUNA,

Al — nnowaas obnacTu 3aWuTsl NpY yaape MOMHUK B NIMHUW KOMMYHUKaLWRA;

A — nnowaab obnactu 3awnTbl Npy yaape MonHMKM BBNM3W 3aaHns/coopyKeHus, ons
cTaHgapTta — Bbnuau B3Y;

C — CcpeaHsas Benu4mHa noTepb;
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Cp — KO3 PUUMEHT pazMmeLlleHuns;

CowL — KO3 ULIMEHT, y4UTbLIBALLMIA TPO30BYK aKTUBHOCTb 3MMOMN;

Cpe — KO3 (ULMEHT, CNOXHOCTE penbeda MeCTHOCTH,

CpoH —  KO2(DULUMEHT, y4UThIBAOLLNIA BLICOTY Hag YPOBHEM MOpPS,

CE —  KoabMUUMEHT OKpYy>KaloLen cpedbl;

G — CKpblTas Tennorta nnaeneHus;

C, — o06wasa ctoumocTs BAY;

Cy — TMOMNpaBoYHbIA KO3(PUUMEHT ONSA BbICOKOBOMLTHOMO/HU3KOBOMNLTHOIO TpaHcdop-
Martopa, Haxo4ALWEerocs Ha NUHUK KOMMYHUKaLWUiA;

Gy — TEenroeMKoCTb;

Dip — MopaxeHWe 3MNeKTPUYEeCKUM TOKOM XXMUBbIX CYLLECTB B pesynbsrate npaMoro nonaga-

HWUA B HUX MOJTHWUHA;
D1-|- — nopaxeHue 3NeKTpru4eCKkMM TOKOM XUBbLIX CYUEeCTB B pe3ynbrarte p93VICTI/IBHOﬁ n
€MKOCTHOWN CBA3N;

D, — onacHoe UCKpeHMWe, Bbi3blBaloLlee MoXap UNu B3pbiB W/UNW NPUBOASLIEE K MeXxa-
HUYECKUM UM XUMUYECKUM BO3AENCTBUSIM, KOTOpPble Takke MOTyT NpeacTaBnAThb
ONacHOCTL AN OKpyXKatoleil cpeab;

D, — WUMMyNbCHbIE MNEPEeHanpsKeHWs 3a CHET BCEX MCTOYHMKOB NOBPEXOEHWN;

di/dt — CpenHAd KPyTU3Ha MMIMynbCca TOKa MOJTHUN;

dildtyg o900, — KPYTM3HA UMMyNbCa TOKA MOMHUM MEXIY Toukamu, cooTseTcTayowmumu 30 % v 90 %
NMWUKOBOMO 3HAYEHUS TOKA MOMHUMU,

H — BblcoTa B3Y;

Hog — BbicoTa BOY ¢ y4eToM nameHeHnn mecTHOro penseda;

H, —  KoadhdUUMEHT yBENUYEHNS NOTEPL NPU HANMUYMK CheunanbHbIX ONacHOCTEN;

i — TOK MOMHUMK;

/ —  TMWKOBBLIA TOK MOITHWMU;

Iy — HOMWHanbHbIA UCNbITATENbHbLIA TOK, TOK paspaaa;

A — TOK B 3alMTHOM 3KpaHe kabens;

Iimp —  WMMYIbCHLIA UCMBITATENBHbIN TOK;

Lap — yuwepb, CBsA3aHHbIA C NOpPaXXeHUeM 3NEKTPMYECKMM TOKOM >KMBbIX CYLLECTB B pe-
3yneTaTte NpsAMoro ygapa monHuM (yaapel MmonHuv B B3Y);

Lar — yuwepb, CBSA3AHHLIA C NOPaXEeHUEeM 3NEKTPUYECKMM TOKOM >KMBbIX CYLLECTB B pe-
3yneTaTe pe3McTUBHOW N MHOYKTUBHOW CBA3K (yaapkl MonHumM B B3Y);

Lg — yuepb KOHCTPYKUKMKN, CBA3AHHLIA ¢ PU3NYECKUM MOBpeXaeHneM (yoapbl MOMHUM B
B3Y);

Le — ylepb, CBA3aHHLIN C NOBPEXOEeHNEM BHYTPEHHUX CUCTEM (yAapbl MONHUKM B B3Y);

Lp — cTaHgapTHOe cpefHee YMcro No4en, TPaBMUPOBaHHbLIX MPSAMbIM YOApoM MOSHUM,

Mo OTHOLWEHWNK K 06L|.|,emy Hncny nwogen, noaBepraBMXcA ONMacHOCTK 3a CHET Ha-
XOXOEeHUHA B ONacHOW 30He;

Ley — cTaHgapTHOe cpefHee YWCo Nniaeil, TpaBMUPOBaHHbLIX NPU NOXape UMK BapbiBe,
Mo OTHOLWEHW K 0BLeMy Yucny NnL B 30He B XO4e OAMHOYHOrO OnacHoro co-
BbITUSA,;

Ley — cTaHaapTHoe cpeldHee oTHolueHue huandeckoro yepba counanbHON 3HaYUMOCTH

B pe3ynbrate noxapa win B3pbiBa Mo OTHOLWEeHWK K MakCUMalribHOMY yu.l,ep6y Co-
uManbHON 3HA4YMMOCTK B 30HE 3a CHEeT OQMHOYHOIo ONacHOro cobbITNS;

Lf — yu.l,epﬁ n3-3a TpaBM, CBA3aHHbIX C HanpsaXeHnemM NpUKOCHOBEHWA WU LLIAroBoro Ha-
NMpAXeHnA,;
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Ly — yuwepb, cBA3AHHLIN C NOBPEXOEHUEM BHYTPEHHUX CUCTEM (yAapbl MOMHUW BOBMU3M
B3Y);
Lo — cTaH4apTHoe cpefHee Y1Cro Mofew, TpPaBMUPOBaHHbIX 3a CYeT NOBPEXAeHNs BHY-

TPEHHMUX CUCTEM, MO OTHOLLEHWH K 0BLLEMYy YMCNY NIULL B 30HE OMAaCcHOro SBMEHWs B
XO[e OOWMHOYHOro cobbITHA;

LT — CTaHgapTHOe cpegHee 4ucrno nwgen, TPaBMUWPOBaHHbLIX M3-3a ONacHOINo ypOBHA
HanpaxXeHud NpMKOCHOBEHWA W LIaroBoro HanpAaxeHuAd, no OTHOWEeHWK K 06LIJ,8My
4Yucny nuy B 30HE B XO0Oe OOUHOYHOIO ONacHOro ABrneHunA;

Lyt — yuwepb, CBA3aHHbLIA C TPABMUPOBaHWEM XWBbIX CYLLECTB B pe3ynbrate pe3vcTuB-
HOM N MHOYKTWBHOW CBA3M (y4apbl MOITHMM B NIMHWUK KOMMYHUKaLMWRA);

Ly — yuwepb, cBA3aAHHLIA C PU3NHECKUM NOBPEXOEHNEM KOHCTPYKLUMM (YOapbl MOMHWUX B
TINHUI0 KOMMYHUKaLUWRA);

Ly — yuwiepb, cBA3aHHLIA C NOBPEXAEHWEM BHYTPEHHUX CUCTEM (YOApbl MOMHWUW B NTUHUKD
KOMMYHUKALNRA);

"—x — yuep®b BcrnencTere NoBpeXaeHUi;

Ly — yuwepb, CBA3aHHLIN C NOBPEXAEHWEM BHYTPEHHUX CcUCTeM (yaapbl MOMHUKM BONM3N
TIMHUKW KOMMYHUKaLWIA);

Ly — TpaBMUPOBaHWE XWBbIX CYLLECTB;

Ly — (pusmyeckme nospexgeHnss B3Y n ee BHYTPEHHWX 31@MEHTOB;

Ly — NOBpeXaeHne aNeKTPUYEeCKNX 1 ANeKTPOHHbIX CUCTEM;

Np — 4YUCno onacHbIX coObITUIA BCNeACTBME yAapoB MonHuiA B B3Y B rop;

Nx —  YKMCINO ONacHbIX cOObITUIA B TOA;

Ny — 4YUCro onacHbIX cobbITUIN BCNeACcTBME YOapoB MOMHKMK B BAY;

Ny — 4MCNO onacHbIX coBbITMIA BCriedcTBMe yaapos MONHUKM BGnusm BAY;

N, — YWUCMO OMacHbIX COBLITUIA B pe3ynbTate yoapoB MOMHUMM BONM3W MUHUK KOMMYHW-
Kauum;

N, — 4YUCMO ONacHbIX coBbITUI BCNEACTBME YAAaPOB MOMHUWA B MUHWK KOMMYHWKaLUA;

Ny« — KOMM4YecTBO yAapoB MOSTHUK, MoNaBLUMX B B3Y B KOHLUE «X» NUHWK, B o4,

Ng — cpefHerogoBaq YacToTa yaapoB MOMHWUW B 3eMII0;

Nz s — YacToTa y4apoB MOMHWUW, YXOAALWMX B 3eMII0, NoMNyYeHHas oT cucTeMbl obHapyxe-
HUS MOIMHUMK;

NG corrected  — CKOPPEKTMPOBAHHaA 4YacToTa yOoapoB MOMHWKM B 3eMM0, NOMy4YeHHas OT CUCTEMbI
0BHapyXeHWs1 MOMNHWIA;

Ngg — roAoBad NNoOTHOCTbL TOYEK yaapa MOMHUW B 3EMIHO;

N, — obwasa (B 3emno CG + B 0bnako |C) NNOTHOCTL ONTUYECKUX YOAPOB MOIMHUU B rO4;

Pat — BEPOATHOCTbL TOro, YTO yaap mMonHuuM B BOY BbI30BET onacHoe HanpsXeHue npu-
KOCHOBEHWSA W ONAacHOe LLaroBoe HanpsKeHue;

Pap — BEPOSATHOCTL TOrO, YTO yaap MonHuM B B3Y BbI3oBET NopaxeHwe nogen anekTpu-
YEeCKUM TOKOM;

Pg — BepOSATHOCTL hM3ndeckoro noepexaeHua B3Y npu yoape monHuu B BAY;

Pc — BEPOATHOCTL NOBPEXOEeHUA BHYTPEHHUX CUCTEM NPWU yaape MorHuu B B3Y;

Pb — BEepOATHOCTb TOro, YTO yAap MOMHWK B NUHUID KOMMYHWUKAUWUA, COEOWHEHHYIO C
B3Y, BbI3oBeET NoBpexaeHUe BHYTPEHHUX CUCTEM;

P — BEPOSATHOCTL TOro, YTO yAap MOMHWUK BBMM3U NUHUMN KOMMYHUWUKALMWA BbI3OBET MNO-
BpeXaeHne BHYTPEHHUX CUCTEM;

Pum — BEpOSITHOCTb NOBPEXAEHNA BHYTPEHHWMX CUCTEM MPW yaape MonHun Bonusun BAY;
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Pspp — BEPOATHOCTL NoBpexaeHua B3Y, HecMoTps Ha HanuMuyue cUCTeMbl 3aLlUUTLl OT UM-
NyNbCHLIX NepeHanpsixeHui;

Py — BEPOATHOCTb NOPAaXKEHNA 3MEKTPUYECKMM TOKOM XXMBbLIX CYLLECTB NpW yaape Mor-
HUW B JIMHUIO KOMMYHWKaLWIA, COeaUHEHHYI0 ¢ BAY;

Py — BEpOSATHOCTb (hM3MYECKOro noBpexaeHus BOY u noBpexoeHus BHYTPEHHWX CW-
CTEeM NpW yAape MOMHUW B NMTMHUIO KOMMYHWUKaLIMIA, coeguHeHHyto ¢ BOY;

Py — BEPOATHOCTb MNOBPEXAEHWUS BHYTPEHHUX CUCTEM MpW yOape MOMHUKU B NTUHUIO KOM-
MYHUKaUWUIA, coeguHeHHyo ¢ B3Y;

Py — BEpPOATHOCTL MOBPEKOEHWUS;

P5 — BEpPOATHOCTb MOBPEXAEHWS BHYTPEHHUX cucTeM (MpW yaape MOMHUKM BOMU3M nu-
HUWY KOMMYHHUKaLMA);

r —  KO3(PMLMEHT CHUXEHUSA ylllepba BcNeacTBUE TUMa NOBEPXHOCTHOMO TPYHTA;

I —  KO3(PULMEHT CHUXKeHUs yulepba BcriefcTBue (PU3NYECKOro NMOBPEXOEHUSA B 3a-
BMCUMMOCTU OT pUCKa BO3HWKHOBEHMWS NoXapa;

Iy —  KoathduumeHT cHmKeHna ywepba BcregcTere (DM3NMYECKOro MOBpPeXAeHMA B 3a-
BMCHMMOCTU OT MPUHMMAeMbIX MepP NpPegoCTOPOXKHOCTH;

R —  PWCK;

F — paauyc kaTauweinca cepsl;

Rg — COMNPOTMBIEHWE 3allUTHOro akpaHa kabensa Ha eQuHULY ANWHBI;

Rt — MpUeMIIEMbIA PUCK;

Ry — KOMMOHEHT pucka ans B3Y;

S — paccTosHME MeXy 3a3eMnsLLMMU ANeKTpogamu;

Tp — BpeMs B Yacax 3a rog, B Te4eHne KoToporo Ngn Haxogatcst B ONacHOM MecTe;

tunn T — Bpewms;

At — BPEMEHHOW UHTepBearn;

Ty — BpPEeMEeHHOW napameTp;

t|0ng — NpPoJOMKUTENBHOCTb ANUTENBHOIO yaapa MOMHUMK;

Uy, U, — nrajeHue HanpshkeHna Ha aHo4e WK KaTtoae;

Ue — HanpsKeHue Mexay 3allUTHbIM 3KpaHoM kabens u npoBogHMKaMK;

Uy — HOMWHanbLHOE BblAEPKMBAEMOE UMMYMNBCHOE HaMNpsXeHue (3aluaemMoro obopy-
[0oBaHus);

Up — YPOBEHbL HaMpPsKeHUA 3aLUnThl;

Q — 3apsag ToKa MOMHWK;

Qfiash — 3apsag ToKa MOMHUK;

Qshort — 3apsag Toka KOPOTKOro yaapa MOoSTHUK;

ang — 3apsag Toka AnWTenbHOro yaapa MOSTHUK;

Ve — CcpedHerofoBoe 3HaYeHWe CKOpPOCTW BeTpa Ha BLICOTe OCU BeTpokoneca, M/c;

W/R — yAenbHas aHeprus;

Z7 — TOMNHOEe NepexogHoe CONpoTUBIEHUE;

o — TemnepaTypHbIA KoadyuumeHT conpoTuenenns (1/K);

¥ — MNOTHOCTbL MaTepuana;

Hg — BO34YyXONPOHMLAeMOCTb (BakyyMm);

O] —  MAarHMTHbIA NOTOK;

p — COMPOTUBIIEHKE;

Po — yaenbHOe OMUYecKoe COMpPOTUBMAEHWE NPpU TeMNepaType oKpyxatLllen cpeqbl;
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O] — Tewmnepartypa;

0, — Ha4anbHasa TeMneparypa;

0O — Tewmnepartypa nrnasneHus;

0, — Temnepartypa okpyKalLen cpebl.

5 CokpalieHusn

B nacmosiwiem cmaHBapme rNpuMeHeHbI cnedyfol.uue COKpalieHus:

CFRP — nnacTtuk, apMWpOBaHHbIFA YrNepoaHbIM BOMOKHOM (YrnennacTuk);

CG — MOIHUSA Mexay obnakom v 3emmnen;

DE — 3hheKTUBHOCTL OBHaApYKEHMS;

GFRP — nmacTuk, apMUpPOBaHHbIWM CTEKITOBOMOKHOM (CTEKNONNACTUK);

IC — BHyTpuobnayHas MonHus;

LLS — cucTema obHapyXeHWsa MOMHWIA;

HACA — HauuoHanbHOoe ynpaeneHWe Mo a3poOHaBTMKE W WCCMNEeAOBaHMI0 KOCMUWYECKOro Mpo-
cTpaHcTBa. ®PegepanbHoe BegoMcTBO npaBuTenscTBa CLUA;

SEMP — KOMMYTaUWOHHBIA 3MeKTPOMarHUTHBIA UMNYILC;

SCADA — TuMn nakeToB MpWKNagHbIX NporpaMM, npegHa3HaqeHHbIX Ans paspabotku nnm obecne-

yeHus paboTbl B peansHOM BpeMeHWn cucTtem cbopa, 06pabotku, oTobpaxeHus n ap-
XMBMPOBaHUA WHGopMaumy 06 o0bekTe MOHWTOPWMHIA UNKU ynpaenexHus (Supervisory
Control And Data Acquisition — gucneTtdepckoe ynpasneHue v cbop AaHHbIX).

6 BospencTtBme MonHuu Ha BJY

6.1 O6wme nonoxeHus

BospgeiicTBrMe MonHuK Ha B3Y B 3aBUCMMOCTM OT 3Ha4YeHUi napamMeTpoB ToKa MOMHWKW onpenensioT B
cootBeTcTBUU ¢ FTOCT P M3K 62305-1.
OnucaHue TaKoro sIBMeHus, Kak MOMHKUS, Mo OTHOLLEHWIO K B3Y npuBeneHo B npunoxeHun B.

6.2 NMapameTpbl TOKa MOMHUU U YPOBHW MONHKWe3aWNTLI

[Ons pacyeta, aHanv3a v ucneitainin CM3 B3Y 1Mcnonb3yoT napameTpbl TOKa MONHUK, YCTaHOBMNEHHbIE
B FTOCT P M3K 62305-1.

B cootBetctBMKM ¢ MOCT P M3K 62305-1 ycTaHOBNEHO 4YeTbipe YPOBHA MonHWesawuTsl (YM3) B3Y.
Ona kaxgoro ypoeHsa YM3 ycTaHoBNeH HAbop MUHUMANBHBIX M MakCUMarbHbIX 3HAa4YeHWIA NapamMeTpoB TOKa
MOIHUK.

MakcuManbHble 3Ha4YeHWsa napameTpoB MOMHUKA NPU YypoBHE MonHuesawuTtsl YM3 | He byayT npeBbl-
LWeHbl ¢ BepoATHOCTbI 99 %. MakcumanbHble 3Ha4YeHus napaMeTpoB MOMHWK Ans YpoBHA YM3 Il cHuKeHbI
Ha 25 % OTHOCUTENbLHO 3Ha4veHun, cooTeeTcTBYoWNX YM3 |, n Ha 50 % ans yposHen YM3 Il v IV (nuHenHoe
cooTHowexne ang I, Q v di/ldf n keagpatudHoe ansa W/R). BpemeHHble napamMeTpbl OOUHAKOBLI AMNS1 BCEX
YpPOBHEN 3aLUNTHI.

MakcumaneHble 3Ha4yeHWs NapaMeTpoB MOMHUKW, BbidepxuBaeMble B3Y npu pasnuuHbIX YPOBHAX
MOMHMEe3aLmMTbl, NpuBedeHsbl B Tabnuue 1. 3TM napameTpbl UCNONL3YHOT ANA NPOeKTUPOBaHWUSA 3NEMEHTOB
MONHMe3alnThl (Hanpumep, Bbibopa NonepevyHoro ce4eHrsi MONMHMEOTBOAOB, TOMNLWWHBLI MeTannyeckux nna-
CTWH, 4ONYCTUMON TOKOBOW Harpysku Y3WI1, npomexyTKOB ONSA NpeaoTBpalleHnsa OnacHOro MCKpeHus), a
TaKke ONs onpeferneHua napaMeTpoB UCMbITaHWA, MOOENUPYHOLLWX BO3OEACTBME MOMHUU HA Takue 3remMeH-
Tbl (cM. npunoxenne C u FOCT P M3K 62305-1).

Ons B3Y, ycTaHOBMNEHHBIX B palioHax ¢ BOMNbLIMM KOMMYECTBOM BOCXOASLLMX MOMHWIA, B YACTHOCTU B
3MMHUA Nepuog, MOXET ObiTb He0BX04MMO MOBbLILEHWE NMPOYHOCTM BO3AYLUHBIX CMCTEM MepexBaTa MOMHUK
(HanpvMep, NPUEMHWKOB) OTHOCMTENbHO 3MEKTPUYECKOro 3apsiia Npu paspsie 00 YPOBHS MOMHWE3aLLUThbI
Bbiwwe ypoBHs |, Q. = 300 Kn. [laHHbIn napameTp onpeaensiet u3Hoc (NnasneqHvwe) Matepuarnos u, Criefosa-
TenbHO, BNUSAET HAa HEOBXOAUMOCTL MPOBEAEHNS TEXODCMYKMBaHWA BO3OYLIHbLIX CUCTEM MepexBaTa MOIMHUM,

10

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 14 /160
CrpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-54418.24-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68259
https://gostexpert.ru/gost/gost-54418.24-2023?utm_source=pdf&utm_medium=68259&utm_term=page

FOCT P 54418.24—2023

MCKPOBbIX 3230P0OB W T. M. (T. €. KOMMNOHEHTOB, MOABEPXKEHHbIX 3p031K n3-3a obpasoBaHua ayru). B mecTHo-
CTSIX, NOOBEPXKEHHbIX 0O6pa3z0BaHNID MOMHWA B 3UMHWA NEpUoL, YPOBHW 3MeKTPUYEeCcKOoro 3apsaga MoryT fo-
cTuraTtb Qﬂash = 600 Kn 3a cyeTr BocxogawWwMX MOMHWA B 3UMHUIA Nepuod. Kpome TOro, crniegyet y4yuTbiBaTb
BO30EMCTBME W KONUYECTBO HELLTATHBIX CUTYaLMIA Nepes TeM, Kak noTpebyeTca NpoBoaUTL TEXOBCNYKUBAHKE
(cm. pononHUTENbHYK MHOopMaUu B pazgene 7 v npunoxedun D. B Tabnuue C.2 npuBefeHsbl napamMeTpbl
UCMbITAHWIA ANs MOMTHWIA B 3UMHWIA nepuog).

MapameTpbl TOKa MOMHWW, YKasaHHble B Tabnuue 1, oTHocsaTes kak kK BAY, pasmelaemMbim Ha cylle, Tak
u Kk B3Y, pasmeliaemMbiM B Mope.

Tabnuya 1 — MaxkcumanbHble 3HAYEHWSA NapameTpoB TOKa MOMHWWM AN pasfnu4YHbiX YPOBHEW MOMHWE3aLWTbI
(FOCT P M3K 62305-1—2010, mabnuua 3)
YpoBeHb MonHuWesawuTel (YM3)
MapameTpel 0O6o3HaveHune EauHuua namepexun | ; " v
[Mepeblii NONOXUTENbLHBLIA KOPOTKWIA yaap MOITHUK
MukoBbIA TOK / KA 200 150 100
SnekTpu4ecknin 3apag Qqhort Kn 100 75 50
YaenesHan aHeprua W/R MOx/Om 10 5,6 2,5
[MapameTpbl BpemeHu TyT, MKC/MKC 10/350
MepBbIit OTPULATENLHBIN KOPOTKWIA yaap MonHuu!)
MukoBLIA TOK / KA 100 75 50
CpenHasa cKopocTb HapacTaHus TokKa difdt KA/MKC 100 75 50
[MapameTpbl BpemMeHu T, MKC/MKC 1/200
[Nocneayrowmin KOPOTKMIA yaap MOMHMM
MvkoBbIA TOK / KA 50 37,5 25
CpenHaa cKopocTb HapacTaHusa Toka di/dt KA/MKC 200 150 100
[MapameTpbl BpemeHu T/, MKC/MKC 0,25/100
OnuTenbHbIA yaap MonHum
3nekTpU4ecknin sapsaga Qiong Kn 200 150 100
[MapameTpbl BpemeHu TIong c 0,5
Paspan
3nekTpU4ecKnin sapsaa Qfiash Kn 300 225 150
1) 311 paHHble NpeaHasHa4YeHb! TOMBKO AMA PACHETOR U HE MOTYT BbITh NPUMEHEHBI NPU UCMLITAHUSX.

MpumeyaHuns

1 3awwmTa OT MOMHWIA, Y KOTOPbIX MakcMMarbHble 1 MWHUMarbHblE 3Ha4YeHVs NapaMeTpoB MPEeBbILAT 3Ha4YeHnA
ana YM3 |, tpebyet npumereHua Bonee adphekTUBHBIX Mep, KOTOpPblIE MOXHO BbibpaTk MO OTAENBHOCTM, HO BCErga co-
rMacHo HacTosALWeMy CTaHAAPTY (B COOTBETCTBUM C YKa3aHUSMW MO MNPOEKTUPOBAHWIO W UCMBITAHUAM).

2 NHdhopMaumnsa No BOCXOOALWUM paspsgamMm MONMHUK NpuBedeHa B [2].

3 Cratuctuueckan ocHosa ansa Q.. = 600 Kn, npeacraensiowein 99 npoUgHTWINb 3NeKTPUYECKoro 3apaaa B Boc-
XOAsAWeN 3MMHENn MonHUK, npueeaeHa B [3].

Wcnonbayst MUHMMarbHbIE 3HAYEHWA aMNNUTYAbl TOKa MOMHWK ANsi pasHblX ypoBHel YM3, BblumchsaoT
paguyc kataulencs ciepbl AnsS onpeaeneHns 30Hbl MonHuesawmutel 3M3 Og, koTopas He noaBepraeTcs Ka-
caHW MONHWW. MUHUMAanNbHLIE 3HAYEHUA NapamMmeTPoB TOKa MOMHUKM BMECTe C COOTBETCTBYHLMM pagnycom
kaTsulenca cepbl NpuBefeHsbl B Tabnuue 2. Mx ncnonb3yloT ANs pasMelleHsa Bo34yLWHOW CUCTeMbI nepe-
XBaTa yaapoB MOMHUK, a Takke ana onpeaenesns 3M3 0.
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Tabnuua 2— MuHuManbHble 3Ha4YeHUs NapamMeTpoB MOMTHWUKM M paguyca kaTsawencs ciepbl B 3aBUCUMOCTH OT YPOBHSA
MonHuesawuTel (FOCT P M3K 62305-1—2010, mabnuya 4)

Kputepun nepexeata YpoeeHb MonHuesawmuTel (YM3)
MapameTp | Obo3HaveHue | EavHuua namepexnsa | | 1] | 1] v
MvkoBLIV TOK / KA 3 5 10 16
Paguyc kataweiica ccepol r M 20 30 45 60

7 OueHKa BO3aeMCTBUSA MOJTHUM

7.1 O6wmMe nonoxeHuUs

OueHKa Bo30eACTBUSI MOMHUM UCMONb3yeTcs ANA onpeaeneHus:

1) ypOBHA MONHME3alWnTbl, He0BXOAUMOro Ansl KOHKPETHOro BO3AENCTBWSA, ONpeaensitolero Makcu-
ManbHbIe pacHeTHeie TpeBoBaHWsA ¥ YPOBHW UCTILITAHWUI NPYU NPOBEAEHUM NPOBEPO4HbLIX UCMLITAHUKA, yKasaH-
HbIX B NpunoxeHuu C;

2) rofoBOI YacTOThLl MOIMHWIA, UCTONbL3YyeMOoi ANS onpegeneHusa cpoka cnybbl M3HaLLMBaOLLMXCA KOM-
NMoHeHTOB 1 nogcucteM. MNMpeanonaraeMoe Bo3AeicTBME (YACTOTa M KECTKOCTL) AOMKHO BbITh COrMacoBaHo ¢
WHTepBanamMu NpoBepoK, TeX0DCNYKUBAHUA U 3aMEH.

Ecnu no ymonuaHuo gns pacyeToB BhiGpaH ypoBeHb YM3 |, oueHKa pucka BO3OENCTBUA MOSHUMKU He
AOIMKHa BKIOYaThL 9Ty 4acTb pasgena 7. B aTom cnyyae crnefyeT NpoBOAWTbL U OOKYMEHTUPOBATh TOMLKO
OLIEHKY rofloBOro Bosgercteusa Ana BOY v nnowanky, a Takke puck TPaBMUPOBAHMSA KUBLIX CyLLecTB. Yka-
3aHus Mo Krnaccugurkaumm yuepba ot MOHMI Ha OCHOBE MEHeKMeHTa pucKa NpuBedeHbl B NPUNOXeHU E.

Ons BOY HeobxoguMo MCMonb30BaTh MOMHUE3ALWNUTY Kak Mepy 3allMTbl OT 3KOHOMMYECKUX YObITKOB
BCMNeAcTBME NOBPEXOEHMS, OT ONACHOCTKU ANst XUBbIX CylecTB (rnaBHbIM 06pa3oM obcnyxKuBatoLwero nepco-
Hama) U Kak cpecTBO YMeHbLUEHUs 06bema HeobxoaUMOoro TeXoBCnyXUBaHKUS.

Mpu npoekTnpoBaHun CM3 cregyeT y4WTbIBaTL ONACHOCTL YAApPOB MOJTHUM M MOBPEXOEeHUs KOHCTPYK-
LMK, OnA KoTopoil paspabaTteiBaeTcs MonHuesalwuTa. lNospexgeHve MonHWern HesawuuieHHon BAY moxeT
3aTPOHYTL NONACTW, MexaHWU4eckne JeTanu, a Takke 3MeKTpoCUCTeMbI U cucTeMbl ynpasneHus. Kpome Toro,
Noau, HaxodsuMecs Ha B3Y unu psaomM ¢ Hel, NoABEpranTcsl ONAcHOCTKU OT LWArOBOro HanpsixeHusa/Hanps-
*KEHWs! NPUKOCHOBEHUS UMW B3PLIBOB U NOXAPOB BCMEACTBUE yaapa MOIMHUN.

3agaya CM3 — ymMeHbLINTL ONacHOCTL [0 NPMEMNeMoro YpoBHS Ry. Mprnemnemblii ypoBeHb OCHOBBI-
BaeTcA Ha AOoMyCTUMOM pUCKe, ecni y4yuThiBaeTcs GezonacHocThk YenosBeka. Ecnv puck Hbke ypoBHS, OoO-
nycTMMOrO NSt YeroBeka, TOrga HeobxoAMMOCTL B AanbHenwen 3almTe MOXKET UCXOAUTb TOMbKO M3 9KO-
HOMWYECKOTO aHanuaa, KOTOpbli NpoBOAsAT NyTemM OLeHKU cToMMocT CM3 no cpaBHEHWIO CO CTOMMOCTbLIO
YCTpPaHEHUs MOBPeXAeHWs, KoTopoe oHa ByfeT npegoTepallaTe.

YNOMHOMOYEHHbIE OpraHbl AOMKHbLI ONpefenuTb 3HavyeHue NMpUeMnemMoro pucka. PenpeseHTaTUBHOE
3HaueHWe NpuemMnemoro prucka Ry, KOraa yaapbl MOMHWM MOFYT CO3[aTh PUCK yTpaThbl YENoBEeYeCKON XN3HKU

Mnwn NnpuobpeTeHnst XpoHUYecknx 3aboneBaHni, cocTaBnseT 1075 rog™ .

MpumeyvyaHme — 3HadeHMs npuemnemoro pucka npusegeHol B [OCT P M3K 62305-2.

Puck kacaHusa yaapoB MOMHWM KaKWX-NMOO KOHCTPYKLMIA 3aBUCUT OT BbICOTbI KOHCTPYKUWW, penbeda
MECTHOCTU U MECTHOMO YPOBHA aKTUBHOCTW MOMNHWMIA. PUCKMW, CBSA3AHHBLIE C MOMHUSIMU, MOXHO AeTanbHO oLe-
HUTbL No FOCT P M3K 62305-2.

OueHKa 4acToThl BO3HUKHOBEHUA MOMNHWIA B 7.2 cooTtBeTcTBYeT FOCT P M3K 62305-2.

MNporHo3vMpoBaHMe pUcka nonagaHwa MOIMHWIA NpegycMaTpuBaeT OLEHKY yAapoB MOnNHWM B B3Y unu
B6nu3m Hee, a Takke 1 BOGNN3M COEQUHEHHBIX C HEW NNHWIA KOMMYHVKauuMiA. KonuyecTBo nonagaHvin yoapos
MonHun B BQY B coctaBe BOC cnoxXHO NporHo3npoBaTth W3-3a CUNbHOTO BNUSIHUS MECTHOTO penbeda BMecTe
C MECTHOW aKTMBHOCTbK MOMNHWMA. A KpoMe Toro, BOY uCnbITbIBAIOT HUCXOASILLME U BOCXOASLLME paspsabl
MOSHUWIA B PasnU4HbIX NPONOpUMAX B pasnMuHbIX MecTax pasMelleHusi. MeTogomnorus, ucnonsayemas ans
oLeHkM 0bLLero KonuYecTBa yaapos MOMNHWIA, nonagawowmx B BAY B coctase BAC, a Takke NpoueHTHoe OT-
HOLLEHUEe BOCXOOALMX MOMHWIA onucaHbl B D.2.

WNHbopmaLumsa 0 MeCTHbIX rPO30BbIX YCNOBUSX AoMKHa OblTe cobpaHa Ans Bcex nnowafok npegnonara-
emoro pasmelleHna BAY (HanpymMep, B BbICOKUX LUMPOTAX, I4e 3MMHAA MOMHWUA MOXET NPeacTaBnAaTbL 0cobyto

yrposy).

MpumeyvyaHue — MHpopmaunio N0 BOSHUKHOBEHUIO MOSTHWIA 3UMOI B MUPe CM. B NpUnoxeHun D.
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OueHka pucka 3aBUCUT OT TOMHOCTU aHanMa3nMpyemMbliX AaHHbIX. TOYHOCTb OLEHKU ByaeT Takon xe unu
MeHee, YeM TOYHOCTb MCMOMNb30BaHHbIX OaHHbIX. OLeHKa pucKa ABnAeTcsa BepOATHOCTHOW XapaKkTepUCTUKON,
AaHHble 0 BO3HUKHOBEHWUW MOMHUKN SBMNSKTCA CTATUCTUYMECKUMU CPEOHUMM 3HAYEHUsIMU, a CaMO BO3HUKHO-
BEHWEe MOIMHWU ABNAETCS CrydaliHbiM No CBOEMY XapakTepy. MNoaToMy He credyeT OXMaaTh, YTO KpaTKocpoY-
HbI MPOTHO3 KONMMYeCcTBa Cry4Yaes BO3AEWCTBUS MOMHUM Ha oTAenbHble BOY unu B3C GygeT o4eHb TOYHBIM.
OueHKka prcka gaeT BO3MOXHOCTb ONpeaeniTb YPOBEeHb CHUMKEHWUS] pUcKa Npu UCMOMb30BaHUW MOMHWEe3allu-
Thbl ¥ NO3BONAET CPaBHUTL PUCKK ONS pasnuyHbIX npoekToB BAY (cm. npunoxexue D).

7.2 OueHKa BNUAHUA Yucna ygapoB monHuu Ha B3Y unu rpynny B3Y

7.2.1 JleneHue onacHbIX cOBLITUIA, CBA3aHHbIX C yAapaMu MOMHUWIA, Ha KaTeropuum

CpenHerofoBoe YMCNo OnacHbIX COBLITUIA, KOTOpLIE MOTYT BbIThb onacHeiMK Ans B3Y, moxkHO nogpas-
OEennTb Ha cobbITUS:

Np — n3-3a nonagaHusa yaapa MonHuu s B3V, ro,u,'1;

N,y — un3-3a ygapa monunu 86nnan BAY (B npegenax 350 m), rog™ "

N| — n3-3a nonagaHus yaapa MonHuu B MMHUM KOMMYHWKaLWKA, COeAUHEHHbIe C B3Y, ro,q'1;

N, — n3-3a yoapa MonHuu BOMU3N NMUHUIA KOMMYHUKALIWIA, COEOUHEHHBIX ¢ B3Y, ro,u,'1;

Np, — u3-3a ygapa MonHum B cocefHue BAY vnu gpyrue cocefiHWe COOPYKEHMst Ha JanbHEM KOHue
MUHUN KOMMYHUKaLWA, COeqUHEeHHON ¢ 3awuaemon B3Y, rop,_1.

7.2.2 OueHKa cpegHero yncna ygapoB MOMHUM, Nonagarwmux B oguHO4YHY B3Y

7.2.2.1 Obwme nonoxeHus

CpenHerofoBoe 4YnCno yaoapos MonHuv B BOY unu rpynny B3Y onpenenstoT no gopmyne

= : ; 5 -6
Np = Ngg - Ap - Cp - 1077, (1)
roe Ngg — MNNOTHOCTb YapoB MOMHUIA B 3eMrio Ha 1 kM2 3eMHOI NOBEPXHOCTY B rOA;
Ap — nnowaak 0bnacTty 3awWwmnThl OT yaapos MonHun B BAY, M2 (pacueT napameTpa — cm. 7.2.2.3);
Cp — KoachduUMeHT pasMellieHns, XapakTepusyoLuii penbed MecTHOCTU (pacdeT napameTpa —

cM. 7.2.2.4).

M punmMmedyaHne — Ha y4dacTKax ¢ oTdenbHbIMWN BblICOKMMW KOHCTPYKUMAMW PEKOMEHOYETCA OLUEHMBATDL ND bonee
TOYHO.

Pa3psabl MOMHWIA C MHOTOYMCTIEHHBIMI TOUKAMU YOAPOB B 3€MIM0 YABaWBAKOT YKCNO YAAPOB MOMHWIA B
semnio Ng (cm. [4]), n noaTomy:

Ngg = 2Ng, (2)
rae Ngg — TNMOTHOCTL yAapoB MOMHWIA B 3eMIio Ha 1 KMZ 38MHOW NOBEPXHOGTM B rof;
Ng — uucrio yaapoe MOMHWIA B 3eMITI0 Ha OKpyxatowen BIY Tepputopumn (nokansHoe 4mcno yaa-

POB MOMHUM B 3eM1I0), kM2 - roa”~ ! (pacyeT napameTpa — cM. 7.2.2.2).
MpumevyaHune — HekoTopble cUCTEMBI OGHAPYKEHUS MOTHWIA MOTYT NPAMO onpefensiTs Ngs.

CnegyeT y4nTbiBaThb, YTO ANS CMOXHbLIX YCIOBWIA OKpyXKatoLlen cpedbl MOTyT BO3HWKaTb CWUIbHbIE MO-
rPELUHOCTW MPOrHO3MPOBaHWSA M3-3a yBEeNUYeHus nnowaam cbopa ygapos MOMHUM MK KoadduumeHTa pas-
melleHust. bonee nogpobHO onpefeneHne 3TUX NapaMeTpoB AN OLEHKM CPefHEero Yucra ygapoB MOMHUK
onucaHo B D.2.

7.2.2.2 CpepgHerogoBoe 4YMCNo yaoapoB MOMHUK B 3eMITH0 Ng B MecTe HaxoxaeHus B3Y

[lna paioHOB, B KOTOPbLIX HET Ha3eMHbIX TOMEK pErncTpauumn cuctem obHapyXeHUsa MOMHUIA, CPpeaHero-
JOBOE YKCIO yO4apoB MOMHMUW B 3eMII0 Ha OKpyxalolweln BOY Tepputopumn pekomeHayeTcs onpenensTb Kak
[ONs1 PEMTMOHOB C YMEpPEeHHbLIM KIuMaTtoM no popmMyne

Ng = 0,25N,, ()

roe Ny — obuwee uncno (B 3emnio CG + B obnako IC) onTuyeckux yaapos MonHum Ha 1 KMZ 3eMHOIA Mo-
BEPXHOCTW B rog, no gaHHeim HACA [5].
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MpumeyvyaHuns

1 O4yeHb BbICOKWE OAMHOYHO CTOALLME KOHCTPYKLMU MOTYT U3MEHUTL YMCNO YA3pOB MOMHWIA B 3eMMI0 nobnuzocTty.
B atom cnyyae npu paspabotke CM3 pekomeHOyeTcs AONONHUTENBHO U3YYUTh AaHHEIE cUCTEM OBHapYKeHUs MOMHUA.

2 B 6onbLlIMHCTBE paioHOB MMpa NoKa3aTtens MHTEeHCMBHOCTM rPO30BOIM AeATENBHOCTM MOXET BbITh NMONy4YeH no Ha-
BrrogeHnsiM ONTUHECKOTo M3NYyYeHUs Paspagos MONHUA. [laTymkM, yCTaHOBNEHHBIE HA CNYTHUKAX, pearnpytoT Ha BCe TWMbI
MOFMHUWA C OTHOCUTENbBHO OOQMHAKOBbIM MOKPLITUEM BCEX PErVoHOB. B cpegHem gaHHble no MNoTHOCTW, NOMyYeHHbIe No
ONTUYECKOMY W3MYYEeHWUIO, Aal0T MYULLYI0 OLEHKY MIOTHOCTW paspsiaoB Ha 3eMIk, YeM HabnogeHns 3a rpo3amMu, KoTopble
MMEeNT LUMPOKWE Npeaerbl COOTHOLLEHUS MeXAy NNOTHOCTEI0 Pa3psiAoB Ha 3eMI0 M FPO30BLIMU YacaMu MW NPO30BbLIMM
AHAMK. CyLUECTBYHOT Takke perMoHanbHble OTNWYNA B OTHOLLEHWWM Yvcna paspsgoB MonHuu Ha zemnio CG k obwemy
yncny paspsgos (CG B pegakuyuu: IC).

JNokanbHoe YMcno yaapos MOMHUK B 3eMmio ¢ Bonee BbICOKOW TOYHOCTbH MOXET ObiTb MOMYyYeHO No
OaHHbIM cucTembl oOHapyxeHus monuui (LLS). Korga TpebyeTca Gonee BblCOKasi TOMHOCTb, crlegyeT CKop-
peKTMPOBaTL NMOoKanbHOE YUCMOo YAAPOB B 3eMMI0, UCMoMb3ys opmyny

N,
N —"Gus ,
G cormrected = pg (4)
ra€ NG corrected — CKOPPEKTMPOBAHHOE CPEAHErof0BOe YMCNO YAAPOB B 3EMII0 C yYETOM 3(PEKTNB-

HOCTU CUCTEMBI OGHAPYXeHNs MOMHWiA, km~2 - rog ™ ";

— CpegHerogoepoe 4ncno yoapoB B 3eMIT0 UITK 4YMCno, nony4YeHHoe OT CUCTEM 06Hapy—

GLLS
KEeHUSA MOMHKUIA, kM2 - ro,u'1;
DE — adbdekTuBHOCTE 0BHapyXeHus paspagda Wnu ygapa MOMHWWM Ha €AWMHWLY CUCTeMbl
obHapyxeHua MonHuiA (Hanpumep, Ha eguHunuy cetn LLS-Network) B nHTepecyrowem

pernoHe.

MpumeyvaHuns

1 3 dheKkTUBHOCTL 0OBHAPYKEHUS BOCXOAALLMX MOMHWA, reHepupyeMblx oT BAY, ctaHaapTHOW cucTemon obHapy-
EHWUS MOMHWIA MHOTO HUKE, YeM HUCXOOALMX, MOITOMY 3HAYEHWE NNOTHOCTU OAHOKOMMOHEHTHBIX MW MHOFOKOMMOHEHT-
HbIX Pa3pAAoB MOMHUK HA 3EMII0 HE BKMKOYAET BCE BOCXOAAWME paspsasl MONHWIA.

2 3Ha4veHue addeKkTnBHOCTU 0BHapyeHua DE, ncnonb3yemMoe B pacdetax, peKoMeHAyeTcs YTOYHUTL C nocTas-
LLIMKOM AaHHBIX CUCTEMbI ODHApYXeHWst MONMHWIA. [nNa NpoCTOW OLEHKX W OLEHKW C Manol TOYHOCTbIO 3TOr0 napameTpa
abdekTMBHOCTE 0BHapyXeHWUA NPUHMMAT paBHON eavHULE.

3 JononHuTeneHble ykasaHWs No MCNonb30BaHuio cucTem oBHapyXeHus MOMHWIA ANS OUEHKW Yucna yoapos
MOJSHWIA CM. B [4].

7.2.2.3 Nnowagk obnacTtu 3awwmMTsl OT y4apoB MONHUKM B OTAENBHO cToAwyo BAY v rpynny B3Y Ap

Mnowans obnacTu 3aWuTel OT yOapoB MOMHWKW B OTOENbHO cToAwyk B3Y — 3to npuneratwowas
NOBEPXHOCTb, OrpaHUYEHHas OKPYXXHOCTLIO paguyca, paBHOMO PacCTOAHWMI0O OT OCKM KOHCTPYKUMU OO0 TOYKM
nepece4eHns NPsSMon NMHUK, NPOXoAsLUEe Yepes BepPXHIO TOYKY KOHCTPYKUKMK nofd HaknoHoM 1:3, ¢ noBepx-
HOCTbH 3eMITn.

PekomeHayeTtca npeacrtaensatb Bce B3Y B Buae BbICOKOW BallHW BLICOTOW, paBHOW BbLICOTE CTYMULbI
nroc oouH paguyc BeTpokoneca. [laHHasa pekomMeHgoauus npumeHumMa anst B3Y ¢ niobeiMm TMnom nonacten,
BKMKOYAA NoNacTu, U3roTOBMEHHLIE U3 HEMPOBOASALLErO MaTepuana, Takoro Kak CTEKTONMacTuK.

Ha pucyHke 1 nokasaH npumep onpegeneHvs obnacTtu 3allnThl OT yAapoB MonHuK B B3Y, pacnonoxkeH-
HOWM Ha paBHWHHOW MECTHOCTUW. 3TO Kpyr paguycom B 3 pasa Hbornblue BbICOThl YCTaHOBKM.
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YknoH 1:3

MecTononoxeHue
BOY

TpoiHas BeicoTa BAY

QObnacTb 3aWuThl
OT yAapoB MonHuu B BAY

PucyHok 1 — Q6nacTb 3aWunThl OT y4apoB MOSHMM B B3Y, pacnonoXeHHOW B paBHUHHOW MECTHOCTU

CpeOHerogoeoe YUCNo yoapoB MOMHWK B OTAENBHO CTOSWYH B3Y, pacnonoXeHHYH Ha paBHUHHOW
MecTHocTH, npu Cp = 1 paccunTeiBaloT no chopmyne

Np=Ngg - Ap - Cp - 1078 = Ngg - 9n - H2 - 1076, (5)

roe H — BbicoTta B3Y, m.

Mpwu onpegeneHun nnowagn obnacTu 3aluTbl OT YA4ApPOB MOMHWUKM BCEA BETPOBOW 3MEKTPOCTaHLMM
ApEe CneayeT yunThiBaTh NepexkpbiTMe nnouwaaen obnacty sawnTsl coceaHnx BAY. B aTux cnyyasx nnowa-
av obrnacTu 3awunTel pasgensaT Mexay BOY B MecTax nepecedeHusi rpagMeHTHLIX NIMHWA, MpoXogawmx n3
BEpPLUMH YCTAHOBOK Mod HaknoHom 1:3, 6e3 y4eta pasHuubl BLICOT OKpyXakLlein MecTHocTu. Ha pucyHke 2
nokasaH npuMep nnowaan cbopa ygapos MonHum BOC, cocToswwein u3 gecstu BAY.

Pucyrok 2 — lMNpumep nnowaau obnactv 3awmTel oT yaapos monHuu B BOC (ADWF) ¢ pecateio B3Y (4epHble To4KM)
C Y4ETOM NepeKpbIBaHNUS

15

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 19/160
CrpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-54418.24-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68259
https://gostexpert.ru/gost/gost-54418.24-2023?utm_source=pdf&utm_medium=68259&utm_term=page

FOCT P 54418.24—2023

7.2.2.4 KoahdwuneHT pasmelerus BOY Cp

PacnonoxeHne B3C moxeT nMmeTb BonbLUOe BNUsiHUE Ha CPEAHErogoBOE YACMO yOapoB MonHuin B B3Y.
HekoTopble ycnoeus BeOyT K YBEMUYEHUIO YMCNa BOCXOAALLUX MOMHWIA OT B3Y vnu kK yBeNUYEHWHO Yncna HUC-
X0OAWMX MonHui. MecTHaa Tonorpadus, HanpuMMep ropHblid pensed U BbICOTa Ha YPOBHEM MOPS, MOXET
CWUMBHO BNUSATE HA UHTEHCUBHOCTL MPO30BON AeATENBHOCTM KaK BO BPEMSA TENIOro, Tak U XONOOHOro CEe30HOB.
Bonee TOro, npn 3MMHKX rpo3ax CO34aTCs YCroOBMs, CNOCOOCTBYIOWME 3aPOXKAEHNIO BOCXOARALLMX MOMHUNA
OT BbICOKMX 06bekToB. [1ns 6onee TOYHON OLEHKM CPeqHerogoBoro Yucna ygapos mofHum B B3Y unu rpynny
B3Y Np pekomeHayeTca yBenuunTb KO3 DULVNEHT pasmelleHnst, YTo6bl y4ecTb BMAHNE MECTHbIX NOroAHbIX
YCITOBUI 1 TONorpadguu.

Tpu paHee onucaHHbIX NapaMmeTpa (rpo30Basi aKTUBHOCTbL 3UMOW, CIMOXHOCTbL penseda U BNUSHWUE Bbl-
COThbl HA YPOBHEM MOPS1) TPYOHO OLEHUTL KONMUYECTBEHHO, OHWU MOTYT CUITLHO OTNWMYATLCA B 3aBMCUMOCTU OT
KOHKPETHOro MecTa pasmelleHns B3Y (gononHuTenbHy MHopMaumio cM. B npunoxeHun D). 3To cBAzaHo
C TEM, YTO 3UMHMKE TPO3bl MMEKT PA3NMYHble XapakTEPUCTUKMA MPU Pa3NUHHOM PacMoNOKEHWW: TOPHAA UNu
XONMWUCTasi MECTHOCTb MOXET ObITb NpeacTaBneHa MHOXECTBOM MUKOB U BbICOT. B nepnoa 3MMHWX rpo3 MoryT
TaKkxke BNUATL BbICOTA MecTopacnonoxeHus B3Y Hag ypoBHeEM Mopsi M BbiCOTa LieHTpa 3apaga obnakos.

BOC, pacnonoxeHHble Ha nobepexbe K B MOpe, TAKKe MOTyT yBENMYMBaTL CpefHerodoBoe YUCno yaa-
poB MonHuu B BAY unu rpynny B3Y (Np), n 310 MoxeT npueectu k HeobxoaMmocTn npuMmeHeHns 6onee Bbl-
COKOro KoadduumeHTa pasmeLleHus.

7.2.3 OueHka cpegHerogoBOro YMcna yaapos MonHuu Bonusm B3Y

CpepgHerogoBoe YMcno yaapos MmonHum Bbnvam B3Y onpegenstoT no dhopmyne

Ny =0,5 Ngg - Ay - 1075, (6)

roe Ay — nnowaab 06nacTtv 3awmnTbl OT yAapoB MOMHWUKM BOMU3u B3Y, M2, BKMIOYaeT TEpPPUTOPUIO B rpa-
Huuax 350 m oT nepuMmeTpa KOHCTpyKuuu. AM onpefensoT no dopmMyne

Ay =2 - 350 - (L+ W)+ 3502n. (6.1)

Hapnexalas monHuesawmta BOY v coeguHeHHbIX C Hel NUHUIA KOMMYHWUKaUWA Takxke BKIoYaeT 3a-
WMTY OT noBpexaeHuin BAY B pesynbtaTte yaapoB mofiHuK B6nu3m BAY 1 BOGNW3n coedMHEHHbIX C HEW MUHURA
KOMMYHUKaLINA.

MpumedvaHune — Ny, MOXKHO He yuuTbiBaTL AnA BIY ¢ obuieil Beicotor 6onee 100 M. B aTom cnyvae ctaHaapT-
Hoe paccTtosaHue 350 m oBbIYHO OXBaThIBAETCA NPAMBIMUW yOapamu MOMHUA.

7.2.4 OueHKa cpegHerogoBoro Yucna yaapoB MOMHWMW B IMHUKM KOMMYHUKaUWA, coeAnHeHHble ¢ BAY
KpynHbie BOY 06bIMHO NOACOEAVHEHBL! K CUCTEME BbICOKOBOMNbLTHLIX kabenei 1 Tawke 0BblMHO NOOCO-
EOWHEHb! K BHELHEMY LUEHTPY YNpaBneHus 4epes MUHWI0 CBA3W, Ha obe 3TV MMHUM KOMMYHUKAUWA MoryT
OKa3blBaTb BMMSHWE yOapbl MOMHUKA B NWHUIO Unv BEnnaun Hee (oM. pucyHok 3). B cnyyae, ecnu nuHWs cBA3M
ABNAETCH ONTOBONOKOHHOW NWHKWER (PeKoMEeHOYeTCs), PUCK ee NOBPEeXAeHUA MONHNER MOXKHO He YYUTbIBATb.

Mpumeyvyanune — HaB3C obnacTtu 3awuThel OT yaapoB MonHuWM cocegHux BAY yacto HaknagebiatoTca. B Takux
cny4asix nnowaaun obrnactu 3awmTel MOryT BeiTe NpocTo nogeneHsl mexay B3Y, rae nepecekatotca nuHum ot Bepxa B3Y
C yKrnoHom 1:3.
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YknoH 1:3 YknoH 1:3

Ap— nnowage obnactu 3awnTel Npu yoape
MOINMHUK BONU3U NIUHUK KOMMYHUKALUIA

A, =25LN\p

DOpyroe coopyeHue

Mecrtononoxexwe

AL = [Lc - S(Ha i Hb)] '\;B

A| - nnolaae obnacTu 3awmTel Npu yaape
MOIMHWK B NMHUN KOMMyHMKaLtHFI

PucyHok 3 — OBnacTu saluTel OT yaapos MOMHUK B3Y BbICOTON H, N COOPYXEHWUA BLICOTOW Hy,,
coeaMHEeHHBIX Mexay cobol npu NoMoLLM Noa3emMHoro kabens

Konv4ecTBo yOapoB MOMHUW B NIMHWMIO KOMMYHUKaL WA, coedvHeHHylo ¢ B3Y, onpenensaoT cornacHo
FOCT P M3K 62305-2—2010, npunoxeHue A, no chopmyne

roe Al — nnowaas obnacTtu 3awuThl OT YOapoB MOSTHUM B NIMHUKD KOMMYHMKaLWA, M2 (CM. PUCYHOK 3 1
Tabnuuy 3);
CI — MOHTaXHbld kKo3adduumeHT nuHuM: 1 — gna BozgywHon v 0,3 — AOns noasemHon
(em. FTOCT P M3K 62305-2 nns 6onee AnddepeHLpoBaHHbIX 3HaveHuin C));
Ce — Ko3(pPUUMEHT OKpyxatoLien cpeabl, paBHbIA 1 AN CenbCKUX panoHOB;
C; — TpaHcopMaTopHbIi KOa(PMUUMEHT ANS TUna NNHUA.

TpaHcopMaTopHLI KoaduumMeHT Cy = 1, ecnu MexXay TOYKOA KacaHusa MonHuM u B3Y Het TpaHc-
thopmatopa, u Cq = 0,2, ecnu TpaHchOpMaTop UMeeTcs. YUuThiBad, YT0 0ObIYHO BLICOKOBOMLTHLIN TPAHC-
chopmaTtop yctaHaBnusaeTca Ha bonbliunx B3Y, ons kabenen cpefHero HanpsieHus, NoAcoequHAKLLMX BAY
K ceTu, gonyckaetcs ucnone3osate C; = 0,2 (cm. FOCT P M3K 62305-2).

Mpumedanune — N =0 ons nodBoAHbLIX NMUHWA KOMMYHUKaLWA (NOOBOAHbLIE BbICOKOBOMbLTHbIE Kabenu u
kabenu ceasu).

Tabnuuya 3—Tlnowann obnactu salyTel OT YOAPOB MOMHWUA A BO3AYLIHON U A; NOA3EMHON NIMHWA KOMMYHUKaLLMIA

MapameTp BoagywHas nuHna MNog3emHasi NuHKA
A 6H, (L, - 3(H, + H,)) (Lo—3(H, + Hb))\’E
A 1000L,, 25L \p

lMMpumevyaHnHue — B mabnuue 3 ucnone3o6aHbl crnedyoujue 0b6o3Ha4yeHus:

L. — AnvHa nuHWM KOMMyHUKauui ot B3Y fo cnepytollel KOHCTPYKUMW Ha NuHWK. CrielyeT JomnycKaTk MaKcu-
ManeHoe 3HadeHune L, = 1000 m;

H, — BbicoTa B3Y, noAcoeanHEeHHOM K KOHLLY «a» NIUHUM KOMMYHUKaLWIA, M,

Hy, — BbicoTa B3Y (unu gpyroro coopyeHus ), NOACOEAUHEHHON K KOHLY «D» NIMHUN KOMMYHUKaLWIA, M;

H, — BbICOTa pacnonoXeHns MONMHUEOoTBOA0R NMMHUM KOMMYHUKAUWA Hag, 3eMnen, m;

p — cTabunbHOCTL NPOBOAALLMX CBOWCTB MO4YBLI, BHYTPWM KOTOPOM MPOXOOWUT NMUHUA KOMMYHUKaUMi, OM - M.
MakcumMansHo gonyctumoe 3HadeHue p = 500 Om - M.
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7.2.5 OueHka cpegHerogoBOro Konv4yecTBa yaapoB MONHMWA BOGNMM3W NMWHWA KOMMYHWUKaLWUWA,
coegUHeHHbIx c B3Y

KonuuecTeO yoapoB MOMHWA BOMM3WM NUHUIA KOMMYHUKALWIA (T. €. 4oCTaTouHO Brin3ko Ans BO3OencTBuA
Ha NMUWHWI0) MOXHO OLEHUTL CriegyLlnuM obpasom:

- . . . : . . -6
N, =05 Ngg A -C - Cg-Cy-107°, (8)
rae N, — KOnu4ecTBO NepeHanpsKeHuin amnnnTyabl He Huke 1 kB (1/ron) Ha cekuun NuHUNK;
A, — nnowaas 0bnacTui 3awuTl OT YAapoB MOMHWUK BEMM3N NUHMIT KOMMYHUKALNA, m2 (cMm. pucyHok 3

n Tabnuuy 3).

TpaHcdhopMaTopHbIf KoaduumneHT Cy = 1, ecnu Mexay TOYKoV KacaHusl MonHuM n BOY HeT TpaHcdop-
matopa, u C; = 0,2, ecnn TpaHchopmaTop UMeeTcs. YunTbiBasi, YTo 06bIMHO BbICOKOBOIETHLIN TpaHcdop-
MaTop ycTaHaBnUBaeTca Ha Bonbliux BIY, ona kabenein NpoMexXyTOUHOIO HamnpsXeHUs, NoACOeAUHSIOLLMX
B3Y k cetn, moxHo ucnonssosarts Cy = 0,2 (cm. FOCT P M3K 62305-2).

7.3 OueHKa pucka noBpexageHus

7.3.1 bazoBoe ypaBHeHue

Puck nospexgeHus B3Y monHuein u cooTBeTCTByOLWME PUHAHCOBLIE NOTEPWU ONPeaensT Kak CyM-
MY BCEX KOMMOHEHTOB pPUCKa MOBPEeXOeHUN, CBA3aHHbIX C Pa3HbIMU UCTOYHUKaMW MOBPEXAEHUA (pa3HbIMM
Tunamu yaapos monHun B B3Y). Kaxabiih KOMNOHEHT pucka onpeaensioT ¢ NOMOLLbI0 cnegytollero oblero
ypaBHeHus:

rae Ry — KOMMOHEHT pUcka, CBA3aHHbIN C NOBPEXJEHWEM AaHHOro Tna (TMNom noepexaeHwin X), Ans
B3Y;
NX —  KOMW4YEecTBO OMacHbIX COBbLITUA B rog, KOTopbie MOTYT NPUBECTU K NOBPEXOEHUIKD OAaHHOIO TUna,
ron!;
a
Py — BepoATHOCTbL NOBPEXAEHUIA OaHHOTO TVNa ((hYHKUNS PasnnyHbIX Mep 3aliuThl);
LX — BelnKn4vnMHa KOCBEHHOro yﬁblTKa Npuy NoBpeX4eHW JaHHOIo Thna.

Bonee nogpobHo 06 onpegeneHun oTAENbHBLIX KOMMNOHEHTOB PUCKa M OLIEHKE BO3OEeNCTBUS MOMHUK
CM. NpuUroxeHue D.
MonHuesawmTa HeobxoanumMa, ecnm puck R Bbile J4ONYCTUMOTO YPOBHS Ry

R> Ry (10)

B atom cnyvae JOmkHbI BbiTe NPUHATBI MEPbI 3alKThbl, YTOBbI CHU3UTL PUCK R OO0 YPOBHS, HE MPEBbI-
watowero Ry.

MpumeyvaHus

1 3HayeHne Ry MOXeT ObITb YCTAHOBMNEHO WaroToBuTenem BOY unu cornacosaHo Mexgy WM3roToBuTenem u
3aKa34UKOM.

2 Puckun ygapa MonHui pasnuydoro tuna (S1—=S4, cm. D.3.1) Ans KOHKPETHOro NpoekTa oOLeHWBAEeT UKW M3roTOBK-
Tenb BAY/BAC, unu 3akas4vuk, N1 COBMECTHO.

3 Knaccudmkaumio yagapoB MOMHAW, CBA3AHHbLIX C OLIEHKOW PUCKOB NOBPEXAEHUA, U KNaccuuKauuio NoBpeXaeHUA
13-3a ygapa MonHumi cm. B D.3.7.

7.3.2 OueHKa KOMMNOHEHTOB pPUCKa NpW yaapax MonHuu B B3Y

KomnoHeHTbl pucka, CBsidaHHble C ygapamu mMonHuM B BIY (Tun ygapa monHum S1), onpegensoT no
COOTBETCTBYHLLMM hopmMynam:

- KOMMOHEHT pUcKka HAaHECEHWs Bpeda XMBbIM CyLLecTBaMm BCNEeACTBME MOPaXeHUA 3NeKTPUYECKUM
TokOM (Dyp 1 Dyq)

Rar=Np - Par - Pp - Lt (1)
Rap =Np " Pap " Pp - Laps (12)
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- KOMMOHEHT pUcka hr3n4eckoro nospexaeHus BaY
- KOMMOHEHT PUCKa OTKa3a BHYTPEHHUX CUCTEM
MapameTpbl 4NS pacyeTa KOMMNOHEHTOB pUCKa NpuBedeHbl B Tabnuue 4.

Mpumeuanne — BBIYt, — ato BpemaA B Yacax B rof, KOrAa NOAM NPUCYTCTBYIOT B ONACHOM MECTE, W OHO
06bI4HO OYeHb HesHauwTenobHoe. BesonacHocTe NepcoHana gormkHa obecnedvMBaThbCcsa B COOTBETCTBUMM C pasgenom 10.
B gokymeHTaumu Ha B3Y gomkHbl ObiTh onpegeneHbl 6e3onacHbie MecTa.

7.3.3 OueHKa KOMMNOHEHTOB pUcKa NpW ygapax MonHuu B6nusm B3Y
Mpu oueHKe PUCKOB, CBSA3aHHbIX C yAapamu MonHuu Bbnuam BAY (Tun ygapa monHum S2), onpegensoT
KOMMOHEHT pUCKa 0TKa3a BHYTPEHHWX CUCTEM Mo popmyne

MapameTpbl onsa pacyerta no opmyne (15) npuBegeHsl B Tabnuue 4.

7.3.4 OueHKa KOMMNOHEHTOB PUCKa NpM yaapax MOMHUM B NUHUIO KOMMYHUKaLUK, NoABeAEHHYIO
K B3Y

KoMMOHeHTbI pyUcKa, CBA3aHHbIE C yaapamu MOMHWUU B NMHUI0 KOMMYHUKALWIA, noaBedeHHyo k B3Y (Tun
yoapa MonHun S3), paccunThIBaOT Mo crnedywum hopMynam:

- KOMMOHEHT pUCKa HaHeceHWs Bpeaa XUBbIM CyLLEeCTBaM BCMEACTBME MOPaXKeHWUs aMeKTPUYeCcKUM TOKOM

Ry =(N_+Npy) - Py Pp- Lyp (16)
- KOMMOHEHT pUcka pU3ndeckoro noespexgeHus B3Y
- KOMMOHEHT pUCKa OTKa3a BHYTPEHHUX CUCTEM
[MapameTpbl 4Ns pacyeTa KOMMNOHEHTOB pycKa NpuBedeHsl B Tabnuue 4.

Tabnuuya 4 — [MapameTpbl ANs pacdeTa KOMMOHEHTOB pUCKA MOBPEXOEHWd B pesynsrate yOapoB MOIMHUM
(no MOCT P M3K 62305-2—2010, mabnuuya 5)

Obo3sHaueHne Touka nopaxeHus, nocneacTems

CpB,EI,HEFD,E\OBOE KONMWYECTBO ONAacHLIX COBBITUIA, BbI3BAHHbIX yoapomM MOINHWA

Np, rog™! B B3Y
Ny, roa™? B6nuaun BAY
N, rog~? B nuHuio komMmyHuKkaumin, nogseaeHHyto K BAY
I\ rog”" B6nuvau NvHUKM KOMMYHWKaLMIA, nogBedeHHon K BAY
Np rog”! K coopyxeHuto Ha koHUe «b» NMUHUWM KOMMYHUKaLUWA (CM. pUCYHOK 3)
Ngg, rog”!, km=2 YactoTa ygapoB MOMHUK B 3eMITH
BeposTHoCTb TOro, 4TO yaap monHuu B B3Y
Par BLI30BET OMacHOE HanpsiKeHWe NMPUKOCHOBEHUS W LLAroBOe HanpsKeHue
Puap HaHeceT Bpe XMBbIM CyLLECTBAM BCMeACTBUE MOPaXEHUsS NEKTPUHECKMM TOKOM
Pg BbI30BET (hM3nyeckoe nospexaeHne BIY
Pe BbI30BET OTKa3 BHYTPEHHUX CUCTEM
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OkoHYaHue mabnuubi 4

Obo3HaveHne Touka nopaxeHus, nocnegcTems

BepoAaTHOCTL TOro, YTo yaap MonHuu Bénunsn BAY

PM BbI30OBET OTKAa3 BHYTPEHHMX CUCTEM

BepOﬂTHOCTb TOro, 4TO yaap MOIHWK B JTIUHWKO KOMMyHMKaLlHﬁ

Py HaHeceT Bpef *WBbIM CYLLIEeCTBaM BCMEACTBUE NOPaXKEHWS INEKTPUYECKUM TOKOM
Py BbI30OBET (PM3MUeckoe nospexaeHne BY
Py BbIZ0OBET MOBPEXAEHWNE BHYTPEHHNX CUCTEM

BepoAaTHOCTL TOro, 4YTO yaap MOMHWKM BOMM3WM NMMHUK KOMMYHUKaLIMIA

P, BbIZOBET MOBPEXAEHNE BHYTPEHHMX CUCTEM
MoTtepn
Lat 13-3a BpeAa XMBbIM CYLLECTBaM BCNEACTBUE NOPaXKEeHWs 3MNeKTPUHeCcKnM TOKOM B pesyrb-
Tate npsMoro yaapa (yaapsl MonHum B BAY). CM. uHopmaumio no oueHke yobITkoB B D.5
Lap 13-3a BpeAa XMBbIM CYLLECTBaM BCNEACTBUE NOPaMEHWUS 3NeKTPUYECKMM TOKOM B pesyrb-
Tarte pe3anucTMBHOM N MHAYKTMBHOW CBA3K (yoapkl MonHuu B B3Y). CM. npunoxenne D
Lg n3-3a puamyeckoro nospexaeHnsa B3Y (yoapsl monHuv B BAY). CmM. npunoxenune D
Le 13-3a OTKa3a BHYTPeHHUX cucTeM (yaapsl MonHum B B3Y). CM. npunoxeHue D

MpumedvaHue — 3HaveHusa notepb Ly Ly L) 1 KO3hPULMEHTLI I I Ir, YMEHBLLAKLLIME yObITKN, NPUBEAEHbI
B npunoxeHun D.

7.3.5 OueHKa KOMNOHEHTOB pUCKa MpU ygapax MONHWM BOMNU3M NUHMM KOMMYHMKaUWW, noaBe-
OeHHou K B3Y

MNpw oueHKe PUCKOB, CBSAI3aHHbIX C yaapaMi MOMHUKM OKOMO NMUHWK KOMMYHUKaLWIA, NoaBefeHHoW K BOY
(Tvn yoapa monHum S4), onpegensiioT KOMNOHEHT pUCKa 0TKa3a BHYTPEHHMX CUCTEM Mo opmMyne

Onsa aton ouexkn ecnm (N, = N| ) <0, To gonyctum, 4to (N, = N ) = 0.

MapameTpbl ANs pacyeTa KOMMNOHEHTa pucka NpuBefeHsbl B Tabnuue 4.

8 MonHueszawmTa oTAeNbHbIX KOMNOHEHTOB BJAY

8.1 O6wue nonoxeHnnA

8.1.1 YpoBeHb MONHMe3aWNTLI

Bce oToenbHble KOMNOHEHTh BAY gomkHbl ObiTb 3alyMileHbl B COOTBETCTBMM C ypoBHeM YM3 |, 3a
WCKIIOYeHWeM crnyyaeBs, Korga oueHKa pUCKOB COrMacHO pasgeny 7 NoKasbiBaeT, YTO YpoBEHb 3alUUThl MeHee
YM3 | AaBnseTcA onTUManbHbIM C 3KOHOMWYECKON TOYKU 3PEHWUA ONSA pas3nuyHbix B3Y 1 pasHbix mecT pas-
MelleHus. MoxeT OblTe LenecoobpaszHeiM anddepeHuMpoBaTe MEHbLUNIA 0BWKMA PUCK, HANPUMEP JNoNacTu
B3Y 3awuieHbl no bonee BbicokoMy ypoBHIO YM3, a opyrve 4yacTy MOXXHO OTPEMOHTUPOBATL UMW 3aMEHUTb
C MeHbLUWMMU 3aTpaTaMum, — W BCE MOXHO 3alWUTUTbL C MEHbLLUUM YPOBHEM MONHUE3aLnThI.

ObecneyeHne cpoka cnyx0bl ¢ onpegeneHHbIM ypoeHem Y M3 moxeT noTpeboBaTth npoBeneHns Texob-
CMy>KMBaHUA W MPOBEPOK, KOoTopble OyayT obycnoBneHbl CMTyauuen Ha KOHKpeTHOW nnowagke. TpebosaHus
K TexobcnyxmeaHuio 1 npoBepkaMm CM3, BkMo4aa cucTemMy 3a3eMIeHns, OOMKHbl BblTh ONMcaHbl B pyKOBOA-
cTBax Mo 3kcnnyaTtauun v TexobenyxueaHuio. MNpouenypbl akcnnyataumm m TexobcnyxuBaHua onvMcaHbl B
pasgene 12.

8.1.2 30HbI MONHUE3ALWUTEI

B3Y pomxHa 6bITe NogpasgeneHa Ha U3MYecKre yyacTKu, koTopele rpybo onpedensitoT ypoBeHb BO3-
OEeNACTBUSA MOITHUW Ha OTOeNbHbIE 3rieMeHThl B 3Tol 30He. OnpegeneHue Bo34elCTBUS MOMHWMK MyTem dene-
HWA B3Y Ha 30HbI MOMHME3aLUTLI MO3BONAET 0BecnevYnTb CUCTEMATUYECKYID M JOCTATOMHYK 3aliuTy BCEX

20

GostExpert.ru
https://GostExpert.ru/gost/gost-54418.24-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68259
https://gostexpert.ru/gost/gost-54418.24-2023?utm_source=pdf&utm_medium=68259&utm_term=page

FOCT P 54418.24—2023

KOMNoHeHTOB B3Y. 30HbI MoONHME3aWWTLI ONPEeaEnsoTCA B 3aBMCMMOCTU OT BO3MOXHOCTM NPAMOro nonaja-
HWUA MOIMHWUW U OT BENMYMHBI TOKA MOMHWKW U COOTBETCTBYIOLUMX MarHWTHbIX U 3NeKTPU4ecKknx nonewn, oxuaa-
€MbIX B 3TOM 30He (CM. npunoxeHue F). [lononHUTENbHbIE yKa3aHua no ncnons3oeaHuio 3M3 nprvBeneHsl B
NPUINOXeHUN F.

8.2 llonactn

8.2.1 O6wme nonoxeHnn

TNlonactn B3Y Haubonee noaBepeHbl BO3ASACTBMID MOMHUEBLIX pa3psaos. OHKW noaBepraoTcs non-
HOMY BO34EWCTBUIO 3NMEKTPUYECKMX NOMEN, BbI3BAHHbIX YAAapOM MOMHUW, TOKOB MOMHWW, A TalKe MarHUTHbIX
nonew, BbI3BaHHbIX TokaMy MonHuM. OBbscHEHWe npouecca yoapa MOIMHUMUM M COOTBETCTBYHOLLMIA MPOLECC
nepeHoca anekTPUYEecKoro Toka/paspsana NpuBeaeHsbl B NpUnoxeHnn B.

Jlonactn B3Y noageprawTcs BO3OSWCTBMIO MOMHUW C pacrnpeneneHHon CUMor W 4acTOTON BOOMb MX
ONWHbI, KOr4a 4YacToTa NpsAMbIX KacaHWi SIBMAETCS HauBbICLLEN Ha KOHLIEBOW 4acTW M YMEeHbLUAeTCsa Nno Ha-
NPaBreHno K KOPHEBOW 4acTh. ONbIT HAaTYPHbIX UCMLITAHWA WU SKCMnyaTtauuu, JOKYMEHTanbHO CBUAETENb-
CTBYIOLLMA O pacnpefeneHMy TOYeK kacaHusa (dacTtoTte), npuBeneH B G.8. M3rotoBuTenb OOMKEH yKa3aTth B
AOKYMEHTaLUMKN NOOBEPIKEHHOCTb BO3LENCTBMK MOSHUIA (Y4aCTKM BEPOSITHONO KacaHusi U COOTBETCTBYlOLNE
YPOBHW MOMHWE3ALLMTBI) B OTHOLLIEHUW paccMaTpuBaeMblx fionactei. YkasaHusi No onpegeneHnio MOMHUEeBON
0DCTaHOBKKM NpUBEAEHbl B NPUNoXeHnn F.

Obuwee onucaHWe pasnU4YHbIX acneKkToB, OTHOCALLMXCA K MOMHMWes3aluTe nonacTtei, NpMBeaeHo B NMpu-
noxexHun G.

8.2.2 TpeGoBaHusa

MonHuesalwmTa gomkHa BbiTe 4OCTATOMHOW NS BbIAEPXUBAHUS NONAcTAMY yOapoB MOMHWUK U NpoBe-
OEeHUs1 TOKa MOMHWUK, BbISIBIIEHHOTO B PE3YILTaTe OLEHKW NOABEPKEHHOCTU MOMHWUSM B COOTBETCTBUM C pas-
genom 7, 6e3 noBpexaeHnin KOHCTPYKUNK, KoTopele Bkl NpuBeny K ocnabneHunto yHKLWOHMPOBaHKS NONAacTu.

M3roToBMTENbL OOMKEH OMpedenuTs U YYecTb pacnpeferneHre Todek yOAapoB MOMHUA B CreunansHOn
KOHCTPYKUWK NonacTen, NpeanoYTUTENBLHO HA OCHOBE XOPOLLO NPOBEPEHHbIX AaHHbIX UCMBITAHWUA B HATYPHBIX
YCIOBUAX U OaHHbIX 3KCNNyaTauunu Ans aHanorndHbliX KOHCTPYKUKMA nonacTten. Ecnv noneeble gaHHbIe OTCYT-
CTBYIOT ANA aHANorMyHbIX KOHCTPYKLUMIA NonacTen, TO ONbIT NOKasarn, YTo HapyXHasl 4acTb nonactu (0bblYHO
cocTaensawLwlas BHelwHe 5—10 m) bonee noaBepxeHa BO3AENCTBUKO MOMHWUIA, YEM OCTaBLUMECS Y4acTKW No-
nacteil. Mpumepsl npuBeaeHsl B G.8.

M3roToBMTENL JOMKEH YKa3aTh, KAKoe pacnpeaeneHne ToUeK yaapa MONMHUKM NCNONb30BaHO NPU OLIEHKE
BO30EMCTBMSA MOMHUIA HA NOMNacTK, MYTEM OLIEHKW PUCKA BITMSAHUSA HA Pa3NUYHLIX PACTONOXEHHBIX MO pasMaxy
yyacTtkax u obecneumnTs, 4ToObLI NONACTM MOIMY BbIAEPXKMBATL BEPOSATHOE BO3AEMCTBME TOKOB yaapa Ans Bhbi-
©paHHoro ypoBHs MONHMe3aLW Tl Bo3gelicTBre 0omkHO BbiTh 3a4,0KyMEHTUPOBAHO, HanpuMep NyTem ornpe-
OEeneHus MonHMeBon obCTaHOBKM BAOMb NONACTU, NPUMEPLI CM. B MPUNOXEHUM F.

MwuHUManbHbIe acnekTel, 0becnevnBarLne Hagnexalee PyHKLUOHMPOBAHWE, BKINIOYALOT B cebs:

- onpeaeneHne NoaBepPKeHHOCTU BO3AEACTBUIO MONHUIA hakTUYyeckol nonacTy, napamMmeTpbl TOKa MOr-
HUWM K YaCcTOTa Pa3NUYHbLIX YAAPOB, KAcAKLLNXCA NonacTy, NoOATBEPXAEHHbIE, Kak onucaHo B 8.2.3;

- NpPaBWMbHLIA NEpexBaT ygapa MONMHUKW B TOWKax BO3AYLWIHOro nepexesara, OUCKPeTHbIX unu pacnpege-
MEHHbIX, B 3aBMCMMOCTU OT NOABEPKEHHOCTU NONacTu;

- HUCXOOALKWIA NYTb A58 TOKa MOMHUMK;

- KOOPAWMHALUMIO U30MSLKMKA NyTEM M30NMPOBaHWSA, pasgeneHus unm coegmHerns CM3 w gononHuTens-
HbIX TOKOBEOYLLMX YacTel, ecnv OHW UMEKTCS, ANA MUHUMMU3aLnM prcka DOKOBbIX YAapoB W NepeHanpsxe-
HWUS COeOUHUTENbHbIX MHTEPdENCOB.

MoBpexaeHus a1eMeHTOB KOHCTPYKLMK JIoNacTei, MOBEPXHOCTHOrO cros nonacten unv CM3 3a cyer
nonagaHusi MOSTHMW He OOMKHbI NPUBOAUTE K NoTepe paboTocnocobHOCTM nonacTtei 40 criegytoLlero 3anna-
HWPOBaHHOTO Nepuopa TEXHUYECKOro obCcyXMBaHMsa n ocmoTpa.

8.2.3 NpoBepka

CnocofHOCTb CMCTEMbBI MOMHWENPUEMHWKOB M BEPTMKANIbBHOIO MOMHWMEOTBOAA K NepexBaTy MOMHWUK U
NPOBEAEHMIO TOKa MOMHUKM A0MKHA OblTe onpeaeneHa ANA KOHKPETHOW NonacTy U NoATBepXaeHa OAHUM U3
cnegyrowmx MeTonoBs:

a) UCMbITaHWAMM BbICOKMM HanpsiKeHuem v DonbLKMM TOKOM B COOTBETCTBMM C 8.2.5;

b) nemoHcTpauwen cxoacTea TvMna nonacTu (KOHCTPYKLMK) ¢ onacTsaMy, ANs KOTOPbIX Takask MonHue-
3alnTa NpoBepeHa ¢ NOMOLLbI MCMNbITaHWA cornacHo 8.2.5.

[Be nonactn onpenensTcs Kak aHanornyHble, ecnv pasnuyus oTpruuaTensHo He BAUSAKT Ha addek-
TUBHOCTL NepexBaTta, CNnocobHOCTE NPOBOAWTL TOK M KOOPAMHALMIO M30MNALUMKA 3aLL KT, KaK 3TO onpeaeneHo uc-
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NbITAHUAMU UK aHanu3oMm. [poBepka CXOA4CTBA KOHCTPYKL MM NOMAacTeN C NONACTAMMW, UCMbITAHHBIMKW paHee,
onucaHa B npunoxeHun H;

C) MeTogaMu aHanuaa, paHee NPOBEPEeHHbIMW NMYTEM CPaBHEHWS MOMYYEHHbIX MO HUM pe3ynbTaToB C
pe3ynsrataMu UCMbITAaHWA B COOTBETCTBUM € 8.2.5. B oOKyMEHTaUMK No aHanu3y Wnu MMUTaLun AOMKHO BbiTb
nogTeepXxaeHue NPUMeHUMOCTU U AENCTBUTENBHOCTA MCNOMb30BaHHbLIX METOAOR aHann3a. YkazaHus rno npo-
BEPKE pe3ynbLTaToB UCMNONb30BaHUA CTaHOAPTHLIX METOAOB aHanv3a AaHbl B NpUNoxeHun /.

MpownsBoguTenb NonacTei B CONPOBOLUTENbHON AOKYMEHTaLMK Ha nocTaeBnsemoe obopygosaHue fon-
YKEH yKasaTb, KaKoW U3 BbllleyKa3aHHbIX METOLOB UCMOMb30BaH, U NPUBECTN Pe3ynbTaTbl MPOBEPKM.

VMcneiTaHue no nepeomy nepedncneHuto 8.2.3 aenaetcs 06a3aTenbHbIM 415 HOBBIX KOHCTPYKLWIA 3aLLu-
Thl NONAacTen, ecnv TONbKO HE AEMOHCTPUPYETCS CXOACTBO C NPefLecTBYHLUMK KOHCTPYKLUMUSIMUA.

Bce npoBogsaLllMe YyacTy nonacTu AOMKHbI ObITb NOABEPTHYTHI NPOBEPKe, YTOOLI yOeauTbLCca B TOM, YTO
nx B3aumogencTteme ¢ CM3 Bo Bpemsa nepexsaTta MONMHUW U OTBOAA TOKa NPOMCXOOWT Be3 KOHCTPYKTMBHOMO
NOBPEXAEHNS, BbI3bIBAOLLErO HapyLleHne yHKLMOHUPOBAHMWA NONacTy.

BbICOKOBOMNLTHLIE UCMBITAHUA, MCNONb3YEMbIE AN ONpPefeneHrst XapakTepUCTUK CUCTEMbI MOTNTHUENPK-
eMHUKOB (pa3MeLleHus, KOMMNOHOBKM M KOOpAWHAUMW U30NALUKM), HE MOTYT ObITh UCNONL30BaHLI ANs onpe-
aeneHunsa acheKTUBHOCTY NepexBaTta, Kak 3TO BbIFIBNEHO AN cheuuansHbIX YPOBHEW MOMNHUe3awuTsl. Bel-
COKOBOJLTHbIE UCMBITAHUA ABMSATCA CPeaCcTBOM NMPOBEPKU XapaKTePUCTUK C UCMOMNbL30BAHNEM NPOLIECCOB U
TpeboBaHuin npunoxeHust C. XapakTepuCTUKKN KaXK4oro ypoBHS MonHuesawmtel YM3 nonactu yctaHasnuvsa-
HOT C MOMOLLbI KOHTPOMNbHbLIX UCTLITAHWIA DOMBLIMMK TOKaMM.

8.2.4 PaszpaboTka 3aWmuThl

8.2.4.1 Obwmre nonoxeHus

B cnepyrowux nogpazgenax onMcaHbl BOMPOCH, BAXHble AMS KOHCTPYMPOBAHUA U peanv3auny 4acTu
CM3, oTHOCALMXCA K nonacTsaM.

8.2.4.2 Cuctema MONHUENPUEMHUKOB

MonHuenpuemMHUKM pasMeLLatoT Ha NOBEPXHOCTAX NonacTu B MecTe, r4e MOryT BO3HUKATb BCTPEYHbIE
NUAEPbI, YTO MOXET OblTb MPUYNHOA MOpaXKeHUss paspsagamum MOMHWKM UNK Npobost NpyY OTCYTCTBMM MOJHWE-
npuemMHuka. Cuctema MOMHUENPUEMHMKOB MOXeT ObiTb YacTbi KOHCTPYKLUUU MonacTu (3neMeHThl, Jobae-
TNEeHHbIE K ToONacTu, UNn nx odbeanHeHUE).

OnbIT akcnnyatauuu U aHanua NoaBEpPXKEeHHOCTU BO3LENCTBMIO MOIHUIA MoKasanu, 4To BonbLUWHCTBO
yO2pOB MOSTHWIA MPOMCXOOMT Ha BHELLHWUX YacTaAx nonacTter (4ononHUTENbHY UHdopmauuio cM. B G.8), 4To
cnefyeT y4uTbiBaTb NPU OpraHM3auun MonHuesawmTel nonacten. Metoabl paspaboTkM CUCTEMbI MOMHKUE-
NPUEeMHWKOB (KaTsawancs cepa, 3alMTHBIA Yron U T. n.), ykasaHHble B FOCT P 59789, He y4niTbIBaOT BEPOAT-
HOCTb MECT MOpaXeHWi Ha NonacTsx, NO3TOMY He NMPUMEHSITCH ANnS nonacTten B3Y.

Cuctema MOMHUENPUEMHUKOB OOMKHA BbITe paccuMTaHa cornacHo pasgeny 7 M NpoBepeHa CornacHo
8.2.3.

Cuctema MONMHUENpUemMHUKOB OOMKHa ObiTh HagnexawumM obpa3om 3auMKCUpoBaHa U BbIMONHEHa U3
MaTepuanos, cnocobHbIX BblAepKaTk npeanonaraeMble BO3AeACTBUA BETpa, Bnaru, 4actuy neinu u T. n. Oco-
foe BHMMaHWe HeobxoaumMo yaenaTe MaTepuanam Npu co3gaHun MOPCKUX U MpUbpexHbix BAY.

Bce BHYTpeHHME YacTu CUCTEMbI MOMHUENPUEMHUKOB, MOHTaX MOITHUENPUEMHUKOB WU NMPUCOEAUHEHME
K MOINMHMEeOoTBOAAM OOMKHbI ObITb CNPOEKTUPOBRAHLI TaK, YTOObI MUHMMU3MPOBATE PUCK BO3HUKHOBEHUSA BHY-
TPEHHUX pa3psagos, T. €. CTPMMEPOB N NMAEPOB, BO3HUKAKLWKUX OT 3TUX YacTeu.

Cuctema MONMHMENPUEMHUKOB OOMKHa ObiTe CNpoeKkTupoBaHa Takum obpasom, 4Tobbl obcnykusa-
IOWWA NepcoHan MOr MPOMHCNEeKTMpOBaTb, OTPEMOHTUMPOBATL UMM 3aMeHUTb ee 4acTWu, NoBpeXOeHHble
UMW N3HOLLEHHbIe BCNeACTBME BO3OEWCTBUA MONMHUM UNW OPYTrUX hakTopoB OKpyXakLen cpefbl CornacHo
npoLenypam, onucaHHbIM B PYKOBOACTBAX MO 3KcnnyaTauuu u texobenyxueaHu. MonHuenpueMHukn npu
3KCnnyaTauum nonBepXeHsbl 3p03vKM B OCHOBAHWW OYrOBOro paspsaga MOMHUU. 3p0o3us 3aBUCKUT OT 3apsaaa,
BXOAALLEro B OCHOBaHWe AYroBOro paspsifa, Martepuana rnoBepxXHOCTM W reOMeTpuM CUCTEMbI MOMHUe-
npuemHuKkoB. [1na nonactei, KOTopbie NMpUHMMAaOT BoNblIOe KONMWMYEeCTBO yO4apoB MOJHUKM, MOXEeT noTpe-
DoBaTbCs C TEHEHWEM BPEMEeHMN 3aMeHa YyCTPOWCTB BO3A4YLIHOIo nepexsaTta yaapoB MonHuK. Cpok cnyxobl
CUCTEMbl MOMHNENPUEMHUKOB A0MKeH OblTb ONTUManbHbIM M ObiTe 0DecneveH TulaTtenbHbIM BbIDOpOM ee
MartepuMana U KOHCTPYKUUM U UX COOTHECEHWEM C nepuodamu obcnyuBaHua u cepsuca. [pousBoauTens
OOIMKEH onpenenuTh Npouenypy KoppensauuyM pacyeTHoro cpoka cnyxbbl ¢ napaMmeTpaMn UCNbITaHUA, YTO-
Bkl rapaHTUpOBaTh, YTO Npeanaraembie UHTepPBanbl 0BCnyXMBaHMA/3aMeHbl ABNAKOTCA adeKBaTHLIMU.
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8.2.4.3 Cuctema MONHME3ALLWNTBI U €8 COeANHUTENbHbIE 3NEeMEeHTb!

CucteMa MOMHME3aLNTbl U 88 COeANHUTENbHBLIE KOMMOHEHThl BKIYaeT Bce NpoBoasliMe 4acTu no-
nacTu, KOTOpkIe MPUHUMAIT y4acThe B 0TBOAE TOKA MOIMHUUN OT CUCTEMbI MONTHUENPUEMHUKOB [0 KOHLLA KOMEnNs!
nonacTu.

CoeguHeHna ¢ CM3 gomkHbl BbiTh NPOYHBIMKW W HAAEXKHBIMUA M FApPaHTUPOBATL, YTO BCA cUCTEMA MO-
KET Bbloep)kaTb KOMOUHMPOBaHHOE (3reKkTpuYeckoe, TEMMOBOE W 3NEKTPOANHaMUYECKOe) BO3gencTBMe ToKa
MOSIHWMW. TpebyeMblil YpOBEHb KOHTaKTa Ha coeauHuUTenbHbix anemeHTax CM3 gomxkeH ObiTh NOATBEPXKAEH C
MOMOLLbI COOTBETCTBYIOLWEro npubopa, Hanpumep YeTbipexnpoBOgHOIrO MUkpoommMeTpa. CnocobHocte CM3
BblOEpXKMBATb MEXaHWYeCKUe Harpyakyu Ha NMonacTu JomkHa ObiTb MpOBEpeHa NyTeM YCTAHOBKU Ha NnonacTtu
CUCTEMBbI, KOTopas nogeepraeTcsa ucneitTaHuam cornacHo FOCT P 54418.23, a cnocoBHOCTL CUCTEMbI BblAEPR-
KUBATb aneKTpoaMHaMMyeckne cuUnbl OOMKHa noaTeepxgaTtbca cornacHo 8.2.3. MNpegensl U MakcMManbHoe
OTKMOHEHWE M3MEPEHHOTO CONPOTMBMNEHWA AOMKHbI ObITh YCTAHOBMNEHbL! 3apaHee U3roTOBUTENEM.

[Monepe4Hoe cevyeHWe BepTUMKanbHOr0 MOMHMEOTBOAA M NPOBOASALLMX YACcTen NonacTv, UCNOMNb3yeMblX
B KA4YeCTBE BEPTUKarbHbIX MOMTHMEOTBOAOB (NpefHaMepeHHbIX U eCTECTBEHHbIX), A0MKHbI obecnevynTs 0TBOA
NPUXOOSLLIMXCA HA HUX JOMNe ToKa MONMHUKW B COOTBETCTBUM C BbiOpaHHbIM ypoBHeM YM3. CooTBeTcTBME Tpe-
SoBaHMAM NOATBEPXKOAKT UCNbITaHUAMK Mo 8.2.3.

KMcnbiTaTensbHBIM TOK FPO30BOr0 MMNYNbca MOXeT BbiTe MacliTabupoBaH COOTBETCTBEHHO €ro 3Haude-
HWIO, NONYYEHHOMY Ans hparMeHTa nonactv (CM. npunoxexve F).

WcnbiTaHua coeguHUTENbHbLIX 3NeMeHTOB MPOoBOAAT Mo nNpunoxeHuto C. 3Ha4YeHUs UCMbITATENbHOro
TOKa AOM¥Hbl COOTBETCTBOBATL NEPBOMY KOMMOHEHTY pa3spsifa MonHuK Ansi BblbpaHHoro ypoeHs YM3. Ecniun
MCMNONb30BaHbl HEXECTKUE COeAMHEHUN (BpallakLLMecs KOHTaKTbl, MOALUMHUKU UMM UCKPOBLIE pa3pagHUKN),
TO UCMBITAHWE NPOBOAAT ANUTENbLHLIM TOKOM paspsana MonHuW. Ecniv cyllecTByeT HECKOMNBKO NyTel Ans npo-
XOXOEHUS TOKa MOITHUM, TO BENUYMHA U hopMa BOSH MCMBLITATENLHOMO TOKA ANSA KaXOoro nyTv MoryT ObiTh
BbIYUCIEHLI B COOTBETCTBUN C pacnpefeneHeM ToKa no nyTam.

Bce BHyTpeHHWE YacTn BEPTUKaNbHOTO MOMHWEOTBOAa U SMEMEHTOB COEAUHEHWUs JOMKHbI OblTb CKOH-
CTPYMpPOBaHbI TakMM 0bpa3oM, 4ToObl BOCMPEnsaTCTBOBATL Pa3BUTUIO ANEKTPUHECKMX Pa3pagoB OT 3N1IeMEHTOB
CUCTEMBI MOMHUENPUEMHUKOB U MUHUMUW3UPOBATL PUCK BHYTPEHHUX pa3psaaoB, NpobuBakLWLnX NOBEPXHOCTh
nonacTu.

BepTukanbHbI MONMHWUEOTBOA W 3NEMEHTHI COeQUHEHUS], NOABEPKEHHbIE 3NEeKTPOAMHAMMUYECKUM BO3-
OEeACTBUAM, TakMe Kak coeUHeHWe MeXay MOMHWEeOTBOAOM FfonacTh U CTYNUUEN, UCNLITLIBAKT MO NPUro-
eHuw D ¢ MCnonb30BaHWUEM UCMbITATENBHOW CXEMbI, PEanuCTUYECKA BOCTIPOU3BOASLLIEN NX pasMeLLeHe B
B3Y.

Hapy»HO MOHTUpPYEMbIE BEPTUKAIBLHbLIE MONMHUEOTBOAbI, MOABEPKEHHLIE MPAMOMY NMOPAXKEHWIO MOMHWENR,
OTHOCAT K CMUCTEME MOMHMENPUEMHUKOB, U HA HWUX pacnpocTpaHaTca TpeboeaHus 8.2.4.2.

M3roToBMTENL OOMKEH YCTAHOBWUTL MpOLEeaypy perynsipHoi NpoBepKW YacTeld CUCTEMbI BEPTUMKAMbHbLIX
MOJSIHMEOTBOAORB W €r0 COeOUHUTENbHbIX 3anemMeHToB. CrnegyeT yunThiBaTb, YTO M3-3a BO3AENCTBUIA OKpYXato-
el cpedbl MOTYT BO3HUKHYTh MOBPEXAEHUS U yYXyALEeHWe CBONCTB YacTen CUCTEMbI BEPTUKAIbHbLIX MOSHUE-
OTBOZOB, WU X COEUHUTENbHbLIE 3NeMeHTbl MOTYT NOBPEeXaaTeCs U yXyaluaTs CBOM CBOMCTBA, U B 3TOM Clyvae
COOTBETCTBEHHO OOMKHbBI KOPPEKTUPOBATLCA UX CPOK CNy»Obl U MHTEpBanbl 06CnyXKUBaHUS.

McnblTaHua gna NpoBepky BePTUKaNbHbIX MOMHUEOTBOAOB U COEOMHUTENBHLIX 3NEMEHTOB OMNUCaHLI B
npunoxeHun C.

[MpoBepky BEPTUKANbLHOIO MOMHUEOTBOAA U €r0 COeIMHUTENbHbLIX 3MEMEHTOB BbIMOMHAT, KaK ONUCaHo
B:i8:.2.3.

8.2.4.4 lononHUTenbHbIE NPOBOASLLIME KOMMOHEHTI

Ecnmn B nonactv cyllecTBYHOT AOMOMHUTENbLHLIE MPOBOASLLNE KOMMOHEHTBI (KOHCTPYKLMOHHLIE 3Me-
meHTbl, CFRP, 6anaHcupbl, TOpMO3HbIE TPOCHI, anekTpuyeckue kabenn gaTynKoB, HarpeeBaTenu, CBETOBas
CUrHanNu3aumnsa U T. M.), UX pacnonoXeHue OOMKHO BbiTb CKOOPOMHUPOBAHO C CUCTEMON MOMHUE3ALLUTBI UX
M3onaunein unn pasgenuTenbHbBIMU paccTosHUAMNA. Ecnu 3To He MoxeT ObiTe obecnevyeHo, NCMoNb3yT COoT-
BETCTBYylOLLlee YpaBHMBaHWe NOTeHLUanoB (pasgenutenbHble pacctoaHnsa — no FOCT P 59789).

KoopavHauust M3oMsumMmn 1 OLeHKa pacnpeeneHnss Toka, npegycMOoTpeHHble NPOeKTOM, AOIMKHbI ObITh
BbIMOMHEHBI B NPOLECCE NHXEHEPHOTO aHann3a, YACNEeHHOro MogenMpoBaHUA UMK NpU UCNbITaHUAX. Boamox-
Hble MeToAbl NPOBEPKU NPaBUMNBHOCTH BbIBpAHHLIX pelleHuin cM. B [6], [7] unu B aHanorm4HbIX cTaHoapTax.
[MpoBepKy pe3ynsTaToB MHXEHEPHOrO aHanu3a u YMCNeHHOro MOAENMPOBAaHUA BbINMOMHAKT C MOMOLLLI CpaB-
HUTENbHbIX UCMbITAHWA. [pUMepbl TAKOM NPOBEPKA NPUBEAEHb! B MPUMNOXKEHWN /.
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lMpoBoaALME KOMMOHEHTbI AOMKHbBI KOHCTPYMPOBAaTLCS Tak, YToObl NpoBoAUTEL Tpebyemyio gono (gonu)
Toka monHuu. Tpebyemasi npoBoasALaa cnocobHOCTE pasnuYHbIX MyTen OTBOA4A TOKa AOIMKHA bbiTh NpoBepe-
Ha ucnelTaHveM Gonswumm Tokamu no 8.2.5.3.

OnekTpyyeckoe W anekTpoHHoe oDopyAoBaHWe OOMKHO ObiTh 3allMLLEHO COOTBETCTBYHOLLMMKM 3KpaHa-
MW, 3aLWMTON OT NEPEHaNPSKEHNA U CUCTEMOW YpaBHUBaHWA noTeHuManos (cMm. 8.5).

Cnepyer Takke y4ecTb BNUSHUE SMNEKTPOAMHAMUYECKUX CUI.

Mpumeyvarnns

1 Hanbonblee HanpsxeHve Mexay NpoBOASALMMK KOMMOHEHTaMW OBbIMHO BO3HMKAET BO BpemMsA OTBOL4A TOKOB
nocrneayLUMX KOMMOHEHTOB paspsaa, Toraa kak Hambonbluas yaensHas aHeprns U 3apag NPoXoadAT Mo pasnnyHbIM TOKO-
BbIM MYyTSAM BO BpeMs 0bpaTHOro pazpsfa nepBoro KOMNOHeHTa.

2 MNpwn pacuete paszgenuTtensHoro pacctoanus no FOCT P 59789 n B meTogax UCNbITAHUIA € y4eToMm [7] npuH1umaoT
BO BHUMaHWE BbICOKOE HanpshkeHWe BO BPEMS OTBOAA TOKA NOCNEAyHLWEro KOMNOHEHTa OTpULaTenbHOoro paspsaaa.

8.2.4.5 BosgencTBUEe aNEKTPUYECKUX NMOoMen Ha nonact U3 KOMNo3uTHOro Marepuana

BcrnegcTeue BbICOKOTO pacnonoXeHusa W HesalMweHHocTu nonactern BAY nonmactu 6ygyT yacTto nog-
BepratbCs BO34eNACTBMIO BbICOKMX 3MEKTPUYECKMX NOMEN B TeYeHWe CBOero cpoka cnyxobl. Beicokue ctaTtu-
4YecKne 1 NepexogHble aNeKTpU4eckne Nonsa co3garTca rpo30BbIMK OBNakamu, BO3AEWCTBYS 3NeKTPUYEeCKNM
TOKOM Ha KOHCTpyKUuk nonactu. [Npmbnwxawlwimecs nuaepbl MOMHUM MOOBEPralT KOHCTPYKLMKO NonacTtu
BO3aeNCcTBUIO Bornee BbICOKMX 3neKkTpudeckux noneir. B oboux crnyvyasix anekTpuyeckue nons Moryt co Bpe-
MEHEM YXYOLIWTb 3NEeKTPOU30NSLUMOHHBIE CBOMCTBA KOMMO3UTHBLIX MaTtepuanoB. [Moatomy CM3 gomnxkHel bbiTb
paspaboTaHbl UCX0OsA U3 NPUHLUMMNOB pa3paboTKi BbICOKOBOMETHOM U30MALUN.

8.2.5 MeToabl UCNbITAHUNA

8.2.5.1 O0wure nonoxeHus

MeToabl MCNbITAHWMIA MCMNONB3YIOT ANA BCEW KOHCTPYKLUMK NONacTy UMW ee YacTel, TaknX Kak BepLUUHbI
flonacTy UNU MHOrocronHble obpasubl. McnbiTaHua gonyckaeTcAa NPOBOAWTbH B KAYECTBE MHXKEHEepHbIX WC-
NbITAHUA, NOAAEPXKMBAKOLWKUX NPOLIECC NPOEKTUPOBAHUA W UTepaunKn, U OHWM ABNATCA oba3aTensHbIMK AN
OKOHYaTEeNbHOW NPOBEPKU U NOATBEPHKAEHUA COOTBETCTBUSA KOHCTPYKLUKW nonacTen.

8.2.5.2 McnbiTaHUA rnpu BoICOKOM HanpsiKeHUU

3hhekTMBHOCTL NepexBaTa CUCTEM MOSTHNENPUEMHUKOB Ha NonacTy AofkHa BbiTh OUEHeHa ucnbiTa-
HMEM Ha BO3HWMKHOBEHME nepeBuyHOro nugepa no C.2.2.

