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MpeaucnoBue

1 NMOArOTOBJIEH OTKpbITbIM aKuMoOHepHbIM 0BLECTBOM «HayuHO-uccneaoBaTenbCkMn UHCTUTYT
aHepreTuyecknx coopyxenuiny (OAO «HNM3SCy») Ha OCHOBE COOCTBEHHOrO ayTEHTUYHOIO NepeBoAa Ha pyc-
CKWI A3bIK MeXOYHapOAHOro craHaapTa

2 BHECEH TexHu4eckum komuteToM no crangaptusauumn TK 330 «Mpouecckl, 060pyaoBaHue u aHep-
rEeTMYECKME CUCTEMBI HA OCHOBE BO30OHOBNSAEMbIX MCTOYHUKOB SHEPTUNY

3 YTBEPXKOEH W BBEAEH B IEMCTBME lMpukasom deaepanbHOro areHTCTBa N0 TEXHUYECKOMY
perynupoBaHuio u metponorun ot 20 ceHTadbps 2012 r. Ne 378-ct

4 Hacroswuit cTaHaapr SBnsieTc MoauULMPOBAHHBIM NO OTHOLLIEHMIO K MEXAYHAapPOAHOMY CTaHaap-
Ty MOK 61400-1:2005 «Cucrembl TypOoreHepaTopHbie BeTpoBble. YacTb 1. TpeGoBaHUsi K KOHCTPYKLMU»
(IEC 61400-1:2005 «Wind turbines — Part 1: Design requirements»), npu 3Tom:

- HAMMEHOBaHWE HAaCTOALLEro craHgapra M3MEHEHO OTHOCUTENbHO HAaUMEHOBAHWA MEXOYHapOAHOro
cTaHagapta anga npueeaeHus B coorsercreue ¢ MOCT 1.5 (noapasaen 3.6);

- AOMONHUTENbHBIE MONOXEHUS, YUUTbIBAIOLLME NOTPEBHOCTU HALUMOHANbHON 3KOHOMUKM POCCMIACKOW
denepaunmn n 0COGEHHOCTU POCCUIICKOW CTaHAAPTU3ALMK, NPUBEAEHBI B pasaenax u NyHKTax:

-6.1.1 Knumartuyeckoe ucnonHexsue BIY,

-13.4.1 OcHOBHbIE TpeboBaHUS K PyKOBOACTBY MO 3KkcnAyaTauumn (QONOMAHEHO NEPEYNCNEHUIMU: «aei-
CTBUSA NepcoHana npu noxxape; CBeIEHUs No yTUIM3auum u3genus u ero COCTaBHbIX YacTeiiy);

- 14 OxpaHa OKpy»atoLLeit cpeabl;

- 15 TpeGoBaHusA no ytunusauum (nukenaauyun) BAY, koTopble BbiAENeHbl KYPCUBOM, a UHOpMaLmMs ¢
00BbACHEHUEM NPUYMH BKIIOYEHUSA 3TUX NOMOXEHWUI NPUBEAEHA B YKa3aHHbIX pasaenax u NyHKTax unu nocne
COOTBETCTBYIOLUMX ab3aues u crarten;

- AONONHUTENbHbIE crioBa (hpasbl, NOKa3aTenu U X 3Ha4eHUs), y4uTbiBaloLUME NOTPEGHOCTU HALMOHATb-
Holt akoHoMuKK Poccuiickon deaepaumm n 0C0BEHHOCTU POCCUINCKON CTaHAAPTM3auuu, BbiAENEHbl KYPCUBOM;

- B CTaHAApT He BKITOYEHbl COKpaLUeHUs, NPUBEAEHHbIE B 4.2 NPUMEHEHHOTO MEXAYHapOAHOro CTaH-
Japrta, KoTopble HeuenecoobpasHO MpUMEHATb B HaUMOHaNbHOW CTaHAApTU3aUMKM B CBSI3U C YCTAHOBMB-
LIeNCs NPaKTMKOW MCMOMb30BaHWA NOSHbIX HAa3BaHWUI AaHHbIX TepMUHOB. dpasa «lpoueaypsbl, ONUCaHHbIE B
MO3K 61400-21, MOryT MCNonbL30BaTLCA ANA NOATBEPXKAEHUS COOTBETCTBMA TpeGOBaHUAM CETU nepeaadn u
pacnpeaeneHnst MOLLHOCTWY He BKMYeHa B TEKCT nyHkTa 10.10 HacTosLWero ctaHgapTa, Tak Kak OTCyTCTByeT
HaLMOHamNbHbIA 9KBMBANEHT CCbINOYHOrO MEXAYHapOAHOro ctaHgapta

5 BBEJIEH BINEPBbIE

lpasuna npumeHeHus Hacmosaweao cmmardapma ycmaHosneHst 8 FOCT P 1.0—2012 (pa3den 8). VIHgop-
mayus 06 UMEHeHUsIX K Hacmosawiemy cmaxdapmy nyonukyemcs e exe200HoM (no cocmosHu Ha 1 sHeaps me-
Kyujeeo eoda) UHGOPMaUUOHHOM yKkasamene «HayuonansHble cmaHdapmel», @ ouuuanbHbIl mekem U3MeHe-
HUll U nonpasoK — 8 eXXeMeCcsyHOM ykazamene «HayuoHanbHeie cmandapmely. B cnydyae nepecmompa (3ameHsl)
unu ommeHsl Hacmosuweao cmaHlapma coomeememeyroujee ysedomnerue 6ydem onybnuxkosaHo 8 bnuxaliwem
8bITYCKE E©XEMECSYH020 UHGOPMAULUOHHO20 yKasamens «HauuoHansHble cmaHdapmely. Coomeemcmeyrowjas
UHGhopmauus, yeedoMAeHUE U MEeKCMbl PasMew,armes makxe 8 UHGOpMaLLIOHHOU cucmeme obuieeo nons30ea-
HUA — Ha ogpuyuanbHom calime ®edeparibHO20 azeHmemasa o MexHUYECKOMY PeeynuposaHun U Memponoauu 8
cemu UiumepHem (www.gost.ru)

© CraHgaptuHdopm, 2016

HacToswmin ctTaHaapT He MOXET ObITb NMOMHOCTLIO UMK YaCTUHMHO BOCTIPOU3BEAEH, TUPAXXMPOBAH U pac-
NPOCTPaHEH B kayecTBe ouLManbLHOro usgauus 6es paspelueHuss degepanbHOro areHTCTea no TEXHUYECKOo-
MY PErynupoBaHuio 1 METPONOrnu
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BBeaeHue

Hacroswmn crangapt paspaboTaH B Lensx:

- obecneyeHus 6e30NacHOCTU XM3HU U 340POBbLSA rPaXkaaH, rocyaapCTBEHHOTO U MYHULMNANbLHOTO UMY-
LLIeCTBA; OXPaHbl OKPY>KaloLLEn Cpefbl, )XU3HU U 3[0POBbS XKUBOTHbIX;

- obecneyeHuns ycnosuii 6€30nNacHOCTM MPU dKCNNyaTauum U TEXHUYECKOM OOCMY>XVMBAHWUU BETPOBLIX
3MEeKTPOCTaHUUN U BETPOSIHEPreTUYECKMX YCTAHOBOK, COOTBETCTBYIOLUMX dedepanbHbiM 3akoHaM «O TexHu-
YECKOM perynupoBaHumny n «O6 aneKkTposHeEpPreTuke.

Hacroawumi ctaHgapT yctaHaBnuBaeT HEOOX0AUMBIN MUHUMANLHbIA HAbop TpeboBaHuin, HEOBX0AUMBIX
npu NPOEKTUPOBAHMMN BETPOSHEPTETUYECKUX YCTAaHOBOK (BAY), pazpaboTke TEXHMYECKON 4OKYyMeHTaunUmn (KOH-
CTPYKTOPCKOW, TEXHONOIMYECKON, MPOEKTHON), B TOM YMCIE TEXHUYECKNX YCINOBUA.

Hacroswumn ctaHaapt npeaHasHayeH Ans npUMeHeHns cybbekTaMmn X038NCTBEHHOW AEATENbHOCTU Ha
cTagusax:

- NPOEKTUPOBAHUS;

- CTPOUTENLCTBA;

- PEKOHCTPYKUUMK,;

- NOATBEPKAEHUA COOTBETCTBUS;

- peanu3aumu (NOCTaBKK, NPOAAXN);

- UICNONb30BaHUA (IKCnnyaTayun);

- XpaHeHus;

- BbINOMHEeHMs paboT 1 OKasaHus yCnyr;

- pa3paboTkn TEXHUYECKOW AOKYMEHTauun (KOHCTPYKTOPCKOW, TEXHONMOrMYECKOW, NPOEKTHOW), B TOM
ymncne TEXHUYECKUX YCNOBUM.

MpumedyaHue—/ononHeHne OpUriHanbHOro TeKCTa NPUMEHEHHOro MeXAYHapoAHOro CTaHAapTa BbINONHEHO
B cooTBeTcTBUU € TpeboBaHuamm MOCT 1.5.

HacTosAwmii ctaHgapTt He npefHasHavyeH Ans UCMONb30BaHUA B KAYECTBE UCYEPMbIBAOLLMX TEXHUYeE-
CKnx TpeboBaHuUii K NPOEKTUPOBAHUIO UMM B KAYeCTBE PYKOBOACTBA MO NPOEKTUPOBAHUIO.

Jlioboe u3 yctaHOBMEHHbIX TpeOOBaHUI HACTOSILLErO CTaHAapTa MOXET ObITb U3MEHEHO, €CNU Haanexa-
wum obpasom Byaer aokaszaHo, YTO nNpu 3TOM TpebyeMbln ypoBeHb GeszonacHocTu B3Y obecneyeH. [JaHHoe
YCMOBME HE OTHOCUTCSA K KNaccuukaumm n CBA3aHHbIM C HEl ONPEeAEneHnsiM NapamMeTpPOB BHELLHEN OKpYXa-
IOLLEN cpeabl, KOTOPbIE U3NOXeEHbI B pasaene 6. CobniogeHne HacCTOALWEro CTaHaapTa He SBMNSIeTC OCHOBa-
HueM, ocBoboXaaoLWmm noboe dusnyeckoe Unu LpPUANYECcKoe NULO BHE 3aBUCUMOCTH OT POpM COBCTBEH-
HOCTU OT HEOBXOAUMOCTH UCMONb30BAHUS APYTUX NPUMEHUMbIX HOPM U PErNamMmeHTOB.

