GEOEPANBHOE AFEHTCTBO
Nno TEXHWYECKOMY PErYnMPOBAHWUIO U METPOINOIMA

HAUMOHANBbLHbLIN TOCTP
0P CTAHLAPT — 5A4181—

POCCUMNCKOM
2023

®EQEPALUMN
(MOK 61400-1:2019)

BeTpoaHepreTuka

YCTAHOBKW BETPO3HEPITETU4YECKUE

YacTtb 1

TexHuuyeckue TpeboBaHus

(IEC 61400-1:2019,
Wind energy generation systems — Part 1: Design requirements,
MOD)

U3panue odmuymansHoe

MockBa
PoccHUICKMIt MHCTUTYT CTAaHAAPTU3aLMMU
2024

GostExpert.ru
https://GostExpert.ru/gost/gost-54418.1-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68258
https://gostexpert.ru/gost/gost-54418.1-2023?utm_source=pdf&utm_medium=68258&utm_term=page

FOCT P 54418.1—2023

Mpeancnoeue

1 NMOOIOTOBMNEH ®oHooM WHAPAcCTPYKTYpHbIX U 0bpasoBaTenbHbIX MNporpamMm W oBLLECTBOM
C orpaHudeHHo#h oTBeTcTBeHHocTelo  «BUBCX-BO3OBHOBNAEMBIE WCTOYHUKIA  3BHEPTA»
(000 «BUIBCX-BM3») Ha ocHoBe COBCTBEHHOrO nepeBoda Ha PYCCKUMIA A3bIK aHMMOA3bIYHOW BEPCMM
cTaH4apTa, yKa3aHHoro B NyHKTe 4

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

3 YTBEPX/EH W BBEJEH B JEWCTBWE MMpukazom ®enepanbHOro areHTCTBA MO TEXHUYECKOMY
perynnpoBaHnio u metTponoriun ot 29 gekabpsa 2023 r. Ne 1768-cT

4 HactoswuMin cTtaHgapT SBNSeTCsS MoAUMULMPOBAHHLIM MO OTHOLEHWIO K MeXAyHapoaHOMY CTaH-
napty M3K 61400-1:2019 «Cwucrtembl BeTpoaHepretudeckne. Yacte 1. TpeboBaHWs K MpPOEKTUPOBaHUIO»
(IEC 61400-1:2019 «Wind energy generation systems — Part 1: Design requirements», MOD) nytem uame-
HEHWA OTAENbHbIX pas (CNnoB, 3HAYEeHWI NoKalaTeneln, CChiNOK), KOTOPbLIE BbIAENEHEl B TEKCTE KYPCUBOM, a
TaKKke NyTeM U3MeHeHWUsl ero CTPYKTypbl ANS NMpUBEAEHUS B COOTBETCTBUE C NpaBuNamMu, YCTaHOBMEHHbLIMU
B NOCT 1.5 (nogpasgensl 4.2 n 4.3).

BHeceHVe yKkasaHHbIX OTKIOHEHWA HampaBneHO Ha y4eT NoTpebHOCTer HauMOHaNbHOW 3KOHOMMWKM
Poccuinckon ®epgepaumnu n ocobeHHOCTEN POCCUACKON HALMOHaNbHOM cTaH4apTU3aLuu.

HavmeHOBaHMe HacToALWEro cTaHaapTa M3AMEHEHO OTHOCUTENBHO HAMMEHOBAHUWA YKA3aHHOIO MexXay-
HapofgHoro ctaHgaprta anga npueseaeHus B cooteetcteue ¢ FTOCT P 1.5—2012 (nyHkT 3.5).

TpeboBaHusa k BbIbopy B3Y no ycnoBnsiM COOTBETCTBUS MIOLLaAKe pasMelleHns npMeedeHsl B 4oNos-
HUTENbLHOM NpunoxeHuu JA.

CeefeHus 0 COOTBETCTBUM CChINOYHbIX HALMOHANbHbBIX CTaHAAPTOB MeXOyHapoAHbIM CTaHgapTaMm, uc-
NMOMNb30BAHHLIM B KAYECTBE CChIMOYHbLIX B MPUMEHEHHOM MEXOYHApOAHOM CTaHaapTe, NpUBEAEHLI B AOMOI-
HUTENLHOM npunoxexun O6.

ConocTaeneHune CTPYKTYpbl HACTOSILLErO CTaHAAapTa Co CTPYKTYPOW MPUMEHEHHOTO B HEM MEXAyHapoa-
HOro cTaHgapTa npyMeefeHo B AOMNOSTHATENbHOM npunoxeHun OB

5 B3SAMEH IOCT P 54418.1—2012 (M3K 61400-1:2005)

lNpasuna npumMmeHeHUss HacmosAweao cmaHdapma ycmaHosfeHbl 8 cmambse 26 @edepanbHOz0 3aKoHa
om 29 uroHsa 2015 2. Ne 162-03 «O cmandapmu3sauyuu e Pocculickol ®@edepayuu». MHgopmayus ob us-
MeHeHUSX K HacmoswemMy cmaHO0apmy nybrukyemcs 8 exez00HOM (0 COCMOSHUK Ha 1 AHeaps meKyuwieao
e2o0a) uHghopmayuoHHOM ykazamene «HayuoHansHele cmaHndapmel», a oguyuanbHbil Mmekcm uamMeHeHul
U onpagoK — 8 EXEeMeCHYHOM UHOpMauUOHHOM ykalamene «HayuoHanbHbie cmaHOapmel». B cnydae
rnepecMmompa (3aMeHbl) unu ommMeHbl Hacmosauweao cmaHdapma coomeemcmayrouwee ygedomneHue bydem
onybnukosaHo 8 bnuxaluweMm 6binycKe eXeMecsyHo20 UHOPMaUUOHHO20 ykasamesns «HayuoHanbHble
cmaHOapmbi». Coomsemcemayoujasa UHGopmayus, yeedoMIeHUe U MeKCmbl pa3Mewaiomcs makxe 8 UH-
hopmalUoHHOU cucmeme obuieao nob308aHuss — Ha oguuuansHoM calime @edepanbHo20 azeHmemea no
MEexHUYeCcKOMy peaynuposaHuto U Memponoauu 8 cemu MHmepHem (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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rOCT P 54418.1—2023
(M3K 61400-1:2019)

HAULUWOHANBbHBIWA CTAHOAPT POCCUMNCKOWN PEOQOEPALULWUMK

BeTposHepreTuka
YCTAHOBKW BETPO3HEPITETUYECKMUE
YacTte 1
TexHu4eckue TpeGoBaHUA

Wind power engineering. Wind turbines. Part 1. Technical requirements

Oarta eBegeHna — 2024—02—01

1 ObnacTtb NnpumMeHeHunA

HacToswmi ctanaapT pacnpocTpaHaeTcs Ha BETPO3HepreTuyeckve yctaHosku (BAY) n yctaHasnveaet
TexHu4eckue TpeboBaHusa K Takum BIY.

CranpapT Takke NpuMeHUM ANs BeTpoaHepreTudecknx ctaHumin (B3C) B wacTu Beibopa, paamelleHuns,
BBOOA B 3KCMMyaTaLuio, 3KCnnyatauum u obecnyxmueaHus B3Y.

HacToswmi ctaHaapT pacnpocTpaHseTcs Ha Bce nogcvcteMbl BAY, B TOM Yncne Ha yCTpOACTBa ynpas-
NEeHUsA W 3alUWNThbl, BHYTPEHHWE 3MNEKTPUYECKWE MOACUCTEMbI, MEXaHUYECKNE MOACUCTEMbI U HECYLLME KOH-
CTPYKUMN.

B3Y manoi MoWHOCTW AOMKHbI OTBEYaTh TpeboBaHMAM HACTOALEro cTaHgapTa B YacTu, He NPoTMBO-
pevawen FOCT P 54418.2. BQY mopckoro 6a3vpoBaHns Takke OOIMKHBI OTBEYaTk COOTBETCTBYIOLLMM A0MNON-
HUTENBHBIM TpeboBaHuaMm (cMm. [1]).

HacTtoswmi ctaHaapT yctaHaenusaeT TpeboBaHus, obecnevnsatowne 6e30nacHoOCTe KOHCTPYKLWK, Me-
XaHUYECKWX, INEKTPUYECKUX CMCTEM M cucTem ynpaeneHuss B3Y. TpeboBaHus HacTosilero ctaHgapTa pac-
NPOCTpPaHATCA Ha pa3paboTKy, M3roTOBMEHME, YCTAHOBKY, 3KCMMyaTauulo U TeXHWYeckoe obcnyxuBaHue
B3Y, a Takke gpyrue atansl XU3HeHHOro uukna B3Y.

2 HopmaTuBHbIE CCbINKKU

B HacToAwweM cTaHgapTe UCnoNb30BaHbl HOPMATUBHbBIE CChIMKW HA CNeayolwme JOKYMEHTLI:

FOCT 2.102 EduHas cucmemMa KOHCMpyKmMopckol dokymeHmayuu. Budbl u KOMMIEKMHOCMb KOH-
CMPYKMOPCKUX OOKYMEHIMo8

FOCT 12.2.003 Cucmema cmaHdapmoe b6e3onacHocmu mpyda. ObopydosaHue npou3godcmeeHHoe.
O6uwue mpebosaHusa bezonacHocmu

FOCT 12.2.007.0 Cucmema cmaHdapmos be3zonacHocmu mpyda. M3denus anekmpomexHUYecKue.
Obuwue mpeboeaHus bezonacHocmu

FOCT 12.3.002 Cucmema cmaHOapmoe 6e3onacHocmu mpyda. [lpoueccsl npou3so0CmMeeHHbIE.
Obuwue mpebosaHusa bezonacHocmu

FOCT 12.3.009 Cucmema cmanOGapmog besonacHocmu mpyda. Pabombi moepy304HO-pasepy304HbIe.
O6uwue mpebosaHusa bezonacHocmu

FOCT 14254 (IEC 60529:2013) CteneHu 3awuTsl, obecnedmBaemsie obonodvkamu (Kog IP)

FOCT 15846 [lpodykyus, omnpaensemas 8 palioHs! KpatiHezo Cegepa U npupagHeHHbIe K HUM Mecm-
Hocmu. Ynakoeka, MapKupoeKka, mpaHCcrnopmupogaHue U xpaHeHue

FMOCT 18854 (ISO 76:2006) MogwwunHMKM kaveHusa. CTaTudeckas rpy3onogbeMHOCTb

MapaHune ochbuumnansHoe
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FMOCT 18855 (ISO 281:2007) MopowunHukn kadenns. JuHamuyeckasn rpy3onogbeMHOCTb M HOMUHAnMb-
HbIV pecypc

FOCT 21354—87 [lepedaqu 3ybyamble YUTUHOPUYECKUE 380MbEEHMHbIE 8HEWHEe20 3auerieHus.
Pacyem Ha npoyHocmb

FOCT 26653 lNodeomoska 2eHepaibHbIX 2py308 K mpaHcrnopmuposaHu. Obuwue mpebosaHusa

FOCT 27751 HadexHocmb cmpoumernsHbIX KOHCMpPYyKUul U ocHogaHul. OCHO8HbIE MOMNoXeHUs

MOCT 29322 (IEC 60038:2009) HanpspkeHWa cTaHOapTHbIe

rOCT 30804.6.2 (IEC 61000-6-2:2005) COBMECTMMOCTb TEXHUYECKWX CPEACTB 3MEeKTPOMarHuTHas.
YCTOMYMBOCTb K 3MNEKTPOMAarHUTHbIM MOMEexXaM TEeXHUYEeCKUX CPenCcTB, MPUMEHAEMbIX B MPOMbILIEHHbLIX
30Hax. TpeboBaHWUs 1 METOObl UCMBITAHWUA

FTOCT 32144 3nexkmpuydeckas aHepaus. COBMEecmuUMOCmb MEXHUYECKUX cpedcmea anekmpomMaaHum-
Has. Hopmbl kasecmea snekmpuyeckol sHepauu 8 cucmemax 3rnekmpocHabxeHuss 0bujea20 HazHa4eHust

MOCT IEC 60034-1 MawwuHbl 3nekTpuyeckme spawlawwmecs. Hacte 1. HomuHanbHble 3Ha4YeHus napa-
MEeTPOB M 3KCMMyaTaLMOHHbIE XapaKTepUCTUKA

MOCT IEC 60664-3 KoopauHauua wdonauun aAna obopyooBaHWA HU3KOBOMLTHbIX cUcTeM. YacTb 3.
Vcnonb3oBaHWe NOKPLITUIA, repMeTU3aLmm 1 (DOPMOBKW AN 3aLlUThl OT 3arpsA3HeHNs

FMOCT IEC 61439-1 YcTpoicTBa KOMMMEKTHbIE HW3KOBOMbLTHbIE pacnpedeneHuss v ynpaeneHus.
Yactb 1. O6wwme TpeboraHus

rOCT IEC 61439-6 Hwu3koBOnbTHbIE KOMMNMEKTHbIE YCTPOWCTBA pacrnpedeneHus W ynpaBneHus.
YacTtb 6. Cuctembl cOOpHbIX LWWH (LLUIMHONPOBOAbI)

FOCT ISO 13849-1 BesonacHocmb obopydosaHusi. 3nemMeHmbl cucmeM ynpaeneHusi, ces3aHHble C
6esonacHocmero. Hacme 1. Obujue nNpuHYUNbl KOHCMPYUPOBaHUS

rOCT P 2.601 EduHas cucmema KOHCmMpPyKmMopcKol GoKyMeHmauuu. 3KcrnyamayuoHHble O0KyMeHmbI

FOCT P 27.102 HadexHocme 8 mexHuke. HadexHocme o6bexkma. TepMuHbl U onpedeneHus

rOCT P 50571.5.52/M3K 60364-5-52:2009 3nekTpoycTaHOBKM HWM3KOBOMLTHBIE. YacTb 5-52. Breibop u
MOHTaX anekTpoobopyaoBaHWs. ONeKTPONPOBOAKM

rOCT P 50571.5.54/M3K 60364-5-54:2011 3OnekTpoyCTaHOBKWM HM3KOBOMbTHbIE. YacTe 5-54. Bribop
W MOHTax anekTpoobopynoBaHusA. 3a3emnsiollme yCTPONCTBA, 3allUTHbIE NPOBOAHMKN U 3aLLMTHbIE NPOBO-
OHWKW ypaBHMBaHWA NOTEHUMANO0B

FOCT P 51237 HempaduuyuoHHasa sHepeemuka. BemposHepeemuka. TepMuHbl U onpedeneHust

FOCT P 51990 HempaduuyuoHHas aHepeemuka. BempoaHepaemuka. YecmaHo8KU 8emposHepaemuye-
ckue. Knaccughukayus

rOCT P 51991 HempaduyuoHHas aHep2emuka. BempoaHepaemuka. YcmaHogKku semposaHepaemuye-
ckue. Obwue mexHuyeckue mpebosaHus

rOCT P 54125—2010 (MCO 12100:2010) beszonacHocmb MawuH u obopydoesarus. MNpuHyunsl obe-
cneyeHus be3onacHocmu Mpu MPOEKMUpPO8aHuU

FOCT P 54418.2 (MOK 61400-2:2006) BosobHoensemas sHepeemuka. BemposHepzemuka. Ycma-
HosKU gemposHepzemuyeckue. Yacmpb 2. TexHuuyeckue mpebosaHUA K MarnbiM 8empo3HepaemuyecKum
ycmaHosKam

FOCT P 54418.4 BosobHosnsemas aHepaemuka. BemposHepaemuka. YcmaHO8KU 8empoaHepeemu-
yeckue. Yacmeb 4. lNpoekmuposarue mpaHcMuccul 8empoycmaHo8oK. TexHuYyeckue mpebosaHus

FOCT P 54418.12.1 (M3K 61400-12-1:2005) BosobHosnsemas sHepeemuka. BemposHepeemuka.
YcmanHosku semposHepeemudeckue. Yacme 12-1. MismMeperHue MowHocmu, esipabamsigaeMol 6emposnex-
mpudeckuMU ycmaHogkamu

FOCT P 54418.21 (M3K 61400-21:2008) BosobHoensemas sHepeemuka. BemposHepaemuka. Ycma-
HOBKU sempo3Hepeemuyeckue. Yacme 21. MiaMepeHue U oyeHKa xapakmepucmuk, cesasaHHbIX ¢ kKadecmeom
3MEeKMPUYECKOLU IHEP2UU, BEMPOIHEP2EMUYECKUX YCMaHOBOK, MOOKTHYEHHBIX K 3/TeKMpUYECcKol cemu

rOCT P 54418.24 (M3K 61400-24:2010) BosobHoBnsemas aHepreTvka. BeTpoaHepreTuka. YcTaHoB-
KW BETPO3HepreTuyeckue. Yacts 24. MonHuesawmnTa

FOCT P 54418.27.1—2019 (M3K 61400-27-1:2015) YcmaHosku sempoaHepaemuyeckue. Yacme 27-1.
Obuwue umMumayuoHHeie MoOernu 8eMpPO3HeP2eMUYECKUX YCMAaHOBOK, MPUCOEOUHEHHbLIX K 3HepaocUcmeMe

FOCT P 55190—2022 Ycmpolcmea koMmnjiekmHdblie pacnpedenumerbHbie 8 Memarnnudyeckol obo-
nouke (KPY) Ha HoMuHansHoe HanpsikeHue 0o 35 kB. Obwue mexHuyeckue ycrnoausi

roct P 55589 (M3K 60050-415:1999) MexdyHapoOHbIl 3/1eKmpomexHuU4ecKkul croeapeb.
Yacmeb 415. YemaHoeku semposHepaemuyeckue. Cucmembl 2eHepuposaHUsi 3M1eKmposHepauu

2
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FOCT P 55890—2013 EduHas aHepzemuyeckas cucmema u u3onuposaHHo pabomarowjue 3Hepzo-
cucmemsi. OnepamugHo-Oucnemyepckoe ynpaeneHue. PeaynuposaHue 4acmomsi U MepemokKos akmugHoU
MowHocmu. Hopmbl u mpeboearus

MOCT P NCO 2394 KoHcTpykuuu ctpouTensHble. OCHOBHEIE MPUHLMMBI HAAEXHOCTH

FOCT P MCO 9001 Cucmembi MeHedxMeHma kadyecmea. TpebosaHus

MOCT P NCO 12491 MaTtepuanbl U nagenns ctpoutenbHble. CTaTUCTUYECKne MeToabl KOHTPONS Ka-
YyecTea

MOCT P NCO 12494 OcHOoBbI MPOEKTMPOBaHUA CTPOMTENbHBIX KOHCTPYKUuiA. Onpeaenexve rononeq-
HbIX Harpy3ok

MCT P M3K 60204-1 BesonacHocTe MawwH. J3nekTpoobopyjoBaHve MalWH W MeXaHU3MOB.
Yactb 1. Obwme TpeboBaHus

MOCT P M3K 60664.1 KoopguHauua wuzonaumu ana obopynoBaHWs B HU3KOBOIBLTHbIX CUCTEMAaX.
YacTb 1. MNpuHUKMNLI, TpeDOBaHMS U UCMbITAHUSA

FOCT P M3K 61508-1—2012 ®yrkyuoHanbHas 6e3onacHocme cucmeM 3MeKmpuUYecKuX, 31eKmpoH-
HbIX, ApOo2paMMUupyeMbiX 3NIEKMPOHHLIX, c8A3aHHbIX ¢ 6e3onacHocmeio. Yacme 1. Obujue mpebosaHus

FOCT P M3K 61508-6 @yHkyuoHaneHas 6e30macHOCmb cuUCMEM 3eKMPUYEeCcKUX, 3M1eKMPOHHBIX,
npozpamMmMupyeMbix INeKmMpPOHHbIX, c8A3aHHbIX ¢ besonacHocmer. Yacmb 6. Pykogsodcmeo no npumMeHeHUo
FOCT P M3K 61508-2 u rOCT P M3K 61508-3

rCT P M3K 61800-4 CucTeMbl CUMOBbIX 3MEKTPOMPUBOAOB C pPeryiMpyeMoi cKopocTbio. YacTb 4.
Obuwmne TpeboBaHUA. HOMWHANbHbIE TEXHUYECKME XapaKTepUCTUKN CUCTEM CUMNOBBIX MPUBOOOB NepeMeHHOoro
Toka cBbiwe 1000 B u He Bonee 35 kB

FOCT P M3K 62061—2015 BbeszonacHocmb obopydosarusi. @yHkyuoHaneHass 6esonacHocms Ccu-
cmeM ynpasneHusi 3NeKmpuyeckux, 3MeKmpoHHbIX U NPo2paMMupyeMsiX 3AeKMPOHHbLIX, C8s3aHHbIX ¢ be3-
0nacHoOCMkbH

FOCT P M3K 62305-4 3awmTa OT MOnHUK. YacTb 4. 3alMTa anekKTpU4eCcKMX 1 3NeKTPOHHbIX CUCTEM
BHYTPU 34aHUA U COOPYKEHUN

CIm 14.13330.2018 «CHwuI 11-7-81 CTpouTensCTBO B CEMCMUYECKMX PaNOHaX»

MpumeyaHue—Tlpu NONb30BaHWU HACTOALLMM CTAaHAAPTOM LienecoobpasHo NpoBepKTL OEACTBUE CCbINOYHbBIX
CcTaHOapToB (CBOOOB NMpaewun) B WHOPMAaLMOHHOW cucTeMe obulero nosib3oBaHUA — Ha odmumansHom canTte Pege-
panbHOro areHTCTBa Mo TEXHUYECKOMY PEryrMpoBaHuio U METPONornn B ceTu VIHTEpPHET MMy No eXXerofHo n3gaBaemomy
WHbopMaLMOHHOMY yKa3aTenk «HauuoHanbHble CTaHOapThl», KOTOPbIA onybrnMkoBaH Mo COCTOsAHMIO Ha 1 AHBapsa Te-
KyLLEero roga, 1M no BbIMyCKaM E€XeMEeCHYHO M3aaBaemoro MHopMauMoHHoro ykasaTtens «HauuoHanbHble cTaHgapTei»
3a TeKyLlMWiA rod. Ecnu 3amMeHeH CCbINOMHbIA JOKYMEHT, Ha KOTOPLIA OaHa HeaaTUMpPOBaHHAsA CCbiNka, TO peKoOMeHOyeTcs
UCMONb30BaTh OEWCTRYIOLLYH BEPCUID 3TOMO AOKYMEHTA C YY4ETOM BCEX BHECEHHbLIX B AaHHYHO BEPCUI0 U3MEHEHUIA. Ecniun
3aMEHEH CCbINOYHbIA OOKYMEHT, HA KOTOPLIA faHa JaTUpOBaHHAaA CChINKa, TO PEKOMEHAYETCHA UCNONb30BaTbL BEPCUI 3TO-
ro JOKYMEHTA C yKa3aHHbIM BbILLE rOA0M yTBepaeHust (NpuHATUS). Ecnmn nocne yTBepxaeHUsa HACTOSALLEro cTaHaapTa B
CCBbINOYHbIA AOKYMEHT, HA KOTOPbLIW JaHa OAaTMpOBAaHHAA CChINKa, BHECEHO M3AMEHEHWEe, 3aTparMBaloLLEee NMOMOXEHWE, Ha
KOTOpOE AaHa CChINIKa, TO 3TO MNONOKEHWE PEKOMEHAYETCH NPUMEHATL Be3 yyeTa aHHOro M3MeHeHUA. Ecnu CCbINOYHbIN
OOKYMEHT oTMeHeH Be3 3aMeHbl, TO NMOMNoXeHve, B KOTOPOM [aHa CChiNKa Ha Hero, pekoMeHyeTcs NpUMEHATE B YacTu,
He 3aTparMBaloLllen aTy ccbinky. CBeAeHUsA 0 OeACTBMW CBOAOB NpaBun Uenecoobpa3Ho npoBepuTh B PeaepansHom WH-
dopmMaLMoHHOM (hoHAe CTaHOapTOB.

3 TepmMuHbI U onpegeneHus

B HacTosAweM ctaHaapTe npuMeHeHbl TepMuHel no FOCT P 51237, TOCT P 55589, TOCT P 27.102,
FOCT P MICO 2394, TOCT 27751, a Takke cneayrline TEPMUHBI C COOTBETCTBYHLLMMK ONpeaeneHusaMu:

3.1 BekTOp ckopocTu BeTpa (wind velocity): Bektop, yka3biBaloLnii HanpaBneHne OBMKEHUS 3NeMeH-
TapHoro obbema Bo3gyxa, OKpY)KalLWero paccMaTpMBaeMyo TOYKY; 3Ha4eHUe BEKTOpa paBHO CKOPOCTW ABK-
KEHMs 3TOro anemeHTapHoro obbema Bo3gyxa (1. €. MoKanbHOW CKOPOCTH BeTpa).

MpumeuaHune — Bektop ckopoctn B nioboi Touke, TakuMm obBpasom, ABMAETCH NPOM3BOAHON NO BPEMEHU OT
BEKTOpA NOMOXEHWUs anemMeHTapHoro obbema Bo3ayxa, NepemMeLLatoLLerocs Yepes paccMaTpruBaemMyo TOHKY.

3.2 BepTuKanbHbIA npodunb BeTpa (wind profile): 3aBUCHMMOCTE CKOpOCTM BeTpa MO BbICOTE B NpU-
38MHOM CIoe, onpeaensemMas Ana KOHKPETHOW MECTHOCTM HA OCHOBE U3MEPEHMIA CKOPOCTM BETPA Ha pasznund-
HOWM BbICOTE OTHOCUTENBHO 3EMHOW NMOBEPXHOCTH.
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MpumeyvyaHuns
1 OB6bIvHO Mcnonb3yemble NPogUNU ONUCELIBAKDTCA NorapuMuyeckummy 3asmcuMoctsamMu (1) unmn nokazarensHbIMU
dyHKUMAMU (2)

In(z/z,
V(2)=V(z) 2], )
In(z,/zy)
o
z
V(z)=V(z)| = . @
zr
roe V(z) — ckopocTb BETpa Ha BeicoTe Z, M/C;
Z — BbICOTa HaJ NOBEPXHOCTLID 3eMIH, M;
z, — 6a30Ban BLICOTA Haf, 3eMnel, cnonbayemas Ans NoCTpoeHua npodunsa, M;

Z, — MnoKa3aTerb LepoxoBaTocTy NOACTUNAIOLEH NOBEPXHOCTH, M;
0. — CTEneHb cOBuUra BeTpa (CTENeHHOW 3aKOH).

2 BepTtukanbHbI npoduns BeTpa TakKe HasbliBaloT «3akoH caBura BeTpa» (wind shear law).

3.3 pacnpegeneHre ckopocTu Betpa (wind speed distribution): ®yHkums pacnpeneneHuss BepoAT-
HOCTEeN, ucnone3yemMas Ang onvcaHusl pacnpegeneHns cKkopocTel BeTpa 3a NpogotKUTENbHbLINA Nepuog spe-
MEHM.

[MpumeyaHmne — Hanbonee yacto UCNoONbaYyOT OYHKUMIO pacnpedeneHun BepoaTHocTel Panes (pacnpepene-
Hue Panes), Po(V;), v dyHKuMo pacnpenenendns BepoaTHocTel Beibynna (pacnpenenenve Beiibynna), Py, (V).

Fr(Vp)=1-exp [*ﬂ(volzvave )2]?

P (Vo) = 1fexp[f(V0/C)k];

C- l‘(‘l +1]
ave — k s (4)

Vv,
Crf2, ecrmk =2

(3)

rae P(V,) — coBokynHaa qyHKLMA BEPOATHOCTH, TO €CTb BEPOATHOCTL, YTO V < Vy;
V, — npegensHoOe 3HaYeHue CKOpocTu BeTpa, M/C;
Ve — CpeaHee 3HaveHWe CKopocTW BeTpa, M/c;
C — napameTp macwTtaba pacnpegeneHus Benbynna;
k — napameTp chopMel pacnpegeneHuna Benbynna;
I' — ramma-gyHKumA.

O6a napametpa C 1 k MOXHO OnpedenuTe Ha OCHOBE M3MepeHHbIX AaHHbIX. PacnpegeneHue Panes noeHTUYHO
pacnpegeneHuio Bebynna npn k=2, a Cwu V. yooBNeTBOPAIOT ycnosuam (4) npu k = 2.

DYHKUMW pacnpefeneHns BeipaxaioT COBOKYMHYI0 BEPOATHOCTb TOMO, YTO CKOPOCTb BETPA HWbke, Yem V. Takum
obpasom, (P(V,) — P(V5)), ecnu oHa ouUeHMBaETCA MeXOy yKasaHHbIMU npegenamu Vy u Vo, yKaxeT A0Mo BPeMeH, B
TEe4YeHWEe KOTOPOro CKOPOGTh BETPa OCTAETCA B aTUX npegenax. [AuddepeHumposaHne yHKUMIA pacnpegeneHa gaeT co-
OTBETCTBYIOWME (PYHKUMK NNOTHOCT BEPOATHOCTMU.

3.4 cpeaHerogoBoe (3HaYeHue napameTpa) (annual average): CpefHee 3Ha4yeHue paga M3MepeHHbIX
AaHHbIX, JOCTaTOYHOro o6beMa 1M NPOACMKUTENBHOCTU, CNyKalllee ANs OLEHKW 0XMOaeMoro 3HaYeHus pac-
cMaTpMBaeMoro napameTpa.

MpumeyvyaHune — BpeMeHHOW MHTEpBan ocpegHeHUA OOMKEeH NpeacTaBnaTe coBOW Lenoe Yvcrno net, Y4Tobbl
YYECTb CE30HHBLIE U3MEHEHN:A aTMocdephl.

3.5 cpegHerogoBasa cKOpocTb BeTpa (annual average wind speed): CkopocTb BeTpa, OcpefHeHHas
KakK ykazaHo B 3.4.

3.6 3KkcTpemanbHaA cKkopocTb BeTpa (extreme wind speed): BenudnHa camoi BLICOKOW CKOPOCTUW Be-
Tpa, ycpeoHeHHOoM 3a nepuog t ¢, C exxeroqHoin BepoATHOCTLIO NpeBbileHns 1/N ons nepnona noBTOPAEMOCTH
N ner.

MpumeyaHnune — B HacTosawem ctaHgapte nepuopkl nostopaemoctu N = 50 net u N = 1 roa, uHTepeansl Bpe-
MEHW, 4R KOTOPbLIX ONpefenseTca cpeaHee 3HadeHue, coctaensoT £ = 3 ¢ u t = 10 MuH. B HacToAwem ctaHaapte npu
npoekTrpoBaHuy BAY ncnonb3yoTes akcTpeManbHble CKOPOCTY BETPa AN OnpefeneHnsa pacyeTHbIX Harpy3ok.

4
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3.7 cpepHnaAna ckopocTb BeTpa (mean wind speed): CpegHecTaTUCTMYECKUIA NMOKa3aTernb MIHOBEHHbIX
3Ha4YeHMn CKOPOCTM BETpAa, OCPedHEeHHbIX Ha 3agaHHOM Mnepuode BpeMeHW, NPOOONIKUTENbHOCTL KOTOPOro
MOXKET MEHATLCH OT HECKOMbKUX CEKYH 00 MHOTUX MNeT.

3.8 basoBas ckopocTb BeTpa (ana B3Y) V., (reference wind speed): OcHoBHan akcTpemanbHas xa-
pakTepucTWKa BeTpa, Ucnonb3yemas Ons knaccudukauun BeTPOSHEpPreTMYecKMX yCcTaHOBOK No BesonacHo-
CTW, paBHaa MakcUManbHOW pabodein ckopocTu BeTpa.

MpumedyaHne — BIY, oTHocAWanACA K kKnaccy ¢ 6a30BOW CKOPOCTHLHD Vref! OOMKHa BblAepXMBaTb KIMMaTu4de-
CKWe YCNoBUWA, B KOTOPbIX 3KCTpemMarnsHaa cpeaHsas 3a 10-MUHYTHLI MHTEpPBAan CKOPOCTL BETPA Ha BbICOTE OCKU BETPOKO-

neca c nepnogom noetopsemoctu 50 NeT MeHbLUe KUK paBHa 3To 6a30B0OI CKOPOCTH.

3.9 HoMuMHansHas ckopocTb BeTpa (ana B3Y) V, (rated wind speed): PacuetHas ckopocTs BeTpa, npu
KOTOPOI ONpeaensioT HOMWHamNbHY MOLHOCTL BAY, paBHas MMHUManbHOW CKOPOCTM BETpa Ha BbICOTE OCK
BETPOKOMeca Npy YCTOMYMBOM He TypByneHTHOM Haberawllem BO34yLLIHOM NOTOKe, MPY KOTOPOW AOCTUraeTcs
HOMWHanbLHaa MoLwHocTL BAY.

MpumedaHune— Tawxe ncrnonbayoT obosHadeHna V,n V.

3.10 HavanbHasa ckopocTb BeTpa (gna BAY) (start-up wind speed): MuHyMmaneHasi CKOpoCTe BeTpa,
NpW KOTOPOW BETPOKONECO/poTop HaYMHAET BpalleHue, npeononesas cobcTBEHHbIE CUMbl MHEPLIUN.

n pnMedYyaHune — Takke UCNONb3YKT TEPMWHbI « CKOPOCTb CTparnBaHWA Cc MecCta» Ui «CKOPOCTb CTparmBaHuAaA»

3.11 mmHumanbHasa pabovan ckopocTh BeTpa (ana B3Y) V,, (cut-in wind speed): HaumeHbLuasa cko-
pOCTb BETPaA Ha OCW BeTpOKoneca Npu yCTOMYMBOM He TypOyneHTHOM Haberatowem BO34yLUHOM NOTOKE, Mpu
koTopon B3Y HaumHaeT BhipabaTtbiBaTh 3MEKTPO3IHEPrut0, yepeaHeHHas 3a 10 MuH.

MpumedaHrune— Takwke ncnonbsyor obosHavenne V.

3.12 makcumanbHana pabovas ckopocTb BeTpa (ana B3Y) V,  (cut-out wind speed): HanGonbwas
CKOpPOCTb BeTpa Ha BbICOTE OCK BETpOKOMNeca npu ycToM4MBOM He TypbyneHTHom Haberatollem BO3OYLLIHOM
noToKe, NpW KOTOPOW pacyeTHas Npo4HOcTe B3Y nossonseTr npouseoguTb anekTpoaHepruio Bes noepexae-
HUK, ycpegHeHHas 3a 10 MuH.

MpumeyaHuns
1 MakcumansHasa pabovas CKopocTb BETpa onpefendeT MakcuMarbHYy Harpy3ky Ha KOHCTpyKuuio B3Y.
2 Takxe ncnonbayoT obosHaveHue V..

3.13 ckopocTb BeTpa B BhbibpaHHOW ToYke Bpallarollerocs BeTpoKonecal/poTopa (rotationally
sampled wind velocity): CkopocTb BeTpa, KoTopas BO34eMCTBYET Ha (DMKCMPOBAHHYIO TOYKY BpallaloLlerocs
BeTpoKkoneca/potopa B3Y.

MpnmevyaHue — Cnektp TypByneHTHOCTWM BeTpa B BblBpaHHOW TOYKe BpallawLlerocsi BeTpokoreca/poTtopa
onpeneneHHsiM obpa3oM OTNMYaeTCs OT HOPMAanbHOro crnekTpa TypOyneHTHocTW. Bpalwasck, nonacte nepecekaer Ha-
©GeratoLmin BO34YLWHbLIA NOTOK, KOTOPLIM M3MEHAETCH B NPOCTpaHCcTBe. [oaToMy pesynsTUPYHOLLMIA CNEKTP TYpOYNeHTHOCTH
copepuT BonbLUOe KONMMYECTBO BapMauuii U rapMOHMK, 00YCNOBMNEHHbIX YacTOTOW BpalLeHNs.

3.14 cpBwur BeTpa (wind shear): lameHeHWe ckopocTy BETpa B MNMOCKOCTW, MEpNeHauKynsipHON Hanpae-
NeHWo BeTpa.
3.15 nopbiB (gust): BHe3anHoe M3MeHeHWe CKOpoCTK BETpa.

MpumeyaHnue — [lopbiB BeTpa MOXKET OblTb OXapakTepW3oBaH BpPEMEHEM HapacTaHws, aMnnuTyood U
NPOOOIKUTENBHOCTLIO.

3.16 no Betpy (downwind): B HanpaBneHun rmaBHOro BEKTOpa CKOPOCTM BeTpa.

3.17 npoTtuB BeTpa (upwind): B HanpaBneHWW, NPOTMBOMNOMNOXHOM HanpaBNeHWD MaBHOIO BeKTopa
CKOpOCTHU BeTpa.

3.18 wHTeHcuBHOCTb TypbyneHTHocTu I (turbulence intensity): OTHoweHWe cpedHekBagpaTUHYHOMO
OTKITOHEHWSA CKOPOCTW BETPA K CpeaHen CKOpPOCTW BETpA, ONpeaeneHHon 13 Toro xe camoro Habopa Belbopok
M3MepEeHHbIX AaHHbIX CKOPOCTU BETpa, KOTopoe DepeTcs 3a yKasaHHbI neprog BpeMeHu.

3.19 macwTab TypbyneHTHOCTH (BO3AYyWHOro notoka) A, (turbulence scale parameter): [inmHa Bon-
Hbl, MPX KOTOpPOW GespasmepHas CrekTpanbHas NoTHOCTL dHePTUM MPOAOTIbHOM cocTasnsawen S, (1‘0).".:5%2
pasHa 0,05.

MpuMeyaHue— [nuHa BOMHbI, Takum o6pasom, onpeaeneHa kak A, = Vi, /f, rae f,S,(f,)/c3 = 0,05.
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3.20 cpepgHekBagpaTuM4HOe OTKNOHeHue TypbyneHTHocTH s, (turbulence standard deviation): Cpea-
HekBagpaTW4HOe OTKIIOHEeHWe NMPOOOMbHOM COCTaBMsAlOWEN TypOyrneHTHOW CKOpPOCTW BETpa Ha BbiCOTE OCH
BETpOKoneca.

3.21 nHepuuoHHaa obnacTb (inertial sub-range): MHTepBan 4acToThl cnekTpa TypOyneHTHOCTH, B KO-
TOPOM BUXpPEBOEe ABWXKEHWe, nocrne JOCTWXEHUS M30TPoNuW, NpeTepneBaeT nocnegoBarenbHoe paspyLlleHue ¢
He3Ha4uTenbHbLIM PaccesHUeM 3Hepruu.

Mpumeyanune— [Npu TMnoson ckopocty BeTpa 10 M/c MHepUManbHLIA NOgAMaNa30oH MMEET pasMepsl (Npumep-
Ho) ot 0,2 no 1 klu,.

3.22 nnowapka ana pasmeweHuss BAY (wind turbine site): MecTto pasmelwtenns B3Y, paboTtatowen
oTaoenbHo Unu B coctase BOC.

3.23 cBepeHus o nnowapgke (site data): [laHHble, oTHOCAWMECS K Nnowagke pasMmewenns BAY v onu-
ChlBaOLLME OKPYKaloLy cpeay, ceMcMuYeckne ocobeHHOCTU, rpyHT, 0COBEHHOCTM CETH NOOKITHYEHUS.

MpumevyaHne — CBeaeHUs, ONUCHIBAIOLME BETPOBOW MOTOK, AOMKHbI BbITE CTATUCTUYECKUMUW A@HHBIMW C
10-MuHYTHOW BEIBOPKON, eCnv He 3a4aH MHOW MHTepBar.

3.24 cnoxHbin naHgwadT (ana B3Y) (complex terrain): NaHgwadT, okpyxawLwWwuii nnowaaky pas-
MeLleHna B3Y, KOTOPLIR MMEET CYLLECTBEHHbIE M3MEHEHUS penbeda U NPensATCTBUA Ha NOBEPXHOCTU 3eMNU,
KOTOpble MOTYT BbI3BaTb UCKAXEHWe TeYeHWUsi BO3AYLIHOro NoToka, HaberatLlero Ha BETPOBYIO YCTaHOBKY.

3.25 BHewHue ycnoBuna (gna B3Y) (external conditions): ®akTopkl, oKka3biBawLle BO3OENCTBUS Ha
npouecc akcnnyartauuu B3Y, Bknoyas ycnosus okpyxawLlen cpefbl (BETPOBOWM pexum, TeMmnepaTypa, CHer,
roroneg v T. 4.) M YCNOBUS, HakNaAblBaeMble CETbI0 NOAKMIOYEHMWS], Talkke 3KCTPEMarbHbIE YCNOBUWSA, Hanpu-
Mep, 3EMINETPSACEHNS.

3.26 ycnoBuA oKpyxawuwein cpegbl (ona B3Y) (environmental conditions): MapameTpel, KoToOpbie
XapakTepuayrT haKkTopbl OKpYy:KalLlled cpedbl, BNUSOLWME HA 0cobeHHOCTU OyHKUMOHUpoBaHua BAY (cko-
poOCTb BETPA, BLICOTA HAZ YPOBHEM MOpPS, TEMMNEPATYPA, BNAXKHOCTL U NPOYNE NapameTphl).

3.27 BeTpo3HepreTudeckas yctaHoBKa; B3Y (wind turbine, wind turbine generator system): YctaHoe-
Ka, NpegHasHadYeHHas ans npeobpa3oBaHus 3HEPrUU BETPa B APYrue BUALI SHEPTUN.

MpumeyaHue — B HacTosLEE Bpemsi, eCri He OTOBOPEHO APYroe, UCMoNb3ya TEPMUHBLI BETPOSHEpPreThyeckas
ycTaHoBka (B3Y), nogpazymeBaloT BETPOANEKTPUYECKE YCTaHOBKMW, Npeobpasyloline SHEPTUI0 BETPA B 3MEKTPUYECKYIO
IHEPTHID.

3.28 BeTpoanekTpuieckana ctaHuusa; BOC (wind power station, wind farm): SnekrpocTtaHuus, cocTo-
Awas M3 AByx M bonee BETPOIHEPreTUYeCKMX YCTAHOBOK, MpedHasHavyeHHaa aAns npeobpaszoBaHua aHeprum
BETPa B SMEKTPUHECKYH SHEPTUIO.

3.29 BepTuMkanbHo-oceBas BIY (vertical axis wind turbine): B3Y, y KoTopoli ock poTopa pacnonoxeHa
BEpTMKanbHO.

3.30 ropusoHTanbHo-oceBaa BAY (horizontal axis wind turbine): B3Y, y koTopoi ock BETpokoneca pac-
nonoXeHa no4YTn napannensHo BEKTOPY CKOPOCTU BETpa.

3.31 B3Y cpegHen mowHoctu (medium wind turbine): B3Y MowHocTeo ot 50 go 250 kBT ¢ omeTae-
MOW nrowageo BeTpokoneca/potopa unu, B cnydyae BOY ¢ BeHTMNALMOHHON Tpy©oi unu baHgaxom, ¢ bone-
el 13 NnoLanen Ce4eHnsi Ha BXOA4E UMW BbIXoAe BEHTUNALMOHHON Tpy6bl unv baHgaxa bonbwe 200 M2, HO
He Gonblue 1000 m2.

3.32 ronpgona (nacelle): NomelweHwe, pacnonoxeHHoe HaBepxy DalHW ropu3oHTansHo-oceBoin BAY, B
KOTOPOM HaxoauTca TPaHCMWUCCUS U ApYrMe anemMeHThl BOY.

3.33 ctynuua (hub): YCTPOWCTBO, C MOMOLLbLK KOTOPOIO ocyllecTBnaeTca dhuKcauns nonactei BeTpo-
Koneca vnu nx cbopoydHbIX eOUHNL, Ha Bany BeTpoKoneca.

3.34 Hecywana kOHCTPYKUMA (support structure): Yacte B3Y, Bknovatowas 6aliHio n yHOaMeHT.

3.35 anekTpuyeckana cuctema BIY (wind turbine electrical system): CoBOKYNHOCTb aneKTpuYecKoro
obopynosaHua BHyTpU B3Y, BKkNoYas BbIBOALI, YCTPONCTBA 3a3eMIeHNs, ypaBHUBAHUA NOTEHUManoBs, cpen-
CTBa CBHA3W W NPOBOAKY, MpeAHa3HauYeHHY0 A 3a3eMeHns aNeKTPUYecKon CeTu.

3.36 6nokmpoBka (B3Y) (blocking): Cnocob npegoTBpalleHna B3anMHOro ABWXEHUA 3NEMEHTOB KOH-
CTpyKUMK M MexaHnamoB B3Y, Hanpumep, Bana BeTpokoneca/poTopa Wnn MexaHu3ma yCTaHOBKW Ha BETep.

MprvmevyaHne — BnoknMpoBka OCYLLECTBASETCH NP NOMOLLM pPasnnyHbIX YCTPOWCTB, KOTOpbIE HE MOTyT BbiTh
paccoefWHeHbl CNy4YanHo, Hanpumep, WTUATOB, LWTHIPEX, NanbUEB UMW APYrMX YCTPOWCTB (KpoMe 0BblYHOro MexaHuye-
CKOro TopMo3a).

6
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3.37 Topmos (brake): YcTpolicTBO, CnOCOBHOE CHMXaTb CKOPOCThL BETpOKoneca/poTopa UIv ocTaHas-
nuBaTh ero BpalleHune.

MpumedaHue— TopMO3 MOXKET NPUBOOUTLCS B AeNCTBME a3poANHAMUYECKU, UMETh MEXaHW4ECKIA UMK arnek-
TPWUYECKUA MPUBOA.

3.38 BbiBOALI B3Y (wind turbine terminals): Touka anekTpudeckoin YacTu B3Y (KOHTaKT UMK KOHTaKThI),
onpegensemas nocTaBLLMKOM, B KOTOPOM OCYLLECTBRAETCA NnogkniodeHne BOY k konnekTopHon ceTu.

MpumeyaHune— BoiBogsl BAY npencrasnsatoT coboit 06beguHUTENBHLIE YCTPOWCTBA, 0becnednsatoLLmne nepe-
O34y 9HEPrnn W CBA3b.

3.39 Touka nopgknryeHUa k ceTu (network connection point): KoHueBbie kabenbHble MydThl B3V,
ecnu B3Y HenocpeAcTBEHHO cOeguHEHA C CeTbH, UMK, ANSA BETPO3INEKTPMYECKON CTaHLUMUKU, TOYKU, B KOTOPLIX
OCYLLecTBNAETCH COefAMHEeHNe 3NeKTPUYECKON CeTU C LUMHaMW KONMEeKTOpPHOW ceTu.

3.40

KonnekTopHasi ceTb (power collection system): COBOKYNHOCTE 9NEMEHTOB 3MEKTPUYECKON CeTw,
BKIIOYaKLas B cebsa NMHUM anekTponepenayYu 1 anekTpoceTeBoe 0GopydoBaHUe, pacrnonoXeHHoe Mexay
BbIBOAAMU OfHOW Unn Gonee B3Y u pacnpenenuTenbHbIM YCTPOWCTBOM BbICLIETO HamnpsbkeHusa (TOYKOM
NOAKIIOYEHUS K CETU), Yepes KOTOPOe OCYLLECTBMNSETCA BblOa4ya MOLLHOCTY 3MeKTPOCTaHLMUK B CETb.

[FOCT P 58491—2019, nyHkm 3.3]

3.41 ycTtaHoBKa Ha BeTep (yawing): [loBOpOT ocK BETpOKOneca OTHOCUTENLHO BEPTUMKANbHON OCK.
MprnmeyaHue— Tonbko ANS ropM3oHTansHo-oceBbIX BAY.

3.42 paccornacoBaHue opueHTauuu Ha BeTep (B3Y) (yaw misalignment): OTknoHeHue ocu BpaLle-
HWS BETPOKONeca B ropu3oHTanbHOM NMNOCKOCTW OT HanpaeneHusi BeTpa.

3.43 HopmanbHoe BbikntoveHue (BIAY) (normal shutdown): BeikntoueHne, Nnpu KOTOPOM BCE €0 3Tanbl
HaxoAaTCA NoA KOHTPOMNEM CMCTEMBI YNpaBneHus.

3.44 xonoctou xop (idling): CocTtoaHue B3Y, npu KOTOpPOM BETPOKOMNECO/pOTOP MEANEHHO BpallaeTcs,
Ho B3Y He npon3BoAWT aMeKTPO3IHEpPruio.

3.45 npocTou (standstill): CoctosiHue B3Y, npu koTopom oHa ocTaHOBMNEHA.

3.46 umkn camoBkn4YeHus (auto-reclosing cycle): CobbiTe ¢ NeproaOM BpeMeHW, U3MEHAKLINMCS
npubnuavutensHo ot 0,01 c 4o HECKONBKWX CeKyHA, B TEYeHUe KOTOPbLIX TOPMO3, OCBODOXKAEHHbIN nocre cbos
B CETW, aBTOMaTU4eCKN NMOBTOPHO BKITOYAETCH, U NTMHNA BHOBbL MOAKIHOYAETCS K CETU.

3.47 ypoBeHb (hyHKUnoHupoBaHua (performance level, PL): [JMCKpeTHbIA ypOBEHb, MCNOMb3yEMbIN
ANs onpegeneHns cnocobHOCTN CBA3aHHbIX ¢ 6e30MacHOCTEIO0 Y3N0B CMCTEM YMpaBneHWs BbINOMNHATE (PyHK-
uuo 6e30nacHOCTM B NPeacKasyeMblX YCIOBUAX.

3.48

ypoBeHb nonHoTthl 6e3zonacHocTh; YIb [safety integrity level (SIL)]: JuckpeTHbI ypoBeHb (MpUHK-
MaOLLMA OOHO M3 YeThIPEX BO3MOKHBLIX 3HA4YEHWIA), COOTBETCTBYIOLLMIA AMana3oHy 3Ha4eHWn NonHoTel 6es-
onacHoCTU AaHHOro ob6bekTa (YyCTpoicTBa, CUCTEMBI W T. M1.), MPY KOTOPOM YpOBEHL NOMNHOTLI 6e3onacHocTy,
paBHbIN 4, ABNSETCA HAWBBLICLUMM YPOBHEM MOMHOTLI 6e30MacHoOCTH, @ YpoBEHb MOMNHOTLI BesonacHocTy,
paBHbIN 1, COOTBETCTBYET HaWMEHbLUE NOHOTE 6830MacHOCTY.

MpumevyaHus

1 LleneBble Mepbl OTKA30B ANA YETbIPEX YPOBHEN NONHOTEI Be3onacHocTH ykazaHel B FOCT P MK 61508-1—2012,
mabnuus! 2 u 3.

2 YpOBHU NonHoTkl 6e30MacHOCTH MCMOMb3YIoT Npu onpedeneHuy TpeboBaHUIi NONHOTL Be3onacHOCTY ANs qyHK-
Ui 6e30NacHOCTH, KOTOpbIE OOMKHLI ObITh pacnpeneneHsl No 3NeKTPUYECKUM, 3NEKTPOHHBIM, NMPpOrpamMMUpyeMbIM
3MNEKTPOHHBIM CUCTEMAaM, CBS3aHHbIM ¢ 6e30nacHOCTLIO.

3 YpoeeHb nonHoThl 6e30MacHOCTU HE SBMNSETCA CBOMCTBOM CUCTEMBI, MOACUCTEMBI, SMEMEHTa UMK KOMMOHEHTA.
MNpaeunbHasa WHTepnpeTaums dpassl «YTIb cucTeMel, cBA3aHHOW ¢ Be3onacHoCTLo, paBeH n» (rae n =1, 2, 3 unu 4)
03Ha4aeT: cMcTeMa NOoTEHUManbLHO CnocobHa K peanunsauumn oyHKUMA He30nacHoCTW C YPOBHEM MOMNHOTLHI Be30MacHOCTH
[0 3HAYEHWS, paBHOrO N.

[FOCT P M3K 61508-4—2012, nynkm 3.5.8]

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 13/142
CTpanuua ookymeHTa - https://GostExpert.ru/gost/gost-54418.1-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68258
https://gostexpert.ru/gost/gost-54418.1-2023?utm_source=pdf&utm_medium=68258&utm_term=page

FOCT P 54418.1—2023

3.49

nonHota 6e3onacHocTw (safety integrity): BeposiTHOCTbL TOro, 4TO cUcTemMa, cBA3aHHasA ¢ Ge30macHo-
CTbI0 AaHHOTO 06bekTa (YCTPOWNCTBA, CUCTEMbI U T. M.), ByneT yAOBMNEeTBOPUTENLHO BLIMOMHATL TpebyeMble
hYHKLMM Be30NacHOCTM MpK BCEX OFOBOPEHHbLIX YCIIOBUSIX B TeYEHWe 3aJaHHOTO MHTepBana BpeMeHM.

MpumeyvyaHusa

1 Yem BbIle ypOBEHb NOMHOTHI 6830MacCHOCTW, TEM HWKE BEPOATHOCTL TOMO, YTO CMCTeMa, CBA3aHHasA c bes-
ONacHOCTLID, HE CMOXET BLIMONHUTL YKasaHHble yHKuMKM BesonacHocTu unu He ByaeT B COCTOAHUM, Koraa noTpeby-
eTcs, NPUHATL YKa3aHHOE COCTOSHUE.

2 CyllecTByeT YeTbipe YPOBHA MOMNHOTHI HE30MacHOCTH ANA CUCTEM.

3 lpu onpegeneHyy NONMHOTLI BE30NACHOCTU AOMKHbI YHUTHIBATLCH BCE NPUYKMHBLI OTKA30B (CNyYaiHbIX 0TKa30B
annapaTHbIX CPEACTB U CUCTEMATMYECKUX OTKA30B), KOTOPbIE NPUBOAAT K HeGe3onacHOMY COCTOSHWIO, HANPUMEpP OT-
Ka3bl annapaTHbiX CPecTB, 0TKasbl, BbI3BAHHLIE NPOrpaMMHbIM 06ecneyeHmem, 1 0TKa3akl, BbI3BAHHLIE AMEKTPUYECKU-
MW nomexamu. Hekotopble M3 3TMX TUMOB OTKA30B, HanpyMMep Cny4YaiHble OTKasbl annapaTtHbIX CPeAcTB, MOryT ObiThb
OXapaKTepu30oBaHbl KONMMYECTBEHHO, C UCTONbL30BAHUEM TAKUX NapamMeTpoB, Kak WHTEHCUMBHOCTbL OTKA30B B OMacHoM
pPEeXVME UMM BEPOATHOCTL TOMO, YTO CMCTEMA 3alUMTbl, CBA3aHHaa ¢ Be30nacHOCTbI0, HE CMOXKET BbINOMHUTL 3anpoc.
OpHako nonHota 6e30MacHOCTM CUCTEMBI TAKKE 3aBMCUT M OT MHOTUX (PakTOpOB, KOTOPLIM HENb3A AaTh TOYHYIO KOMu-
YECTBEHHYH OLIEHKY U KOTOPBIE MOMYT BbITh OLEHEHBI TONBKO KAYECTBEHHO.

4 MonHoTa 6e3onacHocTy BKMA4aeT B cebsa nonHoTy 6e3onacHOCTM annapaTtHbiX CPeACcTB 1 nonHoTy Gesonac-
HOCTM MO OTHOLLEHWIO K CUCTEMATUYECKMM OTKa3am.

5 [aHHoe onpefeneHne OCHOBLIBAETCA Ha onpefdeneHuy 6e30TKasHOCTM (HageXHOCTU) CUCTEM, CBAA3aHHLIX C
©e30nacHOCTLIO, NPY BINOMHEHUM UMK yHKUMIA Be3onacHocTy (onpenenenne HagexHoct — cm. 191-12-01 B Mex-
OyHapoaHOM 3MeKTPOTEXHWYECKOM CroBape).

[FOCT P M3K 61508-4—2012, nyHkm 3.5.4]

3.50 chyHkumu 3awnTel (cucTembl ynpasneHus BAY) (protection functions): ®yHkuun cuctemel ynpae-
neHva B3Y, koTopele rapaHTupytoT, 4TO cocTosHue BOY ocTaHeTcd B npefenax, onpeAeneHHbIX MpoeKToM.

3.51 ocHOBHOW ypoBeHb 3awWuThl (primary layer protection function): YpoeeHb 3aluTel B cucteme
3aWmThbl ¢ AByMS Unv Gonee He3aBUCUMbIMKW YPOBHSMK, KOTOpPAas MOXET peann3oBaThCs Kak 4acTb CUCTEMbI
ynpasneHva BOY 1 aBnsietcs oTOenbHOM OT 3aLUKMThl BTOPUYHOIO YPOBHA @HANOMMYHOIO HasHa4YeHus.

3.52 BTOpW4YHLIN ypoBeHb (byHKLUMU 3aWmnThl (secondary layer protection function): Cneunanuaupo-
BaHHasA PyHKLMA 3aLLWThl, 4EMNCTBYIOW AN C UCNOMNb30BAHNEM YPOBHSA KOHTPOMSA M NOTUKK, OTAENMbHAS OT OyHK-
LMK 3aL Tl OCHOBHOIO YPOBHA aHaNorM4HOro HasHavYeHus.

3.53 yacTHbIn ko3adppuumeHT GezonacHOCTU NO CONPOTUBMEHUK Yy (resistance partial safety
factor): KoadhpumumeHT, yunThIBaIOLWLMIA BO3MOXHbIE HEFATUBHBIE OTKNOHEeHUsA/HeonpegeneHHOCTV NapameTpoB
NMPOYHOCTM MaTepvana u Mogeny ConpoTUBIIEHNS, BKITKOHAsA CUCTEMaTUYECKYI0 NOrpeLHocTe MOAEen conpo-
TUBNEHWS.

3.54 BezonacHbIN pecypc (safe-life): Bpems paboTbl yCTAHOBKM, MO NPOLIECTBUU KOTOPOTrO 3KCMyaTa-
Lns npekpaiaeTcsl He3aBWUCKMMO OT COCTOSIHUS KOHCTPYKLWW, ycTaHaBnueaemoe Ang B3Y unu komnoHeHTOB
B3Y, ons koTopblx BO3MOXHa CUTyauwusi, koraa hyHKUMOHANbHOE MOBPEXAEHUE MOXET ObiTb 0BHapyxeHo
TOMbKO MOCIe OKOHYaTeNbHOro PaspyLleHns KOHCTPYKL K.

Mpumeyvadune—[na BAY unm komnoHeHToB BAY, BhipaboTaBLumx 6e30nacHbIi pecypc, HEBO3MOXHO HaeXHO
0DHapYWTb HacTyNNeHue NpeaKkpUTUYECcKOro cocToAHWA. OHM CNPOeKTUPOBaHLI Ha BbipaboTKy MOMHOro pecypca U Uc-
KnoyaT TpeboBaHMA PEMOHTOB UMK MPOBEPOK.

[Mpepnonaraetca, 4To B Nnpegenax 6e3onacHoro pecypca paspyLleHne KOHCTPYKLMWM NPaKTUYECKN HEBEPOSTHO.

3.55 ckpbiTbIf oTKa3 (dormant failure): OTka3 anemeHTa, CUCTEMbI UMW €€ YacTKu, KOTOPbIA OCTaeTCs
HEBBLISABMEHHBIM B TEYEHWE HOPManbHOW akcnnyaTauum B3Y.

3.56 HOMUHanNbHOe 3Ha4YeHUe NapamMeTpa aNeKTpoTeXHU4Yeckoro yctponcTiea (nominal value of an
electrical device parameter): 3Ha4yeHne napameTpa aNeKTPOTEXHUYECKOro YCTPOWCTBA, Kak NpaBuIo, ykasaH-
HOE M3roTOBWUTENEM, MPU KOTOPOM OHO AOMKHO paboTaTb B HOPManbHOM pexume, ABMSLWEeecss WCXOOHbIM
Onsi oTcyeTa OTKITOHEHUN.

MpumevaHns

1 K 4mncny napamMeTpoB OTHOCATCH, HAaNpUMep, TOK, HanpshXeHne, MOWHOCTb.
2 HomwuHaneHble napameTpel B3Y onpenenstot Ha BeiBogax BIY.

3.57 npepenbl OTKNOHEHWHA pabo4ynx napameTpoB MpPM HOpManbHOM pexume paboTbl (BIY)
(operating limits): Habop ycnoeuiA, onpegensieMbix NpoeKTUpPoBLLMKOM B3Y, no KoTopbiM cucTema ynpaene-
HUA OcyLLecTBNAET perynupoBaHue pabotsl BAY.
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3.58 npousBoguMas MoOLHOCTL (power output): MolHOCTL onpedeneHHoOro Buaa, BbipaboTaHHas
YCTPOWCTBOM ANA OnNpeaeneHHoN Lenu.

MpumedyaHune— [dna BAY a0 BblpabaTeiBaemas anekTpuyeckas MOLLHOCTb.

3.59 HomuHanbHas mowHocTb (BIY) (rated power): 3HaveHne anekTpuyeckoi mowHocT BAY mpu
pac4eTHOM 3HAYeHUW CKOPOCTW BETPa, yKa3aHHOE W3roTOBUTENEeM.

MpumeyvyaHne — [Ana B3Y aT0 3HayeHWe MaKCUManNbHOW HeNpepbiBHOM 3NeKTpMYecKol MOLLHOCTK, BblgaBa-
eMOoli B pexxvMe HOPManbHOW 3KCnryaTauny U Npu HOpPMarkeHbIX BHELHUX YCMNOBWAX, KoTopas 6bina 3agaHa B npouecce
npoekTuposaHus BAY.

3.60 koacbthULMEHT UCNONbL3OBaHWUA YCTAHOBIIEHHOW MowHocTh (B3Y); KMYM (wind turbine
capacity factor): OTHoweHue peansHo BhipaboTaHHoW B3Y anekTpuyeckon aHepruv 3a onpefeneHHbli ne-
puvon BpeMEeHW K TOW 3NeKTpUYecKon aHepruu, kotopas morna 6bl 6eiTe BeipabotaHa npu pabote B3Y Ha
HOMWHaNbLHOW MOLLHOCTW B TEYEHWE BCEro 3TOro nepnoaa BpeMeHu.

3.61 yacTtoTta BpaweHuA (rotor speed): YactoTa BpaweHus BeTpokoneca/potopa B3Y oTHocutensHo
ero ocu.

3.62 omeTtaemasn nnowaab (swept area): Mnowaab NpoekLMn NOBEPXHOCTU, KOTOPYHK ONWUCHLIBAET Be-
TpoKoneco/poTop 3a OAWH MOMHbLIA 060POT, HA NNOCKOCTh, NEPNEHAMKYNSPHYIO K HanpaBneHUo BETPOBOroO
noToKa.

3.63 BbicoTa ocu BeTpokoneca z, . (hub height): BeicoTa ueHTpa omeTaemon nnowaau seTpokoneca
B3Y Hag NoBepxXHOCTL 3eMIn.

3.64 nokasaTenb WepOXOBaTOCTW NOACTUIAKOWEN NOBEPXHOCTH Z; (roughness length): SkcTpano-
NMPOBaHHaA BbICOTA, HA& KOTOPOW CPEAHAs CKOPOCTb BETPA CTAHOBUTCA PABHOMW HYIMO B NPeAnonoXeHnn, 4To
npocune N3MeHeHUs1 BeTpa Nno BbICOTE NOAYNHAETCS norapudMUYecKoMy 3aKoHy.

3.65 pacueTHble orpaHuyeHua (design limits): MakcumanbHbie UMW MUHUMATbHbIE 3HAYEHWS, YKa3aH-
Hble B NPoOekTe.

3.66 nnaHoBoe obcnyxuBaHue (scheduled maintenance): MNMpodunakTuyeckoe TexHu4eckoe obcny-
XWBaHUe, BbINOMHAEMOE B COOTBETCTBUM C YCTAHOBMNEHHbLIM KaneHaapHbIM rpadukom.

3.67 BHennaHoBoe o6cnyxuBaHue (unscheduled maintenance): TexHuueckoe obcnyxuBaHve, Heob-
XOOWMOCTb BbINOMHEHUS KOTOPOro yCTaHaBNMBAETCA Ha OCHOBE MOMYYEeHHOro curHana, coobujarLlero o co-
CTOAHWW AeTtanu, yana, cbopoyHON eanHnLbl, M KOTOPOE He NPEAYyCMOTPEHO YCTAaHOBMEHHBLIM KaneH4apHbIM
rpadomnKom.

4 O6Go03Ha4YeHUs1 U COKpaLLeHUA

4.1 Obo3HayvyeHns

B Hacmosuwem cmaHdapme npumMeHeHbl! cnedy.tomue 0603Ha4yeHuUs:.

C — napameTp macwrtaba dyHkuMK pacnpegeneHna Benbynna, m/c;

Cor — KO3MMUUMEHT, YYUTLIBAKOLLMA XapakTepUcTUkM TypOyneHTHOCTM, MOPOXAEHHON
CINOXHbIM NaHawad)ToM;

Coh — (PYHKUMA KOrEepeHTHOCTH;

D — [uMameTp BeTpokoneca, M;

DTV,i — cpegHeKkBagpaTWyHOe OTKITOHEeHWe N3MeHeHWs perbeda MecTHOCTH AZ B /-M CeKTope
30°, m;

Drv 360 — CcpefHeKBafgpaTUYHOE OTKIIOHEHUE M3MeHeHUS penbeda MecTHOCTU AZ B OKPYXXHOCTK
360 °, m;

f — wvacrorta, ¢ ;

fy — pacyeTHas NpoYHocThk MaTtepuana, Mlla;

fi — HopMaTMBHaA Npo4HOCTb Matepuana, Mlla;

Fq — pacueTHas cyMMapHasi BHyTpeHHssi Harpyska, H;

Fy — HopMaTuBHanA Harpyska, H;
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g oo pac4eTHast UHTEHCMBHOCTL TypByNneHTHOCTU BO3OYLLIHOMO NOTOKA Ha BbICOTE OCKM BETPO-
Koneca npu cpegHen ckopocTu 15 M/c, onpeaeneHHon Ha 10-MMHYTHOM MHTEpBane;

Iog 3athdekTMBHAA MHTEHCMBHOCTL TYpOYNEHTHOCTH BO3OYLUHOMO NOTOKA;

k napamMmeTp hopmbl (byHKUMKM pacnpegeneHuns Benbynna;

ky KO3 MUNEHT IMNUPUYECKOA KOPPEKTUPOBKM ANs TSlagq, ky = 5/3;

ko KO3 ULMEHT IMMAMPUYECKON KOPPEKTUPOBKM ONA TVl g, ko = 3;

K MoaundguumposaHHasa pyHKuma beccens;

L NHTerpanbHbIi MacliTab M3oTPOMHOW TypOYNeHTHOCTH, M;

L, MaclTab KorepeHTHOCTH;

Ly WMHTEerpanbHbIn MacluTab k- coCTaBnsALWEN BEKTOPA CKOPOCTH, M;

m nokasarens cTeneHu B chopmyne Bennepa;

n; MOA4CHNTAHHOE YMCIIO YCTaNOCTHbIX LMKIOB B /-1 BbIOOPKE Harpysku;

N(S)) YUCNO UMKIOB A0 paspylleHus Kak yHKUMS HanpsekeHws (unv gedbopmaumn) gna
yKa3aHHOro aprymeHTa, T. e. kpuBas S—N;

N nepuoa NOBTOPSAEMOCTM 3IKCTPeMarnbHbIX Cly4Yaes, ner;

Jel atMochepHoe AaBneHue, H/m?;

P(Vy) BEPOATHOCTHaA (hyHKUMA pacnpeneneHuns, T. €. BEpOATHOCTb TOro, Yto V < V;

Pr(Vy) BEPOATHOCTHAA (PyHKUUA pacnpegeneHuna Panes;

P BEpPOATHOCTbL Be30TKa3HON paboThl;

Pw(Vy) BEPOATHOCTHAsA yHKUMA pacnpegenennss Benbynna;

r BENMYMHA NpOoeKuMn BeKTOpa pasgeneHuns, m;

R pagunyc cerMmeHTa OKpYyXHOCTH, M;

Ro rasoBas noctosiHHanA, Mx/(kr - K);

S PYHKLKUA HArpyxeHus,

S; YPOBEHb HanpsxeHusa (nedopmauun), 3aBUCALLMIA OT NOACYNTAHHOTO YUCHa LIMKMIOB
B /-1 BbIDOpPKE;

S4(f) crnekTpanbHas NNoTHOCTb 3HEPrM NPOLONbHON COCTaBNAIOWEN TYPOYNeHTHbIX Nynb-
cauuin, m2/c;

SF,min MWHUManksHOEe 3Ha4YeHne 3anaca npoYHOCTU ANA NOMOMKU MyNbTUMNNUKaTopa;

S‘Hmin MWHMManbHOE 3Ha4YeHue 3anaca NPOYHOCTU ANA TOHEYHOM KOPPO3nHK;

S, OyHKLMA CneKkTpansHoW NMOTHOCTU 3HEPruM ANs k-A cOCTaBnsLWen TypOyneHTHbIX
nynecayuii B 0OQHOM W3 Tpex HanpaBreHni B TPeXMepHOW OpToroHanbHOW cucTeMe
KoopawuHar, M2/c (k=1 — npoponkHasa cocTaenawoLas, k = 2 — BoKoBas COCTABMSANO-
wasn, k = 3 — HopmarnbHas cocTaBnaAwLas);

T cobcTBEHHOE 3HAaYeHWe BpeMeHW NopbIea, C;

¢ Bpems, c;

Tcp cpegHaa HapaboTka Ha oTKas, Y;

TSI WHOEKC YKNOHa penbeda MeCcTHOCTH;

TVI WHOEKC U3MeHeHUs penbeda MecTHOCTH;

V CKOpOCTL BeTpa, M/C;

V(z) CKOpPOCTE BETPA Ha BLICOTE Z HAA, YPOBHEM 3€MMU, M/C;

Vs cpegHerogoBoe 3Ha4YeHue CKOpPOCTW BETPa Ha BbICOTE OCWU BeTpoKorneca, M/c;

ch aMnnMTyga CKOpoCTW BeTpa 3KCTpemarbHOro KOrepeHTHOro nopbiBa Ha BCer nnowa-
01, oOMeTaemMoin BETPOKONecoMm, M/cC;

Ven oXuaaemas aKCTpeManbHasi CKOPOCTb BeTpa (CpeaHAsA 3a TPW CEKyHAbl) C NepUoaoM
nostopsiemocTtu N net, m/c. V4 u V5 ¢ neprnogamm nostopsiemoctv 1 rog n 50 net
COOTBETCTBEHHO;
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Vgust — Hanbonbluas CKOPOCTb NMOpbLIBA BETPa Ha BbLICOTE OCKM BETpPOKONeca C OXWOaeMbIM
nepuogom nostopaemocTty 50 net, m/c;

Viub — CKopocTb HaberatoLlero Bo34yLUHOMO MOTOKA Ha BbICOTE OCK BETPOKoNeca, M/c;

Viin — MUWHMManbHas paboyas CkOpOCTb BeTpa, M/C;

V — npeaenbHas CKOPOCTb BeTpa, M/c;

0

Vg — 3KCTpeMarnkHasl CKopocTb BeTpa (cpeaHssa 3a 10 MMHYT) ¢ NepMooM NOBTOPSIEMOCTH
50 net, m/c;

Vioo — 3KcTpeMarnbHasi CKopocTb BeTpa (cpegHsas 3a 10 MUHYT) ¢ NeprogoM NOBTOPSEMOCTM
100 neT, Mm/c;

Yo — MakcuMManbHasa pabodas CKopocTk BeTpa, M/c;

Vv, — HOMMWHanbHas CKOpOCTb BeTpa, M/c;

Vier — 6HasoBasi CKOpPOCTL BETpa, M/C;

Vier T — DasoBas CKOpOCTb BETpa 47151 TPONMUYECKWUX YCIOBMWIA, M/C;

V(y,z,t) — MpoAonbHas COCTaBMAKLAS BEKTOpa CKOPOCTW, OMNUCLIBAKOLLAs MepexodHblid npo-

Lecc Ans ropu30oHTanLHOro cABUra, M/c;

V(z,t) — npoaonbHas COCTaBNSAKWEAA BEKTOpPA CKOPOCTW, ONWCHIBAIOWAA MEepexoaHblil npo-
Llecc npu aKcTpemarnbHOM NopbiBe W cABUre BeTpa, M/c;

X,y z — KOoOpAWMHATbLI CUCTEMbI KOOPAMHAT, B KOTOPOW OMUCHLIBAETCA BEKTOPHOE MoMe CKopo-
cTeli: BOOMb BeTpa (NPOAONbHLIX), Nonepek BeTpa (BOKOBLIX) U MO BbICOTE (HOpMarb-
HbIX), COOTBETCTBEHHO, M;

InT — KOS MUUMEHT OONTOBEYHOCTU ANA KOHTAKTHOIO HaMpsXXeHUs B YCINOBUAX 3TANOHHbIX
UcnbITaHUK,
Zhits — BbICOTA OCW BeTpoOKoneca Hag YPOBHEM 3eMIu, M;
z — 0OasoBas BbICOTa Hag YPOBHEM 3€MIU, M;
r
z; — MoKasaTernb LUepoxXoBaToCTU MoOCTUMAaKLLEe NMOBEPXHOCTW AN MOCTPOEeHWUs rora-

pumMuyeckoro npouns setTpa, M;

o — nokasaTenb cTeneHu Ans yHKUWK, onuckiBatowen npoduns BeTpa;

B — napameTp B MOZENMW 3KCTPEMANbLHOIO U3MEHEHUSA HaNpaBneHus;

) — koadpdurumeHT Bapnaunm;

s — YacTHbIA KO3 urLMeHT Be30nNacHOCTV ANs HAarpy3ok;

™ — YacTHbIA ko3 MUneHT 6e3onacHOCTW ANs CONPOTUBNEHWIA;

Yn — YaCTHbINA KO3 PMLMEeHT Be30NacHOCTH, YUNTLIBAKOLWIA NOCNEACTBUS 0TKA3a;

0(t) — MW3MeHeHue HanpaBneHwsa BeTpa BO BpeMEHW Npu nepexo4HoM npouecce, rpag;

Bcg — yron makcuMarnbHOro OTKMOHEHUSI OT HanpaeneHUsa cpedHeil CKOpOoCTU BeTpa B Chy-
Yyae nopeiBa, rpag;

Oy — MakcumMmarnbHoe M3MeHeHWe HanpaeneHus ¢ nepuogom noetopaemoctn N nerT, rpag;

0; — Yron yKIrioHa annpoKCUMUpPYKLLER NnockocTn Ans i-ro cektopa 30 °, rpapg;

0360 — yron yknoHa annpokcuMupytowen nnockoctn 360 °, rpag;

91year,mm — MWHUMansHasa TeMnepaTypa okpyxarLlen cpedbl, Oxuaaemasn B cpegHeM 3a 4ac, K;

emin,operation — MWHMMAarnbHO LONYCTUMada TeMneparypa OKpyXawlweWn cpeflbl Ond 3Kcnnyatauunn
B3Y, K;
A1 —_ I'IpOJZI,OJ'IbeII?I MacLTtab Typ6yﬂ9HTHOCTVI BO3QYyLUHOINo TMoOTOKa, OI'Ipe,EIeJ'IEHHbIPI Kak

OTNWHA BOMHbI, NpM KOTOpoW 6e3pasMepHasl cnekTparnbHas NMoTHOCTb 3HEepriu npo-
[OMNbHOW cocTaBnsoLLEen, fS1(f)/cv%, paBHa 0,05 m;

P — MNINOTHOCTb BO34YyXa, KTI'MS;

pacyeTHoe cpefdHekBaapaTW4YHOe OTKMOoHeHue TypByneHTHocTM Haberawouwero BO3-
ZYLHOro notoka, m/c;

Q»
|
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— penpe3eHTaTtuBHOE CpegHekBagpaTtU4YHOe OTKIMOHeHune TypﬁyJ'IEHTHOCTM Haﬁerarou.l,e—

ro BO3AYLLHOro NoToKa, M/C;

— apdeKkTMBHOE pacyeTHOe CpedHeKkBagpaTUYHOE OTKMOHeHWe TypbyneHTHOCTH Habe-

ratoLero BO3gyLHOro NoToka, M/c;

— CpegHeKBagpaTu4Hoe OTKIMOHeHWEe CKOPOCTU BETpa B a3poanHaMi4eCcKom cnene, M/C;

— MakcumanbHOe cpeHekBagpaTtu4yHOe OTKITOHeHWe Typ6yHEHTHOCTM B UEHTpPEe aspo-

AWMHaMWn4eCKoro crnefia Ha OCW BETPOKOIneca, M/cC;

— CpegHekBagpaTu4HOoe OTKINOHEeHWe pac4eTHOro cpegHekBagpaTtuiyecKoro OTKIOHEHWA

TypByneHTHOCTY HaberawLwero BO3ayLIHOro Notoka G, M/c;

— CpegHekBagpaTu4HOoe OTKIIOHEeHue SKCTDEMaHbHOI;[ TyDGyHEHTHOCTI/I HaGeralou.Lero

BO30YLUIHOMO NoTOKa, m/c;

— CpegHeKkBagpaTu4HoOe OTKITOHeHKe l'IpO,D,OJ'IbHOF‘I COCTaBNsLWEN CKOpPOCTW BETpa, m/c;

— CpedHeKkBaapaTu4Hoe OTKITOHeHWe Bbokosow CoCTaBnsawLen CKOPOCTHU BETPA, m/c;

— CpefdHeKkBagpaTUYHOE OTKITOHEHWE HOpPMallbHOM COCTaBNALWEN CKOPOCTH BETPa, m/c;

— ramma-gyHKUNS;

— (QyHKUMS HOpManbHOTo pacnpegeneHns BEpPOATHOCTH;

— OoXuaaemas BenuuuHa napamerpa, NoOMeLLeHHOro B CKOBKMU;
— Bapuauus napameTpa, NOMEeLeHHOro B CKOOKM.

4.2 CokpalieHuA

B Hacmodawem cmaHOapme rpumMeHeHbl! cnedyrougue COKpalleHusA.

A

KPY
MHT
M3B
H

HIMB
-

PCH

Y

OWH
3KH
OMT
3PN
3CB
FMEA
SCADA

aBapuiHbIF (MpY onNpeaeneHny YacTHbeIX KoadduumeHToB BesonacHocTH);
KOMMMEeKTHOE pacnpeaenuTenbHOe YCTPONCTBO;

MoAenb HOpManbHOW TypOyNneHTHOCTHK;

MoJernb IKCTpemankHON CKOPOCTH BETPA;

HOpManbHbBIA (MpW oNpeaeneHny YacTHeIX KoadduuMeHToB Be3onacHocTH);
MoAenb HOpManbHOro Npoduns BeTPa;

pacyeT Nno npefenbHbIM Harpyskam;

pacyeTHbIN Cry4Yan HarpyXeHus;

pacyeT Ha yCTanoCTHYIO NPOYHOCTb;

3KCTpEeManbHOEe M3MEHEHWE HanpaeneHus;

3KCTPEMarbHbIN KOrEPEHTHbLIW MOPLIB C U3MEHEHWEM HanpasneHns;
3aKcTpemManbHasi Mogens TypByneHTHOCTY;

3KCTpeMansHbIA pabodnin Nop.bIB;

3KCTpeMarbHbIA CABUI BO3OYLLHOMO MOTOKA,;

aHanua3 BUACB W nocrnencTeuii oTkasos (Failure Mode and Effects Analysis);

TWMN NAKETOB NPUKIaaHbIX Nporpamm, npegHasHavyeHHbIx Ana paspaboTku unmn obecneyeHusn
paboTbl B peansHOM BpemeHu cuctem cbopa, 0bpaboTku, oTobpaxeHUs U apXUBUPOBaHUS
uHopmauum ob obbekTe MOHUTOPMHra Unu ynpaenenusa (Supervisory Control And Data

Acquisition — gucneTyepckoe ynpaeneHue u cbop gaHHbIX).

I pumMmevyaHmne — B oTe4yecTBEHHbLIX U 38py69}i(HbIX HOPMaTtMBHbIX OOKYMeHTax W nutepaTypHbIX MCTOYHUKAX
TakKe MCNonk3ywT cnenyloulne cokpalleHuns:

NTM —
EWM —
DLC —
EDC —
ECD —
ETM —
EOG —
EWS —

12

Mogenbe HopManeHoW TypByneHTHOCTK;

MoZesb 3KCTPEMarnbHOW CKOPOCTU BETPA;

pacyeTHLIA CnyYan Harpy>keHus;

3KCTpEeManbHOE M3MEHEHWE HamnpaBneHus;

IKCTPEMANbHBIA KOTEPEHTHBIA NOPbLIB C UBMEHEHWEM HaMNpaBneHus;
3KcTpemanbHas Mogenb TypByneHTHOCTH;

aKcTpeMarnbHbIA pabo4mid NopbIB;

3KCTpemanbHbIA COBMI BO3AYLUHOMO NOTOKA.
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5 OCHOBHbIe NONoOXeHUA

5.1 MeTtoabl NpoeKTUPOBaHUA

[na onpegeneHusa pacyeTHbIX HArpy3oK OOMBKHO ObITh MCMONb30BAaHO CTPYKTYPHOE AMHAMWYEeCKoe MO-
penuposaHue. Ero cnegyet vMcnonb3oBaTh ANA ONpedeneHns Harpy3ok, BO3HWKAKLWMX Nog BO3genCcTBUEM
BETpa B 3afaHHOM AManas3oHe CKOPOCTel, y4UTeIBaTk TypOyNeHTHOCTL BO3AYLLHOMO NOTOKa, NPoYne XapakTe-
PUCTUKW BeTpa, onpefeneHHble B pa3gene 6, U pacHeTHble COCTOAHMS KOHCTPYKUWIA, ONWcaHHbIe B pasgene 7.
[onxHbl ObITe pACCMOTPEHDBI BCE XapakTepHble KOMBMHAaUMKM BHELHWX BO30ENCTBUIA N pacHeTHbIX COCTOSHMNA.
MuHuManbHelA Habop Takux koMOUHaLMi onpedeneH B HACTOSILLEM CTaHOAPTE Kak «BapuaHTbl HarpyXeHus».

[ns yBenuyeHns cteneHun HagexHoCTU Npu yKasaHWW 3Ha4YeHW pacHeTHbIX NnapaMeTpoB, a Takke ans
NoATBEPKAEHUA COOTBETCTBUA CTPYKTYPHbIX AUHAMWYECKMX MOOENEeNn U pacHeTHbIX COCTOSHWUIA, onpeaeneH-
HbIX B 7.2, peKoMeHayeTCcst UCNonb30BaTh AaHHbIE NOMHOMAacLITabHbIX UcnblTaHuia BAY.

CocTBeTCTBME KOHCTPYKLUW NOATBEPHAAI0T C MOMOLLbIO pacveToB W/MnW UcneiTaHuin. Ecnv ncnonbaywoT
pe3ynbTaTbl UCMbITAHUIA, 3HAYEHWS NapamMeTpPoB OKPYXKalolen cpefbl B NMPOLECcCe UCMNbITAaHNIA AOMKHbI BbiTh
yKasaHbl B JOKYMEHTaLuWK.

Mpu BEIOOpPE MpOBEpPSEMbIX YCMOBUW, BKITIOYasa KOHTPOIbHbIE Harpy3ku, cregyer yuuTbiBaTb COOTBET-
cTByOLWME KO3(hPULMEHTb Be3onacHOCTH.

B3Y gomxHel oTBevatb Tpeboeanuam FOCT P 51991, B yacTu, He NpoTMBOpEYallen HacTosLWeMy CTaH-
aapry.

OueHky paboyux napaMeTpoB WU OpPYrMX MexHUKO-3KOHOMUYECKUX nokasatenen pabotel B3Y npu npo-
eKTUPOBaHWWU pekoMeHayeTcs NoBoAUTL C UCMOMb30BaHMeM KO3 M@ULMEeHTa UCNOoMNb30BaHWUs YCTaHOBIEHHON
MOLLIHOCTW M CPEeOHMX 3Ha4YeHWW BHELIHWUX YCNOBWIA MO AaHHbIM MHOroNeTHUX HabniaeHun 3a BbiOpaHHbIN
nepuog BpeMeHM.

Beibop B3Y ang koHkpeTHOW Nnoluagky pasmelleHns cnegyeT Npou3BoAuTb Ha OCHOBE NPOBEPKM COOT-
BETCTBUA TEXHWYECKUX XapakTepucTuk BOY BeTpoBbIM pexymMaM 1 NnpoyunM bakTopam OKpysKatloleil cpefbl,
XapakTepHbIM A8 aHHOW NnoLwagku.

5.2 be3onacHoOCTb BEeTPO3HepreTu4eCKMX yCTaHOBOK

TpeboeaHua bezonacHocTn BAY onpegenswoTcs yCrnoBUAMM 3KcnnyaTauny, onsa paboTel B KOTOPbIX OHU
npegHasHadvedbl. B 3aBucumocTy oT aTux ycnoeuin BAY pasgensoT Ha knacckl 6e30nacHOCTY U NPOEKTUPYHOT
B3Y B cooTBeTCTBMM C TpEDyEMbIM KIaccom.

Knaccel besonacHocTn BAY pasgenaiTcsa Ha ABa OCHOBHbIX BMAa:

- HopmanbHbIe (CTaHOapTHbIE) Knacckl 6e3onacHoOCTM — Knacckl 6e30NacHOCTM N0 CTENEHW YCTONYMBO-
cTK BAY Kk Bo3aencTBuo (hakTopoB BHELUHEN cpedbl. PasgeneHne Ha 3T KNacchl CBA3aHO C PUCKAMKW HaHece-
HWUS1 TENECHbLIX NOBPEXAEHUA, a TakkKe pUcKkamMu colmnanbHbIX UMK 3KOHOMUYECKUX NOCNeCTBUI B pesynbraTe
oTkaza B3Y npwu pazanuyHbix npefenbHbIX 3HAaYEeHUAX NapamMeTpoB YCNOBUIA 3KCNNyaTauun U COOTBETCTBYHO-
wumMm TpebosaHuamm K B3Y. B3Y paspabartbiBatoT TakMMm 0bpa3oM, 4ToObl pucku Obinn cBedeHbl K MUHUMYMY
NpW YyCTaHOBMEHHBIX YPOBHSAX NapaMeTpoB BHELLHEN cpefbl;

- cneunanbHble Knaccbl beaonacHocT — knacckl 6ezonacHocTh, onpegensemsie TpeboBaHnsamm 6e3o-
MacHOCTW MECTHbIX HOPMaTUBHbIX JOKYMEHTOB U/unu TpeboBaHmaMM 6e30MacHOCTW, COrNacoBaHHbIMN MEXOY
M3roTOBUTENEM U 3aKa34MKOM.

Knaccel 6e3onacHocTv B3Y B 3aBUCMMOCTH OT 3HAYEHWIA NapaMeTPOB BHELLUHEN Cpefbl B YCIOBUAX 3KC-
nnyaraumn ycTaHoBleHbl B 6.2.

YacTHble koadphuuneHTel BesonacHocT ong B3Y HopmanbHOro Knacca De3onacHOCTU onpegeneHbl
B 7.6.

YacTHble koaddurumneHThl 6esonacHocTy ansa BAY cneuunanbHoro knacca 6e30nacHoOCTU SOMKHbI BbiTh
corracoBaHbl MeXay M3roToBMTENEM U 3aKasdmkom. BAY, cnpoekTMpoBaHHas B COOTBETCTBUM CO CrleLvanb-
HbIM Knaccom BeszonacHocTu, AenseTca BOY knacca S, kak 3To YCTaHOBNEHO B 6.2.

5.3 ObecnevyeHUe KadecTBa

Cwuctema obecneveHus ka4ecTBa Ha BCex aTanax NpOeKTUPOBaHWs, 3aKynoK, MPOM3BOACTBA, MOCTaBKMU,
BO3BEOEHUs, IKCNNyaTaumum n TexHu4eckoro obcnyxusaHus BAY 1 Bcex ux KOMMNOHEHTOB JOMKHa COOTBET-
cTBOBaTh TpeboaHuam FOCT P MCO 9001.

B omHoweHUU 8cex mexHUYecKUx cpedcmas, 8bIMOMHAWUX OYHKUUU U3MepeHUs, O0KHbI 8bIror-
HAMbLCS 8ce MemponoaudYyeckue HopMbl U mpeboeaHusi, npedycmomperHbie 8 [2]. ObopydosaHue GOMKHO
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6bimb MEMPONO2UYECKU ammecmosaHo 8 ycmaHosneHHoM nopsadke. Cpedcmea uamepeHull AomkHbI 6bimb
nosepeHb! Unu omkanubpoearbl 8 ycmaHo8neHHOM nopsoke.

5.4 MapkupoBka

MapkmpoBka B3Y gomkHa 6biTb CTOMKOW, YETKOW, pazbopynBoi M pacnonoX)eHa Ha XOpoLwo BUOAWMOWN
yactn B3Y.

MacnopTHasa Tabnuuyka JOMmKHA CoaepXaTb Kak MUHUMYM Cleayolne JaHHbIe:

- MOAernb U CEPUNAHBIA HOMEP;

- 0aTa U3roTOBMNEHNS;

- HOMUHarbHasA MOLHOCTL, BT;

- 6aszoBad ckopoCTL BeTpa V¢, M/C;

- AuanasoH pabounx ckopocTe BeTpa Ha ypoBHe ocu BeTpokoneca (Vi — V1), m/c;

- OuanasoH pabounx TeMnepaTyp OKpyxatwLlen cpeasl, °C;

- knacc 6esonacHocT BAY (cm. 6.2);

- HOMMHanNbHOE HanpsKeHWe U Anana3oH ero OTKINOHeHUN, B;

- 4acToTy UINK AMana3oH U3MeHEeHUs YacToThl, eCM HOMUHANBHOE OTKITOHEeHWe npeBbiwaet 2 %.

MacnopTt B3Y, NOMMMO yKa3aHHOTO BbILLE, AOMKEH KAk MUHUMYM COLEPKaTb:

- HOMUHaNbHbLIU MOK U duana3oH e20 OMKIOHeHUU, A;

- KIUMamu4ecKoe UCMOMHEeHUE.

PexomeHdyemcsa makxe ykasbigams:

- HOMUHaNbHYH CKOpOCMb éempa, M/c;

- Ha4yanbHYK CKOpOCcmb eempa, M/c;

- Bypesyro pacyemHyr CKOpocmb eempa, M/c;

- MakcumMarsibHYIo 8bicOomy ocu sempokorneca, M,

- oMemaemyro nnowadb eempokoneca, M2;

- yucno nonacmed;

- OnuHy nonacmu, M;

- MaKcumMarnbHyr maccy bawHu, ke, m.

Mapkupogka ycmaHogoK, npedHasHadyeHHbix 0ns paltoHoe KpatliHezo Cesepa u mpyOdHOGOCMYMHbLIX
patioHos, domkHa beimb ebinonHeHa ¢ ydemom mpebosaHull FTOCT 15846.

6 dakTopbl BHeLIHeWn cpeabl

6.1 O6wme TpeboBaHuA

Mpw npoekTpoBaHuu B3Y OomkHbl BbITh y4YTEHBI KAK MUHUMYM (DakTOpbl BHELHEN cpefbl, ONUCaHHbIe
B HAcTOALLEM pasgene.

Ha B3Y Bo3gencTBYOT (hakTopbl OKPY>KalOLLE cpeabl v aNeKTpUYeckne Harpysku, KOTopble BrMSIOT Ha
npouecckl Harpy»eHusl aNeMeHToOB KOHCTpyKUuu B3Y, 1, kak pe3ynsTaT, Ha NpoLecc ee 3KCnnyaTauum 1u cpok
cnyx6bl. [na obecneyeHus Hagnexallero ypoBHsi 6e30MacHOCTM U HaZeXHOCTH HeobxoouMmo B npouecce
NPOEKTUPOBAHWA YHECTb BCE BO3MOXHbIE BNUAIOLLME (DaKTOpbl OKpYKatoleh cpefbl, PeXUMbl 3NeKTPUYECKUX
Harpy3o0K 1 XxapakTepPUCTUKN TPYHTOB. 3TW JaHHbIe AOMKHbI OblTh AeTanbHO N3N0XeHb! B MPOEKTHON JOKYMEH-
Tayuu.

®akTopbl BHELUHER cpefbl NoApa3snensoT Ha HopManbHble M 3KcTpeMarnbHble hakTopbl. HopManbsHble
BHeLUHWE (hakTopbl MaBHbIM 0Bpa3om 3aTparMBakT NPOLECCH NOBTOPHO-NEPMOAMYECKOrO HAarpyxeHus ane-
MEHTOB KOHCTPYKUMW, B TO BPEMS KaK S3KCTpeMarnbHble BHeLLHWe haKkTopkl NpeacTaBnsaT cobon pegkue pac-
YeTHble COCTOAHKSA. PacyeTHble cnyvau HarpyXeHus QOMKHbI COCTOATh M3 MOTEHUMaNbHO ONacHbIX KOMOUHa-
LM 3TUX PaKTOpPOB C pexnMamu akcnnyaraumm BAY v gpyrummn pacyeTHBIMKM CriyqasMu.

CTpykTypHasa uenocTtHocTb BOY B nepByl ouepenb 3aBUCWAT OT pexuMoB BeTpa. [lpoyuve dhakTopsl
BHELLHEW cpedbl TakKe BNUAKT Ha KOHCTpykuMyu B3Y, peanuaauunio oyHKLWIA CUCTEM yNpaBneHns 1 3aLuThl,
CPOK CcnyXbbl, NpoLecchl KOPPO3UKU U T. 4.

HopmanbHbie 1 akcTpeMarnbHble pakTopbl, KOTOPbIE A0MKHbI ObITh pacCcMOTPEeHbl MPY NPOEKTUPOBaHUK
B3Y B cooTBeTCTBMY C KNnaccom ee 6e30MacHOCTH, YCTAHOBNEHLI B 6.2—6.4.
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6.2 Knaccbl 6e3onacHocTH BEeTPO3HepreTM4eCKUX yCtTaHOBOK

Knaccel 6esonacHocTn B3Y xapakTtepusyoT cooTBeTcTBMe BOY TpeboBaHuam HagexxHocTu npu pabote
B OnpefeneHHbIX YCMOBUAX OKPYXalLllen cpedbl M ONpefensiTca napaMerpaMy OKpyXawLllel cpefbl Ha
nnowagke pasmelleHus B3Y, ana pabotsl Npy KOTOPbLIX OHW NMPEAHa3HAYEHbI.

B3Y pasgensioT Ha criegyollMe HopManbHbele (CTaHgapTHbIe) knaccekl 6esonacHocT (cM. 5.2):

- knaccel I, [l v [l no 3HayeHMsM CKOPOCTM BETPA, KOTOPbIe NOAPa3fAensoT Ha nogknaccel A+, A, B n C no
napamMmeTpam TypBOyneHTHOCTU:

- A+ — B3Y anqa paboTbl npu 04eHb BEICOKOWM TypOYNeHTHOCTY;

- A— B3Y gna paboTbl Npy NOBLILLEHHOW TYpBYNEeHTHOCTY;

- B — B3Y gnsa pabotkl npu yMepeHHO! TypByneHTHOCTY;

- C — B3Y ansa paboTkl Npy HA3KOM YPOBHE TYpOYNneHTHOCTH;

- knacc T ons 30H € KpaWHe BbICOKMMU 3HAYEHUSIMW CKOPOCTWM BETPA B KIIUMAaTe ¢ YMepPeHHLIM BETPOM
(vcnonHeHune T);

- knacc CC ans 30H ¢ XONoAHbIM KnumMaTtom (ucnonHeHune CC).

CneuwmansHeli knacc B3Y, knacc S, xapakTepuayeTcst TeM, YTO 3HaYeHUs NnapaMeTpoB YCMNOBUI 3KCMMy-
aTauuun 3aaKTCA NPOEKTUPOBLLUKOM.

MpumeyaHus

1 B3Y Tarke nogpasgenstoT Ha TUNbl MO KOHCTPYKTUBHOMY McnonHenuko (cm. FOCT P 54418.27.1—2019, nodpas-
Oen 5.1). Opyrne knaccudpmkaumm BAY cm. B FOCT P 51990.

2 O6osHaveHue knacca BGesonacHocTk B3Y BkitovaeT ykasaHHble undpbl 1 Bykeel. Hanpumep, knacc B3Y, pac-
CYWTaHHBIX Ha CpefHee rofdoBOE 3HaYeHWe CKopocTy BeTpa knacca |l u MHTeHcuBHOCTE TypByneHTHOCTU KaTeropun B npu
6a30B0OW CKOPOCTU BETPa paBHON Vref,T’ 0003HaualoT KaK Knacc IIB‘T uru 1IB,T.

B tabnuue 1 npeacTtaBneHbl pacdeTHble 3HaYeHUs Ha3oBbIX NapaMeTpoB, KOTOPbLIE ONpeaenstoT nNpu-
HagnexHocTe BAY k cooTBeTcTBYOWEMY Knaccy. [pyrue knumMmaTUYeckue napameTpbl, CYLLECTBEHHO BNus-
olwme Ha koHCTpykuuo B3Y, onpepensoT no 6a30BLIM NapamMmeTpaM, XapakTepuayoLnM COOTBETCTRYIOLLMIA
knacc B3Y.

Tabnuya 1-— BasoBkble napameTpel Knaccos BezonacHocTu B3Y

Moaknace e Knacc BAY no ypoeHio ckopocTu BeTpa e
(kaTeropusa TypOyneHTHOCTH) pamerp | I m n
Ve MiC 10 8,5 7.5
Vet M/C OObI4HOE 50 42,5 375
WCMNOMHEHWE
WcnonHeHne T 57 3HaveHus
Viet = Viet T pacyeTHbIX
napameTpoB
A+ It 0,18 3agaert
paspaboTynk
A It 0,16
B . 0,14
C Tt 0,12
MpumedyaHwng
1 3HayeHns napameTpoB NpUMBEOEHbI K OCM BETPOKONECA.
2 [Ona wvcnonHenns CC (knacc CC) 3Ha4eHns ykasaHHbIX NapaMeTpoB Takve ke, Kak U anga 06blYHOro MCNoNHEHUS.
[ononHUTeNsHO ANA Hero ycTaHoBMeHbl TPeboBaHMA NO 3HAYEeHWSAM TeMnepaTypbl OKpyxatoLlen cpeldpbl (cM. 13.3.2).

Hannas knaccudukauma B3Y yumThiBaeT BONLWMHCTBO CryYaeB, BO3HMKAKLWMX B NPaKTUKE MpPOEK-
TUpOBaHWsA. YcTaHoBneHHasa knaccudukayus BAY nmeeT WMPOKUIA gnana3oH HageXHOCTW, BblPaXKeHHbIA B
3Ha4YeHWN CKOpPOCTW BETpa M napametpax TypbyneHTHocTW. 3Ha4yeHUs CKOPOCTER BeTpa M NnapamMeTpoB Typ-
©yneHTHOCTW, NpuBeAeHHbIE B Tabnuue 1, apnsawTca 6a3oBbIMKU 4NS rPYNMNOBOrO ONMCaHWA NnoLwagok, cooT-
BETCTBYHOLLMX Kaxaomy krnaccy B3Y.
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MpumeyaHune — 3Ha4YeHUsA CKOPOCTM BETpaA W NapaMeTpbl TYPOYNeHTHOCTH MMEKT LeNbi OXBaTUTb BONbLUKH-
CTBO pa3anuyHbIX NMOLWaa0K pazMmelleHs BAY v He galoT TOMHOro NpeacTaBneHns 0 Kakon-nvbo KOHKPETHOW NnoLanke,
cm. npunoxenune OA, OA.11.3.

Kaxgblin knacc BOY npuMeHMM K LUMPOKOMY CMEKTPY NoLaAoK, MMerLWnX CKOpPOCTH BETpa U napamMe-
Tpbl TYpByNneHTHOCTN, COOTBETCTBYHLLME 3HAYEHWAM paccMaTpyMBaeMoro knacca. bazoBas ckopocTb BeTpa
MOeT MCMOMb30BaTLCA B Ka4YeCTBe cpefHeil CKopocTu BeTpa knacca BAY ot | go Ill, a nHTeHcuBHOCTL TypOy-
JIEHTHOCTU B KayecTBe cpegHel anga kateropuin ot A+ go C.

Ons B3Y knacca T, npegHa3HayveHHbIx Ana paboThl B 30Hax € KpalHe BbICOKMMMW CKOPOCTAMW BETpa B
KrnvMMare ¢ yMepeHHbIM BETPOM, BBEAeHa cnelmanbHan basoBas CKOpOCTb BETpA. Takue yCroBus XapakTepHbl
OINA 30H, NOABEPKEHHBIX TPONMMYECKUM LMKNoHaM. [na knacca T npyHMMALOT, YTO napaMeTpbl BCeX Mogenen
BETPOB OOWNHAKOBLIE W AOMYCKAT KOMBUHaLU M Vref’T CO BCEMM KaTeropnamm TypbyneHTHocTU. [laHHbIA Knacc
OXBaTbIBaeT HE BCE 30HbI, CKNOHHbIE K TPONUYecKMM LuKnoHaMm. [py oueHke nnowankm oTHOCUTENbHO Knacca
Il cneayet kak MUHUMYM OMpPeaenuTb, 4To Viy HIdke V cknacca T (V¢ 1)-

HononHuTenbHble TpeboBaHusa K BAY, npegHasHadyeHHbIM AN 3KCANyaTauun B 30HaX C XONO4HbIM KIu-
MaTtomM, ucnonHeHne CC, onucaHebl B pasgene 13.

B TOom cnyuae, korga BbISIBNEHO Hanuuue Bonee XecTKUX PeXMMOB BETpa, YeM 3TO NpegyCMOTPEHO B
Tabnuue 1, unm Heobxogumo obecneynTs cneyunanbHele ycrnoBusa 6esonacHocTK cornacHo 5.2, unu Tpedyer-
Csl pacClUMpeHue TeMnepaTypHbIX MHTEPBAMNOR 3KCNNyaTauuu U YCroBUS OTNMYAKTCA OT yenosui knacca CC,
ucnonb3yoT B3Y knacca S. PacueTHele 3HavyeHus 6a3oBbix napameTpoB B3Y knacca S 3agaet pazpabotumk
B3Y. BoiOpaHHble 3Ha4YeHUs1 4OMKHbI ObiTe HE MEeHee KeCTKUMK, YeM OXuaemble napamMeTpbl OKpyKatoLlwen
cpenbl Ha MecTe akcnnyaTtauun. BeibpaHHble 3Ha4eHnsA OOMKHbI BbITh YKa3aHbl B NPOEKTHOW OOKYMEHTaLMm
B3YVY. [Ins opyrux akcTpemarbHbIX YCNOBUA 3KCMNyaTauMy Takke MoryT BeiTe Heobxogumel BAY knacca S.