YnydweHue cnocobHOCTW CrOEB NONacTy NpensTCTBOBATb BO3HWUKHOBEHWHK BHYTPEHHWX paspsigoB U
npepoTBpaLlaTh UX pacnpocTpaHeHe Mo NOBEPXHOCTY NOMacTu MOXET OblTe JOCTUIHYTO YyBENUYEHWEM 3Mek-
Tpyyeckoi NpoBMBHOM NMPOYHOCTM MaTepuana M YCOBEPLUEHCTBOBAHWEM KOHCTPYKLMW BHYTPEHHWUX 4YacTen
NonacTy ¢ Lenbio MUHUMKU3MPOBATL HanpsikeHHOCTL nons. HanpsskeHue npo6os M30NupyrLLnX KOMMNO3UTHBLIX
MaTepuarnoB 1 CIOeB MOKPbITUS AONycKaeTcsa oueHMBaTth ¢ ydyetom [OCT 1516.2, a Takxke [8], [9] (nepemeH-
HbI TOK), [10] (MMNynbcHOe HanpsbkeHWe) u [11] (NokpbiTue).

OnekTpyyecKkas akTMBHOCTb Ha N30NUPYIOLLMX NOBEPXHOCTAX (CTPUMEpPDI, NePEKPbITUS MO MOBEPXHOCTK
W T. M.) MOXET paspyLlaTbh UX U3-33 YACTUHYHBLIX OYT U 3NeKTPUYECKOn 3po3un. BnuaHue Bnaru MoxeT U3MEHUTb
M30NUpYyHLLMe CBOMCTBA MOBEPXHOCTWU, cAenas ee Gonee NpoOBOASLLEN, U TakMM 0Bpa3oM MOBLICUTHL PUCK
NpsAMOro nopaeHwus MonHuen. [JyrocTOMKOCTb pasnuyHbIX fonacTel K NMoKpbiBaLWUX MaTepmuanos MOXHO
OUEeHUTb U cpaBHWUTb no FOCT 27474 ¢ yyetom [12].

8.2.5.3 McnbiTaHnsa 6onblUMM TOKOM

Cuctembl MOMHWENpPUEMHUKOB npexae Bcero OyayT noaBepratbCsi BO3AEWCTBUIO 3apsaga, NepeHocH-
MOro Npu pa3pse MONHUKM (MHTerpany Toka MOMHWW Mo BPEMEHW), MO3TOMY COeAMHUTENbHLIE KOMMOHEHTHI
M BCE YacTW CUCTEMbI MOMHUEOTBOLOB OOMKHbI BbiTh UCMbITaHbI BOMNbLWKMMK Tokamu no C.3 npunoxeHus C.

3neMeHTbl CoOeQWHEHMIA U YacTW BEPTUKANbLHOrO MOMHUEOTBOAA AOMKHbLI MPONTU UCMbITaHWe Ha duau-
Yyeckoe rnospexgeHne bonblWwKM TOKOM B cooTBeTcTBUM ¢ C.3.

@opmMbl M aMONUTYAbl MCNbITATENBHbLIX UMMYNLCOB AOMKHbLI BKMIOYATh NEPBbLIA KOMMNOHEHT paspsga W,
npu HeobxoguMMOCTH, TaKkKe ONUTENbHbIA TOK B COOTBETCTBUM C BbiOpaHHbiM ypoBHeM YM3. OnpegeneHHble
ONa NnacTUHLl aMNAUTyAY Toka U hopMy UMMYNbCa MOXHO MacluTabupoBaTh AN COOTBETCTBUA peansHoMY
BO3EWNCTBUIO C y4eTOM OCODEHHOCTE MECTHOW rpO30BOM AeATEeNbHOCTU. NHCTPYKLUMS NO UCMBITAHUAM Npu-
BegeHa B npunoxeHun C.
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8.3 loHpona v gpyrue anemMeHTbl KOHCTPYKLUWUKU

8.3.1 O6wume nonoxeHnA

MonHuesalwmTa roHgonks! U Apyrnx KOMMNOHEHTOB KOHCTPYKLMK BAY nomkHa 6biTh BhINONHEHA C UCMOTb-
30BaHWEM Kak MOXHO BOMbLIMX MeTannMyeckux arNeMeHTOB Ansi MOMHUENPUEMa, OCYLLIECTBNEHWUS 3MNEKTPU-
YeCKMX COeMHEHW, IKPaHUPOBAHUA W OTBOOA TOKa MOSTHUK K cucTemMe 3aszemneHns. [JononHUTenbHbIe KOM-
MOHEHTblI MOMHUE3ALLNTbI, TAKME KaK MONMHWENpPUeMHUKN ONs 3allUTbl MEeTeopOororMyeckoro obopynoBaHus
1 CBETOBOW Mpepynpexjatrolen curHanmaaunn ans asMalnm Ha roHgone, MONHWeoTBOdbl U anekTpuyeckue
coeguHUTENN AOMKHbI BbITb BbINOSIHEHBI U pasMmelleHbl B cootTBeTcTBum ¢ FOCT P 59789.

KoopguHauusa n3onsaumMmM n oueHKa pacnpegeneHns Toka, npegycMOTPEeHHbIE NMPOEKTOM, AOMKHbI BbITh
BbIMNOMHEHbLI B NpoLecce WHXEHEePHOro aHann3a, YACNeHHOro MoAenvpoBaHus UM npu neneltaHnax. Bee
4YacTW U COeAMHEHWS, MO KOTOPbIM NMPOTEKaET TOK MOMHWUW, AOMKHbI BbITb CNOCODHBIMK BblAEPKaTb TENNOBOE
M 3NeKTpoMexaHu4eckoe BO3[eWCTBME, BO3HUKalLWee npyv OTBOAE TOKOB MOJSTHUM COOTBETCTBYHLMX YpPOB-
Hen. Bo3aMoOXHble MeToAbl NPOBEPKN NPaBUMBHOCTU BeIOPaHHbLIX pewweHuid cMm. B [6], [7] nnn B aHanorn4yHbIx
cTaHpapTax. [TpoBepky peaynbTaToB UHXEHEPHOro aHanMaa M YUCNeHHOro MogenMpoBaHus BbINOMHSAT € Mo-
MOLLIbIO CpaBHUTESbHbIX MCNbITAHWA. [1pMMepbl TaKoW MPOBEPKU NMPUBEAEHbLI B MPUMOXEHUHN /.

YacTu roHaonsl U Apyriue arnemeHTbl KOHCTPYKUUKW, UCMOorMb3yeMble B KaYecTBe eCTeCTBEHHbIX BepTu-
KanbHbIX MONHWEOTBOOOB, AOIMKHLI OTBeYaThL TpeboBaHUAM, NpeabsABNAEeMbIM K eCTECTBEHHbIM BEPTUKAMb-
HbIM MonHWeoTBoAam cornacHo [OCT P 59789. MNpoeepka ¢ NOMOLLbI UCMbITAHWIA He TpebyeTca And ane-
MEHTOB KOHCTPYKLMKM C pa3amepamMu, YeTKO COOTBETCTRYLW UMY TpeboBaHuam fOCT P 59789.

OokymeHTaumsa no CM3 ons Bcex noAcucTeM OOMKHa 0TBedaTe TpeboBaHusiM pasgena 11.

8.3.2 Ctynuua

Crynuua 6onbliux BAY npeacraensaeT coboi Nonyto YyryHHy cdepy OUaMeTpoM B HECKOINBLKO METPOB.
Takum obpasom, cama TonwuHa maTepuana obecneymBaeT YCTOWYUBOCTb KOHCTPYKLUKM CTYNWLbI K BO3OEN-
CTBWIO MOMHWW. B BOMbLIMHCTBE CNy4YaeB 3neKTpUYecKMe CUCTEMbI, MEXaHUYECKNE CUCTEMLI yNpaBneHus 1
NpMBOOLI pa3MeLLleHbl B CTynuLe, a kabenu BeiBeAeHbl HAPYXKY U3 CTYMULbI K NonacTsm 1 roHgone. Ctynuua
BbINONHAET PyHKUKIO KneTku ®apanes, obecneunBas 3aluUTy OT MarHMTHOTO BNUSIHUSI OTBEPCTUI B Hanpae-
NeHun OT CTYNULLI K NONAacTsM, NepegHei YacTu YCTaHOBKWA U FOHAOMLI (T. €. ee MOXHO paccMaTpuBaTth Kak
3M3). B BonbLUMHCTBE CryyaeB 3TW OTBEPCTMA 3aKpbiThl AUCKaMU ¢ oriaHuaMu nonacTtu 1 (pnaHuem rnas-
HOro Barna, KoTopble MOXHO paccMaTpuBaTh Kak odeHb ahdeKTUBHbIE MarHUTHbIe 3KpaHbl. Korga otBepctus
3aKPbIThl MArHMTHBIMUW 3KpaHaMK, Kak ONMUCaHo Bhille, AN BHYTPEHHEro NoMelleHnst CTynuubl He TpebyeTcs
onpefeneHHaa MonHuesawmnTa. MonHuesawmTa cTynuubl Torda CBOAUTCA K YpaBHUBAHWIO MOTEHUWANOB U
3aluTe OT Nepexo4HOoro HanpsKeHUs, Korda UMeroTCs CUCTEMBbI, PACMONOXEeHHbIE CHApPYXU CTYNULUbl, Takue
Kak npvBOAHLIE CUCTEMbl NMONAcTU, a TaKxe arneKTpUYeckMe CUCTEMbl U CUCTeMa yrnpaBreHus B cTynuue,
coefMHeHHble ¢ kKabensamMu, BbIXOOALLMMK HApYKy M3 CTYNMLbI.

8.3.3 OGTekaTenb CTynuubl

O6bIYHO cTynMUa MMEET CTEeKNOBOSIOKOHHBLIA KOXYX, HasbiBaeMblll obTekatenem CTYnuubl, KOTOPbINA
yCTaHaBnMBaeTCs Ha CTynuUe W BpallaeTcs BMecTe ¢ HUM. MeTtog kaTtsawencs cpepbl Bceraa bynet ykasbl-
BaTb Ha BO3MOXHOCTb paspsiia MOMHUKM B NepeaHuin KoHew obTekaTtens, rage gomkHa OblTb NpeaycmoTpeHa
MonHuesawmnTa. B HEKOTOPbIX KOHCTPYKUWAX YCTAHOBOK 3NEeKTPUYEecKMe U MexaHn4eckne CUCTEMbI ynpasne-
HWS U MPUBOA Pa3MeLLeHbl BHE CTYNWLbl U 3aKpbiThl 00TekaTenem. Takue CUCTEMbI AOMKHbI ObITh 3alMLLEHbI
OT NOopaxKeHWA MOSTHMEW CUCTEMaMKN MonHuenpuemMHuka. Ecnu TakoBble OTCYTCTBYIOT, CUCTEMbI pasmeLlaroT
nog obTekaTenem, Npu 3TOM NPUXOMTCH MNPU3HATL PUCK Npokona obTekaTens MONHUER U OTCYTCTBUE KaKoW-
nnbo monHuesawutel. OgHako B GONbLUMHCTBE CriyYaeB NpocTas U NpakTUYHas cucTema MonHWe3awmnTsl 06-
TekaTtens MoxeT OblTb M3rOoTOBNEHA B BMAE METANNMYecKor KOHCTPYKLMW, 3aKkpenreHHon nepe obTekaTenem
Kak MONMHUENPUEMHWUK U COEQVUHEHHON CO CTYNULEN.

8.3.4 NloHgona

KOHCTpyKLMA roHA0Mbl AOMKHA OblTh YacTbio MOMHMWE3aLLMThl, obecne4vBas, HToObI MOMHKMK, pasBuBalo-
LMecs B HanpaBneHUn roH40Mkl, Mopa)asiu eCTeCTBEHHbIe MeTannyeckne 4acTu, CNocoOHbIe BbiAepKMBaTh
yaap, WM CUCTeMY MONHWENPUEMHWKA, MpeaHasHavyeHHyio gns 31om uenu. Nfongonsl ¢ GFRP-nokpeiTnem unm
aHanornyHble JOMmKHbl ObITe 0becnedeHbl CUCTEMOIN MOMTHUENPUeMHUKa U MONHMEeOTBOAaMM, 0bpasyowmmMm
ceTky (knetky ®apages) BOKpyr roHgonbl. Cuctema MormHMenprMeMHUKOB W BbICTyNalLWw e NPOBOAHWKN B 3TON
ceTke OoMmKHbl BbiTb cnocobHbI BbiAEPXaTb pazpsii MOMHWUW, COOTBETCTBYKOLIWA BbIOPAaHHOMY YPOBHHO
MOMHME3aLWmnThI.

Cuctema MONHUENPUEMHUKOB, BKITHOUAKLLAS OTKPLIThIE NPOBOAHUKW B 3TON KNETKE, AOMKHA BblAEPKU-
BaTb yO4apbl MOMHWUK, COOTBETCTBYOLLME BhibpaHHoMY ypoBHKO YM3. [pyrue npoBogHukK B kneTke dapages
OOMKHBI BbITh TAKOro paamepa, YTobbl BblAepKaTh 4acTb TOKOB MOMHWMW, KOTOpblie ByAyT HAa HUX BO3OENCTBO-

25

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 29 /160
CrpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-54418.24-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68259
https://gostexpert.ru/gost/gost-54418.24-2023?utm_source=pdf&utm_medium=68259&utm_term=page

FOCT P 54418.24—2023

BaTb. CcTeEMa MOMHWMENPUEMHWMKOB AN 3allMTbl NPUBOPOB U T. M., PACMONOXEHHbIX C HAPYXHOW CTOPOHbI
roHAonNbl, A0MKHa 6biTh pa3paboTaHa B cOOTBETCTBUN ¢ 06LWKMMKM npaBunamu 3 FOCT P 59789, a BepTuKanb-
Hble MONMHWEeOoTBOAb! AOMKHbLI ObITh MOACOEAUHEHBI K BbilUeYKa3aHHOM KNeTKe.

MeTannu4yeckasl ceTka MOXeT ObITb UCMONbL30BaHA AN rOHOO0MN C KOXYXOM M3 CTEKIONMacTuka Ansl cos-
OaHWs 3KpaHa OT BO34EWCTBUS BHELLUHUX 3MEKTPUYECKUX U MarHUTHbLIX NOMen, a Takke MarHUTHbIX Nonen ot
TOKOB, MPOXOAALMX B ceTke. B kayecTBe anbrepHaTuBbl BCE Lienu BHYTPW FOHAOMbLI pacrnonaratT B 3aKpbIThiX
MeTannuyeckx kKopobax, kabenbHbiX NoTKax U T. N. Cuctema BbipaBHUBAHWUA NMOTEHLMANOB AOMKHA BKIOYaTb
OCHOBHble METarfM4yeckme KOMMOHEHTbI BHYTPWU WM CHapyXuW roHgonel. B pesynbrate daktvyeckn cosgawT
3P PEKTUBHYH SKBUMOTEHLMANBHYH MOBEPXHOCTL, K KOTOPOW AOMKHLI ObITE NOACOEAMHEHLI BCE COEAMHEHWSA
3a3eMIneHus M BblpaBHUBaHWUS NOTEHLUMANOB.

XenaTtenbHo, 4TOObLI TOK MOMHUKX OT pa3psiga B NonacTyv NpoTekan Hanpamyk No ynoMsHYTON Bhille
CETKe, MOMHOCTLID WMCKMIoYasa NMpOXOKAEHWEe TOKa Yepes3 MOOLUMMNHUKM MexaHW3mMa peryrnvpoBaHus HaknoHa
fionactei 1 NogWunHUKKM npueoda (cm. 8.2 1 8.4 no 3awmTe nonacTei v nogwunHukos). [Ans oTBoga TOKOB
MOJHUIA OT MOALIMMHUKOB 0ObIYHO NPUMEHSIOT LWEeTKN pasnu4iHblix TUnoB. OaHako 3 deKTUBHOCTb TAKMX OT-
OENbHBIX LLETOK MOXeT ObITb HA3KOW, T. K. 04eHb TPYOHO CO34aTh LUETOYHbLIE Y 3a3eMINALLINE CUCTEMBI C CO-
NPOTUBNEHMEM, 4OCTATOYHO HU3KMM ONS 3HAYMTEINBHOIO CHIUKEHMS TOKa, NPOXOAALLEro Yepes rMaBHbIA Ban 1
NOALKMHWKN C HU3KUM CONPOTUBIIEHUEM K OCHOBaHWIO roHA0mMbI. [loNONHUTENbHYI0 MHopMaLmMio cM. B 8.4.4.

I pupMmedHaHne — FOH,ana C TaKMM MarHUTHbIM 9KpaHOM He cnocobHa 3alWNTUTE OT BNMUAHUA MarHUTHbIX nonen
TOKOB MOIMHWK, NPOTEKAWLWKWX BHYTPW rOHOO0NbI, HAMPUMED B MMaBHOM Barny.

8.3.5 BawHsna

TpybuaTtas cTanbHas Madta, KOTOpyl B DOMbLUMHCTBE CnyyYaeB WCNOMb3YHT AN O0MblMX yCTaHo-
BOK, 00blYHO cooTBeTcTByeT rabapwutam, TpebyemMbiM AN BepTMKanbHbIX MOMHWEOTBOLOB, yKa3zaHHbIM B
FOCT P 59789, n MOXeT c4MTaThCst OTNIMYHbLIM 3M1EKTPOMAarHUTHbIM 3KpaHoM (kneTkon Papages), 3akpbiBa-
IOLWMM OT 3MEeKTPOMAarHUTHOMO BIUSHUSA, Kak rpaHvua pasgena, OT roHAonel A0 YpOBHSA rpyHTa. [loatomy B
BonblWKHCTRE CNyYaeB eCTb OCHOBAaHWSA pacCMaTpUBaTh BHYTPEHHWUIA 06beM MadThbl Kak 30HY MOMHUE3aLLUThI
3M3 1 unu 3M3 2. [Insa Toro 4Tobbl MavTa 0bpa3oBkLiBana 3aMKHyTOE NPOCTPAHCTBO, HA BCeM NyTu no drnaH-
Lam mMexgy CekuMsiMU MayTbl 4OKeH ObiTb HadeXHbli 3MeKTPUYEeCKNn KOHTakT. MayTa v Bce ee OCHOBHbIe
MeTannuyeckne 4YacTy O0ITKHbl ObiTb COeOMHEeHbl C 3allMTHbIM 3a3eMnsAwLlLnM nposogoM PE n cuctemoi
ypaBHUBaHUA MNOTEHLMANOB A8 Hauny4Llwero MCNonb30BaHMs 3aluThl, obecnevynBaeMoi kneTkon Papages.
YTo KacaeTcq coeqUHEeHWN MeTannM4Yeckux KOHCTPYKLUWUIA U CUCTEM BHYTPK BallHu, TakMx Kak NecTHULbI, Npo-
BOJa U Hampasenswuwne, To Heobxogumo pykoBoacTeoBaTbest 9.3.5.

MpuBod ¢ roHaonor obbl4HO 3aKpbIBAEGTCHA MEeTannMYeckMmMy NUCTamMmu M 3acrOHKaMW, KOTOPbIE Takke
MOFYT CAYXKUTb B KA4eCTBe 3MEeKTPOMarHMTHOro 3allMTHOrO 3KpaHa, 3akpbiBatowero bawHto (cMm. 8.4.2 ¢ onu-
caHMeMm MOJSIHME3aLLMTbl MOALMMHUKOB NOBOPOTA).

MpuBog baluHy 1 cUCcTEMBI 3a3eMIeHNs onucaHbl B pasgene 9. Ecnu baluHa nMeeT KOHCTPYKUWIO B BUAE
kneTtkn ®apagesn, To Anga cogepxumoro balHn He TpebyeTca onpeaeneHHas MonHuesawmuTa. MonHvesawuTa
BawHn Torga Gyaet CBOAUTLCS K YPABHMBAHMIO NOTEHLMAMNOB U 3alluTe OT NEePEXOAHOro HanpsKeHusa Lenen
3MNEKTPUYECKNX CUCTEM WM CMCTEM YMpaeneHus, yxoddwmx B gpyrme 3M3, Takve Kak roHgona v HapyHas
YyacTb BaLlHW.

PeweTyaTbie 6alwHy 00bIMHO He cuMTarTesa apheKTUBHOM KneTkon Papagen, XOTA BHYTPY pelueTyaTon
BaluHM MarHUTHOE Morne HeMHoro ocnabeBaeT, a TOK MOMHWUM CHUXKAEeTCS.

LlenecooBpasHo cunTaTh BHYTPEHHIOKW YacTb pewertyaton 6awHu yposHem 3M3 Og. BepTukansHoe oT-
BEAEHWE MOINHUW OOMMKHO OCYLUECTBNATLCHA Yeped KOHCTPYKLWOHHbIE 3NeMeHThl pelletyaTtor 6alHn, KoTto-
pble OOMKHBI, B CBOK OYepedb, COOTBETCTBOBATE pasMepam, HeobxoaumbelM ANA BEPTUKANbHBLIX MOJTHUEOT-
BogoB cornacHo MOCT P 59789, ¢ yyeToM nepepacnpegeneHns Toka no napannensHeiM nyTam. Ans skpaHos
Kabenen B pelleTyaTbiX MayYTax MoxeT NoTpeboBaTbCsl NPUCOEQUHEHNE K MayTe Yepea onpeaeneHHble UHTep-
Banbl 4nsa Toro, 4tobbl n3bexartb Npobos M3onAunK Kabens; aTo QOIMKHO OblTb OLUEHEHO COrMacHo pacyetam
(cm. FTOCT P M3K 62305-1—2010, npunoxeHue D).

B >xene3obeToHHbIX Ma4yTax B Ka4ecTBe MONHMEOoTBoA4Aa MOxeT ObiTb MCNonb3oBaHa apMmartypa: no
OBa — 4eTbipe napanienbHbiX BEPTUKANbHbLIX 3[IEMEHTA C 4OCTAaTOYHbLIM MOMNepeYHbIM CeHYeHMeM, coeau-
HEHHbIX TOPW30HTaNbLHO Ha BEPLIWHE, B OCHOBaHWW 1 Yepes Kaxgble 20 M mexay Humu. CTanbHasa apmatypa
obecnevnBaeT gocTaTto4yHo achdekTuBHoe ocnabneHne MarHMTHOIO NOMs M yMeHbLUEHWE ToKa MOMTHUM BHYTPK
BalwHun, ecnv oHa BygeT coeguHeHa yKa3aHHbIM Bellwe obpasom. B FOCT P 59789 gaHbl ykasaHus Nno uHTe-
rpUpOBaHWIO cTansHom apMmartypbl ¢ CM3.

Ookymentaumns no CM3 gnomxkHa cooTBeTcTBOBaTh TpeboBaHuam pasgena 11.
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8.3.6 MeTogbl NpoBepKK

[MpoBepKy BbIMOMHSKT C MOMOLLLI UCMbITAHWUIA, MPUBEAEHHbIX B NpunoxeHun C.

CrnepnyeT 1Ucnomnb30BaTh COOTBETCTRYOLWNE METOAL! aHanM3a U UCNbITaHnin. JomkHbl BbiTe 0hopMNeHb!
OT4YeThl 06 UCNONb3yEMbIX aHanM3ax/MeTofax.

8.4 MexaHn4yeckun npueog U CUCTeMa yCTAaHOBKW Ha BeTep

8.4.1 O6wume nonoxeHnnA

B3Y 06bI4HO MMeeT NOALWMMHUKA ANA NOBOPOTA NonacTel, BpalleHWs rmaBHoro Bana, pabotel pegyk-
Topa, reHepartopa U CUCTeMbl yNpaBrneHusi MOBOPOTOM.

Mvopaenuyeckue UM 3NeKTpu4deckne NpPUBOAHbLIE CUCTEMbI MCMOMNbL3YKOTCHA ONSA YNpaBneHus u yHK-
LUMOHUPOBAHUA OCHOBHLIX 3MeMEHTOB.

[MoAWmMNHUKA 1 NPUBOOHbIE CUCTEMbI UMEKT ABWXKYLLUMECA YACTHU, COEQUHANLLME HAaNpAMYIO UMW He Ha-
NPsSIMYH0 NepeMbIHKaMu pasnuyHble 4acTu B3Y, koTopble MOryT cTaTh NPOBOOHUKEMW TOKa MOMHWUM.

Bce nogwumnHuku v npyMBOOHbIE CUCTEMbI, KOTOPbIE MOTYT HaxogWTbCS Ha MyTW NPOXOXAEHWSA ToKa
MOIMHWW, OOIMKHBI BbITh 3aLUULLEHbl ONS CHUXEHWSA YPOBHA TOKa, MPOXOASLLEro Yepes 3feMeHT, 40 AoMyCTu-
MOrO YPOBHSI.

8.4.2 NoawMNHUKKN

Nocne nonagaHns MonHWKM B B3Y HEBO3MOXHO OCMOTPEThb NOALWMMHUKKA U OLLEHUTb UX COCTOSIHUE,
NO3TOMY CUCTEMbI NS 3aLLMThl NOOWMMHUKOB OOMKHbI BbITh MPOBEPEHbI U ONUcaHbl B JOKYMEHTaLMK.

3awmnTta MoXeT BbITb HACTbI KOHCTPYKLUMW CAMOTO MOALWMHUKA UMK 3TO MOXKET ObiTb BHELLHASA CH-
cTeMa, yCTaHOBMEHHAaA napaniensHo NOALWUNHUKY Ans obBoaa Toka.

Ecnu nogwmnHukM oyHKUMOHUPYOT Be3 3alimMThl, TO AOMKHO ObiTh [0KA3aHO, YTO MOALUMIHUK MOXET
paboTaTk B TEYEHWE BCEr0 pacYeTHOrO CpoKa Cry» 0kl Mocne 0XuWaaemMoro KonuyecTsa NpoBeAeHWiA ToKa Mon-
HUW C COOTBETCTBYIOLLMM YPOBHEM Toka. Ecnu nogwmnHuk He cnocobeH hyHKLUMOHNPOBAaThL B TEYEHWE BCErO
pac4eTHOoro cpoka cnyxbbl, Heobxogumo obecnednTs ero 3awmTty (cm. 8.4.4).

CnocoBHOCTb NOALWMHKKA BblAEPKMBATDL TOK MOSTHUM, KOTOPOMY OH NogBeEpraeTcs, AomkHa OblTe Bepu-
uLMpOoBaHa OQHUM UIW HECKOMBLKUMUW U3 CMedyoLnX MeETOL0B:

a) UcnbITaHWUsA BOMbLUMM TOKOM cornacHo 8.2.5;

b) nemoHcTpauua cxoAcTBa Tuna NogLUMNHUKA (KOHCTPYKLUWS) ¢ TUMOM MOALUWMNHUKA, ANSA KOToporo Ta-
Kasa MOMHMe3almMTa NpoBepeHa C NOMOLLbK MCNbITAHWA cornacHo 8.2.5;

C) ncnonb3oBaHWe aHanvsa UM MMUTaUWUKA, NPOBEPEHHbIX MYyTEM CPaBHEHWUS NOMYYEHHbIX MO HUM pe-
3yNnbTaToOB C pe3ynbraTtamu UcnbiTaHuia cornacHo 8.2.5. B gokymeHTauumn no aHanuay unu nMutaumnsam JOMKHO
ObITb NOQTBEPXKOEHUE NPUMEHNUMOCTU U AENCTBUTENBHOCTU NPUMEHEHHLIX MeTOA0B/aHann3a.

M3roToBRMTENbL OOMKEH YETKO yKa3aTh B AOKYMEHTALUWU, KaK COOTBETCTBOBATL NMNaHy NPOBEPKU HA OCHO-
BE TpeX yKa3aHHbIX METOO0B.

Ecnun gokymeHTaumWs OCHOBaHa Ha MCMNbITaHUSAX, TO MOALMMHUK C 3alMTon unn 6es n cuctemol obxoaa
ANs NOALWNMHMKA AOMKHbI ObITb UCNbITAHbl HA YCTAHOBKE, PeanMcTMYECKM BOCNPOU3BOASLLEN YCNOBUA 3KC-
nnyatauuy NoAWnnHUKa M CUCTEM 3aluTbl/o6xoda, a MMEHHO MO Harpyske, cMaske, CKOPOCTW BpalleHus,
COOTBETCTBYHLLUX NPOEKTY W BIUSAIOLWNX HA NOCNEACTBUA NPOTEKAHUSA TOKA MOMHUKW. YKaszaHua No MeTodam
NPOBEPKN Pa3nMYHbIX pelleHuin gaHel B Tabnuue 5.

Tabnuya 5— I'IpoaepKa npaBUNbEHOCTU NPOEKTUPOBaHWA NOOWWMNHUKOB K 3allKMTel NOAWMNHUKOE

MeToa MONHWesaLWmnTbl MNpoueHT NpeanonaraeMoro Toka MOSHWIA B TOYKE
lMpoBepo4HOE UCNbITAHNE
noaLwunHUKoOB MOHTaXxa

3alwumTa oTCcyTCTBYET 100 % B nogLWMNHUKE McnbiTaHWe noglwMnHMKoB BGonbLlunm
TOKOM

3alumTa noALunHuKa Tok genuTea Mexay NoAWUNHUKOM U ero 3awuTor. | MenbitaHue noguunHUKoB U CUCTEMBI

Heobxoonmo onpegennTb pasgeneHue Toka 3alUKTbl BONBLWINM TOKOM

ObeogHas cucTemMa HeaHaunTenbHbIN McnbiTaHne ©onblinm Tokom obBoa-

HOW CUCTEMBI

Korga WCNONb3yHTCA UCKPOBLIE 3a30pbl, TO KOOpOAWHALUWNA M30NALUKMK O0MKHA onpenenAaTeCA B X04e Bbl-
COKOBOJbTHBIX UCMbITAHWA WM aHanu3a And rapaHTUpoBaHWMA NPOTEKaHWs TOKa MOSIHUK Yepes WCKPOBbie
pa3psagHukn. KoopguHauma N3onsunmM Ha OCHOBaHWK pasfenuTeNibHbIX pacCTOAHWIA A0TKHA COOTBETCTBOBATD
OCT P 59789.
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[Ons cnbITaHMA TOKOM NPUMEHRAIT 0By cxemy ncnoitadiii na C.3.3. YkasaHusa B OTHOLLUEHWUW UCTIbI-
TaHWA BPaLLaLWMXCA N HENOABUMXKHBIX NOALMMHNKOB, BKINKOYas NPpUMeEp UCNbITATENbHON CXEMbI, BKNIOYEHbI B
npunoxeHwe J.

8.4.3 'mppaBnuyecKne cUcCTeMbl

Ecnuv rugpaBnuyeckne cUCTEMbI SIBNAKOTCH YacTbi MyTU TOKa MOMNHUW, HeobxoaumMo obecneynTs, YTobhI
NMPOHWKHOBEHWE TOKa MOMNHWUW HE MOBMWANO Ha cuctemy. [ns ruapaBnmMyecknx cUcTeM HeobXoaMMOo Y4YuTbi-
BaTb PUCK YTEYKW XUAKOCTU M3-3a NOBPEXAeHUss (DUTUHIOB U BOCNNAaMeHEHWs TMAPaBIMYEcKoro Mmacna.

[nsa HanpaBneHwsi Toka B 06xof NpMBOAHbIX UWANMHAPOB AOMYCKAeTCsl UCNOMb30BaTh 3alUUTHbIE MEPbI B
BUOE CKOMb3SALWMX KOHTAKTOB UMW CoeaUHUTENBHbLIX NepeMblYek.

Mwaopaenuyeckre NaTpyobku, OOCTYNHbIE OMS TOKA MOIMHWUK, OMAKHbI ObITh 3aLMLLEHBI OT MPOHUKHOBEHWS
Toka B naTpybkn. Ecnu naTpyBku umeloT mexaHudeckyr GpoHK, oHa AomkHa ObiTh CBSAI3aHa CO CTanbHbLIMM
anemeHTamun obopyaoBaHust Ha obowmx koHuax natpybka. Heobxogumo ybeauntbes, 4To 6poHA umeeT gocTa-
TOYHOE MonepevyHoe ceveHne Ans OTBoAA YacTW TOKa MOMHWK.

AHanornyHble NONoXeHUsa AoNyCcKaeTca NPUMEHATb ANA CUCTEM BOOAHOIO OXIaXKAeHWs.

8.4.4 UcKkpoBble NPOMEXYTKU U CKOMNb3ALMUE KOHTAKTbI

[Ons oTBoga Toka OT NOALWWMHWMKOB WM MPUBOAHBIX CUCTEM CnefyeT pacCcMOTPEeTb UCMONb30BaHUEe UC-
KPOBLIX MPOMEXYTKOB UMW CKOMb3ALLMX KOHTAKTOB. Takue 0O6BOAHLIE CUCTEMBI, BKITHOUAS UX COEQUHUTENBHbIE
NPOBOOHWKA, ANA AOCTUKEHUS 2hHeKTUBHOCTY A0M¥KHbI MMETb MEHbLLEee NONHOe CONpPoOTUBMNEHNE, YEM Nps-
MOW €CTECTBEHHbIN NyTb TOKA Yepe3 KOHCTPYKLMIO.

ckpoBble MPOMEXYTKN WU CKOMb3ALWME KOHTaKTbl 4OMKHBI BblTh CNOCOGHbLI OTBOAWMTL TOK MOMHWUMW, KOTO-
pbIf MOXET NoABUTECA B MecTax Ux pacnonoxeHusa B B3Y. [lna noaTBep:KOeHWA cOOTBETCTBMSA TpeboBaHUAaM
NPOBOAAT UCMbITaHUA Ansa BbibpaHHoro ypoeHsa YM3 cornacHo C.3.3.

ckpoBLIE MPOMEXKYTKM U CKOMNb3SALLME KOHTAKThl OOIMKHLI BbITh CMPOEKTUPOBaHLI Tak, YTODbI COXPaHATh
Tpebyemble XapakTepuCcTHMKM HE3aBUCUMO OT YCIOBUIA OKpPYKaloWwen cpeabl, 4oKAA, obnegeHeHus, 3arpasHe-
HWE COMbHO, MbIMbO U T. M.

VickpoBble MPOMEXYTKA UMK CKONb3ALME KOHTaKThl pacCcMaTpUBaIOT Kak U3HALLMBAeMble YacTu U CPOK
WX 3KCMIyaTauuu paccymMThiBaKT C YY4eTOM HebnaronpuaTHOro Bo3AencTBUS 3arpa3Hennin. MickpoBsle npome-
KYTKM U CKOMb3SLLNE KOHTaKTbl PerynspHo OCMaTpyMBakT U NPOBEPSAOT B COOTBETCTBMM C PYKOBOACTBOM MO
0BCNYXUBAHUIO U PEMOHTY.

8.4.5 NpoBepka

PYHKLMOHANBHOCTb BCEX CUCTEM 3alUKUThl MOALMMHUKOB U MprBoAa AoMkHa BbiTh noaTBEpXKaeHa pe-
3ynbTataMu UCMbITAHUA UMMYNbLCHLIM TOKOM € chopMaMu BOMH U aMnnuTyaamu, NpeacTasnaoLuMmM oxuaa-
eMble NapaMeTpbl MOMHUW B MECTE YCTAHOBKWA CUCTEMBI 3aLUNThLI ANA BbiIBpaHHoro ypoBHs YM3, u JoKyMeH-
TanbHO 3adMKCUPOBAHa.

CnenyeTt Mcnonb30BaTk COOTBETCTBYHOLWIA UHXEHEPHBIA aHanu3, YACNeHHOEe MOLENUPOBaHWE UMW UC-
nblTaHus. HeoOxognmbl 0T4eTHI NPOBEPOK NO aHanM3y/MeTogam.

PekomeHayeTca NMPOBOOWTL UCMbITAHUS MMMYMbCHBEIM TOKOM Ha MOMHOMACLUTabHbIX 00beKTax, y KoTo-
PbiX BaXHble 3rIeMeHTbl CUCTEeMbl NpeAcTaBneHbl B MakeTe A9 UCNbITaHWA.

McnbiTaHua [OmkHBl NPOOEMOHCTPMpOBaThL  (ONpefdeneHWe  UCMbITATeNbHbIX  MMMYNsCOB CM. B
FOCT P M3K 62305-1 v npunoxeHun C), 4To cucTemMa 3alimTbl cnocobHa NpoTUBOCTOATH paspyLuakwLnm
BO3JENCTBUSIM KaK MepBOro KOMMOHEHTAa (MMMynbca) paspsaa, Tak U ANUTENbLHOrO ToKa (MpoaomKUTENLHLIN
TOK) 4ns BeibpaHHoro yposHa YM3. K ogHomy 1 Tomy e oBpasuy Heobxoanmo NpMMeHUTb 4Ba UCMbITaHUs,
HO He 0Dsi3aTenbHOro B OOHOM M TOM JKe paspsage. B gokymeHTauuu no ucnblTaHWaM JOMmKHA ObiTh onvcaHa
TOYHasa nocnenoBaTenbHOCTb UCMbITAHUNA.

Ecnu ckonb3siline KOHTaKThl UCMOMB3YHTCA KaK 4acTb CUCTEMbI, TO OOIKHEI BbITh NpOBEOEHblI Mexa-
HWYECKME WCMBITAHUA ONS NOATBEPXKAEHWUS YCTOMYMBOCTM CUCTEMBI, MpU 3TOM criegyeT obpawarts ocoboe
BHMMaHWE Ha M3HOC KOHTaKTa W3-3a 3p03MKM OT TOKAa MOMHUKU. M3HOC gomkeH ObiTb HE3HA4YMTENbHbIM ANA
BecnpenaTCTBEHHOTO PYHKLMOHUPOBAHWSA Mexay NpoBeaeHnsaMM NNaHOBOro TEXHUYEeCcKoro obcnyKuBaHus.

cnblTaHnsa MOXHO NPOBOAUTE Ha MacliTabHbIX MOOEensx, HO B pacyetax HeobXo4MMo y4uTbIBaTh Mac-
wtabHble KoahPULNEHTEl N BO3OENCTBUS.

MeTogbl ucnbiTaHUK BKkNYeHbl B C.3.3.

MpumeyvyaHne — Ecnv o4eBUOHO M3 KOHCTPYKLUWKM UMW MOKa3aHO aHanv3oM, YTO TOK MOSTHWMW MOMHOCTLI 06-
XOAMUT dNeMeHT (T. €. Yepes BNeMeHT NepefaeTcs He3HaYUTENbHBIA TOK MOMHWMK), TO MCMbITAHWA BOonbLUUM TOKOM He
TpebytoTca.
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8.5 QHEKTPM'-IECKVIE HW3KOBOINbTHbIE CUCTEMbI, 3NeKTPOHHbIe CUCTEMbI U X KOMMOHEHTDbI

8.5.1 O6wume nonoxeHnnA

OTOT NYHKT OMUCbIBAET 3aLUWTY 3NEKTPUHECKWX CUCTEM WM cucTeM ynpaeneHuss BGY ot BozpencTBus
MMNYMbLCOB TOKA W NepeHanpsiKeHWn, Bbl3BaHHbIX:

- paspsgamMu MOMHUIA, nopaxatwmx B3Y,

- TOKaMu nugepa, passusatoeroca ot B3Y;

- HEMPAMBIMW paspagamMy MOMHWUA (T. €. BMUAHWE Pa3psaaoB MOMHUKM Yepes 3NeKTPOMarHUTHbIE UMMYIb-
cbl Be3 NnpAMOro BO3AENCTBUA Ha YCTAHOBKY).

Bce Tvnbl pa3psaoB MOMHWIA Bbi3bIBAKT SMEKTPOMAarHUTHbIE MMMYMbChI.

MpumeuvaHune — [dononHutensHele TpeboBanHus K anekTpoobopygoeanuio — no FOCT P M3K 60204-1.

OneKkTpUYeckne CUCTEMbl U CUCTEMbI YNpaBreHusa noABepKeHbl MOBPEXAeHUAM 3a CYeT afeKTpomar-
HWTHBIX MMMNYNBCOB OT rPO30BLIX pPaspagoB. NoaToMy OOmkHbl BbITe MpesycMOTPeHbl Mepbl MX 3aluMThl OT
3MNEKTPOMAarHUTHBIX UMMYIbCHBIX BO3AEMACTBUIA MONHUKA (Mepbl 3awuTel SPM). 3ddekTnBHaa 3awuTa anek-
TPUYECKNX CUCTEM W CMCTEM ynpasBneHust BOY OT anekTpoMarHWTHbIX UMMYNbCHbLIX BO34ENCTBUIA MOJTHWM
npegycMartpuBaeT cucTeMatuyecknini nogxof kK npegoctaenenuto 3M3 cornacHo MOCT P M3K 62305-4. Mepbl
3awunTtel SPM aenswTes YacTbio koHuenuun 3M3 Becein B3Y, onncaHHon B npunoxeHun F.

WMarotoBuTens B3Y gomkeH paspabotate Mepbl! 3awmMTel SPM ong Bcell anekTpuyeckom CUCTeMbl Ha
ocHoee NOCT P M3K 62305-4. WN3-3a onpedeneHHOro orpaHuyeHns no pasmepam, gaxe B bonblinx B3Y, Tok
MOITHWUM PacnpoCcTpaHseTCsl BCEro B HECKONbKMX MeTpax OT YyBCTBUTENbHOro obopyaoBaHus, 4UTo TpebyeT
NPUHATUS CNeLnanbHbiX Mep NpegoCTOPOXHOCTH, YTODObI ObiTh YBEPEHHLIMU B COBMECTMMOCTU C YCMNOBUAMUN
rpo30BOIN 0BCTAHOBKM.

Mpumepbl npuMeHeHna koHuenuun 3M3 B BAY npuseneHsl B npunoxeHun F. Mepsbl 3awmTtel SPM oc-
HOBaHbl Ha koHuenuuu 3M3: B3Y pasgeneHa Ha 30HbI (T. €. 06beMbl MPOCTPAHCTBA), KOTOPblE MOMYT COOT-
BETCTBOBATL YacTaAM B3Y, TAaKMM KaK BHYTPEHHASA YaCTb KPYMNHbIX 3NIEMEHTOB KOHCTPYKLMUW: CTynuLa, roHaona,
DalwHsa, u bonee Menkne 3rNeMeHThl, Takue Kak LWkadbl. PazaeneHne KOHCTPYKLWUKW HA 30HBI MOXKET DbITh Mpu-
MeHeHo ansa yaobcTBa CUCTEMHOrO onpefeneHns CTENeHN TSXKECTU 3NeKTPOMarHMTHbIX MMMIYN5COB MOMHUN
ONSA KaXaoWn 30Hbl. HeobxooumMo 3a40KyMEHTUMPOBAaTh, YTO CTEMEHb TSHKECTWM SMEeKTPOMarHUTHLIX MMMYMbLCOB
MOITHWUM B 3TUX 30HAX COrMacyeTcs C YypOBHEM YCTONYMBOCTM BHYTPEHHWX, 38KMKYEHHbIX B HUX CUCTEM.

YCTOMYMBLIN OTKA3 3NEKTPUYECKUX CUCTEM U CUCTEM YNPaBIEHUS 1U3-32 3NIEKTPOMArHUTHEIX MMMNYILCOB
MOITHUU MOXET ObITh BLI3BaH:

- HaberawLwmMn 1 MHAYLIMPOBAHHBIMKW BOMHAMW NepeHanpsxeHWin, nepedaHHbIMU K 060pyaoBaHUIO Ye-
pe3 NogKYeHHbIe NPOBOAHMKM;

- BO3OENCTBUAMMW U3MYYEHUs 3MNeKTPOMarHMTHbIX Moei HenocpeacTBeHHO Ha caMo obopyaoBaHume.

[na onucaHvs CTeNeHW TAXEeCTU BO3OEeNCTBUA 3NMEeKTPOMAarHUTHLIX MMMYNbCOB MOSHWUW (BXOOALLMX U
HaBeOeHHbIX) B oTAenbHbeIX 3M3 ycTaHOBKM mMapameTpbl BO3OeWCTBYHLLErO 3MeKTPOMAarHUTHOrO MMMynbca
MOJTHWUM OONXHbl BbITb OLeHeHbl aHanusom unu no FOCT P M3K 62305-4 n FTOCT P 59789.

MprumedyaHue — MOXKHO MPUHATB, YTO Mepbl, 3EKTUBHBIE AN 2aLLKUTbLI OT BO3AENCTBUSA 3NEeKTPOMarHUTHbIX
MMMyYMbCOB MOMHWK, oBecneunBatoT Takke 3OPEKTUBHYIO 3aLLMTY OT BO3AENCTBUA HENPAMBIX PaspsiAoB MOIHUM.

OcHoBHbIe Mepbl 3awmnTel SPM cornacHo FTOCT P M3K 62305-4 Bkno4atloT:

- coeAuHeHne — cm. 8.5.2;

- MarHMTHOE W 3NEKTPUYECKOe IKpaHWpPOBaHWE MyTel NpoXoKaeHus Kabeneid n NPOBOAHUKOB (pa3me-
LeHne cuctembl) — cm. 8.5.5;

- CUCTEMY 3aLlWThl OT MMMNYMbCHBIX NepeHanpsaeHuid — cMm. 8.5.5;

- 3a3eMneHne — cm. pasgen 9.

Ha pucyHke 4 npuBefeHbl NpUMepbl BO3MOXHbLIX Mep 3awuTel SPM (Mep 3aluuTsl OT 3NeKTpoMarHuT-
HOro MMnNyneca MonHum) B cooteetctBum ¢ FOCT P M3K 62305-4—2016, pucyHok 2. YTOUHEeHHble Tpebo-
BaHusA cMm. B [OCT P 50571.5.53.
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CM3 + akpan 3M3 1 Iy, Hy aM3 0
\ Hy
3kpaH 3M3 2 3M3 1 Hy
3M3 2 7 H,
/ y3umn Y3un
O6opyaosaHue (SB) (MB)
(0OBeKT N\ £\
noTeHUUanLHoro N/ A
NoBpeXaeHus) - - -
Koxyx YacTuyHbln
TOK MOSMHKUMK

a — MNpUMEHEeHWe NPOCTPaHCTBEHHLIX 3KPaHOB W cUCTeMbl cornacoBaHHelix Y3WI B kadectee mepbl 3awmTel SPM. OBopynosaHue
HaAEKHO 3aLUMLLEHO OT MMMYNbCHBIX NepeHanpsbkeHnin (U, << U, u [, << ;) 1 HaBeAeHHbIX MarHnTHbIx nonen (H, << H,;)

CM3 + skpaH 3M3 1 Iy Hy
\ 3M30 Ho
3M3 1
="
/ Y3Un
ObopynoeaHve (MB)
(o6bekT 7\
noTeHUManbHoro N/
NOBPEXAEHWS) - -
Us I Up. I
Koyx YacTuyHbIi
TOK MOJITHUK

b — npuvmeHeHWe nNpocTpaHCTBEeHHbIX 3kpaHoe u Y3WI Ha Bxoge B 3oHy 3M3 1 B kadecTBe mepbl 2awmuTel SPM. ObBopyanosaHue
3alUMLLEHC OT NnepeHanpaXeHuit, nepegasaemblx NPOBOAHLIM nyTem (U, < Uy u 1y < 1) v 0T HaBedeHHbIX MarHnTHeIX none (H, < Hy)
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CM3 (akpaH OTcyTCTByeT)\ T B —
3M3 1
H,
=
H,
O6opygosaHue Y3WUI
{oGbekT 3M3 2 H, (MB)
noTeHUManbHOro
NOBPEXOEHNS) -— U, L r
Vo fo
SkpaHUpoBaHHas YacTuuHbIiA
ofornoyka unm pama u T. . TOK MOIHWK

€ — NpYMeHeHve 3KpaHupoBaHWA BHyTpeHHer nuHun n Y3KIN Ha exoge B 3oHy 3M3 1 B kadecTBe mepbl 3awntel SPM. OGopynoeaHne
3aLUMLIEHO OT NepeHanpskeHuin, Nnepeaasaemslx NposoaHbIM nyTem (U, < Uy u 1, < 1;) n OT HaBEAEHHBIX MarHUTHbIX nonew (H, < H;)

CMS3 (akpaH oTcyTCcTBYET
(okp yTCTBY )\‘ Iy Hy aM3 0
Hy
3M3 1
3M3 2 7 Ho
yaumn / yaumn Y31
ObopyposaHve (SA) (SB) (MB)
(o6bekT N\ 7\ 7\
NOTEHUMANBHOIO J NS N/
NOBpEXOEHUS) e ke - -
Koxyx YacTuuHbIA
TOK MOIHWN

d— NpUMeHeHe TONbLKO CUCTEeMBbI cornacoeaHHbIX Y3WI B kadecTee Mmepbl 3amuTel SPM. ObopyaosaHme 3almeHo OT NepeHanpskeHni,
nepefaeaembix NpoBoAHbIM nyTem (U, << Uy u I, << ;), HO He 3alMLLEeHO OT HABEAEHHBIX MArHUTHLIX Nnonen (H;)

E—  3KPaHUPOBaHHAS rPaHNLA; — HEe3KpaHWpPOBaHHas rpaHvua

MpumedvaHne — Y3WUI moryT ObiTb pacnonoXeHol B CeayroLmnx ToYKax:
- Ha rpaHunue 3M3 1 (Hanpumep, Ha BBogHO-pacnpegenvTensHoMm wute MB);
- Ha rpaHunue 3M3 2 (Hanpumep, Ha pacnpegenuTensHom Wwute SB);

- Ha unu B6nnan obopynoBaHua (HanpyUMep, Ha LTENCenbHOW po3eTke SA).

PucyHok 4 — lNMpyrMepbl BO3MOXHbLIX Mep 3awuTel SPM

[ononHutenebHblEe METOALI BKMOYAKOT B ceBs M30MALMI0, CXeMHbIe PELUeHUsA, CUMMETPUYHbLIE CXEMBbI,
NpoAonEHOE NOMHOE CONPOTUBMEHWE W T. M.

B pokymeHTaumm (cm. pasgen 11) gomkHa ObiTe NpeacTaBneHa, Kak MUHUMYM, CriegyroLwas nHdopma-
uMa o Mmepax 3awmnTtsl SPM:

- onpegenerHne 3M3 cornacHo FOCT P M3K 62305-1;

- yepTtexu B3Y c ykazaHmem 3M3 u ux rpaHul, NpUHLUKMNKANBHBIE 3NEKTPUYECKUE CXEMBI C YKa3zaHUeM
Y3WI, 3awnTHble 3KkpaHbl Kabenen 1 TOYKKM coeguHEHUA 3KpaHOB Kabenen.
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BasoBble npumepsbl NpeacTaBneHns nogobHon HopMauum B JOKYMEHTaLWM NPUBEOEHBI HA PUCYHKAX
F6unF7.

B cnyyae oTcyTCTBMA YaCTUYHBLIX TOKOB MONMHMUM BHYTpW 3M3 3alumTa oT nepeHanpsixeHusa Heobxoauma
nuwb ans kabenei, NpoxoasLLMX U3 OOHOM 30HbI B 30HY ¢ Bonee YyBCTBUTENbHBIMK 3neMeHTamu (T. e. oT 3M3 ¢
Bonee HM3kUM Homepom B 3M3 ¢ Bonee BEICOKMM HOMEPOM), NOCKONbLKY BHYTPEHHUE COEAMHEHUS B Npefenax
30HbLI MOTYT HE UMETb 3aLLWThl. Takon nogxog 6onee nogpobHo onncad B FTOCT P M3K 62305-4 n paccmoTpeH
B npunoxeHun F. Cnyyail npoTekaHWsa YacTUYHbIX TOKOB MOMHUKA BHYTpU 3M3 paccMoTpeH B npunoxeHun F.

Ha pucyHke 5 nokasaHbl ABe 30HbI 3awMTbl OT MonHWM 3M3 1, coeguHEHHbIEe 3MeKTPUYECKUMU UMK
kabensHeIMKU NuHUAMK. Ocoboro BHUMaHuaA TpebyeT cnyyain, korga obe 3oHel 3M3 1 npegcraenaoT cobon oT-
[eNnbHbIE COOPYXXEHWS C pasfenbHbIMU CUCTEMAMU 3a3eMIEHMIA, pACNONOXKEHHbIMU Ha PacCTOSIHUKM AEeCATKOB
UMK cOTEH MeTPOB ApYr OoT apyra. B aTom cnyyae Gonblwas YyacTe ToKa MOMHWUW MOXET NpoTekaTb Mo Hela-
LWWLLEHHBIM KOMMYTaLUOHHBIM NUHUAM.

Ha pucyHke 6 nokasaHo, 4to npobneMa B3auMHOro CoeAnHEHNA ABYX 30H 3aLUnTbl OT MonHun 3M3 1 mo-
*eT BbITb peleHa npy NOMOLLW MCTNONb30BaHWSA 3KPaHUPOBAaHHbIX kKabenen Unn 3KkPaHMPOBaHHbBIX KabenbHbIX
KOpoBOB NPWU YCMOBKU, YTO 3KPaHbLI CMOTYT MPOBOAMTE YaCTUYHBIA TOK MonHUK. Y3WI mMoryT He ycTaHaBnu-
BaTbCS, €CMU NafeHe HanpsKeHWUs Ha IKPaHe He OYeHb BEMNUKO.

3M3 1 3M3 0 3M3 1
Y3un L Y31
an) - P n
\l/ \1/

T INE

PucyHok 5 — CoeguHeHne aByx 3oH 3M3 1 ¢ ucnons3oeaHvem Y3UI

3M3 1 3M30 3M3 1

INE I

PucyHok 6 — CoeavHeHue apyx 304 3M3 1 ¢ ncnonb3oBaHWEM 3KpaHWUPOBaHHbLIX Kabenen
M1 3KPaHUPOBaHHLIX KaBenbHbIX Kopobos

8.5.2 YpaBHMBaHMe NoTeHUManoB BHyTpu B3Y

YpaBHuBaHWe noTeHuuanos BHyTpu B3Y cormacHo MOCT P M3K 62305-4 (cm. Takke [13]) QOMKHO
rapaHTMpPOBaTb, YTO NOTEHUMANBHO ONAacHOE UCKPEeHWe M Ayra He BO3HWKHYT MeXdy NpoBOAALLMMM HacTAaMM
B3Y 3a cueT anekTpuyeckux paspsgoB. Cuctema ypaBHMBaHWSA NOTeHLManoB obecnevyuBaeT 3awuTy OT Ha-
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NPSPKEHMA MPUKOCHOBEHWS W LLAroBOro HaMNpsiKeHWsl BO BpeMsi pa3paga mMonHun. Cuctema ypaBHMBaHUA MNo-
TEHLMANOB UrpaeT BaXKHYIO POfb B CHWKEHWM BEPOSITHOCTH NMOBPEXOEHNA SMNEKTPUYECKUX CUCTEM U CUCTEM
yrnpaeneHus. FanbBaHUYecKNe CBA3W C MarnbliM COMPOTUBMNEHUEM MPegoTBPALLaT ONACHYH Pa3HOCTb 3Mek-
TPUYECKNX MOTEHUNANoB Mexay obopynoBaHuem BHyTpu B3Y.

Ona gocTmxkeHua Hawbonbllero acdekTa cMcTeMa ypaBHUBAHUS MOTEHLMANOB OOIMKHA MaKcuManb-
HO MCNOSb30BaTh DOMblUKME METannMyYeckue KOHCTpykuun B3Y (1. e. rmaBHbiM oOpasom GalluHio, OCHOBaHMWe
FOHOONbI, paMy roHAOMbI KU CTYNULY). TakMe COeqUHUTENbHbIE LWWMHbI MOTYT AOMNOMHUTENBHO CHUXaTb YPOBHN
MarHWTHoro nons, obpasytoLwmecs sBcnedcTemMe MonHun. CoeuHEHNs ypaBHUBaHUA NOTEHLWANOB, Takne Kak
Te, KoTopble n3obpaxeHbl Ha pucyHkax F.3 u F.4, cnocobcTByHOT paBHOMEPHOMY pacrnpeferneHuo Toka BO
BHELUHUX MeTannuMuyecknx KOHCTpyKuuax B3Y u Takum 06pa3omM yMeEHbLUAKT BAUSHUE 3NEKTPOMAarHUTHOro
Nonsl BHYTPU KOHCTPYKLMW (Hanpumep, BHYTPKW FTOHOOMNbLI UNK BaluHu).

KpynHble MeTannuyeckue KOHCTPYKUMKN obecnednBaloT MakCUManbsHOe 3NekTPOMarHUTHOE SKpaHWpoBa-
HUe NpKY aNeKTPU4ecKkoM coegnHeHnn. Boicokasn adhheKTMBHOCTEL 3NTIEKTPOMAarHMTHOMO 9KpaHMpOBaHWMA OOCTKU-
raeTcsl, Korga HenpepbiBHOE COeQWHEeHUEe 3NeMEHTOB METanNMYeCKMX KOHCTPYKLMIA BbINMOMHEHO C AOCTATOYHO
ManbIMW MHTEPBaNamMu.

Hanpumep, ecnu coeguHeHna pa3amMeLlatoTcsa Mexay MeTannmyeckumMu nnatopmamMm U CTEHKON MaYThl
B HECKOMLKUX MECTax, paccpeaoTOYeHHbIX BOKPYT rpaHulbl «nnatopMbl — MadTa», 3To obecneunT adpdek-
TUBHOE 3MEKTPOMarHMTHOE 3KpaHWpPOBaHWE BHYTPU MaYThI.

BonblWWHCTBO NoBpexXAeHWA cucTeM ynpasneHus BOY MOXHO npenotBpatuTb NPWM NMOMOLLM YPaBHM-
BaHWA NOTEHUManoB W aKkpaHuposaHusi. bonee nogpobHO coeguMHeHWs CUCTEMbl YPaBHUBaHWA NOTEHLWAN0B
B3Y paccMoTpeHbl B NpunoxeHun K.

8.5.3 3awunTa OT 3INEeKTPOMarHMTHbIX UMNYNbLCOB Pa3psf0B MOMHUU U YPOBHU YCTONYUBOCTHU

8.5.3.1 Obwme nonoxeHus

OueHky HeobxoaUMOCTH AOMNONMHUTENbBHONW 3alMTbl 060pya0OBaHNA B yCNOBUsIX 0TAeNbHbIX 3M3 npoBo-
OST N0 NpeAenbHbIM 3HAaYeHUsIM BblaepxuBaembix 06opygoBaHMeM nepeHanpsiKeHnia u Tokos. MpegenbHble
3Ha4YeHWUs1 BblAepKUBaeMbix 0DOpyaoBaHMEM NepeHanpsKeHWA N TOKOB (YPOBHM YCTOMYMBOCTH) yCTaHaBMNN-
BAOT C MOMOLLLHK UCMBITAHWIA MO 3NEKTPOMArHUTHON COBMEeCTUMOCTU (cMm. [14]).

HecmoTps Ha ycTaHOBMNEHHLIE B JaHHOM criyvae TpeboBaHWa MUHUMMAaNbHOW YyCTONYUBOCTH, 0bopyaoBa-
HWe Bcerga AoMKHO MMEeTh YPOBEHb YCTONYMBOCTU, COOTBETCTBYHOLLMIA YPOBHK OMACHOCTU YCIOBUWIA OKpYXato-
el cpeabl B MECTe ero yCTaHOBKMU.

Ecnu ucneitaHne He NpoAeHO, TO AOMKEH ObiTh BbIMOMHEH NHAUBMAYANbHbLIA aHanu3 YpoBHS NOMEXO-
ycToMYMBOCTU. Ecnn TexHuyeckne TpeboBaHWS WM3rOTOBUTENS MpeaycMaTpuBaloT BHELUHIOW 3allWuTy WM
Mephl, YETKO YKasaHHble B PYKOBOACTBE MO 3KCMnyaTtaluu, TO crieqyeT UCnonb3oBaTk TpeboBaHWs K UCMbITa-
HUSIM C BHELLHMM 3aLUUTHLIM YCTPONCTBOM UMK NOKAalNbHBIE MEpBI.

8.5.3.2 YCTOMYMBOCTE NOPTOB 3NEKTPONUTAHUSA

YPOBHU MMMYIbCHOM MPOYHOCTM 060PY40BaHUA CUITOBLIX MOPTOB onpeaeneHbl B FOCT 30804.6.2 v npo-
BepATCA UcnbiTaHusaMn cornacHo FOCT IEC 61000-4-5. MuHumanbHble TpeboBaHus K YCTOMYMBOCTH K UM-
NyNbCHBLIM Harpyskam cnegytoLiue.

MopTel nepemeHHoro Toka (230 B/400 B):

- £ 2 kB dhaza — zemns;

-+ 1 kB dbaza — dcpaaza;

- CneayeT BbIMOMHATL AOMOSIHUTENbHbIE TPeDoBaHUS K YPOBHIO NMPOYHOCTW/YCTOMHMBOCTU M30MALUNA B
cootBetcTBMU ¢ FOCT P M3K 60664.1.

MopTel NOcTOsiHHOTO Toka (50 B):

-+ 1,0 kB nuHun Ha 3emnio;

- + 0,5 kB mexaydasHoe;

- CregyeT BbINOMHATL OONONHUTENbHBIE TPEOOBAHUA K YPOBHK MPOYHOCTU/YCTOMYMBOCTU M30ONALWN B
cooteetcTBMK ¢ FOCT P M3K 60664.1.

8.5.3.3 YCTOMYMBOCTb CUTHarbHbLIX MOPTOB 0B60pYLOBaHMS

YPOBHN UMMYNbCHOW NPOYHOCTM 000pPYSOBaHUS ANA CUrHANbHbBIX MOPTOB ONPEaenstT ¢ y4eToM [15] n
[16] ona TenekoMMyHUKaLWOHHBIX nopToB u FOCT 30804.6.2, TOCT IEC 61000-4-5 onsa curHanbHbIX NOPTOB
B Lenom, Ans obopygoBaHWUs, YCTAHOBMEHHOIO B MOMELLEHUAX 3aKa34ymKka U 30aHUM KOMMYTatopa COOTBET-
cTBEeHHO. TpeboBaHMA N0 MUHMMANbLHOW MUMMYNbCHOW NPOYHOCTU ANA 0BopyaoBaHMA B NOMELLEHUAX 3aKkas-
YuKa criegyroLune.
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TenekoMMyHWKaLMOHHbIE NOPThI:

- NMOPT, CO8AWHEHHbIN C BHELUHEN NMHWEN (MMHWEN, MOYLEeNR U3 30aH1sA), UCTIbITBIBAKOT UCMbITATENbHbBIM
HanpskeHuem 1,5 kB B 00OLLeM pexume (MoOpT OTHOCUMTENLHO 3EMMK) U UCMbITATENBHLIM HanpskeHuem 1,5 kB
MEXAY CUrHanbHbIMW NPOBOAHMKAMW B AnddepeHLMansHoOM pexnmMe;

- MOPT, COEAWHEHHBIA C HE3KPaHWPOBAHHOW BHYTPEHHEN NMWHWERN (MMHMEN, NMOMHOCTLI OCTakLLencs
BHYTPW 34aHUSA, HET NPSIMOro NOACOeANHEHWS K BHELUHEN NMHUW), UCMbITHIBAKOT UCMNbITaTENbHLIM HaMNpPsKeHU-
eM 1 kB B 06Liem pexnme.

MNpoBeneHWe UCMbITAHWMIA CUTHANbHbLIX MOPTOB B LESIOM HE 3aBUCUT OT ANWHbI  3KPaHWPOBaHHbIX/
He3KpaHWPOBaHHLIX y4acTKoB Kabens. cnbiTaHUsA NPOBOAAT UCMBITATENLHBIM HanpsbkeHueM 0,5 kKB B obLuem
pexuMe, NOpT UCMLITHIBAKT KAk HE3KPAHMPOBAHHBINA (MOPT OTHOCUTENBLHO 3EMIN).

8.5.3.4 YCTOMYMBOCTL 3NEKTPOHHLIX CpeaCcTB

YPOBHM 3NEKTPOMArHUTHON NOMEXOYCTONYMBOCTM SMEKTPOHHBLIX CPEdcTB (MNU CONpPOTUBNAEMOCTHN) —
no FOCT IEC 61000-4-9 (cm. Take [14]). MuHuManbHble TpeboBaHnA Mo BblAepKMBAEMbIM UMIYNbCAM:

+1 kA/m; 8/20 mkc no FOCT IEC 61000-4-9;

+100 A/m (konebaTtensHO 3aTyxaroLlWmn) — cm. [14].

YCTOMYMBOCTL BEIOMPAOT B COOTBETCTBUN C NMPUMEHEHUEM.

8.5.4 3kpaHupoBaHUe U KabenbHaaA pasBojkKa

3KpaHWpoBaHWe ABNAETCSH CPEACTBOM OCnabneHnsa anekTPOMarHMTHOMO NOJs, YTO MOXET CyLLeCTBEHHO
CHWU3UTb YPOBHU HAMNPSBKEHWA, MHOYLUPYEMbIX B LENnsax.

MarHuTHOe none, Bo3Hukaowee BHyTpKH 3M3 npu paspsae MOMHUKU B KOHCTPYKLUMIO UM B 3€MITH0 OKOMO
Hee, MOXeT BObITb ocnabrneHo TONbKO NPOCTPAHCTBEHHBIM 3KpaHupoBaHuem 3M3. BonHel nepeHanpsikeHun,
WHOYUMpYeMbIE B CUCTEMY YNPABNEHWA Yepes NoacoeaMHeHHbIe kabenu, MoryT 6biTe MUHUMWU3WPOBAaHLI Mpo-
CTPaHCTBEHHbIM 3KPaHNUPOBaHMEM UMK NPOKNA4KOW W 3aLMTON NMPOBOAHWKOB (HanpumMep, coeguHeHue obo-
noykn kabensi ¢ 060MX KOHULOB C 3emnen) unu kombuHaumen obonx MeTohoB.

MarHuTHoe  akpaHupoBaHMe W kabenbHas  pa3Bogka  OOMKHbI  OoTBeYaTb  TpeboBaHuaAM
FOCT P M3K 62305-4, a Takke TpeboBaHUSIM MO 3MEKTPOMarHMTHOM COBMECTUMOCTM (cM. [13]).

MaTepuansi W pasmMepsl MarHUTHbIX 3KpaHoB OOIMKHEI oTBeYaTb TpeboBaHUAM
FOCT P M3K 62305-4—2016, pa3gen 6.

OdhdbekT OT NPUMEHEHUSA 3KPAHOB U NPOKNagKW Tpacchl MPOBOAHUKOB LOMKEH DbITb AOKYMEHTUPOBaH
no pesynsTataM aHanwusa W/unu npoBepku.

OueHka HanpsKeHHOCTWU MarHUTHOro nons BHyTpM 3M3 fomKkHa OCHOBLIBATLCA Ha pacHeTax MarHMTHO-
ro nons cornacHo MOCT P M3K 62305-4—2016, npunoxeHue A. [lonyckaeTca UCNOMb30BaTb KOMMNbIOTEPHOE
MOOEenvpoBaHUE NpY YCIOBUKM, YTO a4eKBAaTHOCTEL UCMOMNb30BaHHLIX MOgenen nNpoBepeHa B COOTBETCTBUU C
MpUNoXeHnem /.

OueHky athdbekTa 3auThl NyTEM 3KpaHWPoBaHWA BeinonHawT no FOCT P M3K 61587-3 (cm. Takke [17]).

8.5.5 CucTema 3aWjUThbl OT MMMNYNbLCHbIX NepeHanpaXeHUN

8.5.5.1 O6Lwume nonoxeHus

CkoopavHMpOBaHHas cucTema 3alMTbl OT UMMYMbCHBIX NepeHanpsbkeHud (SPD 3awmTa) cocTouT M3
Habopa TwartensHo noaobpaHHLIX, COrMacoBaHHbIX YCTPONCTR 3aLUKUThl OT nepeHanpsxeHnn Y3WI, yctaHoe-
TNEHHbIX AN YMEHbLIEHUS Yyucna cH0eB 3NeKTPUYECKUX U 3NEKTPOHHBIX CUCTEM.

MpumedvyaHne — KoopanHaunsa CUCTEMBI 3aLUMTLI OT MMNYSbCHBIX NepeHanpsXeHWii BKYaeT COeQUHUTENb-
Hble uenun ona obecneyeHns KoopauHaumMm U3onsaLumMm BCcex CUCTEM.

CkoopavHMpoOBaHHasA CUCTEMA 3alUThl OT MMMYIbCHbIX NepeHanpsKeHA orpaHnYMBaeT BIUAHUA Tpo-
30BbIX MEPEHaNpPSKEeHNA U BO3HUKAKLIMX BHYTPU KOMMYTALMOHHbIX NepeHanpsikeHui. 3alinta anekTpuye-
CKMX CUCTEM M cUCTEeM yrnpaBneHus TpebyeT cuctemaTnyeckoro nogxoda k cornacosaHHbiM ¥3WIM, npegHasHa-
YeHHbIM AN SMEeKTPUYECKMX HU3KOBOSBTHLIX CUCTEM U CUCTEM yrnpaeneHus. PekoMmeHgauuv no opraHusauum
CMCTeMbI 3aWnThl OT UMMYNbCHLIX NepeHanpskeHni B 3oHe BAY npusedeHbl B MpUNoxeHnu L.

8.5.5.2 PasmeleHne Y3WI

B cootBetctBumM ¢ FOCT P M3K 62305-4 Y3WI cnenyeTt pasmeLLartb Ha NUHKUK Bxoda B kaxayto 3M3:

- Kak MOXHo Bnuxe k rpaHuue 3M3 1 Heobxogumo yctaHoBuTb Y3WI, npoBepeHHble TOKOM "imp
(vcnbiTaHue knacca |) cornacHo knaccudpmkaumm FOCT [EC 6164311,

- KaK MoXHo brivke K rpaHvue 3M3 2 v Bbilwe u, ecnv HEOOXCAMMO, Kak MoXHO Bnvke K obopygoBaHuio,
koTopoe TpebyeT 3awuThi, Heobxoarmo yctaHoBUTh Y 3T, npoBepeHHbIe TOKOM /| (McnibiTaHue knacca 1)
cornacHo knaccudpukaumm FOCT IEC 61643-11.

34

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 38 /160
CrpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-54418.24-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68259
https://gostexpert.ru/gost/gost-54418.24-2023?utm_source=pdf&utm_medium=68259&utm_term=page

FOCT P 54418.24—2023

Ecnmn Y3WUN He pacnonoxeHo y Bxoga B 3M3, B fokymeHTauum Heobxoammo ykasaTb, 4To obopynoBa-
HWE NoLACOeAMHEeHO C 060MX KOHLIOB BXO4a U MOXET BbiAepxkaTb OXugaemoe nepeHanpshkeHue. Takxke Heob-
Xoaumo ybeauTeCs, UTO BOMHA TOKA HE HapyluaeT MarHuTHy o6cTaHoBKy B 3M3, cM. pucyHOK 7.

MmMnynscHoe MmMnynscHoe
HanpsxeHne nepeHanpsxeHne

—/ "~ / N\ -—

\J YerpoiicTso,
Tpebyiowee
3aLMUThI

PucyHok 7 — lNMosiBneHne MarHMTHOro nons BHYTPW 3aMKHYTOM 30HbI U3-3a ONIMHHOIO COeaUHWUTENbHOro Kabens
OT BXOOa B 3Ty 30Hy Ao Y3WI

Korgna pacctosinme mexay Y3WUI n obopynoeaHveM, Tpebytowm 3awmTel, 6onee 10 m (anvHa kabens),
JOMKHa BbITh NpegycMoTpeHa ofHa U3 cnefylowmx ONONHATENBHbBIX Mep 3aLuThbl:

- paamelyeHune pgononHuTensHoro Y3WI kak MoxHO 6nuxe k obopynoBaHuo, TpebylLllemy 3alnThl
(pucyHok 8a). YpoBeHb HanpsikeHus 3awnTel Up Takoro Y3UI He gomkeH npeebiwaTte Tpebyemoe HOMUHaNb-
HOe BblAepXNBaeMoe UMMYNbLCHOE HanpseHue 3awuuaemoro obopynoeanus Uy

- NpUMeHeHKe ogHoBBoaHOro ¥Y3WI, ycTaHOBNEHHOIO B MM OKOMO Havyana anekTpuieckoin uenu (pucy-
HOK 8b). Mx ocTawlleecs HanpskKeHne — ypoBeHb HanpsxeHns sawnTsl Up — He JomkHO npesbiwats 50 %
TpebyemMoro HOMUHaNLHOTO BbIAEPXMBAEMOr0 UMMYINLCHOIO HaNPXeHWs 3alluiiaemoro obopyaosaHna Uy,

- npumeHeHne apyxeeogHoro Y3WUI (FTOCT IEC 61643-11), ycTaHOBMEHHOTO HA UITM OKOINO BBOAA 3IeK-
TPUYECKON Lienm (pUCyHOK 8¢). YpoBeHb HanpsixeHus 3awmnTel Up Takoro Y3WI He gomxkeH npesbiwuarts Tpeby-
€MO€e HOMWHAaIIbHOE BbIAEPKMBAEMOE UMMNYNbCHOE HanpshkeHune 3awuiaemoro obopynosanus U,y. 3Ty Mepy
cnefyet NpUMeHATL BMecTe C ApYrMMU Mepamu, TakMMU Kak UCNoNb30BaHWe 3KpaHWpPOBaHHOW NMPOBOAKU BO
BCEX 3alluLlaeMblX Lensx.
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3alunTHOE paccTofHKe
Beog
aneKTpu4ecKon O6GopyaoeaHue
uenm
Y Y
3 [onyctumoe paccTosHue mexay Y3Wn 3
n 1 3awmuiaemslMm obopyaoBaHuem n
n n
— a =
3awmTHOe paccTosaHWe
Beog
3NEKTPNYECKOA O6opynosaHue
uenm e
3 Honyctumoe pacctosHue mexay Y3
N v 3almLaeMelM 0B6opyaoBaHUEM
n
Up < 0,5U, OkpaHupoBaHue Ly
b
3awmTHOe paccTonHWe
Beop
ANEeKTPU4ECKOon OB6opygoeaHue
uenu v
3 Honyctumoe pacctosHue mexay Y3WM
H 1 3awmaemMsim o6opynoBaHnem
[pa nopta OkpaHupoBaHue Uy

c
PucyHok 8 — [JononHuTenbHble Mepbl 3aLUMThI

8.5.5.3 Beibop Y3WUI

Y3WI, KoTopble OOMKHbI BbIAEPXKUBATL HEMOMHLIA TOK MOMHUK ¢ 0OblvHOM hopmoin BonHbl 10/350 mKc,
OOIDKHBI MPOWTU UCMBITAHUS UMMNYNBLCHBIM UCMbITATENBHBIM TOKOM Iimp, COOTBETCTBYHLLMM Npoueaype Wchbi-
Tanui knacca | cornacHo FOCT [EC 61643-11.

Y3WTM, koTopble JOMKHbI BbIAEPKUBaTh MHOYKTUPOBAHHbLIE MMMYMNbCHbIE TOKK C 0DbIMHOW (DOpPMOIA BOI-
Hbl 8/20 MKC, AOMKXHbI MPOATU UCMLITAHUA UMNYNbCHBIM UCMbITATENBHBIM TOKOM Iimp, COOTBETCTBYIOL MM MNpOo-
Luenype vcneltaHun knacca |l cornacHo FOCT IEC 61643-11.

Y3WI gomkHbl COOTBETCTBOBATL:

-OCT IEC 61643-11 B OTHOLUEHUW CACTEM 3MEKTPONNTAHUSA,

-OCT IEC 61643-21 B OTHOLUEHUWN TENEKOMMYHUKALWOHHBIX M CUrHamNbHBIX CUCTEM.

8.5.5.4 MoHTax Y3WI

Y3WIM gomkHbl COOTBETCTRBOBATL MpaBWUiiaM MOHTaXa, yKazaHHbIM:

-B OCT P 50571.4.44, TOCT P 50571.5.53 n NOCT IEC 61643-12 B OTHOLIEHWUX 3aLWNTbl MUHWUNA
3NEeKTPonUTaHuS;

-[OCT IEC 61643-22 onsa 3alWinTbl NMUHWIA YNPaBNeHUs U TENEKOMMYHUKaLWUOHHbLIX CUCTEM.

MecTta pasmelleHns Y3WIM gomkHbl ObiTe 3a40KYMEHTUPOBaHbI, HAaNpYMep MokasaHbl Ha YepTexax M
ANEKTPOMOHTAaXHbIX CXeMaX B COOTBETCTBUM C CMCTEMOW 3aLlMTbl OT UMMNYIbCHBLIX NepeHanpskeHui. Ons
Y3WTM, ycTaHOBNEHHbIX B pasHbix rpaHunuax 3M3, 1 BOZMOXHbEIX KOMMNOHEHTOB 3aLL1Thl OT NEepeHanpsiKeHuin,
YCTaHOBMNEHHbLIX BHYTPpWU 060pyaoBaHNs, JOMKHbI BbiTe BLINOMNHEHLI TpEBOBAHUS NO 3HEPreTUHECKON KOOPAU-
Hauuwn B cootBeTcTBUM ¢ TOCT P M3K 62305-4 n TOCT IEC 61643-12.
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CornacHo NOCT P M3K 62305-4 Heobxogumo npoaHanM3anposath cornacosaHue Y3UI B anekTpuye-
CKMX CUCTEMaX U cucTeMax ynpaeneHus. [JokyMeHTaLuWs OOMMKHA BKNYaTh OCTAaTOMHOE KONMMYecTBo MHAOop-
MaLuuK No NoBOAY TOrO, KakK OCyLLlecTBnaeTca cornacosaHue Y3UI.

[ononHuTenkeHbIe yKazaHWsi OTHOCUTENBHO COeAUHEHWI ANS YpaBHWBAHUS MOTEHUMANOB (3a3eMMeHns)
M KabenbHOW pa3BOOKN B 3NEKTPUYECKUX CUCTEMAX M CUCTEMaX yNpaBneHus, a Takke No MOHTaXHbIM pabo-
Tam npuBegeHsl B 8.5.1—8.5.4, npumepbl NnpMBeaeHbl B NpunaxeHun K.

8.5.5.5 BoapgencTtBune okpyxatoLlen cpedbl

Y3WM pomxHbl BblOepKUBaTh BHELWHWE HAarpy3ku, xapakTepHble N8 MecTa ycTaHoBkMm BAY, Takue kak:

- TeMNepaTypa OKpyxatlLei cpeas!;

- BNaXHOCTb;

- KOPPO3MOHHO-aKTUBHasa aTMocdepa;

- BUOpaLMOHHbIE Y MEXaHUYeCKMe Harpysku.

Ecnu nzrotoButens BAY He ykasan cneumanbHblX 3Ha4€HWIA, TO cumTaloT, 4to Y3WI, ycTaHoBMNEHHbIE B
roHgone unu GallHe yCTaHOBKM, MCNbITBIBAIOT HAMPSXKEHMA 3a cHeT BUDbpaLmMv Co crnegyowmumMm napamMmeTpamu:

-yactota — 0,1—10 I'y;

- yckopeHue — 0,5 m/c2.

OTn cTaHOoapTHble 3HaYeHus BbigepxuBaemon Y3UI Bubpaunn, KoTopble MCNOMb3YHTCA B CUCTEMAX
B3Y, ocHoBbiBatoTCA Ha [718] M MOryT MCNOMb30BaTLCA NPW OTCYTCTBMKM APYrorn MHhopmaumu.

B 3aBMCMMOCTM OT YCNOBWIA B TOYKE pasMeLLeHns oTAenbHbIX YacTte B3Y mMoryT BO3HWKHYTbL JOMOM-
HWUTENbHbIE W cnieundurdeckme TpeboBaHUs K MCMONMHEHWIO U pa3MeLLeHNI0 CUCTEM 3allMTbl OT UMMYMbCHBIX
nepeHanpsxeHun. Npu HeobxoguMocTu n3rotoBuTens B3Y gomkeH yunThIBaTEL YCNOBUS OKPYKaKLWen cpeabl
AN KOHKPETHbIX Touek B3Y, Hanpumep roHgonsl U cTynuubl.

8.5.5.6 TexobcnyxuBaHue

TexobenyxunsaHue v sameHy Y3WI cnegyeT NnpoBoAUTL B COOTBETCTBMU C NMaHOM TexobcnyxueaHums,
yKasaHHOM B PyKOBOZCTBE No Texobcnyxusanuio BAY.

Y3WM cnenyet ycTaHaBnMBaTh TakuM o6pasom, 4Tobbl Bbina BO3MOXKHOCTE UX OCMOTPETb W 3aMEHUTE.

8.5.5.7 KoHTpone Y3WUII

Bo3amMoxHO, BO3HMKHET HEOBXOAMMOCTL OCYLLECTBNATE KOHTPOIb 32 3aLUUTON BaXKHbLIX 3NEMEHTOB 3MneK-
TPUYECKNX CUCTEM M CUCTeM ynpaeneHns B3Y npu nomowum Y3UTI.

8.5.5.8 Bbibop Y3UI no ypoBHIO HaNpsKeHWs 3aLlMTbl M YCTONYMBOCTA CUCTEMbI

HeobxoAnMMbIN ypOBEHb HaNpPsXeHWUs 3aluTtel Up B 30He MOMHME3aLuTLl JoMmKeH BbiTb onpeaeneH co-
rMacHO YCTaHOBMEHHbLIX YPOBHEW ycTondnBocTn obopynoeaHma B 3M3, kak a10 onucaHo B 8.5.3.

8.5.5.9 Bruibop Y3WIT no makcumansHOMY OMUTENBEHOMY pabodyemMy HanpsKeHUo

Ocobbie TpeboBaHMa N0 MakCUMansHOMY ANUTENBHOMY pabodemy HanpsbkeHuo U, MOTyT NPUMEHATLCS
K cUCTEMAaM 3aLUWThbl OT UMMNYNbCHLIX NEePEeHanPsKeEHUN U3-3a BoNbLIMX BapUaLMi HANPSXKeHWA U BPEMEHHbIX
MOBLILUEHWUIA HANPSPKeHUs B ANeKTPUYECKOM cucTeMe, B KOTOPYH BXogut B3Y.

B Takux cnyyasx aHannaom W/mMnv UCnbITaHWAMUW OOIMKHbI ObiTh ONpegeneHsl COOTBETCTBYHOLIME YacTu
3MNEeKTPUYECKUX CUCTEM, YPOBHUW HaNpsKeHWs, YPOBHM TOKa M ONUTENbHOCTL, U C UX y4eTom BeibpaHbl ¥Y3WI.

[na Beibopa cucteM 3alnUThl OT UMMYNbCHLIX NepeHanpsikeHWn OOMONHUTENLHO Heobxoaumo orpe-
OEenUTb criefyoline napamMmeTpbl UCTOYHMKA TOKa BO3DYyXKOEHWA reHepatopa U OCHOBHOW (MWHEMHOW) Lenu
NCTOYHMKA:

- MakcuMasnbHble HanpsekeHus (hasa — dpasa 1 pasza — 3emnsa), BKNYasa npegensl U3MeHeHus;

- MakcumarsbHoe AnuTenbHoe pabodee HanpsxeHue U, ¢ yyeTom Toro, 4To6bl obecneynTs ycTonym-
BOCTb K MOBTOPAKLMMCA NepexodHbIM NpoLeccamM, HaknagbiBaeMbiM Ha paboyee HanpsKeHue;

- MaKCMManbHYy 4acToTy;

- pabouyto 4acToTy C y4EeTOM YaCTOThl KOMMYTaLUA UCTOYHUKA.

[ononHuTenbHble NPUMEpPbLI NPUBEAEHLI B MPUNOXEHUN L.

JomkHo BblTb NpeacTaBneHo nogreepxaeHune, 4To BoibpaHHblie Y3WI moryT BoigepkuBaTth 3T che-
LuanbHble YPOBHU HarnpsxXeHns.

8.5.5.10 BriGop Y3WMI no HoMUHaNLHOMY paspsaHOMY TOKY [, M UMMYNbCHOMY TOKY Iimp

PekomeHngyeTca npoBecTW aHanua pacrnpegerneHuss Toka MonHuM  BHyTpu B3Y cornacHo
FOCT P M3K 62305-1u TOCT P M3K 62305-4. Ha ocHoBaHuK aaHHbIX pacyeToB Y3WIT moryT 6b1Th BeIBpaHbl
Mo HOMWHANBLHOMY Pa3PAAHOMY TOKY /, 1 MMMYMbCHOMY TOKY Iimp.

[na sawmTtel 0cob0 ysa3BUMbIX Lenei MoryT BbiTb Heobxoanmel Gonee BbICOKME HOMUHasbHbIe 3HaYe-
HuUs ToKkoB Y3WI, yem Te, KoTopble ykasaHbl B fOCT P 50571.5.53, unun Xe Takve Lenum Heobxogumo 3Kkpa-
HWpoBaTb. Takue Lenu, 0CoODEeHHO NoABEPXEHHbIE BbICOKMM Harpy3kaM Wi NOBTOPHbIM Harpyskam, AOMKHbI
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BbITb MOEHTUULMPOBaHbLI NyTEM aHanu3a. Ecnu Bo3amoxHo, Takue 0cobo ysa3BUMbIE LIEMW B 3NEKTPUYECKUX
cucTemax U cuctemax ynpaeneHus B3Y gomxHbl BbITh ykasaHbl narotoButenem B3Y Ha aneKTpOMOHTaXHbIX
cxemax. MNogpobHaa nHdopMaunsa NpueedeHa B NpUnoxeHun L.

8.5.5.11 Bbibop Y3WIT no ToKy KOPOTKOro 3aMbIKaHUSA U CKOPOCTU NMpepbIBaHUSA OCTAaTOYMHOIO ToKa

YpOBREHb BbIAEPXUBAEMOrO TOKa KOPOTKOIO 3aMbiKaHus Ana koMouHaummn Y3UN n ycTpoicTBa 3aLuThI
ot ceepxTokoB (Y3C), Hanpymep NpefoxpaHUTens 1 ypoBeHb NpepbiBaHUA CONPoBOXAatoLLero Toka B Y3UIT,
yKasaHHbIn narotosuTenem Y3WI, nomkHbl GbiTe Boree unmn paBHbl MakCUMarnibHOMY TOKY KOPOTKOTO 3amMblKa-
HUs, OXnaaemMomy B aTol Todke. Kpome Toro, ecnv ypoBeHb NpepbiBaHWs CONMPOBOXAA0LWEro Toka oobsBneH
ansa Y3WM, gomkHo BbiTh NOATBEPKAEHO pacyeTamu N UCTNbITAHUSAMMK, YTO YCTAHOBMEHHOE B KOHKPETHON
cunoeoi uenu Y3C He pyHKUMOHKUPYET.

8.5.5.12 MoeegeHue Y3WI B cnyyae Bo30eNCTBUSA HECKOMBKUX YAAPOR MOMHUIA

BcrenctBue OTHOCUTENBHO BbICOKOW YacTOThbl yaapoB MonHUKM B BOY n KpuTu4eckoro xapaktepa ycTa-
HoBku Y3WUI B BAY Y3WUI nomkHbl BblAepXMBaTh MHOXECTBEHHbIE NMOpaXKeHUa MONMHUAMU,

8.5.5.13 3awmTa oT KOMMYTALMOHHbLIX NepeHanpsiKeHuin, co3agaBaemblx BHyTpu B3Y

MepexogHoe anekTpuyecKoe N UMMYNbCHbIE NepeHanpsXeHusl, Bbl3blBaeMble onepaumsimMmu KOMMYTUPO-
BaHWS B 3NEKTPUYECKUX CUCTEMAX (KOMMYTALMOHHBIA 3NeKTPOMarHUTHeIN umnynsc, SEMP), Takcke JOMmKHbI
YYUTLIBATLCA. TEM HE MEHEE 3TO BLIXOOUT 3a paMKU pacCMOTpeHust HacToswero ctaHgapta. Obuwyo uHgop-
Mauuto pekomengyetcst cmotpeTtb B FOCT P 55630, roe obeyaatoTcsi KOMMYTaLWOHHbIE NEepeHanpsKeHns.

3awmTa oT KOMMYTALWOHHbBIX NEePeHanpPsiXXeHnin MoxeT ObiTe obecnedeHa 3a cyeT pasmelleHnna Y3MMN
Kak MOXHO Drivxe K MecTy BO3HWKHOBEHWSI Takux yrpos. [lepeHanpspkeHus npu KOMMyTaumsx moryT GbiTb
Bbonee oNUTENbHLIMKU U MOTYT COOEpPXaTb BomnblUe IHEPr W, YEM MepexodHble NepeHanpskeHus atmocdep-
HOro MPOUCXOXAEHUS. 3TO cnefyeT ydnTeiBaTe npu Beibope Y3WI no HOMWHanNbHOMY pa3psaHOMY TOKY U
MMMYNbCHOMY TOKY.

B L.7 npuBegeHa nHpopmauus no seibopy Y3 no nepeHanpskeHUsM, BO3HMKAKOLW MM BHYTpW B3AY.

8.5.6 UcnbITaHMA Ha NOMEXOYCTOMYNBOCTb

McnbiTaHMA Ha NOMEXOYyCTOMYWBOCTL CUCTEMbl 3aLLUThl OT UMMYNbLCHbLIX MNepeHanpsKeHWin NpoBoasaT
cornacHo npunoxeHnw M — Ong cuctem ¢ NopTamMy ANeKTPONUTAHWSA UMW CUTHANbHBIMK NOpTaMK, coenu-
HEeHHbLIMU C NHUAMK, Bxogawmmu oT 3M3 0, unu Og (C HENOMHLIMK TOKAMU MOMHUK, NPOTEKAOLMMUN B 3TUX
NuHuAxX). CTaHOapTHLIMU NPpUMEpPaMKn TakuxX CUCTEM SIBNAKOTCHA CUCTEMbI YNPABRMEHWUS U aBApPUIAHON CUTHAMNK-
3aUun, ycTaHOBMEHHbIe HaBepXy roHAOMNbI, HanpuMep 3arpaguTernbHble OrHW, ANeKTPOHUKa BHYTPKW nonacTen.

HononHuTtenbHas MHdopmauns 06 ypoBHEe NOMEXOYCTOMYMBOCTI APYTUX SNEKTPUHECKMX CMCTEM UCTbI-
TaHusl npuBeaeHa B npunoxexdmun M (cm. Takke 8.5.5.8).

8.6 QHEKTPH‘-IECKHE CNCTeMbl BbICOKOIro HanpaxeHus

KpynHbie BOY 0ObIMHO MOAKMOYEHBI Yepe3 BLICOKOBONLTHLIA TpaHCOPMaTop K MOA3EMHOM BbICOKO-
BOMbTHOM KabenbHOWM cucTemMe, KOTopas MOXET nogcoeauHATb rpynny B3Y nubo Hanpsmyto k cetu, nubo K
TpaHcopMaToOpHOW NOACTaHLMM, NOBbLILLALWEN HANPSKEHWE [0 YPOBHS pacnpenenuTensHon CUCTEMbI.

BbiCOKOBOMLTHBIA TpaHcdopmaTop BAY obbl4HO pasmelnatoT B roHAone, BHA3Y MayqTbl UMW PSaoM C
MauJToW ycTaHoBKM B3Y.

BbICOKOBONBTHEIE YCTPOWCTBA 3aLUUTbI OT MMMYNbCHBIX NEpPeHanpsKeHWn 0BbIYHO Ha3bIBAKT BbICOKO-
BOMbTHBIMU pa3spagHukamu. NpumeHseMble ana B3Y BLICOKOBOMLTHBIE paspAafHUKA CyXaT OMS 3alUThl
TpaHcopmaTopa 1 BbICOKOBOIILTHOW CUCTEMbI B LLENOM OT MOBbILLEHWSA SMNEKTPUYECKOrO NoTeHLMana 3emnm
BCMNeACTBME TOKOB MOMHWMK, MPOXOAALLMX YEPE3 CUCTEMY 3a3eMIIEHUA, @ TakcKe ANA 3aLlnTbl OT NepexogHbIX
HanpsXKeHWn, BxoaaLwmx B B3Y oT BbICOKOBONLTHOM KabenbHoM cuctemsl 3a npegenamu BAY. HeobxooumocTb
B YCTAHOBKE BLICOKOBOMBTHLIX Pa3pAgHMKOB Ha CTOPOHE BLICOKOrO HanpskkeHusa TpaHcdopmartopa cnefnyet
npoaHanuanpoBats ucxona us npuHuunos FOCT P M3K 62305-2 (cm. Takke [19], pazden 7 u npunoxeHue B).

OueHKa ypOBHeR NepexofHLIX NPoLEeCcCoB, MAYLIMX OT BEICOKOBONLTHOW kKabenbHOM cucTeMbl 3a npege-
namu B3Y, TpebyeT cneunansHOro MoaenMpoBaHusl NepexofHbiX NPOLEecCoB B anekTpuyeckon cetn. OUeHKy
npoBoasT ¢ yyetom [19]. Ecnv Takylo OLEeHKY He BbINOJHSAIT, B KadecTBe obLwen Mepbl NpegocToOpPoXHOCTH
pekoMeHyeTCsi UCMONb30BaTh BLICOKOBOMbLTHLIE PA3psAHUKUA. YKa3aHUa No MOAEMNUPOBAHUK MNePEeXOHbLIX
npoleccoB B ceTh npueegeHsl B FOCT P M3K 62305-4.

BLICOKOBOMBTHBIE Pa3pAfHUKW OOMKHbI ObITh MEeTannooKCWAHbIMU, ©e3 MCKPOBLIX MPOMEXYTKOB
(cm. [20]), ux cnenyeT BLIOMpaTbL U NPUMEHATL B cooTBeTcTBUM ¢ [TOCT P 53735.5.

BbICOKOBOMNLTHLIE Pa3pAOHWKA NPEANOYTUTENBHO PasMeLLaTh Ha BbIBOAAX BblCOKOBOMLTHOMO TpaHcgop-
mMaTopa, Kak mokazaHo Ha pucyHke 9, obecnevmBas, Takum 06pa3om, MakCMManbsHy 3aWwmnTy TpaHcdopmaro-
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pa. [JonyckaeTcs pasmMellaThk BbLICOKOBOMLTHLIE Pa3psAaHMKM Ha PaccTOAHMKW OT 3aluliaemoro obbekra, fo-
nycTMMOe paccTosiHMe onpeaenseTca pacdetamu. Mexay paspagHUKoM 1 3allMLLaeMbiM 311eMeHTOM 00bIYHO
gonyckaeTcs pacctosHue go 10 M. Ecnu paccTosHue Gonblue, To HeoBXoAMMO NpoBecTy Bonee AeTanbHbIN
aHanus W pelunTb, MOTYT N paspsAOHUKA B OCHOBaHUKM BalwHW obecnevynTs HeoBXOOUMYH 3aluTy TpaHc-
chopMaTopa, pacnonoXeHHOro B roHgone. Ecnu TpaHcdopmaTtop pasmellaeTtca cHapyxu GalwHu, cneayet
COeaMHUTL CUCTEMY 3asemNeHus TpaHcdhopMaTtopa ¢ cucTemMol 3asemMrneHns B3Y, pekomeHayetcs, YToObI
aTo 6blNa ogHa cucTema 3asemreHus.

3Heprus, pacxogyemas
ACHHXPOHHBIM Ha cOBCTBEHHbIE HyXabl

reHeparop
¢ 6enunusei BblcoKOBONLTHBIA
KNeTKOM TpaHctopmarop CeTb
MynbTunnmukarop J‘ ] BbICOKOBOMNbTHLIN
T rpo303alUMTHLIA PaspsiaHUK
Batapes koHpgeHcaTopa =

a — aCUHXPOHHBLIN reHepaTop ¢ 6ennybeit KNeTKOM

ACHHXPOHHbIIA
reHeparop
¢ thasHbIM BbicokoBONLTHbINA
poTopoM TpaHcgopmartop Cetb
MyReTYrMKETOR BbICOKOBONbLTHLIN
rpo303alMTHLIA pa3psagHUK

I

MpeoGpasoBatens 3Heprusa, pacxoayemas
4acTtoThl Ha cobBCTBEHHbIe HYXObI

b — acUHXPOHHbIM reHepaTop ¢ hasHbIM BETPOKONECOoM/POTOPOM

PucyHok 9 — MNpumepkl pasmelleHNs BbICOKOBOIETHLIX pa3psaHUKOB
B ABYX TUMOBLIX OCHOBHLIX 3MeKTpUYeckmx Lenax BaY

Y3WM Ha cTopOHe HM3KOro HanpsKeHWs BbICOKOBOSIBTHOMO TpaHcdopmartopa, ckopee Bcero, byayT sAB-
nsaTbCA 0bLe Mepoii 3alnThl, B YHACTHOCTMW, €CIN C BbICOKOBOJIBTHOW CTOPOHbLI Yepes TpaHC(OopMaTop MoryT
NPOXOAWUTE 3HAYUTEMbHBIE UMMNYIILCHLIE BO3AENCTBUS TOKOB NEPEXOAHLIX MPOLECCOoB, cnegyeT BulibpaTe TUn
Y3WUI, npumeHumeln ona TpaHcdopmaTtopa (Hanpumep, Y3WUI ¢ BEICOKOW 3HEPrOEMKOCTBH). EMKOCTHEIE 1
MHOYKTUBHbBIE CBSI3U MEXAY HU3KOBOMLTHOM W BEICOKOBOMLTHOW CTOPOHAMK TpaHcopmMmaTtopa, yYuTsiBaemMble
npyv MMNYNbCHOM BO30EWCTBUM, U, CNeoBaTeNbHO, YPOBHU NepeHanpseHnin, nepefaHHble Ha HU3KOBOILT-
HYK CTOPOHY, OMEHb CUMbHO 3aBUCAT OT KOHCTPYKUUK TpaHcgopmaTopa W, B YaCTHOCTH, OT 3a3eMIIfaLLero
coefuHeHWs1 0OMOTKW HM3KOMO HanpsKeHWs (CM. JONONHWTENbHY K MHopMauuio B [271], npunioxeHue E). MNo-
3TOMY PEKOMEHAYETCA B KayecTBe obLier Mepbl 3awmnThl ycTtaHaenmeatk Y3WIT HA HU3KOBONBLTHON CTOPOHE
TpaHchopmaTopa Unu Ke Nony4YnuTs OT NPON3BOAUTENS OOCTATOMHO AETanu3MpOBaHHYH Mogens TpaHcdop-
MaTopa 48 3y4eHUs NepexofHbIX PEXMMOB U NPUHATUA peLleHnsa o HeobxogumocTu B yctaHoBke Y3WI Ha
HW3KOBOMNLTHOW CTOPOHE TpaHcdopmMaTopa.

Mpumeuvanune — B [22] npuBeageHbl 0bwme TpeboBaHWs K BLICOKOBOMNLTHbIM CUCTEMaM Ha MallWHHOM
obopynoBaHuu.
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9 Cuctema 3azemneHusa B3Y

9.1 O6wKMe nonoxeHUnA

9.1.1 HazHayeHue

[Ons paccenBaHWs TOKOB MOMHUKM U NpedoTBpalleHus noepexaeHus B3Y Heobxogoumo ucnonb3oBaTh
achbhekTuBHYO cucTemy 3aszeMnenuns obopygoBaHus. Kpome Toro, cuctema 3as’eMneHus 3alyuiiaeTt niogen
W OOMaLLUHWIA CKOT OT ygapa aneKTpu4eckMM TokoM. Ecnuv npoucxoguT noBpexaeHne aneKTpuYeckon ceTw,
HeobxoaQMMO NoAAEPKUBATL HANPHKEHNE NPUKOCHOBEHWS W LLATOBOE HanpsxeHue, u 001 noobeM NOTeH-
unana 3emnu Ha besonacHoOM YpoBHe, Moka 3allMTHLIE YCTpoicTBa He cpaboTaloT 1 HesonacHo He NpepsyT
npoTekaHue Toka noBpexaeHus. CucteMa 3asemMneHus JOMKHA paccenBaTh U OTBOAUTL BbICOKOYACTOTHLIA U
BbICOKO3HEPrOEMKWUIA TOK MOMHWM B 3eMM0 Be3 Kaknx-nmbo onacHbIX TeNNOBLIX W/UIMW 3NEeKTPOogMHaAMUYE CKUX
BO3AENCTBUMN.

PekomeHayeTca ycTaHaBnuBaTbh cucteMy 3asemMmneHus B3Y, kotopas 6ygeT ucnonb3oBaTbCca AN MOM-
HUe3alWuTbl, a TakKe AN 3a3eMMNeHns CUCTEeMbl 3MeKTPonnTaHua. PekomeHayeTcsa UCNonb30BaTh B CUCTEME
3a3eMneHusi MeTannuyeckue getanu KOHCTPYKUMK pyHOaMeHTa, T. K. UICMoMb30BaHWe MeTannuyeckux geta-
nen B BONbLINMX KOHCTPYKUMAX PyHOAMEHTa NpUBeaeT K CAMOMY HU3KOMY BO3MOXHOMY COMPOTUBMEHUIO 3a-
3eMNeHus, 1 NonbITKa OTAENUTE CUCTEMY 3a3eMIEeHUst OT MeTannuyeckux getanen dyHgaMmeHTa npuBedeT K
NMOSABMEHMIO OMACHOCTWU ANA KOHCTPYKLMK, B YaCTHOCTK, Ans 6eTOHHOro yHOameHTa.

B yacTtu npepoTBpalleHns BbICOKONO LLAroBOro HaNpshXeHUss 1 HanpsbkeHWA MPUKOCHOBEHUA 13-3a cbo-
€B BbICOKOBOIbLTHbIX 3NEMEHTOB CUCTEMA 3a3eMMeHus OOoMmKHa oTBeYaTk Tpebosanuam FTOCT P 50571.5.54,
FOCT P 50571.16 (cm. Takke [23] n [24]) v opyrMM HOPMATMBHBLIM JOKYMEHTaM MO BbICOKOMY HaMpsKeHUH.
Cuctema 3asemneHuns B YacTu obecneyeHns BesonacHoOCTU Nogen — cm. [25] n [26].