TpeGoBaHuUA HaCTOSILLEro cTaHAapTa He pacnpoCTPaHSIIOTCS Ha NPOeKTMpOoBaHWe B3Y u ux HecyLumx
KOHCTPYKLMIA, pasMmeLlaembix B MOPCKOW NPUBPEXXHON 30HE.

MpuMedyaHue— 13 NpMMeHEHHOro MexayHapoAHOro cTaHjapTa UckrodeHa dpasa: «CTaHaapT, 3aTparuBato-
Wit TpeGoBaHua K BOY MOPCKOro UCMOMNHEHUS!, B HACTOsILLEE BPEMS HAXOAUTCS Ha CTauK paccMOTPeHUs».



FOCT P 54418.1—2012
(M3K 61400-1:2005)

HAUMWOHANBbHBIN CTAHAOAPT POCCUUCKON GELEPALMUMN

Bo3o6HoBRsieMasn aHepreTuka
BeTpo3HepreTuka
YCTAHOBKU BETPO3HEPI'ETUYECKUE

Yactb 1
TexHuyeckue Tpe6oBaHUA

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

Dara BBeaeHna — 2014—01—01

1 O6nacTb NpUMeHeHus

HacrosAwui craHgapTt yctaHaBnMBaET OCHOBHbIE TEXHUYECKME TPEBGOBaHUA K KOHCTPYKLMU BETPOSHEP-
reTM4eckux yctaHoBok (BIY), koTopbie AOMKHbI ObITb YUTEHbI HA CTaAUKU NPOEKTUPOBAHUA U peanu3auus Ko-
TOPbIX AOMMKHA 06ecneYnTb ee CTPYKTYPHYIO LIENMOCTHOCTL B Mpouecce akcnnyarauuu. Hacroawui cranpapt
pacnpocTpaHsieTca Ha BOY Bcex Tunopa3mepos, 3a ucknioyeHnem B3Y, npegHasHauyeHHbIX ANS pasMmeLyeHus
B MOPCKOI NPUBPEXHOIi 30HE.

lTpumeyaHue — U3 modughuyuposaHHO20 mekecma UckimodeHa copasa «na manbix BIY moxem npumeHsmob-
ca MOK 61400-2», mak Kak HasgaHHbIU QOKYMeHM He A6N1emcs akmyanbHbiM Ons Hacmosaweao cmaHdapma.

HasHauyeHue HacToALero craHaapTa COCTOUT B 06ecneyeHnn rapaHTMPOBAHHOIO YPOBHS HAAEXHOCTM
npu BCEX BO3MOXHbIX PUCKAX, BOZHUKAIOLLMX B TEYEHUE XKU3HEHHOTO UMKna BIY.

Hacroawumn crangapt 3arparusaeT Bce noacucremsl BAY, Takue Kak yCcTponcTea ynpasneHus u 3awm-
Tbl, ANEKTPUHECKNE U MEXAHUYECKUE CUCTEMbI, HECYLLIME KOHCTPYKLMU.

Hacrosawwmii ctaHgapT AOMKeH UCNonb3oBaTbCA COBMECTHO CO CTAHAApTaMM, Ha KOTOPbIE HACTOALLMIA
CTanZapT CCbINAETCA U KOTOPbLIE NepeYncneHbl B pasaene 2.

2 HopmaTuBHbIe CCbINIKU

B HacTosLlEeM CTaHAapTe NCMONb30BaHbl HOPMATUBHbLIE CCbINTIKU HA cneaylowne ctaHaapTbl:

FOCT P 12.1.019—2009 Cucrtema craHaaptoB 6esonacHoctu Tpyaa. dnektpobesonacHoctb. O6Lume
TpeboBaHus U HOMEHKNAaTypa BUAOB 3aLUNThI

FOCT P 12.4.026—2001 Cucrema ctaHgapToB 6e3onacHocTu Tpyaa. LiBeta curHanbHble, 3Haku 6e3-
OMacHOCTW U pa3meTka curHansHas. HazHavyeHue u npasuna npumeHeHus. Obwme TexHudeckmue TpeboBaHus
N xapaktepuctuku. MeToasl UCnbITaHNi

FOCT P NCO 9004—2010 MeHeaXMeHT Anst AOCTUXKEHUSA YCTONYUBOrO ycnexa opraHmsauuu. Nogxon
Ha OCHOBE MEeHeXXMEeHTa Ka4ecTBa

FOCT P NCO 9001—2015 Cucrtembl MEHEKMEHTA kKadecTBa. TpeboBaHus

FOCT P 50571.2—94 (M3K 364-3—93) OnekTpoycTaHoBkuM 3gaHuUi. Yactb 3. OCHOBHbIE XapaKTEepPUCTUKN

MOCT P 50571.16—2007 (M3OK 60364-6:2006) OnekTpoyCcTaHOBKW HU3KOBONLTHBLIE. YacTb 6. cnbiTaHuA

FOCT P 50571.26—2002 (M3K 60364-5-534—97) 3nekTpoyCcTaHOBKW 3aaHui. Yactb 5. BbiGop u MOH-
Tak anekTpoobopyaoBaHus. Pasgen 534. YCTponcTBa 3aLmTbl OT UMMYNbCHBIX NEPEHaNPSKEHNN

FOCT P 50571.5.54—2011 (M3OK 60364-5-54:2002) OnekTpoyCTaHOBKN HU3KOBOMbLTHbIE. YacTb 5-54.
Bbi6op 1 MoHTax anekTpoobopyaoBaHus. 3aseMNsoLLue YCTPORCTBA, 3aLUTHbIE NPOBOAHWKW U NPOBOAHUKN
ypaBHUBaHUA NOTEHLMANOB

M3paHue ocpuumanbHoe
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FOCT P 51237—98 HetpaguumoHHas aHepreTuka. BetposHepreTuka. TepMuHbl M onpeaeneHus

MOCT P 51317.6.1—99 (M3K 61000-6-1—97) COBMECTUMOCTb TEXHUYECKMX CPEACTB INEKTPOMarHuT-
HafA. YCTOWYMBOCTb K 3NEKTPOMAarHUTHbLIM NOMeEXaM TEXHUYECKUX CPEACTB, NPUMEHSAEMbIX B XMUIbIX, KOMMep-
YeCcKMX 30HaX U NPOU3BOACTBEHHBIX 30HAX C MarnbiM dHepronoTpebneHuem. TpeboBaHUA U METOALI UCMILITAHUIA

FOCT P 51317.6.3—2009 (M3K 61000-6-3:2006) COBMECTUMOCTb TEXHUYECKUX CPEACTB dneKTpomar-
HUTHas. SNEKTPOMAarHUTHbIE MOMEXN OT TEXHUYECKNX CPEACTB, NPUMEHSIEMbIX B XXUITIbIX, KOMMEPYECKUX 30HaX
1 NPOM3BOACTBEHHBLIX 30HaX C ManbIM 3HepronoTpetneHnem. Hopmbl U METOAbI UCNbITAHUI

FOCT P 51991—2002 HerpaguumMoHHasa aHepreTuka. BeTposHepreTuka. YCTaHOBKM BETPOIHEPreTuye-
ckune. Obume TexHmyeckue TpeboBaHus

FOCT 2.102—68 EanHas cuctema KOHCTPYKTOPCKON AOKYMEHTauuu. Buabl 1 KOMNNEKTHOCTb KOHCTPYK-
TOPCKNX JOKYMEHTOB

FOCT 2.601—2006 EaunHasa cucrema KOHCTPYKTOPCKON AOKYMEHTALMKU. SKCNIyaTauuOHHbIE JOKYMEHTI.

MOCT 2.610—2006 EauHasn cuctema KOHCTPYKTOPCKOW AoKyMeHTauuu. MpaBuna BbIMOMHEHUS 3KCNny-
aTaUUOHHbIX AOKYMEHTOB

MOCT 12.1.004—91 Cucrema crtaHpaptoB besonacHoctu Tpyaa. lNoxapHas 6esonacHocTb. Obwme
TpeboBaHusn

MOCT 12.1.030—81 Cucrema crangaproB 6e30nacHOCTM Tpyaa. OnekTpob6e3onacHoCTb. 3almTHoe 3a-
3emMmieHune, 3aHyneHue

MOCT 12.2.003—91 Cucrema craHgaprtoB 6e3onacHoctu Tpyaa. O6opyaoBaHue NPOM3BOACTBEHHOE.
O6uime TpeboeaHus 6e3onacHoCTU

MOCT 12.2.007.0—75 Cucrema crangaproB 6esonacHocTu Tpyaa. Msgenusa anekTpoTexHuyeckue.
O6wme TpeboBaHus 6e3onacHoOCTU

MOCT 12.3.002—75 Cucrema ctaHaaproB 6esonacHocTu Tpyaa. Mpouecchl npousBoacTBeHHble. Obwme
TpeboBaHusa 6e30nacHoOCTM

MOCT 12.3.009—76 Cucrema craHgaptoB 6e3zonacHoctu Tpyaa. PaboTbl nOrpy3so4HO-pasrpy30yHbie.
O6wwue TpeboBaHus BesonacHoCTU

[OCT 27.301—95 HagexxHocTb B TeEXHUKE. Pacuet HaaexHoCTun. OCHOBHbIE NOMOXEHUSA

MOCT 13109—97 3nekTpu4veckas aHeprusi. COBMECTUMOCTb TEXHUYECKUX CPEACTB 9SIEKTPOMAarHUTHas.
HopMbl KayecTBa aNeKTPUYECKON SHEPrMKU B CUCTEMAX INEKTPOCHAOXeHNS 06LIero HasHaYeHns

MOCT 15150—69 MalumnHbl, Nnpubopbl U Apyrue TexHudeckue uagenusa. NcnonHeHus ans pasnuyHbIX
KnMMaTu4YecKkux paitoHoB. KaTteropum, yCnoBua akcnayatauum, XpaHeHus U TpaHCNOPTUPOBAHUA B 4acTU BO3-
OeiCTBUS KNMMaTUYECKMX DakTOPOB BHELLHEN Cpeabl