B nononHeHue k bazoBLIM NapamMeTpam, NpuBegeHHLIM B Tabnuue 1, Ana NonHOro y4eta BHeLHWX dak-
TOpOB NpWU NpoekThpoBaHun BIY crnegyer Mcnonb3oBaTth pag APYrMx BaXKHbIX napameTpos. B cnyyae B3Y
HOpManbHbIX (CTaHAAPTHLIX) kKnaccos BesonacHocTu OT la, Ao Il cneayeT gononHUTENLHO UCNONL30BaTh
napamMmeTpbl, 3Ha4YEHUSA KOTOPLIX ONpeaensitoT B COOTBETCTBUM C 6.3—6.5.

PacueTHbln cpok cnyxbel BAY knaccos ot | go Ill — He meHee 20 nerT.

Onsa B3Y knacca S npou3BoguTenb B NPOEKTHOW OOKYMEHTaLMW LOMKEH NMPUBECTU OnUcaHue npumMe-
HEeHHBIX MOZenei 1 ykasaTb 3Ha4YeHWHA pacyeTHbIX napameTpoB. Ecnun npuHATLI Mogenu, onucaHHble B pas-
Oene 6, TO 4OCTATOMHO yKas3aTb 3HaveHWs napamMeTpoB. lMpoekTHasa gokyMmeHTauua B3Y knacca S gomkHa
cogepxarb OaHHble, NnepevyuncrieHHbIe B NpunoxeHun A. VIHCTPYKUUMM MO pacyeTHbIM CryYasiM HarpyXeHus
Knacca B3Y «S» nanoxeHbl B npunoxeHun B.

TpeboeaHusa k Beibopy B3Y no ycrnoBuaAM COOTBETCTBUSA MMOLWaAKe pa3MeLLeHNsi ONUcaHkl B IpUioxe-
Huu JA.

B 6.3.2.2—6.3.3.7 npuBegeHbl ONNCaHUA PEXUMOB BETPA A5 PACHETHbIX Cry4YaeB Harpy»eHus, onpe-
OeneHHbIX B 7.4.

6.3 Pexxumbl BeTpa

6.3.1 O6wme TpeboBaHMA

B3Y pomkHa obecnednBath HagexHoe M BesonacHoe MYHKLUMOHMPOBAHWE MpU pexmnmax BeTpa, CooT-
BETCTBYIOL WX BbIOpaHHOMY Knaccy.

PacyeTHble napaMeTpbl PEXXMMOB BETPa AOMKHbI ObiTb NOAPOOHO OTpaXeHbl B MPOEKTHOW AOKYMEHTa-
uum B3Y.

Pexxumbl BeTpa ans obecneveHns 6e3onacHOCTM 1 onpegeneHns cMnoBoro BO34eNcTBMS Ha 3NeMeHThI
KOHCTpYKUMn B3Y pasgensatT Ha HopMarnbHble PEXUMbI BETPA — PEXMMbI, YacTo BO3HMKaKLWME B TeYeHue
HOpMarnbHOR aKkcnnyaTauun BAY, n akcTpemanbHble pexnumbl BeTpa. [ns aKkcTpeMarnbHbIX PeXXMMOB OLeHMBa-
0T MX MOBTOPSAEMOCTL 3a nepuogbl 1 rog u 50 net.

Pexxumbl BeETpa onpedensiioTcsi CoOMeTaHUEM NMOCTOSAHHOIO OCPEeOHEHHOro BO3OYLUHOMO NoToKa ¢ nepe-
MEHHbIM pacyeTHbIM Npodunem nopbiBa BETPa MMM ¢ TypOyneHTHOCTbK BeTpa. Bo Bcex cryydasx SOJIKHO
BbITE paccMOTpPEHO BNUSIHWE OTKNOHEHUA OCPEAHEHHOro NOTOKA (ganee cpefHUA NOTOK) OTHOCUTENLHO ropu-
30HTaNLHOM NMOCKOCTU A0 8°. 3TOT yron OTKMOHEHMS NOTOKA NPUHUMAETCSA NMOCTOSAHHBIM MO BLICOTE.

TypOyneHTHOCTL BeTpa OLEeHWBAaOT Kak cpefHee 3HavyeHue Cry4alHbiX M3MeHeHU CKOpoCTW BeTpa B
TedeHune 10 MmuHyT. B TOM cnyyae, korga Mcnonb3yeTcss Mogens TypOyneHTHOCTM, MoAenb AOMKHA YYUTLIBATh
W3MEHEHMWSI CKOPOCTW, CABUIOB U HanpaeneHus BeTpa U No3BONATL BbINOMHEHME CTAaTUCTUYECKOW BbIBOpKK B

16
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MEHSILLMXCA CeYeHUsAX. Tpu COCTaBNAKLLLMX BEKTOpa, ONUChiBakoLMe Hanop TypbyneHTHOro BeTpa, onpeae-
NAKTCA Kak:

- NpoAonbHas cocTaBnsawLLaa — no HanpaeneHW cpedHen CKopocTU BETpa,

- DoKoBasa COCTaBMAKLAA — rOPU30HTANbHas U NepneHauKkynapHas K NpogonbHOW COCTaBNALLEN;

- HOpManbHas cocTaBnswLLas — NnepneHanKynspHas K NpogonbHOW M BOKOBOW COCTaBMAHLLUM.

[ns HopManbHbIX KnaccoB BAOY cnekTpanbHas nNioTHOCTb MOLLHOCTM BEKTOPHOIO Mors CKOPOCTel Be-
Tpa, UCnonb3yeMasn B Mopensx TypOyneHTHOCTM, OOoMKHa yaoBneTBopsaTb Tpeboeanuam mogenu Kaimana
COBMECTHO C MOLENbI0 KOrepeHTHOCTH, ONUCAaHHONM B npunoxeHun C. [JaHHas Mogens oTBeYaeT cregyowmnm
TpeboBaHuaAM:

a) cpeaHekBagpaTVYHOE OTKIOHEHWE MPOAOSNbHOWM COCTABMAKLIEN CKOPOCTU BETpa G, NPUHUMAETCS
NMOCTOSAAHHELIM MO BbICOTE M ONpefensieTcs, Kak ykazaHo ganee. CocTaensolLne, NneprneHauKkynspHble K cpegHe-
MY HanpasneHWK BO34YLIHOIo NOTOKa AOMKHbI MMETb CMeayiolne HAMMEeHbLLWE XapakTepHbIe OTKITOHEHUS:

- boKkoBasa cocTaenALLan: 0,20,70y;

- HOpManbeHas cocTaensawwas: oz = 0,504.

MpumeyaHune — PakTnyeckie 3Ha4EHUA MOTYT 3aBUCETL OT Bhibopa mogenu TypbyneHTHOCTH 1 TpeboBaHuiA,
N3NOXKEHHLIX B b);

b) npoaonbHbIi MacwTab TypByneHTHOCTU BO3AYLLHOMO MOTOKA, G4, HA BLICOTE OCH Z BblpaXaeTcs
3aBUCUMOCTbHO:
{0,72 z<60m
1=

42m z>60m’ (5)

CnekTpanbHble NAIOTHOCTU MOLHOCTH MO TPEM OPTOrOHanbHbIM cocTaensaowmm, S, (f), S,(f) u S,(f), no
Mepe yBenu4yeHus YacToTkl BO BHYTPEHHEM NOAAMana3oHe AOMKHbI aCUMMNTOTUYECKA Npubnmxartsesa k cne-
Aylolemy suay:

2 —2/3 r-5/3.
S4(F) = 0,0507 (Aq / Vi) 2 3£, (6)

Sa(f) = S3(f) = 5 Sy(F); ()

C) JonyckaeTcsa Mcnonb3oBaTh 0OLLENpU3HAHHYK MOLENb ANA ONMCaHWs KOTEPEHTHOCTW, onpegens-
€MOW COBOKYMNHOW BEMWYMHOW B3aMMHOW CMEKTparbHOW MMOTHOCTU MPOAOSbHBIX COCTAaBMALWMX BEKTOpa
CKOpPOCTH, NOAENEeHHOW Ha aBTOCMNEKTPanbHYO (PYHKLKIO B NPOCTPAHCTBEHHO YAarneHHbIX ToYKax MrocKoCTH,
HOpPMaIibHOW K MPOOONbHOMY HanpaBneHuio.

B kayecTBe ankTepHaTUBbLI MOXHO MCMOMbL30BaTh YHMBEpPCANbHY Mogens MaHHa, cM. npunoxeHue C.

BoamoxxHO npumeHeHue gpyrux Mogenen TypbyneHTHOCTKW, OAHAKO AN HOpManbHbIX knaccos BAY mo-
gens TypbyneHTHOCTW LOOMKHa oTBeqaTh TpeboBaHWsAM a)—c), a Takke BECTWM K YCTanoCTHbIM Harpyskam,
KOTOpble Bbille WX paBHbl CO34aHHbIM C MCMOMb30BaHWeM MoZernen, U3NnoXeHHbIX B npunoxeHun C. Ons
Knacca S MoXeT NpUMEHATLCHA OCTOBEpHas Moferb TypOyneHTHOCTH.

6.3.2 HopmMmanbHble peXXuMmbl BeTpa

6.3.2.1 Mogenb pacnpegeneHusa CKOpocTik BeTpa

Bibop Mogenu pacnpeaeneHnsa CKopocTW BETPa OKa3bIBaeT CyLLEeCTBEHHOE BNUAHNE HA MPOEKTUPOBaHWe
B3Y, notomy 4To onpefenseT 4acToTy U3MEHEHWsl Harpy3oK, OeNCTBYHLMX Ha 3MEeMEHThl KOHCTPYKLUWAW B
HOpManbHbIX pacyeTHbIX cocToAHMAX. CpedHee 3Ha4yeHWe CKOPOCTW BeTpa Ha BbICOTE OCWM BeTpoKosneca,
onpegeneHHoe Ha 10-MWHYTHOM WHTepBarne, MOXeT ObiTb ONpeaeneHo B COOTBETCTBMM C pacnpepeneHmem
Panea:

2
7
Pr (Vhup ) = 1-exp _E{Z\;:\:J : (8)

roe, Ana cTaHaapTHLIX Knaccos BAY, V,, , BeiGyupaloT u3 tTabnuubl 1.

6.3.2.2 Mogenb HopMmaneHoro npoduns setpa (HINB)

Mpochune BeTpa, V(z), onpedensieT cpefHOK CKOPOCTL BeTpa B (DYHKUWKM BLICOTHI Z HA4 YPOBHEM
3eMnu. na cTaHOapTHbIX Knaccoe B3Y HopManbHbIA Npodnnb CKOPOCTU BETpa OOMXeH bbiTh onpegeneH

nocpeAcTBOM CTEMEHHOro 3akoHa B COOTBETCTBUA C:
= o
[NokasaTtenb o npuHUMaeTcs paBHbiM 0,2.
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[MpuHaTas mogens npoduna BeTpa MCNOoNb3yeTca ANnA onpejeneHvus U3MeHeHWss cpegHen CKOpocTy
BETpa Mo BEpTUKanuW B NMOCKOCTM, OMETaeMON BETPOKONEeCOoM.

6.3.2.3 Mopgenb HopmanksHoi TypbyneHTHocTM (MHT)

Ons mogenu HopMmansHoW TypByneHTHOCTU CpedHeKBaApaTUYHOE OTKIOHEHWE NPOAONBHOW COCTaBNA-
IOLEeNn CKOpOCTU BeTpa AaHOo paeHbIM ona 90 %-Horo KBaHTMNA NS CKOPOCTWM BeTpa Ha BbicoTe ocu B3Y.
[aHHoe 3Ha4YeHne ansa cTaHdapTHbIX knaccos B3Y 3apgaeTtcs hopmMyno:

Gy = Ligg (0,75V}p, + b); b = 5,6 mic. (10)

XapaKTeprte 3aBUCUMOCTU ONA CTaHOapTHOro OTKNMOHEHWUA 0'1 WHTEHCHUBHOCTHU Typﬁy]’leHTHOCTM G.]/thb
NMOKa3aHbl HAa PUCYHKe 1.

a4, Mic
6

0 T 1 T
0 5 10 15 20 25 30
Viup M/C

a)
MHTEHCUBHOCTbL TYPGYNEHTHOCTH

015_‘“
\
\
‘l
0'4 \\\
\
\
LY
0,3 X
~
0,2 Rind PN

0,1

0 10 20 30
b) Viup: M

= — kaTeropus TypbyneHTHoCTH A*; — Kateropus TypByneHTHOCTU A,
m— — kaTEropus TYPOYNEeHTHOCTN B; == — kateropus TypGyneHTHoCcTM C

PucyHok 1 — CpegHekBagpaTUYHOE OTKIIOHEHME TYPOYNEHTHOCTH (a) M MHTEHCUBHOCTL TypBbyneHTHoCcTH (b)
Ons Mofeny HopManbHOW TypByneHTHoCTH

3HaveHus ans [, npueefeHsl B Tabnuue 1.
AnbTepHatusoi oopmynel (10) sBnaeTcs pacnpeneneHue Benbynna ons o4 no BEPOATHOCTHOM WKane
Benbynna v napameTpy cdopmMbl:

Pw(cf<oo)—1—exp{—[%)k], (11)

roe k=0,27V, p + 1.4,
18
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C= 1 (0.76V,,p, * 3.3). (12)

6.3.3 SkcTpemManbHble peXxXumbl BeTpa

6.3.3.1 Obuwume TpeboBaHnA

OKCTpemManbHble pexuMbl BETpa BKMHOYAIOT KaK NpoLUecchl CABUra B NOTOKE BETPA, TaK W MUKOBbLIE CKO-
pOCTW MPW LUTOPME, a Takke ObICTpble N3MEeHEHW CKOPOCTW M HanpaBneHWsa BeTpa.

6.3.3.2 Mopenk akcTpemansHoi ckopocTu BeTpa (M3B)

B kavyectBe M3OB moxeT ObiTb BoiDpaHa kak Mogenb cTabunibHOro nepeMeLleHns Bo34yLWHOro NoToka,
Tak u TypbyneHTHas moaens Betpa. [laHHble MOLEnu BeTpa OOMKHbI BblTb OCHOBaHLI Ha V| — 6a30BOM CKO-
POCTH BETPaA W (DUKCUPOBAHHOM 3HAYEHWUW CPeAHEKBA[pPaTUYEeCcKoro OTKNoHeHwus, o4. Ecnn tun B3Y cnpoek-
TUpOBaH AnNsi 6a30BOi CkopocTh BeTpa knacca T, Vi ¢ He0bX0AUMO 3aMeHUTL Ha V¢ + B MOLENK 3KCTpemarb-
HOW CKOPOCTW BETPa C COXpaHeHWeM Apyriux napameTpos.

Ana mogenu akcTpemManbHOM CKOPOCTW BETpa 3KCTPeManbHas CKOpocTb BeTpa, Vsq, C Mepuogom mno-
BTOpAemocTH 50 neT, 1 3KkCTpemansHaa CKOpoCTk BeTpa, V4, C NepuoaoM MOBTOPAEMOCTU 1 rof, AOMKHbI
paccuUnTbIBAaTLCH Kak OyHKLMA BbICOThI, Z, C UCMONb30BAHUEM CIEeaYWMUX YPaBHEHUWN:

Vos0(2) = 1,4V ep (212y,)% 1 (13)

V,4(2) = 0,8V, 6,(2). (14)

B mogenu ctabunbHOro akCTpemMansHOro BeTpa nonpaeka Ha KpaTKOCPOYHbIE OTKITOHEHWS OT CpedHero
HanpaBneHus BeTpa [OIKHA BLINMONHATLCS NOCPEACTBOM AOMYLUEHUA paccornacoBaHns OpueHTauun Ha Be-
Tep B Anana3soHe +15 °.

[na mogenu skcTpemansHOW CKopocTKu TypbyneHTHOro BeTpa cpefiHne ckopocTu BeTpa ¢ 10-MUHYTHBIM
MHTEpPBAaroM B KadecTBe (DYHKUWA z ¢ nepuogom noetopsaemoctu 50 net n 1 rog 3agaroTca ypaBHEHUAMMU:

Vs0(2) = Vier (2/2up)> ™™ (1)
Vy(2) = 0,8Viy(2). (16)
Cpe,quKBa,qpaTMque OTKJTOHEHWE NPOAOILHOM COCTaBMNAKLLEN TypﬁyﬂeHTHOCTM AOITXHO ObITh:
o= 0,1V, (17)
n puMmedHyaHne — CpEJ:LHeKBa,D,paTM‘-IECKOB OTKINOHEHNE Typ6yHEHTHOCTH ana mogenuv 3KCTpeMaﬂbHO|.7| CKOpPOCTH
TypBYMNEHTHOMO BETPa He CBSI3aHO C HOPMarbHOM UMK 3KCTPEMANbLHOIN Mofenbto TypbyneHTHocTH. Mogens cTabunsHoro

3KCTPEMAanbHOrO BETPA CBA3aHa C MOAENbH SKCTPEMarbHOW CKOpocTH TypOyneHTHOrO BETPa NOCPEACTBOM NUK-thakTopa
npubnuanteneHo 3,5.

6.3.3.3 OkcTpemMansHbIi pabounii nopeie (3PM)
CkopocTb NopbiBa BETPa Ha BbICOTE OCU BETpoOKoneca Vgust ons nepvoga nostopsiemoct 50 net gns
cTaHgapTHoro knacca B3Y onpepensieTca crnegytowen 3aBUCUMOCTBHO!

. (o7
Vgust =Min<1,35(Ve1 —~Vhup )i 3.3 7119 ) (18)
1+ 01 (J
rae 6, — CpeAHeKBafpaTUYHOE OTKIOHEHME MPOAOIbHON COCTABMSIOLLEN CKOPOCTY BETPA, OMpeaeneHHoe

no popmyne (10);
A4 — npoaonbHbin MacwTab TypbyneHTHOCTM cornacHo opmyne (5);
D — guameTp BeTpokoneca.
CkopocTb BeETpa onpedensoT no dopmyne

V(z)-0,37Vgg; Sin(3nt / T)(1-cos(2nt /T)) npu0<t<T

V(zt)= (19)

V(z) npmt>TMt<0’

roe V(z) onpegeneHa B ypaBHeHum (9)m T = 10,5 c.
Mpumep akcTpemansHoro paboyero nopeiea (Vi , = 25 mic, knacc IA, D = 42 m) nokazaH Ha pUcyHke 2.

19
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CKkopoCTb BETpa Ha BbICOTE OCK BeTpoKoneca, M/c
36

34

. P
0 / \
28 / \
8 / A\

o / \ i
nl NS N~
20
0 2 4 6 8 10
Bpewmsa t, ¢

PucyHok 2 — lMpumep akcTpemansHoro paboyero nopbisa

6.3.3.4 OkcTpemanbHasa Mofgernb TypbyneHTHocTH (BMT)

Mogenks akcTpemManbHoW TypOyneHTHOCTW AOMKHA WCMNOMb30BaTh MOAENb HOpMamnbHOro npodwuns Be-
Tpan3 6.3.1.2 n TypOyneHTHOCTL CO cpedHeKBagpaTUYHbIM OTKNOHEHWEM MPOAONEHOW COCTaBNAKLEN, onpe-
gensiemsimM no opmyne

61 =c1ref[0,072(vave+3)[V““b—4)+10j; c=2wm/c. (20)
c c

6.3.3.5 BOkcTpemanbHoe usmeHeHue HanpaenexHus (3H)
3KcTpemansHoe usMeHeHne HanpasneHus 0, onpeaensioT no dopmyne

S1

ol2]]

0, = t4arctan

rae 6, — onpeaensiot no gopmyne (10);
0, — orpaHunyeH uHtepsanom + 180°.

MepexofHblin y4acToK Mnpouecca 3KCTpemanbHOro uameHeHus HanpaeneHus, 0(f), onpegensioT no
dopmyne

0° npu t<0
o(t) = +0,596(1—c05[n?tn mpu 0<t<T, (22)
Be npu t>T

raoe T — NpogomkuTenbHOCTh Npolecca 3KCTpeManbHOro MU3MeHeHus HanpaeneHus, T =6 c.

3Hak HeobxoguMo BbIBMpaTh Tak, YTobbl HA NepexogHOM Yy4acTKe BO3HMKANO Hauxygllee HarpyxeHue.
lMpennonaraetcs, YTO B KOHLIE MpoLiecca M3MEeHEeHWs HanpaBreHWs OHO OCTAeTCs HeW3aMeHHbIM. CKOpoCTb
BETpa AOMKHAa COOTBETCTBOBATE MOAENM HOpMarnksHOro npodunsg setpa no 6.3.2.2.

B kauecTBe npyvmMepa Ha pUcyHke 3 NOKa3aHOo 3KCTPeMalbHOe M3MEHEHWEe HanpaerneHusa (nogknacc Typ-
ByneHtHocTu A) Ans BeTpokoneca AvameTpom D = 42 m ¢ BbicoToin ocu 30 M Anda pas3nnyHelx V,, .. CootseT-
CTBYOLLWUA NepexofHeIn npouece Anga V,, , = 25 M/C MOKa3aH Ha PUCYHKe 4.

6.3.3.6 OKkcTpeManbHbIA KOrepeHTHBIN MOPLIB C M3MEHEHUEeM HanpaeneHuns (3KH)

OKCTpemarbHbIA KOrepeHTHbIA MOPLIB C MU3MEHEHWEM HanpaBneHnsa OOMKeH ObITh

ch =15 m/c. (23)
20
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JKcTpeMantsHoe U3MeHeHue
HanpaeneHws setpa 8, rpag
200 W3meHeHne

Hanpaenenus B(t), rpag
40

100

[—— 30

i i

1
N
j/ /

10
-200 0
0 10 20 30 40 -5 0 5 10
CkopocTb BeTpa Vi, M/C Bpewms t, ¢
PucyHok 3 — lMprMep akcTpemarnbHon PucyHok 4 — Mpumep nepexogHoro npowecca
BEMUYUHBI U3MEHEHWSA HANPaBNEHNS W3MEHEHUSA HanpaBneHus

CKOpOCTb BETpa OnpedensioT no gopmMyne

V(z) npu <0
V(z,t) = {V(2)+0,5Veq [1-cos[’$ﬂ npu 0<t<T, (24)
V(z)+ Vg npu t=2T

roe T — Bpems BoccTaHoBneHus, T = 10 c.
B pacuetax ncnonb3yloT Mogens HopmanesHoro npodunsa ckopocT BeTpa V(z) no 6.3.2.2. HapactaHue
CKOPOCTU BETPA BO BPEMs 9KCTPEMarnbHOro KOrepeHTHOro NopeIBa NokasaHo Ha pucyHke 5 gna Vi, = 25 m/c.

CkopocTb BeTpa V(z, t), m/c
50

40

30

20

10

q2 0 2 4 6 8 10 12 14

Bpemsa t, ¢

PucyHok 5 — lMpyMep aMnnuTyAbl 3KCTPEMAanbHOro KorepeHTHoro nopeiea Ana IKH

HapacTtaHue cKopocTy BeTpa NpeanonoXUTernbHO NPpoMcXoanT OOHOBPEMEHHO C U3MEHEHWEM Hanpas-
nexusa 6 ot 0° oo Bcg BKIMHOYUTENBHO. 3HaYeHne Bcg onpegenawT no dopmyne

180° npu Vi, < 4 M/C
Ocg(Vhup) = o - 25
a(Vhub (25)
720 tnic) npu 4 mM/c <V < Vies
Vhub
21
Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 27 /142

CTpanuua ookymeHTa - https://GostExpert.ru/gost/gost-54418.1-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68258
https://gostexpert.ru/gost/gost-54418.1-2023?utm_source=pdf&utm_medium=68258&utm_term=page

FOCT P 54418.1—2023

Mocne atoro onpefenAarwT ogHoBpemMeHHoe n3MeHeHne HanpasneHns no cbopmyne

0° npm t<0
o(t) = iO,SBCg(‘I —cos(nt/T)) mpm 0<t<T, (26)
g npm t=>T

rae T — Bpemsa BoccTaHoeneHus, T = 10 c.
MameHeHne HanpaBneHus Bcg, npu uameHeHun Vp . 1 n3aMeHeHue HanpasneHus 0(t) Bo BpeMeHu npw
nepexodHom npouecce Ana Vi, , = 25 M/C NOKa3aHbl COOTBETCTBEHHO HA PUCYHKax B 1 7.

MNameHeHue MNameHeHne

Hanpaenexus 0., rpan ;g”PaBﬂeHMF‘ 0(f). rpan

200 /
_\ 25 /

150 /

\ 20
15

100 \
10
sol——

\\__________— 5

i

0 10 20 30 40 -2
Cropocts BeTpa Vi, M/C

PucyHok 6 — MameHeHue HanpaBneHus
ans 3KH

0 2 4 6 8 10 12
Bpemsa t, ¢

Pucyrok 7 — lNMpumep nepexogHoro npouecca

M3MeHeHWA HanpaBneHnA

6.3.3.7 3KcTpemanbHbliA COBWI BO34YLIHOrO noToka (3CB)

OKcTpemanbHbiA CABWI BO34YLLHOTO MNOTOKA AOJIKEH 0BbACHATLCS C MCMOMNb30BaHUEM HUXeCcneayoLwmx
nepexofHblx NPOLECCOB CKOPOCTM BeTpa. CABur (MONOXMUTENbHBIA M OTpULLATENbHLIA) N0 BEPTUKANW AN He-
YCTaHOBUBLLENCS CKOPOCTU:

1

oL —
z zZ-Zz D |4 2nt
+ hub = _ =Rt <f<
thb{zhubJ —[ ) ) 2,5+0,ZBG1[AJ [1 cos( - D npu 0<t<T
V(z,t) = (27)
o
thb{ z ] npn t>Tut<0
Zhub
CABur no ropMsoHTanu A8 HeycTaHOBMBLLENCS CKOPOCTH:
1
z V. (y D |4 2nt 0
7/ + £ 125+0,2 — 1-— - <t<T
hUb[ZhubJ [DJ ,0+0, BG{AJ ( cos[ T D anA
V(y,z,t)= . (28)

npu t>Twut<0

[0}
Z
thb[ }
Zhub

rae Kak aAns BepTUKanbHOoro, Tak 1 AN ropusoHTansHoro casura o.=0,2; f=6,4; T=12c, a G, — OnpepensT
no gopmyne (10).

3Hak onsa nepexofHoro npouecca ropu3oHTanbHOro CABUra BO3AYLWHOMO NOTOKa BbIOMPAIOT Tak, Y4ToOkI
NPOW30LLUIO HauxyfLlee ropu3oHTanbHOE HarpyxeHue nepexooHoro npolecca. [1ga akcTpemManbHbIX coBura
BO3/1yLUHOrO NOTOKa He cneayeT NPUMEHsTb OQHOBPEMEHHO.

22
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B kadecTBe npuMmMmepa, 3KCTpPemarnbHbld COBUI BO3AYLWHOro MOTOKa (kaTeropwsi TypbyneHTHocTu A,
Zpup = 30 M, Vb = 25 Mic, D = 42 m) npuBefieH Ha pucyHke 8, rae nokasaHbl Npogunu BeTpa nepes HacTy-
NNeHnem 3KCTpemarnesHoro cnydas (f = 0 ¢) n npu MakcumansHom caeure (t = 6 c¢). PucyHok 9 nokaseiBaeT
CKOpPOCTW BETpa B BEPXHEN U HMXKHEW ToYKax BeTpokoneca, YToObl NPpOMNMOCTPUPOBaTL NPOLECcC pasBUTUS
cOBWra BeTpa BO BPEMEHM (YCMOBUS, Kak Ana pucyHka 8).

2z00p CkopocTb BeTpa V(z, t), m/c
2,0 40
, TN
15 L 30
1 ] -
J
1,0 20 -
////r\ >t ., '__.'.
0,5 / ] e ‘1 10 b o
0,0 0
0 10 20 30 40 2 0 2 4 6 8 10 12 14
CkopocTb BeTpa V(z, t), m/c Bpems t, ¢
"""" —t=0 — BEpPXHSA TOYKa BETPOKONeca;
— NONOXWUTENbHLIA { = T/2:
—_— oTpuuaTenesHbli t = T/2 sennnannanas — HUXKHAA TOYKA BETPOKOMNECA
PucyHok 8 — lNpuvmep sKCTpeMansHoro NonoXuUTensHOro PucyHok 9 — lNpumep ckopocTen BeTpa B BEPXHEN
W OTpUUaTeNbHOrO BepPTUKaNbHOIO CABWIa BeTpa. W HUXHeW To4Kax BeTpoKoneca, UinicTpUPYIOLMiA
Mpodwvne BeTpa Ao Ha4ana casura (MyHKTUpHaA NUHUA) nepexoaHbIA NONOKXUTENbHBIA COBWM

1 Npyn HanbonbLliem capure (CNoLWHas NMHUS)

6.4 MNMpouwne chakTOpLI OKpYXKatoLWeEN cpeabl

6.4.1 OBwwue TpeboBaHUA

Kpome BeTpa, Ha UenocTHOCTb KOHCTpyKuun BOY n ee BesonacHOCTs MOryT OKa3blBaTb BO3OEWCTBME
TaKke U apyrue akTopbl oKpyKatowwen cpebl. K Yucny TakMx Bo30eNCTBUN OTHOCATCS: TemnepaTypHoe, go-
TOXMMWUYECKOE, KOPPO3MOHHOE, MEXaHUYeCKoe, aNeKTpMYeckoe 1 npoyne puandeckne N husnmko-xmmumdieckme
Bo3gencTBua. Kpome Toro, KoMbrHaLMa nNepevyncrieHHbIX (hakTOpoB MOXET YBenuuMBaTh pelynsTupylLllee
BO3JEeNCTBUE.

MWHMManbHbIA HAaBop BHELWHUX PaKTOPOB, KOTOPbIA [OMKEH BbiTh YY4TEH NPU NPOEKTUPOBaHUK:

- TeMneparypa;

- BNaXHOCTb;

- MNOTHOCTb BO3AyXa;

- CONHEeYHOoe U3ny4yeHue;

- oXAb, rpag, CHer, MHewW, rononea;

- HanNU4YMe B OKPYXaloLeM BO3OYyXe XUMUYECKN aKTUBHLIX BELLECTB;

- Hann4ve B OKPYXatoLeM BO3ayXe MEXaHUYECKN aKTUBHbIX YacTul, 3anbiNeHHOCTb;

- CONeBOW TYMaH;

- rpo3oBad 0bCTaHOBKA;

- NOTEHUMAansHasa celcMmnyecKkasn onacHoCcTb.

YuuTbiBAaEMbIE KNUMAaTHMYeCcKne akTopbl OOMKHLI ObITh onpeaeneHsl B Buage nubo KOHKPETHbIX 3HaYe-
HWK, MO0 C yKasaHWem NpeaeroB NepeMeHHbIX COCTOAHWIA. [py npoekTupoBaHun B3Y fomkHa ObiTh Takke
yyTeHa BepOSATHOCTb OAHOBPEMEHHOIO BO3LENCTBUA HECKONbKUX KNUMaTUYECKUX COCTOAHWA. B NMpoekTHOW
OOKYMEHTaL MW OOMKHBI BbITh yKa3aHbl BO3MOXHbIE pe3ynsTUPYOLLIME BO3AENCTBUA BCEX YUTEHHBLIX (DaKTOPOB
OKpyXarwlLLel cpeasbi.

[na mopckux NpubpexHbIX YCMOBUIA CleayeT y4uTbiBaTh AONONHUTENbHBIE (DAKTOPbI OKpYXKaloLei cpe-
abl (cm. [3]). ®akTopbl OKpy>KaloLLel cpedbl, yYMTbiBaemble Npu NpoekTupoBaHun BAY knacca CC ana akc-
nnyaTaunn B 30HaxX C XONOAHbLIM KNMMMaTOM, OnpefeneHsl B pasaene 14.

M3meHeHUs knumaTuyecknx (akTopoB B npefenax HopMbl, COOTBETCTBYIOLME Mepuogy MOBTOPSIEMO-
CTV OOWH rod, He AOIKHbI BbI3blBaTh HApYLUEHWIA pac4eTHOro HopManbHOro npouecca akcnnyaTauum B3Y.

Ecnu B3aMMoCBSA3b He CyLLecTByeT, Npodne aKCTpeMarnbHble (bakTopbl OKpYXakLlen cpefbl B COOTBET-
cTBUn ¢ 6.4.3 OOMKHbI BbITb CKOMOGUHMPOBaHLI C hakTopamMmy HOPMAanbHOrO peXuma BeTpa B COOTBETCTBUM
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c 6.3.2. Obwee onucaHue, kKakMm 06pa3omM KOMOMHMPOBATL pacyeTHble CMy4Yau ¢ BHELHWMK hakTopamu,
MU3NoXeHo B 7.4.

6.4.2 HopmanbHble 3Ha4eHUA NPo4nX PaKTOPOB OKpYyXaKwLen cpedbl

HopmanbHblie 3Ha4YeHus NpoYmx KNnuMaTuiecknx akTopoB BHELLHEW cpefbl, KOTOpble cnefyeT yyYuThbl-
BaTb NPU NPOEKTUPOBAHWMN:

- Temnepartypa okpyxatwuien cpegbl oT MuHyc 10 °C go nntoc 40 °C;

- OTHOCUTENLHAas BNaXHOCTL Bo3ayxa Ao 95 %;

- 4ucToTa aTMocepbl COOTBETCTBYET He3arpa3HeHHOW aTtMocdepe Hag cywwen (cMm. [4]);

- UHTEHCUMBHOCTL COMNHEYHOW paguauuu (3HepreTuyeckas oceelleHHocTs) 1000 BT."M2;

- NAOTHOCTb atMocdepHoro so3gyxa 1,225 Kkr/m3.

Ecnu npu npoekTupoBaHuu B3Y yuuThIBAOT TakKe U Apyrine BHELWHUE haKTopbl, TO XapakTepusyoLiue
WX MapaMeTpbl N UX 3HAYEHUA OOMKHbI BbITh OTPaXEeHbl B MPOEKTHON JOKYMEHTaLMKW U COOTBETCTBOBATL Tpe-
BoBaHusam (cMm. [3]).

6.4.3 Mpouune akcTpeManbHble (PaKTOPbI OKPYKalOLWeEN cpeabl

K umcny npoumnx skcTpemarnbHbIX (hakTOPOB OKpYXKatoLLen cpedbl, KOTOphble OOMKHLI BbITh paCCMOTPEHBI
npu npoekTupoBaHuM B3Y, oTHOCATCA: aKCTpemarnbHble TeMnepaTypbl, MOMHWK, obnegeHeHne U NoTeHUmanb-
Has ceMcMMUYecKasa ONnacHOCTb.

6.4.3.1 BKcTpemanbHble TEMMNEpPaTypb!

Pac4eTHbIMK 3Ha4YEeHUAMMW 3KCTPEeManbHbIX Nepenagos TeMnepaTyp ABNAKTCA UHTEPBaribl KAK MUHUMYM
oT muHyc 20 °C go nntoc 50 °C anga ctaHgapTHbeIX knaccos B3Y.

6.4.3.2 MonHuu

YcnoBuA 3aluThl OT MOMHUIA, NpuBedeHHsie B 10.7, ABNAKTCA OOCTATOMHBIMU NS UCNONMHEHWA B3Y
HOpMarnbHOro Knacca 6e3onacHoOCTH.

6.4.3.3 lTononepn

Ons B3Y HopmanbHoro knacca tpeboBaHus no rononegy oTcyTcTBYHOT. [Ina xonogHoro knumara Tpebo-
BaHWA No rononeay ycTaHoBneHsl B pasaene 14 u npunoxeHun D.

6.4.3.4 lNMoTeHUManbHasa ceMcMMYecKkas ONacHoOCTb

Ons B3Y HopmanbHoro knacca TpeboBaHusi N0 NOoTeHUWanbHON CeMCMUYeCKOW ONacHOCTM OTCYTCTBYHOT.
OueHKa cericMUYecKuX YCMOBUWIA Ha nnolwagkax pasmelleHna BAY B cnyvaax, korga oHWM MOTyT OKasbiBaTb
CyLLlecTBEHHOE BNUSAHWe Ha akcnnyartauuo B3Y u 6e3onacHocTb, paccMmoTpeHa B 11.6 u npunoxeHun E.

6.5 BnuaHue ceTn nogknw4YeHus

[MpoekTvpoBaHne B3Y BbINOMHAKT NCXOOA M3 CNEayrLMX HOpMarnbHbIX YCIOBWA Ha KOHLUEBbIX kabernb-
HbIX MyTax:

- HOMMHanbHOE 3Ha4YeHWe U HopMarbHbIe OMana3oHbl 3HA4eHUA HacTOoTbl B CUHXPOHHOW 30He EQC 1 TexHo-
JIOTMYECKN M30MNNPOBAaHHBIX TEPPUTOPUAnbHBLIX 3NEKTPOIHEPTETUYECKUX cucTemax — no [OCT P 55890—2013,
paz3sden 4,

- HanpsXeHne — HOMWHanbHoe 3HadveHue (B cooTBeTcTBMK ¢ FOCT 29322) £10 %;

- 4yacToTa — HOMUWHanbHoe 3HadveHne £2 %;

- HECMMMETPUS HaMpsiKeHUiA — M3MeHeHWe COoCTaBnsAatoLeid obpaTHOW NocneaoBaTenbHOCTH HanpsKe-
HWS NO OTHOLUIEHWIO K COCTABNANLWEN NPAMON NocnegoBaTenbHOCTM HE JOMKHO npeBbiwats 2 %;

- LMKNbl aBTOMaTu4ecKoro NoBTOPHOrO BKITHYEHWS — Nepuog L1Kna nepBoro aBToMaTU4YecKoro noBTop-
Horo Bkrno4veHus ot 0,1 oo 5 ¢, eToporo — ot 10 go 90 c;

- NPOCTON — KONUYECTBO OTKMNIoYeHW oT ceTu — 20 B rog. HopmanbHbIM cnegyeT cHuTaTh OTKMYEHUE
40 6 4. IKCTpemanbHbIM CriegyeT cuMTaTh OTKII0HYEeHWe 40 O4HOWM Hedenu.

MpumMeyaHe — OTKNIOYEHWE NPOAOITKNTENBHOCTLIO LWECTh YacoB NPUMHATO MCXOAA M3 MPOAOIKUTENBHOCTM
camoi CypOoBOM YacTu LUTOpPMA.

7 NpoekTupoBaHWe KOHCTPYKLMUHK

7.1 O6wme TpeboBaHUA

Mpy NPOEKTUPOBAHUKN KOHCTPYKLMM B3Y fomkHbl GbiTb oBecnedveHsl TpebyeMelil ypoeeHb GesonacHo-
CTW, LLeNOCTHOCTb KOHCTPYKLMK U NPOYHOCTL €€ HeCyLLMX 3f1IeMeHTOB B 3ajaHHOM AuanasoHe Harpysok. KoH-
CTPYKTMBHAs LenocTHocTe BAY B 3agaHHbIX YCINIOBUSIX U €6 COOTBETCTBUE 3a0aHHOMY YPOBHIO HAOEeXHOCTU
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AOMKHbI BbiTe MOATBEPKAEHBLI pacHeTaMu W/MNN UCNBITAHWUSAMW Ha NPeaenbHY W YCTanoCcTHY MPOYHOCTh
3NeMeHTOB KOHCTPYKUUN.

PacuyeT KOHCTpYKUWMA cnenyeT NpoBoAUTL B cooTBeTcTBUM ¢ FOCT P MCO 2394, B yacTu, He NpoOTUBO-
pevallen HacTosiweMy cTaHaapTy.

PacyeTbl BbINOMHAIOT B COOTBETCTBMM C YCTAHOBMNEHHBLIMKW B HacTodAWweM cTaHgapTe metogamu. Onuca-
HWe METOOOB pacyeTa AOIHKHO ObiTb M3NOXEHO B NMPOEKTHOW AoKymMeHTauuu. OnucaHus OOIHKHbI BKNOYATh
AokasarenbcTBa 0060CHOBAHHOCTU MCMOMNbL30BaHHbLIX METOAOB pacyera WUNnW cogepXaTb CChIMKWM Ha COOTBET-
CTBYHOLLME MCCIegoBaHns U AOKYMeHTbl. CTeneHe HarpykeHus npu nobomM MCNbITaHWW Ha NPOYHOCTE AOMKHa
COOTBETCTBOBAaTh KoadduULuMeHTam 3anaca, NpUHATLIM A5 HOPMaTUBHbLIX HArpy30K B COOTBETCTBUM C 7.6.

PesoHaHcHble konebaHus 6alwHn, BeTpoKoneca v NpUBOLHOMO MexaHuaMa crieqyet uaeHTUdMuMpoBaTh
no AnanasoHy 4acToThkl BNMOTE 40 2-KpaTHOro BO3Dy:KAeHWs Mo YacToTe BpalleHus nonacTei, BKIHYUTENBHO.
BoamoxHble pesoHaHcHble KonebaHnsa gomkHbel BbiTe MccrneaoBaHbl Ha ypoBHAX TypbyneHTHoctu 30 % MHT
nopgknacca C no typbynentHoct ana PCH 1.2. MNMpu oBbHapyXeHMM BbICOKMX PE30HAHCHbLIX HArpy3oK npu
HWU3KOW TypByneHTHOCTM HeOBXOAMMO MPUHATE Mepbl ANA WCKIIOYeHUs pe3oHaHCcoB, MO0 HeoBXoAMMo UX
BKIMIOUNTL B pacyeTHble Harpy3ku.

7.2 MeTtoponorusa npoekTUpoBaHus

Mpu npoektupoBaHum B3Y pomkHa 6biTe obecneuyeHa ycTonumBocTe B3Y ko BCEM BO3HUMKANOLIKMM B
npoLecce skcnnyataumm npefensHelM coctosiHuaM. OBopynoBaHue U KOHCTPyKUMsa B3Y pomkHel obecne-
YMBATbL 3a[laHHble PEeXUMbI IKCNMyaTauMn Nof BO3AeNCTBUEM BETPOBLIX HArpy3o0K, onpefensembiX KNaccom
©esonacHocTn B3Y (cMm. Tabnmuy 1), COOTBETCTBOBATL KMMMaTUYECKUM XapakTepucTukam TeppuTopun pas-
MeLLEeHNs U MPOYUM NapamMeTpam OKpPYKarLen cpefbl, YKasaHHbIM B HACTOSALLIEM CTaHaapTe.

[na noaTeepaeHWst NPOYHOCTY KOHCTPYKLMK U ee cooTBeTcTBUA TpeboBaHusam TOCT P MCO 2394 fo-
MycKaeTca UCNONb30BaTb pes3ynbTaThl UCMbITAHWA — TPaHUYHbLIX, KNUMaTUYeCKUX, MeXaHUYeckux, Ha npod-
HOCTb, Ha YCTOMHMBOCTb MITN HaTYPHbIX UCTIbITAHWIA OMbITHLIX 0BPa3LOB, a Takke pe3ynbsTaThl MOAENMPOBaHMS
M MaKeTHBIX UCMbITAHUA.

[MpoeKkTHble pacueTbl JOMKHbI Ba3upoBaThCa Ha YTBEPXOEHHLIX MeTooMKax U OBLLenpuaHaHHbLIX HOpMaX.

MpoekTMpoBaHWe JOMKHO BbITb OCHOBAHO Ha a’POYNpyrol MOAENW, KOTOPYK WCMOMb3YHT AN KOH-
CTPYKUMOHHBIX pacyeToB, NOCNE Yero pe3ynsrathl NOATBEePX4aloT NOCPeacTBOM M3MmepeHuin. MamepeHus npo-
BOAAT ¢ obpasuamu B3Y, koTopble AUHAMWYECKM M KOHCTPYKLMOHHO aHamnorMyHbl CnpoekTuporaHHon B3Y, Ho
MOryT OTNMYATLCS B AeTanax (Kak Hanpumep, ansTepHaTUBHbIE NpoekThl balHK). TpeboBaHMSA K U3MEPEHUID
Harpy3ok cm. B [5].

7.3 Harpysku, yunTbiBaemble B pacyeTax

[Mpy NpoeKkTUpOBaHNK OOMKHLI PACCMaTPUBATLCH KAk MUHMMYM Harpysku, onncaHHbele B 7.3.1—7.3.4.

7.3.1 NpaBUTaLUOHHBbIE U UHEPLIMOHHLIE HAarpy3Ku

Mpu npoekTupoBaHum BAY gomkHbl ObiTh Y4TEHLI FPAaBUTALMOHHBIE U MHEPLMOHHEIE Harpy3ky — ctatu-
Yeckne 1 AMHaMUYecKUe Harpy3ku, enCTBYOLWME Ha SMEMEHTbLI KOHCTPYKUMK B3Y v BO3HMKaOLWME B pe3ynb-
Tate OeNCTBUA CUMbl TSKECTU, Bubpauun, BpalleHUs U1 CENCMUYEeCKOM akTUBHOCTM (MW OBMXXEHWUS HECYLUEN
KOHCTPYKLWHN).

JonycTumele npedenbHble rpaBUTaLMOHHBIE U MHEPLWOHHBIE Harpy3ku No BepTUKanbHOW ocu BaluHu
OOMKHBI BbITh YKa3aHbl B MPOEKTHON AOKYMEHTALWW U OOIMKHbI BKITKOYATb MCXOOHbIE W ANUTENbHbIE BO3dein-
CTBWUA, CBA3a@HHbLIE C NpOcanKoW rpyHTa. PacyeT npegenbHbIX rpaBUTALMOHHbBIX M MIHEPUWOHHBIX HArpy3oK no
BEPTMKamnbHOW OcK DalLHW BLIMOMHAKT OTAENbHO OT pacyeTa balHu 1 doyHOaMeHTa Ha MPOYHOCTb.

7.3.2 AapoguHaMmnyecKne Harpysku

Mpw npoekTupoBaHn BAY gomkHbl BbiTh y4TEHbI 83pOAUHAMUYECKME HATPY3KW — CTaTUYECKME 1 On-
HamMu4ecKkue Harpysku, KOTOpble Bbi3BaHbl 0B6TEKAHWEM BO3AYLUHbLIM MOTOKOM MOABWXHBLIX U HEMOABMKHBLIX
yacTen B3Y (B ToM yncre bawHu 1 dpyHgaMeHTa) ¥ CUMOBbIM B3aMMOLENCTBMEM BO3AYLUHOIO MOTOKA C HAMM.
B Tom 4Mcne cnegyeT paccmaTpyBaTh a3poaMHaMUYeCcKY0 Harpy3ky BETpoKoneca/poTopa — COCTaBMSOLLYO
a3poANHAMUWYECKUX CUM, OeNCTBYHOLMX HA BETPOKONECO/poTop B HanpaeneHnun BeTpa.

Mpouecc o6TekaHna BO3AYLUHBIM NOTOKOM 3aBUCUT OT YacTOThl BpallleHWsl BeTPOKOneca, CpeqHemn CKo-
pOCTW BO3QYLIHOTO MOTOKa, NPOTeKalLero Yepes nrowagb, OMeTaeMylo BETPOKONecoM, TypbyneHTHoCTH,
NNOTHOCTKM BO3AyXa, a3poguHamudeckux npodunen noeepxHocten B3Y 1 Ux B3auMogencTBMA € BO3AYLWIHBLIM
NOTOKOM, BKM4as aspoynpyrue apdekTsl.
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Mpu BepTUKanbHOCTN BalUHKW, MEHBLLEN UMK paBHOM 3°, pacyeT aspoanHaMUYECKUX Harpy3oK Ans onpe-
JeneHus pasMepHbIX JONYCKOB MOMHO HE NpOBOANTb.

7.3.3 3KcnnyaTauuoOHHbIe Harpy3ku

Mpw NpoekTUpoBaHun B3Y OomkHbI ObITh yUYTEHBLI 3KCMNyaTalWOHHBIE HATPY3KUM — Harpy3ku, BO3HUKA-
tolme B Npouecce paboTel B3Y BcrieacTeme ynpaBnsoLWnX BO3AENCTBUA HA 3aNeMeHTbl U cucTeMsl BAY. 3Tu
Harpysku BKIMHOYaKoT:

- Harpysku, BO3HMKaWLlMe B Npouecce perynupoBaHus 4acToThl BpalleHWs BeTpokorneca nyTem us-
MEHEHWA BpallaloLlero MOMeHTa 3a CYeT NOBOpOTa NonacTel UM ¢ NOMOLLbLIO APYTrMX asapoguHaMndeckux
YCTPOWCTB;

- YCUnnsA, pa3sBMBaeMble MeXaHU4eCKUM TOPMO30M, YCTaHOBIEHHbBIM B LIENW NpUBOAA;

- NEPEMEHHbIE Harpy3Kkun, BO3HUKaKLLME BO BPEMSA NyCKa W OCTAHOBA BETPOKOIECa;

- Harpysku, Bbl3BaHHbIe BKINIOYEHUEM — BbIKMIOYEHWEM reHEPAToOPa U PbICKaHUEM.

[Mpw pacyeTe xapakTepUCTUK, peakuun 1 HarpysokK cnefyet y4yuTbiBaTe BO3MOXHbIA OMana3oH UsMeHe-
HUA SKCMNNyaTauMoHHbIX Harpy3ok. B yacTHoCTK, ANA MexaHU4ecKnx TOPMO30B MNpW onpedeneHn peakumi u
Harpy3ok B niobom npouecce TOPMOXKEHUS OOMMKEH BbITh NPUHAT BO BHUMaHWE AMana3oH U3MeHeHUsa TOpMO3-
HbIX XapakTepPUCTUK, CUM CKATUSA NPYXUH UMK OABNEHUS, MOCKONbKY OHU 3aBUCAT OT TEMMEpaTypbl, CTENEHU
M3HOCa W CTapeHus.

7.3.4 MNpoune BUALI Harpy3okK

B pacyeTtax Takke LOMKHbI ObITb Y4TEHbI HArpy3ku, o0ycnoBneHHble 0cobbiMy YCHOBUSIMI SKCnnyaTa-
unn B3V, Hanpumep:

- Harpys3ku oT BONH (ans B3Y, paamelleHHbIX B MOpe), aapoaMHaMMYeckoro crneaa, yaapHble, Harpysku,
cBfi3aHHbIe ¢ BUXpeobpasyownmm Bubpauuamm balliHu;

- Harpys3ku, cBaA3aHHble ¢ 0bregeHeHueM (06 OCTanbHLIX HArpy3Kax, CBA3aHHLIX C XONOAHbIM KMMMaTOM,
cMm. pazgen 14 n npunoxexHue D);

- Harpy3ku, BO3HUKaKLME NpyU TPaHCMOPTUPOBAHUK, YCTAHOBKE, MOHTaxe, 0DOCMYXUBAHUN U PEMOHTE
B3Y cornacHo 11.4.

7.4 npOEKTHbIe CUTYyaLUUN U pacHeTHble cny4vyan HarpyxeHua

7.4.1 O6wmne TpeboBaHuA

[aHHblA nogpasgen onucbiBaeT NPOEKTHbIe CUTyalWMW U pacyeTHble criydaun HarpyxeHus B3Y u ycta-
HaBnMBaeT UX MMHUManbHOE KOMMYeCcTBO, KOTOpoe JOMKHO BbiTb pACCMOTPEHO MPY NMPOEKTUPOBaHMWMN.

Mpw nNpoekTupoeaHuM BIAY cTaBuTCA Uenb paccMoTpeTk Bce Hauboree BaHble NPOEKTHbIe CUTyauuu,
KOTOPbIEe BO3HUKAIOT B NPOLECCE XU3HEHHOro Lukna B3Y.

BapuaHTbl HarpykeHusi oMKHbI BbITh onpefeneHb KOMOUHUPOBAHUEM COBLITUIA, BO3HMKALLUX B NPO-
Lecce akcnnyatauun BOY (Unu npounx cuTyauuil, BO3HUKAOLWMUX, HanpuMep, Bo Bpems c6opku, BO3BedeHWs
UNK TEXHUYECKOro obCcnykunBaHunsa), ¢ hakTopaMu OKpyXxarLen cpeab.

Bce BapuaHTbl HarpyXeHus, oxnaaeMble C JOCTATOYHOW CTENeHbi BEpPOSTHOCTM, O0MKHLI GbiTb pac-
CMOTPEeHbl COBMECTHO C (PYHKLMOHMPOBaHUEM CUCTEMbl yNpaBneHuss 1 3almTel. PacyeTHble cnydan Harpy-
»enust (PCH), ncnonbayemble AnNs NPOBEPKW CTPYKTYPHOM LenocTHocT BAY, AomkHbl GbiTb OUeHeHbl Ans
crnenyLwmux NPoeKTHbIX CUTyauui:

- HOPMarbHbIX NMPOEKTHbLIX CUTYaLUIA C COOTBETCTBYHLUMMM HOPMAanbHBIMKU UK 3KCTPEManbHLIMKU dak-
Topamu BHelIHel cpeapbi;

- CUTYyallMii 0TKa3a C COOTBETCTBYIOWMMU hakTopaMy BHELLHER cpeabl;

- CUTYaLMin TPaHCTIOPTUPOBAHWS, YCTAHOBKU M TEXHUYECKOro 06CnyXMBaHUSA C COOTBETCTBYIOLLMMM (hak-
Topamu BHellHel cpeapbi.

Ecnu cyulecTesyeT B3aMMOCBA3b Mexay aKCTpeManbHbIM (hakToOpoM BHeLIHe:n cpedbl U cuTyaumen oT-
Kasa, ToO KOMBMHALWID 3TUX OBYX COOLITMIA criegyeT paccMaTpuBaTh Kak pearnbHblii NPOEKTHbLIN BapuaHT Ha-
rPY>XEHUS U y4UTbIBaTb B pacyeTax.

Kaxpasi npoekTHasi cuTyauusi TpebyeT pacCMOTPEHWMSI HECKOMbKMX PaCYETHBIX CMy4YaeB HarpyxeHus.
MWHUManbHOE KONMUYECTBO pacyeTHbIX CIyYaeB HarpyKeHus, KoTopble AOMKHbI ObiTb PACCMOTPEHBI B NPO-
eKTe, ONs KaXJ0n NPOeKTHON cUTyauun NpusedeHo B Tabnuue 2. B 1ol Tabnuue pacyeTHble cryyan Harpy-
KeHUsi onpeeneHsl ANs Kaxaoi NPOeKTHOM CUTYaLUKuK B COOTBETCTBUM C PEXUMAMKU BETPA, SMEeKTPUYECKUMK
Harpyakamu 1 NpoYuMK hakTopamu BHELLHEN cpefbl.
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Ecnn npu pac4eTHOM criy4ae Harpy»eHusl, OnMcbiBaeMoro 3aflaHHOM Modenbk BeTpa, cucTema ynpas-
MeHns NpegycMaTpuBaeT KOHTPONUPYEMbIil OCTAHOB [0 MOMEHTa AOCTMKEHUS MaKCMMarbHOro Yrna pbicka-
HUS U/UNKN CKOPOCTU BETpa, TO AOMKHO BEITE NOKa3aHo, uTo BOY obecrneunBaeT HagekHoe BhINOMNHEHWE OCTa-
HOBa MpW BO3AEWCTBUN TYPOYNEHTHOCTM C TEMW e CambiMU ONMpeaeneHHbIMU M3MEeHEHUAMU NapameTpoB
BETPA.

Ona obecneyeHns LenoCTHOCTW KOHCTPYKL UM B3Y, MMEHLLNX KOHCTPYKTUBHBIE 0COBEHHOCTH, KOTOPLIE
He OMUCLIBAKTCH YKa3aHHbIMW B HACTOSALLEM CTaHAapTe pacHeTHbIMU CIy4asMU HarpyxeHusl, AoMmKHb! ObiTh
npoBeneHbl COOTBETCTBYIOLLME OOMONHUTENbHbIE pacHeThbl AN BCEX BO3MOXHbIX CMy4YaeB KPUTWYECKUX Ha-
rpy3oK.

B Tabnuue 2 ons kaxaoro pacyeTHOro Criydas Harpy>KeHWsi YCTaHOBMNEH COOTBETCTBYIOLLWA eMy BUA
pacyeTa. «Y» OTHOCUTCA K CIy4asM yCTanoCTHOro HarpyxeHus u o6o3Ha4yaeT pacyeT Ha yCTanoCTHYIO Npoy-
HOCTb. «I» OTHOCWUTCSA K pacyeTam No npefenbHbIM HAarpy3kam U CBA3aH ¢ NPOYHOCTHBIMW XapakTepucTukamu
MaTepuanos, AedopMaLUsMI KPOMOK NONacTen, yCTOMYMBOCTLIO 3NIEMEHTOB KOHCTPYKLUN.

Tabnuya 2-— BapuaHTbl pacHeTHOrO HarpyxKeHusi

YacTHbIA
Bun koadhdu-
MpoekTHasa cutyauus PCH Pexwum BeTpa (B cooTBeTCTBUM € 6.3) Mpoune ycnoeusa pac- UMEHT B3~
Herd onacHocTK
1) BelpaboTka 1.1 | MHT Vih < Vhub < Vout Ona  akcTpanonsaunmM aKc- I H
3MNEeKTPO3HEPrnK TpeManbHbIX COBBITUIA
1.2 [ MHT Vi, < Vhub < Yout — Yy *
1.3 | OMT Vip < Viub < Vout — M H
1.4 | OKH Vpp = V=2 wmic, Vi, V +2mic — Mn H
1.5 | 3CB Vin < Vhub < Vout — M H
2) Beipabotka 21 | MHT Vip < Vhub < Vout Ortkas B cucteme ynpasne- | [l H
3MeKTPO3IHEPrn B HWS MW NOTEeps 3NeKTpu-
COYETAHWN C OT- YEeCKOW Harpys3Kku, U1 oTkas
Kasom OCHOBHOMO YPOBHA DYHK-
ummn ynpaeneHus (cm. 7.4.3)
2.2 | MHT Vi, < Vhub < Vout OTkaa cuctembl ynpaene- M A
HWA UMW OTKas, CBA3aHHbLIN
C (pyHKUMER 3alWuTbl BTO-
PU4HOTO YPOBHSA (CM. 7.4.3)
2.3 | PN Viyyp = V£ 2micn Vg ¢ Ortkasel B cucTeme ynpas- | [l A
NeHns, 3aluTbl, 3NEKTPU-
YecKOW  CeTW,  BKNO4as
noTep 3ANeKTPUYECKOW Ha-
rpy3Ku
24 | MHT Vin < Vhub < Vout OTkasz cucTtembl ynpasne- Y *
HWS, MOBPEXOEHUE B aMnek-
TPUYECKOW CeTU unu note-
psi ANEKTPUHECKOW CETU
2.5 | HMB Vi < Vhub < Yout MNMogoepxaHue pexunma re- I H
Hepauuu npu nposane Ha-
NPsKeHUs ceTu
3) BknioueHwue 3.1 | HMAB Vip < Vhub < VYout — ¥ *
3.2 | OPN Vb = Vip: V£ 2 M/en Vg —
3.3 | OUH Vhyyp = Vin. Vr 2 2Micn Vgt — Mn
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OkoHYaHue mabnuupbi 2

YacTHblA
Buia Koacpchu-
MpoexTHas cutyauma | PCH Pexwvm setpa (B cooTBeTcTBUM € 6.3) Mpoune ycnoews pac- o 6. on
HeTS OonacHoOCTK
4) HopmanbHbin 4.1 | HMNB Vip < Vhub < Vout — Y *
OCTaHOB
42 | 9PN Vyp = Vet 2mlcn Vgt — M H
5) ABapuiiHblii 5.1 | MHT Viyp = Vi 2 2mM/c u Vgt — M H
OCTaHOB
6) MapkoBka 6.1 | M3B 50-neTHuiA nepuog noBTopse- - M H
(ocTaHoB unn MOCTH
XOMNOCTOW Xoa) N
6.2 | MOB 50-netHuin nepuog noetopsie- | OTcoegMHeHMe OT CETU I A
MOCTH
6.3 | MOB 1-neTHWin nepwop noeTopsie- | PaccornacoBaHue opuweH- I H
MOCTH Tauum Ha BeTep
6.4 MHT thb < O'?Vl’ef — \ *
7) MapkoBka wn 7.1 | M3B 1-netHun nepuop noBTOpsE- - M A
oTKa3 MOCTH
8) TpaHcnoptuposa- | 8.1 | MHT Vi 5int DOMmkHa GbITh Onpeae- — Mn H
H1e, cbopka, TeXHW- neHa nNpou3BoauTenem
Yyeckoe obcnyxwusa- -
HWE W PEMOHT 8.2 | M3B 1-neTHur nepuod nosTopsie- — M A
MOCTH
MpumeyvaHusn
1 Ycnoswe V, = 2 M/C roBOPUT O TOM, YTO HEOBXOOMMO NPOAHANM3VPOBATE YyBCTBUTENBHOCTE KO BCEM CKOPOCTAM
BeTpa.
2 OBo3HaveHus:
Y — pacyeT Ha YCTanocTHY NPOYHOCTL (CM. 7.6.3);
[1 — pacuyeT no npegenbHbIM Harpyskam (cm. 7.6.2);
V haint — Pac4eTHas CKopocTk BETPA MPU TEXHNYECKOM OBCyKMBaHi.
3 YacTHbIn KoadhdhuumeHT BesonacHOCTM NO ycTanocTu (cM. 7.6.3) obo3HaveH™.

Ons B3Y, UMeKLLMX KOHCTPYKTMBHLIE 0COBEHHOCTU, C Lenbi obecnedeHus NpuHUMNa LenocTHOCTH
KOHCTPYKLUMWMW OOMKHbl BbiTh paCCMOTPEHbLI COOTBETCTBYHOLLME CyYan Pac4eTHOrO HarpyXeHus.

PacueTHble crniyyam HarpyXeHus, OTHOCSILLMECH K CIy4asaM pacdeTa no npefenbHbiM Harpyskam, nogpas-
OensT Ha HopManbHble (H) n aBapuiiHele (A). B HacToswem cTaHAapTe NPUMHATO, YTO HOpMaribHbIe BapuaHThI
pacyeTHOW Harpysku BO34enCcTBYIOT Ha BOY vacTo B TeveHue ee XKU3HeHHOro uukna. CumTaetcs, 4to BAY B npo-
Llecce aKcnnyaTauuy HaxoauTcs B HOpMarbHOM pabodem cocTosaHuW. [onyckarTca He3HaqYuTenbHble OTKasbl
WK NONOMKW. Bo3HWKHOBEHWE aBapuRHOIO pacHeTHOro cny4yas paccMmaTtpuBaeTcs kak bonee pegkoe cobbiTue.
Apapuu 00bIYHO CBSI3aHbl CO Cry4yasiMv BO3HWKHOBEHWSI CEPbEe3HbIX OTKA30B, KOTOpbIE MPUBOAAT K akTuBaLuK
YHKLUMW CUCTEMBI 3aWwKThl. Bug pacyeTHon Harpysku: H unn A — onpegenseTt BeNUYUHY 4acTHOro Koaddurum-
eHTa 6e30nacHOCTV y; ANA pacyeTa NpedenbHON Harpysku. 3TH Ko nUMeHTI NpuBedeHs! B 7.6.2.2.

B npouecce npoekTupoBaHWsa OOMKHbI BbiTb pacCMOTPEHbI CKOPOCTW BETPa W3 AWanas3oHOB, YCTaHOB-
NeHHbIX B Tabnuue 2, npuBoaswine Kk Hambonee onacHoMy criydaw Harpyxenusa B3Y. [InanasoH ckopocTten
BEeTpa pekoMeHOyeTCcAa NpencTaBnsiTh PSAOM AWCKPETHBIX BEMWYUH C UHTepBanaMmuy, obecnevmBalLLMMm He-
00X0AMMYI0 TOYHOCTb BbIMMCMAEHWIA (B DOMNBLUMHCTBE Cry4YaeB NpUemMnemMbl MHTepBasbl B 2 M/C).

7.4.2 MpoekTHasa cutyauus «BwipaboTka anektpoaHepruu» (PCH 1.1—1.5)

[JaHHasa npoekTHas cuTyauus COOTBETCTBYET PeXUMYy: BETpoKoneco/poTop Bpawaercs, BOY pabotaet
W NOOKITOYEHa K 3NeKTpu4eckoin Harpyske. B pacueTHOn cxeme crnedyeT ydecTb gucbanaHc BeTpokoneca/po-
Topa. MakcumanbHbIi gucbanaHc Macchl BETpokoneca\poTtopa 1M aspogvHamMmuyeckas HeypaBHOBELLEHHOCTb
(HanpuMep, wWwar nonacteln U paznuMyMe Ux YrrnoB MOBOPOTA), YKa3aHHbIE NPOW3BOAUTENEM, OOMKHbI BbITh
YYTEHLI B pacyeTax.
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Mpw pacyeTax aKcnnyaTaLuWUOHHbIX HAarpy3oK AOMKHbI ObITb MPUHATHI BO BHUMaHWE W OTPaXKeHbl B pacye-
Tax OTKMOHEHUA OT ONTUManbHbIX TEOPETUYECKUX IKCNNyaTauuoHHbIX CydYaes, HanpuMep paccornacoBaHue
YIMOB PhICKaHWSA U OLUMBKM CUCTEMEI YTPaBNEeHUs NPy BbINOMHEHUNA (DYHKLWKM CNEXeHUs.

PCH 1.1 u 1.2 BknoyalT Harpysku, Ucxoasa U3 TypbyneHTHOCTU aTMocdiepbl, KOTOpasa CONpPOBOXAAET
npoLecc HopManbHoM akcnnyaTtauun B3Y B TevyeHue cpoka ee cnyxbbl.

PCH 1.3 BkntouaeT TpeboBaHusa K NpedenbHBIM Harpy3kam, KoTopele 0ByCnoBneHbl 3KCTpeManbHbIMM
napameTtpamu TypbyneHTHocT. PCH 1.4 1 1.5 oTHocATCA K NepexofHbIM NpoLleccam, KoTopkle Bbinu oTobpa-
Hbl Kak NOTeHUWanbHO OnacHble cry4au, BO3HKUKalLWmMe B Npouecce aKkecnnyaraunn.

Cratuctnyeckuid pacyeT AaHHbix MogenupoBanus PCH 1.1 (cm. 7.6.2.2 v npunoxeHwe F), OOMKHbI
BKMOYATb Kak MUHMMYM pacyeT 3KCTPeMarlbHbIX 3Ha4eHWA M3rubarllnx MOMEHTOB, BO3HUKAKLIKMX B Npu-
BTYMOYHOW 4YacTu nonacTu, U BenuyMHy narmba Ha BepluMHe nonact BeTpokoneca. Ecnu akcTpemarnbHbie
pacyeTHble 3HAYeHWHA 3TUX NMapamMeTpPoOB MEeHblLUe 3KCTPeManbHbIX PacYeTHbIX 3HaYeHWW, NoMyYeHHbIX AN
PCH 1.3, pansHeiwunin aHanua PCH 1.1 MmoxeT BbiTb ONyLLEH.

Ecnun akcTpemanbHble pacyeTHble 3Ha4YeHUs 3TUX NapaMeTpOB He NpPEeBbILEHbLlI 3KCTpeMarnbHbIMUK pac-
YEeTHbIMW 3Ha4YeHUsIMK, nomny4veHHbIMU ans PCH 1.3, o napameTp ¢ B ypaBHeHuu (20) onsa akcTpeManbHON
mozenu TypbyneHtHoctn B PCH 1.3 pekomeHgyeTcs yBenuyiuTb AN BLINMOMHEHUS YCNOBWS paBeHCcTBa UMK
NpPeBbILEHNA IKCTPEMATbHBIX PACYeTHbLIX 3Ha4YeHWn NapaMeTpoB, BbluucneHHbix B PCH 1.1, akcTpemanbHbi-
MU pacyeTHbIMU 3HaveHusaMU B PCH 1.3. HopmaTuBHble 3HA4YeHUs Harpy3oK, COOTBETCTBYIOLLMX APYIMM KOM-
noHeHTam B3Y, moryT 6biTb ONpeaeneHsl U3 3Toro aHanvaa Ha ocHoeaHuy PCH 1.3 ¢ yBennYeHHbIM 3HaYeHu-
eM c. B kayecTBe antTepHaTUBLI 3TOMY aHanu3y, Hagnexaline HopMaTUBHbIE 3HAYEHUS BCEeX COCTaBMSAOLWINX
Harpyaku, COOTBETCTBYHOLLMX KaXO0MY KOHKPETHOMY KOMMOHEHTY B3Y, MoryT BbITe Hanpsmyo onpegeneHbl
WM SKCTPanonMpoBaHbl U3 MOOENMPOBAHMS.

7.4.3 MNpoekTHaa cutyauus «BbipaboTka 3NeKTPO3Hepruu B codeTaHum ¢ otkazom» (PCH 2.1—2.5)

7.4.3.1 Obwue TpeboBaHuA

B gaHHOM NpoekTHOW cuTyauuu paccMaTpMBaloT nepexofHble Npouecchl, Bbl3BaHHbLIe OTKa3oM UMW Mno-
Tepen anekTpPUYecko ceTn, Bo BpemMs BbipaboTkn B3Y anekTtposHeprun. BaxHbiM cobbITUEM ONs Harpyxe-
Hus BAY, nogneskalimm paccMoTpeHnto, sBnseTcs noboi 0Tkas B CUCTEME YNpPaBneHns 1 3alMTbl Unu OTKa3
B CODCTBEHHOI 3MEKTPUYECKON cxemMe (HanpuMep, KOPOTKOe 3aMbIKaHWe B Lienu reHepaTtopa). Takue cobbITust
cyuTalTcsa TakKke obasaTenbHbIMK ANA aHanusa, cm. PCH 2.4.

CnepgyeT BbINOMHWTL aHanW3 BUAOB W nocneacTevid oTkazos (FMEA), nnv skBYBaneHTHbIM aHanus He-
ucnpaBHoOCTEN ONa onpefeneHnsi MpoABNeHWA HEUCNPaBHOCTH, YMECTHbIX ANSA HarpyxeHua B3Y.

A3nMyT BeTpoKoneca BO BpeMsi HEMCNPaBHOCTU MOXET OKa3blBaTb CYLLECTBEHHOE BNUsSIHWE Ha YPOBEHb
HarpyxeHus. MNonoxeHue asauMyTa BO BPEMSA BO3HUKHOBEHWS HEWCNPABHOCTN OOSMKHO OblTh CRy4anHbIM.

OTkasbl B cucteme ynpasneHus oTHocsTea kK PCH 2.1 n 2.2, onucaHHbiM B 7.4.3.2. [Ins KOHCTPYKLWIA
B3Y, B koTopbix Ge3onacHocTbL obecneynBaeTcs ABYMS He3aBUCKMMbIMKU Habopamu yHKUUA (Yepes3 OCHOB-
HOW YpOBEHb YNPaBneHWs Y BTOPUYHLIA YPOBEHL 3aLUUThI), MOXHO MCMOMNb30BaThk METOAWKY, MPUBELEHHYIO B
7.4.3.3.

n puMedaHUue — B kavecTtBe pyKoBOACTBa nNo M,EleHTIAqJI/IKaLiMM PEXMMOB OTKa3a, OUueHKe neprnogoB NOBTOpse-
MOCTW PEXMMOB OTKa3a, NCKINMH4YEeHKWA OTKa30B, a Takke Mep BO nabexxaHne oTKazoB no obwmum npyuy4KMHam CM. pasgen 8.

7.4.3.2 Otkas cuctembl ynpaenenus (PCH 2.1 n 2.2). KonnyecTBeHHbIV Noaxoa

PCH 2.1 cooTBeTCcTBYET CnegyrLmnM cny4asam:

a) BO3HWMKHOBEHWe OTKasa, CBA3aHHOTO C BbINOHEHWEM (DyHKLMI yNpaBneHus, MMetoLwero oxuaaemMoii
nepuos NOBTOPSIEMOCTU pexunuma oTKasa, pasHbIi UNn MeHblLUe nepuoaa B 50 ner;

b) BO3HWKHOBEHWE OTKa3a, CBA3AHHOMO C BLINONMHEHNEM (OYHKUWIA yNpaBneHus, Ans KOTOPOro oxuaae-
MOro nepuofa NoBTOPSEMOCTU PEXUMa 0TKa3a 4OCTUYb HEBO3MOXHO;

C) noTepsi CBA3W C 3NEKTPUYECKON CeTbIO.

[nga cobbITUA C OXMOaeMbIMU NEPUOLAMU NOBTOPSIEMOCTU pexumMa oTkasa B pamkax mexay 10 u 50 ro-
Jamun MpUMeHsIeEMbIA KO3 ULNEHT HEMOMHOW HArpy3ku nNpeacTaBnaeT coboi PyHKLUMI0 Nepuoaa NoBTopsie-
MOCTUW PEXMMOB OTKa3a, yKasaHHbIX B 7.6.2.2.

Ona PCH 2.2 cnegyet paccmaTtpyBaTh Kak aBapuiitHble Takue pegkue cobbiTUsA, Kak oTKasbl peanuaauun
YHKLMWIA CUCTEMBI YNPABINEHUSA UMK OTKAa3bl BO BHYTPEHHUX 3MEKTPUYECKUX U MEXaHUYECKMX CUCTEMAX C ne-
pUO4OM MOBTOPAEMOCTM peEXMMAa 0Tkaza cBbille 50 nert.

OTKasbl C NeprogoM NOBTOPAEMOCTH CBbiwe 20 feT U NposiBNeHnss HeMCcnpaBHOCTU, HEYMECTHbIe AMS
HarpyXeHHocTn B3Y, MOXHO He y4uTbiBaTh. [lepmog NOBTOPSEMOCTU NMPOSBNEHUs HewcnpaBHOCTK Dasupy-
€TCH Ha CTaTUCTMYECKOM pacyeTe BEPOATHOCTM COBLITUSA, B pe3ynkTaTe KOTOPOro BO3HUKAET OTKa3 4acTu cu-
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CTeMbl ynpaBreHWsl NN BHYTPEHHEN 3MNEeKTPUYecKon cucTeMbl, MMbO oHa BXOOWT B Takoe COCTOAHWME, NMpu
KOTOPOM BO3MOXHO BO3HWKHOBEHME OTKa3a 3feMeHTa KOHCTPYKLUN.

7.4.3.3 Otkas cuctemsbl ynpaenernus (PCH 2.1 v 2.2). [IByxypoBHeBbI# NOAX0A

[aHHbln Nogxod MOXeT WCMOoNb30BaTbCA AN apXMTEKTYp CUCTEMbl ynpaBneHus, COCTOALMX 13 ABYX
unu 6onee ypoeHel. B pamkax gaHHoro nogxoaa:

a) OCHOBHOW YPOBEHb yrnpaBrneHusi 1 OCHOBHOMW YpOBEeHb 3alUuThl NogAepXunBatoT pabodve napaMmeTpbl
B3V B npegenax HopManbHOW 3KCMNMyaTauumn U UX pacyeTHbIX Npefenax, COOTBETCTBEHHO, U

b) BTOpPWYHLIA YPOBEHL YNPaBNEHUA U BTOPUYHLIA YPOBEHB 3aLLMThLI NogaepxuBakT paboure napame-
Tpbl B3Y B nx pacyeTHbix npegenax. [aHHble hyHKUUM OOMKHbI aKTUBUPOBATLCA B pe3ynbraTe 0Tkasa OyHkK-
LM ynpasrneHns OCHOBHOMO YPOBHSA UMK B pe3ynkTaTe NocneAcTBUIA BHYTPEHHETO UMW HAPYKHOro 0TKasa, Unu
COMPSKEHHOTO C 0NacHOCTbI0 COBbLITUSA.

PCH 2.1 BkntoyaeT cnyyaun 0TKa3oB YHKLMW yNpaBneHMsi OCHOBHOIO YPOBHSA, akTuBauun OyHKUMA 3a-
LWMTHl OCHOBHOTO YPOBHS UMK NOTEPU coefuMHeHMs ¢ ceTbio. OTKasbl chyHKLMIA YyNpaBneHus, KOTopblie NpUBO-
OAT K NpeBbILLEHW0 NnapaMmeTpamu B3Y ycTaHOBNEHHbIX NpeaenoB M akTuBauum yHKLUWA 3allnThl BTOPUYHO-
ro YpOBHS, JOMKHbI BbITh BKNOYeHbl B PCH 2.2.

OTKa3sbl PYHKLMIA YNpaBNeHUs OCHOBHOTO YPOBHS, yunTeiBaeMble B PCH 2.1, kak npaBuno, BKMYakT B
cebs oTkaskl, oTHOcALWMeCA K 0bopoTam BETPOKONEeca, Yrmny pbiCKaHUs U YCTaHOBOYHOMY YIIy nonacTu.

PCH 2.2 cooTBeTcTByeT pedkum aBapuiHbiM CODbLITUSA, UMEKLLUM OTHOLLUEHWME K HarpyxeHuto B3Y,
BKITHOYaA OTKasbl, OTHOCHALUMECH K akTuBauuy YHKUWIA 3alMTbl BTOPUYHOTO YPOBHA. Takume oTKasbl MOryT
BKNKO4YaTb B cebs OWMOOYHYH aKTMBAUWKO MPUBOLOB, HEBKIMIOYEHWE TOPMO3HbIX CUCTEM WM BNOKMpOBKY CU-
CTeMbl YCTaHOBKY yrna nonactei. JaHHbIA pacyeTHbIN crnyyan HarpyXeHus OOrmKeH Kak MUHUMYM KacaTbcs
cnegyroLwero: He3aBMCHMMOW 3aLLMTbl OT MPEBbILLEHWS YAacTOThl BpalleHWUs, 3aluThl OT Neperpy3ku/oTkasa re-
Hepartopa, 3alWnTbl OT HEKOHTPONMMPYEMOrO Liara nonacTtu (pazHoca Luara nonacTtu), 3aluThl OT HEKOHTPOMNK-
PYEMOTO pPLICKAHUS U M3DBLITOMHOW BUOpALIUMKM UNU NPOTUBOYAAPHON 3aLUKUTHI.

7.4.3.4 Tlpoyre NpoeKTHble cUTyauumn BbipaboTKn arNeKTPOIHEPTUM B COMETAHWUMN C BOSHUKHOBEHWEM OT-
Kasa unu notepei CBA3WN ¢ anekTpuyeckon cetbio (PCH 2.3—2.5)

Mpu PCH 2.3 noTeHUManbHO onacHblA pexum eBeTpa, IPI, paccmatpuBaeTcs BMecTe ¢ 0TKazoM cob-
CTBEHHOW UMW BHELUHeW 3NeKTPUYEeCKOW CEeTU (BKMouas MOTEPH CBA3U C 3NEeKTPUYECKOW CeTbo). [aHHbIn
crnydJan paccmaTpuBaeTCs Kak aBapUiHbIA; BpEMS BO3HUKHOBEHUA STUX ABYX COOLITUI OOMKHO BbiTh BLIBpaHO
Takmm 0Bpasom, 4ToObl pacCMOTPETL B pacyeTe HauxXyalWuia Criydyan HarpyXeHus.

B kayecTeBe anbTepHaTUBbLI OMMCAHHOrO Bbile BapuaHTa PCH 2.3 u B Tabnnue 2 PCH 2.3 MoXeT, Ha-
060poT, paccMaTpuBaTbCs Kak HopManbHoe cobbiTue (HanpumMep, YacTHbIA Ko3dduumMeHT BesonacHoCcTK AnA
Harpy3ku 1,35), koTopoe HeobxogMMO NPoOaHanNM3MpoBaTh C UCMONb30BAHNMEM CTOXAaCTUYECKMX BETPOBbLIX MO-
aenen (MHT — V,, < V|, < V1) B COMETAHUN C OTKA30M BHYTPEHHEN UMW BHELLUHEW 3MeKTPUHEeCcKon cucTe-
Mbl, BKMOYAsA NOTEPH CBA3W C SMEKTPUYECKON ceTblo. B 3TOM cnyyae JOMmKHO BbiTh BbINONHEHO 12 uMmuTaumi
peakuun Ona KaXnow paccMaTpuBaeMoW cpefHel CKopocTu BeTpa. [ns Kaaoro MoaenupoBaHUs OTKIMKA
BbIBOMPAOT 3KCTPEManbHLIA OTKMMK MOocNe BO3HUKHOBEHWUSA 3MEeKTPUYEecKoro noBpexaeHusa. HeucrnpaBHOCTb
OomkHa 6bITb BBEAEHA NMOCNe TOro, Kak BNMSHWE HavarnbHbIX YCIOBUIW CTAHET HE3Ha4YuTenbHbIiM. [Ina Kaxgon
CpeAHel CKOPOCTM BETPa HOMMHANbHAas 3KCTpemarbHas peaklus oLueHUBAeTCsa Kak cpeaHee u3 12 BoibpaH-
HbIX 3KCTPeMalbHbIX PeakUunin NMc TPeXKpaTHasa cTaHgapTHas peakuus. HopmaTuBHOe 3Ha4YeHue OTKNMKa
nnsa PCH 2.3 onpenenseTcsa Kak KpahHee 3Ha4YeHue cpeay HOMUHAamNbHbIX KparHUX 3HA4YeHUin peakuuu.

Ecnuv oTkas unu noTepsl aNeKTpUYECKOn CBA3KM C CEThLH HE BhbI3bIBAKOT HEMEAMNEHHOW ocTaHoBKM B3Y, a
cnegytollee B pesynsrate aToro JansHenlee HarpyXeHne MoXeT NPUBECTM K CYLLLeCTBEHHOMY YCTanoCTHOMY
NOBPEXOEHNI0, TO BEPOATHasA NPOACMKUTENBLHOCTE 3TOrO Cry4vas Hapsay ¢ nonyvatwwMmcs yeTanoCTHBIM
NoBpEXAEHNEM MPU HOPMarbHbIX NapaMmeTpax TypbyneHTHOCTU gomkHa BbiTb paccmoTpena B PCH 2.4, Us-
rOTOBUTEMNb OOMKEH OLEHWUTb OXWOAEeMY HacToTy/MPOAOIKUTENBHOCTL YKa3aHHbIX COBbLITWA.

MpumMeyaHue — Ecrnn COOTBETCTRYIOLIME AaHHBIE/MHOPMALWUS OTCYTCTBYIOT, ANA MepedncrneHHbIX cobbITui
MOXHO NPUMEHATL CNEeaYOLLYI0 YacTOTY/MPOAOMKUTENBHOCTE!

- 10 ocTaHOBOR B rof no NposABNEHUK MPEBLILLEHUA CKOPOCTU;

- 24 yaca B rog aKcnnyarauuun Ans NnposiBNeHW oWMBOoK NO PhICKaHUIO;

- 24 yaca B rog akcnnyatauum Ans nposiBfeHni oWwmnboK no wary nonactu;

- 20 pas B rog NPUMEHUTENBLHO K MOTepe 3rekTPUYecKoro CoeauHeHus.

Onsa PCH 2.5 nogoepxaHue pexuMa reHepauuy npy npoeane HanpsikeHWs ceTu CYUMTaeTcs HopMarb-
HbIM coBbiTMem. PacdyeTHoe mposiBNeHne HenpepbLIBHOrO HU3KOro HanpsKeHus AOMKHO BbiTb 0BycnoBneHo
rnepenagom HanpsbkeHUsa U NPOOOIKUTENBHOCTLIO.
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MpumeyaHue— Cnydyan nogaep:KaHus pexxuma reHepaliy npu Nposane HanpsKeHns CeTM HOPMarbHO onpe-
OEnsiloTCA 3MeKTPOSHEPreTUYeCKUMM KOMMAHUSAMMW Kak Cryvan CeTeBblX BO3MYLUEHWA WMKM OTKasoB, C koTopbiMu B3Y
ponkHa obwaTbes 6e3 npoeedeHWs 0cTaHOBOB. [puynHa Takoro TpeboBaHUs 3aKMioYaeTcs B TOM, YTO MpWU NpoBeaeHUH
octaHoea B3Y (ocobeHHO B yCnoOBUAX BETPONAPKOB) 3TO MOXET Bbl3BaTb HEMCMNPABHOCTM CETH.

7.4.4 MpoekTHaa cutyauua «BknrwoveHuner» (PCH 3.1—3.3)

3OTa npoekTHas cuMTyauusa BKM4HaeT Bce cobbiTs, NPUBOAsALLME K HArpyxeHuo B3Y B TeyeHue nepe-
XO[OHbIX MPOLECCOB M3 HEMOABWXHOIO (3aTOPMOXKEHHOMO) COCTOSIHUSI MMU COCTOSIHMSA MOKOsI (MapKOBKWM) 00
MOMEHTa Ha4yana BblipaboTkM anekTpoaHepru. YnMcno pacyeTHbIX CNy4aeB AOSKHO OCHOBbLIBATLCA Ha OCO-
BeHHOCTU PYHKUMOHMPOBAHUSA CUCTEMBI YIPABMNEHUS.

MpumedyaHue — Ecnn XpoOHONOTMYECKME Aa@HHBIE MO BKIKYEHUSAM aHanorvyHbix BAY oTCyTCTBYIOT, MOXKHO
npennoXuTb cregyrowmne rogoeble YactoTel Ans PCH 3.1:

- 1000 npoueayp Bkno4eHns npu Vi ;

- 50 npouenyp BKMNYeHUs npu V.

- 50 npouenyp BKMKOYEHUS NpY MakCUMarbHOW CTAapTOBOW CKOPOCTH BETpA.

Ona PCH 3.2 onsa kaxaol CKopocTW BeTpa OO0IMKHO YYUThIBATLCA HE MEHee YeTbIpeX XPOHOIOrM4YecKnx
cobbiTnin mexay 3PIM 1 cobblTuem BknoveHus. NepBas ycTaHOBKa BpeMeHW BbibupaeTcs Takum obpasom,
uyTobbI Hayano 3Pl npoucxoQuno B MOMEHT AOCTUXEHWS MPOM3BOACTBA 3MEKTPO3HEpPrMM Ha ypoBHe 50 %
MakcuMansHon MoliHocTu. lNocnegHAa ycTaHOBKA BpeMeHW Bhibupaerca TakuMm obpazom, 4yTobbl Havamno
OPT1 nponcxoguno B MOMEHT AOCTUXKEHWS BbipaboTKM aneKkTposHeprmn Ha yposHe 95 % MakcumarnbHOW MOLLL-
HOCTU. HeoBXoOMMO BHIMOMHATL HE MeHee [BYX YCTAHOBOK BPEMEHW, C PABHOMEpPHLIM pacnpefeneHvemM B
nHTepeane ot 50 % g0 95 % makcuManbHOW MOLHOCTH.

[na kaxOon cKopocTU BETPA HOPMATUBHOE 3HAYEHNe Harpy3ku paccyYUTbIBAETCH KakK CpeHEE 3HAYEHne
3KCTPEMAanbHOMO PacYeTHOro NepPexoaHOro 3Ha4YeHWs ANs YeTbipex YeTKO ONpeaeneHHbIX MOMEHTOB BpEMEHMN.

B kauecTBe ankTepHaTuBLI NopbiBy BeTpa IPI BzameH MoxHO npoaHanuanposaTe PCH 3.2 ¢ ucnons-
30BaHMEM He MeHee 12 CTOXaCTMYeCKMX BETPOBbLIX MOOenen Ans KaxaoW cpenHen ckopocTu BeTpa ¢ IMT.
[na kaxgoi cpegHei CKOPOCTM BETPA HOMUHANbHAsA 3KCTPeManbHas peakuus OLeHUBAETCS Kak CPefdHss 13
CMOOEenUpPOBaHHbIX 3KCTPeMarbHbIX peakyui.

7.4.5 MpoekTHaa cutyauua «HopManbHbIN (KOHTpoNUpyeMbil) ocTaHoB B3Y» (PCH 4.1, 4.2)

OTa npoekTHas cUTyauusi BKNKOYaeT BCe COoObITWSA, NpuBoasALmMe K HarpyxeHuio BAY B TedeHue Hop-
ManbHbIX NMEpPexoaHblX NPOLECCOB C MOMEHTa OKOHYaHWA BbipaboTKM 3NEKTPO3Heprnn A0 3aTOPMOXKEHHOIO
COCTOSIHWUSI (HEMOOBUMHOMO) UMK COCTOSIHUA MOKOSA (MapKoBKWM). YnMcno pacyeTHbIX CNy4Yaer, BKMKOUYEHHLIX B
NPOEKT, AOIKHO OCHOBbIBATLCA HA 0COBEHHOCTU (PYHKLUMOHWPOBAHWA CUCTEMbI YNPABMNEHUS.

MpumeyaHue — Ecnu xpoHonornyeckne OaHHble MO BKIKOYEHUSM aHanoruyHbix B3Y OTCYTCTBYIOT, MOXHO
NpeonoXMTL criegytolmne rogosble YactoTel Anst PCH 4.1:

- 1000 npouenyp octaHoBa npu V. ;

- 50 npouenyp ocTtaHoBa npu V;

- 50 npouenyp octaHoBa npu V.

Ona PCH 4.2 yctaHoBKa BpemMeHM nopbiBa BeTpa cobbiTUA OCTaHOBa AOMKHA BbibupaTbcsa TakmM 00-
pa3oMm, 4Tobbl nopbie BeTpa 3P HauMHancsa B OTNMYHOE OT OCTAHOBA BPEMS, KAK MUHUMYM C LUECTbI0 PaBHO-
MepHO pacnpegeneHHeiMu cobbiTussMKn oT 10 ¢ neped Ha4anoM OCTaHOBa A0 AOCTUXKeHMsA MoLLHocTK 50 % oT
MCXOOHOTO YPOBHA BhIPAbOTKM 3NeKTpo3Hepruu.

[na kaxgoro 4eTkoro MOMeHTa BpeMeHW OOMKHO NPUMEHSTECH He MeHee YeThipex paBHOMepHO pac-
npeneneHHbIX No3uLMin asumMyTa BeTpokorneca. [1na Kaxaon CKOpoCTU BeTpa HOPMaTUBHOE 3HAaYeHue Harpys-
KW paccyMUTbiBAETCH Kak CpeflHee 3Ha4YeHne aKCTpeMarnbHbIX pacyeTHbIX Harpy3oK cpedun yYuTeiBaeMblX ycTa-
HOBOK BPEMEHW U MOMNOXEHUN a3umyTa.

Ecnu 3a cyet cuctembl 6@30MacHOCTM ynpaBneHus cobbiTie OCTaHOBa aBTOMaTUYeCKK 3anyckaeTcs BO
Bpems nopeiea BeTpa 3PI1, To Takoe cobbiTve Takke AOMKHO NPMHUMATLCS B pacyeT npu aHanuae.

B kavecTBe ansTepHaTuBbl NopeiBy BeTpa JPI1 B3amMmeH MOXHO npoaHanusmpoBaTe PCH 4.2 ¢ ucnone-
30BaHMEM He MeHee 12 CTOXaCTMYEeCKUX BETPOBbLIX Modenen Ans KaxaoW cpenHen cKkopocTu BeTpa ¢ IMT.
[ns kaxgown cpeaHen CKOPOCTU BETPa HOMUHAaNbHAA 3KCTpemMansHas peakuusl OLEHUBAETCA KaK CpeaHasa 13
CMOAENUPOBaHHbIX AKCTPeMarnbHbIX peakuui.

7.4.6 MpoekTHaa cuTyauusa «ABapuiHbIi octaHoB B3Y» (PCH 5.1)

[Mpyn gaHHOW MPOEKTHOM CUTyaLMKM paccMaTpuBalT Harpysky, BO3HUKAKLLKWe B NpoLecce aBapunHOro
OCTaHoBa.
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AsnmyTanbHOe NonoXeHne BETPOKOMNeca BO BPeMs aBapUMHOMO OCTAHOBA MOXET MMEeTh 3Ha4MTenbHoe
BMUAHWE Ha ypoBeHb Harpysku. [Npu pacyeTax paccMaTpyMBalT COBMECTHYH BEepPOATHOCTb HEUCMPaBHOCTH,
CBSI3aHHYI0 C a3MMYyTarnbHbIM NONOXEHUEM WU XapakTepucTUKkamu BeTpa. A3uMyTarnbHOe NonoXeHue Bo Bpems
aBapuiHOro ocrtaHoBa BblbupaT Takmm obpas3oM, YToObl UMETb BO3MOXHOCTb paccyMTaTb MakcUMarnbHYH
Harpyaky.

7.4.7 MNpoekTHaa cutyauun «MapkoBka (ocTaHoB unu xonocton xoa)» (PCH 6.1—6.4)

Mpw JaHHON NPOEKTHOW CUTyaLKUn BETPOKONECO 3anapkoBaHHon B3Y nubo HenoaBuxkHO, Nubo coBep-
LaeT XonocTon xon (Bpalwaetcs, He BoipabaTbiBas anekTpoaHeprun). B PCH 6.1, 6.2 1 6.3 Takue cutyauum
OOMXHbI paccMaTpMBaTbCa HA OCHOBE MOENW 3KCTpeManbHol ckopocTu BeTpa. Ana PCH 6.4 gomxkHa ObiTb
paccmoTpeHa HopManksHasi Moaens TypbyneHTHOCTH.

Ons PCH, kotopele cooTBeTcTByl0T M3B, gonyckaeTca WCMonb30BaTh Kak MOLEMb 3IKCTPEMAalbHOMo
CTaLMOHapHOro BETPOBOTO MOTOKA, Tak U TypOyneHTHY Moaernb 3KCTpeManbHOW CKopocTu BeTpa. Ecnv mc-
nonb3yeTca TypbyneHTHaa Moaenb 3KCTpeMarnbHOM CKOPOCTY BETPA, TO XapaKkTepUCTUKU JOMKHbI ObiTs onpe-
OeneHbl Ha OCHOBE MONMHOMACLITAOHOrO AMHAMUYECKOr0o MOOENUPOBaHWA UMW KBA3UMCTATUYECKOro aHanuaa
C COOTBETCTBYHOLLMMK NOMNpaBkaMWi ANSA NMOpPbIBOB M OUHaMWYeckux peakuun (cwm. [6]). Ecnn ncnonb3yetcs
Mofenb 3KCTpemaribHOro CTauuMOoHapHOro BETPOBOro MOTOKA, TO BO3AEWCTBUSA PEe30HAHCHbBIX XapaKTepUCTUK
OOMKHbI ObITE ONpeferneHsl METOA4AMW KBA3UCTAaTUYECKOrO aHan1aa, NpeacTaBsneHHoro Beitle. Ecnu oTHoLleHMe
PE30HaHCHbIX XapakTepucTUK K hOHOBbLIM He NpeBbIWaeT 5 %, TO pPEKOMEHOYETCA MCNOMb30BaTb CTATUYECKUIA
aHanu3 Ha OCHOBe MOAENW aKCTPeMarbHOro cTaulMoHapHOro BETPOBOro NoToKa.

Ecnu KOHCTpYKUUA CUCTEMBI YCTAHOBKW HA BETEP (pbICKaHWs) JOMyCKaeT BO3HMKHOBEHWE paccornacoea-
HWSA NpU BO3OENCTBUM HOPMATUBHOW Harpy3kW, K CpedHEeMY 3HA4YeHWO paccornacoBaHusa cnegyet 4obaBuTb
Hanbonbllee BO3MOXHOe HebrnaronpuaTHoe paccornacoBaHue. Ecnu B3Y nmeet cucteMmy yCTaHOBKM Ha Be-
Tep, KOTopas OOMycKaeT BpalleHue Npu 3KCTpeMarbHbIX BETPOBLIX pexumax (Hanpumep, ceobogHoe Bpa-
LLleHWe, MacCUBHas YyCTAHOBKA Ha BeTep WUnu nonyceBobo4HOE BpallleHKUe), TO paccornacoBaHus B MexaHu3Mme
YCTaHOBKM Ha BeTep ByayT onpenenatbca TYPOYNneHTHbIMU M3MEHEHMUSMW HAMNpPaBreHWsl BeTpa U uHamuye-
CKMMW XapakTepucTUkaMm MexaHi3ama yCTaHOBKW Ha BETEpP, U CNeayeT UCNonb3oBaTth TYpOYneHTHY Mogenb
BeTpa. B pacuete gom¥Hbl BbITb pacCMOTpPEHBl CUTYaLUUK, MpU KOTopblix B3Y UcMbITLIBAET CYyLLEeCTBEHHbIE OT-
KIOHEHUS OT NOMNOXeHUsa paBHOBECUS UMK NOJ BO3NEWCTBMEM BeTpa (B AMana3loHe OT HopMansHoW paboyen
CKOPOCTW A0 3KCTPEMAnbLHOW CKOPOCTU) U3MEHAETCH ee COCTOSIHUE paBHOBECUA.

B PCH 6.1 gna B3Y ¢ aKkTMBHOW CUCTEMOW yNpaBreHUs pbiCKAHWEM paccornacoBaHWe YCTAaHOBKW Ha
BETEP OOMKHO ObiTh NMPUHATO B AManasoHe +15° (4Ns Mogenwu 3kcTpemanbHOro CTauMOHapHOro BETPOBOro
notoka) unu +8° (ona TypOyneHTHOW MOZEenu 3KCTPeManbHOW CKOPOCTW BeTpa), ecrnvm MoxHo obecneynTb
orpaHuy4eHue HecoBnageHWsi OCK BETpOKONeca ¢ HanpasneHneM CKOpPOCTU BeTpa.

B PCH 6.2 nomxeH ObITb paccMOTPEH criyyail oTknodeHnsa B3Y oT anekTpuyeckon Harpy3ku B Hadane
rpo3bl, UMeKLLEeN 3KCTpemarnbHbele NnapameTpel BeTpa. Ecnu pesepBHoe nutaHne He obecnedyuBaeT paboTy
CUCTEMBI YNpaBneHus, CUCTEMbl YCTAHOBKM Ha BeTep W BbipaBHMBAHWE MO BETPY B TEYEHME KaK MUHUMYM
6 yacoB, TO JOMKHO BObITE PACCMOTPEHO BO3AENCTBUE OT M3MEHEHWUS HANpaBrneHWs BeETpa B ananasoHe +180°.

YacTHele koadduymeHTsl BesonacHocTU Harpy3ok ansg PCH 6.1 u 6.2 B 7.6.2.2 nony4yatoT ucxoadsa n3
npegnonoXeHns, YTo KoaduuMeHT BapnaymmM roqoBoM MakcMMarnbHON CKOPOCTY BeTpa MeHblue 15 %.

[MpumeyaHune— Ecnv koadpurumeHT BapuaLni roaoBon MakcumansHon ckopocty CV Gonblwe 15 %, yacTHele
KoadpuumeHTsl 6esonacHoct Ana PCH 6.1 u PCH 6.2 gonxHbl 6b1Tb NMHENHO yBenu4eHbl Ha koadduuuneHT 1 oT 1,0 npu
CV=15% no 1,15 npu CV =30 %. Ecnun > 1,0, npu oueHKe LLeNOCTHOCTU KOHCTPYKLWMN MOXHO MCMOMNBL30BaTh CKOPPEKTU-
pOBaHHOE 3HadeHue npegdensHol cpegHen ckopocTu BeTpa 3a 10 MuH \750 =Vsg J_ cm. npunoxerue A, JA.9 v [JA.10.
KoadbchuumeHT Bapuaymm rofoBoi MakcMMarnsHON CKOPOCTW BETPA MOXHO MOMy4MTh annpokcuMauuei, cnonb3ysa pac-
npegenexHne MNymbena 1 NPEANONOXWB, YTO AOCTYMHbI 3HAYEHWA CKOPOCTK BeTpa, HanpumMep 3a 50 n 100 net, Vg 1 Vg

CV:EZL.—B LI (29)
W V6 P 05772
o
MapameTpbl o 1 B NonyYaroT, Ucnonbays hopMyrbl:
Vioo —Vso 1 1)
o=——""— B=Vg—apsg NPUPigg =-IN| =In| 1——— || pgg ==In| =In| 1——1 |. 30
P100 —Pso 100 50 (30)

B PCH 6.3 nom«eH OblTb pacCMOTPEH SKCTpeMarbHblid BeTep ¢ NepuoaoM NOBTOPAEMOCTU OOMH rof npu
MaKCMMarbHOM paccornacoBaHuKM yCTAHOBKY Ha BeTep. [1py UCNonNb30BaHUN MOAENW SKCTPEMANbLHOIO cTauu-
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OHapHOro NOTOKa BO34yXa AOMKHO BbiTh MPUHATO MaKCMManbHOe paccornacoBaHue YCTaHOBKW Ha BETep 40
+30°, ana TypbyneHTHOM MOLENW 3KCTpeManbHOM cKopocTy BeTpa — +20°.

Ecnu B cnyyasax PCH 6.1 co ctabunbHon akcTpemansHoW mogensto Betpa, PCH 6.2 n 6.3 paccornaco-
BaHWe YCTaHOBKWM Ha BETEP OLIEHWMBAETCH C UCMOMb30BaHWEM OWUCKPETHbLIX 3HA4YEeHW, NpupalleHne npu pac-
COrnacoBaHWKM YCTAHOBKW Ha BETEP He OOMKHO NpeBbiwaTh 10° B cekTope MakcMMansHOW NoALEMHOM CUTMbI
Ha nonacTsx.

B PCH 6.4 nomkHo ObITe onpefeneHo OXWAaeMoe YMCno YacoB NPocTos (OTCYTCTBUA BoIpabOTKM 3Hep-
rn), Korga nof BO3AEWCTBMEM NEepeMEHHbIX Harpy3oK, Bbl3BaHHbIX COOTBETCTBYHOLLMM BO3AEACTBUEM BeTpa
(Hanpumep, OT Beca BpaLLaAKLUXCS BXONOCTYIO NONacTen), MOXET BO3HUKHYTh CYLLIECTBEHHOE YCTanoCTHOoe
NOBPEXAEHWUE B KAKOM-NMOO 13 3NMEMEHTOR KOHCTPYKLIMW.

7.4.8 MpoekTtHana cutyauus «lMapkoBku B coveTaHuu ¢ otkasom» (PCH 7.1)

OTa NpoeKTHasa CUTyaLus BKINIOYAET OTKIMOHEHWSI OT HOPManbHOro NoBedeHWs 3anapkosaHHoi B3Y, no-
cnepoBaslIMe B pe3ynbTaTe OTKa30B SMNEKTPUYEcKon ceTu unu camon B3Y. Ecnu kakoi-nmbo oTkas B ceTu
NOAKNIOYEHNA, UCKNI0Yasa CUTYaLUI0 OTKIMIOYEHMA OT CETH, Bbi3bIBAET OTKIIOHEHWS OT HOPMAansHOro NoBeAeHWs
B3Y B COCTOAHMM NApPKOBKKW, TO BO3MOXHbIE MOCMNEACTBUA OOMKHbI ObITh NpeaMeToM aHanuaa. CocTosAHUA oT-
Kaza gomkHbl BbiTh paccmoTpenbl M3B ons neprvoga noBTOpsAeMOCTH BeTpa oauH rog. Pexumbl BeTpa M3B
OOMKHbI COOTBETCTBOBAaTh NMMB0 TypOyneHTHOW Mogenu, Nnbo KBasucTaTUYecKoW ¢ COOTBETCTBYHOLLUMMK MO-
npaBkamMu Ha NOpbIBbl N AMHAMWYECKUE XapaKTepUCTUKN.