HacToswmin cTaHgapT He BKMNKYaeT onpeferieHue CUCTEM MOMHWEe3almMTsl U CUCTEM 3a3eMneHus Ans
B3C, 1. k. HeobxoaMMBbI CrieynanbHbie UCCNeaoBaHUs AN KaXa0n KOHKPETHOW CTaHUWMK C YH4eTOM YCMOBUWIA KOH-
KpPEeTHOW Nrollagkv, a Takke COeaMHEHWNA MeXAy CUMOBbIMU M TENMEKOMMYHUKALWOHHBIMK cuctemamm B3Y u
BHELUHUMW CUCTEMaMW. YKa3aHUA B OTHOLLEHMM cucTeM 3a3emMnenus ans BOC npusegeHsl B npunoxeHun N.

9.1.2 OcHoBHLIe TpeboBaHUA

Cuctema 3azemnerHuss BOY nomkHa obecnevymTb OOCTATOMHYH 3alLMTy OT MOBPEXOEeHW BCreacTBME
TokoB K3 1 yoapoB MONMHUKM, KOTOPbIE NepexBayYeHbl yCcTaHoBKoN. CrucTema 3a3eMneHns OOMKHA COOTBETCTBO-
BaTb ypoBHIO YM3 pa3spaboTtaHHON cUCcTEMbI 3almMThl B3Y.

CucTtema 3a3emneHusa OOMKHA YAOBNETBOPATL YETbIPEM OCHOBHbIM TEXHUYECKUM TpeboBaHuAM:

a) obecneyeHne Nn4HOW HE30MaCHOCTU OT HANPSBKEHWIA NPUKOCHOBEHWS W LLArOBOr0 HanpsKeHus, no-
ABMAKLLMXCA BO BpEMSA 3aMblKaHUA Ha 3eMI1i0 U BO34EUCTBUSA TOKa MOMHUMK;

b) npegoTepalleHne noBpexaeHusa obopyaoBaHUs;

C) BblAEpXXUBaAHUE TEMMOBLIX W 3NEeKTpPoAWHaMUYECKUX Harpy3ok, KoTopble DyayT BO3OeNCTBOBaTb BO
BpeMsl KOPOTKOro 3aMblKaHWUA U BO3AENCTBUS MOIHUM;

d) gnuTenbHas gocTaTtodHas MexaHu4eckas MPOYHOCTb M KOPPO3UNHAA YCTONYMBOCTb.

9.1.3 3aszemnsawwWMe yCTPOUCTBA

MprYMeHSOT ABa OCHOBHBIX TUMNA 3a3eMnsAwLLKNX ycTponcTs no FOCT P 59789:

- 3aseMnsioLLlee YCTPOMUCTBO Tuna A — OaHHOe YCTPOWCTBO He pekomeHayeTcs ona B3Y, Ho moxeT
WCMOMNb30BaTbCA ON5 ManbiX COOPYXEHUA (HanpuMmep, 30aHWiA, B KOTOPbIX HAXOOWUTCHA U3MepUTensLHas anna-
patypa, unun noacobHbIX COOPYXEeHW, koTopble nogcoeanHeHbl k BOC). 3azemnsawwme ycTtponctea tuna A
MMET rOpU30oHTanNbHbLIe UMK BEPTUKAaTbHbBIE 3NeKTpoabl, NOAKNYEHHbIEe Kak MMHUMYM K ABYM BEPTUKaNbHLIM
MOMHWEOTBOOAM Ha KOHCTPYKLMWSAX.

MpumeyvyaHue — [JononHUTENbHYK WHOpMaUMKO NO ycTaHoBKam Tuna A cMm. B FOCT P 53789—2021, nod-
nyHkm 5.4.2.1;

- 3a3emsisitoLLee YCTPOWCTBO Tuna B — gaHHoe yCTpoMCTBO pekomeHayeTtca ana B3Y. 3asemnsiowee
YCTPOWCTBO TWNa B BkmwovaeT B ceba uny BHELUHUIA KOMbUEBOW 333eMMALLWA 3MeKTpon, Haxo4sLWuAca B
KOHTAKTE C 3eMIen Ha NpoTsiKeHUW Kak MUHUMYM 80 % ero obLuein ANUHbBI, UMK 3a3eMINAKLLINA 3NeKTPoa Oy H-
dameHTa. KonbueBble 3NeKTpoabl UM MeTannuyeckne getanu B @yHOAMeHTe OOMKHbI BbITb NOACOEANHEHEI
K KOHCTPYKUMM BaluHw.

9.1.4 ConpoTuBneHue CUCTEMbI 3a3eMIeHUA

ConpoTuBneHWe cucTeMbl 3a3eMNeHnsa He BNUSeT Ha 3hekTUBHOCTE CUCTEeMbl MOTTHUENPUEMHUKOB U
CUCTEMbI BEPTUKANbHbLIX MOMHNEOTBOAOB. CUCTEMA 3a3eMMEHUsA JOMKHA MMETb Hanbonee HU3KNIA BO3MOX-
HbIM YPOBEHL MOMHOTO MMMYMNbCHOrO CONPOTUBMNEHNUS ANS CHUDKEHWA Nepenaza NorHoro HanpskeHns (Hanpu-
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Mep, YMEHbLUEHWS MOBbILEHWA MOMTHOTO 3NEKTPUYECKOro NoTEHLKana 3eMnu), 4ns CHUXKeHUA HenomnHoro Toka
MOIMTHWM, VAYLLETO B NMHAW KOMMYHUKaUUKW, cOeguHeHHble ¢ B3Y, 1 CHUXEHWA pUcKa UCKPOBOIro MeEPEKPbITUS
Ha Opyrve nMHUM KOMMYHUKaLUWA BONU3N CUCTEMBI 3a3eMIMEHNUS.

PazpaboTuuk hyHOaMeHTa JOMKeH onucaTb B OOKYMEHTaUWMW cpedcTBa 3aliuThl, MPUMEHEHHbIE ANS
CHWXEHWS HapacTaHusa NnoTeHUKMana 3eMnu Npu NnpsiMoM BO34eiCTEBUM MOMTHUM C UMNYNBCOM TOKa / ¢ AnuTenb-
HOCTbIO (DpOHTa, CoOTBETCTBYOLWEW YypoBHio YM3 |. B gokymMeHTaumun 4OMKHO BbiTb ONWMCAHO, Kak OCTUIHYTO
cooteeTctBMe FOCT P 59789, n kak nepeHanpsikeHusi, ob6yCnoBrneHHble YacToOTHO 3aBUCMMbIMKU MMMeaaH-
camMu cUCTEeMbl 3a3eMIIEHUs, COrMacykTCa C HanpsKeHneM NPUKOCHOBEHUSA WM LUArOBOrO HanpsXeHus, Nogb-
€MOM HanpsKeHus Ha 3azemnuTene npu NoCTOSHHOM TOKE U KpaTKOBPEMEHHbIX BO3AENCTBMSX.

HononHuteneHasa nHgopmauusa npuesegeHa s 0.2.2.

9.2 YpaBHUBaHUe NoTeHUMUAaNoB

9.2.1 O6wume nonoxeHnnA

YpaBHuBaHue noteHumanoe obecnevmsaetcs nytem coeguHeHnss CM3:

- C MPOBOAALLMMW 3NIEMEHTAMU KOHCTPYKUMK BIY;

- METannIMYeckMMu KOHCTPYKUMAMK (onpedeneHune — cMm. 3.36);

- BHYTPEHHUMUW CUCTEMAMU;

- BHELUHWUMW NPOBOAALLNMM 3NEeMEHTaMWU M MUHWAMU KOMMYHUKAUWIA, NOABEOEHHBIMU K KOHCTPYKLIMN.

Korga ypaBHMBaHWE MOTEHLMArIoB WCMNONb3YT ANS BHYTPEHHWX CUCTEM, YacTb TOKa MOMHWMA MOXET
MATW B 3TU CUCTEMBI, M 3TO BO34ENCTBME HEOOXOANMO Y4MTbLIBATD.

CnocoB, ¢ NOMOLLLI0 KOTOPOTO OCYLLECTBSEeTCH YpaBHUBAHWE NOTEHLMANOB NMHUA KOMMYHUKAUWA, Ta-
KUX KaK MUHUKA 3NEKTPONUTaHUA MU NMHWAM CBSA3KU, MMeeT Bonbluoe 3Ha4YeHWe, U OH JoMKeH BbITb paccMoTpeH
BMECTe ¢ OMepaTopoM CEeTU 3NEeKTPOCBA3M, ONepaTopoM CUCTEMbI ANEKTPONUTAHUS U APYTMMK onepatopamm
MM YNOMHOMOYEHHBIMK UL EaMW, T. K. MOTYT BbiTb NPOTUBOPEYNBLIE TpeboBaHus.

9.2.2 YpaBHMBaHWe NOTEHLMANIOB MeTansiM4eckoro o60pyaoBaHusi Npu pacTeKaHMKU TOKa MONMHUM

CoepuHeHust ons ypaBHUBaHWA NOTEHUMANOB NpW pacTekaHWM ToKa MOMHUK AOMKHbI ObITh NO BO3MOX-
HOCTW HEMoOCPeaCTBEHHbIMKM W NMPAMbIMA.

MWHMMAaNbHEIE 3HAYeHUs MOMepedyHoro CeYyeHus NPOBOAHWKOB CUCTEME! YpaBHMBAHUA MNOTEHLMANOB
(3a3eMneHns), COeaUHSIOLLMX BHYTPEHHWE MeTannMuyeckme 4acTu ¢ 3a3eMNSLWUMK LWMHAMKU/ToYKaMK, yKa-
3aHbl B FOCT P 59789.

9.3 3nemeHThI KOHCTpyKuuu B3Y

9.3.1 O6wMe nonoxeHUnA

B BonblUMHCTBE Crny4yaeB BCe NPOBOASALLNE KOHCTPYKUMOHHbIE 3nemMeHTsl B3Y BynyT npoBoguTh YacTb
TOKa MOIMHUW, K MO3TOMY JOIMKHO DbITh OCYLLIECTBEHO YPABHUBAHME NOTEHLMANOB NPOBOASILLMX KOHCTPYKLM-
OHHbIX 3MIEMEHTOB.

9.3.2 Metannuyeckan TpybuaTtan 6awHA

BallHl cuMTaloT NepPBUYHBLIM 3aLLUTHBIM 3a3€MIEHHbLIM NMPOBOAHWKOM W 3KBUMNOTEHLUMANbHLIM COeAn-
HEHUEM.

WM3-3a BonbLIOR BLICOTHI BO3MOXHO MPAMOE MOPaKEeHWe MOMHWEeW KOHCTPYKLMM DallHu, 4To criegyeT
YyYMTLIBaTbL NP €e NpoekTUpoBaHuu. Bce anekTpuyeckue NpoBRoOAsLIVME 3MEMEeHThl U BCE OCHOBHbIE MeTar-
nu4eckne aetanu, KOTopble MOTyT NPOBOAUTL TOK, AOMKHbI BbiTh coeanHeHbl ¢ 6aluHen. baliHw NCnonb3ayoT
Kak MONMHWEeOTBOA U NPOEKTUPOBATLCH TakMm obpasom, 4Tobbl TOK MOMHUKM MOT BecnpenaTCTBEHHO NPOX0OaUTb
BOOMNb bawHu.

9.3.3 MeTtannuyeckas BalwHA ¢ Xene3ob6eTOHHLIM 3aKpenneHuem

BallHK cuMTaOT NEPBUYHLIM 3ALUUTHBIM 3a3€MIEHHLIM NPOBOAHMKOM U 3KBUMOTEHUMANLHBIM COEan-
HeHneM. V3-3a BonbLUOW BLICOTHI BO3MOXHO NMPAMOE NopaXKeHue MONHWEeN KOHCTPYKLUMK BaluHu, YTo cneayeT
Yy4YMTbIBaTb Npu ee npoekTupoeaHum (cMm. FOCT P 59789).

Ecnu ¢ xene3obeToHHbIMW BalUHAMMW MCMOMb3YKT BHELUHWE CUCTEMbl MOMHME3aLlUTbl, OHWU OOIDKHbI
OblTb COEQUHEHbI C ee CTallbHOM apMaTypoil.

BbiBOAELI CUCTEMBI YPaBHMBAHWS NMOTEHLMANOB, NOACOEAWHEHHLIE K CTANLHOW apMaType, OOMKHbI BbITh
pa3mMelleHkl B TOYKaX, NpeAHa3HauYeHHbIX AN NoAKNioYeHua o6opyaoBaHusa BHYTpuY ballHW. MpoekTupoBaHue
fawHn — cm. 9.3.6.

W3-3a Bonbluoid BEICOTHI BallHW NPOEKTUPYIOT Kak «rnbpuaHblie 6allHWy», raie BepXHAs 4acTb NPOEKTU-
pyeTcs B BUAe MmeTannuyeckoi Tpybyatoin 6awHm (cm. 9.3.2), a HWKHAS YacTb NPOEKTUPYETCH Kak MeTannmye-
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ckasi baluHs ¢ xene3obeToHHbIM 3akpenneHmem. Ocoboe BHMMaHWe OOMKHO YAENATbLCH COeAUMHEHUSIM ypaB-
HUBaHWA NOTEHUManNa, HaxXo4ALWMMCA MeXy BEPXHEN U HWXKHEN YacTaMK BalHu. 3T coeaMHEHWUS OOMKHbI
pacnpenensaTbLCsl BOKPYr MOBEPXHOCTH NNaTcopMbl HallHU B HECKONBKUX NMOMNOXEHUAX HA PABHOM PacCTOSHUK
no nepumetpy, 4tTobbl obecneurnBaTts 3PEKTUBHOE ANEKTPOMArHUTHOE 3KpaHUPOBAHWE BHYTPU BallHK 1 3a-
WWTY BHYTPEHHero o6opynoBaHus. 3TU COeQNHEHUS OOMKHLI BbIAEPXKNBATL SMEKTPOMEXaHUYECKME U TENMNO-
Bble BO3geWcTBMA Toka MornHun (cm. FOCT P 59789). 310 MOXET JocTUraThesl nyTem Bolbopa anemMeHToB,
KOTOpbIe GbINK ycnewHo ucneitadbl cornacHo fOCT P M3K 62561.1.

[ns xene3obeToHHbIX BalleH, KOTOpble YaCTUYHO UMK NOMHOCTBLIO NMOCTPOEHBI U3 ANIEMEHTOB W 3aaHKe-
pPOBaHHOW CTaNbHOM NPOBOOKK, TPOCOB HATSXEHUS, (hnaHLUeB M NOAOOHbIX 3MEMEHTOB (Hanpumep, oTNUTbIE
mMoaynu 6aliHK), Bce YacTW U cOeaAUHUTENBHbIEe AeTanu Takux CUCTEM JOMKHLI ObiTb CNOCOBHLI BbIAEPKUBATL
BMWsIHWE NPOBEAEHWUS TOKA MOMHUM COOTBETCTBYIOWEr0 YPOBHSA U COOTBETCTBYHOLLMX 3MEKTPOaMHAMUYECKUX
cun (cm. FTOCT P 59789) 6e3 cMmsirdeHns TpeboBaHMN K MEXaHWYECKUM YacTsIM.

9.3.4 Pewetyatan 6awHsa

PeweTyartan HawHa 3awmuaeT BHYTPEHHOW obnacTb 6allHM OT NPAMOro NOpPaKeHUs MOJTHUER U
obecneynBaeT HekoTOopoe ocrabneHne 3NeKTPOMAarHUTHOrO MOMA MOMHWMMK, NMO3TOMY MPOCTPAHCTBO BHYTPU
BawHun onpenensoT kak 3M3 0g. OTBOA TOKa MOMHUM NMPOUCXOAMT Yepe3 KOHCTPYKLMOHHbLIE 3NEeMEeHTbI pe-
WweTyaTon BalHKW, rabapuTHble pasMepbl KOTOPLIX AOMKHLI ObITh KaK Y MOMHUMEOTBOAOB B COOTBETCTBUM C
FOCT P 59789, ¢ y4eToM nepepacnpegeneHnsa Toka no napannensHbIM NyTsM.

HekoTopas 3awwuTta Ans kabenen moxeT BbiTb 4OCTUTHYTA NYTEM PasMeLLeHNs MX BO BHYTPEHHUX yriax
MeTannmyeckux npocdunen ctoikn BawHW. JkpaHupyowme kabenenpoBodbl Unu kabenbHble KOpobkK, ycTa-
HOBINEHHbIEe BHYTPW DallHW, ByayT Takke obecnevymBaTh 3aLUUTY.

9.3.5 CucteMbl BHYTpU BalwHu

ObnacTb BHYTpK DallHW JOMKHA MMETb CBOK MOMHME3aLLUTY (OOHY UMK HECKOMLKO 30H), C YPOBHEM 3a-
WnTbl, TPebyeMbiM ANsA BHyTpeHHero obopygosaHusa no 8.5.

Cuctema necTHuy pomkHa BbiTb coeAMHEHa MPOBOLHWMKAMW CUCTEMbl YPaBHUBAHWA MOTEHUMAanoB C
BallHen Ha KaxaoM KOHUE U Ha kaxaown nnatgopme. CoeauHeHUss AoMmKHbl 06ecnedynTb, YTOOb! HanpsKeHue
NMPUKOCHOBEHUWS W LLArOBOE HaMNpsiKeHWe He MpeBbillany 3HadeHu, ykaszarnHeix B FOCT P 59789.

Mepwuna, HanpaenswlWKe Ana nebenok, rugpaesnuyeckas cucTema, NPOBoAa ANA MHAWBUAYaNbLHOR 3a-
WMWTbI M NPOYME KOMMOHEHTbI, NpoXoasilue Yepes BGallH, AOMKHbLI BbiTh COeqUHEHbI MPOBOAHUKAMU CUCTE-
Mbl YPaBHMBAHWA NOTEHLMANOR HA KaXOOM KOHLe.

Ecnu B npoekTe genaeTcs ynop Ha pasgenuTenbHbie PacCTOAHWA, TO 3TO OOMKHO BbiTh cneunansHO
OroBOPEHO W AOKYMEHTUPOBAHO.

Cuctema 3a3eMneHns BbICOKOBOMLTHOMO TpaHchopmatopa fAomkHa BbiTb cOeauHeHa ¢ CUCTEMOW 3a-
3eMmneHus BAY. He pekomeHgyeTca MCNonb30BaTh pasaenbHble CUCTEMbI 323€MIEHUSA AN CUCTEM MUTAHUS
W MOMHUE3aLWMNThI.

9.3.6 BeTOHHBLIV (hyHOaMeEHT

MeTannuueckas apmatypa yHgameHTa B3Y, koTopas Bcerga #BNAeTCS YacTbi NMYTU MPOXOXAEHWUS
TOKa MOIHWM WUINK TOKa NOBPEeXAeHUs A0 YAANeHHOW 3eMIN U3-3a MeXaHWYeCcKUX 1 3NeKTPUYECKUX coenHe-
HWiA ¢ BallHel yHaamMeHTa, Bcerga JOMmKHa paccMaTpuBaTbhes Kak Yacts CM3.

Cnepnyet ybenuTbes B 3NEKTPUYECKON HENPEPLIBHOCTU CTaNbHOMO Kapkaca xene3obeTOHHbIX KOHCTPYK-
uuiA. CTanbHOW Kapkac xene306eTOHHbIX KOHCTPYKUUA UMEET HEMPEPLIBHLIA 3NEKTPUYECKWIA KOHTAKT, ecnu
coeMHEeHbl OCHOBHbIE YacTW BePTUKambHbIX U TOPU3OHTamMNbHbIX CTepxHeh. CoeguHeHUs meTannuyeckon ap-
MaTypbl 4OIBKHbI BbiTh NMBO CBaAPHBLIMU, NTMOO 32XKMMHBLIMK, MMB0O BHAXMNECT C NepeKpbITUEM, Kak MUHUMYM, B
20 pas npeBbilatolLleM guaMeTp coeguHAEMON apMaTypbl, a Takke JOMmKHbI ObITb COeaUHEeHbl TOKOMPOBOAS-
LWEeR HUTB MK UHbIM 06pa3oM, YTobbl B uTore GbINo obecneyeHo HaOEXKHOE 3MEKTPUYECKOE COEANHEHUE.
Ocoboe BHUMaHWe Heobxoaumo obpallaTe HA MEXKKOMMOHEHTHbIE COEAWMHEHWS AN NPefoTBPaLLeHus no-
BpexaeHus 6eToHa BCneacTBME NOKansHOro 06pasoBaHusa Ayru MexXay KOHTaKkTamu.

CoeanHeHnsa Mexay aneMeHTaMu apmMaTypbl 4OMKHbI ObITb onpegeneHbl pa3paboTyMKoM, a8 MOHTaXHUK
AOIDKeH NPOBEPUTL Ka4ecTBO coefuHeHud. TpeboBaHne No MCNonNb30BaHWID KOPOTKMX U NPSIMbIX COeANHEeHUN
ANsi MOSTHMEe3alUMTHOrO 3a3eMIMeHNs JOMMKHO yYnTbliBaThCs BCEraa.

Ecnu meTannuuyeckas apmaTypa UCNonb3yeTcs Ans 3alUTHOMO 3a3eMIEHNS CUCTEMbI MUTAHMSA, TO TOM-
WMHA METANMUYECKUX apMaTypHbLIX CTEPXHEN M COEAWHEHWIA JOMXHAa COOTBETCTBOBATL TPeBOBaHUAM K CU-
cTeMam 3a3eMMNEHUS CUCTEMbI MUTAHUSA, KOTOPble 0BbIYHO YKa3blBaKTCS B 3MEKTPOTEXHUYECKUX NPaBunax u
HopMmax.

BbiBoabl ANs AOMONHWUTENBHOIO COEOWHEHUS, U3MEPEHUA UMW pacllMpeHus cMcTeMbl 3a3emneHus/
YpaBHWUBaHWA NOTEHUMAaNoB AOMKHbI ObiTb cAenaHbl B OnpeAeneHHbIX MecTax oyHaameHTa.
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9.3.7 ®yHOoameHT B CKanbHbIX paloHax

Ha ckanucTeix y4acTkax caMmoe HU3Koe yaenbHoe COonpoTuBrneHue obbl4HO HabniogaeTca Ha noBepx-
HOCTW cKanbl. B [27] oaHbl KapTel € yKazaHWem PervoHoB, rAe npeanonaraeTcs HanvyMe cKanbHbIX Nopod C
BbICOKMM yaenbHbIM conpotuerieHeM 1 mC/m unu meHee (yoensHoe conpotueneHve 1000 Om unu Bonee).

B ckanbHbIX pailoHax crieQyeT MCMoNb30BaTb cMCTEMY 3a3eMneHva Tuna B (MHdopmauvio o ee KoH-
cTpykuum cm. B O.7.7).

Heobxogumo npoBecTy uccrnegoBaHvWe Mo NOBLIWEHWIO HU3KOYACTOTHOTO NOTEHLUWana 3eMnu ¢ LEenbo
MCCregoBaHnA YCOBUA OTAENBbHOW MAoWwanKku, U NpoekT CUCTEMbl 3a3eMNeHNs OMKeH OCHOBLIBATLCS Ha
pesyrnbratax MCCcrnefoBaHus, U AOMKHbI ObITe BeINOMHEHbI TpeboBaHWs No AOMYCTMMOMY HaMpsXXeHWHo npu-
KOCHOBEHMWS U LLAroBOMY HaMNpsKeHUIo.

BonTbl aHkepHOro kpenneHus 4oMmkHbl OblTe cOeauHeHbl Mexay cobol 1 ¢ KoNbLEeBOM CUCTEMON 3a3eM-
neHus. Ecnu ncnonbayetcs xenesobeTtoH, To cMm. 9.3.6.

Ha ckanucTbix y4acTkax, BO3MOXHO, HE MONYYMTCH AOCTMYb HUM3KOMO COMNPOTUBIEHWA 3a3zemneHus 6e3
MCMNONb30BaHUS MPOTAXKEHHbIX 3a3eMnUTeNen (NpoTHBOBECOB). B TakMx paloHax akUeHT AenatwT Ha KOHTPO-
ne pa3HOCTW MOTEHLMAanoB Ha MoBepXHOCTW, obecneyvnBaloLlein orpaHnYeHe HanpseHusl MpYKOCHOBEHNS
M LLAroBOrQ HampsiKeHWs B MecTax BO3MOXHOIO HaxoXAeHwWs nmwgen v ckota. [laHHoe orpaHuyeHue MoxeT
ObITb AOCTUIHYTO, HAMPUMEP, C MOMOLLLIO Pa3MeLLeHUst OAHOTO MW HECKOMNbKUX KOMbLEBbIX 3NeKTPoL0B BO-
kpyr BOY v gpyrux yctaHOBOK, NpegocTaenssa B TO Ke BPEMSA 3aLUUTY OT NepeHanpsi:KeHun ANA BCeX NUHWUA
KOMMYHMKaLMK, coeguHsowmx B3Y ¢ cuctemon cbopa aHeprum n cuctemamu ceasu (cMm. 8.5).

9.3.8 dyHgameHT Ha MeTanM4YecKknx cBasax

®yHOaMeHT Ha MeTanmnuMYecknx cBasx No cBoer Npupoae saenseTcs 6onbWMM 3a3eMNAIW MM 3MNeKTPo-
pom. Ero cnegyeT ncnonb3oBaTh Kak NepBUYHbBIN 3a3eMMNSAOLLWA aNeKTpos.

B 3aBucumMocTy OT yAenbHOro ConpoTMBNEHWUS TPYHTa ANS KOHTPONA rpagveHTa noteHuuana noBepx-
HocTu BBNW3un byHaameHTa MoryT BbiTb HEOBXOQMMBI KONbLEBbLIE 3NEKTPOAbI.

9.3.9 dyHpameHT B Mope

B uenom, yaenbHoe conpoTUBNEHWE MOPCKON BOAbI 3HAYUTENBHO HUXKE, YeM Mo4BbI (CM. MHOpMaLUIo
no yaensHOMY COMPOTMBIIEHUIO MOPCKOW BoAbl B [27]). MNoatomy ana B3Y, ycTaHOBNEHHLIX B NpUbpekHOR
30HEe, cYMTaeTCsa AOCTaTOYHBIM BhINOMHeHWe TpeboBaHWi K cucteme 3asemneHus dyHaameHToB B3Y, pas-
MELLIEHHbIM Ha cylle, Hanpumep yHAaMeHTa Ha MeTannnM4yecknx cBasix Unu xenesobetoHHoro pyHaaMeHTa,
Npu 3TOM OOMOMHUTEMbHbIE MEpPbI, TaKUe Kak KOnbLeBOW 3NeKTPoa W T. M., He TpebytwTca. BaaumHoe coeau-
HeHue yHaameHToB 0bblyHO He TpebyeTcs, KpoMe coeuHeHUst akpaHoB Kabenel cuctemel cbopa sHeprm
€ 3a3emneHveM Ha 060MX KOHLaX.

BHelwHne cuctembl 3a3emMneHns U3 Meau He MoryT BbiTb NCMOMb30BaHbl ANS yHOamMmeHTa B npubpex-
HOW 30HE 13-3a KOppPOo3uu.

9.4 Paamephbl aneKTpoaos

MwuHnmaneHas anvHa f/; 3asemMnaLLmUX ANeKTPOAOB 3aBMCHT OT yPOBHA MonHuesawuTsl (I—IV) u yaens-
HOrO COMPOTUBMNEHWUA TPYHTA.

Ana yoenbHoro conpotuenerus rpyHTa eeiwe 500 OM - M MUHUMansHas anuHa /; MMHenHo yBenuymea-
eTca no 80 M npu yoensHoM conpoTueneHun rpyHTa 3000 Om - M.

YcTaHoBka Tuna B BknouaeT unm KonbLEBON MPOBOAHWMK C BHELLUHEN CTOPOHbLI 3aLLULLAEMON KOHCTPYK-
LUK, KOTOPLIA HAXOOWTCA B KOHTaKTe C 3eMMei Ha NpoTsKeHUU kak MuHUMyM 80 % ero obliel gnuHbl, unn
3a3eMS0LWMM 3NeKTPOLOM CNYXUT byHAaMeHT. Takme 3aseMnaioLLmMe SNeKTPoabl MOTyT DbiTb CETYaTbIMMK.

Ana konblLesoro 3aseMnsAoLLEro anekTpoaa (Mnu sasemnutens-pyHaamedTa) cpeaHuin pagnyc r, ob-
NacTu, OXBaTLIBAEMON KOIMbLEBLIM 323eMMAOLL MM 3NEKTPOAOM (MNK 3a3eMnuTenemM-pyHaaMeHTOM), OOIKeH
ObITb He MeHee /4

21l (20)

3Ha4eHun /; npuBeaeHbl B npunoxeHun O, pucyHok O.7 B 3aBmcumocTyn ot ypoeHen CM3 I, 11, Il v IV.

Ecnu Tpebyemoe 3HadeHme [, Bonblue NoaXoAsLLero 3HaveHus r,, cneayet 4o6asuTb AONONHUTENbHbIE
rOPU3OHTanNbHbIE UMK BEPTUKATbHbIE (MNW HAKIMOHHbIE) ANEKTPOAbLI ANMHOW [, (ANA ropu3oHTarnbHbIX) 1 /, (ans
BEPTMKanbHbIX), MONyYaeMblX MPW MOMOLLM CMEOYOLNX YpaBHEHWIA:

=1 =rg (21)

= (g = rL)i2. (22)
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KonuyecTBo 3nekTpoaoB AOMKHO BbITe HE MeHee ABYX.

[ononHuTenbHble 3anekTpoabl cneayeT pasMeLLaTtb kak MoxHO Bonee paBHOMEPHO, MO BO3MOXHOCTH Ha
paBHOM paccTosIHUM ApYyr OT Apyra.

YcTaHoBNeHHas MUHUMarbHash ANnHa /4 MOXKeT ObITb MPOUTHOPWMPOBaHa, ECNKU COMPOTUBIEHUE CUCTEMBI
3azemMneHus MeHee 10 OM, U3MepeHHbIX NPKW YacToTe, oTNUYaKLencsa ot YactoTel cetu 50—60 Iy, u, cnego-
BaTenbHO, NPWY rAPMOHUYECKUX KonebaHnsax HM3LWero nopsaaka.

WNHdopmaums no ctTabunbHOCTN 3NEKTPONPOBOAHOCTY MOYBbLI, OXUOAEMOMY TOKY KOPOTKOIO 3aMblKaHMs
Ha 3eMri M BpEMEHMW ero OTKMYEeHUs ABMNAETCH KparnHe BaXHOW NpW NPOEKTUPOBaHWKN KOHCTPYKLMK 1 yCTa-
HOBKE CUCTEMbI 3a3eMIMEeHUs.

YoenbHoe conpoTUBIEHWE pasHbIX BUOOB rPYHTa 3Ha4YUTenbHO oTnuyaetcsa. MeToakbl onpegeneHus He-
obxoanMoro 3azeMnAKLLEero aNekTpoga B COOTBETCTBUM C €10 TEOMETPUYECKUMUM U husndeckummn opmMamm
npuBeneHbl B npunoxeHun O.

9.5 UcnonHeHue M TexHU4Yeckoe obcnyxmnBaHue

PaapaﬁquMK CUCTEMbBI 3a3eMIneHna OOJKeH NoOAroTOBUTL NitaH MOHTa)Xa, B KOTOPOM ONUCbIBAeTCH CXe-
Ma CUCTEeMbI 3a3eMineHns C I'IO,EI,pOﬁHOﬁ Mchopmau,Meﬁ no To4Kam noacoeanHeHusA, NCNnonb30BaHUKD CoednHU-
Tenew, 3aXXUMOB U LLBOB, NOJOXEHWIO U KOJNMMYECTBY BbIXOOOB, a TAKXKe UX TUNY N Ka4eCTBY.

I'IpOBepKy crnegyert npoBoAUTb B XOo4e CTPOUTENLCTEA, ocobeHHo nepen 3annBKON GeToHa.

Ecnu HEOﬁXO,EI,MMO, M3MEepPAT CONpOoTUBINEHNe 3a3eMneHnn.

B pPyKoBOACTBE MO TEXHNYECKOMY OﬁCJ’Iy}KMBaHM}O 1 3Kcnnyataynn OJOIXKHO BbITb onnucaHo, KakK 4acTto "
Kaknm 06p330M cneflyet NnpoBOANTL NPOBEPKA U Tex06cny>+<MBaHme CUCTEMbI 3a3eMITeEHUNA. Pa3p860T‘-WIK B3Y
OOITKeH cornacoeaThb C onepaTopoM neprnoan4YHOCTE NMPOBEPOK. HEOSXO,D,VIIVIO YHUTBIBATb arpeCCUBHYO cpeay,
B 3@aBNCUMOCTHK OT KOTOpOl?I BO3MOXHO I'IOHa,EI,OGVITCF! npoBOAUTb bonee yacThle NMPOBEPKN.

Ecnun YCTaHOBINEHO, YTO 3N1eMeHTbl B CUCTEeMe 3a3eMIneHnd MMerT OI'Ipe,EI,EJ'IEHHbIﬁ CpOK Cﬂy)i(6b|, TO WH-
TepBan Mexay npoBepkamMm He MOXXeT ObITe BonbLUe camoro KOPOTKOro pac4eTHOro cpoka CJ'Iy)K6bI anemMeHTa.

10 Be3onacHocTb NepcoHana

MoHTax bonblimx BAY Ha cylle 3aHMMaeT HECKOINbKO JHEN, eCrv BKIKO4YaTh BPEMS, Heobxoaumoe ans
cOOpKM 1 EMOHTaXa oYeHb DoMbLUIMX UCMONb3yeMbixX KpaHoB. C Apyroi CTOPOHbLI, Mopckue B3Y mMoxHo ycTa-
HOBWUTB B TEYEHME OHS MPU UCMNOMNbL30BaHUW CneluanbHbIX CYAoB UMW caMonogbeMHbIX nnatdopm. B nobom
cny4Jae, obbIYHO B TeYeHUE HECKOMbKUX Hedenb nocrne Bo3eeaeHua B3Y v o BBedeHUs ee B 3KcnnyaTauuio,
NPoBOAAT 3aBepLuarolne paboTtel. B TeueHue atoro nepuoga 6onbluoe KONMYECTBO Nogen paboTaeT BHYyTpH,
Ha M B HenocpencTBeHHOW B6nusocTu ¢ B3Y. B ykasaHHbIA nepuog nepcoHan nogBepraeTca 3Ha4YNTENbHOMY
PUCKY MOpaxeHUs1 MONTHWEN B Cry4ae yaapoB MonHum B B3Y.

Moatomy HeobxooMMO YCTAHOBUTL NpaBMna TeXHUKW 6e30NacHOCTU B OTHOLWEHWW YOAPOB MOMHUK. 3TU
npaeuna QOMKHbI BKNIOYaTh:

- perynsapHoe u3ydeHue MecTHbIX METEOPONOrMYecknux CBoA0K (HanpuMep, Kaxaoe yTpo);

- obyyeHue nepcoHana oKasaHW NepBON MEeAWLMHCKOM NOMOLLM MpW NOMy4YeHWW TPaBM MOMHWUEN W
TpaBM BCNeacTBME NOPaXKeHUA INeKTPUYECKUM TOKOM;

- He3aMeanuTenbHOe UCNOoMNb30BaHWe NePexoaHblX COeaAUHUTENEN CUCTEMbI 3a3EMMNEeHNs;

- 0bopynoBaHue Be3aonacHbIX MecT;

- UHhopMaLMIo O cUrHanax MOMHMEBOW ONACHOCTU ANSA BCEX MPUCYTCTBYHOLUWX Ha NIOLAAKe;

- NepcoHanbHble UHCTPYKUWK B OTHOLUEHUN:

- opraHusaunmn HabrnoaeHuin 3a obpasoBaHneM rpo3oBbiX 00MNaKoB, CMbILKMMbIM FPOMOM U BUAMMOW
MOINHUENR;

- NPM3HAKOB, NOKAa3bIBAKLINX HANWYME FPO30BLIX INEeKTPUYECKUX NMOMNen BbICOKOrO Hanps)eHUs: Ha-
3MeKTPU30BaHHbIe BOMOCHI, WWYMbl OT MMOXWUX KOHTAKTOB UITM CBEYEHWE HA 3a0CTPEHHbIX 3MeMeHTax
KOHCTPYKLUMWIA (Hanpumep, ¥ BO3AYLIHBIX CUCTEM MepexBaTa yaapoB MOMHUK);

- HeobX0aMMOCTU NpekpalleHnsa paboTel U NepeMelleHus B bnuxkaniwee GezonacHoe MecTo npu
HanM4Ynumn OaHHbIX NPU3HAKOB UMW B CNydae Nony4YeHuy npeaynpexnarnLllnx CUrHanos 0 MONHUEBON
OMNacHOCTU.

OTu npaBuna TexHWKyM 6e30NacHOCTW CregyeT BKIIOYMTL B MiaH No OXpaHe 300pOBbs M TeXHUKe Ges-
OMacHOCTW ANs1 CTPOUTENbLHOW NIOLAaaKK, a TakKe CnedyeT BKINHYUTL B PYKOBOACTBO MO ycTaHoBKe B3Y, B
PYKOBOACTBA MO TEXHUYECKOMY ODCMY>XUBaAHWIO U 3KCMnyaTaluu, npeaocTaensemsle noctaeumkom B3Y.
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BesonacHble MecTa JoMmKHbI BbITh YETKO 0603HAYEeHbl MAapKUPOBKOW (HAanpMmMep, YCNOBHLIMW 3HAKaMu).

MeTteoponoruyeckne 610po 0BbIYHO COCTABMSAT JOCTATOYHO TOYHbIE MPOTrHO3bl FPO30BbLIX AHEN U MOTYT
OKa3blBaTb YCNyrv no npegynpexaeHuio 0 MONHUEBOM ONAcHOCTU No TenedoHy, dakcy unu cetu VHTepHerT,
KOTOpble A0MKHbI 06A3aTenbHO yuuTbIBaThCA. [lonyyeHne gaHHbIX YCNyr cneayeT npeqycMoTpeTh B NpoLlecce
BO3BEOEHWS U CTPOUTENBLCTBA, MPU 3TOM HEODXOAMMOCTL MHCTPYKTUPOBaHWSA NMoAel 0 BeAeHUN HabnogeHus
3a obpasoBaHMem rpo3oBbix 06nakos, rPOMOM (CNbLIWMMBIM Ha paccTosHun 10—15 kM) U MonHuen (Bnam-
MO Ha pacctosiHum ~30 kM) siBnsieTcs oba3aTenbHon. PasnnyHbie U3roTOBMTENW BbINYCKalOT NOKanbHbIe N
Aaxe NopTaTUBHbIE OETEKTOPbl MOMHWUIA M FPO30BbLIX ABMEHWIA, KOTOPbIE MOTYT OblTb NonesHbl. JononHuTens-
HYH WHOPMALIMKO MO CUCTEMAM MOHUTOPUHIA MOMHUIA CM. B NPUINOXeHUn P.

HekoTopble cuCTeMbI FPO30BOro OMOBELLEHWS MOTYT HE BbiAaBaTb NpeaynpexaeHus no BCem BCMbILLKaM
MOITHUM, 0COBEHHO MO NepBON BCMbIWKE MOMHMM B obpasyollencsa rpose (cMm. (28] no cuctemMam rpo3oBoro
ONOBELLEHMA), NOITOMY KpalHe BadkHO, 4TOObl Bechb nepcoHan 6bin ocBefomieH 06 0nacHOCTU MOSIHMW B
uenax 6esonacHocTM.

Bo Bpemsa cTpouTenbHbIX paboT KpaHbl, reHepaTopbl 1 T. M. HEOBXOOMMO NOACOEANHUTL K cucTeMe 3a-
3eMITeHNs Kak MOXHO BbicTpee.

Trogn, paboTatolme Ha HapyXHOW CTOPOHE rOHAOMbLI U Ha NONacTaAX, HAXOAATCA B 30HE PUCKA TOYHO TakK
e, Kak U noau, nepeaeuratowwmecs no bawHe B3Y, ctoawme pagom ¢ bawHen, sabuparoLimecs no nectHuue,
npuKacarLKecs K aNeKTPUYeCcKuM Liensam unu paboTaiwolime ¢ HUMK, C annapaTtHoM CUCTEMOM CBASU U T. M., U
©ynyT nogBepraTbCsi ONAcHOCTU, €CN MONHKUS yaaput B BOY. MNoatoMmy um HeobxogmMmo faTh ykasaHue npe-
KpaTuTb paboTy, naTn B 6e30nacHoe MECTO M HaXO4UTbCA TaM 40 MOMEHTA NpeKpaLleHnsi onacHoOCTM.

MnatdopMbl BHYTPW MyCcTOTeNbLIX BalleH B LLENoM cyuTalTcs 6e30nacHbIMU MecTaMu, T. K. ballHsa ob-
pa3yeT npakTuyecku ugeansHyw knetky ®apapgesq. Jliooam, Haxogawmumes Ha BOY, cnenyet gath ykazaHue
npekpatute paboTy, naTu Oo bnuxalnwen nnatopmbl BHYTpKU BallHKM U ocTaBaThCsa TaM O Tex nop, noka
rposa He npoiget. [ipyrve GesonacHble MecTa — BHYTPWU METanMMYeckux TeNeXeK Ha Kpbille, MeTansnyeckmx
KOHTEWHEPOB U T. M.

YTtobbl He Bbino TpyAHOCTEW ¢ nepefadert coobeHnd Ha B6onbLION NO NMoLWaaM CTPOUTENLHOW MNMo-
lWaaKe, pekOMeHOyeTcsl YCTaHOBUTL KaKoM-HUOYOb aKkyCTUYeCKWU CUrHan npefynpexaeHus, paguo unu no-
D0obOHble 3chheKTUBHLIE CPEACTRBA NPenyNnpexaeHns (3T0 MoXeT ObiTb MPOCTO MHOTOKpaTHOE 3By4YaHWe aBTo-
MOOUMBHOIO UMW NHEBMATUYECKOrO ryaKa).

B pokymeHTauuu no B3OY gomkHbl 6biTe onpeneneHsl 6ezonacHele Mecta B B3Y, Bkntovan Heobxoawn-
Mble BezonacHble paccTosiHMA Ansi NepcoHana u Apyrve Mmepbl NpeaoCTOPOXHOCTH, KOTOpble HE0BXOAWMO CO-
onogatbh, Haxoasick B BesonacHOM MecTe, Kak, Hanpumep, ykasaHusi, 4To NasiM CnegyeT CTosiTb UM CUAETb
Ha nnatdopmMe 1 u3beratb KacaHUs 3NeKTPONpPoBOOALLNX CUCTEM, MPOXOAALLMX BEPTUKANBHO BHYTPUW BalLHM,
TaKUX KaK CUCTEMbI 3MEeKTPONUTaHUSA.

PacuyeT 6e3onacHoro pacctosiHus Ansi nepcoHana, 4tobel nzbexaTs HEKOHTponupyembix Nnpoboer Ans
nepcoHana B 6e3onacHbIX MecTax, BbinonHawT no FOCT P 59789.

11 JJokyMmeHTauuA CUCTEMbI MOJTHUE3aLWMNThbI

11.1 O6wWwme nonoxeHun

[aHHbI pa3gen BKITOYAET OnNucaHue MUHUManbHO HeoBXoaMMON AOKyMeHTauMu/mHdopMmauumn, Heob-
XOOMMOW ANs BbINOMHEHWsI TpeboBaHWiA Apyrux pasgenoB HacToALLero ctaHaapTa.

JokymeHTauus cucTeMbl MOMHME3aLWUTel MoxeT Nnbo npeacTaBnATe coboi 0BLLMIA JOKYMEHT ¢ onvca-
HMEM peanu3auuv MonHueszawuTel BAY, nubo cogepKaTe CCbINMKA Ha Apyryl AOKYMeHTauu, rae uMmeetcs
WHopMmaLuns.

11.2 JokymeHTauus, Heobxogumas Ans aHanu3a KOHCTPYKUMK

11.2.1 O6was pokyMmeHTauus

O6uwasa gokymeHTauma OOImKHa CoAepaTb AaHHble no B3Y B uenom, c onucaHweMm wcnonb3yemoro
MPYMHUMNA 3aLWKUThEl U CChINKM Ha Apyrve, bonee nogpobHble AOKYMEHTHI MO NONacTaM BETpoKoneca, MexaHu-
YEeCKWMM, 3NEeKTPUYECKUM CMCTEMAaM, CUCTEMaM YpaBHUBaHWSA NOTEHLMAaNoB, 3a3eMIeHNs U gpyrum cuctemam
(cm. 11.2.2—11.2.6).

O6Lwas AokyMeHTaUNsa JOMKHA COAepXaTbh Kak MUHUMYM crnefyrLllee:

a) obLwunin YepTex cucTeMbl MONHUe3awmuTel BAY, Bknovatowmi:

1) oTAenkbHbIE KOHCTPYKUMW W COEAWHEHWS;
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2) aneKkTpu4eckne cxemMbl C 30HaMW MOIHME3alLUThbl C yKa3aHneM UX rpaHul (B NnpunoxeHun F npu-
Be[leHbl OCHOBHbIE MPUMEPbLI TAKOW AOKYMEeHTaLun);
3) MonHueoTBOAHI,
4) paamelleHue BepTUKaNbHbIX MOITHUEOTBOAOB;
5) 3azeMnALLME 3NEKTPOALI M KOHTPOIb NOBEPXHOCTHOrO NOTEHUMana;
6) pacnonoxeHne COeqUHEHMIA W WIWH CUCTEMbI YPaBHUBAHWUS NOTEHUMAN0B/3a3eMNeHuns;
7) paamelieHune Y3WUIT;
8) TOYKM cCoedMHeHWUs 3aLllMTHOro aKpaHa kabens;
b) onucaHne CM3:
1) onucaHue Toro, Kak TOK MOMHWK BLIBOOMWTCS W3 TOMeK NepexsaTa Yepe3 BAY B cuctemy 3azemneHus;
2) ypoBeHb MOITHME3ALLNUTLI, UCMONb3yeMblii NPY NPOEKTUPOBAHUN;
3) ecnn ncnonb3yeTcs ypoBeHb Hxke YMS3 |, To fokyMeHTanbHo othOpMMIEHHYH OLEHKY PUCKa;
4) aHanu3 pacnpegeneHusi Toka MonHun B BAY;
5) Boibop 1 nogTBEPKAEHME cornacoBaHua Y3UIT;
6) cneumdurKaLMO Ha UCNonb3yeMble MaTepuanbl, BKIKYasa KOPPO3MOHHLIE CBOWMCTBA U 3alUTy OT
KOppo3uu;
7) ngeHTUUKaLMIO M3HALLMBAEMbIX YacTen n Heobcnyxueaemslx Yacten CM3;

c) npouenypbl no obecneveHnto 6esonacHoCTM nepcoHana.

11.2.2 lokymeHTaLus no fnonacTam BeTpokoneca

[okymeHTaLns nonacTen BeTPOKoneca OOMKHa cogepxarth Kak MUHUMYM crnegyloLlee:

a) YepTex rnonacTell BETPOKOMeca, BKMHYaoLWWA:

1) nnowann nonepeyYHoro ceveHnsa BEPTUKANbLHOro MOMNHUEOTBOAA;
2) niobble JONONHUTENBHbLIE NPOBOAALLME 3MEMEHTHI;
3) coegMHeHuUss Mexay OTAeNbHbIMKM KOMMNOHEHTAMW BEPTUKANbHOIO MOMHWEOTBOAA;
b) onucaHne, KOTOpoE COOEpPKUT:
1) yCTaHOBKY MOMHUENPUEMHHUKOB ¥ CUCTEMbI BEPTUKANbLHOTO MONMHUEOTBOAA,;
2) npegnpuHMMaemMblie Mepbl, YTOOLI n3bexaTb OyroBoro npodosa B nonacTu;
3) onpegeneHne HeobxoQUMOro ocMoTpa U TeXOBCNyXMBaHWUSA MOMHUENPUEMHUKOB, UCKPOBLIX
3330pOB UMK CKOMb3ALWMNX KOHTAKTOB;
4) onpepeneHne HeoBXOOMMOTrO OCMOTPa M TEX0BCNYXMBAHUSA CUCTEMBI BEPTUKANbHbBIX MOJTHWE-
OTBOAOB U COEANHUTENbHbLIX 3NEMEHTOB;
5) MHCTPYKUMKN NO NPOBEAEHUID NPOBEPOK U TeXoBCcnyKMBaHWIO, BKOYas onpeaeneHue Kputepues
3aMeHbl U3HALMBAEMBbIX YacTel;

C) OOKYMEHTALMI0 No MeToady NPOBEPKU, MOATBEPKOaKLEeMY CNOCOBHOCTbL MOMHUENPUEMHUKOB Nepe-
XBaTbIBaTb y4apbl MOMHUW WU NPOBOAUTL TOKM MOMHUU.

11.2.3 [loKyMeHTaL 1A N0 MeXaHN4YeCKMM cucTemam

[JokyMeHTaLns MeXxaHUYeCKUX CMCTEM [OMMKHA COAepXaTb Kak MUHUMYM crefyrllee:

a) nogTBepKaeHne cnocobHOCTM NpoBedeHUs TOKa MOSTHUHK;

b) onucaHus mep, NnpeanpyHUMaeMbIX ANSA 3aLMThl NOALWWIMHUKOB U TMOPAaBNMYECKUX CUCTEM OT BO3-
OencTBUSA Toka MonHuu. OnucaHue JOIMKHO BKINIOYATL JOKYMEHTALMIO U NOATBEPKAEHNE 0TpaboTaHHOW TeX-
HOMOrMKU W/MNK OTYETHI MO UCMBITAHWAM, NOKa3bIBaLWMe 3hEKTUBHOCTL 3aLLMTHBIX MEp;

C) NpU OTCYTCTBUM MOSTHME3aLLMUTLlI B OTHETaX MO UCTbITAHUSAM HeOOXOOMMO MoKasaTb, YTO gaKe npw
perynspHbIX ygapax MOSIHMM NOALWUNHWMKA CNOCOBHbLI (OYHKLWOHMPOBATL B TEYEHWEe BCEro cpoka cnyxobi.

11.2.4 [loKyMeHTaLUsl MO 3NeKTPUYECKUM U 3NEeKTPOHHbLIM CUCTEMaM

JoKyMeHTaLNs 3NeKTPUYECKUX 1 3MEKTPOHHbLIX CUCTEM OOIBKHA COAEPXKATh Kak MUHUMYM CnefyrLlee:

a) MeponpuaATHSA NO IKPAHUPOBAHUIKO U YCTAHOBKE 3NEKTPUYECKNX U SNEKTPOHHBIX CUCTEM;

b) BbIGop 1 koopanHauuw Y3WIT;

C) YPOBHM NMOMEXOYCTONYMBOCTM 000PYLOBaHNS;

d) nnan TexobcnyxumBaHusa Y3,

€) aHanus, onpegensowmnii NoTpebHOCTb B BEICOKOBOMBTHBIX pa3psgHMKax.

11.2.5 [lokyMmeHTaLMA CUCTEM 3a3eMIEeHUsA U YypaBHUBaHUA NOTEeHLUManNoe

JokymeHTaLWs CUCTEM 3a3EMIIEHUNA U YPaBHUBAHUA MOTEHLMANOB AOIMKHA COOEpKaTb Kak MUHUMYM
cnegyroulee:

a) obLMil NNaH CoegMHeHU CUCTEM YpaBHNBaHWA NOTEHUMAaNoB 1 3azemneHns B BAY;

b) onucaHnsa 1 YepTexu, BKMHYaKLLNe COOTBETCTBYOLWMWE OAHHbIE;
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c) cneundrKaLmnio Ha UCMonb3yeMble Marepuansl, BKN0Yaa KOPPO3WOHHBIE CBOWCTBA W MCMOMb3yeMyto
3alNTY OT KOPPO3NK;
d) onucaHne Mep obecnedeHus KayecTBa, KOTopble ByayT BeINOMHATECH Ha coednHeHuax ¢ CM3.
11.2.6 lokyMeHTaLuMA cMcTeM MOMHMe3alWmnThl 060N04YKM rOHOONbI, CTYNUUbI U BalHK
[okymeHTauus cMcTteM MOMHWEe3aLWMTbl 060N0YKM roHA0MNbI, CTYNMUbLI 1 BallHKM NOTeHUWanoB AOMmKHa
cofepxaTb Kak MMHUMYM criegyrouiee:
a) YepTex, CoAepKalnii cneayrLy MHHopMaLmn:
1) obonouky roHaonbl, o6TekaTenb ¢ NOKA30M METanMYeckux 3NeMeHTOB, MCNOMNb3yeMbIX B Kade-
CTBE MOMHWEOTBOL0B;
2) MonHVeoTBOoak;
3) TOYKM coedMHEHWIA CUCTEMBI YPaBHUBAHWUS NOTEHLMAaNoB/3a3eMneHns;
4) onucaHne  MapKUPOBKY TOYEK NOACOEANHEHWNS CUCTEMbI 3a3eMMEHWUS, ECNU NPUMEHUMO;
5) MeTannuyeckue CETKA UMK 3aKpPbITble METaNnNMYyeckne KaHarbl, €Cnv NMeTCs;
6) cpegcTBa 3KpaHWPOBAHUA CTYMMWLbI U TOHAOMbI;
7) MapKUPOBKY TOYEK M3MepeHs;
b) oTuyeTbl 06 UcnbITaHMAX MK cepTudMKaTel Ha NCNONb30BaHHbIE KOMNoHeHTel CM3, ecnu npyMmeHMO;
c) coeanHeHusa BHelwHUX CM3 ans 6eToHHbIX BalleH ¢ MeTannuyeckon apMaTypoi balluHu;
d) pasMepb! 3MEMEHTOB KOHCTPYKLUK pelleTyaTbix balleH.

11.3 UHpopmauma o nnowagke pasmeweHns BIY

Cnepytolime nHopMaLns U OKYMEHTaLMA MO KOHKPETHOM nnollanke Ansa pasMmelleHus B3Y He sens-
OTCSl YACTLIO OLEHKM KOHCTPYKUMM BIY:
a) YacToTa BO3HMKHOBEHMWSA MOMHWUIA B MecTe pacnonoxeHus BAC;
b) nononHWTENbHO ANA AOKYMEHTaLMUW N0 3a3eMIMEHMIO:
1) yaeneHoe conpoTUBIEHWE TPYHTA;
2) TOK 3aMbIKaHWS Ha 3eMI;
3) Bpems oTknodyeHna K3 Ha zemnio;
C) NnaH no oxpaHe 340POBbS U TeXHUKe Be3onacHOCTW AN CTPOUTENBHOW NMOLAAKA MO OTHOLWEHUK K
MOMHUSIM U TPO3aM.

11.4 WHdpopmauma gna pykosogcTsBa no npoBepke CM3

PykoBoncTteo no nposepke CM3 gomkHO cofepaTtb Kak MUHUMYM cneayoLllee:
a) onucanune CM3;

b) onucanve cucTeMbl 3a3eMNeHust;

C) OTYETHI NPeAbIAYLUMX MPOBEPOK, ECNN YMECTHO;

d) cbopmy oTyeTa Bu3yansHoro ocmotpa CM3;

e) (hopmy oT4eTa 0 nonHon nposepke CM3.

11.5 PykoBopacTtBa

COOTBETCTBYIOLLME acneKThl, OTHOCALLMECH K CUCTEMaM MOINHWE3ALUTLl U 3a3eMNeHKs, OMMKHEI pac-
KpPbIBATLCSH B CNEAYHOLUX PYKOBOACTBAX (MHCTPYKLMSAX):

a) pyKoBOACTBA MO MOHTaXy WM TexoGCnyKMBaHuo hyHO4aMeHTa;

b) pykoBoacTBa no MOHTaxy M TexobcnyxuBaHno GaluHu;

C) pyKOBOZCTBA MO TpaHCNopTMpoBaHuto, cbopke M BBOAY B aKcnnyartaumio BAY;

d) pykoBoacTBa No akcniyatauuu u TexobenyxusaHuo BAY.

YKazaHHble MHCTPYKLMU MOTYT BbiTb 06beaNHEHbI.

12 MNpoBepku cUCTEMbl MONMHME3ALWMUTDI

12.1 O6bem NpoBepokK

lMporpamma NpoBepOK AOMKHA DbiTb ONpeaeneHa 1 BKIOYeHa B PYKOBOACTBa Mo BAY kak yacTb KOH-
Lenuun MonHuesawmTel. Llens npoBepok — ybeauTscs, YTo:
- CM3 npogom¥aeT COOTBETCTBOBATL NEPBOHAYANBHOMY NMPOEKTY HA OCHOBE JAHHOTO JOKYMEHTA;
- Bce anemeHTol CM3 HaxoosaTcsa B XOPOLWEM COCTOSAHMM M CNOCOOHBI BBINONHATL NpeaHasHa4YeHHble
yHKUAN.
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Cuctema MOJMTHWe3alWnTbl O0IMKHa BbITb CrnpoeKkTnpoBaHa Takum oGpaaoM, 4TOObI Yy onepartopa Obina
BO3MOXHOCTb OCMOTPETE OTBETCTBEHHbLIE 3JTEMEHTbLI CNCTEMBbI.

KM3arotoeuTens BOY HeceT OTBETCTBEHHOCTbL 3a COCTABMNEHMEe NnaHa I'IpOBepOK/MHCprI{LlMIFI no oCMoTpy
M BKITKOYEHWHK MECT C aBTOMaTUYECKUM YyrnpaBneHnem B paﬁoqme WHCTPYKUMKM, PYKOBOACTBa no TEXHUYECKOHW
3KCnnyaTtauun, a TakkKe B PYKOBOACTBA NO TEXHUYECKOMY OﬁCJ’Iy)KMBaHVI[-O CDYH,D,BMEHTB nT o.

12.2 Nopanok npoBeaeHUA NPOBepPoOK

12.2.1 O6wimre nonoxeHus

HomkHa bbiTb cOcTaBneHa nporpaMmMa npoBepok. MNMpoBepkyn OOMKHbI NMPOBOANTLCA B COOTBETCTBUU C
12.1 v B cnegyrowne nepuoasl:

- 3roToeneHus BaYy;

- MOHTaxKa BAY;

- BBOga B3Y B akcnnyartauuio;

- Yepes onpegeneHHblie NPOMEXYTKM BpEMEHM B 3aBUCUMMOCTWM OT MecTa pacnonoxenunsa BIY (obwwme
MaKCUMarbHble MPOMEXYTKU BPEMEHU MEXAY PerynapHbIMY NpOBEPKaMK NMpUBeAeHsbl B Tabnuue 6);

- nocre AeMOHTaxa UMM peMoHTa Yacteld BAY (Hanpumep, nonacteil, OCHOBHbLIX 3MEMEHTOB, CUCTEM
ynpaeneHus 1 T. n.).

12.2.2 NMpoBepkn B xog4e narotoeneHna BIY

[MporpamMa npoBepok MoOxeT BbiTb COCTaBMEHa KOHTpONepamuy Mo KayecTBY MIM C MOMOLLbK aBToMa-
TMYECKOTO YNpaeneHus B COOTBETCTBMM C MONOXEHUAMW NaHa npoeepok. Bo Bpems n3rotoBneHus, cbopku 1
ycTaHoBkM B3Y Heobxogoumo ybeauTbes, YTO Bce 0DOpYyAOBaHUE U Mepbl OTHOCUTENBLHO MOMHUE3ALLMUTHI Bhl-
MonHeHbl Haanexalum obpazomM. Bece BaxHble eTanu AOIMKHbI BbiTh BKIKOYEHb! B paboune MHCTPYKUMA U T. M.

12.2.3 MpoBepku B Xxoae MoHTaxka BJY

Bo Bpemsa MoHTaxa cMcTemy 3aseMneHnss HeoOxooMMOo TLLaTenbHO OCMOTPETL U 0BpaTUTL BHUMaHKe:!

- Ha MexaHW4YecKne NoBPEeXAeHNA BO BpeMs 3eMIsaHbIX paboT 1 06paTHOR 3acbinku;

- MEXaHWYECKYH YCTOMYMBOCTb BO BPEMS 3anunBkM DeToHa;

- 3NEeKTPUYECKYH CBA3HOCTb C APYIMMW CTANbHLIMU YacTaMM (HAanpuMep, CTyNeHbKW Ha HapY>KHOW CTo-
poHe);

- NoAcCOoeMHEHNE K CUCTEMAM 3a3eMIleHus yHAaMeHTa;

- nogcoegMHeHne K BHELWHWM CUCTEMAaM 3a3eMIeHuns;

- ranbBaHWUYECKY KOPPO3UIO.

Cuctema MOXeT BKMoYaTk aNeMEeHThI, KOTOPbIe HEBO3MOXHO OCMOTPEThL BO BPEMS NMPOBEPKA, U HA HUX
cnegyet obpalats ocoboe BHUMaHue BO BpeEMS! YCTAHOBKM.

12.2.4 Mpoeepka npu BBoge B3Y B akcnnyaTtauuio v nepuogmnyeckue npoBepku

YacTteio BBOga B3Y B akcnnyartauuto aensetcs npoeepka CM3. OHa pgomkHa ObiTb MpoBefeHa, no
MeHbLUEN Mepe, NyTeM OCMOTPA, a Takke onpeaeneHus HenpepblBHOCTK B MecTax, rae CM3 He moxeT GbiTh
npoeepeHa. VamepeHuns HenpepbIBHOCTA BbINONHAT no MOCT P 59789 ¢ nomMoLLbi0 COOTBETCTBYIOLLMX U3-
MepuTenbHbBIX NPMOOPOB, TAKMX Kak YeTbIPeXnpoBoAHON MUKpooMMEeTp. MNpuMep onpeaeneHHbIX ToYeK name-
pPEeHUs CM. B NpUNoXeHun Q.

MpumedaHue — CoeauHEHWA Yepes3 LIEeTKU UMM UCKPOBLIE 3330Pbl, WU 3KBMBANEHT MOryT BbiTb KOPOTKO-
3aMKHYThI NPY HEOBXOAUMMOCTM, eCINU HEOBXOOMMO BLIMOMHUTL M3MEPEHUe HeMpPepbIBHOCTM ApYrux YacTen CM3.

Mpw cocTaBneHnn nnaHa NpoBepoK BaXHO y4ecTb crieaylole acnekTb:

- 3pO3MSA 1 KOPPO3uUs 3NEeMEHTOB MOMHUENPUEMHUKOB (TONMBKO Nepuoamnyeckas nposepka);

- MexaHWyeckue W 3MNeKTPUYECKWEe CBOWCTBA NPOBOAHMKOB, COEAWHEHWNA, UCKPOBLIX 3330pOB UMK
CKONMb3ALLMNX KOHTAKTOB;

- COCTOSIHWE COeVMHEeHWIA, COeAMHEHUA YypaBHUBaAHUA NOTEHUNANO0B, KPEnneHwin u T. n.;

- cocTosAHne Y3WIT,;

- KOppO3us aneKTpoAoB 3a3eMreHus (TOMNbKo Nnepuoanyeckasl npoeepka).

Uepes onpeneneHHbie NPOMEXYTKU BpeMeHu (NpuBefdeHHble B Tabnuue 6) cneayeT NpoBOAUTL MOSHYHO
NMPOBEpKy, BKINOYAs M3MEPEHWs HEenpepbIBHOCTW B OTBETCTBEHHbIX anemeHTax CM3 n nposepky Y3WI, 3a
KOTOpbIMW He BefeTcs HabnwaeHue.

MpowussoauTens NonacTei U NnponasoanTens BAY MoryT B cBomx pykosogcTeax no TO M akcnnyaTtaumm
YCTaHOBWUTL ONpefeneHHble NPOMEXYTKM BpemeHn Mexay nposepkamm CM3 B 3aBMCMMOCTW OT Ny, Konu-
YyecTBa ya4apoB MOIMHUW B rof, HA OCHOBE MPOYHOCTU MOIMHUE3ALUTHON KOHCTPYKLAW, NPOBEPEHHON NyTem
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aHanuaa v ucnbiTaHunii. TexoGcnyKrBaHue MoXKeT 3aBUCETh OT YacTOThbl BOZHUKHOBEHWS YOAPOB MOSTHWM, eCIi
OCYLLEeCTBNSETCA MOHMTOPUHT yaapoB MonHuu B B3Y.

MamepeHUsi HeNPepbIBHOCTU COEAMHEHUA MOXHO MPOBECTU C WCMOMb30BaHWEM YeThbiPexXnpoBoaAHOro
MUKpPOOMMETpa ANA NOATBEepXAEHUA HenpepbiBHOCTU. VcnonbayeMblil KpUTEPUA YCMELHOTO NPOXOXOeHUs
MOXET 3aBWUCETb OT KOHCTPYKUMMW WU NMOSTOMY OOIMKEH ONpedensaThcs MarotoeutenemM. OTCYTCTBUE HEMNPEpPbIB-
HOCTU YeTKO CBUAEeTenbCTBYeT 06 OTKase cUcTeMbl, 0fHako camMoro no cebe MaMepeHus HegOCTaToO4YHO ANs
NPOBEpPKX 1 MNOATBEPXAEHWNSA COOTBETCTBUSA KOHCTPYKLUMW.

OcHoBHas Lenb — y6eauTbes B LLIENOCTHOCTU COeAMHEHWS, a He ONpeaeneHHOro KOHKPETHOIO 3Ha4eHus.

YOenbHble BENUYUHBI OOMYCKAETCA UCMOMNb30BaTh B KAYECTBE OMOPHLIX MEeXAy NpoBeAeHMeM Mnepuo-
OWYECKUX U3MEpPeHUid. amepuTentHble TOUKU U Npegensl U3MepeHuin JoMmKHbl BbiTb YeTKO YCTaHOBMEHbl B
PYKOBOACTBE MO 3KCMAMyaTaLUun U TEXHUYECKOMY O0BCMYKUBAHWMIO.

MpeanodyTuTenbHo, YToBbl HEMPEepPbLIBHOCTL BEPTUKarbHbLIX MOMHMEOoTBOA0B B nonacTtax BAY obecneyun-
Banack Grarogaps KOHCTPYKLWUW CMCTEMbI M NMPOBEpsifacb BO BPeMS M3roTOBMEHWUs, Takum obpasom, oTcyT-
cTBOBana 6kl HEOGXOAMMOCTL NPOBEAEHMSA U3MEPEHWUS HEeMPEepPbLIBHOCTH B MONEBLIX YCNOBUSIX.

WMaroToBuUTENb AOMKEH NPeaoCTaBMTL NNaH NPOBEpPOoK AN paanuuHbix YacTein CM3, koTopele Heobxoan-
MO MHCMEeKTMpoBaTk. B nnaHe gomkHo BbITh onpedeneHo, Kak 4acTo U kKakuMm o6pasoM NpoBepsaoT pasnuyHble
YacTW, B TOM YMCIe YTO MPOBEPAIT NyTeM WU3MepeHuit 1, ecni HeobxoduMo, MeTodbl uaMepeHuid. OBLMiA
nnaH npoeefeHnsa npoeepok CM3 npeactaeneH B Tabnuvue 6, KOTOPbIA UCNONL3YHOT B CriyYae, ecrnv M3roToBu-
Tenb He NpeaocTaBus NraH NpoBepok. MHTepBanbl Mexay NnpoBepKaMy MOryT OTNMYaTLCS OT YKasaHHbIX B Ta-
6nuue 6, ecrnv OHW yKa3aHbl U3roTOBMTENeM B JOKYMEHTaL MK, OTHOCALLENCS K KOHKPETHOM KOHCTpYKUun CM3.

Tabnuya 6— Obwwe nHTepsanbl npoBepok CM3

[MeproanYHOCTE NOMHOW NPOBEPKM,
BKINKOYAsA M3MEPEHUS HEMNPEPbIBHOCTU
COEAMHEHMWI (CKOMBKO pas B rog)

Mepuoan4HOCTL BU3YansHOro 0CMOTpa

YpoBeHb 3aLUThI
P o (ckonkko pas B rog)

[unll 1 2

Mwlv 1 4

12.2.5 NpoBepKka nocne AeMOHTaXa UM PEMOHTA OCHOBHLIX Y3NOB

[Mocne gemoHTaxa MU pemMoHTa OCHOBHLIX YacTel B3Y Heobxooumo ybeautbces, Yto Bce obopyao-
BaHuWe, MMetollee oTHoweHne K CM3, gomkHbiM 06pa3oM ycTaHOBNEHO Ha npexHee MecTto. MNpu Heobxoawn-
MOCTW MOXeT DbiTb NPOBEAEHA NoMHas NpoBepKa.

Korga B3Y paboTtaeT B HOpManbHOM pexume, YacTtoTa NpoBepok OyaeT onpenenartbcs B 3aBUCMMOCTH
OT YCNOBWIA OKPYXarLLen cpebl, Ho NpoeoauTs NnpoBepky CM3 B3Y cnegyeT c yacToTow, ykaszaHHon B 12.2.4.

12.3 TexHu4yeckoe obcnyxnBaHue

PerynsapHble NpoBepKn ABMATCS MMaBHbIM YCNOBUEM HagexHon pabotsl CM3 B3Y.

Ecnu koHcTpykuust CM3 cofepKuUT uaHalumBaemble getany (TOHKM MONTHUENPUEMHMKOB, MEXaHn4eckne
CKOMb3sILLMEe KOHTaKTbl, UCKPOBbIe 3a30pbl, YCTPOMCTBA 3alUUTbl OT UMMNYMbCHbLIX NepeHanpsixeHun U T. 1n.),
HeobxoQMMOo rapaHTUMpOBaTh, YTO 3TW AETany NPOXOAAT perynsapHbIi TEXOCMOTP BO BPeMsi perynsapHbIX npo-
BEPOK B COOTBETCTBUUN C UX CPOKOM CNyXBbl UNKU 4TO 33 COCTOAHUEM 3TUX OeTanen cneguTt cuctemMa aBToma-
TUYECKOro KOHTPONs, KoTopas nHdopMmpyeT onepartopa B3Y o HeucnpaBHOCTH AeTanei.

Bce n3HoweHHble Unu gedekTHble geTanu cnegyet HesaMeOIUTenbHO 3aMeHsATh.
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MpunoxeHune A
(cnpaBo4Hoe)

MonHuesawuTa manesix B3Y

K mansim B3Y oTHocsitcs B3Y ¢ ometaeMoll nnoLiansio BeTpokoneca MeHee uUnu paeHoit 200 M2, BxodHbIM Ha-
npsxeHuwem go 1000 B nepemerHoro Toka mnv 1500 B noctoaHHOro Toka, Anst aBTOHOMHOIO NMPUMEHEHWUS N TeHepauMn
13bbIToOMHOW 3HepruK B ceTb. OBbIMHO Takue BAY npegHasHaveHbl AN NPOU3BOACTBA 3NEKTPO3Hepriun, KoTopas B OCHOB-
HOM HeobxoavMMa ANns UCMOoNb3oBaHWMA Ha MecTe.

B3Y manoin MOLWHOCTKM TakkKe A0MKHbI ObiTb OCHALLEeHbl CUCTEMOW MOMHWe3alwmuTel. YTobbl Takne B3Y cmornn
npogomkaTte paboTy Nocne BO3AeWCTBUS BbICOKOrO NEPEXOAHOr0 HAMNpPsKEHWA 1 TOKOB, CBA3AHHBLIX C KOPOTKUMW O4WMHOM-
HBIMM UMMYNbCaMy TPO30BLIX Pa3psAcB, HeobxoarMo obecnednTs 3aluTy OT NEPEXOAHOT0 HanpsKeHUs COeaUuHEHUs C
BHELIHEW CETLH U COEQMHEHUM CUCTEM YMNpaBnieHna 1 CBA3M (ecnv TakoBble uMetoTca). MNpsamble yoapbl MofHUKM B BOY
Marnon MOLWHOCTK ByayT OTHOCUTENbHO pedKkMMK, eCrv TONbKO OHU He pasMelleHbl Ha BbICOKOM OTKPLITOM MecTHOCTH Be3
3awutel. OQHAKO CUCTEMBI JOMKHBI OCTaRaThes He30NacHLIMU Kak C TOYKW 3pEHMs coxpaHeHust OM3nYecKom LenocTHOCTH
1 HEMPUYMHEHUA Bpeaa noasM npy OTPLIBE KOHCTPYKUMIA, TaK U HEAONYLLUEHUS NoXapa Uiy NOBPEXAEHWNS 3NeKTPUYECKO
CUCTEMbI, K KOTOPOW NogkntoyeHa TypbuHa.

M XxoTa HacToAWMIA cTaHAapT HE pacnpoCTPaHsAeTCa Ha MonHue3awmnTy B3Y manoi MoLWHOCTH, HEKOTOPbIE OCHOB-
HblE€ NMPYHLUMWMNLI U NOAX0Abl, YCTAHOBNEHHbIE B HACTOALLEM CTaHAapTe, MOryT cnocobCcTBOBaTE HEAOMNYLLEHWIO YIOMAHYThIX
BblLLle pUcKoB npu pabote manbix BAY.

Onsi obecneyerHus adppekTUBHOW MOnHUe3alwuTel Npyu cozgaHun CM3 MOXHO MCMoNb30BaTh NpsiMble UCTbITaHWUSA
MpUY BLICOKUX 3HAYEHUAX HANPSKEHWUSA U TOKa (cM. npunoxeHue C). VcnbiTbIBaOT TakMe KOMMNOHEHTEI, Kak NonacTu, aHemo-
METpbI, KOPNYyC reHepaTopa; aneKTpu4eckas cxema v cuctema ynpaeneHusi. OKoHYaTENbHOE peLleHre Mo MoMHUe3awmTe
MOXeT 00beauHATL B cebe cTepeHb MOMHMEeOTBOAA, NPOCTUPAKLLMIACS BhilLe BeTPOoKoneca U CoeauHeHUs1 ypaBHUBaHMA
noteHuwana, a Takke Y3, adhdekTMBHOCTL KOTOPOTO Takke AoMmKHA ObiTb NOATBEPKAeHA UCTbITAHNAMU.
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MpunoxeHune B
(cnpaBo4Hoe)

Bo3pencTBue MmonHuuM Ha B3Y

B.1 'pozoBana o6cTaHOBKA

B.1.1 O6wue nonoxeHun

B HacToswem npunoxeHun npMeedeHa Hanbonee 3Ha4yuman MHopmaums no rpo3osoir 06cTaHOBKe, KoTopad Tpe-
OyeTcs AN NOHUMaHWA ABMNEHWIA, NPOMCXOAALWMX MPK yaape MOMHWK, M NPOLECCOB, CBA3aHHBLIX CO B3aMMOOEWCTBUEM
monHumM ¢ B3Y. Bonee nonHasa nHgopmauua npueedeHa B [29].

B.1.2 CBoWCTBa MOMHUN

MonHWio MOXHO paccMarpuBaTh Kak MCTOMHUK TOKa. [1na MpoeKTUpoBaHus, onpeaeneHus napameTpoB v Beibopa
KOMMOHEHTOB MOMNHME3aLMThl MCMOMNbL3YIOT YeThIpe NapamMeTpa Toka MOMHWK: MUKOBBLIW TOK /, CpedHsAs KpYyTU3Ha uMmnynbsca
Toka di/dt, 3apag Q v ygensHas aHeprus W/R.

MakcymansHoO 3amepeHHoe 3Ha4YeHue ToKa MOMHWUK, NPOoU3BoAMMOE OTAENEHBIM yAapoM, MeXWT B AvanasoHe oT
2 no 300 kA. MakcuManbHO 3aMepeHHble 3HadeHus 3apsaa v yaenbHOW 3Hepruu cocTasnalT HECKONbKO COTEeH
KynoH (Kn) u oo 20 MIx/Om (B KpaliHe pegkux cny4asx) COOTBETCTBEHHO. 3TU NapaMeTpbl TOKa MOJTHWUW BIWUAKOT Ha Benu-
UYMHY huanyecKoro ywepba, npuyunHaemoro nonactam B3Y n/unu annapatype CM3. Tokn yaapa MONHWIA 4aloT BbICOKUE
HarpyskW, KOTOpble MHOM4Aa paspyLualoT KOHCTPYKUMIO nonacten 13 komnosuta. OHK Takke BAMSAIOT Ha YPOBHWM KOCBEHHBIX
BO3AEWCTBMIA Ha 3NEKTPUYECKWUE W BMEKTPOHHBLIE CUCTEMEI. [TepeHoc 3apsaaa NpUBOAUT K NNaBneHUo B MECTaX NpUnoxe-
HWS MOMHWW, HAaNPUMeEpP B NPUEMHUKaX W APYTMX MEecTax, rae TOKM MOMHWW OMKHbI NPOWTY Yepes 3a30pbl Ha MyTW TOKa.

MakcvmaneHksle 3Ha4YeHWs napaMeTpoB Toka MOMHWW peanu3yloTcs N B ManoM npoueHTte MonHuid. CpeagHee
3Ha4YeHue NUKOBOro Toka cocTaBngeT npumepHo 30 KA co cpeaHMMU 3HaYeHnaMK 3apada U yoensHoW aHeprun 5 Kn u
55 k[/Om cooTBeTcTBEHHO. KpOoMe Toro, anekTpuyeckne XapakTepucTUKX TOKa MOMHWK OTNIMYalTCA B 3aBUCMMOCTU OT
TUna paspsiga MOMHWUK, BPEMEHU rofa 1 reorpadu4eckoro NomnoKeHus.

OnekTpuyeckMe Nonsa, HENOCPEOCTBEHHO NPEALECTRYIOLME NPOXOKAEHWIO MOMHWUK, SBMSAIOTCA TaIOKE YaCTbIO rpo-
30BOW OBCTAHOBKN, W 3TV NONS CNPeaenstoT, Kyaa B KOHCTPYKLMIO BOWAET MonHug, ByayT nu HENpoBOAALLME NOBEPXHOCTH
KOHCTPYKLUKM NpoBWTEl U NOSBUTCA N B COEAVHSIOWMX Kabensx ToK 0T BHYTPEHHUX NPOBOAALLMX NEMEHTOB.

B.1.3 ®opmupoBaHMe MONHWEBOIo paspsga

MonHum oBpasyloTca nocne oTAeneHWs paspsga B rpo30oBbiX 0Bnakax BCMeACcTBME NPOLECCOB, OMUCAHHLIX B Ha-
YYHOW nuTepaType (HanpumMep, [29]). MonHWo 3aMeyaloT, Korga 3TOT 3apas paspsKkaeTcs B 3eMI0 UMK B 30HY C 3apagoM
NMPOTUBOMNOMOXHOW NOMAPHOCTU B TOM e N cocegHem obnaxe. Crnegylollee ganee onucaHne Kacaetcsa TOMbKo pasps-
[OOB MOMHWK B 3EMITI0, Y4TO NPWBOGUT K NEpedaqe 3apsaa Mexay rpo3oBbiM obnakom v semnen.

CylwecTsyeT ABa OCHOBHbIX TWUMa MOMHWUM — HUCXOAALWME Uy Bocxoaswme. Hucxoaawmin paspsaa montun Gepet
Hayano B rpO30BOW Ty4e W HanpasneH K 3emne. WM HaoBopoT, BOCXoAALWMA paspag MonHuK 6epeT Havyano B OTAeNsHON
BO3BBILLEHHOCTU Ha 3emMne (HanpuMep, Ha BepLUMHE ropbl) UMW HABEPXY BbICOKOW 3a3EMMEHHOW KOHCTPYKUMW U Hanpas-
neH B rpo3oBoe obnako.

Pa3psg MomHuM COCTOMT M3 OOHOMO MW HECKONBKMX YOapOB B BMAE KOPOTKOrO yaapa, Kak npaBwumio, NPOoAoimKu-
TENBHOCTLI0 MeHee 2 MKC (pycyHoK B.1) u anuTensHoro yaapa, kak npaBuiio, NpPoAomKUTENBHOCTEIO0 Bonee 2 MKC (pucy-
Hok B.2). Bcio BeTBb, NpoxoAsaLLyo OgWH MOHU3MPOBAHHLIA MyTh, HA3bIBAKOT paspagoM MOMHUK, KOTopbIn anutea ao 1 c.

Tok, KA
A
=
90 % i(t) +i
e 50 %
10 % —A4~ i (ty)

| -

O4] 4 ty Bpems, ¢

T4
)

Oy — HavanbHbI MOMEHT KOPOTKOrO yaapa MOMHWUK; | — NUKOBOE 3Ha4eHWe ToKa; [ — TOK; Ty — ANWUTENbLHOCTL KOPOTKOrO yaapa MOMHIK;
T, — ANUTENBHOCTL MMMYNbCa

PucyHok B. 1 — paduk M3MeHeHns ToKa npw KopoTKOM yaape MonHum (o6eidHo T, < 2 Mc)
(FOCT P M3K 62305-1—2010, pucyHok A.1)
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Tok, KA
Iy
ti
Y
% Qigng
10 %—4 a—10% _
Bpewms, ¢
Tlong P
ng — Bpems ANWTensHOro yaapa MOMHUK; O‘Ong — 3apsp ANUTENbHOrO yaapa MOmnHWMK
PucyHok B.2 — pathuk uamMeHeHuUs Toka npu AnNUTensHoM yaape MonHUKM (06blIMHO 2 Mc < Tkmg <1¢)

(FOCT P M3K 62305-1—2010, pucyHok A.2)

Kpome TOro, yoapbl MOMHWMK PasfensiioT no Ux NonsipHOCTU (MOMOXWTENLHOMY WU OTpULUATENBHOMY 3apsaay) u
nocnegoBaTeNbHOCTU NOABMNEHUA (NepBbliA, NOcneaylowni, HanokeHHbln). OTpyUaTeneHbl yaap yMeHblUaeT oTpuua-
TerbHbIA pa3pag OT rPO30BON Ty4KM 0 3eMnu. [oNoKUTENBHbIA yoap NpMBOOUT K MEpPEHOCY MOMOXMTENLHOTO 3apaaa oT
rpPO30BOM TYYM OO0 3eMnK. BoNbLWIKMHCTBO yAapoB MOMHUK OTpuuartenbHble U cocTaBnsaioT 4o 90 % HUCXOASLWMNX MOMHUN.
Kak npaBuno, nonoxuTensHbie yaapbl MOSTHUKM MMEKT CamMble BbICOKME 3Ha4YeHUA napamMeTpoB Toka (T. e. Donee BeicoKue
I, Qu W/R), a oTpuuarensHele yaapbl MOMHUM UMEIOT HaUBOMbLUYIO KPYTU3HY UMNYNbCa ToKa (T. €. caMble BbICOKWE OT-
HolleHua difdt).

Bce ynoapbl MOMHUM He MOXOXM APYr Ha Apyra u3-3a eCTECTBEHHbLIX M3MEHEHWIA B 06pa3yrLLEN NX rPO30BOIN Ty4Ye U
VHOMBUAYarbHbIX NyTed Ao 3emnu. HanpyMep, HEBO3MOXHO NpPencKasaTh, 4TO CreayloLwas MOMHUA, UOYLAsa K KOHKPET-
HOW KOHCTPYKUWK, BYOEeT UMETb MUKOBLIA TOK 3a4aHHON Benu4uHbl. MOXHO NWLb OTMETUTL, YTO KOHCTPYKLIMA UMEET 3a-
[OaHHYI0 BEPOATHOCTL NOPayKeHWUS yAapoM MOMHUK C NapaMeTpamMun ToKa, NPEBLILIAKLMMW KOHKPETHYH BENUYMWHY.

PacnpepeneHva BEpOATHOCTM 3HAYEHWUI 3NEKTPUYECKUX NapaMeTpoB, UCTONb3yeMbIX ANs OnNvMcaHus yaapa Mor-
HuK1 B Ba30BLbIX cTaHaapTax no monHuesawmte FOCT P M3K 62305-1, FOCT P M3K 62305-2, FTOCT P M3K 62305-4 n
FOCT P 59789, 6uinu nonyyeHel bnarogapa nNpsaMbiM U3MEPEHUAM peankbHbIX yOapoB MOMHWIA B BblCOKWe BawHu. 3Tn
rnapaMmeTpbl Ans HUCXOASLLEW W BOCXOOALEW MOIMHWMIA NpWBELOeHbl COOTBETCTBEHHO B B.1.4 u B.1.5. [JononHuTensHas
yTo4HAWasA MHOPMALMA MOXKET ObiTb NONyYeHa C MOMOLLLI0 PErMOHAbHbBIX U FTOCYAAPCTBEHHbLIX cMcTeM 0b603Ha4YeHMs
MECT MOMHWIA. 3T CUCTEMBI MOTYT PETUCTPUPOBATL MECTOMONOXEHWUE YAapa MOMHWUM U OLEHWUTL MUKOBLIA TOK.

PacnpeneneHva BEpoSTHOCTM, KOTOPbLIE ONMCLIBAIOT NapaMeTphl TOKA MOMHUK, OTIIMYHEI NS KAXA0r0 TUNna MOMHWIA
(BOoCXOmAWas/HUCXoOAWaa U nonoxutensHaa/oTpuuarensHasa). COOTBETCTBYOLLME pacnpeneneHns BeposTHOCTU Noka-
3aHbl HUXKE BMECTE C XapaKTepHoW (hOpMOI BOSHbI KaXK40ro Tuna pa3psaga. YKka3aHHbI ypoBEHb BEPOATHOCTM NOKasbl-
BaeT BEPOATHOCTb KOHKPETHOIO NapameTpa ToKa OTAENbHOW MOMHWM, MPeBLILLAaoLLY TabnnyHoe 3HavyeHue.

B.1.4 Hucxogsauwme MOMHUMK

B.1.4.1 Obwume nonoxeHus

Hucxogsawme monHun nepBoHadYansHo 0bpa3syloT npeaBapuTenbHbIA Npo6oi BHYTPY rpo3oBoi Tyuu. B HacTosawee
BpeMs duranka 3Toro npouecca A0 KoHua He udydeHa. HamHoro nyJile nayyeHsl YacTu npoLecca pa3psga, KoTopele npo-
WCXOAAT HIDKE YPOBHSA rPO30BbIX TyY.

B.1.4.2 OTpyuaTenbHble HUCX0OALME MOMHWK

[Mpu oTpuLaTENEHOM Yaape MOMHUKM CMELLALWUACA NUAep HUCXOOMT C rPO30BOro obnaka K 3emMne CTyNeHAMW B
HECKONbKO AEeCATKOB METPOB C BPEMEHHBIMU Nay3amu Mexay OTAeNbHbIMU CTyNeHaMu npumepHo B 50 mkc. CTyneHn ume-
K0T KOpOTKKWE (0BbIMHO 1 MKC) MMnynbcHble TOKM Bonee 1 kKA. MNonHOCTBIO pasBUTLIA KaHan nuaepa umeet obwimi 3apag
npumepHo 10 Kn unu 6onee. [InameTp KaHana nexuT B AManasoHe 40 HECKONbKUX aecAaTkoB MeTpoB. Obuiasa npogomnkm-
TeNBHOCTh MpoUecca CMELLaLWErocs naepa CoCTaBnsaeT HEeCKONbKO EeCATKOB MUNNUCEKYHA. Tycknbid kaHan nvgepa
0DBbIYHO HE BUOEH HEBOOPYKEHHLIM ITAa30M.

[NoTeHuMan oKkoH4YaHWs ninaepa, KOHYKK nuaepa, npeesiwaet 10 MB no oTHoLwweHuo K 3emrie. [No Mepe npubnimke-
HUS KOHYMKa NZepa K 3eMre 3TOT BbICOKWI MOTEHLMAanN MOBLILWAET HANPSXKEHNE 3NEKTPUYECKOro MNomns Ha NMOBEPXHOCTU
zemnu. Korga anekTpyvyeckoe none Ha YpoBHE 3eMIU MPEBbLILIAET BEMUYMHY 3NeKTpuyeckoro npobos Bo3ayxa, «OTBET-
Hble» (OBWXXEeHWe BBEPX) NUAEPHLI UCXOOAT OT 3EMIM UMK C KOHCTPYKLMIA Ha 3eMne. 3TK OBWXKYLLME BBEPX NUOEPbl 00bIMHO
Ha3bIBalOT BCTPEYHLIMUY Nuaepami. BcTpedHsle Nuaepsl UrpakT BaXHYHO POrb B ONpederneHn TOUKU NPUIoXKeHns yoapa
MOIMHWU K 0BBEKTY.

Korga Hucxopawmii cMmelawLLniics Nuaep BCTpeYaeT OBWKYLLMACA BBREPX BCTPEYHLIM NMUAEp, yCTaHaBnuBaeTcs
HernpepeIBHasA JOPOXKa OT rPO30BOW TY4YM K 3eMne. 3aTeM HaKOMMEHHLIV B NWAEp-KaHane 3apag paspskaeTca Ha 3eMIio
BOITHOW TOKa&, pacnpocTpaHALWEACH 40 MOHM3UMPOBAHHOIO KaHana Ha CKopocTu, NpMMepHo paBHow 1/3 ckopocTu cBeTa.
3TOT nNpouecc Ha3biBaT nepeo obpaTHon MonHuen. MNepsas obpaTHaa MONMHUA MOXKET UMETL MMKOBOE 3HaYeHue 4o He-
CKOMbKMX COTEH KMIoamnep U ANMTENbLHOCTL HECKOMBKO COTEH MUKpPOCeKyH,. [poLuecc Bxoda pacnpocTpaHsaoLWLEeincsa BHU3
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MOMHWUW NOKa3aH Ha pucyHke B.3. Ha pucyHke BUOHO, YTO YCMOBUS OT OTHOCMTEMNbHBIX A0 3TANOHHbIX (Harnpumep, ypoBeHb
MOpsi), BO3AENCTBME OBBEKTOB HA MPYHT YCUNMBAIKOTCH HA YYACTKaxX C BO3BbLILUEHUAMU 1 B rOpax.

Mocne BpemeHHOro WHTepBana nopaaka oT 10 MC 40 HECKOMbKUX COTEH MUMNUCEKYHA AanbHellue MapLupyThl
nuaep/oBpaTHbIi yaap MOMHWA MOTYT CNefoBaTh Mo NyTu, BelbpaHHOMY nepBbiM 0BpaTHLIM yaapoM MonHuu. CTpenosua-
HBI NUAep, NPefLIecTBYOLWMIA 3TUM NocnefyolmMM o6paTHbIM yaapam MOMHWKW, OBbIYHO He SIBMAETCS CTYNeH4aTbiM 1
HaMHoro GbICTpel (ANUTeNbHOCTL HECKOMBKO MUNNKUCEKYHT). B cpegHem paspsi MOMHUM COAEPXKUT OT TpeX 40 YETbIpeX
06paTHbIX YOapoB MOIHUM (BKMOYasa nepsblid). OBpaTHbie yaapbl MOMHUW UMEKT BUAMMYH YacTe paspsana MOTHUW.

Hucxogawas monHus

Bazoeble ycnoeus Ycnosua ycuneHus

Pucyrok B.3 — lNpouecchl hopMUpOBaHNA HACXOAALLEN MOMHUA

Mocne oAHOro WK HecKomnbkMx oBpaTHLIX YAapoB MOMHWW HEMPEPLIBHLIA TOK (HA3bIBAEMBIA TaKKe AMUTENBHBLIM
YOApOM MOTMHWK) MOXET NPOTEKaTh Yepes BCE elle MOHU3MPOBaHHLIN KaHan. HenpepbiBHEIE TOKW 3HAYUTENBLHO OTIIUYAI0T-
€Al OT KPaTKOBPEMEHHbIX TOKOB C BbICOKOW aMNnMTyAoM obpaTHbIX YOAapOoB MOMHWK: CPEOHAA aMMnMTyaa ToKa Haxo4MTca
B AManasoHe HECKOMbKMX COTEH aMmnep, a ANMTENBHOCTL MOXKET COCTaBMATbL HECKOMBKO COTEH MUNNUCEKyHA. [nuTensHele
yoapel nepeHocaT bonbluve 3apsabl HEMNOCPEOCTBEHHO OT rPO30BOM Ty4M Ha 3emnto. [opaaka nonoBWHBI HUCXOAALLNX
MOMHUWIA BKNKOYAKOT ANWUTENBHLIA yaap.

Ha pucyHke B.4 nokazaH xapaKTepHbl Npogunb ToKa OTPULATENbHONW HUCXOAALWEN MonHMW. Becnen 3a KoHTakToMm
CTYMeH4aToro nuaepa co BCTPEYHBIM NUAEPOM NOABMAETCA NEpPBbIA 06paTHLIN yaap MOMHUK, NPUBOAALLUNA K NOSBNEHWUIO
(Ha 3eMne) UMNYNbLCHOrO TOKA C BLICOKOW aMNIUTYAON, ONALLEr0oCA HECKONBKO COTEH MUNucekyHa. MN1uKoBoe 3Ha4YeHue
TOKa HaxoauTcs B AWanasoHe OT HecKonbkux kunoamnep go 100 kA, cpegHee 3HayeHwe coctaBnseT nopsgka 30 KA.
Bcnen 3a nepebiMM 0BpaTHLIMK yadapamMu MOMHMKA MOTYT BO3HUKHYTL Nocneayiownii(e) obpaTHeln(e) yaap(bl) MOMHUK U
anutensHeiii(e) yaap(bl). XoTa nocnegytowme obpaTHele yaapbl MOMHWW 0BbIMHO MMEIOT HU3KOE NMMKOBOE 3Ha4YeHne Toka 1
Gonee KOpPOTKWIA CPOK MO CPaBHEHUIO C NEPBLIMK 0BpaTHLIMK YAapamy MOMHWUK, OHW, KaK NPaBuno, MMerT Bonee BeICOKYH
cKopocTb pocTa Toka. OTpuuaTensbHble HUCXogALLMe pa3paabl MOMHUMKA MOTYT COCTOATL M3 KOMBUMHALWIA pasnnyHbiX paHee
YMOMSAHYTBIX KOMMOHEHTOB TOKa, Kak NoKasaHo Ha pucyHke B.5.

MapameTpbl TOKa OTpULATENBHOW HUCXOAALLE MONHUK NpUBedeHsl B Tabnuue B. 1.

-i k

PucyHok B.4 — Tunu4HbIn Nnpodune oTpUUaTtensHON HUCXoadaLwen MonHum (He B Macitabe)
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-ik

[MepBLiA KOPOTKWIA yaap MOSHUM

KopoTkuid n gnuTenesHbIR yaapsl

-

T T
Bapﬂﬂ NONOXWUTENbHbLIW UMK OTpMLI,aTeJ'IbeIPI Sapﬂp, NONOXUTENbHbIA UMK OTpMLl,aTeanblﬁ
—i
Mocneaytolume KOPOTKME yaapsi YepeayoLumMecs ANUTenbHbIe
W KOPOTKKE yaaphbl
T T

3apsan oTpuuaTenbHbIN

3apsig oTpyuaTenbHbIA

PucyHok B.5 — TWUNWYHbIE KOMMAOHEHTLI HUCXOOALLMX paspagoB MOMHUA ANA paBHUHHOW MECTHOCTU U HEBLICOKMX

coopyxeHun (FOCT P M3K 62305-1—2010, pucyHok A.3)

Tabnuua B.1— NapameTpbl TOKa HACXoAAWero paspsga MonHumn (FOCT P M3K 62305-1—2010, mabnuua A.1)

DUKCUPOBaHHbIE 3HaveHunn
MapameTp 3Ha4YeHus ans Tun yaapa monHum
YM3 1 95 % 50 % 5%

I, kA1) 4 20 90 MepBblit OTpULLATENBHbIA KOPOTKMIA
50 49 11,8 28,6 [Mocnenyownin oTpuLaTENbHBIA KOPOTKAA

200 4.6 35 250 [MepBblit NONOKUTENBHLIA KOPOTKUIA

(eQMHWYHBINA)
Qpashy KN 300 1,3 7.5 40 OTpuuatensHbIn
20 80 350 [MonoxutensHbIA

Qehort: Kn 100 1,1 4.5 20 [MepBLIA OTpULATENBHBI KOPOTKUIA
0,22 0,95 4 Mocnenyrownia oTpuLaTenbHbIA KOPOTKAA

2 16 150 [MNepBbI NONOXUTENBHLIA KOPOTKUIA

(eaMHWYHBIA)

W/R, «Ox/Om 10 000 6 55 550 [MepBLIA OTpULATENBHBI KOPOTKWIA
0,55 6 52 Mocnenyrownii oTpuLaTenNbHLIA KOPOTKAA

25 650 15 000 [NepBbI NONOKUTENbHbLIA KOPOTKUIA

di/dt KA/MKC 20 9,1 243 65 MepBhLIn OTpULATENBHBIA KOPOTKWUIA
9,9 39,9 161,5 [MNocnenywoLmin oTpyLaTenbHblA KOPOTKUIA

0,2 2.4 32 [MepBhbIit NONOXKUTENBHLIA KOPOTKUIA
dildtzg o190 o KA/MKC 200 4,1 20,1 98,5 Mocnegyownii oTpULATENbHLIA KOPOTKUI

54

GostExpert.ru
https://GostExpert.ru/gost/gost-54418.24-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68259
https://gostexpert.ru/gost/gost-54418.24-2023?utm_source=pdf&utm_medium=68259&utm_term=page

FOCT P 54418.24—2023

OkoHyaHue mabnuus B.1

®uUKCHMpoBaHHble 3HaueHns
Mapametp 3Ha4YeHnA ans Tun ygapa MornHuu
YM3 1 95 % 50 % 5%
Qiong: K 200 — — — AnutenkHbii
fiang* c 0,5 —_ —_ _ OnutensHein
[OnuTensHocTe hpoHTa 1,8 5.8 18 [MepBbI OTpULATENBHLIA KOPOTKWIA
MMMynbca Toka, MKC N - -
- 0,22 1,1 45 Mocnenyownid oTpULATENBHBIA KOPOTKWUIA
3,5 22 200 MepBblA NONOXKUTENEHLIN KOPOTKUIA
(eAMHWYHBINA)
OnuteneHocTb yaapa, 30 75 200 MepBbI oTpULATENBHLBIA KOPOTKWIA
MKC
o 6,5 32 140 MocneayowmiA oTpUUaTENbHBIA KOPOTKUIA
25 230 2000 [MepBblA NONOXUTENBHBIN KOPOTKUIA
(eANHUYHBIA)
BpemeHHOM nHTEpBan, o 7 33 150 MHorokpaTHble oTpMUaTenbHbIE
MC
Obuwas aonMTEenBHOCTL 0,15 13 1100 OTpuuaTtensHble (Bce)
yaapa, Mc
— 31 180 900 OTpuuaTtensHble (6e3 eQuHUYHOro)
14 85 500 MonoxuTeneHbIN
1) BnaueHus 1 = 4 kA u | = 20 KA COOTBETCTBYIOT BEPOSTHOCTY 98 % 11 80 % COOTBETCTBEHHO.

B.1.4.3 MNonoxuUTenbHblE HUCXOAALLME MOMHAK

B oTnvume oT oTpuuaTenbHbIX NONOXKUTENBHBIE HACXOAALWME Pa3psaabl MOMHUM MHULMWPYET HENPEPLIBHO pacnpo-
CTPaHSOLWMIACA HUCXOAALWMIA Nuaep, KOTOPbIN He BbISBAAET ABHLIX CTyNeHel. 3Tankl BCTpEYHOro nuaepa M obpaTtHoro
yOoapa MOMHUK nogobHbLI npoLeccam, ONMCaHHBIM Bbille AN OTpuuaTenbHbIX HUCXOASLWMX pa3psaoB MOnHWA. MMonoxu-
TENbHbLIA HUCXOAALWMIA Pa3psag MOMHUM 06BIYHO COCTOMT TOMBKO M3 ogHOro oBpaTHOro yaapa MomnHWUK, 3a KOTOPBIM MOXET
cnefoBaTh ANUTENbHBIN yaap.

MonoxuteneHble HUCXOASLWME MOMHUKM OYEHb BaKHbI ONS NPaKTU4ECKON MOMHWe3alWThl, T. K. MMKOBOE 3Ha4YeHue
Toka /, 3apsga Q v ygenbHas aneprua W/R moryT BbiTe BonbLlue, 4em npu oTpULATENbHOM HUCXOASALEM paspsaae MOHUAN.
OBpaTHbIN yaap MOMHUM CTPEMUTCS K MEHbLLUEeR CKOPOCTK pocTa ToKa Mo CPaBHEHWI C oTpyuaTensHeIM nepebiM obpat-
HbIM y4apOM MOMHUW. XapaKTepHbIn Npodunb ToKa ANA NONOXKUTENbHOW HUCXOASWENR MOMHWM NoKasaH Ha pucyHke B.6.
XapakTepHble anekTpuyeckue napaMmeTpbl cBeAeHbl BMecTe C napaMmeTpamu oTpuuatenkHbIX paspagos B Tabnuuy B. 1.