FOCT 15846—2002 Mpoaykuua, otnpasnaemasn B painoHbl KpaiHero Cesepa u NpMpaBHEHHbIE K HUM
MECTHOCTU. YNakoBKa, MapkupoBKa, TPAHCNOPTUPOBaHUE U XpaHEHue

MOCT 18854—94 (MCO 76—87) MogwmnHuku kaveHusn. Ctatudeckas rpy3onoabeMHOCTb

MOCT 18855—94 (MCO 281—89) MoawmnHukn kadveHun. duHaMmumueckaa pacyeTHasa rpy3onoabem-
HOCTb U pacYeTHbIN PECYpC (AONrOBEYHOCTb)

MOCT 21130—75 Wspenua anekTpoTexHuveckne. 3axXumbl 3a3eMnsiome U 3Haku 3asemneHuns. Kox-
CTPYKUMA 1 pasmepsbl

MOCT 21354—87 (CT COB 5744—386) Nepenaun 3ybuatble UUNMHAPUYECKNE 3BOSIbBEHTHLIE BHELLHETO
3auenrneHus. Pacyet Ha NPOYHOCTb

MOCT 26653—90 MoaroToBka reHepanbHbIX FPY30B K TpaHcnopTupoBaHui. O6wme TpeboBaHus

NMpumMmeyvaHune —Ipmn nonb3oBaHUM HACTOSLMM CTAHAAPTOM LieriecoobpasHo NPOBEPUTL AeACTBUE CCLINOYHBIX
CTaHAapToB B MHPOPMALMOHHOI cucTeme o6LLero nonb3oBaHWA — Ha oduLuansHoOM caitte defepanbHOro areHTcTsa no
TEXHUYECKOMY perynmpoBaHuio U METPONOrMn B C€TU MIHTEPHET MK MO eXerofHoMy UHOPMaLUMOHHOMY yKa3saTento «Ha-
LMOHanNbHbIe CTaHAAPTLI», KOTOPLIA ONYGNUKOBAH MO COCTOSIHUIO HA 1 AHBaps TEKYLLEro roAa, U No BbINycKaM eXeMecsay-
HOro MHPOPMALMOHHOrO yKasaTtens «HaunmoHanbHble CTaHAapThi» 3a TEKyLUiA rof. Ecnu 3amMeHeH cCbinoYHbliA cTaHaapT,
Ha KOTOpbIA AaHa HeflaTUpPOBaHHasA CCbIfKa, TO PEKOMEHAYETCHA UCNONb30BaTh JENCTBYIOLLYI0O BEPCUIO STOrO CTaHfapTa
C YY4ETOM BCEX BHECEHHbIX B JaHHYIO BEPCUIO0 N3MEHEHMIA. ECrn 3aMeHeH CChINOYHBIA CTaHAapT, Ha KOTOPLIA faHa AaTu-
poBaHHas CCbiNka, To PEKOMEeHAYETCA UCNOMb30BaTh BEPCUIO 3TOr0 cTaHAapTa C yKasaHHbIM Bbille FofoM yTBEpXAeHus
(npuHATURA). Ecnun nocne yTBepXaeHUA HaCTOALLEro cTaHaapTa B CChISTOMHLINA CTaHAapT, Ha KOTOPbLIA JaHa AaTupoBaHHas
CCbifKa, BHECEHO U3MEHeHWe, 3aTparnsatoLLlee NonoxeHue, Ha KOTopoe AlaHa CCbifika, TO 3TO NONOoXeHWe peKoMeHayeTcs
NpUMeHNATb 6e3 yueTa JaHHOro U3MeHeHNA. ECnu cchinouHblid cTaHAapT OTMeHeH 6e3 3aMeHbl, TO MOroXeHUe, B KOTOPOM
flaHa CCbinNKa Ha Hero, pekoMeHAYeTCA NPUMEHSATb B YacTW, He 3aTparusatoLei 3Ty CChISKY.
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3 TepMUHbI 1 onpeaeneHnust

B HacTosilem cTaHaapTe npuMeHeHbl TepMmuHbl no FOCT P 51237, a Takke cneayiolme TEPMUHDLI C CO-
OTBETCTBYIOLLMMM ONpeaeneHUsIMU:

3.1 abconTHaa BenmYMHa BeKTtopa ckopoctu Betpa (wind speed) V: CKopocTb BeTpa Ans 3a1aHHOM
TOYKM B NPOCTPaAHCTBE — CKOPOCTb ABUXEHUSI ANEMEHTAPHOro KOMMYeCcTBa BO3AyXa, OKPY>KaloLero ykasaH-
HYIO TOYKY.

MpnMeyaHune — CkopocTb BETpa — 3TO Takke BENMYUHA STOKanbHOro BeKTopa CKOpocTu BeTpa (cM. 3.5).

3.2 aBapuitHbli octaHoB (B3Y) [emergency shutdown (wind turbines)]: OcraHoeka B3V, nocnegosas-
LIas B peaynbrarte BKAYEHMs (PYHKLUMIA 3alumThl MNTM BMELLATENbLCTBA nepcoHana.

3.3 6basoBas ckopocThL Betpa (reference wind speed) V.. OCHOBHas xapakTepucTuka CKOpoCcTH BETPA,
ucnonb3yemasn ansa knaccudukauum BAY; ocranbHble BAUAIOLME HA KOHCTPYKLMIO KIIMMATU4eCcKue napame-
TPbl BEIBOAATCA M3 6a30BON CKOPOCTU U NMPOYMX OCHOBHLIX NAapameTpoB, ONpeAensieMbIX KIacCcoM NpuHag-
nexHoctu BAY B cooTBETCTBMM C pasgenom 6.

MpuMedaHune — BIY, npuHagnexalwjas K knaccy BOY ¢ 6a3oBoi cKOpoCTbio V,e,, JOMKHa BbiAepXuBaTb
KnuMaTU4Yeckue ycrioBus, B KOTOPbIX SKCTpeManbHasa cpefiHAs 3a 10-MUHYTHLIA UHTepBar CKOpoCTb BETpa C Nepuogom
nosTopsieMocT S0 NeET Ha BbICOTE OCK BETPOKOSNECa MEHbLLE WIW paBHa V¢

3.4 onokupoBka (BJY) [blocking (wind turbines)]: Ncnonb3oBaHue WTHOTOB, WTLIPEX, NanbLEB UK
APYrMX yCTPOMCTB (KPOME 0ObIMHOIO MEXaHUYECKOrO TOPMO3a), KOTOPbIE HEe MOTYT OblTb PACCOEANHEHbI Cily-
yaiHo, ANS NpeaoTBpaLLEeHUs ABWXKEHUS, HANPUMED Bana BETPOKOneca unm MexaHu3mMa ycTaHOBKU Ha BeTep.

3.5 BekTop ckopoctu Betpa (wind velocity): BekTop, yka3sbiBalOLWMK HaNnpaBneHue ABUKEHUS SNeMEH-
TapHoro o6bema Bo3gyxa, OKpY>KaloLLEero paccMaTrpmBaemyto TouKy. 3HayeHue BEKTopa paBHO CKOPOCTU ABU-
YKEHMS 3TOr0 3NEMEHTAapHOro o6bema Bo3ayxa (T. €. ToKanbHOW CKOPOCTU BETPA).

MpuMmeyaHUe — BeKtop ckopocTu B NnioGoii ToUKe, TakuM 0Gpa3oM, SBMSIETCA NPOU3BOAHOIA MO BPeMEHU OT
BEKTOpa MOJIOXKEHUs 3rieMeHTapHoro o6bema Bo3ayxa, NepeMeLLatoLLerocs Yepes paccMaTpuBaeMyto TOUKY.

3.6 BepTukanbHo-oceBana BJY (vertical axis wind turbine): B3Y, y koTopoi 0Cb BETpPOKOreca BepTu-
KanbHas.

fTpumeyvaHue

B[], y komopozo ocb epauieHus pacnonoxeHa neprneHOUKYapHO 8eKmMopy CKopocmu eempa.
[FTOCT P 51237-98, cmambs 3.3.2]

3.7 BepTUKanbHbIN Npocdunb BeTpa — 3akoH caBura BeTpa (wind profile — wind shear law): Mare-
MaTU4ecKoe BbipaKeHWe Ans Npeanonaraemoro M3MeHeHus CKOpoCTU BETPA NO BLICOTE HAg 3emnen.

MpuMedaHune—OBbIMHO UCNONBb3YEMbIe NPOdUNU ONUCHLIBAIOTCA NOrapudPMU4ECKUMU 3aBUCUMOCTAMK (pop-
Myna 1) unu cteneHHsiMu PyHKLMAMK (popmyna 2).

In(z/z)

V(z)= V(z’)_ln(z, i2)

M

V()= v(z,).(gr)a, @

roe V (z) — CKOpoCTb BETpa Ha BbICOTE Z;
Z — BbICOTa Hajg NOBEPXHOCTLIO 3EMIU;
z, — 0a3oBas BbiCOTa Haj 3eMnell, MCNonb3yeMas Ans NOCTPOeHUA NPocuns;
Zy — NapameTp LLUepOoXoBaToOCTN NOBEPXHOCTH;
o — rnokasartesnb cteneHu oyHKUUN pacnpegeneHust

lIlpumeyaHue

Basucumocmb ckopocmu eempa o ebicome 8 npuseMHoOM cioe, onpedensemasn Ons KOHKpemHol mecmHocmu
Ha 0CHoge U3MepeHUll ckopocmu eempa Ha pasfu4Holl ebicome OmHOCUMeNbHO 3éMHOL MogepxHOCMU.
[FTOCT P 51237-98, cmamps A.4]
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3.8 BeTponapk (wind farm): cm. 3.9.

3.9 BetpoanekTpocTaHuma (wind power station): Mpynna unu rpynnsl B3Y, 06bIMHO Ha3blBaeMble Be-
TpOnapKoM.

3.10 BHennaHoBoe o6cnyxuBanue (unscheduled maintenance): TexHuueckoe o6cnyxueaHue, He0b-
XOAWMOCTb BbINOSTHEHUS KOTOPOTO YCTAHABIMBAETCS HA OCHOBE MOSYYEHHOrO CUrHana, coobLatoLLEro o Co-
CTOSIHUM AeTanu, y3na, cOOpOYHOW €4MHULbI, U KOTOPOE HE NPEAYCMOTPEHO YCTAHOBNEHHLIM KaneHAapHbIM
rpadonkom.