B cnyyae oTkasa B cucTeMe YCTaHOBKMW Ha BeTep JOMKHO OblTb paccMoTpeHo paccornacoBaHue +180°.
Ecnu paccornacoBaHue ycTaHOBKW Ha BETEP OLEHUBAETCA C MCNOMNb30BaHNMEM OUCKPETHbLIX BEMWYUH, TO Npu-
palleHe NPy paccornacoBaHWKM YCTAHOBKW Ha BETEp He A0MkHO npesbiwate 10° B cekTope makcMmanbHOR
NOOBEMHON CUMbl HA NnonacTax. [N npoymnx O0TKa3oB paccornacoBaHWe YCTaHOBKW Ha BeTep AOIKHO COOT-
BeTcTBOoBaThL PCH 6.1.

Ecnu paccornacoeaHue B cucTeMe YrpaBleHUsl pbiCKaHMeM MOXET MPOU30ONTU MNPy BO3LENCTBUU HOP-
maTuBHoW Harpyskm (PCH 7.1), To gomKHO OblTe MPUHATO B pacyeT BO3MOXHOe Hanbonee HebnaronpuaTHoe
paccornacoBaHue.

7.4.9 MNpoekTHaa cuTtyauma «TpaHcnopTMpoBaHue, cbopka, TexHu4Yeckoe obcnyxusaHue u pe-
moHT» (PCH 8.1, 8.2)

Ona PCH 8.1 narotoBuTenb OOMKEH yKasaTb BCe KMMMaTUYeCcKue napameTpbl M pacyeTHble cryyau, 4o-
NyCcTMMble NPWY TPAHCMOPTUPOBAHMWM, YCTAaHOBKE, COOpPKE B NMOMEBLIX YCITOBUAX, TEXHUYECKOM 0BCNyunBaHumn n
pemoHTe B3Y. MakcumanbHbie yCTaHOBMNEHHbBIE NapamMeTpbl BETPa AOMKHbI ObiTb pACCMOTPEHbLI NPU MPOEKTU-
pOBaHWW, eCNK OHW NMPUBOAAT K CYLLEeCTBEHHOMY HarpyxeHuto B3Y. [ina obecnevyeHnsa npMemMnemMoro ypoBHs
©e3onacHOCTM M3rOTOBUTENL AOMKEH NPEYCMOTPETL 4OCTATOMHbLIN Pe3epB MeXAy YCTAHOBNEHHBIMWA WU NpU-
HATBIMW MPWU NPOEKTUPOBAHWK BENWYMHAMKW NapamMeTpoB BeTpa. PekoMeHOyeTca K YCTAaHOBMNEHHOW BENUYNHE
ckopocTu BeTpa gobaeute 5 M/c ona obecne4veHns pesepsa.

PCH 8.2 ponxeH BkN4YaTbk Bce cocTosHuA B3Y npu TpaHcnoptupoBanun, cbopke, TexHUYeckoMm ob-
CNYXWBaHWUK U PEMOHTE, NPOAOIPKUTENBHOCTL KOTOPbLIX NPeBbILIaeT 04HY Heden. B cooTBETCTBUM C 3TUM
OOMKHBI ObITE PACCMOTPEHBI Cnyyau, Koraa:

- HeCyLLaa KOHCTPYKLUKMSA OallHM BO3BeLeHa He NMOMHOCThIO;

- BO3BEJEHA HecyLasa KOHCTPYKLKMA 6e3 roHaonsl;

- Ha Bo3BefeHHOW B3Y ycTaHOBNEHO HEMOMHOE KOMMYEeCTBO NONacTer BETPOKoNneca.

B cny4yae HecyLen KOHCTpyKLMK OalHW Oe3 roHgonsl HeobxoaAMMo MCNonbL30BaTh Haanexalime cpeg-
CTBa, YTODLI N3bexaTb KPUTUYECKMX CKOPOCTEN BETPA B pe3ynkTaTe NMOPOXOEHHBIX BUXPEM MONEpeYHbIX BU-
©pauuin, unn HeobxognMmo fo6aBUTL pacHeTHbIA cryvald yCTanoCcTHOro HarpyxeHus. Mpegnonaraertcs, 4To
anekTpuyeckas ceTb B MBOM U3 3TUX cnydYaeB OTKNoYeHa. PekomeHayeTcs NpuMHATL Mepbl ANA YMEHbLLEHUWS
Harpyaok B rnobom 13 nepedncrneHHsIX Beille cnydyaer A0 NogknioyveHusa B3Y k anekTpuyeckon ceTu.

MpumeyaHune — PykoBoacTBo no BalleHHBIM Harpyskam B pesynerate Buxpeobpasyowmx BMbpauuin npuse-
OeHo B [7].

BrnoknpoBouYHbIE YCTPOWCTBA [OOIKHLI BbIOEDKMBATH HArpy3ky, ABMAKLIMECS pe3ynbTaToM Ccrydas
PCH 8.1. briokupoBo4HLIe YCTpoicTBa Oe3 pe3epBUMpOBaHNA SOMKHbI ObiTb CIPOEKTMPOBaHbI MO KNaccy KoM-
noHeHToB 3. B yacTHocTK, gonxHO BbITh NPUHATO BO BHUMaHWe BO3AENCTBUME MaKCMMAaIbHbIX PACYETHBIX
3KCNNyaTauWoHHbIX Harpy3ok. Ecnv Heobxogumo MCnonb30BaHWe NMOOBbEMHBIX NPUCNOCOBNEHUA, PEKOMEH-
AyeTcs AOMOMHUTENbHO NPUMEHSITb CTaHOapThl AN MOABEMHBIX NPUCNOCOONeHnin, BKNnYasa KoadmuumneHTbI
BesonacHocTu/dakTopbl Bo3aencTBusA. Ecnv He yCcTaHOBNEHO Ha MOCTOAHHOW OCHOBE, NOALEMHOE MpPUCMO-
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cobneHne camo no cebe He paccMaTpuBaeTCcd B HACTOALLEeM CcTaHOapTe U OO0MMKHO ObITb CNpoeKTnpoBaHo "
WCMbITaHO NO COOTBETCTBYHOLWWM CTaHOgapTam O5A NnogbeMHbIX I'IDWCI'IOCO6REHMI7I.

7.5 PacueTt Harpy3ok

Harpyaku, onncaHHele B 7.3.1—7.3.4, nomkHbl BbiTh paccMoTpeHbl ans kaxgoro PCH. B cooTBeTcTBYyHO-
LWMX cny4asx HeobXxoOuMO NPUHATL BO BHUMAaHUE:

- BO3MYLLEHWNA NOMsi CKOPOCTEW BeTpa, Bbi3BaHHble paboTton camux B3Y (adpdpekTbl aspogmHaMmmyecko-
ro cnepga, «3ateHeHve» bawHen U T. 4.);

- BNMUSIHAE MPOCTPAHCTBEHHOIO MOTOKA Ha a3poAMHaMWYEecKUe XapakTepUCTWUKM nonactu (Hampumep,
TPexMepHbIi CpbIB NOTOKA Y a3pogMHaMMYECKUe KOHLEBLIE NOTepw);

- HecTauMoHapHble a3poANHaMUMYECKMEe NPoLIecChl;

- OVHaMWKY KOHCTPYKUUKM U ee coDCTBEHHbIE konebaHus;

- aspoynpyrue addeKThbl;

- 0cOBEeHHOCTH (DYHKLMOHUPOBAHUA CUCTEMbI YPaBNeHUsa 1 3aluMTbl B3Y.

LOns pacuyeTa HarpyaoK, OeACTBYHLLMX HA 3MeMeHTbl KOHCTPYKLUMKM B3Y, 0BbI4HO ucnonbayetca Moae-
NUpoBaHue Ha OCHOBe NoA0bHOM AMHaMUYecKon Monenu. HekoTopblie BapUaHThl HArPYXXeHWUs UCNONb3YT B
KayecTBE UCXOAHLIX OaHHbIX 0 TypbyneHTHOM BO3eCTRUM BeTpa. [INa Taknx BapuMaHTOB NMOMHOE KONM4YecTBO
OaHHbIX, COOTBETCTBYHLLMX MPOOOMKUTENLHOCTU HarpyKeHus, OOMKHO ObiTb 4OCTAaTOYHO HomnblKMM, 4TOBbI
rapaHTMpoBaTb CTaTUCTUYECKY HaOeXHOCTh pacyeta HoOpMaTMBHOW Harpy3ku. [Ina pacderta Kaxgoro cpeg-
HEero 3Ha4yeHus Npyv MUHUMAaNbHOM KONMUYecTBe OaHHbIX, YA0OBNETBOPSALWMX 3TOMY YCMOBUIO, ABNAKTCSA AaH-
Hble WwecTh 10-MUHYTHBIX CTOXacTUYEeCKUX MHTEPBaANOB UMK AaHHble 3a HenpepbIBHbIA 60-MUHYTHbIA Nepuos,
npu aToM ONs MOOEnMpoOBaHWA UCMOMNb3yeTcs CKOPOCTb BETpa, M3MepeHHasd Ha BbICOTE OCW BeTpoKoneca.
[na kaxgoro cnydyasa npu gaHHoW ckopocTtu BeTpa B PCH 2.1, 2.2 u 5.1 gomKHO BbITh BLINONHEHO HE MEHEe
12 ncnbiTaHmin,

Tak Kak Ha4anbHble YyCNoBWs, UCMONb3yeMble NPY AMHaAMUYECKOM MOAENUPOBaHMNM, 0BbIYHO OKa3biBaT
BNWAHWE HA CTATUCTUKY HArpy»XeHus B Ha4ane UCMbITaHUA, TO AaHHbIe, NOMYyYeHHbIe B TEeYEHWe NepBbiX 5 ¢
(unun bonee, B cnyvyae HEOBXOOUMOCTH), OIMKHBI ObITE UCKITHOYEHLI U3 pACCMOTPEHUA And noboro MHTepeana
WCXOAHBIX JaHHbIX NPWU UCCnefoBaHun TypOyneHTHOCTH.

Heobxogumo rapaHTUpoBaTh, YToDbI BO BpEMS NMPUMEHEHWA cYeTa UMKNa BpeMEHHOIo psifia Harpyxe-
HUSA OCTaTKWM OT KaXXdoro BpEMEHHOro psaaa y4MThiBanuch No Nonyuuknam Ars OUEHKW yCTanoCTHOMo pexuma
oTkasa. Kpome TOro, nony4yeHme OCTaTOMHOMO pelleHus gomkHa obecne4nBaTbh OMCKpPETU3auMs guanasoHa
Harpy3ok.

Mpw “cnone3oBaHWK TypOyNeHTHLIX BETPOB ANA OUHAMWYECKOro MOAENMpOoBaHUs cnenyeT obpalwlath
BHMMaHWe Ha pa3peLlarlly cnocobHOCTL CETEBOW MOAENU B OTHOLLEHWM MPOCTPAHCTBEHHOMO U BpEMEHHO-
ro paspeLueHus.

MpumeyaHue — OTHOCUTENBHO MPOCTPAHCTBEHHOMO pPa3peLleHnsa MakcumansHoe paccTosHUe Mexay npumMbl-
KatoLLMMKM TOYKaMK JOMKHO COCTaBNATe MeHee 25 % A4 [dopmyna (5)] n He Gonee 15 % anameTpa seTpokoneca. Moapa-
3yMEBAETCA, YTO JAaHHOE PacCTOsHWE NpeacTaBnsaeT cobol paccToaHMe MO AUMaroHany Mexay To4KaMu B KaxKOoW svelike
CETKW, OnpenensiemMoi YeTeipbMsi Todkamun. B cnyyae HepaBHOMEpHO pacnpeneneHHon CEeTKU cpeaHee 3HavYeHve Hag no-
BEPXHOCTLIO BETPOKONECa MEXAY SYEWKaMU CETKU MOXET paccMaTpuBaThbCH Kak NPeacTaBUTENbHOE NpPOCTPaHCTBEHHOE
pazpeLleHne, HO JaHHOe PacCTOsAHWE, KaK NPaBuno, YMEHbLUIAETCA MO HAMpaBeHWH0 K KDOMKE NonacTu.

B tex cny4asx, Korga MecTHble Harpy3km i HanpaxeHmd B KpUTUYeCKMX Ce4eHNAX pacCcMaTpuBaembliX
aneMeHToB B3Y 06yCJ'IOBJ'IeHbI COBMECTHBIM HarpyxeHuem I'!pOCTpaHCTBeHHOF‘I CNCTEeMbl cun, ona TOYHOro
onpegeneHWa pacy4eTHbIX HAarpy3okK A0NYCKaeTCA UCMOoMNb30BaTh BpEMEHHbIE pAdbl OPTOroHalbHbIX HArpy3ok,
nony4eHHble B pedynbrate MOOernnpoBaHUA. Korga takue OPTOroHalbHble COCTaBNAKWME BpEMEHHbBIX PAOOB
NCNONb3YHTCA O5A BbIHUCNEeHNA YCTanOoCTHbIX U npeferibHbIX Harpy3okK, OHN OGBEJJ,MHHIOTCH C COXpaHeHunem
KaK HanpaslieHWUdA, Tak 1 BeJIMYKUHbI. Taknm 06pasoM, I'IpﬂMOI;! MeTod OCHOBaH Ha nojiy4yeHnn JOCTOBEPHOro
HanpsXxeHusd Kak BDEMeHHOF'I anarpamMmmbl HarpyxeHus. 3atem atoT €AWHCTBEHHbIN napameTp MCNosib3yeTcA
B MPOEKTHbIX pacHeTax 3KCTpemMarbHbIX U YCTaNnOCTHbIX HAarpy3okK, 4TO NO3BONAeT nabexaTtb pac4eToB KomMOu-
HVPOBaHHbLIX HArpy3o0K.

COCTaBJ’IﬂIOLLII/Ie r!pe,qeanoFl Harpy3kn Takxe OOoMnyCcKaeTcH 06'be,EI,VIHFITb TpaguuMOHHbIM MeToaoM Npwu
YCroBuun, 4TO 3KCTpemMalibHble BEJNTIMYWMHbl COCTaBIAKNLWKMX Harpy3km BO3HWKaKT OOHOBPEMEHHO. B cry4dae,
ecnu npecnegyeTcAa ata onuuAa, 1 MMHMMarnbHble, U MakCMMaribHble 3Ha4eHWA COCTaBNAKLWUX OOIDKHbI NMPpU-
MEHATBCH BO BCEX BO3MOXHbIX KOM6MHE‘ILI,MF|X BO n3bexaHne BO3HUKHOBEHWSA HEYCTO!ﬁ‘-WIBOCTM.
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Onpe,u,eneHMe SKCTpeMalibHbIX PaCHeTHbIX Harpy3oK NMpu HeCKOINbKUX OOHOBPEMEHHbIX Harpy3kax npu-
BeOEeHO B NPpUNOXeHn G.

7.6 PacueT npegenbHOW MPO4YHOCTU

7.6.1 Meton

7.6.1.1 Obwwme TpebosaHnA

MeTop, pac4eTa npenenbHOW NPOYHOCTM OCHOBaH HA MCMOMb30BaHUM YacTHbIX KoadduuneHToB bes-
onacHocTK. YacTHble koahduumreHTsl Be30NacHOCTM YyYNTLIBAKOT HEeonpeaeneHHOCTb, HEMOCTOSHCTBO Mpu-
KnagblBaemblX Harpy3oK M CBOMCTB MaTepuarnos, pa3nuyHoro poga norpeLlHocTy, HernonHoe COoTBETCTBUE
pacyeTHbIX Modenen u MEeTOAOB pac4yeTa, cTereHb OTBETCTBEHHOCTU HECYLUMX 3NeMeHTOB KOHCTPYKUWMK W
nocrneacTBUsSl OTKA30B.

[na pacyeta B3Y no npegenbHbIM COCTOAHUAM B COOTBETCTBYHOLLMX Cry4Yasx AOMKHbI BbiTh BbiMoOnHe-
Hbl cnegyowmne YyeTbipe BUAa pacHeTos:

- pacyeT npeaenbHon npoYHocTy (cMm. 7.6.2);

- pacuyeT ycTanocTHOM NpoYHocT (cM. 7.6.3);

- pacuyeT Ha YyCTOMYMBOCTL (MPOrnbbl U T. A4.) (cMm. 7.6.4);

- MpoBepKa KpUTUYecKMxX aedopmanunii (3a3op Mexay nonacteto U 6awHen u 1. 4.) (cM. 7.6.5).

Kaxgblih TN pac4eTta ycTaHaBnueaeT CBOW 3aBUCHMOCTW ANA ONUCaHnA NpeaensHOro CoOCToAHUA U MMe-
eT Oeno C pasnuYHbIMU BUOAMW HeonpeaeneHHOCTeN U HETOYHOCTEW, YYUTbIBAEMbIX C MOMOLLbIO YaCTHbIX
kKoachduumeHToB 6830NacHOCTH.

7.6.1.2 YactHble ko3 uULMeHTLl Be30MacHOCTI A4S HArpy30K U CONPOTUBMEHUI

PacueTHble 3Ha4YeHUsi Harpy3oK U COMPOTUBIEHWIA ONpeaensoT ¢ NOMOLLBK YacTHbIX KO3 MOUUNEHTOB
©e30nacHOCTW MO Harpyakam U CONpOTUBIEHUSAM B COOTBETCTBUM C chopMynamu:

Fi=%F,, (31)
1

Ry=—R,

4= 7R (32)

rae Fy — pacyeTHOe 3Ha4YeHWe CYMMAPHOW BHYTPEHHEN Harpy3kv Ui peakuusi, BO3HUKaoLWas BHYTpK pac-
CMaTpuBaeMoro 3feMeHTa KOHCTPYKLUMK B pe3ynbraTe OOHOBPEMEHHOro BO3A4elCTBUS BCEX CO-
CTaBMSAOWNX BHELUHEN Harpy3Ku AN paccmMaTpyMBaeMoro BapuaHTa HarpyxeHus;
Y; — HacTHbI KOADHULIMEHT ©esonacHOCTX NO Harpyakam;

F — HOpMartvMBHOE 3Ha4YeHne Harpysku,

R4 — pacuyeTHas Benu4uHa, y4yuTeiBawllas CBONCTBa Matepunana (CoNnpoTUBNEHUS ), CM. NPUITOXe-
Hue H;

Yy — YacTHble KoapULMeHTb 6e30MacHOCTU AN Matepuanos (COMPOTUBEHUN), yuuTbIBaIOWME He-
onpeaeneHHoCTM 3Ha4YeHWn napaMmeTpoB MaTepuanoB W HeonpeaeneHHOCTU B MOAEeNsx conpo-
TUBMEHWS, CM. NpUnoXxeHne H;

Ry — HOpMaTtMBHOE 3Ha4eHWe CBOMCTB COMPOTUBIIEHWI, BKIKOYASA BIMSAHNS ANUTENILHOCTH BO3OENCTBUS
Harpysku, BNUAHMA MaclTabHbIX (DaKkTOpoB U T. M., y4UTbiBaeMble NOCpeaACTBOM NepeBoaHOro Ko-
abpuLMeHTa, CM. NpunoxeHne H.

YacTHble ko3hdurumneHTsl 6e30NacHOCTM MO Harpy3kam, UCNoMNb3yeMble B HACTOALLEM CTaHOapTe, yuu-
ThIBAKOT:

- BO3MOXHble HebnaronpusTHbIe OTKMOHEHWS/HETOYHOCTU B ONPEAEeneHUn Harpy3oK Mo CPaBHEHWUIO C
HOPMaTMBHOW BENUYUHOM;

- HEMOMHOE COOTBETCTBME PacYEeTHOW MOJENU Harpy3ku.

HacTHble ko3adhduMuMeHTbl 6e30MacHOCTU MO COMPOTUBIEHUIO Yy, UCMOMb3yEeMble B HACTOSILLEM CTaH-
papte, kaku B [OCT P MCO 2394, yuuTsiBalOT:

- BO3MOXHbl€ HEraTUBHbIE OTKITOHEHWA/NOrPELIHOCTU NPOYHOCTHLIX XapakTepPUCTUK MaTepuarna no cpas-
HEHWUID C HOPMAaTUBHLIMW XapaKTepUcTUKamu;

- BO3MOXHYH HETOYHOCTb OLEHKM COMPOTUBNEHWUS PACYETHLIX CEYEeHWUIA UMK HecyLLel cCnocoBHOCTM Ha-
FPY>KEHHbIX 3NEeMEHTOB KOHCTPYKLWUNK;

- NOrPELHOCTA reOMETPUYECKUX Pa3MepoEB;

- HECOOTBETCTBME CBOWCTB Marepvana 3NeMeHTa KOHCTPYKLUM CBOWCTBAM MaTtepuana, Nony4yeHHbIM B
pe3ynbTaTe UCMbITaHWUIA OMbITHBIX 06pa3uoB;

- NOrPELUHOCTA NEPEeBOAHbIX KO3 DULIMEHTOB.
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B HekoTopbix criydaax nepevymncrnieHHble Bbille HETOYHOCTU M HeonpeaeneHHoOCTW YYUThIBalTCA Mo OT-
OernbHOCTKU, HO B JaHHOM CTaHdapTe, Kak U BO MHOTUX OpYrux, KO3 MULNEHTbI, OTHOCALMECS K HArpy3kam,
06beamnHeHbl B 0auMH KO3hMULMEHT Yy, @ OTHOCALLMECH K COMNPOTMBIEHNAM — B Ypy. SHAYEHWUA ¥; U Yy AaHbI B
7.6.2—7.6.5. OgHako 3Tu 3HaYeHUA MOTyT ObITb 3aMeHEHbI, ECNU JOKYMEHTanbHO NOATBEPXKOEHO, YTO OoNYy-
LLEHWS, NPUBOASALLME K 3TUM 3HAYEHWUSM, ABMAKTCH 3aHWKEHHLIMW, M B 3TOM Cry4yae MOXeT ObiTb NpoBeAeHa
Kanmbposka koahPUUMEHTOB 3anaca NPOYHOCTW NO Harpyske u maTepuanam s COOTBETCTBUS YPOBHIO Oes-
OMacHOCTW, YCTAHOBRMEHHOMY B HacTOSALLEM cTaHgapTe.

MMpumevyaHmne — B npunoxeHni H npegctaBneHo pyKoBOACTBO MO NPOBEPKE YaCTHbIX KOadhduumeHToB 6es-
ONacHOCTU AN MaTepMaroB.

7.6.1.3 YacTHblin KoadhdhbuumeHT 6e30MNacHOCTU NO Ha3HAYEHWH

HacTHbin koadhdnumMeHT 6e30NacHOCTV N0 Ha3HaYeHWIO ¥, yYNTbIBAET NOCNEeACTBMA OTKa3a U CTeneHb
OTBETCTBEHHOCTW 3MEMEeHTa KOHCTPYKUMW. [aHHbIN KoaddULUMeHT 3aBUCUMT OT Krnacca paccMmaTpuBaemoro
anemeHTa:

- 3nemeHThl 1-ro Knacca: K JaHHOMY Knaccy oTHocsATcs 6e3onacHble 3NeMeHThl KOHCTPYKLUK, OTKa3 Ko-
TOpLIX HE MPUMBOAMUT K OTKA3y OCHOBHLIX Yacter BIY, Hanpumep 3ameHseMble NOOWMMHMKK, HaXOo4sLWwmMecs
nog KOHTPONeM CUCTeMbl YNpaBneHus;

- 3NeMeHTbl 2-ro Knacca: K JaHHOMY Knaccy OTHOCATCA «HenpefoxpaHsaeMble» 3reMeHTbl KOHCTPYKLWK,
OTKa3bl KOTOPbIX MOMYT NPUBECTM K OTKa3y OCHOBHbIX YacTen BAY;

- aneMeHTbl 3-ro Knacca: K JaHHOMY Kraccy OTHOCATCS «HenpedoxpaHaeMble» MexaHU4ecKkne anemMeH-
Thl, KOTOPbIE CBS3bIBAIOT NPWBOLLI U TOPMO3a C rMaBHbIMKW 3NIEMEHTaMK KOHCTPYKUuK 6e3 pesepBupoBaHus
dyHKUMA 3awwmTel B3Y. [laHHbie 0 BIOKMPOBOYHLIX YCTPOUCTBaxX cM. B 7.4.9.

YacTHble koaddurLmMeHTsl Be3onacHoCTH, y4MTbiBaloLWMe NoCcNeacTBMs oTkasa:

- aNeMeHT Knacca 1: Yo = 0.9

- aNeMeHT Knacca 2: W = 1,0;

- anemeHT knacca 3: v, = 1,2.

MocnenoBaTenbHOCTU MHTEHCUBHOCTU OTKA3a OOIMKHBI ObITh BKIHOYEHBI B KOHTPONbLHYK Harpyaky, Kak,
Hanpumep, nonHomaclwTabHble CNbITaHUA NonacTen.

OcTanbHble 3Ha4YeHUs ¥, TPUMEHSIOTCS ONs pacyeTa Kputudeckon gedopmauum (cm. 7.6.5).

7.6.1.4 TlpymeHeHue obLienpu3HaHHbIX CTAHOAPTOB M HOPMAaTMBOB ANA MaTepuanos

Mpw onpeneneHnM CTPYKTYPHOR LIeNOCTHOCTU 3rneMeHToB B3Y MOXHO ucnonb3oBaTh HaUWOHaNbHbIE
UMW MexXOyHapoaHble cTaHAapTbl NPOEKTUPOBaHWA ANS COOTBeTCTBYyHLWero martepuana. Ocobyo ocTopox-
HOCTb CredyeT NPOosBWUTL MPW COBMECTHOM WCMOMb30BaHWM YacTHbIX KoadduumneHTor beaonacHocTu, ycTa-
HOBMEHHLIX B HALMOHAMBHbIX UMM MEXOYHAPOOHLIX CTaHOapTax, M YacTHbIX KoathduLmeHToR 6e3onacHocTu
HacTosAwero craHaapTa. [Npu npoektupoBaHum B3Y Heobxogumo obecnednTs ypoBeHb He30MacHOCTU He
HWXe YCTaHOBMEHHOMO HACTOSIWKMM CTaH4apTOM.

Pasnu4yHble cTaHgapThl NogpasgensioT YacTHole KoadduumMeHTel Be3onacHoOCTM ANA COMNpPOTMBIIEHUS
Yy H&8 HECKOMbKO COCTaBMSWMX KOIMULMEHTOB, YUUTLIBAKOWMX PasnuUyHbie TUMbl HEoNpedeneHHoCTH
CBOWCTB Matepuanos, HanpuMmep, €CTECTBEHHYH HecTabunbHOCTb MPOYHOCTHBLIX XapakTepucTUK, MeTobl
NMPOMLILLNEHHOTO KOHTPONSA UKW cnocob nony4YeHus 3aroToeku. YacTHele koadduLmneHTsl Be3onacHocTy And
MaTepuanos, NpMBeAEHHbIe B HAcTodALWeM cTaH4apTe, COOTBETCTBYIOT Tak HAa3blBAEMbIM «TTMaBHbLIM YaCTHBIM
koadhdpuumeHTam 6e3onacHOCTU Ana MaTepuanoB», YYUTLIBAKOLWKUM €CTECTBEHHY HEeCTabunbHOCTb NpoY-
HOCTHbIX XapakTepucTuk. Ecnv ncnonb3ayemsblin cTaH4apT ycTaHaBnMBaeT cneynansHble YacTHble Koadhduum-
eHTbl 6830MaCHOCTW UMK UCMONb3YET YMEHbLUEHHbIE UX 3HAYEHUS, YTOBbI YHECTb MPOYNe HeonpeaeneHHoCcTH,
3TO criedyeT y4ecTb NPW BbIMOMHEHWW pacyeToB.

OTpenbHble cTaHAapThl ANs MPOBEPOYHbLIX PACHETOB MOTYT YCTaHaBNMBaTh APYrMe COOTHOLLEeHWSA YacT-
HbIX Ko3bpuLMeHTOR Be3onacHOCTM Mo Harpy3kam 1 Matepuanam. PazgeneHune koadULMEHTOR B HACTOS-
lwem ctangapTte yctaHoeneHo no FOCT P MCO 2394w FOCT 12.2.007.0. Ecnu pazgenexue KoadduLMeHTOB
B BbiDpaHHOM cTaHgapTe MMeeT OTKNoHeHue oT FOCT P MCO 2394 w OCT 12.2.007.0, TO QOMXKHbI ObITb
BbINOMHEHbLI HEOBXOAMMbIE NONPaBKK Ana KO3ULUNEHTOB, YCTAHOBIEHHbLIX B BbiIOpaHHOM cTaHgapTe, npu
BbIMOSTHEHWW NMPOBEPOYHBIX PACYETOB COrMacHO AaHHOMY cTaHOapTy.

7.6.2 Pacuer npeaenbHOW NPOYHOCTH

7.6.2.1 Obwwme TpeboBaHMA

MpedenbHOe COCTOSHUE OLLEHUBAIOT Yepes (OyHKUMK Harpy3kn S 1 conpoTueneHnsa R 13 ycrnoBus:

Y, S(Fg) € Ry. (33)
36
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®yHKUMIO S NpK pacyeTe NpefenbHON NPOYHOCTW NPUHMMAIT PABHOW NpeaenbHOMY 3HAYEHMWIO peakuum
KOHCTpyKumm, T. e. S(Fy) = Fy. VI dopmyna (33) npuobpeTaet Bua:

1
TnYsF k £ —Rk. (34)
M

Cnegyert yunTbiBaTh, YTO Y, ABMAETCA MOCNE40BATENbHOCTLI0 MHTEHCUBHOCTH OTKa3a M K HEMY Hemb3s
npuberaTb Kak K koadhuumeHTy BesonacHocTy No Marepuanam.

Mo ycnosuio npedenbHOM MPOYHOCTY JOMKeH BbiTh MPOBEPEH KaM bl HAarpy>KEeHHbIA 3NeMEHT KOHCTPYK-
uun B3Y onsa kaxaoro cOOTBETCTBYIOLLENO CryYasi HarpyxeHusl, yCTaHOBNeHHoro B Tabnuue 2, u obecnedeHo
yCIrioBWe NMpefensHoi NpoYHOCTH B COOTBETCTBUM ¢ chopMynoi (34) onsa camoro onacHoro npenernsHoro co-
CTOAHWA, YCTAHOBNEHHOIo Ha OCHOBE MOMYYeHHOro HauMeHbLLEro 3anaca.

7.6.2.2 YacTtHble koahuLUMeHTbl Be30NacHOCTY ANs Harpysok

Ona PCH 1.1 HopmaTUBHOE 3HA4YeHWe Harpy3ku AOMKHO DbITb ONpefeneHo MeTOAOM CTaTUCTUYECKOro
aHanua3a aKCTpeMaribHOro HarpyXeHusi Ans HOpMarbHbIX pacqeTHbIX crydYaeB NpuW YCroBUM COOTBETCTBUS
OLOHOMY U3 cnefyrLluX ansTepHaTUBHbIX BApUaHTOB:

a) HOpMaTUBHOE 3Ha4YeHWe onpefensawT kak Hanbonbluee (MNK HaMMeHbLLee) 3Ha4YeHne cpean cpes-
HUX 3Ha4YeHUin 10-MUHYTHBIX AKCTPEMAlbHbIX 3HAYEHWI, onpedenaeMblX ONA Kax oW CKOpOCTW BeTpa B AaH-
HOM gwanasoHe, yMHOXeHHoe Ha 1,35. [JaHHbIA MeTod MOXeT MPUMEHATLCH TOMbKO AMs pacdeTra MoOMeHTa
BHYTPW NIMOCKOCTU U MOMEHTa CHapYXW KOMeNsl nonacTu u npornba Ha KoHLLe;

b) HopmaTuBHOE 3HauYeHWe onpedensioT Kak Haubonbllee (MK HaMMeHblUee) 3HadeHue cpegu 99-ro
NpoLeHTMNS (Mnu 1-ro NPOLEHTUNA B cry4ae MUHUMYMa) 3Ha4eHn 10-MUHYTHBIX SKCTPEManbHbIX 3Ha4YeHUNA,
onpedenseMbiX AN KaXKOOW CKOPOCTW BeTpa B 4aHHOM AWana3soHe, YMHOXEHHoe Ha 1,2;

C) HOpMaTMBHOE 3HA4YeHWe OnpefensiT Kak 3HaYeHne, cooTBeTcTBylee 50-neTHeMY nepuoay NoBTo-
pAeMOCTH, OCHOBAHHOMY Ha MeTodax 3KCTpanonsauun Harpysku, ¢ y4eTom pacrnpefeneHus cKOpocTu BeTpa,
ykasaHHoM B 6.3.2.1, n HopmanbHon mogenu TypbyneHTHocTh B 6.3.2.3. PyKOBOACTBO NO 3KCTPanonsuvM1 Ha-
rPYy3KK NpyUBEOEHO B MPUNOXKEHUU F.

Pac4yeTHy Harpy3ky onpegensiT YMHOXEHMEM HOPMaTMBHbIX Harpy3oKk B COOTBETCTBUMM C MHOObIM
M3 3TUX anbTepHaTUBHbLIX BAPWAHTOB Ha YacTHbIA kKoadduumeHT BezonacHoctn ana PCH 1.1, ykazaHHbIA B
Tabnuue 3.

Tabnuuya 3— YacTHele kosdduLUMeHTL Ge30NnacHOCT ANA HarpysoK Y

HeBnaronpusTHele Harpyskm BrnaronpuaTHele Harpysku')
Tun pacyeTHoro crnyyas (cMm. Tabnuy 2) Bce pacyeTHble crnydau
HopmankeHble (H) ABapuiiHble (A)
1,352) 1,4 0,9

1) MHepuMOHHbIE W rPaBUTALMOHHbBIE HArPY3KW, KOTOPbIE CYLLECTBEHHO YMEHbLIAKT CyMMAapHYH BEMUYMHY BHY-
TPEHHWX YCUITUIA B 9NemMeHTax KOHCTPYKUMU, cunTatoTea GnaronpusaTHeiMi. B cnydae kak BnaronpuaTHelX, Tak U Hebna-
ronpuUATHEIX Harpy3ok, coopmyna (32) npuobpeTtaet BUa:

Yns(yf,unfav Fk,unfav’ Y fav Fi fav) = R(fy)-

2) Ona pacyeTHoro cryyas Harpy:xeHus PCH 1,1 npu ycrnoBuM, 4To Harpysku onpeneneHbl METOOOM cTaTucTiqe-
CKOW aKCTpanonauWm Ana 3afaHHoro UHTepsana CKopocTh BeTpa Mexay Vi, u V., YacTHbIM koaddmumeHT Besonac-
HOCTW MO Harpy3ske A8 HOPMAarbHbIX PACYETHBIX Cy4aes NpUMHUMaeTcs paBHbIM v, = 1,25.

Ecnu ons HopmarnbHOro pac4eTHOro Crny4Yas MoXeT OblTe onpeaeneHo HOPMAaTVBHOE 3HAYEHUE OTKIUKA Fgraw‘ty Ha
BO30EWCTBUS CUINbI TAXECTW, U 3Ta Harpy3ka ABnaAeTcs HebnaronpuaATHOW, TO YacTHLIM KoaduumeHT 6e3o0nacHocTy no
Harpy3kam pekomMeHOyeTcs OnpeaennTe B COOTBETCTBUM C 3aBUCUMOCTAMM:

b3 :1,1+(P'§2|
F .
gravity |,
0,15 anA PCH 1,1 L e £ |Faraviy| <|Fi
roe ¢ = [ €= k 3
0,25 npouwe
0; |Fgravity 2 |Fk|
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OkoHYaHue mabnuubi 3

Ona pacuyetHoro HarpyxeHua PCH 2.1 yacTHeiM koadpdmumeHT BesonacHoCTM MOXKET BbiTb paccuuTaH u3 crneny-
lolei chopmynel, ecnv Gbina oleHeHa cpefHaa HapaboTka Ha oTkas T, B rofax, Ans paccmaTpuBaemoro pexuma
oTkasa (cm. 7.4.3.2):

1,35 Tep <10
¥t =1171-0,155In(T,;) 10 <T, <50.
110 T,p > 50

[na pacyetHoro criyvasa HarpyxeHua PCH 2.5 yacTHeld KoadduUmneHT BeaonacHOCTH AOMKeH cocTaBnate 1,2.

[ns Bcex Tpex BbilleyKa3aHHbIX anbTepHaTUBHbIX BAPUAHTOB [AaHHble, UCMOoMb3yeMble B CTaTUCTMYe-
CKOM pacyeTe, A0MKHbl ObiTb M3BMeYeHbl M3 BPEMEHHOrO psiga MogenuposaHuin BAY B Tedernne 10 MUHYT no
NPOaOIMKUTENBHOCTA B AMana3oHe pabotsl B3Y onsa PCH 1.1. [ina kaxgon ckopocTu BeTpa TpebyeTca MUHU-
MyM NATHaAUaTh MOAENnMpoBaHui u3 (V, — 2 m/c) kK MakcrmarnbsHon, v WecTe MOAEeNUpoBaHuii Tpebyertca ans
Ka)kaomn ckopocTu BeTpa Hwxke (V, — 2 m/c). MNpu oTbope AaHHbIX NPOEKTUPOBLLMK AOMKEH y4nTbiBaTh athekT
HEe3aBMCUMOCTH MeXAy MMKaMK Mo CTaTUCTUHECKOMY pacyeTy W, N0 BO3MOXHOCTU, MUHUMW3MpPOBaTh 3aBUCK-
MOCTb. PykOBOOCTBO MO NpOBEpPKaM 3aBUCMMOCTEN NPUBEOEeHO NpUnoXxeHumn F.

[ns cnyvaeB HarpyxeHwus ¢ yKazaHHbIMWA AETEPMUHUPOBAHHbLIMU ABMIEHUAMMW B MOMe BeTpa HOpMaTue-
HOE 3Ha4YeHWe Harpysku AOJHKHO DOblTb BbIMMCIEHO ANs CaMoro Xyalero BapuaHTa nepexodHoro npouecca.
Ecnn BbinonHaetca Bonblle MOOAENUPOBaHUN NPWM LAHHOW CKOPOCTU BeTpa, MpedcTaBrnskllein asumMmyT Be-
Tpokomneca, B KauecTBe HOPMAaTUBHOMO 3HA4YeHusa ONs cnydasl HarpyxeHwst bepeTca cpefHee 3HayeHue n3
BbIYWMCMEHHbIX CaMblX XYALNX BapMaHTOB MepexonHoro npouecca npu kaxaom asumyTe. B npunoxenun G
MOXHO HalTW PYKOBOACTBO MO U3BMEYEeHWI0 COBMNagatoLLen no BpeMenu Harpyskn [. [ina cnyvaes HaberaHusa
TypOyneHTHOro BO3OYLLHOrO MOTOKa AOMKHA OblTb ONpedeneHa CpefHsAs BenvMuYuHa U3 4Yncrna cambiX onac-
HbIX BbIYMCMEHHBIX HAarpy3ok Ans pasnuuHbix 10-MUHYTHBIX criyvyarWHbIX HAOOPOB AaHHbLIX, 3a8 UCKITHYEHUEM
PCH 2.1, 2.2 n 5.1, ansi KOTOpPbIX 3Ha4Y€HUEe HOPMaTUBHON HArpy3Kn LOMKHO DbiTb PaBHO cpeaHei Benu4uHe
HanboMbLIWMX NONOBWH MakCMMarbHBIX Harpy3ok.

YacTHble koadhdpuuMeHTsl 6e30MacHOCTM AN HAarpy3oK AOMKHbI ObITb HE MeHee YCTAHOBMEHHLIX B
Tabnuue 3.

Moaxof, M3noKeHHbI B 7.6.1.2, NpyM KOTOPOM YacTHbIN KO3 MLMeHT 6e30nacHOCTK 4Ns Harpy3oK npu-
MeHSIeTCA K AUHAMUYECKON Harpyake, npeanonaraet, YTo Hagnexallee npefcTaBneHne OMHAMWYECKON pe-
akuMuM ABNsAeTCA NPUOPUTETHOW 3agadeit. Tam, roe Hagnexalwee npedcTaBneHWe NoBeaeHUs HeNMUMHEeNHOro
MaTepuana unu reoMeTpuHecknx HermmHenHocTen (kak, Hanpumep, 4ns dpyHaamMeHToB), nu obomx ABRAETCA
npeaMeToM NPUOPUTETHON 3aAa4n, peakLna pacyeTHON Harpyskn Sy A0OMKHa ObITh NOMyYeHa U3 CTPYKTYPHO-
ro pacyeta Ans kKoMBuHaLMK pacyeTHbLIX Harpysok Fy, rae pacyeTHas Harpyska nony4aeTca nyTemM yMHOXeHUs
HOPMAaTUBHbIX Harpy3ok F, Ha onpefeneHHbIN YacTHbIN Ko3thULMEHT Be3onacHoCTH vy Ans GnaronpusaTHLIX
N HeBNaronpuUsiITHLIX HAarpy30K:

Fa=v¢Fy (35)

AuHamnueckne Harpysku B BawHe Ha rpaHuue (yewnus coBura U MOMEHThI u3rmba) ¢ ydetom vy U3
Tabnuubl 3 4OMKHBI MPUMEHSITLCH B KAYeCTBE rpaHnYHbIX YCIOBUIA.

cnonb3oBaHme YacTHbIX KoahduumeHToB He30MacHOCTM MO Harpy3kam Ona HOpManbHbIX U aBapuid-
HbIX pac4YeTHbIX Cryyaes, onpeaeneHHblx B Tabnuue 3, TpebyeT, uTobel BIDpaHHaa Mogens pacdeTa Harpys-
K Oblna NogTBepKAEeHA pesynbrataMyi M3MEPeHUit Harpy3oK. TU N3MepeHus OOMKHb! ObiTe BbIMOMHEHbL! Ha
B3Y, umeroLLei KOHCTPYKUMIO, MOAODHYH0 KOHCTPYKLMK paccmaTpuBaemMoi BAY B OTHOLWEHMW aspoguHamuye-
CKUX XapaKTEPUCTUK, OCYLLUECTBINEHNS MPOLECCOB YNpaBNeHUs U ANHAMUYECKUX peakLuii.

Ons rpaBUMTAUUOHHBIX (DyHOAMEHTOB MNpefdenbHbIE COCTOSHWA, YYuThiBawLWMe 06Uy YCTOMYMBOCTL
(OBwKeHWe TBepaoro Tena 6es paspyLeHns TpYHTa) U HecyLyo CNoCOBHOCTL rpyHTa W (oyHAaMeHTa, JOIKHEI
paccMaTpuBaTbCH U PAcCYUTLIBATLCA B COOTBETCTBUM C 0DLLENPUHATLIMK CTaHZapTaMu U HopMamu. B obuiem
cryyae, 4acTHbI koadduumeHT GesonacHocTy y; = 1,1 AnA HeBNaronpUATHLIX rPaBUTaLMOHHBIX HAarpy3oK
v; = 0,9 Ana bnaronpuaTHbLIX rPaBUTaALUOHHbIX HArpy3oK NpUMeHsaeTcs Ans obecneveHns Harpysku Ha yHaa-
MEeHT, 0bpaTHOM 3acLINKK WM 3anaca nnaBy4ecTu. Ecnv nocpeacTBOM COOTBETCTBYIOLLEro yNpaBfieHWs Kade-
CTBOM W Haf3opa MOXeT DbiTb NPOAEMOHCTPUPOBAHO, HTO NIOTHOCTL MaTtepuana gyHaaMmeHTa, ykasaHHas B
NPOEKTHOW LOKYMEHTaLMKU, OTBe4aeT TpeboBaHuAM NNoLLaaku, To YacTHLIN koadduumeHT BezonacHocTu Ans
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Harpyskv Ha rpaBuTayMoOHHLIN PYHAAMEHT ¥; = 1,0 MOXHO MCMOMNb30BaTL ANA NpeAenbHbIX COCTOSHUI Hecy-
Wel cnocobHOCTK rpyHTa U doyHaameHTa. Ecnv ctatnyeckoe gaBneHne paccynThiBAETCHA Ha YPOBHE TPYHTO-
BbIX BOA, TO PEKOMEHAYETCS MCMOMb30BaTh YacTHbIN KO3 duumneHT BesonacHocTu Ans nnasyyectn v; = 1,0.

B kauecTBe ansTepHaTUBLI KOHTPOMbL HeCyLlel CnocobHOCTU rpyHTa 1 ddyHaameHTa MoxeT BazupoBaTb-
CA Ha YacTHOM koahduumnenTe BesonacHocTn v = 1,0 Kak Ana GnaronpuUATHLIX, Tak U ANA HeBNaronpUATHLIX
rPaBMTALMOHHLIX HAarpy3okK, a KOHTPOInb 0DLLeR YCTOMYMBOCTU MOXET 6a3MpoBaTLCA Ha YacTHOM Koadhduum-
eHTe GesonacHocTh v; = 1,1 Ana HeGnaronpusaTHLIX rPaBUTALMOHHBLIX HAarpy3ok 1 v; = 0,9 ana GnaronpusiTHbIX
rpaBUTaLMOHHbLIX HArpy3oK, ¢ UCMOMb30BaHWEM BO BCEX CIy4YasX KOHCEPBATMBHOW OUEHKW YOENbHbIX BECOB
U NNOTHOCTEN BEPOSATHOCTU, onpeaensemMbix Kak 5 %/95 % kBaHTunen. HKHUIA KBaHTUNb HEOOX0QUMMO UC-
nonb3oBaTh Npu BnaronpuAaTHOWM Harpyske. B gpyrix cnyyasx ucnonb3yeTcs BePXHUIA KBAHTUMb.

7.6.2.3 YactHble koahduymeHTsl Be30nacHOCTU ANA CONPOTMBIIEHWIA B Criy4ae OTCYTCTBMA ANA HUX
3Ha4YeHu, yCTaHOBMEHHbIX B HOPMATUBHbIX JOKYMEHTax

HacTHble KoadhhuumeHTbl Be3zonacHOCTU ANa CONpOTUBNEHWA A0MKHbLI ObITh ONpeaeneHbl B COOTBET-
CTBUM C UMEKLLMMUCA AaHHBIMW UCTNbITAHWIA CBONCTB MaTtepuanos. YpoBeHb 6@30nacHOCT A0MKEeH COOTBET-
CTBOBaThL YacTHOMY K03 duLUneHTy 6e30nacHOCTH AN CONPOTUBMNEHUIA Ym = 1.2 ANA CBOMCTB MaTepuanos ¢
95 %-Holn BepoATHOCTLID Be3oTkasHon paboTkl. 3TO 3HaYeHMe NpeanonaraeT OTCYTCTBME CUCTEMATUYECKON
ownbkK (0BBIMHO CUCTEMAaTUYECKU KOHCEPBATU3M B MOAENM COMPOTUBMNEHNUS) U HEBOMbLUYK HeoNpeaerneH-
HOCTb, CBSI32HHYK C MOOENbLI CONpPoTUBIeHus (koadpduuneHT Bapuauun MeHee 5 %), cMm. npunoxeHue H.
OTOT YacTHbIA Ko3hhuLMeHT Be3onacHOCTN NPUMEHSETCA K aneMeHTaM, obnagatmlnuM ynpyruMm noBeaeHu-
€M, OTKa3bl KOTOPbIX MOTYT NPUBOAUTL K OTKA3y MaBHbLIX 3N1IEMEHTOB KOHCTPYKUun BIY.

MpumeyaHune — B Ka4ecTBe ansTepHATUBLI, HOPMATMBHLIE MPOYMHOCTHBIE XapakTePUCTUKA MOryT GbiTb OTO-
OpaHel kak 95 %-HbI kBaHTUMNE (OnpegeneHHbIA ¢ 95 %-HOM JOCTOBEPHOCTLIO), MCNONb3yA GanecoBCKMM NOAX04, CM. Npu-
noxexnue Hu FOCT P UCO 2394.

[ns nony4eHns pacyeTHbIX 3HA4YEeHWA CONPOTUBIEHMIA HEOOXOANMO YHMTbIBaTL MaclwTabHble hakTopbl,
JONycTUMbIE Npeaensl U yXydlleHe CBOMCTB B pe3ynkrare BHELUHUX BO3OENCTBUIA, HAaNpumep ynsTpadguone-
TOBOTO M3nyyeHusa unu enarn. [laHHele achdekTel MOryT BbITh YUTEHLI NOCPEACTBOM MOMPaBOYHLIX KO3U-
LMEHTOB K YacTHOMY koathduuneHTy 6e30nacHOCTM AN CONPOTUBMEHUS MW NOCPeaCcTBOM NepeBoaHOro Ko-
athpuumMeHTa, UCNonNbL3yemMoro Ans nony4eHUs HOpMaTUBHOMO 3HAYEHUS COMPOTUBMEHMS, CM. MpunoxeHue H.

Mpu pexxMmax nnacTu4ecknx aedopmManmnii YacTHbIA KoadduLneHT Be3onacHocTy AN CONPOTUBMNEHNUS
Y AorkeH BbiTb He MeHee 1,1 B criefyowmx crydasx:

- Ana maTepuanoeB ¢ YeTKO ONpefeneHHbIM Npedenom ynpyrocty (npeden TEKy4ecTy COCTaBMNAeT MeHee
90 % oT npegena NpPo4HOCTH);

- Mpu paspkiBe bonTa B cOedVHEHUM NpU AOCTATOMHOM KonudecTee BonToB, YToOLI 0BecnevnTs pexum
nnactuyeckux gedopmaumin.

[nsa «HenpegoxpaHaeMblxy MeXaHWYecKUX/CTPYKTYPHbIX 3NIEMEHTOB, He obnagatroLmx ynpyrmmu cBom-
CTBaMW, OTKa3bl KOTOPLIX BEICTPO NPUBOAAT K OTKa3y MMaBHbLIX 3MIEMEHTOB KOHCTPYKUMKM B3Y, rmaBHeIn YacT-
HbI KoadhdhrumeHT BesonacHOCTM ANA MaTepuanos AoMKeH ObiTb HEe MeHee YeM:

- 1,3 ons maTtepuanos ¢ HEYETKO ONpeaensemMbiM NpedenomM ynpyrocTy (npegen Teky4ecT cocTaBnsieT
onee 90 % OT NPOYHOCTWN Ha pa3pbiB UMK CXKaTUE);

- 1,2 gnsa rnobanbHoW NoTEpPM YCTONYMBOCTM M30MHYThIX 0bonoyek Tuna TpyByaTtbix DaweH 1 nonacTten.

MpumeyaHune—lNpumeHaemble ona TpyBuateix cTaneHbix 6aweH ¢ D/f < 300 pacyeTsl HA OCHOBE TEOPUN MEM-
BpaH BKIHOYAIOT NOrPELIHOCTL, KOTOPYI MOXHO YYECTb, YMEHbLUMB vy, Ao 1,1.

7.6.2.4 YactHble koadduLmeHTH Be3zonacHoCTH ANs MatepuanoB B Cry4Yyae UCMoNb30BaHUA 3HaYeHUN,
YCTaHOBMNEHHbIX M5 HAX B HOPMAaTUBHbIX JOKYMEHTax

Wcnonb3yemble B pacyetax 3Ha4yeHWsi 00begMHEeHHbIX YaCcTHbIX KoadhdmuneHToB De30nacHOCTU ANs Ha-
rpy3ok, MaTepuanos W y4eta NnocnefcTBuid oTKasa, Yy, Yy U Y, AOIMKHbI BbiTb HE MEHee YCTaHOBIMEHHbIX B
76.1.3,76.221n7.6.2.3.

7.6.3 YctanocTHoe pa3spylleHue

7.6.3.1 Obwwme TpeboBaHuA

PacyeTbl Ha yCTanoCTHY0 NMPOYHOCTE AOMKHbI OblTh BLIMOMHEHb! MO COOTBETCTBYIOLLEN HAAEeXHON Me-
Toguke. Hanpumep, B COOTBETCTBUM C METOAMKON MalHepa npefensHoe COCTOSHUE CYMTAETCA AOCTUTHYTHIM,
Korga HakornreHHoe MoBpexieHWe NpesBbicUT eauHuuly. B JaHHOM cnyyae noBpexaeHue, HakonneHHoe 3a
pacyeTHbIN CPoK CNy0Obl B3Y, AOMKHO ObiTb MeHbLUE WKW paBHO eauHULE. BoipaxkeHnsa ons pacyeta ycta-
MOCTHOW NMPOYHOCTW OOIMKHbI YUUTBLIBATh KAk 0CODEHHOCTU LMKIa Harpy:eHus, ero auanasoH, Tak U cpegHee
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3HaveHue gedopmaunin (HanpsbkeHun). [ns pacyetra npupalleHns NOBPEXAEHWs, CBSA3AHHOTO C KaXObIM
LIMKITOM YCTanOCTHOrO Harpy>KeHus, Bce YacTHble koadduLmMeHTsl Be3onacHoCTU (ANA Harpy3oK, MaTepuanos
W MOCneacTBUIA O0TKa3a) OOMKHbI BbiTh MPUMMEHUMbI K paccMaTpyuBaeMoMy Anana3oHy LuKnuyeckux gedopma-
uui (Mnu HanpspkeHui). MNMpumep meTognku MaliHepa npyuBeAeH B NPUNOXKEHUM |

7.6.3.2 YacTHbli ko3t dULUMEHT Be30MacHOCTU ANs Harpy3ok

HacTHbIn KoadhdnumeHT 630MacHOCTM [ANA HAarpy3oK ¥; AormkeH 6biTb 1,0.

7.6.3.3 YacTtHble koadhduymeHTsl BesonacHOCTM ONs CONPOTUBMNEHWIA, B Crydae OTCYTCTBUSI 3HAYEHWIA,
YCTAaHOBMEHHbIX ANSA HUX B HOPMaTUBHbIX JOKYMEHTax

YacTHbI koadhuumneHT Be3onacHOCTU ANA CONPOTUBMNEHMWA ¥ BOMKeEH ObITb He MeHee 1,7 npu ycno-
BUM, YTO Kpueas S—N ocHoBaHa Ha 50 %-HOW BepoATHOCTKU Be30TKasHoM paboTkl U KO3 ULMEHTe BapuaLum
mMeHble 15 %. [Ons anemeHToB ¢ BonbliMM KO3 OULMEHTOM BapuaLMK yCTanoCcTHOW NPOYHOCTU (B Oua-
nazoHe oT 15 % no 20 %), COCTOALLMUX M3 MHOTMX KOMMOHEHTOR (KOMMO3UTHLIE MaTepuarnsl), Kak, HanpuMep,
*ene3obeToH Uy BONMOKOHHbIE MaTepuarnsbl, YacTHbIA KoadduumneHT 6e3onacHOCTV A0MKeH BbiTh yBENUYEH
1 COCTaBMnATbL He MeHee 2,0.

M punMmedYaHUe — YcTtanocTHas NPOYHOCTE 34eChb onpeaendeTca Kak OWana3oHbl HaI'IpFl}KEHMI?I Aang 3agaHHoro
Yyncna UMKnoB.

XapakTepuCcTMK1 YyCTanoCTHOW NPOYHOCTM JOMKHbI BbIThb OCHOBaHbI Ha pe3ynbTaTtax CTaTUCTUYECKN 3Ha-
YMMOrO KOMUYECTBA UCMBITAHUIA, UX HOPMAaTUBHbIE 3HAaYEHUs JOIMKHBLI YYUTLIBATL: MacluTabHbIn cdakTop, oo-
MYCKK, yXyaLleHne CBOMCTB B pe3ynbTare BHEeLHWX BO3AeUCTBUIN, HanpuMep ynsTpaduoneToBoro UanyyeHus,
a TakoKe CKpbIThle edeKTbl.

[Ons cBapHbIX U KOHCTPYKUWOHHBIX CTaner npu NocTPOeHUU KpUBbIX S—N TpaguuWMoHHO MCNONb3yeTcs
97,7 %-Han BepoATHOCTL besoTkaszHon paboTbl. B aToM crnyyae KO3MOULNEHT Yy, MOKET ObiTb NPUHAT paB-
HbiM 1,25, B COOTBETCTBUM C METOOMKOW OTKA30yCTOMYMBOW OLlEeHKU (CM. npunoxeHue H). B Tex cnyudasx,
KOrda OCYLUECTBMAKTCA NepMoguyeckne 0CMOTPbI, MO3BONAKLLME 0BHAPYXUTb KPUTUYECKOE pa3BUTME yCTa-
NOCTHON TpeLWHbI, LOMYCKAeTCa UCMOoNb30BaTh Gonee HU3KOe 3HaYeHue y,,, B COOTBETCTBUM C METOLMKOWN
OTKa30yCTOMYMBOW OLEHKN (CM. npunoxeHue H). Bo Bcex cnyyasx, Yy, AomKeH ObiTb 6onblie 1,0.

[nsi BONMOKOHHbLIX MaTtepuanos pacrnpefeneHne NpoYHOCTHbIX XapaKTepUCTUK AOMKHO BbITh ycTaHOBMNE-
HO Ha OCHOBE [aHHbLIX UCTbITAHWIA KOHKPEeTHOro Matepuana. MoctpoeHue kpueoin S—N LOMKHO OCHOBLIBATLCSA
Ha 95 %-Hol BepoATHOCTW Be30TKka3Hon paboThl C YpOBHEM OOBEPUTENBLHON BEposaTHOCTM 95 %. B atom cny-
yae Y, PekomMeHayeTca NpUHATL paBHbIM 1,35. AHanorMyHeIA Noaxoa A0NyCckaeTcs UCNONb30BaTk AN APYruxX
MaTepuanos.

7.6.3.4 YactHble koadduumeHTbl 6e30nMacHOCTM MaTepuanoB B Clyyae WCMNOMNb30BaHWS 3HAYEHWH,
YCTaHOBNEHHbLIX AN5 HUX B HOPMATUBHbLIX JOKYMEHTaXx

Mcnonb3yemMble B pacyeTax 3Ha4eHns 00beanHEHHbIX YACTHbIX KO3hpULMeHToB besonacHoCcTu ans Ha-
rpy3cK, MatepuanoB M NOCNeAcTBUIA OTKasa AOMKHbI OblITe HE MeHee yCTaHOBMNeHHbIX B 7.6.3.2 1 7.6.3.3, c
Y4ETOM COOTBETCTBYIOLLNX KBAHTWUIIEN, YCTAHOBINEHHbLIX B HACTOALWEM cTaHOapTe.

7.6.4 YcTOM4YMUBOCTb

Hecywmne 4actM «HenpegoxpaHaeMblX» 3MeMEHTOB KOHCTPYKUMKW OOM¥Hbl COXPaHATbL YCTOMYMBOCTL B
npolecce BO3OeUCTBUA pacHeTHbIX Harpy3ok. [na Bcex apyrux 3aneMeHTOB KOHCTPYKUMA ynpyrue gecopma-
LUK Nog A4eMCTBMEM pacyeTHOW Harpysku gonyctumbl. [log Bo3gencTBMEM HOPMAaTWMBHBIX HAarpysoK Bce ane-
MEHTbI KOHCTPYKLUWK OOM¥KHbI COXPaHATb YCTOMYMBOCTb.

[ns nony4yeHwWsl pacHeTHON Harpy3ky OOIpKeH BbiTh BoiBpaH 4acTHbIM KO3 dULMeHT Be3onacHocTK No
Harpyskam ¥y, MUHUManbHas BENWYMHA KOTOPOTO AOMKHa COOTBETCTBOBAThL YCTAaHOBMNEHHOW B 7.6.2.2. HacT-
Hble kKoahbruMeHTbl Be3onacHOCTK ANs Marepuana goMmkHbl BbiTe He MeHee yKka3aHHbIX B 7.6.2.3.

7.6.5 MpoBepkKa KpUTUYECKUX gechopmMaLmi

7.6.5.1 O6wwe TpeboraHnsa

Mpw NpoekTUpoBaHuM OOMKHa ObITL BEINONMHEHA NPOBEpPKA, NMOKA3biBaOLWAA, YTO NS BCEX CNy4YaeB Ha-
TPY>KeHWUs1 U BCEX pacyeTHbIX CMy4yaeB, yCTaHOBMNEHHbIX B Tabnuue 2, gedopmaumm, cnocobHble NOBNMATL Ha
CTPYKTYPHY LenocTHOCTe B3Y, oTcyTCcTRY!HOT.

MakcumaneHble ynpyrue gedopmaumy B HebnaronpussTHOM HanpasfeHUn JOMKHbI ObiTh onpeaeneHsi
OIS CNy4YaeB Harpy»eHusl, yCTaHOBMNEHHLIX B Tabnuue 2. HopmaTuBHOE 3Ha4YeHue pes3ynsTupylowmnx aedop-
MaLui onpegensieTcd cnocobom, COBMECTUMBLIM C APYTMMU KOMMOHEHTaMW Harpysku. [NonyyeHHoe Hopma-
TMBHOE 3HaYeHne gedopmMalMm 3aTeM criefyeT YMHOXUTb Ha 0bLWMA YacTHBIA KoaduuMeHT Be3onacHoCTH
Onsi Harpy3ok, MaTtepuanos 1 NocrneacTBUM OTKa3a.
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7.6.5.2 YacTHbii koadpprumeHT 6e30nacHOCTM AN Harpy3okK

BenuuuHa y; aomkHa 6biTh BeiGpaHa 13 Tabnuubl 3.

7.6.5.3 YacTHbii koahbrUmMeHT BesonacHoOCTM ANS YyNpyrux CBOMCTB Martepuanoe

BenuuuHa y,, aomkHa 6biTe paBHa 1,1 Kpome Tex criydaes, KOrga yrnpyrue CBOWCTBa onpenereHsl B pe-
3ynbTaTe NofHOMAacLWTabHbIX UCMBITAHUA U MOHWUTOPWHIA, B CIy4Yae KOTOPbIX ee MOXHO yMeHbLTh. Ocoboe
BHMMaHWe OOMKHO ObiTh yOeneHo y4eTy HeonpeaeneHHOCTH, CBA3aHHOW C reOMeTPUYeCKUMIM pasmepamu, 1
TOYHOCTbI MeToga pacyeTta gedopmarmin.

7.6.5.4 YacTHblin koadhpULMeHT Be30NacHOCTH, YYMTbIBAKOLWMIA NOCNEACTBUSA OTKasa

YacTHbIN koadhduumeHT Be3onacHOCTM AnA NocneacTBUn OTKaza, ¥y, BOMKEH 6biTb 1,0.

PaccuutanHele ynpyrue gedopmMaunn OOMKHbI ObiTe 0BaBNeHbl K MOMOXEHWIO paccMaTpUBaeMOoro
anemMeHTa B HeAedOpMUPOBaHHOM COCTOSIHMM B CaMOM HebnaronpvsTHOM HanpaeneHwu. MNonydyeHHoe mno-
NoXeHwe OOMKHO rapaHTMPOBaTh OTCYTCTBUE KacaHus.

7.6.5.5 [edopmaumsa KOHLOB nonacten

OaHvM 13 Hanbonee BaXKHbIX PAcYETOB ABMNSAETCH NMPOBEpKa TOro, YTO He MPOUCXOOAMT MexXaHW4YecKoro
KacaHus Mexay nonactbio u 6awHein. O6beanHeHHbIH KO3 PUUMEHT 6e30MacHOCTK, VY, Yy, 4N 3a3opa no-
nacTtb-balHsa gonxeH bbiTb He MeHee 1,15.

B uenom, pedopmauuio nonacterd HeobBXOOAMMO paccyuTbIBaTh OMS ClyvYaeB NpefenbHOro Harpyxe-
Hus. Jedopmaumnn, Bol3BaHHbIE CryYasiMn NPeLenbHOMo HarpyXxeHus, MoryT BblTb paccyYMTaHbl HA OCHOBaHUK
SanoYHbIX Mofgernen, KOHEYHORNEMEHTHbIX Mogenen 1 T. n. Bce cOOTBETCTBYOLWME CryHan HarpyKeHus m3
Tabnyubl 2 NPUXOANTCS YHUTbIBATL C COOTBETCTBYOLMMK YacTHBIMK KoathduureHTamn BesonacHocTu.

Kpome Toro, gns PCH 1.1 obsA3aTtenbHbIM ABNSETCA CTAaTUCTUYECKUIA aHaNn3 MakcumMansHon gedopma-
UMM KOHLA nonacTu UM MUHUMAanNbLHOro 3asopa ballHK B coOoTBETCTBUN ¢ 7.4.1. 30ech MOXHO UCNONb30BaTb
npAMOR MeToa AMHAMUYECKOro aHanuaa unm aHanua 3asopa bawHu. BepoAaTHoCTh npeBbilweHua ona gedop-
Mauuu B camom HebnaronpusTHOM HanpasBrieHun SomkHa ObiTb TakoW e, Kak Ans HOPMaTWBHOWM Harpy3ku.
[ns aHannza BepLWHbI NonacTi HopMaTuBHas gedopMaums 3aTeM YMHOXaeTCs Ha 00beUHEHHbIE YacTHbIe
koacpbpuLneHTsl BezonacHOCTW ONA Harpy3ok, MaTepuanoB WM nocneacTsuii oTkasa u gobasnseTcs K Hege-
dopMUpOBaHHON Mo3nLMK B Haubonee HebnaroNnpUATHOM HanpaeneHUW U NoNyyYeHHOoe NONoXeHUe OOIMKHO
rapaHTMpoBaTh OTCYTCTBME KacaHusa. B cnyyae npsiMoro AMHaMWYecKoro aHanuaa 3asopa ballHu MUHUManb-
HO JOMyCTUMbIMA 3a30p onpegensieTcsl NOCpPencTBOM YMHOXEHUS HOMWHanbHoro HegedopMUpOBaHHOMO 3a-
30pa Ha COOTHOLWEeHWEe 06beANHEHHbIX YaCTHEIX KO3 MULMEHTOB ANA HAarpy3oK, MaTep1anos U NocneacTBuiA

Y ¥nYm =1
Yf¥n¥m

OTKa3a MMUHYC OMH K OGBEﬂMHEHHOMy YaCTHOMY KOSde)MLI,VIEHTy T. e

7.6.6 CneuunanbHble YacTHblIe KO3 PULMEHTLI 6Ge30nacHOCTH

Ecnn BenuuuHbl Harpy3ok 6biny ycTaHOBNEHbI UCMILITAHUSMW UMK HA OCHOBE PacHeToB, NOATBEPXKAEH-
HbIX UCMBbITAHMAMUK, U Npu 3ToM obecnedyeH Bonee BLICOKMIA YPOBEHb HA4EXHOCTH, TO YacTHble KoadduuneH-
Tbl 6e3onacHoOCT ANA HAarpy3oK AOMycKaeTcs YMeHbLUNTb. 3HAa4eHNs1 BCEX MCMNOMb30BaHHbIX YACTHbIX KO-
cuumeHToB BesonacHoOCTW AOMKHbI ObITh OTPaXKEHbI B MPOEKTHOW AOKYMEeHTaLUuu.

8 Cucrtema ynpaBneHus

8.1 O6wue nonoxeHun

CucTtema ynpaeneHus fomkHa obecnedmMBaTe ynpasneHve B3Y akTUBHbIMW M NACCUBHBIMW CpeacTBaMu
ANs nogdep:aHusa paboynx napamMeTpoB B Npedenax, ykasaHHblx B npoekTe. CucTema ynpaBneHuss 4OMmKHa
BKNtOYATL B ceBSA KOHTYPLI yNpaBneHus 4158 HOpManbHON paboThl, a TakKe CUrHANM3aUulo U MEXAaHU3MbI Bbl-
KMIOYEHUS ANS UCKNKYEHWA BbIXOOA 3HAYEHWIA NapaMeTpoB 3a AonycTuMble npegens. OHa MOXET BKMNOYaTh
B TOM YMCNe AAaTUYUKK, NOrMYECKUE SNEeMEHTHI, NPUBOALI, CETU CBA3W M UCTOMHUKN NUTaHWSA.

Pasgen 8 yctaHaBnuBaeT TpeboBaHMA B 4acTu obecnevyeHns CUCTEMON YNpaBreHns COOTBETCTBYHOLLEro
YPOBHS 3aLLMThI.

Cucrtema ynpasneHus gomkHa obecnedvBatb 6esonacHoe yHKUMOHUpoBaHUe B3Y n Tpebyemeblit ypo-
BEHb 3aLUWTLI OT Pa3pyLUEHUsI KOHCTPYKLUMIA OCHOBHbIX KOMMNOHEHTOB B3Y.

Cuctema ynpaBneHUsi MOXKET BbIMOMHATL 33434y TONbKO yrnpaenenus B3Y unu takke ObiTh 4acTbio
cuctemel ynpaenenuns B3C.

CucTtema ynpaeneHus MoxeT ObiTb CPOEKTMPOBaHa ¢ ABYMS He3aBUCHMMbIMU Habopamu yHKUMIA (nep-
BUYHbIN YPOBEHb — OYHKLUW YNpaBMeHWsl, BTOPUYHbIM YPOBEHb — (OYHKLUMUK 3aLUUT) UMK C OOHUM Habopom
yHKUMIA, obecnevnBatoLmMx BesonacHyo paborTy.
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Py4yHoe unu aBToMaTM4eckoe BMELIaTenbCTBO He AOIMKHO CTAaBUTb Mof Yrpo3y BbinonHeHve hyHKLMiA
3awmnTel. Nlioboe ycTpoilcTBO, gonyckalolee py4Hoe BMELIaTenbCTBO, AOMMKHO HAXO4UTHCA B XOPOLIO BUAW-
MOM, OOCTYNHOM Ans nepcoHana MecTe. B cnyyae HeobxoAMMOCTU Ha JaHHble YCTPOMCTBA OOMKHEl ObITh
HaHeceHbl COOTBETCTBRYHOLME 0603HAYEHWS.

Ecnu BhIGOp pexuma ynpaBneHWs OCYLLECTBISAT, HanpuMep, ANs TeXHUYeckoro obcryUBaHUS, OH
[OIKEH perynupoBaThbCs NepekniodaTenem, KoTopbiil MoxeT adhpeKkTUBHO BroKMPOBAaTLCS B KAXA0M MONoxe-
HWKW, COOTBETCTBYHOLLEM OZHOMY PEXUMY.

HacTpolkv cucTembl ynpaBneHnst 4oMmKHbI ObiTh 3aLLMLLEeHbl OT HECAaHKLMOHUPOBAHHOTO AOCTYnNa.

JononHuTensHele OYHKLUMKW CUCTEMEI yrpasneHusi, Heobxooumele Ans obecnedeHus GesonacHocTu
nepcoHana, OoMkHbl BbiTb peanu3oBaHbl MO COOTBETCTBYHLIMM cTaHZaptam 6Ge3onacHOCTW, Harmpumep
FOCT ISO 13849-1 unu MOCT P M3K 62061.

Ocobble TpeboBaHuA K xonogHoMy knumaty cMm. B 14.6.

8.2 ®yHKUMKM yripaBneHun

JonxHbl BbITb 0BecneveHbl KOHTPOMb, YNPaBEHWE UMK OrpaHUYeHUE/M3MEHEHNE CNEYOLNX hYHKLUUIA
u/unu NapameTpoB:

- MOLLHOCTL/aKTUBHAaA U peakTUBHas MolHocTs B3Y (unu B3C);

- yacToTa BpalleHus BeTpokoneca/poTopa;

- COEQMHEHME C INEKTPUYECKOW Harpy3Kkon;

- Npouenypbl BEIKMHOYEHNS U OCTAHOBKMY;

- aBTOMATUYECKNIA MYCK;

- BCce (DYHKUMK, CBA3AHHLIE C MUBMEPEHMEM CKOPOCTU BETPA;

- 3aKpyyuBaHue kabene;

- Bubpauus, npeBblllaowan 4onycTUMble Npefens;

- YCTaHOBKa Ha BETep;

- Yron pbiCKaHus.

B 3adayu cucmemsi ynpaeneHus B3Y, ecniu oHa Aensemcs yacmsio cucmems! yrpaeneHus BOC, ¢hyHK-
yuoHupytowel 8 cocmase EQuHOU 3Hepaemudeckol cucmeMbi Poccuu, GononHuUmensHo 8xodsam hyHKUUU,
ces3aHHble C!

- yyacmuem BOC 8 peeynuposaHuu HanpsxeHUs 8 modke nodkmodeHus BOC k cemu 8 coomsemcmeuu
¢ 3a0aHHbIM 3aKOHOM;

- yyuacmuem B3OC e peaynuposaHuu yacmomab! 8 coomeemcmeuu ¢ 3a0aHHbIM 3aKOHOM.

Cucmema ynpaeneHus makux B3Y makxe domkHa KOHMponuposams UNU oepaHuyugams 8efuduHy
akmueHol u peakmugHol MowHocmu B3Y (unu B3C, e 3asucumMocmu om ycrnosul g3aumModelicmeus cu-
cmewm ynpaeneHus B3Y u B3C).

Cuctema ynpaeneHusi gornxHa obecnevnBath Ge3aBapuitHoe BbiNonHeHWe YHKUUIA KOHTPONS, ynpas-
NEeHus1, NogAepKaHus NapamMeTpoB YCTAHOBKWN B 3a[aHHbIX Npefenax npu pacyeTHbIX YCNOBUAX Harpy3Ku.

CnocobHocTb cucTembl ynpaeneHust obecneumBaTh Be3oTkasHoe dyHKUMOHMpOBaHWMe B3Y porkHa
bbITe nogTBepxaeHa pacyetamu PCH (3a ucknioveHnem crnyyaer HarpyxeHusa PCH 2.1 n 2.2).

Mpu oTKase cucTeMbl ynpaeneHust BOY gonxkHa nogaepxusate besonacHblii pexum paboTbl, KOTOPbIN
MOKET BKINoYaTh NOAAEPHKKY SKCNnyaTaumMm unm octaHoe B3Y.

HonxHo BeiTh YeTko onpegeneHo nosegerHve BOY nocne oTkasa, Bknwvasn nwbble npoueaypsl AnNs as-
TOMaTU4eCcKOro UnW py4Horo 3anycka (cm. 8.7).

8.3 ®yHKUMKM 3aWUTLI

Cuctema yrnpaeneHua JOIMKHa NCNnonb30BaTh prHKEJ,VIM 3awunTbl AnNd npenortepalleHna Nneperpy3ok KoH-
CTPYKUUK B pe3ynbTaTe peXMMOB OTKa30B. ﬂaHHble CDYHKLI,VIM 3awunThbl MOryT ObITb peann3oBaHbl nubo Kak
beHKU,MV[ ynpasleHnd, npuMeHsaLwme B CBOEW OCHOBE pac4eTHble Mepbl 6930HHCHOCTM, nnbo kak OoTAenbHbIe
beHI(LJ,MM 3alnTbl BTOPNYHOIO YPOBHHA.

MprvmeyaHne — PykoBoAacTBO NO NPUMEHEHWIO 3aNPOEKTUPOBaHHBIX Mep Be3onacHOCTK AN CUCTEM ynpasne-
Hwa npuBeneHo B fOCT P 54125—2010, nynkmbl 6.2.11 u 6.2.12.

PYHKLUM 3aLLUTBI AOMMKHEI UMETE Bo1ee BLICOKUIA MPUOPUTET, YeM YHKLMK ynpasneHus. B cnyyae KoH-
nuKTa Mexay cucTeMamu 3aLluThl U yNpaBnerusi, yHKUMK 3aluThl AOMKHEI NpeobnagaTe Had PyHKLMAMU
ynpasnexus. QyHKUNA 3aLMTbl BTOPUYHOIO YPOBHSA ANs npusedeHus B3Y B BesonacHbln pexum akcnnyara-
LUK OOMKHa MmeTb Bonee BbICOKWUIA MPUOPUTET, YeM YHKLUS yNpaBneHus NepBoro ypoBHS.
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®yHKLMW, oBecnevmBaloLLne 3aLLUTY KOHCTPYKUUKU OT Neperpysok, A0MKHbl peann3oBbiBaThbCA Nocpes-
CTBOM MHOTOKaHanbHbIX apXUTEKTYP C OMAarHOCTUYMECKUM NOKpLITUEM, obecnedunBaoLL MM B LOCTAaTOMHOW Mepe
NoBbILLIEHHOE BpeMsa 6e30TkazHoM paboThl (CM. apxMTeKTypy Ansa cucteM kateropum 2 no FOCT SO 13849-1).

CnocoBHOCTb OyHKUMA 3aLMThl 3alUMLAaTh KOHCTPYKLMW OT Meperpy3ok AoMmkHa ObITe NOATBEPXKAEHA
pacdetamu PCH 2.1 1 2.2, cm. 7.4.3.2 11 7.4.3.3.

8.4 AHanus oTKa3o0B CUCTEMbI YrpaBneHusa

8.4.1 O6wwme TpeboBaHUA

HeucnpaBHOCTU 1 oWIMBKK B cucTeMaX, BLIMONHAKLWWX PYHKUUN yNIpaBneHns 1 3alMThl, MOTYT BbI3BaTh
PS4 PEXMMOB 0TKa3a, B KOTOPbIX PEXWM OTka3a onpedenseTcs Kak NoBefeHne CUCTeMbl YNpaBrieHUs B Cry-
Yae HeMCnpaBHOCTM UMK OWWBKKN. Takne pexmMmMbl OTKa3oB MOTYT BbI3bIBATb COOLITUS, OKa3biBaloLMe BSAHME
Ha KOHCTpyKuuio BAY.

Mpumep — HeucnpaeHocmbs Gam4uka Mo)yem fApueecmu K owubo4Homy xody Waza A (pexum omkasa),
4mo MoXkem nipusecmu K u36bImoYyHoU Yacmome eempokoneca/pomopa (cobsimue).

PexunMbl 0TKA30B CUCTEMbI yNpaBneHWs OMKHbI MOEHTUMULMPOBATLCA B COOTBETCTBMN C TpeboBaHUA-
MU HacTOSLero pasgena v oLeHMBaTLCA B COOTBETCTBUM C TpeboBaHUAMMK, yKa3aHHbIMU B 7.4.3.

FMEA vnu akBMBaneHTHbIN aHann3 HencnpaBHOCTEN OOMKEH NPOBOAWTLCS ANA onpegeneHnsa Nnposaene-
HWIA HEUCNPABHOCTU, YMECTHbLIX AN HarpyxeHusa B3Y. 310 moxeT BkntoyaTh B cebs aHanu3 gepesa 0TKa30B
W aHanornM4Hble METOANKN naeHTUKKaL MM NiobbliX 0TKa30B No obLMM npUudnHam.

pynna cobbITuii, yKasbiBaeMbIX B aHanW3e HeUMCnpaBHOCTEN, AOMKHA BKIKOYAThL B ceDA KaK MUHUMYM
cnegywouiee:

- UpEe3MEPHYI0 YacTOTY BpalleHusl BeTpokoneca/poTopa;

- BUOpauuo, NpeBLILLAKLLYI AONYCTUMbIE NPEeaensl;

- YUpe3MEpPHYI0 BbipaboTKy SHepriu;

- HEMCNPABHOCTWM UCMOMHUTENBHOIO MexaHuMama, Hanpumep owunbodyHoe cpabaTbiBaHMe CUCTEMbI Pbi-
CKaHWA UMK CUCTEeMbl YCTAHOBKK Ha BeTep.

8.4.2 HezaBUCHMMbIe OTKa3bl U OTKa3bl MO OGLW MM NPUYMHAM

CuyuTtaetcs, 4TO HE3aBUCHMMbIE OTKA3bl HE MPOUCXOAAT OAHOBPEMEHHO. Ecnn ecTb BEPOATHOCTE HEe3aBu-
CUMbIX OTKa30B, HE0DXOAMMO 3a4eNCTBOBaTbL Mepbl MO NPeAoTEPALLEHNO OTKA30B Mo 0DLWKMM NpUYMHAaM, Npu
9TOM cregyeT UMEeTb JOCTaTO4HOe ANAarHOCTUHEeCKOe MOKPbITUE ANS 3alMThl OT CKPbIThIX OTKa30B.

MpumeyaHue— OueHKa 4OCTATOMHOCTM MEP MPOTUB OTKa30B MO 0BLLMM NpuYrHam MoXeT BbiTb BbIMoMHeHa
no FOCT ISO 13849-1.

8.4.3 Ucknio4vyeHue ownbokK
OTKasbl cucTeMbl ypaBneHus, nognagarlle nog eAcTBue MYHKLMA UCKMTHOYeHUs olWKnBoK, Kak onu-
CaHo B 00LWEenpuaHaHHbIX CTaHg4apTax, MOXHO NPONyCTUTb.

MpurmeyaHune—VcknoveHns ownbok onucaHel B TakKx cTaHdapTax, kak [8]. Jna MexaHn4ecknx KOMMNOHEHTOB
YMECTHbI MCKNHOYEHMA OWNBOK Kak 4NA « HENPenoXpaHAeMbIX» KOMMNOHEHTOB.

Bce mexaHuueckMe KOMMOHEHTLl CUCTEMbI YNpaBreHWsl, KOTopblie MCNOMb3YKT ANS UCKIMHYEHUs OLLIK-
©0K, OTHOCAT K KOMMOHEHTaM Knacca 3. OHKM JomkHbl OblTb paccyMTaHbl COrMacHo 7.6 ¢ COOTBETCTBYOLW MMM
YacTHbIMUK Ko3dUuymeHTamm 6e3onacHoCTH yYeTa NocnencTeuin oTkasos. CriegyeT BhINOMHUTE pacyeThl yKa-
3aHHbIX KOMMOHEHTOB Ha NpefenbHY NPOYHOCTb, YCTanocTb, AeopManunio U KpUTUYECKYI0 AedhopMaLmio.

8.4.4 Mepuogbl NOBTOPAEMOCTH PEXUMOB OTKa30B

Ecnu B pacdeTax Harpy»KeHus (cMm. 7.4.3.2) ykasbiBatOTCs NEpPUOLbl MOBTOPAEMOCTM PEXMMOB OTKa30B,
TO YyKasaHHble nepnobl Heo0BX0AMMO EMOHCTPUPOBATE 00LLENPU3HAHHBIMU METOAAMM.

MpumeyaHue— MeTogsl AEMOHCTPAUMA BEPOSTHOCTM OTKA30B, BKIKOYAs HOPMAaTUBHLIE 3HAYEHUS AMA KOMMO-
HeHToB cM. FOCT P M3K 61508-6 wnu FOCT P M3K 62061.

[na MexaHM4ecknx KOMMOHEHTOB NepuoaLl MOBTOPAEMOCTH PEXMMOB OTKa30B HeoDXoanMO ycTaHaBnu-
BaTb TOMbKO B CIy4Yae HeNpUMEeHeHUs YHKLUK UCKITHYEHUST OLUMBOK.

8.4.5 CucrtemaTu4yeckue oTKasbl

[na dyHKUMIA 3aWKUTEl U OYHKLMIA YNpaBreHus, rae 3a8BneHsl Nepuoabl MOBTOPAEMOCTU PEKMMOB OTKa-
30B cBbilwe 10 neT, AomKHbI ObITb MPUHATEI MEpbl MO NPEAOTBPaLLEHMI0 CUCTEMaTUYEeCKMX OTKa30B (BKIOYas
OTKa3bl NporpaMmMHoro obecnedeHus), onpefeneHHele B 0BLEeNpPU3HaHHbIX CTaHAapTax.
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MpumeyaHne — Mepbl N0 NPedoTBPaLLEHWNID CUCTeMAaTUYECKMX OTKa30B M OTKa30B NMporpaMmmHoro obecneve-
HwA ycTtaHoBneHbl B FOCT P M3K 62061—2015, nodpasdenst 6.4, 6.10 u 6.11 (cm. Tawke [9], nodpasden 4.6, npunoxe-
Husa G u J).

8.5 PyyHoe ynpaBneHue

Py4yHOe MMM aBTOMaTU4YeCcKoe BMeLUaTenbCTBO He [OOIMKHO CTaBWTb Mod yrposy cnocobHOCTb cobnio-
OEHUS1 YCTAHOBMNEHHbLIX NMPeaenoe CUCTEMON ynpaeneHus. fioboe yCTPOWCTBO, NO3BONAKLIEE PyYHOE BME-
LaTensLCTBO, AOMKHO HaxoOAUTbLCS B XOPOLWO BMAUMOM, AOCTYMHOM ANS fnepcoHana mecTe, ¢ HaHeceHuem
MapKUPOBKM, NPy HeoBXOAUMOCTM.

Tam, roe uMeeTcsi BO3MOXHOCTL BbiOOpa pexuma ynpasneHus, Hanprumep ANns TeXHUYecKoro o6cnyxu-
BaHUsl, BLIGOP pexuma npenonpenenseTcs CenekTopoM, KOTOPbI MOXHO 3aBNoKUpPOBaThL B KaXAOM Monoxe-
HWW, COOTBETCTEBYIOLLEM OJHOMY PEXUMY.

YCTaHOBKM CUCTEMbI YpaBneHns JOMmKHbI ObiTh 3alMLLEHb] OT HECAHKLMOHWPOBAHHOIO OOCTYNA.

8.6 ®YHKLUA KHOMKM aBapUHOro ocTaHoBa

dYHKUWA KHOMKM aBapyitHOrO OCTaHOBa JOIMKHA OCYLLECTBAATLCS C UCMNONb30BaHMEM 00LLenpU3HaHHbIX
METOOOB W NPUHLWMOB NPOEKTUPOBaHUs (CM., Hanpumep, [10], rie AaHo pyKOBOACTBO No oGecne4YeHunto roTos-
HOCTW KHOMKW aBapWHOrO OCTaHOBA, MECTOMONOKEHWIO, BbIBOPY (PYHKLMOHANBHOCTM OCTAHOBA U PEXUMOB
nepesarpysku).

Heobxooumo onpegenuTs, Kakaa kaTeropus octaHoBa BbiGupaeTtcs. [JonkHbl ObiTh YETKO OnpeneneHsl
nobble yHKUMOHANBHLIE BO3ZMOXHOCTH, TpebyeMble OT CUCTEMbI YNPaBMEHUs NPU akTUBALWUM KHOMKU aBa-
pWIAHOTO OCTaHOBA.

Mpumeyanune — [JaHHoe TpeboBaHue ocobeHHo BaxHO nMpu Beibope kateropuy octaHoBa 1 (perynupyemebin
OCTaHOoB).

JomkHo ObITb YETKO onpegeneHo noeegeHne BCeX CUCTEM, BITMALLMX Ha HarpyxeHWe anemMeHToB KOH-
CTPYKUMK NocCne akTuBalWn KHOMKK aBapurHOro ocTaHoRa.

MpumeyvyaHun

1 OTKNHYEHWE 3MEKTPUHECKUX CUCTEM MOXET BIUSATL HA HArpyXeHue NpuBogHoro MexaHnama. Korga noeegeHue
chyHKUMM aBapUIAHOTO OCTaHOBa 3aBMCUT OT paboyvmx YCNOBKUA, OMKHLI ObiTh YETKO OnpeneneHsl AaHHbIe 3aBUCMMOCTH.

2 lMNpyvMeHeHe MeEXaHWYECKOro AUCKOBOIO TOPMO3a B Cly4ae akTuBauum aBapuinHon KHOMKM MoxeT BbiTb obycnos-
NEHO CKOPOCTLIO BpaLLeHWa /MM CKOpOCThI0 BETPA U T. M.

3hhekThbl aKTUBALMN KHOMKM aBapuiiHOrO OCTaHOBa OOJMKHbI OLeHuBaTbes cornacHo PCH 5.1 gna Bcex
COOTBETCTBYHOLMX pabounx cueHapues (cM. 7.4).

8.7 quHoe, aBTOMaTu4yeCcKoe n AUCTaHUMOHHOEe NOBTOPHOE BKNK4YeHUe

MexaHn3amMbl NOBTOPHOIO BKMHOYEHUSA B3Y Bcnep 3a 0CTaHOBKOW AOMKHbI BbITb YETKO onpeneneHbl U
COOTBETCTBOBATL CrneayLwnm TDESOEEHMHM.

[MoBeneHWe NOBTOPHO BKIMHYEHHOM B3Y u npouenypel NOBTOPHOIO BKITHOYEHWA MOCINe OTKa3a d)yHKLI,VWI
ynpaeneHnd OO0IKHblI onpeendTbCA Ha baance aHanuaa pexnmva OTKa3a (Hanpmmep, nocpegcTtBomM aHanusa
aepeBa OTKaSOB).

MpumeyvyaHne — B npouenype NOBTOPHOIMO BKIKOYMEHWA OOMKHbI ObITb YYTEHbI NPUYMHBI OcTaHoea BAY ansa
obocHoeaHua Be3onacHoCTW ANA NOBTOPHOro BkNveHns BOY. Hanpumep, noBTOpHOE BKIIQYEHWE HEMB3A cunTaTth 6es-
onacHbiM De3 nNpoeepkK Ha npeaMeT, bbina nv B3Y ocTaHoBNEHa NO NpUYMHE Ype3MepHOro MexaHM4eckoro yaapa.

Ecnu oTkasbl B hyHKUUAX, ONpeaensaioWmnX BO3MOXHOCTb BO3HWKHOBEHMWS MOBTOPHOMO BKIIOYEHMA, MO-
ryT OKasblBaTb BNUSHWE Ha HarpyxeHus BAY, To 3T HEMCNpaBHOCTU HeobBXoOMMo paccMaTpuBaTh Kak mpo-
ABMEHWA HeNCMNPaBHOCTEN, Kak onpeaeneHo B 8.4.1.

MoseaeHWe nocne oTkasa QyHKLUWK YNPaBneHs MOXET ONpedensaTsCs NOCPeACcTBOM PyYHbIX UMK 8BTO-
MaTUYECKUX NPOLEeayp, BbINOMHAEMbIX MO MECTY UMW AUCTAHLUMOHHO. B cnyyae AMCTaHLUMOHHOIO NMOBTOPHOIO
BKITHOYEHWA OHO [OMKHO BKMoYaTh B ceba npoBegeHue nMBoro AMCTaHUMOHHOMO OCMOTpa (Hampumep, no-
CpeOcTBOM MCMOMNbL30BaHUA AWCTAHLMOHHLIX KaMep W/unu gaHHsulx SCADA, 1 nogxodsiime KpuTepuu, KoTo-
pbleé OOMKHLI COOTBETCTBOBATL TPEBOBaHUAM 00 TOro, Kak nocuuTaroT 6e3onacHbIM OOMYCTUTL AMCTaHLUOH-
HOEe MOBTOPHOE BKIIOYEHME.

44

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 50/ 142
CTpanuua ookymeHTa - https://GostExpert.ru/gost/gost-54418.1-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68258
https://gostexpert.ru/gost/gost-54418.1-2023?utm_source=pdf&utm_medium=68258&utm_term=page

FOCT P 54418.1—2023

ABTOMaTU4ecKoe NOBTOPHOE BKIMHOYEHWE He O0MKHO O0MYCKaTbCA, NoKa He 6y,EI,yT onpegeneHbl aBToOMa-
TUYeCKasa ANarHoCTuKa W KpUTepumn, H906X0,D,MMI:I9 ans obecneyeHus nogoepXxaHwmsa BeszonacHocTn B3Y (T. e
B npegenax npuemMnemMoro pyucka nospexneHus BSV) nocrne NnoBTOPHOro BKMHYeHWA.

MpumeyaHune— Takaa AMarHOCTUKa MOXET COCTOATL M3 aBTOMaTUHECKOrO NOATBEPKAEHNS TOTO, YTO Npegensl
pacyeTa KOHCTPYKLMM MO CKOPOCTM BETPOKONECa/poTopa U YCKOPEHUWIO B BEpXHEr YacTh BallHU He Bbiny NpeBbileHb.

HeobxoanmMo yunThiBaTh PUCKM U NOCNEeACTBUS HENPEeAHAMEePEHHOro AUCTaHLMOHHOMO NMOBTOPHOTO BKITHO-
YeHus (HanpumMmep, 13-3a OLUMBOKU CUCTEMbI CBA3N).

B3Y co cnocobHOCTLIO K aBTOMATUHECKOMY UK MCTaHUMOHHOMY BKMIOYEHMWIO AOMKHA ObiTh OCHaLLeHa
cpencTBaMu OTKIMOYEHMA HENOCPEACTBEHHO Ha YCTaHOBKe U CPpeACcTBaMM OTKIOYEHUA DYHKLUUK aBTOMaTnYe-
CKOrO MOBTOPHOIO BKMOYEHWA M (DYHKUMWA AMCTAHUMOHHOTO MOBTOPHOIO BKMKOYEHUS.

KonuyectBo M 4yactoTa OOMYCTMMbIX OMCTAHUMOHHBIX WKW aBTOMaTUYECKUX MOBTOPHbLIX BKIIHOYEHUNA
OOMKHbI BbITh YETKO onpeaeneHbl Ha OCHOBAHUKW NPOrHO3UPYEMbIX OCTAHOBOB, MPeAyCMOTPEHHLIX B OLEHKe
pacYeTHbIX Harpy»eHui. PYHKLMA NOBTOPHOIO BKIOHMEHWA AOMKHA 06ecneynBaTh HenpeBbILLEHNE YKazaHHbIX
npenenos.

B oLeHKe pacyeTHbIX Harpy>KeHWin OMKHEI BbITh YYTEHBI NOCNEACTEMA MHOTOKPaTHBLIX MOBTOPHbLIX BKMHO-
YeHW 40 BbllleyKasaHHbIX Npesenos.

Ha ynpaBneHue KOnW4ecTBOM M YacTOTON OONYCTUMbIX OUCTAHLUMOHHLIX UM aBTOMAaTUYECKUX NOBTOpP-
HbIX BKJIHOYEHWIA HE OOMKHbI OKasblBaTh BNWSHUE BHELWHWe (hakTopbl, Takue Kak noteps (M nepesanyck) cete-
BOTO NUTAHWA, BHELWHWE HArpy3Kku, NpoBeaeHne PeMOHTHbLIX paboT u T. n.

He gomkHO BbITh OLWINMBOYHEIX MOBTOPHLIX BKIOYEHWHA B3Y 1M3-3a3 ykasaHHbIX BHELWHUX haKTOPOR..

8.8 Cuctema TopMoOXKeHUA

CucteMa TOpPMOXKeHUA OomkHa BelTb cnocobHa NpUBECTU BETPOKONECo/poTop B COCTOSIHME XOMOCTOro
XO[a WNnK ero NofHOW OCTaHOBKK 13 Noboro paboyero CoCTOAHUSA, BKMOYAA NOTEPI0 MOLLHOCTH.

JomxkHbl ObITe NpegycMoTpeHbl cnocobbl U cpeacTea, koTopble 0becnevymMBatoT BO3MOXKHOCTb MOMHOM
OCTaHOBKW BETpOKoneca/poTopa npy onacHOM COCTOSHUM XOMOCTOro Xoaa npu nioboi ckopocTu BeTpa, MeHb-
Wwei, YeM npegenbHas CKOPOCTb, YCTAHOBMNEHHAA 4N\ TeXHWYecKkoro obcnyXmMBaHWs U pemoHTa, cM. 7.4.9,
€Cry 3TO He MPUHUMAeTCA BO BHUMaHWE Ha OCHOBaHWUM PE3YNLTATOB OLeHKU puUcka.

PekomeHayeTcs, YToObI, MO KpalHen Mepe, ogHa U3 cUCTEM TOpMOXeHus paboTana no aspoguHamu-
YeCKOMY MpUHLMNY, BO3LENCTBYA HENOCPEeACTBEHHO Ha Ban BeTpokoneca. Ecnu ata pekomeHaaunsi He Bbl-
NonHeHa, No KpalHeln Mepe ogHa U3 CUCTEM TOPMOXEHWs AomkHa BbiTh YCTaHOBNEHa Ha Bany BeTpokoneca/
potopa B3Y.

KoHCcTpyKLmMa TOpMO30B goMmkHa obecnedynsaTb HagexHoe cpabaTbiBaHne gaxe B criydae 0TKasa BHelU-
HEero MCTOYHMKA, OCYLLECTBASKLIEro UX NUTaHue. TOpMO3 nocne NpuBedeHWs ero B 4eNCTBUE OOIMKEH BbITh
crnocobeH yaepMBaTb BETPOKONECO B COCTOSIHWMM MOMHOW OCTAHOBKW MPW 3afaHHbIX napameTpax BeTpa He
meHee 1 4. Ha nepuwoabl 6onee ANUTENbHLIX OTKMIOYEHWUA OT ceTu OoMmkHa OblTb NpedycMoTpeHa BO3MOX-
HOCTb MPUBELAEHUA TOPMO3a B AeNCTBUE Kak C MOMOLLbIO PE3ePBHOM0 UCTOYHMKA NMUTaHUS, Tak U BPYYHYIO.

9 MexaHU4YecKkue CUCTEMbI

9.1 O6wwme TpeboBaHUA

MexaHu4yeckasa cucTema, paccMmaTpuBaeMas B HacTosALLEeM cTaHOapTe — 370 nwbaa cuctemMa, KoTopas
COCTOMUT HE TOMNbLKO U3 HEMOABUXHLIX 3NEMEHTOB KOHCTPYKLMU UITU 3MEKTPOTEXHUYECKUX YCTPONCTR, HO Takxke
13 NOOBWXHLIX anemMeHToB. MNMoABMXHbIe 3NeMeHTbl UCMNoMb3YKT UNK nepefatT OTHOCUTENbHOE [ABWXEeHWe
Yyepes COeAUHEHUA 3BEHbEB, MOALIMMHMKOB, BanoB, Hanpaenawwux, 3yb4aTeiX Konec U ApyrMx yCTPOWCTB.
MexaHuuyeckas cuctema B3Y, kak npaBuno, COCTOWT U3 ANeMEHTOB Lienu npueoga (MynsTUNnukaTopa, Banos,
MydT), BCMOMOraTenbHbIX YCTPOMCTB (TOPMO30B, MEXaHW3MOB MOBOPOTA NonacTer, NpUBo4a OpMeHTaLmMm Ha
BeTep). BcnomoratensHele ycTpoicTBa 4ONMYCKAETCH NPOEKTUPOBATL C 3NEKTPUYECKUM, TMAPABIUYECKUM UM
NHEBMATWYECKMM NPUBOOOM.

Bce mexaHu4eckne cucTemMbl B Lieny NpUBOLa, B CUCTEMaX YNpaBrneHus 1 3aunTbl AOMKHbL! ObiTh pas-
paboTaHbl B COOTBETCTBUM C HACTOALLMM CTAHOAPTOM W APYTMMKU COOTBETCTBYHOLLUMM HALMOHANBHBIMW CTaH-
naptamu Poccuiickon ®egepaumun. YacTtHele koadduumeHTsl 6830NacHOCTM LOMKHLI COOTBETCTBOBATL 3re-
MEeHTaM 2-ro Knacca cornacHo 7.6.1.2, 3a UCKNIOYeHUeM 311eMeHTOB, AN KOTOPbIX AOMKEeH ObiTh YCTaHOBMEH
3-1 knacc.
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B npouecce nNpoekTMpoBaHMs OOMKHbl 6biTh pazpaboTaHbl Npoueaypbl TEXHUYECKOro 06CnyKUBaHWUSA
CUCTEMbI OXNaXOEeHUA U UNETPALMK CMa3sbiBaKOLLER XKUOKOCTK, BLINOMNHEHWE KOTOPLIX rapaHTupyeT paboTo-
cnocoBHOCTL HAa3BaHHOW CUMCTEMbI B 3alaHHOM paboyeM guana3oHe Temnepatyp.

OcTaTouHblin cpok cryx6bl No6oro NoaBepKEeHHOro U3HOCY SNeMeHTa, BXOAALWEro B CUCTEMY TOPMOXe-
HWS, JOMKEH aBTOMAaTU4ECKM KOHTPONMPOBATLCH Yepes yCTaHOBMNEHHbIE HTEPBanbl BpeMeHu. BOY gomkHa
BbITb OCTaHOBMNEHa W 3abrnokMpoBaHa Npu BhISBNEHUW NpefenbHOR ANA BbINONHEHUS aBapUAHOTO OCTaHOoBa
BENUYMHBLI AONYCTUMOIO M3HOCA TPYLUMXCH 3NeMeHTOB. Bee ycTpoiicTBa cucTeMbl TOPMOXKEHWSA AOMKHbI ObITb
paspaboTaHbl ¥ NOALEPKUBATLCH B TAKOM COCTOSHMK, YTOObLI 0becneyvBaTth BpeMs cpabaTtbiBaHus B 3a4aH-
HbIX Npeaenax.

PacueT Harpy3ok fomkeH BbiTb BLIMOMHEH HA OCHOBE NPUKNaabIBaeMoro AaBneHus, npeaycMoTpeHHOMo
MPOEKTOM, WM KPUBbIX TOPMOKEHMWS, BKIIOYASA Kak CPEAHUIA YPOBEHb TOPMOXKEHWA, TaK M MUHUMAarbHbIA, 4oNy-
CKalLWuiA MUHUMansHoe TpeHue. Ecnu TopMo3 NMo3BONnsieT CKONbXEHUE NPpY MUHUMAarNbLHOM YPOBHE TOPMOXKe-
HWS NpWU NPUBEOEHWM ero B AeACTBME, TO KOHCTPYKUMS OOMmKHa BblTh pa3paboTaHa c rapaHTUeid oTCyTCTBUS
neperpesa, yxyaleHus paboumx xapakTepucTuK U pUcka BO3HWKHOBEHWUS Noxapa.

Ocobble TpeboBaHUA ANA XONOAHLIX KMMMAaTUYECKUX ycrnoBuid (cm. 14.7).

9.2 OwunbKK npu cbopke

[omxHbl ObITh MPenyCMOTPEeHbl KOHCTPYKTUBHLIE Mepbl, WCKIHYaLWne BO3MOXHOCTL HenpaBUmbHOM
cBOOPKM 3MeMEHTOB KOHCTPYKUMK, YTO SIBMNAETCA UCTOYHUKOM pucka Ona B3Y. Ecnu KOHCTPYKTUBHBIMM MeTO-
AamMu u3bexaTb HenpasunbHOM cGOPKW He NPedcTaBnAeTcs BO3MOXKHBIM, TO JOMKHbI 6bITh CAeNaHbl COOTBET-
CTBYIOLLME HAAMUCK Ha PYCCKOM SA3blKe HEeMOCPEACTBEHHO Ha COMpAraeMbIX aNeMeHTax UK Ha UX Kopnycax.
UTo6bl U3bexaTb pucka HaHeceHus ywepba Unu TpaBMUpoBaHWUA 06CNYXUBAIOLWEro NepcoHana Ha NoaBuK-
HbIX 1 BPaLLaKLKUXCS HacTAX MaLIWMH W 3NEMEHTOB KOHCTPYKLUMK (UMK UX KOPMycax), AOMKHbI BbiTh cAenaHbl
HaanMCKU Ha PYCcCKOM f3blke, ykasbiBallue HanpasneHue asuxenus. MNMpodyas Heobxoanmas MHpopMaLns
AomKHa GbITb OTpaXkeHa B MHCTPYKL MK MO yMpaBNeHWio U PYKOBOACTBaX MO TEXHWYECKOMY 06CnyXunBaHuio.