+ik

t
PucyHok B.6 — TUNU4YHbBIA Npodimib NOMOXUTENBHOW HUCXOAALLENW MONHWK

B.1.5 Bocxogsiwme MonHuu

3apsan B rpo3oBoM 0Oake BbI3bIBAET POCT 3MEKTPUHECKOTO MOMA Ha MOBEPXHOCTU 3eMIW, HO ODbLIMHO ABMNAETCA
He[oCTaToMHBIM ANS 3anycka ABWXKyLUerocs Beepx nuaepa. OgHako anekTpUYeckoe MNorne MOXKET 3HAYUTENBHO BLIPAcTU
B ropax, Ha pacrnonoXeHHbIX Ha BO3BLILEHHOCTSAX 0OBLEKTAX UMW BLICOKUX KOHCTPYKLMSAX, NogobHbix bawHam unu BIAY
(pucyHok B.7). B Takux mecTax HanpsiKeHHOCTb SMeKTPUYECKoro nons MoxeT BbiTb 4OCTATOYHOW ANA MHULWWPOBaHUA NK-
Jepa, ABWXKYLLErocs BBEPX C 3eMM Ha rpo3oBoe 06nako. KoHCTpyKumK, BeicoTa koTopbixX Beilwe 100 M ypOBHS MECTHOCTH
(hanpumep, coBpeMeHHaa B3Y), ocobeHHo noaBepXeHbl BO3OENCTBUIO BOCXOAALWNX pa3psiioB.
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Bocxogsawasa MonHua neTom

[erer] Lezee] [[

CE—)

-+

BasoBbie YCnoBuA

Bocxogsawas MonHus 3MMON

Ycnosus ycuneHua

Ba3zoeble ycnoeus

Ycnoeus ycunexus

PucyHok B.7 — ®opMypoBaH1e BOCXOAALMX Pa3psaoB MONHUN NETOM U 3UMOW

Bocxogaluumia paspag HauMHaeTCHd ¢ NEPBOro AMUTENLHOMO yaapa, KOTOpbI MOXET COMpOBOXAATLCH HECKOMbKUMU
HanoXeHHbIMWU KOPOTKUMW yaapamMu (pucyHok B.8). 3a atanom AnuTenbHOro yaapa MOXeT cnefoBaTb nocnedyowmin(e)
obpatHeii(e) yoap(bl) MONMHMK MO TOMY e KaHany. OTn obpaTHble yaapkl MOMHUK AOCTATOYHO NOX0XM Ha nocnegyowme
obpaTHble yoapbl HUCXOAALLEN MONMHUKA. BocxoasiumMe MOMHWKW HE CoOep:KaT KOMMOHEHTA, aHarnorM4yHoro nepeomy obpar-
HOMY yaapy HUCXOOALLEeRn MOnHUKM. MecTo NpUNOXKEHNUS K KOHCTPYKLMW BOCXOASLLErO pa3paga MOMHUM NpOCTO COBNagaeT

C TOUKOW (DOPMUPOBAHUS BOCXOAALLEro Nuaepa.

-ik

PucyHok B.8 — TununyHbelA npoune oTpMUaTENbHOMO BOCXOAALEro pa3psia MOnHUK

[MapameTpbl BOCXOASALLEN MOMHUN M3MEPAIOT Ha BLICOKMX 0OBLEKTAX, KOTOPLIE CKITOHHLI K MOABIIEHWIO MOITHWUIA 3TOTO
Tuna. MogpobHyto nHdopmMaumio 0 Bocxoaawmx MonHuax cMm. B [29]. B nocnegHwne rogbl BOCXOAALME MOMHWAM U3y4atoT

bnarcgapsa namepeHuam Ha BIY.

OcHoBHas WHGOpMaUMa O napameTpax ToKa MOJTHMM OTHOCUTCH K BOCXOOSALWMM OTpUUATeNnbHbIM MOMHUAM,

T. K. BOCXOAALLME NONOKUTENBHLIE MOMHWK, XOTH M HAbM4AKTCA, HO OYEeHb PeaKu.
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XoTsa nukoBble 3HaveHns nopagka 10 kKA oTHOCMTENBHO HU3KWE, NepeHoC 3apsaaa, CBSA3aHHbIM C HaYanbHbBIM Onu-
TenbHbIM yaapoM, B pegkmx cnyyvasx coctasnaeTt 300 Kn, kak nokasaHo B Tabnuue B.2 (cm. [29]). Bocxooswme paspagbl
MOMHUIA MOTYT TaKkKe COCTOATL U3 PasnMyHbIX KOMBUHAUWKA paHee YNOMAHYTLIX COCTaBNAOLIMX TOKa, Kak NoKaszaHo Ha

pucyHke B.9.
tia ik

HanoxeHHble
KOpOTKME yaapbl

KopoTkui yoap

MepB.biii AnutensHbin yoap
ANWUTENbHBIA yaap

t
Sapﬂ,uu NoONOXUTenbHble UNK OTpUUaTENbHbIE Sapﬂﬂbl NoNoXuTerbHble UNK oTpUUaTenbHble

~Y

—ik —iA

Mocnepytolume
KOPOTKME yaapsl

A

3apaael oTpuuaTenbsHble 3apagel oTpuULaTenbHbIe

Y

~~
~

\ EQWHCTBEHHbIR
! | AnWTenbHbIA yaap

-

t
3apaabl NoNoXMTeNbHbIE UK OTpULATENbHbIE

PucyHok B.9 — TUnn4YHble KOMMOHEHTLI BOCXOAALLMX Pas3panaoB MOMHUW AN COOPYXEHUN cpeaHel BbICOThI
1 BbICOTHBbIX coopy:eHuid (FOCT P M3K 62305-1—2010, pucyHok A.4)

B obuwem cny4ae BocxogsalmMe MONHUA UMeroT Bonee HW3KMe 3HaYeHns NapaMeTpoB TOKa Mo CPaBHEHWD C HWUC-
XOOAWMMM MOMHUAMM, BO3MOXHO, 3a MCKMoYeHneM obliero nepeHeceHHoro 3apsiga. bonee Toro, BbicoKMe 0BBLEKTbI,
pacrnonoxeHHble Ha Nopa)XaemblX TEPPUTOPMAX, MOTYT O4eHb YacTo NopaxaTbCH BOCXOAALWMMMWN MOMHUAMM, 0COBEHHO BO
BpPEMSs 3UMHUX rPO3.

OTo UMeeT HenocpeaCTBEHHOE OTHOLWEHWE K BAY, T. K. BO3BbILLEHHbIE U NOABEPKEHHbIE BO3OEACTBUIO BETPA MECTa
npegnoyTuTensHel Anga BOY no npuyvHe BrnaronpuaTHbIX BETPOBLIX YCNOBUA. Takum obpaszoM, HeoBxoaMMo yunThiBaTh
PUCK BOCXOOALUMX Pa3psagoB MOMHWIA, a paspaboTyMkam pekoMeHOyeTCs uckaTb MHAOPMaLMIO O rPO30BbIX YCNOBUAX 3U-
MOW Ha Npegnonaraemblx nnowaakax. Mockonbky Bocxoasiime MONMHUM UCXOOAT OT BbICTynarLwWmx Yacteil BAY (T. e. no-
nacTei 1 MONHWENPUEMHUKOB, 3alLMLLAIOLLIKMX PpacnonoXeHHbIE B FOHAONE MeTeoponorndeckue npubopel), AaeTcs Touka
NPUNOKEHUS, U NPW YCIOBUM NPaBUIBEHO paspaboTaHHON MOMHWe3almnTel OHa Takke XopoLUo cpaboTaeT u Ana Bocxoas-

LLIKMX MOTMHWIA.
OpHako YacTele 3MMHKWE rpo3bl MOTyT notpeboBaTh Bonee HageKHbIX MOMTHUENPUEMHWKOB UMK UX NEPUOANYECKON

3aMEHbI.
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Tadtnuua B.2—lNapameTpbl TOKa BOCXOOALErO paspsga MOSTHMK

MapameTp MakcumansHoe sHa4deHne
3apsag, Kn 300
OBLwan gnuTensLHoCTb, C 0,5—1,0
[MuKkoBbIN TOK, KA 20
CpeagHas KpyTUaHa HanoKeHHbIX MMMYIbCHBIX TOKOB, KA/MKC 20
KonuyecTBo HanoXeHHbIX UMMNYNbCHBIX TOKOB 50

MpumeyaHue — o pesynstatam 0BLLMPHLIX UCCNEOBaHWIA B ANOHWW MaKCKHManbHble 3Ha4YeHWA 3apaga u
NWKOBOrO TOKa B BOCXOAALMX 3MMHUX MonHuax coctaensaoT 1000 Kn u 100 kKA cOOTBETCTBEHHO.

B.2 I'Iapameprl TOKa MOJTHUM, OTHOCALUMECA K TOYKe yOoapa MOINMHUMK

Kak npaBuno, napameTpbl TOKa MOMHUK, BNUAKLKNE HA LenocTHocTe CM3, — ato nukoBeIv Tok [, 3apag Q, yoens-
Haa aHeprua W/R, onutensHocTe T 1 cpenHas KpyTu3aHa umnynbca Toka dildt. Kaxgeii napameTp cTpemMnTCA 3anycTUTb
CBOWN MeXaHW3M paspyLueHns. [ns ucneiTaHni HeobXxoaMMOo y4MTbIBaTb COHETaHUA 3Ha4YeHW 3TUX NapaMeTpoB, nogbvpa-
emMble AN BOCMpPOU3BEOEeHNA peanbHOro MexaHmama paspylleHns Yactu ucnsityemon CM3 B naGopatopun. B tabnuue
B.3 npuBeneHbl MakcumaneHble 3Hadenus [, Q, W/R, T v di/dt ansa ucneitanuin CM3 B 3aBUucuMocT OT Tpebyemoro ypoBHS
3alWuMThl (ANA nonyyYeHns gononHutensHon nHdgopmauum cMm. FOCT P MOK 62305-1—2010, npunoxeHue D).

Tabnuua B.3— lNapameTpbl, UCNOMNb3yeMble AMS UCMbITaHWWA pasnu4HbIX KoMNoHeHToB CM3 1 pa3nuyHbiX ypoBHei
MonHuesawmnTel (FOCT P MOK 62305-1—2010, mabnuua D.1)

I'Iapameprl TOK&a MONMHWKX K1 3alKUTbl OT MONTHUKX
KomnoHeHT S:;g;::j YM3 & it WIR, ok difdt, 7 Mpumedanus
! kOx#/Om ! KA/MKC
Monuue- | Oposus B CcoO- Qiong <1 ¢ (npumeHe-
NPUEMHUK | eauHeHWsx (Ha- | 200 Hue Qk,ng B OO~
npumMep, TOHKWE —_ —_ —_ HOM MMNYNbCe) —_
MeTannuyeckue I 150
ANCTbI) I, v 100
MonHue- Harpee anemen- | 10 000 [MpumeHeHne OnpegeneHue
npMeMHU- | TOB aneKkTpude- [l 5600 W/R B agnabatu- | pasmepos no
KW, TOKO- CKOW uenu I, v 2500 yeckon koHdury- | FOCT P 59789
oTeoA o o o paLmm nomoraet cokpa-
TUTb KOMUYECTBO
MCMNbITaHWIA
MexaHuyeckue | 10000 | 200
BO3OENCTBUA Il — 5600 150 — — —
I, v 2500 100
CoeanHu- | KomBuHupo- | 10 000 | 200 < 2 Mc (Nnpume-
TenbHblE BaHHOe BO3- Il 5600 150 HeHve [u W/R
3NeMeHTbl | gencTeme I, 1Iv 2500 100 B OAWNHOYHOM
(Tennogoe, o o uMnynsce) o
MEeXaHW4ecKoe,
3MeKTpU4ecKoe)
Cuctema KomBuHmnpo- | 10000 | 200 — < 2 mc (npume- Paamepbl 00bIMHO
3asemne- BaHHOe BO3- Il 5600 150 HeHve u W/R onpeaensawT Ha
HKUA nencTeme I, 1Iv 2500 100 B OAWNHOYHOM OCHOBE MexaHn4e-
(Tennogoe, . uMmnynece) CKUX/XUMUYECKMX
MEeXaHW4ecKoe, CBOWCTB (KOppo-
3MNeKTpu4ecKoe) 3UAUT. N.)
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I'Iapameprl TOKa MONHWK MU 3alliMTbl OT MONHWK

OcHoBHble
KOMNGHBHT npOBNEM: MI ke | wR | | it . Mpumeanms
! KOx#/Om ? KA/MKC
Y3WM, KomBuHupo- Qqhort MNpumeHsioT /,
cogep- BaHHOE BO3- Q, 1 W/R B oaun-
Kawee nelcteme l 100 10000 | 200 200 HS&%M UMMynbce
ucKpoeble | (Tennosoe, I 75 5600 150 150 — (AnNMTENbLHOCTL
paspag- MexaHU4eckoe, I, 1v 50 2500 100 100 T < 2 mc); npume-
HUKK 3MNeKTpU4eckoe) HaoT difdt B pas-
OenbLHOM UMMynbce
Y3UI1, BosgelicTeue Qshort Heobxognmo
conep- 3MNEKTPUYECKON npoBeputs 0ba
Kawee 3HEeprum l 100 — — — — acnekTa
Broku (neperpyaka I 75
MeTtanno- | uenw) I, 1v 50
OKCUIHBIX
BapUCTO- OunanexTpuye- I 200 < 2 Mc (npumeHe- | Heobxogumo
poB CKoe BO3Oen- Il 150 HWe | B 0QUHOY- npoBecTn pas-
cTBue (npobon I, v 100 HOM UMMynbCe) AenbHble UCMbl-
AManeKTpuKa/ T o o TaHus
obpasoBaHue
TpeLwwnH)

B.3 Tok nupepa 6e3 obpaTHOro yaapa MonHumu

Bocxogawme nuaepsbl MCXoAaT oT camoi B3Y npu nosBneHuM BICOKMX 3NEKTPOCTATUYECKUX TOMel U3 rpo3oBkIX
06nakoB Hag nMaepomM unm Bbrnuam rpo3oBeix obnakos. Korga nogobHele BOCXoAawmMe NMaepsl HE COBAUHSIOTCA C NUae-
poM ¢ obnaka, obpaTHoro yaapa MonHWK HeT. MIMNynbCHbIE TOKWM, aCCOLUMMPYIOLLMECS C NAepamMmn, COCTaBNAT 06bIYHO
HECKOMBbKO Kunoamnep u MoryT goxoanTs Ao 10 kKA. Iluaepsl MOTYT NOSBNATLCA MWL TaMm, rae MoryT 06pa3oBbIBaTLCS Bbl-
COKWe anekTpocTaTnyeckue nond. BennuuHa, a Takke rpagueHT Toka Bbi3biBAKOT 3NeKTPOMAarHUTHY0 0BCTaHOBKY, KoTopas

OOMmKHa yuuTbiBaThca B pacdete OMC B3Y.

B.4 BozgeWCTBUE 3MEKTPOMarHMTHbIX UMNYNbLCOB OT FPO30BLIX Pa3pagos

Bospencteus ANEKTPOMAarHUTHbIX MMNYINbCOB OT MPO30BLIX PAa3pA00B Bbi3bIBAKOT NepeHanpAXeHnd, KOTopble MOryT
BKNHOYaTe MEHbLUE 3HEPIMK, YEM MpPK Bblﬁpoce HEHPHH(EHMﬂfTDKa, Bbl3BAHHOM NMpAMbIMWA yOapamn MOMHWIA, HO KOTOpbIE
BO3HMKAIOT Bonee yacto. ITOT TUN I'IepEHaI'IpFl)KEHMﬁ n Bbl6pOCDB HaI'IpFDKEHHFU'TOKE MOXET ObiTh BbI3BaAH:

- KOHOYKTUBHbIMK YaCTUYHbIMWU TOKaMW MONMHWUK;

- UIHOYKTUBHOW/@MKOCTHOW CBA3bIO;

- yoapamu mMonHuu Bénusu B3Y;
- NepeHeceHneM NUHUIA (CUMOBLIMK W/UNU NUHUAMK CBA3W U3-3a YAAPOB MOMHUW B 9TW NUHWKW UK BBNU3K HUX).
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MpunoxeHune C
(o6azaTtensHoe)

MeToAbl UCMLITAHWUIA

C.1 O6wmre nonoxeHun

B HacTofLLIEM NPUNOXKEHWW MPUBEAEHbI METOAbL! UCTLITAHWIA NpK pa3paboTKe HOBLIX KOHCTPYKLMIA NONacti unu
NMPOBEPKW CYLLECTBYIOLLNX KOHCTPYKLWIA AN NoATBEpAEHUs UX CNOCOBHOCTM CNpaBnsaTLCA ¢ BO3AEWCTBUMEM paspsaaa Morn-
HUK. JaHHble MeToAkbl MCMbITaHWIA MOTYT BbITh MPUMEHUMEBI U K ApPYTMM KoMnoHeHTam B3Y, Takum kak obTekarenb ctynu-
Ubl, CTYNWUa, roHgona unn apyrue ux aetanu.

MaroToBuTenb AOMKEH ONpeaenuTe KONMYecTBo 06pa3sLoB UCNbiTyeMblx geTanein. O6bekTaMu UCNbITaHUA OOMKHbI
BbITb 06pa3sukl NonNacTy, BKMOYAA KOHLEBYIO YacTh U CYLLECTBEHHLIN y4aCcTOK NOoNacTy, HAaXoAALWWACA BHYTPU KOHLEBOW
YyacTu, Ang npeacTaBneHus NonHol KOHCTPYKLMUM MOMHME3aLLMTLI M KOHCTPYKLMK 06pasLa nonactu, a Takke B3auMonei-
ctena CM3, BepTuKanbHOro MONMHUEOTBOOAE, COeOMHUTENbHbLIX 3NEeMeHTOB BEPTUKANbHOrO0 MOMHUEOTBOAA, OPYTMX ane-
MeHToB CM3 1 KoHCTpyKunmn obpasua nonacTu.

YcTaHOBNEHO ABa TUNA UCNLITaHWA:

- UCMbITAHWA BbICOKUM HaMpsXeHneMm. McnbiTaHua NpoBoOAAT AN ONpefeneHns KOHKPETHLIX TOYEK nonagaHvsa Mor-
HUK 11 KaHanoB Npobos Yepes3 HENPOBOASALLME MaTepuarbl, TAKUX 3MIEMEHTOB KOHCTPYKUWK BAY, kak nonacTtu 1 obonoyka
roHaonsl. MockonbKy aNeKTPUYECKME TOKU, KOTOPLIE NOABMATCA BO BPEMS OaHHbIX UCMbITAHWKA, NPEACTABMAT UCKHO4K-
TernsHO TOKU NWAEPa MOMHUK, a He TOKW ropasgo bonee cuneHOro yaapa, UCnbITaHWa Ha nonagaHve Toka MOMHUKM npeaHa-
3Ha4YeHbl UCKNIYMTENBHO ANA yKasaHusa NyTU/nyTen, KoTopble MOryT ObiTh BbliDpaHel paspsgamMn MornHuK. NoepexaeHue B
peayneTarte AaHHbIX UCMbITAaHUIA HECPaBHUMO C BO3MOXHbIM NOBPEXOAEHNEM OT TOKOB MOIHWMN;

- UCMbITaHWUS Ha U3nN4eckoe NoBpexaeHne npu BonbLlKnx Tokax. MicnblTaHust NpoOBOAAT ANA OLEHKN peanbsHoro no-
BpEXAEHMA OT ToKa MorHuK. [NpeacTaBneHHbie MeTobl UCMLITAHUS NPUMEHSAITCH KaK K LIeNbHOW KOHCTPYKLMW KOHLEBOW
YyacTu NnonacTu, Tak U K HeDoMbLIUM y4acTKaM BepTMKaNbsHOrO MOMHUMEOTBOAA, HAMPUMED, ANEMEHTAM COEAMHEHUS U T. M.
B paHHbIX ncnblTaHWsaX He BbIABASTCA Hanbonee BO3MOXKHbIE TOYKM NonagaHns MOMHUK.

C.2 cnbiTaHWA BLICOKUM HanpsXeHuem

C.2.1 NopreepxaeHue 3cppeKTUBHOCTU MOJTHUENPUEMHUKOB

McnelTaHna NpoBogaT Ans NoATBePKAeHUA 3hEeKTUBHOCTU MOSTHMENPUEMHWKOB Ha nonacTtax BAY.

OueHka, OCHOBbIBAKLWANACA Ha UCMNbITAHUAX MO MonagaHuio yaapa MOMHWUK, He MOXeT ObiTb KOppenupoBaHa ¢ ag-
(hEKTUBHOCTLIO NepexeaTa, Kak 3To NpedycMOTPEHO BbiIBpaHHBIM YPOBHEM MonHuesawmThl. Paktudeckas acdekTur-
HOCTb MepexBaTta MOXeT ObITb BepudULMPOBaHa TOMLKO NONEeBLIMU HAbMOAEHAMN.

MpumevyaHme — [na OByXIONacTHbIX BETPOKONEC pacrnpefeneHve nonajaHvus BOonk nonactel dygeT oT-
nu4aTbCsA OT TPEexNonacTHbIX BETPOKOMec, No3ToMy WCMbITaHWe nonagaHWeM BblCOKOBOMLTHBIM HayarbHbIM MUAEPOM,
npeaycMmoTpeHHoe B C.2.2, MoxeT ObiTb BbINOMHEHO Aa)e MO MEHbLUUMK yrmamu (T. e. Bnuxke K ropusoHTanu/Hynesbim
rpagycam) ¢ Uenblo AEMOHCTPaUMKM ageksaTHon abdhekTMBHOCTU NepexsaTa Ansg KOHUEBOW 4acTu, a Takke AN BCTPOEH-
HbIX CEKLMIA nonacTtu.

C.2.2 UcnbiTaHMA Ha NonagaHWe MOMHUKM C UCNONbL30BaHWEeM Ha4anbHOro nuaepa

C.2.2.1 Uenb ncneitanns

WcneiTaHne nonacten BAY ans npoeepky cneayioulero:

- 3thhEKTMBHOCTU MOMHUENPUEMHUKOR NS pacCMaTpuBaeMol nonacTu;

- MECTOHaxXOXOEeHNA BO3MOMXHbIX TOUYEK MPUIOXKEeHUs nugepa M UCKPeHusa Mnu KaHanos npoboeB Ha nonactax u
APYr1X HENPOBOASALLMX KOHCTPYKLUMWSX;

- KaHanoB UCKpeHWst unu npoboee no Unu Yepes AUaneKkTpUyeckne NoBEpPXHOCTH,

- TEXHUYECKMX XapaKTEPUCTUK KOHCTPYKLIMIA M/MMWU YCTPOWCTE 3aLLMThI.

C.2.2.2 Obpaszel Ana McnbITaHWN

O6paszey 4N UCNbITaHWIA JOMKEH NPEeACcTaBNsaTL NONacTb B HATYParbHYO BEMWYMHY MW YacTb BEPLUMHLI TONACTH,
BKIMOYasa BCE COOTBETCTBYIOLLIME KOHCTPYKTUBHbIE AeTanuy, NPUCYTCTBYIOLLME NMpW cepuidHOM npounasoacTee. [pu Boibope
COOTBETCTBYIOLLEN AMNWMHbLI NOMNacTW A0MKHbI YYMTLIBATLCA KOHCTPYKTUBHbIE AETany Nonactu, a Takke BepoATHOCTb Kpe-
NMeHnss NCNbITaTeNbHOrO yaapHOro YCTPOWCTBA K CTpoNaM KpaHa, Opyrx aetanei, SBnaWwmnxcs YacTaMM UCTbITaTerb-
HOW CXeMbl M A0 KOoHuUa komens obpasuya nonactu. OnbIT Nokasan, 4To AfvHa fonacTu, npumepHo coctasnawwas 15 %
obLen nonacty, NnpUMeHUMa Ang yrnos ucneitTaHuin 10° unn mexee.

YacTb nonacTtu gomkHa bbiTe 4OCTATOYMHO ANMHHOW, YTODbI BKNHOYaTh 06pas3ubl Bcex NpMMeHMMbix anemeHTos CM3,
yCTaHaBnNMBaeMblX ANA penpe3eHTaTMBHOIO COCTOAHMSA NMpKY M3roToBneHuKn. B otyete 06 ucnbiTaHusAx gomkHa ObiTh noa-
poBHo onucaHa 1 obocHoBaHa NPUMEHVMMOCTE MCMBITATENBHOW CEKLMIA MO OTHOLLUEHKIO K MONHOMAaCLUTabHOM KOHCTPYKLWK.

[MpoBoaALLME KOMMOHEHTBI, TaKMe Kak Masku, 4aTYUKU M MONHWEOTBOA(bl), 0ObIMHO YCTaHOBIMEHHbIE B UCMLITYEMOM
obpa3ue (oTgenbHas nonacTb, BEPLUMHA MOMNacTv UMW CpeaHss YacTb fnonacTtu), AOoMKHbI ObiTh NpeacTaBneHbl BHYTPU
vcnbeiTyemoro obpasua.
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3T KOMMNOHEHTHI HEODXOAMMO YCTaHOBUTL B TEX Xe TOYKaxX BHYTPW UCMbITYEMOro obpasua, Y70 U B KOHCTPYKLMK
nonactu. Ecnn npoeoaAlInMe KOMMNOHEHTEI B peaanoﬁ KOHCTPYKUWKN MOTYT BbITh pasmelleHbl B HECKONMBKWX NONOXXeHWAX,
TO ANA UCMBITAHWUIA WX cnegyet yctaHaBnNMBaTh B Hanbonee Heﬁ]‘larOl'lpMFlTHle. Kak npaevno, 3To NONOXeHWA ¢ HaUMeHb-
WM paccTodHKMemM 00 HenpoBOOALMX I'IOKprTMI?I unu ¢ Hambonee CUNbHOW MHTEHCUBHOCTLIO ANEeKTpU4eCcKoro nona B
HanpasBneHnax, nepneHamnkKynapHbixX K BHELLUHEN MOBEPXHOCTW. M Oﬁpa(iLLbI HOBbIX fonacTen, u OﬁpaBLl,bI, KOTOpblE paHee
nogBeprinnMcb M3HOCY MEXaHMYEeCKMM NyTeEM, MOIyT MCNOJNb30BATbLCA A0 TEX NOP, NOKa Ha HUX HE NOABATCA NOBPEXJeHnA
B npouecce MexaHn4eCKoro ctapeHuAa.

MpumeyaHun

1 OnucaHne WCNbITaHWMA B HACTOALLEM MPUMNOXEHUW ABnaeTcs obasaTtenbHbiM ONS BepLUWMH nonacter. AHanoruy-
Hble NMPUHLMMBI UCTIBITAHWUIA MOMYT NMPUMEHSTLCH ANA BCTPOEHHbIX CEeKUWMA nonacten Anst NPOBepKn 3KCNnyaTalMOoHHbIX
nokasateneil MOMHUENPUEMHUKOB B 3TUX PErvoHax, Unu Ana onpeaeneHus BeposaTHEIX TOMEK NonagaHus MOMHUA BOOMNb
nonacTtu.

2 OnbIT Nokazan, YTo ucneiTyemMsle nonacTv npu yrnax 10° kK ropMaoHTanbsHOW NNOCKOCTU NPEAYCMaTPUBAIDT UCTbI-
Tyemble 06pa3ubl MUHUMansHoW anuHor 10 M ang npegoTepaleHnsa npoboeB oT koHua obpasua nonacTu.

C.2.2.3 WcnelTaTtensHasa ycTaHOBKAa

C.2.2.3.1 Obume nonoxeHusi

VMcnelTaHve no nonagaHyvio HadanbHOro nuaepa WCMonb3yloT nNpy paspaboTke KOHCTPYKUMM U ee nposepke. [1po-
BEPOYHOE UCMbITAHWE ANA NonNacTen onucaHo B 3ToM nogpasgene. McnslTaHus NpoBogAT, UCMONb3yA OAWH U3 ABYX Bapu-
aHTOB UCMbITaTeNbHOW yCcTaHoBKKU: A Unu B.

Kaxablii 13 BapMaHTOB UCMbITATENbHOW YCTaHOBKU obecneyneaeT co3gaHne aneKTPUYECcKo akTUBHOCTH B BMAE KO-
POHbI, CTPMMEPOB W NUAEPOB B UCMbiTaTenbHOM 06pasue (a He BO BHELLUHEM 3MeKTpoae), KOTOpble BO3HWMKAKT B NTONacTu
B3Y HenocpeacTBeHHO neped nonagaHvem monHun. MNocne BKMYeHUs MoHM3aunn Bo3ayxa B UcnbliTaTtensHom obpas-
ue ctpumMep Byaet npogoBWrathCs Mo HAMPaBNEHUH K NPOTUBOMOMOXHOMY 3MEeKTpoay, KOTOPLIA JOMKEH UMETb KPYMHYK
reoMeTpUYecKkyto hopmMmy AN NpeacTaBnNeHns IKBUMOTEHUMAaNbHOW NMOBEPXHOCTU 3MNeKTPUYeCKOro Mnoms Ha HeKOTOpOM
paccTOsiHMM OT BbICTYNAKLLENR YacTu nonact. Takum oBpasom, BNMAHWE BHELUHEro UCNbITaTeNbHOIo 3MekTpoda Ha pe-
3yneTatbl UCMLITAHUS MUHUMKU3VUPOBAHO.

VMcnbiTatensHas ycTaHoBka A ABNAeTcs Hambonee noaxonsAllel, Tak kKak 00bIMHO oHa JoMyckaeT MCMonsL30BaHe
BHELWHEro anekTpoda bonblero pasmepa (T. €. NPOBOAALLYH NOBEPXHOCTbL Ha nabopaTopHOW nnolwadke) v cosgaHne
Havboree peanMcTUYHOrO ANEKTPUYECKOO Nomns Bokpyr obpa3aua nonactu.

VMcnbiTaTensHas ycTaHoBKa B npegHasHadeHa ans co3gaHnsa Takoro Ke 3MNeKTPUYEeCcKoro Nons BOKPYr UCMbITYEMOro
obpasua, kak B CXemMe UCMbITaTeNbHOW YCTAHOBKW A, HO C BO3MOXHOCTEH MCNOMb30BaHWA Gonee KpYMHbIX K TsXenbiX 0b-
pasUOoB ANA UCMbITAHWMA U pasMeLleHMa ONMOPHbLIX KOHCTPYKUWIA Ha nabopaTopHoi nnolaake. MNpn TakoMm pacnonoXeHuK
anexkTpon GonblIoro AvamMeTpa OoMKeH nogBelunBaTbes Hag obpasuom ans uenbitanus. bonbwon anametp Heobxoaum
ONs NpefoTBPAaLLEHWA HEPEANUCTUYHBLIX HAMPSKEHHOCTEN 3NEKTPUHECKOTO MO, BbI3BaHHBLIX rpaHULamMm NogBeLleHHoro
anekTpoaa, C NoTeHUManbLHON BO3MOXHOCTBI0 Npobost Mexay rpaHuLami MoABELLEeHHOro aneKkTpoaa U UCMbITaTenbHoro
obpasua, N Mexay rpaHuuamMy rnogBeLleHHOro aNeKkTpoaa W NNocKoCTeH 3eMnu Ha nabopaTopHoM HacTune, obxoas
o6pasel nonactu Ans UCMbITaHURA.

n puMmedaHune — [ns kaxgoro ua 06pa3uot3 rMBKMX nonacten MoxHO paccmMaTpuBate HaknoH nonactyu nog
TaknMmMm yrnom, 41o cuna rpaBUTalin GWJ,ET narmbatb nonactb B reoMeTpun, Bnnzkoi K YCNnoBUAM 3KCnnyaTtaunu. 3101
npuvuHUKUN HenO,ElBI/I}I{HOﬂ nonactu npuMeHUM 1 K cxeme ucnbiTaTensHON YCTaHOBKH A, n k cxeme B.

C.2.2.3.2 WcnbiTatensHana ycTaHoBka A
VMcnbiTaTensHylo YyCTaHOBKY A NPUMEHSAIOT ANS UCMbITaHWA BonbLUMX YacTeil nonacTuy, BKIOYAlOLWEN penpe3eHTa-
TMBHbIe YacTk CM3. ObLwasa cxema ucneiTaTenbHON ycTaHoBKK A npegcTasneHa Ha pucyHke C. 7.
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C )

BbICOKOBONbLTHBIM reHepaTop

e enuTenb HanpsxeHus
O6pa3sey nonacTu, UCNbITaHHLIA s P

B HECKOSbKMX MONMOXEHUAX, ANA NPefcTaBneHus
MONOXEHWUs NMonNacTy No OTHOLIEHNID
K npubnuxaioLemycs nuaepy MonHum

MpremHuK

O6paseu nonactu )

CoeavHeHue nuaepa
N JOMKHO HAXO4UTLCA
A BO3ME 3a3eMnNALLen

nnatopmel
7 / /l! ;

BazemMnsaowan nnargopma fgocratodHo 6onsas
ANs NPeACTBPALLEHWS NOSBIEHWS CTPUMEPa OT rpaHuL,

>2M
>15M

PucyHok C.7 — lNpumep cxembl MCMbiTaTENbHOM YCTAHOBKM A ANA NPUNOXEHWA Ha4anbHOro nuaepa

Pacctoanua, nokasaHHele Ha pucyHke C.7, NUWb OPUEHTMPOBOYHLIE. MMHUManbHOE paccTosHME BO3OYLWHOro 3a-
30pa 4o NpoBoAsALLMX YacTel JOMKHO BbiTb 1,5 M.

O6pazey ana ucneitaHna ¢ CM3, coeguMHeHHOW € BbIXO4OM reHepatopa Mapkca, BO3BbIWAETCA Hag BHELUHWMM
3anekTponoM, 3azemMnsAtoLen nnartdopmoin Bonbllon nnowaaun. 3aseMmnawLlan nnartdopMa AomkHa BbiTe JOCTAaTOMHOIMO
pazMepa Ons nNpenoTBpalleHus kpaeBbix adekToB, T. . NPEeAoTBPaLLEeHUs AYrOBLIX pa3paaoB, Npekpallalwmxcs Ha
Kpa 3a3eMnsoLwen nnatgopmbl, a TaKKe 0AHOPOAHON U AOCTATOYHO POBHOW, YTOGLI 06ECcneYnTs pacrnonoXeHme coeau-
HUTENbHOW ToYKM Npobos B HUX¥HeW YyacTu 3a3opa. Obpasey MCNbITLIBAKOT Nog yrnamuy Haknoda 90°, 30° n 10° ana Bcex
YyeTblpex Nnonactew, Kak nokaszaHo Ha pucyHke C.2. 3TW yInbl COOTBETCTBYHT TUMUYHBIM HamnpaBneHUsaM 3NeKTPUYecKoro
rons, BO3AEMCTBYIOLLETO HA NONAacTu NpU nonagaHun monHuy B B3Y v oTpaxatoT Haubonee BEpOATHLIE TOYKM NONaaaHnsa
MOIMHUU Mpu NpeobnagatoLlem yrme nonacty No OTHOLWeHWK K nonto (90°) 1 To4Ykn NnonagaHys B KOHEYHOW YacTu fonacTy,
KOTOpas MOXEeT BKIMKYaTbk AOMNONMHUTENbHbIE 0COBEHHOCTY KOHCTPYKUWW NOMNacTy, BNUAIOLWLME Ha ee aspoanHamMmu4eckme
ceonctea (30° n 10°).
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60° k ropuaoHTanm

N 30° k ropnsoHTanu

10° K ropu3oHTanu

. .

Bazemnsowasn nnathopma

A: B: C: D:

HaBeTpeHHas CTopoHa 3a0HAA KpoMKa noABeTpeHHasn nepegHss KpoMKa

nonacTtu obpauleHa nonacTtu obpalleHa CTOpOHa fionacTtu nonactu obpalieHa

K 3a3emMnsaoLwemy K 3a3eMnaLwemy obpalyeHa K 3a3eMnsoLemy

anekTpogy anekTpoay K 3a3emMnsioLemy anekrpoay
anekTpogy

=l C—

\ 3azeMnsiollas nnargpopma

PucyHok C.2 — B0O3MOXHble OpUMEHTALMK CXEMBI UCMbITAaTENBHON YCTaHOBKKM A ANA NPUINOXKEHMA HavansHoOro nuaepa

[na gByxnonacTHbIX BETPOKONEC pacnpedeneHne nonagaHus MONHWKM BAOIMb NonacTen BygeT oTnuyaTecs oT Tpex-
NonacTHeIX BETPOKOMEC, UCMbITAHWE NOMaAaHUs BbICOKOBOMLTHOrO HaYanbHOro nuaepa OO0MKHO BhIMOMNMHATLCA OAaXe C
MEHbLLUMMU YrnamMu (XenaTenbHo Kak MoxHO Brvxe k 0°) ¢ Lensbio AeMoHCTpauumy agekeaTHo ahdeKTMBHOCTM Nepexeara
ONs KOHLEBOW 4acTK, a TaKkke ANs BCTPOEHHbIX CeKUuiA nonactu. B HacToswee Bpems obszatensbHas Ans TPexronacTHbIX
BETPOKOMEC MOCMEAoBaTeNbHOCTb UCMbLITAHWMIA TaKKE MOXET MPUMEHATHCA B OTHOLUEHWM OBYXNOMAacTHbIX BETPOKOMeC,
noka He BygeT cobpaHo AOCTAaTOYHO AaHHbBIX 1 He onpedeneHbl eguHble MeToAbl ANSA ABYXMONAacTHbLIX BETPOKONeC.

n pumMmedaHune — WcneiraHna BnaxkHbiX U 3arpA3HeHHbIX oﬁpasu,os nonacTen MOXeT UCNOoNbL30BaTLCA ANA noa-
YepKknBaHMA creunanbHbiX CBONCTB KOHCTPYKUMUKM OnAa nMmntauum eCTeCTtBeHHO COCTapHBLIJEIﬁCFl nonacTtyv, HO Takne Ucnbl-
TaHuA He ABNATCA 06s3aTenbHbIMM.

Yron mexay ocblo Mo AfWHE NOMacTi U BHELWHWM 3a3eMMAIWMM 3NEKTPOAOM OMNPEeaensoT, MCNoNb3ys pucy-
Hok C.3. [Ins kaxkporo NonoXKeHWs NonacT BO BPeMS WCNbITaHWIA, NoKasaHHoro Ha pucyHke C.2, ocb Mo ANWHE rnonactu
MPOXOAWT MO MUHKK, NepeceKatoLLei BMKanLLyo K 3a3eMNAILWeMy aNeKkTpody NOBEPXHOCTL (HaBeTpeHHan CTOPOHa Npu
nonoxeHun A, XBOCTOBas 4acTb NPV NonoxeHun B, nogseTpeHHasa cTopoHa npu nonoxeHun C v nepedHas KpoMKa npu
nonoxeHun D) Ha paccToaHuAx 1 1 5 M OT KOHLIEBOW 4acTu.
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MepeaHsas KpoMka E—

Tkus 0° npu nonoxerm D~
(NepeHAs KPOMKa CHIay)

— T

C'ropoua NMOHWXEeHHOro aaBneHuA

———— o
Tntma 0° npy nonoxeHuu B
(3apHAs KPOMKA CHUY) = mme—m——

3agHAsA KpoMKa

5m

_.._—-I@_—_ (paboyas cTopoHa cBepxy)
S S e e e === JIvHus 0° NPN NONOKEHNN A = e e s e e s o o e o, o]

CTopoua NOHWXXEeHHOro AaBneHuA

TIAHAA 0° NPM MOTNIOMEHNM C e s s s s s s s o s e e e s s s

el

(paboyas cTopoHa CHU3Y)
PaGo4an cTopoHa (CTOpOHa NOBLILWEHHOTO AaBneHus)

PucyHok C.3 — OnpeaeneHue ocK No ANWHE NonacTy B XoAe UCMLITaHWIA Ha nonagaHve yaapa MOnHUK
(BapuaHmbl nonoxeHus nonacmu A—D coomeemcmaytom pucyHKy C.2)

ONa KOHCTPYKUWI nonacTed ¢ OCTPOYronbHbIMW LUMMLAMMK, KOHLEBbIMU a3p0oAMHAMWUYECKMMU MOBEPXHOCTAMMK
(KAM), BUXpEeBLIMW reHepaTopamn Unu ApyruMiu 0COBEHHOCTAMM KOHCTPYKLMM TONacTi, BIUSIOWMMK Ha ee aapoduHa-
MUYECKME CBOWCTBA, NOMOXEHWE OCK MO OJIMHE NOoMacTy ONpefdensT aHanorMyHo TOMy, Kak nokasaHo Ha pucyHke C.3.
CxeMbl onpegeneHnsa yrna Mexny OCbH Mo ANWHE NoNacTh U BHELUHWM 3a3eMIIALWLUM aNeKTpoaoM Ans nonactu ¢ KAT

nokasaHbl Ha pucyHke C.4.

(

Nonactb ¢ KA

1-5m

1,6-2m)\

44444444

3aseMnALWKUIA SNEKTPOA UCNbITATENBHOM YCTAaHOBKM

PI/IcyHDK C4— Onpe,qeneHme YrMoB MeXay OCb NO ANWMHE NonacTt M BHEWHUM 3a3eMnNALWnUM anekKTpoaom

ana nonactu ¢ KA npu ncnbiTaHUax BbICOKMM HanpsKeHnem

I'IpM HanuMymu Ha nonactax KAI pacCcToAaHWe 00 3a30pa MeXxay HenpoBoaALLMMK HacTAMKM MOXET perynmpoBaTbCca
B 3@aBUCMMOCTW OT KOHCTPYKLUKWKU KAIT, npn ycnoBuun, 4T0 pacctodaHve Ao MONHUeNPMEMHUKOB WU NpOBOOALLMX yacTen He
MeHee 1,5 M, 8 MUHUManbHoE paccToAaHre BO3OYyLWIHOMo 3a3opa Ao HenpoeBoOALWMX vyacten coctaenset 0,5 m.

,D,OJ'I)KHI:I ObITb YOOBNETBOPEHBLI ABa YyCNoBMA ONA ,D,eﬁCTBMTeanOFO NncnbiTaHUA NMPWX MCNONb30BaHWUKU CXEeMbl UCMbl-

TatenbHOW YCTAHOBKK A:

a) coegVHEHVE CTPUMEPOB [OMKHO BO3HMKATL B HIBKHEN YacTW BO3AYLIHOIO 3a30pa MeXAy Ha3neKTpM3oBaHHOW
nonacTelo M 3a3emnsawLllen nnatdopmMoi, T. e. Bornee NONoBKUHbLI paccTosiHUA Ao npobos oT o6pasuya nonactu. 3To nog-
TBEepKaaeTca otorpacduamu npoboes. Touka coeguHeHMA nNugepa nokasaHa Ha pucyHke C.5. Ecnu a10 He npoucxogur,
TO A0MKHA BbITh yNydlleHa OAHOPOAHOCTL NOBEPXHOCTU UMW PACCTOSHUE MEXY NOonacTbi M NNaTopMOr JOMKHO BbIThb
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yBenu4eHo. Ecnu nporsoLwno coedrHeHve Onmke K nonacTtu, 4eM NoroBUHA PAacCTOAHMA MeXAyY NomnacTbio U 3a3eMris-
owei NnatopmMoir, U UCIBITAHWE 3aKOHYWUMOCH YCMELUHBIM nonagaHvem B o603Ha4YeHHoe 3alMTHOE YCTPOWCTBO UMK
KOHCTPYKLMIO, TO UCMLITAHWE OOMKHO CYUTATLCS yenellHbIM. Ecnun npowaowen npoboii nonacTu, TO UCMLITAHUE CYUTAETCA
HEnNpoNOeHHBLIM U KOHKPETHOE UCMBITaHUE HE YYUTLIBAETCA, M MOMXKET NoTpeboBaThCA AONOMHUTENBHOE UCTbITAHUE,

b) cTpumep oT 3azemnALWER NNaTOpPMbl HE AOMKEH UCXOAMTL OT rpaHuubl 3a3eMnsiowen nnardopmbl. B Takom
cny4ae pasMep 3a3eMnALLEN NathopMbl MOXET BbiTb yBenudeH. Cnenyer NOMHWUTD, YTO YBENWYEHWE OUaMETPa BbICO-
KOBOIMLTHOTO 3MEKTPOAA MOXET BCE PaBHO HE NPeKpaTUTbL 00pazoBaHWA UCKPEHUSA Ha KOHLIE BLICOKOBOMNBLTHOMO 3MNeKTpoaa
W He 0BX0auUTE UCNbITaTeNbHbLIA 0bpa3eLl,.

Ecnu nckpoBoii pa3pag obpasyetcs Ha 3aseMnsiolleit nnaTtopMe U UcnbiTaHve 3aKaHYMBaeTCH yCrnellHbIM nona-
JaHnem B 0603Ha4YeHHOE 3aLLMTHOE YCTPOWCTBO MMM KOHCTPYKLUMIO, UCMbITAHME CYATAETCH YCMELIHO NpornaeHHbIM. Ecnn
npown3soLlen nNpoboii NonacTi, TO UCMbLITAHWE CYATAETCA HENPOWOEHHBLIM W KOHKPETHOE WCTbITaHWE HE YYUTLIBAEeTCH, U
MOXET NoTpeboBaTbCA [ONONMHUTENBHOE UCMLITAHUE.

Ycnoewus a) u b) 0Bbl4HO BbINOMHAKTCA, ecnv cobniogeHbl crneayrllne paccTosHUA:

- 3azemMnsLasg nnatopMa HaXOAWTCH He MEeHee YeM B 2 M OT Bnvkaillero NnpoBoaaLLero KOMNoHeHTa (BHyTpw/
CHapyu ucneityemoro obpasua);

- 3a3eMMAKLLas nnatdopMa HaxoauTcs He MeHee 4em B 1,5 M oT nokpbeITMs Brivbkaiwero McnelTyemoro obpasua;

- HAMMEHbLUEE pPacCcToAHME 3a3eMNAOLLEN NNaTtopMbl He MeHee 4eM B 5 pa3 Bonblue MUHWManbHON OMVHbI 3a-
30pa Mexagy fnonacTbio U 3a3eMnsoLlei NNaTopmMoi.

KoHKpeTHble pa3Mepbl M OpUEHTALMM UCMbITaTENBHOMO obpasLua AoMmKHLI BbITh OnucaHbl B NNaHe UCMbITaHWA.

K penutento
HanpsxeHua

MpremMHuk

O6paseu nonactu

A
N
~
! CoeauHeHne nugepa 3azemnsowan
Py e nnarcopma
> P

>

PucyHok C.5 — lNpyMep TOYKK cCoeguHEHUs Naepa He Ha UcneiTatenbHoM obpasue

C.2.2.3.3 VicnbiTatensHan yctaHoBKa B

O6Lwaa cxema 1cneiTaTensHON ycTaHoBKKM B npencraeneHa Ha pucyHke C.6.

O6pasey UCMbITLIBAIOT B HECKOMNLKUX MONOXEHUSIX, NPEACTABNALLINX pa3nuyHble HanpaeneHus npubnuxatollero-
cs nuaepa, Kak 3710 nokasaHo Ha pucyHke C.2 ans cxembl UCnbITaTeNLHOW YCTaHOBKU A.

PacctoaHua, nokazaHHele Ha pucyHke C.6, Nillb OPUEHTUPOBOYHbLIE. MUHMManNbLHOE pacCTOAHUE BO3AYLUHOMO 3a-
30pa 00 NPOBOAALMX YacTer omKHO bbiTe 1,5 M.

VcnbiTateneHas yctaHoBKa B ABnseTca ansTepHaTMBOW MCMbITATENBHOW YCTAHOBKE A, a Taloke NoaxoauT Ons uc-
MbiTaHWs 06pasLoB, KOTOPbIE ABMSKTCA CNMLLIKOM KPYMHLIMW AMs NOGHATUS B UCTBITATENBHOMR YCTAHOBKE, TaKMX Kak KOH-
COIMK, METEOPONOrMyeckoe obopydoBaHue, CTynuLbl, obTekaTteny CTynuusl U T. M. HegocTaTok 4aHHOW CXeMbl 3aKrova-
eTcs B TOM, YTO 3asemnsallas nnatgopma Ha nony UCnbITaTeNnbHOW NNoWankn MOXET UCKa3UTb 3MNeKTpuYeckoe none
BO3ne ucneiTyemoro obpasua. MuHuManeHoe paccTofHWe A0 BHELUHWX KOHCTPYKUWA, npuBedeHHoe B [OCT 15716.2 unu
[8], cocTaBnseT nonTopa MMHUMAIbHBIX MPOOKBHBLIX NMPOMEXYTKA MEXOy ABYMS NPOTUBOMONOXHLIMK 3MeKTpogamMu. YTo-
Obl MMHUMW3VMPOBATbL UCKaXKEHWE ANEeKTPUYECKOro NoNd B 3a30pe, 3asemnsaLwas nnarcgopma v gpyrue npoBoasLLumMe KoH-
CTPYKUMW OOIKHBI HAXOOUTLCA HA PAacCTOAHUM, COCTABMSAIOLLEM NONTOPLI ONUHLI 3a30pa, T. €. 3 M NpWU ONWHe 3a3opa B
2 m (pucyHok C.6).
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PucyHok C.6 — lNMprmep cxembl UCMbITaTENbHOM YCTaHOBKW B Ana npunoxeHuMs HadansHoro nuaepa

O6paseLl Ana UcnbiTaHKA HaxoOuTCA Haa 3aseMnaAroLLeiln NnatqopmMoin Ha onopax Ha paccToaHun B 1,5 pasa Gornb-
e paccTOSHUA MexOy MOSTHUENPUEMHUKOM Ha obpasue ANA UCMbITaHWA M BHELUHMM 3MeKTpoAoM, YTOObl MUHMMMW3K-
poBaTh BO3OEWCTBUE 3a3eMnsiolen nnatdopmMsl Ha pesynsTathl UcnbiTaHus. Korga npoBoanTca UCMbITAHWE, BHELLHWUIA
anekTpop NoABeLIMBaeTCs Hag 0bpa3suom Ans UCTBITaHUS W HAaXOOWUTCS NoA BbICOKMM HanpsikeHveM. BHelwHWin anexkTpog,
JomxkeH BbiTb JOCTATOYHOMO pasmMepa O718 NPefoTBpaLleHus KpaeBbix 3eKToB, T. €. NpeaoTEPaLLEeHUs OYroBbIX pas-
pAOO0B, NPEKPaLLALLMXCA HA Kpak BHeLLHero anekTtpoga. Obpasel 06bIMHO MCMLITHIBAKOT B ABYX Unu Bonee nonoxeHuax
Anga oTobpaXeHWsa BO3MOXHbLIX HAanpasBneHWin aNeKTPYECKoro Noss, KoTopble MOTYT BO3AEWCTBOBATL Ha 3Ty YacTb fiona-
CTW UMW APYTUe KOHCTPYKLMM Npr akcnnyaTaumu. OoHa M3 onacHoCTel CXEMbI UCTbITATENBHOW YCTaHOBKKU B 3akntoyaetca
B TOM, YTO, KOr4a BHELLUHWI 3NEeKTPog, UMEEeT NONOXUTENBHYH MONAPHOCTL, MCKPEHWE MOXET BO3HMKHYTh Ha KOHLAX 3TOro
3aNeKkTpoAda M 3aKOHYMTBLCS Ha 3azeMnsollen nnatdopme, obonga ucneliTatenesHel obpasey,.

[Mpwn Ucnonb3oBaHUKM CXEMbI UCTILITATENBHOW YCTaHOBKW B ucneiTaHue cuntaeTcs AefCTBATENBHLIM NMPU BLINOMHE-
HUW TPEX YCIOBWIA:

a) coegUHeEHUe CTPUMEPOB NPOUCXOAUT B BEPXHEN YacTW BO34YLUIHOMO 3a30pa MexOy BHELUHWM 3MeKTPOoAOM Nof
HanpskeHneM 1 obpasuoM ANg UCMBITAHUS, T.e. Ha paccToAHMKM Gonee NonoBuHLI NPOBWBHOIO NpoMeXyTka oT obpasua
nonacTtu. 3To MOXHO noaTeepaAnTh choTorpacdusmu ayroBeix pa3panos. Ha pucyHke C.6 npefctaBneHa Touka KOHTakTa
nuaepos. Ecnu cooTeeTcTBUE TPeBOBAHMIO HE AOCTUrAETCS, TO A0MKHA BbITh yry4dllleHa 0OAHOPOAHOCTL NOBEPXHOCTU UK
OOMKHO BbITh YBENMYEHO PACCTOAHME MEXIY NOMacTbio M NNaTtchopMoi.

b) cTpyMep OT BHELLHMX 3MNEeKTPOOOB HE CO3AaeTcs OT Kpas 3Toro anektpoga. B aTom cnyyae pasmep BHELUHEro
anekTpoda MoxeT ObiThk yBenuyeH. OgHako crefyeT NOMHUTL, YTO YBENNYEHWE BbICOKOBOMLTHOMO 3MNeKTpoaa MOXET BCe
paBHO He NpeKkpaTWTb 06pazoBaHWA UCKPEHWS Ha ero KOoHUe WU He oDXoouTb McnbiTatensHbii obpasey. B atom cnyyae
EOWHCTBEHHBIM PELLEHWEM SBMNSAETCH UCMOMb30BAHNE CXEMbI UCTMBITATENBHOW YCTAaHOBKN A;

C) KOHLIEBOW 323KMM YCTPOWCTBA 33Tl UMW APYTUX MPOBOASLLMX 3NEMEHTOB B 06pasLie NoABeELUeH Ha 3a3eMns-
ole nnatchopMoii Ha paccTosaHuu bonee yem B 1,5 pasa npeBbILLAWUM PACCTOAHWE MEXAY MOMHUENPUEMHUKOM Ha
obpasue Ang UCMbITaHUA U BHELLHUM 3NeKTPOOOM.

Ycnoeus a) u b) 06bl4HO BbINOMHAKTCH, eCcnii cOOMNoAeHb! CreayoLmne pacCToOAHNUA:

- BHELUHWIA 3NeKTPOo4 Haxo4WTCA HE MEHEe YeM B 2 M OT Brivkailuero NpoBoAALLEro KOMMOHEHTa (BHYTpW/CHapYKn
ucneiTatensHoro obpasua);

- BHELUHWI 3MeKTpo HaxoauTcsa He MeHee yeM B 1,5 M oT nokpbiTua Bnvkaiwero neneityemoro obpasua;

- HaMMeHbLUEE PacCTOAHWE BHELLHETO 3NEKTPoaa A0IMKHO ObiTh HE MeHee Yem B 5 pas Bonblue MUHUManbHOW ANWHbI
3a3opa Mexay NonacTbio K 3a3emnsatoLLer NnaTtopMon.

B nnaHe ucnbiTaHWa HeoBX0OMMO yKa3aTb KOHKPETHbIE pa3Mepbl 1 NMOMNMKEeHWA NCNLITYyeMoro obpasua.
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C.2.2.4 VicnbiTatenbHoe HanpsXeHne

VMcnonbayemasn dhopma KpuBOW HanpsxXeHusa npeacrasnaeT cobol MeaneHHo HapacTaloLyo KPpUBYHO HamnpsiKeHUs,
pocTturatollyo npobosa obpaaua nepen npegnonaraeMbiM MUKOBLIM 3HaYEHUEM HanpsKeHWsa. 3T1a hopmMa KpUBOKW Hanps-
KeHUa ABnaeTca Hanbornee xapakTepHOoW AN 3MNeKTPUYECcKOro Monsa OKOro KOHCTPYKUWKU MPU MPUIOXEHUA HayanbHoOro
nuaepa.

Mapeoka npoboi MOxeT BO3HWKATb MOCME NMUKa KPWMBOW HAaMpshKeHWs. Takue WCMbITAaHUS CHUTAIOT YCNELHbIMN K
yuuThIBaKOT B OOLLEN OUEHKE MpW YCMOBUK, YTO 3TO He npoucxoguT bonee yem B 10 % Bcex npoboeB B TeyeHWe BCeX
UCMbITaHUKA. ECNv NpoMcxoguUT NPOKON NonacTy, UCMbITAHUE He CYUTAKT YCMELUHLIM W HE YYUTLIBAKT, U MOXET ObITb Bbl-
MOMHEHO AOMOMHMUTENBHOE UCMbITAHKE.

Tpebyemoln opMbl KPUBOW MOXHO [OCTUYL, MCMOMb3YA MMMYMNbLCHOE HaMpsXEeHWEe KOMMYTauWOHHOro Tuna
(cm. [8]) co BpeMeHem gocTmkeHus nuka (250 + 50) mkc (T. e. 250 mkc +20 %) 1 BpeMeHeM 3aTyxaHus 40 NoroBWHbI 3Ha-
YeHus (2500 £+ 1500) mkc (T. e. 2500 mrc £60 %). [NocKoNbKY HanpsbkeHne NPUMEHSETCH NO HapacTaLwen 10 HanpsKeHUs!
NoBepxHOCTHOro Npobos, BpemA cnaga He npeacTtaensaeT ocoboro MHTepeca.

TunuyHas chopma KpUBOW HANpPsKEHWA nokasaHa Ha pucyHke C.7.

|I [TOBEPXHOCTHbIV
|
|
|

|
[ |
|
100 mkc 200 mKc 300 mkc

PucyHok C.7 — Tunu4yHoe NoBbILeHWEe MMMNYNBCHOMO KOMMYTaLUOHHOMO HanpsxeHnsa 40 NOBEPXHOCTHOro npobos
(100 MKc Ha geneHue LWKanbl)

CnegyeT Mcnonb3oBaTe Kak MUHMMYM TpW paspaga KaX(gow NonAapHOCTM ANA KaXOoro noroXeHUMA WCTbITyeMoro
o6pasya OTHOCUMTENBHO NPOTUBOMOMNOXKHOIO ANEeKTpoaa, 1 obLLee KoNMYECTBO UCMBITATENBHBIX Pa3pAA0B AOMKHO COCTaB-
naTb 54.

Tok paspsga BbICOKOBOMNLTHOMO reHepaTopa 0bblvHO cocTaendaeT MeHee 2000 A, 4yTo oxBaTbiBaeT HONBLIMHCTBO TO-
KOB nuaepa. McnblTaHWa ¢ LUenbko onpeaeneHns BNUAHKWA TOKOB yaapa MOMHUM Ha KOMMO3WTHbIE 3reMeHTbl KOHCTPYKLWK
NonacTu 1 MOMHUEOTBOA AOMKHBI BbINONHATLCA cornacHo C.3.

C.2.2.5 lanHbie, KOTOpbIE OOMKHBI BbITh 3adrKCMpOBaHL! M BHECEHEI B MPOTOKON UCMLITAHUIA

HomkHbl BbITh 3ahUKCUPOBaHbLI M BHECEHbI B NPOTOKOMN UCMbITAHWUMA!

- thoTorpadonn, onvcaHne Kaxaon UCNbiTaTenbHOW YCTAaHOBKM U/MNA ONUCaHWe KaXao0l CXeMbl UCMbITAHWIA;

- rpacdmku hopMbl KPUBOW MCMLITATENBHOMO HANPSKEHWS;

- BMOEO03anuMcK BCEX MCMLITAHWIA ANA OMpefeneHns TOYKU yaapa MOMHUK U TOYKW coequHeHusa npobos. [aHHble
3anuncK ACMKHBI MONHOCTBEI OXBAaTUTL MCMbITyemble obnacTv obpasua. OgHa wunu ABe kaMepbl A0MKHbI OblTe CNOCOBHEI
BLINOMHUTL ObLICTPLIA NPeBapUTENEHbBIA aHAaNU3 UCNBITAHWUA M MOMEHTANBHO BbISBUTE No6ble Nnpobon. JononHutensHas
Kamepa, HanpasrneHHas BHyTpb 06pa3ua nonacTtv, MOXeT ObiTk MONe3Ha AN CreXeHns 3a NoBedeHUeM cTpuMmepa/nuae-
pa BO BPeMs UCTbITAHWA;

- choTorpadpmio KayKaoro NonoXeHus anekTpoaa;

- choTorpadumm MecT HaxoKaeHusa Npoboer UNWM ApYrux 3Ha4YUTeNbHbIX BO3OEUCTBUN,

- 3HAYEHWA NapaMeTpoB OKpYXawLlen cpeqbl B nabopatopuu (Hanpumep, TeMnepaTtypa, AaBNeHUE W BRaXHOCTb);

- OaTbl NPOBEAEHWS MCMbITAHWIA, AaHHbIE O MepcoHarne, BbIMONHAWEM 1 HabnoaatoweM 3a UCNbITaHUAMU, a Takke
OaHHble 0 MECTe MPOBEAEHUA UCMbITAHUS;
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- onucaHue NbbIX OTKIOHEHUIA OT NPOLEenypbl UCTLITaHUS;

- onucaHue NPOBEAEHWS KaXO0ro UCMbITAHUS C YKa3aHWEM MOMAPHOCTW 3MeKTpoAa, aMrnuUTydbl HAMPSKEHUs 1
chopM KpUBOK (NOKa3biBas BpeMs HApacTaHWa UMMYNbCa WM ANUTENBHOCTL) U Pe3ynsTaTthl UCMbITAHWA.

C.2.2.6 NpoBeaeHue UcneiTaHWit

[Mpouenypa ucnbiTaHui obwan ana 0boux BapuaHTOB UCMbITATeNbHbBIX YCTaHOBOK (A 1 B).

[Tpn npoBegeHnn McnbiTaHni cnegyeT cTporo cobniogaTte Nnpasvna TeXHUKK BesonacHoCTy.

McnbiTaHna npoeoaAT crnegyrolwmum obpasom.

[MpoBepka NnapameTpoB reHepaTopa:

a) M3MepsoT NapaMeTpbl OKpYKalLLlel cpegbl B nabopatopuu;

b) ounwatoT n nccnegyloT UcnbITyeMeln 06pasel) ¢ NCNONb30BAHUEM COOTBETCTBYIOLLEN METOAMKW MO yAAneHWo
BMaru, Nbiny, MHOPOAHLIX YaCTUL, U APYTrMX 3arpA3HUTENei, KOTOpbIE MOTYT MOBMWATL HA pe3ynkTaThl UCMbITAHWIA. BHuma-
TeNbHO OCMaTPUBAIOT UCMbLITYEMbIA 0Opa3sel, Ha Hanu4yne NdbIX MOBPEXOEHWIA, KOTOPbIE BNOCNEACTBMM MOXHO DyOeT ne-
penyTaTtb C NOCNEACTBUAMU UCMbITAHUSA, 1 MOMEYAIOT WX, YTOOLI He CnyTaTb C NOCNEeayoLLUMMI pe3yrnsTaTtaMu UCMbITaHUi;

c) obopauMBaloT NepeaHIown U 3aAHI KPOMKY NONacTu antoMUHUEBOW ONbLroi U 3aseMnaiT 3Ty onbry K KOH-
LIeBOW YacTW MOMNHMENPUEMHUKA U BEPTUKANLHOMY MOMHUEOTBOOY B MECTe, r4e OH BbIXOOWUT M3 nonacTu (obepTeiBaHue
nonacTu peKOMEHOYETCH, HO He 06a3aTenbHO);

d) nomelatotr obpasey, Nnog MYHUMAanbHbBIM YIIIOM MO OTHOLLUEHWUKD K FOPU30HTarNbHON 3a3eMnsaollen nnartgopme B
nCnblTaTeENbLHOW YCTaHOBKE A UMW B 1 yCcTaHaBNMBAOT HavanbHYH MONOXUTENBHYIO NMOMAPHOCTL UCMLITYyeMOro obpasua.
OnbIT NoKasan, YTo 3TO YCNOBUE NPUBOAUT K HU3KOW BEPOSAITHOCTM Npob0s HEMPOBOAALLMX MaTepUanoB, NOCKOMbKY CTpU-
Mepbl, 00pazyolnecs OT 3alUTHBIX YCTPOMCTB UCMbITyeMoro obpasia, NpoABuraloTes Aanblie B BO3OyLUHLIA 3a30p A0
MOMEHTA COEAMHEHWS C MPOTUBOMNONOXHLIMU CTPUMEpPaMK OT OTPULLATENBHOTO 3NEKTPOAA;

€) KOpPPEKTUPYIOT NapamMeTpbl reHepaTopa U Bo3ayLUHbIA 3230p Mexay 0b6pa3uomM M MpOoTUBOMNONOXHLIM 3MeKTpo-
[OM ANA NonyyYeHus onpefeneHHoin hopMel KpMBOW M OYFOBOTO pa3psga v MHULWMUPYIOT UCMbITaHWe nonactu, npu aTom
N3MEPAS NPUNOXKEHHOE HaMNPSKEHWNE;

f) npuknagkeiBaloT pazpan Kk ucneiTyemomMy obpasuy, MaMepss npy 3ToM NPUNOXKEHHOE HanpskeHue u doTorpacu-
pys MPOXOoXOEeHWe OyroBoro paspsana. YbexaawTces, YTo OyroBOW paspsn BCe elle BO3HMKAeT Ha hpoHTe BOCXOAALei
BOIMHbI 4O MOMeHTa 06pa3oBaHusA rpebHst KpUBOIW HAMNPSBKEHWS;

g) ecnu dhopmMa KpMBOW HEBEPHA WK OYrOBOW paspan He BO3HWMK Ha (DpOHTE BOCX0AsLLEeR BonHbl nepen obpaso-
BaHMeM rpebHA KpUBOWM HanpsxeHWs, HEOOXOOMMO OTKOPPEKTUpOBaTb MapamMeTpbl reHepaTopa WnM BO3AYLUHBIA 3a30p
Mexay obpasuomM 1 NPOTUBOMNOMNOXKHLIM 3MNEKTPOAOM AN NONyYeHUst onpedeneHHon (hopMbl KPUBOIA U OYTOBOrO pa3psaaa;

h) ecnu popma KpuBOI B 4ONYCTUMbIX Npedenax, youpawT gonbery, ecrii OHa UCNonb30Banach.

[anee BbINOMHAKT OCHOBHOE BO3OEWCTBUE!

1) npuknagbiBaoT pa3psn K UcneiTyemomy obpasuy, MamMepsas NpuioxeHHoe HanpskeHue 1 doTorpadumpysi npo-
XOXOEeHWe OyroBoro paspsaga. YbexgawTcs, YTo AyroBOW pa3psif BCe elle BO3HMKAET Ha (DpOHTE BOCXOAALLEN BOMHbLI A0
MOMeHTa obpa3oBaHuA rpedHsA KPUBOW HANPSKEHUS;

2) ecnv NPOM30LUNO NonafaHue B KOHCTPYKLUMIO NONacTu 3a npefenamMuy npegHasHadeHHo CM3, Hanpumep, ecnn
NMPOW30LLEN HEOXMAAHHBLIN NPOBO NOKPLITUS CNOS, AENaloT OLEHKY, YTODLI ONpeaennTh, MpoLUen N UcnsiTaHue obpaseL.
Ecnu obpasel, He NpoLllen McnbiTaHWe, TO pesyrnbsTaTthl UCMbITAHWA aHHYNUPYLoT. [onagaHne B M30NUPOBaHHbIE MNOBEPX-
HOCTW, 3@ KOTOpbIM CriegyeT OYyroBoW paspsg Ha NMOBEPXHOCTU K MOMHUMENPUMEMHMKY, HE CHWUTAETCH HEMPOXOKAEHWEM
VCTBITaHWS;

3) noBTOpSIOT WarK 1) U 2), noka He ByayT npoBefeHbl UCMbITaHWUA NPU NOMOXUTENBLHOW NOMAPHOCTH NPWY OAMHAKO-
BbIX YCMOBWSAX;

4) nepekn4aloT NonspHOCTL BEICOKOBOMLTHOTO reHepaTtopa 1 ybexaatoTes, YTo NonspHOCTL UenbiTyeMoro obpaa-
L|a oTpuuaTensHa OTHOCUTENBHO 3a3eMnAoLen nnathopMbl (MCNbITaTeNbLHaA ycTaHoBka A) UMW BHELUHErO anekTpona
(ucnblTatenbHasa yctaHoeka B);

5) noeTopsoT waru 1) 1 2), noka He ByoyT NpoBedeHbl UCMbITaHWA MPKU OTpULLATENBHOW NOMAPHOCTY MPWU OQMHAKO-
BbIX YCMOBUSX;

6) nepemelLaloT UCMbITYeMbIn obpasel (McnbiTatensHas ycTaHoBKa A) UMW BHELWHUW aNeKTpoa (UcnbiTaTensHasa
ycTaHoBKa B) B COOTBETCTBWM C NpOLEnypPOi UCTBITAHUS;

7) noeTopstoT warwn 1)—>5), noka He ByayT MCNbITaHbl BCE COMETAHUA OPVEHTaUMA NoNacTi U NONAPHOCTM C 06LWMMm
KOMWYECTBOM Pa3padoB NATbAECAT YETbIpe, Kak NpegyCcMOTPEHO NPOoLEeaypPOr UCTIbITaHUA.

Mpumevyanume — Ecnu HeT gyrosoro paspsga, ocobeHHo Npy oTpUuuaTensHOM 3apage nonacTtu, Cneayer npo-
BECTUW AOMOMHUTENEHOE UCMBbITaHWe, YToBEI 0BecneunTs NATEASCAT YeThipe AeHCTBUTENBHLIX pa3pana, AOKYMEHTUPOBaH-
HbIX (poTOrpachMsMM Kaxaoro paspsaa.

C.2.2.7 OugeHKa pe3ynsTaToB UCTbITaHWIA

[ns npoxoxaeHWa UCNbITaHUA HA HaYanbHOE KacaHue Nuaepa BCe NATbAECAT YeTblpe paspsaa AOMKHbBI NonacTe
B CUCTEMY NepexBaTa MOMHWA (AUCKPETHbIE NMPUEMHWUKW, NPOBOASALLEE MOKPLITME, METANMWYECKaA CeTKa W T. N.), AOKy-
MEHTanbHO OhopPMEHHbIE C MOMOLLBLK NATUAECATH YeTblpex OTAenNbHbIX pas3psgoB. He gonyckaeTtcs Hukakux npoboes
Yyepe3 W3oNAUMKD KOHCTPYKUMKM nonacTu, NpobuBHble 3apsiabl, NonajawLiyMe CHapyXu CUCTEMbl BO3OYLUHOIO nepexeara
CYUTAKTCH HEe NPOXOXKOEHUEM.
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Bce nateaecaT YeTblpe paspsga AOMKHBI MOSBUTLCS B BUAe paspsAoB B BO3AYXE MNKM BAOMb HAPYKHOW NoBepx-
HOCTM NONAacTW OT NpeaHa3HaYeHHbIX YCTPOWCTE BO3AYLUHOIO NepexsaTa Ha Nonacty 4o yAaneHHoW 3a3eMnsiowen nnat-
dopmbl (UCnbITaTenbHas YCTaHOBKA A) UMM BHELUHETO anekTpoaa (UcnblTaTenbHas yctaHoBka B).

Toukn NonagaHus Bcex pas3paaoB AOMKHbI ObITe 3adiukenpoBaHbl. Ecnv He Bce paspsabl nonanv B cUCTeMy nepe-
XBaTa MOJHWIA, B NPOTOKOMNE UCMbITAHUIA JOMmKHA BbiTh yKkasaHa npuyuHa (MPUBEAEH aHanus NpuYmnH) NonyYeHus Takoro
pesynerara.

Mocne ucnelTaHWA Ha MonagaHus Ha4yanbHOro BbICOKOBOMLTHOMO NAepa Y4YacTKW, NOoABEPKEHHblE NPsAMOMY Mo-
nagaHuio, JOMKHbl BblTe NOOBEPrHYThI MCMbITAHWIO Ha Nocregylollee kacaHue MomnHuKn cornacHo C.2.3 1 npoBepoYHOMY
ncnbliTaHuio Bonblwum Tokom cornacHo C. 3, onpeaensiowemMy pac4eTHYo crnocobHOCTE BbIAEPKUBAHWUSA TOKA MOMNHUN.

C.2.3 UcnbiTaHue Ha nocneayoulee KacaHue MOMHUN

C.2.3.1 Uenb ucnbitTaHus

Mocne ucnbiTaHWs Ha MonagaHus Ha4anbHOro BbICOKOBOMBLTHOMO Nuaepa cornacHo C.2.2 y4acTku, NOABEpHeHHbIe
NpSMOMY nonagaHuio, AoMKHe! ObITk MOABEPrHYTEI MCMBbITAHWIO Ha Nocneaytollee KacaHue MonHuM cornacHo C.2.3 u npo-
BEPOYHOMY UCMBITaHWIO Bonblim TokoM cornacHo C.3, onpegensiolemy pacyeTHylo CNocoBHOCTE BhIAEPKUBAHUS TOKa
MOIMHUK.

lMpegHa3HaveHne 3TOro ONUCaHWS CM. HUKE:

1) KaK B crny4ae HUCXOAALLEro yaapa, Tak 1 B Cry4ae BOCXOAALLEro yaapa, korga nepsblid Nnepexsart ygapa MOMHUK
BbINOMHEH NPaBWIBHO Ha NpegHasHa4eHHoW cMcTeMe BO34YLWHOMo Nepexeara, 3a NepBbIM yaapoM HUCXodsLuero paspaga
MOIMHWMW UNK HaYanbHOro ANMTENEHOTO yaapa BOCXOAsALLE MOMHUM MOXET NOoCnefoBaTh TEMHBIM Nepyos 1 3aTeM NoBTop-
HOE nonagaHue nuaepa B CUCTEMY BO3OYLWHOMO nepexearta. McneltaHve AOMmKHO NokasaTk, YTO paspbiB MeXay Nuaepom
1 BO3AYLIHBIM NEPEXBATOM MPOMCXOAMT Kak MOBEPXHOCTHLIN MCKPOBOW pa3pag, BMecTo npobos NoKpeITUS nonacTu;

2) onbIT nokasan, YTo HeQoCTaTOMHO M3OMUPOBaHHLIE OCHOBAHWA MPUEMHWKOB WMWK OpPYrue YCTAHOBKWM BMECTe C
MOMHWenpUeMHUKamMmM MOryT NPUBECTM K MPoBOosSM M HEYCTPaHUMbIM MOBPEXOeHUsAM B MONeBbIX ycnoeuax. B xoge atoro
UCMbITaHUS UCCMNedyeTCcs KOHCTPYKUMSA ONs Takux Aed)ekToB, U eCnu UCMblTaHWe NpolaeHo YyeneLlHo, TO BEPOATHOCTL OT-
Ka30B B NOMEBLIX YCMOBUAX MUHUMaNLHASA.

Bo Bcex cnyyasx B xode UCMbITaHWA YAAcTCa ONpedenvTh, BbI2bIBAET Nu none, Heobxogumoe ang hopmMmvpoBaHmns
pa3psga B6nv3an MonHuenpuemHuKoB (BOKOBbIE M KOHEYHbIE NMPUEMHWKW), BOZHMKHOBEHWE pa3psidoB HAa HapyXHOW mno-
BEPXHOCTW nonacTu unun npobusaet nonactb 1 obecne4nsBaeT cBe4eHVe BAONb BHYTPEHHEN NOBEPXHOCTM.

3T0 UCMbITaHWe NPUMEHUMO K MOBEPXHOCTAM Nnonactn B3Y BOGNW3K MONHWENPUEMHUKOB.

C.2.3.2 Obpasel Ang UcnblTaHWN

O6pasey NS UCNbITAHWIA OOMKeH NpeacTaBnATe cobolr YacTb NoNHoMaclTabHoW nonacTu, Hanpumep, BepLUnHY
nonacTy v Apyryk NOBEPXHOCTb, B KOTOPOA ECTb MOMHWENPUEMHWK UMM APYroe 3allUTHOE YCTPOWCTBO.

XapaktepHble o6paslpbl AN UCNBITAHWIA — 3TO BEPLUMHA NONAcTW, Taloke UCMonb3yeman Ans UCMBITAHWIA No Kaca-
HWK HavaneHoro nuaepa 13 C.2.2.3, cxembl A unu B, unu gpyroi obpaseL, KOTOpbiM XapakTepeH Ans KOHCTPYKUMK B Me-
CTe BEPOATHOrO NonagaHwWs MOMHWKW, BO3AYLUHOrO nepexeaTta v aHanoru4Hon. Mpumep moxeT GbITe CeKuMel nonacTm
ONUHOW 2 M, KOTOpLIW Beipe3aH U3 Gonee AnvHHoro obpasua nonact. Jllobkle NOKPLITUS NOBEPXHOCTU, BKMKOYAA FPYHT U
Kpacky, OMKHbI NpedocTaBnaTeca Ana obecneveHnsa peaneHblX XapakTepUCTUK paspsaa NoBEPXHOCTH.

C.2.3.3 VcnbiTatenbHana ycTaHOBKAa

O6wwmn B1A cTaHOapTHOW UCNbITATENBHOW YCTAHOBKK, MOKasbiBalOWMA UCNbITYyeMbld 0Bpasey B nonepe4yHoM pas-
pese W XapakTepHoe MoNoKeHne anekTpoaa Ana ucnbiTaHui, npuseneH Ha pucyHke C.8. McnbiTaHna BeINONHAT B O4HOM
WM HECKOMBKUX MOMNOXEHMAX 3MNeKTpoaa, NpeAcTaBNsioWwmMX BO3MOXHbIE HanpaeneHusa pas3BepTku Nngepa, Kak aTo 13o-
BpakeHo Ha pucyHke C.9.

WMcneltyemblid obpazel ycTaHaBnvBaloT Ha Onopy Haf 3asemMnsiollei nnatopmMoi Ha pacCTOSHWWM He MeHee
1,5-KpaTHOro MUHUMAarBLHOIO paccToAHWA NCKPOBOro pa3psaaa, kak ato onucaHo B FOCT 1516.2 v [8], nyHkm 4.2.

MpueMHUK(M), BEpTUKAbHLIE MOMHWEOTBOALI M N0bLIE NPOBOAALLME KOMIMOHEHTHI, NpuKpenneHHsle kK CM3 nona-
CTM KaK 4acTb KOHCTPYKLMMW, AOMKHBEI UMETb NoTeHUunan 3emnu;

Mocne aToro coeaMHAIOT BEIXOAHLIE 38XKUMbl BbICOKOBOMETHOMO FEHEPATOpa € BbICOKOBOMNLTHEIM 3NEKTPOAOM. Onek-
TpoQ gormkeH umeTk cdhepudeckyto hopmy ¢ paguycom (50 £ 5) mm. NoBepXHOCTE BLICOKOBOMBTHOIO 3MeKTpoaa AoMmKHa
HaxoauTbcsa Ha pacctosHuM (50 £ 5) MM OT NOBEPXHOCTW WMCnbITyemoro obpasua Ana npeacTaBneHus NpUoKeHHoro
HanpsXXeHWA kKaHanoMm MOMHUK, NepekaTbiBaloLLMMCA Mo NOBEPXHOCTH McnbiTyemoro obpasua. Minm CM3 nonactu moxet
6biTe NOACOEQMHEHA K BbICOKOBONBTHOMY reHepaTtopy, v cepuyeckmii anexTpos MoXeT ObiTe 3a3eMneH.

MogrotaBnuBaloT 0BoOpPygoBaHWE AN U3MEPEeHUs 1 3anuck NMPUKNaabIBAaeMoro NCNbITaTeNbHOro HanpsKeHus.
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HapykHasa noBepxHOCTb
nupepa, NpoxXoanALLEero
10 NOBEPXHOCTK

MpueMHUKN, coeguHeHHbIe -
BbICOKOBONBTHBIN

C 3aszemMneHnem \
anexkTpoa
OBewmxeHue <:| g ¢ : .
nonactu

MpoGoit
MonepeyHoe cevueHne
nonacTu
BHYTpeHHss NOBEPXHOCTL
nuaepa, NPOXoasALLEro
No NOBEPXHOCTU
3asemnsawwas nnargopma HenpoBoasiume onopbl

Unu HacTun naﬁopaTopuM

PlflcyHOK C.8 — Cxema ucnblTatensHon YCTaHOBKW A543 UCNbITaHWA Ha nocnenyruiee KacaHne MOJTHUn

Mpoeogsawmii anemeHT LuckpeTHeIiA
rionacTv B Kayectse nepexsart
BblJeNneHHoro nepexeara B BO3OyXe

MonoxeHne BbICOKOBOSBTHOMO

anekTpoaa
PVICyHOK C.9 — lNonoeHnsa BbICOKOBOIBTHOTO ANeKTpoaa AnAa ncnbitTaHnA Ha nocneayrnuwlee KacaHne ygapa MOnHNKn

C.2.3.4 VcnbiTatensHoe HanpsxeHue

OnekTpu4yeckoe nore, CBA3aHHOE C KaHaNOM CKONb3sLUero paspsga AnA HUCXOAAWMX YAapoB MOMHUW U MOBTOP-
HOro KacaHus nuoepa, co3daloT ObICTPO YBENUYMBAIOLWMECH 3MeKTpUYecKne Nons, KoTopble NpeacTaBnsalT Haubonee
COOTBETCTBYIOLLEN KPVUBOW M3MEHEHNS HaNPsPKEHUA rpo30BOro MMMynbca W KoTopele onpegenedel B [OCT 1516.2—97,
pasden 5 (cm. Tawke [8]). MNonHbIA rpo30BoA UMNYNLC NOKasaH Ha pucyHke C.10.
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Trb — ANWTEeNbHOCTL tbpoHTa umnynbea, pasHan 1,2 mkc £ 30 %; T, — anutensHOCTb uMNynbca, pasHas 50 mkc + 20 %; 0, — ycnosHoe
Hayano umnynsca. [ing ocumnnorpaMm ¢ NUHENHOW BpeMeHHoW pa3sepTkon 3To Byaer To4yka nepeceyeHns ¢ ocblo abcumucesl NpAMou
NWHWK, NPOBEAEHHOW Yepes Toukn A 1 B Ha dpoHTe nmnynbca

PucyHok C.70 — lNonHbIf rpo30Boi UMMyNbC (CTaHAAPTHBIA FPO30BOM MMMYINBC HANpPsXXeHun)

®opmy umnyneca, nokasaHHy Ha pucyHke C.710, NPUMEHSAIOT BMECTE C BMPTyanbHbIM MUKOBLIM HaMpPshKEHWEM,
KOTOpoOe Bhllle, YeM HeoDX0AUMbIA UCKPOBOW Pa3psas B MOMHUENPUEMHMK, MO3TOMY pa3pss BO3HUKAET Ha (PPOHTE BOMHbI,
Kak aTo nokasaHo Ha pucyHke C.11.
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T N Bpems, Mkc
c

T, — NpeapaspsaHoe BpeMs UMNynbca

PucyHok C.11 — p0o30Boi UMMNYNbC, CPe3aHHLIA HA (PPOHTE

[Oyrosoi paspad Ha (PpoHTe BOMHbI, UNIKOCTPUpYeMbIA Ha pucyHke C. 7171, npeacTtaBnsieT pesynbTaT CKOPOCTU Mo-
BbIWeHWUs Toka yaapa (di/df), yMHOXXEHHOro Ha UHAYKTMBHOE COMPOTUBIEHWE NMUAEPA MOMHUW UNKU KaHana HACXOAALWEro
yaapa MOMHWKM UK Nors, CBA3aHHOTO © NOBTOPHLIM KacaHWeM Nnaepa nocne nepeoro oGpaTHoro yaapa.

MpumeyaHue — [Na ANVHHBIX BO3AYLWHBLIX 3230p0B, NpeBbiwatowmux 0,5 M, NpUHATO, 4TO AYroBOW paspsas Ha-
cTynaeT nosxe, 4em rpedeHb dopmbl Kpreor 1,2/50 MKc.
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C.2.3.5 [laHHble, KOTOpble A0M¥KHbI ObITh 3ahMKCMPOBaHLI U BHECEHBI B MPOTOKON WUCMbITaHWIA

JormkHbl 61T 3ahUKCMPOBaHEI M BHECEHEI B NPOTOKOM UCTLITAHWA:

- choTorpachmn 1 onNUcaHve Kaxaon NCNbITAaTENBEHOW YCTAHOBKW W MONOXEHWSA aNEKTpoaa;

- Bugeozanucu unu gotorpadum Bcex ncneitaHuii. Kamepsl fomkHel o6ecneunTs 360° oxBaTt ucnbiTyemoro obpas-
ua. OgHa kamepa gormkHa belTe cnocobHa BeINONHWTE BbICTPLIA NpeaBapuTenbHbIA aHann3 UCnbiTaHns U MOMeHTanNbLHO
BbIABWMTb Ni0BbIe npobon. JononHutensHas kaMmepa, HanpasneHHasa BHYTPb obpasua nonacti, MoXeT BbiTe nonesHa ans
criexeHus 3a nosedeHWeM cTpyMepa/nuaepa BO BPeEMS UCTBITaHW,

- hoTorpahm MecT HaxoXaeHUs NpoboeB UK APYrux 3Ha4YMTErNbHbIX BO3AEWCTBUN,

- 3HAa4YeHWs NapamMeTPOB OKPY»KatoLWen cpeabl B nabopatopuu (HanpumMep, TeMmnepartypa, AaBneHne ¥ BNawHOCTh);

- AaTthl NPOBEAEHUA UCNBITAHWIA, AAHHBIE O MEPCOHANE, BbINONHALWEM U HAONIAALWIEM 38 UCMBITaHNSAMW, a TakKe
AaHHble 0 MecTe NPoBefeHUs UCTbITaHWs;

- onucaHwe NodbiX OTKMOHEHUI OT NpoLedypbl UCTMBITaHWS;

- OMMcaHWe MpoBedeHUs Kawdoro WCMbITaHWs C yKasaHWeM MOMNSPHOCTM 3MeKTpoda, aMniuTyabl HanpskeHus u
chopM KpUBOK (NOKa3kliBag BPEMS HapPacTaHUsa UMMYNbCa U ANUTENBHOCTE) U PE3YNLTaThl UCMbITAHWA.

C.2.3.6 NpoBeaeHue UcneiTaHWui

[Mpw npoBegeHMW UcnbiTaHniA criedyeTt cTporo cobnogare npasuna TeXHUKU 6e3onacHocTy.

McneiTaHna npoeogaT cnegyrowum obpasom:

1) uamepsOT NapaMeTpbl OKpY3KakLLel cpedbl B nabopaTtopuu,;

2) nayyatoT 1 cobnogaloT npasBuna TexHUKY 6e30nacHoCTH;

3) BHUMATENEHO OCMATPMBALIOT UCTBITYEMBIA 0Bpa3zey Ha Hanudue Nobbix NOBPEXOEHWA, KOTOPLIE BNOCNEACTBUM
MOXHO BydeT nepenyTaTte C NOCMNEACTBUAMM UCMBITAHUS, M OTMEYAIOT KX, YToBbl HE CnyTaTk C NOCMeayloWMMN pesynsTa-
Tamu UCMbITaHWIRA;

4) KanubpyloT reHepaTop ¥ N3MepUTenbHbIe YCTPOWCTBA, YTODbI 0BecnednTb NpaBubHY0 OpMY KPWUBOW W MUKO-
BOE HanpshkeHue, Gonee BbicoKoe, Yem TpebyeTcs ANS co34aHNS AYroBOro paspsana Mexay UChbiTaTtenbHbIM 3NeKTpoaoM
W MOMHUENPUEMHUKOM;

5) oumwaloT ¥ MCCnegyrT UCMbITYeMbI obpa3sel ¢ MCNONE30BaHWEM COOTBETCTBYHOLLEH METOAUKM MO yAANeHWUo
BRaru, Nbif, MHOPOAHbLIX YACTUL W APYTWX 3arpsA3HUTENEeR, KOTOpble MOryT NOBMNWATL Ha peaynbTaThl UCTbITAHWIA;

6) nogaloT paspsan Ha ucnbITyembln obpaseu, Npyu M3MepeHu NPUINOKEeHHOro HanpsXKeHua u doTorpaduposaHum
NPOXoAEeHUA OyroBOro paspsaga;

7) ocmaTpuBaloT UCTbITYeMbld obpa3sel U JOKYMeHTUPYHT pesynetaTel. OTMedaoT v dpoTorpadupyoT nbble npo-
6ov unu gpyrue Bo3AelcTBMA Ha UCNBITYeMOM oBpasLe;

8) ecnu npousowen npobol, genaoT oLeHKy, 4Tobbl onpegenuTb, Npollen nu ucnelitaHue obpaseu. Ecnu obpaszey,
He MPOLUEN NUCMBITAHWE, TO UCMBITAHWE aHHYTUPYIOT;

9) nosTOPAT Wark 6) — 8) AN Tpex pas3psaaoB KaxaoW NonapHOCTU U ANA NOMOXEHWI 3MNeKTpoaa, NokasaHHbIX
Ha pucyHke C.9. OnekTpog pacnonaratoT Ha 3agHeM dpoHTe 50 MM BbilLe MOKPEITMUA NONACTU HA TOM Xe paguyce, 4YTo 1
BOKOBOW NPUEMHUK,;

10) B cnyyae UCnonbL30BaHWs ApYrMX KOHCTPYKLMIA MOMHWENPUEMHMKOB, BKIMOYasA «NPOBOASALLME 3NIEMEHTBI», Takue
KaK MeTannu4yeckas ceTka, KOMMNO3WTHbIM MaTtepuan 13 yrnepogHoro BONOKHa Ui Apyrie NpoBOAsLLME YacTW KOHCTPYK-
LW NonacTtu, KOTOPble MOTYT CMYXUTb B Ka4eCTBE MorHuenpuemMHuka. OHW OomkHbl BbiTh MCMbITAHBI, KaK NOKa3aHo Ha
pucyHke C.9, T. . A0MKHO BbiTb NPUTOXKEHO MO TPW paspsaaa Kaxaon NoNApHOCTA NPU HaMXy4LWeM NoNoKeHWN aNeKTpoaa
(onpegensoTca UarotoBuTeneM) Ha 3agHemM dopoHTe 50 MM Haf, NOKPbLITUEM NoMNacTy.

C.2.3.7 OueHKa pe3ynsTaToB UCNbITaHWUIA

[ns ycnewHoro NpoxXoxaeHMs NCMNbITaHWA Ha NocneayloLlee kKacaHue yaapa MonHUW He AOMKHO BbITe HUKaKUX Npo-
6oeB M3ONMPYIOLLUMX KOHCTPYKUMIA nonactu. Bece ayroBeie paspagkb! 4OMKHBI NOSBMATECH B BUAE NOBEPXHOCTHLIX pasps-
[A0B UNW BO3OYLUHbLIX PA3pAgoB HaA MOBEPXHOCTLIO MCMbITAaTeNbHbIX 3NeKTPOA0B, NpegHa3HaYeHHbIX BbINOMHATE YHKLMN
MOMHWenNpUeMHUKa Ha nonacTu.

C.3 UcnbiTaHnAa Ha puanyeckoe NOBpexaAeHue 6oNbLLIWM TOKOM

C.3.1 O6wme nonoxeHun

[aHHbIe ucnbITaHWUA NPOBOAAT ANA ONpedeneHvs BNWAHUA NonagaHns MOMTHUM B NOBEPXHOCTb NOMacTU UMW roH-
0onbl, a Takke TOKa, YXOA4ALWEro oT MecTa nonagaHus. [JaHHoe BNusHWe MOXHO OLEHUTb B TOYKax nonagaHvsa MOMHUA K1
BAOMb NYTU TOKA MOIHUW.

C.3.2 UcnbiTaHue Ha BXOXOeHWe Oyru

C.3.2.1 Uenb ncnbiTaHus

[ocne ncnelTaHWs Ha NonagaHne HavanbHOrO BbICOKOBOMLTHOTO Nnaepa cornacHo C.2.2, y4acTKW, NoABepKeHHbIe
NPAMOMY NMonagaHuio, OOMKHbI NOABEPrHYTLCA UCMBITAHWI0 Ha nocreaykllee KacaHue MonHun cornacHo C.2.3 u npo-
BEPOYHOMY UCMBITAHUIO BONbLUMM TOKOM cornacHo C.3, onpefdensiolleMy pacyeTHY CnocOBHOCTE BhIOEPHKUBAHUA TOKA
MOMHWUN.

[aHHoe vcnbiTaHue NpuMeHAETCA ANA TakMx KOHCTPYKUMIA, Kak nonacTv v roHgonel BAY, kotopble nogsepratoTca
BO34EMCTBUIO NPAMOro nonagaHvus MONMHUN.
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VcnbiTaHWe NpoBogAT ANA onpeaeneHva NpaMoro (Manyeckoe NoBpeXaeHNe) BO3OENCTBUA, KOTOPOE MOXET BO3-
HUKHYTb B TOYKAX BO3MOXHOIO NPUINOXKEHWSA KaHana MOMHWUKM K NonacT¥ unu rae 6onbLwUIon TOK U NIOTHOCTA 3HEPTMW MOTYT
YXOOUTL OT TOYKWM BXOXKAEHWA BO BPEMS MPUNOXKEHUSA MOMHMK. [pUMepamin ABnATCA MONMHUENPUEMHUKL ANS NonacTu
U COOTBETCTBYIKLLME TOKOOTBOALI, MeTannunyeckaa donsra, NeHThl MOMHUEYNOBUTENS, KPENEXHbIE U COEAVHUTENBHLIE
3MNEMEHTBI Ha NYTW TOKa MOMHUIK BONW3KM TOYKM nonagaHus.

McnbiTaHWe gonycKkaeTca MCnosb30BaTh AMA OLEHKN:

- MOBPEXOEHUA OT NonagaHusa Oyru;

- CO30aHWsa MECT MOoKansHOro Neperpesa;

- 3p03UX MeTanna B MONMHUENPUEMHUKAX;

- XapaKTepuCTUK CErMEHTUPOBAHHBLIX U HEPA3PLIBHLIX NEHT MOMHUEYNOBUTENS;

- COOTBETCTBMA 3aLUUTHBLIX MaTepuarnos W YCTPOWCTB;

- BO34eWUCTBUA MarHUTHOM CUIbI;

- BO3OEeWUCTBMA B3PbLIBHOW U YOAApPHOW BOMHbI;

- NOBEOEHUS CTHIKOB U Y3MOB annapartypbl.

C.3.2.2 OBpasubl ANg UCNbITaHWUIA

[aHHbie ncnbiTaHWs OONycKaeTcs MPOBOAMTL Ha MONMHOMAacLUTAOHbIX CEPUIAHBIX M3OEMWAX UMW HA ONBITHLIX 06-
pasuax. [laHHble UcnbiTaHWA OONYCKAETCH Takke NPOBOAMTL Ha NaHensx, Bblpe3aHHblx obpasuax unu YacTax nonacty,
unun apyrux cbopkax B3Y. MNaHenw, Bbipe3aHHble obpasLbl UK HacTu OOIDKHB! BblTe M3rOTOBMNEHb! C NPUMEHEHNEM TeX-
HOIMOTMYECKMX MPOLECCOB, KPACOK 1 OPYIrUX MOKPLITWIA, COEAMHEHWA U MaTepuanoB, penpe3eHTaTUBHbLIX ONA CEePUAHOMo
npousBoacTea. YTo KacaeTcs 3alUTHBIX YCTPOWCTB, AN KOTOpbIX TpebyeTcs onpeaeneHHoe HanpsikeHue Ans MoHuaa-
UWK, HANpUMep, TakMX Kak CErMEeHTUPOBaHHbLIE NMEHTLI MOMHWEYNOBUTENS, ANMHA NOHU3WPYEMOTo UCnbITyeMmoro o6pasua
Oom«Ha ObiTb 4OCTATOMHO KOPOTKOW AN MOHM3aL MKW BO BPEMS UCMLITAHWSA BOMbLUWMM TOKOM, T. K. reHepaTopbl 6onbLioro
Toka 0bbl4HO He BbipabaTkieatoT 6onee 100 kB.

C.3.2.3 VcnbiTaTenbHana ycTaHOBKa

VMcnbiTaTensHylo YCTaHOBKY U UCNBITYeMbIA 0Bpa3el; NoAroTaBnMBaloT K UCMbITAHWAM Crieayowum obpasom:

- yCTaHaBMMBAKT UCMLITYEMBIN 0Bpa3eL] B KpenneHuy, KoTopoe OOIKHO MPOYHO ero yaepXueaTe U obecnedveaTb
paccTosiHue 40 OpYTruX NPOBOAALLMX NOBEPXHOCTEN HEe MeHee 1,5-KpaTHOro MUHMMarbHOTO PacCTOSHUA LyroBOro pasps-
Aaa, Kak ato onucaHo B [OCT 1516.2, a takke [8], nyHkm 4.2 (moxeT BblTe YMECTHO NOMECTTe 0bpasel Ana UcnbITaHUA
BEPTUKAmNbLHO, @ HE TOPU3OHTaNbHO, HAaNMpUMeEp B CIydae pacrniaBneHus MeTana 1 ero HaxoXaeHWs Ha nonacTu, YTo Co3-
OaeT pucK noxapa);

- 3a3eMNAT BCK annapaTtypy Ha KOpnyc McnbiTyeMoro obpasua, KOTophlii 0BbIMHO 3a3eMIIeH;

- NOACOEAMHAT 0BpaTHLIN NPUBOLA reHepaTopa k cOopke Tak, YTobbl UCMbITATENBHBIE TOKM OTBOQUMNKUCE OT 06pasua
TakumM xe obpasom, kak ecnv Bbl B nonacTe UNW roHAo0Ny nonana MonHus. YBexagatoTcs, YTO KOHTPONMPYOTCS MarHUTHbIE
CUMbl U Apyrve B3aMMOLEWCTBUSA, MMEKLLWME OTHOLLEHME K TOKY, MPOTEKALEMY BHYTPU YCTAHOBKM, TakuM 00pa3oM, OHK
OyayT oToOpakaTb peanbHy CUTYauuio U He ByayT CUMNbHO BNWMATE Ha pesynsTaThl UCMbITaHWS;

- paamellLalnT ucnbiTaTenbHbli anekTpon Ha 50 MM Beilwe obnacTu Ha obpasue, koTopas ByaeT oueHUMBaATLCA.
[nga BonbLUMHCTBA UCMBITAHWIA HA BXOXAEHWE OYTU 3NeKTpoa OOMKeH ObITh C «0TBeJeHWeM CTPYWU», Kak NMoKaszaHo Ha pu-
cyHke C.712, T. K. TAKOM aneKkTpod Haunyywum obpasom otobpaaeT BO3AeWNCTBUS YOAapHON BOMHbI NPY yaapax peanbHon
MOMHUKM M YMEHbLUAET KONMWYECTBO 3MEKTPOAHOro Matepuana, HaHOCMMOTO Ha NOBEPXHOCTb UcnbiTyemoro obpasua. 3T1oT
TUN 3NEeKTPOA4a NPOAEMOHCTPUMPOBAN Hauny'llee NpegcTaBleHne BO3OeNCTBUA YOapHON BOMHbI €CTECTBEHHBIX Nonaga-
HWMIA MOMHWK Be3 BO3OENCTBUS Ha MOBEPXHOCTL MCMLITYEMOro obpasya B HepeanucTUYHOW MaHepe. MNonoxeHre anekTpo-
4a OOIMKHO ObITb He MeHee YeM Ha 50 MM HanpaBreHo BOOMb XOpAbl OT rpaHWLbl MOMTHUMENPUEMHWKA B HanpaeneHun
3agHero dpoHTa. Touka BBOLA JOMmKHA NpeacTaBnATe Hanbonee BEpoOATHbIE TOYKM M3HOoca. Toyka BBOOA B UCMbITAHUU
JomkHa BbITe onpeaeneHa NonoXeHMeM NpoBoaa LEnu 3aKUraHns, Kak ykasaHo Ha pucyHke C.13.
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3nekTpon 3nekTpog

» [yrosas cTpys

Mpoeoa uenu b : - [lyroBas cTpysi

3@KUraHus
KkacaeTcs 3aaHe OrHeynopHas Mposog yenu
KpoMKu obpasua rMyRa 3aKIraHnA
Wsonupyowas Kacaetcs 3aaHei
epa KpoMku obpasua
MepenHss Bl 3agHas P P
KpOMKa \ / KpOMKa
Y r X
\ MonHuenpueMHuK/ MNepeaHss \ MonHuenpremHmk/ BapHas
UCNEITYEeMBIN obpa3sel| KpOMKa MCTBITYeMbIi 0BpaseL] KpoMKa

PucyHok C.72 — CtaHOapTHbIe UCMbITAaTENbHbBIE 3MNEKTPOAbl C OTBEOEHNEM CTPYM

WMH1umupyowmid nposog,
npeacTaensieT NyTb MOMHUK,
BbirvbaroLencs Baonb
NOBEPXHOCTU NoNacTy

3nekTpoa,
OTKNOHSIFOLLMIA
[OYroBYIO CTPYIO

MpremMHUKK, 3a3eMNEHHbIE HA MUHYC

MCNbLITATENBHOMO reHepaTopa ToKa He menee 50 MM

OemxeHne
nonactu

MonepeyHoe ceveHue
nonactu

PwucyHok C.13 — Cxema Bo3gencTeusa 60NbLUMM TOKOM ONS UCNbITAHWA Ha BXOXOEHWE OYTU

M pumMmevyaHmne — bokoeoe cmelleHne AneKTpoaa OTHOCUTENBbHO MOINMTHUENPUEMHKUKa NO3BONAET BepMdDMLI,M-
poBaTb BO3OENCTBUE y,u,apHoﬁ BOMHBI OT KaHana MOnHUu;

- YyCTaHaBMMBAKT OTPULATENBHYI0 MOMSPHOCTL MCMbITATENBHOMO 3NEKTpoda AN COo3OaHua MakcumarnbsHoro no-
BPEXOEHMA, ECTNM UCMBLITYEMBI 0Bpa3eL], YyBCTBUTENEH K MOMNSAPHOCTH, NONAPHOCTL UCMLITATENIBHOMO 3MeKTpoAa A0MKHA
ObITb OTpULLATENBHOW (MONAPHOCTL UCMLITYEMOro obpasLua — MonoXUTENLHOR).