3.11 BHewHue ycnoeua (B3Y) [external conditions (wind turbines)]: ®akTopsbl, OkasbiBalome BO3aei-
CTBUA Ha Npouecc aKcnnyarauun BIAY, Bknioyasa akonormyeckue ycnosus (temneparypa, nnoxas BuaMMocTb,
rononea v T. 4.) U yCNOBUSl, HAaKNaAbIBa€Mble CETbIO NOAKMIOYEHUS.

3.12 BblpabarbiBaemaa MOWHOCTL (power output): MOWHOCTL onpeaeneHHoro euaa, eoipaboraHHas
YCTPOWCTBOM AN onpeaeneHHon uenu.

MpwnMedyaHune—[na BOY at10 BolpabaTtbiBaeMmasi anekrpumyeckasi MOLLHOCTb.

3.13 BeIcoTa ocu (BIY) [hub height (wind turbines)] z,,,,,: BeicoTa LieHTpa oMeTaemMoi Nnowaam BeTpo-
Koneca B3Y Hajg noBepxHOCTbIO 3emnu (cM. 3.26, omeTaemas nnowaab).

3.14 ronpgona (nacelle): NMoMeweHne, pacnonoXxeHHOe Ha Bepxy 6aLuHKu ropusoHTanbHo-oceson BAY, B
KOTOPOM HaxoAsiITCl TPAHCMUCCUS U APYTUe STNEeMEHTbI.

lTpumeyaHue

CocmaeHas yacmb BA ¢ 2opusoHmanbHo-oceebiM Bl], 8 komopom pasmeuieHbl anemeHmsl onop BK, CMM, CIr33,
cucmema opueHmauyuu BK Ha HanpaeneHue eempa u dpyaue anemMeHmbi eempodsuzamens.
[FOCT P 51237-98, cmampbs 3.3.8]

3.15 ropusoHTanbHo-oceBaa BJY (horizontal axis wind turbine): BJY, y KOTOpoW oCb BETpoOKOneca
pacnonoxXeHa napannenbHO UNK NOYTM NapannenbHO HaMpPaBEeHUIO BETPA.

3.16 3anapkoBaHHasa BJY (parked wind turbine): CoctosiHue B3Y, npu koTopoM ee BA He Bpawjaetca
nunbo CoBEPLUAET XONOCTON X04 (3aBUCUT OT KOHCTPYKUuu BIY).

3.17 nHepumnoHHas oonacTb (inertial sub-range): UHTepBan 4acToTbl cnekTpa TypOyneHTHOCTH, B KOTO-
pOM BUXPEBOE ABMXEHUE (nocne JOCTMKEHNA U30TPONUKU) NPeTepneBaeT nocneaosarensHoe paspyLleHue ¢
HEe3Ha4YUTENbHbLIM PACCEAHUEM SHEPTUN.

MpumedaHwue —pu Tunosoi ckopoctun BeTpa 10 M/c MHepUMOHHaA obracTb pacnonaraeTcs B fjuanasoHe
(npumepHo) oT 0, 2 My go 1 kY,

3.18 UHTeHCUBHOCTb TypOyneHTHOCTU (turbulence intensity) /: OTHOweHWe cpeaHekBaApaTUYHOWN
nynbcauum CKOPOCTU BETPA K CpeHEN CKOPOCTU BETPA, ONPeaeneHHON U3 TOro e camoro Habopa BeIGOpOK
M3MEPEHWUII CKOPOCTM BETPA, KOTOPble BepyTcs 3a yKkasaHHbIN NEPUoA BPEMEHH.

3.19 knemmbl BJY (wind turbine terminals): Touka unm 104k, 0603Ha4YEHHbIE NOCTABLUMKOM, B KOTOPbIX
B3Y nogkntoyaetcs k ceTu c6opa MOLHOCTU U KOTOPbIE NPEACTaBMAIOT COO0M COeANHUTENbHbLIE YCTPOMCTBA,
obecneunBatoLLme nepegavy SHeprum U CBA3b.

3.20 norapucdpmmnyeckuin 3akoH ansa casura Betpa (logarithmic wind shear law): Cm. 3.7.

3.21 makcumaneHas paboyasa ckopocTkb BeTpa (cut-out wind speed) V, ;. Camast BbICOKas CKOpPOCTb
BETPAa Ha BbLICOTE OCU BETPOKONECA, Ha KOTOPYIO paccynTaHa BAY u npu KoTopoli oHa BbipabGaTbiBaeT anek-
TPO3HEPruto B cryyae yCToM4MBOro HeTypbyneHTHOro HaberaroLlero BETPOBOro NoTOKA.

lTpumeyvaHue

Ckopocmb sempa, rnpu Komopoli pacdemHas npoYHOCMb BA no3sonaem npou3eodums 31eKMposHep-
auio 6e3 nospexoeHull.
[FTOCT P 51237-98, cmambs 3.2.13]

3.22 MuHuManbHas pabouas ckopocTk BeTpa (cut-in wind speed) V;,: Camas HU3kas ckopocTb BeTpa
Ha BbLICOTE OCU BETPOKOMECca, npu KoTopoit BAY HaunHaeT BoipabaTbiBaTb SNMEKTPOIHEPrUIO B Criyvae yCcTomn-
YWUBOrO HeTypOyneHTHOro HaberatoLero BETPOBOro NOTOKA.

lTpumeyvaHue

MurumanbHas ckopocmb eempa, npu komopoll obecnequsaemces spaujeHue BA ¢ HoMuHanbHolU yacmomoll epa-
wieHus ¢ Hyneeoll npoussodumensHocmbio (xonocmol xo0).
[FOCT P 51237-98, cmambsa 3.2.11]
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3.23 HecoBnageHue OCU BeTPOKOreca C HanpasfeHneM CKOpPOCTU BeTpa (ana BeTpokKosiec ¢ ro-
PU3OHTaNbHOM OCbIO BpaweHus) (yaw misalignment): OTknoHeHne ocu BpaLleHUsi BETPOKONeca B ropu3oH-
TanbHOW NMOCKOCTU OT HanpaBneHua BeTpa.

3.24 HoMUHaNbLHaA MOWHOCTD (rated power): 3Ha4eHne MOLLHOCTU, 0ObsABNEHHOE NPOU3BOAMUTENEM U
COOTBETCTBYIOLLEE YKA3aHHbIM PEXUMAM JKCMNIyaTauumn yCTponcTaa unm o6opyaoBaHusi.

[MpuMeyaHun e — 3HayeHne MaKCMMarbHON HENPEPLIBHOW ANEKTPUYECKOW MOLLHOCTH, BbigaBaeMol B pexuMe
HOpMasbHOW 3KcnyaTaLumn U NpyM HopMarnbHBIX BHELLHWUX YCoBUAX, KoTopas Gbina 3agaHa B npouecce NpoeKTUpoBaHUA
B3Y.

3.25 HoMUHanNLHasA CKOPOCTL BeTpa (rated wind speed) V,: MUHMManLHaa ckOPOCTL BETPA HA BLICOTE
OCW BETPOKOMeca, Npu KOTOPOM AOCTUIAETCH HOMUHANMBHAA MOLWHOCTL BOY B cnyyae ycToMunBoro HeTypoy-
NEeHTHOro Haberatowero BO34yLLUHOIO NOTOKa.

3.26 HopmanbHoe BbiknoyeHue (B3Y) [normal shutdown (wind turbines)]: BobiknioueHue, npu KOTOPOM
BCE €10 3Tanbl HAXOASTCS NOJ, KOHTPOSIEM CUCTEMbI YNPaBIIEHUS.

3.27 omeTaeman nnowaab (swept area): Nnowaab NPOEKLUN NOBEPXHOCTU, KOTOPYIO ONUCHLIBAET Be-
TPOKONECO 3a OAMH NONHbIN 060POT, HA NNOCKOCTb, NEPNEHANKYNAPHYIO HaNpPaBIEHUIO CKOPOCTU BETPA.

3.28 onopHas (Hecyman) koHCTpykuua (BIY) [support structure (wind turbines)]: Yactb B3Y, Bknioua-
owasa B ceds GaLlHIo U hyHAAMEHT.

3.29 octaHoBkKa (standstill): CocrosHue BJY, npu KOTOPOM ee BeTpoarperar HenoABUXKEH.

3.30 otkasoyctonumBocThb (fail-safe): CeoiictBo usgenuna, obecneymsaemoe npyu NPOEKTUPOBAHUMU U
3aknoyatoLLeecs B COCOGHOCTU COXpaHATbL HOpManbHoOe (PYHKUMOHUPOBAHWUE NPU HanU4uu OTKasoB ero ane-
MEHTOB.

3.31 napameTp macwrtaba Typbynentioctu (turbulence scale parameter) A,;: [inuHa BOnHbI, NpK Ko-
Topon 6espasmepHas NNOTHOCTb NPOAONbHOM CNEKTPanbHOW MOLHOCTU paBHa 0,05.

MpumMedyaHune —[nuHa BoNHEI, Takum o6pa3oMm, onpeaeneHa Kak Ay = thb/va rae fOS1(fo)/012 =0,05.

3.32 nnaHoBoe o6cnyxuBanue (scheduled maintenance): MpodunakTuueckoe TexHuyeckoe obeny-
XWBaHUE, BbIMONMHAEMOE B COOTBETCTBUU C YCTAHOBMNEHHbIM KaneHaapHbIM rpaddukoM.

3.33 nnowagka gna pasmeweHun BIAY (wind turbine site): Mecto, onpeaeneHHoe Ana yCTaHOBKU OA-
HOI OTAEnNbHO B3siTOM BJY, unu tepputopua B npeaenax BeTpo3anNeKTPOCTaHLUK.

3.34 no BeTpy (downwind): B HanpaBneHun cKkopocTu BeTpa.

3.35 nokasaTtenb cteneHu ¢pyHkuuu caeura Betpa (wind shear exponent) o Taioke U3BeCTeH Kak no-
Kasaternb CTeneHn yHkuum pacnpeaeneHusa (cm. 3.7).

3.36 nopbiB (gust): BHesanHoe nameHeHne CKOpoCTH BeTpa.

MpuMedaHne —MopbiB BETPa XapakTepu3yeTca BpeMEeHEM HapacTaH!s, aMMUTYA0# 1 NPOAOMKUTENLHOCTbIO.