HomkHbl 6bITe NPeayCMOTPEHbl COOTBETCTBYHOLLME HAAMUCK Ha PYCCKOM SA3bIKE WU KOHCTPYKTUBHbIE
Mepbl, UCKMToYalLne BO3MOXHOCTb HEMPaBUINbHOIO COeQMHEHUs] 3NTIeMEHTOB 3feKTPUYecKol, rMapasnuye-
CKOW, MHEBMAaTUYECKON M NPoYMX CUCTEM, ecrnii HemnpaBuUiibHOe UX coednHeHne MOXeT BbiTb MCTOMHUKOM pu-
cKka (Hanpumep, TpyBKW, LNAHTA UK KNeMMHble KOpoBKM).

9.3 Fu,qpaBanecxue UNnu nHeBMaTn4iecKkne CUCTeMbl

BcnomoraTtensHoe o6opygoBaHne, MMetollee rapaBnuyeckmili UM NHeBMaTUYeCcKUid NpuBog, OOIMKHO
BLITE paccYMTaHo, CKOHCTPYMPOBAHO M OCHALLEHO TakuMm oBpasoM, YToBbl UCKMKUYUTE N6y NoTeHUUans-
HYH0 OMAaCHOCTL, CBA3AHHYIO C MCTOMb30BaHNEeM Ha3BaHHLIX BUAOB npueBoaa. [vapaenuyeckue M nHeBMaTu-
Yyeckne CUCTEeMbl JOMKHBI MMETb B CBOEM COCTaBe cpeacTBa M3oMsAUMM UMM 0CBOBOKAEHNSA OT HAKOMMEHHOW
3Heprun. KoHCTpYKLKUA BCEX 3NEMeHTOB Ha3BaHHbIX CUCTEM, TPYBOK W/WMKW LUMAHTOB, HAaMOMHEHHLIX paboyei
UOKOCTBIO UMW TasoM, OOMKHA BbIOEPXWMBaTb PACYETHLIE 3HAYEHUS MapaMeTpPOB BHELUHWX W BHYTPEHHMX
BO3[AENCTBYHOLLMX (hAKTOPOB UMK AoMKHA GbiTh NpedycMoTpeHa cooTBeTCTByWas sawmTa. Ha ctagum npo-
EeKTUPOBaHUs1 HEOBXOOMMO OLeHUTb PUCK NOBpexZeHus BIAY BcrieacTeBue paspyLUeHWid B TMAPaBNUYecKomn/
NMHEBMaTUYECKOM CUCTEMAX M MPUHATL Mepbl K ero MUHUMU3auuu. JomkHbl BbiTb NPeanpuHSaTH Mepbl Mo
MUHMMMW3aLMN PUCKa TpaBMaTM3Ma M3-3a NOBPEXAEHUS CUCTEM.

9.4 MaBHbLIA MyNLTUNNIUKATOP

[MaBHbIA MyNLTUNNMKATOP gomkeH cooTBeTcTBoBaTh [OCT P 54418.4.

9.5 Cuctema ycTaHOBKM Ha BeTep

CucTema yCTaHOBKM Ha BETep, Kak NpaBumno, COCTOMUT:

- 13 YCTPOMCTB, obecneynBaLLmux ee HeNoABUKHOCTL (HanpuMmep, ruapaBnuyeckne Topmosa);

- YCTPOWCTB, U3MEHSIIOLUX ee OpUeHTaLUWI0 (HanpumMep, anekTpudeckue ABUraTenu, MynsTUNNMKaTopsl
N LUECTEepPHH);

- yCTpoicTB, 06ecneunBaLLx BOIMOXHOCTE OTHOCUTENBHOTO NepeMeLLeHus (HanpumMep, NOALLMUIHUKA).

Bce gBuratenu gomkHbl COOTBETCTBOBATL TEXHUYECKUM TpeboeaHuam pazgena 10.

Bce anemeHThI Lenu nepejaqy MexaHnuama yCTaHOBKM BETPOKOmNeca Ha BeTep, He MMetoLlue pe3epBupo-
BaHWs, Takne Kak nocrneaHee NoBOPOTHOE KONECOo, AOMKHbI BbiTh MPUHATLI B pacHeT Kak 3aNeMeHTbl KOHCTPYK-
umm 2-ro knacca. B cnyyae npumeHeHUs MHOroNpUBOAHOIO MEXaHU3Ma YCTaHOBKM Ha BeTep, rapaHTUPYHLWLEero
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JOCTaTOMHOE pe3epBMpOBaHNe B paccMaTpuBaeMon cuctemMe, 1 Npu cobnigeHnn yernoBusa BO3MOXKHOCTH Ner-
KOW 3aMeHbl, MyNsTUNAUKATOP W NOCNEAHAS NPUBOLAHASA LWECTEPHS MOTYT BbiTb paccyMTaHbl, KAk KOMMNOHEHTbI
1-ro knacca.

[omkHbl BbITE NPEaYCMOTPEHEI Mepbl 6830MacCHOCTN NPY TOYEYHOM BbiKpalwnBaHun (cM. [11]). PacueTsl
3yBuaThIX Konec no YCroBUK KOHTAKTHOW NPOYHOCTM AOMKHBI BbITh BbIMOMHEHLI 1 NPOBEPEHLI B COOTBETCTBIM
¢ MOCT 21354, a Takke yuutbiBan [12]. [lonyckaeTcsi UICNOMb30BaHWe BEPXHEro rpadmka ycTanocTHOM KPUBOMA
ANA KO3 drUMeHTa JONTOBEYHOCTH ZyT, AOMYCKaLWEro orpaHM4eHHoe TO4e4YHoe BblKpaluvBaHue.

PesepcuBHas narnbatowas Harpyska, 4elcTByroLLas Ha 3yObsi 3yG4aTbix Konec nepeaayun NnoBOPOTHOIO
MexaHu3aMa, AOMKHa ObiTh paccyuTaHa B cooTBeTcTBUM ¢ [OCT 21354—87, npunoxeHue B. MUHUManbHbIe
3HaveHusa K03 HMLMEHTOB 3anaca NpoYHOCTU Sg 1 Sy npuBeaeHsbl B Tabnvue 4. 3T 3HaYeHNSA LOMKHbI GbITh
obecreyeHbl Npu MCNOMb30BaHUM HOPMATUBHLIX Harpysok Fy. Moatomy Sg 1 S, BKNo4awT B cebsa YacTHble
koadhumumeHTsl 6e30nacHOCTV NO NOCNEACTBMAM OTKasa y,, CBONCTBAM MaTepuarnos Yy, ¥ Harpyskam ;.

Tabnuua 4 — MuHUMAanNbHbIE KOIMULMEHTBI 3anaca NPOYHOCTN Sy nin U Sk i, NEPEAa4n NOBOPOTHOTO MexaHU3ma
YCTaHOBKW Ha BETEP

Moka3sarens KomnoHeHT knacca 1 KomnoHeHT knacca 2
[NoBepxHOCTHas yCcTanocTHas NPOYHOCTh (BblKpallMBaHWUE) Sy min = 1.0 Sy min = 1.1
WMarnbHana yctanoctHasa npoYyHocTs 3yba SF’min =11 S,:min =1,25
M3arubHasa npodHOCTb MO CTaTUYEeCKUM Harpy3kam Semin2 1.0 Semin=1.2

Bonee HM3KnMe 3Ha4YeHnsa KOSd)CbMLI,MEHTOB 3dnaca npo4yHoOCTH SF n SH’ 0OnNyCKaeTcd NPUMEHATDL NPU Ha-
NMYKMK NOCTOAHHOIO HageXXHoOro MOHUTOPWHIA. Ecnu Bbl6paHbI 3anachbl NPOYHOCTU HWXXEe 1,0, 08B PyKOBOOCTBE
no OﬁCﬂy}KVI BaHWO OOIMKHbI ObITb YCTaHOBNEHblI pEKOMEHOYEMbIE MHTEPBAllbl 3aMeHbI netanen.

9.6 CucTtema ynpaBneHUs nonactsaMm

Cuctema ynpaBneHusa NnonactamMu MOXET COCTOATbL U3 CPeAcTB, obecneynBaoLlmMx NOBOPOT nonacrtei
(Hanpumep, rMapaBnUYeckMe NPUBOAbLI, SMEKTPUYECKUe ABUraTenu, MynsTUMNMKATOPbl, TOPMO3a 1 3ybuaTbie
koreca) U yCTponcTe, obecneymBalolLux BpalleHne (Hanpumep, NoALWNIHUK).

Jobble aBuratenu OOM¥KHbI COOTBETCTBOBAaTb TeXHUYEeCKMM TpeboBaHuaM pasgena 10. Ona cuctem
yrnpaBreHus NonacTaMM ¢ MHAUBUAYaNbHEIMY OBUraTENaMW/NpUBOAaMHK, rapaHTUPYOLWKUMKM 4OCTATOYHOE pe-
3epBUpOBaHMe, PpEKOMEHAYETCH HasHa4yuTb Knacc 2.

[na sanemeHTOB 2-ro Knacca, MynsTUMNNMKaTopsl U 3yByaTkle Koneca AOMKHLI COOTBETCTBOBaTh Tpebo-
BaHuamM 9.5.

9.7 ABapuiHble TOpMO3a

MexaHu4yeckne TOpMO3a, KOTOpLIE UCMONbL3YHTCHA ANs peanu3aunn QyHKUMA 3awuTtel (cM. 7.4.3.3), B
OCHOBHOM SIBMAKTCA YCTPOMCTBAMM C 3NeMeHTaMU TPEHUS, UMeIoT rMapaBuyecknin UNu MexaHu4eckuin npu-
BOA (9HEprusi CXKaTon XMOKOCTM UMK CXKATON NPYKKMHbI). OCTaTO4HBIA CPOK CriyKDbl MOObLIX M3HALLMBAEMbIX
KOMMOHEHTOB, HaNnpMMep TOPMO3HbIX HAKNagokK, JOMKEeH HaxoAUTbCH NOA NOCTOSAHHBIM KOHTPONEM CUCTEMbI
yNpaBneHns 1 3aluThl, KOTOpasi JOIMKHA BLINOMHUTE OCTAHOB U Bnokupoeky B3Y npu BeiSBNEHUM npegens-
HOW BENUYUHBLI U3HOCA Marepyana, yCTaHOBMEHHOIO AN BLINOMNHEHUS] aBAPUAHON OCTAHOBKM.

OnpepgeneHue pacyeTHbIX HArpy30K AOMKHO BbITh OCHOBAHO Ha PACCMOTPEHUM NPOLLECCOB TOPMOXEHUS
C COOTBETCTBYHOLUMMUK OuanazoHaMu U3MeHEeHUs TOPMO3HbIX MOMEHTOB. ECNM KOHCTpYKUUSA TOpMo3a gony-
CKaeT npocKanb3biBaHWe B COCTOAHWM MOMHOW OCTAHOBKM C MMHWUMarbHbIM TOPMO3HbIM MOMEHTOM, BCHAKWUNA
pas, Korga OH JOMKeH yaepxkuBatb BOY B cTauMOHapHOM COCTOSHWW, MEPWOZ, MPOCcKanb3biBaHus npu Typoy-
NEHTHOM BeTpe AOMKeH DbiTb JOCTATOYHO KOPOTKUM, YTOBLI HE JONYCTUTL MEpPerpeea TopMo3a, YXYALEHUS
ero pabouymx xapakTepUCTUK 1 PUCKA BO3HUKHOBEHMSA NoXxapa.

9.8 MoAgWNNHUKKN Ka4yeHHns

9.8.1 O6wwme TpeboBaHUA

PacyeT HOMUHANbLHLIX NapaMeTpOB MOALUMIMHUKOB KavyeHWsl JOIKEH BbIMOMHATLCS B COOTBETCTBUM C
FOCT 18854, FOCT 18855 (cm. Tawke [13]). B pacyeTe OOMKHbI ObiTh Y4TEHbI PEXUM 3KCMyaTauun, CocTo-
AHWEe CMa3KK, a TakkKe OKpyXarllasa cpefa nogwvnHuka. Mcnonb3oBaHne BCex pacHeTHbIX KoadguUneHTOB
OOMKHO BbiTh 060CcHOBaHO B cooTBeTcTBUKM ¢ TOCT 18855.
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PacdeTHble Harpy3ku npy pacHeTax NoALMWMHUKOB JOM¥HbI COOTBETCTBOBATL PasfM4YHbIM Cry4Yasam Ha-
rpYy>XeHWsi B COOTBETCTBUM C 7.4 1 MCNoNb30BaTh KO3 UL MeHTL 6e30nMacHOCTM B COOTBETCTBUM € 7.6. PacueT
NOALWKMHUKOB AOMKEH Y4MTbIBaTh NPEANONaraeMoe YACO LUKITOB HarpyXeHusl B Te4eHne cpoka cnyxbbl, xa-
pakTep HarpyxeHus, HanpuMep HenpepbIBHbIVA, Kak ANs NOALMUNHUKOB MMAaBHOro Bana, Unn KonebatenbHbIi,
KaK B MexaHu3mMax NnoBopoTa nonacTer 1 yCTaHOBKW Ha BeTep.

9.8.2 NMoagwMNHMKK rnaBHoOro Bana

3MeHeHHbIN NCXOAHBIA HOMUHAMNBHBLIN CPOK CNYX6bl Ly, (90 %-Hon BepoaTHOCTM GesoTkasHow pa-
B0oTbl) NOAWMMHMKOB MaBHOTO Bana AOMKEeH COOTBETCTBOBATb MMM MPEeBbILaTh 3a4aHHbIA PacHETHbIA CPOK
cnyx6bl B3Y.

9.8.3 MNMogwWnNHUKK reHepaTopa

3MeHeHHbIN MCXOAHBIN HOMUHAMbHbIA CPOK CNyX6bl Lo, (90 %-Hoi BepoaTHOCTM GesoTkasHow pabo-
Thl) NOALWMMHMKOB reHepaTopa JOIMKeH COOTBEeTCTBOBaTh MMM NpeBbillaTh 3a4aHHbIA pacHeTHbIA CPOK CITyX-
bl BAY.

MoawunHMKam reHepaTtopa, KOTopble MOXHO 3amMeHnTb B B3Y 6e3 cneunanbHbiX MHCTPYMEHTOB, MOXHO
3a[aBaTb YKOPOYEHHLIA CPOK CMNYXObI.

9.8.4 MopWwWMNHUKM NOBOpPOTA rnonacTer U CUCTEMbI YCTAaHOBKM Ha BeTep

Onsa nogwmnnHUKoOB NoBopoTa NonacTel U CUCTEMbl YCTAHOBKW Ha BeTep OTHOLUEHWE YPOBHS cTaTtuye-
CKOW Harpysku K pac4eTHOM JoMmKHO ObiTe He meHee 1,0 B cooTBeTcTBUM ¢ FOCT 18854. MNpu pacyeTte gomkHa
BbITh y4YTEHa NOAATNMBOCTL COMPSKEHHbIX AeTanen.

Mpu pacyeTe 3TUX NOALWWUMHWUKOB CriefyeT YYUThLIBaTb YCNOBUS HEQoCTaTOYHOW CMa3sKu.

10 dnekTpu4yeckasa cucrema

10.1 Ob6wue TpeboBaHuA

OnekTpuyeckaa cuctema B3Y BkniouaeT Bce anekTpudeckoe obopyaoBaHWe, YCTaHOBNEHHOe B B3Y,
BKMo4as BbiBogbl BAY.

Paszgen 10 BkntoyaeT B cebs anekTpuyeckue anemMeHThl, cneundudeckme ana npoektos B3Y, uMmerowmx
CBOMCTBA W (PYHKUMMW, KaK NpaBuno, He CBA3aHHbIe CO CTaHJapTaMu Ha Apyrne CUCTEeMbl UMW 3MEMEHTHI.
Paznen 10 pacnpocTpaHsieTcsl Ha obLMe KOMNoHeHTl BAY, HO He npegycMmaTpuBaeT BKIKOYEHME BCEX ane-
mMeHToB. Cneunduyeckue aneMeHTbl OUKTYET NpoekT B3Y M 3Tu anemeHTbl U y3nbl OOMKHbI OLEHMBATHCH
Mo MECTOHaXOXAeHU0 U cdepe NPUMEHEHUST ANEKTPUYECKOro, MeXaHUYECKOro M CBA3AHHOMO C 3KOMornen
MOHTaxa, kak onpegeneHo B 10.2.

KonnektopHasa ceTb B HAcTOSLLEM CTaH4apTe He paccMaTpuBaeTcs.

10.2 O6wume TexHUYecKMe TpeboBaHUA K aNEeKTPUYECKOn cucteme

MpW NpoeKkTUpOBaHWW ANeKTpMYeckon cucteMel B3Y gomkeH 6biTb rapaHTMpPOBaH MakcMManbHbIA Ypo-
BeHb GesonacHoCTM Ona Moger W gomallHero ckota. [pu BCcex HOpManbHbIX M 3KCTPeMasbHbIX BHELIHWX
YCMNOBMAX, ONpeaeneHHblX B pazaene 6 HacTodAwero ctaHgapTa, B NpoLecce aKkcnnyaTaunnm U TEXHUYECKOro
obcnyXnBaHuUs oMKHA OblTe MUHMMU3NPOBaHa BO3MOXKHOCTE NOBpEXAEeHUs Kak camon BJY, Tak u cetu nog-
KITHOYEHMS.

OnekTpuyeckas cucTema, BKIK4asi BCe 3nekTpudeckoe obopyaoBaHWE M KOMMOHEHThI, AOMKHA BbiTh
BbIMOSIHEHA B COOTBETCTBUM C HaUWOHanbHbIMK cTaHgapTamu Poccuiickon ®egepauun. Ecnv B HacToAwem
cTaHOoapTe He OrOBOPEHO MHOE, KOHCTPYKLNSA 3NekTpuydeckon cuctemsl B3Y gomkHa cooTeeTcTBOBaTH TpEbO-
BaHusaMm MOCT P M3K 60204-1w FOCT 12.2.007.0.

ObopynoBaHue, MMeKLLlee BHYTPEHHWE W BHELIHWE LEenu C HOMWHAamNbHbIM HanpsikeHWeM CBbIlle
1000 B nepemeHHoro tToka unm 1500 B nocTosaHHOro ToKa, AOMKHO oTBeYaTk TpeboraHuam MOCT 12.2.003
(ona onpegeneHns TpeboBaHuin Kk TakoMy obopygoBaHuio BIY cm. Takke [14]). N3roToBuTENL B MPOEKTHON
OOKYMeHTaL K JOMKeH NepedynucrnnTb cTaHgapThl, UCNOMb30BaHHbIE NMPY NPOEKTUPOBAHUMN.

[Mpy NPOEKTUPOBAHUN 3MEKTPUYECKON CUCTEMBI CNEAYET YYUThIBATL, YTO BhipabaTeiBaemasn B3Y anek-
TPO3HEPTUA MOXET B N0O0ON MOMEHT BpeMeHU cnaboynpaBnaemMo MeHATLCS U3-38 ECTECTBEHHbLIX HEYNpaBNs-
eMbIX W3MEHEHWI KNHeTUYEeCKOW 3HepPruKn BeTpa, Bo3aencTeytolwein Ha BAY.

TpeboraHus, cBsA3aHHbIE C 3kcnnyaTauuen BAY B xonogHom knuMmate (cm. B 14.8).

WaroTtoBMTeNb AOMKEH yKasaTbk CTaH4apThl, B COOTBETCTBMM C KOTOPbIMKU pa3paboTaHa anekTpudeckas
cuctema B3Y.
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10.3 Ycnoeusa cpefbl BHYTPU BETPO3IHEPreTUYECKUX YCTAHOBOK

[aHHbIA Nogpasnen OTHOCUTCH K YCNOBUAM cpeabl BHyTpY B3Y, oTnnyaowMmMmcsa oT BHELWHWX YCIOBUA
OKpyXarwLleln cpebl.

YcnoBus cpeabl BHYTpr B3Y gomkHbI onpegenaTbCca ANA MECT, B KOTOPbIX PACNONoXeHbl BCE OCHOBHbIE
KOMMOHEHTHI M cOopo4dHbie y3nbl BAY, u perynuposatbes (cM. [15]). OBblYHO OOMKHBI paccmaTpyMBaThCs ye-
MOBUWA OKpYKaroLlen cpefbl CTYNULbI, CeKUMIA BallHu, roHgonsl, pyHaaMeHTa BallHu, LoKons, a Takke, ecnu
Heobxoaumo, 4pyrMx KOMMNoHeHTOB B3Y.

Ycnosus cpefpbl BHYTpW BOY 3aBUCAT OT KOHKPETHbBIX CUCTEM KOHTPOMS OKpy»KatoLLei cpelbl M MPOrHo-
3MpPYEMOro 3arpsA3HeHUs OKpYXatoLLlen cpeabl, NPedyCMOTPEHHOIO Mo NPOEKTY KOHKpeTHOoW BAY. Heobxogmnmo
YYMTLIBATb OTOMMEHWE, OXNaXAEHWE N BEHTUALNIO.

3rotoBMTENb JOMKEH ONPeaenuThb CNeayolmMe XxapakTepucTuky paboYvmx yCrioBUiA OKpYKatoLLeln cpe-
Obl BHYTpU Kaxkgoro cbopoyHoro yana B3Y M 0CHOBHbIX KOMMOHEHTOB NPU 3KCNNyaTaunn, XpaHeHUn 1 TpaHe-
NnopTUPOBKE:

- TeMneparypy TensioHocuTens (MuH./makc.);

- TeMNepaTtypy OKpyXatoLllen cpedbl (MUH./Makc.);

- BNaXHOCTb (MWH./MakKC.);

- YPOBEHb 3arpsA3HEHMS;

- BUGpauuo;

- KaTeropuio nepeHanpsKeHus;

- BbICOTY HajJ ypOBHEM MOPS ANS y4eTa B TEMNOBbLIX BO3AeNcTBUAX, ons B3Y, paccuuTtaHHbix gns pabo-
Tbl Ha ypoBHe cBbilwe 1000 m;

- BLICOTY Ha[ YPOBHEM MOpS ANs yYeTa B KoopauHauuv nsonauun, ons BAY paccuntaHHbix 4ns paboThbl
Ha ypoBHe cBbiwe 2000 M.

Ecnun Heobxogumo, Mcnonb3yoT Knaccudpukauuto [15].

[laHHbIe XapakTepPUCTUKK YCIOBUIA OKPYKatoLLEen cpefbl UCNONb3yoT ANA KOOPAUHALNK M30MSLWN.

Mpw oueHke TpeboBaHWiA K KOOPAUHALKUN U30NALUK ANA obopynoBaHusa BOY ¢ KOHCTPYKTUBHLIMU OCO-
OeHHOCTSIMW, ecrn MHOe He OroBOpeHO B TpeboBaHWAX K 3neMeHTamM C KOHCTPYKTMBHbIMM OCODEHHOCTSAMM
B HacTodlleM cTaHgapTe cnegyet ucnons3oeate [OCT P M3K 60664.1 n TOCT IEC 60664-3 nna obopy-
OOBaHWs C HOMUHanbHbIM HanpsbkeHnem o 1000 B nepemeHHoro Toka, a {16] n [17] ansa obopynoBaHns ¢
HOMWHanNbHLIM HanpsxeHuem 1000 B nepemeHHOro Toka v Bbllle. [laHHas OuUeHKa KoopOuHauuuM U3onsuum
OTHOCMUTCS K KATErOpUU NepeHanpsbkeHns, CTENEHN 3arpsi3HEHWS 1 YCNOBUSIM OKPYKatoLWlen cpedbl ANs 3nek-
Tpu4yeckoro obopynoBaHust BHyTpn BAY.

3arpssHeHue cpefbl BHyTpu BAY cooTBeTCTBYET cTeneHu 3arpsa3HeHns 3. CneumanuavpoBaHHbIe 30HbI,
roe MMerTcs TOKONPOBOAALWME 3arpA3HeHWUs, Kak HanpumMep, Mbiflb OT KOMMNEKTOPHbIX LWEeTOK U TOPMO3Has
MbiNb, OTHOCAT K 30HAaM CO CTEMEHbH 3arpA3HeHus 4.

BHyTpW HekoTopbIX yyacTkoB 000pyOOBaHUA CTEMEHbL 3arpsA3HEHUS MOXHO MOHU3UTL NPU NOMOLLN rep-
MeTu3aunn, KancynmpoBaHus U T. N. [OHWKeHWss CTeNeHN 3arpsisHeHWst BHYTpU Bcero 0bopyaoBaHMsa MOXHO
TaKkKe AOCTUYb, MCMOMb3yA 3allMTHbIE OrpaXdeHWs B COOTBETCTBMM cO cTaHgaptoM OCT 14254. MoxHo
nNpegnpuHATL Wark B OTHOLWEHWM KOHTPOMS U MOHWXKXEHUS CTEMNeHW 3arpsasHeHns B MecTe HamnuMyusa nnacru-
YecKon gedopmannn 3a CHeT AeTanen KOHCTPYKLUMW UK ¢ yHeToM pabo4vmx XapakTepucTMK KOMMOHEeHTa Unm
obopynosaHus.

CTteneHun 3arpsi3HEHUs 2 MOXHO JOCTUYb, CHUKAA BO3MOXHBIE CKOMINEHUSA 0TXOA0B (UnsTpyroLLas BeH-
TUNAUKMS) W KOHOSHCALUMIO UITM BbICOKYID BMaXXHOCTb B MeCcTax Hanuyusi nnactvyeckon gedopmauumn. Ons
KOHTPOMNS KOHAEHCALMM MOXHO WMCMNONb30BaThL TEMNMO B TEYEHWE OMUTENBHOrO CPpoKa NOCPeAcTBOM Harpesa-
Tenen UM HenpepbLIBHOW Nogadvn HanpsKeHusa Ha ucnonb3yemoe obopygoBaHme. CUMTaETCs, YTO HeMpepbIB-
Has nojaqa HanpshkeHWs umeeT MecTo npu GecnepeborHoN akcnnyaTaumMm obopyaoBaHWsA KaxKabli AeHb W B
TeueHue 24 4acoB B CYTKM UMK NpKW 3KcnnyaTayum obopyaoBaHUs ¢ NnepepbiBamMu B NPOOOIMKUTENLHOCTU, HE
Jonyckas oxnaxaeHwust 40 TO4YKWU KoHAeHcaToobpa3oBaHms.

CteneHun 3arpAsHeHns 1 MOXHO OOCTUYL MOCPELCTBOM repMeTv3aluy, NpeccoBaHusi 0bopynoBaHus
UMW 3aMblKaHWs, UNW NyTeM orpaxgeHua no creneHu 3awmTel IP 67.

Kateropusa nepeHanpsxeHus |V gomkHa NpUMEHATLCH ANs onpeaeneHns MecT pasbeAUHUTENbHBIX WH-
Tepeanoe BHyTpu B3Y. YcTpoiicTBa 3alMThl OT NEPEHanpsKeHNN, pacCYUTaHHbIE HA 3aLUUTY YNPaBNsALLINX
M 3alUUTHBIX Lenen u nHbix uenen ans 6esonacHon akcnnyaTtauum B3Y, gomkHel BkNouats B cebsa uenu mo-
HUTOPWMHIa UNKU apyrue agToMaTUdeckue YCTponcTBa AN onpejerneHus Bolllewero U3 cTposi yCTPoOUCcTBa 3a-
WKTBI OT MMMYNbLCHBIX NepeHanpsikeHui. Mcnons3oBaHme 3alyThl OT UMMYNBCHBLIX NEePeHanpsiKeHnin MOXHO
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3a[eCTBOBAThL B LieNAX NOKanbHOro CHUXKEHWS KaTeropmm nepeHanpskeHna Hke 1V kateropnn ansa KOHKpeTt-
Horo 06opyAOBaHUS UMK Lienen.

MpsiMble MnK BrivkHWe ydapbl MOMHMW MOTYT CO3[aTb YCNOBWS ANA CUILHOMO NepeHanpshkeHus BO
BHELLUHMX 3MEKTPUYECKUX CUCTEMaX U ANeKTpUdeckux cructemax BIY, Bkntodyas uenu obopyaoBaHus no Bcen
nnowaau cTynulbl, FOHAONLI ¥ BallHK, YCTpolcTBa 3aluUThl OT MMMNYMbLCHBLIX NepeHanpsKeHUin 4oMmKHLI ObiTb
YCTaHOBMEHbI B HEMOCPEACTBEHHOM BN30CTM OT 3aLiMuaemoro 06opynoBaHus.

10.4 3awmTHbIE yCTPOWUCTBA

OnekTpuyeckas cuctemMa B3Y gomkHa COOTBETCTBOBaTL TpebOBaHUAM cepul cmaHdapmos Ha HU3KO-
80/1bMHbIE 3MeKmpoycmaHoeku [18] u BkN4yaTk YyCTPOMUCTBA, rapaHTUpyoLWmne 3awuTy ot c6oeB Kak BHYTpU
camon B3OY (BHyTpu obopynoBaHusi, COOPOYHbBIX Y3MOB, KOMMOHEHTOB U T. M.), Tak W 3awuTy 0T cboeB ceTu
MOOKMHUYEHWS, KOTOPLIE MOTYT MPWBECTH K OMacHOW CUTyauWu UMM onacHoMmy cocTosHuio BIY. 3awuTtHbie
YCTPOWCTBA OOMKHBI BRINMOMNHATL CriefyoLlne DyHKLUA: 3aLLUTY OT KOPOTKMX 3aMblKaHWUid, Neperpyaku no Toky,
3aMbIKaHMS HA 3EMMI0, MEperpeBa v JyToBOro 3amblkaHus. Peanusaums 3alMTHbIX QYHKLUA YyCTPONCTB JOMK-
Ha BbITb OTCTPOEHA OT AEWCTBUS 3aLLKUT B MPUMBIKAIOLLEN CETH.

10.5 PasbeguHuTenbHbIe yCTPOUCTBA

OomxHo 6bITb NpegycMOTPEHO YCTPOWCTBO MMM YCTPOWCTBA ANS OTKMYeHusa obopynoBaHWs OT BCeX
WCTOYHWUKOB 3MNEeKTPONUTaHUA, KOTOPbIE MOTYT HaXOAWUTLCS Mo ONacHbIM HanpsKeHneM UM HanpspkeHue Ko-
TOPbIX MOXET MpeBbLILLATEL NPeaenbHO A0NYCTUMOE 3HaYEHWE, UMK OT KOTOPbIX MOXET NOCTYNaTh 3MEKTPO3HEPrus
C OMnacHbIM YPOBHEM HamnpsiKeHWa WNKM onacHbiM YpOBHEM OPYIMX XapakTEePUCTUK IMNEKTPO3Hepruu. YpoBs-
HW OMACHOrO HAaMpsPKEHUA W OPYTMX XapaKTepUCTUK 3NeKkTposHeprum onpeneneHsl B [OCT P M3K 60204-1
(cm. Takxke [14)).

YcTponcTteo(a), ¢ NoOMOLL KOTOPOro(bixX) OCYLLECTBNAETCA aBapUMHBIA OCTAHOB, OOMKHO(bLI) BbIMNON-
HATb (PYHKLMW pasbeguHeHus TONbKo B NpegaBapuiiHbix/aBapuitHbix CUTyaLmax.

MonynpoBOAHWKOBbLIE YCTPOWCTBA OTKMIOYEeHUsA Be3 OONONHUTENBHBLIX OTKIOYAKLUX KOHTAKTOB B BO3-
OYLIHOM 3a30pe He yaoBneTBopsoT TpeboBaHusam 10.4. He gonyckaeTca Mcnonsb30BaTth NOMNYNpOBOAHWMKOBbIE
npubopbl B Ka4eCTBE €AMHCTREHHBLIX CAMOCTOATENBHBLIX OTKITHYaLWMX NPUOOPOB U YCTPONCTB.

[ormxHa BbITh NpeaycMoTpeHa BO3MOXHOCTb OTKITHOYEHWS SMEKTPUYECcKOn cucteMbl B3Y oT NCTOYHUKOB
ANEKTPUYECKON IHEPIUM, ecnn 310 TpebyeTcs No YCNoBKUAM TEXHUYECKOro 0BCNyXMBaHUA, peMoHTa, 0OCMoTpa
UMK UCMbITAHWUA.

B koHCTpykumMy BOY gomkHbl ObITe NpegdycMOoTpeHbl BCOMoraTenbHble 31eKTPUYECKMEe CXeMbl C Hesa-
BUCMMbIM MUCTOYHUKOM MUTaHWA (cucTema cOOCTBEHHLIX HYX) U OTKMKOYAKLWKMM YCTPONCTBOM ANA OCBELle-
HUs, oDecneveHns TEXHOMOMMYECKMX MPOLLeCCOB M OCyLlecTBreHns mep 6e30nacHoCTM BO BPEMS TEXHUYECKO-
ro obcnyXWBaHUA UM pemoHTa. [JaHHble BCOMOraTenbHble CXEMbl LOMKHbI HAXOAUTLCHA NOA HaNpsiKeHUeM
B TO BpeMsl, KOra BCe OCTallbHbIE 3NeKTPUYECKUE CXeMbl OTKITIOYEHbI.

[ns anekTpuyeckux cxemM 1 0BopyqoBaHUA C HOMUHAMNBHEIM HanpsbkeHueMm cebiwe 1000 B nepemeHHo-
ro Toka unu 1500 B nocTtosHHOro Toka cM. Takxke [14], pazden 5.

10.6 Cucrtema 3aszemneHun

Cwncrema 3azemneHna B3Y pomkHa cooTBeTcTBOBaTh TpeboBaHWAM cepuu cmaHdaprmoe Ha HU3KO-
80MbMHbIe anekmpoycmaroeku [18], MNpasunam ycmpoticmea anekmpoycmaxogok (1Y 3) [19] u cepuu cman-
dapmos Ha 3awumy om monHuu (cm. makxke [20]). B NpOeKkTHON AOKYMeHTaUWW OoMKeH ObiTh YKasaH gvana-
30H NPOBOASALUNX CBONCTB NPYHTOB, KOTOPOMY COOTBETCTBYET JaHHasa cucTeMa 3aseMneHus, a Takke JOMKHbI
ObITb AaHBI peKoOMeHAaUMK Ha cnyyawn, ecnv BygeT ycTaHOBNEHO HECOOTBETCTBME YKa3aHHOMY OManasoHy.

Mpumeyanune— JononHuTenbHbIE yYUTEIBaEMbIE hakTopbl U3noxeHbl B FTOCT P 54418.24.

Bbibop ¥ ycTtaHoBka 0OOpygOBaHWA 3a3eMIIEHWS [OOMKHbl ObiTb BbINONMHEHbI B COOTBETCTBMM C
FOCT P 50571.5.54.

B ntobolt anekTpM4eckon cxeme, paccHMTaHHOW Ha HanpsxeHue cebilwe 1000 B nepemeHHoro Toka unm
1500 B noCTOSHHOIO TOKa, AOMKHbI ObITh NMPeayCMOTpeHbl CPeacTBa U cnocobbl 3a3eMeHns Ha Nepuog Tex-
Hu4eckoro obecnyxuBaHua U peMoHTa (cMm. [14]).
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10.7 MonHuesawmTa

3awwnTta B3Y oT yoapoB MOnHuMiA gomkHa cootBeTcTBoBaTh FOCT P 54418.24. MNpw NpoeKkTMpoBaHumM Mon-
HYe3alUWThl OoMKHa ObiTh BbIMONHEHA OLEHKA PUCKOB TPaBM M HeOOCTaToYHOW He30nacHOCTM NepcoHana.

JomxHa BbiTe NpegycMoTpeHa 3alnTa CleayoLmMx 30H:

- nonacTen BeTpokoneca/poTopa;

- CTynuLbl/BpaLLlatoLLerocs yCTpPONCTBA;

- TOHAONkI;

- BawHw.

[ononHuTenbHLIE KOMMOHEHTbl MOMHWe3awuTel B3Y ana nogkni4yeHua K cucTemMe MOMHUe3aluThbl
B3C, anektpudeckorn cucteme BAC unu BkNKYEHUS, HanpuMep BHelIHWe TpaHcdhopMaTophbl U pacnpeaenu-
TEMNbHbIE YCTPOWCTBA, B HACTOSALLEM CTaHAApTe He paccMaTpuBaroTCS.

OnemMeHTbl MOMHMEe3alnThl 3NeKTPUYECKUX cUCTeM BHYTpM B3Y OomkHbI BbITh BLIMONMHEHbI B COOTBET-
cteun ¢ FOCT P M3K 62305-4.

10.8 Mpoeogka

AnekTpuyeckne kabenu OOIMKHbI BbITh paccunTaHbl Ha ANEeKTPUYECKMe XapaKTepucTMKK, KNacc Bocnna-
MEHSAEMOCTH, MEXaHUYECKNe BO3OENCTBUA W YCIIOBUA OKPYKaloLlein cpedbl B MECTax NpUMEHEeHUs], a Takke
AOM¥Hbl BbITb CMOHTUPOBaHLI CNOCOBOM, Ha KOTOPbIA OHKM paccynTaHbl. BpoHWpoBaHHbIe kabenu v n3onupy-
owme TpyBbl OOMKHBLI UCMOMb30BATLCA B TOM Criydae, Korga MMeeTcsl BePOATHOCTL noBpexaeHus Kabenei
rpBIZYHAMU U APYTUMU KUBOTHBIMU.

Kabenu gomkHel BbITe 3alMLLEeHbl UMK PACCYUTAHLI HA CHUXEHUE BO3MOXHOIO pUCKa Nnoxapa B clyvae
oTKasa.

KoHTpornbHbie kabenu AormkHbl BbiTh NPOMNOXKEeHbl 0TAENBHO UMK 3aLKULLEeHbl OT CUMOBbIX Kabenen, ecnu
OTKa3bl U30MALMA HE PACCMOTPEHbI CMeLuansHO Npu aHann3e oTKasos.

KoHTponbHbie kabenu aonyckaeTcs npoknanbiBaTe pAaoM ¢ CUnoebiMin kabenamu go 1 kB.

KabenbHble 3aXKnMbl, ONOPLI ¥ KOMNEHCATOPbI HATSKEHUS OOMKHBI COOTBETCTBOBATL TUNY Kabens, 4To-
©bl NpegoTBpaLLaTh NoBpeXaeHne u3onaunm kabens.

Kabenu gomkHbl 6biTh 3allMlleHbl MMM Hagnexalwum obpasoM pacnonoxeHbl, YTobbl NpPeaoTBpaTUThL
noepexaeHue oT abpasnBHOro UCTUPaHWUS U M3HOCA.

10.9 CamoBo3byxpaeHue

Jlio6as uenb anekTpuyeckon cxeMbl BAY, koTopas gonyckaeT BO3HUKHOBEHWE CaMoB0o30yXaeHUs, OOMK-
Ha GbITb BbLINOMHEHA NO HOPMarnbHO Pa3oMKHYTOW cxeMe 6e3 duKkcauun BKMKYEHHOTO COCTOSIHUSI U Ha4eKHOo
YOEpXUBaTLCA B PA30OMKHYTOM COCTOSIHUM B Crydae NnoTepu CBA3W € CETbI0 MOAKITIOYEHUS.

Ecnu koHpeHcaTopHas GaTapesa nogkniodaeTcs napannenbHo € acUHXPOHHLIM reHepaTopom (ans
YIyYlWeHUa XapaKTepucTMK MOLLHOCTM), TO B 3MeKTpUYeckoll cxeme HeobxoduMmMo npeaycMoTpeTb COOTBET-
CTBYHLLMIA BbIKMOYaTeNb, KOTOPLIMA A0OMKeH OTKMN4YaTe KOHAeHCaTopHyo GaTtapelo npu notepe ceTu, YTobbl
nabexaTb camoBo3byxaeHua reHepaTtopa. Ecnu B uenu reHepaTtopa B3Y npeaycMoTpeHbl YCTPOMCTBa, He
Jonyckawuine ero camoso3byxaeHus, TO B COOTBETCTBYIOLLEN AOKYMEHTaUUW OOMKHO BbiTb YKasaHo, 4YTo
caMoBO3bYyXOeHWe reHepaTopa UCKMYEHO.

10.10 3awmTa OT 3INEKTPOMArHUTHLIX UMNYNbCHLIX BO3AEUCTBUA MONMHUM

KOHCTpYKLMA 3aLLNTbl OT INEKTPOMArHUTHBIX MMMNYNbCHBIX BO3LENCTBMIA MOMHUN SOMKHA ObiTh BbINOM-
HeHa B cooTBeTcTBUM ¢ TpeboBanuamu FOCT P M3K 62305-4.

MpaHuLbl 3alWTbl OT ANEKTPOMArHUTHBLIX MMMYMbLCOB MOSMHUM OOMXHbI 6bITh BelGpaHbl Taknum obpasom,
47106bI Moboe nepeHanpsiKeHne, BO3HUKAKOLWEe B 3MEKTPUHECKOM 060pyL0BaHUK, HE NPEBbLILANO Npeaenb-
HbIX 3HAYeHUI, onpegensieMbix U3onsuuein obopygoBaHus.

10.11 KayecTBO 3NeKTpPO3Heprumn

KauyecTBo 3nekTposHeprun, BblipabaTtbiBaemonn B3Y, pgomkHo cooTBetcTBOBaTh [OCT P 51991,
[OCT 32144 u rOCT 29322.

Mpouenypsl no FOCT P 54418.21 moryT UCNonNb30BaThLCH ANS NOATBEPXKOEHWS COOTBETCTBUS Tpebora-
HUAM CETW Nepenayn U pacnpegeneHna MOLWHOCTH.
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10.12 3neKTpoMarHWTHasA COBMeCTUMOCTb

Bce anekTpuyveckne KOMMOHEHThbI, yCTaHOBMEHHbIE B B3Y, gomkHbl oTBevaTe TpeboBaHUsIM COOTBET-
CTBYHLLMX cTaHZapToB unu tpebosanusam MOCT 30804.6.2 n TpeboBaHMAM K (byHKLMOHaNbHOW 6e3onacHo-
CTU CUCTEMBI YNpaBnNeHus, yCTaHOBMNEHHbIM B pa3fene 8, ecrnv OHU BblLLE.

10.13 3OnekTpoHHbLIE CUCTEMbLI M YCTPOWCTBA Npeobpa3oBaHUA IHEPIUU

OneKTPOHHbIe CUCTeMbl U YCTPOACTBa npeobpas3oBaHns 3HEPrUn AOMKHbI COOTBETCTBOBATL OKPYIKato-
lwen cpede, B KOTOPOWM OHM ycTaHoBneHbl (cM. [21], mabnuya 18). BHyTpeHHss yacte B3Y He cuuTaetca
KOHAMLUMOHMPYEMbIM npocTpaHcTBoM. Ecnu oBopygoBaHue npeobpasoBaHWsi 3HEPruM OOMKHO BbiTh ycTa-
HOBMNEHO BHYTPW KOHAWLMOHUPYEMOrO NPOCTPAHCTBA, T. €. NPOCTPaHCTBA, B KOTOPOM OyAyT NOAAEpKUBATLCA
3afjlaHHble NapamMeTpbl OKpYyKatoLlen cpeabl, BbIGop Takoro 0bopyaoBaHNUS BhIMOMHAKT MO OTHOLWEHWHO K OKpY-
Xarwllelh cpeage B 3TOM npocTpaHcTBe. CTeneHb 3arpsa3HeHus crieqyeT BbIOMpaTe UCXOAs M3 YPOBHSA BMax-
HOCTM Y KOHOEHCALMKU BMaru B peaynsrate NPOHUKHOBEHUSA BNarv npy AnuTtensHoM obectounBaHuu. B uensx
obecnevyeHnss KOHKPETHOIo NpUMeHeHUa BHyTpu B3Y, npu Beibope obopyaoBaHusi npeobpasoBaHns aHeprum
YYMTbIBAEMbIE 3HAYEHWA NApPaMETPOB OKPYXatLen cpedbl B NpoLecce IKcnnyatalmMy MOXHO COOTBETCTBEH-
HO W3MEHATb OTHOCHUTENBHO HOPMATUBHbIX 3HAYeHWA (CM., Hanpumep, [21].

ONeKTPOHHbIE CUCTEMBI U YCTPOWCTBa NpeobpazoBanus aHeprum HanpskeHueM Boiwe 1000 B nepemen-
Horo Toka unu 1500 B nocTtosaHHOro Toka Aon¥Hbl cootBeTcTBOBaTh [OCT P M3K 61800-4.

YnpaeneHuve u 3awuta obopygoBaHus npecbpa3oBaHns IHEPTMM OOMKHbI TaKKe COOTBETCTBOBAThL Tpe-
boBaHWsaM pasgena 8.

10.14 lMeTtnu npoBOAKK

MpoBoaka, NogBepXeHHas nepemelLeHno, npornby Wnu CKpyyYMBaHWIO B Xode 3kchnyatauuu BIY,
OomkHa OblTb NpoBepeHa Ha COOTBETCTBME YCMOBWUSIM 3KCMJlyaTtauun U OONnroBevHOCThb. MpoBepky crnepyet
NPOBOANTL 415 YCINOBMWIA OKPY>KatoLLe cpefbl M 3aeKTPUHecKnX YCIOBMIA B MPOLecce SKCnnyaTauu Ha MecTe
YCTAaHOBKW NpoBofku. Cpok criyx0bl NMPOBOAKW B YCNOBUSIX HA MECTe YCTAHOBKM AoMmKeH BbiTe Bonee HOMU-
HanbHOro cpoka cnyx6sl B3Y.

Ecnu npw pabote B3Y MOXeT NpoucxoauTe CKpyduBaHue unu nporud rubkux kabenel, Taknx Kak kabe-
¥ Mexay BpallawwMMKUCs YacTaAMKU (TOHAOMbI) M YacTAMM HEMOABWKHON KOHCTPYKLUMK (BalHu unu dyHaa-
MeHT), To BAY pomxHa BbiTb CNpoeKkTMpoBaHa Takum ob6pasom, YTobbl B Mpouecce 3KCnnyatauun He npouvc-
XOAMMNO NOBPEXAEeHWE XU WU MX U30NSALIAN.

TexHu4eckne cpefcTsa, ynpasnsawLlmMe npeaoTBpalleHeM NOBPEeXaeHUs NPOBOLAOB UK WX M30MALNHK,
BKMOYasi orpaHMyeHve BpalleHnsl, JOMKHbI CHUTATbCH YacTblo CUCTEMbI YNpaBneHus.

Ecnu 6onbluoe Konv4ecTBo kabernen crpynnMpoBaHo 1M CBA3aHO BMECTE, Harpy3Kka Ha »ryT AormkHa ObiTb
pacnpegeneHa Takum o6pasom, 4Tobkl oTaenbHble Kabenu He nogBeprannct Harpyskam, NPeBbILWaoLWUM 40-
nycTUMble NpefenbHble 3HaYeHUs.

HKryTbl 4OMKHBI BbITh paccyYMTaHbl HA BOIAENCTBUE MEXaHNYECKUX HArpy30K U KPYTALLKMX M n3rnbarowmx
MOMEHTOB, BO3HMKAOLLKUX B MpoLecce aKcnnyaTaumm.

CedeHune 1 npenenbHo 4onyCcTUMbIE TeMNepaTypbl kabens AomkHbl BbiTb OLEeHEeHbl ucxogs u3 pabodven
TeMNepaTypbl XKryTa Ha MecTe JKcrniyaTtauuu ¢ y4eToM TUAWYHOrO pasMepa KryTta, KonudecTsa kabenei B
KryTe, MO KOTOPbIM MOXET NPOTeKaTb MakCMManbHbIA TOK B HOPManbHOM pexXuMe, BKAYas anekTpudeckue
BbIBOZAbI, @HAMNOMMYHLIE MO PACCTOSHNUIO MPU KOHEYHOM MOHTaXe.

10.15 TokocbheMHble Konbua

TokocbeMHbIe Konbua OomKkHbl cooTBeTcTBOBaTE 10.2 1 FOCT P M3K 60204-1 v fomkHbl BbiTh pac-
CYMTaHbI Ha 3ANeKTPUYECKNE YCIOBUSA WU YCNOBUSA OKPYXaloLLEen cpelbl, B KOTOPbIX OHW HaxoosaTcs BHyTpu B3Y.
ToKoCcbeMHble KonbLia A0KHbI ObITh paccyMTaHbl Ha HOpMarbHbBIE M aBapWiHbIe YCIIOBKUA aKchnyaTauum (ne-
perpysku), B KOTOPbIX OHWM MOTyT paboTaTte. HopMarnbHbie pac4eTHble XapakTepPUCTUKM TOKOCBEMHOTO KosbLa
OCHOBaHbl Ha 3MNeKTPUYeCcKUX Harpyskax Lenu. PacdyeTHble xapakTepUCTUKK MO Neperpyskam OOIMKHbI OCHO-
BblBATbCH Ha [ONYCTUMOW Harpyske Nno TOKY KOPOTKOrO 3ambiKaHWs MCTOYHMKA U MOTYT BKIIKOYaTb TOKOBYH
3alUUTy, ecnu oHa NpegycMoTpeHa.

TokockeMHble KOoIbLa, UCNONb3yeMbIE B KpUTUdeckux aAng 6es3onacHocTy Lensax nNUTaHWsa U ynpaene-
HUS, AOMKHbI BbITh CHAabXeHbI CpeacTBaAMU 3aLLUTLI OT OTKa30B U M3HOCA.
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10.16 MNMpoBOAHUKK U [PYrNe KOMMOHEHTLI ANA Nepefavyn aNeKTPO3IHepPruu, pacnoroXeHHbIe
BepTUKanNLHO

KabenbHbie NMMHUA 1 LWIMHONPOBOAbI, MPONOXEHHbIE BEPTUKANbHO, pa3MelleHHble Ha DallHe, JOMKHbI OT-
BeqaTb Tpebosanusam FOCT IEC 61439-1, FTOCT IEC 61439-6 — onsi wnHonpoeogos, n FOCT P 50571.5.52 —
0ns KabenbHbIX NTUHWA.

[MpOBOAHWKM U KOMMOHEHTbLI ANA NepefaYvy 3NeKTPo3HEPrUK OOMKHLI OTBEYATh COOTBETCTBYIOLWMM CTaH-
AapTam B OTHOWEHWW guanazoHa pabounx TemnepaTyp, YCNOBUI OKpPYXKaloLWen cpedbl, 3neKTpousonsauum,
noTeHLUManbHbIX BO3MOXHOCTEN CONPOTUBIIEHWUS 3MEKTPUYECKUM MMMYNbCaM M KOPOTKOMY 3aMbIKaHMIO.

KabenbHbie MMHUK, LWMHONPOBOAL! M ApYyrMe KOMNoHeHTL BAY ans nepegaymn sHeprum, pacrnonokeHHble
BEpPTUKANbHO, A0MKHbI 06NafaTh AOCTATOUMHOW MEXaHWYECKOW MPOYHOCTBIO, YTOObI BbIAEPKMBATE MPOrHO3K-
pyemMble MexaHu4eckve Harpysku (oedopmauuio, CMeLLeHne 1 Harpy»KeHvue) Ansi onpegeneHHoro Ncnosnb3o-
BaHWA MO pe3ynbTaTaM pacyeTHbIX ClyYaeB HarpyxeHus Onsi KOHKPeTHOrO KOMMOHEHTa BHYTPW KOHKPETHOMN
B3Y. Cekunun u anemMeHThbl KabenbHbIX NMUHUIA OOM¥HbI ObITh HAOEXKHO 3aKpenneHsbl K ballHe UnK K aneMeHTam
falHK, NpegHazHa4YeHHbIM ANA NOAAEPKKN Y3MoB KabenbHbIX MUHWIA.

Mpu oLeHKe 3TUX kabenbHbIX MMHWIA, LUMHONPOBOAOB M KOMMNOHEHTOB AOMKHbLI Y4UTHIBATLCA CeayoLlme
ycrosus:

a) CTaTUYeCcKWe HarpysKku Ha 3MeMeHTbl CUCTEMbI;

b) oxupoaembln Npormb 1 cunbl Ha y3nax nepefaqu U Hecyllen KOHCTPYKUMK B pesynbtate marnba npu
OXMOAEMbIX 9KCTPEMATBHbIX YCNOBUAX;

C) oXuaaemoe HanpasneHwe CWUMbl M BENUYMHA CMEeLLEeHWR yana;

d) yctanoctb aneMeHTOB, ocrnabneHue Kpenexa;

e) macwTabHblil hakTop, U3Hoc, aedopmauus U nnacTuyeckas gedopmauus NoNUMepHbIX 3MNeKTpo-
M30MALMOHHbBIX MaTepnarnos;

f) noTeps 3NEKTPONPOBOAHOCTM MM ANEKTPOU3ONSILMOHHbBIX CBOMCTE;

g) IKcnnyatauMsa B OTHOLIEHUW HaMeYeHHOoro cpoka cnyx6sl BAY unu ycTaHOBMNeHHbIH Nepuon TeXHK-
Yyeckoro obcnyxveaHua 4ns yana.

Y3nbl OLLEHUBaKT NOCPEACTBOM UCMbITAHUIA, aHanusa U UX codeTaHus.

[na npencraBneHnst BCeil CUCTEMBI MOXHO WCMNOMb30BaTh MaclITabUpoBaHHOE MUCMbITAHKE.

MexaHWUYeCcKyo U KOHCTPYKLMOHHYO NMPOYHOCTL Y3na anekTponepenayu M OMopHLIX INEMEHTOB MOXHO
oLeHuBaTb NocpeAcTBOM aHanusa no oueHke PCH. PCH gomkHbl BKNOYaTbh M paccMaTpuBaTth CUMbl, BO3-
JeicTBylolMe Ha y3en, cBopoYHble yanbl U aNeMeHThbl, BKIoYas N30nsauMOoHHbIe U NPOBOAsLLME MaTepuansi.

B pexumbl KOPOTKOTO 3aMblKaHUs! AN CUCTEM BEPTUKANbHOW Nepenadn aHepruM OorKHbl OblTh BKIMO-
YeHbl ANeKTPUHECKMe, TEMMOBLIE N MEXaHWYECKWe BO3OEWCTBUA Ha 3MEMEHTLI, a8 TakKe Ha YCTaHOBMEHHbIe
CUCTEMBI.

Ecnu B MeTOaMKy aHanusa He BKNOYEHbI BO3OENCTBUSE UCTUPAHUA/M3HOCA WM MON3yYecTH MaTepuana Ha
3MNeKTPoM30naLMo, MOXeT noTpeboBaTbcsa NpoBeaeHne UCTbITaHuN.

10.17 AnekTponpuBogkl M ABUraTenu-npeobpasoBatenu

TpeboBaHWA K aNeKTponpuMBoagamM W asuratenamMm-npeobpasopatensam cm. B [22].

Ynpasnawwme anemMeHTbl 3NeKTPONPUBOAOB 1 ABuratener-npeobpasosartenei cucTemMbl NOBOpPOTA N0O-
nacTen U YyCTAHOBKWA Ha BETEp OOILKHbl AOMOMHUTENBHO COOTBETCTBOBATL Haanexalium TpebosBaHuam co-
rmacHo pasgeny 8.

10.18 JnekTpu4yeckue MallUHbI

TpeboBaHUs K aNeKTpUYeCKUM MaliuHam cM. B [23]. DnekTpudeckue MalluHbl OOMKHbLI UMEeTb HOMM-
HamnbHYO NPOU3BOAWUTENBHOCTE NPW ANUTENBHOM 3KCMyaTauum, NOAXoASLWY0 ANA HaMedeHHoW cdepbl Npu-
MEHEHWS.

MpumMmedyaHune — HeobxoaumMo y4uTbIBATE ANWMHY COEOUHUTENBHOrO Kabens, dhopMy KPpUBOW HanpsiKeHus BO3-
OyXOeHUs, CNONb30BaHME U30NMPOBaHHLIX NMOALVIMHWKOB W YCTPONCTEA 3a3eMMeHns Bana.

Typ6GoreHepaTtop JomkeH BbITb paccuMTaH Ha HeMpepbIBHYH 3kcnnyaTauuo (pexum pabotsl S1 B cooT-
BetcTBum ¢ FOCT IEC 60034-1).

CoueTaHue aneKkTpM4eckon MallWMHbl, NPUBOAUMON B eiCTBUE NPUBOLOM HacTOTHOro npeobpa3sosaTe-
M9, JOMKHO KOOPAVHWPOBATLCA 3MEeKTPOU30NSALUOHHBIMA HOMUHATNBHEIMU NapaMeTpamu.
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10.19 CunoBblie TpaHcdhopmMmaTopbl

Hu3koBonbTHbIE TpaHcdopMaTopbl, BCTPOEHHbIE B BOY (BkNo4asi BbIBOAbI), UMK AOMKHbLI BbITh 3aKpbI-
TOrO WCMOMHEHUS, UMW OOMKHbI pacnonaraTeCA B CNeUMansHO OTBEOEHHBIX MECTax 33 OrpaxaeHWAMU Uu
naHensamu.

BricokoBonbTHLIE TpaHchopMaTopbl, BCTPOeHHbIe B B3Y, fomkHbl oTBevaTh TpeboBaHMsAM orpaHuyeH-
Horo goctyna u brniokmpoeku (cm. 10.21).

10.20 HuzKoBONLTHLIE KOMMIIEKTHbIE YCTPOWCTBA pacnpeneneHus U ynpaBneHus

HuakoBonbTHbIE KOMNNEKTHblE yeTpoincTea (HKY) pacnpegeneHusi U ynpaeneHus u annapatypa ynpas-
neHus, paboTatoume nog HanpskeHnem Ao 1000 B nepemeHHoro Toka unm 1500 B NOCTOSHHOrO TOKa AOMKHbI
oTBevaTtb TpeboBaHuam MOCT IEC 61439-1 n gpyrux vyacten [24] v 4omxHbl ObiTb paccuMTaHbl AN 3MeKTpu-
YEeCKMX WU 3KONOTMYECKNX YCNOBUIM, KOTOPLIM OHWU NOABEpraTcs BHYTpM BAY.

Bce orpaxgeHus HKY v annapatypbl ynpaeneHus 4OMKHbI ObITe oBecnedyeHsl npegynpexaatoLen map-
kupoBkol, Tpebyemoii no FOCT IEC 61439-1 n gpyrumu yactamu [24].

10.21 BbicOKOBONLTHLIE KOMNNEKTHLIE pacnpegenuTenbHbie yCTPOUCTBa

BhicokosonbTtHble KPY, akcnnyatupyemble nog HanpspkeHuem Bbiwe 1000 B nepemeHHoro toka umm
1500 B NocTOsIHHOTO TOKa AOMKHbI OTBEYaTh TpeboBaHUAM [25] U OoM¥HbI BbITh paccyMTaHbl ANA 3NeKTpu4ve-
CKMX W 9KOMOTUYECKUX YCITOBWI, KOTOPBLIM OHW NOABEepratTca BHyTpu B3Y.

BbicokoBonbTHbIE KPY OomKHbI pa3MeLLarbes B MecTax, AOCTYMHbIX TONbKO A4S YNONHOMOYEHHOro nep-
coHana. MNpegynpexgatowas MapKkMpoBKa AOMKHa DblTb HAHeCeHa Ha MecTa JocTyna nepcoHana Kk BAY, nok
Unu OBepb 3alWwuMTHoro obopyaoBaHus, a Takke, ecrnv 1o Heobxogumo gna obecneveHus Ge3onacHOCTU 3a
npegenamu gocTtyna, fnka unu gBepu.

BbicokoBonsTHoe KPY, ycTtaHoBneHHoe B MecTax 4oCTyna nepcoHarna, ocyLecTBNsALWero HopMansHoe
TexHuyeckoe obcnyxmMBaHue, OOMKHO BbiTh 3aKNKOYEHO B MeTannmMyecky 0bonoyky 1 3allyiieHo B COOTBeT-
cTBuM ¢ knaccudpukaumen KPY no cTorkocTu K BHyTpeHHel ayre (IAC). [lns Bcero ctaHuuoHHoro obopyno-
BaHWs, K KOTOPOMY MepcoHan MoXeT UMeTb AOCTYN Mpu HopManbHoW paboTe 1 TeXxHUYecKoM obcnyKuBaHum,
KPY gomxHo oTBedatsb goctyny A IAC cornacHo FOCT P 55190.

BbicokoBonbTHble KPY OOMKHbLI yCNewHo nponuT UCNbITAHWA Ha BO3OEWCTBME BHYTPEHHEW OYyrv TO-
KOM KOPOTKOrO 3amblkaHus ans Tpedyemoid 3awuntel no IAC onvTeneHOCTBO He MeHee 1 ¢ (CM., HanpuMmep,
FOCT P 55190—2022, npunoxeHue A) U UMeTb COOTBETCTBYHLLYH MapKUPOBKY.

BoicokoBonbTHbeIe KPY gommkHBl OblTh YCTAaHOBMNEHbI B COOTBETCTBUMM C MHCTPYKLMENA M3roTOBWUTENS MO
3afdaHHbIM M3roToBUTEnem napamerpam. [NpegoxpaHuTensHble YCTPONCTBA OMKHbBI OCYLLECTBNATL rapaHTu-
pPOBaHHOE OTKITKOYEHWE, HE CO34aBasi PUCKOB AN nepcoHana unn obopyaoBaHus.

KPY, HacTpoeHHble Ha aBTOMaTUYeCKY0 paboTy, OMKHbI UMETh BO3MOXKHOCTb OTKMIOYEHWUA BNOKMPOBKN
W NepekrYeHnst Ha PYYHON PeXuM ynpasneHus B criydyae HeobxoaMmMocTu B nNpouecce akcnnyarayuu, nnbo
ONs ycTpaHeHWs aBapuiHbIX CUTYaUUN.

B cootBetctBUM ¢ TpeboBanHuamu 10.4, BbicokoBOMbTHble KPY 1 CBAZaHHbIE 3NMeMeHTbl ynpaBneHus
OOIMKHbI UMEThb CpeAcTBa Ansd BNokMpoBKkK B 6e30NacHOM COCTOAHUMN.

KPY ¢ anerazoBbiMW BbIKIHOYATENAMW OOIMKHBI BbITh YCTAHOBMEHLI B 30HAX C 4OCTAaTOMHON BEHTUNSALWER
OnNs 3alKUThl MepcoHana oT YTeYKU.

10.22 CTtynuubl

ObopynoBaHue BHYTPUY CTYMMLbI JOMKHO BbiTh 06eCcneyeHo orpaXKaeHusaMN, PAcCHUTaHHbIMKW Ha NpUMe-
HEHWE B 3MEKTPUYECKMX M 3KOMOrMYECKMX yCcnoBusx B cooTBeTcTBun ¢ [ OCT 14254 aona 3awmthbl anekTpuye-
CKWX 3NIEMEHTOB OT MOBPEeXAeHWs. QNeKTpoLKadbl M orpaXaeHnsa OomkHbl ObiTe obecneyveHbl ABepbMU UMK
HaAeXHO 3aKpenneHHbIMU KpbILLKaMu,

lMpoBoaka, cBA3aHHAA C CUCTEMON yNpaBneHus, AOMKHA ObiTb MEXaHWYECKM 3allullieHa OT NoBpexae-
HWA M3-32 BPaLLEHWA CTyNuLbl, B3aMMOZENCTBUSA 0BCNyXMBAKOLLEro nepcoHana v HenpegHaMepeHHbIX yaa-
pOB BHYTPU CTYNULbI.
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11 CO6opKa, MOHTaX U yCTaHOBKa

11.1 O6wwue TpeboBaHuA

Cbopky, MoHmax u ycmaHosky B3Y cnedyem nposodums Ha ocHoge mpebosgaHulli cucmemMbl CmMaH-
dapmoe beszonacHocmu mpyda, 3awumsi OKpyXarowel cpedsl u Hacmosuweao cmaHdapma. JomxkHbl 6bimb
yumeHbl KOHCmpykmugHsle ocobeHHocmu B3Y, npoussodcmea pabom Mo KOHKPEMHOMY COOPYKEHUH/KOH-
cmpykyuu/obopydogaHuro, knumam, penseg u opyaue ocobeHHocmMu niowadku pasmelieHus.

B3Y pomxHa BbITb CMOHTUPOBAHa B COOTBETCTBMM C peKOMeHaaunsaMu narotosuTens. [JomkHa BbiTh
BbINOMHEHA NPOBEPKa NPaBWSIbHOCTW PaboThl CMasku 1 NPeanyckoBOE OCBMAETENbLCTBOBaHME BCEX 3MEMEH-
TOB KOHCTPYKUMW.

WarotoButens B3Y pgomkeH npefocTaBWUTh PYKOBOACTBO MO MOHTaXy (Kak 4acTb MHCTPYKLWW NO MOH-
TaxKy, Nycky, perynMpoBaHuio 1 obkaTke u3genus), ACHO onuckiBatollee TpeboBaHWa k cOopKe, YyCTaHOBKE U
MoHTaxy B3Y u komnnekTytowero obopynosaHus. PaboTel no cbopke, ycTaHOBKe U MOHTaxy B3Y gomkHbl
BLIMOMHATHLCA CneuuanbHo 0ByYeHHbBIM KBanUgULMPOBaHHLIM NEPCOHANOM.

OpraHusauns paboT gomKHa UCKNoHYaTh BO3MOXHOCTb BO3HUKHOBEHWS OMNACHbIX CUTyauunia. Mnowagky
ans B3Y cnegyert noAroToBUTL U 3KCMNyaTUpOBaTh TakMM 0BpasoM, UTobbl paboThl MOXHO BbINO BLINONHATE
©esonacHo 1 ahgekTUBHO. B TOM Yncne JomkHbl ObiTb MpeaycMOTPEHbI MEPbLI NO NPeaoTBPaLLEeHNI0 HECaHK-
LUoHMpoBaHHoro goctyna. MNpoussogutens paboT [OMKeH CBOEBPEMEHHO pacno3HaBaTth U YCTPaHATb MMEo-
LWmecs u noTeHuMansHble akTopbl pucka.

JomkHbl ObITb COCTaBMNEHbI MEPEYHW NNaHWpyeMblx paboT, BECTUCH XypHarbl BbINMOMHEHHbIX paboT un
hUKcpoBaTbCA MX pesyneTaTthl.

MepcoHan, BeINOMHALLWKIA paboTsl No cbopke, ycTaHOBKE M MOHTaxy B3Y, fomxeH Ucnonb3oBath co-
OTBETCTBYIOLLME CpeacTBa 3alynTbl rMas, OpraHoB Chyxa, ronoBbl W cneuwnansHyo obyBb. Bce paboTHMkM,
3aHATblE Ha BepxonasHblX pabotax v B paboTax Ha BbICOTE, BhILIE YPOBHA 3€MIM UMW BOAbI, AOMKHbI ObITh
crneynansHo oOyYeHbl M aTTeCTOBaHbI AN BbINOMHEHWUS 3TMX paboT U AOMKHbLI MCNONbL30BaTh PpeMHM Desonac-
HOCTHW, YCTPOMCTBa 6e30nacHOCTV ANSA BbINOMHEHUs BEPX0onasHblx paboT, npodne npucnocobneHms n npubo-
pbl BesonacHocTK 8 coomeemcemeauu ¢ apasunamu [26]. MNpwu paboTax Ha Boge Npu HeobxoguMMOCTKY cnegyeT
MCMOMb30BaTh cnacaTtenbHbIe XUMNeTbl.

JomxHbl 6bITe NPUHATEI COOTBETCTBYOLWME Mepbl, YTOOb! M30eXaTb BOZHWKHOBEHWS NOMNEepeYHbIX Kone-
©aHwi B Bo3BeOeHHOW DawHe BIY (6e3 ycTaHOBNEHHOW rOHAOMBI) NPWY BO3AENCTBUN KPUTUYECKUX CKOPOCTEN
BETPa U TYPOYNeHTHOCTU. 3HaYeHUs ITUX KPUTUHECKUX CKOPOCTEN BETPA W MEPLI NPEeAOCTOPOKHOCTY AOMKHbI
ObITb yka3aHbl B PyKOBOLCTBE MO MOHTaXY.

O6opynoBaHue ons cbopKK, YCTAHOBKU M MOHTa)a LOIMKHO COAepXaThCs B UCMPAaBHOM COCTOSHUK W CO-
OTBETCTBOBaThb TpeboBaHWAM BbINONHAEMOW 3agaqv. KpaHbl, Tanu 1 rpysonogbeMHoe 00opyaoBaHue, BKITO-
Yyasi Bce CTPOMbI, KPIOKW M NpoYas TeEXHWKA, AOIKHEI OTBevaTh TpeboBaHvaM De3onacHoro nogema.

Bo Bpems yctaHoBku BAY nnowanka fomkHa NOAAEPXUBATLCHA B TAKOM COCTOAHWUW, 4TOObI He 6bino
yrpo3el 6esonacHocTH.

JomkHbl BbITe NPUHATEI 0CO6BIE Mepbl NPEAOCTOPOXHOCTU B CINyYae BO3MOKHOIO BO3HUKHOBEHMWSA JKC-
TpemarnbHbIX CUTYaUWiA, TaKuX Kak rpad, rpo3a, CUNbHbIA BETep, 3eMneTpaceHve, obneneHeHune, npu cbopke,
YyCTaHOBKE M MOHTaxe BJOY.

11.2 MnaHnpoBaHue padoT

CBopka, MOHTaX 1 ycTaHoBKa B3Y 1 koMnnekTyollero obopyaosaHns OOMKHbI 0TBeYaTh TpeBGoBaHUAM
K Ka4ecTBy yKasaHHbIX paboT, TpebosaHnsaM Be30NacHOCTM, YCTAHOBMNEHHbIM B COOTBETCTBYOLMX HOPMAaTMUB-
HbIX [IOKYMEHTaXx, M COOTBETCTBOBATL CHCTEME CTaH4apToB Be3onacHoCTH Tpyaa.

PekomeHayeTcs, 4tobbl NnaHbl NpoBedeHWa paboT (PYKOBOACTBO Mo COOPKE, MOHTaXy W YCTaHOBKE)
BKIOYAMNW:

- HOPMbI 6@30MacHOCTM NPY NPOBEAEHUN 3eMNAHBLIX paboT;

- nogpoBHbIe YepTexu U cneundukaunn, obecnedmsaiollue BbinonHeHWe paboT, U NnaH ocyllecTene-
HWUSA KOHTPONS;

- OMUcaHve TexHomnoruu, obecnedyrBarLLeld HaaexHoe M KauecTBeHHOe MOHTaX/yYCTaHOBKY 3aknagHbiX
AeTanen, Tak1ux Kak Kapkacbl, BONTbl, SIKOpsi U apMartypa;

- CTaHOapThl Y HOPMbI AMF NMPOM3BOACTBA BETOHHBLIX CMECeN, UX TPaHCMNOPTUPOBKU, B3ATUS KOHTPOIb-
HbIX 0BPAa3LOB U UX aHann3a, 3anvMBKW, OTAENKU YKNaak1 U3onsuun, Tpy6onpoBoA0B U NPOBOMKM;

- HOPMbI BE30MacHOCTM NPY NPOBEAEHUN B3PbIBHLIX paborT;
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- NOpPAOOK nNpou3BoAcTBa p860T no yctaHOBKE 3nemMeHTOB KOHCTPYKUWUW BaLHK (Ma‘-ITbI) N 3NeMeHTOB
KpenreHund.

11.3 [JocTaBKa Ha nnowaaky

na kpynHozabapumHozo obopydoeaHus dormkHa beimb pa3pabomaHa UHCMPYKYUs o mpaHcrnopmu-
poearuto. TpebogaHUsT K MPaHCAOPMUPOBaHUID KPyrnHo2abapumHbIx 2py308 OO/MKHLI COOmMeemcmeos8ams
FOCT 15846, FOCT 26653 u npasunam GopoxHo20 dsuxeHus Pocculickold @edepauuu [27].

PaboTel no goctaBke o6opynoeaHnsa BAY Ha nnowanky cregyeT BeINONHATL C y4eTom TpeboBaHuii 6es-
ONacHOCTH U CreayoLero:

- HANW4KMA Nperpag ¥ MapLIpyTOB ABMKEHUS,;

- HAnNU4Ma 1 0coGEeHHOCTeN JOPOXKHOTO OBUKEHUS;

- BUAA N COCTOSIHUS QOPOXHOIO NOKPbLITUS;

- LUMPWHbLI 4OPOTU U MPOCBETOB;

- Hecyleln cnocobHOCTY JOPOXKHOIO MNOKPLITUS U TPYHTA;

- rpy30No4beMHOCTU TpaHcnopTa;

- TpeBGoBaHMi K NepemelleHno obopygoBaHMs B Npefenax CTpoUTenbHOM NNoLwaaKu.

11.4 MapameTpbl OKpYXaloLWen cpeabl

MonTaxa BOY cnegyeT NpoBOAUTE MPW 3HAYEHWAX NapaMeTPOB OKPYKaIoLLE cpeabl, YKa3aHHbIX B ee
TeXHUYeckol AokymeHTauun. Cneayer yuuThiBaTe cnefylolyne akTopbl OKpyXatkolWwen cpedbl U xapakTepu-
3ylolme nx napaMeTpsbil:

- CKOpPOCTb BETPA,;

- TemnepaTypa oKpyxatoLei cpefbl;

- cHeronag v rononeg;

- NnpefernsHas 4anbHOCTb BUAMMOCTH;

- necyaHas byps;

- rposa;

- BUOWMOCTb;

- AOXOb.

11.5 JokymeHTaums

B3OY pomkHa conpoBoXOaTbCA TEXHWYECKON OOKYMEHTaUWen, BKITHYaLWeER NOMHbIA KOMMMEKT YepTe-
*ew, cneunduKaLnii 1 MHCTPYKUWIA W T. M., HEOOXO4MMbIX NS BbINONHEHUSA COOPOYHBIX, MOHTaXHbIX, NOAbEM-
HbIX, TPAHCMOPTHLIX M CTPOUTENbHbIX paboT. Buabl 1 KOMAMEKTHOCTb KOHCTPYKTOPCKMX AOKYMEHTOB OOIMKHEI
cooTteeTcTBoBaTh TOCT 2.102.

[okymeHTaumMsa JOMmKHa cogep)aTb MHopMaL Mo 0 BCeX AOMYCTUMbIX Harpy3kax Ha obopyaoBaHue npu
BbIMOSTHEHWIW MEepeYncreHHblX Bbiwe paboT B cootBeTcTBMM ¢ FOCT P 51991, [omkHbl BbiTh YKa3aHbl Beca
Bcex cbopoyHbIX eanHKUL, 0603Ha4YeHbl TOYKKM NoALEMA, NPUBEOEHO ONMCaHWe TeXHOMNOMMN TPaHCNopTMpoBa-
HWA, NoAbeMa, YCTaHOBKW M MOHTaxa obopynoBaHus. B koMmnnekT obopynoBaHusa OOMKHbI BXOOWTL cnelu-
anbHble YCTPOMCTBa U NpucnocobneHns, npegHasHavYeHHble Ans BbIMONHEHWS OaHHbIX BUL0B paboT.

WHCTpyKUMKM MO MOHTAXY W MOrpy30MHO-pa3rpy3o4HbIM pabotam JOMmKHbI BKMOYaTh MHPOpMaLUK no
OXUOAEMbIM Harpy3kam v Todkam 6e3onacHoro nogbemMa aNemMeHTOB KOHCTPYKUWKA /UMK y3roB.

11.6 MNepemelleHne, NOrpy3Ka, pasrpy3ka u xpaHeHue

MNepemelleHne obopynosaHua B3Y B npedenax Nnollagky BO BpeMsa MOHTaXa JOMKHO OCYLLEeCTBNATL-
CSl B COOTBETCTBUM C PEKOMEHOALMUAMW U3rOTOBUTENS.

Mpu pasmelteHn BAY Ha XoNMUCTON MECTHOCTU Bce Tshkenoe obopyaoBaHue W aNeMeHThl KOHCTPYK-
LUK, yCTaHaBMNMBaeMble Ha Nnowaake, UMeroLLei YKNoH, JoMKHb! BbiTe 3aMKCHPOBaHbl OT CAMONPOWU3BOSb-
Horo nepemelleHns. Bce norpysodHo-pasrpy3odHbie U c6opoyHble paBoThl PEKOMEHOYETCS BLINOMHATL Ha
nnouwiagkax COOTBETCTBYIOLLEro pasmepa, PacnonoXeHHbLIX HUKe Mnowagku yctaHosku B3Y. Tam, roe ato
obecneqynTs HEBO3MOXHO, Bce Tsenoe obopyaoBaHve OOMKHO BbiTb HALEXHO 3aKPENneHo B YCTOMYMBOM
NMOMNOMKeHUN.

Y106kl NpegoTBPaTUTh PUCK NOBPEXOeHUA NonacTel, roHA0s b, MPoYNX a3poauHaAMUYECKMX 3NeMeHTOB
KOHCTPYKLUM U NErKMX pelueTyaTbiX KOHCTPYKUMA, cnegyeT BhIMOMHUTL UX OUKCALMKD C NOMOLLLIO KaHaToR,
CTOEK W TPYHTOBLIX SIKOPEi.
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11.7 ®yHOgameHT/pacnopHbie CUCTEMbBI

Ecnn ato YKa3aHO M3rotoeutenem, And obecrnevyeHns Be3onacHoOCTH npn yCTaHOBKE WIA cBopKe He-
obxogrmo NMPUMEHATL cneunalbHble MHCTPYMEHThI, CI)IAKCBTODI’:I, I'IpMCI'IDCOGJ'IEHMH n gpyroe OGODWJ,OBEHME.

11.8 C6opkKa U MOHTaX

Chopka 1 MoHTa) B3Y OOMKHbLI NPOBOAUTLCA B COOTBETCTBUU C peKOMeHAaLUMsaMU N3roTOBUTENS.

Cbopka 1 MOHTa} OOMKHbI OCYLLECTBMNATLCA NEPCOHANOM, NpoLealnM oByveHne ¥ NPOUHCTPYKTUPO-
BaHHbIM B OTHOLLEHWMW Hagnexalwmnx 6e3onacHeiXx MeToguk cbopkn 1 MoHTaxa.

Mocne cBopkn cnegyeT NPoOBEpUTE NPaBUNBHOCTW PaboTbl CUCTEMbI CMA3KM U NMPEeAnyCcKoBOe OCBMAE-
TeNbLCTBOBAHUE BCEX 3MEMEHTOB KOHCTPYKLIMN.

B npouecce ycTaHOBKM M MOHTaxa MoOON 3NeMeHT 3nekTpuyeckon cuctemsl BOY He gornkeH Haxo-
OUTBCA NOA HanNpsHKEHWEM, 3a UCKMIOYEeHMEM Tex Cry4YaeBs, Korha 37O HeobXoZWMMO MO YCrOBWUSIM TEXHOMO-
rn MoHTaxa. B 3Tom cnyyae nutaHwe crnefyeT nogaBaTk B COOTBETCTBUM C TEXHOMOrMEW, paspaboTaHHON,
0oMoOpMMNEeHHON B MMCbMEHHOM BUAE U NpenocTaBneHHon uarotoeutenem B3Y.

Bce anemeHTbl KOHCTPYKLMM, CAMOMNPOW3BONbHOE OBWXXEHWE KOTOpPbIX (BpaliaTenbHoe WM nocTyna-
TENbHOE) ABNAETCA NMOTEHUMANBHLIM MCTOMHUKOM OMACHOCTUW, B MPOLECCEe MOHTa)Xa A0MKHbI ObITh 3aKkpenne-
Hbl TaK, YTOObI caenaTtb UX CamonpPOU3BONbHOE OBWKEHUE HEBO3MOXKHbIM.

11.9 KpenexHble coegUHEHURA

Pe3bb0Bble KpenekHble U3Oenus 1 Npodre KpenexHble NpucnocobneHns AoMmkHbl 6bITb YCTAHOBMEHbI C
cobnogeHreM pekoMeHayeMoro N3roToBMTenemM MOMEHTA BpalLeHUs M MPoYnX MHCTPYKUMIA. Y coedUHEeHWN,
0603Ha4YeHHbLIX KaK OTBETCTBEHHbIE, JOMKEH ObiTh BLIMNOMHEH KOHTPOMbL YCUIUIA 3aTSHKKU 1M cOBNiogeHb! npo-
yue TpeboBaHWA, NPeabABNAeMble K COeAUHEHUAM TaKoro TUna.

B yacTHocTH, JomKHO BbITL NPOBEPEHO crieayoLlee:

- NPaBMINBHOCTU COOPKW, COBAVHEHUS U KPEMNINEHUS PaCTsKeK, TPOCOB, BUHTOBbIX CTSIKEK, MOHTAXHbIX
MauT, Omnop W NPOYUX YCTPOUCTE;

- Hagnexallee NpucoeguHeHMe NogdbLEMHbLIX YCTpoicTB Ana obecnedveHusa TpeboBaHuit Ge3onacHocTH
noabeMHbIX paboT.

11.10 KpaHbl, nebegku u nogbemMHoe obopynoBaHue

KpaHbl, nebegkm u npoyee nogbeMHO-TpaHcnopTHoe obopynoBaHWe, BKMIOYASA KPHOKWM, TPOGhI, CTPO-
Mbl, JOMMKHO COOTBETCTBOBATL HOPMaM Be30MacHOCTH MPKU BbIMOMHEHWM NOABLEMHO-TPAHCMOPTHLIX paboT no
FOCT 12.3.009 v FOCT 12.3.002.

Bce rpysonogbemHoe obopydoBaHue, CTPOMbl U KPHOKM AOMKHbI BbiTh MPOBEPEHbI K aTTecToBaHbl Ha
npeamMeT 6e30MacHOCTU HarpyKeHus.

12 BBop B 3kcnnyaTtauuio, aKkCnnyaTtauua u TexHM4yeckoe obcnyxumBaHue

12.1 O6wue TpeGoBaHunA

B pykoBogcTee B3Y no akcnnyatauny U TEXHUYECKOMY 0BCMyKMBaHUIO JOMKHEl BbITe NogpobHo uano-
KeHbl onepauun No BBOAY B 3KCMMyaTauuio, IKCnayaraumm, TEXHUYECKMM OCMOTpaM M TeXHU4eckomy obcny-
XuBaHuio B3Y ¢ cobrnogeHnem HopM cucTeMbl cTaHaapToB 6e3onacHocTn Tpyaa.

lMpu paspabomke u uszomosneHuu B3Y, komopsie moaym pabomams 8 cocmase BOC, yHKyuoHUpYy-
rowux 8 cocmase EOQuHol 3Hepazemuyeckol cucmemsi Poccuu, cnedyem yyumsbigames mpebogaHus K HUM,
ycmaHog8neHHbIe 8 npasunax mexHudyeckol akcnnyamayuu anekmpuyeckux cmaryull u cemel Pocculickol
®edepayuu [28]. Bce acnekmbl, Heobxodumbie 0n1a yyema ykasaHHbix mpebosaHul G0mkHb! Obimb ompaxe-
HbI 8 QoKyMeHmayuu k BAY: uHcmpykyuu no MoHmaxy, nycky, pesynupogaHui u obkamke usdenus; pyko-
sodcmee 110 3Kcnayamayuu; crneyuanbHbIX UHCMPYKUUsIX U Opyaux 0oKkyMmeHmax, ko2da 3mo Heobxooumo.

lMpu seole 8 akcrnyamayuio B3Y nodkmoveHue obopydoeaHusa B3Y k anekmpuyeckol cemu U nepeo-
HayansHyr nodady numadusi npoeoosm & coomeemcmauu ¢ UHCmpykyuel no nopsoky nodkmoyeHuss obo-
pydosaHus, npedocmaegneHHol U320mosumenem.

B npoekT JomkHbl ObITh BKNIOYEHB! NONoXKeHMsa no 6e3onacHomy OOCTyny Ans NpoBegeHUss OCMOTPOB U
TexobCcnyKUBaHWKO BCEX ANTEMEHTOB KOHCTPYKLWK.
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OnekTpuyeckoe MamepuTensHoe oGopyaOBaHWe, BpEMEHHO yCTaHOoBNeHHoe Ha B3Y ans BbinonHeHus
U3MepeHUid, Take JOIMKHO OTBeYaTh TpeboeaHusam pasgena 10.

O6cnyuBaoLLMA NepcoHan Npu BeINOMHEHWW paboT, CBA3aHHbIX C 0BCNyXMBaHWEM W 3KCMnyaTauuen
YCTaHOBKM, AOMKEH UCMONb30BaThL COOTBETCTBYOLME PEKOMEHAOBaHHbIE CPEACTBa 3aLlUThl OPraHoB 3peHus,
cnyxa, crneuuanbHyl obyBb M rornoBHble y6opel. Beck nepcoHarn, BbINMOMHAKLWNWKA BepxonasHbie paboTsl U
paboThbl Ha BbICOTE, B TOM YMCNe Hal NOBEPXHOCTLIO BOALI, AOMKeH BbiTk 06y4YeH ONS BbiNOMHEHWSA OaHHbIX
BMAO0B paboT. B npouecce BbiNOMHEHWA NepeuncneHHbiX BUOOB paboT nepcoHan OOMKeH UCNonb30BaTk COOT-
BETCTBYIOLLME MPUBA3HLIE PEMHM UMK Opyrve ycTpoicTea GesonacHocTW. B cnyyae BoinonHeHusa paboT Hag
NMOBEPXHOCTLIO BOAbLl HeoBXxoAMMO NpeaycMOoTpeTL Nnasy4yve cnacatenbHbele cpeacTsa. MNpu HeoGXxoauMocTH,
B BOAE CrefyeT UCMoNb30BaTh cnacaTernbHbIe KUMEeThI.

12.2 O6wume TpeboBaHuA OnsA ocylwecTBrNeHUs 6Ge3onacHOCTH 3KCNyaTauun, NpoBedeHus
OCMOTPOB U TEXHUYECcKoro obcnyXxuBaHus

YnpaeneHue NpoLeccomM HopManbHOW akcnnyataumm BAY gomkHo ocyLllecTBRATLECS ONepaTuBHbLIM nep-
COHanoM, pacnonoXeHHbIM Ha ypoeHe 3eMnu. [omkHa ObiTe obecnevyeHa BO3MOXHOCTb BbINONHEHWA Oonpe-
OENeHHOW, MECTHOM, PYYHOW KOPPeKUU aBTOMaTUYeCKOW CUCTEMbI/CMCTEMBI QUCTAHLMOHHOMO yNpasrneHus.

MpW BbIABIEHHLIX BHELLUHUX CODBITUAX, KOTOPbIE ABMAKTCS NO OTHOWeHWD K B3Y oTkasamu n He aBns-
HOTCS KpUTUYECKMMI ANs 6e3onacHoCTU, TUNa NoTEPKU M BOCCTAHOBNEHWUS 3MIEKTPUYECKON Harpyaku, Jonycka-
eTCsl aBTOMAaTUYECKOe BO3BpaLLEeHNEe K HOPMAanbHOW 3KCNyaTauum nocne NUKBMaauumn otkasa.

OrpaxgeHws, NpegycMOTPeHHble ANS 3allMThl NMepcoHana OT CAy4arHOro KOHTakTa C MOABUMMXHbLIMM
3MeMeHTamMmn KOHCTPYKLMMW, KOTOpble B NMpoLecce 3KcnnyaTauuMy NnognexaT 4acToMy OCMOTPY, AOMKHbI ObiTh
3apMKCMPOBaHLI, ECNW HE NpeaycMaTpUBAETCH YacTblA OOCTYN, NPKU YCNOBUK KOTOPOTO OHU MOTYT GbITh Bbi-
NOMHEHbI NOABUKHEIMW/CHEMHBIMU.

OrpaxaeHns OOMKHbI:

- UMEThb MPOYHYIO KOHCTPYKLIMIO;

- He JonyckaTb Nerkoro NpoHUKHOBEHWS, 1

- MO BO3MOXHOCTW, NO3BOMATE BEINOMHATE OCHOBHOE TEXHUYEcKoe obcnyxuneaHue 6es gemoHTaxa.

MpK NPOEKTUPOBaHUM OOSMKHBI ObiTh MPegycMOTpeHbl YCTPOWCTBa, obecnednsalime BO3MOKHOCTb
NOAKMYeHns guardoctuyeckoro obopynoBaHua Ans obHapyKeHWs HeMCcnpaBHOCTEN.

[Ona oBecneyeHns rapaHTuii GesonacHocTU 0BCNYKUBAOLLETO U PEMOHTHOIO NEepCcoHana B KOHCTPYKLMM
LOMKHBI BbITe NPegycMoTpeHbI:

- besonacHble NpoxoAbl, NyTW AocTyna u paboyve mecTa Ans ocMOTpa M NIaHOBOrO TEXHWUYECKoro ob-
CRYKMBaHNUS;

- COOTBETCTBYHOLLME CPEACTBA 3alUUTLl MepcoHana oT CNy4alHoro KOHTaKTa ¢ BpallalolWnMUCs anemMeH-
TaMW KOHCTPYKLMIA UMW OBWXKYLLMMUCS YaCTSIMU;

- cpefcTBa obecnedyeHus Ge3zonacHoro yHKUMOHMPOBAHWA WM 3KCMyaTauuu cnacatenbHbiX TPOCOB,
MPWBSI3HBIX peMHeR 6830NacHOCTM UMK APYTMX YCTAHOBMEHHbIX cpeacTs 6e30nacHOCTH NpW BbINOMHEHUN BEP-
XorasHblx paboT 1 paboT Ha ypoBHe Bbille 3eMnu;

- yCTpPOWCTBa BNOKMPOBKM BpaLLEHWMA BETPOKONeca, MexaHuama opueHTauun Ha BeTep MMM MHOro Me-
XaHWYECKOro ABWKEHWUs, Kak Hanpumep, MexaH1u3ama noBopoTa nonacTtel Ha nepvog obcnyXMBaHWsA B COOT-
BETCTBWM C PEXMMaMK BETPa U pacHeTHbIMK criydasimun, onpegenedHsimu B PCH 8.1, a Takke ycTpolcTea gns
BesonacHoi pa3brioKMpPoOBKY;

- NpedynpexaatolimMe 3Hakm B OTHOLLUEHUM NPOBOLOR NOA HAMPsHKEHUEM,;

- YCTPOWCTBA, NpenycMOTPEHHbIE ANA paspaga HakoneHHOro 3reKkTpUu4ecTsa;

- YCTPOWCTBA COOTBETCTBYIOLLEN NOXapPHOW Ge30nacHOCTW Ans nepcoHana, a Takke anbTepHaTUBHbIW
nyTb 3BaKyaLMu U3 roHOoMbI.

Mpouedypbl TEXHUYECKOro 0bCnyKMBaHWs SOSKHbI BKNOYaTh TpeboBaHmA k BesonacHoCTK nepcoHana,
BXOZSLLEro B OropoxeHHoe pabodee NpocTpaHCTBO, HaNnpUMeEP BO BHYTPEHHIOK YacTb CTYNMWLbI UK NONacTy,
KOTOPbIE NPegycMaTpyMBalT HEMeANEeHHbIe cnacaTenbHble JeAcTBUS B Nobol onacHoi cuTyaummn, Kotopas
W3BECTHa AeXKypPHOMY NepcoHany.

12.3 WHcTpyKUuMKM No BBOAY B 3KCnnyaTauuio

12.3.1 OGwue TpeGoBaHUA
WarotoBuTens BAY gomkeH npeqoctaByUTb MHCTPYKLUWM MO BBOAY B 3KCMyaTauuio.
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12.3.2 NMogknw4yeHUe K cetu

WMHCTpYKLUMKM M3roTOBUTENS AOMKHblI BKIHOYaTh NMpouedypbl NepBOHaAYanbHOMC BKAOYEHUS 3MeKkTpuye-
ckol cuctemebl B3Y n nogkntoyveHusa obopynosaHusa B3Y k anekTpuyeckon ceTu.

12.3.3 UcnbiTaHua npy BBoge B 3KCNfyaTtauuio

WHCTpyKUMKM Npon3BoaMTeNnsa OOMKHbLI BKNHOYaTh METOAMKW NPOBEAEHUS cnbiTaHuin BOY nocne moHTa-
Xa Ons NoATBEpXOeHUs Toro, YTo napameTpel padoTel B3Y npu 3agaHHbIX 3KCNNyaTaLWOHHbLIX NapaMeTpax
BCEX NpMBOPOB W YCTPOMCTB, CUCTEM YNpaBMeHWs WM 3allMTbl COOTBETCTBYIOT pacHeTHbIM napameTpam 6es-
onacHocTU. MIHCTPYKLKMKM OOMKHBI KAK MUHUMYM BKMOYaTh B ceba npoBepky cnegywmx yHKLUKA:

- HaJEeXHOe BKIMIOYEHUE;

- HAQEXHOE BbIKMHYEHNE;

- besonacHoe aBapuiiHoe OTKMNHYeHue;

- besonacHoe aBapuiHOe OTKMKOYEHUEe NPU NPEBLILEHUM CKOPOCTW BETpa (ANs NOBEPKM OOMycKaeTcs
MCnonb30BaTh 4OCTOBEPHOE MOAENUMPOBaHUE BETPA C TpebyeMol CKOpOCThIO);
a TaKKe NpPoBepKy NPaBUIbHOCTU PYHKUNMOHMPOBAHWSA CUCTEMBI 3aLLMThI (CM. pa3gen 8).

12.3.4 [lokymeHTUpOBaHUe

OokymeHTauuma B3Y (pykoBOACTBa W MHCTPYKUMUK) OOMKHA BKIMHOYATh TpeboBaHUsA O chuKcalumuM BCex
3Ha4YeHu onpegensemMblx NapaMeTpoB, Pe3ynsTaTtoB UCMNbITaHWA, BBOAA B IKCMMyaTaUMo, KOHTPOIS, a Takke
MWHWManbHbIA CPOK XpaHEeHUs YKaszaHHbIX AaHHbIX.

12.3.5 [leicTBMA Nnocrne BBoAa B 3KCNMyaTaLuio

Mo 3aBepleHMM MOHTaXa W nepen akcnnyatauuen B peKoMeHOOBaHHbIN NPOU3BOAUTENEM MYCKOBOW
nepuos OOMKHLI BbITh 3aBepLUeHbl BCe cneyunansHble paboTel, Heobxoaumele Ans yHKUWOHMpoBaHKUS B3Y.

[aHHble onepauyun MOryT BKMKOYaTb, HO HE OrpaHNYMBaTLCS NpeaBapuUTenbHON 3aTSKKOW Kpenexa, 3a-
MEHO CMa3bIBaLLMX XNOKOCTEN, NPOBEPKON NPOYUX 3NEMEHTOB Ha nNpeaMeT HAcTPOMKKM U paboTkl, U npa-
BUNbLHOW perynupoBKor NnapamMeTpoB ynpaBneHus.

Mnowagka B3Y gomkHa bbITe BOCCTAHOBNEHA ANS NPEeAoTBPAaLLEeHWA OMacHbIX PUCKOB M 3P03UN.

12.4 PyKoBOACTBO NO 3KCnnyaTauuu

12.4.1 O6wwue TpeboBaHUA

PyKoBOOCTEBO MO 3KCMMyaTaunm OOMKHO BbITh MpefocTaBneHo npouseoguteneMm BOY u ononHeHo uH-
copmaumeln 06 ocobeHHOCTAX Ha MecTe pasMelleHnss BAY, BbisBNEHHbIX K MOMEHTY BBOAA B SKCNNyaTauuio.
PykoBOACTBO AOMKHO Kak MMHUMYM BKNOYATb!

m TD96OBBHHFI, KOTOPbIE OOITKHbI BbINONMHATECA B NMpoUecce 3Kkcnnyataunh cneunarnbHO OﬁyquHbIM n
noaroToBrneHHbIM NepcoHanom;

- npegen.ol GesonacHom JKCnnyatauumn n onncaHne cUCTeMm;,

- npouenypbl 3anycka u oCTaHOBAa,

nepeyeHb GEMCTBMA NPY aBapunHOM cUrHane;

- NraH aBapUnHbIX npoueayp, a Takke yCtaHOBIE€HHbIEe TDESOBGHMH B OTHOLUEHUW 0DA3aTeNbLHOCTH:
a) MCNONbL30BaHUA YCTAHOBMNEHHLIX Mep 3allTel 3peHUA, HOM, CnyXa U ronosbl,
b) Oﬁy‘-IEHVIﬂ nepcoHana, nogHMMarLwerocd Ha BaLH unu DaGOTaIOLLIeFO Ha BbICOTE Bbille YPOBHA
3eMI Unu BoAbl, TAKUM DGGDTE}M, ecnu Takue DBGOTI:;I HeO6XO,ﬂI/I Mbl, M UCMNONb30BaHUA NPU NpoBe-
OEHUN Takux paﬁoT CepTMCbVILI,VIpOBaHHbIX cneumarnbHbIX TEXHUYECKUX CPedCTB, TAKMUX, KaK PEMHU
BbezonacHocTH, GesonacHele cpefcTBa BOCXOXOEHWA UM UHbIE yCTpOﬁCTBa BesonacHocTy;
C) npwn HeOGXOﬂ,MMOCTM, B OKpPYXeHWUK1 BOObI HEOGXOE,MMO Mncnonb3oBaTk cpeactea obecnevyeHuna nna-
By4ecCTW.
B Hanuuum gomkHo BbITb PYyKOBOACTBO, AOCTYNHOE ANA 3KCnnyaTtauMoHHOIo u chnyx(MBamu.l,ero nepco-
Hana Ha A3blke, Ha KOTOPOM MOXEeT YNTaTb U NOHUMAaTb yKa3aHHbll71 nepcoHar.
12.4.2 MHCprKLIMVI no NpoToKONMpOBaHWIKO NpoueccoB 3KcnnyaTauunu U TeXHU4YeCcKoro OﬁCﬂy)Klil-
BaHUA
TexHu4eckas OOKYMeHTaurA JOIMKHa BKIMKYaTbh MHCTPYKUWMK MO NPOTOKONMMPOBaHWIO NPOLECCOB SKCMNIy-
dartauun n TexHM4eckoro OGCJ’Iy}KMBaHMH, cojepxalwune Kak MMHUMYM OonMcaHue npoueccos hukKcalmn:
- BENTNYUHLI BblpaGOTaHHOﬁ IHEpPIrnu;
- ANUTENbLHOCT BpEMEHN paﬁOTbl;
- BpeMeHuU I'Ip96bIBaHMF| B OTKITDYEHHOM COCTOAHUN;
- AaTbl U BpeMeHW BbiABNEHWNA OTKA30B;
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- 0aTbl U BpEMEHW NpoBeaeHnsa obcnyKMBaHWs 1 PEMOHTOB;

- MPUYMH OTKA30B U 0BCNyXMBaHUA.

A Takxe:

- onucaHue NpeanpUHATLIX OeNCTBUN;

- NepevyeHb 3aMeHeHHbIX aeTanen.

TexHuuyeckaa JOKyMeHTaLuus J0oMkKHa BKIKOYaTh NPOTOKONLI hUKcaLMyM NEPEYUCTIEHHOTO BhIlLEe, KOTOopble
OOIKHbI XPaHUTLCA Kak MUHUMYM Beck nepuog akcnnyatauun BOY/B3C.

12.4.3 NHCTPYKUMM NO He3annaHMpPOBaHHbLIM aBTOMaTU4YeCKMM OCTaHOBaM

B pykoBofcTBe [oMmKHO BbiTh ycTaHoBNEHO TpeboBaHue, YTobbl nocne noboro HesannaHMPOBaHHOMO
aBTOMAaTUYECKOro BbIKIMHOYEHWS!, BbI3BAHHOIO OTKA30M UMW HEUCMPAaBHOCTbLIO, €CNU B pYKOBOLCTBE MO SKCMMy-
aTauMn UNnn MHCTPYKLMAX HE NPpegycMOTPeHo uHoe, onepaTtop obcneqoBan NpuMYMHY 0 MOBTOPHOTO BKMKOYE-
HuA BAY. Bce HezannaHMpoBaHHbIE ABTOMATUYECKME BbIKMIOYEHWUS OOMKHEI BbITh 3aperncTpupoBaHsl.

12.4.4 WHCcTpyKUMM No NpegoTBPaLLEHUI0 CHUXEHUS HAaJeXHOCTH

PykoBoacTBO Mo 3KcnnyaTauum OOMKHO BKMHYATE MOMOXKEHWA 0 OEACTBUAX MO OBCNyXUBaHUIO U pe-
MoHTy B3Y, obecneunearolune npegoTepalleHue cuTyauuin HEHOPMAanbHOro yHKLMOHUMPOBaHUSA UIMU YMEHb-
WweHus HagexHocTn BAY. Takne MHCTPYKLUKM OOIMKHBLI KAK MUHUMYM COOEPKATh:

- MeToabl 0becneyeHns HaaexKHOCTH;

- TpeboBaHMA O BbISIBNEHUM NPUYKH MoO0ro npusHaka HeHopManbHOro (PYHKLMOHMPOBaHUS UM YMEHb-
LWeHUs HagexxHocTn B3Y;

- TpeboBaHMa 00 ycTpaHeHuu npuyMH MOOro npusHaka HeHopManbHOro (YHKUWMOHWPOBAHWS WK
YMEHbLLEHWA HAOEXKHOCTH, HaXOOSALWMXCA B KOMNETeHUUKY obcnyxuBatowero nepcoHana B3Y (B3C);

- MHhopMaLUKWo O AEWCTBUSX MO peanu3alunn yKkasaHHblX Boille TpeboBaHui,

- CMWUCOK Npu4vH noboro npuaHaka HeHOPMAanbHOrO (MYHKLWOHUPOBAHWS MMM YMEHbLUIEHWS HaOex-
HOCTM, Haxo4sLWMXcs B KoMneTeHUnn obenyxuearLlero nepcoHana B3Y (B3C);

- CMWUCOK MpWUYKUH NMoboro npuaHaka HeEHOPMAanbHOMO (YHKUMOHUPOBAHUA UIMA YMEHbLUEHWUA HaOeXHOo-
CTW, He HaxoA4sLWMXCH B KOMNeTeHUun obenyuBarLero nepcoHana BAY (BAC) n uHdopmaumio o geicTBusax
B CNy4ae BbISBNEHWS Takux NpUYuH/MpU3HAKOB.