M puMmevHyaHne — OnbIT Nnokasan, 4To CbVIBW-iE.'CKOE BO3OeNCTBUE npu1 nonagaHnin MOnHWKA B MOJTHMENPUEMHKK
Ha nonacTtAax He 3aBMCWUT OT NONAPHOCTK;

- ecnu Heobxogumo, ans HanpaeneHWA OyrM Ha KOHKPETHYH MHTepPeCyoWY TOYKY Ha UCNbITyeMOM 06pa3u,e nc-
nonb3ywT TOHKUIA METANNUYECKUI npoeoa AMameTpom He 6onee 0,5 MM, onsi Yero, Hanpumep, NpocBepnMBaloT Yepea 1U30-
nﬂLl,I/lOHHbII‘:‘I cnon HebonbLuoe OoTBEpPCTME, HE NpeBbilLIallee JUaMeTpoM 2 Mm. an}K,EI,E BCEr0 Takon npoBoO4 MCNOMb3YHIT,
ecnn npoeogsAlan 4acTb HMXKE M30NALUMOHHOIo Gapbepa (Hanpmmep, TOHKWIA CNOM CTEKNOBONOKHA Hang KOHCprKLI,VIEI?i n3
yrﬂEI'IHaCTIAI{EI). Takoi nogxod noneseHd ans reHepaTopoB, pa60Tarou.|,Mx NP HU3KOM HanpsKeHU. Kcronb3oBaHWe Takoro
npoeocaa He BNUAeT OTpUUaTenbHO Ha pe3ynbTaThl UCNbITAHWA, T. K. OH NCNapAeTcA, Kak TONMbKO Ha4YMHaeT NPoTeKaTh TOK;

- YCTaHaBNEAKT U3MEPUTENBLHOE M 3anMUchiBaoLlee 060py,qoaaHme.

74

GostExpert.ru
https://GostExpert.ru/gost/gost-54418.24-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68259
https://gostexpert.ru/gost/gost-54418.24-2023?utm_source=pdf&utm_medium=68259&utm_term=page

FOCT P 54418.24—2023

C.3.2.4 VicnblTaTenbHbIN TOK

WMcnelTatenbHble TOKU BKIOYAKT NEpBLIA KOPOTKWIA yaap U ANUTENbHbIR yaap MOMHUK C aMNnuTyaamMu, YPOBHAMK
3apaga v yaensHbeIMW SHeprusMu, Kak ato onpegeneHo B Tabnuue C.1 ana YM3 |, 3oHa OA1. Yaapkl 06blbMHO Haknaabl-
BaloTCH B OOHOM paspsage. [NapameTpsl AaHHbIX UCMbITATENBHBIX TOKOB NpeacTaBneHsbl B Tabnuue C. 1. Kak onpegeneHo
B MOMHWEBOW 0BCTAHOBKE AN MHTEPECYLed peansHOW KOHCTPYKUMKM (YacTb NonacTv), 3T YPOBHWU UCMbITAHWIA Mac-
WwTabupoBaHbl COrNacHo MakTMHecKoMy BO3AENCTBUIO MPY pa3MeLLeHn ToYKM nonaganua. [1ea KoMnoHeHTa Toka MoryT
NPUMEHSTBLCHA B OQHOM paspsige, ecnv 3To BO3MOXKHO, UMW NPUMEHATLCA B OTAENbHBIX paspsagax, Kak npeanoXeHo B Ta-
6nuue C.3. MNapameTpbl 3TUX UCMbITATENBHBIX TOKOB Noka3aHbl B Tabnuuax C.7u C.2.

MpegocTaeneHne napameTpoB Toka B npedenax ux fonyckos [ (£10 %), W/R (=10 % /+45 %) n Qg (220 %) B
TOM e CaMOM MMMYMbCE, MOXET AOCTUraThCA C NOMOLLLI MPMBNM3NTENBHO 3KCMOHEHLMaNbHO 3aTyxaloLwero Toka ¢ T, B
avanasoHe 350 MKc, unu konebaTenbHOro MMMNynbca Toka ¢ aHanorMyHon yaenbHoi aHepriei, conpoBoxaaeMon Henpe-
PbIBHBIM TOKOM, MUTAIOWWM ocTaBlunica 3apad. KOMNOHEHT NOCTOSAHHOTO TOKa, MATAIOWMIA OCTaBLUYKCH YacTb 3apsaa,
OEMOHCTPUPYET NMKOBLIA ToK B AnanasoHe 200—1200 A £10 %, u Bpems pa3paga npotekaHus Toka coctaensaet 0,5 ¢ go-
nyckom 10 %, perynupyeMoe Ang Beofa HeobxoAuMor BENWYKMHLI 3apaaa ¢ agonyckamu cornacHo FOCT P M3K 62305-1.

C.3.2.5 [JaHHble, KOoTopble O0MKHbI BbiTh 3adMKCUPOBaHL! M BHECEHE! B MPOTOKON UCTLITaHUN

[omkHel BbITh 3adMKCUPOBaHBI 1 BHECEHBI B MPOTOKOM UCMBITAHWIA:

- thoTorpadun, onucaHne UcnbiTaTenbHON YCTAHOBKN U/UMW ONUCaHWE CXEMbl NCMbITaHWN;

- thoTorpadimnum nenelTyemoro obpasua o, B Te4eHue 1 nocne npoeBefeHus ucneitTaHuid. PekomeHgyeTcs NpoBOAUTL
CheMKy MHpakpacHelMK BUAeOKamMmepamu Ans onpegeneHns MecT NOKanbHOro neperpesa B Xo4e UCMbITaHWi;

- thoTorpadoun 1 onucaHue NoBpexaeHui ucneiTyemoro obpasua;

- 3HAYEHWs NapaMeTPOB OKpYyXKatlen cpefbl B nabopatopuv (Hanpumep, TeMnepaTtypa, AaBNeHne ¥ BNaxHOCTb);

- 0aTbl NPOBEAEHNS UCTIBITAHWA, OaHHbIE O NEPCOHANe, BLIMOMNHAIOLWEM W HabnoaatowWeM 3a UCTBITaHNAMM, a Takke
OaHHble 0 MecTe NPOBEeAeHWS UCTBITaHWs;

- onvcaHue nobeix OTKNOHEHWW OT NpoLeaypbl UCMbITAHUS;

- onucaHWe MpPOBEAEHUS KaXOOoro WCNbITaHUA € yKaszaHWeM MOnspHOCTA 3MeKTPoAa, aMnnuTyAbl HANPsBKEHUs U
dopm KpKBOK (NOKa3kIBad BpemMsa HapacTaHWsa UMMynbca U ANUTENBEHOCTL) U pesynsTaThl UCNEITaHWIA.

C.3.2.6 MNpoeegeHne UcnbITaHUA

[Mpw NnpoBeaeHWn ncnbiTaHnid cnegyeT cTporo cobngare Npasuna TexHWKKM 6e3onacHocTu.

McnelTaHua npoBodsaT cnegyowmnm obpasom:

1) U3MepSAIOT NapameTpbl OKpyKakLlei cpedbl B nabopatopuu;

2) KanubpyIoT reHepaTop 1 CpeAcTBa MU3MepeHUsi crneayowmnm obpasom:

- YCTAHaBMUBAKT BMECTO MCMNbITyeMOoro o6pasia NpoBOAALLYIO LWHY MW NaHens co CBOWCTBaMW Martepuana,
aHanorM4HeIMK CBOWCTBAM MaTepuana ucneiTyemoro obpasua;

- COEAVHSIIOT LUMHY UMK NaHenb ¢ 0BpaTHbIM UCMbITaTeNbHbLIM TOKOM reHepaTtopa,

- BBINMOMNHSAIOT UCNbITaHWe, NpKU 3TOM U3Mepsas JOpPMY KPMBOW MPUMIOXKEHHOMO TOKa;

- eCNy YPOBEHb TOKa v chopma KPMBOKM He HaxoaaTtea B npeenax gonycko [/ (210 %), W/R (—10 %/+45 %) u
Qpash (20 %)), TO perynupyloT napameTpel reHepaTtopa W NoBTOPSAI0T TPETWUIA M YETBEPTLIA Laru, noka He byaet
nony4yeHa Tpebyeman hopMa KpUBOIA;

- ybupaloT WnHY UNK NaHens 1 ycTaHaBn1BaloT UCnbITyemMbin obpasew;

3) BbINOMHAT UCMbITAHWE HA UCTbITYEMOM oBpasue;

4) NpoBOAAT OCMOTP MCMbITaHHOro obpasua U AOKYMEHTUPYIOT pesyneraTel;

5) ecnu HeoBXo4UMO, MOMELLAKOT 3MeKTPo B HOBOE MOMNOMEHWEe Ha UCMbITyeMOM obpasLe 1 NOBTOPSAIT Wwark 3) 1 4).

Y106kl NpOAEMOHCTPUPOBaTE COOTBETCTBUE YPOBHIO YM3 |, gomkHb! BbITh NPUNOXKEHBI CNEeayoLne MMNYNbChl TOKa
K cucTeme Ha ware 3). B 3aBUCMMOCTM OT KOHKPETHOWM OLEHKW BO3AEWCTBUA MOIMHUKM NEPBLIA uMnynsc obpaTHoro yaapa
(vcnbiTanma 1—3 B Tabnuue C.7) macwTabupyeTca no amnnutyge.

B nporpamme ncneiTaHwii 4omkHO BbiTe 060CHOBaHWe AnA MacluTabupoBaHWs MMMNYNbCOB NepBoro obpaTHoro yaa-
pa, Ucnonb3yemblx B TEPMUHAX NMUKOBOrO TOKa, YAEMNbHOW 3HEPrMn U ypoBHel 3apsga. CogepxaHve 3apsaa B UMNynece
ONWTENbLHOro yaapa ABNAeTcA NOCTOSHHBLIM MO ANWHE MOonacT, U M3roTOBUTENb AOMKEH yKasaTk KPUTEPUM YCNELHOro
NPOXOMAEHNS UCMBLITAHUIA NO OTHOLLEHWUIO K MPOrHO3UPYEMOMY CPOKY Cry»kDbl M MHTepBanam TexobcnyxuBaHmusa paccma-
TPUBaeMOoro anemeHTa.

MepBble Tpu uMmnyneca (neneitannsa 1—3 B Tabnuue C. 1) cnegyeT UCNone30BaTek AN onpegeneHua COOTBETCTBUA
BbIOPAHHOIO YPOBHSA MONHWE3aLMTEI KOHCTPYKLMK MONacTy UNKU roHgonsl 1 BAY B uenom (Kputepum yCneLHoro npoxox-
OEHUs1 UCMbITaHWIA), NOCKONbLKY cnefyoLie UMNynbehbl (UcnbliTaHua 4—6 B Tabnuue C.7) xapakTepusyloT M3HOC 3a cHeT
cofep)aHus 3apsana B AnNWTensHOM yaape.

HomkeH WcnonsL30BaThCA NPUTOAHBLIA MMMNYNBC TOKA AOCTAaTOMHOW BENWYWHE! Ans 3anycka ctonba ayru, 4tobbl
cosgaTtb HeoBXoauMbINM AYTOBOM pas3psaf UCMbITaTeNbHOro 3a3opa, NpeALllecTBYIOLEero ToKy ANUTensHoro yaapa B uc-
nbiTaHnax 4—~6.
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Tatnuua C.7— MapameTpbl UCNbITATENBHOIO TOKa, COOTBETCTBYHOLWME YPOBHIO YM3 |

WenbitaHve MKOBbLIA TOK, KA YoenoHas aHeprua, MIx/Om 3apan Qg Kn
1—3 (TpU 1cnbITaHUS) 200+ 10 % 10 (=10 % / +45 %) 100 + 20 %
4—6 (TpWU NCNeiTaHWs) — — 20020 %
HakonneHHoe copepxaHue 3apsga 900 £ 20 %
MpvumevyaHune — [nanazoHbl 4ONYCTUMbIX OTKITOHEHWA MCMblTaTeNbHbIX NApameTpoB OnpeaeneHbl B CooT-
BetcTBUM ¢ FOCT P M3K 62305-1.

C y4eToM NoBEpPXHOCTHOW 3PO3MKU MOMHMEMNPUEMHMKOB 38 CYET NPOBOAMMOrO 3apsifa NOBPEXAEHUE ABMNSAETCH KyMy-
MNATUBHBLIM. 3TO 03HAYAET, YTO HAKOMMEHHbIV 3apAa, NPOBOAVMbIA BO BPEMS UCMbITAHWA, MOMOXET ONpenenvTs UHTEepBan
00CNYKMBAHUA M YACTOTY TEXHMYECKoro obcnyxmneaHus, Hanbonee NPUONMMKEHHbBIX K peanbHbIM YCIIOBUSIM.

[nsi BCTPOEHHBIX B NONAcTM MONMHUENPMEMHUKOB MWKOBbLIA TOK K MO3TOMY yaenbHas aHeprus AoMmKHbl BbiTk Mac-
WwTabrpoBaHbl COrMacHO BO34eNCTBMIO MOINMHWK, Kak 3To onpedeneHo B 8.2.2. YpoBHW 3apaga, TeEM He MeHee, NoaaepKu-
BalOTCH, Tak 4YTo Aaxe DOKOBLIE NMPUEMHUMKU, BCTPOEHHbLIE B BEPLUMHY NOMACTU, AOMKHBI UCTILITEIBATHCA YPOBHAMW 3apsaaa,
yKkazaHHbIMU B Tabnuue C.1.

[ns KOHCTPYKUWMWA, B KOTOPbIX WCMOMb3YOT HECKONbKO MONHMENPUEMHMKOB, BCe YCTPOWCTBA CreayeT WUCMbITbiBaTb
Mo MOHOM NporpamMme MCMbITaHWA. ECnu KOHCTPYKUMA NONacT COCTOWMT M3 MHOTOYMCIEHHBIX MONTHUENPUEMHWKOB, U3ro-
TOBMEHHBLIX aHaNorM4HO, HE0BXOAMMO UCTBIThIBATE TONMBKO OAHO W3AENMEe Ka)aoro TMNa Kak 4acTb UCNbITaHKA 3Toro TMNa.

Kpome Toro, ans nnowagok ¢ BO3AeNCTBMEM 3UMHIMX MOMHWIA JOIMKHBLI UCMOMb30BaThCA CNeayoLLmMe MMNYIbCbl (Mc-
neitTaHue 7—X B Tabnuue C.2, X gomkeH ObiTb HE MeHee AEBATW [TPU OOMNOMHUTENBHLIX UCMBITAHWUS] ANS OOHOMO OTOEMNb-
HOro aNeMeHTa 3allWThl) ANS XapakTepUCTUMKKN M3HOCA TOMEK MOMTHUENPUEMHUKOB, Hanbonee BrMaknx K BEpLUMHE NonacTu
3a CYET CoAepKaHua 3apsga ANUTENBHOTO yaapa 3UMHEen MoMHUKU. SnemMeHTy MOXeT noTpeboBaTthes 3ameHa nocne paga
MCMbITaHWKA M3 Tabnuubl C.2 (3TO 03Ha4YaeT, YTO AOMNYCKaeTcs NpepbiBaTh MCMbITaHWE NOCNe MUHUMAanbHbIX OEBATU U 3a-
MEHSATL 3NIEMEHTbI Nocne Kakux-nmbo ucnbitaHu 10—X B TOM cniyvyae, ecnu 310 Hagnexalimm obpazom oopmIeHo B
oT4yeTe 06 UCMbITaHWK), U U3TOTOBUTENb JOIMKEH 3aTeM cpaBHUTbL M3Hoc CM3, oBHapyxeHHbIA B X04e UCMbITaHWI, a Takke
OXMO2EMBIA U3HOC B COOTBETCTBYIOLLEM MECTE, M UCMONL30BaTh NOMYyYeHHY MHhopMaLUWio ANS aganTauuy LMKIOoB Te-
X0BCnyXMBaHNA HA KOHKPETHOW NNoLlagKke.

Tabnuua C.2— NapameTpbl UCNLITATENBHOIO TOKA ANA UCNBbITAHWA HA BO3AENCTBUE 3UMHUX MOMHWUIA (MakcMansHas
ANUTENBHOCTL 1 C)

Necnbitadue | MuKoBbI TOK, KA | YoenoHas aHeprua, MIx/Om 3apan Qe KN
7—X (X2 9) | — | — 600 + 20 %
HakonneHHoe cogepxaHue 3apaga (3MMHAA MOMNHWS) MUHMUMYM 3 pasa no 600
MpumeyaHue — [luana3oH OOMYCTUMbIX OTKITOHEHWA UCMLITATENLHOMO 3apsia OnNpeneneH B COOTBETCTBUAU
c FOCT P M3K 62305-1.

[ormkeH ncnonb3oBaTbCH NPUrogHLIA MMMYNBC TOKA AOCTATOYHOW BENUYMHEI ANS 3anycka ctonba ayrv, 4tobbl coa-
naTtb HeobxoaMMEIi AYroBOM pa3psag UCTbITaTENLHOMO 3a30pa, NPeALUeCTBYHOLLErO TOKY ANMTENLHOTO yaapa MOINHWK.

C.3.2.7 OueHKa pe3ynsTaToB NUCMNbITaHWA

Mocne vcnbiTaHWiA cnefyeT BbIMOMHUTL TLLATEMBHYK OLEHKY COOTBETCTBUSA WCMLITAHHLIX 06pa3LoB KpUTEPUAM
YCMNELUHOro NPOXOXOEeHUS UCNbITaHWA. KpuTepumn B TOM Yncne OOMKHBI BKMOYATL NapaMeTp LUyma, YCIOBWUA OLEHKKU MNo-
BEPXHOCTHOW 3P03UMK, MPOCTOThI 3aMeHbIl, Apyrve ycrnoBus, Heobxogumbele Ona oueHKK, ykaszaHHon B C.3.2.1.

[na npoxoxneHua MCNbITaHWIA Ha BXOXKAEHWE QYW W3rOTOBWUTENb AOIPKEH ONPEedennTb npennonaraeMmoe Bo3gen-
CTBME Ha paccmaTtpuBaemMele YacTu B3Y, cpaBHUTE nNpegnonaraemble MHTepBanbl 00CnyKUBaHWS C pesynsratamn Uchbl-
TaHWiA U NOATBEPAMTE, HTO M3HOLLEHHbLIE YaCTW KOHCTPYKUMIA MOTYT ObiTb 3aMeHeHbl Be30nacHo, a Takke Kak NnaHupoBa-
10Cb B KOHLIE CPOKa CMybbl.

C.3.3 UcnbiTaHMe NPOBOAUMbLIM TOKOM

C.3.3.1 Uenb ncneitanns

McnbiTaHne NpoBOAAT C BEPTUKANbHLEIMU MONTHUEOTBOAAMW, COEAUHUTENBHBIMW 3NEMEHTAMM U APYTMMW MeXaHu4e-
CKW JKECTKUMW UIMM TMOKUMKM COEOMHEHWAMM, KOTOPbIE HAaXOAATCH Ha MyTU(AX) NPOXOKAESHNA TOKa MEXAY MOMHUENpUeM-
HUKaMU 1 cUCTEMOW 3a3emrieHns B3Y.

3TO UCMBLITAHUE UCMOMNBL3YIOT ANS OLEHKU:

- NPOBOOWMOCTM TOKa MOMHWM;

- NOBbLILLEHNA TEMNePaTypbl B NPOBOOHWKAX, M30NALWW NPOBOOHWKOB, COEAWMHEHUAX M OCTallbHbIX YacTEW KOH-
CTpYKLUMH;
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- oyroo6pa3oBaHusl U UCKPEHWS B COEOMHEHWUSX YpaBHUBAHWA MOTEHUMANOB, NOALWMHUKAX, CKOMb3ALMX KOHTaK-
Tax, UCKPOBbIX PaspaaHuKax, WeTkax U o6LUMX CoequHUTENbHBIX 3nemMeHTax;

- BNUAHUA MarHUTHBIX CUM;

- COOTBETCTBUSA SNEKTPONPOBOAHOCTU KOMMO3UTHBIX MaTEPUANOB M3 YrMepoLHOrO BOMNOKHA U NPUBOOOB.

C.3.3.2 Obpa3zeu Ans UcnblITaHWA

O6pasey Ana vcnelTaHM AOMKEH NpeacTaBnATe cobon nonHomMacwTabHoe cepuiiHoe U3genve B BUAE YacTen unm
HeBOoNbLUMX Y4aCTKOB MOMHUEOTBOAOB UMM MPOBOLSALLMX KOHCTPYKLMIA, B KOTOPbIE BXOAAT NPUBOALI MEXY KOHCTPYKLMOH-
HBIMK YacTAMM UM Y3namu, TaKUMK Kak KNeeBble MeTanManpoBaHHble COEAMHEHUS, XKECTKME COEOMHEHWNS, NOALLIMMTHUKA
unm wetku. O6pasiibl KOHCTPYKLMKW AOMKHBI BbITh 4OCTATOYHO GONBLUMMK ANA XapakTepHoro pacnpeaeneHsa Toka Mon-
HWUW, KOTOpPOE HeobXxoAUMO JOCTUYL.

CoeauHMTENbHLIE 3NeMeHTbl BHYTPW NonacTel MoryT UCNbITeiBaTbCA 6e3 NonHoro BcTpaMBaHus B 06onoYky nona-
CTW. 3TO NO3BOMAET TLWATENBHO OLEHWUTh XapakTepUCTUKLA B XOO€E W Nocne UCTbITaHus.

C.3.3.3 UcnbiTaTtenbHana ycTaHOBKa

WMcnelTaTenbHyto YCTaHOBKY M MCMBITYeMblid oBpasel, noaroTasnmMBaloT K UCNBITAHUAM creayowmMm obpasom:

- YyCTaHaBMUBAIOT UCMbITYEeMBIA 0Bpasel B KpenneHuu, KOTopoe AOMKHO NMPOYHO ero yaepxueate U obecnedmsats
paccTosiHie A0 ApPYTrMX NPOBOASALLMX NOBEPXHOCTEN He MeHee 1,5-KpaTHOro MUHMMAarnbHOTO PacCTOSHUS AYroBOro paspsi-
na, Kak ato onvcado B FOCT 1576.2, a takxke [8], nyHkm 4.2, Taknm 0bpazoM, 4Tobbl HE BMWMATL Ha pPe3ynbLTaThl UCTbITAHWUA,

- 3a3eMIIAT BCK annapaTypy Ha Kopnyc uchbiTyemoro obpasua, koTopbli 06bI4HO 3a3eMIeH;

- nopcoeduHsoT obpaTHbI NpuBog reHepaTopa K cbopke Tak, YToBbl UCnbITaTeNbHbIE TOKM OTBOAMIMCL OT 06-
pasua Takum ke obpasom, kak ecni Bbl B NonacTe WK OPYryk KOHCTPYKUMIO nonana monHua. MNMonapHocTe reHepaTtopa
06bLIYHO 3HaYeHUs He MeeT. YBexaarTca, YTO KOHTPONMPYIOTCS MarHUTHBIE CUILI U ApYrie B3auMOAENCTBUS, UMetoLLue
OTHOLLUEHWE K TOKY, MpOoTeKaloLeMy BHYTPW YyCTaHOBKU, TakuM obpasom, oHu ByayT oToBpaxaTb peanbHyto cutyaumio. Ha
pucyHke C.714 nokasaHa TUNNYHAas KOMMOHOBKA MCMLITATENBHOTO CTEHAA;

- yCTaHaBNUBAKT AATYMKU U M3MepuTensHoe oGopynoBaHue.

MpumeuvaHne — lMonykoakcuansHas KOMMOHOBKA NMPOBOLHUKOB U MCMBITYEMbIX 0BPa3L0OB MOXET UCMONb30-
BaTbCHA ANA MUHUMM3ALMM MArHUTHBIX CWM 3@ CYET TOKOB B MPOBOAHWMKAX, KOTOPLIE MEepenarT UCMLITATENbHLIA TOK K
o6pasuy M OT Hero, a Takke ONd OOCTWXEHWS peanucTUYHOMO pacnpedeneHus Toka Yepea obpasel. Ha pucyHke C. 14
nokasaHa TMNUYHAs KOMMOHOBKA ANS UCMBITAHUA CeKUMKM nonacty BAY. MaMepeHus WHAYKTUPOBAHHLIX HANPSKEHWA B
3MNEeKTPONPOBOLKY, KOTOPAsA MOXET BbiTe CMOHTUPOBaHA B NOMNACTU, TaKKe MOXKET BbiTh coenaHa B X0[4e WCTbITaHUA Mpo-
BOAUMbIM TOKOM, KaK aTO ONMCcaHo B pasgene 8.

Mepeknwoyarens

[eHepaTop ToKa

KoakchanbHblil oBpaTHbIA

NPOBOAHWK (TOHKasA anioMuHeBas
nnacTuHa)

OBpasel Ana ucnbiTaHuia

PucyHok C. 74 — lNMpumep UcnbiTatensHOro cteHaa Ans UCnbiTaHWi NPOBOANMBLIM TOKOM
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C.3.3.4 VcnblTatenbHbliA TOK

MpuknagbiBaemble MCNbITATENBHBIE TOKW BKIMOYAKOT MEPBbLIA KOPOTKMA yOap ¢ amnnuTygamu, YpoBHW 3apsaja u
yAENBLHOW 3HEPrUW, Kak npeanonaraeTca Ans MOMHUEBOW OBCTAHOBKW, KaK 3TO ONPeneneHo M3roTOBUTENEM ANS KOHKPEeT-
HOWM KOHCTPYKLUUK. BaxHble napaMeTpbl 3TUX UCMLITATENbHbLIX TOKOB NokasdaHsl B Tabnuuax C.3 un C.4.

KoHKpeTHbIe MCMbITAaTENBHLIE TOKW, KOTOPBLIE HEOBXOOAUMO NPUIOXKNTB, 38BUCAT OT YPOBHSA 3aLLKTLI, KOTOPLIA Onpe-
AeneH AnA UCMbITYEMON KOHCTpYKUuM B3Y. AMNNnWTYabl MCnblTaTENbHOrO TOKa, KOTOpble HeoBXxoaumMo NpunoxuTb K 06-
pasuam, NpeacTaBnsaioWwUM TONBKO YacTb NPOBOAALLErO NONEPEYHOr0 CEYEHUST KOHCTPYKUMK (HanpuMep, ABa napannerns-
HbIX BEPTUKAmNbHLIX MOMHMEOTBOAA B NONACTK), AOMKHLI OblTh paccyMTaHbl cornacHo 8.2.2 ana nonactei. Marotoeutens
OOMKEH ONpesennTs NapaMeTpbl UCTbITATENLHOMO TOKA, OTPULLATENBHO BO3AEWCTBYIOLLUE Ha KaXKAbIA MyTh TOKA U KaXKAYIo
MOBEPXHOCTL pazfena KOHCTPYKUMK. Takoin Tok YacTo noeeiwaeTtca Ao 50 %, 4To SBnseTcs NpUYnHON BO3MOXKHOMO AWUC-
banaHca B pacnpegeneHny Toka rno nonepeyHoMy CEYEHWUH KOHCTPYKLWA.

MoppobHbIA aHanu3 pacnpeneneHns ToKa 1 CBA3aHHbIX AMIEMEHTOB TOKa B Pas3nuYHbIX NYTAX KOHCTPYKLUWK MOXET
BbIABUTb, YTO NapaMeTpbl KpMBOM He COOTBETCTBYIOT MMHEMHOMY MacluTaby ¢ NMKOBOM BENWYMHON ToKa. B TeXHWYeckux
YCMOBUAX UCMBITAHUS OOMKHBI BbITe ONpeAeneHbl apryMeHThI B NOMNb3Yy MaclUTabrvpoBaHHbLIX NapaMeTpoR TOKA.

C.3.3.5 aHHkle, KoTopble O0MKHbI BbITe 3ad)MKCUPOBAHL! U BHECEHBI B MPOTOKON UCMLITaHWUIA

[omkHbl BbITh 3aOMKCUPOBAaHBLI U BHECEHBI B MPOTOKOI UCTbITAHWUIA:

- thoTorpacun, onUcaHne UCNbITAaTENbHOW YCTAHOBKU W/WINW ONUCAHWE CXEMbI UCTIBITaHUR;

- poTorpachmm Tovek BBOAaA,;

- choTorpadpmum UcnsiTyeMoro obpasia 4o, B Te4eHWE W Nocrne NpoBeaeHNs cnbiTaHni. MoxeT ObiTb NonesHa cbem-
Ka MHhpakpacHbIMK BUAeOKaMepamin Arst onpefeneHs MecT NokansHoro neperpeea B Xo4e UCTbITaHui;

- hoTorpachmm 1 onucaHve NoBpeaeHUn ucneiTyemoro obpasua;

- 3HaYeHWNs NapamMeTPOB OKpYKalLlel cpeakl B nabopatopuu (Hanpumep, TEMNepaTypa, OaBNeHne U BNaXHOCTb);

- [aTbl NPOBEAEHNUSA UCMbITAHWIA, JaHHbIE O NEPCOHANE, BLIMOMHAKLEM ¥ HabNo4aLwem 3a UCTbITAHUAMMK, a TaKkKe
[aHHble 0 MecTe NPOBedEHWA UCTIbITAHWSA;

- onucaHve NbbIX OTKMOHEHWIA OT NpoLenypbl UCNLITaHUS;

- ONUcaHWe NPOBEOEHMA KaXO0ro UCMbITAHUSA C YKa3aHWEM MOMAPHOCTW 3MeKTpoda, aMnnuUTyabl HAMPSXKEeHUs U
hopM KpUBOW (NOKa3blBAA BPEMSA HapacTaHWs MMMNyNbca W ANMUTENbHOCTL), YAENbHBIE 3HEPrAM WU NMEPEHOCHI 3apsaaa B
NPUMEHUMbIX MECTax MCMbITaHWIA, pe3ynsTaTbl MCNbITAHWIA.

C.3.3.6 lNpoeeneHne UCcnbITaHWIA

[Mpn NpoBegeHWMU UCMbITAHWIA CrieayeT CTporo cobnoaaTe npaBvna TEXHUKK He3onacHoCTU.

McnbiTaHns npoBogAT cnegyrLwmm obpasom:

1) namepalT NnapaMeTphbl OKpyKaloLlel cpeakl B nabopatopuu;

2) kKanubpytoT reHepaTop U CPeacTBa U3MEPEHMWIA crieayowmmM obpasom:

- OTCOEOWHSIOT FrEHepPaTop BLICOKOrO U 0BpaTHOro Toka OT UCMbITyeMOro obpasLa v NoACOeQUHAKT K TOKoBeay-
el LMHe BO3re UM BMECTO MCnbiTyemoro obpasua. LvHa gomkHa uMeTb Takue e CBOMCTBa MaTepuana, Kak
W y Matepuana ucneiTyemoro obpasua;

- BbIMNOMHAT UCMLITAHWE C LUMHOW, U3Mepsas hopMy(bl) KPUBOW MPUMNOXEHHOTO TOKA;

- ECNW YPOBEHb TOKA UK hopma KPUBOWM He HaxoaaTcs B npenenax gonyckos [/ (10 %), W/R (—10 %/+45 %)
M Qfasn (220 %)), TO perynupytoT napameTpbl reHepaTtopa v NoBTOPAIOT BTOPOW W TPETWIA waru, noka He Gyaer
nonydeHa Tpebyemas dopma KpUMBOW;

- yOMpaloT LWMHY U CHOBA MOACOELUHSAOT reHepaTtop K UcneiTyemMomMy obpasLy;

3) oumwaoT obpasel COOTBETCTBYIOLLMM CNocobom, youpas Nbinb, MHOPOAHLIE YacTULbl 1 OpYrMe 3arpsa3HATEnNM,
KOTOpLIE MOTYT OTPULATENBHO BAWATL HA PE3yNnLTaThl UCMbITAHWS;

4) n3mMepsIoT NOCNeaoBaTENBHOE COMPOTURIEHWNE UCTBITYEMOro obpasua ¢ y4eToOM KpUTEPUEB YCMELLHOTO NPOX0XK-
OEHUA UCMBbITAHWIA,

5) npoBogAT UcnbiTaHWe obpa3sua;

6) BLINOMHAKT OCMOTP UCMLITAHHOrO 06pasLa U AOKYMEHTUPYIOT Pe3ynsTaThl;

7) NoBTOPAIOT WarK 5) 1 6), ecriv B COOTBETCTBUU C NIaHOM UCMbITaHUIA HEOOX0AUMbI AONONHUTENEBHBLIE UCMbITAHUA.

Y1066l NpOAEMOHCTPUpOBaTE cooTBeTCTBME YM3 |, 4OMKHbI BbITh NPUMNOXKEHLI Credyiowmne UMNYNLCEHl TOKa K Cu-
cteme Ha ware 5). B 3aBUCMMOCTM OT KOHKPETHOW OUEHKM BO34ENCTBMA MOMHMMW NepBbld nmnynec obpaTtHoro ygapa
(ncnbitTanna 1—3) macwTtabupyeTtca No aMnnuTyge.

B nnaHe wcnbiTaHWi JOMmKHO ObITb 0D0CHOBaHWE ANs mMacliTabyvpoBaHWus MMMNYNbLCOB NepBoro obpaTHoro ygapa,
MCMOMb3yeMbIX B TEPMMHAX MUKOBOIO TOKA, YOENbHOW 3HEpruM U ypoBHel 3apaga. CopepxaHwe 3apaga B UMMynNbee
ONUTENBHOrO yaapa sBMNsSeTcs NOCTOSHHEIM MO AMVHE nonacTtu. M3roToBMTenb JOMKEH yKa3aTh KpUTEPUIA YCMELLHOIO Npo-
XOMOAEHUS UCTBITAHWIA MO OTHOLUEHUID K MPOrHO3MPYEMOMY CPOKY Cry0bl M MHTEpBanam TexobcnyKMBaHusA paccMmaTpu-
BaeMoro aremeHTa.

[lna HenoOBWXHbBIX 3NEMEHTOB COeAVMHEHMI (KabenbHbIX HAKOHEYHUKOB, DONTOBLIX COEAWHEHWIA U OPYTUX HENOA-
BUMXHBIX YacTeln) J0IKHa UCMONb30oBaTbCA NOCNeNoBaTeNbLHOCTL UCNbiTaHui no Tabnuue C.3. MNepBbie Tpy umnynesca
(ucnbiTanna 1—3 B Tabnuue C.7) 4OMKHBI UCNONL30BATLCA ANA OnpedeneHWs cOOTBETCTBUSA BblibpaHHoro YMS3 wnenbl-
TYEMOW KOHCTPYKLIMU (KPUTEPUK YCTELLIHOMO NPOXOMAEHWSA UCTILITAHUNA).
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Tabnuua C.3— [MapameTpbl UCMbITATENBHOMO TOKA, cOOTBETCTBYHOWME YM3 |

WenbiTadue | [MKoBbLIA TOK, KA | YnenbHas aHeprus, MOx/Om | 3apan Qe Kn
1—3 (TpW UCTIbITaHNS) | 200 + 10 % | 10 (-10 %/+45 %) | 100 + 20 %
MpumevyaHune — [uanasoHbl AONYCTUMbIX OTKIOHEHWA UCMbITATENLHLIX NAapaMeTPOB ONpeneneHsl B COOT-
setcTBuMM ¢ FOCT P M3K 62305-1.

,D,J'!ﬂ rmbKmnx nyTeﬁ (HCKpOBbiX Pa3pAOHMKOB, CKOMb3ALWMX KOHTAKTOB, LWEeTOK, NOOWWNHWUKOB, U T. J:L.) 3po3uA oc-
HOBaHWA OYyrn 3a cHeT BO3OEWUCTBUA 3apAfa ygapa c 6onbLon NPOOOITKUTENBHOCTBHD TakXe O0ITKHa ObITb BKNKOYEHA,
W JOMKHa MCNOMb30BaTbCA MocrneaoBaTenbHOCTb UCMbITaHWKA no Tabnuue C.4. Co,qepmaHme 3apAaga MMnynbCoB TOKa
ONUTENBHONO yaapa ABNAeTCA NOCTOAHHBIM MO OANWMHE NnonacTu, a M3rotToBUTENb OOMKEH YKa3aTb KPpUTEPUK yCNelwHoro
npoxoxgeHua MCMbITAHUIA MO OTHOLUEHWIO K npegnonaraeMomy CpoOKy WM MHTepBanam TeXHWYeCKoro OﬁCJ'Iy)KVIEaHMﬂ pac-
cCMaTtpmMBaemMoro KOMNoHeHTa.

C Yy4ETOM 3P03UN MCKPOBLIX pa3pAdHUKOB, CKONb3ALLWMX KOHTAKTOB, LWWETOK, NoAWWUNHWKOB, U T. O. 3a CYeT NpoBO-
OMMOro 3apaga yu.Lep6 6y,aeT KYMYINATUBHbBIM. 370 03Ha4aeT, YTO HaKOMMeHHbIN 3apdaa, FIDOBO/:I,MMI:»II:;I B XO4€e UCNbITaHNA,
NOMOXET onpefennTe MHTEPBaNn MeXay nNpoBepKamMK, 4acToTy 3aMeHbl, eClik 6y,ELET npunoxeHa peanuctriyHad obLwas
BENMWYMHa 3apana.

Tabnuya C.4— NapaMeTpbl UCMbITATENBHOIO TOKa, cooTBETCTRYOWME YM3 | (4na rubkux nyTei)

WenbiTadue MUKOBBLIA TOK, KA YnensHas aHeprua, MOx/Om 3apan Qe Kn
1—3 (TpW UcneITaHKUs) 200 £ 10 % 10 (=10 %/+45 %) 100 + 20 %
4—6 (TpW UcnblTaHWs) — — 200 + 20 %
HakonneHHoe cofepxaHue 3apsga 900 + 20 %
MpumevyaHune — [Inanas3oHbl QONYCTUMbIX OTKMOHEHWA UCMbITATENBHLIX NApaMeTPOB OnpedeneHbl B COOT-
BetcTBuM ¢ FOCT P M3K 62305-1.

KpomMe Toro, Ansa nnowanok ¢ BOo3geNcTBMEM 3MMHMX MOMHWIA OOMKHBI MCNONb30BaThbCA CNeayroWwne UMMNynbChl
[menbiTaHne 7—X B Tabnuue C.5, X — gonxeH 6biTe He MeHee 9 (3 4ONONHUTENbHLIX UCNbITAHWSA ) 4115 O4HOTO OTAENBHOro
aMNeMeHTa 3aluThl] ANA XapakTePUCTUKN M3HOCA MCKPOBLIX Pa3psaaHMKOB, CKOMBb3ALLIMX KOHTAKTOR, LLETOK, NOALUUMIHUKOB,
W T. O. BNeMeHTy MoxeT noTpeboBaTeCa 3aMeHa nocre paga ucneitTaduii no Tadnuue C.5 (3To 03HaYaeT, YTo JonycKaeTcs
npepeiBaTh UCMbLITAHWE WM 3aMEHSITb U3HOLUEHHbIE 3NEMeHTbl Nocne Nbbix UCMbITaHUA 7—X, ecnn 310 Haanexallum
o6pasom ochopmrneHo B oTyeTe 06 UCMbITAHWKW), U U3rOTOBUTENb A0MKEH cpaBHUTE u3Hoc CM3, o6HapyXeHHbIA B Xoae
UCMbITAHUW, a TaKKe OXUWOaeMblii M3HOC B COOTBETCTBYHOLUEM MecTe, U MCMOMNb30oBaTh MOMyYeHHYH MHOpMaUn ansa
aganTauny LMKNOB TEXHMYECKOro obenyuBaHUsa Ha KOHKPETHOW Nnollagke.

Tabnuya C.5—NapameTpbl UCMbITATENBHOMO TOKa A8 UCMNbITAHWA HA BO3AEACTBUE 3UMHUX MOINMHWIA (MakcumarbHast
anutensHocTe 1 c)

WcnbiTanve MukoBkIA TOK, KA YanensHas aHeprua, Mx/Om 3apag Qqagn: Kn
T—X (Xz9) — — 600 + 20 %
HakonneHHoe cogep:xaHue 3apaga (3UMHAA MOMHKA) KpatHoe (MuHumansHo) 600
MpumevyaHne — [nana3oHbl OONYCTUMbIX OTKIIOHEHWI UCMBITATENBHOrO 3apsga onpefeneHbl B COOTBET-
cteun ¢ FOCT P M3K 62305-1.

C.3.3.7 OueHka pesynsTaToB UCMbITaHWUIA

CuunTaeTcs, YTO COeOUHUTENbHbIA AaNeMeHT UMK aNeKTpUYeckue MHTepdeicbl NPOLNKU UCNbITaHWe, ecnin npegHa-
3HAYEHHAas ANeKTPOMEXaHUYeckan yHKLMOHaNsHOCTL 3NeMeHTa ABNAETCH HEHapPYLLEHHOW, BKINOYas crieayioLee:

a) He obpaasyeTcs gyra, HaHocsLwas Bpe yHKLMOHANBHOCTU B XOA4E NocnefoBaTensHOCTU UCTBITaHWIA, Kpome 06-
pa3oBaHWA eCTeCTBEHHON OYyri NPy COEAMHEHNN C ABWXKYLLMMWUCA YacTaMK, BKNIOYaa OTKPbIThIE OYTW, KaK YacTb KOHCTPYK-
UKk (MCKPOBbIE PaspAOHUKKM, LLETKK, CKONb3SALWMWE KOHTAKTbl U T. 1.);

b) kKOHTaKTHOE COMPOTMBMNEHUE ANSA HEMOABWMXHLIX METANNMYECKUX COEQUHEHUIA, U3MEpPEHHOe NabopaTopHBIM MU-
KpoommeTpoMm, nogawwmm 10 A Ha mansie 06pasLbl U U3MEPAOLLMM C UCNOMb30BAHUEM M3MEPEHUIA COMPOTURMEHNUS Ha
YeTbIpEX 3aXMMaXx, Kak MOXHO Dnvxe K aNeMeHTy coefMHeHus, ¢ peaynstatoMm meHee 1 MOMm. B criyyae korga anemeHT
COedMHEeHWA N NPOBOOHUK(M) M3rOTOBMNEHEI U3 HEPXKABEIOLER cTanu, gonyckaerca sHaveHue 2,5 mOw;
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C) B Xo4e oCcMOTpa, W3MepeHus W/Unu ncnbiTaHWin He oBHapyeHo BPedHOro M3MeHeHUs (OYHKUMOHaNBLHOCTH Co-
EOVMHEHWUIA, BKIIOYAOLWMX YITEennacTuk;

d) Ha HenoABWHKHOM COEAVUHEHWUN HE BUAHO HUKaKUX TPELUUH B pe3ynsTaTe 0CMOTpa NUUa C HOPMAanbHbBIM 3peHueMm,
UM Hocawero o4vkn (6e3 yBenudeHus), HeT ocnabrneHHbIX YacTen unu gedopMaumu, yxyawawLlel ee HopMarnsHoe Uc-
Nnonb30BaHWe;

€) ona BoNTOBbLIX 3aXUMHbBIX COEANHEHWIA KPYTALLWA MOMEHT NMpu OTBMHYMBaHMM Bbiwe 0,25 1 MeHee 1,5-KpaTHoro
KpyTsLlero MomeHTa npu 3atskke. Mpn Hanuymm coefuHeHWn ¢ Bonee Yem OOHWM MOBOPOTOM MCMbITHIBAETCA TOMLKO
MOMEHT OTBMHYMBAHWSA NEPBOro NoBOpPOTa;

f) onsa 6e3BUHTOBELIX ANEMEHTOB, TaKWUX KakK CKaTble COeaUHMTENBHBbIE ANEMEHTHI, KaXablA NnpoBoaHuWK obpasua gon-
YKEH MCMbITEIBATLCA HE3ABMCUMO Ha MexaHW4yeckoe pactarumeatowee ycunue, pasHoe (900 £ 20) H B TeueHue 1 MuH. Y
COEAMHEHWI C MHOTOMXWIMbHBIMU MPOBOAHMKAMMW KOkl MPOBOAHWK MCMbITEIBAETCS MO OTAENbHOCTH. CyMTaeTcs, YTo co-
edVHWTENbHBIA aNeMeHT NPOoLUEen UCMbITaHWs, ecrnv ABWXeHVe NPOBOAHMKA B XOA4E WUCMbITaHWsA cocTaensieT MeHee 1 MM 1
OTCYTCTBYET NOBpexXdeHne coeaVHUTENS NN NPOBOAHWKA,;

g) KOHCTPYKTMBHAaSA LENOCTHOCTE MONAacTu UMW CeKUMW NonacTy He HapylleHa noa Bo3aencTBuem Toka. Marotosu-
TeMb KOHKPETHOTO KOMMOHEHTa UNK CUCTeMbI 0BA3aH OLUeHWTE, ABNAKTCA N NOBPEXAEHUA NpUemMnemMbIMy, U 3a00KyMeH-
TupoBaTh, 4To B3Y MoxeT npogormkars aKCnyaTMpoBaThCs 4O Credyollein NnaHoBoW MpoBepKy.

[ns KOHCTPYKUMIA UK 3rEeMEHTOB, KOTOPblE NpeaHasHa4yeHbl ANs 3aMeHbl B X04e HOpMarnbHOW akcnnyarauuu, na-
roToBUTENb OOMMKEH CPaBHUTEL Npeanonaraemble WHTepBarnel 0bCnyXMBaHWS ¢ pesyneTatamMmu UChbITaHWi 1 Bepuduumpo-
BaTb, YTO M3HOLLEHHbIE AeTanu KOHCTPYKLMIA MOTyT BblTe 3aMeHeHbl 6e30MacHo W, Kak NNaHMpoBanock, Nepeq NcTeHeHu-
€M WX cpoKa crnyX6Bbl.
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MpwunoxeHue D
(cnpaBo4Hoe)

OueHka BO3OeACTBUA MONMHUKU

D.1 O6wme nonoxeHnsa

B pasgene D.2 onucbiBaeTca MeTOAONOMNS onpedeneHns cpedHerodoBoro KonM4ecTsa yaapoB MOMHUK, nonaga-
owmx B B3Y B coctare BAC. Metogonornsi cogepXuT ykaszaHua no oLeHKe JaHHOro napameTpa npw BO3gencTBuM pas-
MWYHBIX YCMNOBUA, KOTOPbIE BbINY BhIABNEHE! MO BCEMY MUPY.

B pasgene D.3 pasbACHAKTCA TEPMUHBI.

B pazgene D.4 npueegeHa oueHKa BEpOATHOCTM NoBpexaeHnsa BIY.

B pasnene D.5 npuBeneHa ougHka BenuynHel yuwepba L, HaHeceHHoro B3Y.

D.2 MeTogonorus onpegeneHvsi cpegHeroqoBoro kKonv4yecTea yAapoB MOMHWW UMK yaapoB MonHuv B BAY
B coctaBe BOC u MonHMeBas akTMBHOCTL BOCXOAALWMX MOMHUWA

D.2.1 O6wue nonoxeHus

[aHHaa meToaonorva He ABNSETCA TOYHOW B €€ HblHeLWHel chopMe 1 HeoBxoaAMMO OnpeaenvTe 3HaYeHUs unu gua-
Ma3oH 3Ha4eHWI, a TaKke COOTBETCTBYIOLLME HEONPEAENEHHOCTW Pa3nuyHbIX napameTpoB. Ecnv HeoBxoanmel pesynsTta-
Tbl BbICOKOW TOMHOCTMW, TO HEOGX0AUMO OonpedennTh 3Ha4YeHWA U YMEHbLUWTL HEeONPeaerneHHOCTH, CBA3aHHbIE C KaxabiM
napameTpoM. 3TO MOXHO cAenaTb C NOMOLLLIO MONEBOro aHanusa u KanmbpoBsKw.

D.2.2 OnpegeneHve cpeaAHeroqoBOro KoruyecTsa yaapos MonHuu B B3Y 3a cueT oLeHKU yBenu4yeHUs
KoachhbuumeHTa MeCTOHaXoXOeHUA AN yyeTa BOCXOAALMX MOMHUNA

Kak ckasaHo B pasgene 7, KO3ahUUMEHT pasmelleHns Cp, MOXKET MCTONb30BaTbCA AMNA y4eTa MECTHOTO YBenuye-
HWA 4acTOTbl MOMHWA (HAaNpUMep, ropHas MECTHOCTb) W KONMHECTBEHHO ONpedensaTh YBENMYEeHe BOCXOOALMX MOMHWA,
MHULUMMPYEMbIX NPW ONpPEeaeneHHbIX YCI0BKAX, KOTopble BNaronpyuATCTBYIOT NEpexXBaTy MHWLMUPOBaHHbLIX OT B3Y mMonHWiA.

Ngg, KOTOpoe onpefdeneHo B 7.2.2, UCNONb3YeTCA ANA HUCXOAALLMX MOMHWA U NPaKTUHECcKM He MMEeeT OTHOLIEHWS
K 4acToTe BOCXOOALIMX MOMHUIA OT BbICOKUX KOHCTPYKLWMIA; OOHAKO [ANA OLEHKU rofoBoro konuyecTea Ny pekoMeHayeTcs
B 7.2.2.4 ucnonb308ath ko3@UUMEHT pasmelenns Cp C Lenbio perynupoBaHns BeidncneHHoro Ny f, 4tobel oHo cosna-
gano ¢ akTM4ecKorn 4YacTOoToN yaapoB MONHWKM, Kacawwmuxcs B3Y, yBenvMyeHHOe Ha KONMUYECTBO BOCXOAALLMNX MOINHWUA.
B pesynerare Kos(MUUMEHT pasMeLLeHns 3a CHET MOMHNEBOW akTUBHOCTM B 3UMHUI nepuod Cpy, CTAHOBMTCA CpaBHU-
TENbHO BLICOKMM B MECTax CO CPaBHUTENbHO BbICOKOM MOMHNEBOW aKTUBHOCTLIO B 3MMHWIA Nepuog, (T. e. korga MonHWeBas
aKTWUBHOCTbL 3UMOW BLICOKAS MO CPABHEHWIO C MONMHUEBOW akTUBHOCTLIO NETOM/B TEMNOE BPEMS roga).

CpeaHerogoBoe KONMYecTBO YAapoB MOMHWKW ONpedenstoT no hopmyne

Np=Ngg - Ap - Cp - 1076 (D.1)

MapameTpbl ypaBHeHuA (D.7), 3a UCKMio4eHneM KoadduumenTa pasMeLlenns, Cp, MOXHO BbIMUCIIUTE, KaK aTo
onuWcaHo B pasgene 7. YBenuyeHue cpefHeroqoBoro KonuyecTea yaapoe monHuu B BOC npoucxoguT 3a cyeT obbema
MOMHUEBOW aKTUBHOCTW 3UMOM, CIIOXHOCTU FOPHOMO UMW XONMWUCTOrO penbeda, a Takke BbICOThl Haf YPOBHEM MOpPSA
mecTa pacnonoxeHua BAC.

ns KoNMYeCcTBEHHOW OLUEHKKN BNUAHWUA pasmelleHns BIY, koaduumeHT pasmelleHns Cp onpegensioT Kak Cymmy
KoadpMLMeHTOB PaKTOPOB, XapaKkTepPU3YHLLMX MECTOHaXoXAeHWe:!

Cp = Cpw * Cpc *+ Cph: (D.2)
rae Cop. — KO(P(PUUMEHT 3MMHE MOMHUEBOW aKTVBHOCTU Ha MecTe pasmelleHna BIY,
Cpe — KoaddhUUMEHT CNOXKHOCTW penbeda Ha MecTe pasMelleHns B3IY,

Cpy — KoahhMUMEHT BBICOTEI HAL YPOBHEM MOPS HA MecTe pasmelleHua BOY.
Cowtr» Cpc ¥ Cpy MoryT onpenensaTbCs pasnmyHbiM cnocoboM B 3aBMCUMMOCTW OT MECTHbIX YCIOBUIA.
PekomeHayeMble 3Ha4eHUs KoadrUMeHTOB pasMeLleHns B 0600l eHHOW hopMe AN UCMOoNb30BaHWUA B pPasrnuy-

HbIX MecTax npueeaeHsl B Tabnuue D. 1.

81

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 85 /160
CrpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-54418.24-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68259
https://gostexpert.ru/gost/gost-54418.24-2023?utm_source=pdf&utm_medium=68259&utm_term=page

FOCT P 54418.24—2023

Tatnuua D.7— PekomeHOoyemble 3HAYEHUA OTAEMNbHbLIX KO3 MULUMEHTOR pasMeLLeHna

3uMHME MONHUK Cpyy CnoxHocTe penbeda Cpe BeicoTa Hag ypoeHem mops Cpyy
YpoBeHb aKTMBHOCTU 3naveHne ) Onucanne Koadppuument | 3HaueHue OnucaHne 3HaveHue
2
Cwi CnoMHocTn?) Cse Chiz
PaBHWHHEIN
AKTUBHOCTb OTCYTCTBYET 0 e B <0,3 1 < 800 m 0
WIW CMNOKOWHbIA
Huakaa akTMBHOCTL 2 XonmucTelia 0,3—04 3 800—1000 m 1
CpeaHss akTUBHOCTb 4
lopucTbIn >0,4 4 > 1000 m 2
BbIcokas akTMBHOCTb 63
1) CTeneHb 3UMHWUX MOMHWIA MOXHO HAWTU C MOMOLLbIO OBLLMX CPEOHEMHOTONETHWX KapT rpO30BOI akTMBHOCTU
(cM. Hanpumep pucyHoK D. 1) unu ¢ NOMOLLLIH aHanu3a rpo30BoOM aKTUBHOCTM B MHTEPECYHOLLEM PETMOHE.
2) BbluMcnseTcs Ha OCHOBRE pucyHka D. 2.
3) B HeKoTOPbIX MeCTax MOXeT BbITb Jaxe BbliLle.

CnoxHocTb penbeda y4MTblBaeT BO3AENCTBUE OKPYXaKLMX 3NIEMEHTOR penbeda Ha yBenuyeHue MOMHUEBON aK-
TUMBHOCTM (ONA HUCXOOALLMX M BOCXOAALLMX MOMHUIA). 3TO MOXET BbiTe CAEMAHO NYTEM OLEHKM YKNoHa Bokpyr BAY. Ykno-
Hbl MOXHO BbIYMCISATE KaK OTHOLLEHWE MeXOy Pa3HOCTLH BbICOT A 1 roOpU3oHTanbHLIM pacctosHvem d ot BAY B guanaso-
He o1 300 go 1000 m. PekomeHayeTcs Nony4uTs Npousib rop 1 BeIOpaTh YKNOH B HAnpasneHWn camoro BbICOKOTO YKIOHa.
B avanasone ot 300 go 1000 m BbIGMpalOT 3HAYeHWE pacCTOSHWS, KOTOPOE BEeOET K CaMOMY BbICOKOMY YKIOHY. JToT
MEeTO/ YKMOHOB MOXET HE MoAXoauTb And BCex crnoxHocTen penseda. Onpegenerve penseda B Tabnuue D. 7 Taioke mo-
XeT UCMomMb30BaTLCA AN OnpeaeneHns CNOXHOCTU (PaBHMHHOTO UMK CMOKOWHOTO penbeda, XonMUCTOre UK ropucToro).

i —— g

— meHee 10 u/roa,;
s —ot 10 po 20 wiroa;
s — ot 20 po 40 wiron;
- 07 40 Ao 60 y/rop;
s — 0T 60 g0 80 u/rop,;
s — 0T 80 A0 100 u/rog;
e — 100 v Gonee wirog

PucyHok D. 1 — CpegHeMHOroneTHAs KapTa rogqoBor rpo30BOM aKkTUBHOCTUM Ha TeppuTtopun P® (4/roa)
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300mM<d<1000m

L

PucyHok D.2 — OnncaHue oTHoleHuns h/d

D.2.3 MNMpoueHT BOCXOAALWMX MONHKUK Ha BAC

Bocxogswyo MONHMEBYH akTMBHOCTb CredyeT OXMAaTb B OTHOLIEHWM BbICOKUX KOHCTPYKUMIA, Takux kak B3Y,
onucaHHble B npunoxeHuy B. OnelT nokasan, 4to gaxe BAY, pacnonoxeHHsle B paBHUHHOW MeCTHOCTU, 6e3 3MMHel Mon-
HUEBOW aKTUBHOCTU MOTYT BbITb NOABEPKEHBI 3HAYUTENBHOMY NMPOLEHTY BOCXOAALLMX MOMHUA. Ha BOCXoOALLYH MOMHA-
€BYH aKTMBHOCTb COMMacHO MexaHu3MaM, ONUCaHHBLIM B MPUNOXEHUN B, MOXET OKa3biBaTb BNUSAHWE 3UMHAS MONHWeBast
aKTMBHOCTb, a TaKXKe MECTHLIA penbed B MecTe pasmelweHna BAC. B tabnuue D.2 npenctaBneH NpoUEHT BOCXOOALLMX
MOITHUA B YCINOBUAX 3MMHEW MONMHMEBOW akTMBHOCTW Ans B3Y cTtaHaapTHOM BbICOTLI B paBHMHHOM MECTHOCTH. [TpoueHT
BOCXOASLUMX MOMHUKW, NpeacTaBneHHbld B Tabnuue D.2, moxeT BbiTh Bhie ansg B3C, pasmMellakLmMxcsa B ropHOM MecT-
HOCTW MNW Ha BONbLUOK BLICOTE HAZ YPOBHEM MOPS.

Tabnuya D.2 — [uanasoH BocxoAdAled MONHNMEBOW aKTUBHOCTU Kak PyHKUMA 3UMHEN MOMHUEBOW akTMBHOCTW ANs
B3C, pacnonoXeHHON B paBHMHHON MECTHOCTH

YpoBeHb 3MMHEN MOSIHUEBOIN aKTUBHOCTH [MpoueHT Bocxoaswmx MonHuin, %
Bricokasi akTMBHOCTb 80—99
CpenHas aKkTMBHOCTb 40—90
Huakan akTUBHOCTL 20—50
OTCYyTCTBME aKTUBHOCTHU 10—40

D.3 PazbsicHeHWe TepMUHOB

D.3.1 NospexpeHune u yuepb

TepMuHbI, MCNoMNb3yemble ANA ONMcaHuA noepexaeHui 1 ywepba, onpeaenersl B FOCT P M3K 62305-2.

MepBrYHBIM MCTOYHUKOM noBpexaeHns B3Y asBnseTcs ToK, BO3HMKLWIMIA B pe3yneTate yaapa monHun. B aaencumo-
CTU OT TOYKM, B KOTOPYIO nonana mMonHus, yaapsl MonHum B BOY pazgenatoT Ha cnedylolme YeTelpe Tuna:

S1 — yaapbl MonHuKW B B3Y (yaapbl MOMHWUK B KOHCTRYKLWIO);

S2 — yaapbl MonHuK BGnu3mu B3Y (yoapbl MONHWUM BONM3W KOHCTPYKLUKY;

S3 — yaapbl MONMHUKM B NMMHWKO KOMMYHUKAUWNA, coeguHEHHYO ¢ B3Y;

S4 — ynapbl MONHUKM BGNU3KM NMUHUM KOMMYHWKaLWIA, coeguHeHHon ¢ B3Y.

MpumeyaHus

1 Yaapbl monHuy BGNmMauM B3Y He cyMTalOT Yrpo301, ecnu ecTb 3aliuTa oT NpaMbIX YyaapoB MornHUM B BAY.

2 Ypoapbl monHuy S4 BONM3KM NUHWKM KOMMYHUKaLWA HE CYMTAOT Yrpo30W, ecni ecTb 3aluMTa OT NpAMblX yaapoB
MonHuM B BAY.

MoBpexaeHus 3-3a yaapa MOMHUW pa3aensioT Ha YeTeipe Tuna:

D, p — nopaxeHue aneKTpU4eCcKUM TOKOM KUBLIX CYLLECTB B pesynsTrarte NpaMOoro nonagaHnusa MonHUM B 3TUX KUBbIX
CYLLECTB;

D1 — nopaxeHune anekTpu4eckM TOKOM XKUBbIX CYLLIECTB B PE3ynbTaTe Pe3nCTUBHOW UMW MHAYKTUBHOW CBA3MN;

D, — onacHoe MCKpeHue, Bbi3blBaloLlee Noxap Uni B3pbiB W/UNU NPUBOAALLEE K MEXaHUYECKUM UMM XUMUYECKUM
BO3JEWCTBMAM, KOTOPbIE TaKXKe MOryT NPeAcTaBnATb ONacHOCTh AN OKpYyXaloLwwel cpeapl;

D — uMnynscHble NepeHanpshkeHus 3a CHET BCEX UCTOYHWKOB NOBPEKAEHMIA.

MoepexaeHne B3Y monHued MoxeT BbiTh orpaHuydeHo Yacteio B3Y vnu moxeT pacnpocTpaHsaTeca Ha Beio BAY.

MonHws, nonaeLuas B IMHMIO KOMMYHUKALIMIA, MOXET Bbl3BaTb NOBPEXAEHMEe CamMon NMUHWK (HanpyMep, kabens) umm
9MNEKTPUYECKON U 3NEKTPOHHOW CUCTEM, CBA3AHHbIX C NIMHUEN KOMMYHUKaLUUIA.

83

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 87 /160

CrpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-54418.24-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68259
https://gostexpert.ru/gost/gost-54418.24-2023?utm_source=pdf&utm_medium=68259&utm_term=page

FOCT P 54418.24—2023

Kaxkablid TUN NoBpeXaeHus, OOUMHOYHOMO U B COMETaAHWW C APYTMMK, MOXET Bbi3BaTh Nocrenyowmi yiwepbdb BIY.
Tunel ywepba, KoTopble BO3MOXHEI Ha B3Y:

L, — TpaBMWUpOBaHWe XMBbIX cyLlecTs. 3To nocneactene Dyp, Dyt Dy v naske Dy,

L, — dhmamnyeckoe nospexaeHue (TennoBoe, MexaHNYeckoe, XMMUYeCcKoe UMK oT B3pbiBa U T. n.) BAY. 370 nocnea-
ctene D, n naxe Dy B KOHCTPYKLWAX C PUCKOM B3DbIBA;

L, — noBpexaeHue anekTpUYeckMX 1 ANeKTPOHHbIX cueTeM. 3To nocneacteme Ds.

Tun noBpexaeHust Ly MOXET Ha HEMPUeMIEMOM YPOBHE yXyALIWTE AOCTYNHOCTL BHYTPEHHWUX cucTem B3Y (Hanpu-
Mep, CUCTEMBI YNpaBMeHns).

Puck R — 2T0 OTHOCMTENBLHOE 3Ha4YEeHUE BEPOATHOIO CpeaHerofoBoro yulepba. [ins kaxaoro TMna noBpexaeHus,
KOTOpPOE MOXET BO3HUKHYTE B BAY, pomkeH BbITe OUeHEH COOTBETCTBYIOLLIMIA PUCK.

[nsa oueHkn puckoB R [OMKHbI ObITh ONpefeneHbl U BbIMMCIEHBI COOTBETCTBYIOLLME KOMMOHEHTHI PUCKa (4acTu4-
Hble PUCKW B 3aBUCUMOCTH OT UCTOYHMKA M TUNa NOBPEKOEHWSA).

Kaxgbii puck R npencraenaeT coboi cyMMy KOMMOHEHTOB pucka. [Mpu BbIMWUCNEHWM pUCKa KOMMOHEHTHI pUcKa
MOryT BbITe CTPYNNMUPOBaHLI B COOTBETCTBAM C UCTOMHUKOM M TUMOM NOBPEXAEHUS.

Pucku, cBssaHHble ¢ yaapaMmu MonHum B BOY (uctouHuk S1):

Rpp — PWCK, CBA3EHHBIA C TUNOM NOBPEXAeHNs L, (TpaBMUPOBaHWE KMBbIX CYLLECTB), BbI3BAHHOIO paspsAaooM
MOJITHUW, OCTNENNAIOLLMM XUBbIE CYLLECTBa Ha B3Y;

Rap — PWCK, CBSI3aHHLIM C TWMOM MOBPEXOeHUs L, (TPaBMUPOBAHUE KUBLIX CYLLECTB) BCMELACTBME MOPaKEHNS
3MNeKTPUYECKMM TOKOM W3-3a BO3HWKHOBEHMWS OMACHOr0 YPOBHA HaMpPSKEeHWS MPMKOCHOBEHWA W LIArOBOr0 HanpsKeHus
BHYTPW U cHapyxu B3Y B 30He Ha paccTtosHu 0o 3 M oT BalluHu;

Rg — pucK, cBA3aHHbIA C TUNamu NOBpeXaeHU Ly u L, (dhranyeckoe NnoBpexaeHne), BbI3BaHHbIA OMacHbIM UCKpe-
HUeM BHYTpY B3Y, BbiabiBAIOLLEM NOXAP UMK B3PLIB, KOTOPLIE TAKKE MOMYT NPeacTaBnsaTh ONACHOCTL ON1A OKpYXKatoLwein
cpegsl;

R — PVCK, CBA3AHHBIA C TUNaMW NOBPEXOEHWIA Ly 1 Ly, BbI3BAHHbLIX OTKA30M BHYTPEHHUX CUCTEM U3-3a UMMYIILC-
HOro NepeHanpsiKEHUA OT FPO30BLIX Pa3psaaoB.

Pucku, cBasaHHble ¢ yaapamu MonHumM BBnuan B3Y (McTo4HUK S2), BKMOYAKOT:

R)4 — PVCK, CBA3AHHBIA C TUMNAMKU NOBPEXAEHUIA L, 1 L, BbI3BAHHBIX OTKA30M BHYTPEHHWX CUCTEM W3-38 UMMYbC-
HOro NepeHanpsKeEHUA OT rPO30BbLIX Pa3pAaoB.

Puckn, cBasaHHble ¢ ydapoM MOMHUKW B MMHUW KOMMYHUKaUUIA, coednHeHHble ¢ BAY (ncTodHmk S3):

R|) — pWCK, CBA3AHHbIA G TUMNOM NOBpeXAeHNs L, BCNeACTBME Nopa)eHnsa anekTpU4ecKMM TOKOM 13-38 BO3HUKHO-
BEHWS ONAaCHOM0 YPOBHA HaNPAXeHUsA NPUKOCHOBEHWA U LLIATOBOTO HAaNPAXKEHWA BHYTPU KOHCTPYKLWHK;

R\, — PWCK, CBA3AHHbLIA C TUNamW NoBpeaeHnA Ly n Lo, BbI3BaHHBIX NOXapoM WM B3PLIBOM (M3-3a OMNACHOTo UC-
KPEHWUS MeXAy BHYTPEHHEN YCTaHOBKOW M MEeTannmMyeckMMmn 4acTamu, obbI4HO B ToUKe Bxoda nuHum B BAY), BbI3BaHHLIX
TOKOM MOITHUM, KOTOpPbLIA ObIN NepefaH no BXOAALWMUM NIMHUAM UK BAOMb HUX;

R\ — PVCK, CBA3AHHLIA C TUNamMW NOBPeXaeHWA Ly 1 L,, BbI3BaHHLIX OTKA30M BHYTPEHHMX CUCTEM 3a CHeT nepeHa-
NPSBKEHUIA, UHAYLIMPOBAHHbLIX HA BHYTPEHHUX NUHUAX U NepefaHHbix B B3Y.

Pucku ans B3Y, oueHnBaeMbie HA OCHOBE yaapa MOMHUWU BOMU3W NMUHUKA KOMMYHUKALWKA, coeUHEHHBIX ¢ BAY
(MCTOYHMK S4), BKMIOYAKOT KOMMOHEHT R, OTHOCALLMIACA K TUMam NOBPEXAEHUA Ly 1 L,, BbI3BAHHBIX OTKA30M BHYTPEHHMX
CMCTEM 38 CHET NEPEHANPAKEHUA, MHAYLMPOBAHHBIX HA BHYTPEHHWX NWHWMAX U NEePEnaHHbIX Ha KOHCTPYKLIMIO.

D.3.2 CocTtaB pucka

Puck R sBNAeTCA CyMMOWM KOMNOHEHTOB PUCKA NO TUMY MOBPEXOEHWSA UMW MO UCTOYHUKY MOBPEXOEHUA.

Puck kak cyMMa KOMMOHEHTOB pyUcKa No TUMY NOBPEXAeHUA oNpedensaT no opmyne

R=Ryrt+Rypt Rgt RZ+ Ry2 + Ry + Ry + Ry + RA2. (D.3)
Mnn puck Kak cymMMa KOMMOHEHTOB PUCKa Mo UCTOMHWUKY MOBPEXAeHUs onpefenstoT no popmyne
R=Rg1* Rgp + Rg3 * Rea- (D.4)

B ypaBHeHuu D.4 B cnyyae 0TKaza BHYTPEHHUX CUCTEM, NPEACTABNAOLLMX YTPO3Y ANHA XKN3HW YEMNOBEKA, KOMMOHEH-
Thl PUCKa ONpeaensT no crnegyowum hopmynam:
- KOMMOHEHT pMCKa B CBA3M C ygapamu MonHuu B BAY (yoapamu MOMHUK B KOHCTPYKLMIO)

Rs1 = Rar+ Rap + Rg + R% (D.5)
- KOMMOHEHT pUCKa B CBA3W C yaapamu MonHuu Bbnvaum BAY (yoapamu monHuy BBNM3n KOHCTPYKLMAMK )
Rgo = Ry% (D.6)

- KOMIMOHEHT pKCKa B CBA3M C ygapamn MOSTHAW B MMMHWMI0O KOMMYHUKALUMIKA, CoeguHeHHyto ¢ BAY

- 2,
Rgz = Ry + Ry + RS (D.7)
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- KOMMOHEHT pUCKa B CBA3MW C yaapamMy MOMHWA BOMU3W NTIMHUKM KOMMYHUKaLKIA, coedMHeHHoM ¢ BOY
-p.2
Rgy = Ry~ (D.8)

D.3.3 OueHKa KOMMNOHEHTOB pUCKa

Kakabli KOMNOHEHT pucka Ry, Rap, Re. Re. Ry, Ry, Ry Ry v Rz moxeT 6biTh onpeneneH no dopmyne (9).

®opmyny (9) NICNONbL3YHOT AN OLUEHKW pUCKa NOBPEXOEHNS C y4ETOM BEPOATHOCTHN NMOBPEXAEHWS Pa3nuyHblX TUMOB
W NOCNeacTBUNA.

Puckn, cBasaHHble ¢ ygapamu monHuu B B3Y (tun yoapa monHum S1), onpegensioT no popmMynam:

Rar=Np - Par - Pp - Lz (D.9)
Rap = Np - Pap " Pe " Laps (D.10)
Rg =Ny Py Lg; (D.11)
Re=Np - Pg - Pp- Le. (D.12)

Pucku, cBAsaHHble ¢ ygapamu MonHuu B6nuan B3Y (Tun yoapa monHuum S2), onpenenaioT no gopmyne
Ry =Ny Py Pp Ly (D.13)

Pucku, cBsA3aHHble € yaapamiu MOMHWM B MMHUW KOMMYTauuKn, coeguHerHble ¢ B3Y (tun yoapa monHumn S3), onpe-
JensitoT no chopmynam:

Ry =(N_+ Npy) " Py Pp-Lyp (D.14)
Ry = (N_+ Np,) - Py - Ly; (D.15)
Ry = (N_* Npy) - Py - P+ Ly, (D.16)

Pucku 13-3a yoapoe MOMHUK BBAX3K NIMHKIA KOMMYyTauUuK, coenHeHHbIX ¢ BAY (Tun yaapa monHun S4), onpenens-
10T no popmyne

RZ:N['Pz'PPLz. (D.??)

Ecnn B nuHum Gonee ogHoi cekumm, To sHadeHus Ry, Ry, Ry 1 Ry ABNATCA cyMMoi sHaveHun Ry, Ry, Ry n
R5, OTHOCALUMXCA K AaHHOW CeKLMW. YUNTLIBAKOT CEKLMM, Haxoasallueca Mexay B3Y u nepebim yanom. B niobom cnydyae,
OOMMKHO AenatbCca AoNyLEeHWe, YTO MakcMManbHas OnvHa NUHUKM 5 KM Ans BbICOKOBOMLTHBIX NMHUIA aneKkTponepenad u
1 KM ANS HW3KOBOMbLTHBIX NTMHWIA 3NeKTponepeaady v NUHWIA CBA3K.

B cnyyae nogcoefMHEeHNS HECKOMbKUX NUHKWIA K BAY € pa3nu4HoN pa3BoaKoW aNeKTPonUTaHUa s TOW e BHYTPeH-
HEW CUCTEMbI BbIMUCTIEHWS CNEAYET BbINOMHATL ANA KaXO0M MUHUM.

B cnyyae, ecnv K KOHCTPYKLMM NOACOEANHEHO HECKOIBKO NWHWMIA C OAMHAKOBOW PA3BOLKOW K TOW KE CaMOW yCTaHOB-
Ke, BbIYMCMNEHUA CredyeT BhINOMHATL TOMLKO AN NUHUM C HAUXYOLWUMIN XapakTepucTUkamu, T. €. NIMHWIA C HAaWBbICLLUMMMU
3HadeHuaMU N, 1 N, COOTBETCTBEHHO (HEIKPaHUMPOBAHHAA MMHUA MO CPABHEHWIO C 3KPAHWPOBAHHOW NMHWEN, HU3KO-
BONbLTHAS NUHWA 3NEKTPONUTaHMSA MO CPaBHEHWUKD C BbICOKOBOMNBLTHOW NMHUEN MUTAHWUS C BbICOKOBOMBLTHLIM/HW3KOBOMbLT-
HbIM TpaHcdopMaTopoMm K T. 4.).

D.3.4 YacToTa noBpexaeHun

YacTtoTa noBpexaeHuid F npeactaensetr cobol KONMMYecTBO NpUYUHEHUIA yulepba, BbI3BaHHLIX UCTOYHUKAMWU MO-
BPEXOEHNA S BO BHYTPEHHUX cucTemax BAY, koTopas gomkHa bbiTh 3awmieHa. [ns Kaxaooro MCTOMHUKE NOBPEXAEHWIA,
KOTOPbIA MOXET OTpULAaTENbHO BO3AENCTBOBaTL Ha BAY, cooTBeTCTBYIOWLAN YacToTa NOBPEeXaeHUA MOXeT BbiTh OLEHeHa
cnenyrolwmm obpasom:

F, — 4acTtoTa nospexaeHnid 13-3a y0apoe MOMHUM B KOHCTPYKLIMKO,

F, — vacToTa noepexaeHnii n3-3a y4apos MOMHUM BENW3N KOHCTPYKLNK,

F5 — vacToTa noBpexaeHni 13-3a yaapos MOMHUM B MUHMIO KOMMYHWUKaLWIA;

F,4 — vacToTa noBpeXaeHnil n3-3a yaapoe MOMHMM BBMUEN MUHUK KOMMYHWKALIA.

YacToTkl NOBpeXAeHUn £y 1 Fy BKNIOYAKOT 0TKa3 BHYTPEHHWUX CUCTEM, BbI3BaHHbBIV UMMYMbCHBIM NepeHanpsiKeH:-
&M 13-3a yO0apoB MOMHWKM B KOHCTPYKLMIO UMW B 3@MITK0 BOMU3N KOHCTPYKLMK. YacToTel NoBpexaeHnid F3 U Fy BKMOHaKOT
0TKa3 BHYTPEHHUX CUCTEM, BbI3BAHHLIN NEPEHANPSIKEHUEM, NEPEOaHHbIM YEpes3 COEANHEHHbIE C KOHCTPYKLWMEN NUHUN
KOMMYTaLWUW.

YacToTy noepexaeHui F onpeaensitoT no hopmyne

F=F, +Fy+Fy+F, (D.18)
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MpuMmeyvaHne — 3Ha4yeHue YacTOTkl NOBPEXOSHUI F, nonyyeHHoe nyTem aobasneHns ABYX 3NeMeHTOR prcka
F, v F,, ABNAeTcsa 3aBblleHHbIM. Bonee npaBunbHas ougHKa 4acToTbl MOXET BbiTh caenaHa ¢ y4eToM Toro, YT yaap B
3eMnIo OHOBPEMEHHO OKa3blBAeT BO3AEHCTBIE Ha BHYTPEHHWE CUCTEMbI 33 CYET NPAMOI UHAYKTUBHOWM CBA3N U MHOYLN-
POBAHHOTO Ha MOACOEANHEHHbBIE MUHUKM HAMNPSAXEHNS, U NO3TOMY UX BO3AEACTBME MOXET NepeKpbIBaTLCA (KOMIOHEHT F;
N KOMMOHEHT ).

Kaxgas 4actniras yactota noepexaenui, £, F,, F;3 n F,, MoXeT ObITb Onpeaenexa ucxoas us obuien opmyrsi
Fy = Ny - Py, (D.19)

rae Ny — 41cno onacHbix coBbITWil B rof (CM. Takke npunoxeHue B);
Py, — BepoATHOCTb NOBPEXAEHUS.
YacToTy noBpexaeHnin 3-za yaapoe monHuu B BOY onpegensoT no doopmyne

Fi=Ng- Pe. (D.20)
YacTtoTy noBpexaeHvii n3-3a yaapoe monHuu Bbnvan B3Y onpepensaioTt no cdopmyne
Fy =Ny - Py (D.21)

YacToTy noBpexaeHuid u3-3a yaoapos MOMHWM B NMUHUIO KOMMYTaUuK, coeguHeHHyo ¢ B3Y, onpegenstoT no dop-
Myne

Fs=(N_+Npy) Py- (D.22)

YacToTy noBpexOeHWn 1n3-3a yaapoB MOMHUM BOAN3W NUHUMKM KOMMYTaUWK, coeduMHeHHoW ¢ B3Y, onpegensatoT no
thopmyne

Fy=N,-Pj. (D.23)

CornacHo MOCT P M3K 62305-1, yacToTa noBpexaeHWid F gomkHa y4nTbiBaTbCA B OLEHKE HeoBX0anMOCTM MOf-
HUEe3aLLMThI.

[omkHbl BbITe NpeanpUHATLI CNeayoLLMe Waru:

- pacyeT 4YacTMYHOW YacTOoThl NOBpeXaeHni F,;

- pac4yeT obLLEen YacToTbl NOBPEXAEHUNA F;

- ONpeaeneH1e AonyCcTUMOW YacToTbl MOBPEXAEHUA Fr;

- CpaBHeHWe YacToThbl NOBPEXAeHNA F ¢ JONYCTUMbIM 3HaYeHneM Fr.

D.3.5 OueHKa BepoATHOCTH Py NoBpexaeHUn

BeposatHocTy, ykasaHHbie B 3TOM NpunoxeHun u cooteetcTBytowme MOCT P M3K 62305-2, pencTBUTENBHbI, ECNX
Mepbl 3aLLUTEl COOTBETCTBYIOT:

- MOCT P 59789 B OTHOLIEHMX MEP 3alLMThl AN CHUXEHUS TPaBMaTWU3Ma XUWBbIX CYLLECTB M B OTHOLUEHMM Mep 3a-
LUWTBI ANS CHWXKEHUS (OU3NHECKOro yilepba;

-MOCT P M3K 62305-4 B OTHOLLEHUW Mep 3aLMThl A1 CHUKEHWS NOBPEXAEHWNA BHYTPEHHUX cucTem. MoryT BbiTb
BblibpaHbl Apyrue 3Ha4yeHus, ecrnm ato 060CHOBaHO.

D.4 OueHka BepoATHOCTU NoBpexaeHna B3Y

D.4.1 BepoATHOCTb Ppp, 4TO yAap MonHuu B BAY BbI30BET ONacHbIA YPOBEHb HanpsKeHUn
NMPUKOCHOBEHUSA M LUAroBoe HamnpsKkeHue

BeposATHOCTb Ppp NOBPEXOEeHUA 13-3a ONacHOro YPOBHS HANpsKeHWsA NPUKOCHOBEHWA W LIAroBOr0 HanpshkeHus,
BbI3BAHHOTO yOApoM MonHuM B B3Y, 3aBUCKMT OT MCNONb3yeMbIX MeEp 3aliUThl cnegyowmnm obpazom:

Par = Prws * Pam " o (D.24)
roe Pryg — BEPOATHOCTL TOMO, YTO CMCTEMA rPpo30BOro onoselieHnsa (TWS) He 0BHapy»KUT MOIHUIO;
P, — BepoATHOCTL TOro, 4TO MonafaHwe yaapa B BOY BbizoBeT nospexaeHue 13-3a OMaCHOTO YPOBHSA

HanpsHKeHWa NPYKOCHOBEHMA MKW LLAroBOro HanpsXeHWs npu OaHHON Mepe 3alinTbl. 3HadveHns P,
npusedeHs! B Tabnvue D.3;

r; — Ko3thMULMEHT CHKEHWA NOTepb Kak hyHKLMA TvNa NOBEPXHOCTW rPyHTa UMW HacTuna. 3HavyeHuns r
npueeneHsl B Tabnuue D. 4.
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MpumedaHne — Pup, paBHOE HYMKO, MOXET BbITh B3ATO B Ka4ecTBe OONYLLEHWA, Korda B3Y:

- UMEET MOLUHYI0 MeTannuyeckyto pamy (cm. FOCT P 59789—2021, nodpasdens: 8.1 u 8.2);

- cAenaHa U3 apMUpoBaHHOro BeToHa, OTNMTAas Ha NMNoLWaaKe ¢ apMaTypPHBIMKA CTEPKHAMM, XOPOLLO U3rOTOBMEHHbI-
MU B 3gaHuK (cm. FOCT P 59789—2021, nodpasden E.4.3);

- 3awmuweHa CM3, cooTeeTtcTByloLER TpeboBaHMAM HACTOALLEro CTaHaapTa;

- cHabkeHa CeT4aTon CMCTEMON 3a3eMIIEHWA 1 OTCYTCTBYIOT METANNIMHECKME YaCTuW, KOTOPbIE MOTYT CTaTb 4acTbio
MyTW TOKa MOFTHUMN.

Ecnn npumeHsioT 6onee oHOWM Mepbl 3alWTbl, 3HaYeHne P, onpeaensioT YMHOXEHWEM 3HaveHuin P, ansa coot-
BETCTBYHLIWX MEp 3allWThbl.

Tabnuya D.3— BepoaTHocTe TOro, 4YTo yaap monHui B BAY npueeneT Kk nopaXeHuIo aneKTpUYECKMM TOKOM KUBbIX
CYLLECTB BCNeACcTBME OMacHOMo YPOBHA HaNpsXeHWsa NPUKOCHOBEHMA W LLIAroBOro HanpsbkeHua P, Npy pasHbiXx Mepax
sawwmTel (no FOCT P M3K 62305-2—2010, mabnuya B.1)

Mepa 3awuThbl Paa [MpumedaHns

Mepb! 3alWUTEl OTCYTCTBYIOT 1 —
MpegynpeauTenbHble HAONUCK 1071 —

OnekTpuyeckan W30NAUMA MNOOBEPralollerocs BO3O4eNCTBUIO 1072 He oTtHocuTca k B3Y, ncnoneaytowum
BEPTUKaNbLHOrc MOfHMeoTBo4a (HanpUMep, C MOMOLLbIO CLUMTO- B Ka4yecTBe BepPTUKANbHOINo MOIHWe-
ro NONM3TUNEeHa TOMNWWHOW He MeHee 3 MM) oTeoAa balHw

3hbheKkTBHOE BbIpaBHUBaHWE NOTEHLWAMNOB C 3eMrei 1072 ObsasatensHo Ans B3Y, umerowmnx

BLICOKOBONLTHOE obopynoBaHue

Tabnuuya D.4 — 3HaueHWs Koad@UUMEHTA CHWKEHWA MOTepb f; B 3aBUCMMOCTW OT TWMa rpyHTa WM HacTtuna
(no FOCT P M3K 62305-2—2010, mabnuua C.3)

TN NOBEPXHOCTM ConpoTuBreH1e npu koHTakTe, kOm?) r
3emns, 6eToH <1 1072
Mpamop, kepamuka 1—10 1073
Mpaewit, rymyc 10—100 1074
AcchansT, fepeso =100 1075
1) 3HaueHun, U3MepeHHble ¢ MOMOLLLIO 3NeKTpoda nnolwaaeso 400 cM2Z, npu paBHOMEPHOM CKaTuu ¢ cunoit 500 H
B TOYKE M3MEPEHUSI.

D.4.2 BepoaTHocTb P,p, TOro, 4To yaap MonHuu B B3Y HaHeceT Bped 4enoBeKy, Haxogswemycs Ha B3Y

3Ha4eHns BePOATHOCTU Py, TOrD, YTO MOMHMA NonaaeT B N1LUo, Haxoasduleecsa Ha B3Y, 3aBUCUT OT NONOMXeHWUs Mio-
Oel B 30He, nofBepraoLleics Bo3gencTerio, oT ypoBHA YM3, NpuHATEIX Mep no 3awuTe Yacter B3Y, nogsepratoLumxca
NPAMOMY BO3AENCTBUIO YAAPOB MOMHWM, Y AOMOMHUTENBHBIX MEP 3aLLMThHI:

Pap = Prws - Po ~ Poma: Al

rae P, — KOB(hMULUMEHT BEPOATHOCTH, OMNpeaensaemMbli NonoxeHMeM nuua B 3o0He, NoABepralLLencs BO3NencTBUIo.
3HadeHus P, npuseaeHsl B Tabnuue D.5;

Pcya —  BEpoATHOCTL, 3aBucAwan o1 YM3 yactein BOY, nogsepratowmuxca npaMomy BO3AEMCTBUI0 YAAPOE MOMHMK,
3naueHns P4 npueegeHsl B Tabnuue D.6.

MpuMmeyaHus

1 BO3MOXHbI 3Ha4YeHUA Ppyq MHbIE, YeM 3HadeHuA B Tabnuue D.6, ecni 0CHOBaHbI Ha NOAPOGHOM UCCreoBaHUK
(em. FOCT P M3K 62305-2—2010, pazden B.2).
2 Tawke B AOKYMEHTaX W NUTEPaType UCNonb3yloT 0603Ha4eHne aToI BEPOATHOCTU P pg.

Ecnu cuctema TWS BblgaeT npegynpexaeHne, To gomkHa ObiTe obecneveHa HeMeaneHHasa W NonHas 3eakyauus
13 30H, NoABeprarLIMxca BoaaencTeuo. Ecnn asakyaumns He obecnednsaetca unu Het TWS, TO NPUHUMAIOT, 4TO Pryg = 1.
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Tadnuua D.5— KoatppuuuneHT P, B 32BUCHMOCTM OT MOMNOXEHUA YeroBeka B 30He, NoasepraiolLlencs Bo3AenCTBUID

Monoxexue venoseka P

Brnusko K rpaHuLe nnoluaaun, noaeeprawlleiics sosgeiictento’) 0,9

[aneko oT rpaHuubl NNowaaun, Noaeepralowenca Bo30enCcTBIIO 0,1
B npegenax 3 M OT rpaHvLbl NAoWaauv, NoaBepratenca Bo3OenCcTBUIO.

Ta6nuua D.6— BepoaTHoCTb Py B 3aBUCKMOCTH OT Mep 3aLluTel Nnowlafen B3Y, noasepraiolmxca Bo3aeAcTemnio,
OT NPAMOro yaapa MOMHUW K ANA YMeHbLUeHns druamndeckoro yuepba

Xapaktepuctukm BY Knacc CM3 Poma

B3Y, He 3awmuweHHas CM3 — 1

B3Y, sawmienHas CM3 v 0,2
1 0,1
Il 0,05
I 0,02

B3Y ¢ mMonHuesalimnTon nonacter u roHgonsl, cooreetcTeytowen CM3 | ¢ nonHon 3awmnToin 0,01

nobbix YCTAHOBOK Ha KpbILLE roHA0Mb! OT MPAMOro KacaHust MoNHWel, 1 BaluHa, BeiCTynawLwan

B KayecCTBe eCTECTBEHHOro BepTUKanNbHOro MOMHWeoTBo4a

D.4.3 BepoatHocTb Pg Toro, 4to yaap MonHuu B B3Y BbizoBeT huanyeckoe noBpexaeHue
BepoatHocTe Py Toro, 4To yaap monHum B BOY BhisoBeT (hyanyeckoe NoBpexaeHne, ONpeaensioT no opmyne

Pg=Pg-Peyz fr Ip (D.26)
roe Pg — BEpPOATHOCTb TOrO, YTO yaap MOMHWK B BOY BbIZOBET onacHoe WCKpeHue. 3HaveHns Pg npuBefeHsl B
Tabnuue D.7;
e — KoahdUUMEHT CHKEeHMA yuepba BcneacTene HrU3nYecKoro NoBPEXAEeHUs B 3aBUCUMOCTM OT NpUHUMa-
eMbIX Mep MpPeaoCTOPOXKHOCTY MO NPESOTBPALLEHMI0 11 YMEHBLIEHUIO MOCMEACTBWA NoXapa. 3Haq4eHus rp
npueeneHsl B Tabnuue D. 8,
rp — koadhuyreHT cHeHya yulepba BCneacTBre r3nyeckoro NoBPEXAEeHNs B 3aBUCUMOCTH OT PUCKa BO3-

HUKHOBEHWA noxapa wnu Bapeisa B3Y. 3HaveHun r; npuseaeHrsl B Tabnuue D.9.

Tabnuua D.7— BepoATHOCTb TOrO, 4YTO yaap MOnHUM B B3Y BLIZOBET ONACHOE UCKPeHUe

Twn KOHCTPYKUMK Pg

KomnosuTtHele matepuansl 1

YKenezo6eToH 1Ny B3anMOCBA3aHHbLIE METaNNUYeckme KOHCTPYKL WA 0,5

Ta6nuua D.8— 3HadveHus koapuumeHTa i B 3aBUCUMOCTA OT Mep NPEeLOCTOPOXHOCTH NO YMEHBLLUEHWIO Nocnea-
cteun noxapa (FOCT P M3K 62305-2—2010, mabnuya C.4)

MpeanpuHUMaeMblie NPOTUBONOXKAPHLIE MEPSI e

Mepbl OTCYTCTBYHOT 1

MNpuMeHeHa ofHa W3 CReayiloLMX MPOTUBOMNOXAPHBLIX MEp: OrHeTYLUMTENW; CTauMoHapHbIe 0,5
YCTaHOBKM NOXAPOTYLUEHWA C pyyHbIM ynpaeneHnem'); pyuHoe oBopygoBaHve Ans nogaqu
cUrHana TpeBoru; rmapaHTbl; OrHeyNopHbIE MEPErOPOAKM; 3aLLMLLEHHbIE MaPLUPYThHI 3BaKyaLuu

anMeHeHa OfOHa 13 cnegyrLwnx NnpoTNBONOXapPHbIX Mep: CTauMOoHapHble aBTOMaTU4eCcKne Cn- 0,2
CTeMbl M YCTaHOBKW NOXapOoTyLWEeHWA; aBTOMaTu4eckasd CMFHEHMSELLMHZ)

1) Mepbl adhdeKTMBHbBI TOMNBKO, ECMNK BbINOMHAKTCA cneunanbHO 00y4eHHbIMK MOObMU.
2) Tonbko ecnm YCTAHOBMEHA 3aLUMTa OT CKAYKOB HAMPsKEHWUIA M APYrMX ONacHOCTEN M eCMN NOXKAPHbBIE MOTYT BbITh
MeHee Yyem 3a 10 MuH.
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Ecnu npeanpvHATO HECKONLKO Mep NPedoCTOPOXKHOCTM, TO 3HaYeHue fp AOIMKHO ObITb HAMMEHbLLLMM N3 COOTBET-
CTBYHLKNX 3HaYEeHNIA.

MpnmeuyaHue — Puck B3pbiBa He cuMTaeTca ymecTHeIM ana B3Y.
Tabnuuya D.9 — 3HadeHns KoappuUMeHTa CHUKEHWS MoTepb f; Kak (yHKUMA pucka noxapa Ha B3Y
(no FOCT P M3K 62305-2—2010, mabnuya C.5)
Puck noxapa it

Boicokuit 1071

CpenHuit 1072

Huakmin 1073

OTcyTcTBYET 0

MpumeyaHuns

1 CumTaeTcs, 4TO KOHCTPYKLMSA UMEET BbICOKWUIA PUCK NoXapa, ecnu Matepuarnsl ee NOBEPXHOCTY (MonacT U KphbiLl-
KV FOHOOMBI) BEINOMHEHb! M3 FOPKYMX MaTepUanoB co creLuanbHOR NoxapHoi Harpyakoin Gonee 800 MOx/m2.

2 CymTaeTcs, YTO KOHCTPYKUMS MMEET CPeAHUIA pUCK NoXapa, ecrin matepuarnsl ee NoBepxHOCTH (MONacT W KpbiLU-
KV FOHAOMBI) BLINOMHEHb! M3 FOPIOYMX MaTepUanos CO CreuuankbHO NoXapHoi Harpyakon 400—800 MOx/m2.

3 CynTaeTcs, 4YTO KOHCTPYKLUNS UMEET HU3KMIA PUCK NOXapa, ecni Matepuarnsl ée NOBEPXHOCTY (NMOMacTW 1 KPbILLIKK
FOHAOMbI) BLIMOMHEHb! U3 FOPIO4MX MaTEPUAroB CO CreLmManbHON NOKapPHOI Harpyakon mexee 400 MOx/m2.

4 CneunanbHas noxapHas Harpyaka — 3TO OTHOLUEHME 3HEpPruy BCEro KOMWYECTBA FOPHMEro matepuana KoH-
CTPYKLMK K 0BLLEl NOBEPXHOCTA KOHCTPYKLUMK.

D.4.4 BepoATHOCTbL P Toro, uto ygap MonHuu B B3Y BbIZOBET 0TKa3 BHYTPE@HHUX CUCTEM

B kauecTee Mepbl 3aWNTbI ANA CHWKEHNA P, AONYCKAeTCA UCMNOMb30BaATb CUCTEMY 3aLUMTEI OT MMMYMBCHLIX Nepe-
HanpsKeHUn.

BepoaTHOCTb P, Toro, 4T yaap MOnHuM B BOY BBIZOBET OTKA3 BHYTPEHHUX CUCTEM, ONPEAensioT no opmyne

Pc=Pg Pgpp " Cip: (D.27)

roe Pgpp  —  K03DMDUUMEHT, 3aBUCALLMA OT WMCMOMHEHUA CUCTEMbl 3alUTbl OT MMMNYMbCHBIX NEpeHanpske-
HUW B cooTBeTcTBUM C¢ FOCT P M3K 62305-4, 1 xapakTepUCTUK BHYTPeHHUX cucteMm. B oTHo-
WEeHUM 3HAYEHUR Pgpp ANA HWM3KOBOMBTHLIX CUCTEM M TEMEKOMMYHWKaUMOHHbLIX CMCTEM — MO
FOCT P M3K 62305-2—2010, npunoxeHue B;

P, — BepoATHOCTb TOro, 4TO 06opyNOBaHNE NOABEPraeTcs PaspyLLEeHNIo;
Cip — K03dhULMEHT CHWKEHWUS MOTEPb, 3@BMCALLWIA OT 3KPaHUPOBAHWSA, 3a3eMMeHWs U W3ons-

UMM NIUHUW, K KOTOPOW NOACOeAMHEeHa BHYTpeHHAa cucTema. 3HadeHuna C| [ npusefeHbl B
FOCT P M3K 62305-2—2010, npunoxeHue B.

3HaveHna Pgpp 3aBUCAT OT YPOBHA MONHWE3ALUTEI, ANA KOTOPOTo CKOHCTPyupoBaHs! ¥ 3.

MpumeyaHns

1 He Toneko cuctema 3awutbl OT MMMYILCHBIX NEpPeHanpsKeHnin NpMemMnemMa B Ka4eCTBe Mepbl 3aluTel ANA CHA-
weHusa Po. CucTema 3awnTbl OT MMMYNAbCHLIX NepeHanpskeHuid acpdekTneHa AnNA CHWKEHUA Po nuwe B TOM cnydae,
ecnu ctynuua, roHgona n bawxs BAY sawuwernsl CM3 vnu ecnyv KOHCTPYKUMW C HEMPEPBIBHBEIM METaNMMYeckumM v
CUIOBBLIM erne300eTOHHbIM KapKacoMm cryxat ectecTBeHHbIM CM3 npu BeinonHeHun Tpeboeanuii FOCT P 59789 no co-
€OUHEHUIO YpaBHUBAHWA NOTEHLMAMNOB U 3a3eMIEHMIO.

2 3KpaHUpOBaHWE BHYTPEHHUX CUCTEM, COEAUHEHHBIX C BHELUHUMUW NMUHUAMW, UMEIOLLMM MOTMHMEe3aLLMTHbIE Kabenb
WNA CKUCTEMBI, NMPOBOAA KOTOPbLIX MPOMOKEHbl B MOMHME3ALUNLLEHHbIX Kabenb-kaHanax, Metannuyeckux Tpybonpoeogax
unu Tpybax, MoxeT He noTpeboBaTh MCMONBb30BaHWA CUCTEMbI 3aLUUTLI OT UMMYIbCHBLIX MEPEHanpKeHWA.

D.4.5 BepoATHOCTb Py, TOro, 4to ygap MonHuu B6nman BAY BbI30OBET OTKa3 BHYTPEHHUX CUCTEM

M3-3a BbicoTbl BAY GonblUMHCTBO yAapoB MOMHWM NonagaeT HEMoOCPEACTBEHHO B YCTAHOBKY, @ HE B 30HbI BOBNU3u
B3Y. bonee Toro, Gonblune MeTannMYeckne KOHCTPYKUUKM ByoyT akpaHUMpoBaTk BHYTPEHHWE CUCTEMBI. Takum obpasom,
BEPOATHOCTb TOrO, YTO yAap MOSHUKM BbI30OBET OTKa3 BHYTPEHHMX CMCTEeM, MOXHO CHATaTb HeCyLUeCTBEHHOW, ecrin CTy-
nvua, roHgona u GawHa BIY sawmwerHsl CM3, nnv ecnm KOHCTPYKLUMKA C HENPEPbLIBHLIM METarmM4eCcKnMM UMK CUIOBLIM
*ene3obeToHHBIM KapKacoM cryat ectecTBeHHeIM CM3 npu BeinonHeHuu TpebosaHuin FOCT P 59789 no coeguUHeHUsIM
ypaBHUBaHWA NOTEHLMAN0OB K 3a3eMMNEHNI0.
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MpumedaHne — Ry, MOXHO He yunTbiBaTL AnA B3Y ¢ obuelt seicoToil Gonee 100 M. B aToM cnyyae npaMbIMiA
yaoapamu MonHuM obblvHO oxBaTeiBaeTca pacctoaHue B 350 m.

D.4.6 BepoaTHOCTE P, TOro, 4TO yAap MOMHWUM B fIMHUIO KOMMYHWKaLMIA BbI30BET TPABMUPOBAaHMWE XUBbLIX
CyLlecTB 3a cHeT HanpsXXeHWs1 NPUKOCHOBEHWSA

3Ha4eHua BepoATHOCTU P TPaBMMPOBaHMWA XMBbIX CYLLECTB HanpshkeHWem NMpUKOCHOBEHMUA OT yaapa MOMHUA
B MUHMIO KOMMYyHUKauuiA (cunoBoi kabens unv kabenb TenekoMmmyHuKauuw), coegnHeHHon ¢ B3Y, 3aBucuT OT xapak-
TEPUCTWK 3aLLMTHOMO 3KpaHa MUHAN KOMMYHUKALUA, BblAEPXWBAEMOro MMMYNECHOTO HaNpsXKeHWs BHYTPEHHWUX CUCTEM,
NOAKMIOYEHHBIX K MMHAWN KOMMYHUKaLMIA, CTAHAAPTHBIX Mep 3alMThl ((PU3nMYecKre orpaHuyeHmns, NpeaynpexaeHua n T. a.)
(mabnuua D.8) n Y3WI, Haxopgalwmxcsa B Hayane NMHUA KOMMyHWKaumia cornacHo FOCT P 59789.

Mpumevyanume — Cuctema 3alluTbl OT UMNYMNbCHBIX NepeHanpskeHud cornacHo FOCT P MO3K 62305-4 He
TpebyeTcs ansa cHuxkeHusa Py B atom cnyyae. CornacHo FOCT P 59789, noctartouHo Y3,

3HaveHve P, onpenenstoT no gopmyne:

Py=Pam Peg " Pio Prws  Cip ™ 1o (D.28)

rae P,,, — 3aBMCWT OT Mep 3all1Tbl OT HaMNpAXeHUA NMPUKOCHOBEHWSA, TaKUX Kak (Uan4eckue orpaHuydeHns unu
npegynpexaeHuns. 3HadeHus P, npueedeHsl 8 FOCT P MOK 62305-2—2010, npunoxeHue B,

Prws — BepOATHOCTbL TOrO, 4TO CMCTEMA rpo30BOro onoselleHna (TWS) He oBHapyKUT MOMHWIO Ha 3aTparueae-
MoK obnacTtu;

P.p — BepoATHOCTL OTKa3a BHYTPEHHWX CUCTEM W3-3a yAapa MOMHWW B NMHWIO KOMMYTaLIMIA B 3aBUCUMOCTM OT
XapakTepucTuk NuHUK. 3Hadvenns P 5 npusegdeHbl B FOCT P MOK 62305-2—2010, npunoxetue B;

— 33BUCUT OT COeAMHEHNA ypaBHUBaHWUA NoTeHumanos, cooteetcTayowero FOCT P 59789. 3HaueHns Pgg
npusefeHbl B FOCT P M3K 62305-2—2010, npunoxeHue B.

D.4.7 BepoaTHocTb Py, TOro, 4To yaap MOMHMKM B NTMHWIO KOMMYHUKaUWUA BLI3OBeT thanyeckoe
noepexneHue

3HayeHWst BepOATHOCTM P, hM3NYeCcKOoro MOBPEXAEeHUs OT yaapa MOMHUM, MOMNaBLUel B MUHMIO KOMMYHUKaLMA,
BXOASLLY0 B BAY, 3aBUCAT OT XapakTepucTUK 3aLLUMTHOTO 3KpaHa NIMHAM KOMMYHUKALWIA, BbIAEPKNBAEMOTO UMMYIILCHOMO
HaNPSKEHNA BHYTPEHHWUX CUCTEM, NOAKMIOYEHHBIX K TMHUA KOMMYHUKaUWA 1 uMmetowwmxcs Y3WI, npy ycnosuK ypaBHuBa-
HWA NOTEHLUMANoB Ha Bxoae nuHun cornacHo MOCT P 59789.