3.37 noteps cetu (network loss): OTCyTCTBUE COEANHEHUA C CETHIO B TEYEHNE NEPUOAA, NPEBLILLAIOLLIE-
ro nboe BpeMs 3agepxku cpabaTbiBaHus B CUCTEME ynpasneHus BIY.

3.38 npegensHoe coctoaHKe (limit state): COCTOAHME KOHCTPYKUMM U HArpy3oK, AEeUCTBYIOLLMX HA Hee,
NPEeBbILLEHNE KOTOPLIX NPMBOAUT K TOMY, YTO KOHCTPY KLU GonbLue He yA0BNETBOPAET NPOEKTHLIM TPeOoBaHUAM.

MpuMeyYaHue —HasHa4yeHNe NPOEKTHBIX PACHETOB B COOTBETCTBUY (T. €. NPOEKTHLIX TpeGoBaHWii Mo YCNoBUAM
npeaenbHoro coctosiHus) ¢ FOCT 27.301 COCTOUT B TOM, Y4TOOEI COXpaHUTL BEPOATHOCTL AOCTUTHYTOMO NPEAENbHOMo Co-
CTOSIHWA HUXE ONPeAerieHHOro 3Ha4YeHus, 3apaHee HasHa4eHHoro ANa paccmaTpuBaemMoro Buaa KOHCTPYKUUK.

3.39 npoekTHble orpaHuveHus (design limits): MakcMMmanbHble MM MMHUMaNbHLIE 3HAYEHUA, UCNONb-
3yeMbl€ B MPOEKTE.

3.40 npocTon (BIY) (standstill): CocTtosiHue B3V, npu KoTOpom €€ BeTpoarperat He BpaLlaercs.

3.41 npotue BeTpa (upwind): HanpasneHue, NPOTUBONONOXHOE rABHOMY BEKTOPY CKOPOCTKH BETpa.

3.42 pacnpepenenue Beiibynna (Weibull distribution) P,; BeposTHocTHasA pyHkUMA pacnpeaeneHus
B COOTBETCTBUM C 3.44.

3.43 pacnpegeneHue Panes (Rayleigh distribution) Ps: ®yHKkuMA pacnpeaeneHus BepoATHOCTU B CO-
OTBETCTBUU C 3.44.

3.44 pacnpegeneHnue ckopocTu BeTpa (wind speed distribution): BepoaTHoCTHasa yHKUmMA pacnpese-
neHus, ucrnonb3yemas Ansa onucaHusa pacrnpeneneHusi CKopocTeil BETpa 3a NPOAOIMKUTENbHLIW Nepuos Bpe-
MEHU.

MpumedaHune— Hanbonee YacTo MCnonb3ytoT dyHKLMIO Panes Pr( V) U dyHKUntO Beitbynna P, (V;).
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P (Vo) =1-exp [—n(VO 2V, )2] , 3

Ry (Vo)= 1—exp[—(V0 /C)k] ,

CI'(1+ 1)
npu Ve = k ) 4)

C\/EIZ, ecnn k=2

rae P(V) — coBOKymnHasi (oyHKLUUS BEPOATHOCTH, T. €. BEPOSTHOCTb Toro, Yto V<V,
— npefenbHas ckopocTb BETPa;
— cpefHee 3HauyeHue V;
— MaclwTabHbI napaMeTp dyHKUuKM Bebynna;
— napameTp dopmbl PYHKLUK Beitbynna;
— ramma-yHKuusA.

O6a napameTpa C 1 k MOXHO onpefenuTb Mo pesynsratam UsMepeHns faHHeix. PyHKUMA Panes ngeHTudHa gyHK-
uuu BeitBynna npu k=2, a C n V,,, Y40BETBOPSIOT YCIIOBUSAM, YCTAHOBMEHHLIM B (4) npu kK = 2.

®yHKUMM pacnpefeneHns BbpaatoT COBOKYMHYK BEPOSTHOCTL TOMO, YTO CKOPOCTb BETPa HMXe, YeM V. Takum
o6pasoM, pasHocTb (P(V;) — P(V,)), BblMUCNeHHas AN yKasaHHbIX npedenos V, U V,, COOTBETCTBYET orie BPEMEHH, B
TeYeHe KOTOPOro CKOPOCTb BETPa OCTaeTCsA B aTUX Npefenax. [uddepeHLmpoBaHne dyHKLWA pacnpeaeneHus gaeT co-
OTBETCTBYIOLLME PYHKLMM NNOTHOCTU BEPOSTHOCTH.

ve

R ES

lTpumevyaHue —

QyHKYUA cmamucmu4eckol 3akoHoMepHocmu yacmom eapuauuli ckopocmel eempa 3a onpedeneHHsil nepuod
8PEeMEHU, annpoKcumupyrow,as cmamucmudyeckue aHHble HabnodeHull.
[FTOCT P 51237-98, cmambs A.6]

3.45 ceepgeHusa o nnowaake (site data): JaHHble, OTHOCALLMECA K nNowaake pasmeweHus B3Y un onu-
CbIBaIOLLME OKPY>KAIOLLYIO Cpealy, CeincMnyeckne 0COOEHHOCTU, XMMUYECKUE U MEXaHUYECKMe CBOMCTBA Cna-
raloLMX rpyHTOB, 0COBEHHOCTM CETU NOAKMIOYEHUs (CBEAEHUSA, ONUCBIBAIOLLME BETPOBOI NOTOK, 0MDKHbI ObITh
CTaTUCTUYECKUMU AaHHbIMU C 10-MUHYTHOW BLIOOPKON, €CNU HE 3aAaH MHON UHTEpBar).

3.46 casur Betpa (wind shear): UameHeHne ckopoCTu BETPA B NSAIOCKOCTU, NEPNEHAUKYNSPHOW HanpaB-
NEeHMUIo BETpA.

3.47 cuctema coopa mowHocTu (B3Y) [power collection system (wind turbines)]: dnekrpuyeckas cu-
CcTEMa, KOTopas NpegHasHaveHa aAnsa npuema BbipaboTaHHOW 3MEKTPOSHEprumn OT ogHoK unu onee BAY (oHa
BKMIoYaeT B ceba BCe anekTpuyeckoe 0bopyaoBaHUE, pacnonoXXeHHoe mexay knemmamu B3Y u Toukon noa-
KITIOYEHUSA K CETH).

3.48 ckopocTb BeTpa B TOMKe Bpaljalowerocsa Betpokoneca (rotationally sampled wind velocity):
CKOpOCTb BETpA, KOTOPbIN AENCTBYET HA BbiOpaHHYIO (PMKCUPOBAHHYIO TOUKY BPAaLLAIOLLErocs BeTpokoneca
B3Y.

MpumMmedvaHune — Cnektp TypbyneHTHOCTU BeTpa B BbIOpaHHON TOUKe BpaLlatoLLlerocs BeTpoKkoneca onpege-
nNeHHbIM 06pa3oM OTNINYAETCA OT HOPMASIBHOIO cnekTpa TypbyneHTHocTU. Bpalyasack, nonacTe Nepecekaet HaberaroLmii
BO3AYLUHbIA NOTOK, KOTOPLI U3MEHSIETCA B NPOCTPaHCTBE. [103TOMY pe3ynsTupytoLuil crekTp TypOyneHTHOCTU cofepXuT
6onbluoe KONMYECTBO BapuaLnii U rapMOHUK, 0BYCIOBINEHHBIX YacTOTOW BPaLLEHUA.

3.49 ckopocTb BeTpa BbhxuBaHuaA (survival wind speed): NonynsapHoe Ha3BaHUe NpeaenbLHO A0NyCTU-
MOW CKOPOCTM BETPA, 3aN0XeHHON NpU NPOEKTUPOBAHUU, KOTOPYIO KOHCTPYKLUA [0IDKHA BblAEPXXaTb.

MpumedaHune —B HacToALWeEM cTaHAapTe 3TO BbIpaXeHUe He UCNOMb3YETCH, BMECTO 3TOro UCMOMb3YIOT No-
HATUE 3KCTPEeManbHOW| CKOPOCTU BETpa cormacHo 3.71.

3.50 ckpbiThii otka3 (dormant failure): OTka3s anemeHTa NN CUCTEMBI, KOTOPbIA OCTAETCH HEBbISIBNEH-
HbIM B TE@4EHWE HOPMANbHOW 3KCNyaTauum.

3.51 cnoxubin nanawadT (complex terrain): OkpyxatoLas TeppuTopua, KoTopasi UMeeT CYLLIECTBEH-
Hble nepenagbl penbeda U a3poauHAMUYECKUE NPENSATCTBUMA HA NOBEPXHOCTU 3eMIU, KOTOPbIE€ MOTYT Bbl-
3BaTb UCKaXXEeHWE BO3AYLUHOrO NOTOKA.

3.52 cocTtoanue npeaensHoOn npoyHocTm (ultimate limit state): MpeaenbHoe cocTosiHue, KOTOpoe, Kak
npaBsuno, 3aBUCUT OT HaUOONbLLEN HecyLLel CNOCOBHOCTU.

6
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3.53 cpegHee rogoBoe (annual average): CpefgHee 3HayeHue paga U3MEpPEHHbIX AaHHbIX, 40CTaTou-
HOro 00bema W NPOAOIDKUTENBHOCTH, CryXXaLlee AN OLEHKM OXULaemMoro 3Ha4eHus paccmaTpuBaemMoro na-
pameTpa; BPEMEHHOW MHTEPBAn OCPEAHEHUA AOMMKEH NPeACTaBNATbL COO0N Lenoe Yncno net, 4Tobbl yYecTb
CE30HHbIE U3MEHEHUS aTMOCHEPSI.

3.54 cpegHee KBagpaTU4eCKOe OTKINMOHEHMEe TypOyreHTHbIX nyrnbcauuit ckopoctu (turbulence
standard deviation) c,: CpegHee kBafpaTU4eckoe OTKIIOHEHUE NPOAONbHOM COCTaBIAIOLLEN CKOPOCTU BETPA
Ha BbICOTE OCU BETpOKOmeca.