PykoBoacTBo no akcnnyaTtaumm B3Y, kak 4acTe yKasaHHbIX Bbille WHCTPYKLMA UMW OTAENbHO, SOIHKHO
Takxke BKITOYATL MHopMaUnK:

- 0 BO3MOXHbIX aBapuiHbIX cutyauuax B3Y, cnocobax nx obHapyxeHus 1 ONOBELLEHUA O HUX;

- 0 peakuun B3Y Ha aBapuiiHble cuTyaLuu;

- 0 0eNCTBMAX NepcoHana B criy4yasx aBapunHbIX CUTyauUui.

12.4.5 MnaHnpoBaHue paboynx npoueayp

B pykoBoacTBe gomkHbl BbITe YeTaHoBMeHbl TpeboBaHusa no obecneveHuto Be3onacHOro npoLlecca aKc-
nnyaTtauuu B3Y, Bknwuas:

- 3KCNNyaTauMi 3NeKTpUYecKnx CUCTEM;

- KOOPAWHUPOBaHKE paboT No OBCNYKUBAHWIO Y PEMOHTY;

- onucaHwe Npoueayp no noaaepxaHuw obopynoBaHUsl B YACTOTE;

- onncaHue BepxonasHblix paboT Ha BalwHe;

- npouenypsbl obpalleHns ¢ 06opyaoBaHUEM;

- NOPAAOK OeWCTBUIA NPY NNOXOW NOroae;

- Npoueaypbl No NogAepXaHU CBA3W U MOPALOK AeNCTBUIA B aBapUAHbLIX CUTYyaLUAX.

12.4.6 NnaH peAcTBUIA B aBapUNAHbIX CUTyaLUAX

[OomkHbl BbITh YYTEHbl aBapUiHbBIE CUTYaLMK, BOZHWKHOBEHWE KOTOPbLIX BO3MOXHO B MpoLlecce 3Kcnnya-
Tauuu, a UxX onucaHue W NOpsiAoK AeWCTBUIA NepcoHana U3noXeHsl B pyKOBOACTBE MO 3KCnryaTalmu.

B pykoBoAacTBe OOMKHO cogepxaTbca TpeboBaHue, 3anpellatollee nepcoHany npubnmwkatecs Kk B3Y,
eCnK Ha HeW BO3HWK MoXap WUy cyLecTBYET peanbHas yrpo3a pa3pyLueHns KOHCTPYKUUK, 00 TeX nop, noka
PUCK TOYHO HE YCTaHOBIEH.

Mpwn pa3paboTke nnaHa AeNCTBMW B aBapUHbIX CUTyaLWsiX HEOOXOOMMO MPWHATH BO BHUMaHWe, 4TO
yrposa paspyleHus KoHCTpykuun B3Y BospacTaert B cnyyae:

- BbICOKMX CKOpOCTEN BeTpa;

- rononena;

- FpO3bl, yAAapOB MOMHWIA;

- CEMCMUYECKUX ABNEHUN;

- paspbiBa UNKn ocnabneHnus aHKEPHbIX PAcTAXKEK,;

- aBapuv TOpM03a;

- aucbanaHca BeTpokoneca;

60

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 66 /142
CTpanuua ookymeHTa - https://GostExpert.ru/gost/gost-54418.1-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68258
https://gostexpert.ru/gost/gost-54418.1-2023?utm_source=pdf&utm_medium=68258&utm_term=page

FOCT P 54418.1—2023

- ocnabneHuns Kpenexa;

- 0TKa30B B CUCTEME CMas3Ku;
NbINBHLIX Bypb;

noxapa v HaBOOHEHUS;
Npo4YMx BUOOB aBapuil.

12.5 PykoBOACTBO NO TEXHUYECKOMY O0OCNYKMBaHUIO

PykoBoOCTBO N0 TEXHWUYECKOMY OBCMY>XMBaHWK O0MKHO BeiTh paspaboTaHo npovasogutenem B3Y u
JOMonHeHo nHgopmauuen o6 ocobeHHOCTSX HA MecTe pasMelleHus B3Y, BbisBNeHHbIX K MOMEHTY BBOAA B
3KkcnnyaTauui. PYKOBOACTBO OOIMKHO KaK MUHUMYM BKITKOYaTh:

- TpeboBaHne B OTHOLUEHWM TOTO, YTO MPOBEPKU K TeXoBCNyKMBaHWEe OOMKHbI MPOBOOWUTLCA NEPCOHa-
NOM, COOTBETCTBYOLLMM 0Bpa3oM MOL4roTOBMEHHBIM UMK NPOUHCTPYKTUPOBaHHLIM AN 3Tux paboT, Yyepes 3a-
JaHHble MHTepBanbl BPEMEHU B COOTBETCTBUM C MHCTPYKLUAMM, N3NOXKEHHBIMW B PYKOBOACTBE MO TEXHWYe-
ckomy obenyxueaHuio B3Y;

- onucaHune nogcuctem B3Y v ux npuHuuna nencTeus;

- rpadpuk npoBedeHUs cMas3oyHbiX paboT, NpeanyCceIBalLWNA YacToTy CMasbiBaHWs, BUAbI CMa30K UMu
APYIMX cneumanbHbIX XUAKOCTEN;

- NOpSILOK OEACTBMIA NPY NOBTOPHOM BBOJE B 3KCMINyaTauuio;

- Mepuoabl TEXHUYECKNX OCMOTPOB M MPoUeayp;

- MABHTUUKALNIO eTanel, NoaBepXeHHbIX M3HOCY, KPUTEPUM NX 3aMeHbl U MHCTPYKLWK MO UX 3aMeHE;

- Mpoueaypbl KOHTpons paboTocnocobHOCTM NOACUCTEM 3aLUThI;

- MOMHYI0 CXEMY MPOBOAKM U CXEMY MEMXINEMEHTHbIX COEANHEHWIA;

- rpachMkKM OCMOTPa U MOATSKKN pacTsikek v DONTOBLIX COeAUHEHUR, rpadduKy NpeaBapuUTensHOro Ha-
FPY>KEeHWS, HAaTArMBaHWE U 3aTATUBAHWE;

- AWarHocTuyeckue npouedypel U pyKOBOACTBO MO BLIABNEHWIO U YCTPaHEHWIO HEUCNPABHOCTEW;

- onucaHue n TpeboBaHuA K paboTam No BHENNAHOBOMY TEXHUYECKOMY 0BCMYKMBAHUIO;

- peKOMEeHZ0BaHHbIN MepeyeHb 3anacHblX YacTenl, MHCTPYMEHTOB W NMpUHAANEXHOCTeN (3amac UHCTPY-
MEHTOB W npuHaanexHocten, cm. FOCT P 2.601);

- KOMMMNEKT NPOU3BOACTBEHHbLIX COOPOYHBIX U MOHTAXHbIX YepTexen;

- CMNCOK MHCTPYMEHTOB W NpUcnocobneHuni.

13 [JononHumenbHblie mpebosaHusi K 8emMpo3Hep2emMuYeCcKUM ycmaHo8Kam,
npedHa3HavYeHHbIM Ol 3KCnyamauyuu 8 30HaX C XOJI00HbLIM KITUMamom

13.1 O6wue TpeGoBaHUA

XonogHble KNMMaTMYeckue YCnoBUSA BKITHOYAT YCnoBua obrnefeHeHnss WiunyM yCcnoBus HA3KUX Temne-
patyp. K ycnoBusIM HU3KUX TEMMepaTyp OTHOCATCA YCNOBUS C TEMMEPaTYPOM OKPYKaKLLEN cpeabl Huxe npu-
HATOW ONS HOPManbHbIX KMMMaTUYeCKUX ycrnoeui (cMm. 6.4.2). Yecnosust obnegeHeHus («atmocdepHoe obne-
OeHeHWe») BKMoYaoT B cebs Bce npolecckl, NPy KOTOPLIX NepeMellaollnecs Unu nagarowme Kannu Boahl,
00XOb, M3MOPOCH UMM MOKPbIN CHEr B aTMocdepe HauuHalT NpMMep3aTh UM NpununaTb K ninbomy obbekxTy,
HaxoOsALEeMyCcs Ha OTKPbLITOM Bo3adyxe. Tunel obnegeHeHus, NefoBble KNacckl U BO3AEACTBUS obnefeHeHns
Ha 06bekTbl ykasaHbl B [OCT P MCO 12494. [1na npocTOThl, B HACTOALLEM CTaHA4AapTe XONoAHbIe KnuMaTuye-
CKMe YCNOoBMSA NpUpaBHeHbl K yCnoBusM obnegeHeHus ¥ YCNOBUSAM HU3KMX TEMNepaTyp, eCnv He yCTaHOBMNEHO
apyroe.

JomxHo BbiTe onpegeneHo BAWSHUE XOMOLHOrO KnumaTta Ha CTPYKTYPHYIO LleNnocTHOCTe cuctem Bes-
onacHocTh B3Y, Ha KOHCTpyKUnKn 1 cuctemsl BAY.

MpumeyaHue— B zapybexHbix HOPMaTUBHLIX OKYMEHTaX U NUTepaType NpUHATO UCMONb30BaTk COKPaLLEeHNs
CC — xonogHele knumatudeckue yenosus (Cold Climate), IC — ycnosus obnegerenus (Icing Climate) u LTC — ycnosus
HU3knMx Temnepatyp (Low Temperature Climate).

13.2 YcnoBusa obnegeHeHUs U YCNOBUA HU3KUX TeMMnepaTyp

Mpu pabote BAY B yCrnoBUSIX HW3KMX TEMMEPATYP Kak MUHUMYM HEOBXOOMMO YUMTLIBATL WX BIUSAHNE
Ha crneaywollee:
- MaTepuansl 3NeMeHTOB KOHCTPYKLWMK,
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- NMNOTHOCTb BO3OYXA;

- MYCKOBLIE NpoLenypsl;

- BA3KOCTE Macen U CMasok.

Kak MUHUMYM, HEOGXOOMMO y4uTbIBaTh crefytowme ocobeHHocTn pabotel BOY B ycnosusx obnene-
HEeHWR:

- MNOHUKEHHBIE TEXHWYECKe XapakTepucTuk B3Y no npuuvHe obneneHeBLWwMX nonacrei;

- HepaBHOMepHOe pacnpegeneHve Nbaa Ha nonactax BAY;

- OTCMOeHWe 1 OckiNaHve Nbaa ¢ NonacTei;

- BO3eicTBUA obnegeHeHus Ha u3MepeHns BeTpa;

- BO3pOCLUME YPOBHU LLYMA;

- ANUTenbHble OCTaHOBKMU.

13.3 ®akTopbl BHEWHEW cpedbl XONOAHOMo KNumarta

13.3.1 O6wume TpeboBaHuA

YcnoBuWsa XoNogHOro KNumaTta oTNMYalTes OT YCNIOBMIA HOpManbHoro knuMara (6.4.2) gunanascHom 3Ha-
YeHW TEMNEPATYpPbl OKPYXaLWen cpeabl, NMOTHOCTLIO BO3AyXa 1 NbaoobpasoBaHueM.

13.3.2 Knacc 6e3onacHoctn B3Y ansa xonogHoro knumara

BHelwHWe ycrnoBus, KoTopble 4OMKHbI DbiTh y4TEeHbl NPy NpoekTupoBaHun BAY, 3aBucAT oT npegnona-
raemMoi NnoLlagkn pasMelleHns Unu Tuna nnowagkM ons yctaHoeku BAY. [Insa yyeta BO3OEWCTBUIA HU3KUX
TeMnepaTyp UCMNOMb3YHT 3HAYEHUA TPEX TEMMNEPATYpP OKpyKarLlel cpesl, KoTopble 0606LLEeHHO ONUCLIBAKOT
nnowanKku pasmelieHus B3Y B xonogHoOM KnuMaTte, HO He A4akT TOYHOe NpedcTaBrneHne 0 Kakon-nubo KoH-
KPEeTHOW nnoLllanke.

Knacc 6esonacHoctv B3Y gns xonogHoro knuMmarta xapaKTepwu3yeTcsl criedylolnMu TeMnepaTypamu
OKpy>KaloLen cpebl:

- MMHMManbLHO OoNycTMMasa TeMnepaTtypa OKpyxXKarlen cpenbl Anga skcnnyataumm B3Y (MrHoBeHHoe
3HayeHue), emin,operatiom paBHa muHyc 30 °C;

- MMHUManbHO OOMNyCTMMas TeMnepaTypa OKpyxXatwLeln cpedbl, oxugaemas B cpegHe4YacoBOM 3Have-
HUKM (nepwog noeTopsAemocTy 1 rog), 61year,min, paBHa MWHMManeLHOW 3aJaBaeMol TemnepaType W pasHa
MuHyc 40 °C;

- CpefHsAsa rooosas Temnepatypa OKpy»atLlei cpefbl, Bmean, paBHa MuHyc 5 °C.

Mpo4ne YCNoBWS OKpyXalwLlled cpedbl COOTBETCTBYOT HOPManbHbIM KINUMaTUYECKUM YCNOBUAM
(cm. 6.4.2).

13.4 MNMpoeKTUpoBaHWe KOHCTPYKLUMN

Mpw npoekTupoBaHuu B3Y ons ycnoBWiA HU3KWX TemrnepaTyp NMOTHOCTb BO34yXa CYUTAEeTCA paBHOM
1,225 Kr/M3, yTOBObI 4OMNYCTUTEL McMomnb3oBaHue B3Y, cnpoeKTMpoBaHHbIX B COOTBETCTBMM CO CTAaHOAPTHLIMU
Knaccamu B3Y.

BoageiicTtBue dakTuyeckon NOTHOCTM BO3AyXa Ha Nnowaake nog BNusHUeM TemnepaTtypbl U BbICOTbI
OOITKHO Y4YMTbLIBATLCA B XO4E aHanvaa NpurogHoOCTU KOHKPETHOW NNoLwaaku.

MpuMeyaHue — [N NnoLanok Ha ypoeHe Mops HauGonee xapakTepHa NNoTHOCTbL Boaayxa 1,3 kr/m2.
13.5 PacueTHble cny4au U BapuaHTbl HarpyeHus

13.5.1 O6wue TpeboBaHunA

XonogHble KNnuMaTudeckne ycrnoBusa co3gatoT ocobble pacyeTHble criydauv gns B3Y. [ina ycnosui obne-
OEHEHUs HEODXOANMO YYUTLIBATL BMNUSHWME HAapacTaHWs Nba Ha aspogvMHaMUYecKe 1 BeCOBLIE XapakTepu-
CTUKW ronacTei. [ing akcnnyaTauuu B YCNOBWAX HU3KUX TeMnepaTtyp B NpoekTe B3Y Heobxogumo yumTbiBaTh
HW3KWe TemnepaTypbl OKpyKarwen cpenb! (cM. 13.3.2), npuBogsawmne Kk bonee BbICOKON NNOTHOCTKM BO34yXa,
4YeM B HOpPMarnbHbIX KMTMMaTUYECKNX yCroBusax (cMm. 6.4.2), HeobxogumocTn Beibopa noaxoasalnx matepnanos
(cm. 13.5.3) 1 cBA3aHHBLIM C 3TUM NOCNEOCTBUAM.

HapacTtaHne nbfa Ha nonacTax BeTpokoneca/poTopa 4acTo NPOMCXOAMT Mpu TeMnepaTypax Boille, 4em
MUHMUManksHLIE TEMNEPATYpPbl OKpY:XKatwLlen cpeasl (cm. 13.3.2).
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B xonogHbIX KMTUMaTU4ECKNX YCNOBUAX HEOBXOQNUMO OLIEHMBATL M3MEHEHHbIE TEXHUYECKNE XapaKTepu-
cTuku B3Y, npuBogsawme kK caBury To4kuM akcnnyatauun B3Y. Kak MMHMMyM, HeoBxoaumo yunuThiBaTh cnegy-
oulee:

- HeBnaronpusaTHOe NoBefeHWe KOHTponnepa B3Y, Hanpumep nNo npuyrvHe HEKOPPEKTHBLIX TOYEK MOMEH-
Ta BpaLleHnsa W NOBOpOTa fonacTen B pe3ynsrare pasnnyHbiX a3poavHaMUyYeckux XapakTepuUcTUK nonacTen;

- YBEMWYEHWE LMKITOB «MYCK-OCTAHOBKAY;

- U3MEeHeHWe B noBedeHuu nonacrten BAY;

- N3MeHeHns cobBCTBEHHOWM YacToThl MO NPUYMHE JONOMHUTENBLHON Macchl NbAa Ha nonacTu.

MocneacTBmeM BhilleyKaszaHHbIX BO3OEeNCTBUIA 0brnegeHeHna MoxeT BbiTh Bo3pacTaHne Harpy3ku. Bos-
pacTaHue Harpysku npv obnegeHeHMn MOXeT Takke BbiTb nocneacTenem aucbanaHcoB B pe3ynbrate uame-
HEHHOM aspoguMHaMMKKA BeTpoKoneca/potopa U JONOMHUTENbLHON Macchl Nbaa. [JononHUTENbHbIE yKa3aHUs
MOXHO HanTKU B NpuioxeHun D.

13.5.2 Pacuet Harpy3ok

[na xonogHbIX KNUMaTUYECKUX YCNOBUA OOMMKHO BbiTh YYTEHO BMNWSAHME Ha NOBEOEHWe KOHTponnepa
B3Y u Harpy3ku obneneHeHus:, npexae BCEro HapacTaHus NMbAa Ha NonacTax BeTpokoneca/poTopa, U HA3KKX
TemnepaTyp Npy BO3pocluel NNoTHOCTK Bo3ayxa. [JononHUTenbHbIE YKazaHUsa MOXHO HAaWTy B NpunoxeHuu D.

13.5.3 Beibop noaxonfawmx matepuanos

[na yyeta BAUAHWS YCNOBUIA HA3KWUX TEMMEPATYP XONOAHOIO KNuMaTta pacyeT BCeX Harpy3oK JOIKeH co-
OTBETCTBOBAaTL U3MEHEHHOMY [OMana3oHy TEMMepaTyp B Lenax yyera CBOWCTB Matepuana. 3HadeHue NroTHO-
CTW BO3Ayxa cornacHo 13.4 MOXeT MCNoNb30BaThLCS A5l BCEX TeMnepaTypHbIX AWanasoHoB XONogHOro KnMMara.

Bepudukaumm npegenbHoM NpOYHOCTU ANsi 3NEeMEHTOB KOHCTPYKUWW, MOABEPKEHHbIX BO3OeWCTBUIO
OKpy>KaloLen TemnepaTypsbl, AOMKHbl YYUTbIBATLCA ANSA emin,operatiom 32 UCKMYEHUEM Harpy3ok, nosny4veH-
Heix u3 PCH 7.1, 8.1 u 8.2, yunteiBaembix C 91year,min' B kayecTBe ansTepHaTWMBBI MPOM3BOAUTENEM MOXET
Tawke ObITb onpefeneHa MUHMManbHas Temnepatypa ansa PCH 8.1. [omkHbl yuuThIBATECH BepuduKalmm

0na yCTanoCTHOW NMPO4YHOCTU Bmean.

MpumeyaHue — MUHUManNbBHYO TEMNEpaTypy W CNy4Yau COOTBETCTBYIOLUMX HarpyXKeHwid Ana aNeMeHTOB KOH-
CTPYKUWW, HE NMOOBEPKEHHLIX BIWAHKMIO YCITOBUIA OKpY»KaloLLen cpeabl, JOMKEH ONpeaensTe Npou3BOAUTENb.

13.6 CucTtembl ynpaBneHuUsA

B pononHeHwe k TpeGoBaHUSM ANS HOpMAalbHLIX KMMMAaTUYEeCKUX YCNOBUIA, YKa3aHHLIM B pasgene 8,
3NEeMEeHTLI CUCTEeMbI YNPaBNeHnst AoMkHbI BbiTk CMPOEKTUPOBaHLI C y4eTOM CABWIa TOYKM 3Kcnnyatauum BaY
B peaynbTaTte obneaeHeHns BAY, cneunduyeckux TeMnepaTyp OKpy>KarLero Bosayxa U 0CTaHOBKM COrNacHo
onpeaeneHvio B 13.3.2. XonoaHble KnMMaTUYecKue yCnoBusa ocoBeHHO crnefyeT yYuThiBaTh B CNEeayoLmnx
cnyyasx:

- npu obecneveHnn GesonacHOCTU PYHKUMOHWPOBaHWUA KOHTponnepa B3Y B xonogHbIX KNMMaTU4ECKMX
YCINOBUSAX;

- NPy HeoBXOAMMOCTH OCYLLECTBMNEeHNs Npoueaypsl nycka ans 6esonacHoro o6paTHOro BkroYeHns BAY
nocre cobbITUsA, BEAYLWEro K OCTbIBAHWIO BETpOreHepatopa A0 MUHUManbHoW paGodyel TeMnepaTtypbl OKpY-
)KalwoLen cpeabl Bmin,operation UNK Hke (M3-3a HapyLUeHUst IHepProcHabXeHUsl, TeXHUYECKOro 0BCMyKMBaHMS
UIW MHBIX NPUYKH);

- Koraa HeoBXxoaUMO YYUTLIBATL MX BO34eNCTBME Ha AMHaMUKy BOY na-3a pasHbIX 3HAYeHMW NNOTHOCTH
BO3AYXa;

- MPW BO3pacTaHWy KPUTUYECKM BaXKHOW AN 6e30nacHOCT 3Heprum, HanpuMep, B CTynuue;

- MPpY BO3AEWNCTBUM NbOa/HU3KNX TEMMNepaTyp Ha AaT4nKK 1 06paboTKy AaHHbIX.

Ecnu akcnnyatauvsa obnegeHeslueid B3Y He yumThiBaeTcs B MPOrHO3MpyeMblX Harpyskax, Heobxogumo
NPUHATL Mepbl ANs NpeaoTBpalleHust aKcnnyaTauun obnegeHesilein BOY. 3T mepbl AomkHbl ObITL 3apesep-
BMPOBaHLI; @AMHUYHBIA 0TKa3 He JOIMKEeH NPMBECTU K HEMPeayCMOTPEHHOR sKkcnnyaTauuy obnegeHeswen B3Y.

13.7 MexaHu4yeckne cucTemMsbl

B pononHeHwue k Tpe6OBaHMHM K MeXaHWU4YeCKMM cucTeMam OnA HOPManbHbIX KNMUMaTtn4eCKux yCJ'IOBVII?I,
paccMaTpMBaemMmbliM B pa3gere 9, MexaHu4eckme CUCTEMbI B3Y AOOJDKHbI NPOEKTUpOBaTbCA C y4ETOM MUHU-
ManbHbIX 3HAYEHUN TeEMNepartryp Opr}KaI-DLLI,Bﬁ cpedbl BO BpeMA 3KCnnyatauunm 1M OCTaHOBKU, YKa3aHHbIX B
13.3.2.
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Heobxoaumo obecnevnTs OOCTMXEHUE 3HAYEeHWs TemnepaTypbl macna B MynbTUnvKaTtope, NpenoT-
BpallaloLlero NospexaeHne 0o nepefadyun aHeprun. B oTHoweHuK npoueaypbl XonogHoro nycka — cm. 13.6.

13.8 3neKkTpuUYecKue cUCTeMbI

B pononHeHue k TpeboOBaHMAM K 3NEKTPUYECKAM CUCTEMAM A5 HOPMAaribHbIX KMMMaTUYeCKUX YCIOBUHA,
paccmatpuBaemMbiM B pasgene 10, anektpoMmoHTax B3Y momkeH NpoOeKTUpPOBAaTbCA C YYETOM OKPYXKatLMX
TeMnepaTtyp OKpyXatoLLlen cpebl BO BPpeEMS 3KCMMyaTalun M OCTaHOBKW, YKa3aHHbix B 13.3.2.

BoamoxHocTb akcnnyaTtaumm B3Y B XONOAHbLIX KITMMaTUYeCKUX YCNOBMAX OCODEHHO cCneayeT y4nThiBaTh
npu:

- pacyeTax 1 BbIbope MaTepuarnoB 3MeKTPUYecKUX KOMMOHEHTOB KOHCTPYKLWH;

- pa3paboTKe NpoOLIeCCOB BOCCTAHOBNEHUSA CETU NPU BbIKMOYEeHU B3Y npu MUHUMAaNbHOW Temnepary-
pe oKkpyxatLen cpebl 91year'mm, onucaHHom B 13.3.2;

- paspaboTke npoueayp Nycka cornacHo onpegeneduio B 13.6.
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MpunoxeHune A
(o6azaTenbHoe)

MNpoekTHbIe AaHHbIE ANA CO30aHUsA BETPO3HEPreTUYECKUX YCTaHOBOK crneLuansHoro Knacca
be3onacHocTu (knacca S)

A.1 OGwue NnpoeKTHbIe OaHHble gnsa co3gaHua BAY knacca S

Mpw npoekTnpoeaHuu B3Y cneumnansHoro knacca 6e3onacHoOCTM ANS BCeX YCMOBWIA, OTNMHAIOWMXCH OT YCMOBWUI
Ans HopManbHbIx knaccos 6ezonacHocTn B3Y, ykasaHHbIX B 6.2, B NPOEKTHON JOKYMeHTaLMK OMKHbI BbiTh YKa3aHbl Kak
MUHUMYM CregytoLime daHHbIe.

A.1.1 Xapaktepuctuku B3Y

HomuHanbHas MoLWHOCTb, KBT.

Pabounit guanasoH ckopocTu BETpa Ha ypoBHE OcK BeTpokoneca Vi, — V.

PacueTHbill cpok cny»x6kl, net.

OnucaHue cucTeMbl MOMHUE3ALUNTEI.

YecTkocTe M gemndupyolne cBoNCcTBa PyHOaMeHTa.

A.1.2 NMapameTpbl BeTpa

A.1.2.1 Obwwne

CpegHekBagpaTM4HOe OTKMOHEHNE NHTEHCUBHOCTU TYPBYNEeHTHOCTM Kak dhyHKLMA CpedHel CKOpoCTU BeTpa.

Mogene n napameTpbl TypbyneHTHOCTK.

SKCTpemarbHble CKOPOCTH BETPa Ha ypoBHE ocu BeTpokoneca Vg, n V5, Mic.

Mogenke skcTpemansHoro nopeiBa BeTpa U napameTpbl Ans neprogos noetopsemocty 1 rog un 50 net.

Mogenke sKCTpemansHOro M3MeHeHUs HanpaeneHns U napameTpbl AN nepuogoe nostopsiemocTtu 1 rog n 50 nert.

Mogenb aKcTpemansHOro KorepeHTHOro NnopbiBa BETPa W napameTpbl.

Mogenb 1 napameTpbl 3KCTPEMarnbHOrO KOrepeHTHOro NopbiBa BETPA C M3MEHEHNEM HanpaBneHus.

Mogenb 1 napameTpbl 3KCTPeManbHOro caBura BO3gyLWHOro NoToka.

A.1.2.2 CymmapHiie unu B cektope (30 ° unu meHbLue)

CpegHerogoBas CKOpOCTL BETpa, M/C.

OcpenHeHHbIN yron HaknoHa Haberarowero notoka, °.

Pacnpegenenve ckopocTtu BeTpa (Banbynn, Pennu, namepenva, gpyroi), mogens npoduns.

Mogene v napameTpsl npothuns BeTpa.

CpegHee 3Ha4YeHne UHTEHCUBHOCTY TYPBYNEeHTHOCTW B CEKTOPE W CTAHOAPTHOE OTKMOHEHUWE KaK (DyHKUWS cpeaHen
CKOpOCTMW BETPA.

Mogene v napaMeTpesl BNMAHWA aspodMHaMuyeckoro cneaa [adhdekTMBHas MHTEHCUBHOCTL TYPOYNEeHTHOCTU UK
AvHaMunKa narmbaHusa aspoguHammnyeckoro cnenal

A.1.3 YcnoBwus, HaknagblBaeMble 3MeKTPUYECKOW CeTbH

HomuHanbHoe HanpsbKeHue 1 ero gnanasoH, B.

HomuHanbHasa YactoTa 1 ee guanasoH, [u.

AcummeTpus HanpsbkeHun, B.

lopoBoe KONMYECTBO Y MakCcMManbHas NPOAOIKUTENBHOCTE OTKIKOYEHWIA OT CETK.

ABTomaTuMyeckoe NoBTopHoe BknoveHwe (AlNB) (onvucanue).

padhuk noTpebneHma peakTMBHOW MOLLHOCTH.

TpeboBaHus K yNpaBneHuo MOLLHOCTLIO.

TpeboBaHua Kk rpaduky Harpysku.

MeTon 3azeMneHua HerlTpanu

MeTton obHapyXeHWsA/3awuTel OT 3aMbIKAHWA Ha 3EMIIL0.

MpenenkbHble TOKM KOPOTKOMO 3aMbIKaHUS 1 UX NPOAOMKUTENBHOCTb.

[MonHoe conpoTUBNeHue KOPOTKOTO 3aMbIKaHUg Ha knemmax B3Y.

Pexum paboTbl Npu BHELLHEM CUMMETPUYHOM U HECUMMETPUYHOM KOPOTKOM 3aMbIKaHWU (OnucaHune).

®OHOBOE MCKaXEeHWe rapMOHUYECKOrO HanpsKeHNA CeTH.

Hanunyune Hecyulen yacToTel (BY), curHanuaupyollee o Hanum4mMm aHanorui YacToThbl.

Mpouyne TpeGosaHus no o6ecnevyeHnio COBMECTUMOCTH C CEThIO.

A.1.4 MNMpouue cpakTopbl OKpyXarowen cpedbl (MpU UX HaNUYKK)

MnoTHocTL BO3AyXa, Kr/m3.

HopmaneHble 1 aKcTpemMansHele TEMNepaTypHble AuanasoHsl, °C.

OTHOCUTENBHAA BNAXHOCTL BO3AyxXa, %.

ConHe4Hoe Uany4eHne (IHepreTMYeckas OCBELIEHHOCTL), B/M2,

Ooxap, rpag v cHer.

Mogene 1 napameTpel obnegeHeHus.

XMMUYEeCKM aKTUBHbIE BELLECTBa B aTMocdepe.

m/c.
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3anbIiNeHHOCTb aTMoCcdEepbl (MexaHU4Yeckne YacTulbl).

[po3oBasa obcTaHoBKaE.

Conegoii TymaH, r/m3.

Mogens 3eMneTpaceHna 1 pacyeTHbIE NapamMeTpbl.

A.2 [lononHuTenbHbIe NPOEKTHLIE AaHHbIe onucaHua BAY knacca S ana xonogHoro Knumara (knacc CC-S)

Cwm. Tabnuuy A.1.

Tabnuua A.1— [JononHuTenbHblE NPOEKTHLIE OAaHHLIE onucaHna B3Y knacca S ana xonogHoro knvmara (knace CC-S)

Obo3HaveHue Enunrnua Onuncaxuve
U3MepeHun

Gmin'operation K MwuHuManeHo gonyctumas TeMnepaTtypa OKpyXaloLein cpeqbl A4ng akcnnyatauun BaY

B1year _— K MwuHumaneHas TemnepaTtypa OKpy:KalwlleW cpedbl, OXuaaeman B CpegHe4acoBOM
3HaUeHUK

PO min operation) kr/m> [MnoTHoCTEL BO3AYXa ANA CNyYaeB PacyHeTHOro HarpyKeHws, cBA3aHHas ¢ MUHUMarbHO
AOMYCTUMOW TeMNepaTypoi OKpyXatoLlein cpeabl Ans akcnnyatauuu BOY 0, oeration

p(91year ain) kr/m3 lMnoTHoCTL BO3AyXa ANA CNy4yaeB pacyeTHOro Harpy»XeHus B XornogHoM Knumare, CBs-
3aHHasa C MMHUManbHOW TEMNEPaTYPOI OKpYKatoLLel cpedpl, OXuaaemMas B cpegHeda-
COBOM 3Ha4YeHuu 61year‘min

B xone aHanuasa NMPUTOQHOCTK Nnowagku cnegyet y4ynTbiBaTtbh BO3OeNCTBUNE CbaKTM‘-IECI(Oﬁ NMNOTHOCTK BO34yXa Ha
nnowagke, N3amMeHsLWencs nog BNuaH1uemM TeMnepaTypbl U BbICOThbI.

[noTHOCTH BO34yXa OnA pacyeTa Harpy3ok 1 npu onpegeneHnn KpMBOﬁI MOLUHOCTKW pacCyUTbIBAKOT C NPUMEHEHUEM
3aKOHa ugearnbHOro rasa no cpoprv:yne

p

P(e):Ro-e

. (A.1)

rae p = 101325 HIM2 (Ha ypoBHe mops);
R = 287 Ox/(kr - K);

0
0= BWear‘mm + 35 K gns pacyeta P(Gwear,min)?
b= emin,operation +25K ans pacyeta p(emin,operation)'

Mo>kHo ncnone3oBaTh nonpaekn Ha pas3nmn4Hbl€ BbICOThI.

MprumeyaHne— [Ons onpegeneHns COOTBETCTBYIOLLEN NNOTHOCTA BO3AYXa ANA TEMMEpaTypbl 91year’mm MOXET
BbiTb NPUHATO 3HAUEHWE 040y min NMIOC 35 K ANA O 00 ation MOKET BbITb NPUHATO 3HAYEHME Oy operation MTHOC 25 K.
YBenunyeHue Ha 35 K n 25 K, cOOTBETCTBEHHO, 3KBUBANEHTHO 3HAYEHWAM ONA HOPMarbHbIX KNUMaTUYEeCKUX YCNOBUIA B
6.4.2 1 6.4.3.2. CTaHAapTHas NMOTHOCTL BO3AYXA AN HOPManbHbIX KTMMaTUYECKUX YCroBuii coctaensaeT 1,225 kr/m3 npu
15 °C; gpnanasoH TemnepaTyp okpyxatwwen cpeasl — ot muHyc 10 °C go nntoc 40 °C, . e. (15 £ 25) °C. 3kcTpemanteHbIi
TeMnepaTypHbli guanasoH — oT MuHyc 20 °C go nmoc 50 °C, u coctaenset (15 + 35) °C.

[ns Toro, 4ToBkl Ucnonb3oBaThk BAY, cnpoekTMpoBaHHY B COOTBETCTBUW CO CTaHOAPTHLIMMK Knaccamu B3Y, B xo-
NnogHoM KrnumaTte, MOXHO MCMNOoMb30BaTh B pacyeTax NnoTHOCTe Bo3ayxa 1,225 Kr/m3.
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MpunoxeHune B
(cnpaBo4HOE)

PacueTHble Harpy3ku v oueHKa nnowagku AnNA pasmelleHUA BeTPO3HepreTU4ecKUX yCTaHOBOK
cneumnanbHoro knacca 6esonacHoctu (knacca S)

B.1 O6wwme TpeGoBaHus

PacyeTkl NpoBOAAT ANA IKCANyaTaLMOHHBIX PEXUMOB MM pacyeTHbIX CyYaeBs, yka3aHHbIX B pasgene 7, Npu BHeLU-
HWX YCNOBUSAX, XapakTepHbIX AnA knacca S. [1na pacyeToB MCNONb3y0T NapameTpsbl, YKasaHHble B MPUNOXeHNW A,

B npoekTHbIX CMTyaumsax ¢ BbipaboTKON aneKTPO3HePrMM MoXxHO Mcrnone3oeate MHT n SMT ana kaxgoro cektopa
C YyCNoBUSMW BETPA, ONpeaenseMbiMy M5 3TOr0 CEeKTOpa UMW Ans BCEX CEKTOPOB C UCMOMNb30BAHWEM COBOKYMHBLIX BETPO-
BbIX YCNOBKUIW. [N APYrMX NPOEKTHBIX CUTYaLIMl aHanw3 BbIMOMHAETCA A1 BCEX CEKTOPOB C MCMONb30BaHWEM COBOKYMHBIX
BETPOBbIX ycrioBuii. COBOKYMHble BETPOBbLIE YCNOBKUSA OOMKHbI 0becne4ymBaTb COOTBETCTBYHOLLME YCTANOCTHBIE U JKCTpe-
ManbHble HAarpy3ku UMM pac4eTHble 3HavyeHus napameTpoB. Heobxogumo yunTeIBaTE NOTEHUMANBHBIE BApHauuy 3Hade-
HWIA CABWra BETPaA, MNOTHOCTW W NMPOYMX NapaMeTpoB, KOTOPbIe MOryT BO3AENCTBOBATL Ha YCTAaNnoOCTHOE HarpyxeHve BAY.

JomkHbl ObITE yYTEHbI BO3AEMCTBUSA a3pogMHaMUYECcKoro cnefa, CeCMUYecKke HarpysKky B Crly4asix Harpysku, Kak
NPenycMOTPEHO ANA APYIMX PEXUMOB, NPy HeobXogMmMocTK.

lMpw onanasoHe ckopocTEW BeTpa, yKasaHHoM B Tabnuue B.1, cnegyer y4wTbiBaTb CKOPOCTWM BETpa, co3fjatoliue
Havboree HeGnarornpuATHbIE Harpy3kM Ha BAY. [lnanasoH ckopocTeil BeTpa MOXeT BbITh NpedcTaBneH paaoM QUCKpeT-
HbIX BEMWYMH C AOCTATOYHBIM pa3pelueHueM Ana obecnevyeHusa TOYHOCTW BeluMcNeHWid. [pu onpedeneHnn pacyeTHbIX
Cry4aeB HarpyeHus caenaHa CChbifika Ha peXuMbl BETpa, ON1caHHbIe B pasgene 6.

n puMmedHyaHune — B uenom, pacyeT Ond OTKNOHEeHUA 2 Mm/c cumTaetcs OOCTaTOYHbIM.

[ns oueHKN NPUrogHOCTM NMOLAAKK AOMKHLI ObiTh BBIMOMHEHbLI PACHETHI KaK MUHUMYM ANs PacyHeTHbIX criydaen
npegensHoro HarpyxeHua PCH 1.1, PCH 1.3, PCH 6.1 u PCH 6.2. Ecnu cnyyau npegensHoro Harpy»eHusi ageksaTHbl
[ONS CTaHOapTHLIX KNaccoB, MPOBEAEHUE AanbHENLLNX OLEHOK He TpebyeTtca. Ecnn Heobxooumo, cnenyeT y4ecTb Apyrve
criydaum Harpy3oK B NpOeKTHbIX cuTyauuax 1), 6) n 7) e Tabnuue B.1. PacyeTHble cnydan 2), 3), 4), 5) n 8) B Tabnuue B.1
HeoBX0AMMO yYUTLIBATL TOMBKO, KOTOA NOBEAEHWE CUCTEMBI YripasneHus 1 cbopka, y3en, npoueaypbl TexobecnyKusaHms
W PEMOHTa 3aBUCAT OT MNIOLWaaKu.

Tabnuua B.1 — BapwaHTbl pacHeTHOro HarpyxeHus

@ YacTtHble
MpoekTHasn 1) g ¢ | koadbpuum-
cuTyaLus PCH Pexum setpa Mpoyne ycnoewus = é Tl BES
S | onacHocTu
1) BbipaBotka 1.1 | MHT, Vi, < Vi < Vour Ana skctpanonauuu skcTpemanbsHbix | 1 H
ANEKTPO3HEPrnn cobbITuiA
1.2 | MHT, Vi, < Vi < Vour BnuaHua aspoguHamuyeckoro cneja Y S
1.3 | OMT, Vi, < Vi < Vour — M H
14 | BKH, V,, = V,—2wm/c, — M H
V., V. +2mlc
1.5 | ECB, Vi, < Vi < Vour — M H
1.6 | OMT, Vi, =V, x2micn V,, | BnuaHus aspoguHaMmu4eckoro cneaa n H
1.7 | MHT, Vi, < Vi < Vour IlbaooBpasoBaHue. BnmaHua aspoamn- | [1 H
HaMW4ecKoro crnena
1.8 | MHT, V=V, 3emnerpsaceHne B codeTtaHuu ¢ note- | [ H
Pel CBA3U C 3rEKTPUYECKOW CETLH
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lpodomxeHue mabnuuye! B. 1

© YacTHele
MpoekTHas 1) g © | koachduum-
cuTyaLms PCH Pexxum BeTtpa [Mpoune ycnoews = é e e
S | onacHocTH
2) Bripabotka 21 | MHT, Vi, <V, b < Vour HopmanbHbil oTkas cuctemel ynpas- | 1 H
SMEeKTPO3HEeprum MeHWsa UNu NoTepsi CBSA3W C aNeKTpu-
B COYETAHWUM YEeCKOW CeTblo, UMK OTKa3 OCHOBHOMO
C 0TKa30M YPOBHA YHKUMM ynpaBneHus (cwm.
7.4.3)
22 | MHT, V<V, p < Vou ABapuiiHbll OTKa3 cuctembl ynpas- | [1 A
NeHWA WNW CBA3aHHbIA C HUM OTKa3
OYHKUMKX 3aWKUTEI BTOPUYHOMO YPOBHS
(cm. 7.4.3)
23 | OPMN, V, =V, £2mcnV, , | BHewHee wnn BHyTpeHHee anektpu- [ 1 A
Yeckoe noBpexJdeHwWe, B TOM u4ucne
noTeps CBA3MW C 3MeKTPUYECKOW CEThHO
24 | MHT, V<V, < Vou OTka3s cucTembl yrnpaBrneHus, anek- | Y *
TPUYECKOE MOBPEXAEHWE UMK NoTeps
CBSA3M C 3NEKTPUHECKOW CeTblo
25 | HMNB, Vi, <V, p<Vou MNoppepxaHve pexuma reHepauumn | 1 H
npW NpoBane HanpsKeHus ceTu
3) BknioyeHue 31 | HOBg Vi, < Vb < Vout — Y *
3.2 | 9PN, V=V £2mcnV , — Mn H
3.3 | WMHg V=V £2micn V — Mn H
4) HopmaneHeid | 4.1 [ HMNBg Vi, < Viup < Yout — Y *
OCTaHOB
4.2 [ PNy V=V t2micn V, — Mn H
5) ABapuiiHblii 51 | MHT, V,p=V.x2mMmicun V = rn H
OCTaHOB
6) MNapkoBka 6.1 | M3B, 50-netHuin nepuon — M H
(ocTaHoB uUnu MOBTOPSAEMOCTH
XONOCTOW Xoa)
6.2 | MOB, 50-nethuin nepuoa OTcoeguHEHME OT CETH M A
MOBTOPSAEMOCTH
6.3 | M3B, 1-neTHWi nepropg no- PaccornacoBaHve opueHTaumMmM Ha M H
BTOPAEMOCTU BETEP
6.4 | MHT, V,, <07 V. — ¥ *
6.4 | MHT, Vi ,p <07 Vi NbpoobpasosaHue rn H
6.6 | MHT, Vj,, <07 V.4 [lnanasoH akcTpemanbHbIX Temnepa- [ Il H
Typ
6.7 | MHT, Vb <0.7 Vi 3emneTtpaceHle B codeTaHum ¢ note- | 1 H
pen CBA3W C aNeKTPUYECKON CeThbIo
7) MNapkoBka 71 | M3B; 1-netHui nepuog — M A
B COYETaHNM MOBTOPSEMOCTH
C OTKa3oM
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OkoHyaHue mabnuus B.1

@ [ YacTHbie
=} &
[poexrHan PCH Pesxum setpal) Mpoune ycnosua sz KoathcpuL
cuTyauus m 2| eHTbl bes-
S | onacHocTu
8) TpaHcnopTu- 81 | MHT, Vi ABomkHa BbiTh — M H
posaHue, cbop- onpeperneHa npov3eo-
Ka, TEXHUYECKOe autenem
obcnyxueaHue -
W PEMOHT 8.2 | MOB; 1-neTHuin Nnepuog — n A
NMOBTOPAEMOCTH

1) [Inst KOHCTPYKUMK Kknacca S pexuvMel BeTpa (aMnnuTydbl NopbIBa, MHTEHCUBHOCTL TypByNeHTHOCTM 1 T. N.) onpe-
[ensoTcs paspaboTyMKoM, Kak yKasaHo B NPUNOXeHUU A.

MpumedaHwne— OBo3HaYeHUs:

OKH_ — aKcTpemarbHblil KOrepeHTHLINA NOPLIB C U3MEHEHWEM HANPAaBNeHNs, cneundnyHbin Ana nnowaaku. Mpu
OTCYTCTBUW CreUMOUYECKMX 3HAYEHUI NPUHUMAIOT, 4TO OH aHanornyeH IKH no 6.3.3.6;

OWH, — akcTpemasibHOEe M3MeHeHWe HanpasneHus, cneunduyHoe Ans nnowaaku. MNpu oTcyTCTBMK Cneuvdinye-
CKMX 3HaYEHUIA MOXHO NpUMeHsATb hopmynsl (21) u (22), ncnonesya npeacTaBuTeNnbHOE 3KCTPeMarbHOe CpeaHeKsa-
OpaThyeckoe OTKIOHEHWE OKpyXalollei TypByneHTHOCTU Oc BMECTO Gy,

3Pl — aKkcTpemansHas BenyunHa pabodero nopsisa, cneunduyHas ana nnowagki. Mpu otcyTcTBUM cneundnye-
CKUX 3Ha4YeHUN, MOXHO NpuMeHATE chopmynkl (18) 1 (19), ucnone3ysa npeacTaBUTENBHOE AKCTpeMansHOe cpedHeKBa-
ApaTyeckoe OTKIOHEHWE OKPYXKaloLLel TypByneHTHoOCT S¢ BMECTo G

M3B, — Mogenb akcTpeMarnsHOW CKOpOoCTH BETpa, crneunguyHan ana nnowaaku. lNpw otcyTeTBumn cneundmyecknx
3HAYEeHUN MOXHO MpUMeHATb dpopMynel (13)—(17), ncnonbays cneunuyHy Ons nrnowankyu 3KCTpeMarnbHY CKo-
pOCTb BETpa C NepuoAomM nosTopsaemoct 50 net sMecTo V.

OCB, — aKcTpemarnkHbIil CABMT BO3OYLLIHOIO NOTOKE, CreunduyHbIin Ang nnowanky. MNpy otcyTeTsum cneuudude-
CKVX 3HAYEHWA MOXHO NpUBerHyTh K ypasHeHuaM (27) u (28) B 6.3.3.7, ncnonsays NpeacTaBuTeNbHOE IKCTPEManbHOe
cpegHeKBagpaTUHeckoe OTKNOHEHNE OKpyXalolen TypByneHTHocTn Oc BMECTO G4 1 crneuundryecknii Ansa nnowankm
koadpmMumeHT coBura BetTpa BMecto o = 0,2;

MHT_ — mogenb HopMankeHo# TypGyrneHTHOCTH, cneunduyHas 4na nnowankm, Kak gyHKLUA CKOpOCTH BeTpa Ha
BbICOTE OCK BETpOKOIeca 5C/thb (cm. 6.3.2.3);

OMT, — skcTpemansHas mMoaens TypOyneHTHOCTH, cneunduyHan ansa Nnowanku, Kak dyHKLMSA CKOpoCTH BETpa,
V3MEPEHHON Ha BbICOTE OCU &1‘ETM/thb (cm. 6.3.2.3 1 npumedanve B 8.4.5) 6. Myp;

HIMB, — moaens HopmarbHoro npocuna BeTpa, cneunduyHan ans nnowaaku. MNpu oTcyTeTBumM cneumdM4HOR Ans
nnowaaky Moaenu HopMansHoro Npoduna BeTpa, MoXHO UCMonb3oBaTe chopmyny (9) us 6.3.2.2 co cneundundHbIM Ans
nnoLanky koadhuUMeHTOM cOBMra BETpa Ha BbICOTE OCK BeTpokoneca BmecTto a = 0,2;

V. £ 2 m/c — pomkHa BbiTb NpoaHanuanpoBaHa YyBCTBUTENBHOCTE KO BCEM CKOPOCTAM BETPA B AWANa30He;

Y — pacyeT Ha yCcTanoCTHY MPOYHOCTb (M. 7.6.3);

1 — pacyeT no npegeneHeIM Harpy3kam (cm. 7.6.2);

H — HopmanbHbIi;

A — aBapuiHbIRi;

YacTtHbin koadbcurumeHT BesonacHocTy no yctanocTtu (cm. 7.6.3) obosHaveH™.

B.2 MNpoekTtHasa cutyauusn «BbipaboTke anekTpoaneprum» (PCH 1.1—1.9)

Mpw gaHHOW NPOEKTHOM CUTYaL MK BETPOKOeco/poTop Bpawaetcd, BAY paboTaeT 1 nogkroyeHa K aneKkTpuYecKkom

Harpyske. B npegnonaraemon pacyetHol cxeme B3Y cnenyet yvecTe avcbanaHc BeTpokoneca/potopa. MakcumansHel

"

,u,mcﬁanch MaccCbl BETPOKOHecaI‘pOTOpa M adpodnHaMun4eckas HeypaBHOBELWWEHHOCTb (Hanpmmep, wiar nonacTten n oTkno-

HEeHWe 3aKpy4MBaHMUs), yKasaHHbIe MPOU3BOAMTENEM, OOMKHLI OblTh YMTEHbI B NPOEKTHLIX pacyeTax.

[ononHuTensHo, Nnpy pacyeTax 3KCnnyaTauMoOHHbIX Harpy3oK OOJTKHbI ObITb NPUHATbI BO BHUMaHWE N OTpaXXeHbl
B pacyeTax OTKINOHEHWA OT ONTUMalnbHbIX TEOPETUHECKMX IKCNNYatauMOHHbIX Crny4yaesB, HanpuMmep, pbiCKaHue 1 owmnbku

CUCTEMbI YNpaBneHus.
PacuetHble cniyqan Harpyxenus 1.1 1 1.2 obpasytotcs B pesyneraTte TypOyneHTHOCTHU, OTHOCATCA K crneuMdnyecku

M

0cobeHHOCTAM aTMocepbl MOLWAAKW pasMeLLeHUs U CONPOBOXAAKT NPoLEecc HOpMarnbHOW akcrnnyaTtauun B3Y B Teve-
Hue cpoka ee cnyx6bl. Jna PCH 1.2, BnuAHWS aspoavHaMWyecKkoro cneaa y4YyWThiBaTCA OOMNONHUTENBHO — B KAYEeCTBe
pykoBoAcTBa cM. npunoxenue E. PCH 1.3 BkniouyaeT TpeboBaHusa Ona npegenbHbIX Harpy3ok, KoTopble oOycrnoBneHsl
3KCTpeMarnbHbIMK NapameTpaMmu TypbyneHTHoCTH, cneyucnydeckumu ana nnowankn. PCH 1.4 n 1.5 oTHocaTca K nepe-
XO[HBLIM NpouUeccam, KoTopble Beinu oTobpaHbl Kak NOTEHUMANbLHO OMacHble Cry4Yau, BO3HUKAIOLME B NPOLECCe IKCMy-

atauuu B3Y.
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CraTucTryeckuin pacqeT AaHHbIX MofenupoBaHus PCH 1.1 gomkeH BKkNOYaTh, KAk MMHUMYM, pacyeT aKcTpemanb-
HbIX 3HAYEHWIA MOMEHTa BHYTPW NMOCKOCTU U MOMEHTa CHapY»KU KOMenNs nonacTu n npormba Ha KoHue. Ecnun akcTpemarns-
Hble pac4yeTHbIe 3HAaYEHUSA BhilIeyKa3aHHBIX MOMEHTOB B KOMENe NONacTy MeHbLUE SKCTPEMAnbHBLIX PACYETHLIX 3HAYEHWUH,
rnonydeHHbix Anga PCH 1.3, aaneHenwwuin ananua PCH 1.1 MOXHO NponycTUTb.

Ecnn akcTpemaneHble pacyeTHble 3Ha4YeHWs BbllUeyKa3aHHbIX MOMEHTOB B KOMENe fionact He MeHbLUe 3KCTpe-
MarnbHbIX PacyHeTHbIX 3Ha4YeHui, nony4veHHolx ana PCH 1.3, To napameTp ¢ B ypaBHeHun (20) ons aKCTpeManbHOM Mo-
nenu TypbyneHTHOCTKW, ucnone3yemo B PCH 1.3 mMoxeT ObiTb yBenuWYeH, Nnoka aKkcTpeManbHble pacyeTHble 3HaYeHus,
Bbl4MCIEHHbIE B MOMeHTax komens nonacty B PCH 1.3 He cTaHyT paBHbl UMM He MPEBLICAT 3KCTPeMarbHble pacyeTHbIe
3HaYeHWs 3TMX napameTpoB. HopmaTuBHble 3HAYEHWs HArpy3oK, COOTBETCTBYIOLWMX APYrMM KOMMoHeHTam B3Y moryt
BbITe OnNpeaeneHsl U3 3TOr0 aHannsa Ha ocHoBaHuu PCH 1.3 ¢ yBenuyeHHbIM 3Ha4eHUeM 3KCTpPeManbHON TypByneHT-
HocTu. B KavecTBe anbTepHaTUBbLI 3TOMY aHannay, Hagnexalle HopMaTUBHbIE 3Ha4YeHWUs BCEX COCTaBMSALLMX Harpy3ku,
COOTBETCTBYHOLLMX KaXO0MY KOHKPETHOMY KOMMOHEHTY BAY, MoryT ObiTk HanpsAMyo onpedeneHsb! N 3KCTpanonmpoBaHsbl
13 MOOeNnpoBaHKs.

B cnyyae PCH 1.6 nomkHa BbITe BeINOMHEHA OLEHKA HArpy3oK B pesyrnbsrate cneuuUyHON Ana Nrowanku okpy-
watowen mogenv OMT B KOMBUHAUKMKM C PEXUMOM a3apodvHaMUYecKoro crefa BHYTpW BeTpokorneca. BHytpu BJY Ha
paccTosHNKM S JOMKHbl BbiTh YUTEHbI PEXVMMBI HArPYKEHUSA MEeXOy MUHUMAarbHbIM MHTEPBanom S onpegensieMbim
npounasogutenem) n S = 20D, rae D — gnameTp BeTpokoneca.

PykoBoacTBO Mo MCMonNb30BaHUKD Mogenei aspoguHaMmuyeckoro cnega ans PCH 1.6 npveegeHo B NpunoxeHun E.
Ecnu ucnoneayetca gobaeneHHas mogenb TypOyneHTHOCTW a3pogvHaMMYecKoro cneaa, JOMmKHa NMPUMEHHATBCA MaKcu-
ManbHas MHTEHCUBHOCTL TypByneHTHOCTM OCEBOIO aspoguHamMmuyeckoro cneaa. [Mpu ncnons3oBaHWy AMHAMWYECKOW MO-
aenu narnbaroLleroca aspoaMHaMUYeckoro cnefa HeobxoaMMo yYUThIBaTE Kak MUHUMYM NSATe CPEOHWX YINOB HakmnoHa
BOSHbI:

min (

9 ) . [ 1D
Owake = 0% % Ohyp-tips £ 1.90up-tip, TRE Bhub-ip = SIN (EJ (B.1)

KonuyectBo nepexogHbix cobbitun ansa PCH 2.4, PCH 3.1 n PCH 4.2 MoxeT 3aBuCceTb OT NMowaaki U ero Heob-

XOAUMO YYMTbIBaTh B aHanu3e crneunuyHbIX ANA Nnowagku Harpy:keHuin. MNpu oTCcyTCTBUK MHdOPMaUUK, MOXET DbiTb
MCNoNb30BaHO KonnyecTBo cobbiTui, Nnpegnaraemoe B 7.4.3, 7.4.4 n7.4.5.
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MpunoxeHune C
(cnpaBo4yHoe)

MpumeHeHue mofeneit Typ6yneHTHOCTU

B HacToswem npunoxeHuy npuBegeHsl ABe Mogeny TypbyneHTHOCTY ANs onpefeneHns pac4eTHOW Harpy3ku: Mo-
penk ogHopogHoro casura MaHHa u cnekTpanbHas 1 3KCNoHeHUManeHas korepeHTHas mogens Kanmana. [Npegnonaraet-
cs, 4YTO TypByNeHTHbIE NynbCalun CKOPOCTA BETPa ABMAKOTCA CTAUMOHAPHbLIM MOMNEM Cry4YalHbIX BEKTOPOB, COCTaBSA0-
LLMe KOTOPOro MMEIOT raycCoBO (CTAaTUCTUHECKO) pacnpeaeneHne ¢ HynesbiM MmateMaTnyeckum oxvgaduem. MNapameTpol
moaenen 6einy BeibpaHbl ¢ y4eTOM yOOBNETBOPEHUS OCHOBHBIM TpeboBaHusaM K TypByneHTHOCTU, NpMBedeHHBIM B 6.3.
PekomeHayeTCcs NpUMEHSTE NEPBYIO U3 yKa3aHHbIX mogenei. B HacToslem npunoxeHny npuBegeHsl Ase Mogenu Typby-
NEHTHOCTU AN ONpedeneHnsl pacHeTHOW Harpysku: Modens ogHopoaHoro casura MaHHa v cnekTpansHas v 9KCNoHeHL M-
aneHas korepeHTHas mogens Kalimana.

Mpegnonaraetca, Yto TypOyneHTHbIE NynbCalMM CKOPOCTW BETpa SABMSKOTCA CTAUWMOHAPHBIM MOMeM ChyYanHbIX
BEKTOPOB, COCTABMAIOLIME KOTOPOro MMEKT raycCcoBO (CTATUCTMYECKOE) pacrnpefeneHue ¢ HyneBbiIM MaTeMaTUyeckum
OXUOAHNEM.

MapameTpbl Mogenel BeIGUPAlOT € y4eTOM YAOBNETBOPEHUSA OCHOBHbIX TpEBOBaHWIA K TYpBYneHTHOCTU, NpUBEaeH-
HelM B 6.3.

C.1 Mogenb ogHopogHoro caBura MaHHa

OnuvcaHue 3TON MOAENN HECKOMBKO OTNMYAETCA OT NPeAbIAYLLMX MOAENEeR TEM, YTO 30eCh OnpeaeneH TPEXMEpPHBIN
crneKTpanbHbIA TEH30P CKOpOCTW BeTpa (cM., Hanpumep, [29]). Mogens npegnonaraet, 4TO M30TPOMHBIA 3HEPreTUYeCKUA
cnekTp KapmaHa BbicTpo McKa)kaeTcsl ogHOPOAHBIM COBWMIOM cpefHein ckopocTh (cM., Hanpumep, [30]). CnekTpankeHble
KOMMOHEHTEI TEH30Pa NPeACTaBNATCA BhIPaXeHUAMU:

Dbk k) = {KE - KE 2kt kG O K E ) C1)
Daalkky ks ) == (1§ 1~y BN Iz + 06+ c2)
Daslhko k) = SO 18 ©3)
o) = S~k BRI, bl + BN+ 6F + ) c4)
ke kg ks ) ==yt + Bk k) + (6P + kB )ca): ©5)
Ank2k
n

®;i(ky, kg ks ) = O} (Ky, kg, ky) = #I +Ji +j: Rjj (81,5,,55 ) *1P1e~ k25267553 015 05 )l (C.6)

roe R;(84,85,85) — GeapaamepHelii TEH30p Koppensuum,

. 1 < ; ;
Rj(84,82,63) :TE(u,(x1,x2,x3 i (Xq+ (84, X + (89, X3 + !?63));
iso
ky, kg, kq — Bespa3amepHble NPOCTPAHCTBEHHbLIE BOMHOBbLIE YMCNA ANA TPEX HAaNpPaBneHui,
E(k) — 6e3pa3amepHblil M30TPOMHLIA CNekTp aHeprun KapmaHa,;
ko — BENWYMHa k 00 MCKaXKEHWSA COBUMOM;

(k) — Bespa3amepHoe Bpems UCKaxeHWs, 06paTHO NponopUMoHansHoe kz'[E(p)dp;

k
k — Benu4MHa Mogynsa BEKTOpa BOMHOBOMO YKCIa;
61, 52, 63 — BezpasmepHble NPOCTPAHCTBEHHbIE COCTABNAILLWE BEKTOPA;
G%o — W30TpOMHas aucnepcuns;
71
Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 771142

CTpanuua ookymeHTa - https://GostExpert.ru/gost/gost-54418.1-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68258
https://gostexpert.ru/gost/gost-54418.1-2023?utm_source=pdf&utm_medium=68258&utm_term=page

FOCT P 54418.1—2023

Uy, Uy, Uz — NpoaorbHasn, Hokoeas M HopManesHasa CoCTaBnAKLWME CKOPOCTU BETPA, COOTBETCTBEHHO;

/ — napameTp macwTaba npw oTCyTCTBUM CABMIA.
Mapametpbl chopmyn (C.1)—(C.6) onpegensoT no dopmynam:

k= JkE +K3 +K3; (C.7)

ko = k% + 2B(Kk)kyks + (B(k Ky 2 (.6)

ko ko '

=0y ~=2Cy, Gy =-2C;+Cy;
C1=G Ky 2 Co k 1+ Gy (C.9)

. BUOKE (I + k3 — ks (ks + Bk )y )
1= kz(k12+k22) s (C10)
=—k2k§ arctg Bk pryks +h3 c.11
2T R | K (ke + BRI KB(K) | ©m
(k)= 1,453k*

- (1+k2)17/8 (C.12)
Blk)=— : : (C.13)

roe ,F, — runepreoMeTpuyeckan yHKUMA;
v — Be3pa3MepHblil NnapaMeTp UCKaXEHWS NPU COBMre.

[anHas Mopens aenseTcs Gonee cnoxHOW, YeM U3oTponHas Mogens KapmaHa, 0qHako oHa COAEPKMT TONbKO OAWH
OOMNOMHUTENBHLIA NapameTp UCKaxeHus Npu casure y. Mpu y, paBHOM HYIMIO, 3Ta MOAENb NPEBPALLAETCH B U30TPOMHYHO
mogens. MNpu yBenuueHun y npogonsHas u BokoBas OUCNEPCHMM CKOPOCTWM BO3pacTaloT, HopMarbHas KOMMOHEHTa OMC-
Mepcun CKOpoCcTU yMeHbluaeTcs. PeaynsTupytollas TypByneHTHas BUXpeBasi CTPYKTypa pacTArvBaeTcs B NPOOONbHOM
HanpaBneHUW 1 OTKMOHAETCS OT nnockocTn 1-2.

Mpegnonaras, 4To None crnyvaiHbiX CKOPOCTER NePeHOCUTCS Yepes BETPOKOMECO NPU CKOPOCTK BETPA, ONpeaeneH-
HOI Ha OCW BETPOKOMEca, CNeKTP KOMMOHEHTLI CKOPOCTU, HabnioaaemMblii B TOYKE, MOXKET GbiTb MOMYYeH MHTErPUPOBaHUEM
KOMMOHEHT CNeKTpansHoro TeHsopa. B yacTHOCTU, ofHOMEPHBIW CNEKTP OnMchIBAETCA hopMymon

i ¢
fS,gf O (4mf}% [2n,f} —
of o? Voo Vhub

roe ‘P,-}-(k1) — OOHOMEpPHbIN aBTOCNEKTP BOMHOBOIO Yucna Ang / = j N B3aMMHOW CNeKkTpansHOCTW Ans i # j;
5!2, — cocTaBnsoLwye QUCnepcun.
‘Pf-f-(k1) 7] 0,2 onpenensitoT nNo dopmMynam:

[> <IN o)

Wy(ky) = [ I@u(k1,k2,k3)dk2dk3, (C.15)
4o+ +m0
o? ,Soj j Imy(k1,k2,k3)dk2dk3dk3 (C.16)

[ns NpoCcTpaHCTBEHHBLIX Pa3geneHnid, HOpMarbHbIX K NPOLOSILHOMY HaNPaBneHWo, OYHKLUMWI0 KOrepeHTHOCTU onpe-
AensaT no dopmyne

J- I@ (anf Ky, ks } —ik2626—1k363dk2dk3
2n/f 2nlf
Vhub Vhub

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 78 /142
CTpanuua ookymeHTa - https://GostExpert.ru/gost/gost-54418.1-2023

Cohy (. (8,,185) = (C.17)

72



https://gostexpert.ru?utm_source=pdf&utm_medium=68258
https://gostexpert.ru/gost/gost-54418.1-2023?utm_source=pdf&utm_medium=68258&utm_term=page

FOCT P 54418.1—2023

PesyneTupyloLlme HTerpankl He BbipaxalTcs B aHanMTU4YecKoM BUAE W OOMKHbI ONpedensaTbcs YNCNEHHBIMW Me-
ToAaMWU 4NA KOHKPETHbIX 3HAYEHW napameTpa y. Takoe WHTErpUMpoBaHWE W CPaBHEHWE Pe3ynbTaToOB CO CMeKTpansHOW
Mofensto KaiiMmana onucaHo, Hanpumep, B [37]. Mo HaMMmeHbLWIUM KBaApaTam, YOoBNeTBopALW MM Modeny Kaimana, pe-
3yNsTUPYOLLME COOTHOLLEHUS ONgG AUCnepcun UMeT BUa

of=325¢,| [%2.0,7
o2 16502, b= :1 (C.18)
=305

2 2
O3 = 0,85 Oiso 51
“ napameTp cgsura y = 3,9.

CnenyeTt OTMETUTB, YTO pe3ynsTMpyoLLas HokoBasa AMCNepPCHMa HEMHOTO MeHbLUe, Yem anda mofdenu Kanvana s C.2.
MacLutad MoXKeT ObITb HAWAEH MO aCUMMNTOTUKE ANA MHEPLMOHHOM nogobrnacTi NpoAofibHOro CnekTpa:
2nl | /3 -5 A
f /30,0507 —2
hub thb

; P 5
S(f) > 0,475 73 = (~0,8A,. (C.19)

IS0

Taknm obpasom, Tpu NapameTpa, HeobxoauMble ONA UCNOMb30BaHMa Modenn MaHHa, cocTaBnsT:

7=13,9;
Oigo = 0,55 G4;
1=0,8 Ay,

rae 64 n A ; onpefeneHsl B 6.3.

[Ona TpexmepHbIXx Mogenen TypOyneHTHOCTU COCTaBMAKLINE CKOPOCTM ONPedensoTcs pasnoXeHueM cnekTpanb-
HOro TEH30pa W annpokcuMauven B Bnae npeobpasoeaHua Pypee. Takmum 06pa3om, TpexmepHas NnpocTpaHCcTBeHHan 06-
nacTb pacnagaeTca Ha paBHOYAANeHHbIE M30MMPOBAHHbIE TOYKM, U BEKTOP CKOPOCTW B KaXAOW TOYKe onpegensiercsa no
dopmyne

uy(x,y,z) sl szt (k. ko, ky)
u(xy.z)|= 3 e ‘ Clky Ky, k3) | | np(ky Ky, k3 ) |, (C.20)
uy(x,y,z)| Krka:ks Ny (ky, ko, k3 )

k kq — k(G +PBky —k
2221°E (kg 261 3~ kiG Pk —ky
Clki, kg, k3) | = Oigg J———————1 koCo — k3 —Pky —kiG2 ki |, (.21
NN, N, ASK: , )
K2k, KBk, .
K2 %

roe uy, Uy, Uz — KOMMOHEHTBI KOMMNMEKCHOTO BEKTOPa, AeNCTBUTENbHbIE M MHUMbIE YACTKU KOTOPbIX NPeACTaBAI0T He3a-
BUCMMbIe peanu3auum nons TypByneHTHbIX CKOPOCTEN;
N4, Ny, N3 — KOMMMEKCHbIE CIyHailHble raycCoBbl BEMUHMNHBI, KOTOPbIE ABMAIOTCA HE3aBUCMMbIMW ONA KaXOOoro oT-
[ensHOro BOMHOBOMO YMCIAa U MMEIOT OEUCTBUTENBHYIO U MHUMYIO YacTui C AMCMNEPCUER MOLYNS;
X, ¥, Z — KOOpAWHaTbl TOYEK B NMPOCTPAHCTBEHHOW CMCTEME KOOPAWHAT;
Ny, Ny, Ny — 4ncno Todek B NpOCTPaHCTBEHHOW CUCTEME KOOPAWHAT B TPEX HanpaBreHusx;
A — NPOCTPaHCTBEHHOE Pa3peLLleHUE.

CymmMmupoBaHue no Bcem HespasmepHbIM BOMHOBLIM YUCTam Z B dhopmyne (C.20) MOXKeT BbITb BLIMNOMHEHO
MeTogom dypebe. k.kz.kg

B Tex cny4anx, korga npoctpaHcTBeHHan obnacTb B Mobom HanpasneHuy MeHblue 8 £, pekoMeHAyeTcs BbINONHUTL
KOPPEKTUPOBKY ONA pasnoxeHna cnektpansHoro TeHsopa [C(k,.ky.k3)]. MNogpobHo aTa npouenypa WanoxeHa Hanpumep
B [37].

MapameTpbl Mogenu MaHHa, NnpuBeAeHHbIe 30eck AN NPecTaBneHus MoOAeny OQHOPOAHOTO caBura TypByneHTHo-
c™1 MaHHa, coOTBETCTBYIOT BHELLHUM YCMOBUWSM, YKasaHHbIM B pasgene 6, B pesynsrate Yero pesynsTUpYoLWUe cnekTpbl
BETPa 9KBMBamNeHTHbl cnekTpam Karmana. 2/

[nA aHanuaa KOHKPeTHO! MMowanK1 napameTpsl ¥, ae’3 u { MoryT GbiTh ONpeneneHsl Ha OCHOBE BbICOKOWa-
CTOTHbIX M3MEPEHUIA CNIEKTPOB BETPa Ha KOHKPETHOW paccMaTpusaemMoii nnowaake F (kl), F kD), F, (k) v F (k) B ogHoi
dmkenposaHHoM Touke. 3aTteM HeobxoaMMO CreHepupoBaTth none TypbyneHTHoro BeTpa Mogenu MaHHa Ha OCHOBeE Tpex
napameTpoB MOAENW, MONyYeHHbLIX U3 U3MEPEHHbIX CNEKTPOB.
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C.2 CnekTpanbHasa v 3KCNOHeHUManbHaa KorepeHTHble mogenu Kamana [32]
CnekTpanbHble NMOTHOCTY MOLLHOCTY COCTaBMALLUX onpenenstoT B 6e3paamepHom Buae no copmyne

S () AL /i
62 (14+6fLy [V, )

(C.22)

roe f — wacToTa, I'y;
k — wvHOeKc, ykasbiBalolWMi HanpaBneHue cocTaBnsaoLwen Bektopa ckopoct (1 — npogoneHasn, 2 — Bokoeasa U 3 —
HopMarbHas);
Sj — OOHOMEPHLIA CNEKTP COCTABMNAIOLLIEN BEKTOPa CKOPOCTH;
G, — CpeldHeKBafpaTM4YHOe OTKIOHEHWE COCTaBMNAOLIEN BEKTOpa CKOPOCTH,

oi = [ S(F)df, (C.23)
0

Ly — vHTerpanbHeli Maclwtab k-i cocTaBnaAloLLen BEKTOpa CKOPOCTH.
CnekTpanbHble napameTpbl TypbyneHTHoCTM AaHel B Tabnvue C.1.

MpumeyvyaHue — [dACNepcHoOHHbIE OTHOLWEHUA ANS COCTaBnAKWMX TypbyneHTHocTK B Tabnuue C.1 W B Bbl-
pa¥eHUn ONg BOCXOAALLEN COCTABMNALLEN CKOPOCTW HECKOMBLKO OTMMYAKTCA OT OPUrMHaNbLHON CNeKkTpanbHoOW Mogenu
Kanmana. MNpogoneHeld Macwtab (a Takxe BOKOBOW M HOpManbHbIA) Bbin BeibpaH Ana annpokcMMauvMi OpUriHanbHoro
cnektpa Kaimana, 4tobbl yaoBNeTBOpWUTL TpEBOBaHMAM K CMEKTPY, YCTAHOBIEHHBIM B 6.3, ANA acuMNTOTUHECKOTO MHEep-
LnmansHoro nogauanasoHa v AUCNEepPCUOHHBIX OTHOLLIEHWUIA, AaHHLIX B Tabnuue C.1.

Tatnuua C.1— CnekTpanbHble napaMmeTpbl TypOyneHTHOCTW Ang mogenu Karmana

MHaekc cocTaBnsitollen BEKTopa CKOpPOCTH, K
[Mokazatene
1 2 3
CpeaHeksagpaTnyHoe OTKNOHEHWE OCTABNANLLIEN BEKTOPa CKOPOCTH G, o4 0,80, 0,50,
MHTerpaneHbid Mmacwtab Boonb HanpaBneHus k- COCTaBNSALEN BEKTO- 8,1A, 2,7TA 0,66 A,
pa ckopocTu Ly

MpumeyaHue — 3aecb o, U A; — CpeaHeEKBaAPaTUYHOE OTKMOHEHWE W NPOAOMBHBIN MacllTad TypbyneHTHo-
CTWU COOTBETCTBEHHO, CM. 6.3.

[nsi BBIYUCNEHWSI CTPYKTYPbI MPOCTPaHCTBEHHON KOPPENsALMA NPOAOIbHOW COCTaBNALLEN BEKTOPA CKOPOCTU MOX-
HO MCMOMNb30BaTh 3KCNOHEHLMATBHYI KOTEPEHTHYIO MOZENb COBMECTHO C aBTOCNEKTpanbHoi Mofeneto Kaiimana:

Coh(r, f) = exp [ 12 ((Fr/ Vi )2 + (0,12 r/ L)2)05], (C.24)

rae Coh(r, f) — doyHKUMUS KOrepeHTHOCTH;

r — BenuMuMHA NMPOEKUWW BEKTOpa pasfeneHus Mesxay ABYMS TOYKaMM Ha MIOCKOCTb, NEPNeHaUKYNSAPHYIO K
HanpaBneHWio CpefiHE CKOPOCTH BETPA;

f — vactoTa, l'u;
L, — macwrtab korepeHTHocTH, L, = 8,1A
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MpwunoxeHue D
(cnpaBo4Hoe)

YyeT BOZMOXHOro o6negeHeHus KOHCTpYKU‘IdI?I npu NpoeKTUpoBaHUKU
BEeTPO3HepreTU4eCKUX yCTaHOBOK

D.1 OueHka ycnoBui KNuMaTa, ANA KOTOPOro XxapakTepHo obnegeHeHWe KOHCTPYKLUUA

D.1.1 Obwme TpeboBaHUsA

B ycrnoBuax knumara, ANa KOTOPOro xapakTepHo obnemeHeHWe KOHCTPYKUWIA, MeTeopornoruyeckoe obnegeHeHve
onpenensaeTca Kak Hamep3aHwe NMbAa UMK CHera Ha KOHCTPYKLKMAX, MOABEPraLLMXca BO3OEACTBMK0 aTMocdepsl. B Luenom,
MOXHO pasnunyaTh ABa Tvna atMocdepHoro obnegeHeHus, BozgencTeytowero Ha B3Y: obnayHoe obnenereHuve (M3mo-
po3b UNK Haneab) U ocagovHoe obneneHeHne (NepeoxnaXaeHHbI OoKOb UMW MOPOCH, BMNAXHbIA CHEr, CM., HanpuMep,
[33]). OBnauHoe obnegeHeHWe BCTpeYaeTca Yalle M BO MHOMMX crydasix 4actota obnavyHoro obneneHeHus NoBbIlLAETCA C
HapallWBaHMEM BbICOThbI. 3TO CBA3AHO C MOBLILLIEHHOW BEPOATHOCTHH HAXOXAEHUSA KOHCTPYKLMK B obnakax 1 no npuyuHe
MOHWXKEHHOV TEMMEpPATYpPHI.

Mpw oueHke BNuAHKA obneneHeHns ana BAY, Heobxooumo OLEHWUTL CYPOBOCTL W MPOAOIHKUTENBHOCTEL OXXMAAEMO-
ro AonrocpoyHoro obneneHeHus eeTpokoneca. B D. 7 naHo onvcaHne HEKOTOPLIX METOLOR, KOTOPbIE MOXHO UCMOMbL30BaTh
OIS TAKOW OLLEHKMW.

PekomeHayeTcs:

- OUeHMBaTL obnegeHeHe B palioHe KOH4YMKa NToNacTu UMK Ha BbICOTE OCK BETPOKONeca [Mpu HeobxogumocTu, 3KC-
TpanonupoBaTh oxuaaemoe obregeHeHe Ha penpe3eHTaTUBHOM BbiCOTe 0DNefeHeHUs BETPOKONeca, kak NpeacTaeneHo
B ypaBHeHuu (D.1)];

- UCMONb30BaTh KOMMNIEKCHbIE METOAL! MHAMKALWK 0bnefeHeHns Hapsay C NOBbILLEHHOW FOTOBHOCTHI0 M HAOEKHOCTHIO;

- UCNONb30BaTh AaHHbIE MHOrONeTHWX HabnogeHun ana nnowaaki pasMelwenusa B3Y (npegnoytutensHo 10-net-
HMe JaHHbIE UMW JaHHble 3a Donee ANUTENBHbLINA Nepuoa), Npy Mbol BO3MOXKHOCTK, Tak kak Habnogaemas vYactota ob-
nefeHEHUA MOXET UMETb BLICOKYH MEXTOA0OBY BAPUATUBHOCTL.

[ononHWTensbHy UHopMaLMIO MOXHO HanTK B [34]—[38].

D.1.2 MNepuoabl obneaeHeHUA KOHCTPYKLUMK BIY

AeneHue obnegeHeHusa npumeHnTensHo K BAY BknoyaeT cnegyowme nepvogpl (cM. pucyHok D. 1):

- MeTeopornoruyeckoe obrneaeHeHe — nepuoa, B TEYEHWE KOTOPOro CYLLECTBYHT BraronpusaTHeIE METEOPOIornye-
CKWe yCrnoBua Ans HaMep3aHus nbaa (akTBHoe nbacobpasoBaHue);

- obrnegeHeHe BETpOKoONeca — nepuop, B Te4eHne KOTOPOro Ha BeTpoKorneco/potop BAY Bo3nenCTBYET neq.

MpumeyaHune — TepmuH «obnegeHeHne BeTpoKorneca» MCMONb3yeTCA B HACTOSLWEM CTaHOapTe BMECTO TU-
MOBOrO NUTEPATYPHOro TEPMUHA «UMHCTpyMeHTansHoe obrnefeHeHe», NOTOMY 4YTO «obrnefeHeHWe BeTpokoneca» bonee
TovHOo oToOpaxaeT AaHHOe sBMNeHWe B cnyvyae BO3OeWCTBUA NbAa Ha Bpallarlleecsa BeTpokoneco/potop BAY. B cnyuae
BpaLlatoLerocs BeTpokoneca/potopa B3Y BeicoKan CkOpOCTb NOTOKA W pe3ynsTar Bubpauum, Kak npaBunio, MHKYDaumoH-
HbIA U BOCCTAHOBUTENbHBIA NEPUOL KOpoYe, YeM ANs cTaumMoHapHbIX NprBopos;

- MHKYDaLMOHHbIA Nepuoa — 3aepkKa Mexay Hayanom MeTeopornoruyeckoro obnegeHeHna M Havanom obnene-
HeHWs1 BETPOKoreca (3aBUCHUT OT NOBEPXHOCTMW, TEMMNEPAaTypbl KOHCTRPYKLMKM 1 3KCNyaTalMoHHOro pexuma pabotsl BAY);

- BOCCTaHOBUTEMbHBIA Nepuod — 3adepxka Mexay OKOHYaHWeM METEeopOonorMiyeckoro obrneaeHeHns 1 OKOHYaHnem
obneneHeHusa BeTpokoneca (nepuogd, B TEYEHWE KOTOPOTo NeJ 0CTaeTcsl, HO HE UMEET aKTUBHOrC 0bpasoBaHus).

WHKyBaLmoHHbIA

ObnepeHeHVe BETpOKoneca
nepuog, ¢

=
Bpems
i BoccTaHoBUTENBHLIN
nepuoa
Meteoponorudeckoe obnegeHeHne
MNepwog HaMmep3aHUa Ha BETPOKONECo
PucyHok D. 7 — [Mepuogbl obnegeHexnns BAY
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D.1.3 ObneaeHeHue BeTpoKoneca

O6rnegeHeHVe BETpOKONeca ONpenenseTca Kak Nnepuod, B TEYEeHWe KOTOporo Ha BeTpokoneca B3Y BoagencteyeT
nen. HamepsaHue nbaa Ha BeTpokonece BAY nponcxoouT HenpepbIBHO, NOKa He NpekpaTaTca MeTeoycnosua ansa obne-
AeHeHnsa (okoH4YaHue meteoponoruyeckoro obnegeHenus). Jleg bynet ocrtaBatbea Ha BAY B TeueHwe kakoro-to Bpeme-
HW — BOCCTAHOBUTENBLHOIO Nepuoga — noka nej He BbIBETPUTCH, HE MCNapUTCA, He pacTaeT UMK He CONbeTCs C BETPOKO-
neca (nepuof okoH4YaHWa obriefeHeHua BeETpoKoneca).

B uenom, yactota mMeTeoycnoBuii obrnayHoro obrnegeHeHns 3HAYMTENLHO MOBLILLAETCA C YBENUYEHWEM BbICOTHI,
Takum oBpasom, ons penpeseHTaTMBHOCTM BbICOThI HAA4 yYpPOBHEM 3eMnu Ons BeTpokoneca B3Y Heobxogumo Gpath B
pacdert 3T1 hakTopel. [laHHas penpeseHTaTWBHaA BLICOTA, BbicOTa obnefeHeHus BeTpokoneca (h,), onpenenserca npu
MOMOLLM CNeaytoLLero ypaBHeHWA:

1
B =2hup + 5 Ds (D.1)

rne z, ,, — BbICOTa OCK BETPOKONECa, M;

D — AnaMeTp BeTpoKoneca, M.

PI/IcyHOK D.2 WNNCTPUPYET onpeneneHne BbICOThI obnepeHeHus BETpoOKOneca. B oTHoWeEHWKM BLICOT 0BNakos HUXKe
BbICOThbI 06ﬂeﬂeH9HI/IF| BETPOKONeca MOXHO NMpeanonoXnTb, YTO BETPOKOMECO NONMHOCTbIO HAaxoanTCcAa B obnake.

ObnayHoe
obnegeHeHue

PueyHok D.2 — TunuyHan 30Ha NopaeHHoro NbA0M BETpPOKOneca,
onpenensemas BeICOTON obnefeHeHWa BETpoKoneca

D.1.4 MeToguku namepeHun

Ycnoeust Knvmara, Ans KOTOPOro xapakTepHo obrefeHeHe KOHCTPYKLUMIA, MOXHO OLLEHMBATL CreayrLwyMn MeTo-
OnKamu:

- UCMONb30BaHWe CNeLMarnbHbIX 0aT4YMKOB NbAa, M3MEPSIOLWMX W/MNK NPOACIHKUTENBHOCTE METEOPONOrMYECKUX YC-
NOBWA, WKWK YCNOBUIA UHCTPYMEHTaNsLHOro obnegeHeHus;

- UCMONb30BaHKe napbl NOAOrpeBaeMbIX/HENOA0rPEBAEMBIX KOBLUOBbLIX aHEMOMETPORB, KOTOPbIE MOXHO WCMOMNbL30-
BaTh AN annpoKCUMaummn NpoaoImKUTENBEHOCTA MHCTPYMEHTaNLHOTO 0bneneHeHus;

- CUHOMTMYECKAsA CUCTEMA UM CUCTEMA KaMep Ha HeMnoOBWKHOW, HAaNpUMep, METEOPONOrMYECcKoi MayvTe Unu Bpa-
LaTeNLHOM 3MEMEHTE, Kak Hanpumep, Ha rnonacTtsix;

- U3amMepeHuUs Unn HabnaeHUs 3a BbICOTON HUXHEW KPOMKKM 0Bnakos u/mnv BUAMMOCTLIO U TEMMNepaTypoi;

- NPOYVE YTBEPXKAEHHLIE METOAbI OLEHKM METEOPONOrMYECKOro 06rneneHeHus.

MamepuTtensHoe obopynosaHue n/unu BAY moryT BbiTh Takke NoaBepXeHbl ABMEHWIO, HA3bIBAEMOMY «BTOPUYHOE
obneneHeHue». BropuyHoe obneaeHeHve obpasyeTcs B pesynbTaTe HaMmep3aHua Nbaa, TasHWA U BTOPUYHOIO 3amep3a-
Hus. BropuyHoe obrneaeHeHne MOXET BNUSTL, HANpPUMep, Ha roTOBHOCTL k paboTe u HagexHocTb Npubopos..

B koHeuHOM cueTe, TpebyeTcs oueHKa BO3AeNCTBUIA Ha BAY knumara, Ans KOTOporo xapakTepHo obneaeHeHne KoH-
CTPYKLMI B 4acTu, KacaloLWencs OxnaaeMoro JgonrocpoyHoro obneaeHeHms BeTpokoneca. MoxHO UCMons30BaTe TUMNOBLIE
CYPOBbLIE YCMOBUSA U MPOAOIIKUTENBHOCTL BO3OENCTBUIA 0bneneHeHns Ha nonacTy BeTpokoneca, kak npeacraeneHo B D.2
u D.3, ecnu He UMEETCA JOMONHUTENBHBLIX AaHHbIX.
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D.1.5 Moaudmkauua koadppruneHTOB Npocuns

B pesynkrate HamepaaHusa NbAa Ha NonacTaAx BETPOKoNeca yXyALaTcs aspoaguHaMUYeckne XxapakTepucTukm npo-
dwvna B conocTaBneHny ¢ HagekHeIMKU pabounmm nokaszatenamu npocduns. Ona yyeta M3BMeHeHUA B HaaeHocTH pabo-
Thbl MPOCMMA, MOXHO MCNOMbL30BaTEL CledyloLwwylo Npoueaypy Ans BHECEHUS M3MEHEHWI B CTaTUYECKUE XapaKTepUCTUKK
aspoguHamuyeckoro npoduns. Cnegyet uMeTs B BUAY TOT (hakT, YTO HKeyKasaHHbIe NMPeaenbl ABNAITCA NPOU3BONbHbI-
MW 11 OOMMKHbI BbIBMPaThCcs W OLEeHWBaTLCS B COOTBETCTBMMU C KOHKPETHOW nonapHor guarpammoin. OcobeHHo ocTopoxHO
Heobxoanmo obpallaTbCs Co CrMBaHWEM C MOMAPHON AuarpaMMoi 3aQHero nnaHa.

KosgphUUMeHTbl yXydLWeHUs a3apoanHaMUYecKUX XapakTepucTUuK Npouna HeobxXoauMo YMHOXUTE Ha KOadhuLIn-
€HTbI NOABEMHOI cunbl YucTore npodguns (C, ) n nobosoro conpotuenexns yuctoro npocunsa (Cp) ANA yrnos ataku ot
MWHYC 2° [0 o, PABHOW Upypay- KO3MMUUMEHTBI 38 3TUMK Npefenamy MoryT BbITk 3KCTPanonupoBaHs!, HanpuMep, no Me-
Toay ButepHbl (cM., Hanpumep, [34]) unn aHanormyHomy metogy. NoTepu NogbLEMHOW Cuibl M TOG0BOrO CONPOTUBIIEHMS
ABNATCA PYHKUMEN aapognHaMUHEeCcKOro yrmna ataku M BbipaxalTcs cnedyoLwmuMn ypaBHEHUAMMU:

Ci penfa)=-0, 001402 —0,0017a +0,9509; (D.2)
Co, pen(@) =-0,01910 + 3,115 (D.3)
G iced = G, pen " CL, clean: (D.4)
Cb.1ced = Cp, pen " C, clean: (D.5)
roe CL! pen — KO3 (PULMEHT yXyALIEeHUS NOALEMHON CUIbI YUCTOro Npoduns;
CD‘ Ban KoahhrumeHT yxyaweHnsa noboBoro coNpPoTUBNEHUA YNCTOro Npoduns;

o — Yron ataku, °.

HeT HeoGxoaMMOCTU HanoxeHna mMoandukauunm Ha koaphuumneHt MomeHta (C, ). Heobxoaumo yunTbiBaTh, 4YTO
npefen yrna atakvm oT MUHYC 2 ° ABNSeTCA NPOM3BOMBHEIM M JOMKEH KOPPEKTUPOBATLCH B COOTBETCTBUM C ONpegeneHnem
yrna ataku. [laHHoe 3Ha4eHre MOXKHO BGbINo KOpPEeKTUPOBaTL NPUBNU3UTENBHO 0 CPEAHEN TOUYKN MEXKIY Oemax Y Coimin:

PucyHok D.3 unniocTpupyeT wTpadHble KoadduuneHTsl no obnedeHeBlWMM aspoauHaMuyecknm npodunsam.
B ypaBHeHMAX K PUCYHKY, X OTHOCUTCA K YINy ataku, o, @ ¥ — K LWTpaHOMY KO3DMdULMEHTY.

LWtpadhHoi koadchuument C LWrpadpHon koatptmumeHT Cp,

1,00 3,50
0,95 y = -0,0014x° - 0,0017x + 0,9509) 3,45
0,90 j 3,40
’/
0,85 " 3,35
oAt ly=00191x+3,1151] =~ S0
0,75 P 3,25
’/
0,70 - 3,20
e
0,65 - 3,15
-
0,60 ’,.-f" 3,10
0,55 3,05
0,50 3,00
-2 -1 0 1 2 3 4 5 6 7 8 9 10 M1 12 13 14
Yron ataku, rpag
~ WTpadHON KOAPPUUMEHT C|; == — wTpadHoii koaddmumeHT Cp

Pucyrok D.3 — LUtpadHble koadypuumeHTsl NoAgBEMHON cunbl 1 NOBOBOro CONpoTUBMNEHUA

aspoauHamudeckoro npodunsa

D.2 BnusaHua macchkl NbAa Ha nonactu B3Y

PacnpegeneHve maccel nbaa (Macca/eguHuua anuHel) Ha nonactu B3Y oueHvBaoT BOonb nepegHen kpomkn. OHo
NUHENHO YBENWYMBAETCA OT HYMA Ha OCW BETPOKOMNeca 40 MakCUManbHOro 3Ha4YeHWs Ha KoHUe BeTpokoneca. Pacnpene-

NeHne Macchbl Neda pacCHUTBIBAKIT MNo CbC]pMyﬂE

M(r) = A-Cgse, -1 (D.6)
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roe M — pacnpegeneHue Macchl Ha NepefHelt KpOMKe NonacTy BETPOKONeca, KriMm;
A — 0,125, kr/m3;

Cgsq, — ANUHa xopAbl Ha 85 % papuyca BeTpokoneca, M;
r — paguarnsHOe MoNoXeHUE OT OCY BETPOKONeca, M.

D.3 npO&KTHI:Ie CUTyauuKn U pacyeTHble cny4yaun HarpyxeHuA B XonogHoMm KnuMmarte

D.3.1 O6wwue TpeboBaHuA

[MpofomxMTENEHOCTE COXpPaHEHWUs NMbAa HA BETPOKOMNECE 3HAYUTENBHO MEHSAETCS C MBMEHEHWEM reorpadunuyeckoro
NMonoXeHra U U3 roga B rog. PekomeHOyeTcsa oUueHWBaTh BIUSHUA KNMMaTta B MecTe pasMelleHnsa Ha obnegeHeHne B3Y
nocpeacTBOM M3MepeHUn Ha nnowaake, cM. D.1. Ecnv He nMmeeTca MHOW MHOpMaLWK, NPOOOIMKUTENBHOCTL FOAOBOMO
oXugaemoro gonrocpoYHoro obnegeHeHva BeTpokoneca cymtato pasHon 750 u.

B Tabnuue D. 1 nepedncneHbl AOMNONHUTENbHbIE PAacyYeTHbIE CNyYau HarpyxeHus B COOTBETCTBUM C YCIIOBUSIMU XO-
nogHoro knumara, cm. D. 1.

Tabnuua D.7— BapuaHTbl pacHeTHOMC Harpy»KeHust Ans XonogHoro knuMata

YacTHble
MpoekTHasn cuTyauums PCH Pexum BeTpa Mpoune ycnoeua Bua KO3 thpm-
pacyeTa LMEeHTbI
BeaonacHocTy
1) BreipaboTka anekTpoaHepriv 16 | MHT Vi, < Vb < Vout IlbnoobpasoBaHue Yir H
6) MNapkoeka (octaHoB wnm xo- | 6.5 | MHT V,,, <0,7 V, JlegoobpaszoBaHne Yir H
nocTou xon)
7) Mapkoeka B coyeTaHum ¢ oT- | 7.1 M3B1 — netHui nepwop | JlbooobpazoeaHue M A
Kasom NOBTOPAEMOCTHU

D.3.2 NpoekTHasa cuTyauusa «BbipaboTka anektpoaHeprum» (PCH 1.1—1.6)

Ecnu moxHO oxuaate obrnegeHeHus nonacTen U ero Hemnbas akTUBHO NMpeaoTBpaThTh, Heobxooumo oueHuTs Bes-
onacHocTb paboTel KoHTponnepa BAY u xapaktepuctukm B3Y (cm. D.2) ns-za obnegeHeHus.

D.3.3 NpoekTHasa cutyauusn «MapkoBka (ocTaHoB unu xonoctoun xoa)» (PCH 6.1—6.5)

B cnyyae PCH 6.5 xonocTtoil xon oneneHeBwein BAY, Heobxoammo oueHnTe Be3onacHOCTL NOBeAeHUst perynatopa
B3Y.

D.3.4 NpoekTHasa cutyauus «lMapkoBka B coyetaHuu ¢ otkazom» (PCH 7.1)

Ecnu HeT aBTOHOMHOrO aHepronoTpebneHua ana BAY, nonyckaetcs pacxonaxueaHuwe BAY oo 91year_min B cryyae
oTkasa cetu. Heobxogumo npoHabniogate, kakuM 06pa3omM HU3KME TeMnepaTypbl MAacnocbopHUKa BbI3bIBAKOT 3HAUK-
TerbHble MOBLILLEHHbIE MOTEPU W PA3rPy3Ky CUNOBOro Broka, 3a CHeT Yero Co3gakTcs NPensATCTBMA AnA CBO6GOAHOIO Xono-
CToro xofa BeTpokoneca. Heobxoaumo oueHnTs BezonacHocTe obnegeHeswen BAY npumenuTensHo K perynatopy B3Y.

D.4 Pacuet Harpy3ok Ansi XonogHoro Knumara

Bce cneumaneHbie pacyeThbl Harpy3oK B OCHOBHOM OTHOCATCS K OLeHke noeedeHwWs u BGe3onacHocTu perynaTtopa
B3Y. lNpu oTCyTCTBMM MHOW MHOPMAaUWK MPOBOAAT MOOENUPOBAHME YXYALIEHUSA a3poAMHaMUYECKNX XapakTepPUCTUK B
cooTBeTcTBUM ¢ D.2 1 MoOoenvpoBaHve Macce Nbaa Ha BETpokonece B cooTBeTcTBuuM ¢ D. 3. NMpu pacyeTe npefentsHeiX Ha-
rpy30K oueHnBeaT obpasoBaHne Macchl NbAa Ha BCex NonacTaxX BETPOKoneca, 3a UCKITYeHneM OgHOM NonacTtu, 1 yxya-
LLIEHNE a3pOOMHAMUYECKUX XapaKkTEpUCTUK Ha BCEX NonacTax BeTpokoneca. [ina pacyera ycTanocTu OLEHWBAKOT Maccy
nbAa Ha Bcex NonacTsax BETPOKONeca, 3a UCKMHYeHMeM O4HOM NnonacTu, Ansa koTopor yunteiaetca 50 % maccel nbaa, u
yXyalWeHWe aspoaMHAMUYECKUX XapakTePUCTUK Ha BCEX NMOMNacTsax BETpoKoneca.

CneayeT UCNonbL30BaTh BO3POCLLYO NIIOTHOCTEL BO3AyXa B COOTBETCTBUU C 14.4. [JaHHbIN NOOXOA U3NOXeH B Tabnu-
ue D.2.

MpumevyaHnune — Ocoboe BHMMaHWe cnedyeT yOenuTb UCCNEAOBaHWIO pasnuyHbix KoaddpuumveHToB BoKoBOM
(NepneHOMKyNsSpHOM K OCHOBHOMY HanpaBneHWo BETPa) MeCTKOCTU W 3aTyxaHus, ocobeHHo Ans dyHAaMEeHTHBIX MNNT.
Bapuauum aTux CBOMNCTB MOTYT OKa3blBaTb 3HAYUTENBHOE BNVAHWE Ha addekTsl HebanaHcoB Macckl BETpPOKONeca.

[ns pacyeTa ycTanocTy MOXHO MCNONb30BaTk pacnpeaeneHe Macchl Nbaa B COOTBETCTBMK ¢ chopmynoi (D.6). na
pacyeTa npegensHoro HarpyeHusa Heobxoaumo paclumpute dpopmyny (D.6), nobaBuB 0AVH U3 ABYX KO (PULMEHTOB.

Ecnn moxHo oxunaate obnegeHeHWs nonacTel 1 ero Henb3si 3apaHee NpegoTBpPaTUTh, CredyeT oueHuTL Besonac-
HocTb paboThbl KoHTponnepa B3Y u xapaktepuctukn B3Y (cm. D.2) u3-3a obnegeHeHus nonacremn.
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Tabnuua D.2— Macca nbga nonacti U KoahuUMEHTbI YXyOLEHWS aapoanMHaMUYECcKMX XapakTepucTUK Ang pas-
TNUYHBIX TUMOB PAcYETOB (KONWYECTBO nonacTel BeTpokoneca pasHo N)

KoadhdpuumeHTsl yxyaLue-
HWUS a3POAUHAMUYECKUX

Twun pacyeta Jlonacte Ne 1 Ilonacte Ne 2 Nonacte N—1 Nonacte N
XapakTepucTuK, NpMMeHs-
EeMble KO BCEM Nnonactam
MpenensHbli ®opmyna Popmyna — — ®opmynsl (D.2) n (D.3)
(D.6) (D.6)
YCcTanocTHLIN ®opmyna $Popmyna dopmyna dopmyna ®opmynsl (D.2) n (D.3)
(D.6) (D.6) (D.6) (D.6) - 50 %
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MpunoxeHue E
(cnpaBo4HoOe)

PacueTt cenicmunyecknx Harpy3ok

E.1 O0OLwme nonoxeHus

OueHKy CeACMWUYHOCTU NIOLWAAKA M CBOWCTB IPYHTOB BBIMNOMHAKT B cooTBeTcTBMM ¢ CfT 14.13330.2018 (ecnum ato
He npotuBope4unT CI1 14.13330.2018, moxHo vcnonb3oeats [39]—[45]).

MpumMeHsAloT ABa MeToda pacyeTa CelMcMUYecKMx Harpy3ok Ha BOY: guHamuyeckoe cnekTpanbHO-BpEMEHHoe Mo-
AenupoBaHne N MeTod cnekTpor peakuunin (RSM). B meToge cnekTpanbHO-BpeEMEHHbIX MOLENEN, YCKOPEHUe rpyHTa Ha
NMOBEPXHOCTW OLEHUBAETCS U3 CMeKTpa OTKMWKa B TEXHOMOMMYeCKoW KOPeHHOW rnopogde, Wnv U3 AWHaMUKW U3MeHeHWIA
nepemMeLLeHns rpyHTa, onpeaenseMoi B COOTBETCTBYIOWMX HOPMATVBHBIX JOKYMEHTaX.

Ocobas oCcTOpPOKHOCTL HEOBXOAMMAE NPY UCMONB30BaHWM METOAA CNEKTPOB PeakuMii ANs PAcYETOB HECYLUMX KOH-
CTpykuuii BAY B cuny HU3KOW CKOpPOCTU 3aTyxaHua (cM., Hanpumep, [46]).

[Mpumep cnekTpanbHO-BPEMEHHOr0 MOOENMPOBaHUA CM., Hanpumep, B [47], [48].

E.2 Pac4yeTHbIN CNEKTp peakuuun

CnekTp peakuuil YCKOPEHWS B TEXHOMOrMYeCKOM KOPEHHOW Mopode OLeHWBaloT AN mepvoja NoBTOPAEMOCTH
475 ner.
CnekTp peakuuin yckopeHus MoxeT BelTe onpegeneH no dopmyne

Tg
aoBo (Tg =T <T¢)
B K
ST =1, 8o (TTC] 1 (Te<T <Tp) (E.1)
Ky Ko
el (o
aoﬂo{TD] (TJ (Tp £T)

rae o, — MWUKOBOE YCKOPEHUE MPYHTa B TEXHOMOMYECKOM KOPEHHOM NOpoae And neprofa nostopsiemoctu 475 net;
By — KO3DPUUMEHT YBENUYEHNA PEAKUWIA YCKOPEHUS ANfA PaioHa, rhe peakuuu YCKOPEeHWUs CTaHOBATCH MOCTOAH-
HbIMK 1 MOTYT BbITb B3ATbI OT ABYX A0 TPEX;
T — hyHaameHTanbHbIM Neprod coBCTBEHHBIX KonebaHnin KOHCTPYKLWMK;
Ky n Ky — koahuumeHTbl, KOTopble MOTYT BapbupoBathea Mexay 1/3 n 2.

Tg, Te, Ky v K; 3aBUCAT OT TEKTOHWHECKOTO, MeONOrMYECcKoro M NoYBEHHOMO COCTOSHKA, Ty MOXeT BpaTkea Kak
1/5-1/2 oT T, T, MOXeET 6patbes kak 0,3—0,5 ¢ AnsA cocTosHWUi NonyTBepaoro U Teepaoro rpyHTa, 0,5—0,8 ¢ Ana npo-
MEXKYTOYHBIX COCTOAHWIA rpyHTa U 0,8—2 ¢ ANs COCTOAHWIA PLIXNOro N MArKOro rpyHTa.

PacyeTHbIn cnekTp peakumid MOXHO 3anvcaTe cnegyrowmm obpasom (cm. [40]):

oG, {1 +(F.o —1)%} 0=<T <Ty)
B

_ K
Skl 18 aoGsF:Po (T?C 1 (Te <T<Tp) =4

Ky Ko
T T
aoGsFBo (T—C} (—D] (To <T)
D

rae G, — KOah(PUUMEHT YCUIIEHNA TPYHTa;
F'c, — K03hOULMEHT KOPPEKLWM 3aTyXaHUs CTPYKTYpbI.
OTu napameTpebl onpegeneHsl B £.2.
KoachchuumeHT yeuneHnus rpyHta G, pasbacHAeT pasHuLly YCUneHUs CeACMUYECKoi BOMHbI NPpU NPOXOMKAEHN rPyH-
Ta, roe hopMUpPYETCA CTPYKTYpa. TUNOBbIe BUAbI FPYHTa U X (DaKTOp YCUMNEHUS ONPenensanTcs HopMaTBaMu, yka3aHHbI-
MU B COOTBETCTBYHOLUMX HOPMaTUBHbIX JOKYMEHTaxX. HopmMaTBHbIE 3HAYEHUS MOXHO MCMONbL30BaTh AN OLEHKW CerncMU-
YeCKUX Harpy3oK BETPOKomneca.
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[na aHanuaa celcMUYECKUX peakuui BETPOKOMeca MOXHO MCMOoNb30BaTk Creayowuii KoshMULMEHT KOppeKkLmum
3atyxaHusa (cm. [45]):

7 (-0,07T +0,7r+0,5)
FQ(C’T!Y)=[WJ (E=5%)
? E3
2 {0,15Iog10%+0,3j ) ( )
F Ty = 31000 (£>5%)

roe y — 3HayeHue Ans y4yeTta NorpellHOCTH B CEMCMUYECKOW Harpyske, a Takke MOXHO MCMOMb30BaTk 3HAYEHNe Mexady
0,51 0,85 c y4eTOM MeCTHbIX TpeDOBaHWUIA.