PEB

MpumevaHune — B atom cnydae cornacHo FOCT P M3K 62305-4—2016 ansa cHkeHua Py, cucTema 3aliuThl
OT UMMYNbCHBIX HAanpsbkeHun He TpebyeTtca. Hanuuue Y3WI cornacHo FOCT P 59789 BnonHe OOCTaTOYHO.

3HadeHune P, onpedendroT no opmyne
Py=Peg Pp Prws Cip - Ip: (D.29)

D.4.8 BepoaTHocTb Py, Toro, 4to yaap MOMHWUU B MIMHWAI0 KOMMYHWKaLMIA BbI30BET OTKa3 BHYTPEHHUX
cucTem

3HaueH1s BepoATHOCTU Py, 0TKa3a BHYTPEHHUX CUCTeM BCNefcTBME NonafaHs MOMHUKM B NIMHUI0 KOMMYHUKaLWUIA,
coeduMHeHHy ¢ BAY, 3aBUCAT OT XapakTepUCTUK 3KPAHWPOBAHWA NWHWK, BbIAEPXKUBAEMOTO MMMYNBCHOTO HanpaAXeHUs
BHYTPEHHMX CUCTEM, MOAKMHOYEHHBIX K 3TOM NMHWW 1 UMEIOLLMX CUCTEMY 3aLUMThl OT UMMYNbCHBIX NEpeHanpsiKeHni.

3Hadenue P, onpeaenaoT no dopmyne

Py =Pe " Pspp " Prws " Pip " Cip: (D.30)

roe P, — BeposATHOGTL TOro, YTo 0BopyaoBaHWe NoABepraeTca onacHoOMY GOBbITHIO.

D.4.9 BepoaTHocTb Py TOro, 4To yaap MOMHUA BOMU3U NMMHUM KOMMYHWKaUMIA, coeanHeHHon ¢ BAY,
BbI30OBET 0TKa3 BHYTPEHHUX CUCTEM

3HauyeHWst BEPOATHOCTM P, 0TKa3a BHYTPEHHWX CUCTEM M3-33 yAapa MOMHWW BBNW3u NUHWW KOMMYHWKALWA, co-
e0VHEHHON C KOHCTPYKUMEA, 3aBUCAT OT XapakTepUCTUK 3aLLMTHOMO aKpaHa NUHUW, BbIOEPKUBAEMOrO UMMYNLCHOMO Ha-
NPSKEHUA CUCTEM, NOAKMHYEHHBIX K NIMHUA KOMMYHUKALWIA, U 06ecnevnBaemblx Mep 3aLUMThl.

3HadeHue P, onpeaensoT no opmyne

Pz =Pg - Pgpp " Prws " Py . (D.31)

rae P, — BEpOATHOCTb OTKasa BHYTPEHHMX CUCTEM 3a CHET NonafaHua yaapa MonHnM B6nn3n NogcoeanHeHHoM nu-
HMW KOMMYHVKaLIMA B 3aBUCUMOCTH OT XapaKTepUCTWUK MUHUKM 1 06opyaoBaHns. 3HadeHns P npuBeaeHsl
B Tabnuue D. 710 u B FOCT P M3K 62305-2—2010, npunoxeHue B,

C, — «03(hdULMEHT, 3aBUCALLNIA OT IKPaHMPOBaHMA, 3a3eMNEeHUA U N30NALMK NMHAW. 3HaveHna C | npuBeaeHsbl
B [OCT P M3K 62305-2—2010, npunoxeHue B.
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Tabnuua D.70 — 3Ha4yeHUA BEPOATHOCTU P| |, 3aBUCALLME OT TUNa MUHAN KOMMYHWUKaLWA 1 HOMUHAMNBLHOTO Bbidep-
JKMBAEMOro UMMYNbCHOMO HanpsxeHusa sawmiaemoro obopynosanua Uy, (FOCT P M3K 62305-2—2010, mabrniuya B.9)

Uy, kB
Tvn NnHUK
1 1,5 2.5 4 6
JIHUK anekTponuTaHus 1 0,6 0,3 0,16 0,1
JInHWK ceasu 1 0,5 0,2 0,08 0,04

D.4.10 BepoaTHOCTL Pp TOro, 4TO NULIO OKaXETCA B ONacHOM MecTe
BepoaTHocTk Pp TOro, 4T0 N1Uo ByaeT HaxoauTbCA B ONACHOM MecTe, 3aBWUCUT OT BpeMeHU f, B Yacax B rof, B Te-
YEHWEe KOTOPOTO MI0AM HAXOAATCA B ONAacHOM MecTe:

Pp = t,/8760. (D.32)

MpumedaHue — Korga aHaueHue t, HEM3BECTHO, OTHOLWEHWE /8760 OOMKHO BbITe paBHO 1.

D.4.11 BepoaTHOCTb P, Toro, 4To o6opyaoBaHue NoABeprHeTCA BO3AEACTENIO ONAacHOro cobbIThA
BeposaTHOCT P, TOro, 4TO HenoepexaeHHoe obopyaoBaHWe NoABepraeTca BO3AENCTBUIO ONacHoOro cobbiTus, 3a-
BUCWT OT BpeMeHH t, B Yacax B rof] BO3AeNCTBIA onacHoro cobbiTus Ha oBopynosaHue:

P, = t./8760. (D.33)

NMpumedaHune — Korga sHaueHue t, HEU3BECTHO, OTHOLLEHWe 1,/8760 OoMmkHO BbiTe paBHo 1.

D.5 OueHka cpefHeii BennYMHbI ywep6a ykasaHHOro Tuna U3-3a onacHbIX cobbITURA Ly

D.5.1 ObLwme nonoxeHun

Ly — 3710 cpegHsas BenuuuHa yuiepba ykasaHHOro TMna us3-3a onacHbiX COBBITUIA, OTHOCUTENBHO MaKCHMAankHOMo
paaMmepa ywepba B 3awmwaemon BIY.

3HaveHus pasmepa yulepba, Ly, OUeHMBaET 1 ycTaHaBNMBaeT paspaboTymnk MOnHUesalUTLl nv Bragenel B3Y.
B maHHOM pasgene npyBefeHbl peKoMeHAyeMble CTaHAapTHLIE CPeAHWE 3HAYEHWSA, KOTOPLIE CHUTAKTCA XapaKTepHbIMU

3Ha4YeHAMN.

D.5.2 CpepHee oTHOCUTENbLHOE 3HaYeHMe ywepOba n3-3a onacHoro coobITUA

Ywepb Ly 0THOCUTCA K OTHOCMTENBHOMY 3HAYEHWIO YKa3aHHOrO TUNa NOBPEXAeHWA AN 0AHOM0 onacHoro cobeiTus,
BLI3BAHHOTO YAAapOM MOJTHUU, C Y4ETOM €€ MOLLHOCTU ¥ BO3OEWCTBUS.

Yuep6 Ly BapbupyeTcs B 3aBUCHMOCTH OT NpUYKHbI yulep6a (Dqp, Dyt Dy Dy).

Ywepb Ly cneayet onpefensaTs AN KaxaoK 3oHbl BIY, Ha koTopele oHa pasgeneHa. TunuyHble yulepbsl Ly ans
KaXOoW 30HbI ONpefensioT, ucnone3ysa Tabnuuy D. 71, no cnegyrowum opmynam:

roe Ly

L= Lk (D.34)
S (D.35)
P g A 1 (D.36)

TUNWYHOE CcpefHee OTHOWeHWe Nul, TpaBMUPOBAHHBIX HAnpsaXeHWem NpUKOCHOBEHWA W WAroebiM Hanpa-
KEeHUEM, K 06LLI,EMy KONW4eCTBY INAL B 30HE, OTHOCALWLeeCA K OQHOMY OnNacHOMY COBLITHI;

TUNM4HOE cpegHee OTHOLWeHWne nuy, TpaBMUPOBAHHBLIX NPAMbIM YOAapOM MOIMHUK, K 06|.|.|,enny Konu4yecTtBy
N, nogBeprmnxca BO3[EMCTBUIO B 30HE, 3@ CYET OOHOIO ONAacHOro cobbIThs;

TUNW4HOE CpefHee OTHOLWeHWe NUL, TPaBMUPOBAHHBLIX B pe3ynkTaTe noXapa Wnu BapbiBa, K oﬁmemy Konu-
4YeCcTBY NUL B 30He, 3a CHET OO4HOro onacHoro cobbITHS;

TUMWYHOE CpedHee OTHOLEeHWe hranyeckoro yuiepba counanbHOM 3Ha4MMOCTHM 3a CHET NoXKapa UM B3pbl-
Ba K MakcMmanbHOMY pasMepy ywepba coumanbHOW 3HA4YMMOCTU B 30He, 3a CYeT OAHOro OnacHoro co-
ObITHA;

TUNU4YHOE CpeHee OTHOLWEeHWe Ny, TpaBMUPOBaHHbBIX B Pe3yrnbraTe OTKasa BHYTPEHHWX CUCTEM, K obue-
MYy KONM4YeCTBY NUL, B 30HE, 3a CYEeT OOHOro onacHoro cobbiTuA.

3Ha4eHua Tabnuuel D. 71 OTHOCATCSH K HENPEPLIBHOMY MPUCYTCTBUIO SNIOAEN HA KOHCTPYKLMN.
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MpumeyvyaHuns
1 Puck B3pbiBa He cuMTaeTca ymecTHbIM ana B3Y.

2 CornacHo MOCT P M3K 62305-2, yuwiepbom coumansHON 3Ha4MMOCTH ABMAETeS ywep6, BKNoYaoLWwmMiA TpasMupo-
BaHWe XUBbIX CYLIECTB, HEAOCTYMHOCTb YCNyr ANg HaceneHus, NoBpexaeHue obbLEeKTOB KyNbTYPHOrO HaceneHns 1 obwue

3aTpartbl, KOTOpbIEe 6y,qu BbIHYXXOEHO ONNaTuTbk HAacerneHne.

Ta6nuua D.17 — Tunuuxble cpedHue 3HadeHns Ly, Ly, Lp v Ly

Twn 30H Ly Ly Ly Lo Lg
KputuuHele 30oHb11) 0,01 0,1 0,01 0,1 0,0001
HopmaneHble 30HbI2) 0,01 0,1 0,01 0,05 0,00001
1) 30HbI ¢ OCHOBHBIM 060PYAOBAHNEM 15 BhIMONHEHWA NpoLecca (ynpaBneHue, CBA3b).
2) 30HbI, OTKPbITLIE ANs cBOBOAHOMO NOCELLEHUS.
92
Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 96 / 160

CrpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-54418.24-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68259
https://gostexpert.ru/gost/gost-54418.24-2023?utm_source=pdf&utm_medium=68259&utm_term=page

FOCT P 54418.24—2023

MpunoxeHue E
(cnpaBo4Hoe)

KHaCCM(*JMKaLlIﬂH I'IOBPE)K,D,EHHﬁ MOMHWEN HA OCHOBEe MeHeKMeHTa pPUCKa

E.1 Obwue nonoxeHus

MonHwesawuty B3Y, BkNo4asa KOHCTPYMpOBaHWE W3rOTOBMTENEM W TEXOBCNyKMBaHWe onepaTopamu, CredyeT Bbl-
NOMHATL C TOYKM 3PEHUSA MEHEeMkMeHTa pucka. HeuenecoobpasHo npeanpvHUMaTh OOMHOYHbIE Mepbl ANA 3alMThl OTO
BCEX NOBPEXOEHWUIA MOMHMEN, NOCKONBKY YPOBHW W acnekTbl NOBPEXAEHUA MOMHKWE 0XBaTbIBAIOT OMaNa30oH OT KaTacTpo-
duyecknx 4o HeaHaUYMTENbHbIX. BaKHO NOHATEL acnekTbl NOBPEXAEHWIA, BO3MOXHbIE NMPUYMHBLI U COOTBETCTBYIOLLME Mepbl
AnA BbiNonHeHWa TpeboraHMil No TexHUKe 6e30MacHOCTH, a Takke aKoHoMMYeckue TpeboBaHus.

B3Y coenaHa n3 BonbLIOro KONMYecTBa aNeMeHTOR, 0AHAKO Hanbonee KpUTUYHBIMUK ANEMEHTAMMW C TOYKU 3pEHNS
NOBPEXOEHMA MOMHUEN SIBMAIOTCH NONACcTK, U3-3a TOro, YTO:

- NONacTy ycTaHaBNMBaKTCA B CAMOW BbICOKON Touke BAY;

- IoNacTW U3roTOBMEHBI M3 AOCTATOMHO XPYMNKOro Matepuana, Takoro, Kak KneeHblil 1 apMUpOBaHHbI CTEKNOBOMOK-
HOM MAAacTWK;

- lonacTy ABMATCHA OQHUM W3 CAMbIX AOPOrMX OAMHOYHLIX 3NeMeHToB B3Y 1 MoryT BbITb O4HUM M3 Camblx 4OPOrUX
3MNEeMEHTOB Ha 3aMeHy;

- B Cfyyae nonagaHua yaapoB MOMHWW B NOMNACTM, MOMYT BO3HUKHYTL BOMpockl Be3onacHocTh niogei us-3a naga-
OLLMX MHOPOOHBIX YaCTen.

MoaTomMy y4eT NoBpexaeHniA NnonacTei o4eHb BaXeH AN MeHeKMeHTa pucka BAY.

Opyrue anemeHTsl BHYTPW rOHAOMbB! U BalLHKM MOTyT 0OCTaBNSATE MeHbLUe NpobnemM ¢ TOUKK 3peHnua BesonacHocTu
noaei, ecnu TonbKO He yTpadeH KOHTPOMb 3a MexaHW3Mamu K3-3a MonHWW. Mepbl No 3alute 3TUX 3MeMEHTOR MOXHO
paccMaTpuBaTh C TOYKW 3PEHUs «3aTpaThl — BbIFOAbI».

E.2 NoBpexaeHne MONHWEW NonacTn

E.2.1 Knaccudmkauuns noBpexaeHUn nonactu U3-3a ygapa MONHUMU

MoBpexaeHWs NoApa3nensoT Ha YETLIPE YPOBHSA B 3aBMCUMOCTU OT YPOBHS U BOa NOBPEXOeHWr. Hamebicumia ypo-
BEHb NOBPEXAEHWA NONacTi — 3aTo ypoBeHb |V — katacTpodmyeckoe NpouCLLECTBME, KOTOPOE MOXET NPUBECTM K TpaBs-
Me W/MNN CMEepPTU XMBbIX cyllecTB. YpoeeHb Il — cepbesHoe npoucliecTBye, NpeaycMaTpuBatollee HesameanmTenbHbIN
PEMOHT, 4TOBLI NPeaoTBPaTMTL YCUNEHNE NOBpexaeHnsa 0o yposHs IV. YpoeeHsb || — ymepeHHoOe noBpexaeHue, npegycma-
TpUBaKLLee NpoBefeHE PEMOHTA B CaMble KOPOTKME CPOKU. HavMeHbLINA YpoBEHb — 3TO YPOBEHL | — He3HauuTensHoe
NOBpEXAEHWE, HE NpeayCMaTPUBAaIOLLEE BLIMOMHEHWE PEMOHTA [0 CredyLlero NNaHoBoro TexobenyKuBaHus.

B Tabnuue E. 1 npyBeaeHa knaccudukauma nospexgeHnin nonactern B3Y monHmen ¢ BuaaMv NnoBpeaeHWa nona-
CTEe, XapakTepuayoLLMX KaXabli YPOBEHb NOBPEXAEHUIA.

Tabnuuya E.1— Knaccudmkaums noBpexoeHna nonact MonH1uen

(IV) KatacTpoduyeckoe NpovncLLECTBUE, Bbi3blBAlOLWEE BO3MOXHOE TRPAaBMUPOBAHWE WU/ CMEPTb

(IV-a) PaspbiB 1 nageHve nonactu

(IV-b) MporopaHre 1 NageHne nonacTu

(IV-c) PacnnaeneHue w/nunu obpeiB NpoBoAa ynpaBneHus

(IV-d) MaaeHWe MOMHWeYNOBUTENS WNK APYroro anemeHTa nonactn’)

(Ill) CeprbesHoe npouvcluecTBre, Tpebylolwee HEMeONeHHOro pemMoHTa

(lll-a) TpewmHa BOOMNL CBAPHOTO LLBA

(Ill-b) OTpbIB HA KPOMKE NonacTy

(Ill-c) PacnnaeneHne W/unu oTpblB BEPTUKaNbHOIO MONMHUMEOTBOAA

(II) YmepeHHoe npoucwecTeue, Tpebylolee NpoBedeHWA pEMOHTA NPK NepPBO BO3MOXKHOCTK

(ll-a) BekpbITe noBepxHOCTH

(lI-b) YTparta HebonbLUOW YacTh MOMHUEYNOBUTENSA

(I) HeaHaunTenbHOE NpoucLlecTBMe, He Tpebdylollee He3amMeaMMTENbLHOro peMoHTa

(I-a) PacnnaeneHve MOnNHWeynosuTens

(I-b) ObropaHue noBepxHOCTH

(I-c) Opyrue He3HauuTeNbHbLIE NOBPEXOEHNA

1) 3To npoucluecTBMe/NOBPEXAEHME CYUTAIOT NpoUCLLIECTBHeM/NoBPpexIeHeM ypoeHa (I1-b) B cnyyae, ecnu Hi-
KTO M3 NMOCTOSHHbIX NUL, NN MPOXOXKUX BEPOATHO He ByaeT nobnuzoctu oT BAY.
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Buabl noBpexaeHuid, ykasaHHble B Tabnuue E.7, 3aknoyaloTcs B Cregylowem:

- pa3pbiB — BHE3aMHOE NNW HEMEANEHHOE pa3fdeneHve nonacTu Ha Aee unu boree YacTen, oTcnavBaHne cBapHOro
LBa Mexay AryMs obonoykamu nonacTtu wunu Gonelune TpewrHbl Ha obonoYkax nonacTe;

- nageHue — nageHune nbbiX aNEMEHTOR NMONACTM HA 3eMI0, BKMKOYadA BCKO NONAcTb, YacTe 0DONOYKM MonacTy,
BEPLUMHY NONAacTU, MOMHUENPUEMHUKN U T. M.;

- NporopaHve — yTpara LEennkom Uiy 4acTu NIonacTy 3a CHET noxapa npu nonagaHuy MosHuY;

- pacnnasrneHye NpoBoda ynpasneHus BO34YLUHLIM TOPMO30M — pacnaBneHUe W OTPbLIB YNPaBAwLLEro Npoeoaa
BO3[YLLHOrO TOPMO3a Ha KoHLEeBOW YacTu (cM. G.1.7) u3-3a 6onbLlUoro BblAeneHusa Tenna npu npoxoxaeHuu Yyepes Hero
TOKa MOINHWK;

- pacnnaeneHue BepTHKarbHOro MOMHUEOTBOAA — pacnnaefeHne v NageHne BHU3 BEPTUKANbHOro MonH1MeoTBoAa
13-3a BonbLIOro BbIAENEHWA TeNna npy NPOXoXAEHWN Yepes HEro Toka MOJTHUK;

- MCKpeHWe MexXay KOoHuamu 0D0pBaHHOrO NpoBoAa — 3NEKTPUYECKUIA paspsan M3-3a MOSTHUKM Mexdy 3a30poM
06opBaHHbLIX MPOBOAOB;

- pacTpecKkMBaHWe — TpelluHa BAOMb CBAPHOrO LWBA, COeAuHALero Are 0bonoYkn nonactu BMecTe, Koraa
YyacTWYHOE COedVHEHWE NPOAOITKAET YAEMKMBATL YACT BMECTE;

- OTPbIB — YacTb 0DOMOYKKM NONacT¥ OTOPBaHA, HO OCTAETCA BMECTE C HEOTOPBaHHOW YacTbHo;

- BCKPbITWE NMOBEPXHOCTU — HEBOMbLUOW pa3pbiB BONOKOH Ha NOBEPXHOCTW NONAacTy;

- yTpaTta HeDOoMbLWIOoN YacT MOMHUEeYNoBUTENS (HanpyMMep, NPUeMHMKA) — OTPbLIB YacTW MOSNHWEYNOBKUTENS, CO-
CTOALEro M3 yacteil. Ecnv oTopBaHHas 4acTb CYLUECTBEHHAA M NajaeT Ha 3eMmk, TO NPOUCLLECTBME CMenyeT cHMTaThb
npoucliecTeuem kateropuu (1V-d) B 3aBucumMocT oT 06CTOATENLCTB BOKpYTr B3Y;

- pacnnaeneHve — 3p03usa MOMNHWEYNOBUTENS N3-32 pacniaBneHus Nnocne nonagaHusi MoMHUK C BLICOKOW 3HEpPTMeN;

- obropaHue — M3aMeHeHWe LIBeETa 3aHEN NOBEPXHOCTH NONacTu.

Ecnn B3Y pacnonoxeHa Ha Mope unv B HeobuTaemMoW MEeCTHOCTU, NpoucliecTeusa/nospexaeHnsa ypoeua (1V-d)
MOXHO CcYMTaTb NpoMUcLUecTBUAMK/ NoBpexaeHuaMu ypoeHs (ll-b), nockonbky HeT yrpo3bl GeaonacHOCTM HaceneHus. B
NPOTWBHOM CMy4Yae OOMKEH MPWCBAMBATLCH HaWBbICLIMIA ypoBeHb |V, katacTpodwdeckoe MpouUcLIECTBUE, Jaxe ecnu
yNaBLUWiA 3NEMEHT ManeHsKoro paamepa.

E.2.2 Bo3MOXHbIe NPUYMHbI NOBPEeXOeHUA NONacTy MONTHUEN

BoamoxHble npuyvHbl NoBpeXaeHWA nonacten BAY monHuen onpegeneHsl ONbITHBIM NYTEM MO aHanuay npouvc-
wecTBuid ¢ BAY B pesynbrate yoapoB MOMHWW. BOMbLWMHCTBO NPOUCLLUECTBUIA ABMAAKTCA NPOUCLLECTBUAMKU YPoBHSA [V,
KaTacTpoguyeckme NMPOUCLLECTBUSA, KOTOPLIE MPOMU3OLLIIK Ha NINOXMX NONACTAX, Kak ecnm bbi:

- OHM BbINWM NONACTAMK CTapbiX KOHCTPYKUMIA C MPOBOAAMM BO3QYLLUHOMO TOPMO3a B KOHLIEBOW 4acTu;

- NONacTAMU HEeYyOa4HOW KOHCTPYKLMM, TAKOW Kak Nonacti ¢ HEAOCTATO4HbIM MEXaHUYECKUM COEAVHEHVEM MOIHME-
yNnoBuUTENEn/MONHUENPUEMHUKOB C OCHOBHOW 0DONOYKOM nonacTten;

- 1lonacTy ¢ NNOXMM Ka4eCTBOM W3roTOBMEHWSA, Kak NonacTi ¢ NNoXUM CKNelBaHMeM NNacThH nonactw;

- nrnoxo ofbcnyxMBaeMble fionacTv, Takue, rae obHapyeH HeooCcMOoTp, HEOPEXKHOCTL MMM HEAOOLEHKA NMPOLUIbIX
MoBpeKAEeHUNA.

[Mpu4mHoO paspbiBa U TPELUWMH Ha NonacTy 06bIMHO CYMTAETCA NOBPEXAEHUE B pe3ynkTaTe U3bbITOYHOro AaBNEHNA
3a CYeT Oyrv Npu ANWTENbHOM cnafaHuM ToKa, PpacrnpoCcTPaHAKLLENCA Kak yaapHasa BONHa BHYTPWU NyCTOT onactv Unu
BHYTPW CITOUCTBLIX CTPYKTYP NOnacTu.

E.2.3 Mepbl npoTMBOAENCTBUA NOBPEXOASHUID NTONACTEA MONMHUEH

Heobxogumbl Mepbl MPOTUBOAEWCTBUSA, KOTOPbIE COOTBETCTBYIOT MOBPEXAEHUAM Nnonact. YTobbl n3bexaTtb npounc-
LecTBMiA ypoBHA IV, kOTOpbIe MOryT OTpULATENBHO CKazaTbCcA Ha Be30MacHOCTM HaceneHus, Bce 3a4eCTBOBaHHbIE Nnuua
OomkHbl 0BpallaTe BHUMAHME HA HECOBEPLUEHHLIE YCIOBWSA; ANS M3rOTOBUTENS NONAcTW HECOBEPLUEHHASA KOHCTPYKLMA
W/WN MOHTaX JOSBKHBI BbITh YNy4YIUeHbl U UCMbITAHbI COMMAacHO HacToALWEMY CTaHaapTy; uarotToButTeny BAY normkHbI co-
CTaBUTb afeKBaTHbIE MPOLEOypbl NPOBEPOK U TEXHUYECKOTO 0DCNYKUBaHWA, KOTOpble ByayT peanu3oBaHbl onepaTtopamu
B3C.

Ha pucyHke E.1 nokasaHbl peKOMEHAOBaHHLIE MEpbI NPOTUBOAEWNCTBUA COMMAcHO KnaccudukalmMm NoBpeXaeHui
nonactu monHuel. Cxema A — Mepbl NPOTUBOAENCTBUA, YTOOEI He AONYCTUTE NpoucluecTBuin ypoeHA IV. Jaxe nocne
peanu3auuy COOTBETCTBYHLLIMX MEP NMPOUCLLIECTEUIA HEBO3MOXHO 130exaThb MOMHOCTLH, HO MOXHO OrPaHWYMTL A0 onpe-
AEneHHoro OonycTMMOoro npegena. He ctont cTpeMWMTbCH NpeaoTBpaTMTh NPOMCLLUECTBMA BCEX YPOBHEW, MOCKOMBKY 3TO
HeuenecoobpasHo.

BpemMeHHaa ocTaHOBKa NMOBPEXAEHHOW YCTAHOBKU, KaK NOKA3aHOo Ha pucyHKe E. 1, MOXeT ObITb NONe3HOW KOHTPME-
POV ANA YMEHbLUIEHUS pUcKa OT NOBPEXOEHUS BCMNeAcTBMe yoapa MonHuW. HemeaneHHasa npoBepka KBanuguUMpoBaH-
HOW CEpBUCHOW Bpuragoi, unu asToMaTU4YecKkas UNu yaaneHHas npoBepka, ecrnv 3To BO3MOXHO, PEKOMEHAYETCS A0 pe-
ctapta BOY.

94

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 98 /160
CrpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-54418.24-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68259
https://gostexpert.ru/gost/gost-54418.24-2023?utm_source=pdf&utm_medium=68259&utm_term=page

FOCT P 54418.24—2023

1
Cxema A 4

Cxema B —_——

\._

——————— [MpoucluecTaunn MpuqmrHbI MNpoTtueogeicTBUA ———————
P i i il . DY IR 2o - S _\1_.,«.’__._____p__m _______ ey
f IV) Katactpoduueckne nponcuectsms, { 1 HeapeksaTHble Mephbl NPOTUBOAEGHCTEHNA A VicnonbsosaHue nonacreit ¢ C3M
i Tpebylowwne HemenneHHoi octaHoBkn BOY I — | — COFNACHO HACTOSILEMY CTAHAAPTY
i [ ovay e aaggriie o |< (1a) OTcyTCTBYET CHCTEMA MONHME3aLUNTH |./
| > B UsroToBrnexu1e Nonactu ¢ KOHTponem
]
I (IV-b) MporopaHye 1 naaeHHe nonacTy I (1b) Qyrosoe WcKpeHWe B NONOCTW Nonactu KayecTea
I (IV-c) OnnaBneHue Wunu UckpeHue T (1c) HepocTaroyHble pasmepsl nposoga |— ¢ | C 3amena nonacreii Ha nonactu
I npoBofa ynpasneHus T YMIPABNEHMA BO3AYILHLIM TOPMO3OM ] CKOHTponem Luaora réc; BCeMy pasmaxy
e p—p— p——(—r——— non: "
T - e o e e e e e e e e e e e e et Tty
1 | (IV-d) MNageHre Bo3RYILHOA CUCTEMBI
1 | | nepexeata unn ApYTOro0 KOMMNOHEHTA MONIOCTH
| I (lll) Cepbeaxble NPOUCLLECTBMSA,
I | TPebYioWMe HE3aMEANMTENBHOMO PeMOHTa
1 : (lll-a) PactpecivBanie BOOMb WBa ' o ——— e e
I
| I (ll-b) OBpwie kpomka nonacm R N\ 1eeeee AONONHHTEALHEE IR OTVEOLEHCTEHF »-ncex HeoBXomUMoCTh MEHEPKMEHTa pucka
1 I 2 Kacanme 3 3xonoruueckue H :
1 {lll-c) Onnaenexue wwnu obpbis pa3paaoe thakTopbi : :
I { BEPTUKAITEHOMO MONHYEOTEORA D MpoeKT KOHCTPYKLMK NONAcTH
I 3 : i
N o e e e e e e e e i a) ABcopbuus : Z :
| (Il) HopmanbHble coBbiTus, (2a) Egrﬁ:ﬁ:cﬁap’m L L Boﬂb? A E Bpewensiit 0cTaHoB BIY cpagy | §
Tpebylolue peMoHTa B KpaTyaniumi cpok ¥ KOHAEHCALMA nocne yaapa monHuu :
b BHYTPM NIONAcTH #
(Il-a) OTcnausaHve NoBepxHOGTM i\["(2b) Mpamon yaap bl 1/ F He HyHbl cneLmarbHble Mepsl H
= i B CUCTEMY : NPOTWBOAEHCTEMS C TOUKW 3PEHMs :
(Il-b) YTpara HeBonbLIOH HacTh CUCTEMBI ; B03MYLUHOTD / : [OXOAO0B/PACXOA0B :
i BOMIYLUHOID Nepexsara ! nepexsata : i
| (1) HeaHaunTenuHeIe cobLITUA, H —) | (3b) 3arpaskerme I :
| He TpebyloLive HeMeaNEeHHOMo PeMoHTa | i | (20) MomepxriocTbiit | 4 conkio I : i
: NOBEPXHOCTU H :
! (I-a) ONNaBneHre CUCTEMBI BO3TYLLHOMO 1 7] paspid nrtl)aep)omm noﬁam i G MonTa Hesasmcnmbix :
nepexeaTa (MpyemHIKa) : oacm = i MOMHWE3ALMTHBIX MadT :
Iis : 3
(b) OBropaHme nosepxHOCTH e | Prrssssssnnsrnssnnsansssnnnnssnssnnsessrnsismnnnneeeennened O3 %
I / ! I
| (I-c) Opyrvie HeaHa4yMTenNbHbLIE NOBPEXOEHNA ‘\ ] \
1~ 7T SN /
—r— — —— —— — ———— —— e — — sl

PucyHok E. 1 — Cxembl pekoMeHO0BaHHLIX Mep COrMmacHo KnaccudmkaLumMm NpovcLLIecTBUA

Tabnuua E.2 Takke nokasbiBaeT MaTpuyLy PUCKOB ¥ COOTHOLLUEHWE KOHTPMEP NpW NOBPEXOEHUM NonacTy u3-3a no-
nagaHvua MOIHUKM, C y4eTOM MeHeMKMeHTa pucka. B Tabnuue npueBeaeHbl pUCKW NOBPEXOEHWA NONacT U PUCKU NOTEepu
NpWBLINK M3-3a NPUOCTaHOBKW HOpMarnsHoW paboTsl BAY. CnegyeT NOMHUTL, YTO NPOAOIIKUTENBEHOCTL OCTAHOBA HEe BCEer-
[a 3aBUCUT OT YPOBHSA MOBPEXAEHUSA, HO TAKKe 3aBUCUT OT TaKMX acrnekToB CXeMbl TEXoDCcnyKMBaHUs, Kak:

- HanuuKe obcnyKUBaKOLLEro NepcoHana, ABNAILWKMXCS cneupanucTaMmy no obenyxumeaHuio B3Y;

- Hanu4Me 3anacHbiX YacTen;

= Hann4ne COOTBETCTByI'OLLleFI TEXHWKN, J'IVICbTDB, KpaHoB, CamonoabeMHbIX CyOd0B W T. M., KOTOPbIE HeobxogMMbl Ans
PEMOHTa UK 3aMeHbl NOBPEXXOEHHbIX yacTeu.
CepBMCHbIe cormalleHnAa KU cornalleHna no TeXHM4YeCckomy oﬁcnymmaaHmo C NnocTaBLUMKaMK /MK npOBaFl,qepaMM

no TEXHUYECKOMY OGCJ'Iy)I{IfIBaHMIO.
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Tadtnuua E.2— MaTpuua noBpexaeHuid Nonact MOMHWEN C y4eTOM MeHePKMeHTa puUcka

YpoBeHb NOBPEXAEHMIA
(IV) Karactpodmyeckoe (Ill) CepbesHoe (1) YmepeHnHoe | (I) HeanaunTtensHoe
npoucLUecTB1E NpoUCLIECTBUE npoucLIecTsue npoucLIECTBIE
(a) | (b) (c) (d) (@) | (b) (c) (a) (b) @ | )| (c)
@ ®
x —
B D E =
S 3 a 35 ) = = &
o 5 o 2 S @ S S = o E
=} @ = m C I e o = © (8]
x 5 T =EEa@ o C Q o = c o T o
o o] Ezg | S5 o c S o 2 = % o
o (0] o =IO > @ M = T I 3 ® I é =
@ = @ oz | o s T4 = [~ [~
o I cs | Sca| st 2 =4 =& @ 33 d |8 =
E () = o @ g T c = QT © o 0 = o= 4
B =1 s o =@ F 5 s ] 5] = x| @ = == ] Cx
e @ © © I Qg (=l o a I So g S m T o c o =
o c = o CC SegE ) 3 ) E_ o O o @ O [] O T
= < T O c >0 = = c =) [} [C c B = [T}
5] = | ®©& g o I oo o o da o = T > [ - T g
< DFElas |83 | F25 = @ @ Q| E @2 c® | © o
o0 o o Sox|356a E) = c @S a = = c = o ST
o ®© [ & @O T = 4 = o © T c I (o] cCa
85| 2¢| 888|225 Q|2 | 825 | 3 23 g6 |s |28
ae|cf|aE8| &8 3|0 |abs|m == as|0 |2
Bo3amMoxHOCTb Brlicokas CpegHsas [MpakTnyecku Het
TpaBMUpPOBaHWSA OTCyTCTBYET
MMBBLIX CYLLECTB
CoumaneHoe BO3- OueHb BbICOKOE Huzkoe MpakTnyecku Het
nencTeme OTCYTCTBYET
HeobxoaumocTb Ja Het WMHoroa na [MoyTtn BCErOA Het
3ameHsbl NonacTu HeT
g lMpepnonaraemeli CneuuvanbHbIfA KpaHn KopauHa wnu TexHu4eckme Cepsuc nudTa,
% | cnocob pemoHTa KpaH And 3ameHbl KpaH cpefctBa Anst | vcnonb3oBaHue
5 nonactu paboTbl Ha CTPOWUTENBHBLIX
5 BbICOTE NecoB unu
o KaHaTa
=
% | CropoHa, oTBeuva- 3aBnCUT OT cTpaxoBaHusa/obcnyneaHus/koHTpakTa/ OpraHuzaums, OpraHusaums,
T | wowas 3a pemMoHT BO3pacTta nonactu OCYLLECTBMSAK- | ocylecTBnsAw-
[
@ was obcny- Lwasa obcnyxu-
g KUBaHWUE 1 BaHWE U PEMOHT
& PEMOHT
X
T | OueHo4Hasa cTou- QueHb BbicOKas Huakaga Bricokas CpegHsa Huakaa
£ | MocTb pemoHTa BbICOKas
(o
=
z MpopomkuTens- Heckonkbko Heckornb- Heckonbko Heckonkbko Moyt HUCKONb-
S | HocTb pemoHTa MecCsALEeB KO OHEN Henenb OHen KO (PEMOHT B
% Xoge nepuoau-
z Yeckoro Texob-
= CNyXunBaHus)
Henony4eHHasn OyeHb BbICOKaA Huakas, Beicokas Huskas MouTtn
npubsInb BbICOKasA HUCKOIBKO
BepoatHocTb OuyeHb HM3Kasn Hwuakas [oBonbHO [oBonbHO Beicokas
(3aBucuT OT MecT- HU3Kas BbicOKas
HOCTM)
CtoumocTb Mep QueHb BblcOKast CpeaHss CpegHasa — Huzakaa — 0 — cpeaHss
NpOTUBOAENCTBUA BbICOKas cpenHas

E.3 MNoBpexaeHne MonHUen Apyrux KOMNOHEHTOB

E.3.1 Knaccudmkauma noBpexgeHus gpyrux KOMNOHEHTOB MOJTHUEN

[NoBpexaeHnsa MonHMeln Apyrmx KOMNoHeHTOB B3Y MOXHO knaccuduumMpoBaTth TakuMm e oBpas3om, Kak 1 NOBpex-
OEHUA NnonacTtu, pazaenue Ha YeTolpe YpoBHsA. B Tabnuue E.3 nokasaHbl YeThipe YPOBHSA MOBPEXAEHWA ¢ npuMepamim
BUA0B NOBPEXAEHWIA.
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Tabnuua E.3— Knaccuukaums noBpexaeHnsa MOMHWEN OApYrMX KOMNOHEHTOB B3Y

(IV) Karactpothmnyeckoe npoucLUECTBMUE, HAMPUMEP TPaBMUPOBaHWE W/UNK CMepPTb Noaen BHYTPpU/BONM3WM YyCTaHOBKM,
nporopaHwe roHgonMbI

(Ill) CepbesHoe npovcllecTBME, HANPUMEP HapyLUeHWe M3onsuMu reHepaTopa wunuv TpaHcopmaropa, nonomka nog-
LUMMHUKOB

(Il) YMepeHHOE NpoucLLECTBUE, HANPUMEDP NOJIOMKa CUCTEMbI 3a3EMIEHIA, HApYLLEHWEe M30NALMY Npeobpa3soBaTens u
OPYrMX CUMOBbLIX-3MEKTPOHHBIX YCTPONCTB

(I) HeaHaumTeneHOE NpoucLlecTBMe, HanpuMep NpPobor N3oNAUMKM YCTPOMCTBa MOHUTOPUHTA, KOHTPOMNA UMW CBA3KU

E.3.2 Mepbl NpOTUMBOAENCTBUSA NOBPEXOEHNK MONTHUEW OPYIMX KOMMOHEHTOB

Mepbl NpOTMBOOENCTBMS NOBPEXAEHWUIO MOMHUENA OPYrMX KOMMOHEHTOB Takke MoryT OblTb aHanornyHbl, Mepam
NpoTMBOAENCTBUA NOBpexaeHUAM nonacTtern. OgHako cnenyeT NOMHUTL, YTO YPOBEHL |, HE3HAYMTENBHOE NPOUCLLECTBIE,
ONd ApYrvX KOMMOHEHTOB He BCErfa 03Ha4yaeT, YTo cobbiTue He NpegycMaTpuBaeT HEMEANEHHOro peMoHTa, Kak B Knac-
cudbvkauum aAng nonacTten, rae Heobxoamma Todka 3peHus beaonacHocTn HaceneHusa. He yunteiBas Hebonblive cobeiTns
0N MOHWTOPUWHIA, YCTPOWMCTBA YNpPaBneHUs 1 CBA3W MOTyT MpeacTaBnATh PUCK KaTacTpogMYECKOro MPOMUCLLECTBUA B
cny4ae, ecnv NoBpeXxaeHWe Bbi30BET NOTEPIO yrpaeneHua B3AY.

[Ona ymeHblUeHWs1 BpEMEHM OCTaHOBa M pa3mepa HemnonyyYyeHHOW Npubbiny TakkKe peKkoMeHOyeTcsa UCMOoNb30oBaTh
COOTBETCTBYOLLYIO CXeMY TEXHUYECKOro 00CNyKMBaHWUA C afeKBaTHOW NoAroTOBKOM K HeOXnaaHHbIM CODbITUAM.

E.4 CtaHpapTHbLI ONPOCHbIMA NUCT NO NOBPEXAEHUAM MOTTHUENn

B mabnuue E.4 npueeneH NpUMep OMpOCHOTI0 NUcTa Mo NOBpeXAeHUsAM MONMHWEN, KOTOPbIA MOXET NOoMoYbL cobpaTb
OaHHble 0 nospexaeHun B3Y monHuen. BaxHo cobpaTe kak MUHMMYM aHanoryHble CTaTUCTUYECKNE AaHHbIe.

Ta6nuya E.4— lNpumep onpocHoz20 Aucma rno nospexoeHusMm MonHued

1 WMaroToButens B3Y: Onepatop B3Y:

2 Twun B3Y (obwee onucaHue):

3 CneuwanbHble gaHHble No BAY:

MoLHoCTb ....... kBT

BbicoTa ctynuubl ........ M
OunameTtp BeTpokoneca ......... M
[aTta MoHTaxa ..........

[Opyrvue KoMMeHTapum .......

4 MecToHaxoxgeHue B3AY:

ToyHoe nonoxeHue (Hanpumep, koopaunHatel GPS):

OtgensbHas B3Y B3Y B coctaBe BAC c.......... (kon-Bo) BAY
Beperoeas 3oHa Bbnuan BeperoBoit 30HbI B mope Ha cywe
BosBbllweHWe (BbicoTa Hag YPOBHEM MOPSA) .......... M

[pyrve KOMMEHTapPUK ......

5  T[lorogHele ycnoBus:

[po3oBble AHW Betep ....cccceenn. M/c
Temnepatypa ...... °C Opyroe:
Ooxab (WHTEHCUBHOCTL, ECNKU U3BECTHO):

Opyrve KOMMEHTapUA ........
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lpodomxeHue mabnuuyel E.4

6  Bpems npoucluecTeus:
V- - C——
BPEMA wuivans MpwBnuantenbHas TOMHOCTb BPEMEHU:
[pyrve kKoMMeHTapuu .......

7 YpoOBeHb NOBpeXAeHUs MOMHWEN (B Cny4Yae NoBpeXAeHUs NonacTy TakKe NPOBEPUTL NOAKATENOPUIo)

(IV) KatacTtpodguyeckoe npouclLuecTBue

(IV-a) OTpbIB M NageHve nonacTtu

(IV-b) MporopaHue 1 nageHue nonacTtn

(IV-c) PacnnaeneHue v /vunv obpblB NpoBoda ynpasneHns

(IV-d) MapgeHue monHWeynoBuTens (MPMeMHUKa) UMW APYroro anemMeHTa nonacTu (CM. Takke CHOCKy K Tabnuue E.7)

—_

[II) CepbesHoe npoucluecTeBne

(Ill-a) TpewwHa BOONL CBAPHOTO LWBA

(-b) OTpbIB OT KPOMKKM NONACTA

(-c) PacnnaBneHue w/unmn obpeiB BEPTUKANBHOMO MOMHWEOTBOAA

—_

Il) YmepeHHOe npoucliecTBme

(11-a) BekpbiTie noBepxHocTr

(l-b) YTpaTta HebonbLIon YacTu MorHUenpUeMHUKa (CM. Takke CHocKy K Tabnuue E.7)

—_

|) HeaHaunTenbHOe NponcLIecTBUE

(I-a) PacnnaeneHue BO34YLWHOW MOMHUE3aLLMTEI (MPUEMHUKA)

(I-b) ObropaHue noBepxHOCTK

(I-c) Opyrue He3Ha4MTENbHbIE NOBPEKAEHUA

8 [pemnonaraemslie TOUYKM NonagaHus MOMHUN:
lNonactn longona MeTteoponoruyeckoe BawHa
obopynoBaHue
MonHueoTBOA roHOonbI
Opyroe: .......
[pyrve kommeHTapum:
9 T[loBpexaeHHbIe 3NeMEHTEI:
Ctynuua BeTtpokoneco/poTtop MogwmnHuK MoAwmnHUK
rmaBHOro Bana V3MEHEHWA yrna
HaKroHa
MogLwmnHuK MNogwunHUK MogwmnHuK Penyktopel
noBopoTa reHeparopa nepenaToqHOoro Bana
leHepatop Cuctema ynpasnenuns Cuctema SCADA Cuctema nutaHusa
Opyroe: ........
[pyrve kKoMMeHTapum ........
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lMpodomxeHue mabnuusi E.4

10 TNocneacTBuA NOBPEXOEHUA MONMHUEN:

MoTepn NPOM3BOACTREHHOMD BPEMEHM .................
CTOMMOCTE pEMOHTA ...... pyb6.
CTOMMOCTb HE NPOW3BEAEHHON N3-3a NOBPEXOEHNA ANEKTPOIHEPTUMN. ........... py6.

[pyre KOMMEHTapUM ...............

11 3nemeHTbl CUCTEMbI MOIHME3aLNTbl YCTAHOBKM (32 UCKMOYEHMEM fonacTen):

OTcyTCTBYIOT KonbLeBol 3a3eMNALLMIA 3MeKTpoa 3azeMnsaLWKMA anekTpog dyHaameHTa

MonHnenpueMHUKA (TUn/MecToHaxoXaeHue):
BepTukankbHble MONHWEOTBOAL! (TUN/MEeCTOHaxXoXAeHNE):

MepeHanpsxeHue/3alUTa OT NepeHanpPsKeHns:

OTtcyTcTBYET Bxogsilee coeWHeHWe C CETbIO
leHepaTtop BHelwHWe NMHMM JaHHBIX
BHelwwHWe nuHuM ynpaeneHus TenedoHHblE NUHKUK

[pyrue KOMMEHTAPUN ...............

12  JlonacTtu 1 MOnHWe3alwmTa nonacTen:

M3roToBUTENL NONACTEN: ...eevveeennnnnenns

Twun nonacTt (HakNoHHbIe/C perynMpoBaHMeM CpbiBa NOTOKA):

OpHa nonactb [Be nonactm Tpu nonactu NHoe:

OcHallleHbl KOHLUEBbIMK TOpMO3aMKU

LeuxeHne BETPOKONeca B MOMEHT yoapa:

B cocToaHuM nokos Bpawanca HeunssecTHO

MaTepman nonacTu BETpOKONeca

GFRP CFRP GFRP/CFRP CnowvcTas gpeBecuHa

[noTHasa gpeBecuHa VHoe:

Twvn MONHWEe3aLNTLI:

[MpremHuk Ha koHUe (MaTepuan): [MpyveMHWK Ha KoHUe (MaTepuan):

HeTt monHuesawmTbl WHoe:

BepTuKanbHbIM MOMHMEOTBOA NONacTu:

BHeluHWiA BHyTpeHHUM1

Mnowaae NonepeqyHOro CEYEHWS ............. MM
Marepuan:

[pyrve KOMMEHTAPUM ................

Habniogaemoe nospexaeHue:

HeT noepexaeHus nonactu OteepcTtye B nonactv, @......... MM
TpelumHa Ha NOBEPXHOCTK NONACTU (ANUHA): ....vevevervirieiiannn TpelumHa Ha KpOMKe nonacTtu (gnuHa):
WHoe:

[pyrve KoMMeHTapum:
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OkoHYaHue mabnuusi E.4

13 [pocToi 1 CTOUMOCTE PEMOHTA:
8 07T o) % HiERT—— OHen
CMeTHasi CTOMMOCTb PEMOHTA: ..uuveeeeeeenann. py6
MpuyMHa A4NUTENBHOMO NPOCTOS UMW/ BBICOKOWA CTOMMOCTU PEMOHTA (eCny NPUMEHUMO):
14  Ha pucyHke oTMe4YaroT MecTa, rae Habnaanock NOBpeXaeHWe Ha NonacTu:
HageTpeHHas cTopoHa:
_ i - _ J
MopBeTpeHHas cTopoHa:
_ _ _ _ 2\
| I”/J
PucyHok E.2 — KoHTypbl nonacTy Ans OTMeTKW MecT NoBpexaeHuiA
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Mpunoxenne F
(cnpaBo4Hoe)

MonHueBaa 06CcTaHOBKA M 30HbI MONHUE3aALWUTDI

F.1 MonHueBana obcTaHOBKa AnA nonacren

F.1.1 NMpumeHeHne

3apgaya koHUEeNUMM MonHMEBO 06CTaHOBKM NOMNACTW 3aKMYaeTcs B 4OKYMEHTansHOM 0hOpMMAEHMI TOTO, Kak BO3-
OEeNCTBUE MOMHWK pacnpenenseTcs no gnuHe nonactv. OHa He y4UTbIBAET METOA NPUHATAA PELUEHWS O TOM, F4e nome-
CTUTb MONMHWENPUEMHKKN N 0BecnevnTb CornacoBaHne MonHuesawuTel. BeibpaHHasn KoHuenums MonHueBoi obcTaHoB-
KM NonacTu JOMMKHA OCHOBLIBATBECS HA OTPacneBoM OfbiTe (BHYTPEHHEM UMW OTKPLITOM, Kak aTo npeAcTtaeneHo B G.8), a
Takke BEPOATHOCTM NOMNagaHWs B NonacTe B pa3nuyHbIX MECTax Mo pa3maxy nonacTu, BcneacTeue Yero bonee Belicokas
BEPOATHOCTL yAapa okasblBaeTCs B BEPLUMHE NonacTy.

TpeboBaHWsA NO KOHKPETHBIM Yrpo3aM MUMKOBOIO TOKA, YAEeNbHON IHEPri U NOMHOro 3apsaa (ans BelbpaHHoro ypos-
HA MOMHWE3ALNTLI 3apsAL OCTAETCA TEeM e cambiM ANS BCEX Y4acTKOB NIONACTW) ONpeaensAlTca Ana Kaxaoro y4actka
NOBEPXHOCTM nonacti. 3Tn TpeboBaHnA No yrpo3am 3artem MCMOnb3ylTcsa ANA onpedeneHns KOHCTPYKUWM M YPOBHEW
UcnbITaHWK Ans1 KoMmnoHeHToB CM3, KoTopas ycTaHoBIeHa B yKkasaHHOW YacTu nonactu. B onpegenexHunn TpebosaHui ons
pasnu4HblX y4acTKoB CriefyeT y4uTbiBaTh, Y4TO TOK U3 Bonee BbICOKMX y4acTKoB (y4acTok 1) BydeT npoBoAMTbCA Yepes
BGonee HU3KWME Y4acTKK, NO3ITOMY NPoeKTHbIE TpebGoBaHuA AN UCNbITaHUIA NPOBOAMMOrO Toka Ans 6onee HU3KNX y4acTKoB
NPUHATBI ¢ Bonee BbICOKUX YY4aCTKORB.

M3roToBuTenb MMeeT NpaBo ONpefenvTb KOHKPeTHOoe BO3[eWCTBME MOMHWW ANS KOHKPETHOW paccmaTtpyvBaeMon
nonacTu, Npy ycnoBuuK, YTO BO3QEWNCTBME AOKYMEHTaNbHO OOPMMEHO HA OCHOBE aHanu3a WUnu nonesblX AaHHbIX. Anb-
TEPHaTUBHLIM 06pa3oM, MOXET BbITe NPUHATA KOHUENLUS MOMHUEBOW 0BCTAHOBKK, NpeacTaBleHHas B 3TOM pasgene.

F.1.2 MpuMepb! yNpoLleHHLIX Y4acTKOB MONHUEeBOW 06CTaHOBKU

B atom nogpasgene B KadecTBe METOAWYECKMX YKa3aHWii NpeAcTaBneHsl ABa NoAX0Aa Mo YNpOLEeHHOM KOHLENUUK
MOIHWeBOW 06CTaHOBKM, XOTS 0cobble CBOMCTBA NONAcTW UMW BHELLHWE YCMOBUSA MOTYT NPeAnoXunTb Apyroe AeneHne no-
BEPXHOCTW NONacTu. 3aknynTensHon 06A3aHHOCTbI0 M3rOTOBUTENA ABNAETCA AeMOHCTPaLUma COOTBETCTBMA BbiOpaHHoM
MOnHWeBon obcTaHoBkM ¢ ypoBHeM YM3 anga nonactu B3Y. MonHueBas o6cTtaHOBKa JOCTUraeTCs 3a CHeT pasgeneHus
nonacTy Ha pasnUyHbIe Y4acTK1, onpeaenss KOHKPETHY MOMHUEBYH OBCTaHOBKY ONs KaX4oro y4acTka.

A

YyacTtok 4 YyacTok 3 YyacTok 2 Yyactok 1
B
x

|

|
| | |
| | |
| | |
| | |
! YyacTtok 2 ! YyacTtok 1 !
I T 1

Pucyrok £ 1 — lNpumepkl 06wux onpegeneHnii MornHWeBoW oBcTaHOBKU NonacTu

Ha pucyHke F.71 noka3aHbl [Ba BO3MOXHbLIX BapuaHTa onpeaeneHnsi MornH1eBo o6CcTaHoBKM nonacTtu: Tun A, ge-
NALWKIA NToNacTb Ha YeTbIpe yvacTKa C pasnuMYyHON NOABEPKEHHOCTBI NMPAMbIM yaapam, U Tun B, oenawmid nonacTts Ha
OBa y4yacTka. Ha ocHOBe npoBefeHHOro aHanu3a, B COOTBETCTBMM C BapMaHTOM OMnpedeneHnsa MOMHUEBOW 0BCTaHOBKM
nonacTu ONs pa3HbiX Y4acTKOB NOMAacTW Ha pucyHke F 7 moryT ObiTb onpeaeneHbl pasnuyHble ypoeHu YM3. Hanpumep
B KOHUenuum Tuna A yyacTtok 1 nonacty MoOXeT BbITh 3alUMLLeH AnA oxBaTta TokoB MonHum YM3 | ana npsameix yoapos, a

apyruve yyactku 2, 3n 4 ¢ YM3 1L, Il v IV cooTeeTcTBeHHO. Bo BTOpoM Tune B, YM3 | u 6onee HU3Kkue MoryT 6bITh BelBpaHb!
ana yyactkoB 1 n 2. [ins no6oro nogxona Tpebyetcs, 4tobbl y4acTok 1, NPeacTaEnAwWMA BEPLUMHY NONAcTW, COOTBET-
101

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 105/160

CrpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-54418.24-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68259
https://gostexpert.ru/gost/gost-54418.24-2023?utm_source=pdf&utm_medium=68259&utm_term=page

FOCT P 54418.24—2023

crteoBan YMS3 |, anstepHaTUBHbLIM criocobom, oLeHKa obLero pucka JormkHa nokasats, 4To YM3 || unu meHbLlue npumMeHim
ansa Havbonee cepbesHblx YacTel nonactu. Bes yyeta Bo3neicTBmsA, BeIGpaHHOTO ANs KaK4Oro y4acTka, W3roTOBUTENb
JomkeH obecneunTts, YToObI y4acTok Nnepexearta npsMbix yaapor 1 Mor 61 6e3onacHo NpoBROAUTE YEpPE3 NONacTb M OCTaB-
LUMEeCcH y4acTKuK, Oaxke ecri NoABEepKEHHOCTL NPAMBIM YAapaM MeHbLUE BO BCTPOEHHBLIX Y4acTKax.

B nobom criyyae u3roToBUTENb LOMKEH rapaHTUPOBATL, YTO B KAYECTBE LIENOro afemMeHTa nonacTe COOTBETCTBYET
HeobBX0AMMOMY YPOBHIO MONMHWE3ALLMTEI MOCPEACTBOM COYETaHWA BO3MOKHOCTY NMONagaHns yaapos MOSTHWW M CYpPOBOCTH
TOKOB MOTHUWM.

MonHwreBasi obcTaHOBKa onpeaensaeTcsa A8 KaKA0ro ydacTka, npuMmepsbl KoHLenumu A u B Ha pucyHke F. 7 nokasaHbl
B Tabnuue F. 1 — ana koHuenuun A n Tabnuue F2 — gna koHuenuum B.

Tabnuua F1— OnpegeneHve nnowaaw nonacTu Ana npyuMepa B KoHuenuumn A

Mnowane nonacTu CTaHaapTHble pasMepb Nnowaan, m
YyvacTok dnpia, “J_Toﬁg;(:f AIRE! TNonacte 40 m TNonacTb 60 M Nonacte 80 m TR
1 5% 2 3 4 200
2 10 % 4 6 8 150
3 15 % 6 9 12 100
4 OcraTtok nonactum 28 42 56 10
Tatnuua F2— OnpegeneHve Nnowagu nonacTtu gnga npuMepa B KoHuenuun B
[Mnowanb nonactu CTtaHaapTHble pasmepbl nrowaau, M Tok |,

Onuna, m, unn % AnuHbl

(anemeHT Toka 10/350 mkc),

YJacTtok ki Jonactb 40 m TNonactb 60 M Jlonactb 80 m KA
1 40 % 16 24 32 200
2 60 % 24 36 48 150, 100, 50, 10,

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru

KaK onpegeneHo ans
KDHKPETHDF'I nonacTu

BenuuuHa nocnegyiowero KOPOTKOro yaapa, nepexeaTbiBAaEMOro pasnuyHeiMK yyacTkamu, maclwtabupyertca nu-
HelHo ¢ maclTabupoBaHem NepBoro KOPOTKOro yaapa, Npyu 3TOM 3aps, CBA3aHHbINA C ANWTENbHbIM yaapoM, CoxpaHs-
€TCH NOCTOAHHbIM Ha y4YacTKax.

XapaktepucTuki noboi yactm CM3 nonactv unu npoBogsiLLMX KOMMNOHEHTOR, NPUHAMAIOLLMX YY4acTMe B COrNaco-
BaHWW MOMHKME3aLLMTbI, JOMKHbLI OblTe NOATBEPXAEHE!, KaK onncaHo B 8.2.2, — C KOHKPETHbIM BO34EWCTBMEM, KaK onpe-
AeneHo A4ns MONHWEBOIW 0BCTaHOBKM.

F.1.3 Nepexonbl y4acTKOB

Mpouecc monHWeBoiW oBCTAHOBKKM ABNAETCA NMPMMEPOM TOrO, Kak NOABEepXeHHOCTb BO3LENCTBUIO MOMHUM MOXET
BbITe ONVcaHa Ans KOHKPETHOW nonacti 1 nnowagku. MNpy onpegeneHun BO3OENCTBUS MOMHUW Ha KOHKPETHYIO NonacTb
ocoboe BHMMaHWe AOMKHO ObiTe YAeneHO MPOBOAALMM KOMMOHEHTaM KOHCTPYKUMW W/MAN BHYTPEHHUM 3MEKTPUHECKUM
cucTemam, ecnm OCYLUEeCTBNASTCH Nepexon Mexay ydacTkaMmu B KoHueBon obnactu. [pu nepexogax mexay ydacTkamu
YCTaHOBMEHHbIE NOAANEMEHThI AOMKHBI KOHCTPYMPOBATLCH, YTODEI BblAepMBaTe NapaMeTpel yyacTka fomnee BbICOKOro
YPOBHS ANS PAcCTOSAHWSA, paBHOrO 1 M 0T Nepexofa y4acTKoB.

F.2 OnpegeneHue 30H MOMNHKWe3aWKUTElI AnA B3Y (Ho He nonacTeit)

F.2.1 O6wwue nonoxeHus

YTtobbl ckoHcTpynpoBate CM3 ans koHcTpykuuw, yaobHo pasgennTb ee Ha 30Hbl MonHuesawmtel (3M3), roe
onpefeneHa MonHWeBasa anekTpomarHutHas obcravoBka. B tabnuue F3 nepeuncnenbl onpeneneHva 3M3 cornacHo
FOCT P M3K 62305-1.
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Tabnuua F3— OnpegeneHue 30H MonHuesawmTel (FOCT P M3K 62305-1)

BHeluHWe 30HbI MONHUE3ALNTEI

3M3 0 30Ha, B KOTOPOW yrpo3a NosenseTca BCNeACTBME HesaTyXaloLero aneKTpoMarHMTHOro nomnsi MOMTHUK K
B KOTOPOW BHYTPEHHUWE CUCTEMbI MOTYT MOABEPraThbCsA BO3OEHUCTBUIO MOMHBIX UMW YacTU4YHbIX BeIDpocoB
TOKa MOMHWMK.

3M3 0 nogpasgenstoT crnegyowum obpazom:

3M3 0, 30Ha, B KOTOPOW Yrpo3a NnosdBnAaeTcd BCneacTBMe MPAMOTo yaapa MOMHWKM 1 MOMHOIe 3MeKTpoMarHMTHOro
nons mMornHuu. BHyTpeHHne cucTembl MOTyT NOABEPraTbCa BO3OENCTBUIO MOMHBIX UMM HacTUYHbIX BbIBpo-
COB TOKa MOIHWK

3M3 OB 30Ha, 3alu lleHHana OoT NpAMbIX yoapoB MOINHWK, OOHaKo B Hewn Yrpo3a noAaBnAeTcA scnegcremMe nonHoro
3NEKTPOMarHMTHOro nonsa MOonHMn. BHyTpeHHMe CUCTeEMbI MOTYT noaeepraTbCA BO34EWUCTBUIO HACTUYHbLIX
Bbl6p0COB TOKa MOIMHUKA

BHyTDEH HWe 30Hbl MONHWEe3alWnThbl

3M3 1 3oHa, B KOTOpPOR BLIBpOC TOKa orpaHu4MBaeTcsa nepepacnpegenennemM toka u Y3WI Ha rpanuue. MNpo-
CTpaHCTBEHHOE 3KPaHUpPOBaHWe MOXeT ocnabuTb aNeKTPOMarHUTHOE none MoHUK

3M3 2,...n | 3oHa, B KOTOpOW BbIDPOC TOKA MOXET AOMOMHMTENBHO OrpaHWYMBAaTBLCH MepepacnpedeneHnem Toka n
pononHuTenbHelM Y3WI Ha rpaHuue. MNMpocTpaHCTBEHHOE KpaHMPOBaHWE MOXHO MCNONb30BaTh 4ONOS-
HWUTENbLHO ANA AanbHenwero ocnabneHns anekTPOMarHTHOMO Nons MOMHUK

MpumevyaHus

1 Kak npaBuro, Yem Bbille HOMEP OTAENbHOM 30HbI, TEM HIKE NapaMeTpbl 3NeKTPOMarHUTHOW cpefpbl.

2 OrpaHu4eHne ToKa ero nepepacnpegeneHmemM JOCTUraeTcsa nyTeM YMeHbLUEHWS TOKOBOW Harpy3sku oTOenNbHbIX
MonHneoTBoAoe CM3 BcrneacTeue pacnpedeneHns UCXOAHOTO TOKa MOMHMWM MeXAy HeCKONbKMMM MOMNHMEOTBOAAMMU.

F.2.2 3oHa monHuesawmTbl 3M3 0

MpaHuua mexay soHamm 3M3 0, 1 3M3 Og Ans roHgonsl, cTynuubl v 6aHy eeille 80 % BbICOThI CTYMULbI, KaK No-
Ka3aHO Ha pUCyHKe F 2, 3awWwmTa OT NpPsSIMOro nonagaHus MoMHUKM JomkHa ObiTb obecneyeHa No HeOBXOAMMOCTU U MOXET
ObITe ONpegeneHa c NOMOLLBK MoAeny KaTallenca cdepkl, Kak nokasaHo Ha pucyHke F 1 (cm. Takke FOCT P MOK 62305-1
n MOCT P 59789). SnektpoHHoe obopydoBaHWe Ha BHELUHEW CTOpoHe MoxeT notpeboBaTth 3awuTel gawe Huke 80 %
BbICOTbI CTYNKUUbI (AONONHUTENBHYIO UHGopMauuio cMm. B FOCT P 59789). NoeepxHocT B3Y Huxe 80 % BbICOTLI CTYMU-
ubl AenaoTca 3M3 Og. [lonyckaeTca UCMonb3oBaTh TAKKE KOMMbIOTEPHbIE MOAENU ANA KONMYeCTBEHHOro onpeneneH1s
npeanonaraemMoir BENMYUHbI YAApOB B pasnnyHble yactn BAY. BryTperHue cuctembl 3oHsl 3M3 O moryT nogseprartscs
BO3AEWCTBMIO YACTUYHBIX BEIOPOCOB TOKA MOMHUW.

C nomollkio cpeacTB BO3AYLUHOMO NepexeaTta (Hanpumep, CTepKeHb MONMHWEOTBOAA), PACNONOKEHHBIX Ha 3aaHew
Kpomke 060noqkK roHaonsl, 3oHa 3M3 Og MoxeT BbITe CO3AaHa HAa BEPLUMHE MOHONMbI, 4TO MOXET 3allMTUTh METEeOPOono-
TM4ECKMEe MHCTPYMEHTBI OT NPSAMOro nonagaHns MONMHWN.

MHCTpyMeHTE! pa3MelleHWs BO3AYLLUHOW CUCTeMbl NepexeaTta pa3psAaoB (HanpuMep, KaTalwasnca cepa, 3auTHLIN
yron u T. A4.) no FOCT P 59789 He npumeHsTes K nonactam BAY. [NoaToMy KOHCTPYKUWSA BO3AYLLHOW CUCTEMbI NepexBaTta
paspagoB MOMHWM OOMKHA BbITE MpOBEpPeEHa B COOTBETCTBMK C 8.2.3.

103

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 107 /160
CrpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-54418.24-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68259
https://gostexpert.ru/gost/gost-54418.24-2023?utm_source=pdf&utm_medium=68259&utm_term=page

FOCT P 54418.24—2023

80 %

PucyHok F.2 — MeTog kaTsawenca cpepbl, NPUMEHEHHbIA K BOY

F.2.3 pyrve 30Hbl MONHME3aWMThI

paHuLa Mexay soHamu 3M3 0, nnn 3M3 Oy 1 3M3 1 MoXeT NpoxoAuTe No BallHe Uni BepLlHe 06onoyKkM roHao-
nbl, €CAKY eCTb MEeTaNMMYEeCKU KOXYX MMM MEeTannuyeckas aKpaHupyoLwas ceTka, 4ocTaTtouHas Ang 3alyThl SeMeHToR
BHYTPW (ONTMManbHOW ABNAeTcA kneTka ®apages BOKpyr roHgonsl). B cnyyae, korga obonoyka roHgonsl caenaHa wus
CTEKNOMNMacTuka, pekomeHayeTcs, 4Tobel MeTannmyeckas pama unv o06saska Bbina yTonneHa B 060M04Ky roHaonbl ¢
LenbIo MoMy4uTh, Kak MUHUMYM, BO BHYTpeHHer obnactn 3M3 Og 4na 3awnTel 3NeMEHTOB roHA0MbI OT NPAMOTo no-
nagaHusa MOMHMKM UNKU Toka Nuaepa 6e3 obpaTHoro ygapa MornHuu (pucyHku F.3 n F4). OHa gomkHa 6biTb 6e3ynpeyHo co-
efWHeHa C ONopHON NNUTON MeXaHW4eCcKoro NPUBOGHOIO MexaHnamMa roHgonel. B ngeane metannuyeckas CETKa B KOXKYXe
W3 CTEKNOMNACTMKA AoMmKHa BblTe MHTErpUpPOBaHa B 3Ty paMKy Ans Toro, YTobbl roHgona onpefensnack kak 3oHa 3M3 1.
Cetka ¢ GonblWwKM pazMepoM SYERKU C pasMepoM OTBEPCTUIA [0 HECKOMNBKMX METPOB ByaeT 3aWwuwaTte roHaony ot nps-
MOro nonagaHusi MoOMHUKM U ToKa nuaepa 6e3 obpaTHoro yaapa monHuu. OHa ByaeT Nulib He3Ha4WTeneHO ocnabnsaTe
MarHUTHOE W 3MeKTpUYecKoe nons.

CeTka ¢ ManeHbknM pasmepom sHeek BygeT Takke 3alMiaTe OT NPSMOro NonagaHus MOMHUK 1 ToKa nudepa 6es
obpaTtHoro yaapa MonHuu. B 3aBucumocTu oT pasmepa suyeiki ¥ TONLWKMHBI CETKW CETKa MOXET CUMbHO 0cnabnsaTe MarHuT-
Hoe 1 anekTpuyeckoe nons. Mo npaBuny Bypae4vka ocnabnerHve ByaeT 3heKTUBHLIM Ha PacCTOAHUM OT CETKU, PaBHOM
pasmepy A4YenKu.

Ha pucyHkax F.6 n F.7 nokasaHo, Kak npocTtpaHcTBo BOY moxeT OblTb pasgeneHo Ha 3allWTHble 30Hbl 3M3 1 un
3M3 2. ToHgona (c ceTKoW B Koxyxe), BallHA U TpaHCOPMAaTOPHbIA OTCEK ABNAKTCH 3alUUTHbIMKU 3o0HamMu 3M3 1. Me-
XaHW3Mbl BHYTPU MeTanIM4eckmx oTcekoB B obnactax 3M3 1 HaxoasaTcs B 3awmTHoM 3oHe 3M3 2. Hanpumep, cpegctea
yrnpaBreHna BHYTPU OTCEKa BHYTPU MeTannuyeckol 6awHu Haxoaates B 3M3 2, a cpeacTsa ynpaBneHnsi BHYTPW MeTarn-
nu4eckux oTcekoB BHe BalHu pacnonoxersl B 3M3 1 nnn 3M3 2.

Ecnu GawHa caenana w3 metannuyeckoi TpyGel v Mexay 4acTamMu 6allHn cyluecTBYET aNeKTPMYECKOe coeanHe-
Hue, 3M3 BHyTpu BalwHK MoxeT ObITh onpegeneHa kak 3M3 2. CtanbHasa nonas balwHA aenseTca o4eHb 3heKTUBHON
knetkow ®apages npu yCrnoBuM, YTO OHA 3aKPbITa C ANEKTPOMArHWTHOW TOYKW 3pEHUst CBEPXY U CHU3Y.

OueHb 4wyBCTBUTENBHOE OBOPYAOBAHWE MOXHO NOMECTUTH B elle Bonee sawuuieHHyro 3oHy 3M3 3 Ha gpyrom
YPOBHE MeTannmnyecknx oTCeKoB. VIMeHHO YyBCTBUTENBHOCTL 3MEMEHTOB B AaHHOM 30He (T. e. BelAepK1Baemble npede-
nbl) onpegensaeT ypoBeHb, 40 KOTOPOro BAWAHWE MOMHWW, TAKOE Kak TOK, HANpsSKeHne, MarHTHOEe W anekTpuyeckoe none
AOMKHO BbiTb YMEHbLUEHO B 3TOW 30He. [103TOMYy HMKaKMe KOHKPETHbIE 3HaYeHUs TOKa, HaMPsHKeHUsA Y aNeKTpoMarHniT-
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HOro MonA He pekoMeHayTCA B 6a30BbIX cTaHAapTax no MonHuesawmte FOCT P M3K 62305-1, FOCT P M3K 62305-2,
FOCT P M3K 62305-4 v TOCT P 59789.

MpumeyaHue — OcnabneHne MarHUTHOrO W ANEKTPUYECKOrO Monew Ans MeTannM4Yeckux OTCEKOB 3aBUCUT
OT UX KOHCTPYKUMKU. [Na 3NeKTPOMarHUTHO COBMECTUMbIX OTCEKOB M3rOTOBUTENb MOXKET NPEAOCTaBUThL 3aMepeHHble
ocnabneHusa MarHUTHOTO 1 3NEKTPUYECKOrO Nonen.

PucyHok £.3 — CeTka ¢ BonblMMK a4erkamMu AN roHAOMbBl C KOXYXOM M3 cTekrnonnacTuka
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PucyHok F4 — CeTka ¢ ManeHbKMMK a4elikaMy Ansi TOHAOMb! C KOXYXOM U3 CTeKknonnacTuka

F.2.4 MNpaHWLUbI 30H MONHWE3aLLUTbI
Ha rpaHuue kaxgow 30HBI HEOBX0OMMO rapaHTWpoBaTth, 4ToObl kKabenu U NpoBogda, NEPEceKaLLUne rpaHiLy, He

npoBoaunK BonbLIOe KOMMYECTBO TOKA MOMHUKW UMW NepexodHoro HanpsxeHua B 3M3 ¢ Gonbwimnm Homepom. 310 Ao-
CTUraeTcs HaanexalwmymM ypaBHMBaHUEM MOTEHLMANOB U 3KPaHUPOBaHMEM, a Takke 3awmTon kabernen v NpoBodoB OT
nepeHanpsKeHUa Ha rpaHuLe 30H. Llens 3aknioyaeTcs B yMEeHbLIEHUM TOKa W HANPSXKEHUS [0 YPOBHS, MPUEMIIEMOrO AN
0bopyOOBaHNS, KOTOPOE HAXOAUTCS B 30HE 3alUKThl C OOMbLUMM HOMEPOM

Konnyectso Heobxognmeix Y3MIT MOXHO YMEHBLIWTE MpPaBUIIbHLIM Pa3geneHneM Ha 30Hbl MPaBUIIbHOMO pacno-
noxeHuss kKabenew, NCNoNb30BaHNS IKPaHWPOBAaHHLIX Kabenei 1 MCnonb30BaHWA ONTUHMECKOTO BOMOKHA ANS nepenaqu
CWUrHanoB W AaHHbIX.

MocnenytoLme 30HbLI XapaKTepPU3YOTCH 3HAYUTENBHBIMM U3MEHEHUSAMW B UIHTEHCMBHOCTW 3MEKTPOMAarHMTHOMO MM-
nynbca oT rpo3oBbix pa3pagoe. MpaHuua 3M3 onpegensetca Mepamu 3aLuThl, NPUMEHAEMbIMK 4718 OCcrabneHnsa MarHnT-
HOTO W 3MEKTPUYECKOro Nonen.

B HekoTopbIx 0COBLIX CUTYaLMAX MOXET BO3HWKHYTL HeobxoammocTs nepexoaa cpasy ua 3M3 Og B 3M3 2. B atom
crny4ae K 3allWTHLIM 3IEMEHTaM NpeabaBnAlT Oonee BoiCOKMe TpebOBaHUA Ha rpaHuLax 30H, KOTOpbIe OOMKHbI Ocra-
OnATL COOTBETCTBYHLLNE NapameTpbl 40 HEOBXOAMMOro YPOBHS.

30HbI MOMHWE3ALLWTHI MOTYT COEAUHATLCA YEPE3 IKpaHb! IKPAHMPOBAHHLIX Kabenein unu akpaHMpoBaHHbie Kabenk-
KaHanel, B pesynsrate, Hanpumep, [Ba OTCeKa ynpaBreHuns, HaxoOsawWwmMeca Ha HeKOTOPOM paccTOAHWWM Apyr OT Apyra,
MOXHO coegunHUTe 6e3 ncnonea3osanuns Y3UI Ha koHType cepaedHnkoB (pucyHok F.5). MNMogobHeim obpa3om oTcek, onpe-
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AeneHHbIA kak 3M3 2, MOXHO paclUMpWUTL 3KPaHUPOBaHHbIM Kabenem Ans BKITHYEHWA BHELUHero MeTannmM4yeckoro Kopny-
ca gaTtuvka, Takke onpegeneHHoro kak 3M3 2.

amM32 —10 H— 3m32

PucyHok F.5 — [1Ba otceka, onpegensemMble kak 3M3 2, coeguHeHbl Yepes 3alMTHbIA IKpaH aKpaHMpoBaHHoro kabens

F.2.5 TpeboBaHWA NO 30He 3aWMUTbI

Bo nsbexaHne noBpexaeHUin UNM HEAONYCTUMBIX OTKA30B HEOBXOAMMO rapaHTUPOBaTh, YTO BHYTPU AAHHON 30HGI
ANeMEHTHI HE NOABEPraloTCH YacTUYHOMY BO3AEWCTBUIO TOKA MOMHUW, PA3HOCTW HAMNPSKEHUA UMM 3NEKTPOMArHUTHOMO U
3NeKTPUYECKOro Nonen, NPeBkILLaLLMX YPOBEHb WX CTOMKOCTH. [ns BbINONHeHUs aTux TpeboBaHWi HeobXxooumo BbIMOM-
HWUTL UCMBLITAHWS W NPOBEPKY, U MX pPe3ynbTaThl 3a40KYMEeHTMPOBaTh.

3awuTy MoxHo obecrneunTs ¢ NOMOLLBID cornacoBaHHblX Y3WI, akpaHupoBaHHBIX Kabenel, skpaHUpYLWUX Ka-
BenbHbIX MarucTpanel UM Ux codeTaHus (Npu HeoBxooumMocTK).

MpyMep OOKYMEHTUPOBAHUS CUCTEMbI MEp 3alLMThl OT MepeHanpsXeHUs NokasaH Ha pucyHke F.7.

loHgona
\SneKTpomarHuTHblﬁ
BaKpaH
OKpaHUpoBaHHasA
B KabenbHas marucTpanb
3M3 0,
/M SKcnnyaTauMoHHoe
d 3naHue
3M3 1 BxopAwme nuHum
3M3 2
it sl —3M3 1 ||

3KpaHMPOBaHHBLIW KaHan unu aHanor
PucyHok F.6 — lMpumep: genenne BAY Ha pasnuyHelie 3M3

Mpu npumeHeHur 3M3 Ha B3Y AonmkHbI yYUTEIBATECA CNelWanbHble acrnekThbl, Kak 5TO onpefeneHo B npumMepax
HXKe:

Mpumep 1 — lMadenue HanpsxeHus 830J1b KOHCMPYKUUU

3oHa MonHUe3awWumsl 6 Hympu kopnyca, o6ecrieqyuearoujass mom xe nomeHyuan o6opydoeaHus eHympu,
He mpebyem 3awumsl oM nepeHanpsxeHust gHympeHHel npoeodku. O6opydosaHue, KOMopoe He pa3MelleHo &
mowm e Koprnyce, daxe e ciyvae HaxoxdeHust 8 moii xe 3M3 Moxem nompeboeames 3aujUimsi oM repeHanpsixe-
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Hus, ecnu cdenaHa oyeHka, 4mo o6opydoeaHue nMpu eosdelicmeuu MOJTHUU He docmuzaem mozo e nomeHyua-
na HanpshxkeHus. [adeHue HanpspkeHust 830/b NodcoeduHeHHOU KOHCMPYKYUU, Ha Komopoll pasMewaemcs o60-
pydoeaHue, moxxem 6blmb G0CMAaMoO4YHbIM, YmMo6b! 8bi38aMb Pa3HOCMb HanpsukeHul. Hanpumep, cM. pUCYHOK
F.6, npedcmaebme cebe nompebumens 3neKmMpo3Hep2uu Ha nepedHell Kpomke 20HAoNkLI 6 3M3 1. dmom 3Hep-
2onompe6umersib COeOUHEH C UCMOYHUKOM MUMaHus, ycmaHoB8JIeHHbIM Ha 3adHell Kpomke 20HO0NbI 8 3M3 1.
Mpu ydape MoMHUU € f1oMacmb MOK MOMTHUU npolidem Yepe3 nepedHIO Yacmb KOHCMPYKUUU 20HAObI, MeM
caMbiM 8bi3gae nadeHue HanpsikeHus e0onk KoHcmpykuuu. Mocnedcmeue 6ydem 3akmoYambCsi € MOM, 4iMo
3Hepzonompebumenb U UCMOYHUK numManus 6ydym Haxodumbcsa Ha pasHOM ypoeHe nomeHyuanos, daxe npu
mom, Ymo oHU Haxodsmcsi @ mol e camol 3M3. 3mo crnedyem yHumbigame.

lpumep 2 — NameHvusocmb xapakmepucmuk 3M3

Kak ykazaHo e npumepe 1, o6bekmel @ o0HolU 3M3 mozym nodeepzambcsi 8o3delicmeuro pa3Ho20 Hanps-
JKeHUs1 8 3aguUcCUMOCIIU Om Mymu mokKa U KOHKpemHoz20 Mecma pa3meuleHus e 3M3. Moamomy donycmumo e
xapakmepucmukax 3M3 ykazbieambs OuanazoHbl 3Ha4YeHuUl Ons NUKOBO20 MOKa U 3/1eKMmpoMazHUMHOU xapak-
mepucmuku. Hanpumep, om 5 do 10 kA u om 2 do 10 kKA/M coomeemcimaeHHO.

| R S = | R T e T — i S e S e s e = |
% I 3M3 1
| | | - T T T T T T |
% i _1 [eHepaTop |
Bricokoe T i
HaNPSHEHNE | ¥
|
|
1~ Crynuua
| HwuakosonsTHOR =S |
]‘ 3kennyaraumroHHoe P“"m";:“m | |
L 3naHue B LDV 00.9:9:0.9.9.9.9.9.9.9.9.1 ! |
“““““ R R R AR | 3m32
Cwnosan
ANeKTPOHUKE
Annapatypa (ALK AL K Annapatypa J_
| FUSEERTE I I o o o v e e v a v ar ey v av v e var. ynpasnesns —ll
nuraHem nuTaHuem -
BepxHas kopobka
3M3 2 - 3M3 2 i 3M3 2 _]’
L OcHoBaHWe BallHn BawHsa [oHgona B

[-3M31; [011]-3M32; I - Y3ur;

R — aKpaHUPOBaHHbIN kaBerb UNW aKpaHMpoBaHHas kaBensHas MarucTpanb

PI/IcyHOI( F7— ﬂpmmep 3anuci geneHua Mmep 3aluThbl SJ'IEI(TpI/I'-IeCKOI;'I CUCTEMBbI OT 3NEeKTPOMarHMTHOro MMnynbca
OT rpO30BLIX pPa3pA0oB Ha 30HbI 3aliMThl C YKa3aHMeM MecCT nepecedeHuna c SﬂeKTpMHBCKOﬁ LUenb rpaHny 3M3,
NoKasbIBaKLWNA, Kak ANHHbIEe Kabenun NPOXoaAT MeXxJy OCHOBaHUEM ©GalHM 1 rongonon
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MpunoxeHuwe G
(cnpaBo4Hoe)

3awuTa nonacTten

G.7 O0LwKre nonoXxeHusa

G.1.1 Tunbl nonacTen U MeTOAbI UX 3aWUTbI

INlonactu B3Y npeacraensaoT cobor GonbLuve nomnsble KOHCTPYKUWK, M3roTOBMEHHBIE U3 KOMMO3WTHLIX Marepuanos,
TakMX Kak CTEKITONNACTWK, [epeBO, APEBECHO-CNOUCTLIN NNACTUK, apMUPOBaHHLIA YIMEepOoAHbLIM BOMOKHOM NNacTuk. Yrme-
nnacTvK 0ObIYHO MCMONBb3YEeTCA ONA NPUAOAHKA KECTKOCTU KOHCTPYKLUM NONacT UK CNeLMarnbHbIX 3MeMeHTOB, Takunx Kak
KOHLUEBOW Ban Ansi nonacter ¢ TOpMo3aMy Ha KOHLEBOW 4acTu (TOPMO3HOW MEXaHW3M C KOHLEBLIM CPbIBOM noToka). He-
KOTOpLIE YACTW U HABECHLIE 3NEMEHTEI, TAaKUE Kak KpenexHsie priaHLbl, NPOTUBOBECHI, LWAPHUPLI, COOPHBIE KPOHLUTENHBI
ANs pasgeneHHbIX nonacTei, NOAWWNHMKKA, TPOCh, ANeKTpMYeckne NpoBoaa, NPYKMHbI M KPeneXxHble aNeMeHTbl caenaHb!
13 meTanna. Yoapbl MonHuK ByayT KacaTbCd fnonactei, gaxe He UMeKLWMX MeTannMyeckux arneMmeHToB, 1 npu hopmMupo-
BaHUW OYrM MOSTHWM BHYTPW NONACTV BO3HWUKHYT CEPLE3HBIE MOBPEKAEHUS.

[lee CTOPOHLI UM NOKPBITUSA MOBEPXHOCTW NOMNAcTX 0OLIMHO U3rOTABMMBAKTCH B BUAE OTOEMbHLIX NMUCTOB U3 CTe-
KITOBOSIOKHA MIMK OPYIMX KOMMO3UTHBIX MaTepUanoB, CKNeeHHbIX BMecTe BOOMb NepeaHnx 1 3agHUX KPOMOK W MpUKIeeH-
HbIX K BHYTPEHHEWN HECYLLEeN KOHCTPYKUWK, TaKKe M3roTOBMNEHHON M3 CTEKNOBONOKHa. BHyTpKn nonactn ectb 6onblumne Bo3-
AyXOHanonHeHHbIe NonocTi, o6pasoBaHHbIE NMOKPLITUEM MOBEPXHOCTM M BHYTPEHHEW KOHCTPYKUMER WM YBENWYMBAIOLIVE
00wy ANnHY nonacTu. AnsTepHaTUBHBIM 00pa3oM MOBEPXHOCTHBIA MaTepuan Nnonacti MOXeT NoAAEPKMBATL MEXaHU-
YecKyr MPOYHOCTL nonacTv 6e3 cunoBoro NoHxepoHa. Kpome Toro, nonact MoryT ObITb M3rOTOBMEHBI KaK LENbHbIE C
MOMOLLBI0 NEPEAOBLIX TEXHOMOMMN NONMMMEPHOro NUThs 683 CNONb30BaHNSA KNEEHbIX NOBEPXHOCTEN.

CyLLecTBYET HECKOMNLKO TUMOB NonacTeir B 3aBUCMMOCTH OT MPUMEHAEMOro MEXaHWama ynpasneHns 1 TOPMO3HOro
YCTPOWNCTBA, a TakkKe MCMOoNb30BaHWA M30NALUMOHHOMO 1 NPOBOASALEr0 KOMMNO3UTHOIO MaTepuana. [NATb OCHOBHbLIX TUMOB
npeacTaeneHbl Ha pucyHke G. 7.

B nonactsx Tvna A gna TopMOXKEeHWS MCMNONb3YeTcs LWUTOK (3NepoH) Ha BHELUHEW CTOPOHE NepeaHen KpoMk. Ha
nonacTax Tuna A mectamu nonagaHus MONMHUM YAcTO OKA3bIBAKOTCA CTanbHLIE LWAPHMPLI LWWTKA, U 04eHb YacTo Habnaa-
ETCA Cepbe3Hoe NOBPEeXAEHUE, MOCKOMBKY NOMepeYyHoe CeYeHue CTanbHbIX TPOCOB, UCMOMb3yeMbIX ANA paboThl WWMTKA,
00bI4YHO ABNAETCS HEAOCTATOYHBIM AN1A NPOBEAEHWUS TOKA MOMHWN.

Yrnennactuk

B NonacTtu
OI151 KOHCTPYKLMOHHbIX
uernen

BpaLleHus

CranbHoi CranbHoi

npoBsog,

A B Cc D E
PucyHok G.17 — Tunel nonacten BAY

B nonacTtsax Tuna B ncnonb3ytoT TOPMO3 Ha KOHLIEBOW YacTuW, KOTOPLIN yAepKMBAeTCA NPYKMHOM M OTMYCKaeTcs npu
ype3MepHol YacToTe BpalleHua oT ueHTpobexHol cunel. YTo kacaetca nonactew Tuna B, mecTta nonagaHws MonHuu
0coBeHHO BMAHBI Ha MPOTAXKEHWN HECKOMbKUX AECATKOB CAHTUMETPOB OT BHELUHEND KOHLUA UMK MO Kpasm BHELUHEro KoHUa
B MECTE HaXOXOEHWs BHELUHEro Kpas KOHUEBOoro Bana. HauvHas oT Todku nonaganus, oyra MonHun obpasyeTcs BHYTpU
KOHEYHOW 4acTu K BHELLHEMY Kpar KOHLEBOro Bana, a ¢ Apyroro KoHua eana gyra o6pasyeTcs BHyTpU OCHOBHOW fonacTu
BHW3 MO HaNpPaBMeHWI K CTanbHOMY KpenexHoMy cnaHuy Ha OCHOBaHWKM nonactu. Takue BHyTPeHHWe OyrM HEM3MeHHO
BeOyT K katacTpodmueckoMy paspyLlleHuto nonactu. llonacty Tuna A 1 B lwinpoko npumeHsanuce ansa B3Y npegsiayuwero
obpa3sua mowHocTeio 100 KBT.
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INonactb TNa C — 3To NonacTb C KOHLIEBLIM TOPMO30M, KOTOPLINA YyNpaBnAeTcsa cTanbHbIM MPOBOAOM. YTo KacaeTca
nonactel Tuna B, mecta nonagaHua MOMHWK NPEMMYLLECTBEHHO HAXOOATCA HA NPOTSHKEHUM HECKOMBKUX AECATKOB CaH-
TMMETPOR OT BHELUHETO KOHLIA UMK MO KPasm BHELUHETO KOHLLA B MECTE HaxoXAeHWUA BHELLHEro Kpasa KoHLEeBoro Bana. Yto
Kacaetcsa nonactei Tuna C, Tak xe, Kak u y Tuna B, gyra monHumn, o6pa3zoBaHHasi BHYTPU KOHEYHOWN YacTh MeXay TOYKON
nonagaHus M BHELIHWM Kpaem Bamna, NpWBOOWT K CEpbe3HbIM MOBpexaeHnaM. Ha nonactsax tuna B noBpexaeHue oc-
HOBHOW Nnonactu Havbonee 4acTo NPOMCXOAMWT, KOr4a cTanbHOW NPOBOA HE MOXET NMPOBECTW TOK MONMHUM. MUHMMansHbBIN
OnameTp cTankHbIX NPOBOAOB, UCNOMb3yeMbIX AN 3TUX uenel, coctasnseT 10 unu 12 mm ana nonactel anuHor 17 m.
Takve npoBoaa cnocobHbl NPOBOAWTE BOMbLLYIO YacTb TOKOB MOMHMKW W, TakM 006pa3oMm, 3alimiaTte OCHOBHYK NONacTb
oT noBpexaeHua (cMm. D.6 ¢ 4onoNHUTENBHBLIM ONUCAHMEM ONpedeneHs pasMepoB CUCTEM 3aLUUThI).

INonacte Tvna D — 3To nonacTe, NOMHOCTLID M3rOTOBMEHHAS U3 HEMpoBoAALMX MaTtepuanoe. OnbIT ¢ HEMPOBO-
OALKMMK NTONacTAMKM NMOKa3bIBAET TO XKe caMoe, YTO W C APYTMMK TUMamu nonacTel, TOYKKA nonagaHusg MoSHUW 0BbIYHO
HaxogaTca 6nuako K KoHUy. o cpaBHEHWIO C APYTMMW TUMamu nonacTeil TOYKW nonagaHus MOMHWMKW TakkKe MOryT ObiTb
pacnpefeneHsl BecnopagoyHo B APYrMx MecTax no Bcei ANvMHe nonacTtu.

INonacte TMNa E — 370 nonacTte, B KOTOPOW HEKOTOPLIE 3MIEMEHTHI KOHCTPYKLMMA U3rOTOBMEHBLI U3 apMUPOBAHHOMO
yrnepoaHsiM BonokHoM nnactuka (CFRP), Tak kak oH obnagaeT BbICOKOW XeCTKOCTLIO NpU ykazaHHOM Bece. B 3aBucu-
MOCTM OT KOHKPETHOW KOHCTPYKLMW YITENNACTUK MOXKET MCMNONb30BaTbCA AMA apMUPOBAHMA MOKPBLITMA NonacTu, a Tak-
e B KA4eCTBE HECYLUEro areMeHTa KOHCTPYKLIMK, Kak CUITOBOW NoHxepoH. bnarogaps ero anekTpvyeckuM CBOWCTBaM,
YIMennacTuK HYy»KHO TLaTenbHo cornacoBbiBatb ¢ CM3, 4yTobbl 0becnevnTs Heobxogumble pasgenuTerbHbIe paccTOAHMSA,
3NEKTPUHECKYH M30MNALMI0 W/UNK 3NEKTPONPOBOAHOCTL. ACNEKTLI MOMHWEe3alLWTLl nonacten B3Y, coaepxalumx yrnenna-
CTUK, paccMmaTtpueatoT B G. 3.

Yroapbl MOMHWW, NoNagawLlne B HENPOBOAALWE NONACTU UMW U30NALMOHHBIE YacTW NonacTen, cogepxallme npo-
BOASLUME YACTH, MOXHO MO MEHbLUEH Mepe 0O6BACHUTE TEM, YTO 3arpA3HEHNUs 1 BOOA CO BpEMEHEM MOBLILLAKT 3MeKTpo-
NpOBOOHOCTL TakMx YacTel. llabopaTopHble MCMbITAHUS BLICOKMM HaMPSXKEeHUEM Nokasanu, YTo AYyroBoW paspsg nonaja-
€T B HenpoBoAALLWeE NoNacTu, pakTUYeckn obpbi3raHHble CONMeHol BoOoW, Kak ecnv Okl nonacTb Obina MeTannmy4eckoi.
[pyroe obbAcHEHWE 3aKMNoYaeTcs B TOM, YTO MOMNacTW NPOCTO HaxoaAaTcs Ha nyTu yoapa monHum B B3Y. Kpome Toro,
W3BECTHO, YTO pa3paabl Ha NOBEpPXHOCTM 00pa3syTca nerye, YeM B BO3Ayxe, 0COOEHHO ecnu Ha MOBEPXHOCTM ECTh COIMb U
Boga. B nobom cnyyae npakTU4ECKUA ONbIT NOKA3bIBAET, YTO CEPbE3HOE MOBPEXAEHME MOMHUEN Kak HEMNPOBOOALLMX MO-
nactei (tvn D), Tak v nonacTen, cogemkalmx yrnennacTtuk (Tmn E), BO3HMKaeT AOBOMNbHO YacTo, U NoaToMy Heobxoauma
MOmMHueszalmTa.

G.1.2 MexaHu3Mm pazpyLleHUs nonactu

TUNMYHBIMKW BUOAMW pa3pyLUeHWA B TOMKaX nonagaHWsa MOIHUM ABMAKTCHA OTCMNOEHUE W CHUraHnme KoMMo-
3UTHOrO MaTepuana NoOBEPXHOCTU, @ TAKXKe HarpeBaHWe Unv NnaeneHue MeTannuyecknx 3NeMEHTOB, CryKallux
TOYKaMM KpenneHus.

Hawnbonee cepbesHble NOBpexaeHWA nonacten BAY BO3HMKAIOT, Korga MOMHUSA obpa3syeT Oyrn C BLICOKOW SHepruemn
BHYTPM NONacTW M3-3a NonagaHns B He3alWLLEHHYH0 YacTb NOBepXHOCTU nonactu. [yrn MoryT obpasoBbiBaTLCA B BO3-
OYLWIHOM NPOCTPaHCTBE BHYTPU NONACTW UMW BAONL BHYTPEHHUX NoBepxHocTel. [pyroi B NnoBpexaeHUs HabnwgaeTcs,
KOrda TOK MOMHUKM UMK er0 YacTb NMPOXOOUT B UMW MEXY CMOAMU KOMMO3UTHEIX MaTepuanoe, UNu B KNeeBbIX TpeLluHax
NPUMEHUTENBHO K CUCTEME BEPTUKANbHBIX MOMHUEOTBOLAOB, BO3MOXHO M3-38 TOrO, YTO B 3TWMX CINOSAX W TPeLuMHax Ha-
KannueaeTcA BoAa. YoapHasA BONHA, Bbl3BaHHAA TakMMW BHYTPEHHWMMW Oyramuv, MoxeT OykBanbHO B30pBaTb NonacTb,
pa3opBas MOBEPXHOCTL NONacT BAOMb KPOMOK M OT BHYTPEHHENO CUITOBOTO NOHKepoHa. PaccmaTtpuBatoTca BCe CTEMNEHN
NOBPEXOEHWA, HAYMHAA OT TPELLMH Ha NOBEPXHOCTM 40 MOMHOM paspyLUeHus NnonacTu.

B HekoTopbIx crnydasx yaapHble BOMHELI pacnpoCcTPaHATCa OT NonacTv, B KOTOPYIO yaapura BorHa, Yepes cTynuuy
B ApYrUe NnonacTu, Bbi3biBas WX MOBPEXAEHUE.

BHyTpeHHWe ayru 4acTo 06pasyroTcs MeXay TOYKOM NonagaHns MOMHUKM Ha KOHYUKE NonacTi U Kakon-nubo npoeo-
OsILLEN YacTbo BHYTPU rnonactu. YTo kacaetca Tuna C, NoBpexaeHne 4acTo CBOAMTCA K MOBPEXAEHUI0 KOHLIEBOW YacTu,
a OCHOBHas 4YacTb nonacTtu He noepexaaetcs. MNoBpexaeHne 0CHOBHbIX YacTeid nonacteit Tuna C obbivHO HabnogaeTcs,
korga ayra obpasyeTtca BHYTpY OCHOBHOW YacTu nonacTth. OBLIMHO 3TO NpoMCXoauT B TEX Cny4Yasax, Koraa cTansHoW npo-
BOZA, YNPaBNsoLLMiA TOPMO30OM KOHLIEBOIM YacTy NnonacTu, UMeeT HeJoCTaTOYHOE MonepeYyHoe ceveHue ans Toro, YTobbl
NpoBOOUTL TOK MOJTHWMM K3 KOHLIEBOrO Bamna B cTynuuy. YTo kacaetca nonacteil Tuna A, OCHOBHasa 4YacTb NonacTu pas-
pyLuaeTcs.

fFeneHve, BbI3bIBaAKOLLEE CEPLE3HBIE NMOBPEXAEHNS KOHCTPYKLUMK nonacter B3Y, senaertcs, cnegoeatensHo, obpa-
30BaHWEM yOapHOW BOMHbLI BOKPYT AYTYM MOMHUKA BHYTPK NonacTu. HeaHaunTensHoe NoBpeXaeHne MOXET BO3HUKHY T, KOr-
4a flyra MOnHUK 0bpa3yeTcs Ha BHELUHEN NOBEPXHOCTH MMM, KOraa TOK MOJTHAM NPOBOAWTCH C MOMOLLbI MeTarnnu4ecknx
3MNeMEHTOB C HE4OCTATOYHBIM NMOMNEPEYHLIM CEHEHUEM.

He cnegyet nyTaTh BLICOKO3HEPrETUMECKOE BHYTPEHHEE Ayroobpa3oBaHue, Bbi3biBalOLLEE NOBPEXAEHUE KOHCTPYK-
LKA, C HU3KOIHEPTETUHECKMMMW YaCcTUYHBIMW pa3psafamMu, ykasaHHsiMu B G.2.4.

G.2 MeTogbl 3aliUThI

G.2.1 O6wme nonoxeHns
O6wen npobrnemon MonHuesawuTel nonactei BAY sienaetca 6esonacHoe npoBegeHUe TOKa MOMHUKM OT TOYKW MO-
nagaHust 40 CTYMWLbl MK FTOHZONbI Takum 0BpasoM, 4Tobbl M3bexatb obpazoBaHMs Ayr MOMHUKM BHYTPU Nonactu. 3Toro
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MOXHO JOCTWYb MYTEM YBOAA TOKa MOMHWMM OT TOYKM NONagaHus no NoBePXHOCTU K OCHOBAHWUIO NOMAacTM, UCMONb3ys Me-
Tannuyeckue NPOBOAHWKW, MPUKPENIIEHHbIE KaK HA MOBEPXHOCTI NONACTK, Tak U BHYTpK Hee. [pyrum MeToaoM ABNsAeTca
noBaeneHve NpoBOAALLEro MaTepuana K caMmoMmy mMatepuany NoBepxXHOCTW nonacTu, genas, Takum obpazom, nonacTb
A0CTaTo4HO NpoBoAsALLeN Ana Be3onacHOro Npoxoaa Toka MOMHMKU K OCHOBaHUIO nonacTu. BapuaHTbl 3TUX ABYX METOLOR
MCMoNb3YKT Ansa nonacten BAY (pucyHok G.2).

MpuemHmk MpuemHuk
BepTukansHbIA BepTukanbHbIiA BepTtukanbHbIiA

N MOnMHWneoTBo MONMHUEeOTBOO [\ MonHueoTeOa

MeTtannuyeckas

PucyHok G.2 — KoHuenuvy MonHuesallmTsl Ans NonacTel CoBPeMEHHBIX KpynHbix BOY

G.2.2 MonHuenpueMHUKW, pacronoXeHHbIe HAa NOBEepPXHOCTU NONacTh UMK NoMeLLeHHbIe BHYTpU

MeTannuyeckne NpoBOAHUKN Ha NOBEPXHOCTM NONACTW, CNyXallue B Ka4ecTBe MOMHUENpPUEMHNKOB UMW CUCTEMbI
BEPTUKANbHLIX MONMHUEOTBOLAOB, AOMKHbBI MMETE AOCTATOYHOE NonepevHoe ceveHune, 4Tobebl 0bnagaTte cnocoBHOCTLIO Bbl-
AepXuBaTbh NpAMoe nonagaHve MOMHWM W NPOBOAWTb BECb TOK MonHWW. Kpome Toro, HeoBxoaumbl TOYHbIE pasMepsbl,
YyToObI OOUTLCA HaOeXHON IMKCaLWKM C NOBEPXHOCTLIO Nonacti. MMHMMansHoe NonepeyHoe cevyeHne 4nsa antoMuHns —
50 Mm2. INpy Mcnonb30BaHUKM METANMUYECKUX NPOBOAHWKOB C YKa3aHHbIM MUHMMAIbHbLIM MNONEpPeYHbIM CEYEHUEM MOTYT
BO3HWKHYTb NpoBnemMbl B LOCTUMKEHUN UX HAOEKHON hukcaumn. bonee Toro, NPOBOAHUKM, YCTAHOBMNEHHLIE HA MOBEPXHO-
CTW NONAacTU, MOryT NOABEPrHYTb PUCKY a3poauHaMuKy NonacTu My Npov3BOAWNTE HEXENATENBHBLIA LLYM.