3.55 cpeatnan rogoeas ckopocTb BeTpa (annual average wind speed) V.. CkopocTk BETpa, OCPEA-
HEHHas cormacHo onpeaeneHnto CPeaHEro40BOro 3Ha4eHUS.

lMTpumeyvyaHue

CpedHsas ckopocmb eempa 3a 200 8 KOHKpemHol mecmHocmu, onpedensemas 0ns 3adaHHol ebicombl Had ypos-
HeM 3eMHOU 1108epxXHoCMU.
[FOCT P 51237-98, cmampbsa A.3]

3.56 cpegHsaa ckopocTb BeTpa (mean wind speed): CpegHee CTaTUCTUMECKOE MIHOBEHHbIX 3HAYEHUI
CKOPOCTU BETpA, OCPEAHEHHbIX HA 3aJ4aHHOM Nepuoae BPeMeHU, NPOAONXUTENbHOCTb KOTOPOro MOXET U3-
MEHATBLCSA OT HECKONbKUX CEKYHA A0 HECKONbKUX U AAXE AECATKOB NeT.

3.57 cteneHHOM 3aKOH ana casura Betpa (power law for wind shear): B cootBeTcTBuM ¢ 3.7.

3.58 ctynuua (BTynka) (B3Y) [hub (wind turbines)]: YcTponcreo, ¢ NOMOLLbIO KOTOPOro OCYLECTBNAET-
ca pukcayma nonacren BETpOKoneca unm ux copoyHbIX €4MHNUL HA Bany BETpokoneca.

3.59 Topmo3s (BJY) [brake (wind turbines)]: YctpoicTBo, cCnocobHOe CHUMXaTb CKOPOCTb BETpOKONeca
WK1 OCTaHaBMUBATbL €r0 BpaLLeHUE.

MpumeyaHUue — TopMo3 MOXET MPUBOAUTECS B eUCTBUE a3pOANHAMUYECKU, UMETb MEXaHUYECKW U
SMNEKTPUYECKUIA NPUBOA.

3.60 Touka nogknrouenusa (BIY) [network connection point (wind turbines)]: KabenbHble MydpThl Kax-
0o oTaenbHoW B3Y, a Ana BETPOINEKTPOCTAHUUN — YCTPOMCTBA, C MOMOLLBIO KOTOPbLIX OCYLLECTBNAETCS
CcOoeIMHEeHWE C LUMHAMMW MECTHOW CUCTeMbl COopa MOLLHOCTU.

3.61 yctaHoBKa Ha BeTep (pbickaHue) (yawing): [MoBOpOT 0CK BETPOKONECA OTHOCUMTENbLHO BEPTUKATb-
HOW OCU (TOMbKO AfS rOPU3OHTaNbHO-0CEBbLIX BAY).

3.62 ycTaHoBKa anekTpuyeckasa setposas (BOY) [wind turbine generator system (wind turbine)]: Betpo-
3HepreTuyeckas yCTaHoBKa, KOTOpasi npeobpasyeT KMHETUYECKYIO SHEPTUIO BETPA B SNEKTPUYECKYIO QHEPTHULO.

3.63 cdyHkumnmn sawutbl (BIY) [protection functions (wind turbine)]: ®yHKUMM cucTembl ynpaBneHns u
3aLUMTbIl, KOTOPbIE FAPAHTUPYIOT, UTO COCTOSHWE BAY 1 ee napaMeTpbl OCTaHyTCs B Npeaenax, onpeaeneHHbIX
NPOEKTOM.

3.64 dbyHkuuum ynpaenenua (B3Y) [control functions (wind turbines)]: ®yHkyumn cucrtem ynpasneHusi n
3aLLUWTbl, OCHOBaHHbIE HA AAHHbLIX O COCTOAHUM BIY, ee aneMeHTOB W/unun oKpy>atoLLen ee cpeabl, KOTOpble
yaepxwvaot BOY B 3agaHHbIX pabounx npegenax.

3.65 xapakTepucTuueckoe 3HauyeHue (characteristic value): 3HaueHne, umeloLlee YCTaHOBEHHYIO Be-
POSATHOCTL TOTO, UTO OHO HE OyZIET AOCTUTHYTO (T. €. BEPOATHOCTL MPEBLILIEHUS MEHBLLE UMK PABHA YCTAHOB-
NEHHOMY 3HAYEHUI0).

3.66 xonocTom xop [idling (wind turbines)]: CoctosHue B3Y, npu koTopom ee BA meaneHHO Bpallaetcs,
HEe NPOM3BOASA ANEKTPOIHEPrun.

3.67 uMknbl camoBKIKYeHUA (auto-reclosing cycle): CobbiTne ¢ nepnogom BpeMeH!, M3MeHALLMMCS
npubnuautensHo ot 0,01 ¢ 40 HECKONMbKMX CEKYHA, B TEYEHUE KOTOPbIX TOPMO3, 0CBOBOXKAEHHbIN nocne c6osi
B CETU, aBTOMAaTUYECKU NOBTOPHO BKITHOYAETCS, U NUHUS BHOBb MOAKMIOHAETCA K CETU.

3.68 yacToTta BpaweHua seTpokosneca (B3Y) [rotor speed (wind turbines)]: YactoTa BpaLleHus BeTpo-
Koreca OTHOCUTENbHO €ro ocu.

lMpumeyvyaHue

Yeon, npoxodumbil nonacmeto BK 3a eQuHUUY 8peMeHU, usMepeHHbll 8 obopomax e eQUHULY 8peMeHU unu 8
paduaHax.
[FTOCT P 51237-98, cmambsa 3.3.3.9]

3.69 wepoxoBaTrocTb NOBEPXHOCTU (roughness length) z,: SkcTpanonuposaHHasa BbICOTa, NPK KOTO-
PO CpeaHssi CKOPOCTb BETpa NPUHUMAETCS PaBHON HYMIO B NPEAMNONOXEHUU, YTO NPOdUNb CKOPOCTU BETPa
No BbICOTE MNOAYUHAETCS NorapupMuyeckomMy 3aKoHy.
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3.70 akonoruyeckue ycroBus (ycrnoBusi okpyxarowen cpeabl) (environmental conditions): Mapame-
Tpbl OKpy>XatoLen cpeabl (CKOpPOCTb BETPA, BLICOTA pa3MeLLieHusl, TeMnepaTypa, BNaXxHoOCTb U Npoyne napa-
METPbI), KOTOPbIE OKA3bIBAIOT BNUSIHUE HA OCODEHHOCTM (DYHKLIMOHMpOBaHUA BIY.

3.71 3akcTpemanbHas CKopocTb BeTpa (extreme wind speed): BenuunHa caMmoin BbICOKON CKOPOCTM
BETpa, OCpeaHEHHON 3a nepuop f C, C eXxerogHon BepoATHOCTLIO npesbiweHua 1/N («nepuog noBTOpPAEMO-
ctny — N ner).

MpumeyaHune — B HacTosAWweM cTaHaapTe nepuoabl nostopsemoctT N = 50 neT u N = 1 rog u uHTepBans!
BpeMEHHU, ANA KOTOPLIX onpegensercs cpefHee 3HavyeHue, cocTaBnsaoT £ = 3 ¢ u t = 10 MUH. YacTo NCNoNb3yeTcs LUMPOKO
N3BECTHbIA, HO MeHee TOYHLIA TEPMUH — «CKOPOCTb BbXXUBaHUA». B HacToAwem cTaHgapTe npu npoekTuposaHuu B3Y
MCMonb3yTCA 3KCTpeMaribHble CKOPOCTU BeTpa ANS OnpefieNneHns pacyeTHOW Harpy3ku.

3.72 akcnnyatauMoHHbIe npeaensl (operating limits): HaGop ycnoswii, onpeaenseMbix NPOEKTUPOB-
Lwmkom B3Y, KoTOpbIE perynupyior paboTy CUCTEMbI YNPaBNEHUS U 3aLUUThI.

3.73 anekTpuyeckana cunosas cetb (electrical power network): CoBOKYNHOCTb OTAENbHbIX YCTAHOBOK,
noacTaHUui, NUHWIA SnekTponepeaadn unu kabenei, npegHasHavYeHHas AnNS nepegadu M pacnpeaeneHus
9NEeKTPOSHEPruu.

MpuMeyaHWe — MpaHULbl pasnNUUHbLIX YacTeil 3TOI CETU ONPEAENsOTCA B COOTBETCTBUM C BIGPaHHLIMUA KpU-
TepusiMU, HanpuMep reorpadUHECcKUM pacnonoXeHNeM, NpaBaMmm COGCTBEHHOCTU, YPOBHAMU HANPSXKEHUSA U T. A.

3.74 anekTtpuyeckaa cucrema BIY (wind turbine electrical system): CoBOKYNHOCTb 9MEKTPUYECKOro
060pyaoBaHuUsi, yCTAHOBNEHHOTO BHYTPKU B3Y, B TOM uncne ee kneMmbl, yCTPOMCTBA 3a3eMneHusi, 3a3eMnsio-
LuMe nepemblvkn U CPEACTBa CBA3KM (NPOBOAA 3a3EMSIEHUA, NpeAHa3sHavYeHHble ANA 3a3eMNeHns aneKkTpuYe-
CKOWi ceTu BIY, Takke BXOAAT B ANEKTPUYECKYIO cuctemy BIY).