E.3 CtpyktypHaa mogens

[ns oueHKM CencMMYecKOn Harpy3ku Ha BETPOKOMNECO MOMXHO MCMNOMb30BaTh YIPOLWEHHY Mogenb (pucyHok E. 1),
B KOTOPOI MacCOBbIA U MHEPLMOHHLIA MOMEHT BETPOKOMeca, MyneTUNAMKATOpa W reHepaTopa B BepxHel Yactu 6allHm
(yanosas Touka N), a Takke macca 6awHm pacnpegeneHsl Baone dawHn. HmkHIoH YyacTb BallHn cHMTaloT NPUMKpPenneHHON
K 3emne Ons OueHKW Harpyski Ha GawHio. [ns OUeHKM Harpy3ku Ha yHOAMeHT MOXeT noHanobutbcs Gonee cnoxHas
MOZenb, KOTOpPas He BKMIOYEHA B HACTOSALLEE NPUMNOXKEHME.

CocpenoToyeHHasn i=N
mMacca roHgon.l
i=N-1
YarnoBble TO4YKK
B MOgenu I
|
|
i=3
i=2

/

PucyHok E. 1 — CTpykTypHas Mogenbs METoAa CcrnekTpa peakuunin

E.4 OueHka ceACMUYECKOW Harpy3Kku

C v“cnonb30BaHWEM CMNEKTpa peakuuid, MakcHManbHoe YCKOopeHue (Afj), ycunue (F,-j-) 1 cMeLleHune (D,-j-) COOTBETCT-
BEHHO PEXMMY f B Y3NOBOW TOYKE / MOTYT BbITe paccunTaHbl cneayrowmm obpasom:

Fij = v XS (TG )my; (E.5)
T ¥
Dy = foifsa(TrCf)[ﬁ] , (E.6)

roe X,J,- — dhopma konebaHuii j, nony4YyeHHas NocpeACTBOM aHann3a cobCTBEHHbIX 3HaYEHWN,;

Sﬂ( Tj Q) — aMnnuTyaa cnekTpa peakuni ons nepuoaa codcTBeHHbIX konebaHuni T] W CKOPOCTHK 3aTyxaHus QJ,- pexuma j
ny; MOOanbHbeIR KO MUMEHT y4acTusa 4Na pexuma J.

N
2 X
=

V= (&)
2 X
i=1
roe N — 4Kncno y3noBbIX TOMEK B MOJENU.
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total
[NonHoe yCcKopeHue (A,-tmal), cMeLlleHue (Df_total), ycunue coBura (thmal) 1 MOMEHT 13rnba (M,‘ ) C Y4ETOM BCEX

COOTBETCTBYIOLUMX MOJENe B y3NoBOW TOYKE f MOXKHO paccyMTaTh C MCNONL30BaHWEM MeToAa NOMNHO-KBaAPaTUYHON KOM-
BuHauun, ncnomnb3yd opMynbl:

(E.8)
(E.9)
(E.10)
s M M N I N
M = IS 0a| > Rtz —2) || 2 Falzn —2) |s (E.11)
j=11=1 k=i A k=i
3/2
o - 85,6 (6 + X8 X (E12)
jl = s .
(1= X5 +45,6, X (1+ X3)+ 4(C3 +67)XG
rae QJ,- u {; — CKOpPOCTW 3aTyxaH1a N7 PEXUMOB j 1 [, COOTBETCTBEHHO;
X — koahdmumeHToM COBCTBEHHOM YacTOThl PEXMMA J MO OTHOLLIEHUIO K COBCTBEHHOW YacToTe pexuma /.
E.5 [lononHuTenbHaa Harpyska
BpawaroLwmi MoMeHT BaLlHK (Mt) MOXXHO paccyuTaTth npu noMoLLm hopmysbl
MU =11M, AL, (E.13)

roe Mn — Macca roHgonel 1 BeTpokoneca,
An — MaKCumManbHOe YCKOpeHWne roHaonbl;
Le — pacCToAHMe MexXay LeHTpOM BeTpokKoneca M UEHTPOM TAXECTW roHOonsl M BETpOKoneca.

[JononHUTeNbHBIM BpallaoLwWwyin MOMEHT, BbI3BaHHbLIA reOMEeTPUYECKON HEeNUHEeWHOCTLI0, Kak HanpuMep, addekT
p— A, MOXeT ObITb paccynTaH, UCMonNb3ys MakcuMarnbHOe CMeLLeHWe (CM., Hanpumep, [46]).
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Mpunoxenne F
(cnpaBo4Hoe)

CraTtuctuyeckasn JKCTpanonAauuAa Harpy3okK anAa pacyerta npe,qenbﬂoﬁ NMPOYHOCTH

F.1 OcHOBHbIe NonoXxeHusa

OTKas anemMeHTa KOHCTPYKUMM BO3HUKAET, KOrga HanpstkeHWe B KPUTUHYECKOM CEeYEHWM MPEBLILLIAET HECYLLYH CMOo-
cobHocTh MaTepuana paccMmaTpuBaemoro anemexTa. [Mpegnonarasi, YTO MECTHbIE HamnpsKeHWs CBSA3aHbl C BHELUHEWN
Harpyskoi Takum obpa3som, YTO HanpsKEHUE NPOMNOPLMOHANLHO PacTeT C ee YBENMUYEHWEM, NMPOYHOCTL ANEMEHTA KOH-
CTPYKUMWM MOXET ObITb onpegeneHa 4yepe3 NpenenbHy Harpysky, Bbi3biBaloWwyk oTkas (paspywenue). CooTBeTcTBUE
KOHCTPYKLWKA YCMOBUAM NPOYHOCTU MOXKET ObiTh NPOBEPEHO AN1A Pa3nMYHbIX CriydaeB paboumx Harpy3ok Ha OCHOBE CpaB-
HEHWS 3KCTPEeMarnbHbIX BEMUYWH BO3HUKAKLINX HArpy30K C MpefensHOW NpOYHOCTLI, MCMOMb3ys COOTBETCTBYIOLLME KO-
3thdurumeHTEl BesonacHoCTH.

Ins B3Y Harpyska 3aBucuT 0T TypOyneHTHOCTU HaberawLlero Bo3ayLIHOMo NOToKa, KOTopas U3MEHAETCA B 3aBUCK-
MOCTI OT NapaMeTpoB BeTpa. Takum obpazom, HeoBXxo0auMO paccHMTaTh IKCTPEMAarbHbIe 3HAYEHUSA CTATUYECKUX HAarpy3oK
05 ONpefeneHns COOTBETCTBYIOLLEN PACYETHON HOMUHATNBHOW Harpy3ku.

[ns paccmatpuBaeMoro COCTOSHUSI BETPOBOMO MOTOKa Lienecoobpa3Ho UCMoNb30BaTk MOAENb OTBETHOW peakuum
KaK CTaTM4ecKuiA CnyyalHbIA Npouecc. YYWThbIBas 3To, Harpy3ku MoryT ObiTb NpencTaBneHbl B BUOE Takux NpOLECCOB.
MeToapl, U3NOXKEHHbIE Aanee, UCNoNb3yHTeA ANA U3BNEYEHUs AaHHbIX ANS 3KCTPanonauny 1 3KCTPanonsALmMm Harpy3okK.
Tawke npeanokeHbl KPUTEPUM CXOOMMOCTU WM NPUBEAEH ankTEPHATUBHLIM METOA AMA OLUEHKU AMUTENBHO ASHCTBYHLLMX
Harpysok Ha ocHoBe oBpaTHoro metoga HagexHocT nepeoro nopsagka (IFORM).

HaHHbie meToabl BbINW NPOBEPEHLI ANA TPEX nonacTHbIX B3Y ¢ ropn3oHTanbHOM OCL0 BpaLLEHWS, PACNONOXKEHHbIX
no Haberawuwemy BO3OyLWHOMY NOTOKY nepen BGalHen. [Ana gpyrix KOHCTpYKUMA B3Y n/unv cxem ynpasneHus, BKIoYas
obpaTHyio CBA3b N0 Harpy3kam, criedyeT YYUThIBaTk BO3MOXHYHK cnelmduky pacyeToB. bonee nonHyo MHopmaumio oM.,
Hanpumep, B [49]—[56].

F.2 WU3BneyeHne gaHHbIX ONA BbINONMHEHUA SKCTpanonAaAunu

JaHHble, ucnone3yemMele nNpy 3KCTPanonALUKM, U3BMEKAOTCH U3 BPEMEHHbIX PALOB MOLAENWPOBAHUA, COOTBETCTBYIO-
wrx pabodemy coctosHUo BAY B ycTaHOBNEHHOM Avana3oHe napamMeTpoB Haberaowero BO3OyLWHOMO NOTOKa.

JaHHble MoryT BbITb M3BNEYEHBI HA OCHOBE BbiBoOpa OTAENEHbIX rMoBaneHEIX IKCTPEMAankHbBIX PeakLuii U3 KaKaoro
MOOENUPOBaHWS UMK HEKOTOPOTO MOAMHOXECTBA, CO34aHHOM0 pasgeneHueM AaHHbIX MOAeNMpoBaHKus B Broky, umetoLime
OOWMHAKOBbIE BPEMEHHbIE MHTepBanbl, M obecnevyeHneM MUHUMAanbHOrO BPEMEHHOIO pasgeneHns Mexay akcTpemarnb-
HBIMW 3HaYEHNAMM.

YcTaHOBNEHWe He3aBUCUMOCTU MeXAY OTAENbHLIMW SKCTPEeManbHbIMU peakuusamMmn ABNSETCA BaHBIM A5 HEKOTO-
pbIX METOOOB 3KcTpanonaAunn. MNpy U3BneyYeHnn 4aHHbIX NPOEKTUPOBLUKMK OOMMKEH y4ecTb 3 eKT B3aMOHE3aBUCUMOCTH
MEXAY MUKaMKW Ha aKCTPanonAUMIe U MUHMMU3MPOBaTE 3aBMCUMOCTb, KOrAa 9T0 BO3MOXHO. Ecnv BbIGpaHHbIA Ana aKc-
TpanonsuMu MeToq YyBCTBMTENEH B OTHOLLEHWM OONYLWEHUs O HE3aBMCUMOCTM (Hanpumep, MeTof, NpuenekaeT yHKuuK
BEPOSATHOCTW nNpeobpazoBaHusa Mexay basaMy BpeMeHwW), TO NPOeKTUPOBLLIMK AOIKEH NOMbITaTbCs BhINONHWTE CTaTUCTU-
YeCKy NPOBEpPKY Ha HE3aBUCUMOCTb.

MpocToit noaxom, rapaHTUPYLUMIA HE3aBUCUMOCTb, COCTOWT B MPEAMNONOXEHWUW, YTO rMobanbHbIA 3KCTPEMYM B KaX-
aom 10-MUHYTHOM MOAENMPOBAHUU UMK NOKanNbHbIE 3KCTPEMYMbI, HAXOAALWMECH B MHTEPBANax He KOpoYe, YeM TpU LMKNa
peakuui, ABMATCA He3aBUCUMbIMK. Taknm oBpa3om, oHM TpebyoT pasgeneHns MMHUMAarbHbIMW MHTEPBanamMmu BpEMEHU
MeXay OTAENbHbIMM IKCTPEMANbHBIMKM PEeaKUMAMM B LMKNaX, COAepXKaLlmx No TPy peakuuy (onpedeneHHbix Tpems cpea-
HUMU NepeceveHuaMu B Bnoke). Ecnu xxenaTtenbHO NpMMeHeHWe CUCTEMaTUYECKOro CTaTMCTMYECKOro Noaxoaa, TO Npoek-
TUPOBLUMK MOXET OCYLLECTBWUTL NPOBEPKY HA HE3aBMCUMOCTb, MCMONb3ya CTaH4apTHbIE MeTo4bl OLEHKW (CM., HanpuMep,
[53] v [54]) v 3aTEM MUHMMWU3MPOBATL 3aBUCUMOCTL KOHTPOMNMPYEMbIM METOOOM.

MeTodkbl NOPOroBLIX MMKOB MOMYT TAKKE UCMONL30BaTLCH, HO NMPOEKTUPOBLUMK AOMKEH NPOABUTL BHUMATENBHOCTD,
4ToBEI OWMBKW YyCEYEHWS U KOPPENALWK, BBEAEHHEIE NOPOroM, He NOBMUANWU CyLLeCTBEHHBIM 0Bpasom Ha dopMy amnn-
pU4eCKOro pacnpegeneHus.

F.3 MeTogbl akcTpanonAuumM Harpy3ku

F.3.1 OcHOBHble NonoxeHus

Harpyaka Ha B3Y, Bbl3aBaHHan BO3deCTBMEM BETPOBOrO NOTOKa, ¢ NEpMO4OM NOBTOpSeMOCTW oauH pa3 B 50 net
MOXET ONpefenATbCA Kak 3KCTpemanbHOe HarpyeHue, KOTOpoe MMeeT OOHOroAWYHYI0 BEpOSTHOCTb MpeBbILLEHWS
1/50 net = 0,02 B rog.

PekomeHgyeMble MeTOObl ONPEAENeHns Harpysky, Bbl3BaHHOW BO3AEWCTBMEM BETPOBOMO NMOTOKA, BO3HWKAKLLWM
oduH pa3 B 50 neT, Ha OCHOBE 3KCTPanonaLMM 3KCTPeMankbHbIX cnyyaes HarpykeHus BAY moryT GbITe NpeacTaBneHsl B
BUAe CrefyoLLmx npoueayp:

a) MapameTpuyeckas nogroHka c nocnegyowmm obbeguHeHvem. eneHve paboyero gnana3oHa BeTPOYCTaHOBKM
Ha AMCKPETHbLIE CKOPOCTU BETPA U BbINOMNHEHWE BO BpEMEHHOW 0BnacTv MogenupoBaHusa Npy HOPMansHOM ypoBHe Typby-
nexntHoctu (HMT). Pacuet akcTpemMansHoro a3HadeHua (napaMmeTpuyecKkoro) pacnpegeneHuns (M. [50]) ans kaxaon B3siTon
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ckopocTu BeTpa. ObbeanHeHWe BCeX pacnpefeneHuii B oyHKUMID pacnpeneneHnsi CpegHer CKOpocTW BeTpa Ha borb-
LIOM MHTepBarne BpemeHu. [1porHo3MpoBaHe BEMUYMHLI CKOPOCTK BETpa, BO3HMKaKLLEN oauH pa3 B 50 neT, Ha ocHoBe
00beguHeHHOW yHKUMK pacnpenenenus. [ns rmobanbHoro akctpeMyma M3 10-MMHYTHbIX MOAENUPOBaHUIA BEPOATHOCTb
50-neTHen Harpy3ku cocTtasnaet 3,8-10.

b) ObveauHeHne OaHHLIX C Nocnedyower noaroHkon. deneHue pabodvero guanasoHa BAY Ha AWCKpeTHble cKo-
pocTU BeTpa W BhINOMHEHWE BO BpeMeHHoW obnactu mogenvposaHus npyu HMT. O6bednHeHne Bcex COOTBETCTBYHOLUMX
3KCTPEMAnbHBLIX 3HAYEHWIA U3 BCEX BPEMEHHLIX 0bnacTeil MoaenvMpoBaHna B (PYHKLWMK pacnpeneneHus CpeqHen cKopo-
CTW BeTpa Ha OonblIOM MHTEpBane BpeMeHU Ana paboyero guanaszoHa BETpoycTaHoBKW. OnpedeneHne BCEX SKCTPEMY-
MOB Ans oHoW (06beanHeHHOW) hyHKLUWK pacnpegeneHus. [NporHoaMpoBaHue BeNUYUMHbI CKOPOCTY BeTpa, BO3HMKaOLLEN
oavH pas B 50 neT, Ha OCHOBE MNOMyYeHHOW OyHKLMKM pacnpeneneHuns. [na eeibpaHHoro nepuvoga HabnogeHna T, 4Tobbl
MoMy4YUThL 3MNUPUYECKYHD (DYHKLMIO pacnpedeneHsa ansa a1oro e 6onsLlworo nepyMoaa BpEMEHMW, paccMaTpyBaloTCA ABa
paznuyHbiX cnocoba o6begMHEHNSA IKCTPEMYMOB CMOLEMNMPOBAHHLIX pacrnpefeneHuii Ha ManblXx BpeMEeHHbIX UHTEpBa-
nax: akcTpanonsaumsa Ha ocHoBe rnobanbHbIX U NOoKanbHbIX 3KCTPEMYMOB.

F.3.2 Mno6anbHbie 3KCTpeMyMbl

[MoBanbHble 3KCTPEMYMbI pacnpeaeneHns A8 MarnbiXx BpeMeHHbIX UHTEPBANOB Ans BbIOpaHHoro nepuoga Habnio-
neHua T, UMerT BU

Fshort-term (S | V;T)’ (F- 1)

rae s — peakuua, BO3HUKaKLWana B pe3ynerarte BO34ENCTBUA HarpysKku;
vV — CpelHAA CKOpPOCTh BETpa And nepuoaa HabnogeHus.

3 atoro, Ha ocHoBe npuMeHeHWAa pacnpeageneHna ana cpeaHnx CKOpOCTef’I BeTpa Ha GonbLuom WHTEPBane Bpeme-
HW, nony4yaem (byHKLlI/IHJ pacnpeneneHna sKCTpemManbHbIX 3Ha4YeHWin Ha BonbLloM WHTEepBarne BpeMeHun:

Vout
[ In(Rong-tem (s 1ViT )V )aV

Vin

Flong-term(S;T) =€ (F2)

BenuuuHa 3KCTp9MaJ'IbHOI.7I peakuuMn s AnA Xxenaemoro nepuoga noBTOpeHUA T MoxeT 6bITh nony4yeHa “3 cnenyto-
LLero paBeHCTBa
T

Cyr

Flong-term(S;T) =l 1= (F.3)

.
T

r

. T
Ona goctatoyHO MarlbliX 3Ha4YeHU T_
r

[MpakTuyeckoe NMpMMEHEHWE 3TUX POPMYN MOXKET BbiTe TMMMYHBIM ANA OWUCKPETHBIX 3HAYEHWA CKOPOCTW BETpa.
CnepoeaTtenkeHo,

M
Flong-term(S;T) ~ l_l (Fhort-term (8 | Vi T,
k=1

P = FVi)AVG, Vi SVy <o <Viy SViy - (F4)

M onsa manbix KpaTKOBpEMEHHbIX I'IpBBbI!.LIEHVII;'II

M M
Flong-term (S;T) =1- Z (1 - 'Ee;hort-term(S | vk;T))pk = Z 'Fshorl-tt-zrm(S | VK;T)pk‘ (":—5)
k=1 k=1

lMonaraeTcs, 4To NocneAHee TOXAECTBO PABHASTCA HYMIO M3-33 BEPOATHOCTU NpeBbILLEHMs paboyero aAnanasoHa.
Pacnpenenenue Fg . ioqm NOMNYYEHO NOAMOHKON K 3MMUPUMECKOMY pacnpeaeneHiio

I

~ _ i -
Fshort-term (skiFshort-term(ski | Vk )) - d=1, My, (F- 6)
ny +1
roe Skf — i-e JKCTpeMarnbHOEe 3Ha4YeHne Bbl60pl{lfl W3 k- oT CKOpPOCTH BETPA,

I; W §); — paHr n, 9KCTPEMYMOB, NOMy4aemblii N3 CKOPOCTY BeTpa K.
JKBMBANEHTHOE YpPaBHEHWE NS ONUCaHUA IMMUPUYECKOrO pacnpefeneHusl Ha OCHOBE CYMMUPOBaHUA UMEET BUL!

& M 9
Fetiorttarm{Ski | V)= 2 11(%‘ =S )=t (F7)
=1k
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roe nHgukatopHas dyHkumsa I(x) umeet Bua:

1onAx <0

I(x)= .
0pnAax=>0

(F.8)

HasHhaveHne MHONKATOPHOM DYHKLMM COCTONT B TOM, 4TOBbI UCKMIOYUTL BCE 3HAYEHWUS, MEHBLUNE UMM PABHLIE Sj;,
MOCKOMbKY OHM MOTYT MOBMUATH Ha 3MMUPUYEcKoe pacrnpefeneHue, UMes BenuYnHY MeHee Unn pasHyl s, Crneayet
OTMETUTb, YTO TaKoe ornpegerneHne MHAMKaATOPHON hyHKLMK obecrnevnBaeT peanu3aumnio cobblTus, MOAEHTUYHOMO 3KCTpe-
ManbHOMY 3HAYEHWIO B COOTBETCTBUMW C MPUHATHIM METOLOM.

F.3.3 NokanbHble 3KCTpeMyMbI

Tenepb KpaTKOCPOYHOE pacnpedeneHune rmodankeHbIX 3KCTpeMarnbHbIX 3Ha4eHWI B nepuog Habnogexus, T, nonyya-
eTcs 13 n(V) He3aBUCKHMBIX NOKanNbHbIX IKCTPeManbHbIX 3Ha4YeHWI B yKa3aHHbIW Nepuog (4onyckaeM, YTo akcTpemMarbHble
3HAYEHWA NOMOXWTENBHBIE, B MPOTUBHOM CMy4ae, MOXHO NOMEHATBL):

Fshort-term(s [ViT)= Floka[(s | V;T)H(V)' (F9)

®yHKUMIO pacnpeneneHnsi Ha DonblIOM WHTEpBane BpeMeHW ONMpPedenslT B COOTBETCTBUM C (F9), a BennduHa
3KCTPEManbHOW peakuuu S, Ha paccmaTpyBaeMOM Mepuoae NOBTOPEHUA CKOPOCTM BeTpa T, ycTaHaenmeaeTcs B COOT-
BeTcTBUM C F£3.2.

[omkHO BbITh BLIMONHEHO 0baA3aTenbHoe YCNoBKe, YTO N ABMNAETCA CryYalHbiM YMCIOM, ANs KOTOPOro pacnpeae-
NneHWe 3aBucuT oT V.

OpHako n, B criy4ae ero npuMeHeHus ans B3Y, nmeet orpaHnyeHHoe YMcno Bapuauuvi No CPaBHEHMIO C ero cpea-
HUM 3Ha4YeHvem. CrieoBaTensHO, 3aMeHa N ero CPeaHUM 3Ha4eHUeM, HOPManu3oBaHHbLIM Mo V, Kak 9To caenaHo Beille,
ABNSAETCA 4OCTATOYHO TOYHBLIM. [JaHHoe aonyLleHne MoXeT ObiTb MPUHATO, €CNKU B NPUBEAEHHbIX HUXKe hopMynax MCNorb-
3yeTcA S-BeNvMYUHa, NPeaCcTaBnALLAaa CKOPOCTM BETPA, KOTOPble BHOCAT HaubonbLUWIA BKNag B BEMWYNHY paccMaTpuBae-
MO yoenbHol peakumm. OcHOBLIBASCH Ha AAHHBIX AONYLEHUSAX, NoNy4YaemM cregyolve BelpaKeHus:

VOLI
| t”(V)lﬁ(ﬁokm(s [ViT)F(V)aV

Flong-term(s:T) =€ Vin i (F10)

;T):17l, N:L_
N T

Flong-term (Sr

F.3.4 3Mmnupuyeckue pacnpegeneHua Ha GONbLUKMX MHTepBanax BpeMeHu!

CyLLecTBYOT HEKOTOPLIE NPEUMYLLECTBA NMPU 00bEAUMHEHUM OaHHbLIX, MOMYYEHHbIX U3 BCEX CKOPOCTEN BETPA, W Mo-
cnenytollero nogbopa hyHKUMA pacnpefeneHns ansa cKoMBUHUPOBAHHBIX AaHHbIX. OgHUM M3 METOOOB, NpefHa3HadYeH-
HbIX ONA 3TOr0, ABNAETCH BbIYUCMNEHUE ANA KaXO0W BbIBOPKM CKOPOCTU BETPa pAaa MOLENMPOBaHUIA HA OCHOBE (YHKLIW
pacnpegenenns Beinbynna (Mnn nHoi noaxoaswen pyHKumn):

Nsims(vk) = Ntolalpk' Py = f(vk )Avk’ Vin < V1 << VM = Vout' (F-TT)
Mocne MOOenupoBaHMA KM N3BNe4YeHnsa MakCMMyMOB BCE MaKCUMaribHble 3Ha4YeHWs, NonyyYeHHble M3 BCEX CKOPO-
cTen BETPA, Oﬁ'be,D,MHﬂIOTCFl B OTOENBHOE pacnpenenedne N paHxXupyrTca B COOTBETCTBUA C!

~ r
Flong-ierm (S.i) =—

T P =% Mot (F12)
Tam, rae s; — 3IKCTpeManbHas BeMUMHA j-i N0 BCeM CKOPOCTAM BeTpa;
r; — Sy paHr CPeAM Ny BGEX IKCTPEMYMOB, MOMYYEHHBIX N3 CKOMGUHUPOBAHHOTD pacnpeneneHus.

OOHUM U3 NOTeHUMAanNbHBIX HEeAOCTaTKOB OAHHOTO MEeToda SBMSAETCH TO, YTO AOMUHUPYIOLLME Harpysku, oBycroe-
NEeHHbIE BLICOKUMIM CKOPOCTAMMW BETPA, MOTYT MMETh O4eHb HEBOMbLIOE YMCIIO MOOENMPOBAHMIA, U3 KOTOPLIX HEOBXOAUMO
M3Bredb GoMblUMe BKCTPEMANbHbIE 3HA4YEHNs B XBOCTOBOW YacTy aMnMpuyeckoro pacnpegenenus. O6pawasack k aTomy
BOMPOCY, OOMOMNHUTENBHOE pacnpefeneHne Ha GoMbLIOM BpeMeHHOM MHTepBane MOXeT BbiTb BbIMUCMEHO C NMOMOLLLH
LOMNOMHUTENBHBLIX MOOENUPOBAHUIA ANA BbIBOPOK CKOPOCTeH BETPpa, MMEKLMX HU3KYH BEPOSTHOCTL. ToNHOEe Bpems Mo-
OenMpoBaHua AN KaX4oW BbIDOPKKM OOMKHO CNeaoBaTe eCTECTBEHHOMY pacnpenerneHuio ckopocTk BeTpa. Ho HekoTopoe
KOMMYECTBO HOBLIX IMMUPUYECKUX pacnpeneneHui Ana 6onblnx UHTEPBanoB BPEMEHN MOXET GbiTe COPMUPOBAHO C
MOMOLLBH 3arpysKeHHbIX Cry4aliHbiM 06pasoM JaHHbIX U3 BCeX BbIGOPOK, B KOTOPLIX MMeeTcsl Gonbluoe KONMUYecTBO MO-
denvposaHuid. [ocne Toro, kak 6yaeT cchopMUPOBaHO HEKOTOPOE KONWMYECTBO pacnpeaeneHuii Ans 60nbLMX MHTepBanoB
BPEMEHU, OHWU MOryT ObITb YCPEOHEHbI C LEnbi0 MoMy4YeHns eOQuHCTBEHHOW 0BbeauMHEeHHON yHKUMKM pacnpedeneHus,
KOTOpasa MOXET ObITk 9KCTPanonuMpoBaHa ana nonyyeHus bonee HU3KOMO YPOBHA BEPOATHOCTH.
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F.4 Kputepumn cxogmMmMocTH

F.4.1 OcHOBHbIe NONOXeHuA

B cutyaumm, korga BAY uvcnbIThiBaeT BO3LENCTBUE IKCTPEMAnNbHBLIX HArpy3oK, BaKHOCTb PasfnuYHbIX CKOPOCTEN
BeTpa M3MEHSETCA B 3aBMCMMOCTM OT Harpysku, kotopas beina nonyyveHa akcTpanonsuven. HekoTopele Harpysku, ob-
YCMOBMEHHLIE CKOPOCTAMM BETpa, BNM3KUMKM K HOMWHAaNEHOW CKOPOCTU BeTpa, npeobnaaatot, gpyrue — npeobnapatoT B
30HE OTKMIOYEHMS UMK ANA MHbIX CKOPOCTEW BETPA.

BaxHeim ycnoBuem obecneveHns cTabunbHOCTU AaHHOMO MeToda ABMNSeTCs TLaTenbHoe UCCneqoBaHue NpoekTu-
poBLKMKkom npeobnagarowmnx CKkopocTen BETpa ¢ Uenbio obecneveHna BbiNONHEHWA OOCTaTOYHOrO KONM4ecTBa Modenu-
poBaHWA.

Lns kaxgon ckopocTy BeTpa B uHTepeane ot (V, — 2 M/c) Ao CKOPOCTH OTKMIoYeHUA HeOBXoaMMOo MEeTL He MeHee
NATHadUaTV MOAENUPOBaHWI, a AN KaXaon cKopocTh BeTpa Huke (V, — 2 m/c) HeoBxoamMmo NonyynThb LWEeCTs MOAenupo-
BaHWA.

B kavecTBe gononHeHus k TpebyeMomy MUHUManNbHOMY YMCy MOAENMPOBaHNIA NS CKOPOCTel BeTpa B MHTepBane
ot (V, — 2 m/c) po cKOpoCTH OTKNIOHYEHUA A0MKEH BbITh Takke NPUMEHEH KPUTEPUIA CXOAUMMOCTH B COOTBETCTBUM C 7.6.2.
PexkomeHgyemoe 4MCno MOAEMWPOBaHWA OMpenenseTcs BblYMCIEHWeM OOBepWTENbHOrO WMHTepBana Ans CyMMapHOR
dhyHKLMM aMNUpUYeckoro pacnpegeneHns. Yucno MogenupoBaHuii cHUTaeTca GOCTaTOMHbIM, ECNWU AN KaXA0ro JOBEpH-
TeneHoro uHTepeana ¢ wupuHon 90 % Ha 84 %-Hom hpakTune aMnMprYecKkoro pacrnpegeneHva Harpysky rmobansHoro
Makcumyma MeHee, Yyem 15 % oueHkn 84 %-Horo ppakTung. 3TOT MHTepBarn MOXeT ObiTb OLEHEH C NOMOLLBLID METOA0B
3arpy3ku [57]), meTogomM BUHOMUaNbHOW oueHku [52], unu oH MoXeT BbiTb BHYTPEHHE OLEHEH KaK YacTb MCMOMb3yemMoro
MeTOoAa 3KCTPanonsaumu.

Ecnn akcTpemansHble 3HadeHns Bbiny nony4YeHsbl MHbIM METOAOM (HanpuMep, METOAOM MHOXECTBEHHbBIX MaKkcu-
MYMOB), KOTOPbIiA, B CpegHeM, NPUBOOUT K NONyYeHWI0 M 9KCTPEMYMOB AN Kaxaoro MogenvposaHus Ha 10-MuHyTHOM
WHTepBane BpeMeHnu, Toraa 84 %-Hein opakTune HeObXoAMMO 3aMeHnTL Ha p*, rae:

p* = (0,84)1m (F13)

KDHTGDHIZ CXOOMMOCTHW O0IKeH BbITb NMPUMEHEH UHOMBMAYaANbHO K KaXXJOoMYy pacnpeneneHnio Harpy3km Ha KoOpoT-
KOM WHTepBane BpeMeHW, Torga Kak pacnpegeneHue Ha fonbLom WHTEepBane BpeMeHn OOIMKHO ObITh nony4yeHo, Ucnonb-
3yA 06beguUHEHNE OaHHLIX NO CKOpOCTAM BeTpa A0 NOArOHKW, UMK BbINONHEHWEM NOArOHKKU NapaMeTpu4eCcKoro pacnpeae-
neHna K AaHHbIM, nony4veHHbIM N3 Kaxxaomn CKOpOCTHK BeTpa, Ao obbegnHeHus.

[MpumMeyaHue — Kputepuii cxogMMoOCTK cneayeT oueHnBaTh TONbKO Tam, rae 84 Y%-Hblid (hpakTuib 3HAYMTENb-
Ho npesblwaeT 0.

B mpouecce, koTopblii BkMoyaeT obobLlieHre, npeplwecTBylollee NOArOHKE, aMNUpUYECKe pacnpedeneHua ans
Harpy3oKk Ha 6oMbLIOM WHTepBane BpeMeHW C nocneqyowum obbeauHeHnemM Bcex BbIBOPOK CKOPOCTM BETPa MOTyT BbiTh
YCTAHOBMEHbI C MCNONMb30BaHNMEM aHaNorM4yHOro KpMTepUs CXOAMMOCTU, KOTOpbIV Gbin NpeanoxeH Bellle Ana pacnpege-
MNEHWIA Ha KOPOTKNX MHTEepBanax BpemMeHu. [1na npoBepkM CXOQMMOCTH Ha XBOCTOBOM y4acTKe aMNUpMYecKoro pacnpeae-
nNeHus, BenuyvHa hpakTUns, Npu KOTOPOM HanaraeTcsl KpUTepuin CXoAMMOCTH, A0MKHa ObiTh Bbille BEMUYUHBI DpaKkTUnis,
COOTBETCTBYOLWEro NtobomMy KOHKPETHOMY «KorneHy» (4acTo HabnhaemMomMy SBNEHUI0) B 3MAUPUYECKOM pacrpedeneHum
Ha BomnbLWOoM MHTepBane BpEMEHH.

F.4.2 OueHka thpaKkTUnA Harpysku

*Kenaemblit ppakTuns Harpysku L,, COOTBETCTBYIOWMA YCNIOBUIO HENPEBLILIEHNA BEPOATHOCTU P, OLEHMBaeTCs
crneayowmm obpasom.

Ynopagodneaem Bce 3HaYeHUA HAarpy3oK Mo BO3PacTaHUIo Tak, YTo Sy £ 5, < ... £ S, ANA M UMEIOLLUXCA 3HAYeHUIA
pe3ynsTaToB MogenvpoBaHus. CneayeT 3aMeTuTb, YTO M OOMKHO BelTb paBHO KOMWMYECTBY MOOEMUPOBAHMWA, B Cry4ae
npuMeHeHns rmobanbHoro MakcuMyma.

[Ons nioboro ycTaHOBNEHHOTO p Heobxoaumo yBeauTbes, YTO MOXHO HAWTK Takoe Lernoe Yucno i (rge 2 <7< m), uto

i1 i
<p< ;
m+1 m+1

(F14)

JomkHo GbiTe obecnedeHo Hanvyve OAOCTATOYHOrO KOMWMYEecTBa 3KCTPeMyMoB m. [Jna aToro cneayeT BbINOMHWATE
A0CTaToqHOE KONMYecTBO MOOENMPOBAHWIA TaK, YTODObl BbllenpuBEeaeHHOe HEPAaBEHCTBO UMENO MecTO W YMcno i Bbino
HaaeHo. 3aTeM cneayeT BhIMONHUTL OLEHKY pakTUna HAarpy3ku BelMUMCNEHWEM NMUHENHBIM MHTEPNONUPOBAHWUEM Criedy-
rowum obpazom:

ép =91 +[p(m+1)—(i —1)](3,‘ —Sf-71), roe 2<i<m. (F15)

F.4.3 [loBepuTenbHbIe rPaHULbI
JoeepuTtenbHele rpaHuLbl oleHuBaloTea Tak, YTobbl 90 %-Helii AOBEpUTENLHLIA MHTepBan 84 %-Horo dpakTuns
Sy COOTBETCTBOBAIN YCMNOBMIO:

S0,84:0,05 — S0,84:0,95 -

0,15. (F.16)
Sp g4
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WHtepean (80‘84;0!05, 80!84;0_95> npeacTasnaet xenaembiid 90 %-Hblil AOBEPUTENbHBIA UHTEPBAT.

F.4.4 OnpegeneHve AoBepUTEeNbHLIX MHTEPBaNoB MEeTOAOM 3arpy3ku

Mpw ncnone3oBaHK Ana HOPMUPOBAHNA OOBEPUTENBHLIX MHTEPBANOB Npoueaypbl 3arpy3ku, M3NoKeHHoW B [57]
u [55], BHavane GepeTcsA nepBUYHbLIA HaBop AaHHbIX HA P MOGaNbHLIX MaKCUMYMOB (My, My, Mg, My, Ms, ..., M) U NO-
BTOPHO crny4aiiHbiM 06pa3om BeINOMHAETCA NepeBbiGopka ¢ 3ameHoi Ansa chopMUpOBaHWA HOBOTo Habopa (my*, my*, my*,
my*, mg* ... mp*) W 3arpyska nepeBbIBOPKU TAKOro e pa3Mepa, YTo U NepBoHa4ansHbeli obpasey. CrnegyeT y4uThIBaTb,
YTO 3arpy3ka nepeBbIDOPKU JOMKHA ObITb COCTaBNEHa M3 NMOBTOPSAIOLLMXCS BEMWYUH U3 NepBoHaYanbHoro obpasua, ana
KaxkOon nepeeblBopkW AaHHble BeIBUpaloTes cryvaiHbiM 0bpasom ¢ 3amellennem. [MNpouenypa noBTopseTea Ao Tex nop,
noka He cpopmupoBaHo Gonblioe konuuecTeo Ny, 3arpyxeHHbix nepeebibopok. M3 kaxagoro s aTux HabopoB gaHHbIX P
oTAENbHO MoeT BbITh nonyyeH 84 %-Hbli dpakTunb. Ma atux N oueHok coctasnaetcs Habop (14, Iy, s, Iy, 15, .., Iy,) AO-
BepuTerbHble MHTepBankl MOryT BbITe onpedeneHbl OBbIYHBEIM METOAOM YyNopsagoYeHneM AaHHbIX. TW MHTepBarsl 3aTem
MOryT BbITb NOACTaBMNEHbl B YUCnUTeNb hopmynsl (F16). OueHka 84 %-Horo chpakTuns, Nony4eHHoro U3 nepeoHaYarnk-
HbIX JaHHbIX, NPeACTaBNAeT 3HaMmeHaTens opmynel (F 76).

[nsa BbINONHEHWA HAOEXHON OLEHKN AOBEPUTENBHBIX rPaHnL MOXET BbiTb 4OCTATOMHBIM BbIMOMHUTL HE MeHee 25
3arpyaok nepesblbopok. OgHako 6onbluee konvyecTso, Gnuakoe k 5000, npuBoanT Kk Bonee HageXHbIM OLEHKaM.

F.4.5 JoBeputenbHbie MHTEPBarnkbl, OCHOBaHHbIe Ha BMHOMMWaNbLHOM pacrnpegeneHuun

OnpegeneHue JoBEpUTENbHbBIX MHTEPBArioB MeTogoM BUHOMUanNbLHOro pacnpeaeneHus (cMm., Hanpumep, [55]) B Bbl-
YUCMINTENBHOM OTHOLLEHWN MeHee TPyOoeMKOoe, YeM BblYWMCrseMble METOAOM 3arpy3ku. 3Ta 3KOHOMKS Mony4yaeTcs 3a
cyeT TabynupoBaHWUA NapamMeTpoB AN BbiYMCNEHUS BUHOMMHAMNBHBIX JOBEPUTENBHBIX MHTEPBANOB, YTO AAET pesynsTaTt
Ans 6onblUMHCTBA OBbIYHBIX CMYYaEB.

B tabnuue F 1 gaHel 3Ha4eHns napamMeTpoB, HeoGxoguMbIX ANs onpegeneHs 4oBepUTeNbHbIX MHTepBanoe MeTo-
JomM BuHoMuansHoro pacnpeneneHus ang cryyasa 90 %-Horo 4OBEPUTENBHOIO MHTEpBana Ha 84-M NPOLEHTWME HAarpy3ku.
KonuyecTBo MogenvpoBaHui UMeeT nopsaok ot 15 ao 35 ana kaxaol BIBOPKU CKOPOCTK BETPA.

Tabnuua F71— lNapameTpbl, HEOBXO4MMbIE ONA ONpegeneHna NoBepUTENbHLIX MHTEPBANoOB METoAoM BUHOMMAaNb-
HOro pacnpegeneHus

[ins 90 %-Horo [oBepUTENBLHOrO MHTepBana Ha 84-M NPOLEHTUNE Harpy3kn
Yucno mogenuposaHun K* Iy A B
15 9 14 0,50 0,32
16 10 15 0,27 0,19
17 11 16 0,10 0,03
18 11 16 0,87 0,96
19 12 17 0,58 0,90
20 13 18 0,35 0,83
21 14 19 0,16 0,76
22 14 20 1,00 0,69
23 15 21 0,69 0,60
24 16 22 0,45 0,50
25 17 23 0,25 0,39
26 18 24 0,08 0,26
27 18 25 0,85 0,12
28 19 25 0,58 0,98
29 20 26 0,36 0,91
30 21 27 0,18 0,83
31 22 28 0,02 0,75
32 22 29 0,75 0,66
33 23 30 0,51 0,56
34 24 31 0,31 0,44
35 25 32 0,13 0,32
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MapameTpbl Tabnuubl F 1 UCNOMbL3YTCA B MPOEKTHBIX pacyeTax, KOTopble COCTaBIEHL! C y4eToM obecrneyeHuns
90 %-Horo goeepuUTenesHOro MHTepBana ana 84-ro npoueHTunsa 10-MUHYTHOrO Makcumyma. PacyeTHoe ypaBHeHue umeet
BUA:

(X —x)= (x',,= =X )+B(x(m). —XI,)—A(x(kH). X ) (F17)

roe [*, k*, A v B UMeloT 3Ha4yeHus1, npueeneHHsle B Tabnuue F 7 B 3aBUCMMOCTM OT YUCNA BbINOMHEHHbIX MOAENMPOBaHWIA,
* * * *

a X", Xe1)"s X" W X(jepq)" MONYHEHBI U3 YNOPAAO4EHHBIX CMOAENMPOBAHHBIX 3KCTPEMYMOB. PesynbTaTthl gaHHOro pacyeTta

OOon¥Hbl BbITe BREOeHb! B hopmyny (F. 16) ona NnpoBepky YCNoBMUA CXOOUMOCTU, rae

S0,84005 ~S0,84095 = X ~ Xi- (F18)

F.5 ObpaTHbIA MeTo MO NepBOMY NPUBNUXKEHUIO

AnsTepHaTVBON TpagULMOHHBIM METOAaM 3KCTPanonsuun ANMTENbHO AEWCTBYIOLLMX Harpy30K SIBNSETCA UCMomnb-
30BaHWe obpaTHoro mMetoda HagexHocTu nepsoro nopagka (Inverse first-order reliability method (IFORM)). B paHHom
MeTofde MopenupoBaHue TypOyneHTHOCTU M peakuMid Harpy3ok BbinonHawT ana ycnoeuin HMT. [Ina ckopocTel BeTpa B
nHTepeane (V, — 2 M/c) 10 CKOPOCTW OTKMHYEHWA AOMKHO GbiTh BbINOMHEHO He MeHee 15 MoaenupoBaHuiA. 3aTem J0MKHbI
ObITb YCTAHOBNEHbLI CKOPOCTU (CKOPOCTL) BETPA, KOTOPLIE BhI3LIBAKT CaMble BbICOKWE HArpy3kv (Harpysky).

BkcTpanonauns yHKUWIA pacnpeaeneHns Ha Manblx MHTEpBanax BpEMEHU K YPOBHIO BEPOATHOCTU, COrMacoBaH-
HbIM ¢ 50-NeTHUM NeprvofoM NOBTOPAEMOCTU Harpy3KkW, AaeT Harpyaky, BO3HUKaloLLyo oauH pa3 B 50 net u, B gansHen-
Lem, ucnonb3yeTtcs B pacyeTHoM cnydae PCH 1.1.

Kputepuit cxogumocTtu ansa IFORM aHanornyeH npuMeHseMbIM B ApYTrMX MeTodax aKCTpanonauum, oTMYnem aB-
naeTcs HeobXxoaMMOCTb OLIEHKM AOBEPUTENbHbBIX MHTEPBANOB AN (MYHKUWA pacnpedeneHna Harpy3ku, BO3HMKaOLWeR oT
YCTaHOBINEHHLIX BaXHbLIX CKOPOCTEW BETpa (4acTo TONbKO ANst €AMHCTBEHHOW CKOPOCTH).

Teopusa npumeHeHusa obpaTHoro MeTtoda no nepeomy npubnkeHuio (IFORM), koTopein ocHoBaH Ha npeobpaso-
BaHUW CrnyYanHbIX (OU3NYECKUX NEPEMEHHBIX K CTaHAApPTHOMY HOpPMAanbHOMY pacnpeneneHuild cnyYanHbiXx NepemMeHHbIX
[56], xopowo onucaH B npuMmepe [57] 1 MOXEeT NpMMEHATLCH AN OLUEHKW pacnpegeneHuid Harpysok BOY Ha Bonbmx
VHTepBanax BpemeHu ans ycnosumia HMT.

[MpumeHeHne metoga IFORM gnsa skcTpemManbHbIX Harpy3ok B3Y cocToUT B BbINONMHEHWMM CNEAYLMX LIAaroe:

a) ebinonHaT 15 ModenvposaHuii Ans BeIGOPOK CKOPOCTU BeTpa B UHTepeane (V. — 2 m/c) Ao cKopocTy OTKIIYe-
HUS;

b) BeigensioT BeIGOpKKW, AakoWmMe HAUboNee BbICOKUE 3HAYEHUS MaKCUMYMOB;

C) yny4llawT pesynkTaTtel MICCNEAOBaHUS BbIMONHEHUEM Apyrux 15 MoaenvMpoBaHuin Ana BeIBOPOK, NONYyYEHHBIX B
ware b).

[ToBTOPHO BBIOENAT OOMUHMPYIOLWME pacHeTHbIE 3HAYEHWS CKOPOCTEW (CKOPOCTWU) BETPa V¥, KOTOPbLIE BbI3bIBAKT
camoe DonbLIoe HarpyxeHue.

Y6expawTca B JOCTATOYHOCTM KONUYECTBA BbINOMHEHHBLIX MOAENVMPOBAHWIA AN aKkTyanbHbIX CKOPOCTEN (CKOPOCTK)
BeTpa no cobniofeHuo ycnoeusa HenpeebiweHns 15 % oueHku 84 %-Horo hpakTuna 4oBEpUTENBHBIM UHTEPBANOM LUMPU-
Hoi 90 % Ha 84 %-HOoM hpakTune aMNMpUYECKoro pacnpeneneHna Harpy3km rmobaneHelX MakCUMymMoB;

d) BBINOMHAKT aHanW3 Ans KOPOTKUX WHTEpBanoB BPEMEHW TOMbKO ANA BblIOOPOK (BbIBOPKK), YCTAHOBMEHHOIO B
ware c). TpebyeMbln hpakTunb pacnpegeneHns Harpy3ku Anst 370 BblBOPKU BbIBOAMTCA W 3aBMCUT OT 3HAYEeHUsA YPOBHSA
BEPOSATHOCTH.

WMcnoneaya cyHKUMo pacnpegenenus Panes, BoIMUMCNAT

Up= o-1R (v7)]. (F19)
BepoaATHocTe npeBbilwenns B TeyeHne 10 muH oguH paa 3a 50 net p; = 3,8 - 107, uto cooteeTcTRYET [} = 4,95.
PeluatoT ypaBHeHne

Us = [BQ—U12]1/2. (F20)
BeiumcnaioT dpakTunb Harpysku Pg = O(U,), cM. Tabnuuy F2.
OnuTenbHo AenCTBylOLIan Harpyaka AenaeTcs gpakTunem Pg pacnpefeneHns CKopocTu BeTpa B Bbibopke v* Ha

MarnoM MHTepsane BpeMeHW. [Ina AOCTMKEHUS NOAXodALLero hpakTUnsa MoXeT noTpeboBaThCcsa BhINOMHEHWe 3KCTpano-
NAUKN.
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Tabnuuya F.2 — BeposTHOCTU KpaTKOBPEMEHHOMO NPEBLILLIEHUA HArpy3KkU Kak yHKUWS CKOPOCTU BETpa Ha BbICOTE
OCW BETPOKOMeca And pasnuyHbiX Knaccoe B3Y npu ucnons3oBaHuyM oBpaTtHOro Metoaa HadeXHOCTH NepBoro nopaaka

(IFORM)

v*, m/c 1-Pg, knacc | 1-Pg, knacc Il 1-Pg, knacc Il
5 591E-07 4,95E-07 4 42E-07
6 4,86E-07 4,24E-07 3,94E-07
7 4,26E-07 3,90E-07 3,80E-07
8 3,94E-07 3,80E-07 3,91E-07
9 3,81E-07 3,90E-07 4,24E-07
10 3,83E-07 4,17E-07 4,84E-07
11 3,97E-07 4,64E-07 5,78E-07
12 4,24E-07 5,36E-07 7,20E-07
13 4,66E-07 6,38E-07 9,33E-07
14 5,26E-07 7,85E-07 1,26E-06
15 6,08E-07 9,97E-07 1,75E-06
16 7,20E-07 1,30E-06 2,54E-06
17 8,71E-07 1,75E-06 3,82E-06
18 1,08E-06 2,43E-06 5,93E-06
19 1,36E-06 3,46E-06 9,54E-06
20 1,75E-06 5,06E-06 1,59E-05
21 2,31E-06 7,60E-06 2,74E-05
22 3,10E-06 1,17E-05 4,89E-05
23 4,25E-06 1,86E-05 9,02E-05
24 5,93E-06 3,03E-05 1,73E-04
25 8,45E-06 5,06E-05 3,42E-04
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MpunoxeHuwe G
(cnpaBo4Hoe)

OgHOBpeMeHHO AelCTBYIOLWMWE HArpy3Ku

G.7 OCHOBHbI€e NOMNOXEeHWA

[ns noapobHOro CTPYKTYPHOrO aHanM3a KOHCTPYKTUBHBIX 3NeMeHTOB B3Y 0Bbi4HO MCMOMb3yioT MeToL KOHEYHbIX
3MNeMeHTOB MMV MHYIO NOAXOMALLYH pacHeTHYH MOAent ANA onpeaerneHws OedcTBYWNX MECTHbIX HanpskeHuid u ae-
chopMaLuii, BOSHUKAIOLLWX B PE3YNETATe BHELLUHWX Harpy3oK, NPUNOXeHHbIX K aNeMeHTam KOHCTpyKumu. Kak npasuno, Ta-
KoM MeTo[] yCTaHaBnuneaeT Noaxoasilee BHyTPeHHee cevyeHne, B KOTOPOM AeNCTBYIOT NPUNOXKEHHbIe Harpyaku, Hanpumep,
ceyeHue ONOPHOTO NOALIMMHUKA MeXaHW3Ma NOBOPOTa MOHAONbL! NPY ONPefeneHn HarpyxeHus 6alliHn B BepXHer 4acTu.

B naHHOM cnyyae rpaHU4HbIE YCTOBUS HAarpY)eH!s ONpefensioT WecTk CUNoBbIX (akTopoB: Tpu younus F,, F, u
F, v Tpu momenta M,, M, n M,.

[ns ynobcTea NpUHATO, YTO 0ck X 1 Y HaxodAaTCs B NNOCKOCTW AeCTBUA Harpy3oK, a ocb Z nepneHaukynapHa K
AaHHOW NNockocTW. [INa onMcaHua cry4aes aKCTPEMAansHOMO HarpyeHus NCnonbayioT MaTpyLy HarpysoK, KOTopyto, Kak
npasuro, NpeACTaBnsioT B BUE, NPUBEAEHHOM B Tabnuue G.1.

Tabnuua G.7— MaTpuua akcTpeManbHOro Harpy>XeHusi

Fy Fy F, M, My M, F 0 M 0

Makc.

MwuH.

Makc.

MwuH.

Makc.

MwuH.

Makc.

MwuH.

Makc.

MuH.

Makc.

MwuH.

Makec.

Makc.

B pgaHHoin Tabnuue kaxabii cTonbel, NpeacTaBnaeT BENUYMHY hakTopa Harpy3ku, koTopasi Bo3pacTaeT BBEpX.

Kaxgblin pag npeacTaensaeT BenuynHbl OQHOBPEMEHHO AENCTBYIOLWMX HArPY30K (T. €. BCe BENMUYMHBI, BOZHUKAKOLLME
B O[IHO W TO }Ke BPeM#), a 3alUTPUXOBaHHbIE KNETOYKM NMOKa3bIBAKT T€ KOMMOHEHTLI HArpy3ku, KOTOpble UMEKOT MaKcUMarb-
HOE 1 MUHUMAIbLHOE 3Ha4YeHWe, KaK MoKasaHo criesa.

[aHHble MakcMManeHbIe U MUHMMaTbHbLIE HArpy3kn 3aKkpbiBalOT BECh OMAna3oH 3HaYEeHUN ANA KOHKPETHOro CUro-
BOro paktopa.

[anee onpenensioT peaynsTUPYIOLLEE MECTHOE HanpsKeHue unuv aedopMmauuio ¢ NoMOLBK BbIBpaHHOW CTPyK-
TYPHOW MOAENK, UCMONb3yA KaxObli U3 panoB. [ocne Yero NonyyYyeHHoe pe3ynbTUPYIOLEE MECTHOE HamnpsKeHue Wnn
nedopmMaLMio CpaBHUBAKOT C NOAXOOALMMU KPUTEPUAMW Pa3pyLLUEHNS.

Ecnu KOHCTPYKLMOHHAA XECTKOCTb W MPOYHOCTL MOA BO3OEWCTBMEM HAarpy3ok, nexallux B MIOCKOCTU CEYEeHMs,
CXOXW ANA pazHoHanpaBneHHbIX Harpy3ok, Hanbonee THKENbIA Cny4Yan Harpy>KeHUs MOryT AaTb KOMMOHEHThLI Harpy3Ku,
OEWCTBYIOLLME BOOML OCEN X U ¥ U MMewluue bonbluve, HO He camble Donbluve 3HaveHus. Takum obpasom, BenudMHa
CYMMapHOro BEKTOpa Harpy3ku, Nexallero B MocKOCTWM CeYeHNs1, MpeacTaeneHa B 4o6aBoYHbIX CTONOLAX B NpaBon 4acTu
U B HUXKHUX paaax Tabnuuebl.
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[eicTByIOLIME B NNOCKOCTU HArPYXXEHUA Pe3ynbTUPYIOLLME CUMIOBLIe (hakTopbl ONpedensatoT no hopmyne

FR=,/F3+Ff n MR=‘/M;°;+M§. (G.1)

YrnoBele NapameTphl 3TUX PeaynsTUPYIOLWMX 3HAYeHWI Takke onpeaensiioT no gopmMyrne

OF =arctan (F, /F,) n 8y =arctan (M, /M,). (G.2)

3Ha4yeHWa coCcTaBNALMX HArpysku, NpeacTaBneHHsle B Tabnuue, 4oMmkHb BbiTe ONpefeneHsl Ha ocHoBe nocne-
OYIOLEero aHanmaa BpeMEHHbIX CEepUiA ANa LeCTH KOMMNOHEHTOR Harpy3kW, OnpedeneHHbIX Kak pesynsraT peanusauum B
nonHoM obbeme AMHaMUYECKOro MogenupoBaHusa B3Y.

B aTOM aHanvase BpeMeHHbIe CepuM UCCNEAYOTCS Ha MakcUMarbHble U MMHUMATbHBIE 3HAYEHWS KaX[aoro CUnoBsoro
dakTopa, a TaKkKe BbISBNSAKTCH MAaKCUMarnbHbIE 3HAYEHWs Pe3ynbTUPYHOLLMX HAarpy3okK.

BenuuuHbl Harpysok, OeACTBYOLWME OOHOBREMEHHO U CBA3aHHbIE C KaXOO0W COOTBETCTBYHLLEH TOYKOW BPEMEHMW,
3aTeM BHOCSITCS B COOTBETCTBYOLLME psabl Tabnumupbl.

KaxgbliA U3 cny4aeB HarpyKeHus, NpUBeAeHHbIN B pazaene 7, aHanuaupyroT paccMoTpeHHbIM obpa3om. 3atem ca-
Mbl€ 3HAYUTENbHbIE AKCTPEMATbHbIE HArPY3KW B KaXA0M paay ANA pas3nuuHbIX Cry4aes HarpyKeHua UCrnonb3yloTea npu
onpeaeneHnn NonHoro CrnekTpa Harpyaki COOTBETCTBYHLLErO anemMeHTa BAY.

Hwxe npyBeaeHsbl ABa UCMonb3ayemMbiX nogxoaa. Cneoyer 3amMeTuTb, YTO Heobxoaumo obecnevnTs akKypaTHOCTb
ANA NoNy4YeHUs KOHCepPBATUBHLIX OAHOBPEMEHHO AEWCTBYIOLLMX HArpy3okK.

G.2 MacwTabupoBaHue

HaHHbIA Nogxod BKMNKYaEeT cneayrLLmMe warm:

- ANs KaXO0ro NnonepeYyHoro CeYeHns M CUNOBOro hakTopa ogHa Belbopka paccMaTpUBaeMOoro Crnyyas Harpy>xeHus
JOMmKkHa cogepXaTb MakcuManbHy yaenbHY Harpyaky;

- BPEMEHHbIE CEPWM, U3BNEYEHHBIE N3 AaHHOW BbIDOPKW, AOMKHBI UMETH OTKNOHEHWe He Gonee =5 % makcumyma
BbiOpaHHOW yOEnbHOW Harpys3ku;

- MakcumarnbHbIe 3HAYEHMA 3TUX BPEMEHHbBIX CEpUiA NPUBOAATCA K YAEMbHLIM 3HAYEHUAM Harpy3sku. [MonyyYeHHbIN
maclTabHbIf hakTop 3aTemM MpUMEHSeTCA Ans BblGpaHHbIX MakCUMYMOB BPEMEHHLIX CEPUA KO BCEM OLHOBPEMEHHO
OEWCTBYIOLMM (hakTopaMm Harpyaku;

- ANs Ka¥aoro cunoeoro cpaktopa AomkHa BbIT MONyYeHa oaHa Cepusa AaHHbIX ONA KaXO0ro cnyyas HarpyxeHus,
YTOBbI BEINOMHUTL PACYET MO YCMOBUAM SKCTPEMANBHOMO HarpyeHus;

- ANs NONMyYeHUA MAUHUMArbHbBIX 3Ha4YEHWA NpoLieaypa BbINOMHAETCA aHanorM4Ho.

G.3 YcpepHeHue

[aHHbIi Noaxod BKIYAET creaytolue Warm:

- ANS CNyMaeB HarpyXeHWs, UMekLmMx Bonee oQHOM peannaaunn, NONHYK MOMOXUTENLHYIO HArpy3Ky paccYuTbiBa-
0T KaKk cpeaHee 3HaYeHWe MaKCHMYMOB Kaxaoi peanusauum,

- OAHOBPEMEHHO JENCTBYIOLLME HArPY3KM PACCHTLIBAIOT KAk CPEOHWE 3HAYEeHWs MOMHbIX, OAHOBPEMEHHO OSHCTBY-
IOLLMX BETNUYMH KSKO0N peanusauui. 3Hak OQHOBPEMEHHO AeiCTBYIOLMX HArpy3oK onpenensainT B COOTBETCTBUM CO 3Ha-
Kamy OQHOBPEMEHHO Ae/CTBYIOLLIMX HArpy3oK B paccMaTpuBaeMoi peannaauum ¢ HambonbLUen Harpy3koi;

- NpegensHy OTPULATENBHYH HarpysKy pacCcuMTLIBAIOT Kak cpeaHee 3HadeHre MUHUMYMOB KaXKOoi peanusauum.
OOHOBpeMeHHO AeWCTRYIOWME OTPULIATENBHBIE HArPy3KW PacCHUTLIBAKOT aHaNorMyHO NOMOXKUTENBHEIM Harpyakam;

- B Ka4ecTBe npenensHOW MOMHOW Harpyaku BepyT MakCUMAanbHY M3 NOSHbIX BEMUYWH CPegHWX 3HavYeHWid Mak-
CMMAnbHBIX U CPEAHUX 3HAYEHUA MUHUMArNbHBIX HArPy30K, OMUCAHHLIX BbILWE, C COOTBETCTBYIOLMMN OLHOBPEMEHHBIMU
BENUYMHAMU.

91

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 97 /142
CTpanuua ookymeHTa - https://GostExpert.ru/gost/gost-54418.1-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68258
https://gostexpert.ru/gost/gost-54418.1-2023?utm_source=pdf&utm_medium=68258&utm_term=page

FOCT P 54418.1—2023

Mpunoxenne H
(cnpaBo4Hoe)

Onpe,qeneHMe YacTHbIX KO3 PULMEeHTOB 6e3onacHocTU MaTepuvanoB U pacyeTt NPO4YHOCTH
Ha OCHOBE pe3ynkLTaTtoB UCMbITAHUNA

H.1 ObLwmne nonoxeHUs

HacTosdwee npunoxeHwe BKNIOYAET PYKOBOACTBO BbIOOPOM YacTHbIX Ko3dhduumeHToB Be3onacHOCTM ANns MaTepu-
anoB B H.2—H.6 n cTaTCTUYECKUM aHann3oM UCNbITaHWIA No NapaMeTpam v CONpoTMBIEHUSM MaTepwanos B H.7—H. 12.
Pasgensl H.8—H. 11 ocHoraHbl Ha FOCT P MCO 2394 (cm. Takke [58]).

H.2 3apaHHbLIA YpOBEeHb HaAEXHOCTHN

[na kanubpoBKM YacTHbIX kKO3 OULMEHTOB HE30MacHOCTM HaEXHOCTL OLEHUBAIOT Yepe3 BEPOATHOCTL De30TKas-
Hol paboTel Pg = (1— Pg), rae Pp — 270 BEpOATHOCTL OTKa3a Ans YY4TeHHOro pexMa oTkasa B npejenax ycTaHOBMNEeHHOro
oTyeTHoro nepvoga. Ecnn paccuutanHas BepoATHOCTh OTKasa Borblue, Yem yCTaHOBMNEHHOe 3afaHHoe 3HaueHue P,
KOHCTPYKLMIO CriefyeT paccMaTpuBaTh Kak HEHAaOEKHYH0.

Takke HaeXHOCTb MOXHO OLIEHWTL Yepes MHOEKC HaeKHOCTH [3, KOTOpLIA cBA3aH ¢ Pr thopmyrnoin

Fe = ®(-B). (H.1)

PacyeTHoe 3HaueHue BEPOATHOCTK OTKa3a ONA NPOEeKTUPOBaHWA KOHCprKLI,VII?I nog SKCTpBMaJ'IbeIFI pexnMm 1 pe-
XKWUM YCTanoCTHOroO pa3pylleHua Ha BazoBbIn nepnog B 04gWH rod CoCTaBnAeT!:

Pt =5.10"% (H.2)

COOTBETCTBVIOLLIBE.‘ pac4yeTHoEe 3Ha4YeHne MHOeKca HaaeXHOCTU Bt cocTtaenser 3,3.
HDEJJ.I'IOJ'IEFB.ETCH, YTO NpU UCNONb30BAaHUN paCyeTHbIX 3Ha4YeHun PUCK And YyenoBevyeCkux KU3HEen B Crny4vae OoTKasa
anemeHTa KOHCTPYKUKMK HWYTOXHBIA U 3a4aHHbBINA YPOBEHb HAOEXHOCTKW COOTBETCTBYET KnacCy HageXHoCTH anemMeHToB 2.

H.3 NapameTpbl GesonacHocTH
Mopenb conpoTUBNEHUS NOMNY4aloT, CNonb3aysa 0By Moaens

R = bsR(X,a), (H.3)

roe R(X, a) — npencrtaeBnsaet cobol Modens CONMPOTUBIEHMA COMMAacHO ONpedeneHnio B COOTBETCTBYIOLLEM CTaHOdapTe
Ha KOHCTPYKLMW W MaTepuans;
X — napameTp(bl) NPOYHOCTK (M XKeCcTKoCcTW) MaTepuana. Kaxablii 13 napaMeTpoB NPOYHOCTM MOAENMpyeTCa
Kak norapucMmUYecKkm HopMansHO pacnpeneneHHan cToxacTU4eckan nepeMmeHHas ¢ KoadpuumeHTom Ba-
puvauumn V.
a — reomeTpuyeckuin(e) napametp(bl);
3 — MOrpeLHoCcTs MOLENW, CBA3aHHAaA C MOAENbI0 CONPOTUBNEHWSA (MOXKET ONpPEedensATLCS C UCMONb30BaHNEM
MeTo[a, onucaHHoro B H.12), Mmodenupyetcs Kak norapudMmyecku HopManbHO pacrnpefeneHHas croxa-
CTUYecKasi NepeMeHHas co CpesHUM 3HadeHnem 1 v koatbdmumeHTom Bapuaumm Vi,
b — YKNOH B MOAENX CONPOTMBMEHUS, MOXKET ONPEnEensaTLCs C UCMONb30BaHWeM MeToada, onucaHHoro B H.12.
Ha ocHoge (H.3) pacueTHoe 3HaueHWe ConpoTUBNEHUA R MOXHO ONPeAeniThb C MOMOLLLIO TPEX MOAENEN.
a) mogent 1, B KOTOPOW OnpegensioT pacyeTHble 3Ha4YeHWsa CONpPOTMBIEHMH, UCMOMb3Ys pacHeTHble napameTphl
NPOYHOCTN MaTepuana:

_ R(Xy, aq)

Ya

Ry (H.4)

rne ay — pacyeTHblie 3Ha4eHWUA reOMEeTPUHECKNX NapamMeTpoB;
Xd — pac4eTHble 3Ha4YeHWA napaMeTpoB NPO4YHOCTH,
Y — YacTHbIN KOSCbeIALI,I/IEHT 6e30nacHOCTK, OTHOCALLMIACA K NnorpewHoCT Mogenn conpoTuBrneHns, BKN4Yas yKNoH
B MoAenn conpoTBNeHnAa.

Ecnu B aTOi MOZEnW ConpoTMBIEHWUA UcnonbayeTcs Bonee ogHOro NapameTpa NPO4HOCTM, TO PACUYETHbIE 3HAYEHUS
NPUMEHAIOTCSA OIS KaXK40ro napaMeTpa NpoYHOCTU, YKa3aHHOro B ypaBHeHun (H.4).
PacueTHble 3Ha4eHNA NapaMeTpoR NPOMHOCTK Xy OnpeaensioT no dopmyne

X
Xg=n—" (H.5)
m
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roe n — NepeBodHON Ko3hMULIMEHT, yHUTLIBAIOLLIMIA BO3AEVCTBUA ANUTENbHOCTY Harpy>KeHus, BO3OeNCTBIA Bnaru, Tem-
nepatypbl, MmacwtabHble adpekThl;

X\, — HOpMaTMBHOE 3HaYeHWe napameTpa NPOYHOCTK, 0BbIMHO onpeaensaeMoe 5 Y%-HblM KBEHTUNEM;

Ym — HOPMartvBHOE 3Ha4eHMWe 3anaca NpPOYHOCTH, 3aBUCALLETD OT ko3 duLmeHTa Bapuauumn Vy.
Ecnu mogens conpoTvBnenunsa NuHerHas B napameTpax npo4HocTy, 1o Ry = R(X, a4) v X, Ana kaxzoro 13 napa-
METPOB NPOYHOCTY MNOMYHaETCs 38 CHET UCTMOMNL30BAHUA HACTHOTO KOIMMULIMEHTA Yy = YV 4.

HacTHbI KoahpULMEHT 6E30MaCHOCTM ¥, 38BUCUT OT MOrPELIHOCTH MOLENM COMPOTUBNEHWUA, BKITOHYAA YKITOH:
Ts

L (H.6)

{A—b

rae Y. — 4acTHblA koadpuumneHT 6e30nacHoCTH, 3aBUCALLMIA OT NOrPELLUHOCTM MOAENW C KO3MULMEHTOM Bapraunm V6
6e3 yyeTa yKrnoHa B MOAENW CONPOTUBMEHWS;

b) mogenb 2, B KOTOpOW ONpedenstoT HOPMaTUBHOE COMPOTVMBEHWE C UCMOMb30BaHNEM HOPMAaTWMBHLIX 3HAYeHUN
napamMeTpoB NPOYHOCTU MaTepuana, nocrne Yero pacHeTHoe 3HavyeHWe COMPOTUBIEHUS ONpedenstoT no dopmyne
_ R X&)

M l

Ry (H.7)
roe Yy — YacTHbli KoadduLUMeHT 6e30nacHOCT ANA COMPOTMENEHUSA, OTHOCALLErocs K MOrPeLHOCTH COMPOTUBIEHMA,
NOrpeLHoCTE B NapaMeTpax MaTepyanos, NOrpeLlHoCTs B MOGENN CONPOTUBNEHUS U YKITOHE.

OB6Lwad norpelHocTs CONPOTUBMNEHUS 3aBUCUT OT NOTPELHOCTU Mo4enu &, YKIoHa MOAENU CONPOTUBMNEHUS U NO-
rPELLHOCTH, CBA3aHHOW ¢ napameTpamMu npo4HocTy X, HecMOTpst Ha doyHKUMIO conpoTuBneHus R(X, a). KoadpduuneHTsl
6esonacHOCTM Marepuana paccHuTbiBaloT no popmyne

Y5TRm
M= (H.8)
b
he Yo, — YyacTHLIV KoahduumneHT 6e3onacHOCTy, 3aBUCALLMIA OT NOrPELUHOCTA COMPOTUBNEHWA C KOADMPULNEHTOM Ba-
puauumn Vg, 0T napameTpoB NPOYHOCTH, HECMOTPSA Ha (PYHKLMIO conpoTueneHus R(X, a);

¥ — YacTHbil KO3(PPULIMEHT 630NACHOCTH, 3aBUCALLMIA OT NOTPELLIHOCT MOAENM C KO3(PULIMEHTOM BapuaLum Vy;

c) mogens 3, B KOTOPOW ONpeaensioT HOPMaTUBHOE 3Ha4YeHWe Ha OCHOBE MCMbLITaHWiA, NOCNe Yero pac4eTHoe 3Ha-
YeHWe COMpPOTUBMEHMA onpedenstoT no dopmMyne

R
Ry =—X, (H.9)
™
roe R, — HOpMaTWBHOE 3HaYeHKe, OLEHMBAEMOE Ha OCHOBaHWM WCMbITaHuiA, cM. H.12. R, o6blMHO onpegenseTcs
5 %-HbIM KBAHTUNEM;
Yy — HacTHbIM KoaddruneHT Be30nacHOCTH AMsi CONPOTUBNEHNS, CBS3AHHOMO C MOTPELIHOCTLI0 COMPOTUBIIEHUS,
MNOy4eHHOTO Ha OCHOBE MCMbITAaHNA, V.

YacTHble koaddpuUneHTl Be3onacHocT MaTepuanoB OoMmkHbl ObiThk OTKanMbpoBaHbl Takum obpa3om, 4YTobbl Be-
POATHOCTK OTKA30B AR COOTBETCTBYIOWMX PEXKMMOB OTKa3a Bbinu 6rMakn K ypoBHIO HaOeKHOCTH, 3agaHHoMy B hopmyne
(H.2). B cnyyae HeobxoanMoCTH, CneayeT BKMOYUTE CTATUCTMYECKYIO HEONPEAENEHHOCTb M HEOMPEAENEHHOCTb, CBA3aH-
Hyl0 ¢ npeobpasoBaHem nabopaTopHOW CTPYKTYPLI B peanbHyIo.

n punMmeyaHune — anBe,D,eHHb!E TP MOOENN COOTBETCTBYHT 6az30BbIM MOAENAM CONpoOTMBNEHWA B EBDOI{O}J,EX.

H.4 KannbpoBKa no HageXHoCTH

YacTHble koathduLmeHTb 6e30nacHOCTH ANs HArpy30K M CONPOTUBIEHWUI ONpeaensioT TakuM 0Bpa3oM, 4To BeposT-
HOCTb OTKa3a, Nnony4yaemas ¢ UCnonb3oBaHueMm yHKLUW NpeaenbHOro CoCTOSHUSA

g=R-8 (H.10)

MEeHbLUE, YeM BEPOATHOCTb 3a4aHHOro oTkasza P}. B ypaBHeHuu (H.10), conpoTUBneHne MoaenupyeTca nocpencTeom
ypaBHeHws (H.3) n S npeacTtaensaeT cobold Bo3gencTere Harpyaku. COOTBETCTBYHLLEE pACYETHOE YpaBHEHUE:!

Ry — 1S, =0, (H.11)

roe Rd — paCyeTHOE 3Ha4YeHne CONpPoTUBNEHNA,

S, — HOPMaTMBHOE 3Ha4YeHWe BO3OENCTBMA Harpysku, onpeaenseTca obbiuHO Kak 98 %-Hbli KBAHTWMb B (DYHKLIMM
pacnpefeneHns onsa rogoBoro MakCcUMansHOro Bo3OeWcTBUS Harpyaku, COOTBeTCTBylowero 50-neTHemy ne-
pyoay NOBTOPAEMOCTM. B HEKOTOPbLIX Cny4asx MoryT BbiTe TaKKe UCNONbL30BaHL! Apyrue BasoBele nepuoas!;

Y¢ — YacCTHbIA KO3 MUMEHT BE30MACHOCTU ANA HArpy3KN.
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Ecnun ncnonbayoTes YacTHble kKoadhduumneHTsl BezonacHoCTK Ana npeaenbHbiX COCTOAHWA NepBoM rpynnbl (Mo He-
cyuwlen crnocobHocTu) B 7.6, TO yKkasaHHble YacTHele KoadduumeHTsl 6esonacHocTu kanubpyloTes ANs pexuma oTkasa
Takum o6pasoM, YTO YPOBEHb HAAEKHOCTM CTAHOBWUTCS PaBHLIM 3aAaHHOMY YpOBHIO Pl, onpenenseMomy ypasHeHUEM
(H.2). PekomeHOyeMble YacTHble KoapuLMeHTsl GesonacHocTh ana mogenen 1 u 2 — vy, =10, yg, =101 y KakK ro-
KasaHo B Tabnuue H. 1.

[Ons mogenu 3 pekomeHayeMbli YacTHbIN KoadhdmumeHT BeaonacHocTy — y = 1,2, COOTBETCTBYHLLWA 3HAYEHWNIO
Ye; ana Vi <5 % B Tabnuue H. 1.

Ta6nuua H.7— YacTHblil KoabnUMeHT Ge30NacHOCTV ANA NOrPeLHOCT MOAENN, ¥y

KoathdmumeHT Bapnauum norpewHocT Mogenu ans moaenu co- <5% 10 % 15 % 20 %
NpoTUBMEHUA B Modenu 1, V6

MpwnmeyaHune— YactHele koadhduumeHTel Be30MacHOCTU paccdUTaHbl Be3 y4eTa OTKNOHEHWUA b 1 C Hann4nem
HOPMaTvBHOMO 3HAYEHWUs NS NOrPeLIHOCTY MOAEnNW, paBHon 1.

MpumeyaHnna

1 MpuuwHoi Beibopa v, = 1,0 n yg, = 1,0 ABNAeTCA TOT haKT, YTO YacTHLIA KoathdhuumeHT 6e30nacHoCTH Conpo-
TUBMNEHWS CTAHOBUTCH HE3ABMCUMbIM OT MOFPELLHOCTW 3anaca NpoYHOCTH, NOTOMY YTO 5 Y%-HbI KBEHTWUMb, MCNOMB3YEMBbIIA
Ans onpefeneHns HOPMaTWMBHLIX 3Ha4YEHWW, OXBaTbiBaeT BWMSAHWE 3TOW NOrpellHocTy. HopMaTuBHOE 3Ha4eHWe norpeLu-
HOCTW MOZenwu onpegensieTcs Kak cpefHee 3HaydeHne W, cregosaTensHo, e saBucuT OT V5. Vi crnedyeT onpenensats 13
vcrbITaHWRA, cM. H.12, unn ucnonb3ys CrpaBoYHYO NUTEPaTYPY.

2 YacTHbel koadduumneHT BesonacHOCTM ANA CTanbHOro aNeMeHTa ¢ KpUTEPUAMM 0TKasa no octatodHon aedop-
Mauun CTaHoBUTCA Yy = 1,1, rae ucnonesyotea KoadpuumeHTsl Bapuauun Ans npegena Teky4ecTr, pasHoro 5 % v ans
MOZENMW CONPOTUBIEHUA, paBHOW 5 %, U ¢ OTKNOHeHWEeM, paBHbiM 1,1 (npegen Tekyyectn meHee 90 % npegena NnpoYHOCTH
Ha pacTsXKeHue unuv cxaTve).

3 MapameTpuyeckue popmMynbl, OCHOBaHHble Ha MemMBpaHHoW Teopuu B [59] no noBepxHOCTHOW AedhopmMauuu,
npumeHsieMele Ans 6aweH n3 Tpybyarton ctanu ¢ D/t < 300, BKMOYAKOT YKNOH (pacyeTHas KpuBas YCTOMYMBOCTW COCTaB-
nget 85 % cpefHero 3HavyeHWs 3KCNepUMEeHTaNbHbIX 3HAaYeHW) U NOrpPeLUHOCTL MOAENU ¢ KOaPULMEHTOM Bapuaumm
13 %, nopgpasymesag, 4To ), Npu noTepe yctoidymBocTu craHoeutes 1,1

H.5 KanubpoBka c ncnonb3oBaHueM popmara pacyeTHOro 3Ha4yeHus

B kavecTBe ansrepHaTMBbI METOAY KanMbOpOBKN MO HaLEeXHOCTU, ONMcaHHOMY B H.4, and kanubpoBKW YaCTHbLIX KO-
athduumeHToB BE30MacHOCTM MOXKET NPUMEHATLCA hopmaT pacdeTHoro aHaveHus no FOCT P MCO 2394.

H.6 YacTHble KoadhprumeHThl 6e30NacHOCTU ANA pacyeTa Ha YCTanocTk CBapHbIX geTanewn
B METANINIOKOHCTRYKLMAX

[nsi oLueHKWM HaKoMnNeHnsa NMHEeHoW yCcTanocTy Ucnonb3yoT S—N-KpyBble COBMECTHO ¢ npasuroM MaiiHepa.

MpumeyaHune — YcTanoCcTHOe paspylleHWe cTanbHbIX geTanen paccMmatpueaetca B H.6. Takue xe NpuHUMnG
MOXHO BbINno Obl MCNOMNbL30BaTh ANS APYTMX KPUTUYECKMX AeTanen ¢ yCTanocTHLIM paspyLlUueHUeM, COeNaHHbIX U3 Apyrux
MaTepuarnoe, Kak Hanpumep, KOMMNO3WTHLIX MaTEPUaNoB WU NUTOW CTanu, rae MOXET UrpaTh BaXKHYHO pOnb CpeaHee 3Haye-
HUEe YCTanoCTHOW Harpy3ku.

L[N nuHelHbIX S—N-KpUBbLIX KonMyecTBo LUuMKnoB N 4o oTKasa ¢ AnanascHOM MOCTOSHHBLIX Harpy3ok, A, 3anunckl-
BaeTCH KakK:

N(Ac) = AA—U 2-10% = KAc™, (H.12)

Gc

rae Ao, — HOpMaTWBHasA YCTANoCcTHasA NPOYHOCTh, OnpeaenaemMasn Kaxk 5 Yo-Hbill KBaHTU b,

m — yknoH S—N-kpvBoW (NnokasaTenb cTeneHn Kpueon Bennepa);

K — napameTtp S—N-KpuBoOWR.

MpUMEHUTENBHO K YCTanoCTHLIM HarpyskaMm nepemMeHHoNn amnnuTyAbl, pacq4eTHoe 3HaYyeHne CyMMapHOro Konuye-
ctBa MalHepa JomkHO oTBeYaTe hopmyrne

m
5 M| InYFiAS; | g (H.13)
2-10% { Ao /v

roe y, — nocrneactene koadduumnenTa oTkasa, cm. 7.6.1.3;

V¢ — YACTHbIA KOADMUUMEHT YCTANOCTHON HArPy3kW, 3aBUCALLMIA OT NOFPELUHOCTEN, CBA3AHHBIX C YCTANOCTHBIMM
HanpsKEHNAMY;
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Yy — HACTHbIA KOSPDULMEHT YCTANOCTHON NPOYHOCTM, 3aBUCALLMIA OT NOTPELLHOCTEN, CBA3AHHBIX ¢ S—N-KpUBOW
npasunom MaiiHepa;
N; — HYWUCNO LWKNOB C AVANa30HOM YCTanoCTHOro HanpsaxeHnsa Ac,.
MpUMEHNTENBHO K HEMWHEWHBIM S—N-KpMBBIM, pacyeTHOE 3Ha4YeHue CyMMapHOoro konuyecTtsa MaliHepa OOmKHO
oTBevats hopmyne
— M« (H.14)
7 N(vnmivredo;)

HacTHble KoathhUuMeHTsl 6E30MacHOCTU vy M Y B Tabnuuax H.2 u H.3 Heobxoanmo kannbposaTk Takum oBpasom,
YTOObI BEPOATHOCTM OTKA30B AN5 COOTBETCTBYHLLMX PEXMMOB OTKa3a Obinv BNn3kn K 3agaHHOMY YPOBHIO HAAEKHOCTU B
H.2 anA cBapHbIX AeTanei KOHCTPYKUMIA Knacca HaOeKHOCTW aremMeHToB 2. YacTHbIA KoathuumMeHT 6e30nacHoCTH Yey
3aBUCUT OT KoadULMEeHTa BapuaLum, Ve, ONA YCTANOCTHBIX HAMNPAKEHUA.

Tabnuuya H.2— PekomeHaoyeMble 3Ha4€HUA YaCcTHOTO KoadmumeHTa 6e30NacHOCTH NS YCTanoCTHOW NPOYHOCTK, Yy

MeTopg oueHku Vg
YCTOWYMBOCTU K MOBPEXKOEHUIO 1,10
BesonacHocTy ans pecypca 1,25

Tabnuua H.3— PekomeHayembie 3Ha4eHWA YaCcTHOTO KO3t druMeHTa 6e30NacHOCTH ANA YCTANOCTHBIX HAMPFKEHWA, Vi

KoadhdmuueHT sapuauun Vi, ANa AvanasoHoB ycTanoctHoro Ha- | 15 %—20 % 20 %—25 % 25 %—30 %
NpsKeHWs

Yer 1,00 1,10 1,20

MapameTp ycTanoCTHOW NpoYHoCcTW, norapvucm K, MOXKHO paccMmaTrpvBaTb Kak HOpManbHO pacrnpefeneHHbli, ¢
kK03athpULMEHTOM, KOTOPLIA 3aBUCUT OT dhakTudecko S—N-KpUBOW, HO, Kak npaeuno, paeseH 0,2 Ana cBapHLIX AeTanei.
CymmapHoe konudectso MaliHepa MOXHO paccMaTpuBaTth Kak HOpManeHO pacrnpefdeneHHoe, ¢ kKoadduumeHTomM Bapu-
auuu, paeHbiM 0,3. MNorpewHoCcTe ANA AMaNa3oHOB YCTANOCTHOTO HanpskeHuss MOXET npefnonarathes Kak uMetolas
norapuMUHECKn HOPMarnsHoOe pacrnpegeneHve ¢ KoarUMeHTOM Bapvaunv, NpeacTaBnaowmnM NorpPeLIHOCTb OLUEHKN
YCTanoCTHOW Harpy3ku 1 MOrpewwHocTb AManas3oHoB HanpsXeHwsa, AaHHblX AN yCTanocTHOro HarpyxeHus. HopmanbHo
koappuLmeHT Bapuaunn Vi MoxeT Gpateed kak 0,15—0,20.

Tpebyeman HaAEeKHOCTE MOXET AOCTUraThCs cneayowmmm cnocobamum:

a) MeTod YCTOWYMBOCTM K NOBPEXAEHMWIO:

- BblGoOp getaneli, MaTepManos U YPOBHEN HanpsiKeHWA Takne, YTo B cnydyae TpelwmHoobpasoBaHus B pesynsta-
TE NOMy4aeTCHA HA3KAA CKOPOCTb PACcTpPOCTPAHEHUA U ANMHHBIE TPELMHBI KPUTUYECKOTO pasmepa;

- obecneyeHne MHOrOBapMAaHTHOMO MYTW HAarpyKeHUs;

- obecneyeHune HannyKMa getanei, ocTaHaBNMBaOLWMX TpelwnHoobpasoeaHue;

- obecneyeHne HanNnYKMA getanei, roToBbIX K MHCMEKTUPOBAHMWIO BO BPEMS PerynspHbIX OCMOTPOB;

b) meton nnaHupoBaHns Be3onacHbIX ANa pecypca YyCnoBuiA:

- BbIbOp geTanen u ypoBHEW HanpsKeHni, NPUBOLALLUX B PE3YNbTATe K YCTanoCTHOMY pecypcy, A40CTaTOMHOMY
AnNsA Nony4eHnsa 3agaHHoro sHadveHns B, B KoHUE pacqeTHoro pecypca. [poBeaeHne 0cMoTpoB He TpebyeTcs.

H.7 Tvunbl ucnbITaHMA MaTepyManos

Heobxogumel criegylowive TUnbl UCMNbITAHWUA:

a) MUCMbITaHWS AN NPAMOro onpeaeneHns NpeaensHol NPOYHOCTY UMW CBOWCTE paboTocnocoBHOCTU KOHCTPYKLIMIA
UINA 3NEMEHTOB KOHCTPYKUWIA ANA AaHHbBIX PEXVMOB Harpy}eHus;

b) ucnbiTaHua Ans onpeneneHns crneumansHbLIX CBOMCTE MaTepuanoB ¢ UCMONb30BaHWEM crnielnansHbIX Npoueayp,
HanpuMep, UcnbiTaHUsa obpa3LoB MaTepManos Ans nonacTen;

C) MCMbITAHWA B UENAX CHUHEHMA MOrpellHoCTel B napameTpax, UCMonb3yeMblX B MOAENAX CONPOTMBMNEHUA, Ha-
npyvMmep, NOCpPeacTBOM UCMbITAHUIA CYyOKOMMNOHEHTOB UMW HATYPHbIE UCMBbITAHKUS.

H.8 MnaHupoBaHue UCTbLITAaHUA

H.8.1 OGwwne TpeboBaHuA

MNepen BbINOMHEHMEM WCMbITaHWA HeoBX0QMMO COormacoBaTh MIaH WUCMbITAHWA C UCNbITATENbHOW OpraHu3aumen.
YkazaHHbIA NnaH OOMKeH copepxaTh B cebe Lenu UChbITaHUs U BCe TEXHWYecKne creuudukaummn, Heobxogumele ans
BbIBOpa UMW U3rOTOBMEHWUS UCTBITYEMbIX 0Opa3LOB, BLIMONHEHWE W OLUEHKY UchbITaHWiA. [naH McnbITaHWiA JOMKEH OXBa-
TbIBaTL criegyllee:

- enb 1 06beM UCMbITaHUIA,
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- MPOrHO3MpoBaHWe pe3ynLETaToB UCMbITaHWI;

- cneyudukaumio ucnoiTyemblx obpasyos 1 otbop npob;

- crneunduKaummn Harpysok;

- TEXHOMOTMYECKYIO NOATOTOBKY UCMbITAHUNA,

- U3MepeHus;

- OLEHKY PesynbTaToB W NPOTOKONWPOBaHWE UCMbITAHUNA.

H.8.2 Llenb n 006 beM UCNbLITAHUKA

Llene ucneiTaHnii AonxHa ObiTb YeTKo chopMynupoBaHa. [omkHel ObiTe YKasaHbl OrpaHUYeHnsa UCnbITaHus 1 Tpe-
Byemble k03hdULMEHTEl (Hanpumep, BO3OENCTBMA MaclTabupoBaHua).

H.8.3 MNporHo3zupoBaHWe pe3ynLTaToOB UCNLITAHUA

Bce cBoiicTBa 1 0bCcTOATENLCTBA, KOTOPBIE MOTYT MOBAWATE HA Pe3ynbTaThl MCNbITAHWWA, AOMKHBI BblTh YYTEHbI,
BKITIOYaS:

- reoMeTpuyecKkne napamMeTpbl U UX OTKIOHEHWS;

- fedeKTbl reOMETPUYECKOro XapakTepa;

- CBOWCTBA MaTepunanos;

- mapameTpbl, Ha KOTOpbIe OKa3biBalOT BNUAHWE NPOLEAYPbl U3rOTOBMEHUS W BbIMOMHEHWs, a8 TaloKe yYNTbIBaemble
MaclTabHble ahheKThl YCIOBUIA OKPYXKaIOLLEN cpeadbl U, NPy HeoBX0AMMOCTH, NMobble LMKNMYEeCKWEe U3BMEHEHWUS YCMNOBMIA
OKpyXatoLel cpeqpl.

JomkHbl BbiTe ONUCaHbl OXnaaemble pexKMbl 0TKasa UMMM pacyeTHble MOAeny BMecTe C COOTBETCTBYOLMMM Ba-
puauusamn. Ecnv nMetoTcs cepbesHble COMHEHWS B TOM, KaKWe PEXMMbI OTKA30B MOTYT OKa3aTbCH KpUTUYECKUMMU, TO MNaH
VCrbITaHWA cnegyeT paspabateiBaTth Ha Bazuce ConyTCTBYIOLWMX KOHTPOMBHBLIX UCMEITaHUIA.

I punMmedYyaHUne — Cne,u,yeT Y4YUTbIBATb, YTO ANeMeHT KOHCTPYKUWUKU MOXeT UMEeTb pAad NPpUHUWMNWManeHO pa3nuny-
HbIX PEXMMOB OTKa3a.

H.8.4 Cneuuncukaumsa UcnbiTyeMbiX o6pasuoB U oTbop npob

McnbiTyemble 06pasubl v npobbl AOMKHEI NPEACTaBNATE NapaMETPbl U CBOMCTBA PearibHOM KOHCTPYKLUMN.

Cnenyet yunTbIBaTEL CrneqytoLlee:

- pasmepsl U JONYCKN;

- Marepuvarn u TEXHONMOrMA M3roToBrneHnst obpaauos;

- Konu4yecTBo 06pasLoB;

- npouenypb! oTbopa obpasuos;

- OrpaHVWYeHus NpoLeayp UCNbITaHWIA U YCMOBWIA SKCMyaTauum.

Llensto npouenypbl oToopa 0b6pa3uoB JOMKHO ObITh NOMyYeHWe CTAaTUCTUYECKW NpeacTaBuTensHoro obpasua. Cne-
OYeT yaensaTb BHUMaHve NioboMy pasnuymnio Mexay UcnbiTyeMbiMu obpaauamu v rpynnamy 06pasuos, KoTopbie Mornu Ol
MOBNUSTE HA Pe3ynkTaThl UCMLITAHUIA.

H.8.5 Cneuuncmkaumm Harpyzok

YCnoBusi HAarpy3ky OKpY»KatoLLen cpeabl, onpefensaemMble AN UCNbITaHWIA, JOMKHBI BKITKYaTL B cebs:

- TOYKW Harpy3ku;

- UICTOPUIO HarpyXeHns;

- OrpaHnYeHuUs;

- TEMnepaTyphl;

- OTHOCWUTENBHYO BNaMHOCTE;

- YNPaBMNeHUE Harpy>KeHUeM I yCunmem 1 T. .

MocnepoBaTenbHOCTL HArPY30K crnegyeT BuibMpaTh Takum 06pa3om, 4ToObl OHa Hanbonee NOMHO oTpaxarna oxuaa-
EMOE NpUMEHEHWE 3NeMeHTa KOHCTPYKLUW Kak B HOPMarbHbIX, TaKk CypOBbIX YCNOBUAX aKkcnnyaTauun. Ecnn Heobxogumo,
TaKKe yYUTHLIBAIOT PeakLmio Ha B3aUMOLENCTBUE KOHCTPYKLMM U annapaTtypbl, UCNonb3yeMon Ans NPUMEHEHUS Harpy3ku.

Tam, roe noBefeHne KOHCTPYKLMUKM 3aBUCUT OT BMMAHWMA OQHOTO Unn Honee BO3AENCTBUI, KOTOPLIE HE M3MEHATCA
CUCTEMaTUYECKU, 3TU APdEKTHI JOMKHBLI ONPENeNnATLCA PENPE3EeHTATUBHLIMW 3HAYEHNAMU.

H.8.6 TexHonorM4eckasi NogroToBKa UCMNbITAHUA

VMcneiTatensHoe o0opyaoBaHWE OOMKHO COOTBETCTBOBATL TWMY WUCMLITAHMIA U OXUOAEMbIM Npeaenam U3MepeHui.
Ocoboe BHUMaHWe cnegyeT yaenaTh U3MEpPeHUsaM ONA JOCTMKEHWUA J0CTAaTOMHOM MPOYHOCTU M KECTKOCTU HarpyKaembix
1 OMOPHBIX CTEHAOB, A TAKKe 3a30py Nod nporvb u T. n.

H.8.7 UamepeHun

Mepen UcNbITAHMAMKW AOMKHLI ObITb NEpeYUcneHbl BCe COOTBETCTBYOLLME CBOWCTBA/XapakTEPUCTUKKM, OLleHUBae-
Mble Y KaXaoro ncneiTyemoro obpasua. [1ononHUMTENbHO O0MKeH BbITh COCTaBMNEH NepeyeHs:

a) MecT Uu3aMepeHus;

b) MamepeHHbIX XxapakTepuUCTUK U NapaMeTpoB ¥ X 3HAYEHWUIA, B TOM YKCIE, ecrnv Heobxoaumo,

- BPEMEHHLIE AMarpammbl CMELLEHWIA,

- CKOpOCTH,
- YCKOpEHuS,
- HanpsXeHnsa,
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- Harpys3k1 1 AaBneHus,
- Tpebyemas 4acToTa,
- TOYHOCTb M3MEPEHUIA,
a TaKkke nepeyeHb UChbITaTenbHOro 060pyA0BaHMS.
H.8.8 OueHKa U NPOTOKONMPOBAHMUE UCNbITAHUNA
KoHKkpeTHble MHCTPYKUMK cM. B H.9. JormiHbl BbiTh ykasaHbl BCe CTaHAApTbl, MO KOTOPbIM/HA OCHOBaHWKM KOTOPbIX
NPOBOASAT UCMbITAHWUA.

H.9 O6wue NpUHUMNBLI CTAaTUCTUYECKUX OLIEHOK

Mpw BBINOMHEHMW OLEHKW pe3ynbTaToB UCMbITaHWi HeOGX0QMMO CpaBHUBATE NoBeAeHME UCTbITyeMblx obpasuos
M pexMMbl OTKa30B C TEOPETMYECKMMMU MPOrHo3amu. pu BO3HWKHOBEHWM 3HAYMTENbHbLIX OTKMOHEHWIA OT MporHosa, He-
06x0AMMO HaWTK OOBACHEHWE: ANA YCTPaHeHWUs! 3HaYUTeNbHbIX OTKIOHeHUI MoxXeT ObiTe Heobxogumo nposBefeHue Ao-
NOMHUTENbHBIX UCMBITaHWI, BO3MOXHO, MPY PasfUYHbIX YCNOBWAX, UMM BHECEHWE N3MEeHEHWUI B TEOPETUYECKY MOLENb.

OueHka pe3ynbTaToB MUCNbITAHWA AoMkHa BasnpoBaThCa Ha CTaTUCTMYECKUX MeTodax, C UCMOoNe30BaHWEM UMELD-
wenca (cTatmcTuyeckon) nHdopmMaumMu o TUNe UCNoNb3yemMoro pacnpegenerHus ¥ CBA3aHHbIX ¢ HUM napametpax. MeTo-
OVIKW, MPUBEAEHHbBIE B HACTOSALLEM NPUNOXEHUN, MOXHO MCMOMNb30BaTh TOMBKO, KOrAa BbIMOMHEHb CneayoLwme yCnoBus:

- CTaTUCTUYECKNE OaHHbIe B 4OCTAaTOYHOW CTeneHu OOHOPOAHbI;

- IMEETCH B HANW4Mn OCTaTo4HOE KONM4ecTBO HabnwgeHui.

Ha ypoBHe WHTepnpeTaumn pesynsTaTtoB UCMbITaHWA, MOXHO BbIAENWTb TPU OCHOBHLIE KaTeropum:

- NpoBefAeHWe TONbKO OAHOMO UCMBLITAHUA (UMW KpaHe Marnoro Yucna WMCnblTaHWia), Knaccuyeckasn ctaTucTnyeckas
WHTEPNPETaLNs HEBO3MOKHA. TONBKO UCMOMNb30BaAHWE pacluMpeHHol npedsiayLlei nHdopMaumMmn, CBA3aHHOW ¢ NocTyna-
TaMmu 06 OTHOCUTENBHBIX CTEMNEHSAX BAXXHOCTW 3TON MHhOpMaLKMW 1 0 pesynsTatax UCMLITAHWIA, AenaeT BO3MOXHBLIM npea-
CTaBNATbL MHTEPNPETALMIO Kak cTaTucTuyeckyto (baneccoBckue npoueaypbl, cMm. FOCT P MICO 12491);

- npoBefeHne Bonee KpynmHOW CEPUM UCTLITAHWIA ANA OLUEHKWA NapaMeTpa, Knaccuyeckas cTaTMCTUYeckas MHTep-
npetaumns MoxeT BblTe BO3MOXKHA. [Ns TakoW MHTepnpeTauun Takke HeobxoaMmMo MCNonb30BaTe NPefWweCcTBYIOW Y0 WH-
dropmaLmnio 0 napameTpe, ogHaKo ee HeoBxoANMO 3HAYMTENBHO MEHbLUE, YEM AN NPeablayLLen KaTeropum;

- NPOBEAEHNE CepPUU UCTBITaHWIA ANA KanubpoBky Modenu (B kadecTse yHKLMW) M ogHOro unu bonee napameTpog,
Kraccuyeckas cTaTMcTuyeckas UHTepnpeTaumsa BO3MOXHA.

Pe3yneTaTthl MCMbITaHUA OeACTBUTENbHBI TOMBKO AN cneundmkaumin U XxapakTepUCTMK Harpy3okK, Npy KOTOpbIX Npo-
BOAMNW WcCnbiTaHua. Ecnun peayneTaTel HEOOXOOUMMO 3KCTpanonupoBaTk ANA OxBaTa APYrMX pacyeTHbIX NapaMeTpoB U
Harpysok, Heo6xoaMMOo MCMonb30BaTe AOMNONHUTENBHY MHOPMaLUIO 13 NPeaLIECTBYIOWMX UCNbITaHWIA UK 13 Teope-
TUyeckux 6as.

H.10 OnpepeneHne HOPMaTUBHbLIX 3HAYEHUN

|_|pVI onpegeneHn HOpMaTtMBHOIO 3Ha4YeHWA OOIMKHbI YH4UTBIBATLCA:

a) paccedHne JaHHbIX UCNbITaHWUI;

b) CTaTuCTnyecKad norpewHoCTb, CBA3aHHadA ¢ YACnom MChbITaHUNI;

C) npeglwecTeyrlne CTatucTuHeCke CBeeHnA.

Ecnu peakumna KOHCTPYKUWKW UMK anemMeHTa KOHCTPYKUWK, CONpoTUBNEeHWE MaTtepuana 3aBUCcuT OT BIIMSHUIA, B He-
[OCTaTOYHOW CTENEHW OXBaTbIBAEMbIX UCMbITAHMAMU, Kak Hanpumep, BpeMeHHble U ANUTENBHbIE BO3OENCTBKUA, MacLuTab-
Hble U pa3MepHble Bq)CbE.‘KTbI, pa3nu4yHbie 3KoNorM4eckme HarpysodHble U rpaHnYHbIE YCITOBUA U BNTUAHWA CONPOTUBNEHUA,
TOB pacquch?l MOAENW Takne BO3OeNCTBUSA OOMKHbI BbITh YYTEHbI.

H.11 CratucTtuyeckoe onpeneneHne HOPMaTUBHOIO 3HAYEHUA ANS OQHOTo CBOWCTBA

B HacToswem pazaene npueeaeHsl hopMynel AN onpegeneHa HOPMaTUBHBIX 3HAa4YeHWIA No (a) TMNam UcnbITaHui
u (b) cBoCTBaM (Hanpumep, NPOYHOCTN).

MpnmeyvaHus

1 TMpuHATKME norapndMWYECcKoro HOpMareHOro pacrnpeaeneHns Ans HeKOTOPbLIX NEePEeMEHHbIX UMEET MpenmyLie-
CTBO B TOM, 4TO HE BO3HWKAT HErATUBHbIE 3HAYEHWS, KaK Hanpumep, Ans reOMETPUYECKNX U NEPEMEHHBIX CONMPOTUBMNEHWA.

2 dopmynbl, B KOTOPbIX UCMOMb3ytoTeH GaneccoBckue npouedypbl ¢ «HeonpeaeneHHsIMUy anpuopHeIMK pacnpe-
OENeHUsiMU, NPUBOOAT K MOYTM TakMM e pesynberaTtam, Y4TO W KNaccuyeckas CTaTUCTMKAa C YPOBHAMM OOCTOBEPHOCTH,
paBHbIMU 75 %.

Tabnuua v hopmynbl HUXKE OCHOBAHLI HA CrEAYLWWX OOMYLLEHUAX:

- BCE NMEPEMEHHBIE BLITEKAIOT N3 HOPMAanbHOM UMK NOrapudMUYecKoro HOpManbsHOro pacrnpeaeneHns;

- HET anpUOpPHLIX CBEAEHWUI O CPEAHEM 3HAYEHWUM,

- Ans cnyyas «Vy HeM3BECTHO», HET anNpUOpPHbLIX CBEAEHUIA 0 KOad(ULIMEHTE BapuaLuy;

- Ansa cny4an «Vy, M3BECTHO», CTh NOMHbLIE CBEAeHWS O KoadnLMEHTE BapUaLny.

Ha npaktuke npegnodTeHWe 4acTo OTAaeTca MCMOMb30BaHMIo cryyas «Vy W3BECTHO» BMECTe C KOHCEPBaTUBHOW
BbICLUIEI OLEHKOW Vy, 8 HE NPMMEHEHMI0 NPaBun, NpeacTaBneHHbIX Ana cryyas «Vy HeuasecTHo». Kpome Toro, gomkHo
fonyckarbcs, 4To Ana cny4asa Vi, Korga HeM3BecTHO, He MeHblue, yem 0,10.
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HopmaTtueHoe 3HayveHue cBorcTBa X OOMKHO OblTh HAWAEHO C MCMNOMb30BaHWEM (hopMyrbl
X = my (1-k,Vx), (H.15)

roe my — BbIGOPOYHOE CpeaHee 3HadeHWe k|, MOXHO HalTu B Tabnuue H.4. MNpu ncnonb3osaHuy Tabnuuel H.4 pomnxeH
paccmaTpuBaTLCA OAMH U3 OBYX CITy4aeB:
- CTpOKa « Vy N3BECTHO» [JOMKHA UCMOMNb30BATLCA, €CNU KOAMMUUUEHT BapUauumn Vi UMK ero peanucTUyHbIA Bepx-
HWA Npeaen N3BeCTHbI M3 anpUOPHbIX OaHHbIX.