[ns MONHWEeOTBOAOB, NMOMELLEHHLIX B NTOMNAacTb, UCMOMNb3YTCA NPOBOAA MMM ONneTKka kabenen Kak M3 antoMuH1s,
Tak u 13 megn. CyLEecTBYOT CUCTEMbI 3aLUWThI, B KOTOPbLIX METannMYecknii NPOBOOHMK, COEdMHEHHbI C OCHOBaHWUEM
ronacTy, HAXOAMTCH UMK Ha NOBEPXHOCTU NMONAcTW BAOMNb €€ 3adHEel KPOMKMW, UMW BHYTPW 3a4HEW KpOMKWU. HekoTopblie
KOHCTPYKLMMW NonacTeil UMeT MeTannuyeckne NpoBoaHMKN, PACNoNoXeHHbIE BOONL NEPEAHUX U 3aaHUX KpoMok (Tun C).
Kpome Toro, HEKOTOpLIE KOHCTPYKLMU UMEKT MeTannuyeckme MOMHWEYNOBUTENMW, PacronoXeHHbIE Ha MOBEPXHOCTU BO-
KpYr NIONAcTW B HECKOMBKUX TOYKaX BAOMbL NMONACTK, KaOblA N3 KOTOPLIX COEAWHEH C MPOBOAHMKAMMK, PacronoXeHHbIMK
BAOMNb KPOMOK NonacTw.

G.2.3 Knelkne MeTannuyeckne neHTbl U CerMmeHTHbIe NeHTbl MONMHUeYNnoBUTeNA

Kneikaa antoMmHWeBas NieHTa, pacnofiokeHHaa Ha NOBEPXHOCTM NONAacTU, MOXET UCNOMb30BaTbCA B HECKOIMBKUX
nccnepoBaHmax. OOHaAKo TakMe NEeHTbl MMEKT TEHAESHUUID OTKNEUBATLCA B TEYEHWE HECKONBKUX Mecsauer. [pu ycnoeuw,
YTO Npobnema CoXpaHeHUsl NEHTLI HA NONAcTU MOXKET BblTh pelleHa, BO3MOXHO, METanMYyeckne neHTsl MoryT BbiTh no-
ne3HbIM METOOOM 3alUKThl 0COBEHHO B Ka4ecTBe MoAepPHU3aLMK ANA CYLWEeCTBYWMX He3allMIleHHbIX nonacTtei. Cneny-
€T, OAHaKO, OTMETUTL, YTO BonbLUWe YOapHble BOMHbLI CBA3aHbl C BedeHWeM paspsaga Bbnuav noeepxHocTy nonactu [30].
370 MOXET NPMBECTH K KOHCTPYKTMBHbBIM MOBPEXAEHUAM.

HekoTopkle 3KCNEepUMEHTbI C CETMEHTHBIMU NEHTaMWU MOHUEYNOBUTENSA NPOBOAUNNUCE paHee. Takue CErMEHTHbIE
NEHTBLI UCTIONbL3YIOTCA HA 00TEKATENAX aHTEHHLI NeTaTensHOro annapara, NOCKOMbKY OHW He BMUAIOT Ha CUrHan pagapa.

BoamoxHo, 4TO MeTannuyeckan neHTa MoxeT ObiTb CMONb30BaHa B Ka4ECTBE OAHOPA30BOM 3aLWNTbl, KOTOPYHO He-
06x0OMMO 3aMeHATb Nocne yaapa MONHUA.

G.2.4 BHyTpeHHMe CUCTEMbI BePTUKanbHbIX MONTHUEOTBOAOB

PelueHne BOMpPOCOB, CBA3aHHLIX C MPOBOAHWMKAMMW, PaCMONOXEHHLIMKW Ha MOBEPXHOCTW FOMNAacT, 3aKM4aeTcs
B TOM, 4TODbLI pacnonoXuTe MOMHWEOTBOALI BHYTPWM nonactu. Metannuyeckue KpenneHus Ans nNpoBOOHMKA NPOXO4sAT
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CKBO3b MOBEPXHOCTb W CNYXaT B Ka4ecTBe OTAeNbHbIX MOMHUENPUEMHUKOB. TakMe CMCTEeMbl 3allUTbl UCNONbL3YHTCA Ha
netatensHbix annaparax [30].

CwuctemMa MonHMe3aluThl, McnonbayeMas Ans MHOMUMX NonacTell MU Npou3BOAMMAs B HACTOALLEE BPEMSA, UMEeT
OTAenbHbIE MONMHUENPUEMHUKNA, pacronoXeHHble Ha BeplUuMHe nonacTtu (Tunel A u B Ha pucyHke G.2). CucteMa BepTu-
KanbHbIX MOMHMEOTBOAOB MPOBOAMT TOK MOIMHUKM OT MPUEMHMKOB Ha KOHYMKE K OCHOBaHWK nonacti. [ns nonacten ¢
TOPMO3amMK Ha KOHLEBOW 4acTW CTanbHOW NpoBod, YNpaBnAlwWMiA KOHYMKOM, NCMOMb3YEeTCA B Ka4eCTBE BEPTUKANbHOIO
MonHueoTteoda (Tun A). Ecnu nonacTtb He MMeeT TOPMO30B Ha KOHLEBOW 4YacTh, TO MedHbl NpoBogd, pacnofoXeHHbIN
BLONb BHYTPEHHErO NOHXEPOHA, MCNONb3yeTcA B KAYECTBE BEPTUKANLHOrO MonHueoTeoaa (tTun B).

BbIno n3rotoBNeHo HeckonsKo TeicaAY nonacten ¢ Tako CM3 (Tunel A 1 B Ha pucyrke G.2). O4eHb ycneLeH onbIT
pabotbl ¢ gaHHon CM3 gns nonacter gnvHon 20 M. MpyMHUMN MCNONb30BaHWS OAHOMO WM HECKOMNBKUX MONMHUENpPUeM-
HWKOB, COEMHEHHbIX C BHYTPEHHUM BEPTUKaNbHbIM MOSTHMEOTBOAOM, LUMPOKO UCMONb30Banca MHOMMMW M3rOTOBUTENAMM
ana nonactei go 60 M. [Ansa TakMx ANWMHHBLIX MONAacTel onbIT NoKa3sar, Y4TO CYLLeCTBYEeT PUCK NPAMOro nonagaHis MOMHUK
Yepes CMoWCTLIN MaTepuan Bo BHYTPEHHWUIA BepTUKanbHbIM MOMHWEOTBO, Bbi3blBas Cepbe3Hoe NoBpeKaeHne nonacTtu.
31u npobnemsl, NO-BUMAMMOMY, CBA3aHbI C HEKOHTPONMUPYEMBIMK YACTUYHBLIMI pa3psoamMu, 06pasylolnMMUCs OT BHYTPEH-
HUX NPOBOAALLMX YacTen (BepTuKanbHbIi MOMHUEOTBOM, ANEMEHTLI COEAUHEHUA U T. 1.).

Korga TakMe HU3KO3HepreTUYeckue YacTUYHble pa3psabi 06pasyoTca 0T BHYTPEHHMX MEeTannnM4eckux Yactern nona-
CTW, OHW ByayT pacnpocTpaHAaTLCA paBHOMEPHO BbICTPO, Tak Xe Kak paspsgbl, obpasylowpreca oT npueMHuKoB. Kak Tonb-
KO 3TW BHYTPEHHWE pa3pagbl yOapAT BO BHYTPEHHIOW MOBEPXHOCTL NONACTM, OHW ByOyT MO OTHOLUEHWKD K YaCTUYHBLIM
paspsifam Ha BHELUHEN NOBEPXHOCTW NONAcTM YCUMNMBATL 3MEKTPUYECKOEe HanpsKeHne Ha CrioucTblid Matepuan. Yeenu-
YEHHOE HanpsKEHME, BO3MOXHO, He ABNseTcs Npobnemoid Ans orpaHU4eHHOro Y1ucrna YacTbiXx U3MEeHeHWi nons (npuem-
HUKWU yaapa MOMHUM UMW COCEAHWE KOHCTPYKLMM), HO, KOrda NonacTb NOABEpPraeTcs BO3LENCTBUI0 HECKOMNBKUX YAapOoB BO
BPEMS BCEro Cpoka cnyxbbl, HanpaXeHWe MOXET co BpeMeHeM oBpasoBaTth Lenbii anekTpuyeckuin npobon. dusmnyeckoe
BO34eNCTBME Ha NOoNacTb C KaHana anekTpuyecKkoro npobos Takoro BbICOKOro HanpsieHWs OOBONbHO OrpaHMYeHo, HO Mo-
BpeXOeHWe, CBA3aHHOe CO CreayrLmMM TOKOM MONHKMK, ByaeT paspyLlunTernbHbIM, Kak ykazaHo B G.1.2.

TakvM paspagaM MOXHO MPEensaTCTBOBAThL WIM YCTPaHATE MX NYTEM 3alLUThl BHYTPEHHEMO BEPTUKAMBHOMO MOMHWE-
0TBOAa W APYruX MPOBOASLUMX KOMMOHEHTOR B NOMAcTU NpW NMOMOLLWM 3MeKTPou3onaLMoHHOIo Matepuana, Takum obpa-
30M, YMeHbLUasa npobnemy.

G.2.5 NpoBoaswmre maTepranbl NOBEPXHOCTH

ANLTEPHATUBOWN MOINHWUENPUEMHUKY, PACTONOXEHHOMY Ha NMOBEPXHOCTW NONACcTK, ABMNAETCA co3gaHue camoi Npo-
BOASALLEW MOBEPXHOCTU. B aBMaLMOHHOM MPOMBILUNEHHOCT MOMHUE3aLLMTa CTEKMONNACTUKA N KOMMO3UTHLIX MaTepuanos
W3 YIMeBOOHOro BOMOKHA AN KPbIMbEE W MOBEPXHOCTEN, NOOBEPrakLLMXCA BO3OEWCTBMIO MOMHWMU, OOCTUraeTca MyTem
pobasneHua NpoBoASLLETO MaTepuana BO BHELLHWE CNou, Takum ob6pa3omM cHukas noBpexaeHne Hebonblwio obnactu B
TOYKE nonagaHvsa MonHuK. MNMpoBoasaLWmUM MaTepUanomM MOXET CMyXWUTb METan, HanbINeHHbIA Ha NOBEPXHOCTL, BONOKHA
C MeTanM4yeCcKkUM MOKPbITMEM BO BHELLHMX CIOAX KOMMO3UTHOTO MaTtepuana, MeTannMyeckue NpoBoda, BNNeTeHHbIe BO
BHELUHWE CIOW KOMIMO3WTHOro MaTtepuana unmn Metannuyeckue CeTku, pasMeLleHHble NpAMOo nod noBepxHocTeio. MonHue-
3awumTta nonacten BAY coenaHa nu3 MetannuMyeckon CeTku, NoMeLleHHON BAOMEL CTOPOH fnonacTteil NpsaMo noj HapyXHbIM
oTaenodHeIM cnoem (D Ha pucyHke G.2). iHorga caMblid KOHYMK NonacTy Unv caenad U3 Metanna Urm nokpeiT MeTannu-
YeCKOW NnacTUHOM.

[MpeMMyLLECTBO MCMOMNb30BaHWA METaNNMYECKMX CETOK MMM OPYIrMX TOHKOCTEHHbLIX MPOBOAALUMX MOBEPXHOCTHLIX
3NEeMEHTOB 4117 BEPTUKarnbHbIX MONMHUEOTBOLOB 3aKMYaeTCa B TOM, YTO BO3MOXHbIE BHYTPEHHWE NPOBOAALLME ANEMEH-
Thl (YrMeponHbIA KOMMO3UTHLIA MaTepuan) 3aluiLeHbl OT 3NEKTPUYECKOTO MoNs W, CNefoBaTensHO, OT MPSAMOro KacaHus
MonHuen. VIHOYKTMBHOE NajeHWe HanpsKeHus BOOMb MOMHWMEOTBO4A, CBA3aHHOe ¢ DonblivMM nepenagom Toka, Oyaet
HEMHOMO CHWKEHO, YTO KpallHe BaXHo, yuuTbiBas puck BokoBbix yaapoB. OgHako HeoBX0oOWMO yYMThIBATE TAKKE PUCK
NPAMOro NonagaHns MonHUA B peBpo TakMx TOHKOCTEHHLIX 3MIEMEHTOR M BO3MOXHOCTbL HEPaBHOMEPHOIO pacrnpefeneHns
TOKa M3-3a NOBEPXHOCTHbIX 3hdEKTOR.

G.3 AneMeHTbl KOHCTPYKLUMW U3 yrnennacTuka

ApMUpOBaHHBIW YrnepodHbiM BonokHoM nnactuk (CFRP) 6ein vcnonb3oBaH Ans KOHUEBLIX BanoB Ans HebonbLIKMX
nonacTel 1 B HacTosALWee BPeEMS, Kak npaBuio, NCNonb3yloTca Kak matepuan apMvpoBaHna Gonblnx nonacten. bnaro-
[apsi CBOWM MPEBOCXOAHbIM MeXaHW4eCKUM CBONCTBaM maTtepuan UCNonb3yeTcs Kak Ans CMOBOro LEeHTpanbHOro NoH-
KepoHa, Tak M NpsMOo B NOBEPXHOCTU NonacTtu. MNpegnonaraeTcs UCNonb3oBaTh YINEPOoAHbIA KOMMNO3UTHLIA MaTepuan ans
3MNEeMEHTOB KOHCTPYKUMKM M Aanblle, Tak Kak pa3Mmep ronacTel yBenuunBaeTcs.

Mo3aToMy OCHOBHOW BOMPOC 3aKMOYaeTCs B TOM, KaK YrMepoaHbid KOMMO3UTHLIN Matepuan pearMpyet Ha BO3fein-
CTBME TOKOM MOSTHWK, NonaaatoLLMm 1 NpoTeKakoLWmUM BHYTPKU MaTepuana. B gaHHOM criyvae [Ba anekTpuyeckux CBONCTBa
YINEPOAHOrO KOMMO3WTHOIO MaTtepuana B 3HaYUTENbHOW CTEMEHW OTNMYatoT ero 0T U30TPOMHBLIX NMPOBOAALMX MaTepua-
OB, TAKUX Kak MeTannbl, yaernbHas anekTponpoBOAHOCTb MO NMOCTOAHHOMY TOKY M CTEMeHb aHU30TPOomuK.

[na yoensHoi anekTponpoBOAHOCTK MO NOCTOSHHOMY TOKY YIMepoaHoro KOMMo3uMTHOrO Matepuana obblyHo ycTa-
HOBMEHO 3Ha4YeHne, koTopoe B 1000 pa3s HUKe 3Ha4eHWs ANs antoMUHKUA. B 3aBUCMMOCTI OT peanbHOM KOHCTPYKLUMW 1 TEX-
HOMOMMW MPOLUKMBKX 3MEKTPONPOBOAHOCTE YINEPOLHOMO KOMMO3UTHOMO MaTepuana UMEET O4eHb BbICOKYK CTEMNEHb aHu-
30Tponuun ¢ Gonee BbICOKMM COMPOTUBIIEHWEM MaTepuWana B HanpaBneHWsX, nepneHauKynapHbIX OPUEHTALMN BOMOKOH.
Hanpumep, ecTb faHHble MO 3MEKTPONPOBOAHOCTU 06PA3LOB M3 YIMEPOAHOrO KOMMNO3MTHOMO MaTepuana, UCnonb3yeMblx
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ANA UCMbITAHWIA Ha yaapbl MOMHUKM B aBMaLIMOHHON NPOMBILLIIEHHOCTW. SNeKTPONPOBOAHOCTL Takux 0Opa3uUoB MeHAETCA
B Npefenax YeTbipex NopaaKoB BENUYWH ANs pasHbiX HAanpaeneHwWin Toka.

[MoaToMy pe3vCcTUBHbLIW HArPER YrNEPOOHOrO KOMMO3UTHOTO MaTepuana npy NoABepKEHHOCTH BLICOKMM MAOTHOCTAM
TOKa MOXET BbITh KpUTUYHBLIM. OCOBEHHO B TOYKaX NonagaHus MOMHUK, TOe BLICOKME TOKM BXOOSAT B JOBOMBHO 3aMKHYTYIO
obnacTb, TEMNepaTypa u3-3a NoTEPU [DKOYINel MOXKET NpeBbillaTe TEMMNEpaTypy ucnapeHus martpuubl. Korga martpuua
vcnapsaeTca, AaBMNeHne OT BbIOENSILWMXCA ra3oB MOKET Bbi3BaTb paspylUeHWe M OTCNIOEHNE YIMEePOAHOr0 KOMMNO3UTHOMO
Matepuana. YrnepoaHblii KOMNO3UTHLIM MaTepuan 4axe MOXKET CrOpeTb, 0COBEHHO B TOUKE NnonagaHvsa MOSTHWUN.

Ecnu yrnepofHbIA KOMMO3UTHBIA MaTepuan UCMOonb3yeTcA B NneTaTeflbHbIX annapartax, cuuMtaeTca oba3aTentsHbIM
MCMonb3oBaTh MOMHWE3ALLWTY AN 3MEMEHTOB U3 YIMepoaHOro KOMMO3UTHOIO MaTepuana, KoTopble MoryT BbiTk nopake-
Hbl MOIMHWEN MW MOTYT MPOBOAUTE TOK MOJTHWK.

[Ona npumepa MoryT ObITb PACCMOTPEHbLI HAKOHEYHWKM BarNoB C MOKPLITUEM W3 YIMEepOSHOro KOMMO3UTHOMO Ma-
Tepuwana gna nonacteit BAY, koTopble noBpexgeHsl MonHuei. JlabopaTopHbie UCNbITAHWS NonacTe ¢ NOKPbITUEM U3
YIMepoaHOro KOMMO3UTHOMO MaTtepuana rnokasanu OTCNOeHWe M CXKUraHue NMOBEPXHOCTU B TOYKE nonagaHusa MornHuu. Mo-
3TOMY B KOHLENUWW 3alUUTLl NONacTEN HYXKHO YYWUTBIBATL BO3AEWCTBUE MPAMLIX YOAPOR NO BCEW ANMHE nonacTv U Oo-
KYMEHTUPOBATL 3a CYET UCMbLITAHUIA U aHanmaa, 4YTo NpaMble yaapbl B BEPOSTHBIE TOYKW NONagaHusa He BbI30BYT HUKAKUX
NMOBPEXAEHWUIA, CTaBALLMX oA BOMPOC aKcnnyataunoHHoe TpeboeaHue 8.2.2.

[nsa kaxaoi KOHKPETHOW KOHCTPYKLUMKW NONAacTy 1 CTpaTernn MONMHUE3aLLUThI, ANEMEHTbI KOHCTPYKUMX M3 yrnenna-
cTuka ByayT nubo paccmaTpuBaTbCH Kak HEOTLEMIIEMbIE YACTW MYTU TOKa MOMHMKW, UK KaK aMeKTpU4eckn N30MpoBaH-
Hble oT CM3.

BaxHo oBecneynTb Hagnexallee cornacoBaHve Mexay aneMeHTaMy KOHCTPYKLUK 13 YTTennacTuka, Apyrumm npo-
BOAAWMMMK anemeHTamm 1 CM3. [Ina Ka)kaon KOHKpPEeTHOW KOHCTpyKLUMK nonactv n CM3 cornacoBaHue AOMKHO BKITHOYaTE!

- ANEKTPUYECKOE COEAMHEHME UMK

- ANEKTPUHECKYIO M30MALMKD U/UNu

- (hmanyeckoe pasgeneHue.

Ecnu vcnonbayeTcs ranbBaHWYECKOe COeAMHEHWE, TO HEOBX0OVMO ONpefenuTL ABMAETCA N PacCTOSHUE MeXay
TOYKaMW ypaBHUBAHWA NOTEHUMANOB AOCTATOYHLIM, YTOOL! U3bexaTh pa3aBUTUE KPUTUYECKMX HANPSXKEHWIA, KOTOpLIE MO-
ryT Bbl3BaTb HEKOHTPONMpyeMblin npobon.

G.4 OTtgenbHble BONPOCHI, KacarwlyMeca NpoBoAALMX 3NIeMeHTOB

K npoBoaAlIMM aneMeHTamMm, paCcCMOTPEHHBIM B HACTOALLEM Noapasgene, OTHOCATCA BCE NPOBOAALLME YacTu nona-
CTW, KpOME MONMHUENPUEMHWKOB M CUCTEMbI BEPTUKANbHbIX MONMHWEOTBOOO0E, NPMBELEHHbBIX B G.2, 1 BO3MOXHOIO yrnepog-
HOrMo KOMNO3MTHOTO MaTepuana, npueegeHHoro B G.3.

[aTtunk unu masik 1 nposoga

_____________ : — )
ToK MOMHWK i \—/ \—JM

arHUTHbIW MOTOK
MOMHWEOTBOA UMK CONPOTUBMEHUE KOHCTPYKUMK RS

y

Hae

=[x RS + dq)/dt
3KBMBaANEHTHasA Lenb

PucyHok G.3 — HasefeHHoe HanpsikeHne U, ., Mexay nyTeM ToKa MOMHWUK M NPOBOAKOW OaT4MKa 3a CYET B3aMMHON
CB#A3M 1 MOJHOIO CONPOTUBIEHUA MYTU TOKA

[MpoBoaa AaTYMKOB, MOMELLEHHLIE HA MOBEPXHOCTU UMW BHYTPWU NONacTw, MOryT NOABEpraTbCa BO3AENCTBUIO CUTMb-
HbIX MarHWTHbIX MOMEei, B pesynsrate KOTOpore Mexay MOMHWEOTBOAOM W APYTMMK NMPOBOAAMU B NIONACTW NOABMNAETCA
HaBeAEeHHOE HanpsKeHWe onacHoro ypoBHA (cM. pucyHok G.3). Takne npoBoda cnegyeT ybpaTth, €crnv Bo3moxHo. Hase-
AeHHOoe HanpsXeHne 0bbiMHO 3Ha4YMTenNbHO Bonblue, Yem pe3ncTUBHOE, MO3ITOMY OLEHKE HaBEAEHHbIX HANPSAXKEHUA 1 No
BO3MOKHOCTU NpeAoTBpaLLEHWIO MX MOABINEHWA cneayeT yoenuTs 0coboe BHUMaHKE.

3awuTa nonactu BAY nomkHa bbIThk TwaTtensHo cornacosaHa ¢ CM3. CornacoBaHune A0MKHO BKMNHOYaTb:

- ANEKTPUYECKOE COEAMHEHME U/MMK
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- ANEKTPUYECKYH M30MAUWI0 U/Unn

- hnanyeckoe pasgeneHuve.

OTKpbITbIE BHELLIHWE MOMHUENPUEMHUMKIA NPAMO Ha HAPYXKHOW CTOPOHE BHYTPEHHMX MPOBOASLLINX 3NEMEHTOB NO3BO-
NS0T 3aWMLLATE BHYTPEHHME KOHCTPYKLMM OT NPSIMOro nonagaHusg MonHun. bonee Toro, puck NonyyYeHrs 4acTUYHbIX pas-
PSIAOB OT BHYTPEHHMX NPOBOAOB YMEHbLLUAETCS, ECNK TLWATENbHO 3aKpbiTe TOKOBEOYLUME NPOBOAHUKMA 3NEeKTPOM30NALMOH-
HbIMW Matepuanamu. BonbLIoW TOK U BLICOKOE HanpaKeHWe MOXHO MHOYKTMPOBaTk B M30MMPOBAHHBLIX 3aMKHYThIX LEensx
npoBoOHMKa BONU3W CUCTEMBbI BEPTUKAmNbHLIX MONMHMEOTBOAOB. Takue BbiOpPOCHI MOMyT BbI3BaTb BHYTPEHHEE UCKPEHME.
B0O3MOXHO, YTO KOHCTPYKLIMKM, KOTOPbIE 0BbeQNHAIOT ANEeKTpUYeckMe NpoBoaa, CBA3aHHbIe C AaT4YMKaMu, CBETOBbLIE CUrHa-
nel 1 apyrve CM3, Bknioyas BepTUkaneHbIA MOMHWEOTBOA, MOryT Havbonee achdekTMBHO NpedoTBpaLLaTh NOBPEKAEHUA
OaHHbIX cucteM. [ins achhekTMBHON MOMHUE3ALWMTEI NONAacTh U PYHKLMOHUPOBAHWSA CUCTEM, HAXOASLUUXCH BHYTPU Hee
HeobxooMMO TLlaTenbHOEe COrmacoBaHMe KOHCTPYKLUMIA STUX CUCTEM.

MogobHbIM 00pa3oM OOMKHbI pacCMaTpMBaTbLCA MEeTannMYyeckue anemMeHTbl KOHCTPYKLWA BHYTPM NnonacTu, T. e.
NPOTUMBOBECHI, aMOPTM3aTOopbl, MNatdopmMbl U T. N. Bece npoBoasawuMe YacTh B NONACTM ACMKHbI OblTb CMPOEKTMPOBaHLI Ta-
KM 06pa3om, YToObl yMEHbLLLATE YCUINEHWE ANEKTPUYECKOro MNoNg M OOMKHEI BeITh Hagnexalwmum obpazoM cornacoBaH.bl
¢ CM3 nonactu gns obecneveHns HeoBXoAUMbIX pasfennTenbHbIX PacCTOAHUIA, ANEeKTPUYECKON M30NaL MY 1 NpoBedeHnst
TOKa Tak, 4YTobbl YMEHbLUMTE PUCK MOSIBNEHUS BHYTPEHHWMX pa3psnoB. YTO KacaeTcs aneKkTponpoBOAKW, BaXHO, YTObbI
BHELUHWE YCTPONCTBA BO3AYLUHOMC nepexsaTta yaapoB MOMHMW 3alUMLLand BHYTPEHHWE MPOBOAALUME INEMEHTbI OT anek-
TPUYECKOro Mons, T. €. 0T NPAMOro NonagaHusa MOIHWM.

Ecnu B nonacty pacnonoXeHbl Apyrie NnpoBogsALLMe 3NeMeHThI (TakMe Kak HaBUraLlMOHHbIA MasK Ha BepLUWHE No-
nacTu, AaT4YYKU MOIMHWUK, annapaTypa KOHTPOMS TEKYLLEro COCTOAHUA U T. M.), OHW JOmKHbI BbITh 3KpaHWPOBaHbLI BHELLHW-
MW MOMHUENPUEMHUKAMMW, YMEHbLLAS, Takum 06pa3som, puMck NpAMOro nonagaHus MOMHUKW B KOHCTpyKUMo. Puck nosene-
HWA BHYTPEHHWUX pa3psagoB, BO3MOXHO NMPUBOASALLMX K NMpobOK MOKPLITUA NONAcTh, MOXHO CHU3UTL MyTEM TLLATENLHON
3alUNUTbl BCEX BHYTPEHHUX NPOBOAALLMX YacTel Mpu NOMOLLM 3MeKTPON30MNALWMOHHOIO MaTtepuana.

G.5 3¢ pekTMBHOCTL NepexBaTa

O hEKTUBHOCTL NepexBara ONpeaenaeTcs, Kak KoNM4ecTBO yaapoB MOMHWKW B NONacTK, NPaBUITbHO NepexBaYveH-
Hble MONTHUENPUEMHUKAMW MO OTHOLLEHUMIO K 06LLeMY KONMYECTBY YAapOoB MOMHUM B NonacTb. B 3Tom cmbicne agdhekTme-
HOCTb MepexBara sSBMseTca napamMmeTpoM, onunceiBarLLmMmM cnocobHocts CM3 nonactu BGe3onacHo nepexeaTbiBaTh yaaphbl
MOnMHUK. Ha adheKTUBHOCTL NepexeaTta BAUAIOT cnegyowme hakTopb!:

- KOHCTPYKUWS U NOOBEPKEHHOCTb BO3AENCTBUIO MOMHUENPUEMHUKOR (MONMOXEHWE 1 FEOMETPUS);

- YPOBEHB U30NALMY BHYTPEHHUX NPOBOASLLINX YacTen;

- pesynbTaT WUCNbITaHWMA MonagaHusa HavyanbHOro BbICOKOBOMLTHOMO nuaepa no npunoxeHuniwo C (addekTmBHOCTL
nepexeara).

TMiobble MONHWENPUEMHVKIA U YONMHUTENW YCTPOWCTE BO34YLUHOMO NepexeaTa yaapoB MOMHUK (CRMOLIHLIE NPOBO-
OHWKN 1 CerMEHTHBIE MONMHWEOTBOALI Ha NOBEPXHOCTW) HEOBXOAMMO pPasMecTUThb Tak, YToBbl CHU3UTL BEPOATHOCTE NPo-
605 HenpoBoOALLEN NOBEPXHOCTU A0 OOMYCTUMOIO YPOBHSA.

PacnonoxeHue ycTpoWCTB BO3OYLIHOrO NepexBaTta y4apoB MOMHUKM OOMKHO BbiTb Takum, 4Tobbl paspagHoe Ha-
NpsXeHne No HEenpoBOAALLEN MOBEPXHOCTW fonacty Bbino MeHble, Yem HanpsXeHwe npobod NokpelTMa nonacTtu. B
OEWCTBUTENBLHOCTM U HanpsbkeHWe npobos NOKpLITUS MonacTv, M paspagHoe HanpsKeHWe MOBepXHOCTW DydeT TpyaHo
YCTaHOBUTb, TaK KaK OXUAAKTCA M3MEHEHUA N3-3a Pa3HbIX KOMMO3WTHLIX MaTepUaros, a Takke BIMAHWUA U3HOCA, TPELLIWH,
BMAXHOCTW 1 3arpsasHeHns. bonee Toro, Ha adhhekTMBHOCTL NepexBaTa CErMeHTHbIX MOMHUEOTBOAOB W OTAENBHbLIX MpU-
eMHUKOB ByOeT BNUMATL NPUCYTCTBUE MPOBOAALLMX MAaTepuanosB BHYTpW nonactu [317].

B HepaBHux nybnuvkauuax pacrnpegeneHvs nonagaHui MorHWA B rnonactu B3Y nokaabiBatoT, 4TO BOMBLIWHCTBO
YOAPOB MOJIHMK, MONafdakT B y4acTOK HAKOHEYHKWKA NONacTv, U BEPOATHOCTL NoMagaHusa pe3ko CHUXAETCH B OTHOLLEHUN
OCHOBaHuWs rnonacTti. lononHuTensHasa uHdopmauua gaHa B G.8.

BLICOKOBONBTHLIE UCMLITAHWA NONaAaHUS MOMHUM HA UCTbITATENBHBLIX 0Bpa3uax, NpeacTaRnNALWMX KOHCTPYKLKIO,
nonesHsl Ana onpedeneHns acdEKTMBHOCTU NepexBaTa, U No3ToOMy CNedyeT BhiABWUTL W PELUMTb BCE KOHCTPYKTUBHLIE
acnekTbl [0 3Tana M3roToBNEeHWUS.

B HacTodwee Bpems paspabaTbiBaloTCca METOAb! HACNEHHOIO pacyeTa, UCMomnb3yemMble Ans onpeaeneHns BO3MoX-
HbIX 30H NonagaHWsa MOMHUKM Ha NONacTAX U roOHAOMNe, U pacyeThl ro40BOro KONMYecTBa NPAMBIX NONagaHui yoapoe Mon-
HMMW B KOHKPETHbIE KOHCTPYKUMK. OfHAKO ManoBEPOSATHO, YTO METOAbI YUCITEHHOTO MOAENMPOBAHUS MOTYT TOYHO CMPOrHO-
3upoearts, 6yaeT nu npobuTa HENpPOBOASALLAA KOHCTPYKLUMS NONAcTW, UMW YCTaHOBUTE KONMHYECTBO U MECTa pacronoXKeHus
NMPUEMHUKOB, HEOBX0QUMBIX ANS NpefoTBpalleHns NpoboeB. 3TO MOXKET BbI3BaTh CMOXKHOCTL BOMbLLIWMHCTBA KOHCTPYKLMIA
fionacTu, a Takke AMHaMUKy 06pa3oBaHMsA U pocTa MHOMOKPaTHLIX CTPUMEPOB. TakuM 06pa3oM, METOAbLI YUCTIEHHOIO pac-
yeTa MOTyT CTaTb MOMEe3HbIMW CPeaCcTBaMMU MPOEKTUPOBAHNSA, a UCTbITaHUA NOAXOAALMX KOHCTPYKLUWIA BEICOKMM Hanpshxe-
HMEM Ha nonagaHue MOMHUK, Kak paccMoTpeHo B C.2, MOTYT NpUMeHATBCA aAnsa obecneyeHusa JONOMHUTENBHOW rapaHTm
3(pPEeKTUBHOCTU 3aLLMUTHI.

G.6 OnpegeneHve pazMepoB CUCTEM MOSMHME3aLWNTLI

MaTEDVIaJ'IbI, ncnosrib3yemMble OnAd MOINHUWe3alnTbl nonacteri B3Y, QOmKHbI BblOepXMBaTb COBMECTHbIE BO34eN-
CTBMA SNEKTPUHECKNX, TENMOBLIX W ANEKTPOANHAMUHYECKUX HArpyaok, Co3gaBaeMblX TOKOM MOIMHWUA. HomuHanbHbie pas-
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Mepbl ONS MaTepuanos, UCMONb3yeMblX AMS MOMHUENPUEMHWKOB W BepTUKanbHbBIX MOMHWEOTBOAOB, NpedcTaBneHbl B
Tabnvue G.71 (cm. Tarcke TOCT P 59789).

Ta6nuua G.7 — Martepuan, KoHdUrypauus U MYMHUManNeHasa nrowanb NonepeyHoro cev4eHns MonHUenpruemMHUKoB,
CTEPXKHEN MOMHWENPUEMHUKOB U BEPTMKanbHbIX MonHueoTBogos (MOCT P 59789)

HomuHaneHasa nnowaas NonepedHoro
MaTtepuan KoHdurypauus
P Purypay cedeHns, Mm2
Menb CnnowHon Nnockui 50
Menb, NoKpbITaa 0NoOBOM CrnoLwHOWM C KPYIMbIM CEHEHNEM 50
MHOroXUnbHbI2) 50
CRMOLLHOM C KpYrnbIM cedeHnems) 176
AnoMUHUA CnnoLHOoW NNocKuia 70
CrifoLWHOWM € KPYrMbIM CEMEHNEM 50
MHOroXuneHbIR 50
AnioMUHKUEBLI cnnaB CnnoLHoW NNocKuia 50
CnNoLWHOW C KPYrMbiM CEHEHNEM 50
MHOTroXUNbHBIA 50
CRnoLHOiA ¢ KpyrnkiM cedernems) 176
Meob, nokpeiTas  antOMUHWEBLIM | CNNOLIHOW C KPYIMbIM CEYEHUEM 50
cnrnaeom
OuunHKoBaHHada ropsayvMMm  crnocobom | CrnnoLwwHOM NocKUia 50
cranb?) CnnowHoRM ¢ KpyrnbIM cedeHueM 50
MHOroXUnbHLIA 50
CRnoLHOIA ¢ KpyrnbiM cedeHnems) 176
Ctanb ¢ MegHbIM NoKpbLITUEM CnnowHor ¢ KpyrmbiM Ce4eHnEM 50
CnnowHoM Nnockuii 50
HepxaBetowan crans CnnoLHoit nnockuin®) 50
CRIOLUHOM G KpyrTbiM cederHnem?®) 50
MHOTOKUNEHBIN 70
CRNOLWHOM C KPYrbiM ceverHnem®) 176
1) MexaHn4yeckve 1 anekTpUYeckue XapakTepucTUKK, a TaKkKe KOPPO3MOHHAS YCTOMYMBOCTL — CM. cTanaapThl [31].
2) 50 Mm? (auameTp 8 MM) MOXET BbiTb yMeHbLLIEH A0 25 MMZ B onpefeneHHbIX Cryyasx, KOraa MexaHuJeckas npoy-
HOCTb He ABNAETCH OCHOBHbIM TpeboBaHneM. Heobxoanmo paccMoTpeTb BO3MOXHOCTb YMEHbLLIEHUS PACCTOAHNA MEX-
Oy KpeneXHbIMU 3nemMeHTaMu.
3) MpUMEHRIOT TONLKO ANS CTEPXHER MOMHMENpUeMHIKOB. Tam, rae MexaHWYeckoe Bo3AelicTBIUE, Takoe Kak BeTpoBas
Harpyska, He ABMAETCA KPUTUYECKMM, MOXHO MCMONb30BaTh CTEPKHM MOMHWENPUEMHUKOB AWamMeTpoM 9,5 MM, Makcu-
ManbHOM AnuHon 1 M.
4) Ecnn Tennoeble 1 MexaHU4ecKk1e hakTopbl SBASIOTCSH BAXKHBIMM, TO 3TU 3HAYEHUSA MOXKHO YBEMUUUTL A0 75 MM2,

Mnowanm nonepeyHoro CE4YeHWs, yka3aHHbie BbilLe, MPUBOAAT B KA4ECTBE OPUEHTUPAE, YCTAHOBNEHHOIO AN Npo-
CTbIX MpoBogHWKOB. [INA Takux KOHpUrypaumii NoBblLEHWE TemMnepaTypbl, CBA3aHHOE C TOKOM MOMHWKU, MOXHO onpege-
NWTb aHanNUTUYecKUM unu uudpoBeiM cnocobom. [Mpyu paccMoTPeHWM 3NeMeHTOB ANA KOHKPETHBLIX NPUMEHEHWI, Takux
Kak rubKkne BepTUKanbHbLIE MOMHMEOTBOAbI, M 3NeMeHTOB ¢ Donee CroXHOW reoMeTpUer, Takux Kak MPUeMHUKA, 3NeMeHTEI
COoefVHEHWI, pacluMpeHHble NPOBOAHMKM U3 doNkIA U T. M., NPYHUMAIOT BO BHUMaHWe pasHble pasmepbl.

[ns Takux anemMeHToB NpoBepka KOHCTPYKLMW OOMKHa NPOBOAMTLCA Ha OCHOBE nabopaTtopHbIx uenbitaHui. Korga
oTOENbHbIE ANEMEHThI MOMHWE3aLMTLl COEANHAINTCS, 06pasys LenbHY KOHCTPYKUMWIO NonacTu, pekoMeHayeTca npose-
CTW VCMBITAHWE OKOHYATEMBHOW KOHCTPYKLMN.

OneMeHTbl, Ha KOTOpble AeMCTBYET Harpyska, Takne Kak cTanbHble TPOCk! ANt TOPMO30B Ha KOHLEBOW 4YacTy nona-
CTW, MOTyT BbITh Aaxe Donee TBepAbIMW, Tak Kak MexaHM4Yeckas NPOYHOCTb YMEHbLLAEeTCs Npu HarpeBaHny 40 BbICOKUX
TemnepaTyp. Beino HeckonbKko cny4Yaes co CTanbHbIMW TPOCAMW AN KOHTPONA TOPMO30B HA KOHLUEBOW 4acTW NONacTy,
KOrAa OHW CNOManuck WKW pacnnaBuUNKMCh W3-3a TOKa MOMNHWUK faxe npu gnameTpe nposogos 10 MM (Nnowaas nonepey-
Horo cedeHust 78 Mm2).

[MoBbllWeHWe TemnepaTypbl NPOBOAHWMKOB, MPOBOAALUMX TOK MOMHWM, MOXHO pacc4MTaTk, Kak NokasaHo B ypas-
HeHuu (G.1) (cMm. Take FTOCT P MOK 62305-1). KOHCTPYKTOp OOMKEH YYUTLIBATh MOBLILIEHUE TEMMNEpaTypbl BCEX KOM-
NMOHEHTOB, NOABEPraemMbIX BO3AEWCTBIMIO MOMHOMO UM YACTUYHOIO TOKa MOMHUW, U rapaHTUpOoBaTh, YTO 3T KOMMOHEHTEI
A0CTaTo4HO NPOYHbIE AMSA BBIMONHEHWNA CBOeK yHKUMKW cpa3y nocrne yaapa MOnMHWK.
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w «-p
1 R TFO
8 - 8g=—exp| B——|-11, (G.1)
o q 'Y'Cw
rne 6 -8, — MOBbILIEHME TeMnepaTypbl NPOBOAHKKOB, K;
o — TeMmnepaTypHb KoaddguuneHT conpotuBnenus, 1/K;
Pp — YAEMbHOE OMUYECKOE COMPOTUBMEHNE MPOBOAHMKA NPK TemMnepaType okpyxatowein cpedbl, OM - m;
g — nnowage nonepedHoro Ce4eHnsa NpoBoaHKa, M2;
—  NNOTHOCTL MaTepuana, Kr/m>;
C, — TennoemkocTb, [x/kr - K.

B tabnuue G.2 npeacTtaBneHbl UCXOOHbBIE AaHHBIE K YPABHEHWIO ANS CTAHAAPTHbIX Matepuanos, v B Tabnuue G.3
npefcTaBneHbl NoBLILLEHWA TEMNEpPaTypel ANA HECTAHAAapTHLIX NpoBoAHWKOB. CneagyeT OTMETUTL, YTO B Crydae UCMorb-
30BaHWs NPOBOAOE C NpeaBapUTENBEHON HarpyaKko TeMnepaTypa He AOMKHA MOBLILATLCH A0 TOYKW MNaBneHuns, YTobbl He
Bbl3BaTb NOBPEXOEHUE.

YT1o kacaetcsa Bo3gencTesma Ha monuuvenpuemHuk, FOCT P M3K 62305-1 npegnaraeT Mcnonb3oBaHWe Moaenuv
nafeHus HanpsXeHWs Ha aHode Wnu katode. beino caenaHo HECKOMbKO NOMLITOK KOPPENUPoBRaTh 3Ty MOAenNb C UCTbITa-
HUAMU M OMBITOM 3KCMNyaTauuun, Ho BesycnelwHo. Heobxogumel ganbHeNLVe UCCNENOBaHUA ANA NONYYEHUS NOMHOCTHH
afekBaTHOW MOOEnNW.

Tabnuuya G.2— dPusnyeckme xapakTEPUCTUKW XapakTepHbIX MaTepyManos, MCNoMb3yeMblX B CUCTEMAX MOMHUE3aLLUThI
(cm. FOCT P M3K 62305-1)

Marepuan
Konuyecteo
ANIOMUHWI Msirkas cTans Meab Hepxasetowas crans!)

Pp. OM - m 29 x 1079 120 x 1079 17,8 x 107° 0,7 x 1078

a, 1K 4,0 x 1073 6,5x 1073 3,92 x 1073 0,8 x 1073

v, Kr/m3 2700 7700 8920 8,0 x 103

8, °C 658 1530 1080 1500

Cq, OXIKr 397 x 103 272 x 103 209 x 103 —

C, Bx/xrK 908 469 385 500

1) AycTeHUTHan HemarHuTHas.

lNMpumevyanue — B mabnuye ucnone3oeaHsl criedytoujue 0603Ha4eHUs:
8, °C — Temnepatypa nnaeneHus;
Cg, IPK/KT — CKpbITasA TENNoTa NnaBneHns.

Tabnuya G.3—lNoBbilweHre TeMnepaTypbl, K, 4ns pasnuyHbix NPOBOAHUKOB, Kak dyHkuma W/R (cm. FTOCT P M3K 62305-1)

e R
ANOMUHWIA Msirkas ctans Menb Hepxagetowas crans')
W/R, MDx/Om W/R, MOx/Om W/R, MOx/Om W/R, MOx/Om

25 | 5,6 | 10 25 | 5,6 | 10 2,5 | 5,6 | 10 2.5 | 5,6 | 10
4 — — - o — s — — — —
10 566 — — — — — 169 541 — — — —
16 147 454 - 1114 | — - 56 143 309 — — —_
25 52 132 283 211 912 — 22 51 98 938 — —
50 12 28 52 37 96 21 5 12 22 188 460 938
100 3 7 12 9 20 37 1 3 5 45 102 188

1) AycTeHuTHan HemarHuTHas.
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G.7 CoegnHeHMe nonacTb — CTynuua

B ocHoBaHWM monactu cucTema BepTUKanbHbIX MOMHWMEOTBOAOB OGLIMHO NoAacoeAuHsieTca NUBo K KpenexHomy
chnaHuy nonactu, nubo K CTynuue, N1 HENMOCPEACTBEHHO K roHone (06xo4a NogLWWMHUKA M3MEHEHMS Yrma HaKnoHa 1
noALUMMHUKA OCHOBHOTO BETpOKoneca), MCnofb3ays cneunanbHyo CUCTEMY COeQNHEHUSI.

Ecnu nonacte MMeeT perynupyemblit yron HaknoHa (tun D), Tok MonHMK MOXET NB0o NPOATK Kak Yepes NOALUMMIHUK
W3MEHEHWA YrNa HaKMoHa, Tak U BOKPYT NOOLWWMTHUKA Yepe3 CKONb3ALUMIA KOHTaKT, BO3AYLUHLINA 3330P UMK rTMBKuUIA coeanHu-
TenbHbIN kKabenk ¢ 4OCTaTOYHBIM NPOBMCAHWEM A9 BUHTOBOIO ABMKeHUA. [MOKoe coeduHeHKe Yepes NoAWUNHUK MOKHO
COEAVHWTL C BHYTPEHHEN YacTbio BEPTUKanNbHOro MOMHWEOTBOAa OT NnonacTy.

B nonactax ¢ TopMo3om Ha koHuesow YacTv (Tun C) gorkHa ObiThb 3alumlieHa rMopaBnMyeckas cucTema, KoTo-
pas aKTMBUPYET NpoBoA ynpasneHvua. CTaHaapTHbIE rTMAPaBNMYECcKMe UMMMHAPLI, KOTOpble OBBIYHO MCMOMB3YIOTCH, MOTYT
ObiTe MOBpEXAeHbl B pesynbeTaTe UCKPeHUs OT CTepXHA K Kopnycy uunuHgpa. Kak npaBwmio, ruapaBnnyeckuii LMNMHAP
3awyLatoT NyTeM yBoda MOMNHUKM Yepes rmbkyto coeqUHUTENbBHYH NepemMbldKy C 4OCTATO4HBIM NpoBUcaHueM ansa obecne-
YEHWs OBWXKEHWSA, MKW XKE UCNONb3YETCA CKONb3ALLUMIA BO3AYLLIHBIA 3230p WK WEeTKa ANd yBoAa ToKa MOMHWUW OT rMapaBnu-
Yyeckoro umnuHapa. Heobxogumo yaenuTe BHUMaHWe YMEHBLUEHWUIO NMPOBMCAHUS B TaKWX COEOMHWUTENBHBLIX NepemMblydKax,
Tak Kak MHOYKTMBHOE NafeHWe HaMpshKeHUs Yepes NPOBUCAIOLLYID YacTb MOXET ObiTe OY4EHb CWMMbHBIM, BbI3bIBAS TEM
camblM HeJOCTaTOYHYHO 3aLUMUTY LUnuMHApa.

HesaBucuMo OT ucnonb3yemoro Tuna nHTepdenca Mexay nonactelo U CTYNUUEN, 3NeMEeHT/KOHCTPYKUMUSA LOMKHbI
ObITe BEpUUUMPOBaHLI C UCMOMbL30BaHWEM UCMLITaHWIA Ha (busndeckoe noepexaeHue bonswmm Tokom B C.3.3.

G.8 Bo3pgeiicTBue nona Ha nonacte BAY

G.8.1 O6wure nonoxeHua

INonactn BOY Haubonee nogeep»eHbl BO3AEHUCTBMIO NPAMBIX YOAapoB MonHMK. Kak ato onuncaHo B G.8.2, BepoaAT-
HOCTb NonagaHusa yaapa MOMHUW He MOXET BbITe ONpeaeneHa NnocpeacTBOM BbICOKOBOMNBTHBIX UCMBITAHUA, OMUCAHHBLIX B
npunoxexHun C, No3ToMy ny4lle BCEro onpeaenuTe yKkasaHHy BEPOSTHOCTL Ha OCHOBE aHanu3a CTaTUCTUYECKUX AaHHBbIX
ANA aHanorMyHbIX NonacTeln B YCNOBUAX JKCMyaTaLmnn.

OnbIT 3KkcnnyaTauum pasnuyHbIX KOHCTRYKUMIA nonacTel pasnuyHbIX Npou3BoavMTenei nokasan, 4to 6onbLluas 4acTe
NpAMbIX YOApoB MOMHWU NPUXOAUTCA Ha BHELLHIOW YacTb nonactu. MiccnegoBaHna yKasbIBalOT Ha TO, YTO BEPOSATHOCTL
NpAMOoro yaapa MOMHUK NoBkILLAeTCs Brivke K BepLUuvMHe nonacTu.

G.8.2 NpumeHeHne

Llene npeactaBneHns noneeBblx AaHHBIX NO pacnpefeneHuio Todek nonagaHus MOMHWW Ha BETPOINEKTPUYECKUE
reHepaTopkl — obecneunTs, YToObl M3rOTOBUTENW hOKYCUPOBAaNU KOHCTpyupoBaHue n pasmelleHve CM3 B achdpekTuBHON
MaHepe, T. €. pasMelleHne OCHOBHOM 3alMTbl Ha y4acTKe B KOHLEBOW YacTu nonacTu. [NpedcraBneHHbIe nonesbie daH-
Hble OCHOBaHbI Ha HECKOMNbKMX KOHCTPYKLMAX NonacTel, UCCrnedoBaHHbIX 3a npolledllee gecATuneTve, BbiSBUB YeTKoe
pacnpegeneHue nonagaHuii MOMHUK U NMOBPEXAEHWA B pasnyyHbIX MECTax no pasmaxy nonactu. [aHHele HaxoOsTcs B
OTKPBLITOM JOCTYNE M OAHO3HAYHO AEMOHCTPUPYIOT TpeHa Bonee BbICOKOW BEPOATHOCTW yAapa Y KOHLEBOIO y4acTka fno-
nacTu.

Pacnpegenenve Tovek nonagaHus MOMHUW, NPeACTaBNeHHOe 30eCh, MOXET OTNNYaTLCHA OT BbIBOAOB B OTHOLUEHWUMW
cneuunanesHbIX NonacTer Ha cneuvansHbIX Nnowankax, v Npu yCrnoBMK, YTO U3roTOBUTENU cobpanu Takyk vHdopmaumio
no Mx cobCTBEHHBLIM KOHCTPYKLMAM NonacTei Ha COOTBETCTBYIOLLMX MNoladkax, Takne AaHHbIe A0MKHbI MCNoNb30BaThCa
B Ka4eCTBe BXOAHbIX ANS KOHCTPYMPOBaHUS.

G.8.3 BozgeicTBue nons

B tabnuue G.4 npueeneHbl 0606LUeHHbIE pe3ynbTaThl HATYPHBIX MCCNeaoBaHuin pasnuyHeix BAY, npu kotopbix
TOYKM MoMnagaHns MOMHUK BbISBMEHBI 32 CHET MPOBEPKW NonacTei W OUeHKW YCNeLIHOW 3aluTbl OT YAapoB MOMHWNA, a
Tawkke yOapoB, Bbi3bIBAlOWMX MoBpexaeHne rnonacTei. NpoBepka nonacTtel oxeaTbiBaeT OCMOTP nonactei Geperosbix
1 mopckmx B3Y, nonacTtei, M3roTOBNEHHbIX U3 YIMENNAcTKa U apMUPOBaHHOTO CTEKNOMNNAcTMKa, a Takke nonacTtei ¢
pasnnYHLIMKU MOMHWENPUEMHUKAMW 1 BEPTUKAMNBHEIX MONHWEOTBOAOB. PaccmarprBaemble ANUHBLI NONAcTen OXBaTbIBANM
AvanasoH 39—45 M, co crnegylowmm pacnpegeneHnemM yoapos MOMHWIA Ha NonacTax BeTPO3MeKTPUYECKMX reHepaTopoB
MO CPaBHEHMWIO C PACCTOAHUEM OT BEPLUMHBLI MONACTH.

Tabnuuy G.4 MOXHO MCNOMB30BaTh AN CChINKW, ECMM OTCYTCTBYET CreuuaneHas nHopMauums.

Tatnuua G.4— [Quanas3oH pacnpeneneHus NpAMbIX yaapoB MOMHUK B pesynbTaTe NoneBbixX UccnegoeaHuii no cbopy
[aHHbIX B OTHOLLEHWW pacnpefeneHus nonagaHus B 3aBUCUMOCTM OT paccTOsSHUS OT HAKOHEYHWKOB nonacten BAY anu-
How 39—45 M ¢/Be3s yrnennacTuka

PaccToaHMsa OT HaKOHeYHUKa, M | [uanazoH pacnpefenexHus Npambix yaapos MonHum, %

0—2 71—99
2—4 0—10
4—6 0—10
6—8 0—4
8—10 0—4

OcTankHble 0—4
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MpunoxeHune H
(cnpaBo4Hoe)

MpoBepka cxoacTea KOHCTPYKUWUK nonacTten ¢ KOHCTPYKUMWAMWU rnonacTten, UCNbITAaHHLIMMU paHee

H.1 O6wme nonoxeHnsa

Kak ykasaHo B 8.2.3, gomiHbl BbiTb MpoBepeHbl XapakTepUCcTUKM MorHUesalwmnTel nonactern B3Y. MNepeoe nepe-
yucrneHve 8.2.3 onuCbIBAET UCMONb30BAHWME WCMBITAHUIA BBICOKUM HanpsikeHWeM M BonblIMM TOKOM, NPOBOAWMMBIX, Kak
onvcaHo B npunoxerun C, U Kak TOMbKO KOHKPETHBIA TUM NOnacti NpolaeT aTv ucnbitaHus, TpeboeaHna gokymeHTa
OyayT BbINOMHeHbI. YacTo coveTaHue YUCTeHHbIX METOAOB MO OLEHKe pacnpeaeneHns Toka U HanpsbKeHUs UCNomMb3yoTea
B coveTaHusx ¢ nabopaTtopHbIMM UCMBITAHUAMKM Ha pasnMyHbIX aTanax cozgaHusa BAY, ogHako nuwe nonHomacwTabHas
3KCNEpPUMEHTanbHasa NPoOBEpKa SBMNAETCA OKOHYaTENbHBIM NOATBEPHKOEHUEM COOTBETCTBUS.

[na ansTepHaTUBHLIX KOHCTPYKLMIA NMONAcTer UNU HOBLIX BEPCUIA CYLLUECTBYIOLLMX KOHCTPYKUMIA, KOTOpbIE OTNnYa-
I0TCA MO ANMHE NonacTen, yknagke croes, W T. M., CYLUecTBYeT BO3MOXHOCTb 3asiBNEHUs O NPOXOXOEHWKM NPOBEpPKH 3a
CYeT CXOACTBA. JTO BO3MOXHO, ECMNW KOHCTPYKLMSA NONacTh CUMMbHO HE OTNWYaEeTCs OT NPeecTBYIOLWEeR NpoBepeHHON
KOHCTRYKLMUW, 1, €cnin DYHKUMOHANbHbIE NapamMeTpbl MONacTy No OTHOWEHWIO K MOMHWMEBON 0BCTaHOBKE OCTalTCH NPex-
HUMW. KOHKpeTHble OLleH1BaeMble acnekTbl AN YTBEPXAeHMSA 0 CXOACTBE NONacTei CornacyTcs MexXay N3roToButenem
nonacTel, 3aka3yMKoM W/MnK opraHom no cepTudukaumn. B HacTosAweM NpUNoXKeHUn NpUBOAATCA NpMMepkl TeM, pac-
CMaTpUBaEMbIX NMPKY OLEHKE.

H.2 OrpaHn4eHus No cxogcTBy

an NnpoBepKe XapakTepUCTUK MONTHMe3alWTbl nonacten BAY 3a cyeTt cxoacTtea CPaBHMBAKT MCXOOHYKO NonacThb,
«nonactb 1», KOTOpas ao 3toro bbina yCneLwiHo npoBepeHa Ha COOTBETCTBME TpeﬁOBaHMHM HacCTOALLEro ctadHaapta nyTem
YCNEeLwHOoro npoxoxaeHna Bcex WCMbITAHWIA BLICOKUM HanpAaXeHnem un BonbWMM TOKOM, ONUCaHHbIX B NPpUNOXeHN Cwu
HOBas, HO MOXOoXas NonacTb, «nonacTte 2». an CpaBHEHWW OOIMKHO ObITb BaCbMKCHDOBaHO KaKk CKOHCTPyWpoOBaHa Ino-
nacTb 2 1 Kak onpefeneHbl ee paiMepbl NO OTHOWEHWIO K nonactu 1.

B CpaBHEHWW Yy4aCTBYHT TOMNbKO Nonactu 6e3 QonoNHUTENbLHLIX ANeKTPU4eCKUX YCTaHOBOK, T. €. rionacTv, MCNoJib-
3yluMe cTeknonnacTtuk 1 yrmennactuk, a CM3 coctont uz MONHWENpPMEMHUKOB U BEPTUKanbHOINo MoONHMeoTBOAA. Jlona-
CTU, MMerLne OONONHUTENbHbIE ANEKTPUYECKME YCTAaHOBKKN (,D,aTUWIKVI, Harpeeartenmu, aKTUBHbLIN KOHTpONb NOTOKAa, U T. I1,),
He MOoryT ObITb BepVICbIALI,V!pOBaHbI 3ad CHeT 3aABneHuA cXxoacTea, M NO3ITOMY OUeHKa KOHCTPYKUWKN N XapaKTepUCTUK MOINMHNK
OOIMKHa onupaTtbCHd Ha TLLlaTeJ'IbeII;"I aHannmi n nocnegoBaTteribHOCTb WCMNbITaHWIA.

Ons YTBEPXKOEHWA O CXOOCTBE OBYX pasnn4yHbIX KOHCprKLl,M[?I nonacTein no cornacoBaHio MOMHUE3aLWNThl AOMKHbI
ObiTb npoeepeHbl U NoOATBEPXKOEHbl aCNeKTbl, NPUBEOEHHbIE B Tabnuue H.1.

Tabnuya H.7— AcnekTbl, KOTOpble HEOBXOAUMO MPOBEPUTL U NOATBEPANTE NPU OLIEHKE CXOoACTBa nonacTten

CpasHeHue nonactu 2 ¢ nonacteko 1 Oa Het

1 KoHcTpykuuns

1.1 OTnuyaeTca Nu TomnwiMHa CNOUCTOro MaTepuana Ha oTpeske camblX KparHux 5 m nonactu 2 6o-
nee 4em Ha 30 % oTHocuTensbHO nonactu 1?7

1.2 | OTnmMyaeTcs Ny yknagka no paamaxy nonacTv (paguyc, rae 3akaH4YMBalTCA Crowu) CNoUCToro
MaTtepuana v sanonHawWmux marepuanos 6onee 4yem Ha 10 % B OTHOLUEHWUM KPaWHUX 5 M7

1:3 Haxogwutcsa nn anuHa xopabl nonacty 2 B npegenax 20 % anvHbl Xopabl nonacty 1 B OTHOLEHWN
KpaiHux 5 M nonactu?

1.4 | Haxogwtca nu TonwmHa npodhmnsa nonactu 2 B npegenax 25 % TonwuHel npodpunsa nonactu 1
ansa KpavHux 5 M nonactu?

15 Asnserca nu koHuenuus CM3 (Tun MONMHWMEOTBOAOB, BEPTUKamNbHBIE MONTHUEOTBOAL!, COEONHN-
TenbHble 3MeMeHTbl, YpaBHUMBaHKMe NOTeHUWanoB, KonvdecTso aneMeHToB CM3, ananektpude-
CKas MPOYHOCTbL M3OMALMOHHBIX MAaTEPUANOR, TONLWMHA M30NALMW) OOUHAKOBOW?

1.6 OOuHakoBO N KOMWYECTBO BO3OYLUHBIX MOMHWEOTBOA0B B OTHOWEHUWU KpanHux 15 % OnuHel no-
nactu?

1.7 | Haxogutca nu oTKNOHEHWE NOMNOXEHWA MOMHWEOTBOAOB, U3MEPEHHOE OT KOHLLEBOI YacTui nona-
ctu B npegenax 10 % B oTHowweHWK KpanHux 15 % anuHel nonactun?

1.8 | OgvHakoBO N COrMacoBaHne U3CMALUK B OTHOLLEHWUW M30NALUA BEPTMKANLHBIX MONHWEOTBOO0B
(TonwwHa nsonauuMK He oTnMyaetcs bonee yem Ha 10 %)7?
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OkoHYaHue mabnuusi H.1

CpasHeHuWe nonacTtu 2 ¢ nonactbio 1 | [a | Het

1.9 OpguHaKkoBO N onpegenedne nnowany nonacty CornacHo NpunoXeHuno F17

2 MaTtepumansl

2.1 WMaroToBneHa nv nonacTe 2 U3 TEX e MAaTepuanos, YTo 1 nonacte 1 NpUMMEHUTENBHO K OCHOBHOWN
reoMeTpPUI KOHCTPYKUWIA?

2.2 | OgnHakoBa Ny cBA3yoWan cuctema?

2.3 Aensietca nu OAWHaKOoBbIM MaTepWan BO34YLHbIX MONMHWEOTBOOOB I(OHLI,EBOH YyacTtu (O,EI,I/IHaI{O-
Bble Matepwvanbl MeTannM4yecKoro OCHOBaHuA B CI'IJ'IEIBEIX)?

2.4 | AsnAerca Ny ogvHaKkoBbIM MaTepuan 60KOBOro MOMHMEOTBOAA (OOMHAKOBbLIE MaTepuars! MeTar-
NMYECKOro OCHOBaHWA B crnasax)?

2.5 | CpenaHo nu ypaBHUBaHWE NOTEHLMANOBR MEXIY napannensHeIMU NPOBOAALLMMK YacTaAMM C TOW
e ANUHOW paguyca OTHOCKMTENbHO 0BLWen ANWHbI KOHKpeTHOW nonactk £10 %?

OnpepeneHue aspogHaMUYECKNX TEPMUHOB NONACTM NoKa3aHo Ha pucyHke H.7. B cnyyae BbIABNEHHbIX M3MEHe-
HWIA, KOTOPbIE MOTYT CEPLE3HO MOBMNATL Ha YCTOMYMBOCTE KOHCTRYKUWKW NPY yOape MOMHUKA, HE0BX0AMMbI UCMbITAHUA.

Ecnu Ha Bce Bonpockl gaH oteeT «[a», CM3 B AByx nonacTax MoxeT ObiTb 06bABMNEeHa CXOAHOW U Bepudnkaums
nonacTu 2 MOXEeT OCHOBbLIBATLCA Ha YCMEeLHOoW oueHke nonact 1. Ecnv oguH nny HeCKONbKO NMYHKTOB OTKITOHSIKOTCA, TO
crnegyeT TLWAaTensHO OLEHWUTL OTNWMYMSA O1S YCTAHOBMNEHUS: HAanW4Yns pyHKLMOHANLHOro CXOACTRA.

|
|
|
P
h‘.‘--‘--“—._--_*.—.-—-'""_—",

Tonwwuxa npocunsa nonactu

4
f

f" B HanpaeneHun paamaxa

4

B HanpaBneHun xopab!

PucyHok H.1 — OnpegeneHve aspoaMHaMUYECKNX XapaKTEPUCTUK NONacTu
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Mpunoxenwne |
(cnpaBo4Hoe)

I'IpOBepKa ageKBaTHOCTU MeTOA4OB YUCNEHHOro aHanusaa,
UCNoMNb3yeMbIX NpPpU CO34aHUU 30H MONMHUe3alWUTbI

1.1 OBwue nonoxeHwUs

AOeKBaTHOCTb YMCMNEHHBLIX METOAO0B, UCMOMb30BaHHbLIX NPKU pa3paboTke 1 npoeepke 3M3 B3Y, npoeepstoT cpaBHe-
HWEM NOMy4YeHHbIX PE3YNETATOB C Pe3yrnsTaTaMun UCTbITAHWIA aHanorMYHbIX reoMeTpuid. HacToslee npunoxeHue BKNoYa-
€T yKasaHus, Kak MOXHO BbIMOMHWTEL TaKyl NPOBEPKY C UCnonb3oBaHueM obLMx npeaocTaBnsaeMblx reometpuii. Paspa-
BOTYMK MHXEHEPHOMO aHann3a Ha OCHOBE aHaNWTUYECKOrO UMK YACNEHHOTO aHann3a AoMKeH JOKYMeHTansHo ohopMnuTe
CpaBHeHWe C pe3ynbTatamy UCMbITaHWA MW NONeBLIMW AaHHBIMY, MOATBEPXKAaloWwue, YTO BblYMCIIUTENbHBIE MPpoLeaypbl
afgekBaTHbl AN Uenen paspaboTkn n npoeepkn 3M3 BAY.

1.2 PacnpepneneHune HanpsikeHUs1 U TOKa nNonacTu

Mocne nepexeaTa yaapa MOMHMW MONTHUEOTBOAAMMW NONACcTV TOK MONMHUK ByOeT npoTekaTb Yepes nonacTtb no Ha-
NpaBfeHWo K KOHLEBOMY MOMHWEOTBOAY Ha KOMene K CTynuue unu rosgone. [Jns nonacTel, cogepxalumx npoeogsiume
anemeHThbl BHe 3M3, cornacoBaHve MOMHWe3aLWThl A0MKHO BbiTh BbIMONHEHO Takum obpa3om, 4Tobel obecneunTs nubo
OOCTaTOYHOE M30NMUPOBaHWe, pasgenuTenbHLIE PACCTOAHUS UMK aeKBaTHOE YPaBHMBaHWE NoTeHumanos. [1ns aTon uenm
4YacTO UCMONb3YEeTCH YUCIEHHbLIW aHanma, U NPOBEPKY MYTEM CPaBHEHUS PE3ynsTaToB MOAENMPOBAHWUA C peaynsratamu
WCMNbITAaHUA reoMeTpPUiA, BOCNPOM3BOAs NOAPOOHOCTM KOHCTPYKLUMM NONacTy.

PucyHok I. 1 — Mpumep reoMeTpun Ansi UMUTaLWKM pacnpefeneHust HanpsiKeHWst Y Toka B MonacTy
(nokpbITHe nonacTy foBaBneHo 4Ns yryyweHUs NOHUMAaHUS )

TeomeTpusa Ha pucyHke [.7 JeMOHCTpPUPYET crieqylolee:

- NpocTas yMeHbLUeHHas Mo pasMepy nonacTe ¢ 6ankamu AnmMHoi 5 n 10 M (BOCNPOM3BOAALWMMKY MHOYKTUBHOCTL U
COMPOTMBMNEHWE pearnbHbIX MaTepranos NonacTu),

- BEPTUKAmbHbBIM MOMHUEOTBOL HA OAHON CTOPOHE BHYTPEHHEW NEPEropoaKy, YKOPOUEHHBIN C KaXKAoro KoHUa,

- cUrHarnbHbIA Kabens Ha Apyroi CTOPOHE BHYTPEHHEN Neperopoaki, BCe YKOPOYEHo B KOMEne, U BLIBEAEHO Ha 3a-
KWMbI NMOMHOTO COMPOTMBIIEHWUA HA NONMYTU K BbIXOAY.
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MocnepgoBaTenbHOCTE NPOBEAEHWS UCNbITaHUS AOMKHA OTpaxaTk BECb AWana3oH BpeMeH MOBbILIeHWA ANs ecTe-
CTBEHHO BO3HUKaOLWMX (hOPM KPWMBOW TOKa MOMHWK, @ AOMYCKW NMPU CPaBHEHUW MMWUTUPYEMBIX U U3MEPEHHbIX MUKOBBLIX
TOKOB A0MKHbI BbITh B nNpefenax £20 %. 3TW UCnLITaHWa MOryT NPOBOAUTLECA cornacHo C.3.3.

1.3 AHann3 KOCBeHHbIX BNUAHUA

Lna Toka MOMHWKM, NPOTEKatoLLero B CTynuue, roHgone unu GaluHe, 6yaeT NonesHo OLEeHWUTb KOCBEHHbIE BIUAHUS
Ha OCHOBE @Hanm3a UnM YMCrieHHOro MOLENMpPoBaHuA. B aTom cnydae MOXKeT MCnonb30BaThCA Credylowan reoMeTpus,
Koraa nogxog npedycMatpyBaeT BBECTU TOK MOMHWUK, OEMOHCTPUPYA PAsMMYHbIE XapaKTeEPUCTUKA (MMKOBLIA TOK, 4acToT-
Hoe coaepKaHue, U T. M.), U CPaBHUTb Pe3ynbTaThl UCMLITaHUA C UMUTUPYEMBIMU 3HA4YeHUSIMK. [LoNycKaeTcs MCronb30BaTh
reoMeTpuio, NPUBEAEHHYK Ha PUCYHKe 1.2,

PucyHok [.2 — lMpumep reoMmeTpun AnNs UMUTALMM KOCBEHHBIX BNUSHWUA HA roHO0MNy

leomeTpua Ha pucyHke .2 4eMOHCTPUPYET crneaytoLlee:

- YMPOLLEHHasa KOHCTPYKLMA roHgonsl (3 x 1,5 x 1,5 M), koTopas onpegeneHa B CTaHOAPTHbIX CTanbHbIX NPOgUnax,
[OBYCTOPOHHMWE paMbl, CBapeHHble BMecTe, 1 YeTbipe Banku, coeguHsaoLWme ABe pambl;

- OBE NaHenu CMOHTVMPOBaHbI HA KOHCTPYKLMK, a kabenenpoBog NpOTAHYT MeXay ABYMSA NaHensamu;

- BHYTpY Kabenenporoga MOXHO NMPOMNOMUTL CUTrHamMbHLIA Kabenb, C BLIBOAOM Ha 3a3EMIMEHUE C OOHOro KOHLA, U
MeXay KOHLAMW NOMHOrO CONPOTUBIIEHNSA HA OPYroMm;

- nogartb TOK U U3MEPUTb 3HAYEHWE TOKa B PAasfUYHbIX MYTHAX, a TaloKe HarpsbKeHWe MeXJy KOHUaMW LWTbIPbKOB
CUrHaneHbIX kabenein.

[MocnepoBaTenbHOCTE NPOBEAEHUS UCMBITAHUI JOMKHA OTpaXaTbk BEChb AWAana3oH BPEMEHU MoBLILEHUA NS ecTe-
CTBEHHO BO3HMKAKOLWMX (POPM KPUBOWM TOKa MOMHWK, 8 AOMNYCKW MPU CPaBHEHUM UMUTUPYEMBIX U M3MEPEHHbBIX MUKOBBLIX
TOKOB J0MKHbI BbITh B npegenax 20 %. 3Tu ucneitaHna MoryT npoBoauTecs cornacHo C.3.3.
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MpunoxeHune J
(cnpaBo4Hoe)

McnbiTaHne BpalwaloWwUXcA 3NeMEeHTOB

J.1 O6wme nonoxeHus

McnblTaHve NPUMEHSOT K NOALWWMNHUKAM nonacteld BeTpokorneca B3OY. OCHOBHOWM Uenbi UCMbITAHUA SABNAETCH
onpeneneHune cnocobHOCTY NOALWWITHWKA NPOBOAWTE TOK.

TpeboBaHWA K UCTIBITAHUAM, B YACTHOCTU, K UCTILITYEMbIM 06pa3sLamM 1 UCMbITAaTENBHOM CXEMbI, pa3nuyakTca Ans
NOALUMMIHWKOB, KOTOPbIE MOTYT CHMTATbLCA HENOABWMKHBLIMKW MMM KBa3MCTaUMOHAPHBLIMK B Cnydae ygapa MOMHWK, Hanpumep
NOALUMMAHWK OCEeBOro LapHWpa, U NOALWWMMHMKOB, KOTOPblE MOTYT CHMTATbCA BpalUaLMMKUCA Takke M B Criyvae yoapa
MOIMHWUU, TAKMEe KaK OCHOBHbIE NOALLMMTHUKA.

VcnbiTaHWe He BpalLalLWEerocs 1 He HeCyLLEro Harpyaky noalWwnnHnuka MoXeT NpeacTaBnsaTs HauXyALWWIiA CLieHapui,
KOTOPbINA UCMOMNb3YHOT, ECNW N3rOTOBUTENL HE NpenocTaBnaeT 4ONONHUTENBHOW MHChopMaLUnu.

J.2 O6pa3ubl Ana UcnbITaHWUA

J.2.1 O6pa3ubl ANA UCNbITAHUA HeNMOOBWXHbIX/KBA3UCTALMOHAPHBLIX MOAWWNHUKOB

VMcnelTaHMs npoBogAT ¢ nonHomacwTabHelMy obpasuamMm NogLLMnHUKOB, KOTOPLIE YCTaHOBMEHL! B CEPUAHBIX BAY.

J.2.2 O6pazubl AnNA UCNbITaHWUA BpawawwWwmMxXcs NogWUNHUKOB

McnblTaHWa NpoBOOAT Kak ¢ nonHoMacluTabHelMi o6pasuamin NoALWMHUKOB, KOTOPble YCTAHOBMEHbl B CEPUMHbIX
B3Y, Tak u c 3aameLuatowummn obpasuamu.

MoawmnHuK gomkeH BbITh YKasaH uarotouterniem BAY. Ecnu ucneiTaHus NpoBoAAT ¢ 3aMellatowuMmm obpasuamu,
OO0MKHbI BbITh NPEAoCTaBNeHbl BblYUCNEHUA ANA AEMOHCTPaUmMK KoadhdrumMeHToB Maclutabupoeanns 1 BNuaHUA. B npo-
TOKOME MCMblTaHWA OomKHbI BbITh onpegeneHbl 060CHOBaHWSA ONS MaclTabupoBaHHbIX NapamMeTpPOoB.

J.3 UcnbiTaTensbHan cxema

J.3.1 UcnbiTaTenbHasa cxema Ans UCNbITAHWA HENMOABWMKHLIX/KBAa3MCTaLUMOHaPHbIX NOAWWMHUKOB

B xoge mcnbiTaHWMA NOALWMMHUK AOMKEH NexaTb Ha M30MNMpYHLLEeM MaTepuane, Kak aTo nokasaHo Ha pucyHke J. 1
(nnockocTb OCHOBaHWA HanpaeneHa K nony). Tok yaapa MONMHUKW AOMXeH NodaBaTbCca Ha KOMbLO NOALUMIHMKA, CoeauHeH-
HOro ¢ nonacTeiko. [lpyroe Konbuo AOMKHO ObITh 3a3eMIEHO HA reHepaTop.

MoAWUNHUK KNanaHoe Hactun

\% /ﬁ

Pucyrok J.1 — lNpumep ucnbiTaTensHoOW CXeMbl AN NOALWIHKWKA OCEBOrO LWapHUpa

Moga4vy McnbITaTenbHOrO TOKa OCYLLECTBMAKT NO KpaiHeld mepe B OOHOW TOYKe BBOAA, CM. pUCYHOK J.2. Touky(n)
BBOAA ONpPefensiioT B 3aBUCMMOCTM OT TOro, Kak nogwunnHuk nogcoeavHer kK CM3 B3Y. NapameTpel y3noB nogBoaa Toka
OOMKHbI COOTBETCTBOBATL TOKY KOPOTKOIO yaapa, a Takke TOoKy ANWTENLHOro yaapa.
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1.1-1-1-1.1.1_

BHelwHee KonbLO

ol®

{.-.1-1-101-1’.1% }f. _
) noawnnHUKa
(cTynuua poTopa)

BHyTpeHHee konbLo
noaLUMnHUKa
(nonacTtb BeTpokoneca)

Toyka BeOOA

leHepaTop TECTOBOro MMNynbLCa

PI/IcyHOK J2— !'lpwmep BBOAa MCNbITaTenbHOINO TOKa B NOAWWNHUK OCEBOro WapHWpa

J.3.2 UcnbiTaTenbHaa cxema AnA UCNbITaHWA BpallarowmMxcs NoawUnHUKOB

McnelTaTtenbHbIn reHepaTtop OO0IKeH BbITb nogcoeguHeH K Bany BeTpOKoneca (TO‘-IHaFI KOI'IMH), a CeKkuuda Kopnyca
noawnnHUKa BETpPOKONeCa 1am, rge OoHa yKasaHa, nogcOoedMHAETCAH K 3a3eMITEHMIO reHepaTopa (CM. PUCYHOK J3) Cxema
3aKMNOYUTENBHOIO UCMNbITaHUA O0IMKHa ObITh YKa3daHa I'ID,EI,FJDGHO narotoeBuTenem. Bece Toukm BBOAA OO0JKHBI BbITb B CcOCTO-

AHUAN NPOBOOWTL MOMHbLIA TOK MOITHUM.
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Buna cboky
Cbopka Bug cnepegu
NOALUMMHMKA Ban potopa
potopa

Koxyx
noALLMNHUKE

MoawunHuk potopa poTopa

To4Hasa konua Bana poTtopa

YnnoTHeHWe

/
/
/
/
<
r—-
+ AN
leHepaTop |
TECTOBbIX

UMMNYNbCOB

Touvkn BBOOA

MoawmMnHUK
Koxyx potopa
nogLwunHUKAa

potopa

PucyHok J.3 — lNpumep cxeMbl UCMNbITAHUA OCHOBHOIO NOALWMWMHUKE

J.4 NpoBepeHne McnbITaHUNA

McnblTaHve Bpawarwmnxca aNemMeHToB CriegyeT BhIMoNHATe ¢ cobniogeHreM obwmnx npasu UCNbITAHWIA Ha Npo-
BOOMMEIA TOK corracHo C.3.3. [nA ucnbiTaHWA BpalLarolLMXCa 3/IEMEHTOB MPUMEHSIOT criefylolme AOMNOMHUTENbHLIE
npasuna.

B ucneiTaHumn noglumnHuka n3aMeHeHus yrna HaknoHa HeobxogmMmo vucnonb3oBaTth napametpel YM3, BeibpaHHon Ha
OCHOBE aHanwaa pucka unu o6bABMNEHHON U3rOTOBUTENEM, M UCTIONb30BaTL HE MEHEE TPEX UMMYNLCOB MOIHWM.

McnbiTaHWa cnegyeT NPOBOAWTE C NePBbIM KOPOTKUM YOAPOM W ANUTENbHBIM YAapoM B KOMOMHMPOBaHHOM UMMYIb-
ce WK TaKKe B OTAENbHbIX MMMyNbcax. [Ans oTaenbHbIX UMNYNbCOB UCMbITaHWe ANMWTENbHOM TOKOBOW Harpyakoin cnegyet
BbINOMHATL NOCMEe Ka)aoro MMNynbca Nepeoro KOPoTKoro yaapa. [locne ucnbiTaHnAa KOPOTKUM W ANUMTENbHBIM TOKOM NoAd-
LUMMHWK OOMKEH ObITb UCMBITAH HA HU3KOE MOMHOE CONPOTUBMNEHUE MEXKAY BHYTPEHHUM U BHELLHWMM KOMbLOM NOALLUUMHKKA
3a CYeT ucnone3coRaHus uameputensHoro Toka 10 A. MNocnepoeatensHoe CONPOTUMBMEHUE UCMBITYEMOro obpasua ang
KaXgoro UCnbITaHWA 1 Nocne NpoBegeHNs UCMbITaHWA OOMKHO PErMCTPMPOBaTLCS.

B tabnuue J.7 onuceiBaeTcs nocrnegoBaTeNnbHOCTE MCMbITAHWA ONS MCNbiTaHuA GonblKMM TOKOM Bpallaowwmnxca
3NeMeHTOB.

B xone npoBeaeHus UCMbITAHWA NOALUMMHWK HE AOMKEH BpallaTbCa UM HAXOAUTBLCA MO HAarpy3KoW, ecru TONMbKO
W3roTOBUTENEM HE YKa3aHo MHOoe.

Kpome Toro, pekoMeHOyeTcs BbINONHUTE M3MEpPEHUe TEMMepaTypbl BGNU3M TOUKKM BBOAA TOKA.

Tabnuya J.1— lNocnegosaTenbHOCTb UCTBITAHWIA BOMNLLLKMM TOKOM BpaLLaloLWMXCa 3NeMeHTOB

Homep HazsaHue MapameTp (3Ha4eHne)
1 MamepeHue nocnefoBaTensHOro conpoTUBNEHUS —
2 [MepBbIA KOPOTKWIA yOoap Iimp (10/350 mkc)
3 [OnutenbHel yoap Ilong (0,5¢)
4 M3mepeHue HU3KOro NonHOro conpoTUBNEHUs —
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OkoHYaHue mabnuusi J. 1

Homep HassaHne [MapameTp (3Ha4eHue)
5 [MepBbI KOPOTKUIA yOap Iimp (10/350 mkc)
6 OnuTenbHbIA yaap IEUng (0,5¢)
7 W3mepeHune nocnedoBaTensHOrO CONPOTUBNEHNSA -
8 [MepBbI KOPOTKUIA yaap Iimp (10/350 mkc)
9 OnuTeneHbIA yaap Iiong (0,5¢)
10 MamepeHune nocriefosaTtensLHOro conpoTUBNEHUA —

J.5 3aknountenbHble NCNbITAaHUA U OLEeHKa pe3ynbLTaToB UCNbITaHUKA

Mocne UcneITaHWa MMNYNbCa cornacHo J.3 NpoRoAAT BU3YanbHbIA OCMOTP NOALUMMIHUKA M OCYLLECTBMAIT U3Mepe-
HWe nocrnefoBaTeNnbHOrO CONPOTMBREHUS UCNBITYyeMoro obpasua Mexay BHYTPEHHUM W BHELHWM KOMbLOM NOALUMMHUKE
(cm. pucyHok J.4). [Ing namepeHus cneayeT UCnonb30BaTe MCTOYHKWK TOKA ¢ MMHMManbHeIM Tokom 10 A,

3aknuUTeNEHAA OUEHKa WCMbITaHUA MOALIWMNHWMKA JOkHA BbiTh COenaHa M3roTOBUTENEM MOALMMAHWUKA, WU OHa
OOIKHA BKIHYaTb OLEHKY OCTaBLUErocs aKCnlyaTaUuMoHHOMo pecypca nogwunHmka nocne UCnblTaHus.

/ w1 L
BHyTpeHHee konbuo

o

y
| I

N

f

)

noaLvnHUKa

BHeluHee KonbLo
NOALIMNHMKA

PucyHok J.4 — Mpyumep namMepeHus NocnefoBaTensHOro ConpoTUBIEHUA UCMbITyeMoro obpastua
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Mpunoxenne K
(cnpaBo4Hoe)

YMeHbleHMe BAMAHUA MarHUTHbIX NONer, BO3ZHUKaLWMUX npun ygape MONMHUK

K.1 NMpoBoaawme coeguHeHna CM3

M3-3a HeyCTOIﬁHMBOIFI npupodbl TOKa MONHUKM NageHne NUKOBOro HanpsXeHWA B MOMHWeOoTBO4Ee MOXET ObITb BbI-
paxeHo Kak

di
U=L—
at’ (K. 1)
rae L — WMHOYKTMBHOCTE MONHWeoTBOAA, [H/M;
dildt — MakcumManbHasd CKOpOCTb M3MEHEHUA TOKa MorHuK, A/c.

MHOYKTMBHOCTE MOMIHMEOTBOAA, KakK NPaBuno, MOXHO CcYMTaTb Ha ypoBHe 1 MKIH/M, MakcumarnbHas BenvyuHa
di/dt moxeT namenaTbca ot 0,2 go 200 KA/MKC B 3aBUCMMOCTKM OT yaapa MOJTHUK M YPOBHS TOKa MeXay OTAeNbHbIMW MOn-
HWeoTBogamMu. Takum obGpasom, BOOMb NPOBOAALLMX COEOWHMTENbHBIX nepembidek CM3 pasHoCTb NOTEHUMANoB MOXET
pocturate 200 kKB/m 1 BeI3BaTh NoBpexaeHue KoMnoHeHTos B3Y.

Hanpumep Ha cxeme, nokasaHHoW Ha pucyHke K.1, oBa 6Gnoka ynpaerneHus BHYTpKW roHgonsl B3Y HaxogsTes Ha
pasHblX MEeTannM4Yeckux NNOCKOCTHAX, KOTOpble coeanHeHbl Mexay coboi MeTannuyeckon nepembidkoin. Korga Tok mon-
HUW NPOXOOUT COEOVHUTENBHYHD NepembldKy, noTeHuman 6rnoka 1 noBbiWAETCs No OTHOLLUEHWIO K noTeHuuany 6noka 2.
Takoe U3MeHeHUe NOoTeHUMana MOXeT MPUBECTU K MOBpexaeHuo 0b6omx Brnokoe. CUTyauulo MOXHO YNyHLIUTL XOPOLUUM
coefuHEeHWeM, Hagnexallen npoknagkoin kabenei u/mnum sawmton Y3 ¢ curHanbHbIM NPOBOAOM UITM UCMOMb30BaHMEM
9KPaHMPOBAHHOMO CUIHaNLHOro kabens ¢ 3alWTHEIM 9KPaHOM, NMPUCOEOUHEHHBIM HA 06omMx kKoHUax k CM3.

CurHaneHbIA NPOBOA,

Tok MmonHum

[NpoBogsLlan
coegnHUTENbHAasA
nepembIlyka

[MyTb TOKa MONHUK

& Tok MmonHuK

Pucyrok K. 1 — [1Ba 6noka ynpaBneHus, HaxoaaLWMecsa Ha pasHbiX METANNUYECKUX NITOCKOCTAX BHYTpW roHgons B3Y

Mcnonb3oBaHne MHOXECTBA COEAMHUTENMBHBIX NEPEMbIMEK MUHUMANEHO BO3MOXHOWM ONUHLI, KOTAA NePeMblYKn U
MecTa MX NpUcoeauHeEHNs K METANNMYECKM NOCKOCTAM 06naaatoT MakcumansHOW NPOYHOCTEIO U NPOBOAMMOCTL), 0be-
cnevmBaeT Camyr HU3KYI0 13 BO3MOXHbIX Pa3HOCTb MOTEHUMANOB MeXay ABYMSA MeTanIM4eckumm NnocKoCTAMU.

Moatomy CM3 BHyTpr B3Y gomkHa BKNHYaTh MHOXECTBO MOMNHMEOTBOAOB, KOTOPLIE:

- CNOCOOHEI BbIAEpaTb NPOrHO3MPYEMYH NPeAenbHYI0 YacTe MPOTEKAIoLWEero Yepes HUX ToKa MOMHUK;

- N0 BO3MOXHOCTW ABNSAKTCA KOPOTKUMU W NMPAMBIMUA.

3nekTponpoBofdka BAY Tawke mMoxeT ObiTh 3alyulleHa NpoKnagkon NpoBoaoB B kabenbHblX KaHanax/kabenenpo-
BOOAX UMW UCMNONb30BaHWEM 3KpaHUpoBaHHoro kabens, kak onucaHo B [13].

K.2 QxkpaHupoBaHue

Korga Ttoku monHuy npoxonat vyepes B3Y, obpasytotca Gonbluve marHuTHele nond. Ecnu Takve mnameHsowmecs
MarHWTHbIE NOMA MPOXOAAT Yepes3 KOHTYP, OHW MHAYLIMPYHOT B HUX HanpsikeHue. Ha cxeme Ha pucyHke K.2 nokasaH 3am-
KHYTbIA KOHTYD MPOBOAHMKOB, HAXOASLWMACA PAAOM C TOKOBEYLIMM MOMHUeoTBodoM. BennunHa Hanpaxenua U, .. Ha-
BEAEHHOro B 3aMKHYTOM KOHTYpe, MPONopLUOoHanbHa CKOPOCTU M3MEHEHWSI MarHUTHOMO Nonsa W nnowaau KoHTypa. Mpu
npoekTupoBaHun B3Y 1 ee CM3 HeoBxoauMO y4UTLIBATE BENUYMHY BO3MOXHbLIX NpefenbHbIX HaBOOAUMbIX HaNpPsHXeHWA
1 ybeauTbcs, 4To NoaobHbIe HanpsKeHWa He NpeBkILLaT AONYCTUMEIR YPOBEHb KabenbHoW CeTu 1 nogknto4eHHoro obo-
pyaoBaHus.
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MpoBoaHWK, 3aMKHYTbIA
NPOBOASILLMIA TOK KOHTYP
MOMMHWM NPOBOOHUKOB
d w
¢
~ Z u
Yi

)/

PucyHok K.2 — MexaHnam mMmarHMTHOro B3aMMOLencTBus

3HaveHwne HanpskeHna U, . onpeaenstoT no gopmyne

de
Upag =———.
hoe =~ (K:2)
roe @ — MNoToK, NPOXOAsLLMIA Yepes KoHTYp, B6.
OO0LWKIA NOTOK, NPOXOAALLMIA Yepes KOHTYP, PaBeH:
Uof - # | d+w
=——1/In L
1 2n d (K.3)
Takum 06pas3oM, HanpshkeHWe, HaBegeHHOEe B 3aMKHYTOM KOHTYpe, paBHO:
Mol (d+w) di di
Vs ===In —=L—,
Has =75 [ d dt dt (K.4)
roe 4o — MPOHWLAEMOCTb BO3AyXa;
L — koadbpMUMEHT B3aUMHOW UHOYKUUA MEXIY KOHTYPOM M TOKOBedyLMM NPOBOAHUKOM, [H/M;
apyrve napameTpsl B opmyne (K.4) — cm. pucyHok K. 2.
Tok, HaBeaeHHbIN B KOHTYPE, paBeH:
, Judt
K=" 5
L (K.5)
rae L, — KoahpuuMeHT CaMOMHOYKLWNA KOHTYpa,
U — HanpsKeHUe PasoMKHYTOro KOHTYpa.
MpumeyvyaHne — [logpobHO BOMPOCHI MOMHME3ALIWUTHI W HABEOEHHOTO HanpsXeHWs pPacCMOTPeHbl B

MOCT P M3K 62305-4.

[Ons cHwkeHWs onacHOCTW MOBpPeXAeHWA Kn3-3a OonbluMX 3HaYeHun HanpsxeHwa U Heobxogumo obecneuntb
YMEeHbLUEHWE NMMKOBOTO M3MEHEHWS MarHUTHOrO Nonsi, NPOXOAALEro Yepes KOHTYP M YMeHbLUeHWe nnoLiagn KoHTypa. 3T1o
MOXeT BbITe JOCTUrHYTO Criegytowumm cnocobamu:

- YBENUYEHNeM paccTofHUA Mexay MONMHWEOTBOAOM W 3MeKTPUYEeCKMM KOHTYpoM. JTOT cnocob, Kak npaBuno, He
npuemnem gnd B3Y. OgHako ecnu npeanoyTUTenbHbIA NyTe TOKa MOMHUWM MOXET BbiTh YCTAHOBMEH, HANpUMep, BHYTPK
rOHOOMbI, TO MOXHO NEPECcMOTPETL pacnonoXeHvwe nposogkn B3Y;

- ncnons3oBaHuem kabensa Tuna «BuWTas napax. Micnonb3oBaHue Takoro kabens ymeHbLIaeT YpoOBEHb HABEAEHHOO
HanpseHUs 3a cyeT aEKTUBHOMO YMEHbLUEHUS NMOLWaaN, YePes KOTOPYIO NPOXoguT MarHWTHoe none, Ao Hyns. Cu-
CTEMbI «BMTas Napar, TakumM obpa3om, yMeHbLIAT HanpsbkeHue anddepeHLansHoro BUaa, 0AHako Nno-npexHeMy MoryT
COXPaHATBECA (hasHble HanpsHKeHWs;

- 9KpaHWpoBaHWe. XOpoLo noaxoauT cnocob npoknagkvu NpoBOAKW BHYTPW CTanbHbIX TPYG MO METanmMYeckux
kabenkbHbIX KaHanax, Tak Kak o4eHb 3hheKTUBHO aKpaHUpyeT kabenu oT MarHUTHeIX nonen. Takon ke adpdekT Ansg mMon-
HMEeOTBOAOB, HAXOAALMXCA 3a 3KpaHamu, obecneyvBaeT UCMOMb30BaHWE IKPaHWPOBaHHLIX kabeneln. BawHo oTMeTUTb,
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4YTO Takas 3alwuTa BO3MOXKHA TOMNbKO Torda, korga oba KoHua akpaHa/TpyObl/kabenbHOro kaHana AomkHbIM 0Bpa3som co-
eouHerbl ¢ CM3. Ecnun Tonbko ogwH KoHey MonHweotBoaa coegvHed ¢ CM3, 1o 3awmrta oT MHOYKTUBHOW/ MarHuTHON
CBA3W HE BO3MOXHA.

3almnTHBIV aKpaH JomkeH BbiTh NpaBunbHO nNpucoeduHeH (360° coeguHeHWe ¢ KoprnycoM obopyaoBaHus) Ha obounx
KOHLax.

Ecnun akpaHupoBaHHble Kabenu ANWHHBIE UM UMMYINbCEI TOKa Bonblue pacYeTHbIX, CNeayeT NPOBEPUTL, YTO HaBe-
OEHHOE HanpsKeHue Mexay 3aluTHLIM 3KpaHoM 1 NpoBOAHMKOM ByaeT He Bonblue gonyctumoro. Ecnu obopyanosaHuve,
coefuHeHHoe C kabenem, He MOXET BblAepKaTb TakMe BbICOKME MMMNYNbCLl HANPSXKEHUS, 3KpaHMPOBaHUE JOIMKHO COBMe-
watbea ¢ Y3WIM. 31o MoxHO coenatb B TOYKE Mexay OCHOBaHueM BallHu 1 roHOonown.

Tok MonHuM BygeT uaTv B 3alUMTHOM 3KpaHe 3KpaHMpOBAHHOMO kabens U HaBOOUTL HanpsikeHWe Mexdy npoBo-
OHUKaMW 1 3aLUMTHBIM 3KpaHOM. BenuuuMHy Takoro HanpsiKeHWs MOXHO BbIMMCIUTE MO MOMHOMY MepexodHOoMYy Compo-
TUBMEHULO.

Ecnu curHan B akpaHMpOBaHHbIX Kabensax CrMWKOM YyBCTBUTENEH, TO MOXET BO3HUKHYTb He0BX0OMMOCTb 3allu-
TUTb NPOBOAHMKA C NomoLLbo Y3WNT.

h
(=)
N

£\ {/ Y
} 3KpaHWpoBaHHbLIN Kabenb |
\ \_/

1™

PMcyHOI{ K.3 — Cxema M3MepeHuUa NONHOro nepexogHoro ConpoTMBNeHUA aKkpaHMpoBaHHOIO Kabens

MNonHoe nepexofqHoe COMPOTUBMNEHUE MOXHO ONpeaeniTb ¢ y4eTom [32]: TOK [y NoAakT Ha 3alUMTHBLIA 3KpaH, 1a-
BECTHa ANWHa Kabens, NPOBOAHUK U 3aLUWTHBIA 3KpaH KOPOTKO3aMKHY Tl Ha O[JHOM U3 KOHLOB Kabens, a HanpsxeHne Ug
M3MepSIOT Ha ApyroM KoHue kabens (cMm. pucyHok K. 3).

3Hasa BenuYMHy UcnbiTaTensHoro Toka /; n Hanpsbkenns Ug, nonHoe nepexoaHoe ConpoTUBNEeHUE MOXHO BbIYMCANTL
crnegyoLwmmM obpasom:

Zr=——t,
T4 (K.6)

370 2aTemM MOXHO MCMONb30BaTh AMs BbIMMCIIEHUS HANPSIKEHWS MEXAY 3allMUTHBIM 3KPAHOM W NMPOBOAHWKOM Crie-
OyloLMM oBbpasom:

Uc=11- 2y, (K.7)
roe Uz —  HanpsbreHue mexay 3alluTHbIM 3KpaHOM W NpoBodHWKamMu, B;
| — pnuHa kabenga, m;
i — TOKB 3allWTHOM BKpaHe, A;
Z1 — MonHoe nepexofqHoe conpoTueneHve, Om.

Korga kabenb nponoxeH, nepenag HanpsikeHwa OyaoeTt pazgeneH Mexgy COrnacylolwMMn NonHbIMU CONpPoTUBNe-
HUAMMW Ha OBYX kKoHuax kabens. Mo npubnuanTensHOM ouEHKe, paccunTaHHoe HanpsxeHvwe Gyaer pasgeneHo nononam
mexay AByMs KoHUamu kabens.

B cnydyae ecnu akpaHMpoBaHHbIE CUMOBbIE Kabenu NMeroT CoedUHEHUs C MarnkIM COMpOTUBIEHWEeM Mexay aso-
BbIMW NPOBOAHWKaMKU K 3KpaHOM/3eMIel, TOK MOMHKUK BydeT pacnpefensTbCa Mexay 3allMTHbIM 3KpaHoM W dha3oBbiMM
npoBoaHWKaMW. TakuM COeOMHEHUEM C HW3KUM MOMHBIM CONpOTUBREHWEM MoxXeT BbiTe Y3UI gna s3awmTel oT nepeHa-
NPsKEHUA Mexay pa3oBbIMU NPOBOAHUKAMU M 3aLLMTHBIM 3KpaHoOM/3eMnel Ha koHUax kabens. Takyo cuTyauuio Heobxo-
OVMMO paccMmaTpuBaTh, Hanpumep, s cUoeoro Kabens, coeguHsiowero BAY ¢ cetelo.

B FOCT P M3K 62305-2—2010, npunoxeHue D, oaHbl yKkasaHWs Mo OLEHKEe TOKa NOBPEeXAeHUs ANs dKpaHUMpPOBaH-
HbIX Kabenew (T. e. ypOBHA TOKa MOMHWK, NPOXOOSLIEro B 3alMTHOM 3KpaHe kabens, KOoTOopkI NpUBEAET K OTKasy M3-3a
anekTpu4eckoro npobos nsonayun kabens).
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MpunoxeHue L
(cnpaBo4Hoe)

Bbi6op u moHTax Y3UN

L.7 PaameweHue Y3UN

Beibop 1 moHTax Y3WI ocywectensaoT B cootBeTcTBUU ¢ FTOCT P M3K 62305-4, a Tarke [OCT IEC 61643-12,
FOCT P M3K 62305-4 yctaHaBnunBaeT orpaHuyeHvs kabensHoro pacctoanus tam, raoe Y3 obecnequnBaloT 3awmTty 3a
cyeT konebartensHoro ABneHWs U eMkocTHeIX adpdektoB. FOCT IEC 61643-12 BknoYaeT HEKOTOPbLIE AOMONMHUTENBHEBIE
NpUMepbl JONOMHUTENBHOW 3aLUThl, HAaNPUMEP Koraa:

- UMEETCH OYeHb YYBCTBUTENBHOE 000pYAOBaHUE;

- pacctoanve mexay Y3WI, pacnonoxeHHsiM Ha Bxoge B 3M3 1 obopyaoBaHuem, Noanexallm 3aliMTe CrULLKOM
DonbLUoE;

- 3NEKTPOMArHNTHBIE NOMNA BHYTPW KOHCTPYKLMW CO30AKTCA BHYTPEHHUMM UCTOYHMKAMU.

Onucanue konebateneHoro aeneHua gaHo B FOCT P M3K 62305-4—2016, nyHkm D.3.3. PaccTtoaHve 3awuTbl OT
xonebaHuii ABnNseTcs MakcumaneHoW anvHon uenu mexay Y3WI n obopygoBanuem, ana kotoporo 3awmuta Y3WI no-
NPeXXHEMY OCTAeTCA aJeKBaTHOWM, C y4eTOM KonebaTenbHOro ABNeHWsa U eMKOCTHOW Harpy3ku. KonebaTensHble ABNEHNS
MOXHO He Y4uTbIBaTb, ecnu AnuHa uenu mexay Y3WUI u obopynosaHnem meHoslle 10 M unu ecnu ypoBeHb 3heKkTUBHON
3awmTel paBeH 50 % ypoBHA MakcumansHO AOMNYCTUMOrO MMMYNbCHOMO HanpsikeHWst 060pyA0BaHUSA, HAXOOALWErOCA HUXKE
Mo MOTOKY.

OnucaHune emKocTHbIX adpdekToB aaHo B fOCT P M3K 62305-4—2016, nyHkm D.3.3. [lanbHOCTb AeNCTBUA UHOYK-
TUBHOW 3alWMTbl — 3TO MakKcUmanbHaa anvHa no uenu mexay Y3WIM n obopynosaHunem, Ha kotopoit Y3WI no-npexHemy
OEWCTBYET C y4ETOM MHOYKTUBHOIO (EMKOCTHOIO) Bo3gencTeus. IHOyKTVBHOE BO3AEWCTBUE MOXHO MUHUMU3VMPOBATL Npo-
CTPAHCTBEHHBIM U NHENHLIM 3KpaHUPOBaHUEM (CM. TaKkke npunoxeHue K).

WM3-3a nepeHanpspkeHWid, BO3HMKAOLWMNX, HanpUmMep, Npu cpabaTbiBaHUKM BLIKMKOYATENe W npefoxpaHuTenei B
anexkTpuydeckux cuctemax BAY nnum anektpuyeckor cucteme, K KOTOPOW NoakniodeHa BAY, moxeT BO3HMKHYTL Heobxoau-
MOCTE B AononHuteneHblX ¥Y3WI sHyTpn 3M3 (cm. L.7).

L.2 Bibop Y3UI
B 6onbwmHcTBe cnyyaee Y3WIT moxHO nogobpaTte no cneundmnkauumn Y3 nnu nidpopmaumm o6 nsgenum.

L.3 MoHTax Y3WUN

[nsi QOCTMXKEHMA HaWMy4len 3auTbl OT NepeHanpsKeHMn oblasa anuHa coeamHuTenbHoro nposoaHuka Y3KI
[omKkHa BbITe Kak MOXKHO MEHbLLE,

Mpu moHTaxe Y3WI B BAY:

- pekomeHayeTcs, YToObl NonHas AnvHa coeguHUTENbHbIX NpoBogHuKoB Y3WI He npesbiwana 0,5 M, U OHW He
VMEnM Kakux-nnbo KoHTYpoB. MNprMep cxembl TAKOrO COeaUHEHWS NOoKasaH Ha pucyHke L. 1a;

- cxema yctaHoBku Y3WI1 gomkHa cooTBeTCTBOBaTE pUcyHKY L.71bh, ecnun nonHaa onvHa coeguHUTENBHbBIX NPOBO-
aHunkoB Y3 (cymma pacctosHuiA a u b Ha pycyHke L. 1a) Gonee 0,5 m;

- 3azeMnsWne coeanuHeHWs, NokasaHHble Ha pyucyHkax 5 M 6, 4OMKHbI COOTBETCTBOBATb PUCYHKY L. 2.