4 O603Ha4YEHUA U COKpaleHusi

4.1 O603Ha4YeHun

C macwrabHblin napamerp dyHkuuu Berbynna m/c
Cer KO3(PPULMEHT, YUUTLIBAIOLLMI XapaKTe PUCTUKU TYPOYNEHTHOCTU, NOPOXKAEHHON

CNOXHbIM NnaHawadgToM
Cr KO3h(PULMEHT, yUNTbIBAIOLMIA BAMAHUE a3POAUHAMUYECKOIO criefa Ha BO3AYLUHbIN

NOTOK Nepesl BETPOKONECOM
Con OYHKLUSA KOTEPEHTHOCTH
D AnameTp BETpoOKoneca M
f yacrota c!
fy NPOEKTHasi pacyeTHasi BeNMYMHA NPOYHOCTU Marepuana [-1
fy HOpPMAaTMBHAA BENUYMHA NPOYHOCTU MaTepuana [-]
Fy NPOEKTHasi pacyeTHasi BENIMYMHA CYMMAapHOI BHYTPEHHEN HArpy3ku [-1
Fy HOPMAaTMBHAsA BENUYMHA HArpy3Kku [-]
Lot pacyeTHOe 3HAYEHNE UHTEHCMBHOCTU TYpOYNEeHTHOCTM BO3AYLUHOIO NOTOKA Npu [-1

cpeaHen ckopoctu BeTpa 15 M/c, onpeageneHHon Ha 10-MUHYTHOM UHTepBane
Ha BbICOTE OCU BETPOKOneca

I apchekTUBHAA MHTEHCUBHOCTb TYPOYNEeHTHOCTU [-1
k napametp opMbl pyHKUMKU pacnpeaeneHus Beibynna [-]
K MoaucduumpoBaHHas (yHkuma beccens [-1
L MHTErpanbHblil MacLLTa® 30TPONHOIN TypOYNEHTHOCTH M
L, macurab KorepeHTHOCTH M
Ly MHTErpanbHblil MacLLTad, onpeaeneHHblin Ans k- COCTABNSIOLLEN BEKTOPA CKOPOCTU M
m nokasarenb creneHu B cbopmyne Bennepa [-1
n; NOACYUTAHHOE YUCHIO YCTANOCTHLIX LUKITOB B j-i BbIDOPKE HArpy3ku [-]
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YMCIO LMKIOB A0 paspyLUeHns Kak pyHKUMA HanpsbkeHus (unuv gedopMayuun) Ans yka-
3aHHOro aprymeHTa (T. e. xapakrepucrudeckas kpusaa S-N)

nepuoa NoBTOPAEMOCTU SKCTPEMAarbHbIX CUTYyaLmii
BEPOATHOCTb BbKMBAHUA
BEPOATHOCTHaA GhyHKLMA pacnpeaeneHus Panes, T. €. BEPOATHOCTL TOrO, 4To V <V,

BEPOSATHOCTHAA (PyHKUMA pacnpeaenexnusa Benbynna

BEnuYMHa NPOEKUUU BEKTOpa pasgeneHuns

YPOBEHb HanpsXeHusa (aedopMauumm), 3aBUCALLMIA OT NOACYUTAHHOIO YMCHa LUKIOB B
i~ BbIBOpPKE

CrekTpanbHasa NOTHOCTb SHEPTMM NPOLOSILHON COCTaBnAIoLWEN TypOyNneHTHbIX Nynbcaumni
OAHOMEPHbI CNEKTP COCTABNAIOLLEN BEKTOPA CKOPOCTU

CcOo6CTBEHHOE 3HAYEHNE BPEMEHM MOPLIBA

Bpemsa

CKOpOCTb BETpa

CKOpPOCTb BETPA Ha BbICOTE Z Haj YPOBHEM 3eMMnu

cpefHee 3HayeHne CKOpoCTU BETpa

BESIMYMHA SKCTPEeMarsibHOro KOrepeHTHOro NopbiBa Ha BCEW NoLaamn, OMeTaemMon
BETPOKONECOM

oXxugaemas 9KCTpemMarnbHasi CKOpOCTb BETpa (CPeaHss 3a TPU CeKyHAbl) C NepMoaOoM
nostopsiemocTn N net, V4 u V50 — ¢ nepuopamu nosropsiemoctu 1 rog u 50 net
COOTBETCTBEHHO

BENMYMHA CKOPOCTU MOpPbIBA BETPA Ha BbICOTE OCU BETpOkKoneca

CKOpOCTb HaberaloLLero BO3ayLLHOM MOTOKA Ha BLICOTE OCK BETPOKOMECA
MUHUMarbHaa paboyasi CKopoCTb BETPA

npeaenbHas BENUUMHA CKOPOCTM BETPA B MOAENU pacrnpeaerieHnsi CKopocTu BETpa
MakcuManbHas pabodas CKopoCTh BETpa

HOMMHANbHAas CKOPOCTb BETPa

pacyeTHas CKOpoCTb BETpa

NPOAONbLHAA COCTABMAIOLLAA BEKTOPA CKOPOCTH, ONPEAENnsIoLIas NepexoHbIin NpoLecc
ANS rOpPU3OHTAnNBHOIO caBura

NpoaonbHas COCTaBNAIOLLAsA BEKTOPA CKOPOCTH, ONPEAENIoLLas NepexoaHbli NpoLecc
NP1 3KCTPEMarnbHOM MOopbLIBE U CABUrE BETpPa

KOOpAMHATLI CUCTEMbI, UCMONb3YIOLLMECH AN ONUCAHWUA BEKTOPHOTO MONsSi CKOPOCTENA:
BOONb BeTpa (MPOAONbHbIX), nonepek BeTpa (60KOBLIX) M NO BbICOTE (HOPMarbHbIX) CO-
OTBETCTBEHHO

BbICOTA OCM BETPOKONECAa Haj NOBEPXHOCTHIO 3€MIH
6a30Bas BbICOTA HA/l YPOBHEM 3EMIN

napamertp LepoxXoBaToCTU NOACTUNAOLEN NOBEPXHOCTU AN NOCTPOEHUS norapudmm-
yeckoro npodunsa setpa

nokasarens cteneHu ans yHKUMK, onuceiBatowen npoduns BeTpa
napameTrp B MOAENU 3KCTPEMarnbHOro U3MEeHEeHUs1 HanpaeneHusi
KO3pPULMEHT Bapraumm

raMMma-pyHkumna

napuuanbHbiii K0achduUMeHT 6e30MacHOCTM NO Harpyskam
napuuanbHblii koachduLmeHT 6€30NacHOCTM ANs Matepuana

m/c

m/c
m/c
m/c
m/c
m/c
m/c
M/
m/c

Mm/c
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Yn napumanbHeli KOIpduULUUeHT 6e30MacHOCTH, YyUUTLIBAIOLLUIA NOCNEACTBUS OTKa3a

00 nepexoHbli NPOLEcC U3SMEHEHNA HanpaBneHusa BeTpa rpaa
8g Yron MakCMManbHOro OTKMOHEHUS OT HaNPaBNEeHUsi CPEAHEN CKOPOCTM BETPA B Cry4ae nopbisa rpaa
B, BEMUYMHA IKCTPEMAanbHOro M3MEHEHWUA HaMpPaeneHns BeTpa rpaa
Aq NPOAONbHLIA MacwTad TypOyneHTHOCTU BO3AYLLHOMO NOTOKA, ONpPeAEeneHHbIR Kak Anu- M

Ha BOMHbI, NpU KOTOpOI 6espasmepHasn CnekTpanbHas NIOTHOCTb SHEPTUU NPOAOILHO
cocTaBnsiioLLel ckopocTy fS, (f/c? pasHa 0,05

5 pacyeTHOe cpefHee KBaJpaTU4ecKoe OTKNOHeHne TypOyneHTHOCTM Haberalowero Bos- Mm/c
JYLUHOrO MOTOKa

5 3hPEeKTUBHOE pacCUETHOE CpeaHEeKBaapaTUHECKOe OTKIOHeHUe TypbyneHTHOCTHU Habe- Mm/c
off raloLiero BO3AyLLHOFO NOTOKA

Cwake cpeAHee KBajpaTn4eckoe OTKNOHeHWe TypObyneHTHOCTU B a3p0OAMHaMUYECKOM crieae m/c

5 MakcumMarnbHOe cpeaHee KBaapaTudeckoe OTKMoHeHue TypOyrneHTHOCTU B LIEHTpe a3po- Mm/c
T JMHAMUYEeCKOro cneja Ha ocu BeTpokoneca

5 cpeaHee KBagpaTu4eckoe OTKNOHEHME PacHeTHOro CpeaHero KBaapaTudeckoro oTkno- m/c
o HeHus TypOyNeHTHOCTU Haberatowero BO3AyLWHOro NOToka

o4 cpefHee KksagpaTu4eckoe OTKNOHeHWe NPOAONbHON COCTaBASIOWENn CKOPOCTH BETPA Mm/c

Gy cpefHee KBagpaTudeckoe OTKNoOHeHne 60KOBOI COCTABNAIOLWEN CKOPOCTU BETPA m/c

O3 cpegHee KBaapaTu4ecKoe OTKNIOHEHME HOPManbHOW COCTaBNAIOLWEN CKOPOCTM BETPa Mm/c

E( ) oxujaemas BenuuuHa napamerpa B ckobkax

Var{ ) Bapuauma napameTpa B ckoGkax

4.2 CoKpaweHusa

A A) aBapuiiHbii (Npu onpeaeneHnun KoadpdpuumeHToB 6e3onacHoCTH)

B3Y BETPOIHEPreTu4ecKas yctaHoBka

M3B (EWM) moaenb 3KCTpeMarnbHOW CKOPOCTH BETPa

H N) HOpPMAanbHbIN Criy4an HarpyxeHus (ans napumanbHbiX K03 duuMeHToB 6e30NacHOCTH)

HMT (NTM) moaenb HopManbHOW TypOyNeHTHOCTH

HMB (NWP) moaenb HopManbHOro npoduna seTpa

MNCH (DLC) npoeKTHbIW Criydyan Harpy>XeHus

Yy F) YCTanoCTHOE Harpy>eHue

3VH (EDC) akcTpemansHoe usMeHeHne HanpasneHus

OKH (ECD) 9kcTpemanbHblil KOrEPeHTHbIA NOPLIB C U3MEHEHUEM HanpaBneHus
OMT (ETM) akcTpemanbHas Mogenb TypbyneHTHOCTH

OPMN (EOG) akcTpeManbHas BenuyuHa nopbiea pabovero CoCToaHUA

3CB (EWS) akcTpeManbHbli CABUI BO3AYLUHOTO NOTOKA

S S cneumanbHbli Knacc 6e30MacHOCTH

T M Harpy3ku npu TpaHCNopTMPOBaHUWN U BO3BEAEHUU
I (8)) npeaenbHbIe Harpy3ku

MC Memeoposioau4eckas cmaHyus

MHL mMemod He3asuCUMbIX WIMOPMO8

oc poeKkm opeaHu3ayuu cmpoumenscmea

P npoekm npoussodcmea pabom

crad cucmema eeHepuposaHuUs 31eKmMposHepauu
CCbT cucmema cmaHdapmos 6e3onacHocmu mpyda
Crm cucmema nepedadu MowHocmu

Tpumeyanue — BHacmoawem moduguyuposaHHom cmaHOapme He UCMONb3YoMmCcs COKpaleHus, npucym-
cmeyiowue 8 aHenulickoll eepcul QoKyMeHma:

a.c. alternating current  nepemeHHsId MoK

d.c. direct current OCMOSAHHBIT MOK,
maK KaK 8 mexHUYeCKOM PYCCKOM A3biKe MaKue COKPaleHUs He NPUHAMSbI.
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5 OcHOBHbIE NONOXeHUs

5.1 O6wue TpeboBaHunA

TexHuyeckue ycnosusi U TpeboBaHus aAnst o6ecneyeHnsi HaAeXXHOCTU KOHCTPYKLMW, MEXaHUYECKUX,
3MEKTPUYECKUX CUCTEM U CUCTEMBI yNpaBneHuss BOY npuBeaeHbl B NEPEUNCEHHBIX HIKE pasaenax. [laHHoe
noapobHoe onucaHue TpeboBaHUi OTHOCUTCA K NPOEKTUPOBAHUIO, NPOU3BOACTBY, CTPOUTENLCTBY, PYKOBOA-
CTBaM Mo 3KCnnyaTauum u TexHuieckomy obecnyxmeanuio BOY u cBsisaHHOMY ¢ 3TUM npoLieccy obecneveHus
kavecTBa. B naHHOM cTaHaapre yuteHbl Takke TpeboBaHnA 6€30NacHOCTH, NONYYEHHbIE B Pe3ynbTaTe OnbiTa
CTPOMTENBLCTBA, IKCMIyarauum n TeExXHu4eckoro obcnyxmsatus B3Y.