M pumMedHaHnNe — AI‘IpMoprle AdaHHble MOTYT MCXOOWTb M3 OLIEHKK NMpedwecTBYHLWKMX MCNbITAHUA B CONOCTaBK-
MbIX CUTYaunax. YTto ABNseTCs «COnocTaBMMbIM» HY>XXOaeTcA B onpejeneHnn nocpeacTteom 0B60CHOBAHHOTO TEXHMYECKOTO
PELEeHUA;

- CTPOKa « VX HEeWn3BeCTHO» OOIXHa UCnonb30BaTbCA, eCln KDSCbeVILiME.‘HT Bapuauunm VX He N3BEeCTEH 13 arnpuopHbIX
OaHHbIX U, TAKUM 06p830M, NoANEXMT OLIEHKE HA OCHOBaHWMW UCMbITaHWUKA oﬁpaau,oa

1
1
Vi =;_>;. (H.18)

Ta6nuua H.4— 3HaueHns k, Ana 5 %-HOro HOPMAaTMBHOMO 3HAYEHUS

N 1 2 3 4 5 6 8 10 20 30 ®
Vy U3BeCTHO 2,31 2,01 1,89 1.83 1,80 1,77 1,74 1,72 1,68 1,67 1,64
Vi, HEM3BECTHO — — 3,37 2,63 2,33 2,18 2,00 1,92 1,76 1,73 1,64

Tabnuua H.4 ocHoBaHa Ha HOpManbHOM pacnpegeneHun. C y4eTOM HOPMarnbHOro pacrnpefeneHus, ypaBHeHne
(H.15) npuobpeTaeT BMA:

Xy = exp(my ﬁknsy), (H.19)
m, = lZln(x-) (H.20)
y = ) ;
Ecnmn Vy M3BECTHO U3 anpuOpHbLIX AaHHBIX, Sy, = In(V)% + 1) =Vy. (H.21)
Ecrnn Vy N3BECTHO 13 anpuopHbIX AaHHbIX,
1
8= \/mz(in x;—m, . (H.22)

H.12 CtaTtuctu4dyeckoe onpepeneHWe HOpMaTUBHOIro 3Ha4eHuUA onA Mopeneun conpoTuBneHuUA

H.12.1 OcHOBHbIe NONOXeHUs

Pasgen H.12 npegHasHayeH rmaeHbeiM obpa3omM ana onpegeneluns npouenyp (Metoooe) kanvbpoBkM Modenen co-
NPOTUBINEHWS U NOMYYEHUA PACYETHBIX 3HAYEHWMIA N0 pesynsTatamM UCMbITaHWIA TMna c), oM. H.7.

Ha ocHoBaHWM TEOPETMHECKMX PACHETOB M PE3YNbTATOB MCMbITAHWA pazpabaTbiBalOT «pacyeTHYO MOOENby Ans
nonyyeHus yHKUUW CONpPOTMBEHWA. 3aTeM NPOBEPAIOT aAeKBaTHOCTb NOMYyHYEHHOW MOAENW NOCPEACTBOM CTaTUCTUYe-
CKOW MHTEPMNpEeTaLnM BCEX MMEIOLLMXCH AaHHbIX MCMbITaHWA. [1py HeobXoguMOCTH pacyeTHas MOAENb KOPPEKTUPYEeTCH A0
OOCTUXEHWA NOCTATOMHON KOPPenaumMy Mexay TEOPETUHECKMMI 3HAYEHWAMIM 1 JaHHBIMW UCTIBITAHWIA.

Mo pesynsTatam UCNbITAHWIA TakKe ONPENENAT OTKNIOHEHWE B NMPOrHO3ax 3a CYET UCMONb30BaHWA PACYETHOWN MO-
penu. MNMony4eHHoe OTKMOHEeHWe criegyeT 00bLeAMHUTL C OTKITOHEHUAMW OPYTMX NepeMeHHbIX B (hYHKUMM CONPOTUBIEHNS
ONA NoMyYeHua CyMMapHOro OTKIOHEHUSA. [LomkHbl ObITh YYTEHbI:

- OTKJIOHEHWE 3HAYEHUIA NPOYHOCTUN M XKECTKOCTU MaTepMarnos;

- OTKIIOHEHWE 3HAYEHUIA rEOMETPUYECKNX CBOMCTB.

HopmaTuBHOE conpoTUMBMEHWE cneayeT onpeaensTs C Y4ETOM OTKITOHEHUIA BCEX NEPEMEHHbIX.

[ns ctaHgapTHOW Npoueaypbl OLEHKU, AenakTca cneayllme onyLweHus:

- (hyHKUMA CONPOTUBNEHUS NpeacTaBnaeT coboi yHKUMIO psaa He3aBUCUMBIX NepeMeHHBIX X
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- UMEETCA A0CTATOMHOE KONMUYECTBO PeaynbTaToB UCTLITaHWUNA;

- M3MEepPEHbI BCE COOTBETCTBYILLWE reOMEeTpUYecKe CBOIMCTBA U CBOWCTBA MaTepuarnos;

- B (hYHKLMM CONPOTUBNEHNUSA HET KOPPENALMK (CTaTUCTUYECKOW 3aBUCMMOCTI) MEXay NepeMeHHbIMU;

BCE NepeMeHHbIe BbITeKaloT NMbo U3 HopmansHoro, MMbo norapuMUYeckn HOpMarnsHOTo pacnpeneneHus.

MpumMmeydaHue— Belibop norapuMUYecK HOPMAanksHOTO pacnpefdeneHus Ana nepeMeHHoi MMeeT npenMylLe-
CTBO B TOM, 4TO HE MOTYT BO3HUKHYTb HEraTUBHbIE NepeMeHHbIe.

YKkazaHHaa cTtaHdapTHas npoueaypa cogeput B cebe cemb waros, cm. H.12.2—H.12.8.

H.12.2 PazpaboTka pacueTHOW Moaenu

PaapabatbialoT pacyeTHy0 Mofenk TEOPETUYECKOro CONPOTUBNEHNSA r, PACCMATPUBAEMOTO SMeMeHTa unv aetanu
KOHCTPYKLWK, NPEACTABNEHHBIX (DYHKLUMER CONPOTUBIEHUSA:

fy = g, (X). (H.23)

®@YHKLMA CONPOTUBIEHMA [OIMKHA OXBaTbiBaTb BCE OCHOBHbIE NEpeMeHHble X, BO3OEWCTBYIOWME HA CONPOTUBIE-
HWMEe B COOTBETCTBYHILLEM NPeaensHOM COCTOAHUN.

Bce bazoBble napaMeTpbl OOMKHbLI ObITb U3MEPEHBI MO KaXOOMY WCMbITEIBAEMOMY 00pa3ly M MCNoNb30BaHbl B
OLEHKE.

H.12.3 CpaBHeHWe 3KCnepuMeHTarnbHbIX U TEOPeTUYEeCKUX 3HAYEeHUHN

OnpenensaoT TeOpeTUYECKNe 3Ha4YeHUs 1y ANA CPaBHEHWS C 9KCMNEePUMEHTAlbHLIMI 3HAYEHUAMN I, BCTaBME (hak-
TUYECKUE U3MEPEHHLIE XapaKTEPUCTUKM B (DYHKLMIO COMPOTUBIIEHMS.

CTpodT guarpammy, Kak nokazaHo Ha pucyHke H.7. Touku Ha guarpamme npeactaenaT cobow napbl COOTBETCTBY-
HOLLMX 3HAYeHWUI (ry, ry;).

Ecnu hyHKUMS CONPOTMBNEHMA TOYHAsA M NOMHasa, To Bce ToukM ByayT HaxogauTbes Ha nuHum b = 1. Ha npaktuke
HabniogaeTca HEKOTOPOE paccesiHUe ToYeK, U HEOBXOAMMO M3Y4MTb NPUYMHBI NIOBOTo CMCTEMAaTMYECKOrO OTKMOHEHWA AN
NpOBEPKK, O3HAYAET N 3TO OLWMBKKM B NpoLenypax UCMbITaHUA UNu B (PYHKUMW CONPOTUBIIEHNA.

eﬂ rezbrt %

2

PucyHok H.1 — r—r, anarpamMma
H.12.4 OnpegeneHue Ko3adhchUuMeHTa KOPPEKUUK CpeaHero 3Ha4eHuA (YKnoH) b
BepoATHOCTHaA Moaenb CONPOTUBINEHWS I UMEET BUA:
r=bnrs, (H.24)
roe b — HaumeHbLUWE KBagpaTkl, Hanbornee COOTBETCTBYHLLME HAKIOHY, KOTOpPLIE ONpedenstoT no opmyne
b= z—e'z“ (H.25)
Z fi

CpegHee 3HadeHue yHKUWN TEOPETUHECKOTO COMPOTUBMNEHWS, PACCHUTAHHOE C UCMONb30BaHWEM CPELHUX 3HAue-
HUIA X, OCHOBHbIX NepeMeHHbIX, onpeaensioT no opmyne

i = by (X )8 = bg (X ). (H.26)

H.12.5 OnpepeneHue koacdurureHTa Bapnaumm ownbok
BekTop owubkun 8; ANS KaX40ro IKCNEPUMEHTANBHOTO 3HAYEHWS I, ONPEAEnsIoT no dopmyne

r A
8 = =By, (H.27)
bry
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W3 aHaueHun 61 onpeaendrT pacdeTHOE 3Ha4YeHne Onga V(j nocpencTeomM onpegeneHnA

A; = In(3). (H.28)

1

PacuetHoe 3HadeHne A ana E(A) nony4atoT, ucnonb3aya dopmMyny
- 1
A=—=D A, (H.29)

2 2
PacueTHoe 3HaueHne Sa OnA O onpegensioT no dopmMyne

1

s2 = n_1Z(A,- —AY (H.30)

KoathdhuumeHTa Baprnaumum Vi BEKTOPOB oWnBKKM 6; onpeensoT no dhopmyre

V; = yJexp(s?) 1. (H.31)
H.12.6 CoBMecTUMOCTb pacueTa

PaccunTblBalOT COBMECTUMOCTE COCTaBa WCMbITaAHWA C AONYLEHUAMK, CAENaHHBIMK B (hyHKLMKM CONPOTUBNEHNS.

Ecnun pacceaHune sHadeHuit (1, r;) CNULLKOM BONbLUIOE AN BblAa4mn NPakTUHecKnx dyHKLWA PACHETHOro CoNpoTHB-
nNeHunA, AaHHoe paccesHWe MOXHO YMeHbLUNTL OOHUM M3 crieayrLwmnx cnocobos:

a) KOPPEeKTUPYS PacyeTHYH MOAENb C YYETOM NapamMeTpoB, KOTOpble paHee He BbiNK y4TeHbI;

b) mogudmumpys b u V;, pasgenss Becb COCTaB MCMbITAHWIA HA COOTBETCTBYIOLLME MOGTPYNMb, ANA KOTOPbIX BO3-
AeACTBUE Takvx AOMOMHUTENbHLIX NapaMeTpPOB MOXHO paccMaTpUBaTh Kak NOCTOSHHOE.

YTtoBbl onpenennTb, Kakne napamMeTpbl Bonblle BCero BNUSIOT Ha pasbpoc, pesynbTaThbl UCMbITaHWA MOXHO pasae-
NWUTbL Ha NOAMHOXECTBA Mo 3TUM NapameTpam.

MpumMeyaHue— Lenbio Takoro pasgeneHns SBMASETCA yNyqLUUTh chyHKLMIO CONPOTUBNEHUS, PA3aenss Ha noj-
rpYnnbl M aHANU3WPYS KOyt NOATPYnMy, UCNONb3ys CTaHAAPTHYH Npoueaypy. HeqocTaTkoM paclUenneHus pesynsTaTos
MCMbITaHWIA Ha NOATPYNMbl ABNAETCS TOT (PAKT, YTO YACTO Pe3yNbTaToB UCMBbITAHUA B KaxKOOoN NMOATPYNne MOXET OKa3aTbes
UpEe3BLIYANHO ManbIM.

lNpy onpeaeneHnn KBaHTUNBbHBIX KO3QIPUUMEHTOB K, (cM. H.12.8), aHadeHne k, Ans Noarpynn MoxeT BeiTe onpene-
neHo Ha Basnce obLlero KoNMYecTBa UCMbITaHUA B MEPBOA CEPUN.

H.12.7 OnpefgeneHue HOPMaTUBHOrO 3HaY€HUA 1, CONPOTUBNEHUA

Ecnu chyHKLMA CONPOTUBNEHNS UMEET BUA;

R:brtcs:bgr‘(X1, ...... , X5)8, (H.32)
cpefHee 3HayeHne MoXeT BblTe Mony4YeHo U3 hopMynbl
E(r) =bg, (E(Xq)..... E(X}))é = bgy (X )3 (H.33)
1 koathdUUMEHT Bapuauumn V, MoeT BbiTb annpokcuMupoeaH hopMyrnoi
VP =VE+V2. (H.34)

[anee 13 ypaBHeHus (H.34) nonyyatoT Vs 1 K03hULIMEHT BapUaLMM onpeaensroT no popmMyne

d 2
1 i (o9, ()_()
VE = Y| —=—oi |, H.35
g X X sl

rae o; — CpeAHeKBaapaTNYeckoe OTKNoHeHue X;.

Ecnn KONMYeCcTBO MCMBITAHWIA OrpaHKU4eHO (Ckaxem, n meHblwe 100), HeobxogumMo caenath onyLleHWe B pac-
npegeneHun A Ana cTaTUCTUMECKMX MOTPeLUHOCTe. [laHHoe pacnpegeneHne cneqyeT paccMaTpyBaTh Kak LeHTpansHoe
t-pacnpepenenue ¢ napametpamu A, V, nn.

HopmatueHoe (S %-Hblil KBAHTWIb) COMPOTUBIIEHWE Fy, ONPEAENSIOT Nno opmyne

= 2
Ik = bgr (Xm)exp(—Kutn ,in r, ~KnOin 50in 5 —0:500n 1 )- (H.36)

ComHoxuTenun ypasHenns (H.36) onpegenaoT no dopmynam:

Oinr =IN(VZ+1) ; (H.37)
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Oin gy =4IV +1) ; (H.38)
Gins = 4fIN(VZ +1); (H.39)
_ Blngy
Unp = m (H.40)
_SIns
A ry —m! (H.41)

rae k,, — HOpMaTKBHbII (haKTop KBaHTUNA M3 Tabnuubl 4 ¢ Vi HEW3BECTHLIM;

k., — 3HadeHue k,nnan —cw [k, = 1,64];

Oinp, — KO3hhMLIMEHT B3BELUMBAHMA AN G|, rt;
Oy — KOIMMULMEHT BI3BELIMBAHWA ANA O) 5.
101
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MpunoxeHwne /
(cnpaBo4HoOe)

PacyeTt Ha yCTanocCTb No npaBuny MaﬁHepa c 3KCTpal1011ﬂLlIﬁEﬁ Harpy3ku

I.1 PacueT Ha ycTanocTtb

YcTanocTHoe paspylleHne HacTynaeT B pesynsrate HakomnneHHOro NOBPEXJeHWs, BLIZBAHHOIO BO3OEACTBUEM Me-
peMeHHbIX Harpy3ok. C 3TOM TOYKM 3pEeHWs NPOLIECC YCTanocTW pa3BMBaETCA B pesynsTaTe npypalleHua MoBpEXaeHUs,
KOTOpOe crnegyeT M3 Kaxaoro rMcTEpPe3nCHOMO LUUMKMa HarpykeHusa, NpeacTaBneHHOro Ha guarpamMmme HanpsKeHue—ae-
chopmauus ana paccmaTprBaeMOoro cevyeHus. Takum obpa3oM, Ha BpEMEHHOW AuarpamMmme HarpyKeHUs Kaxaoro ce4eHus
KaXaoMy MNoKanbHOMY MakCHMMyMY COOTBETCTBYET NoKanbHbIA MUHMMYM, YTO COCTaBMNAET MOMHLIA LMK (pacyeT LuMKna
cM., HanpuMep, B [60] unu [61]). Kaxgbl M3 aTKUX LUMKNOB XapakTepu3yeTca NapHbIMWA 3KCTpeManbHbIMUA BENUYMHaMU
(MW, 9KBUBANEHTHO, aMMINTYLOW U CPEAHUM 3HAYEHWEM, TO ECTh PA3HOCTLH MEXY ABYMSA NapHbIMU 3KCTPEeMarbHbIMA
3HA4YEeHUSMU LUMKIa U CpeagHnM 3HavyeHueM uukna). Ecnm npuHsaTe gonylieHve, 4To NpoLEece HakonneHus NnoBpexaeHus
MOAYMHAETCA NMHEMHOW 3aBUCMMOCTM M ANSA KaKO0ro LMKIa HOCUT He3aBUCUMLIN XapakTep [62]—[64], nonHoe noBpex-
neHue, D, moxHo onpegnenvTs no dopmMyne

1
= W (1.7

roe S; — AWanasoH Harpyskw ANS i-ro UMKna,
N(S;) — 4Mcno UMKNOB [0 pa3pyLUeHNA NPU NOCTOAHHON BENUYWHE aMMNUTYBI HArPYXKeHUs C 4ManasoHoM, 3a4aHHbIM
aprymeHToM (T. e. kpuBas S—N).

MpepnonaraeTcs, YTO NoOKankHOE HanpsXKeHWe B MECTE PaspyLUEeHUs NUMHERHO CBA3AHO C BENWYMHOW Harpy3kn. Kak
npasuno, AnsA pacydeTa Ha ycTanocTb kpueas S—N, otobpaHHas 4ns NpoekTHOro pacyeta, UMEeeT 3a4aHHyt0 BEPOSTHOCTb
beasoTkazHon pabotel (4acto 95 %) n ypoeeHb goctoBepHocTu (Yacto 95 %), KoTopble yuMTBIBAKTCS MPU NOCTPOEHUA
KPUBOW Ha OCHOBE 3KCMepUMeHTanbHbIX AaHHbIX ANS KOHKPETHOrO MaTtepuana. Takum obpa3om, MCKOMbI MUHWMAaMBHBINA
YPOBEHb HAAEXHOCTM MOXET 0XMOAThCH, KOraa CyMMapHOe NOBPeXaeHne JOCTUTHET eduHNLbI.

MpumevyaHme — [ng obnerdyeHna BOCTIPUATIS, U3MEHEHWEM YPOBHA Harpy3ku, COOTBETCTBYIOLLErO cpegdHei
TOYKE KaXOoro uMkna, npeHebperatot. [laHHOe OrpaHuyeHvne yCTpaHsaT No3gHee, Korga pesynstar konebaHus yposHS
Harpyaku B cpegHel Touke UUKna 6yaeT yuTeH 3aMeHOW Ha 3KBUBANEHTHLIN LMK HarpyKeHus.

B npouecce akcnnyatauum B3Y ucnbiTbiBaeT GOMbLLOE KOMUYECTBO NepeMeHHbLIX LMKIMOB HAarpyXeHusi, ABMNsoLLIMX-
CA pesynsTaToM U3MEHEHWIA NMapamMeTpoB BeTpa B LUMPOKOM auanasoHe. [MoaTomy npu NpoexkTWpoBaHWKM CriegyeT pac-
CYMTATb CMEKTP HarpyxeHwsa. Hambonblwimne LiKnbl 4na 3TOro CNekTpa AOMKHbI BbITh MOMyYeHsl HA OCHOBE 4OCTOBEPHOIO
COOTBETCTBUA AAHHbLIM, MOMYYEHHbIM B MPOLECCe MOAENMPOBAHUA UMM UCTIBITAHUIA, MPOACIKUTENBHOCTD KOTOPLIX 3HAYM-
TENbBHO KOpode, YeM Cpok crnyx6bl BAY. [INA kaxaoro pexvuma BeTpa MOXKHO NPUHATE, YTO NPOLIECC Harpy»KeHWa Moaenu-
pyeTcsi CTalMOHapHBIM BEPOATHOCTHBIM NpoLeccoM. Takum o6pasoM, oxuaaeMoe NoBpexaeH1e Npu 3afaHHON CKOPOCTH
BeTpa V Oons onpegeneHHoro nepuoaa BpemMeHi T onpegenstoT no opmyne

S|VT)

E{D|V.T)= j NS

(I-2)

rae ng(S | V, T) — cnekTp KpaTKOBPEMEHHOIO HarpyXeHus, onpeaeneHHbIN kak yHKUKUSA MNNoTHOCTY ANg onpegeneHHoro
yncna UMKIoB.

B aToM cnyyae oxuagaemoe YMCNO UMKNOB B MioBGom uHTepsane auanasoHa HarpyxeHus (S,, Sg) B TeveHune nepu-
ofa BpeMeHu T onpegenseTcs Kak:

[ nr(S|Vv.T)as. (1.3)

OI'IpE,EI,EHEHVIB OXMOaemoro noBpeXxngeHmA, HakonmeHHoro B pesynbrate BOB,D'eﬁCTBHH HOpManbHbIX 3KCNnyaTtaun-
OHHbIX HAarpy3oK B TeHEeHWME BCEro CpoOKa 3Kcnnyartauun, nony4aeTcqa paclwmpeHrmemMm BpeMeHHOro MHTepBana Ha MOMHbIN
CPOK 3KCnnyatauun1  UHTerpupoBaHuem no ananas3oHy CKODOCTeIﬁ BeTpa, COOTBETCTBYHOLLMX PEXUMY NPOU3BOOCTBA 3HEP-
rmu. B pe3ynbrate nonyyvyaem Bbipa*KeHne:

Vout

Llfetlme

Lifetime "
E(D)=—"T2 [ E(D|V.T)p(V)aV =

:

ne+(S|V, T

d [T S p) asav, (1.4)
Yin Vin 0

roe p(V) — beHKL!VIﬂ NMNOTHOCTW BEPOATHOCTWM ONA CKOPOCTU BETPA Ha BbICOTE OCKM BETPOKONeCa ANA CTaHOapTHbIX Knac-

coB B3Y, onucaHHbix B 6.3.2.1.
102

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 108 /142
CTpanuua ookymeHTa - https://GostExpert.ru/gost/gost-54418.1-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68258
https://gostexpert.ru/gost/gost-54418.1-2023?utm_source=pdf&utm_medium=68258&utm_term=page

FOCT P 54418.1—2023

CnekTp Harpy»eHust 4nsa AnvTenbHO OeACTBYOLWNX Harpy3oK MMeeT Bua;

. . Vnut
nr(S) =T [ nsr(S V. T)p(vV)dV, (.5)
Vin
Toroa
T
E(D)= £ ”N%é))ds. (1.6)

Ha NpakTUKe BO MHOTMX Crny4adax y,El,06H0 pas3fnennuTte gMana3oHbl BENMYKMH HArpy3oK U CKOpOCTeI?I BETpPA Ha OTAENb-
Hble noarpynnel — Bbiﬁopl{l’l. B atom cnyyae oXuaaemoe NoBpexaeHne MoxXeT ObITb annpoKCMMUpPOBaHO!

n:
EiDYe Y - 1.7
( ) %N(Sk) 7

TAe My — OKUAAEMOE YMCIIO LIMKIOB HATPY)KEHWs B TEYEHUe CPOKa IKCTMyaTauuy B -1t BbIGOPKE CKOPOCTH BETpa k-1
BblGOpKe BENUUKMHBI HArpy3Ku;

Sj — BENUYMHA, COOTBETCTBYIOWAA LEHTPY k-1 BbIBOPKM BENUYMHBI HArPY3KY.
OTclopa:

Vi+AV; 2 S, 4ASy j2

ngr(S|V.T)p(V)dSdV, (1-8)
Vj=AV; /2 S,-AS) /2

B o Lifetime
Jk T

roe AVJ.'— LUMPUHA j-ii BLIBOPKM CKOPOCTK BETpa U AS) LUMPUHA k-1 BLIBOPKK Harpysku.
YyeT AaHHbIX pe3ynsTaTtoB U TpeboBaHWM 7.6.3 B OTHOLUEHWKU MCMNOoMb3oBaHUA koadduuneHToB BesonacHoCTH Ans
Harpy3ok, faeT BhlpaxeHue AN pacyeTa no npegenbHon YyCTanocTHOW NPOYHOCTH:

]C”LT(S)

Nog) @S =1 (1.9)

0

rae ¥ = ¥i¥m¥n — Npou3BedeHne Bcex TPex MasBHbIX YacTHbIX koadduumnernTos 6e3onacHocTu AN Harpy3ok, Matepva-
MOB 1 NOCNEACTBUIA OTKa3a COOTBETCTBEHHO.
B nuckpetHon chopme dopmyna (1.9) npuobpeTaet BuUA:

Ty 1.10
2 W5 =" 10

Ona Bcex cnyyaes, Korga CyLECTBEHHOE MOBPEXAEHME NPoMCXoduT Gonee Yem B OOHOM Crydae HarpyXeHus u3
Tabnuubl 2, ONW NOBPEXAEHWS BhIYUCMAKTCA ANA BCEX CMyYaeB HarpyXeHws, UCNonb3ys NeByH 4acTb HEPAaBEHCTBA
(1.70). Cymma BbIYMCNEHHBLIX O0Ner AoMmKHa ObiTb MEHbLLE UNK paBHa eguHULE.

WManaraembln MmeToq 40 STOrO MOMeHTa npeHebperan U3mMeHeHWeM BenUUYUHbI CPeaHEero 3HaueHWsl KaXaoro Lukna
HarpyxeHus. OgMH 13 MPOCTbIX CNOCOOOB, MNO3BONAKLWMNX YYECTb 3TO U3MEHEeHWe, COCTOMT B TOM, 4TOObI paccyuTaTb
9KBWBANEHTHBIN LMK HAarpy>XeHUs, UMEILLNN (PUKCMPOBaHHYIO BENWYMHY CPeQHEero 3Ha4YeHUs LWKNa HarpyXeHus 1 Bbl-
3bIBAIOLLMIA TOYHO Takoe e nospexaeHue. B atom cnyyae noepexgeHwe B pesynbrarte BOCMPUSATUS 3KBMBaNeHTHOro
LMKNa SBngeTca TOYHO TakUM e, Kak v B pesynsrate LUMKIOB C NepeMeHHbIMWU CpedHUMM 3HaveHusMmu. Takum obpasom,
paspyLueHWe NPpon3ongeT (B CpedHeM) ANg TOro Xe Camoro Y1cna LMKNoB C NOCTOSHHOW aMNMWTYA0N IKBUBANEHTHOrO Lx-
KMMHYECKOro AnanasoHa S, Kak 1 Ans LUWKMOoB B MoBOM JaHHOM LMKNYECKOM AuanasoHe 1 ¢ nioGoil cooTBeTCTBYOLIEN
BENWYMHOW CpeaHero 3HadyeHus. Ecnv 0603Ha4uTb CeEMeNCTBO KpUBbIX S—N Ons nepeMeHHbIX cpeqHuX 3HadeHuin N(S, M),
TO YpaBHEHWE IKBUBANEHTHOIO NMOBPEXAEHWA

N(S,

eq!MO):N(SIM) (’11)

pellaeTca ans Seq Npu 3afaHHbIX BenuurHax S, M 1 BoIBpaHHOM NOCTOAHHON BenWYKMHe CPefHEero ypoBHA uukna M.
B matematuyeckmx TEpMUHAX 3TO MOXKET BbITb NPEeaCcTaBeHo Kak:

Seq = N(N(S.M),Mp), (1.12)

roe obpaTHas (hYHKLMA OTHOCUTCA K NEpBON NepeMeHHon dyHkun, N, naHHoi Bo BTopoi nepemeHHoi. Kak npasuno, M,
BblBUpaeTcsa Tak, 4Tobbl AaTh BenuuuHy R (OTHOLIEHWEe MaKCUMarnbHOW Harpy3ku K MUHUManbsHOW Harpyake) Ans SKBuBa-
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NEHTHBIX LIMKIOB Harpy:}eHus, KOTOpble HaxXoAAaTCA B cepeanHe Avanas3oHa BEeNUYMH, B3ATbIX HEMOCPEACTBEHHO U3 [aH-
HbIX HarpyeHus. Yacto npuemnemoi BENUYUHON ABNAETCA BENWYUHA CPEeOHEN Harpy3ky, YYUTLIBAKOLWENW BCE CKOPOCTU
BeTpa u3 paboyero gnanasoHa. [Ins bonblWMHCTBA criydaes, korga Kpuesle S—N onpegeneHbl aHanUTUYECKU (Hanpumep,
CTEMEHHbIE MMW 3KCMIOHEHUManbHbLIE 32aBUCMMOCTH), AMana3oH 3KBUBANEHTHOTO LIMKITMYECKOrO Harpy>eHWs Nerko BblYUC-
nsetcs. Ecnv auanasoH ctaHoBuTea 6onblKMM, TO He0BX0AUMO NPOSBUTE BHUMATENBHOCTL. B 3aBMCMMOCTU OT BENUYUHLI
CpedHEero 3Ha4YeHus LMKNa MakcumarnsHas Unv MUHUMAanbHas BENMYMHA Harpy3ku And AaHHOro UMKNna MoxeT npubnu-
3UTLCA K BEMWYMHE CTaTMYECKON MPOYHOCTU. B aToM cnyyae npoctas BeICOKOYacTOTHadA Kpueaa S—N MOXET cTaTk Henpu-
emnemoi. Kpome Toro, ons BenuymH ¢ 6onblumMmn gnanasoHaMm MECTHBIE HanpshKeHUa v aedopMaLs MoryT NepenTn
OT JOMUHMPYIOLLETO COCTOAHWSA CXaTUE-CKaTUEe UMW pacTSKeHNe-pacTsKEHWE K COCTOAHWKD PacTsKeHNe-cxartue, KoTo-
poe MOMET UMETbL MHOE aHanMTUYECKoe NMpencTaBneHue Kpueo S—N. BaxHo Mcnonb3oeaTe NPaBUIIBHYK 3aBUCMMOCTb
S—N onsa onpegeneHns guanaszoHa IKBMBaIeHTHOro umkna. BHadane gna gaHHoW BpeMeHHOW anarpamMmmel ONpegensoTcs
LIMKMbI MO MeTody AOKAEBOro NoToKa. 3aTeM BbIMMCNASTCA pAg SKBUBANEHTHLIX LMKIOB C MOCTOAHHBIM CPEOHUM 3Ha4EeHU-
€M LuKna (Ha OCHOBE NpaBWUNbHO BeIBpaHHbIX 3aBucuMocTen S—N ona kaxgoro BUaa UMKNOB HarpyeHus). JaneHenwasn
OLEHKa pacrnpefeneHuii 3TUX 3KBMBANEHTHLIX UMKIOB OAET HOBbIA 3KBMBANEHTHbLIN CNEKTP KPaTKOBPEMEHHOIO Harpye-
HUA. MNMony4eHHbI HOBLIW CMEKTP MCMOMb3YETCA ANA NOACYETA YMCNa LUMKIOB, UCMOMb3YEMbIX ANS OnpeaeneHvsa gonen
MOBPEXAEHUS AN KaXO0W BbIOOPKX HAarpy»KeHWA 1 CKOpOCTU BeETpa. [MaBHOEe NpenMyLLecTBO AaHHOMO METOAa COCTOUT B
TOM, YTO OLIEHKa 3KBMBANEHTHOrO CMeKTpa ABMNAETCA CTaTUCTMYeckn Bonee ACHOM, YeM MPoCcnexunBaHue YpoBHen cpea-
HUX 3HAYEHUI KaKk HEe3aBUCMMON nepemeHHoi. [Nonyyaemoe npenmyLlecTBo 06yCNOBNEHO TEM, YTO CEPEeauHEI BIBOPOK B
3TOM MeTofe OTAEMLHO HE OTCMEHKUBAKTCH, U DONBbLUMHCTBO LMKIIOB HArpy:KeHUs paccyMTbIBAETCA HAa OCHOBE TUMWMYHBLIX
BPEMEHHBIX PAOOB U3MEPEHHbLIX HArpy3oK Ans Ka) 4o BeIDOPKU HArpy3kM U CKOPOCTU BETPA.

[ononHuTensHeIM NPaKkTUHECKUM pe3ynsTaToM, BO3HMKAIOLWMM NpW ONpeaeneHnu KpaTkoBPEMEHHOIO CNekTpa Ha-
TPYXEHWSA, ABMAETCA NonyyYeHne BonNbLIOro KONMMYECTBA ManeHbKUX LUKMOB, OnpeaeneHHbIX MeTOA0M AOXOEBOr0 NOTOKA.
3TM ManeHbKkMe UMKIbl MOTyT YacTO BCTPEYATLCH B COCEAHWX MO BPEMEHW TOYKax, MoatoMy Mexay HUMKU MOXKET DbiTb
yCTaHoBMNeHa cBA3b. ManeHbKkMe LMKNbl MOMyT TakKe McKkaxaTb (hopMy aHanMTUYeCcKon annpokcMMaLui XBocTa pacnpe-
nenexHus. NoaTomMy Npy annpoKCUMMaLIMM XBOCTa KpaTKOCPOYHOTO pacnpeneneHns pekoMeHayeTcs paccMaTpuBaTh TOMbKO
LIMKMbI BbllLE NMOPOroBOW Benu4uMHbl. [loporoBaa BenuuuHa ¢ HammeHblum 95 %-HbiM npoueHTunem obblYHO OaeT Xo-
pOLLKE MpaKkTUdeckne pesynetaTtbl. [TOHWKEHME NOPOrOBOW BENWHYMHBLI MOXET ObITh ONpaBAaHo, ecnv ManeHbKUe LIMKIb
ObINY MCKIOYEHBI UMK, ECNW YBEMWYEHHOE YKUCMO AaHHLIX, UCNONb3yeMbIX ONS oTODpaKeHWA Npouecca, Kak OXuaatoT,
NPUBEAET K CYLIECTBEHHON AOMOSTHUTENBHON CTaTUCTUHECKON HALEKHOCTH.

[lna npakTuy4ecKkoro NpUMEHEHUSA NpKY NPoeKTUpoBaHu BOY Heobxogumo onpedennTe 3KBUBANEHTHbLIA CNEKTP Kpa-
TKOBPEMEHHOTO Harpy»eHusi 0T CMOAENUPOBaHHbLIX AMHAMUYECKMX AaHHbLIX, 8 3aTEM BbIYMCMWMTL HAKOMMEHHOE B NEpUOL,
akcnnyaTauuu nospexgeHve. OguH U3 METOOOB BLIMOMHEHWA 3TOW 3a4a4M JOIMKEH COOTBETCTBOBATL CrneayrLllemy ro-
pAAKY:

- BbibpaTh Ga30BLIN CPeAHNIA YPOBEHBL KaK CPEAHIO BENWYUHY YPOBHS HArpyKeHWs, YYUTHIBAIOLLYH BCE CKOPOCTU
BETPAa;

- U3 MONyYeHHbIX MOOENMPOBaHMEM AaHHBLIX AMS OnpedeneHHon CKOpOoCTW BeTpa M3Bredb MocrnefoBaTensHOCTb
NoKanbHbIX MakCUMYMOB U MMHUMYMOB. IocrneaoBaTensHOCTM NoKanbHbIX MakCUMYMOB I MMHUMYMOB 13 NMOBTOPSIHOLLMX-
CA BpEMEHHBLIX PAOOB ANA TEX XKE CaMblX PEXUMOB BETPA PEKOMeHAYEeTCA 00beOUHNUTL B OOWH pAf;

- onpeaenuTb BENWYMHY AMana3oHa v cpefHee 3Ha4YeHUe LMKNa AN KaXO4oro CMOoOenvMpoBaHHOMo LUKNa Harpyxe-
HUA METOAOM AGKOEBOro NoTOKa,;

- ONpefenuTb 3KBUMBAMEHTHbIM OManasoH AnA Kax[ooro LMKNa HarpyxeHus oTHOCUTEnbHO BbiBpaHHoro 6asoeoro
YPOBHSI CPEOHEND 3HAYEeHNSA LMUKNa;

- OnNpefenuTb aHanUTUYECKOe BhIPAKEHWE, COOTBETCTRYIOLLEE BEPOATHOCTHOMY pacnpeieneHmnio SKBUBANEHTHBIX
LIMKIIOB [iNA CMy4as KpaTkocpoqHOro HarpyxeHusa Fqr (S|V, T) ANd AaHHbIX BILLE HA3HaueHHoro nopora. OnucaHue ofHo-
ro N3 metofoe noabopa aHanUMTUYECKOrO BblpaXXeHWs Ans pacnpeaeneHus MoxeT ObiTb HalgeHo B [63]. [Ans eeibpaHHoOro
TuUNa pacnpeneneHns fomkHa ObiTb NPOBEpeHa CTeMNeHb TOMHOCTU COOTBETCTBUS JAHHBLIM M [OCTATOMHOCTL Habopa naH-
HbIX ANS BbINONMHEHUA HAAEXHOW OLEHKU NOBEAEHNA XBOCTa pacnpeieneHms no CPaBHEHNIO C UMEIOLLMMWUCS OaHHBIMM;

- ONpefenuTb OXMAAeMOE YACIO LMKITOB B KaXA0W BeIbOpKe B TEYEHME CpoKka cryX0bl, UCMONb3ysa AaHHble, Koraa
BbIDOpKa Harpy>xeHWs HWXKe NMOPOroBOro 3Ha4eHwus, W NogobpaHHOe aHanUTUYecKoe pacnpeneneHne ANA HarpyXeHus,
Koraa BbiGopKa HarpyXeHusi BbilLe MOPOroBOro 3Ha4YEHUs, B COOTBETCTBUM C hOpMYynon

Mk, €Cnu S HKe j-ro nopora

Lifetime
Ny =| ——/—/— (E13)

T ] ) Mj F[Sk +ATSK|VJ':TJ_F[SK _A_gklvf’TJ , ecnu S, Bblllle j-ro nopora

rAe Mjk — YUCNO CMOAENMPOBAHHBIX LMKMOB YCTaNoCTH, HACUUTLIBAEMbIX B AaHHbIX AN j-i BbIGOPKW CKOPOCTH BETPa 1
k- BbIBOPKM HArpy:xeH1sl HXKe Ha3Ha4YeHHOoro nopora;
M; — 4ncro ycTanocTHbIX LMKIOB, MOACHUTAHHBIX NPU MOENVPOBAHNN, BbILLE NOPOra;
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AV}. ( Avj
|- —— Vi +
J i
w2 a2
ZVave 2VEV€
PJ' =g —€ — MOKa3biBaeT 4acTb BPEMEHW, KOTOPYH CKOpPOCTb BETpa HaxoguTcA B Bbl-

Gopke j B cnydae NpUHATAA pacnpefeneHusl CKOpocTW BeTpa no Paneto;

- NPOCYMMWPOBATL A0MNEBLIE NOBPEXOEHWS, UCMONL3YSA NEBYIO YacTe hopmynl (F.9);

- NPOCYMMMPOBATL NOMHOE MoBpeXAeHWe 3a BeCk CPOK CMyKbbl ANa BCeX Cry4aesB yCTanoCTHOMO HarpyeHus.

Mpw ncnone3oBaHWM AaHHOTO METoAa crneayeT NpoBepUTh:

- ocTaToMHa N BeNWYMHa BbibpaHHOro pa3pelleHna AN BblbOpok CKOPOCTW BETPa M AnanasoHa HarpyKeHwst ons
obecne4yeHns Kenaemon YNCNEeHHOW TOYHOCTK, W

- AOCTaToO4HO N BonblUMe BenWYvHbl AWanasoHa HarpyKeHus MCromnb3yrTcs, 4ToObl OCTOBEPHO MPeacTaBuTh
XBOCT pacnpegerneHus Harpysku Ha ANMHHOM MHTepBane BpeMeHw.

MepBan npobnema moxeT ObITb MccnegoBaHa annpoKCUMWPOBAHMEM OWWKMBKW Kak MOMOBWHBI Pa3HOCTU MEXKAY
pesynsTataMy, BbIYWUCNEHHBIMKW C ABYMS Pa3nuyYHbBIMU paspelleHnsaMy BelBopKW, NponycKaloWmMMn AaHHbIE OT Kaxgomn
OPYroi CKOPOCTM BETpa WM AnanasoHa HarpyxeHus. B kayecTBe anstepHaTvBbl AOMKHO BbiTe BBIMMCIIEHO CYyMMapHoe
NoBpeXOeHWe, UCMOoMb3ys OKOHEYHbIe TO4KW BeNnWYMH BbIBOPOK, BMECTO CpegHuX BeNWYWMH AN MonyYeHUst rpaHnYHoro
pesynetata. Bropas npobrnema moxeT BbiTb McCnenoBaHa, ecnu nNporpeccUBHO YBENWYMBaTL BEMUYWMHY HaubonbLluero
AvanazoHa BbIBopKKM HarpyxeHusa o obHapyKeHWa He3HaYMTENBLHOMO NPUPOCTA, HAKOMMEHHOTO B TEYEHWe CpoKa CryX0bl
NOBPEXOEHWA. Lifatifia

CnegyeT OTMETWTb, YTO NMOCKOMbKY OTHOLLUEHWE —T ABnAeTcA BonblUWM Y1cioM, TO Hambonblasa Heobxoan-

Masa Bbl60pl{a HarpyxeHua mMoxeTt BbITb 3Ha4YUTENBHO BoMbLUE, YeM HAaNBOMBLUIWIA LIUKN, I'IOJ'IyLIEHHbIFI npu MmogennpoeaHUun
OaHHbIX. Takon pe3ynbrart nony4yaeTcd noToMy, 4TO NonHaA CMOoOenMpoBaHHan BpeMeHHada anarpamma HarpyxeHuwda Ha-
MHOIo MeHblUEe, YEM CPOK Cﬂy}Kﬁbl B3Y, 1 HeobxoaMMO BLINOMHWTL CTaTUCTUYECKYH 3KCTpanonAaAunw AOnd Toro, 4TOBbI
OOCTOBEPHO onpenennte NoBpexaeHWe, COOTBETCTBYHLLEE XBOCTOBOM 4acTu pacnpegeneHna AnAa AnNATENbHOroO Harpy-
XKEeHUA.
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MpunoxeHwue J
(cnpaBo4Hoe)

MporHo3upoBaHue 3KCTpeMankLHOW CKOPOCTU BeTpa ¢ noMollbio MeToaa MoHTe-Kapno

J.1 O6Gwme TpebGoBaHunA

B 30Hax, rge cunbHbIA BETEP NOQYMHAETCH 3KCTPeMarnbHbIM BHETPOMUYECKUM LIMKIOHaM, 3KCTPEMArbHYH CKOPOCTh
BETPA MOXHO OLEHWBATEL C NMOMOLLBK MeToaa MN'ymbens Ansd pacluMpeHHBIX AaHHBIX, NonyYaeMblx ¢ brnivokaiwen aTTecToBaH-
HOW METeoponorMyecKon CTaHuMK No MeTogy «M3MepeHVe—CconacTaBneHne—nNporHo3», Kak onucaHo B npunoxeHuu L. C
OPYron GTOpoHbl, 0bnacTi TPONKUKOB U CYBTPONMKOB, r4e AOMMHMPYIOT TPOMUYECKUE U BHETPOMMYECKWUE LIMKMOHBI, W3BECT-
Hbl Kak 0bnacti co CMELUaHHbIM KNMMatoMm, M HeoBxoQumMo MccnegoBaHWe KaykOoro 3HaYMTENbHOr0 METEOPONIOrTMHEeCcKoro
ABMEHWs, cozaatollero Betep. Beino 3amedeHo, YTO NMpU UCMNOMbL3OBAHUKW METOAA «M3MEPEHWE—CONOCTaBNEHNE—MPOrHO3»
Ans obnacTteil Co cMellaHHbIM KnumaToM 0e3 yyeTa LUTOPMOB pas3fMYHOro Tuna aKcTpemanbHas CKOpocTb BeTpa Hedo-
oLeHVBaeTCH.

B HacTosLweM NpunoXeHun onvcaHo NPOrHO3MPOBAHME IKCTPEMAarbHbIX CKOPOCTER BETPA, BbI3BAHHEIX TpOMMYe-
CKMM LIMKITOHOM, B 30HaX CO CMeLLaHHBIM KNMMaToM ¢ nomolustko Metoga Monte-Kapno gna [65]—([70].

J.2 I'IporHo3upOBaHue SKCTpeManbHbIX CKOpOCTeﬁI BeTpa, Bbi3BaHHbLIX TpOoNU4Y€CKUM LMKNOHOM

J.2.1 OueHKa napameTpoB TPONMUYECKOro LIMKIOHA

KonnyecTBo TpONUHECKNX LMKNOHOB B rod Ha KOHKPETHOW nrowanke A MoxeT BbiTb onpedeneHo Kak Konnm4ecTBo
TPOMUYECKUX LIMKIIOHOB 32 rof, NPOXOXAEHWE KOTOPBIX BKIOYEHO B LMKN MOAENMPOBaHWA (0BbIYHO paanyc KOTOporo co-
ctaensieT 500 kM) 1 nony4aeTcs co CpeAcTB MOAeNUpoBaHUA NpPeablgyLwnX TPOMUHYECKNX LIMKITOHOB.

Tponuyeckue LUMKNOHbLI XapakTepuayoTea YeTbipbMsa NapaMeTpamun: AasreHne B UEHTPe P, CKOPOCTb Nepemellie-
HUa C, yron nepemMelleHns g, U3MepPeEHHOE NPOTUB YaCOBOW CTPEMKWU NONOKWTENEHOE C BOCTOKA M MWUHUMAanksHoe pac-
CTOSAHWE d,;, NP AOCTUKEHWUN LIMKITOHOM KOHKPETHOW MHTEPECYIOLLEN MNOLAaKN, M3 apXUBHbLIX CPEACTE MOAENMPOBaHNs
TPOMUYECKUX LINKIMOHOB.

Ele oaHumM napameTpom TPOMUHYECKUX LIMKNOHOB ABMAETCA Pafinyc MakcUMarnbsHOW CKopocT BeTpa R, KOTOpbIi

MOXHO ONpeaennTb No MOAENW NONga AaBneHus, npeanaraeMon B [66]:

B

roe p(r) — gaBrneHne NoOBEpPXHOCTM MOPSA HA pacCTOSHUK r OT LeHTpa TPOMUYECKOTo LIMKITIOHA.

R, MOXHO naeHTudUUMpoBaTe Mo METOAY HaUMEHbLUMX KBAAPaToB C WCMOMNb30BaHWEM M3MEPEHHOTo AaBNeHWs
MOBEPXHOCTA MOPSA Ha METEOPOINOINMHYECKMX CTaHLMAX, @ TAKKE MOXHO NPeanonoXuTe, YT nepudepuiiHoe gasneHue p,,
coctaenset 1013 Ma nnu onpegenseTca aHanorM4HeiM 06pazoM. PasHnua gaeneHns B LEHTPe onpegenseTca kak A unu
i, —p.- B cnyyae B = 1,0, naHHoe oTHOLLEHWE CTAaHOBMTCA dhopMyrnamMu, npeanaraembiMu B [67].

YkaaaHHble WeCcTb NapameTPoB anfnpoKCUMUPYIOTCA aHanUTUYeckumMi dyHkumamu: Ah, R 1 C, MoryT annpoKCUMK-
pOBaTLCA CMELIaHHbIMU (PYHKLMAMM HA OCHOBaHUM norapugMMyYeckn HOpMarnsHOro pacnpeneneHus n pacnpeneneHuns
Beibynna (cm., nanpumep, [68]), g HOpManbHbIM UM BUHOPMANEHEIM pPacnpeaeneHnem, d . NoNMHOMNAIBHON (hyHK-
umen n A pacnpegenennem lNyaccona. Takke HeoBXOAMMO paccynTaTh KOPPensuuM Mexay AaHHbIMKM napameTpamu, 3a
VCKITIOMEHWEM A.

J.2.2 Co3paHue CUHTETUYECKUX TPONUYECKUX LMKIMNOHOB

CUHHTETMYECKME TPOMWYECKUE LIMKIMOHBI CO34aKTCH Ha OMUTENbHLIA Nepuo AnA YO0BNEeTBOPeHUa MyHKUWIA cMoade-
NPOBaHHOIO pacrnpeneneHusl BEposiTHOCTU U Koppenauuid. MameHeHremM nonsa AaBneHus TPOMMYECKUX LMKIOHOB MOXHO
npeHebpeyb, NOCKOMNbKY CKOPOCTE W HamnpaBrneHWe BETpa OLEHUBAKTCH TONbKO, KOraa TPOMWYECKUA LIMKIIOH HaXoouTCs
BHYTPW LMKNa MogenuposaHua ¢ paguycom 500 km.

Mcnonb3yloT MeTo M3MEHEHHOTO OPTOTOHANBHOMO Pa3noXeHWs ANna YAOBNETBOPEHUA hYHKUUA CTAaTUCTUYECKOro
pacnpefeneHus NapameTpoB TPONMYECKOrO LUKMOHA U OOHOBPEMEHHO KOPPENALUKM Mexay HUMK, Kak npeanaraet [68].

[MAaTe NnapameTpoB oNUCaHWs TPOMUYECKOrO LUMKIMOHa YHUPULIMPOBAaHLI 1 3anucaHsl B hopMe BEKTOpa CReayoLum
obpazom:

x" = {In(ap), IN(Ryy ), In(C), 6, A} (J.2)

KoeapvaumnoHHas MaTpuua x onpefensetcs kak S. CobeTteerHble 3Haderna AK) u cobeteeHHble BekTopbl D) pac-
CHUTLIBAIOTCA NOCPEACTBOM PELLEHUS CNeOYIOLLEro YpaBHEHNS:

[Sﬁ_“‘)E}cD(k) —0. (J.3)

3atemM co3dakTca He3aBUCKMBIE napameTpel Z; C NATEHO COCTABNAKLWLMMK BCINE 3a annpoKCMMUPOBaHHbIMUK pac-
npegeneHnamMmm no OTHOWEHWUKD K HaMeYeHHbIM Mo KOHKPETHBIM rogam creHepnpoBaHHbIX BEKTOPOB W KONMM4YECTBOM Cre-
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HEePWPOBaAHHbLIX BEKTOPOB BCNed 3a OLIEHEHHO rOA0BOW YacTOTOW BO3HUKHOBEHWA. COOTHECEHHLIE napameTpbl X; MOXHO
nony4yuTb Npy NOMOLK cnenyouwlero ypaBHeHMA:

-1
X; = [0(1) o2 CD(5}J Zj (J.4)

[aHHble BeKTOpbI X; HE0BX0AUMO YUUTLIBATL, Kak HaBop nNapamMeTpoB s TPONMYEcKUX LMKNoHos. Cnenyer UMeTb
B BU/Y, YTO, XOTS KOPPEnsALuuM Mexay Kaw o COCTaBNAlLLEen X, yAOBNETBOPAIOT 3afaHHbIe Koppensauun, pacnpefeneHms
WX BEPOATHOCTWN HE BLITEKAKOT U3 3aJaHHbIX.

B koHeuHom wTore, x; Heo6x0OMMO NEPeynopAnOYMTL B NOPAAKE BO3PACTaHMA W M3MEHWUTb TaK, 4Tobbl pacnpene-
NEHWA MX BEPOATHOCTU BbITEKAMNW U3 33aHHbIX pacnpeaeneHnii BEpOSTHOCTM. 3Ta onepauus NpakTUYecKn He BIUSET Ha
KOppensauu1, NoCKOrbKY OHa He MeHsieT Habop napamMeTpoB.

J.2.3 MporHosnpoBaHMe CKOPOCTEN BeTpa B npegenax TPonU4ecKoro LMKnoHa

Ha Tponu4ecknil UMKMNOH X, BbI3BAHHbLIA BETPOM Ha MHTEPECYIOLLEN NNoLLaaKe, OKasbiBaeT BIUAHNE MECTHas Tomno-
rpacms. CkopocTs BeTpa Ur(X) n HanpaeneHue Or(X) Ha BLICOTE OCK BETPOKONECA MOXHO 3anncaTh Kak:

U (=S g (3); (4.5)
O7(%) = 0g(%) v, + D, (4.6)

roe Ug(x) n eg(x) — rpagveHTHas CKOPOCTb W HanpaeneHue BeTpa (Mo YacoBOW CTPENKe ¢ tora);

E; nyy— KoadphuLMeHT Npodunsa BeTpa 1 yron NpUTeKaHWs, U3MepeHHbIe NPOTUB YacOBOW CTPENKM, NOMOXM-
TerbHble OT BEKTOPa rpagueHTHON CKOPOCTU BETPa;
S 1 D; — KoahdMUMEHT YCKOPEHWUA U pasHuLa B HanpaeneH BeTpa B CUNYy MECTHOW Tonorpadui Kak tyHK-
Luun Hanpasnexus BeTpa (04(X)—v,) Hag nnockum penbecom.
[pagueHTHan CKOPOCTb BETPA W HaMpaBneHWe Ha Nrowagke X (5, @) MOXHO paccyuTatb U3 OaBreHWs nons Tpo-
MMYECKOro UMKNOHa, gonyckas banaHc mexay cunon, o0ycnoBneHHOW rpagueHToM AaBneHns, UeHTPoBeKHON CUon n
cunoit Kopvonuca.

- 1 2
o= sm(cp—e)—frJr [—C sm(cp—e)—fr) o 6p(r); (J.7)

Ug(X) 2 2 por
0g(x) =m0, (J.8)

rOe r — pacCTOAHWE OT LEHTpa TPOMUYECKOTO LIMKIOHA;
(@ — Yrofn, U3amepeHHbIi NPOTUB YaCcoBOW CTPENKW, MONOXUTENBHLIA C BOCTOKA,
f — napametp Kopuonuca,

Ug Bg — (PYHKLMM BPEMEHU 13-33 NEPEMELLEHNA LIMKMOHOB.

KoadhcpuumeHT npocuna setpa Ep W yron npuUTekaHua y, UCNOMb3yioTCA AN pacyeTa CKOPOCTU BETpa Ha BbiCo-
TE OCW BETpoKoneca, KOTOPblE MOXHO OLEHWTL MPW MOMOLUKM Nonyamnupudeckux dpopmyn (cm., Hanpumep, [68]) unm
CFD-meTtonoM. KoahUUMEHT yCKopeHua S, 1 pasHuua B HanmpasneHuy BeTpa Dy NoKasbiBaloT BNUAHWE MECTHOW Tomo-
rpacdmm Ha CKOpOCTb W HanpasneHwe BeTpa. [aHHele dhakTopbl ONpeaensTcs Kak yHKUUM HanpaeneHuss BeTpa Hapg,
nnockum pensecom nocpegctesom CFD-MeToga (cm., Hanpumep, [69]).

[ecatMMUHYTHYIO CPEOHIO CKOPOCTb BETPA MOXHO CMPOrHO3WpoBaTh MyTeMm aobasneHusa cnyvyalHbiX BEMWYKUH K
CKOpPOCTMW BETPA, OLEHEHHOW MoJenamu nona BeTpa. [pegnonaraeTcs, YTO OaHHBIE ClyYaliHble BENWYMHBI OOMKHbBI Bbl-
TekaTb M3 norapuM1U4ecKn HopMarnsHOro pacnpeneneHus co cpeaHM 3Ha4eHWEM HOIMb M CpedHeKBaapaTUYeCckuM 3Ha-
YEHWEM G, KOTOPOE MOXET BbiTb CMOAENMPOBAHO Kak:

oy =7 Ur(X). (J.9)
3aecok 0,1 66110 Mcnonb3oBaHo ANs v, kak npeanoxeHo B [70].

J.3 npOl’HOSHpOBaHV‘Ie SKCTpeMaﬂbHOIﬁ CKOpPOCTH BeTpa B 30HaX CO CMelWaHHbIM KNUMaTOM

J.3.1 O6uwue nonoxeHus
Cesasb Mexgy nepuonom noeTopseMocTM R v pacnpedeneHyem BeposiTHOCTU ro4oBOW MakCMMarbHOW CKOPOCTH
BeTpa F(u) moxeT BbITh 3anucaHa cnegyowmM obpasom:

F(u)=1-1/R. (J.10)

B 30Hax co cMellaHHbIM KNMMaToM pacnpegeneHna BepoATHOCTHU HeobXxoOMMO OLEHMBATb OTAENbHO Ans BHETPO-
nU4eCKnX KU Tponn4eCKMx UMKNOHOB, a 3aTteM HeobXxoaMmMo NPOrHo3UpoBaThb KOMGVIHVIPOBEHHOE pacnpegeneHue BepoAaT-
HOCTHW.
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J.3.2 TporHozmMpoBaHue 3KCTPpeManbHOW CKOPOCTU BETpa BHETPOMMUYECKUX LIMKITOHOB METOAOM
«U3MepeHne—conocTaBneHue—nporHo3»

PacnpeneneHus akcTpeMansHOro BeTpa (To ecTh pacnpefeneHue BEPoSTHOCTY FOA0BOA MakCUManbHOWM CKOPOCTH
BeTpa) BHETPOMUYECKUX LMKMOHOB MOXHO OLEHMBATE METOAOM «M3MEPEHUEe—COMNOCTARMEHNE—TPOTHO3» MO AaHHLIM 13-
MepeHWuin ckopocTy BeTpa 3a N net Ha Gnukanwen atTecToBaHHON MEeTEOPONOrMyeckon CTaHuMn cnegyowmnm obpasom:

a) no AaHHbIM M3MEPEHMWIA CKOPOCTM BETPA NONy4aloT BPEMEHHOW pPsif CKOPOCTU BETpa Ha nnowagake 3a N net, uc-
nornb3ys MeToq «M3MepeHne—conocTaBneHne—nporHo3» unu CFD-meTop;

b) onpenensT MakCMMarneHYK CKOPOCTb BETPA Ha NMNOLLAAKE U j, BI3BAHHYK) BHETPOMMYECKAMU LIMKMOHAMU B
Kak[,OM KaneHAapHOM rofly, ¥ YNopsAoHMBaL0T 3HaYEHWS MO NOPSAKY BO3PACTAHMS OT Ug 4 A0 Ug . OnpegenstoT pacnpe-
OeneHne BepoATHOCTU rOA0BOM MakCHMarbHOM CKOPOCTW BETPA, BbI3BAHHOW BHETPOMUYECKMMW LMKNOHAMW, Mo dhopMyne

i
Felug ;)= : 2
e(Ue.i) N+1 bLT1)

C) CTPOSIT 3aBUCHMOCTb U ; OT MPUBEAEHHON NEPEMEHHO Y ;.
Ve, = —In(-In(Fe (g, )))- (J.12)

Hauny4ylas 3aBMCUMOCTb MOXET DbITh Nony4YeHa nyTem annpokcumauuy yHKLUMM Mo MeTomdy HauMEHBLLUMX KBa-
apartog. [No pe3ynsTupyoLlel 3aBUCUMOCT MOXHO MPOrHO3MPOBaTh AKCTPEMAIbHYH CKOPOCTh BETPA € 3a4aHHbIM Nnepu-
0J0M MOBTOPAEMOCTH.

J.3.3 MNporHo3zupoBaHue 3KCTpPEManbHOW CKOPOCTU BeTpa TPONMUYECKUX LMKNOHOB MeTo4aMu Tuna
«U3MepeHue-CconocTaBneHUe—NporHoz»

PacnpeneneHve akcTpemMansHOro BeTpa TPOMMYECKUX LUKNOHOB 3a N NET MOXHO OLEHUTb MOLENUPOBaHUEM MO
metoay MonTte-Kapno (cm. B J.2) cneaytowmm obpasom:

a) W3BMNeKawT MakCMMarnbsHYI rogoByHo CKOpocTs BeTpa 3a N net mogenupoeaHuem no metogy Monte-Kapno B oT-
HOLLEHWW TPOMMYECKVX LMKITOHOB 1 yNOPSAO4MBAIOT MO BO3PACTAHMIO 3HAYEHWUA OT Uy 1 A0 Uty Onpeaensior pacnpese-
neHue BepOATHOCTM rod0BOM MakCUMarnsHON CKOPOCTU BeTpa Fi(ut) U NPUBEAEHHYIO NepemMeHHYHo Y j@Harnorm4Ho J.3.2;

b) cTpoAT 3@BUCUMOCTE Uy, OT NPUBEAEHHOW NEpeMeHHO Y1 B cnyyae metoga MoHTe-Kapno, akcTpanonsaums
F+(ur) He Tpebyetcs, T. K. Nony4eHbl JOCTATOYHbIE AaHHbIE.

J.3.4 OnpepeneHue aKkcTpemanbLHON CKOPOCTU BeTpa B 30HE CO CMeLUaHHbIM KNMMaToM

KomBuHupoBaHHOe pacnpeneneHne BEpOATHOCTH rOL0BOWM MaKCHManbHOW CKOPOCTU BETPA MOXET ObITh NONMyYeHO
C YY4ETOM Kak BHETPOMUYECKMX, TaK U TPOMMYECKUX LUKMOHOB. [Mpy JoNyLLEHUN, YTO CKOPOCTH BETPA, BbI3BAHHLIE BHETPO-
MUYECKMMUW LIUKITOHAMW 1 TPOMMYECKMMIN LIMKITOHAMM, ABNSKTCH HE3aBUCUMBIMK CODBLITUAMK, KOMOVMHUPOBaHHOE pacrpe-
[eneHne BeposiTHOCTU MOXHO OLLEHUTL Mo hopmyne

Fo (ug) = Felug ) Fr(ur), (4.13)
roe F(us) — KoMBUHNPOBAHHOE pacnpefeneHue BEpoATHOCTU.

HEOSXO,EIVIMO y6e,u,v|Tbc;|, YTO CNPOrHO3MpOBaHHbIe CKOPOCTU 3KCTPEMAnbHOro BETpa MMerT 3Ha4YeHWA, ConocTaBn-
Mbl€ C U3MEepeHneMm.
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MpunoxeHune K
(cnpaBo4Hoe)

OLIEHKa BNMUAHUA a2pognHaMHU4eCKOro 3aTeHeHUA U Typ6yneHTHocw|
Ha nnowagKkax BeTpoaHepreTu4eckmnx CTaHUMH

K.1 BnuaHuwe aapoavHaMUuecKux cnenos

[Npw BbIMMCNEHW YCTANOCTHLIX Harpy3oK, BO3HWKALWMX B Npouecce HopManbHOW akcninyatauuu B3Y, cnegyet
NPVMHATL BO BHUMaHWE BO3AEWCTBME aspoauHaMUYeckux crnedoB oT coceaHux BIY. [aHHoe BosgencTBne MoOXeT ObiTb
YYTEHO C MOMOLLIO 3HEKTUBHOWM MHTEHCUBHOCTKU TYPBYNEHTHOCTH I (CM., Hanpumep, [77]). APPEKTUBHYIO UHTEHCHB-
HOCTb TYpBYNeHTHOCTW B 3aBUCKMOCTM OT CPEAHEN CKOPOCTU BeTpa V|, Ha BbICOTE OCWM BETPOKOMNeca, onpedensioT no

dopmyne
1

2n m
Lot (Viup ) = IP(9|thb)1m(9|thb)d9 : (K.1)
0

rae p — byHKUMA NNOTHOCTW BEPOSATHOCTM HanpaeneHua BeTpa;
I — WHTeHCUBHOCTb TypByneHTHOCTW, B pesynsTare OBWMXKEHWE BO3AYLUHBIX NMOTOKOB OKPYXKAMOLWEW cpedbl U aspo-
OWHaMWYecKoro criefa B HanpasneHny BeTpa 0;
m — rnokasaTtenb CTENeHW KpMBOW ycTanoctu Bennepa ans matepuana paccMaTpuBaemMoro KOHCTPYKTMBHOIO ane-
mMeHTa (S—N-kpuBas).
[aHHbIn MeTon NPUMEHVMM ONA CTAHAAPTHOW, @ Takke HecTaHAapTHOW komnoHoBok BAC.

Hanee npuHumaetcs, 4to pacrnpepenexue p(0|Vy,,,) — OAHOpoAHOe 1 koMnoHoeka BOC — cTaHaapTHas npsivo-
yronbHas. MNpuBegeHHble opMymbl MOXHO TaloKe OTKOPPEKTUPOBATL A1 MPOUMX KOMIOHOBOK M HEOOQHOPOOHLIX pacnpe-

fenenuii. B cnyyae HEOAHOPOOHOMO 3aKOHA pacrpefeneHns HanpasneHus CKOPocTH, thyHKUMA P, MOXET ObiTk OTKOpP-
pekTupoBaHa KoahdULIMEHTOM, paBHLIM OTHOLLEHWIO CYLLECTBYHLLEN BEPOATHOCTU HanpaBneHus BeTpa (B HanpaeneHumn
cocegHux B3Y) kK BEpOATHOCTM, COOTBETCTBYIOLLEH OOHOPOAHOMY pacnpeneneHuno HanpasneHs BeTpa.

B pacuete He cnegyeT nNpuHUMAaTh kakoe-nubo ymeHbLUEeHWEe CPeaHEN CKOpPOCTW BETPa BHYTPW MIOLaaKU ¢ ycTa-
HOBMEeHHbIMK BIY:

ecnv min{d} = 10D:

g,
Teff = ——; K.2
' Vo (K-2)
ecnv min{d} < 10D:

1

cn"eff 1 ~m i ~m m
Lgfpm e (1=N py )oc +prGT(dj) + Py = 0,08, (K-3)

Viub  Vhub i
roe D — ouameTtp BeTpoKoneca;

G. =6+1286, — xapakTepucTMyecKoe 3Ha4YEHWNE CTaHOAPTHOrO OTKMOHEHNSA TypByneHTHOCTM BO3AYLLUHOTG Mo-

TOKa OKpYXXaloLer cpesl;

G; — cpegHekBagpaTU4HOEe OTKIOHEHWE pPacYEeTHOro cpegHekBaapaTUYecKoro OTKIMOHEHWA
CKOpOCTK Ha6era|0u.u=.-ro BO34YLWIHOMo NoToOKa;

Q-
|

npegnonaraemas gUCnepcKs Bo3OyLWHOMO NOTOKa OKPYXKaloLwen cpeapl;
2
" Viub L a2
or = 7+ Oc — MakcumanbHas gucnepcus TypbyneHTHOCTH B LeHTpe aspoAMHaMNYeckoro crnega Ha ocu
154 0,8d; BeTpoKoneca (S, He crieqyeT paccMmaTprBaTh B KA4eCTBE XapakTepuCTUKM, CBA3AHHON C
: ,CT cobcTBEHHOWN TYpBYNEHTHOCTLIO BO3OYLUHOIO NpocTpaHcTBa BHyTpu BAC);
C; — yRenbHoe 3HadeHue kodhhULMeHTa UCNONL30BAHWA 3HepruK BeTpa BOY Ana cooTseT-
CTBYHOLLEW CKOPOCTW BETPA Ha BbICOTE OCK BeTpokoneca. Ecnu koadhuumMeHT ncnons3o-
BaHWA 3Heprum BeTpa Ansa cocegHux BAY He nasecTeH, To pekoMeHAyeTca UCnonb3o8aTb
obuiee ana Bcex aHaueHve koadpduumenta Cr = 7¢/V,
d; — OTHOLLEeHMe paccToAHUA OT paccmartpuBaemoil B3Y Ao cocefHeit BAY ¢ HomepoMm /K
AnameTpy BeTpokoneca;
C — KOHCTaHTa, paBHasa 1 m/c;
Ig — 3PdeKTUBHAA MHTEHCMBHOCTL TYpOYNEHTHOCTH;
N — 4ucno cocegHux B3Y, cm. Tabnuuy K. 1.
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BnuaHuem aspognHaMuyeckmx cnegos ot BAY, pacnonoxeHHbIX 3a ApyrvMmMKn ycTaHoBKamu, npeHebperatoT. Hanpu-
Mep, ans BAY, pacnonoxeHHbIX B pAg, AOMKHO BbITh yUTEHO BNMAHWE TONBKO OBYX YCTAHOBOK, CaMblix BNM3Kux K paccma-
TpusaeMoil. HYucno Brikailumx B3Y, koTopble A0MKHbI BbiTh BKMIOYEHbI B PACYET [ 4 B 3aBUCUMOCTM OT KOHMUrypaLuu
pa3melleHua BAY, npueegeHo B Tabnuue K. 7.

Tabnunua K 1-—Konuyectso (N) cocenHux B3Y, koTopble OOMKHbI BbITh BKMIOYEHb! B pacyeT /g

Kondwrypauus pasmelueHua BOY N
[Oee B3Y 1
OpawvH pag 2
[Oea psga 5
BHyTpW nnowagkun, nmeroLlen bonee AByx pagoe 8

CraHpgapTHas KoHdwurypauus pasmelleHna B3Y Ha nnowapgke, ¢ yicnom psagos bonee gByx nokasaHa Ha pu-
cyHke K. 1.

o
O

O O 0O 0O 0O 0 O
O O O OO 0O O
O|® O=0=-0 X |O
O 0O 0O 0O OO0 O

o
o

Pucyrok K. 1 — KoHdwmrypauua pazmerteHns B3Y Ha nnowagke ¢ yucnom pagos bonee AByx

Ha nnowapakax ¢ 6onblinm konuvdectsoM BAY HabniogaeTcs TeHAEHUUA K CO3AaHUIO UMW COBCTBEHHOW TYpBYNeHT-
HOCTW BO3AYLLHOro npoctpaHcTea BHyTpu BAC. Takmm obpasom, korga yucno B3Y ot paccMmatpuBaeMon YyCTaHOBKK A0
«Kpasi» nnowaakn — Bonblle NATW, WKW pacCToAHWE B pAgax, NepneHaMKynapHbIX K npeobnagatrollemMy HanpasneH o
BeTpa, MeHee 3D, Torga, ANs onpefeneHns ST, BMecTo ¢ CrieayeT UCNonb3oBaTh AUCMEPCHN COBCTBEHHON TypByneHT-
HocTn BAC &, KoTopylo onpedensioT no dopmyne

3 =%[,/a§,+52 +6J+1,28&G, (K.4)

. 0,36 W\
i hub (K.5)

Oy ;
140,299
St

roe d. n d; — paccTosHus B pagy mexay B3Y v mexay pagamu, COOTBETCTBEHHO, BbipaXeHHbIe B AMaMeTpax BeTpoKo-
neca.

roe

K.2 [luHamuyeckaa Mmogens uarudarolerocs alpogunHamMu4yecKoro cnega

K.2.1 OcHOBHbIe NONOXeHUA

BnuaHwe aspogumHammuyeckoro cnefda oT coceqHux BOY mMoxeT yyuMTeiBATBECH NMPW OLEHKE YCTanocTu U pacyeTax
npeaenbHbIX COCTOAHWMIA NEPBORN rpynmnbl (Mo Hecylen cnocobHOCTU) NyTeM NPUMEHEHUs AMHAMUYECKOA MOOENU W3ru-
BatoLLerocs aspoauHamMn4eckoro crieda (cMm., Hanpumep, [72]—[74]). Mogene aaet onucaHve U3MeHeHUI YCpeqHeHHOro
nons notoka noeepx BAC, a Takke M3MeHEHWA MHTEHCUBHOCTW TYPOYNEHTHOCTU NO CPABHEHMWIO C YCIOBUSIMIW OKpPYXKalo-
el cpeasbl.

Mopgenke cocTonT 13 Tpex Yactel, cM. pucyHok K.2:

- MOAenu HeJoCTaTOYHOCTI adpoANHaMMYECcKoro cneda, ONMCaHHOW B KPUBONMHEMHOW CUCTEME KOOPAWHAT;

- CTOXacTUYeckol Modenu npouecca n3rnbaHns HACXOASALWEro YXoAdaLlero aapoanHaMUYecKoro cneaa;
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- MOZENW OOMONHUTENBHOW TYPOYNEeHTHOCTM, BbI3BaHHOW a3poiuHaMUYecKMM cnegom, onnucaHHoOM B KPUBOIMHEN-
HOW cucTeme KOOpOMHAT.

ViaruGanue TypbByneHTHOCTD,
At a3poAMHaMU4ECKOTO i
CKOPOCTU aspoavHaMU4ECKUM
cneja crenom

Yyvy

lMone NoToka yXoasLLeroc aspoavHaMWU4ecKoro cneaa

Pucyrok K.2 — Tpu yacTv guHamu4eckorn Mmogenu uarnbatrollerocs aspoguHamMu4eckoro cneja

OnucaHue pekoMeHayeMbix cybmoaenei, nx CMHTe3a M UX paclUMpeHns 4o cryvyas MHOXECTBEHHOro aspoanuHaMu-
yeckoro cnega npusegeHo B K.2.3—K.2.6.

K.2.2 HepocTtaTtouHOCTh aapognHaMMyecKoro crega

CpenHsia HeQoOCTaTOMHOCTEL a3POAMHAMUYECKOrO Crefa paclluupsieTcs U 3aTyxaeT B 3aBUCMMOCTU OT HUCXOAALLENO
paccToaHWA OT reHepupyHoLLEero ero BeTpokoneca. PekomeHayemoe MoAenupoBaHue HeJ0CTaTOYHOCTH aspoaMHaMmuye-
CKOro crieja OCHOBaHO Ha annpoKcMMalMy TOHKOrO Crosi caeura no ypaeHeHumsam Haewe-CToKca BO BpallaTenbHO-CUMMe-
TprYHOW dhopme Be3 yyeTa uneHa, cogepxallero gaeneHue. B pesynsrate npuMmeHeHns metoga TypOyneHTHOR BA3KOCTH
K HanpshkeHuam PelHonbaca cuctema ypaBHEHW MMEET BUA;

.
li(rv(r,x))Jr—OU(r'x) =0 (KR
rar ox

i = ’)
YRy 290X V_Ti[rm} (K7)
% or roor or .

roe Uwn V — cpedHue CKOPOCTM aspoavHaMUYECcKoro criefa B OCEBOM W PagvarnbHOM HanpableHWaX COOTBETCTBEHHO.
TypByrneHTHasa BA3KOCTb V. BKMK4aeT TypByNeHTHOCTL OKPYXXalOLLEro Bo3ayxa U TypOyneHTHOCTL camMmoreHe-
pYPYeMOoro aspoavHaMUYECKoro crneaa:

0,3
vy e SRy (), Ugin(X)
_:0,023F1(x){ J +0,016 FHp(x)—w-2| 4 ~mini™? |, (K.8)
hub thb D L thb
. K.9
= %= (K.9)

roe F(X)nFy(X) — dunsTpbi-hyHKLMM, 3aBUCALLME OT NPOAONLHOI KOOPAVHATHI

RW — paguyc a3poanHaMn4eCcKoro cnena;

U — MWHUManbHasa CKOPOCTb a3pognHaMn4ecKoro cneja.

Gyhkumn F(X) 1 F>(X) onpeaenstoT, UCMonb3yst CreayioLmne CUCTEMbI YpaBHEHWIA:

min

L1302 sin(2n 23’2183’2)
Fi(X) = (g} = = i = peh, (K.10)
A xX=8
0,0625 D<x<4
= 0,025x -0,0375 4<x<12
Fy(X)= g ) . (K.11)
0,00105(x -12)° +0,025x - 0,0375 12<x <20
1 20< x
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AMNUpUYECcKme QUNLTPbI-COYHKLUK, YYUTLIBAIOLIME BNUAHWE AaBNeHWs B BrivkHel 30He (T. . F,) 1 oTcyTcTBMe cbha-
NaHCMPOBaHHOCTU MEXOY yCpeaHeHHbIM NonemM noToka cABura U nonem TypOyneHTHOCTU B GrVKHEM U CPEHEM PEXUME
aspoauHamMuyeckoro cnepa (1. e. F,), NpefcTasneHs! B ypaBHeHUu:

RW(0)=D(1—0,453§) /”8’”, (K.12)

rne am — CpeaHAaA MHOYKUMA Had BETPOKONECOM;

— , (K.13)

roe C; — KoathULMEHT TATW BETPOKOneca.

VMcxooHas HegoCTaToOMHOCTL a3pOAMHaMUYECKOrO Crefa, HapacTarllas B HUCXOASLWEM HanpaBfeHuu, ¢ UCMONb-
3oBaHuem chopmyn (K.6) n (K.7) nony4aeTcs 3a cHeT yaaneHHoro pacyeta MHAYKUAW OBMKYLLEN CUIbl 3aNEMEHTa NonacTtu
B cOYeTaHuKn ¢ paguarnsHblM onpegeneHuem macwtaba, npveedeHHbIM B dpopmyne (K. 12).

K.2.3 N3rubaHue asapogMHamuyeckoro cnega

Pasgen no narnbaHuio aspoamHamMuyeckoro cnega basunpyerca Ha oyHAaMeHTansHOM NPenrnonoXeHum, YTo nepe-
MeLLeHNe asapoauHaMUYECKMX CNEedOoB B NOrpaHUYHOM crnoe atMmocepbl MOXHO CMOLENUPOBATL C YYETOM TOMO, 4TO OHK
OEWCTBYIOT B Ka4€CTBE MAaCCUBHbLIX WHAVMKATOPOB, BEOOMbIX KpynHOMaclUTabHeIMKU CcTpykTypamu Typ6yneHtHocTn. Moge-
nupoBaHune npolecca narnbaHus, Takum 06pasom, BKITIOYAET acrnekThl NOAXOAALErO ONUCaHWA «HECYLLEH» cToxXacTude-
CKOW TpaHCNOpPTHOW cpefbl (T. . Nons MakpoTypOyneHTHOCTM), @ Takke MoaXOAsiLLEro OnUcaHusa npegensHon YacToThl,
onpenensarLwWen CTPYKTYpbl MakpoTypOyNeHTHOCTU B J@aHHOM KOHTEKCTE.

CroxacTMyeckoe MoOenMpoBaHWe MarnbaHusa asapoanHamMU4ecKoro crefa nNpoBOAAT C YYETOM Kackada BbiMyCKOB
He[oCTaTO4HBIX a3pOAMHaMUYecKUX cnedoB, «BblibpackiBaeMblixy» B NocrnegoBaTenbHble MOMEHTEI BPEMEHW B COOTBET-
CTBWMM C aHanoruew nacCUMBHOMO MHAOMKatopa. PacnpocTpaHeHne HeQoCTaTOMHOCTH KaXaoro «BblbpackiBaeMoro» aspo-
OMHaMUYecKoro cnefa BnocneaAcTBUM MOOENUMPYETCA W MX COBOKYMHOE ONvcaHWe cOoCTaensieT Mofens uarnbaHnsa aspo-
OMHaMUYeCKoro cneaa B NPOCTPaHCTBE M BPEMEHU.

Ecnu npuHaTe runotesy Telnopa, HUCXOOALLAA aABEKLUMA KaKO0ro «BbiMycka» HeQoCTaTOMHOCTH Kaxaoro aspo-
OMHAMUYECKOro crefa OMKTYEeTCs NOAXOASLUEN CKOPOCTbI0 adBekuuun, KoTopas yYacto BepeTcs Kak cpegHsisi CKOpOCTb
OKpyXXatoLero BeTpa. Yto kacaetca guHaMuku GOKOBOrO M HOPManbHOrO HanpaBNeHWn, TO KK AbIN KackaaHbIl 3remMeHT
paccMaTpyBaEMOro aspoauHaMUYeckoro crnena nocrnefoBaTensHo NepeMELLAETCH B COOTBETCTBMU CO CKOPOCTSIMM Bo-
KOBOW W HOpPMarnbHOW MakpoTypOyneHTHOCTM Mpu TEKYLUEM MOMOXEHWM HEOOCTAaTOMHOCTU adpoAVMHAMUYECKOro creaa.
[vHamrKy HenoCcTaTo4HOCTM a3poaMHaMUYECKOro crieda B BOKOBOM HanpaBneHuun y, 1 B HOPManbHOM HanpasBneHun Zz,
ONUCHLIBAKT criegylolme aunddepeHUmansHele YpaBHEHUA:

d
7{ =Ve(y.zt); (K.14)
dz
E=wc(y,z,t), (K.15)

roe vV, U W, — NpoCTPaHCTBEHHO-3aBMCUMbIE KpyNHOMAacLUTabHble CKOPOCTH NPU BpeMeHH f.
PekomeHayeMoe NpocTpaHCTBEHHOE YCpedHEHWE, ONpeaensolee KpYNHOMAaclUTaBHbIR y4acTok TypByneHTHOCTH,
MOXKET BbITb BbIPaXKEHO B MOHATUAX YaCTOTbl CPEe3a C UCMONb30BaHWEM TMNOTE3bl Tehnopa:

U,

u

TR (K.16)

Crnenyet yunTbIBaTh, YTO NpKW Takow (hopMynMpoBKe NogpasyMeBaeTcs, 4TO Ha KpyrnHoMaciluTabHbIM y4acToK Typoy-
TNEHTHOCTW HE OKasbiBaeT BNUsiHUe Hannyne BAC.

K.2.4 TypGyneHTHOCTb, BLI3BaHHAA aspoaUuHAMUYECKUM cneaom

TypByneHTHOCTb, BbI3BaHHAA a3poaMHaMUYECKUM cnefoM, BKMoYaeT 4oNW OT TpaaMUMOHHOW MEXaHUYECKN CreHe-
pYpOBaHHON TYpBYNEeHTHOCTH, Bbl3BaHHbLIE COBUIOM a3podMHaMUYECKOro creda, a Takke Bbi3BaHHbIE NonacTamMn U TAHY-
LLMEeCs Creaom BUXPW B OCHOBHOM B BUAE KOHLEBbIX M KOMMEBbLIX BUXPEW, MOCTENEHHO CHUXaKLWKUecs 3a BETPOKONECOM,
reHEPUPYIOLLMM YXOOALWMA aspoguHammnyecknid cned. Takum obpasom, gaHHas gona TypbyneHTHOCTWM paccMmaTpuBaeTca
Kak HeszaBucumMas TypOyneHTHOCTb OKpYKaloLWen cpedkbl.

Mpu macwTtabe ANUH, CPABHUMOM C XapaKTEPUCTUYECKUM Pa3MEPOM HEAOCTATOYHOCTH a3poAMHaMUYECKOro cre-
Aa, baszoBoe ABMXKEHWE AMHAMMYECKON Modenu narnbatoLlerocs aspoguHamMmnyeckoro crnefa, paclyenneHHoe no Macluta-
6am, o3HayaeT, Y4To TypOyNeHTHOCTb, Bbl3BaHHasA a3podvHaMUYecKkum criedoM, narnbaeTca Npu HegoCTaToOMHOCTM a3po-
AvHaMmu4eckoro crnefa. BeiseanHasa manomaclutabHasa TypOyneHTHOCTE BNOCNEACTBUM BbIPAXAaETCs B KPUBOMUHEMHOW
cucTemMe koopgmHat. HecmoTpsa Ha HapylleHWe cTaTMCTUKX BTOPOro nopsgka (1. e. Kpocc-KoppensiuuM), HeoQHOPOOHOCTE
BbI3BAHHON TypOYrNeHTHOCTU NpUpPaBHUBAETCA NOCPEACTBOM MPOCTOr0 MacliTabupoBaHWa Nons OAHOPOOHOW U M30TpOon-
HOW TypByneHTHOCTW ¢ MacliTabom ANWHbI, paBHEIM UWaMeTpy OJHOro BETpOKOMneca W cpefHekBagpaTuyeckomy OTKIO-
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HeHuto TypOyneHTHoCTK, paBHomy 1 m/c. MpeanonaraeTcs BpalartenbHas CUMMETPUA MHTEHCMBHOCTK TYpBYNeHTHOCTH,
BbI3BAHHOW a3poAvHaMUYECKUM CNedoM, YTO NPUBOAWT K KOAPMUMeHTy MacwTabupoBaHus, KOTOpbIA A4NA AaHHOMO HWUC-
XOAALIEro pacCcTOAHWUA 3aBUCUT TOMbKO OT paanansHOWM KoopaWHaThl. SMAUPUYECKUIA MacLUTaBHbIA KOSMUUMEHT, K,
3aBUCUT OT MyBUHLI HeAoCTaTOMHOCTH, (Vi ,p, — Uin): B PACCMATPUBAEMOM HUCXOAALLEM PACCTOAHUM, a Takke OT paau-
anbHOro rpagueHTa HegoCTaToMHOro BoaagyLwHoro notoka U / ar.

k(% r)=0,6[1

) U()”(,F)|+O,35|5U(J;,f~)|. (K.17)

thb| thbl 0

K.2.5 HanoxeHue aapoanHamnyeckoro cnega

HanoxeHwe aspoguMHaMUYeckoro cnefa BaxkHO npu paboTe € MonsaMM BO3OYLIHLIX NoTokoB B3C. 31O CroXHLIN
npouecc, Tpebyowui ynpowerns. OTAeneHO aHanu3vpyoT aspoavHaMUYecKnii crnes OT K&XOoW U3 paccmaTpUBaeMbIxX
B3Y (Bkntovan cBA3@HHYH C HUMUW TYpByneHTHOCTb, BhI3BAHHYO MenkomaclitabHbeiM crieqom), a 3aTeM NpoBOAAT Koppe-
NALMIO U MOAENVPYIOT CBA3AHHOE C HMW M3rnbaHue.

B oTHOLWeHWn pexxnmoB BETPa NPUMEHSIIOT ABa MeToa B COOTBETCTBUM G PE3ynbTatoM BO3AEWCTBUA: NOHUXEHWe
MOLLIHOCTHW HVDKE HOMUHAMBHOW W MPEeBbILLIEHWE HOMWUHAMBHOW MOLLHOCTH.

Mpy NOHWXEHWM CKOPOCTW BETPa HMXE HOMMWHANBHOW (MOHWMXEHWW MOLLHOCTWM HWXe HOoMUHaneHoW) ansa BIY c¢
LieHTpOM BETPOKONeca, pacnonoXeHHbIM B NPOCTPaHCTBEHHOM MONoxeHun x BHyTpr BAC, nameHsiolleeca BO BpeMeHH
none BO3AYLUHOro NOTOKa B MOMAPHBIX KOOpAWHaTax BeTpokoneca (r, ) onpegenaerca AOMUHUPYIOLWMM yXOOSLWMUM aspo-
OVHAMWYECKUM CNeoM CPeAM BKNAAoB OT BCEX PACNONOKEHHLIX Beilwe no notoky BAY B niwboe Bpems; a MMeHHo

Uy (r.t[x) =MI!N(U,‘,(r,t|x)), (K.18)

rae (r, f| X) — BpEeMeHHble KOOPAUHATLI, KoopaWHaTa t CkoMBMHMPOBaHa ¢ NPOCTPAHCTBEHHOW KOOPAWUHATOM B MOMSPHON
CUCTEME KOOPAMHAT C LEHTPOM B NPOCTPaAHCTBEHHOM MONOXEHUU X;

U, ; — none notoka Kaxaoro yXoAaLlero aspoAnHaMu4eckoro cneaa, onpeaenseTcs ypasHeHnem
Upj = Ui+ uj) eg +viey + wieg, (K.19)

B KOTOPOM €; — BEKTOp €OWHWYHON HOpManwu B NpofdorbHOM, DOKOBOM M HOPManbHOM HanpaeBneHuax noToka, j= 1, 2, 3.

WHoekc i oTHocutea K B3Y, pacnonoeHHbIM BhILLe OTHOCUTENBHO MPOCTPAHCTBEHHOTO MOMOXKEHWS X ONA 4aHHOTo
CpefHero HanpaeneHus BeTpa.

Cnepnyet y4uTbIBaTh, YTO C NapameTpamu ypaeHeHus (K.18), BeIdaBaHHAA yXO4ALWMM a3pOaMHAMUYECKUM CNEqoM,
Bxogawmmu B U, manomacwrabHaa TypOyneHTHOCTb, arperMpyeTca B Hecornacyroweica madepe. OfHako, NocKomnbKy
0OnvM ManoMacllTabHoW TypByneHTHOCTU SBMAKTCS HEe3HAYUTENbHBLIMU, 3TO HE OTPaKAaEeTCH HeraTMBHbIM 0Opa3oM Ha
Tekyllen pabore.

Mpw NpeBbILLEHUN HOMUHAIBHOW CKOPOCTM BETpa (NpeBblLLEHMe HOMWHANbHOW MOLLHOCTK) ypaBHeHue (K. 18) 3a-
MEHSIETCA CYMMMPOBaHWEM HEOOCTAKOWMX O0Mei BCEX pacrnonoXeHHbIX Bellwe BAY, ucnonsays BBeaeHHble Bhille 06o-
3HAYEHUA:

U(r,e,t]| x)= Z(Ut,,-(r,ﬂ,t | x)). (K.20)

K.2.6 CuHTe3 mogenu

Ins kaxporo BeTpokoneca B3Y none nocTynawLero BeTpa COCTOMT U3 OKPYXKaLLEro HEBO3MYLLEHHOIO NOMns Be-
Tpa C COOTBETCTBYHOLLUMW HEAOCTATOMHOCTLI a3poaUMHaMMYECKOro Crnena W BbI3BaHHOM MM manomaclutabHon Typby-
NEHTHOCTU C MUHEeNHbIM HanoxeHneMm [cM. popmyny (K. 18)]. HeBoamyllleHHoe none BeTpa npeacTaBnaeT coboi cpegHiown
CKOpPOCTL BETpa ANA KOHKPETHOW NMIoLLaaK, COCTOALLYI0 U3 AETEPMUHMUPOBAHHOW YacTu (T. €. CpedHero caBura BeTpa) u
TpaguUMOHHON TypOyneHTHOW YacTu ¢ XxapakTepucTukamu TypOyneHTHOCTM OKpYKaloLLen cpeabl.

PeaynsTupylowme BNUsSHAS a3poanHaMUYeckoro cneaa, Noanexallne HanoxeHno, COCTOST U3 CTOXaCTUYECKU OBU-
KYLMXCA HEA0CTaTO4YHOCTAX a3poanHamMnyeckmx cnedos, (Vi — U),  COOTBETCTBEHHO CBA3AHHLIX gonew TypbyneHT-
HOCTW, BbI3BaHHbIX a3pOAVMHAMMYECKMM CredoM, U AoOaBneHHbIX B COOTBETCTBUKM C HAOOpoM napameTpoB, cchopmynu-
poeaHHbIM B thopmyne (K.718). Heobxogumo y4uThIBaTb, YTO M3rMbaHWe HeQoCcTaTOMHOCTM a3podvHaMUYecKoro crefa
npencrTaenseT coboi BNUAHWE JOMUHKPYHOLLETO a3pOAMHAMUYECKOTO creaa.
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MpunoxeHue L
(cnpaBo4HoOe)

npOFHOSHpOBaHHe pacnpegeneHnd BeTpa AnAa NnowagokK pasMmelweHnA BeTPO3IHepreTM4eCKnUx
YCTaHOBOK Ha OCHOBe MeTOOOB TUNa «kMaMepeHUe—conocTaBneHne—nNporHo3»

L.17 O6wmne nonoxeHusa

OueHka BO3MOXHOCTU paamelleHua B3Y Ha KoHKpeTHoW nnowanke TpebyeT onpeaeneHusa KpUTUHeCKMX Ans npo-
eKTa NapaMeTpOB CKOPOCTW BETPA Ha AaHHOW nnowagke. [Ina BbINONHEHNS OLEeHKM YacTo ObiBAaeT HEOOCTAaTOMHO AaHHbIX,
[aXe U3MEPEHHbIX B OAHOM ToYKe Ha nnowanke. OgHako MOXHO C030aTh PacCLUMPEHHbLIA PAL AaHHBIX C NMOMOLLLID 3KC-
TpanonsAuuM, OCHOBaHHOW Ha pAax AaHHbIX MHOrONETHUX HabniogeHWA, NoNyYeHHbIX AN Apyroro mectononoxeHus. Me-
ToObl TUNA «M3MEPEHMEe—COoNoCcTaBneHne—nporHo3» (measure—correlate—predict (MCP) methods) saBnsawTcs cpegcteom,
NMo3BONAKLMM CO30aTh PACLUMPEHHLIA pAQ AaHHbIX (CM., Hanpumep, [75]—[78]).

MeToabl TMNa «M3MepeHNe—CconoCTaBNeHNe—NPOrHo3» OTNMYaKTCa OPYr OT Apyra NepUoa0M YCPEAHEHMA OaHHLIX
1 XapaKTepoM WX HanpasreHHOCTU. PekoMeHOyeMbI METOL OCHOBaH Ha NMOYacoBbIX AaHHbIX, MOMYYEHHbIX NapannensHo
Ha nnowaake B3Y u cocegHei MeTeocTaHUMK. 3TU LaHHbLIE B3AMMO3aBMCHMMbLIE W UCNONb3YIOTCA ANA NOMyYeHUs ypaBHe-
HWA NWHEWNHOW perpeccui Ons BCeX CEKTOPOB. Yron cektopa, cocTtaensaowmi 30°, ABnseTcs COBMECTUMBIM C UCMNOMb3y-
EeMbIM METEOPOSIOTMYECKOW cTaHumeln. Habopbl gaHHbIX, MCNONb3yeMble ONA NONyYeHUs YpaBHEHWIA PErPeccum, OOMMKHbI
ObITb MakCUManbHO ONMHHBIMKA W, MO KpaiHen Mmepe, obecrneynBatb MUHWMANBHOE MOKPLITUE KOHCEPBATMBHOW 4YacTu
noBbIX CE30HHBIX U3MEHEHWA.

L.2 MpumeHeHWe AN BbIMMCNEHUA CPeQHero4oBOM CKOPOCTH BeTpa U pacnpegeneHus

BhileynoMaHyTbIe YPaBHEHWS PErpeccuM NMPUMEHSIIOTCA K AaHHbIM MHOFOMETHUX HabnioaeHuid MeTteocTaHuuu
CEKTOp 3@ CEKTOpOM. HYToBbI MCKNMIOYUTE KPaTKOBPEMEHHLIE Bapuaumu, He06XoaAMMO UMETb AaHHble METEOPONOrMYECKON
CTaHLMW 3a nepuoa He MeHee 7 Nnet. B pesynerate nonyyaroTcs cpegHue no4acoBble JaHHble Ans Nhowaakv pasmelle-
Hust BAY. MonyyeHHble cpefHWe AaHHble MOTyT BbiTh Npeobpa3soBaHbl B BEPOATHOCTHOE pacnpenerneHue Ons OUeHKM
MMoLaaKu.

L.3 BbluucneHue aKCcTpemMarnbHOU CKOPOCTU BeTpa

Knaccuyeckum MeTogom Ans NPOrHO3MpPOBAaHWUA 3KCTPEeMarsHOW CKOpOCTY BeTpa ABNSAeTcs MoauULUPOBaHHBIN
AnsA noebllWeHuA TodHocTM meTog N'ymbena (Hanpumep, metog «Best Leiblein Unbiased Estimators (BLUE)», onmcaHHbIi
B [79]). B aToM MeToe pekoMeHOyeTcA paccMaTpyBaTh psaa AaHHLIX, MPeACcTaRnAlLWMX NEPUOS HE MEHEE JECATH NeT.

Tawke pekoMeHOyeTCA WUCMONb30BaTk MeTod He3daBucuMblx wWTopMoB («Method of independent storms (MIS)»),
KOTOPbI ABMNAETCH NPOM3BOAHLIM OT MeToaa ['ymbens. [aHHbIN MeToa, Takke onvcaHHbIA B [79], OCHOBAH Ha MCMonb30Ba-
Hun Bonee, Yem O4HOW TOYKM B Habope rogoBbix AaHHbIX. HazBaHHbIA METOL MOXET MCMONb30BaTLCA ANA PAAOB AaHHbIX,
NPOQOMKMTENBHOCTL KOTOPEBIX COCTaBNAET CeEMb NeT. B cOOTBETCTBUM C METOOQOM HE3aBWCKHMbIX LUTOPMOB BbiBMparTca
OTAEenbHbIE LUTOPMOBLIE NMWKOBLIE CKOPOCTW BETPA NyTEM CPaBHEHWSA C NOPOrOBLIMU 3HAYEHUAMK U hunbsTpaumnein no spe-
MEHW, YTODbI rapaHTMpOBaTh NPUHAATEXHOCTE 3HAYEHWI BEMWYMH HE3ABUCUMBIM COBLITUAM.

KoadhcbuumeHTsl perpeccum, yqutsiBaroLLmMe cneyuduieckne ocobeHHOCT CEKTOPOB, MCNOMNb3YHTCA B Tabnuvue no-
YacoBbIX MaKCMMarbHbIX CKOPOCTEW BETPA HA METEOCTaHUMM ANS roAoBbix AaHHbIX (ba3oBblin aHanua 'ymbensa u meTopq,
HEe3aBUCHMMbIX LUTOPMOB) U CEKTOpOB. AHanoruyHasa Tabnuua Takke cosgaeTtca And nnowanku B3AY. [ina kaxaoro roga
n3BrnekaeTca Hambonblwas HabnogatLasca Ha npeanonaraemoit NNoLaaKke BeNMYMHa CKOPOCTU, KOTOPas MCMomnb3yeTca
B aHanuse Nymbens.

Mcnonb3oBaHue B 4aHHOM crny4vae 3Tux KoaddUUMEHTOR ABNAeTcA 0O0CHOBAHHLIM, TaK Kak OHM BbinNu nonydeHs!
13 MOYACOBLIX CPEOHUX OAHHbIX U NPUMEHSIOTCSH K MOYACOBbLIM CPEOHUM AaHHbIM. 3TOT METOZ HE MNpeanonaraeT, YTo Cek-
TOpbLI HA Npegnonaraemol nnowaake 1 6a3oBoW, B KOTOPLIX BO3HWKAKT MakCcUMarbHbIE BEMUYKMHBI CKOPOCTU, AOMKHLI CO-
Bragate. MakcumaneHele BENUYMHBLI CKOPOCTEIN Ha NpeanonaraeMbix nNnowaakax MoryT beiTe Bonee ToOYHO onpeaeneHsi
NPy MCNOMB30BaHUN KOIMMPULNEHTOB PETPECCHM, YUUTHIBALMUX cneumtmnyieckme ocobeHHOCTU CEKTOPOB, NPUHUMAs BO
BHMMaHWE 3aBMCUMOCTW, CYLLECTBYIOLLME HA NNoLwaake.

Beibop nogxogAuwero neproga NOBTOPAEMOCTY B PacHeTe IKCTPEMAnbHbIX BENWHWH AOMKEH NPUHUMAaTE BO BHUMa-
HWEe Yrcno cobbiTUi B rog,.

[MapameTpbl NopbiBa BETPa A0MKHbLI ObITh ONpeaeneHsl U3 AaHHbIX, MOMYYEHHLIX HA NNOLWAaaKe, NN TEOPETUYECKU-
MU METOAAMM.

[Mpn MCMoNbL30BaHWKM YKa3aHHbIX METOAOB ANS OLEHKW CKOPOCTW 3KCTPEMarbHOro BeTpa CneayeT yYUTbIBaTb, YTO
pe3ynbTMPYILWAasa TOYHOCTb B 3HAYWUTENMLHOW MEpe 3aBWCUT OT KavyecTBa AaHHbIX WU pearibHbIX MEeCTHbIX YCITOBWIA, Cpae-
HUBaeMbIX ¢ HasoBbIMK. B pesynstarte, koppensauMu perpeccuoHHOro aHanuaa mMoryT ObiTb nnoxumu. B cnyyasx, korga
napameTpbl, XapakTepuayHLLMe KOHKPETHLIE MECTHbIE YCITOBWSA, YCTAHOBMEHbI B HOPMATUBHO-TEXHUYECKMX OOKYMEHTaX,
B KAYECTBE MUHUMarnkbHbLIX 3HAYEHWI ANA NpoekTUpoBaHns BAY crnenyeT Mcnonb3oBaTh 3HAYEHWS 3KCTPEMArNbHOW CKOpO-
CTW BETPA, NOMyYeHHLIE C UCTMONb30BaHUEM 3TUX HOPMATMBHBIX NMapamMeTPOB, @ HE C MOMOLLLI0 METOLAOB TUNa «M3aMmepe-
HUEe—COMNOCTaBMNEHUE—TIPOTHO3Y .
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MpunoxeHne M
(cnpaBo4yHoe)

BeTposHepreTnyeckue YCTaHOBKH CpEHHeﬁI MOLUHOCTH

M.1 OBwwui 0630p

CyliecTByeT 3Ha4MMbII PLIHOK pa3melleHns BAY no kateropny pasamepoB MeHbLLE, YeM pasMep TUMOBbIX YCTaHO-
BOK, U Bonblue, yem kaTeropus, onpegenerHan B fOCT P 54418.2. anHyio kaTeropuio HasbiBaloT «B3Y cpeaHen molw-
HOCTU» (CM. onpegeneHune 3.29). B 3aBMCMMOCTK OT NPUMEHEHWA MOXET OKa3aTbCA YA0OHBIM MCNonb3oBaTh TpeboBaHMs
K NPOEKTUPOBaHWIO, OTNIUYAIOLIMECH OT TPEBOBaAHWUIA, 3NOXKEHHLIX B JAHHOM TEKCTE.

MpunoxeHne M npegocTaBnaeT MHOPMALWIO MO BO3MOXHOW KOPPEKTUPOBKE TEXHUYECKMX TpebOoBaHMIA, KoTopas
Oynet yoobHa ans BAY cpeaHel MOLHOCTH.

M.2 ®akTopbl BHelWHeW cpenbl

M.2.1 Obwwme TpeboBaHusA

B3Y cpegHel MOLWHOCTM MOXHO YCTaHaBNMBaTb B ycrnoBusax Gonee cnoxHoro naHawadpta u/mnu Bénuam ot npo-
MblLLMEHHBIX 30H. CnegoBaTenbHO, B 3TUX YCMOBMAX MOXET OKasaTbcA Bonee ynobHbIM Mcnone3oBate B3Y cpeaHen
MOLLIHOCTW nogknaccoB 6e3zonacHocT A+ unu A.

M.2.2 CpBwur BeTpa

Ha HekoTopbix nnowaakax B3Y cpegHei MmolHOCTW MOTyT BO3HUKAaThL Bonee BeiCOkME KO3 UUMEHTEI COBUra Be-
Tpa B COMETaHMM C BLICOKMMW YPOBHSAMM TYpOYNEeHTHOCTM Ha Takux nnolwagkax. CnegoeatensHo, ans B3Y cpeagHeit mowl-
HOCTU MOXET OKa3aTbcs YAOGHLIM MCNoNbL30BaThL KoahduUMeHT casura, o, bonelwe 0,2. KoadhduumeHT capura o, paBHbIN
0,3, obecne4nBaeT Bonee ycToM4MBOE 3HaYeHWe koadpduuneHTa npodmns BeTpa Ha TakMx Nnowajkax.