—1
—
©
}3,( Sawmaemslit
" KOMMNOHeHT BAY
n| ——
£
MMaBHas 3a3eMNAI0WAsN LWMHE (32X1M)
| 4 oL | wnm wuHa ans npucoenuHerus
33UMTHBIX NPOBOAHWKOB
a+bh=<050m

a — cxema MoHTaxa Y3WI, korga nonHas onuHa coeauHUTeNbHbIX NPOBOAHUKOB He npeBkiwaet 0,5 m
(no FOCT P 50571.5.53—2013, pucyHok 53D)
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—1
| I—
y Sawmwaemsiin
3 KOMMOHeEHT B3Y
n
n
MmaeHas 3azemnsaOLLan WKMHA (3aXUM)
y 4 9 | UnuW WKWHA Ans NpucoeamuHeHus
3aLUMTHBIX NPOBOAHUKOB
b
b<0,50 m

b — cxema moHTaxa Y3WI, korga nonHasa anuHa coeguHUTENbHbIX nposogHukoe Gonee 0,5 m
(no FOCT P 50571.5.53—2013, pucyHok 53E)

Pucyrok L. 1 — Cxembl moHTaxa Y3WI npy pasHoi NonHoW ANWHE COeAMHUTENbHBIX NPOBOAHUKOB

F1
— Y Y — : O O Q [ L1
Y™™\ —
— ! \°) (o] [L2
— { S ) | L3
PEN =1 o |PE
|
1 [ Lol o IN
|
|
| F2
|
|
|
I YITYH Y] X X
3 3 3 N %
| Uit v b o) Bawmiaemele
I nypnjn " KOMMOREHTEl
: BaY
S —
I
] e
I
| L
o o ol
3aszemnswwee coeguHeHne MmaeHana 3a3eMnsAloLLas LWKHa /
__—_RB YCTPOMCTE 3aLUThI (3aKKUM) UNK LWKHA ANs NPUCOeAMHEeHNA — R
OT nepeHanpsaxeHun 3allUWTHBIX NPOBOAHWKOB
F1 — 3awuTHOE YCTPOWCTBO Ha BXOAE 3NEKTpOycTaHoBKW; F2 — 3aluTHOE YCTPOWCTBO, ycTaHasnusaemoe no TpebosaHuio

npounseogmtensa Y3WIT; RA — 3a3’eMnALWWA 3NeKTpo (3a3eMnsAlLee CONPOTUBNEHWE) 3MNEeKTPOYCTAHOBKM, RB — 3a3eMnsaLWmun
ANeKTpof (3azemMnsioLLee CONPOTUBNEHWE) CUCTEMbI 3NEKTPOoCHabKeH!s

PucyHok L.2 — Cxema MoHTaxa 3azemnsiollero coeanHeHus (no FOCT P 50571.5.63—2013, pucyHok A.1)

L.4 BoapeicTBUe BHELWWHEW cpeabl Ha Y3UI

B FOCT IEC 61643-11 ykazaHbl cnegyllmne napaMeTpebl:

- TeMnepaTtypa XpaHeHusa 1 akcnnyatauun ot MuHyc 5 °C go nntoc 40 °C (HopmanbHbeIi AManasoH) U MmuHyc 40 °C
go nmoc 70 °C (paclimMpeHHbIA AManasoH);

- OTHOCUTENbHAS BNAKHOCTL MPU BHYTPEHHUX YCNOBUAX AomkHa BbiTh oT 30 % o 90 %.

TpeboBaHuna no subpauum B FOCT IEC 61643-11 He BKIKOYEHBI.
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Ecnun dhakTnyeckoe BO3OEMCTBME OKPYXKatolel cpedbl Ha ycTaHoBneHHoe Ha B3Y Y3WUIT npeBbilwaeT 3HavyeHus,
ykasaHHble B [OCT IEC 61643-11, To HeoBxoanmMoO NpUMEHUTEL COOTBETCTBYIOLLME METOALI UCMbITAHWA U 3HAYEHUA BO3-
OelCcTBUWA, NpuBeAeHHbIX B cTaHaapTax cepuu [33]. MNMpowssoauTens BOY ponkeH ykasaTb TpeGoBaHUSA K KOHKPETHbIM
TOYKaM MOHTa)a, HanpuMep Ha roHgone v cTynuue.

L.5 NokasaTtenb coctoAaHua Y3UI 1 MOHUTOPUHI Npu oTKase Y3UI

Y3WIM moryT 6bITe NeperpyxeHsl No NpUYMHE UCKMIOYUTENBHO BONBLLIOrO TOKa MOMHMW UMK NMOBTOPSHLLErOCH BO3-
nencteus. Kpome Toro, KpUTUYHBIE YACTW 3NEKTPUHECKON CUCTEMbBI M CUCTEMEI YipaBneHus B3Y MoryT npuBecTu K NoBbl-
LweHuo TpeboeaHuii Nno nmetoLemycs Y3II.

B Takmx cnyyasx, KoTopble onpenensaT nponssoanteny B3Y, Y3UI moxeT obecneunTs coveTaHne becnepeboit-
HOCTW CHabXeHWs M 3alMThl, Kak aTo onncaHo B FOCT P 50571.5.53.

[Mpu HeoBxoouMMoCTH 3TO MOXET BbITh oBecnedyeHo, HaNpUMep, ¢ MOMOLLLIO:

- cUcTeMbl MOHUTOpUHra Y3WUIT;

- YCTPOWCTBA CUrHanM3MpoBaHWa 1 ynpaenexnus BHyTpu Y3UIT ans npeaynpexxaeHua o HacTynatowem cboe;

- OUCTAHLMOHHOW CUTHanu3aumnm, KotTopas OoMmkHa ObiTb BKNOYEHa B 00LLYH0 CUCTEMY CUrHanuaaumum U KoHTpons B3Y.

L.6 BbiGop Y3UIM no ypoBHIO HanpsXeHUs 3awmTbl (Up) M yCTOWYMBOCTHM Ha YPOBHE CUCTEMbI

[pr HeOBXO4UMOCTH YCTOMYMBOCTL Ha YPOBHE CUCTEMbI MOXHO NPOBEPUTL C MOMOLLLK MCMbITAHWUS YCTONYUBOCTH
Ha YpOBHE CUCTEMBbI. BoamoxHble MeToabl TECTUPOBaAHKA yCTOI;'I‘WIBOCTM Ha YpoBHE CUCTEMbI OMUCaHbl B NPUINOXKEHUN M.

L.7 Bbi6op Y3UIM no nepeHanps:keHusMm BHyTpu B3IY

[NepeHanpsXeHnsa, BO3HWMKAIOLME NPW BKIIOYEHNAX B ANEKTPUHECKUX cucTemMax BAY mnm cuctembl aHeprocHabxe-
HWA, K KOTOPOW nogknoyeHa BAY, HeobxogyMo yunTbiBaTh NpK BelIBOpe U NPUMEHEHWW Mep 3aLUUThl OT NepeHanpsKeHns
ana B3Y.

BoamoxHbl cnegyloumMe NpUMepbl TaKUX NepeHanpsikeHi, BO3HVKaWLLMX BHYTpu BOY:

- KOPOTKME 3aMbIKaGHWA CETH;

- cTaTuyeckue npeobpasoBaTteny (IHEPrvA, XxpaHaLwascs B cnyyae pasbeauHeHus);

- MOBbILIEHHbIE TOKW €MKOCTHOTO paspsifa B CBA3W C LMKIaMK WHBEPTMPYIOLLIETO YCUMUTENs MOLHOCTH;

- NepekKn4YeHne Harpy3kn HU3KOBOMNBTHLIM pacnpenennTersHbIM YCTPONCTBOM.

L.8 BeiGop Y3WN no Toky pazpsaaa (/) v umnynscHomy Toky (/)

B bonblwuHcTBe cnydyaeB BAOY ycTaHaBnNMBaKOT Ha OTKPLITLIX y4acTKkax MecTHOcTW. bornee Toro, ¢ yBenM4YeHuem
BbICOTHI B3Y yBenuuMBaeTcs U BEPOATHOCTbL NonagaHus MoSiHWK. Bo3aMOXHBIM cnocoboM yBENUYEeHWUs CpoKa CryKobl
Y3UWI B cny4ae BonblWIOro KonudecTea nonagaHui MonHuu aensetca Boibop Y3WI ¢ 6onbwnMy napaMmeTpaMmy Toka
paspaga 1 umnynecHoro Toka (cM. FOCT P 50571.5.53—2013, mabnuya F 1). LUenwu, koTopble nogknioyeHsl kK obopy-
AOBaHWIO, HAXoAALWEeMYCs B 3awmieHHon soHe 3M3 O, mMoryT paccmaTpmBaThes Kak 0cobo yA3BMMBIE LIEMU, Kak onu-
caHo B 8.5.5.10. 3T1oT BKMA 0BopyOoBaHWA KnaccucdnumupyeTca kak obopydoBaHue, YCTAaHOBNEHHOE CHapYXW COrMacHo
FOCT P M3K 62305-4—2016, pa3den B.12.

TunNuyHeIM NpUMepoM 0BopyOOBaHWUS, YCTAHABNMBAEMOrO CHapyxu B3Y, aBNga0TCA CUCTEMbI UBMEPEHMA Hanpae-
NEHWA M CKOPOCTUN BETpA.

B Takmx cnydasx pekomeHayetcs, 4tobel Y3WI BHyTpM B3Y oTBevanu TpeboraHnam tabnuubl L. 2.

Tabnuua L1 — YpoBHM TOKa paspaga WM MMMYNMbLCHOTO TOKA AnsA cucTeM 3aszeMnednss TN, ykasaHHble B
OCT P 50571.5.53

Y3WI knace | — [ (10/350)

imp

12,5 KA Ona kaxnoro pexuMa 3almTbl

Y3WI knacc Il — 1, (8/20)

5 kA onA Kaxgoro pexuma 3alnThl

Tabnuua L.2—pumMep yBennyeHHbIX YPOBHEW TOKa 3apaga M MMNYNbCHOro Toka ana cuctem TN

Y3WIM knacc | — "imp (10/350)

25 kA Ons Kaxgoro pexkMMa 3aluTbl

Y3WM knace Il — 1, (8/20)

15 KA ONs Kaaoro pexxvMa 3alnTbl

Korga ans sawuTHbIX Uenei ncnonsaytoT cosmectHoe Y3UM, cooteeTcTaytowee knaccam | u ll, enuunHel 1, u J'imp
AOM¥Hbl COOTBETCTBOBATL 3HAYEHUAM, NpMBEAEHHbIM B Tabnuuax L.7n L.2.
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Korga ToK MOMHUM WMAET B 3eMM0 Yepe3 KOHCTpyKUuio BAY, oH genuTca Mexay CMCTeMOM 3afenkv 3asemreHus,
BHELUHVMW NPOBOOALLMMM YaCcTAMMU (ECN TAKOBbIE UMEKITCA) M NUHUAMKW KOMMYHUKaLWIA Hanpsamyo unu Yepes Y3UIT, co-
eOWHEHHbIE C NUHMAMUW. YPOBEHE TOKa, OTKMOHEHHOTO € NOMOLLLID oTAenksHoro Y3WI, 3aBMCUT OT KONWYECTBa Napannenb-
HbIX NyTeW, Mexay KOTOpeIMU JENUTCA TOK, a TakkKe ConpoTUBneHusa otaencHelx nyte. B FTOCT P M3K 62305-1—2010,

rnpunoxedue E, naHbl YKa3daHuA no BblMUCIIEHNIO YPDOBHA TOKA.
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MpunoxeHune U
(cnpaBo4Hoe)

MeToabl MUCNbITAHUIA HA yCTOI:I‘-IMBOCTb Ha YpOBHe CUCTeMbl

[ns ncneiTasvia Ha YCTONYMBOCTL HA YPOBHE CUCTEeMbl MPUMEHSIIOT Cneayrolmne METOAbI:
a) McneiTaHue Toka paspsaga Y3WUI B ycnoeuax akcnnyarauuu:

1) A0 UCMBITAHUS Ha YCTOMYMBOCTL Ha YPOBHE CUCTEMBI:

YCTOMYMBOCTE 0OOPYOOBaHUSA, KOTOpoe HeobxogMMO 3aluMllaTh (ONpegenseTcs cornacHo MeTodam, ykasaH-
Heim B FOCT IEC 61000-4-5); 3awmTtHoe aencteue Y3WI Heobxoanmo rnpoBepuUTb B COOTBETCTBUWM C Mpoueaypamm mc-
nbiTanmn FOCT IEC 61643-11;

2) npu 06bI4HO NpoBepKe cucTEMbl 0BopyaoBaHKe, KOTOpoe HeoBXoAMMO 3aLNTUTL, TECTUPYETCH B YCINIOBUAX
3KcnnyaTaumu, T. e. yCTPOWCTBO BKMKOYAETCS M NOGKITHYAeTCs K 0ObIMHOMY ANS HEMO HanpsiKeHWIo MMTaHWS W Harpy»kaet-
cs TOKOM paspsaaa, yctaHoBneHHoro Y3WUI ¢ HOMWHanbHeIMU NapaMeTpamu, Kak 3To MPegyCcMOTPEHO B TOYKE YCTAHOBKM
Y3WIM. MMnynbCHbIW TOK UMW YaCTUYHBIA TOK MOMHWW B Todke ycTaHoBku Y3WI gomkHel 6biTe npoaHanuanpoBatsl. [pu
MCMOMNb30BaHWN IKPAHUPOBAHHbBIX kabenel ToK, BBOAUMEIN BO BHYTPEHHWUE MPOBOAHWKM, HEOBXOAMMO OLEHWUTE COFMAacHo
K.2. Ecnu cneunanbHblii aHanma He BbINOMHAETCs, TO B OTHOLLEHWM HWU3KOBOMbTHBIX CUCTEM MUTaHWA AOMKHBI MCNOMb30-
BaTbCA NapameTpbl TOKa, NpuMBeLeHHbIe B L.8. 3Ha4eHns no yMon4aHwio Ans KOHTYPOB AaHHbIX U CUTHambHbIX Lenemn
cm. B [OCT P M3K 62305-1. B OTHOLWIEHWM COOTBETCTBYIOLWMX KaTeropui ucneitanui cm. FOCT IEC 61643-22—2022,
mabnuya 2. Tam, rge 310 NPUMEHVMO, HeoBXOAMMO MOAKMIOYUTE QONOMHUTENBHBIE Lieny, Takne Kak NUHUK CBSA3W, AaTyu-
KW, OBurarenu;

3) Ha pucyHke M.71 npegcraBneH npyMep Lenu ucnblTaHuA Toka paspaga Y3WI B ycnoBusx akcnnyaTtauumu,
Bknoyasa Y3WIM knacca |l u cuctemy ynpaeneHus yrnom HaknoHa BAY. Ha pucyHkax M.2 — M.6 pnaHel pas3nnyHele npu-
Mepbl BBOAA UCMbITATENBHOMO TOKA B BapuaHTax 3KpaHWPOBaHHbIX M HE3KPaHWPOBaHHLIX NMIMHWIA Uni kabenen;

b) neneiTaHna Ha MHAYKUWIO U3-3a TOKa MOMHUK:

1) UIMNyNbCHEIE TOKA HEOBXOOMMO NPOMNYCTUTL Yepe3 ONpedeneHHy0 METANMUYECKYIO ONMOPHYIO NAUTY ANS Npo-
BEPKW NOBEAEHWSA BCEN CUCTEMBI B 3MEKTPOMarHUTHOM Mone, Co34aHHOM TOKaMU MOMNHUK;

2) ucneiTyemas cuctemMa AomkHa ObiTe YyCTaHOBNEHA HACTONBKO peanucTMYHO, HAaCKOMNbLKO 3TO BO3MOXHO. Ta-
Kas CMOJeNnMpoBaHHasa yCTaHOBKa JOMKHa BKIOYaTh OTAenbHoe obopynoBaHue, Bce ycTtaHoBrneHHble Y3UI, peanbHyto
ANVHY W TUN COeOVHEHWH;

3) Heobx0OMMO OTCrEeXMBaTbL UMMYIMbCHbIE TOKW, HABOAUMbIE B pe3ynbTaTte B kabenbHOWM ceTy BCel CUCTEMBI;

4) xapakTepucTuyeckme 1 NpUMeHNMble 3Ha4YeHWs NMepPBUYHOMO TOKa MOSHWMK criedyeT onpedenuTe Ha OCHOBE
FOCT P M3K 62305-1—2010, ma6nuya C.3;

5) Ha pucyHke M.7 npuBedeH NpuMep LENW UCMbITAHWUS Ha MHAYKLUMIO, BbI3BAHHYIO TOKAMW MOMHUW, BKMKOYas
Y3WI knacca Il ana anektpocHabxeHus 1 Y3UI ona obopygoBaHUsA KOHTPONSA CUCTEMbI YNPaBMeHWUs YoM HaknoHa
B3Y;

C) pekomeHayemas Knaccndpukaums UCMbITaHUA Ha YCTOMYMBOCTL Ha YpoBHe cucTeMsl (cornacHo MOCT IEC 61000-4-5).

1) HopManeHana paboTa B Nnpeaenax, ycTaHOBNEHHbIX NPOU3BOANTENEM;

2) BpeMeHHas notepsa dyHKUUN NNu yxyaweHue paboumx XxapakTepucTuk, KOTopkle NpekpalyaiTces nocne npe-
KpalleHns HapyLleHWs 1 Nocne KOToporo ucnbityemoe obopynoBaHue BO3BpallaeTcsa K HopmansHow pabote 6e3 BmeLa-
TenbCTBa onepaTopa,;

3) BpemMeHHan noteps oyHKUMM unu yxyalieHwe pabounx XxapakTepucTuK, MCnpaBreHne KoTopeix TpebyeT BMe-
LaTenbCcTBa oneparTopa;

4) noteps dyHKUMM UNK yxyaweHne pabodmx xapakTepUCTUK, KOTOPbIE HEBO3MOXHO BOCCTAHOBUTL M3-3a MO-
BpexaeH1a o6opyaoBaHWA, NporpaMmmMHOro o6ecneveHns UM noTepu AaHHbIX.
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PucyHok M. 1 — [Npumep cxembl Toka paspaga Y3WI B ycnoBuax akcnnyatauun
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1 — reHeparop UMNynbCHOro Toka; 2 — BanaHCcUMpoBOYHAA YCTaHOBKa A8 PaABHOMEPHOro pacnpefeneHus MMNyNbCHOro Toka

(cm. MOCT IEC 61643-11—2013, nyHkm 8.7.1); 3 — sawmwiaemoe obopyfgosaHue; 4 — Bnok pa3Basky, HaNnpMmMep, NCKPOBOW paspRaHNK,
rasopazpsigHas Tpyba; 5 — Y3WI; 6 — 3asemnsawllas nnactuHa, 7 — UCTOYHUK NUTaHWSA ANS HOMWHAMBHOMO HanpsiKeHUs NUTaHus;
8 — 3KpaHWpoBaHHbIA Kabenb

PucyHok M.2 — CraHgapTHas ncnelTaTensHas cxemMa Ansa 3KpaHUpOoBaHHbIX NUHMA/kabenen
M NOAa4M UCMbITATENBEHOTO TOKA B XKIYT NPOBOAHMKOB
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PucyHok M.3 — CrtaHgapTHasa ncneiTatensHas cxema Ang 3KpaHUpoBaHHbIX NUHWA/kabenen
W NoAa4K MCMbITATENBHOMO TOKA B OOWMHOYHbLINA MPOBOOHUK

1 — reHepaTop UMNYNLCHOrO Toka; 2 — 3awuuwaemoe obopynoeaHue; 3 — Y3UI; 4 — sazemnsiowas nnactuHa; 5 — WCTOHMHMK
NUTaHWS AN HOMUHANEHOIO HANPAXeHUs NUTaHUA; 6 — 3KpaHWpPOBaHHLIA kabenk; 7 — Bnok pa3Ba3kK, HanpuMep UCKPOBOW paspaaHUK,
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1 — reHepaTop MMNyMnbcHOro Toka, 2 — 0GanaHcWpoBOYHaA YCTaHOBKA AN PaBHOMEPHOro pacrnpederneHus MMMyNbCHOrO Toka
(cm. FOCT IEC 61643-11—2013, nyHkm 8.7.1); 3 — 3awmwaemoe obopyaosaHue; 4 — Brnok passaskuy, HanpuMep UCKPOBOW paspsaHuK,

rasopazpagHas Tpyba; 5 — Y3UWI; 6 — zazemnsowasn nnactnHa; 7 — WCTOHMHWK NUTaHUA AN HOMUHANBHOMO HanpsXeHus NUTaHus;
8 — HeakpaHWpoBaHHbIN Kabenb

PucyHok M.4 — CtaHgapTHasa ucneiTaTenbHas CXxema Ans He3KpaHUpOBaHHLIX NMHUI/ kabenen
¥ Nogayy UCMbLITATENBHOMO TOKa B XKIyT MPOBOAHMKOB
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1 — reHepartop UMNynbLCHOro Toka; 2 — 3awmaemoe obopyaoeaHue; 3 — Y3WM; 4 — 3azemnsiollan NNacTuHa; 5 — UCTOYHMK NUTaHKs
0N HOMUHANLHOIO HanpsKeHWs nNUTanus; 6 — Hea3KpaHMpoBaHHLIA kabenb; 7 — ONOK pasBA3KkM, HaNpMMep WCKPOBOW paspsaHMK,
razopaspsgHas Tpyba

PucyHok M.5 — CtaHgapTHas ucneiTaTenbHas cXxema Ana HEe3KpaHMpOoBaHHbIX NHUIW/kabenel n nogayn
UCMBbITATENBHOMO TOKA B OAWMHOYHbIN NPOBOAHWK

-
[e))
W
N

¥ \__f
—— [ /
I— ]
—_— _\L;;_‘

1 — reHepaTtop UMNyNeLCHOro Toka; 2 — sawwmwaemoe obopygoeaHue; 3 — Y3WM; 4 — 3asemnsoLlan NNacT1Ha; 5 — UCTOYHMK NUTaHus
07151 HOMUHANbBHOrO HANPSKEHUA NUTaHUA; 6 — SKpaHUPOBaHHbIN Kabenb

PucyHok M.6 — CtaHgapTHas ncnblTaTensHas cxema Ans 3KpaHMpOoBaHHbIX NHWIA/Kabenei
1 NOAAYN UCMLITATENBHOTO TOKA B 3aLUMTHLIA 3KpaH
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PucyHok M.7 — lMpuMep Lenun Ana UchbliTaHUA Ha UHOYKUMIO, BbI3BAHHYHO TOKOM MOITHUN
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MpunoxeHune N
(cnpaBo4Hoe)

Cucrtemsl 3azemnenuna B3C

Kaxpan BOY pomkHa vmeTb COBCTBEHHYK cUCTEMY 3aszemMneHus. CucTemel 3a3emMneHus otaenbHelx B3Y u BbI-
COKOBOJbTHAA NogcTaHUMA NpeanoYTUTENbHO A0MKHbI OblTb COBAMHEHbBI C TOPM30HTANBHBIMI 333EMNALWMMA MOIMHKE-
OoTBOAaMM C Uenblo co3daHus obllen cuctemsbl 3azemneHnss BAC. 31o ocobeHHo adhdeKkTUBHO B cnyyae, Koraa TpyaHo
Nony4YuTb XOPOLUEE CONPOTUBIIEHWE 3a3eMIEHNs ONA OTAENbHbLIX B3Y.

CoeguHeHUsa Mexay cucteMamu 3asemnenua B3Y fomkHbI BLINONHATLCA C NMOMOLLBH 3a3eMIISIOLLMX 3NeKTpoaos,
NPONOXKEHHBIX MO NYTAM TOKONpUeMHbIX kKabenein, coeauHanwmnx BAY.

Cwuctema 3azemneHuss B3C oyeHb BaxHa ANs 3alUTbl 3NEKTPUYECKMX CUCTEM, MOCKOMbKY CUCTEMA 3a3eMIIeHUs
C HW3KWUM MONHBIM CONPOTUBINEHNEM CHUXAET PasHOCTb MOTEHUMANOB MeXay pasnMyHeiMU 0bbekTamu BAC 1 Takum o6-
pasoM CHWXaeT MHTepdepeHUU0, BBEOEHHYIO B aNeKTpUYecKkne CUCTEMbI.

UT0BbI CHU3UTL BEPOATHOCTE NOMNaAaHus NpsiMbiX yaapoB MOMHWMK B KAbenbHbIe Tpacchl B 3EMIE, a TAKKe CHU3UTE
HaBeneHHble acdekTsl MOMHUKU Ha Kabenu, pekoMeHAyeTCs yCTaHaBMMBaThL 3a3eMNSOLLKME NPOBOOHUKA UMW, B Criyyae
6onee wWnpoknx kabenbHbIX Tpacc, pag 3a3eMnsoWwnX NPOBOAHUKOB Ha kabenbHbIMW Tpaccamu.
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MpunoxeHuwe O
(cnpaBo4Hoe)

Cucrtema 3aszemnenus B3y

0.7 O6wKe NoNoXeHUA

0.1.1 Buabl cuctem 3asemMneHus

Bonblune B3Y Bceraa umetoT oBLUNPHYH KOHCTPYKLUIO OCHOBaHWA, Coaepallyo 6onbloe KONMMYECTBO CTanbHbIX
netanei borblumnx paamepoB. CTanb B KOHCTPYKLMW OCHOBaHUSA B OCHOBHOM [OIMKHa UCTONb30BaTLCA AN 3a3EMINEHUS B
Ka4yecTBe CUCTEMbl 3a3eMIeHNs OCHOBaHWSA ANA OCTMXKEHWS CAMOro HM3KOro CONpPOTMBMNEHWA 3a3eMIeHus.

B cnyuyae, ecnu npoektupoBLmk CM3 peluaeT yCTaHOBWUTL OTAENbHYIO CUCTEMY 3a3eMMNEHWsA C 3a3eMNALWMUM anek-
TpoOomMm, TO No-npexHemMy Heobxoayrmo obecnednTb Haanexallee COeAMHEHVE CO CTarnbHBIMU 3NIEMEHTAaM OCHOBAHMWSA, TaK
Kak cnoxHo OyneT orpaguTe cTankHble 3NeMeHThl OCHOBAHWUSA OT NonagaHusa B HUX TOKA MOMHWK, @ pa3HOCTL anekTpuye-
CKMX NOTEHLMAN0B MeXay OTAENbHOM CUCTEMORN 3a3EeMITEHNS U CTanbHbIMKW 3NeMeHTaM1 OCHOBaHUA MOXeT ObiTk ONacHa,
HanpumMep, Ans 6eToHa, NOKPLIBAIOLWETD CTanbHYO apMaTypy OCHOBaHUA.

Paspabotumk n moHTakHuk CM3 gomkHel BeibpaTe nogxogawme Brabl 3a3eMIAKLWMX aneKkTpogos. Paspabotynk n
MOHTaxHUK CM3 OOMmKHbI yHeCcTb 3aLUMTy OT OMacHbIX CKaYKOB HanpsKeHWs BONU3K ceTell ¢ 3aemMKoi 3a3eMeHus, ecnu
OHW YCTaHOBMNEHLI B 0BLLE00CTYMNHBLIX 30HAX.

[my6oko 3anerawLme 3a3eMnsoLmMe aNeKTpoabl MoryT BbiTh ahdeKTVBHEI B 0CODLIX Cnyyasx: Koraa yaernbHoe
COMPOTUBINEHME 3EMTW YMEHBLLLAETCA C YBENUYEeHNeM rmyBuHbl U r0e Crow MoYBbl ¢ HU3KUM COMPOTUMBMEHUEM HAXOOAATCA
Ha rnyBuHax GonbLUKMX Tex, Ha KOTOPbIX 0ObIYHO pacnonaratT CTepXKHEBbIe ANeKTpoabl.

B cny4yae npeaBaputensHo HanpskeHHoro 6eToHa HeobXoaAMMO Y4eCcTb NocneaoBaTenbHOCTL NPOXOXOEHUS TOKOB
pazpsaa MOMHWM, KOTOpbIE MOTYT BbI3BATh HEXEMNaTernbHble MEXaHWYECKNE HAarpyXeHus.

[Ba OCHOBHLIX TUNa 3a3eMNAI0WKMX anekTpodos npusedeHsl B FOCT P 53789.

YcTaHoBKa Tvna A: ropu3oHTanbHLIE UMW BEPTUKANbHEIE ANEKTPOALI COEAVHEHLI C HE MEHEE YeM ABYMSA BepTMKanb-
HbIMW MOMHMeoTBoAamu. Tun A MoXeT BbITe MCNOMb30BaH ANs HeOOMBLUMX COOPYKEHUIA (HAaNpUMep, M3MEPUTENbHLIE NI
cny»kebHble aHrapbl, MMetowme oTHoweHne K BOC).

MpumevyaHnune — [JononHuTeneHyw MHOpMaumio nNo yctaHoBkam tvna A cm. B FOCT P 53789—2021, nod-
nyHkmsl 5.4.2.1n E.5.4.2.1.

YcTaHoBka TMna B: oauH unn Gonee BHELUHWX KONbLEBLIX MPOBOAHWKA UMK @CTECTBEHHbIX 3a3eMNSAOLLAX IMEeKTPO-
[OB, BCTPOEHHBLIX B KOHCTPYKLMIO. TAKOM TUM YCTAHOBKW COCTOMT UMW U3 BHELLHETO KOMbLEBOIO 3a3eMMNAIOLLEro anekTpoaa
B KOHTaKTe ¢ No4Boi Ha He meHee 4em 80 % ero obLei ANuHbI, N 13 3a3eMNALLErD anekTpoaa yHOaMeHTa.

[Ons B3Y cnegyeT ucnonb3oBaTh YCTAHOBKY aneKTpoaos no tuny B.

MpumeyvyaHne — [JonNonHUTENBHYO WMHOpMaUKMO No ycTaHoBkam Tuna B cm. B FOCT P 59789—2021, nod-
nyHkmsl 5.4.2.2n E.5.4.2.2.

0.1.2 CTponTenbCcTBO

0.1.2.1 3azeMnswoLWmne anekTpodbl yHaaMeHTa

3asemnsiowmii anekTpos hyHaAaMeHTa COCTOMT U3 NPOBOAHWKOB, YCTAHOBNEHHBIX B YHOAMEHTE KOHCTPYKLMUMK
HWXKE YyPOBHA 3eMnu. VX npenmyLlecTBO 3aknioyaeTca B TOM, YTO OHW Hagnexawum obpasom 3almwaiT oT Koppo-
3UK, ecnv BETOH XOPOLWEro 0AHOPOAHOIO Ka4yecTBa, M MOKPbLIBAIOT 3a3eMNAI0WMA anekTpod yHAaMEHTa HE MEHee
YyeM Ha 50 Mm.

MeTannel, ncnonb3yemble ANS 3a3eMNAOLWMX 3MeKTPOAO0B, OOMKHbI COOTBETCTBOBATE MaTepnanam, nepevyncneH-
Hbim B FOCT P 59789, ¢ yyeToM NoBedeHWs MeTanna 0THOCKMTEeNbHO Koppo3un B noyse. OnpegeneHHble MeToguveckme
ykaszaHua aadel B FOCT P 59789. Korga HeT ykasaHWid ANns KOHKPETHOrO BUAA NOYBbl, HEOBXOAWMO BEIACHUTEL NPaKTUKY
NpUMEHEHUA CUCTEM C 3a0enKOor 3a3eMMNeHna Ha APYrMX YCTaHOBKaXx, CTOALLMX Ha MoYBe C NOXOXUMKU CBoWcTBaMK. [pu
3anofHeHUW TpaHLLen ANs 3a3eMsoLWnX aNeKTpoaoB Heobxoanmo ybeanTeea, YTO HUKaKas 30MbHas MNbifb, KYCKU KAMEH-
HOrO YIS UNK CTpoUTENbHbIE BYNBIKHWKM HE HAXOOATCA B NPAMOM KOHTAKTE C 3a3eMNaoLWwmMmM anekTpodom. [Npv Beicokom
yaenbHOM COMPOTUBNEHUW NOYBbI HEOBXOOMMO MPWHATL MEpbl ANA YMeHbLUEHWUA CONpPOTUMBMEHUs 3asemneHunto. MoryT
ObITe MCNOMB30BaHbL! ANeKTPOALI ¢ BonbLUel NNowaaL NOBEPXHOCTU, HanpUMep, NyTeM UCNoMb30BaHUA CETKU U3 MPOBO-
AHUKOB B TpaHLIeaX BMECTO OTAENbHbLIX ANEKTPOL0B WMW UCMONb30BaHWA NPOBOASALLETO 3aMonHAKLWEro Matepvana ang
YryYLWEHWs KOHTaKTa aNeKkTpoaa ¢ 3eMMnen B TPAHLLESIX M NPOCBEPNEHHbIX OTBEPCTUAX. [Py CNONB30BAHMN yNyyLLaoLLe-
ro 3aseMneHve Matepvana HeobxooMMO YYUTBEIBATE KOPPO3MIO.

Cranb, 3agenaHHas B BETOH, MIMeeT NPUMEPHO TaKoW Xe ranbBaHWYeCcKWA MoTeHLMan B 3MeKTPOXMMUYECKOM pagy
noTeHUManoe, kak Medb B no4yee. Takum obBpasom, korga ctane B 6eToHe KOHTAKTMPYET CO CTarnbio B MOYBE, ranbBaHuye-
ckoe HanpsxeHve Bo3byXOeHUA BENWYNHON NpuMepHo B 1 B BbI3bIBAET NPOXoXAeHWE KOPPO3MOHHOIO TOKa Yepes noysy
W BNaXHblii OETOH W pacTBOPEHWE CTanu B MOYBE.

CneposaTtenbHo, B MeCTax, rae 3aseMnsioLLmMe aMeKTpoabl B MOYBEe COEOMHSAKTCA CO CTanbio, 3agenaHHoin B beToH,
OOMKHbI MCNONBb30BaTbLCA MPOBOAHUKA U3 MEeaW UMW HePXKaBeoLen cTanm.
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Mo nepMMeTpy KOHCTPYKUMKU JOMmKeH BbiTh YCTAaHOBMEH MEeTanIMyeckuii NpoBoaHKK cornacHo FOCT P 59789, co-
eaUVHSIIoLWWIA BalLHI0 C METANINOM OCHOBaHWUS Hanbonee KOpoOTKUM MyTeMm.

Mpu MoHTaxe HEODXOOMMO PErynapHO M3MEpPSATL CONPOTUBNEHUE 3a3eMneHus. [ansHeliee 3arnybneHue anek-
TPOAOB MOXET ObITh MPeKpalLleHo, KaK TONbKO CONMPOTUBIMEHME 333EMMNEHUS NEPECcTaHET yMeHbLLaTheA. Kpome Toro, Mox-
HO YCTAHOBWUTb AOMOINHUTENBHbIE ANEKTPodbl B MecTax, rae OeWCTBME Ha COMpOTWMBIEeHWe 3aszemreHus bydet nydwe.
PekomeHayeTca OTCNeX1BaTb BLINOMHAEMbIE M3MEPEHUA ANA Ka)KOOro aneKkTpeona B CUCTEME KOHTPOMS KavyecTBa.

3a3eMnALWMA 3NeKTpoa, AOIPKEH HaxoAuTbCA B 3eMMe B OOCTAaTOYMHOM YAaneHwuu OT CYLecTBYHLLMX Kabenemn,
MeTannmMyecknx Tpyd 1 T. 4., Takke HeobxodMMo caenarb OOMKHOe AoNyLeHWe AN 3a3eMITALLEro 3reKkTpoaa rnpu ero
OTKMOHEHMW OT NpeanonaraeMoro MeCTONoNoKeHUs npy 3arnybneHnn. PaccTtosHWe pa3Hoca 3aBUCUT OT CUMbIl 3MEeKTpu-
YecKoro UMMynbLca M CONPOTUBIEHMA 3EMIW, @ TAKKE TOKA B ANEKTpoae.

Ecnu cywecTByeT oNacHOCTb YBENMWYEHUA COMPOTMBIEHUS OKOMO MOBEPXHOCTU (HanpuMep, W3-3a BbICbIXaHWs),
OOMKHbI BbITh UCMNONb30BaHbI 3a3eMNAKLLIKNE aMNeKTpoabl rmy6bokoro npueoaa GonbLUei AnnHbL.

PaguanbHble 3azeMnstolive anekTpodbl O0OMKHbI ObiTk yCTaHOBMNeHbl Ha rmybuHe 0,5 m 1 Gonee. Hanpumep, B
CTpaHax C HU3KOW TEMNEepaTypoi B 3UMHEE BPEMSA 3a3eMMFIOLLIME ANEKTPOALI HE ByayT HaxoauTLCA B 3aMepaLleid NoYBe
(koTOpaa MMeeT KpaiiHe HU3KYI0 3NeKTPOoNpoBOAHOCTL), ECNU YBENUYUTE MyBuHy yknagku anektpoga. [ns gocTkeHus
cTabunbHOrO COMNPOTUBMNEHWST 3a3eMNeHns, HE3aBUCUMO OT CEe30Ha, NMpednoyTUTENbHEE WCMNOMb30BaTh BEpPTUKalbHbIE
anektpoabl. bonee rny6oko 3aneralolume 3aseMnstolmne aNeKkTpoabl MOTYT MMETb MEHbLLYI) PA3HOCTb 3NEeKTPUHECKMX No-
TEHLMArNOB Ha NOBEPXHOCTHU 3EMJIW, YTO ABMAETCA AOMNONHUTENBHLIM MPEUMYLLIECTBOM, YMEHBLLLAET CKaYyK1 HAMPSKEHUS N
CHIKAET OMaCHOCTb AMS KUBLIX CYLLECTB HA NOBEPXHOCTH 3EMIIN.

0.1.2.2 Tun B — konbLeBbIe 3a3eMNAKOLLME AMNEKTPOALI

[nsi ymeHbLIEHNS YCNOBHOTO COMNPOTMBIEHUS 3a3EMEHUS YCTPOMCTBO 3a3emneHus no tuny B, npu Heobxonmmo-
CTW, MOXET ObITh yrydlleHo nyTem fAobaBneHns BepTUKanbHbIX MW paauanbHbIX 3a3eMsolLMX anekTpogos. Ha pucyH-
ke O.1 npegcTtaeneHbl TpeboBaHUA NO MUHUMATbHOW ANUHE 3a3eMINAKLLMX 3MNEeKTPoOoB.

M3onaynoHHoe paccTosHWe W rmybuHa pacnonoxeHns 3a3eMnalLwWmMX aNeKTpodos no Tuny B AenarTca onTumans-
HbIMU MPU HOPManbHLIX YCNOBUSX NOYBLI ANSA 3allWUThl NOAen, HaxoaaWnXeca B HernocpeacTseHHoW bnusocty ot B3Y. B
CTpaHax ¢ HAZKUMW 3UMHMMK TEeMnepaTypaMy HEODBXOAMMO y4ecTb Haanexallyo rmybuHy 3arnybrneHua 3a3eMnsoLLmx
3NeKTPoOoB..

B 3oHax, npuneratowmx K sawmwaemon BAY, B koTopblx Yacto cobupaetca 6onblloe Konnm4ecTBo Nogen, Heob-
XooMMo 0DecneydnTs YCUIEHHbIW KOHTPOMb noTeHumana. bonbliee KONMMYECTBO KOMbLEBLIX 3a3eMIALIMX 3MEKTPOAoB
OOMMKHO ObITh YCTAHOBMEHO Ha MPUEMIEMBIX PACCTOAHMAX OT MEPBOrO U NOCNEOYHLNX KOMbLEBLIX MPOBOOHMKOB. 3TH
KOnbLIeBblE 3a3eMAIOLLME 3MEeKTPoabl OOTKHBI BbITe COEAWHEHBI C NEPBLIM KOMbLUEBLIM NPOBOAHUKOM C MOMOLLLIO pagu-
anbHbIX NPOBOOHWKOB.

0.1.2.3 3azeMnsaoLme anekTpoabl B CKanncToM rpyHTe

Bo Bpems cTpouTenbCcTBa 3a3eMNA0LWMA anekTpod (byHaameHTa gomkeH BbiTb BCTPOEH B BETOHHOE OCHOBaHUeE.

Haxke B CKanuCTOM rpyHTe, rde 3a3eMNALWMIA anekTpon cdyHgameHTa obnagaeT MeHblWnM achdhekTom 3asemne-
HWA, OH BCE PaBHO AEWCTBYET B KAYECTBE IKBUMOTEHUMANLHOW NMOCKOCTH, CBA3LIBAKOLLENA TOK MOMHMW C 3EMMENR.

[ng pagvanbHbIX 323eMNAI0LLNX ANEKTPOAOB, NEXALLNUX HA UITM OKOMO NMOBEPXHOCTU 3EMIU, MOXET BO3HUKHYTL He-
06X0QMMOCTb MX NOKPLITUA KAMHEM UMK rpaBuem, unn BeToHnpoBaHna ans obecneyeHns MexaHNYeckon 3aLMThl.

Ecnm B3Y Haxogutcs BO6MM3M JOpoOry, KONbUEBOW 3a3EMNALWWIA ANEKTPOA OOMKEH, €CNN 9TO BO3MOXHO, Haxo-
ONTbCa HWXKe ypoBHA gopori. OgHako Tam, rge 910 HeBO3MOXKHO OCYLECTBUATE Ha BCEW OANWHE NOOBEPKEHHOW BO3Oen-
CTBMIO OOPOrK, TaKoW 3KBUMNOTEHUMAMbLHLIA KOHTPOMb OOMKEH OCYLUECTBNATLCHA, KaK MUHUMYM, BOMU3M 3a3eMNsLLIMX
3MNeKTPoJoB..

[nsi kOHTpONs NOTEHLMana B HEKOTOPLIX 0cobbIX Cry4asx HeobxoOAuMOo NPUHATE pelleHne nubo ob ycTaHoBKe Ao-
MONMHUTENBHOW YacTu Konbua BBnuan Bxoga B3Y, nnbo NCKYCCTBEHHO YBENWYUTL COMPOTUBNEHUE NMOBEPXHOCTHOMO Cros
3eMnu (HanpyuMep, ¢ NOMOLLBK AOMOMHUTENBHOIO CNos rpasus).

0.2 Pazmepbl aneKTpoaa

0.2.1 Tun ycTaHOBKM

YcraHoBKa no TMny A COCTOMT M3 FOPU3OHTaINBHbBIX UMW BEPTUKANbBHBIX 3a3EMMAIWMX ANEKTPOAOB, yCTaHaBnmea-
€MbIX CHapyXu1 3al1LIaeMOA KOHCTPYKLMW U COEOMHAEMbBIX C KaXObIM BepTUKanbHbiM MonHueoTBogoM. ObLuee konuye-
CTBO 3a3eMALLMX ANEKTPOLOB AOMKHO BbITh HE MEHee OBYX.

MuHMMansHas AnvHa KaXaoro aNekTpoaa y OCHOBaHWUS KaX4oro BEPTUKaNsHOMO MONHWEOTBOAA COCTARMAET:

- || — ONs rOpM3oHTaNbHbLIX AMEKTPOA0B UMK

- 0,51, — nns BepTUKanbHBIX (MW HAKNOHHbIX) 3NEKTPOLOB,
rae /; — MUHUManbHaA ANvHa ropU3oHTAarNbHLIX 3MeKTPOAO0B, NoKasaHHbIx Ha pucyHke O.7.

MuHuMansHaa anuHa (/4) 3aseMnAloLLEero anekTpoaa 3aBucuT OT YPOBHSA MonHuesawntsl (I—IV) n yoensHoro co-
NPOTUBMNEHUS TPYHTA.

Ins KOMBWHMPOBAHHLIX (BEPTUKAMNbLHLIX UMM FOPU3OHTamNbHLIX) 3MEKTPOOOB HEOBXOOUMO y4YecTb 0OLLyH ANUHY
3MNeKTPOJoB..

139

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 143 /160
CrpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-54418.24-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68259
https://gostexpert.ru/gost/gost-54418.24-2023?utm_source=pdf&utm_medium=68259&utm_term=page

FOCT P 54418.24—2023

YcTaHoBNeHHas MUHUMarbHas AnvHa [, MOXeT He cobniaaTthes B criyyae, ecnv CONpoTUBMEHUE 3a3eMIeHNns CU-
cTeMbl 3a3emMneHnsa meHblwe 10 Om, n3MepeHHOe Ha YacToTe, OTNIMYHOW OT YacToThl nuTaowen cetn (50—60 Mu), n c
HU3KUM NOPSAAKOM rapMOHUYECKMX KoneBaHWi.

[na yctaHoBkM TMNa A B NOYBE C yAenbHBIM conpoTueneHvem meHee 500 OM MUHMMansHasa AnuHa Onsa AByX ropu-
30HTarbHbIX 3MEKTPOAOB cocTaensaeT 5 unn 2,5 m Ana OByX BEPTUKANbHbIX 3NEKTPOO0B.

Mpu yaernsHoM conpoTUBneHnk noYsbl Boilwe 500 OM - M MUHMManbHas AnuHa (/;) yBENUUMBAETCA NMUHERHO [0
80 ™ npw ygensHoOM conpoTUBneHnn 3emnu, pasHom 3000 Om - m.

Iy, m
100
90
80 YpogeHs |
= 7
70 —_—
60 -
Prd
"
50 YposeHs 11
vl =N
.
. =
30 P A LT
"
20 /7"/
P
L~ L~
10 — =
Yposhu II1, TV
0 500 1000 1500 2000 2500 3000
P, OM-m

PucyHok O. 1 — MuHumansHas anvHa (/) Kaxaoro 3asemnsiioLLlero anekTpoaa Ansd pasHblX YPOBHEH MONHUesalluTbI
(cm. MOCT P 59789)

3-3a BbICOKOYACTOTHBIX KOMMOHEHT TOKa MOMHUKU ANvHa, npeBbiwatowas 80 M, HE3aBMCUMO OT YAEMLHOIO COMNpo-
TUBMEHUS 3EMIN Aanee He yMEHbLUAET NOMHOE CONMPOTUBIIEHME.

YcTaHoBka Tuna B coctonT nubo 13 KOMbLEBOro NPOBOAHUKA BHE 3aALLUMLLAEMON KOHCTPYKLWMW B KOHTAKTE C NOYBON
Ha He meHee 80 % ero obLuei AnunHbl, NMBo U3 3a3eMnarLLero anekTpoda yHgameHTa. Takne 3aseMnsatoLLLne aneKkTpoabl
TaKke MoryT ObiTb ceT4yaTbiMU.

[ns KonbLUeBOro 3a3eMnsloLIEro anekTpoda (Mnu dyHgameHTHOro 3a3eMIsAlLLEro aNeKTpoaa) cpeaHuin paguyc
(ra) 30HbBI, OKPYXEHHOW KOMbLEBLIM 3a3EMMAIOWUM 3NEeKTPOAoM (MK hyHAAMEHTHLIM 3a3EMMSAOLWMM aNEKTPOAOM), He
A0MKeH BbITh MEHbLUE 3HaYeHus /:

vy 2, (0.1)

rae |, onpeaensioT no rpacuky Ha pucyHke O.7 OnA COOTBETCTBYHOLErD YPOBHA MOMHMe3aLKThI.

Korpa TpeGyemoe sHaveHve [, NpesblllaeT noaxoasilee sHa4eHme r,, Heobxoaumo nobaBuTe OONONMHNATENbHbIA ro-
PU3OHTANbHBIN UMW BEPTUKANbHbIK (HAKNOHHLIN) 3MeKTpoa, COBCTBEHHOW ANUHBI | (TOPU3OHTaNbHLIN) U [, (BEPTUKaNEHBIN),
KOTOpble ONpefensoT No cnegyrowum dopmynam:

L=l -1 (0.2)

= = r.)2. (0.3)

JomkHo BbITh HE MeHee ABYX SNEKTPOA4O0B.

JononHuTenbHbIe 3NeKTPOoAbLl cneayeT NoacoeanHUTb, N0 BO3MOXHOCTA, Ha paBHOYAANEHHOM PacCTOAHWUN.

WHdhopmMauua 06 yaensHoOM CONpPOTUBMEHUM MOYBLI, MpeanonaraeMomM BryaaioLiem Toke 3eMiu U BpeMeHu oc-
BoGOMOEHUA OT By aatoLlero Toka 3eMnM KpariHe Ba)Ha AN NpOeKTUPOBAHUA KOHCTPYKUMW U YCTAHOBKM CUCTEMBI 3a-
3eMMEHMNS.

YnenbHOe CONpPOTUBIEHWE NOYBbI OYEHb OTMUYABTCA B 3aBMCHMMOCTU OT XapakTepa MNoYBbl.
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Mpumep — Ona YM3 1 u p = 1500 Om no pucyHky 0.1 MuHuUMansHas AnuHa anekmpoda I1 = 35 m.

Ana koneuyeesozo 3azeMnAOWE20 3Mekmpoda ¢ paduycom r, = 10 M domkHe! 661me do6asneHs! dea 20pu-
30HMaNbHbLIX 31eKMpPo0a, Kaxoblli dnuHod I, =35 M — 10 M = 25 M, unu dea eepmukanbHeIX 3nekmpodal, =
(35M=10M)/2 =12,5 m.

0.2.2 3aBMCUMOCTbL 4acTOTbl OT NOMHOMO CONMpPOTUBNEHUA 3a3eMMeHnA

MamepeHua cucTembl 3aszemneHus obbl4HO MPOBOAAT HAa HU3KOW YacToTe, a peaynbTaT MoMyyalT B BMAEe COMpo-
TUBMEHWUSA, OAHAKO pa3paboTyMKy CMCTEMBI 3a3eMMeHWA HEOBXOAMMO YYUTLIBATbL, YTO M3-3a BLICOKOW 4acTOThl MOMHUK
(mo 1 MI'u) uMnynecHas xapakTepucTUKa MOMHOMO COMPOTUBIEHWA 3MNEKTPOoAa MOXET BbiTh BbILLE UMM HWXE 3HAYEHUS,
N3MEPEHHOTO Ha HM3KOW YacToTe. XapakTepPUCTUKK anNekTpoda (EMKOCTHbIE, MHAYKTUBHLIE UM PE3NCTUBHLIE) 3aBUCAT OT
dhopMbl ANEeKTpoaa, YaenbHOro CoNnpoTUBNEHNA 3eMIMK M TOYKM BBOAA TOKA MOMHUW.

|Z(jeo)l/Rg
107
i MHAyKTUBHOE noBeaeHue
: PesuctneHoe nosefeHve
e EmKoCTHOE noBegeHue
1 -
u A
: :
i I
] Xapakrepuctuyeckas |
] yactoTa Fp l
. l
I
v
051 1 1 1 | 1 T 1 | 1 1 1 | T ] 1 6
100 1000 10000 100000 110
Yactora, Ny,

PucyHok O.2 — 3aBMCMMOCTb 4acTOThl OT MOMTHOMO COMPOTMBIEHUA 3a3emreHus (M. [34])

Ha pucyHke O.2 npegctaBneHa TUNMYHAA 3aBUCUMOCTE OT MOMHOMO CONPOTUBNEHUS OTHOCUTENBHO 3EMIN, OTHOLLE-
HWe MOoAyrsA NMOMHOro CONpoTUBNEHUS |Z(jw)| 1 CONPOTMBMAEHUSA OTHOCUTENBHO 3eMNK NePeEMEHHOMY TOKY HU3KOW 4acToThl
(Rg). CyllecTByeT ABa AvanasoHa 4acToT: AManasoH Hu3kux yactoT (HY) oo 50 k", npr KOTOpOM NOMNHOE CONpOoTUBINEHWNE
NpakTU4eCcKW NOCTOSHHO M paBHO COMPOTUBMEHMWIO, U AWanasoH BeICOKMX YacToT (BY) Beiwe 50 KL, Npyv KOTOPOM MOHOEe
COMPOTUBNEHUE MEHAETCH C YacTOTON M MOXET BbITh BbILLE UMK HUKE 3HAYEHUS U3MEPEHHOT0 COMpOoTUBMNEHWA. [JuHamn-
Yyeckoe NoBedeHUE 3a3eMNAIWNX ANEKTPOAOB, NOABEPKEHHBIX UMMYNbCAM TOKa MOMHWK, SBMAAETCS BaXHbIM MOMEHTOM
(T. €. OTHOLLIEHWE MEXAY MAKCUMaNBHBIMW 3HAYEHUAMU HAMPSPKEHUS U BBEAEHHBIM TOKOM).

PesuncTBHOE U emKOCTHOE noBedeHne Gonee BNaronpuATHO, Tak Kak BbICOKasA 4YacToTa MeHbLUe MW paBHa HW3-
KOYaCTOTHOMY COMPOTMBMNEHWMIO OTHOCUTENbHO 3eMnr. OBbIYHO eMKOCTHOE NoBefeHue ABNAETCHA TUMWYHBIM ANS CUCTEM
3a3eMreHns C ceTyaTbiMW 3MeKTPOAaMM, MMEOLLUMMU Pa3BeTBMNEHWS AN NOKPLITUSA 30HbI, B TO BPEMS Kak CUCTeMa 3a3eM-
NEHNA C HECKOMNBKUMW ANWHHBIMKW 3nekTpoaamy obnagaeT B BONbLWHCTBE CNyYyaes WHOYKTUBHBIMW XapakTePUCTUKaMM.

WMcnonb3oBaHne MHOXECTBA YCTPOWCTB 3a3eMMeHns ynyyllaeT MMNynbcHy 3dekTMBHOCT, Kak nokasaHo B Ta-
6nvue O.71. OgHako Ha NpakTuke He BCerga BO3MOXHO MCNOMNb30BaHWe HebomnbLuMX SNeKTpoaoB A BeinonHeHus Tpebo-
BaHWI B CTAHAAPTAX HU3KWX 3HAYEHWA COMPOTUBIEHNS.

[opuv3oHTanbHbIe CTEPXHW MeHee 3pdeKTMBHEI Ha 4acToTe MUTaKLWENn CEeTU NO CPaBHEHWIO C BepPTUKAaNbHBIMU
CTEPKHAMM, 0gHakKo obnafatoT nyyllend UMMyNbCHOW apeKTUBHOCTLIO.

Tabnuuya O.7— MmnynbcHasa a(peKTUBHOCTb CXEM CTERKHEBLIX YCTPOWCTB 3a3eMIeHUs No cpaBHeHWKO ¢ 12-MeTpo-
BbIM BEPTMKANbLHBIM 3a3eMNALWnM cTepkHeBbIM anekTpogom (100 %) (cm. [34])

YcTtaHoBka 3a- | < 4 4 4 4 4
seMnsLWero U7 107 [ 1 ] /
CTEPKHEBOro i = i A Y ' ‘ /<1
anekTpoga I ; .
1 /
MNpoueHT 100 95 85 85 80 70
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0.3 ©opmynbl AN pacyeTa CONPOTUBIEHUA 3a3eMIeHUA ANA pa3NuyHbIX KOHMUTypauui 3a3eMnAoLWnX
3MeKTPoaoB

Mpn cozgaHuu BONbLUMHCTBA CUCTEM 3a3EMIMEHWS COMPOTUBIIEHWE 3a3eMMEHWUS AN PasnuUYHbIX KOHDUTypaLuii
323eMISOLLUX SNIEKTPOOOB ONPedensoT ¢ NOMOLLBK) KOMMBTEPHLIX NPOTPaMM, Tak KakK 3TO MO3BOJIAET TOMHO NpoaHa-
NM3MpOBaTh B3aMMOOEWCTBME MEeXOy MHOTMMMW 3MneMeHTaMu, o6blMHO UCMONb3yeMbIMU B Takux cvcTemax. HekoTopble
nporpaMmel CNOCOBHbI PACCYMTATb OTBETHYHD PEaKUMKD CUCTEMbI 383€MIMEHWMS HA NEPEXOLHbIe TOKU NP yaape MOMHUN.
Vcnone3oBaHue KOMMBKTEPHLIX NporpaMM obeIMHO AaeT Haubornee TouHble pesynkerathl. [na crnydyaes, korga cneupans-
Hble KOMMBKTEPHBIE NPOrpaMMbl He JOCTYMHbI, MOXHO UCTMONb30BaTh NpUBELeHHbIe B Tabnuuax 0.2 — O.6 chopmynbl Ans
paznun4HbIX KOHUrypauuin n KOMBMHALMIA NPOCTHIX 3a3eMMSAIOLLIMX 3MEKTPOAOB.

Ta6nuua O.2— Obo3HayeHus, ucnone3yemeie B Tabnuuax 0.3 — 0.6

HanmeHoBaHwe EavHuua namepenus H HanmeHoBaHne | EauHnua namepexma

YnoensHOe ConpoTMBNEHUE MOYBLI P Om - ™ PaccToanve Mexay CTepkHAMY a4, M
KonnyecTtBo paguanbHbiX MNpPOBO- — my6uHa 3arnybneHus d M

OHWKOB N

[OnuHa kaxpgoro pagvarnsHoro npo- M ConpoTuBneHue anektpoga R Om
BOAHMKA L

Paauyc paguansHoOro npoBogHuKa a M [unameTp konbLUeBoro anekTpoga D M
PaccTosHue mexay cTepKHAMU § M e=2,718 —

Tabnuua 0.3 — ®opmynbl AnA pacyeta CONPOTUBMNEHUA 3a3eMMNeHUA ANA pas3nMYHbIX KOHMUIYPaLMUia 3a3eMNAoLLIMX
3NeKTPOaOB

3arny6neHHbIV NPAMO rOpPU30HTaNbHbIN 3anNeKTpos

+] 2L
R=—|In -1| npud <=L
[ v2ad ) B

(0.4)

,D,Ba CTepXHeBbIX aneKkTpoda O,EiMHaKOBOPI ANWHbIL, pa3s-
AeneHHble pacCToAHNEM 612
p (4L L
R=——In—-1+—| nmpua,,=>L 0.8
411:L( n ™ Py a3 (0.8)

n BEI'ﬂyGJ'IEHHbIX paguanbHbIX 2MeKTpoaoB, pacxoada-
LLMXCA TOPU3OHTaNbHO 1 CUMMETPUYHO N3 oBLwen TovkM

. m
1 1+sm[T]
-1+¥Y In———7

n CTEPXHEBbLIX 3NMEKTPOoO0B D,D,MHaKOBOﬁ O5NWHBl, CO-
€AVNHEHHbLIX N30NTMPOBaHHLIM kabenem n pacnonoXXeHHbIX
Ha OOMHaKOBOM pacCTOAHWMK NO Kpyry AnaMmeTpom D, 3Ha-
YUATENbHO MEHbLINM, YeM ONnnMHa CTED}KHEI‘:‘I

p 2L
=——|In (O.5)
)
R=-P_|In AL -1| nmpuD <L (0.9)
2znl D n-1

Mnal —

2)
BepTukankHbIid CTEPXXHEBOW aneKkTpopq, N CTEPXKHEBbIX 3MEKTPOLOB OAMHAKOBOW ANWHLI, pac-
p aL MOMNOXEHHbIX HAa OOMHAKOBOM PAaCcCTOSHWMW MO Kpyry Aua-
R= ol In?—1 npul>a (0.6) MeTpoMm D c nHTepBanoM Mexay CoceqHUMUN CTEPKHAMMU,

paBHbIM UMK NpeBbILLALWKMM ONUHY CTEPXKHA

obLwei Toukn. Bce NpoBOOgHWKN NPOBOOAT OAMHAKOBLIA TOK.

-1
P af LT 1
=——In—=1+=» ———|. 0.10
2nal | a D mz_:'1 : (mm) (2.10)
=1sin| —
[Ba cTepkHeBbIX 3NeKTpoga OQuMHaKoBOW OfMHbI, pas- [onbiv 3arnybneHHbIN KONbLLEBOW aNeKTpos
AeneHHbIe PACCTOSHUEM &4 P 4D
R= ﬁlnﬁ
a
R==L | in—2t__1| npuay, «L (0.7) (0.11)
2l ,/aa12
Mpumeuvyanune — B cdopmynax (0.4) n (0.5) npegnonaraetcsa, 4To yron Mexay nobbiMyv OBYMSA CMEXHBIMUA

anekTpogaMu OOQWHAaKOBLIM, MO3TOMY B BapuaHTe N = 2, anekTpoAbl nexaT B NPOTUBOMNOMNOXKHLIX HanpaBrneHnax oT
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Tabnuua 0.4 — ®opmynbl AnNs pacyeTa CONPOTMBNEHUA 3a3emMIieHua Ansg 3arnybrneHHoro KonbLeBoro anekrpoda B

Co4YeTaHn C BEPTUKANbHbIMKW CTEPXKHEBBIMIK 3NEKTPOOAMMU

HbIX MO Kpyry AvameTpom D, ¢ WHTEpBanoM Mexay co-
CeOHUMU CTEPXKHAMMW PABHBIM UMW NPEBbILLAILLNM ATTUHY
CTEPXKHS

[onbii 3arny6neHHbIr KoMnbLEeBOW 3MekTpo R,
®dopmyna (0.77)
N 3a3eMNSIOWNX CTEPXKHEN PaBHOW ANMHbI, YCTaHOBMEH- Ry

®dopmyna (0.10)

B3avMMHOe COMpPOTUBMEHWE 3a3eMIEHUA MeXay KonbLie- p 4D
BbIM 3MEKTPOAOM WU N 323EMMSHOLMMN CTEPKHAMMK, ycTa- Ry =—D|" T (0.12)
HOBIMEHHbLIMK NO Kpyry aMametpom D 2—d
o
O6Lee conpoTUBMEHWE 2
o Ry (0.13)
Ry+Ry-2R,

Tabnuya 0.5— <D0pmynb| Aana pacyeTta COnpoTUBNEHUA 3a3eMneHuna ana 38Fﬂy6]'IEHHDFO KONbLUEBOro anekrTpoda B

coYeTaHun € pagnanbHbIMKW 3NEeKTpoaaMun

CA rOPU3OHTaNbLHO 1 CUMMETPUYHO 13 obLUen ToYKK

[onbi 3arny6neHHbIA KONbLEBOW 3NeKTpoq R,
Popmyna (0.17)
n 3arny6neHHeIX paguanbHbIX 3NeKTPOA0B, PAacXogsaLLUMX- Ry

®opmyna (0.5)

B3avMHOe conpoTMBREHME 3a3eMMEHMI0 MEXOy Komble-

P 4D

BbIM 3MEKTPOAOM W N 3arnybneHHbIX pagvanbHbIX anek- Rs =TDln_L (0.14)
TPOAOB, PACXOALLMXCA CUMMETPUYHO 13 OBLLEN TOUKK m ‘}2—0’
-}
Ob6uwee conpoTneneHue _ RR, _Rg o
Ri+R, 2R, (9:19)

Tabnuya 0.6 — @C}pMyJ'IbI OnsA pacyeTta ConpoTUBeHna 3adeMneHna ana 3atynneHHoro npAamMoro ropu3oHTanbHOro

aneKTpoaa B COMETaHWK C BEPTUKaNbHbIMKW CTERXHEBBIMW INEKTPO4aMnN

[onbi 3arnyBneHHbIR NPAMOR rOpU3OHTANBHLIA 3NEKTPOS, R,
dopmyna (O.4)
BepTukanbHbIA CTEPKHEBOW anNeKTpoL R

r
®opmyna (0.6)
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N BEPTUKanbHbIX CTEPXKHEBLIX 3/1EKTPOA0B, COeAMHEHHbIX R p &1
V30nMMpoBaHHelM kabenem Ry=—F+— Z = (0.16)
n nns m
m=2
B3aumHoe cOMpOTUBNEHWE 3a3eMneHus Mexay npsa-
MbIM FOPU3OHTamNbHbIM 3NEKTPOA4OM W N BEPTUKanbHbIMK
CTEPXKHAMU R e [ In 2y -1
3 g L (0.17)
2-Pg
e
O6uiee conpoTueneHue RR, —Rg (0.18)
N R1 + Rz —2R3 .
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MpunoxeHune P
(cnpaBo4Hoe)

CucteMbl MOH WTOPUHIa

B3Y pekomengyetca ocHacTUTb obopygoBaHmem ons obHapyeHus yaapoe MOMHUK U MOHWTOPWHIE YPOBHEN TOKa
Takux yaapoB MOMHUK (CMCTEMaMM MOHWUTOPKHIA). HasHa4eHne Takux CMCTeM MOHUTOPUWHIA 3aKio4aeTcs:

- B NpefocTaBneHnn onepartopy nMHdgopmauun ob ypoBHe yaapoB MOMHUKM, BO3AeNCTBYOWMX Ha BAY, n yyactun B
pexumax aKkcnnyataumm v TexobenyKuBaHus;

- NpeAoCTaBneHnn BaXHbIX JaHHBIX 00 0XWMOAeMOM KoNWyecTBe yaapoB MOMHMKM B Beicokne BAY u oueHke nx Be-
NWYMHEI/XapakTepucTUK, COAENCTBUE B MPOLECCE OUEHKW ByAyLLMX PUCKOB.

CyLLecTBYHOT HECKONBKO BAPUAHTOB CUCTEM MOHWTOPWHIa. Huke npuBeneHo KpaTkoe OnvMcaHue Takux CUCTEM.

a) Cuctema obHapyKeHUs MOSTHKMM Ha 0BLWIMPHOM NPOCTPAaHCTBE.

MHorne KoMMepyecKkMe CMCTeMbI NO3BONAKOT OBHAPYKUTE MOMHMIO C NMOMOLLBH aHTEHH NOWCKa 3NEeKTPOMarHUTHOMoO
MMMyneca, NPOUM3BOAMMOrO paspsaaoM MornHuW. B Takmx cuctemMax MCnonb3yTcs MHOMO3NEMEHTHbIE aHTEHHbI ANS onpe-
AeneHnst MECTONONOXKEHWA pas3psaaa MOMHUM Ha OCHOBE METOAMWK OnpefeneHus HanpaBneHus Wnu BpeMeHW Npuxoaa,
unn uHTepepomeTpmyeckmx MeTogoe. [JaHHele, JOCTaBNsSeMble TakMMW CUCTEMaMK, B OCHOBHOM JOCTYMHbI B PEXUME
peancHoro BpemeHun. [Ing nonyvartena gaHHblx oT cucTeM oBHapyXXeHWs MONMHWM Ha OBLIMPHOM NPOCTPAHCTBE BaKHO
3HaTb HECKOMbKO NapamMeTpoB, KOTOPbIE BNWAKT HAa paboTy cMCTEMBbI. XapakTeprUCTUKM CUCTeM 0BHapYKEHUs MOMHWUM Ha
0BLWKMPHOM MpOoCTPaHCTBe NnepeyvncreHsl B Tabnuue P1.

Tatnuua P71— XapakTepucTMKu cuctem obHapyKeHUs MOMHUM Ha OBLUMPHOM NPOCTpPaHCTBe

MapameTp OnucaHne
SdhdheKTUBHOCTL DE paspsaga w DE ygapa pasnuyatoTtcs. [NocKkoneky paspsag MOMHWK COCTOMT M3 OQHOM0 UMW He-
obHapyxeHua ckonbkux yaapos, DE paspsaa (DE;) obeiuHo Bbiwe, Yem DE yaapa (DE,). CneayeT yuuTbiBaTh,
(DE) YTO CUCTEMbl 0OHapPYKEHWA MONMHUK 0BHaPYKMBAKOT YAaphl, a rpynnupoBaHne yaapos B paspsagbl

OCYLLECTBINSAETCH Ha OCHOBE KPUTEPWER, KOTOpbIE O0MHHE! BBITb M3BECTHBLI UMK OMNpeaeneHsbl
nonb3oBatento. DE 3aBUCUT OT HECKOMbKWX NapameTpoB, TakuxX Kak KONMMYECTBO WMMEHLLMXCH
[aTUYUKOB, PACCTOAHWUA Mexay AaTYMKaMW U reoMEeTPUA MONOMEHWIA OaT4YUMKOB BOKDYT UHTepe-
cylolein Touky; paboTa OaTyMKoB (HanpuMMeEp, YpOBEHb NMOMEX Ha Kax[doW Nnollaake/aartyuke,
OOCTYMHOCTb W T. N.); HEOBXOAUMOE KONMMYECTBO AATYMKOB, MCMONb3yemMoe Ans oGHapyxeHus; a
TaKKe HECKONbKO Apyrux napametpoB. OTHocuTensHoe DE CeTM MOXKET BbiTh MOMyYeHo MyTem
aHanuaa pacnpefeneHusi TOka B MHTEPecytoLLe TOYKE 1 B 3TANOHHOM MECTOMONOXEHUW (Hanpu-
MEp, LIEHTPE CETH)

TOYHOCTb TOMHOCTE MECTOHAXOXAEHMWS TAKUX CUCTEM MOXET BbITh OrpaHUYeHa OT HECKOMBbKUX COT METPOB
MECTOHaXOXKOeHNsA | [0 HECKOMbKMX KUMOMETPOB. TOYHOCTE MECTOHAXOXKAEHUA ONA OTAENbHbIX YOapOB 3aBMCHT, Cpe-
OV NPo4KX haKToOpPOB, OT NMapaMeTPOR TOKa 3TOTO KOHKPETHOTO yaapa v paboThl CETW B MHTEepPecy-
towei Touke. MoaToMy TOYHOCTL MECTOHAXOMAEHUS HE ABMNAETCA NOCTOAHHOW AN BCEX yOapoB
W ANs BCEX MECTOMONOKEHUN UHTEPECYHOLEN TOYKM

WHchopmauwms o To4HOCTE MECTOHaXoXAeHUsA U DE Takke 3aBUCAT OT YCTaBOK MPOLECCa AaHHbIX, MCMOMNb3yeMoro
AaHHbIX ONs onpefeneHWa pelleHns (MecToHaxoxaeHus yaapa v napameTpoB). Nockonbky AaHHble O
MOMHWKM MOTYT MCMOMb30BaTbCA ANA HECKOMbKMX Lenei, To Nofb3oBaTelNb AaHHbIX O MOMHMK
[OMKeH COrMacoBaTk C NPOBaiAEePOM AaHHBIX O MOMHUK TUM NONy4YaeMblX AaHHbLIX B 3aBUCUMO-
CTK OT WX NpegHasHadveHus. B kayecTBe npuMepa MOXHO MPUBECTU OYEHb BLICOKYH TOYHOCTb
MECTOHaXOMAEHMS, KOTOpash He HYXHa ANA ONOBELYEHNA O MOMHMM, HO xopowas DE_ nim cno-
coBHOCTb 0BHapyXeHWsA MONMHWK BHYTpKW obnaka MoxeT ObiTk yaobHoW. HekoTopkle npoeanaoepsl
OaHHEIX O MOMHUKU UCMOMNB3YIOT pasnuyHblie UNLTPLI ONA AaHHbIX. 3Ta MHDOPMAaUWS OOMKHA
NPeaocTaBnATLCH NONb30BATEN

b) NokanbHeble cUCTEMbI aKTUBHOMO 0BHAPYXEeHUSA MOMHUN.

Ha BawHe BAY ycrtaHaBnMBalT cneunansHble CUCTEMBI, HANPUMER, C AaTyvMKamu, npegynpexaarwme ob onac-
HOCTW MOIHUM UCXOOS U3 KPUTEPUEB MArHUTHOMO MONS UMK ONTUYECKUX KpuTepueB. [latumkm npegoTepallatoT owmnboy-
Hble cpabaTtbiBaHus, Korga paspsgd MOMHUK NMPOUCXOOUT Ha yaaneHHOM paccTosHMW. Takue CUCTEMbI MOXHO COEOUHUTL
c cuctemon Tvuna SCADA, 4TO NO3BOMAET Nnonyyatb Hy:XHy MHdopMauuio ob yaapax MOMHMM B peansHOM BpeMEHW.
CwcTembl MOTyT OaBaTh UK He faBaTh NokasaHus o GOpMe KPUBOWM TOKa WIKM ero BENMUYUHE, W, ECNU CUCTEMA pa3Melle-
Ha Ha BallHe, oHa He npefocTaBuT MHOPMaLUKMo 0 MecTe yaapa MonHuy B B3Y. OgHako Takue cucTeMbl NomneaHsl Ans
ynpexaawLmux JeNcTBUA onepaTopa Bo BpeMsi MoHUTOpuHra B3Y nocne rpozbl. XapakTepucTUKKU NOKamnbHbIX aKTUBHBLIX
cucTeM 0BHapyXeHUa MOMHUKM NepedncrieHsl B Tabnuue P.2.
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Tabnuua P2— XapakTepuCTUKKL NOKanbHbIX CUCTEM aKTMBHOIMO OBHapPYXeHWA MOSTHUK

Tunbl OnucaHne

Cuctembl, npegHasHayeHHble 0N Bblgadn | CUCTEMbI, CKOHCTpYMpOBaHHbIe cornacHo FOCT P M3K 62561.6, mo-
aBapUMHLIX CUTHAMNoB ryT BbiTe HenpurogHel ona B3Y, nockoneky oHW npegHazHayYeHbl Ans
CTaHOapTU30BaHHLIX UMMYNBECOB MOTHUK.

OTW CUCTEMbI AOMKHBI ObITh AOCTAaTOYHO YYBCTBUTEMBHLIMU C NpU-
rOLHbIM YacTOTHbIM OTKITMKOM. M3roToBUTENb AOMKEH NpeaocTaBuTb
YACTOTHbLIN OTKMUK YYBCTBUTENEHOCTM

Cuctembl M3MepeHns ToKa: LYHTbI LUyHTBI TOKa 0Obl4HO obecneyvrBaloT HAUMYYLWNA YACTOTHBIN OTKIWK
OT NOCTOAHHOIO TOKa A0 Heckonbkux M. B BRY pasmep wyHTa ToKa
OrpaHU4MBaEeT ero UCMonb3oBaHue.

MockonbKy LWYHTEI TOKa ABMNSKTCA YacTbH) CMCTEMBI BEPTUKAMLHOIO
MOMHWEeOTBOAa, OHW OOMKHbI TECTUPOBATLCA Kak 4acTb BEPTWKamb-
HOro MonHueoTeoga Ha YM3 |.

WMaroToBuTEnb JOMKEH NPeaocTaBuTb MHOpMaUUIo no kKannbpoeke

CucTeMbl UamepeHua Toka: noac Porosckoro 1 | JaTyuMky HA OCHOBE KaTylLKM POroBCKOro UMy ONTUYecKWe cpeacTea
ONTUYeCcK1e cpeacTsa (Hanpumep, addekt dapagesn) OOMKHbI UMETb COOTBETCTBYHLLYHO
LUMPUHY MONOCHI.

MaroToBuTENb OOMKEH NPEOOCTABUTE YACTOTHLIA OTKMMK CUCTEMBbI.
CucTema gomkHa BbITb CKOHCTPYUPOBaHA ANs U3MEPEeHUs Kak MOXKHO
BonbLUEro YMcna HernpepbIBHLIX TOKOB.

M3roToBUTENb AOMKEH NPEOOCTABUTE KAanUBpoBOYHY MHOPMaLWo

c¢) NokaneHele NaccMBHbIE CUCTEMbI OBHaPYXEHUS MONHWMK

CYeT4MKM MOMHWIA W KapTOYKW C YYBCTBUTEMbHLIMW AaT4MKaMK MUKOBOMO 3HaYeHWs TOoKa NpegocTaBnsioT MWUHM-
ManeHyo nHdopMauunio o monHuax B BAY. Havbonee npocTbie cYeTYMKM MOMHUIA (Hanpumep, aneKTpoMexaHu4eckue)
NPEnOCTaBMAT MULUb KOMWUYECTBO yAapoB. SMNeKTPOHHbIE CYETUYMKM MOMHWIA, KPOME TOro, NpefocTaBnsioT BPEMEHHYH
METKY M OLeHKY NapameTpoB MONHWK. [laT4nk NMKOBOro 3Ha4eHWs TOKa NPefocTaBnsAT OLEHKY MaKCUMarbHOTO NMKOBOro
3HaYEHWA TOKa C TOro MOMEHTA, Kak Bbln YCTaHOBMNEH AaTyuK. XapakTepucTUKN NOKanbHbIX CMCTEM MacCMBHOMO 06Hapy-
XEHUSA MOMHWW nepeyncneHsl B Tabnuue P.3.

Tabnuua P3— XapakTepuCTUKM NoKanbHbIX CUCTEM MACCUBHOMO 0BHapPYKeHUS MOSHUK

Tunel OnucaHue
CyeT4uKn CYEeTYMKM MOMHWKU, CKOHCTPYWpoBaHHble cornacHo MOCT P M3K 62561.6, HenpurogHbel gna B3Y, no-
yoapos CKOINbKY OHM NpegHasHaqeHbl Ans CTaHaapTU30BaHHbIX UMMYILCOB MOMHWM.
MOJTHMK HekoTopble CHETHMKM MOMHWK Takoke OLIEHWBAKOT OOQWH UMM HECKOIBKO NapaMeTpPoB TOKa: NMUKOBLIA TOK,

3apsan, yaensHyto aHepruio. YcTpoicTea, NpeaHasHadeHHbIe ANA CTaHAapTHLIX TOKOB MOMHUK (Hanpu-
mep, FOCT P M3K 62561.1) He obecneyaTt peanvMcTUYHbIX AaHHbIX AMS BCeX Y4apoB MOMHUK. M3roTo-
BMTEMNb JOMKEH ONpefenuTh UenbiTatensHble hopMbl KPUBOW, BKMOYaA HenpepbiBHbIE TOkU. M3roTo-
BUTENb JOMKEH NpeaocTaByTb 3TanoHHble (hOpMbl KPMBOW M HEONpeaeneHHoCTH. 3roToBuTENDb Takke
OOIMKEeH NpefocTaBUTbL MHAOPMALIMIO O YACTOTHOM OTKITMKE YYBCTBUTEMNBHOCTM M HEOMPEOEeNeHHOCTU
OLEHVBAEMbIX NapaMeTpoB.

CyeTynKn MonHuy onsa B3AY nonmHbl BbiTh YYBCTBUTENbBHBI HACKOMBKO 3TO BO3MOMXHO HA HU3KMUX 4acTo-
Tax, YTo6bl OBHAPYXUTEL BOCXOASALLYIO MOIHHUIO.

M3rotoBuTEnNb OOMKEH NPEOoCTaBUTb KPUBYHO YyBCTBMTENBHOCTM B 3aBUCMMOCTMW OT YaCTOThI

Oatyumkm OTOT TWN 4aT4YMKOB NpefHasHa4veH v kKanubpyeTcs TonbKo No opmMam Kp1BOW CTaHAapTHOro ToKa Mon-
MUKOBOTO HUM N MOXET ObITb HENPWUrogeH ANA PerucTpauuMu peanbHbIX TOKOB MOMHUK. M3roToBUTeNnb AOMKEH
ToKa npenocTaBMTL MHopMaLMio o paboTe AaTyMKa Npy CTAaHAAPTHBIX TOKax MonHuu B3Y.

M3roToBuTENb AOMKEH NPenocTaBUTL MHGOPMALIMIO O MUHUMarbHO 0BHapYKMBAEMOM TOKE U UCTbITY-
eMbIX (hOpMax KpMBbLIX.

3TOT TMN JaT4MKOB HENPUIoAeH ANsl 0OHAPYXXEHUA HEMPEPLIBHLIX TOKOB.

M3roToBuTENb OOMKEH NPENOCTaBUTL YACTOTHLIA OTKMUK YyBCTBUTENBLHOCTU U €8 HeonpedeneHHoCTb

MNonb3oeaTtenam cnegyet OCTOPOXHO MHTEPNPEeTUPOBaTb MHd’)DpMaLlMlO, npenocTaBneHHY M3roToBUTENAMUW 3TUX
TUNOB yCTpOFICTB. MNone3oBatenam cnegyet 3Hatb YaCTOTHBIN OTKIUK yCTpOﬁCTBa, YTOBkI nony4ynTb UTOrOBLIN pe3ynbTar,
B NPOTUBHOM Chny4dae OaHHble MOTYT BbITh HepealnnCcTUYHbIMMN.
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MpunoxeHue Q
(cnpaBo4Hoe)

Mpumep onpepeneHUa TONEK UIMEePEeHUA NpU onpeaeneHun HenpepbiBHOCTU
MpumMep onpeneneHns ToUek M3MepeHus nokazaH Ha pucyHke Q.7. OnucaHne Tovek, NoKasaHHbIX Ha pucyHke Q. 1,

npueeaeHo B Tabnvue Q.71.
Criefya gaHHOMY NpUMepY MOXHO NMPOBECTU M3MEPEHWS, yKazaHHble B Tabnuue Q. 7.

A1@

Do
= 1 OE
B2[ o
B1Lcj
G
[s]
Hilo  ofH2

PucyHok Q.1 — lNpumep Tovek uamepeHusi

Tabnuua Q.17 — Toukn obsa3aTensHble U3MEPEHUSA COMPOTUBIIEHNA

Touka Oniicanie Touka Orivicatie ConpoTueneHuve,
M3MepeHus “3MepeHus Om

A1l To4yka MOMHMe3alnTbl Ha KOH- A2 BepTuKanbHbI MOMHWEOTBOA Ha KOM-
LeBoW YacTu nonactu A NeBoOR YacTy nonactu A

B1 Toyka MOMHMezalKnTbl Ha KOH- B2 BepTukansHbli4 MONMHUEOTBOL Ha KOM-
LieBol YacTtu nonacTtu B neBown YacTu nonacTtu B

A2 BepTukaneHbI MONHUEOTBO Ha D Kopnyc cTynuubel BeTpokoneca
KOMINEeBOW YacTu nonactu A
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Touka Ol Touka Oriiesiiia ConpoTtusneHue,
“3mepeHus n3mepeHust Om
B2 BepTukanbHbIA MONHUEOTBOA Ha D Kopnyc cTynuubl BeTpokoneca
KOMMeBOMW YacTk nonactu B
D LLlaccu cTynuubl BeTpokoneca E Kopnyc roHOonsbl unu WwuHa 3asemne-
HUS
F MonHuesawmta npubopoB Be- E Kopnyc roHOomnbl unu wuHa 3asemMne-
Tpa HWS
E LLaccy roHgonel Mnu WwnHa 3a- G LnHa 3azeMneHus B HKHEW 4acTu
3eMIeHuA BaLHn
H1 3azemnenve 1 Ha oanekTpoge H2 3asemneHue 2 Ha anekTpode dyHaa-
dyHaameHTa MeHTa
G LLnHa 3a3eMneHus B HUKHEW Ya- YaoaneHHoe 3asemneHune
cTr HawHu
147


https://gostexpert.ru?utm_source=pdf&utm_medium=68259
https://gostexpert.ru/gost/gost-54418.24-2023?utm_source=pdf&utm_medium=68259&utm_term=page

FOCT P 54418.24—2023

Mpunoxenue OA
(cnpaBo4Hoe)

CBefeHUA 0 COOTBETCTBUM CCbINMOYHLIX HAUMOHANLHLIX U MeXrocygapCTBeHHbIX CTaHOapTOB

MeXAayHapoaAHbIM CTaHOapTaM, UCNONMb30OBaHHbLIM B Ka4eCTBe CCbINOYHbIX
B NTPUMEHEHHOM MeXayHapogHOM CTaHOapTe

Tabnuuya QJA1

OB6o3HayeHne cCbino4Horo
HaUMOHANLHOrO,
MEXIOCYAAPCTBEHHOIO CTaHaapTa

CreneHb Obo3sHaveHne U HaMMeHOBaHWe CCbINOYHOro MEXAYHapOAHOro
COOTBETCTBUSA cTaHgapTa

[OCT 30804.6.2—2013 MOD IEC 61000-6-2:2005 «3nekTpomarHMTHas COBMECTMMOCTb.
(IEC 61000-6-2:2005) Yacte 6-2. OBwue crtaHoapThl. [NomexoycToM4nMBOCTE 0BO-
PYOOBaHUSA, WUCMOMNb3YEMOro B PanoHax C MPOMbILUMEHHBIMU
npeanpuATUAMW Y

[OCT IEC 61000-4-5—2017 IDT I[EC 61000-4-5:2014 «3nekTpoMarHutHas COBMECTUMOCTb
(BMC). YacTb 4-5. MeToab! vcnbiTaHuid u namepeHuin. Kcnol-
TaHWe Ha YCTOWYMBOCTL K BbIBPOCY HanpsKeHus»

[OCT IEC 61000-4-9—2013 IDT IEC 61000-4-9:2001 «3nekTpomMarHuTHas COBMECTUMOCTb.
Yactb 4. MeToOuKK UCNbITaHWA 1 namepeHunin. Pazgen 9. Wc-
NbITAHWE HA MOMEXOYCTOMYMBOCTL B YCMOBUSIX WUMMYMbLCHOMO
MarHMTHOro Momns»

[OCT IEC 61643-11—2013 IDT IEC 61643-11:2011 «YcTpoWcTBa 3alMThl OT MNepeHanpsbke-
HUI HM3KOBOMLTHBIE. YacTe 11. YcTpoicTBa 3aluThel OT nepe-
HanpsKeHW, NoACOedMHEHHbIE K HU3KOBOMNBTHBIM CUCTEMaM
pacnpegenexHns anekTpoaHeprun. TpeboeaHWa U MeTodbl UC-
NbITaHWU»

[OCT IEC 61643-12—2022 IDT IEC 61643-12:2020 «YcTpoWcTBa 3allMTEl OT NepeHanpske-
HWI HU3KOBOMbTHbIE. YacTe 12. YcTpolcTBa 3alunTel OT nepe-
HanpsKeHWA, NOACOeAMHEHHbBIE K HU3KOBOMNETHBIM CUCTEMaM
pacnpegenexHust anekTposHeprun. MNpuHUMNEl BeiGopa U Npu-
MEHEHUSA»

[OCT IEC 61643-21—2014 IDT IEC 61643-21:2012 «YcTpoWcTBa 3allMThl OT NepeHanpsike-
HUIM HN3KOBOMLTHBIE. YacTe 21. YcTpoicTBa 3awWunTel OT nepe-
HanpsKeHW, NoAcOoedMHEHHbIE K CWUIHanbHBIM W TENEeKoM-
MYHUKaUWOHHBIM ceTaM. TpeBoBaHuMa K 3KcrnnyaTauWoHHbIM
XapaKTepucTrkam W MeToOpbl UCMbITaHNIA»

[OCT IEC 61643-22—2022 IDT IEC 61643-22:2015 «YcTponcTBa 3aWWTbl OT WMMMYIbCHbIX
nepeHanpsKeHUn HW3KOBOMbTHblE. YacTe 22. YcTpoWcTea
3aWuTel OT MMNYNbCHBIX MNEpPeHanpsKeHWn, NoaKMIYEHHbIE
K TENeKoMMYHWKaLMOHHBLIM CeTAM W ceTsim cBssu. Beibop u
MPUHLMMBI NPYMEHEHMS»

[OCT P 50571.4.44—2019 MOD IEC 60364-4-44:2007 «3nekTpoyCcTaHOBKU HW3KOBOIMbTHLIE.
(M3K 60364-4-44:2007) YacTb 4-44. 3awmTta ana obecnevyeHurs Be3onacHOCTW. 3alum-
Ta OT Pe3KUX OTKIMOHEHUI HAMPSKEHUSA U 3MEeKTPOMAarHUTHbIX
BO3MYLLEHW»

[OCT P 50571.5.53—2013/ IDT IEC 60364-5-53:2002 «3nekTpuyeckne YCTAHOBKM 34aHWNA.
M3K 60364-5-53:2002 YacTb 5-53. Belbop 1 ycTaHoBKa anekTpoobopyaoBaHus. 3o-
AAUMsA, KOMMYTALUMOHHasa annapartypa U MexaHu3mbl ynpasne-
HUA»

[OCT P 50571.5.54—2013/ IDT IEC 60364-5-54:2011 «3OneKkTpoyCTaHOBKA HMW3KOBOIMbTHLIE.
M3K 60364-5-54:2011 YacTb 5-54. Beibop 1 moHTax anekTpoobopygoBaHua. 3azem-
MAKLWMEe YCTPOWCTBA U 3aLUMTHbIE NPOBOSHUKN»
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OkoHyaHue mabnuuesl JA. 1

Obo3HaveHmne CCblNoYHOoro

HALMOHANBHOM CreneHb O6o3HaveHVe N HAMMEHOBAHWE CCbINOYHOro MeXAyHapo4HOro
HAOHANERDID, COOTBETCTBUA cTaHpapTa
MEXIroCyapCTBEHHOro CtaHgapra
[OCT P 50571.16—2019/ IDT IEC 60364-6:2016 «HW3KOBONbTHLIE 3NEKTPOYCTAHOBKK.
M3K 60364-6:2016 YacTb 6. McnbiTanusa»
[OCT P 54418.23—2019 MOD IEC 61400-23:2014 «BeTpoaHepreTuyeckMe YCTAHOBKW.
(M3K 61400-23:2014) Yactb 23. MNonHomacwTabHele UCNbITAHWMA nonacTen potopa

Ha NPOYHOCTb»

[OCT P 59789—2021 MOD IEC 62305-3:2010 «3awmTa ot monHun. Yactb 3. dusnyeckue
(M3K 62305-3:2010) NoBpeXAeHNS KOHCTPYKLUMIA 1M ONacHOCTb ANS XU3HU»
[OCT P M3K 60664.1—2012 IDT IEC 60664-1:2007 «KoopanHauus naonauum ans obopynosa-

HWS B HU3KOBONMLTHBIX cucTemMax. YacTe 1. MNpuHUMnel, Tpebo-
BaHWA WU UCMBITAHUA»

[OCT P M3K 61587-3—2013 IDT IEC 61587-3:2006 «KOHCTpyKUMM MeXaHWYecKne Ons anek-
TpoHHoro obopynoBaHus. McnbITaHua  KOHCTPYKUMIA Mo
IEC 60917 n IEC 60297. YacTb 3. McnbiTaHue Ha onpegene-
HWe XapakTepUCTUK ANEKTPOMArHUTHOTO SKPaHWMPOBaHMSA LKa-
thoB, CTOEK N MOACTOEKN

[OCT P M3K 62305-1—2010 IDT IEC 62305-1:2010 «3awuta oT mMonHuu. Yacte 1. OBuwwme
NPUHLMMBI»

[OCT P M3K 62305-2—2010 IDT IEC 62305-2:2010 «3awwmTa ot monHuu. YacTe 2. YnpaBneHue
PUCKOM»

[OCT P M3K 62305-4—2016 IDT IEC 62305-4:2010 «3awwimTta oT MonHuun. Yacts 4. SnekTpude-

CKME WU 3NEKTPOHHbIE CNCTEMbBI BHYTPU KOHCprKL]MI‘f’I»

MpumeyaHue — B HacToawen Tabnuue cnonb3oBaHb! creaylowne ycnoBHble 0603HaYeHUs CTeneHn CooT-
BETCTBUS CTaHOapTOB:

- IDT — naeHTU4HbIE CTaHAapPThI;

- MOD — moanduunpoBaHHble CTaHaapThI.
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Mpunoxexune b

(cnpaBo4Hoe)

ConocTtaBneHue CTPYKTYpbI HacToAlWwero ctaHgapra co CprKTypOIFI NMPUMEHEHHOIo B HEM
MeXxgyHapoaHoro ctaHgapTa

Tabnuuya Ob.1

CTpyKTypa HacTosLero craHgapTa

CTpykTypa mexayHapoaHoro ctaHaapta M3K 61400-24:2019

1 OBnacTb NpUMeHeHUs

1 OBnacTb NpMMeHeHUs

2 HopmaturBHbIe CChINKX

2 HopmaturBHbIe CChINKK

3 TepMuHbI 1 onpegeneHus

3 TepmuHbl 1 onpegeneHns

4 OBosHa4veHus

4 OBo3HauyeHUs 1 eguHALLbI M3MepeHns

5 CoxpalyeHusa

5 CokpallueHuna

6 Boapenctemne MonHum Ha B3Y

6 MonHueBaa obcTaHoBKa ANs BETPOBOW TYpPOUHLI

6.1 Obuwme nonoxeHnsa

6.1 O6uwme nonoxeHus

6.2 MNapameTpbl TOKA MOMHUU U YPOBHU MOIHUE-
3aWnThIl

6.2 MapameTpbl TOKa MOMHWU U YPOBHEW MONHWe3awuTel (YM3)

7 OueHka BO3gencTBUA MOMHUN

7 OueHka BO30eNCTBUA MOMHUN

7.1 Obwue nonoxeHus

7.1 OBbwume nonoxeHms

7.2 OueHka BNUAHWA 4YKUcna yoapoB MOMHWKW Ha
B3Y wvnu rpynny B3Y

7.2 OueHKa 4acToTbl BAWAHWA BCMBLILIEK MOMHWM HA BETPOBYIO
TypGUHY UK TPyNNy BETPOBLIX TYPGUH

7.3 OueHka pycka NoBpeXaeHuA

7.3 OueHka pycka NnoBpeXxaeHusa

8 MonHwuesalwmMTa oTaenbHbIX KOMNOHeHToB BAY

8 MonHuesalmMTa OTAENbHbIX 3NIEMEHTOB BETPOBON TYPOUHLI

8.1 Obwue nonoxeHus

8.1 OBbwue nonoxeHus

8.2 NNonactu

8.2 Nonactu

8.3 NoHgona v Apyrve aneMeHTbl KOHCTPYKLUMA

8.3 loHOona v Apyrue aneMeHTbl KOHCTPYKLUMK

8.4 MexaHudecku NpyBoa U cUcTEMa YCTaHOBKU
Ha BeTep

8.4 MexaHu4yeckuii NpUBOAHOW MEXaHWU3M U CUCTEMA YrpaBneHua
NMOBOPOTOM

8.5 OnexkTpudyeckue HU3KOBONBTHLIE CUCTEMBI,
AMNEeKTPOHHbIe CUCTEMbI U MX KOMMOHEHTHI

8.5 SJ'IEKTpVI‘-IeCKVIE H3KOBONbTHbIE CUCTEMDBI, a8 TaKXKe 3INEKTPOH~
Hbl€ CUCTEMbI U YCTAHOBKW

8.6 QHEKTDMLIBCKVIE CHUCTEMDbI BbICOKOIo Hanps»KeHn:A

8.6 DneKkTpuyeckre BbICOKOBOMNLTHbIE CUCTEMDI

9 Cuctema 3azemneHusa BAY

9 3aszemneHne BeTPOBbIX TypOMH

9.1 Obwwue nonoxeHus

9.1 OB6wume nonoxeHus

9.2 YpaBHMBaHWe NOTEHLMAN0B

9.2 3KkBUNOTEHUMANBHOE COEAUHEHNE

9.3 GnemeHTbl KOHCTPYKUMK BOY

9.3 OneMeHTbl KOHCTPYKUMK

9.4 Paamepkl anekTpogos

9.4 Pa3zmephbl anekTpoacse

9.5 McnonHeHWe U TexHU4eckoe obcnyxueaHue

9.5 VcnonHeHWe 1 TexobcnyuBaHUe cUCTEeMbl 3a3eMNeHns

10 BesonacHocTb NnepcoHana

10 BesonacHocTb NnepcoHana

11 JokymeHTauus cucTeMbl MONHWE3ALLUTHI

11 JokymeHTauus cucTemMbl MOMHUE3aLLNTI

11.1 OBLwme nonoxeHus

11.1 OBwme nonoxeHus
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CTpyKTypa HaCTOSLLEro cTaHaapTa

CtpykTypa mexayHapogHoro ctaHaapta M3K 61400-24:2019

11.2 [okymeHTauua, Heobxoguman ons aHanuaa
KOHCTPYKLIMK

11.2 JokymeHTauus, HeobxoomMmas Bo BpeMsi OLUEHKM KOHCTPYKLMK

11.3 MHpopmauus o nnowagke pasmelleHusa B3Y

11.3 NHhopmMmaLmst No KOHKPETHOW nnoLanke

11.4 MHdpopmauma ansa pyKoBoACTBa No NpoBeEpKe
CM3

11.4 JokymeHTauusa, npeqocTaBnsgemas B pyKoBOACTBaxX Ans MH-
cnekuyun CM3

11.5 PykoeoacTBa

11.5 PykoBoacTea

12 MNpoBepkn cMCTEMbI MOMHUE3ALUTEI

12 NHcnekums CUCTEMbl MOMHUE3ALLUTI

12.1 O6bem npoBepok

12.1 Ob6bEM MHCNEeKUUKn

12.2 MNopagok NnpoBeaeHWA NPOBEpoK

12.2 MNopsgok NpoBedeHns MHCTEKLWIA

12.3 TexHu4eckoe obCnyKMBaHUE

12.3 TexobcnyxuBaHue

Mpunoxenve A MonHuesawmrta Maneix B3Y
(MpunoxeHwe M)

MpunoxeHue A BozgencTBre MOMHUM Ha BETPOBbIE TYPOUHbI

Mpunoxenne B BosgeictBue mMonHum Ha B3Y
(MpunoxeHne A)

MpunoxeHune B OueHka BO3AENCTBUA MOSTHUM

Mpunoxenne C Metogel ucneitanui (Mpunoxe-
Hue D)

MpunoxexHme C MeToakl 3awWMTel nonacTen

Mpunoxernne D OueHka BO3OENCTBMA MOIMHUK
(MpunoxeHwe B)

MpunoxeHune D MeToabl UCNbITAHUA

Mpunoxenne E Knaccudmkaums noBpexaeHMs
MOMHWEeRn Ha ocHOBe MeHemkMeHTa pucka ([lpwm-
noxeHue K)

MpunoxeHue E NpumeHeHe MONHWMEBOW 0OCTaHOBKM 1 30H MOI-
HuesawwmTel (3M3)

Mpunoxenne F MonHveBas obctaHOBKA M 30HbI
MonHuesawuTbl (MpunoxeHue E)

[Mpunoxexue F Boibop 1 ycTaHOBKa cornacoBaHHOR 3awmTel Y3I1
Ha BeTpoBoW TypbuHe

Mpunoxenne G 3awwmTta nonacten ([punoxenne C)

rlleJ'ID)KEHVIe G CBE,EI,GHMH no MmetTannu3aynn, 3KpaHMpPoBaHWKO U
MeToaam YyCTaHOBKU

MpunoxeHue H MNpoBepka cxoacTBa KOHCTPYKLMWK
nonacTel ¢ KOHCTPYKUWMAMM NnonacTei, ucnbiTaH-
HeiMu paHee ([punoxeHue N)

Mpunoxernve H MeTogbl KOHTponst ANSA UCMBITAHUA Ha YCTOWYK-
BOCTb Ha CUCTEMHOM YPOBHE

MpunoxeHue | MNMpoBepka agekBaTHOCTU METOAOB
YWCMNEHHOTO aHanusa, UCMonb3yeMblx NpW cosga-
HWUW 30H MonHKWe3awnTel (MpunoxeHue O)

MpunoxeHue | Cuctema 3azemneHuns

MpunoxeHue J WcnbiTaHue Bpallalolwmxea ane-
MeHTOB ([MpunoxeHune P)

MpunoxeHue J Mpumep onpeaeneHUsa ToYek U3MepeHus

Mpunoxernve K YMmeHblleHWe BNWSHWUA MarHuT-
HbIX MOMEeW, BO3HMKAKLWMX MPW yaape MOIHUK
(Mpunoxenune G)

Mpunoxerue K Knaccudukaums noBpexxaeHua MONHUER Ha Oc-
HOBE MeHeMKMeHTa pucka

MpunoxeHue L Beibop 1 moHTax Y3UI (Mpuno-
weHue F)

MpunoxeHue L CuctemMbl MOHUTOPWHIa

MpunoxerHne M MeTodbl NCNbITAHUIA HA YCTOWYN-
BOCTE Ha ypoBHe cucTeMsl (Mpunoxerue H)

MpunoxeHne M MeToguueckve ykasaHus No marnbliM BETPOBbLIM
TypbuHam

MpunoxeHue N Cructemsl 3asemnennsa BOC (Mpn-
noxeHue Q)

MpunoxeHne N MeTogMyeckne ykasaHusa no Bepudukalmm cxon-
cTBa nonacTen
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OkoH4YaHue mabnuubi 6.1

CTpyKTypa HacTosLero cranaapta

CTpyKTypa MexayHapoaHoro ctaHgapta MOK 61400-24:2019

MpunoxeHue O Cuctema 3asemnerHuns B3AY (Mpu-
noxexue |)

anJ’IOH{eHMe O MeTtoguyeckne YKa3aHuA no sanvugauun MeToaoB
YMCNeHHOro aHanna3a

MpunoxeHue P Cuctembl MoHUTOpuHra (Mpuno-
*eHue L)

anJ’IOH{eHMG P WcnbiTaHue BpallaUWKnxcA anemMeHToB

Mpunoxenue Q [Mpumep onpepeneHus ToYek
M3MEepeHWs npu OnpefeneHWn HenpepbIBHOCTH
(Mpunoxexue J)

MpunoxerHwe Q CucTeMbl 3a3eMNeHns ANA BETPO3NEKTPUYECKUX
CTaHUMR

MpunoxeHue JA CeBegeHWs 0 COOTBETCTBUN CCbl-
MOYHBIX HALUWOHAMNBHBLIX U MEKIOCYAapCTBEHHbIX
CTaHOapTOB MeXOyHapoOHbIM CcTaHgapTam, Wc-
MoNb30BaHHLIM B KAYECTBE CChINOYHbIX B NpUMe-
HEeHHOM MeXOyHapo4HOM cTaHgapTte

bubnuorpadous

MpunoxeHue b ConoctaBneHne CTPYKTYpbl Ha-
CTOALLEro CTaHAApTa CO CTPYKTYPOW MPUMEHEH-
HOro B HEM MEXOYHAPOOHOro cTaHaapTa

Bubnuorpadcwmsa

I pnMmedHaHune — [Nocne zaronoekoB I'IpVIJ'IO)KEHVII;"! HacToAWlEero ctaHaapta npueedeHbl B ckobkax oboaHave-
HUA aHanorMyHbIX MM HDMHOH{BHMI?I MeXOyHapoaHOoro ctaHgapTa.
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