Knacc 6esonacHocTn B3Y moxeT Takke BbiTb 0003HaYeH kak nogknacc ¢ nutepon «M». Ecnu Heobxogmmo wvc-
nonb3oBaTh 3Ha4deHus o bonbwe 0,2, 3T0 3HaYeHWe AOMKHO ObiTh YKa3aHO B NPOEKTHOW OOKYMEHTAaLMKN W OOMKEH ObITh
NpoBe[EH pacyeT Harpy3oK ¢ aTMM 3Ha4YeHUeM.

M.3 COopka, MOHTaX U CTPOUTENLHbIE paboThbl

Chopka, MOHTax 1 Bo3BedeHue BAY cpeaHell MOLHOCTU OOMKeH OTBeYaTh TpeboBaHUAM, U3NOXeHHbIM B pasaene
12, n TpeboBaHnaM HacToALlero noapasaena.

Wndopmauma no cnocoby yctaHoBky, cbopku 1 Bo3eegeHua BAY gomkHa BbiTe M3noxeHa B AOKYMEHTaUuK, Npefo-
CTaBMNeHHOW MOHTaXHOW OpraHM3aumnein n Kak MUHUMYM BKNKOYaTh cregytolulee:

- JeTanuv no npaBUNeHOW NocnegoBaTtensHoCcTW U cbopke npy MoHTaxe BIY;

- nobble cTaHaapThl No obLeMy W cneuManuavpoBaHHOMY 0ByYeHUo, peKOMeHOoyEeMbIE UMW MPEeAnUcaHHbIe Ang
TOro, 4Tobbl NOAPSAAYNKA MOTTX BbIMONMHUTE MOHTaX 6e30nacHo U B COOTBETCTBMM C MECTHLIMW HOPMaMu;

- MHdpopmaLm No 6e30NacHOCTU U OXpaHe Tpyda B OTHOLIEHWW MOHTaxa pyHOaMeHTa, B Cly4ae eclnv M3roToBu-
Tenb B3Y HeceT 0TBETCTBEHHOCTL 3a (byHOAMeHT — a ecrniv HeT, To 3a Harpysku BAY u getanu nHtepdpeiica BAY — dyH-
OaMeHT, a Takke 3a nboe apyroe TpebosaHve no BAY, yunTeiBaemMoe AN NPaBUIbHOMO NPOEKTUPOBAHWUS 1 COOPYKEHUA
dyHOaMEHTa;

- MH(popMaUWKo No 6e30MacHOCTU M OXpaHe Tpyaa B OTHOLEHWW MOHTaxa BallHKW, nonacTter M roHaonk.l;

- uHdbopmaLmio no Be3onacHOCTM 1 OXpaHe Tpyaa B OTHOLIEeHWM moboi ApYyroin yCTaHaBNMBaEMOW KOHCTPYKLLMKM UIK
cucTembl (HanpyuMep, MynsTUNnMKaTopa);

- Hdpopmaumko no 6e30NacHOCTV U OXpaHe TpyAa B OTHOLUEHWW MOHTaXKa pacropHbIX CUCTEM MW NMobbiX 3KBMBA-
NEHTHBIX CUCTEM;

- peKOMEeHOAUUM No YNpaBneHuno Nnowaaxkon, AoCTyny K Nrowanke u NpUeMKM TPaHCNOpPTMPOBKM U XpaHeHus Be-
Tpokoneca/poTopa U conyTcTRyroLero obopynoBaHva B Liensax obecneveHns 3alnTel paboumx 1 NpoYmx BONpPOCOB, BKMO-
Yyas BETPOKOMNEeco/poTop M ero KOMMNOHEHTLI BO BpEMS MOHTaXa BeETpoKoneca/poTopa;

- niobble cneumManbHbIe Harpy3Kkn KM YCNOBKUA OKPY»KatoLlen cpedbl (HanpuMmep, CKOpPOCTWU BETpa), B TOM Yucne cne-
umManbHble Npenensl, KOTopble HAANeXUT cobnaaTe UMK He MpeBbillaTb 0CODEHHO B OTHOLUEHWM MOHTaxa OalliHu u
rionacrem;

- MHhopmaumko no 6e3onacHoOCTV 1 oxpaHe Tpyaa, HEobXoAMMYD ANns BO3MOXHOCTU 6e30MacHoro UCnons30BaHns
nwoboro obopygoeaHMa cneunanbHOro HasHadyeHWsa (Hanpumep, KpaHoB M rpy3onogbeMHoro obopyaoBaHus) B paMkax
MOHTaxa B3Y;

- Mobble OONOMHUTENBHLIE UMK ansTepHaTMBHLIE TpeboBaHuA K Oe3onacHoMy BbIBOAY M3 akcnnyatauuu BAY; a
Takke

- BCHO HEODX0oaUMY0 MHJPOpMaLMIo ANs 3anucK 1 Nepefayin OKOHYaTenbHON NepenaToYHon MHopMauuy 3aKkasyu-
KaMm W KOHeYHbIM noTpebutenam.

Ecnu narotoBnTENEM HE MOCTABMNSETCS MOHTaHOE 060opyaoBaHWe CrneunanbHoro HasHavYeHWsl, OKOHYaTENbHBIN
Bbibop Mboro ucnonbayemoro obopyaoBaHWs Unu NpUMEHSEMbIX paboynx CUCTEM AOMKEH NexaTbh B 30HEe OTBETCTBEH-
HOCTU MOHTaXKHOI OpraHu3aunm.

IMiobble cneunansHble HopMaTUBHEIE TpeboBaHUA MK 06A3aTensCTBa, UMEeloLWMe oTHoWeHKe K BAY, a Takke nio-
Oble 006A3aHHOCTW, NoAMaHOaTHbIe AnA cOobMaeHMA HauWoHalNbHbIX HOPMATUBOB B BEAEHWW MPEdOCTaBNEHHON Hpuc-
OUKUMW, MOTYT BbITe YTOYHEHB! B NPEOOCTABNEHHON A0KYMEHTALMN.

IobBble cneunduryeckne cTtaHOapThbl MM CBOAbLI MpaBMil, MMELWNMe OTHoWeHWe K B3Y, n nwbble 0b6a3aHHOCTK,
npeaoycMoTpeHHble ansa cobniogeHns HauWoHanbHbIX CTaH4apTOB W CBOAOB MpaBun B BeAeHWU NpedoCTaBNeHHOW puc-
OUKUUK, MOTYT ObITe YTOYHEHB! B NPENOCTABINEHHON AOKYMEHTALMN.
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M.4 Beopg B akcnnyartauuto, pabota n TexHu4eckoe obecnyxuBaHue

BBopa B 3kcnnyaTtauuio, akcnnyatauus M TeEXHMYeckoe obcnyxueaHne BOY cpeoHei MOLLHOCTH OOMKHBI OTBEYaTb
TpeboBaHWMAM, M3NOXKEHHBIM B pasgene 13 co crneayrweil AoNONHNUTENbLHOW MHGOpPMaLMEN.

M.4.1 O6wme TpeboBaHuA

MHdopmauma n MHCTPYKUMK No cnocoBy skcnnyatauun TexHuyeckoro obenyxueaHua B3Y gomxkHa GbiTe oroBope-
Ha B NpeaoCTaBNeHHON onepaTopy AokyMeHTauuw. laHHasa nHdopMauust MOXeT BKMHYAaThL (HO HE OrpaHUYMBaTLCS 3TUM):

- YepTeXW, CXeMbl, ONMCaHUS 1 NMOSACHEHWSA, HeobxoauMble ANd JKCnnyaTaumu, TeXHUYECKOro obCcnyXuBaHws, pe-
MOHTa W1 UchbiTaHui B3Y;

- MHCTPYKUMU Mo 0By4eHU0 onepaTopoB U 0DCNYKMBAKOLLErO NepcoHana ¢ ykasaHWeM BaKHbIX acrnekToB, B KOTO-
pble BXOOAT — Kak MUHUMYM, ONMCaHUs 0OCTyNa W Bbixoga u3 B3Y, MHCTPYKUMW NO BOCXOXOEHMIO, MCMOMb30BaHUIO Nd-
Ta, MHCTPYKLMK Mo Be3onacHoMy JOCTYNY K SreKTpUYecKMM YCTaHOBKaM W MpoLeaypbl aBapMAHOTO BbIXOAA, TEX0DCYKU-
BaHWIO NPU MaKCUManbHOW CKOPOCTW BETPA U MakcUMansHOMY AoMycKkaeMoMy KONMUYecTBY NepcoHana BHYTPW FroHAOnMb
unu npu pabotax Ha Heu;

- MHhopMaLMI0 MO MakCcKMMarnbHOMY OOMYCKaeMOoMy KONMMYECTBY NepcoHana B pasnuyHblX YyacTtax B3Y B ogHo 1 To
Ke Bpewms;

- MHbOpMaLMI0 MO 3aLLMTHEIM Mepam, NpeanpuHMMaemMbiM ONepaTopoM, BKMHOYad, Npyu HeobxogumocTW, npeno-
CTaBMeHWe cpeacTs MHAMBMAYansHoW 3awmtel (CH3);

- TpeboBaHWs K TEXHUYEeCcKoMy 0BCMNyKUBAHMIO, MHCMIEKTUPOBAHUIO U UCTLITAHUSAM BaXHbIX Ans 6esonacHocTy ane-
MEHTOB 1 CUCTEM;

- OeTanu pexxvMoB ynpaeneHusa aKcnnyaTaumMm cucTemMel ynpaenexdua B3Y;

- cneymMduKaumio cnacatensHoro obopyaoBaHus;

- NepeyeHb MOTEHUMANBHO OMaCHbIX 30H U cneLMdUKaumio OnacHbIX PUCKOB, CBA3AHHLIX C KaX 0 NOTEHUMASILHO
OnacHOW 30HOW;

- TpeboBaHVe K OTHETYLLIMTENAM U X MECTOMOMNOKEHUIO;

- OMUcaHWe CYLLECTBEHHO BaXKHOW CMEeLoCHacTKM, UCTMONb3yeMOoi B Nepuog, TEXHUYECKOro 06CnyKBaHusa U pEMOH-
Ta; a TAKKE PEKOMEHAYEMbIE UHTEPBAIbI TEXHUYECKoro o6cnyxuBaHua ans B3Y u knoyeBbiX 3NEMEHTOB U CUCTEM,;

- Npefenbl yCTOMYMBOCTM MEXKAY AKCNNyaTaunein, TEXHUYECKUM obCnyXMBaHMEM, PEMOHTOM U BbIXOOOM U3 CTPOS.
3710 BKNtOYAET B ceba onucaHue npedenbHbIX YCIOBUIA OKpyXalolwel cpedbl Ang npoeeneHus paboT Nno TEXHWYECKOMY
obcnykupaHuio B3Y.

M.4.2 O6wwme TpeGoBaHuA ANA ocyllecTBNeHus 6e30nacHOCTM 3aKcnnyaTauuu, NpoBeAeHUs1 OCMOTPORB U
TeXHU4Yeckoro o6cnyXuBaHusa

3awuTHble Mepbl, BBEAEHHbIE Ans BIY, nomkHel ObiTe 3340KyMeHTUpOoBaHbl. [JaHHas nHdopmMaumsa MOXeT BKMIO-
4yaTb (HO HE OrpaHNYMBATLCH ATUM):

- OMUCaHWEe 3HAYUTENBHBIX NOTEHUWANBHO CYLLECTBYIOLUX OMNacHbIX hakTopos.;

- cneyudukaumio npegenos BAY, Bknoyasd Hame4veHHoOe Ucnonk3oBaHue BAY, BkNoyana pasnuyHeie paboune pexu-
Mbl U MPOLEaypPLl BMELATENBCTBA ONEPATOPOB, NPOCTPaHCTBEHHbIE NPEeaens!, onpeenstowme paboune 30Hbl 1 JocTyn
K HAM, MHTEpMenchl «onepaTop-MalnHa» u NHTepdencol «MalmHa-UCTOYHUK NMTaHua», Nobble BpEMEHHbIE NPeaenbl C
Y4ETOM pacyeTHOro pecypca BaHbIx Ana 6e30nacHoOCTU 3NEMEHTOB;

- netanu TpeboBaHuin K TEXHUYeCKon 6e30nacHOCTX 1 3alUMTHEIM MepaMm, BKNKYasa CUCTEMBI YNPaBMNeHus, YYuThl-
BaeMble B KOHCTPYKUMK B3Y, a Takke getanu nobbiX OCTATOYHBIX PUCKOB, Ha KOTOpble Heobxogumo obpallarts BHUMaHue
nokynarensi unv oneparopa B3Y.

M.5 JokymeHTauus

Heobxogumo npepoctaBuTh Bce HEOOXOO4MMbIE PYKOBOACTBA, CXEMbI, crneuudukaunn, UHCTPYKLUY, YepTEXKU Unn
WHCTPYKLUMUM No Be3onacHocTH, ocTaToqHble Ana obecneveHna Be3onacHoOn 1 NpaBUibHOM NOCTaBKKM, COOPKU, MOHTaXa U
TEXHUYECKOro 0BCNyXnBaHna KOHCTpYKUMK 1 obopynoeaHua BAY, no mepe HeobxogumocTi. [omkeH BbITb YYTEH OKOHYa-
TenbHbIM 060beM W coaepaHWe BCcel NpenocTaBneHHon MHopMauun:

a) OLEHKM PUCKOB, BLINOMHEHHBIE N3TOTOBUTENEM,;

b) pasmep u KoHUrypauus B3Y;

C) COOTBETCTBYHLLMIA KNacc M Harpy3oYHble XapakTepUcTUKK nocTaBneHHon BAY;

d) ycnosusa NNoLlaaky U oKpyxarLlen cpeqpl, nogxogsiime ana B3Y.

[okymeHTauma, NpefocTaBsneHHas NokynaTento, 4omkHa BbiTb COCTaBNeHa Ha aHrMUCKOM A3LIKE U Ha OOQHOM WIK
Bonee ouunanbHbIX A3LIKOB CTPaHbl, B KOTOPOWM MOHTMpyeTcsa B3Y, ecnun aHrmyMnCcKMA A3biK HE ABMAETCA O4HUM W3 HUX.
[okyMeHTauusa gormkHa BroyaTts B cebs:

- HAMMEHOBaHWE U3roTOBUTENA U Er0 MECTHOMO NPEOCTABUTENSA, B CNy4ae OTAENBHOW opraHu3auunu;

- 0bo3HaveHue BIY, Bknovas HaMMeHoBaHWe, MOAEerNb U Knacc;

- nobble YyCTaHOBMEHHbIE AeKNapaun COOTBETCTBUS;

- YETKOE 3asBMEHWE B OTHOLLUEHWW OrPaHWMYEHMIA ONepauuii, KOTopLle MOTYT BbIMONHATLCA NOKynaTtenem/notpedu-
Tenem K Tex onepaumWii, KOTOpbIE A0MKHbI BbITb OBEPEHbLI CNeLnanv3npoBaHHOA/ YNOMHOMOYEHHOW OpraHn3aLun/TeXHU-
Yeckum creyuanuctam, NPUYEM yKkasaHHbIe OpraHu3auumn/TeXHWYeckne cneunanncTbl OMKHbI NPEaOCTaBUTL CBUAETENb-
CTBO O pa3peLueHUn BLIMOMHEHWSA 3TUX OnepaLnii.

Bca pokymeHTauus OomkHa ObiTb MOCTPOEHA B MOrMYECKOM MOPSAKE M A0MKHA OOHOBNATLCA MpW MOCTYNEHWN
pacrnopsikeHuin u Hoeon nHdopmauun. CogepkaHve OOKYMEHTaUUKW B pa3yMHbIX Npeaenax qOMmKHO OXBaTbiBaTh Npeano-
naraemoe HenpaeunNsHOE UCMOMbL30BaHUE.

116

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 122 /142
CTpanuua ookymeHTa - https://GostExpert.ru/gost/gost-54418.1-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68258
https://gostexpert.ru/gost/gost-54418.1-2023?utm_source=pdf&utm_medium=68258&utm_term=page

FOCT P 54418.1—2023

Mpunoxexune OA
(cnpaBo4Hoe)

Bbl60p BEeTPOIHepreTU4eCKMX yCTaHOBOK NO YCNOBUAM COOTBETCTBUA NnollagKe pasMelleHUA

OA.1 O6wwne TpeboBaHuA

Ha B3Y Bo3gencTBYHOT hakTopbl OKpyXaloLWwen cpeabl, hakTopbl, onpegensiemMble 3NeKTPUYECKON CETbIO NMOAKM-
YeHusd, a Takke coceqHue B3Y, KoTopble MOTYT 0Ka3biBaThk BNMAHUE HA XapakTep HarpyXeHwus, Cpok cryx0bl 1 npouecchl
akcnnyatauum B3Y. B gpononHeHne K aTMM haktopam AN nrowagky pasmelleHna AoMmKHbI BeiTe yuTeHbl: Tonorpagms
MECTHOCTW, CEMCMUYECKANA OMAacCHOCTb 30HbI, XMMUYECKME U MEXaHWYECKWE CBOMCTBA cnaratlmMx rpyHToB. Npun npoekTu-
pPOBaHUK JOMKHO BbITh NOKa3aHo, YTO ONpeneneHHbIe AN YY4acTKa NepedncneHHble Boille (hakTopsl U YCNOBUS HE MOTYT
HaHecTu yuepd CTPYKTYpPHOM LenocTHOCTK BuiGpaHHon BAY. MNMpu npoekTupoBaHuK gomkHa ObiTh oleHeHa Tonorpacgu-
yeckas CrNoXHOCTb yyacTka cornacHo JA.2 v BbINOMHEHa OLeHKa BETPOBOMO PeXMMA NIoLanky pasMeLLeHns cornacHo
[A.3. Ina oueHKN CTPYKTYPHO LIEeNOCTHOCTM LONYCKAETCA MCNONb30BaTh ABa NOAX04a, 3aKMiovaloLLMecs B CrieayoLwem:

- NOATBEPXKAEHWE TOMD, YTO 3HAYEHMS BCeX (PAKTOPOB, OMWCLIBAOLLMX creuududeckne ycnoBus Nnowagku pas-
MELLIEHMA, He MPeBbILAaT NPUHATLIX Npy npoekTupoBaHun BAC (cm. JA.9);

- NOOTBEPXKAEHNE CTPYKTYPHOI LenocTHOCTU BAY B cuTyaumax, Koraa Kaxaoe U3 yrNoMsaHYThIX BbILLe YCIOBWIA AB-
NAETCA TAKKUM e UIM NPeBOCXoauT Te, KOTopble onpedeneHsl Ana nnowaakn (cm. JA.10).

Ecnu kakve-nvbo ycnoBusa OnA Nrolanku ABMATCA bonee cypoBLIMKM, YEM MPUHATLIE NPU NPOEKTUPOBaHWN, TO
CTPYKTYpHas LEENOCTHOCTb U 3MNeKTPUYECKas COBMECTMMOCTb AOMKHEI ObITh NOATBEPXOEHbLI HA OCHOBE BTOPOrO NoAgxoaa.

OnpegeneHne YacTHbIX KO3 hMUneHTOB Ge30nacHOCTM ANS Harpy3oK B 7.6.2.1 BbINOMHEHO B NPEANONOKEHNN, YTO
OLEHKa HOpMarbHbIX U 3KCTPEMAanbHbIX (DAKTOPOB BETPOBOMO pexuMa Ha nnowaake 6eina npoeegeHa B COOTBETCTBUM C
MUHUMaTbHBIMA TPEDOBaHUAMMW, U3MNOXEHHBLIMWU B HACTOALLEM NPUNOXEHWW.

OA.2 OueHKa cnoXHOCTH penbeda nnowangku U ee BNUAHWUA HA TYPOYNEeHTHOCTL

OA.2.1 OueHka CNnoXHOCTH penbeda

Mnowaaky HeobxoaMMO OLEHUBATE C TOMKM 3peHUs hopMbl penbeda, ero BHELHUX NPU3HAKOB, CIOXHOCTU U T. 1.,
NOCKOMbKY BNusHWEe hopMbl penbeda Ha nepeMelleHWs Bo34yLUHBIX MAcC MOXET MPUBECTU K OTKMOHEHWUK CTPYKTYpbI
TYpBYNEHTHOCTW OT PacHeTHbIX YCIOBUIA.

CnoxHocTe penbeda oueHMBaeTCs No BENWMYMHE YKNoHa penbeda oT Nockor NOBEPXHOCTH Creay oM obpasom.

[nsa BbluMCNEHNs yknoHa peneeda onpeaensoTcs NNockocTh, COOTBETCTBYOWME pensedy B npeaenax COoTBET-
CTBYHLIMX PacCTOSHWIA, XU aMNNWTYObl CEKTOPOB AA BCeX CEKTOPOB HanpaeneHus BeTpa Bokpyr B3Y (cm. pucyHku A1 1
OA.2). AnnpokcuMUpytoLLme nNnocKkocTU He A0MKHbI NPpOXoAWTh Yepes ocHOoBaHMe BaluHKu. YKNoH obo3HavaeT yron Mexay
FOPWU30HTaNbHON MWHWER W Pa3nUYHbIMW CPEAHUMMW NUHWUAMW CEKTOPOB, CMPOEKTUPOBaHHbLIX BEPTUKANbHO HA annpok-
cuMUpyrLWmx nnockoctax. COOTBETCTBEHHO U3MeHeHWe penbed)a MeCTHOCTM OT annpoKCUMMPYHOLLMX nnockocTel obo-
3Ha4YaeT paccTosiHWe, BAOMb BEPTUKANBHOW MUHUW, MEXAY annpoKCUMMUPYIOLWMMMK NNOCKOCTAMKU U penbedoM Ha ToYKax
MOBEPXHOCTHU.

PazpelueHne noBepXHOCTHOW KOOPAWHATHOW CETKW, UCMONb3YeMOW ANS OLEHKW CMOXHOCTU penbeda, He AOMKHO
npesbiwaTe 50 m.

CexTopsl kpyra gomkHbl cocTaenate 30°. [InA cekTopos kpyra ¢ paavmycom 5z, . 30Ha, UCnonb3yemas Ans annpok-
cUMaLK NIIOCKOCTU, MOXeT BbITh paclumpeHa ao 2z, . No BeTpy oT noauuun BAY (cm. pucyHok OA.1).

MHpekce! yknoHa penbeda (TS1) u uHOoekcsl uaMeHeHUa penseda mectHocTu (TVI) Ang 30Hbl KaXOoro Kpyra onpe-
OENSIOT, UCNOMb3ys 3HAYEHUs YKINOHa 1 n3meHeHne penseda, no gopmynam:

12
TSl = ZfEnergy(f)'l E’(".)l;

i=1

12 -
TVI30 = D fenergy (i )-%: (0A.1)
i=1

TSlygg = Ky -O30;

rae TSlag, TSlyg, — MHOEKCH YKNOHa penbeda, paccyuTaHHble OT 30HbI ceKTopoB 30 ° 1 kpyra 360 ° COOTBETCTBEHHO;
TVlag, TVl — MHAOBKCH M3MEHEHWUS penbea MECTHOCTW, PACCHMTaHHbIe OT 30HbI cekTopos 30° 1 kpyra 360° co-
OTBETCTBEHHO;
i — wnHOekc cektopa Betpa (1, 2,...... . 12);
fEnergy(f) — MPOLEHTHOE coflepaHue SHepruu BETPa, MPOXOASLLEro Yepes i-i CekTop, ZfEnergy(i) =1;
B(f) — yron yknoHa annpoKCUMMpPYIOLLEn NNOCKOCTKU A4S i-ro cektopa 30 °;
Bag0 — YTON YKIOHA annpoKCUMUPYHLLEN NIockocTy kpyra 360 °;

17
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CpepnHsia nuHus
cekTopa A

A — papuyc 20z, .

B — papuyc 10z, ,,.;
C — paguyc 5z, . C, — paguyc 5z, ,
paclmpeH Ao 2z, 3a nosuunen BY

PucyHok OA.1 — lMNpumepsbl
cektopoe 30° ansa annpokcuMauum
OaHHbIX no pensedy

AnnpokcumupyroLias

0 20, 10 nnn 5z,

PucyHok [1A.2 — MameHeHne penbeda (Az) n yknoH penbeda (0)

D+y(i) — cpenHeksagpaTUYHOE OTKNOHEHWE U3MEHEHNs penbeda MecTHOCTH B i-m cekTope 30 °;
Dyy360 — CPEOHEKBaApaTUHOE OTKIIOHEHUE M3MEHEHUS pernbedia MEeCTHOCTM B kpyry 360 °;
R — paawyc kpyra;
k, — KO3(PPUUMEHT IMNMPUYECKON KOPPEKTUPOBKK AN TSI, ky = 5/3;
ky, — KoathULMEHT IMNUPUYECKON KOPPEKTUPOBKN ANnd TVqgq, ks = 3;

TSl;; — cpeaHee abconoTHOE 3HAYEHWE YIMOB YKNOHa ABEHAAUATH CEKLMOHUPOBAHHLIX annpoKCUMMpyio-
LUMX MNOCKOCTEN, BIBELLEHHbIX MO NPUTOKY 3HEPIUK;

TVl — cpeanee abconoTHoe 3HaYeHWe YIMOB YKIOHa [ABeHafuaTi GeKLUMOHUPOBAaHHbLIX cpeaHeksanpa-
TWUYHLIX OTKNOHEHWUIA M3MEHEHNS penbedya MECTHOCTM MO paguycy Kpyra, B3BELUEHHBIX N0 NPUTOKY
3HEeprum;

TSl35p — Yron ykrnoHa annpokCMMUpyoLen NnockocTy Kpyra 360 ° ¢ nonpasBKkoi Ha aMNUpUHecknii Koaddn-
LUMEHT k1;

TVl3gq — cpeaHexkBagpaTU4HOE OTKIIOHEHUE U3MEHEeHUA penbeda MecTHOCTH B Kpyry 360 °, HopmanuaoBaH-
HO€ pagnycoM Kpyra C NonpasKoi Ha AMMUPUYECKIIA KOIDMULMEHT K.
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Penbedy MECTHOCTK OLIEHMBAETCA CMOXHOCTBIO NaHawadTa nocpeacTeoM AByx nHaekcos TSI n TVI ana kaxgoro
n3 Tpex kpyros (5z, .. 10z, , n 20z, ). [ina 0bovnx MHOEKCOB OMpeneneHo Tpu KaTeropum CroxHocTu — Huskas (L),
cpedHas (M) u sbicokan (H), cm. Tabnuuy [OA.1. Ecnu aHadeHna TSI, 1 TVig,, a Take sHadeHua TSlygn M TVIggq AnA
BCEX TPEeX KpPYroB HXe MOPOroBOro 3Ha4YeHWs And kateropun L, nnowaaka oLeHUBaeTCA Kak NoLlagka C HECITOXHBLIM
naHgwadTom. Ecnu HeT, nnowyanka OLeHUBAETCA Kak NNoLLaaKa co CRoXHbIM NaHawadToM 1 e NPUCBAnBAETCH O4HA U3
kateropui cnoxHocty L, M unu H, B 3aBucKvMocTy OT HamBbiclwen kateropuy TS| vnm TVI ana nio6oro w3 Kpyros.

Tabnwuuya OA.1 — lNMoporoBble 3HA4YEHWA KaTeropui CrnoXxHocTk naHgwadgtal, Mun H

[Moporossie 3HaveHns (HUKHWIA Npegen)
Paanyc kpyra th;mﬂﬁmg?gﬁgﬁ Waeke ykowa penseda (TS) WHaeke nameHeHns pensedia
NNOCKOCTH mecTHocTh (TVI)
L M H L M H
52, 360°
SZhub
10° 15° 20° 2% 4 % 6 %
10z, 30°
20z,

OA.2.2 OueHKa CTPYKTYpPbl TYPOYNeHTHOCTHK Ha Nnollagke

CtpykTypa TypOyneHTHOCTU (HanpMmep, COOTHOLLEHWA Tpex arneMeHToB TypOyneHTHOCTU) Ha nnouwagke AomkHa
onpenensTbecs, B OCHOBHOM, U3MEPEHMAMW Ha Nnollaake. [py oTCYTCTBUM AaHHBIX MO NIoLWaaKe OLUeHKY MOXHO NpoBo-
OWUTb N0 COOTBETCTBYIOLLEH MOOENW NOTOKA. Takke OLEHKY MOXHO MPOBOAWUTL MO CMMKHOCTU MIOLWaAKK. 3HaYeHus, no-
kasaHHble B Tabnvue [A.2, npMcBanBaloT B 3aBUCUMOCTW OT KATEFOPUK CMNOXHOCTW, OnpeaeneHHon, kak ykasaHo B [JA.2.1.

Tabnuya OA.2 — 3HadeHWa cpeQHEKBaOpPaTUYHBIX OTKNOHEHWH BOKOBOWM M HOpManbHOW TypByrneHTHOCTU Mo OTHOLUE-

HWKO K NPOOOIIbHOMY 3reMeHTY B 3aBMCUMOCTKU OT KaTeropui CrnoXHOCTU penbecba MecTHocTM L, Mu H

Kateropua
MNokazaTtens
L M H
6,0, 0,85 0,93 1,00
o4la, 0,60 0,65 0,70

ul'lapameTp KOPPEKTMPOBKM CTPYKTYPbI TYPOYNeHTHOCTH Cip, KOTOPLIA MOXHO UCMOML30BaTL B ONpenerneH CTpyK-
TYPHOI LEMOCTHOCTY Ha OCHOBAHWUM JaHHbIX BeTpa B JA.9, MOXET onpeaenaTsca cneaylowumM ypaBHeHUeM:

Cor =1+ (8216117 + (631611 {1+ (0310, 2 + (03112 (0A.2)

Mpumedarune— Ecnm C; meHbwe 1, Heobxogumo venonbsosate Cep = 1,0.

B naHHOM ypaBHeHUN G4, G, U G5 NPEACTABNAKT 3HAUYEHWUS TPeX 3NemMeHToB TypByneHTHOCTH, Ha BbICOTE OCM Be-
Tpokoneca 1 MecTe pacnonoxeHua B3Y, ycpeaHeHHble No AuManasoHy ckopocTu BeTpa mexay 0,6V, 1 1,6V . PacyeTHele
3Ha4veHua ana mogenen Kanmana v MaHHa MOXHO nony4uTs U3 npunoxeHus C.

[Npw OTCYTCTBMM M3MEPEHHBIX AaHHbIX O nnowaake Ana Cep MOXKHO MCMOMNb30BaTe 3Ha4eHna ua Tabnuubl JA.3 B
33BUCUMOCTM OT KaTeropmn CroKHOCTU MNoLwagKku.

HonyckaeTca nHTepnonauns Mexay aHadeHuamu B Tabnuuax JA.2 n JA.3.

Tabnuua [OA.3 — 3HavyeHusa napameTpa KOPPEeKTUPOBKU CTPYKTYPbl TYPOYNEeHTHOCTM B 23aBMCUMMOCTM OT KaTeropum
cnoxHocTt nangwadgpral, Mu H

Kateropusa
MNokasaTtens
L M H
Cer 1,05 1,10 1,15
119
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OA.3 MapameTpbl BeTpa, onpeaensemMbie B NpoeKkTe

OA.3.1 Obwune TpeboBaHuA

MapameTpbl BETpa NroLwanki SOMmKHbl MMB0 M3MEPSATECA W pacCcyMThIBATLCH C UCMOMb30BaHWEM Hagnexalumx Me-
TO4OB (HanpyMep, KOHTPONbHbIE N3MEPEHWS, COeNaHHble Ha NnoLlagke, 4ONrocpoYHbIe 3anUcK C NoKaneHbIX METEOPOo-
MMYECKUX CTaHUUIA, MWTAUNOHHbIE MOLAENW UMW NOKaNkLHEIE HOPMbI U CTaHAapThI). Pe3ynstaTtel UMUTALMOHHOTO MOAENN-
poBaHUA AOMKHBI BbITe NPOBEPEHBI NYTEM CPaBHEHWUS C AAHHBIMU U3MEPEHWIA.

OA.3.2 MNMapameTpbl BeTpa

3HaveHWsa NepeuncneHHbIX HYPKe NapameTpoB BeTpa Ha nnoliagke pasmelleHns BOY gomkHel ObiTh onpegeneHs
Ha BblCOTe OCW BETpoKomneca:

- BKCTpemankHan cpeaHsaa CKopocTb BeTpa Ha 10-MUHYTHOM uHTepBane, Vg, Ha BbICOTE OCM BETPOKOMNEeca G nepu-
ogom nosTopsieMocTu 50 net (cM. npumeyaHue B 7.4.7);

- (hyHKUMA NNOTHOCTM BEPOATHOCTH pacnpeferneHna ckopoctu setpa, p(Vy, )

- CpefHeKBaApaTUYHOE OTKMOHEeHWe TypByNeHTHOCTM Haberawllero BO3LYLIHOTO MOTOKa & (OnpeneneHHoe Kak
CcpeqHssa Benu4MHa cpedHeKBagpaTWYHOMo OTKNOHEHWS NPOAOMIbHOM COCTaBMALLEN CKOPOCTU BeTpa) M cpegHekBagpa-
TUYHOE OTKMNOHEHWE G, OT & Ha ypOBHE OCW BETPOKOMEca [ns BCeX CKOpOCTel BeTpa, yKkasaHHbix B [A.9 unu AA10;

- cpedHeKBaapaTMyHoe OTKMOHEHWE 3KCTPeMansHOW TypByneHTHOCTM Haberalolwero BO3AYLIHOMO notoka C1,ETM
c nepuofom noetopsemoctu 50 ner;

- Yron oTKNoHeHWA HaberalLwero noToka;

- cOBUr BETPA;

- MMOTHOCTL BO3AYXA.

Mpumevanunn

1 YacTHble koaddmuvenTsl 6esonacHoct ana PCH 6.1 n PCH 6.2 nonyyeHbl npy gonyweHuun, 4To Koadduuum-
EHT BapnaLuumn rodoBOM MakCUMarnbHOM ckopocTy BeTpa MeHblle 15 %. [ina cniyyaes, korga oH Gonbwe 15 % cm. npu-
MeyaHue B 7.4.7.

2 CpepHekBagpaTM4HOE OTKMOHEHWE 3KCTPeManbHON CKOPOCTU OKPYKAIOLLEro BETpa G4 ETM MOXHO MOMy4UTh,
MCMNONb3ya Hagnexallui MeTod akcTpanonauum, Hanpumep metog IFORM, unn oueHuTs nocpeacTeoMm:

v, v,
5 =5+kG; k=001 2 _oq|| Jhub 5,5 A3
G1,ETM = O+ KpGsi Kp ((M/C) J[(M/C) )4" (OA.3)

3B cny4ae gaHHbIX O 3Ha4E€HWAX COBWIOB BETPa C BbICOKOW Bapl/laﬁeﬂbHDCTblO B CBA3W C BbICOKMM CTpaTVICbI/ILI,HpO-
BaHHBIM MOTOKOM, CNOXHbIM ITaH,D,LIJaCbTOM I CUNbHbIMW M3MEHEHNAMN HepOBHOCTeﬁ ncnone3oBaHWe CpegHero caenra
BETPA MOXET BbITb HEOOCTATOYHO.

B cnyyae ecnu B cBeAeHWAX 0 NNOLLAAKe OTCYTCTBYHOT AaHHbIE O MNOTHOCTWU BO34YXa, MPUHUMALIT, YTO NNOTHOCTE
BO3AyXa COOTBETCTBRYeT [28], cAenaB nonpaeKy Ha ro4OBYI0 CPedHKo0 TeMNepaTypy.

LnpuHa Beibopky NGO CKOPOCTU BETPA, UCNONb3YyeMOoun Bhile, A0MKHa BbiTe 2 M/C UMM MEHee, a CeKTopbl Ha-
npasneHus BeTpa AoMmkHbl cocTaenaTe 30 ° unu meHee. Bece napameTpel, 3a UCKNOYEHWEM MMOTHOCTM BO3AYXa, AOMKHEI
MMeTbCH B KayecTBe (PyHKUMW HanpaBneHus BeTpa C MHTepBanoM ocpegHeHns 10 MUHYT.

Heobxoaumo yoenute ocoboe BHUMaHWe apdiekTaM «3aTeHeHUs» OT KOHCTPYKUMIA BonbLUOro pasmepa Unm opo-
rpacpuyecknx NPensTCTBUIA, pacrnonoX)eHHbIx oT BAY Ha paccTosiHuM MeHee 20-KpaTHOW XapakTepUCTUHECKON OMUHbI KOH-
CTPYKUMK. Takum BAWSHUEM MOXHO NpeHebpeYb, ecny HIMKHASA KPOMKa BETPOKONeca HaxoguMTCH Kak MUHMMYM Ha BbICOTe
B YeTblpe pasa Bbile, YeM BbICOTa KOHCTPYKLMW MK oporpadnyeckoro NpensTcTBms.

B pervoHax, CKMOHHBIX K yparaHam, LMKNoHaM 1 TalldyHaM, aKCTpeManbHas CKOpoCTb BETPa AOMKHA OLEeHWBaTLCA
HagnexalmmMn METOAaMU, HANPUMEP YKa3aHHBIMU B NPUMNOXKEHUN J.

[ns xonogHoro knuMmata HeoOXxoAMMo ONpeaenaTb 4ONONHUTENBHBIE NapaMeTpPhl Npy Beibope MecTa pasmeLleHuns
B3YVY. Ycnosue obnegeHeHUs HeobXxoaMMO OLEHUBaTEL COrNacHo NpUnoxeHuo D.

OA.3.3 NamepuTensHas ycTaHOBKa

TpeboBaHns K UCMONb30BaHUIO U3MEPEHWIA ANA OLEHKWM NPUroQHOCTK Miowagku pasmelleHns BAY u ans oueHok
BETPOBbLIX PECYPCOB BO MHOMMX OTHOLLEHWAX pa3fnyHbl, W, CnegoBaTensHo, HeobxoaumMo HaWTu BanaHc mexay Konuye-
CTBOM W Ka4eCcTBOM M3mepeHui. Kpome Toro, npy opraHmusaumMn MamepeHuin Ans OueHKW npyurogHocTy nnowagku B3Y
HeobxoAMMO AOMNOMHWUTENBHO YYUTLIBATE Credytoluee:

- U3amMepuTenbHasa cucTeMa A0MmKHa ObiTe YCTAaHOBMEHa B MeCTaXx, XapaKTepHbiX Ana 60NbLLIMHCTBA NNOWanokK (Ha-
npumep, nec, NMHUK rOPHLIX XpebToB, CTenW, AOMNWHbI, CKMOHbI U 3arpaXaeHns);

- TOYHOE KOMWYECTBO W MECTOHAXOXOEHWE U3MEPUTENBHBIX CUCTEM, KOTOPOE MOXHO PEKOMEHAO0BATE, UHOWBUAY-
ansHO ANs KaAOoW nnowanky U 3aBUCAT OT penbeda, NPOTSKEHUS M HA3EMHOTO NMOKPoBa W T. M., @ Takke OT oxvaae-
MOW CNOXHOCTW PEXMMOB BETPA WM NOTOKOB BO3AYLUHBIX MAacc BHYTPW NMOLWAaKM M MOAENW NOTOKA, UCMOMNb3yeMblX Ons
aHanusa;

- BbICOTEl U3MEPEHWA BETPOBLIX PEXMMOB, @ Taloke KONUYECTBO AATYMKOB JOIMKHLI BeiBupatscs ansa obecnedeHms
npeacTaBuTENbHOCTY Pe3ynsTaToB U3MEPEHWIn: M3MepeHUs OMKHbLI MPOBOAUTLECA B AnanasoHe BbICOT BHYTPM npeanara-
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€MOl OMeTaeMoK nNroLwaan BeTpokoneca B3Y, npu aTomMm HEOBXOOMMO YYMTLIBaTEL OKPYKaLWMA NangwadgT 1 pacTuTenb-
HbIA NMOKPOB;

- PacCTOSHME MO BEPTUKANU MEeXZy OaT4MKamMu OOIKHO obecneymBaTb BO3MOXHOCTE JETanbHOIo aHannaa BepTu-
KanbHOro cABuUra BeTpa, Hanpumep BbiTe HE MeHee OOHOW TPeTM AMaMeTpa BETPOKoneca;

- He0BX0OUMO YCTAHOBUTL AaTYMKKM TEMMEepaTypbl OKpyKaloLLeh cpenpbl U AaBNeHWs;

- HeobxoOumo mcnonb3oBate 10-MUHYTHEIM MHTEpPBaN ocpegHeHua Ha Basuce kak muHumym 1 'y (cpegHee, cpea-
HeKBagpaTUYecKoe OTKITOHEHME M MaKcumarbHas CKOPOCTb BETpa, CpedHee 3HayeHWe HanpaereHus BeTpa W CpegHsas
TeMmnepartypa);

- eCMY U3MEPEHUA NPOBOAAT B XONOOHOW KNMMAaTUYECKOW 30HE, TO HEODXOAMMO MCMNONb30BaTh AOMNOMHUTENBHLIE
nogorpeBaemble AaTYMKU MO OTHOLUEHUWIO K YYMThIBAEMbIM HEHArPETLIM AaT4MKaMm;

- Npy CNoXHOM NnaHgwadTe crieayeT 3aMepATb BCe BETPOBbIE COCTaBMNALUME, HAMPUMED NMPW MOMOLUM yrbTpa-
3BykoBoro 3D-aHemomeTpa.

MpmumevyaHune — PykoBoACTBO MO MOHTaXy W YCTAaHOBKE W3MepuTenbHoro obopynoBaHuA — CM.
FOCT P 54418.12.1.

OA.3.4 OueHka gaHHbIX

PekomeHgauuy B OTHOLLEHWWM OXBaTa AaHHbLIX W Nepyvoga creayoLme:

- NEPUOA N3MEPEHNA MOXKET OTKITOHATLCH B 3aBMCMMOCTM OT Ka4ecTBa AaHHbIX M HaAEeXHOCTU KOppensauun no gon-
rOBpEMEHHOMY HOPMAaTMBHOMY WUCTOYHWKY. B cnydae, ecnu ce3oHHble M3MEHEHWA B 3HAYUTENLHOW MEpe BMMSAIOT Ha Be-
TPOBbLIE PEXMMBI, MEPUOL MOHUTOPUHIa OOMKEH BbiTh 4OCTATOMHO LONTMM AN BKIHYEHUS 9TUX BO3OENCTBUNA (HE MEHEE
12 MecsauUeB AnA oxBaTa Ce30HHLIX BO3AEWCTBUR);

- eXXeMeCAYHbIN 0XBaT AaHHbIX M3MEPEHUIA JoMmKeH ObITb 4OCTATOMHO MONHBIM, YTOObI OLLEHWUTE M3MEHEHUS BETPO-
BbIX PEXXMMOB 3a MecsL.

Bo BpeMA oUEHKW OaHHBLIX HEOBX0AMMO NPOBOAWUTL U AOKYMEHTUPOBATL NPOBEPKY KadyecTea U dunsTpauuo. Ana
pacLUMpeHns OaHHbIX MOXHO MCMOMNL30BaTh METO «M3MEPEHNE—COMNOCTaBNEHNE—TIPOTHO3Y.

CpegHee 3Ha4eHue cpeHeKBaapaTUYecKoro OTKIIOHEHWS G, T. . CPpeAHeKBaapaTUuYeckoe 3Ha4eHNe CKOPOCTH Be-
Tpa NpPOZONbHOI COCTABNSALER TYpBYNEHTHOCTH U e CpeaHEKBaAPaTMHECKOe 3HaYeHne Gy AOMKHO ONPEedenATheA ©
UCMONb30BaHWEM CTaTUCTUYECKUX METOAMK, MPUMEHSAEMbIX K M3MEPEHHBIM AAHHBLIM U, NPeanoYTUTENBHO, ANA AaHHbIX C
TNIMHEMNHO UCKMIOMEHHBIM TPEHOOM.

[onroepemeHHas oleHKa Heobxoguma ONsA pacdeTa 3KCTpeManbHOM CKOpOCTW BeTpa, OONrOBPeMEHHOW CcpedHei
CKOpPOCTW BETPA, @ TAKKE MMOTHOCTU BO34yXa, HO TOMBKO ECNU UMEKLWMWIACH AOMNTOBPEMEHHLIA UCTOMHUK ABMNSAETCS nog-
XOAAWMM M JOCTATOYHO HAOEKHbIM.

MorkHO ncnonb3oBaTth ansTepHaTMBHbIE MeToAMKA. [laHHble METOAMKN OOMKHbI NpeAHasHa4YaTbCa ANA YCOBEpLUEH-
CTBOBaHMWA NpeacTaBUTENbLHOCTY M3MEPEHWUIA ANd Nrowaaku.

BhilleykaszaHHele METOAbI M NpoLEeaypbl A0MKHBI BbITb 3a40KYMEHTUPOBAHSI.

OA.4 OueHka acpcpekTa «3aTeHeHuA» BIY

B npouecce npoekTnpoBaHus 4omKHEI ObiTb 0683aTENEHO paccMOTpeHbl addeKTbl B3aMMHOIo BO3AeNCTBUS pacno-
noxeHHblx pagom BAY («3aTeHeHue», KOTopoe BNWUSET Ha NPOLECC BblpaboTKW 3NeKTPO3HEPTUW U CUMOBOE HarpyeHue
B3Y). lNpu npoBegeHnn npoekTHbIX pacHeTtoB BAC 1 Beibope B3Y no ycnoBuaM KOHKPETHOW NNOLLaaKy cnegyeT NpUHATL
BO BHMMaHWE OCpPefdHEHHbIE W TYPBYNeHTHbIE XapakTepuCcTUKU BO3OYLUHOMO NOTOKA, BbI3BAHHLIE «3aTEHEHWEM» OOHOW
nnm mHormmu B3Y, KoTopkle pacnonoxeHs! Bbillie M0 TEYEHWIO BO3AYLWHOMo NOTOKa. PacyeTbl AOMKHBI y4UThIBATE PaccTo-
AHWA mexay B3Y, Bce ckopocTu BeTpa W ero HanpaeneHus, CyLecTBeHHble AN BeipaboTku 3nekTposHepruu.

YBenuyeHue HarpyxeHus BAY, B OCHOBHOM yuWTbIBaKOLLEE pe3ynsTaT BINAHWSA aspoauHaMUYecKoro crea, peko-
MeHAyeTCs onpenensaTb Npy NOMoLUM 3pdeKTUBHOW MHTEHCUBHOCTI TypByNeHTHOCTM 1Nk ucnonek3ysa Gonee nogpobHele
mModenu aspoguMHamudeckoro cnefa. B nwbom cnyyae mogene aspogvHamMuYeckoro criefja OormkHa BKMKYaTe B cebd
ageksaTHoe npedcTaBneHne pesynsTUPYIOLLEro Bo3aencTena Ha B3AY, cknagbiBatoweroca u3 HarpyxeHus oHoBOW Typ-
OYyNeHTHOCTLIO, a TaKkKe NPEPBLIBUCTBIX U TYPBYNEHTHLIX BIUAHWA a3poAMHaMUYECKOro cneaa.

[ns BLINONHEHUSA PACHETOB Ha YCTANOCTHYHO NPO4HOCTE IPPEKTUBHYIO MHTEHCUBHOCTL TYPOYNEHTHOCTY [ ¢ pEKO-
MeHAyeTCA onpeaensTe B COOTBETCTBUM C NpunoxeHvnem K.

Mpu onpefeneHuu npegensHbIX Harpy3ok / g PEKOMEHAYETCA MPUHATL PABHOW MaKCUMANbLHOW BEMUYNHE UHTEH-
CMBHOCTMW TypByneHTHoCTU, 0BycnoBneHHO aspoanHaMUyeckumMm cneagamMmu Bcex coceanux BAY, kak onpegeneHo B npu-
noxeHun K.

MoxHo npegnonoxuTe, YTo gobaBneHHan TypbyneHTHOCTb ANS YCTanoCTHOW NPOYHOCTA W NpefdenbHbIX Harpy3ok
ABNAETCA OANHAKOBOW.

Kak ons yctanocTHOW NPOYHOCTW, TaK U ANA Cry4aes 3KCTPeManbHbIX Harpy3oK obbIMHO NPUMEHAIT OMHaMUYe-
CKyto Mofene narubatLueroca aspoguHammuyeckoro crneda (oM. npunoxexve K).

OA.5 OueHka npoyMx NapameTpPOB OKPYXaHLWen cpedbl

Cnegytollne napameTpbl OKpy>KatoLLei cpefbl AOMKHEI BbiTh OLEeHeHb! ANS CPaBHEHUS C MPUHATHIMU NPW MPOEKTM-
poBaHun B3Y:
- HOpMarnkbHbIE U 3KCTPeMarnkHble TeMNepaTypHbIe OUanasoHhbl,
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- rononeg, rpag v cHer;
- BMNaXHOCTb;

- rpo3oBas o6cTaHOBRKa,

- CONMHEYHOe U3ny4eHue;

- XMMWYECKW aKTMBHbIE BELLECTEA;
- CONEeBOW TYMaH.

OA.6 OueHKa ceMCMWYECKUX YCITOBUMA

Ona B3Y craHgapTHoro knacca tpeboBaHust No CEMCMUYECKOW YCTOMYMBOCTU He (hopMynuMpyroTcs, NOTOMY YTO
TakMe cobbITUA XapaKTepHbl ANA HE3HAYMTENLHOIO KOMMYECTBa PANOHOB B MUpPE. AHaNN3 OLEHKN CEMNCMUKU He TpebyeT-
CA ANS MIOLWAaaoK, YKe UCKITHOYEHHbIX MPUMEHAEMBIMW HOPMaMK MO CEMCMUYECKOW YCTOMHYMBOCTH B CBA3KM C MX criaboi
CeACMUYEcKol akTUBHOCTLI. [INa paiioHOB, roe CeNCMUYECKUe HArpyaku, ONMCaHHbIE HUKE, ABNAITCH KPUTUHECKUMU,
OOMKHbBI BbITE BLINMOMHEHL! pacyeThl, NOATBEPHAAKLLME CTPYKTYPHYHO LenocTHOCTE BAY npu ycrnoBuax, COOTBETCTBYIO-
Lmx nnowanke pasmelleHns. OueHka MoXeT BbITb OCHOBaHa Ha METOOVIKE, M3NOXKEeHHOW B npunoxeHn E. MNMpu pacyetax
Harpy3ku CeMCMUYECKOEe Harpy>XeHne OOMKHO OblTb CKOMBUMHMPOBAHO C APYTMMW CYLLECTBEHHBLIMM 4acTO BCTPEYaloLWMMK-
CA 3KCNNyaTaUMOHHLIMKU Harpy3kamu.

CelCcMUYecKMe Harpy3ku 3aBUCAT OT TpebOoBaHMI K YCKOPEHWAM TpyHTa W CMEeKTpaMm peakuWi, OnpedeneHHbIX B
MEeCTHbIX HopMax. Ecnu MecTHbIE HOpMbI OTCYTCTBYIOT MMV HE OTPaXaroT YCKOPEHUE FPYHTa UMW CNEKTP peakuWi, BbIMNomn-
HAETCH Haanexallasa oLueHka 3TUX napaMeTpoB.

YckopeHue rpyHTa gomkHo ObiTe onpegeneHo ans 475-neTHero nepvoaa noBTopseMocTH.

CelCMWYECKOE HarpyeHue OOMKHO ObITb COMOCTABMEHO C HarpyXXeHUWEM B MpOLECcCe 3KcniyaTtauuu, KoTopoe
JOIMKHO BbITb camoi BonbLLOW 13:

- CPEAHUX Harpyaok Npu BeIpaboTKe aNEeKTPO3HEPriK, onpeaenseMblx npu V,,

- Harpy3oK rnpy aBapuinHOM BbIKITIOYEHUN Mpu V.,

- HarpysKkax rpwv xorocTOM XO4€ WM 3anapkoBaHHOM COCTOAHWK NMPK OTCYTCTBIM BeTpa u V..

YacTHbI koadhdmumeHT Be3onacHOCTU N0 Harpy3kam Ans BCex Harpy»KeHHbIX aneMeHToB gomkeH 6biTe paeeH 1,0.
YacTHbIi koathduLmeHT Be3onacHoCcTU No Martepuanam ans cranu MoxeT ObiTe ycTaHoBneH Ha 1,0.

OueHka CeMCMUYECKUX Harpy3oK MOXET NPOBOAMTLCA METogaMu CNEKTPOB peakuuid, B crnyvae KoTopbix gobaens-
ETCA 3KCMyaTalMoHHas Harpy3ka ¢ UCMoNMb30BaHUMEM CYMMbI KBaApaTOB KBaAPaTHLIX KOPHEW U 9KBUBANEHTHOW KOMDK-
HaLMW Harpy3okK, BO3HUKAKLLEN B pe3ynsTaTe CeMCMUYECKOro HarpyKeHus.

PacuyeT celicMUYeckX HArpy3oK MOXET BbITb BbINOMHEH METOOOM CMEKTpanbHO-BpeMeHHbIX mogeneii. B atom crny-
Yyae OOMKHO ObiTb PACCMOTPEHO LOCTATOMHOE KOJIMYECTBO BapMaHTOB Ans obecnevyeHns penpe3eHTaTMBHOCTM paboyei
Harpy3ku, NoryyYeHHoW Kak cpeaHee 3HayeHve ONsA paccMaTpuBaeMblX MHTEPBAlIOB BPEMEHMU.

Uucno ToHoB cobcTBeHHBIX konebaHui BaliHu, ncnonbkayemoe B MioBoM M3 BbILIEHA3BaHHbLIX PAcYETOBR, AOMKHO
BbIbMpaThcA B COOTBETCTBUM C ODLLENPU3HAHHBIMU HOPMaMK CECMUYECKON YCTOMYMBOCTH. [pK OTCYTCTBUM TaKUX HOPM
pomkeH BblTb paccMOTPEH NocneaoBaTenbHbIA pA4 TOHOB C NOMHOWM MogansHol Maccoi 85 % oT BCeln macchl.

OueHka CeMCMUYECKOW YCTOWMHMBOCTM KOHCTPYKLMM MOXKET OONYyCKaTb TOMbKO YNPYryld peakuuio Unu BA3Koe pac-
cesAHve aHeprun. BaxkHo, 4Tobbl nocnegHuin napameTp Gbin OLEHEH NpPaBuIbHO ANA MPUMEHEHHOTO TUMa KOHCTPYKUMK, B
0CODEHHOCTM A8 KOHCTPYKUMIA B BUOE PELUETKU U BLIMOMHEHHBIX C MOMOLLLI0 DONTOBLIX COEAMHEHWIA.

CnekTp peakuui YCKOPEHWA B TEXHOMOrMYECKOW KOPEHHOW MOPOAE W METOA OLEHKWM PEaKLUA NPU CEACMUYECKUX
BO3OEWCTBMUAX OnucaH B npunoxeHun E. Meton cnekTpoB peakuwin He JOIMKEH UCMOMNbL30BATLCS, ECNM CYLLECTBYET BO3-
MOXHOCTb, YTO CEMCMUYECKAs akTUBHOCTL NMPUBEAET K 3HAYNTENBHOMY HarpyKeHuio KOHCTPYKUWMA NOMMMO BallHu.

OA.7 OueHKa napaMeTpoB 3MeKTPU4ECKON ceTu

Yenosus nodkmodeHus, OHPEGEHF!EMA'JIE 8 Mo4Ke ﬁpUCOEGUHeHUFI K cemu, aHanuaupyrom rnpu ebinosiHeHuu paﬁo-
mbl «Cxema 8bli0aqu MowHocmu conHequCr/semposoEr aneKkmpocmaHuuu», pe3yrnbmamsbl KOJ‘TIOpOLj coeriacosgbigarom c
cemesou opaaHusaqueﬁ u cyﬁbexmom onepamueﬁo-aucnemqepcxoao ynpaeneHus 8 aneKMmMpoaHepzemuke.

OA.8 OueHKa CBOWCTE rPYHTOB

CeoicTBa rpyHTOB Ha npegnonaraeMoi nrolwjagke crnedyeT onpedenaTe CleuuannsvMpoBaHHOW opraHusauuve,
MMeRLLEN COOTBETCTBYIOLWYIO KBanndukauuio, 8 coomeemcmeuu ¢ delicmeyrowumMu HopMamueHsiMU GoKyMeHmamu
Poccutckou @edepayuu.

OA.9 OueHKa CTPYKTYPHOW LLeNOCTHOCTU Ha OCHOBE AaHHbIX U3MEpeHUs napameTpoB BeTpa

OA.9.1 O6wme TpedoBaHUA

OueHKka CTPYKTYPHOW LENOCTHOCTM MOXET ObiTb BbINOMHEHA CpaBHEHWEM BEMWYUH NapaMeTpoB BeTpa AnA Mio-
LafKk1 pasMeLLeHns ¢ napaMmeTpamMu, UCMonb30BaHHLIMU NpU NpoekTupoBaHii. OLEHKY MOXHO BbINOMHATL OTOEMNBHO B
OTHOLLEHWW COOTBETCTBUSA YCTANOCTHOW HArpy3ku U COOTBETCTBUA NPEAENbHOW HArpy3Kku.

0A.9.2 OueHKa COOTBETCTBMSA YCTANOCTHOW Harpy3ke Ha OCHOBe OaHHbIX U3MepPeHUs NapaMeTpoB BeTpa

B3Y nogxogut ona nnowagki B OTHOLLEHUW YCTaNOCTHBLIX HAarpy30K Npy yAO0BNETBOPEHWIA BCEX CIEAYHOLLMX YCIIOBUIA.

a) 3HadeHue NNoTHOCTU BEPOATHOCTW CKOPOCTM BETpa Ha BbicoTe ocun BeTpokoneca p(Vy, ) Ha nnowanke AoMmKHO
BbITb MEHEe UMW PaBHO PACYETHOMY 3HAYEHWIO NIIOTHOCTW BEPOATHOCTU [N BCEX 3HaYeHU V|, MEXIy CKOPOCTAMU Be-

122

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 128 /142
CTpanuua ookymeHTa - https://GostExpert.ru/gost/gost-54418.1-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68258
https://gostexpert.ru/gost/gost-54418.1-2023?utm_source=pdf&utm_medium=68258&utm_term=page

FOCT P 54418.1—2023

Tpa Ve 1 2V, .. Ecnin BOY cnpoektuposaHa B cooTBeTCTBMA ¢ 6.3.2.1 1 napameTp dopMbl k pacnpefeneHns CKopocTy
BgeTpa no Benibynny, cneundudHbIA ANA Kax4oW NNowaaky, NpuHAT GonblwM unu pasHbeiM 1,4, Ana k 4OMKHO BbINoM-
HATLCA YCIOBUE!

6,5—avesat__45.< k< 60_avesat g, (OA. 4)
ave.design ave.design

Ycnoewue ([JA.6) 3aBMCUT OT CpeaHeR CKOPOCTW BETPA Ha BbICOTE OCM BETPOKOMECA Ha NNowanke, CKOppekTUpoBaH-
HOW CpeaHeln CKOPOCThI0 BeTpa (cM. pucyHok A.3).

Ll P \

2,6

24

225

20l

1,8

1,6

7\ ¥ A 2
/ / P g

0,80 0,82 0,84 0,86 0,88 0,90 0,92 0,94 0,96 0,98 1,00

Cneunduyeckas ang nnowagky CKOpPoCcTe BETPa Ha BLICOTE OCH BETPOKOMNECa,
HOPMWPOBAHHAA C Y4eTOM pacyeTHOM cpedHen CKOpoCcTU BeTpa

/

Pucyrok JA.3 — BoamMmoXxHble koMBMHAUUKM CKOPPEKTUPOBAaHHOW CpegHel CKOpPOCTKU BETpa W napameTpa opMbl k
(3aTeHeHue)

b) OocTtaTtouHas oueHKa MHTEHCUBHOCTM (POHOBOW TypBYNeHTHOCTU ¥ BNUAHWIA a3pOANHaMMYECKOro cneaa MoXeT
ObITb BbINOMHEHA NOCPEACTBOM NPOBEPKM TOTO, YTO CpeaHeKBaapaTUYeckoe OTKIIOHEHWE CKOPOCTM BETPa G4 OT HOpMarb-
HOM Mopenu TypByneHTHOCTW, NCMONb3YEMON B NPOEKTE, BbILIE UMW paBHO athdhekTUBHOMY CpedHEKBAAPATUYECKOMY OT-

KMOHEHMUIO CKOPOCTU BETPA, T. €. Gy (CM. NPUNoXeHne K) Mexady ckopocTamu Betpa Vi, M2V, .. T. e.

01> Geir (= LeiVhub )- (OA.5)

PYKOBOACTBO NO pacyeTy [ 4 MOXHO HAWTK B NpunoxeHun K. B cnyyae cnoxHoro naHawadta pacyetreie 90 %
KBaHTUNA CpedHeKBadpaTUHecKoro OTKNOHEHWs1 CKOPOCTU BETPa, T. €. Gg, [OMMKHbI BbiTh YBEMMUYeHb! 4115 y4eTa UcKaxe-
HWA TYpOYNEeHTHOro NoToka. 3TO MOXET ObITh CAENAHO NOCPEACTBOM AOMOMHUTENEHOMO YMHOXEHWS HA NapamMeTp Koppek-
TUPOBKW CTPYKTYpbI TypByneHTHocTu Cry cornacHo onpefenenuio 8 [1A.2.

c) Yromn oTKNOHEHUS NOTOKa Ha NioLlafKe, B3AThIA B KAYECTBE B3BELUEHHOW CPedHEN BEMUYMHBI 3HEPrMM BETpa OT
BCEX HanpaeneHun, nomkeH 6biTe Mexay —8° n +8°. B cnyyae, ecnu cBeAeHUs 0 NioLaaKke Unu pacyeT yria OTKNOHEHWS
NOTOKa OTCYTCTBYIOT, CreayeT NPeanonoXuTe, YTO Yron OTKNOHEHWA NOToKa paBeH yknoHy, B, ana 30° cekTopa B Npegenax
paccTosiHua 5z, Unu y4acTka 5z, ., paclUMPEHHOro Ha 2z, No BeTpy MecTa B3Y ot BAY (cm. JA.2).

d) CpepHeB3BelUeHHasA BENWYMHA SHEPTUM MO BCEM HaNpaBreHWsM BETPA W CKOPOCTAM BeTpa BO BpeMmsi BipaboT-
KM 9HEpPruMu 1 SKCNOHEeHTa BEpPTUKanbHOro cABura BeTpa o AormkHa 6biTh B AuanasoHe ot 0,05 go 0,25. B cnyyae, ecnu
WUMEITCA CBEdEHUs Ha Nnowagke no CABUry BeTpa, ee crnefyeT paccHMTbiBaTb C YYETOM Tonorpadguum u HEPOBHOCTEN
OKpyatoLLero naHawadra.

123

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 129 /142
CTpanuua ookymeHTa - https://GostExpert.ru/gost/gost-54418.1-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68258
https://gostexpert.ru/gost/gost-54418.1-2023?utm_source=pdf&utm_medium=68258&utm_term=page

FOCT P 54418.1—2023

e) CpegHssa NNOTHOCTbL BO3AyXa Ha nrowlazke [AomkHa ObiTe MeHee ykazaHHoW B 6.4.2 OnA CKOpOCTel BeTpa,
Gonbwux unn paeHbix V. B KauecTse ansTepHaTWBbl, ANA NNOTHOCTK Bo3dyxa Gorbliel, Yem ykasaHHasa B 6.4, cnegyet
rnokaaaThb, YTO BbIMOMHSETCA CNEeayoLee yCrnoBUe:
v2

ave,design Z Paite -

Viesite: (0A.6)

pdeségn ’
OA.9.3 OueHKa cooOTBeTCTBUA NpeaeribHOW Harpy3ku Ha ocHOBe AaHHbIX U3MepeHUs napamMeTpoB BeTpa
B3Y nogxogwT Ang nnoLwuaakyM B OTHOLEHWN NPeaenbHbIX Harpy3oK Npy YAOBNETBOPEHWUM CriedyoLwmnX YCrnoBUiA.
a) PacueTHoe 3HaueHWe cpedHeKBaOpaTUYECKOTO OTKIMOHEHWA CKOpOCTW BeTpa, o4 [cM. dopmyny (10)] gorkHo
BbITb Honblle v pasHo 3HadYeHno okono 90 % KBaHTWMMA Ha NnolagKke cpefHeKBaapaTUYECcKoro OTKIOHEHUS CKOPOCTH
BETpa npu Beex 3Havenuns Vi, mexay ckopoctamu Betpa 0,6 V. n 1,6 V, 1. e.

6,26 +1,285,. (OA.7)

[MfpumevyaHue — lNpaeaa ctopoHa ypasHeHuA (OA.7) npegcTtaenseT npubnukeHHoe BoipaxeHne 90 %-Horo
KBaHTUMS.

B cnyyae cnoxHoro naHgwadgra opueHTupoBodHsle 90 % KBaHTUNA cpefHeKBaapaTUYecKoro OTKMNOHEHUA CKOPOo-
CTW BeTpa HEODXOOMMO YBEMUYUTE AN Y4eTa UCKaXKEeHUA TYpBYyNeHTHOro NnoToka. 3TO MOXHO BbINOMHUTE NOCPEACTBOM
[OMOMHMTENBHOTO YMHOMEHWUS Ha NapaMeTp KOPPEeKTUPOBKWA CTPYKTYPbI TypByneHTHOCTM Cep COMMacHo onpeneneHuio
B A2

b) OpueHTUpOBOYHOE 3HAYEHWE SKCTpeManbHOW CpefHel ckopocTu BeTpa npu 10-MUHYTHOM WHTepBane Vs, Ha
BbICOTE OCY BETPOKOMNEca ¢ NepuogomM noeTopsieMoctv 50 net fomkHO ObiTe MeHbLle unu paeHo V.. W HaoBopor, ueH-
TpaneHOE OPMEHTMPOBOYHOE 3HAYEHWE IKCTPEMAnNbHOW CPegHEN CKOPOCTW BETpa Npu 3-CeKyHAHOM WHTepBane Ha nno-
lWaake B3Y Ha BbICOTE OCK BETPOKOMNEca C NepuodoM nostopAemMocTi 50 neT AOMKHO BbiTe MeHbLUE UMK paBHO Vgq.
IOna B3Y knacca S gomkHa onpedenaTbCcsa Kak 3KCTpemanbHas CpefHss CKOpPOCTb BeTpa npu 3-CeKyHOHOM WMHTepBa-
ne, Tak U 3KCTpPeManbHasa cpefHaAs ckopocTbk BeTpa npu 10-muHyTHOM wvHTepBane. Korga koaddpmumeHT Bapuaumm ro-
[A0BOI MaKCMMansHOW ckopocTu Betpa Gonbuie 15 %, Vg, AomkHo BTk MaMeHeHo cornacHo MOCT P M3K 61508-6 nnu
FOCT P M3K 62061, ncnonb3ya yCTaHOBMNEHHbIE TaM METOAbl OLIEHKW BEPOATHOCTW OTKa30B, BKNHOYAA HOPMaTUBHbLIE
3Ha4YeHUs 018 KOMNOHEHTOB. Ecnu cpeqHAs NNOTHOCTL BO3AyXa Ha NIoLagke oTNMYaeTcs OT yKaszaHHOW B 6.4.2, Heobxo-
OMMO MoKazaTk, YTO NPUMEHSAETCA CNeayoLLEE YCIOBKE:

Pdesign Vrgf Z Psite 'V520,hub' (.D:A-S)

c) CpegHekBagpaTWyecKoe OTKIIOHEHWE 3KCTpeMarbHOW CKOPOCTU OKpYXaloLlero BeTpa He npeBblllaeT Mogenb
OMT B 6.3.3.4.

d) B cnyyae BNusHWA aspognHaMUHEcKOro crieda MakcMManbHoe cpefHekBagpaTuHeckoe OTKIIOHEHME CKOPOCTH
BETpa B LeHTpe a3poavHaMM4ecKoro crefa B camoM XeCTKOM HanpasneHuu He rnpesbllaeT mogenu 3MT B 6.3.3.4. B ka-
YyecTBe anbTepHaTUBbl MOXHO MPOAEMOHCTPUPOBaTh, YTO cneunduyeckas Ana NNowankn aKcTpeMansHas TypOyneHT-
HOCTb He npeBbiwaeT mogenu 3MT, ncnonesyemon ana PCH 1.6 B npunoxenun B, u yto cneundurdeckoe Ana Nnowaankm
MUHWManLHOE paccToaHue BHYTpu B3Y He onyckaetcs Hwke S, n3 PCH 1.6. Heobxogumo yunteiBaTe onpegeneHve
cneuudmnyeckoi AN NNowaakn TypOyneHTHOCTH, cneundn4eckmnx ANs NoLwaaky yCroBuiA, 4acTOThbl CryYaeB C BUSAHU-
eM aspofuHaMnYeckoro crnena u nnaHvposki B3C.

OA.10 OueHKa CTPYKTYPHOW LENOCTHOCTHU NPYU BO3AEACTBUM Harpy3oK, Bbi3BaHHbIX crielntnyecKumMm
0CcOGEeHHOCTAMM NNOLWAAKU pasmeLleHna

[eMoHCTpaLua JOIMKHA BKMHYATL CPaBHEHWE HArpy30K U AedopMaLmii, paccHUTaHHbIX Ans cneuuguyeckux ycno-
BUWiA Nnolaaku BAY ¢ paccunTaHHEIMW BO BpEMSs MPOEKTUPOBAaHWS, C YHETOM PE3epBHOIO 3anaca 1 BIUsiHUS 3KOMOTMKU Ha
CTPYKTYPHYIO LIENOCTHOCTb. BblMUCNEHWSA OOMKHBI yYUTBHIBATE BapuaLuy BETPOBLIX YCMOBWIA CO CPEOHUM HanpaslieHeM
W CKOPOCTBIO BETPA, a TaloKe W BNUAHWUS a3p0AMHAMUYECKOro crneaa, BEPTUMKaNsHOro CABWUra BeTpa, CPeAHEro yrna noToka
BETPA U T. M.

B OTHOLUEHUM YCTaNOCTHOTO HarpyxeHUs Anst BepUdUKaLuM KOMNOHEHTOB JOCTATOYHO CPaBHEHUS] MOMEHTOB, K-
BUBANEHTHbIX NOBPEXOEHWIO, U HATPY3KW, IKBUBANEHTHOM MOBPEXAEHUIO NPW ANUTENEHOM PACMPEAENEHN HATPY3KK KpY-
THALLEro MoMeHTa. [na npenensHoro HarpyXeHus CpaBHeHWe OOHOBPEMEHHbLIX HArpy30K He TpebyeTcs.

CTpykTypa TypbyneHTHOCTM fomkHa BasnpoBaTbea Ha cneludUyeckux Ans nnowaaky 3HadeHusx. B cnyyae, ecnu
CBEOEHWS O NoLaAKe Mo COCTABMALWMM TypByNeHTHOCTM OTCYTCTBYIOT, a NaHawadT ABNAETCS CMOXHBIM, MOXHO UG-
MoMb30BaTh 3HAYEHWS COOTHOLLEHMWI COCTABNAIOLLMX, NMPUCBOEHHbIE ANA K&KOO0N KaTeropuu criokHoctn B OA.2. B kaue-
CTBE ankTepHaTUBbI, MHTEHCUBHOCTL MPOAONLHON TYPBYNEHTHOCTH MOXET BbiTh yBenuueHa 3a cyet koadduunerta Cer.

B cnyyae BNMsiHWA a3apoaMHaMUYecKoro criefa HeoBXOOMMO YAOCTOBEPUTHCS, YTO CTPYKTYPHas LeNOCTHOCTb He
HapylueHa. 3TO MOXHO BbINOMHUTL, MCMOMb3Ysl MOAENb a3poAMHaMWYECKOro Creaa, NpUMep cM. B NpunoxeHur K, ¢ Mo-
Jenbio TypByneHTHOCTW, CKOPPEKTUPOBAHHON NoA crneluduyeckue NapamMeTphl NoLLaaKN.
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MNockonbKy pacyeT YCTanOCTHON Harpyaku U Iy (CM. NpunoxeHue K) 3aBUCAT OT NokasaTensa cTeneHn Kpueoin Ben-
nepa m mMaTepuana paccmMaTpuBaemMoro KOMMOHEHTA, Harpy3ku Ha CTPYKTYPHLIE 3MEMEHTLI C APYrMMKU CBOWCTBaMWU MaTe-
pyvanoB AoMmKHEl BbITe NMBO NepecynTaHkl, NGO onpedeneHsl ¢ HaanexaLluM 3Ha4YeHUEM m.

Pac4yeT ycTanocTHOM Harpyaku cnefyet NpoBOAWTL, ECMNU HE BLIMOMHAETCA XOTS Obl 0AHO M3 YCMOBUIA, YKa3aHHbIX
B JA.9.2.

Pac4eT npegenbHon Npo4HOCTY CreayeT NpOBOAWTb, ECMN HE BbINOMHAETCA XOTH 6bl OOHO M3 YCNOBMWK, yKa3aHHbIX
B [A.9.3. Kak MUHUMYM, OOMKHbI ObITE ONpefeneHsl cneayoLlmne pacyHeTHble criyvyaun npegensHoro HarpyxeHus: PCH 1.1,
PCH 1.3, PCH 6.1 n PCH 6.2.

Ecnu cnyyaun npegensHoro HarpyxeHust afekBaTHel ANA CTaHAapTHBIX KNacCoB, NPpOBEeAeHMEe OaNbHENLLNX OLEHOK
He TpebyeTcs.

MpunoxeHne B obecneyneaeT onpegeneHusa ONA BbllUEHA3BaHHLIX CNy4yaeB MPeAenbHOro M yCTanocTHOro Harpy-
XeHUd nog cneuundpuyeckue ycrioBua nnollagku. Ecnn tpebyetca, HeobxoaMMo y4ecTb apyrve cryyan Harpysok B pac-
YeTHbIX cnydasx 1), 6) u 7) B Tabnuue B.1. PacyeTHble cnydau 2), 3), 4), 5) 1 8) B Tabnuue B.1 Heobxogumo y4uTLIBaTL
TONBKO, KOrAa NoBedeHne cUcTeMbl ynparneHus v cbopka, y3en, npoueaypbl TEX0BCNYyXMBaHUSA U PEMOHTAa 3aBUCAT OT
nnoLaaku.
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FOCT P 54418.1—2023

Mpunoxexune b
(cnpaBo4Hoe)

CBEHGHHH O COOTBEETCTBUU CCLINOYHbIX HAUMOHANBbHLIX U MeXrocyngapCcTBeHHbIX CTaHQapTOB
MeXAayHapoaAHbIM CTaHOapTaM, UCNONMb30OBaHHbLIM B Ka4eCTBe CCbINOYHbIX
B NTPUMEHEHHOM MeXayHapogHOM CTaHOapTe

Tabnuua Ob.1

Obo3Ha4eHMe CChINOYHOro c
TETRHE O6o3Ha4YeHre 1 HaMMEeHOBaHWEe CCbINOYHOro MeXayHapoaHoro cTaHaapTa
HaluWoHanobHoro, COGTERTETEHS AyHapon Aap
MENKroCyAapCTBEHHOrO CTaHaapTa

[OCT 14254—2015 MOD |IEC 60529:2013 «CTteneHu 3alunThl, 0becnevymBaemsie 060noy-

(IEC 60529:2013) kamu (Kog IP)»

[OCT 18854—2013 MOD ISO 76:2006 «MoawwunHuky kadeHus. CTatudeckas rpy3ononb-

(ISO 76:2006) €MHOCTb»

MOCT 18855—2013 MOD ISO 281:2007 «[ModwmnHukK kadenus. [IuHamuyeckas rpyso-

(ISO 281:2007) NogbEMHOCTL U HOMUHATTLHLIR pecypc»

[OCT 29322—2014 MOD IEC 60038:2009 «Hanps»keHus ctaHgapTHble no M3K»

(IEC 60038:2009)

MOCT 30804.6.2—2013 MOD IEC 61000-6-2:2005 «3nekTpoMarHuTHas COBMECTUMOCTb.

(IEC 61000-6-2:2005) Yacte 6-2. O6wme ctaHpaptol. MNMomexoyctonumsocte obopyao-
BaHWHA, MCMOMb3YEMOro B parioHax ¢ NMPOMbILLNEHHBIMW Npeanpu-
ATUAMW»

[OCT IEC 60034-1—2014 IDT IEC 60034-1:2010 «MaluuvHbl 3nekTpu4eckie BpallalLwmecs.
YacTb 1. HOMMHaneHbIe 3HaYeHUA NapamMeTpoB W 3KCNyaTaLnoH-
HblE XapaKTepUCTUKN»

[OCT IEC 60664-3—2015 IDT IEC 60664-3:2010 «KoopauHauua wsenaumu ana obopynoea-
HUS B HU3KOBOIBTHBIX cucTemax. YacTb 3. Mcnonb3oBaHWe Nokpbl-
TUHA, FTEPMETU3aUMM UMW 3aNUBKA ANS 3alUThl OT 3arpsasHeHnsa»

[OCT IEC 61439-1—2013 IDT IEC 61439-1:2011 «AnnapaTypa KOMMyTaUMOHHAsA 1 MeXaHn3-
Mbl YNPaBMNeHNA HU3KOBOIbTHLIE KOMMNekTHeie. YacTe 1. Obwwme
npasuna»

[OCT IEC 61439-6—2017 IDT IEC 61439-6:2012 «YcTponcTBa KOMMMNEKTHbIE HU3KOBOMLTHLIE
pacnpefdeneHus u ynpaeneHus. Yacte 6. Cuctembl MarucTpans-
HbIX LUMHOMNPOBOAOB (LUMHOMPOBOAbI)»
[OCT P 50571.5.52—2011/ IDT IEC 60364-5-52:2009 «3nekTpuyeckme YCTaHOBKM 3OaHWA.
M3K 60364-5-52:2009 Yactb 5-52. Beibop u yctaHoBka anekTpoobopygoeaHua. Cucte-
Mbl MPOBOAKW»
[OCT P 50571.5.54—2013/ IDT IEC 60364-5-54:2011 «3neKkTpoyCcTaHOBKM HW3KOBOMLTHLIE.
M3K 60364-5-54:2011 YacTb 5-54. Boibop 1 MoHTax anekTpoobopygoBaHna. 3aseMnsio-
LMEe YyCTPOMCTBA U 3aLLMTHBIE NPOBOLHUKMR

[OCT P 54418.24—2013 MOD IEC 61400-24:2010 «YcTaHOBKM  BEeTPO3HepreTudeckue.

(M3K 61400-24:2010) YacTb 24. 3awmra oT MOMHUNY

[OCT P NCO 2394—2016 IDT ISO 2394:2015 «O6wme npuHUMNBI obecneyeHnsa HagexHOCTH
KOHCTPYKLMWA»

OCT P MCO 12491—2011 IDT ISO 12491:1997 «CTaTUcTU4EeCKMe MeTodkl KOHTPOMS KayecTsa
CTPOUTENLHBIX MaTepUanoeB v U3Oenuiny

[OCT P UCO 12494—2016 IDT ISO 12494:2001 «ObneneHeHne CTPOUTENBHBLIX KOHCTPYKUWA B
pesynerate aTMOCepHOro BO3OencTBUS»
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OkoH4yaHue mabnuus! 6.1

OB6o3Ha4YeHWe CCblNoYHOro
CTeneHb

HaLUMOHAmNLHOIO, B 0OB03Ha4YeHMe U HAMMEHOBAaHWE CCbINOMHOMD MEXAYHAPOAHOro cTaHhapTa
MEXIOCYAapCTBEHHOMO CTaHaapTa

[OCT P M3K 60204-1—2007 IDT IEC 60204-1:2005 «BesonacHocTb MallMH W MEXaHW3MOB.
OnekTpoobopynoBaHWe NPOMbILLNEHHbIX MaluH. Yacts 1. O6wue
TpeboBaHuA»

[OCT P M3K 60664.1—2012 IDT IEC 60664-1:2007 «KoopaguHauwa usonauuu gna obopynosa-

HWS B HU3KOBOSIBETHLIX cucTemax. YacTtb 1. MNpuHuunel, TpeboBaHuA
1 UcnbITaHUA»

[OCT P M3K 61800-4—2012 IDT IEC 61800-4:2002 «CucTEMbl CUNOBBIX 3rEKTPUYECKUX NPUBO-
[O0B C perynupyeMon ckopocteto. Yacte 4. O6wume TpeboBaHuA.
HomWHaneHble TeXHWYeCKWe XapakTEePUCTUKW CWUCTEM CUIMOBbIX
npuBogdoB nepemeHHoro Toka ceeiwe 1000 B u He Bonee 35 kB»

[OCT P M3K 62305-4—2016 IDT IEC 62305-4:2010 «3awmTa OT MOnHUKU. YacTe 4. 3nekTpude-
CKWEe W 3neKTPOHHbIE CUCTEMbI BHYTPU KOHCTPYKLMIA»

NMpumeyvyaHune — B HacTosel Tabnuue MCnomnb30BaHbl criegyrlme YCrnoBHble 0603Ha4YeHWs CTeneHn cooT-
BETCTBUSI CTAHOaPTOB!

- IDT — npeHTUYHbIE CTaHOAPThI;

- MOD — mogudmumpoBaHHble CTaHaapThl.
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Mpunoxenune OB
(cnpaBo4Hoe)

ConocTtaBneHue CTPYKTYPbI HacToAllero ctaHgapra
co CTPYKTypoﬁ nNpUMMeHeHHOro B HeEM MeXayHapoaHoro ctaHgapTa

Tabnuuya OB.1

CTpyKkTypa HacTosALlero craHgapTa

CTpyKTypa MekOyHapoAHOro craHgapTa
M3K 61400-1:2019

1 OBnacTb NpUMeHeHus

1 OBnactb NpUMeHeHus

2 HopmaTwBHbIE CCbINKK

2 HopmaTuMBHbIE CCbINKK

3 TepMuHbI M onpefeneHus

3 TepmuHbI 1 onpedeneHns

4 O6o3Ha4YeHnA U COKpalleHns

4 O603Ha4YeHnaA 1 COKpaLleHMn

4.1 OBozHayeHUA

4.1 OBo3Ha4YeHUsa ¥ eguHULBI M3MEPEHUA

4.2 CokpalleHus

4.2 CokpalyeHuns

5 OCHOBHbIE MONOXEHUA

5 OcHOBHbIE NONOXEHWSA

5.1 MeTtogbl npoekTtupoBaHus (5.1, 5.2)

5.1 OBuwue TpeboBaHus

5.2 BezonacHOCTL BETPOIHEPreTUYeCcKnX YCTaHoROK (5.3)

5.2 MeTtoabl NpoeKTUpoBaHMSA

5.3 ObecneyeHue kavecTBa (5.4)

5.3 Knacckl 6e3onacHocTu

5.4 Mapkunpoeka (5.5)

5.4 [apaHTHUa KavyecTBa

6 ®dakTopbl BHELWWHER cpeabl

5.5 MapkmpoBka B3Y

6.1 Obwue TpebosaHus

6 ®akTopbl BHELLHEWN OKpYyKatoLlel cpeabl

6.2 Knacckl 6e3onacHoCTV BETPO3IHEPreTUYECKMX YCTaHo-
BOK

6.1 Obwume TpeboBaHua

6.3 Pexumbl BeTpa

6.2 Knaccel B3Y

6.4 [Npouune dhakTopbl OKpyXalLlen cpeabl

6.3 Pexwumbl BeTpa

6.5 BnusHmne cetm nogknioveHus

6.4 lNpoune hakTopbl OKPY:XKatoLWwen cpeabl

7 [NpoekTMpoBaHMe KOHCTPYKLMU

6.5 BrnivaHuve ceTu nogknioYeHns

7.1 Obwue TpeboBaHMA

7 TNpoeKkTupoBaHUe KOHCTPYKLWUK

7.2 MeTogonorua NnpoekTupoBaHus

7.1 Obuwwme TpeboBaHua

7.3 Harpyaku, y4yuTbiBaeMble B pacyeTax

7.2 MeTtogonorng NpoekTMpoBaHus

7.4 TlpoekTHble CUTYaLWKW U pacyeTHbIe CryYan Harpyxe-
HWS

7.3 Harpysku

7.5 Pacuet Harpy3ok

7.4 TpOEKTHLIE CUTYaLMK U PACYETHLIE Cy4aun Harpyxe-
HUA

7.6 Pacuet npenenbHON NPOYHOCTH

7.5 Pac4eT Harpysok

8 Cuctema ynpaBneHus

7.6 Pacuet npegensHoW NpPOYHOCTM

8.1 OBLmMe nonoxeHus

8 Cuctema ynpaeneHus

8.2 ®yHKuMK ynpaBneHua

8.1 Obuwwme TpeboBaHua

8.3 DYHKUMM 3aLLWTEI

8.2 ®yHKUMKM ynpaBneHust

8.4 AHanua 0TKasoB CMCTEMBbI ynpaBneHus

8.3 PyHKUMM 3aLMTHI
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FOCT P 54418.1—2023

CTpyKTypa HacTosLlero craHaapTa

CTpyKkTypa MexayHapogHoro craHaaprta
M3K 61400-1:2019

8.5 Py4Hoe ynpaeneHue

8.4 AHanus oTKa30B CUCTEMbl YNpaBneHus

8.6 PyHKUMA KHOMKW aBapUAHOIC OCTaHOBA

8.5 Pyu4Hoe ynpaeneHve

8.7 Py'-IHOE, daBTOMaTtn4eckoe n gnctaHuMOHHOE NOBTOP-
HOe BKMNKH4eHne

8.6 ®yHKUMA KHOMKWM aBapUIAHOIO OCcTaHoBa

8.8 CucTtema TOpMOXEHNS

8.7 py‘-IHDE, aBToMaTtn4eckoe 1 gMctaHUuMoHHOE NoBTOP-
HO€ BKIllOYeHKe

9 MexaHu4eckme cncTemMsbl

8.8 Cuctema TOpMOXEHUA

9.1 OBwwme TpeboBaHuA

9 MexaHu4yeckne CUCTEMbI

9.2 Owwnbkm npu cbopke

9.1 Obwwme TpeboaHnsa

9.3 Mmapaenuyeckue Unu nNHEBMaTUHECKME CUCTEMDI

9.2 Ownbkn npu cbopke

9.4 [naBHbIA MyNbTUNNWKATOP

9.3 Fn,n,paBaneCKMe N NHEBMaTU4eCKNE CUCTEMDbI

9.5 CucTtema ycTaHOBKW Ha BETEP

9.4 maBHag kopobka nepenay

9.6 CwucTtema ynpaBneHus nonactamu

9.5 Cucrtema ycTaHOBKW Ha BETEP

9.7 ABapwiiHble TopMO3a

9.6 Cucrtema ynpasneHusa nonactsamu

9.8 lMogWwWnHUKN KaveHKns

9.7 MexaHu4eckne TopMo3a (PyHKLUA 3alLnThbI

10 3nekTpuyeckas cuctema

9.8 lMoAawnnHKUKK KavyeHus

10.1 Obwme TpeboBaHUs

10 3nekTpu4yeckas cucTemMa

10.2 Obuwme TexHuyeckre TpeboBaHUA K AaNeKTpUYecKon
cucteme

10.1 Obwume TpeboBaHusA

10.3 Ycnoeua cpefbl BHYTPWU BETPO3HEPreTUYecKuX ycTa-
HOBOK

10.2 Obume TexHu4eckne TpeboBaHWA K 3M1EKTPUYECKON
cucTeme

10.4 3awuMTHbIE YCTPOWCTBA

10.3 Ycnosua cpeabl BHYTpKn BOY

10.5 PaszbeguHuUTENBHBIE YCTPOWCTBA

10.4 3awmTHbIE YCTPOWCTBA

10.6 Cuctema 3aszemneHns

10.5 OTknYeHWe OT UCTOYHWKA NMUTaHusA

10.7 MonHuesawuTa

10.6 Cucrtema 3azemMneHus

10.8 lNpoBoaka

10.7 MonHuesawmTa

10.9 CamoBo3byxaeHue

10.8 Onektpuyeckue kabenu

10.10 3awmTa OT 2NEeKTPOMAarHWUTHBLIX UMMYNbCHBIX BO3-
OEWCTBUN MOMHWUA

10.9 CamoBosbyxgeHve

10.11 KavecTBO aneKkTpoaHeprum

10.10 3awmTa oT rpo30BbIX ANEKTPOMArHWUTHBIX MMMYMNbCOB

10.12 3nekTpomMarHUTHasi COBMECTUMOCTb

10.11 Ka4decTBO aneKTpo3Heprun

10.13 BOneKkTpoHHbIE CUCTEMbI M YCTPOWCTBA Npeobpaso-
BaHWUA 3HEpPrum

10.12 3nekTpoMarHMTHasa COBMECTMMOCTb

10.14 Tletnuv npoBogku

10.13 CwucTtembl 1 obopyaoBaHWe CUMNOBOrO 3NEKTPOHHO-
ro npeobpasoBarens

10.15 ToKkoCbEMHbIE KOMbLa

10.14 CnneTeHHas/KkoHOEHCATHAA NOBYLLIKA

10.16 lNpoBogHWKK 1 ApyrMe KOMMNOHEHTbl ANSA nepeaa4v
3MEeKTPO3HEPTUX, PACMONOXKEHHbIE BEPTUKANEHO

10.15 TokocbeMHbie KonbLa
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lpodomxeHue mabnuyst AB.1

CTpyKTypa HacTosALlero cTaHaapTa

CTpyKTypa MexayHapoaHOro cTaHaapTa
M3K 61400-1:2019

10.17 3nekTponpuBogbl U ABuratenun-npeobpasoBaTenu

10.16 BepTukaneHble kabenu u anemeHTbl 4NA nepegayu
MOLLHOCTH

10.18 3nekTpuyeckue MaLlUHbI

10.17 3nekTponpueodbl U ABuratenu-npeobpasosaTenu

10.19 Cunoeble TpaHctopMmaTopbl

10.18 3neKkTpuyeckMe MallMHbI

10.20 Hu3KoBOMNbTHBIE KOMMMEKTHble YCTPOWCTBa pac-
NpeAeneHnsa 1 ynpasnexus

10.19 CunoBble TpaHcopMaTopsl

10.21 BhICOKOBOMLTHLIE KOMMMEKTHBIE pacnpedenuTens-
Hble YCTpOMCTBa

10.20 YcTponcTea KOMMNMEKTHbIE HU3KOBOMLTHLIE pacnpeie-
neHwsa n annapaTypa ynpasneHus

10.22 Ctynuubl

10.21 YcTpoWcTBa KOMMMEKTHbIE pacnpefenuTenbHble
BbICOKOIO HanpseHus

11 C6Bopka, MOHTaX U ycTaHoBKa (pasaen 12)

10.22 Ctynuupl

11.1 Obwwe TpeboBaHua (12.1, 12.3)

11 Beibop B3Y no ycnoBusM COOTBETCTBMA MNoLllagke
pasmeLleHns

11.2 MnaHuposaHue pabor (12.2)

11.1 O6wwe TpeboBaHWa

11.3 OocTaBka Ha nnowaaky (12.4)

11.2 OueHka Tonorpacpu4ecKon CNOXHOCTK NNoLaakM 1
ee BNUaHWA Ha TypByneHTHOCTb

11.4 TapameTpsbl OKpyxarLwen cpeasl (12.5)

11.3 Pexumebl BeTpa, Tpebyemble Ana OUeHKK

11.5 OokymeHTauums (12.6)

11.4 OueHka BNUAHWIA BO3MYLLEHWA BO3OYLIHEIX NMOTOKOB
oT cocegHux BAY

11.6 lNepemelleHne, norpyska, pasrpy3ka W XpaHeHue
(12.7)

11.5 OueHka npounx NapameTpOB OKPYXKaloLen cpeabl

11.7 ®dyHoameHT/pacnopHble cuctemsl (12.8)

11.6 OueHka cercMUYecKnX YCroBun

11.8 Cbopka 1 moHTax (12.3, 12.9, 12.10)

11.7 OueHKa napameTpoB aNEKTPUHECKOW CETU

11.9 KpenexHble coeauHeHuns (12.11)

11.8 OueHka CBOWCTB rpyHTOB

11.10 KpaHbli,
(12.12)

nebeokm M nodbeMHoe obopydoBaHue

11.9 OueHKa CTPYKTYPHOW LENOoCTHOCTU Ha OCHOBE OaH-
HbIX M3MEPEHNsI NapamMEeTPOB BeTpa

12 BBog B akcnnyatauuio, aKkcnnyatauma n TEXHUYeckoe
obenyxueaHue (pasgen 13)

11.10 OueHka CTPYKTYpPHOW LENOCTHOCTM MpWM BO3Oew-
CTBWWM Harpysok, Bbl3BaHHbIX crieuuduyeckuMm ocobeH-
HOCTAMM NMOLLAAKK pa3MeLLeHms

12.1 O6wwe TpebosaHna (13.1)

12 Cbopka, MOHTaX U BO3BedeHMe

12.2 O6wme TpeboeaHMa Ona ocyllecTereHus Besonac-
HOCTW 3KCnnyaTauuu, NpoBedeHWs OCMOTPOB M TEXHUYE-
cKoro obcnyueaHua (13.2)

12.1 O6wwme TpeboBaHMs

12.3 WMHcTpykumm no Beoay B akcnnyatauuto (13.3)

12.2 MNnaHupoeaHue

12.4 PykoBogcTBO no akcnnyatauuu (13.4)

12.3 YcnoBus MOHTaxa

12.5 PyKoBOOCTBO MO TEXHUYECKOMY OOCNYKMBaHUIO
(13.5)

12.4 JocTtyn k nnowagke

13 OononHutenbHble TpeboBaHMA K BETPO3HEpreTuye-
CKMM yCTaHOBKaM, NpeAHa3Ha4vyeHHbIM ANs aKcnnyaTaumnm
B 30HaX C XOnogHbIM Knumatom (pasgen 14)

12.5 MNapameTpbl OKpyKaloLWwen cpeasbl

13.1 OBwwe TpebosaHng (14.1)

12.6 HJokymeHTtauums
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CTpyKTypa HacTosLlero craHaapTa

CTpyKkTypa MexayHapogHoro craHaaprta
M3K 61400-1:2019

13.2 Ycnoeua obneneHeHUs 1 yCNoBUA HU3KKUX Temnepa-
Typ (14.2)

12.7 TocTynneHue, nepeMeLleHne 1 XpaHeHne

13.3 dakTopbl BHELIHEN cpeabl XonodHoro kKnumara (14.3)

12.8 ®yHOaMeHT/pacnopHble CUCTEMBI

13.4 TpoekTupoBaHWe KOHCTpyKuuK (14.4)

12.9 Cbopka B3Y

13.5 Pac4yeTHble cny4an v BapuaHThl HarpyxeHunsa (14.5)

12.10 MoHTtax B3Y

13.6 Cuctembl ynpaenenus (14.6)

12.11 KpenexHble coequHeHust

13.7 MexaHuueckue cuctemsl (14.7)

12.12 KpaHbl, nebenkm n nogtemMHoe obopynoBaHue

13.8 3nekTpudeckue cuctemMsbl (14.8)

13 Beopg B 3KCMMyaTauuio, aKCyataumsa U TexHu4eckoe
obcnyxvBaHue

MpunoxeHne A TMpoekTHble AaHHble AN CO34aHWs Be-
TPO3HEPreTUYEeCKUX YCTAaHOBOK CreuuansHoro knacca
bezonacHocTK (knacca S)

13.1 Obwwne TpeboeaHua

Mpunoxexve B PacyeTHble HAarpysku 1 oueHKa nnowaga-
KM ONS pasMelleHWsl BEeTPOIHepPreTUMYecKux YCTaHOBOK
crneyunansHoro knacca besonacHocTu (knacca S)

13.2 lNpoekTtHble TpeboBaHwna k Ge3onacHocTM 3kcnnya-
Tauuu, MHCMEKUMM 1 TEXHWUYECKOTo 0BCyKUBaHUS

Mpunoxerwe C lNMpumeHeHue mogenen TypOyrneHTHOCTH

13.3 VMHCTpyKUMK NO BBOAY B 3KCMMNyaTauuio

Mpunoxernve D YyeT Bo3MOxHOro obnegeHeHWs KOH-
CTPYKUMA MNpU NPOEKTUPOBaHWUM BETPOIHEPreTUHecKnx
YyCTaHOBOK (MpunoxeHue L)

13.4 PykoBoaCTBO MO 3Kcnnyatauum

MpunoxeHue E PacyeT ceMcMUYeckux Harpysok (npuro-
xeHue D)

13.5 PyKoBOACTBO MO TEXHUYECKOMY 0BCMYKUBaHUIO

MpunoxeHue F CTaTucTMYeckas KCTPanonsLuna Harpysok
AN pacdeTa npeaensHON NpoYHoCcTK (NpunoxkeHune G)

14 XonogHble KNUMaTU4YecKkue ycrnoBusa

Mpunoxernve G OOHOBpPEMEHHO OENCTBYIOLWME HArpy3Kku
(npunoxeHue )

14.1 Obwume TpeboaHua

Mpunoxernne H OnpeneneHne YacTHbIX KOAMULNEHTOB
6e3onacHOCTV MaTepuanos W Pac4eT NPoOYHOCTU Ha OCHO-
BE pe3yneLTatoB UChbITaHWIA (NpunoxeHue K)

14.2 Ycnosus obriefeHeHus U YCroBMa HU3KUX TeMnepa-
Typ

MpunoxeHue | PacyeT Ha ycTanocTe no npaeuny ManHe-
pa ¢ akcTpanonsuuein Harpysku (npunoxeHue H)

14.3 BHelwHWe ycrnoBust ANs XONogHOro knumMarta

Mpunoxenune J MNporHo3anpoBaHWe 3KCTpemMarnbHOW CKo-
pocTu BeTpa ¢ nomollbio metoga MoHTe-Kapno

14.4 TlpoeKTUpOBaHWE KOHCTPYKLMK

Mpunoxenne K OueHka BNWAHWA a3poavHaMUYECKOro
3aTeHeHns U TYpOYNeHTHOCTU Ha Mnolagkax BeTpoaHep-
reTM4eCcKUX CTaHuui (npunoxeHue E)

14.5 PacuyeTHble CUTyauuu U BapuaHTbl HAarpy)eHus

Mpunoxenune L MNMporHosuposaHwe pacnpegenexuns BeTpa
Ons NNowanok pasMeLleHns BEeTPOIHEPreTUHecKux ycTa-
HOBOK Ha OCHOBE METOAOB TWNa «M3MepeHue—conocTas-
neHve—nporHo3» (npunoxexue F)

14.6 CucTtembl ynpaeneHus

MpunoxeHne M BeTpoaHepreTuyeckme ycTaHOBKW cpeg-
Hel MOLLIHOCTK

14.7 MexaHu4eckne cucTembl

Mpunoxenune LA Bulbop BETPOIHEPreTUHECKMX YCTaHo-
BOK MO YCNOBWSAM COOTBETCTBUSA MMOLLAAKE pa3MmeLleHns

(pazpen 11)

14.8 3OnekTpu4eckne cUCTEMBI
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OkoHYaHue mabnuus B.1

CTpyKTypa HacTosALlero cTaHaapTa

CTpyKTypa MexayHapoaHOro cTaHaapTa
M3K 61400-1:2019

Mpunoxerue b CeegeHuWs 0 COOTBETCTBMM CCbINOYHbIX
HaLUOHAMbHLIX M MEXTOCYAapCTBEHHLIX CTAHAAPTOR MEX-
AyHapoadHbIM CTaHAapTaM, WCMOoMNb30BaHHBIM B KadecTee
CCbINOYHbIX B NPMMEHEHHOM MEXOYHapoaAHOM cTaHgapTe

Mpunoxexne A [lpoekTHble napameTpbl AMA BHELWHUX
yCroBuiA

MpunoxeHue B ConoctaeneHue CTPYKTYpbl HacTosALle-
ro cTaHgapTa Co CTPYKTYPOKA MPUMMEHEHHOrO B HEM MEX-
OyHapogHoro ctaHgapTta

MpunoxeHue B PacyeTHble Harpysku 1 oLeHKa NpurogHo-
CTUW NNOLWaakM pasMmeLleHUa BETPO3HepreTUYecknx ycra-
HOBOK crneLunansHoro knacca 6esonacHocty (knacca S)

Bubnuorpadwms

Mpunoxenve C Mopgenu TypByneHTHOCTH

MpunoxeHve D PacyeT celMcMUYECKUX Harpy3ok

Mpunoxenne E OueHka BNuaAHWA a3poavHaMUHECKOro
3ateHeHns 1 TypOyneHTHOCTM Ha MriollaaKkax BeTpoaHep-
reTM4ecKUX CTaHumMn

Mpunoxexwe F lNporHo3vpoBaHWe pacnpefenexHvs Be-
Tpa ANA MMowagok pasMelleHWs BETPOIHEPreTUHECKUX
YCTaHOBOK Ha OCHOBE METOJOB TUMa «M3MepeHne—cono-
craeneHue—nporHo3» (UCIT)

MpunoxeHne G CTaTUCTUYECKAA IKCTPaMOMALWUSA Harpy-
30K ANs pacyeTa npenenbHoi NpoYHocTU

MNpunoxeHnne H PacyeTt Ha yctanocTb no npasuny Maii-
Hepa ¢ aKcTpanonaunen HarpyaKkim

MpunoxeHune | OOHOBPEMEHHBIE Harpy3sKu

MpunoxeHue J MNporHosMpoBaHWe 3KCTPeMarnbHON CKo-
pocTu BeTpa ¢ nomollbio MeTofa MoHTe-Kapno

Mpunoxenne K KannBposka koadduumeHTa 6esonacHo-
CTU KOHCTPYKLMOHHBIX Marepuarnos v pacyeTa NpoYHOCTM
npy NOMOLLM TECTUPOBAHUA

MpunoxeHue L YyeT BoamoxHoro obnegeHeHus npu npo-
EKTUPOBaHWN BETPOIHEPrETUHECKNX YCTAHOBOK

MpunoxexHne M BeTpoaHepreTMyeckme yCTAHOBKWA Cpeg-
Hel MOLLHOCTK

Bubnuorpadua

MpumeyaHue — [Nocne 3aronoBKOB pa3faenor (noapasnenos) U NPUNOXeHWA HACTOSILLErO cTaHaapTa npuse-
[AeHbl B CKODKax HoMepa aHanorMyHbIX UM pasfenos (Nogpasnenos M 06o3HaYeHUs NMPUNOXeHWA) MexayHapoaHoro

CcTaHOoapTa.
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