5.2 MeTtoaonorua NnpoeKkTUpPoOBaHUA

[ns onpeaeneHust paCHETHbLIX HAarpy30K AOIDKHO ObITb MCNONbL30BAHO CTPYKTYPHOE AMHAMUYECKOE MoAe-
NMpoBaHue, KOTOPOE AOIDKHO UCMOSNb30BaTLCA AN ONpefeneHns Harpy3oK, BO3HUKAIOLLUX NOA BO3AEeNCTBUEM
BETPa B 3a1JaHHOM 1Mana3oHe CKOPOCTE, yunTbiBaTh TYpOYNEHTHOCTL BO3AYLUHOIO MOTOKA, NPOYne xapakre-
PUCTUKU BETPA, ONpeaeneHHbIe B pasaene 6, u NPOeKTHbIE COCTOSHUSI KOHCTPYKLIMIA, ONUCaHHbIE B pasaene 7.
JomiHbl ObITb PACCMOTPEHBI BCE XapakTepHblE KOMOUHALMM BHELUIHUX BO3AEWUCTBUIN U NPOEKTHLIX COCTOAHUN.
MuHuManbHbIA Habop Takmx KOMOUHALMI onpeaeneH B JaHHOM CTaHAapTe Kak «BapuaHTbl Harpy>xeHus».

J[aHHble nonHoMacLwTabHbIX UCnbITaHU BOY pekomeHayeTcsa UCnonb30BaTh ANA YBENUYEHUS CTENEHN
HaAEXHOCTU NMPOEKTHbLIX NAPaMETPOB U BENUYUH, A TAKKE AN NOATBEMKAEHUSA COOTBETCTBUA CTPYKTYPHbLIX
AMHAMUYECKUX MoAernen u NPOEKTHbIX COCTOSIHUM.

MoaTBepxaeHue COOTBETCTBUSI KOHCTPYKLUUM PEKOMEHAYETCS1 BbIMOJNHATL pacdeTamMu u/unu ucnbita-
Huamu. Ecnu pe3ynbrarbl UCMbITAHUIA UCNONbL3YIOTCS AN TaKOro NOATBEPKAEHUS, TO BENUYUHbLI (pakTOpOB
OKpy>KaloLLen cpefibl, HAabnAALMECS B NPOLIECCE UCTILITAHUNA, AOMKHBI ObITh NPEACTABNEHbI B JOKYMEHTa-
LUK ANS OTPaXKEHUs1 X BIIMSAHMA HA XapaKTepHbIe 3Ha4YeHUs1 NapamMeTpoB U NPOEKTHbIE COCTOSHUSA, YCTAHOB-
NeHHble B HACTOALLEM cTaHaapTe. Beibop npoBepsieMbIX YCMOBUIA, BKIIOYASA KOHTPOSbHLIE HArpy3Ku, AOMKEH
YUYUTbIBaTb COOTBETCTBYHOLUME KO PULMEHTb 6€30NacHOCTU.

5.3 Knaccbl 6e3onacHocTtu B3Y

B3Y gomxkHbl 6bITb CNPOEKTUPOBAHLI B COOTBETCTBUM C OAHUM U3 ABYX NPUBEAEHHBIX HWXE KNaccoB
Ge3onacHocTu:

- HOpMankbHbIii kKnacc 6e3onacHOCTM NPUMEHSIETCA Torga, Korga otkas obopyaosaHuss B3Y c¢Bsi3aH ¢
PVUCKOM HAHECEHUs! TENECHOTO NOBPEXAEHUA UMM MOXET NMPUBECTU K COLMANbHLIM UKW SKOHOMUYECKUM MO-
CneacTBUAM,;

- cneunanbHbliA knacc 6e3onacHOCTM NpPUMEHsieTCs Toraa, koraa TpeboBaHusa GesonacHocTu onpeae-
NAKTCS B COOTBETCTBUM C MECTHLIMU HOPMaTUBHBLIMM akTamu u/unu TpebosaHnamn 6e3o0nacHoCTH, KOTopbie
COrnacoBaHbl MeXay U3roTOBUTENEM U 3aKa34MKOM.

MapuuanbHble k03 huymneHTsl 6e30nacHoCTM ans BAY HopmanbHOro knacca 6e3onacHocTu, onpeae-
NeHbl B 7.6 HacTOALLEro craHgapra.

MapuuanbHbie kK03dhuumeHTbl 6e3onacHocTn ana BAY cneuymanbHoro knacca 6e30nacHOCTU AOIDKHbI
ObITb COrmacoBaHbl MEXQy U3rotToBuTeNem 1 3akasinkom. BAY, cnpoekTMpoBaHHas B COOTBETCTBUU CO CreLU-
anbHbIM Knaccom 6e30MacHoCTH, siBnsieTca BAY knacca S, kKak 3TO YCTAaHOBMEHO B 6.2.

5.4 KavyectBO B3Y

KauectBo BJY siBNAeTCA uHTErpansHbIM nokasarenem u 06ecneynmBaeTca Ha stanax NpoeKkTupoBaHus,
3aKynok, Npou3BoACTBa, NOCTaBKU, BO3BEAEHUSA, SKCNnyaTaLuum u TEXHUYeCcKkoro obcnyxusanuna kak B3V, Tak
1 BCEX €€ KOMMOHEHTOB.

Cucmema obecneqeHus kadecmsa 00DKHa coomeemcemeosamb mpebosaHuam FOCT P MCO 9001 u
OCT P 1CO 9004

5.5 Mapkuposka B3Y

Kaxcgasi BOY gomkHa uMeTb MapkupoBKy. MapkupoBka AomkHa ObiTb BbINOMHEHA YETKO U pa3bopymBo
HECMbIBAEMO KPACKOI Ha XOPOLLO BUAHON YacTu BAY. MuHMManbHbIi 00beM ykasbiBa€MOW MHDOPMaLMK:

- cTpaHa u hmpmMma-u3rotosutens BIY;

- MOZESb U CEPUIHBIN HOMED U3 ENus;

- KnnMmatn4veckoe UCNornHeHune,

1
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- AaTta U3roToBNEHUS;
- HOMWUHanNbHas MOLLHOCTb;
- GasoBas CKOpoCTb BeTpa V,p M/C;
- paboumit AnanasoH CKOPOCTM BETPA Ha YpOBHE ocu BeTpokoneca V,, — V, ..
- pabouyunn gnanasoH Temnepartyp;
- knacc 6esonacHocTn B3Y B cooTBETCTBMM C Tabnuuen 1;
- HOMUHanNbHOE HanpsHXeHue 1 ToK Ha knemmMax B3Y ¢ ykazaHuem ananasoHoB;
- 4yacToTa ToKa Ha knemmax BAY unu guana3oH M3mMeHeHus 4acToTbl, €CNM HOMUHANbHOE OTKMOHEHWe
npesblwaet 2 %.
B yucnie dononHumernesHbix 0aHHbIX criedyem ykasamb:
- MaxKcumaribHyIo maccy 6auwiHu;
- MaxkcumaribHyI0 8bICOMY OCU 8empoKoneca;
- npedesibHo 00nycMuUMyto CKOpOCMb eempa;
- omemaemyro niouwjadb 8eMpPOKoeca;
- Konu4decmeo nonacmed;
- OnuHy nonacmu.

M/C;

lMTpumedyaHue — [aHHaa uHpopmayus Heobxoduma Ons opaaHu3ayuu pabom o mpaHcrnopmuposaHuro U
8o3sedeHuio BOY.

Mapkuposka B3Y, npedHasHa4eHHbIx 051 ycmaHoeKu e palioHax KpaliHezo Cesepa u mpydHodocmyii-
HbIX palioHax, 00mKkHa yYumbieams ronoxeHus NOCT 15846,

6 dPakTOpbI OKpyXKarouen cpeabl

6.1 OCHOBHbIE NOSIOXKEHUA NPU yueTe (PAKTOPOB OKpYXKakuwen cpeabl

dakTOpPbl BHELLHEN OKPY>XAIOLLEen cpefbl, ONUCAHHbIe B JaHHOM pasgene, AOMKHbl ObiTb yYTeHbl Npu
npoekTupoBaxHum BAY.

Ha B3Y B034eMCTBYIOT (DaKTOPbI OKPY>KalOLLEN Cpeabl U 3MNEKTPUYECKUe Harpy3ku, KOTOpbI€ BAUSIOT Ha
NPOLIECCHI HArPY>XEHUS ANEMEHTOB KOHCTPYKLMM U OTPAXKAKOTCS Ha CPOKe CMyxObl M MPoLEecce ee akennya-
Tauuu. ins obecneyeHus Haanexallero ypoBHS HaaeXHoCT 1 6e30nacHOCTU B NpOLECCe NMPOEKTUPOBAHUS
HeobBXx0aMMO y4ecTb (haKTOpbl OKpyXKatoLlel cpeabl, PEXUMbI AMEKTPUYECKMX Harpy3oK U XapaKkTepucTukn
FPYHTOB, KOTOPbIE AOMKHbI ObiTh AETaNbHO U3NOXEHbI B MPOEKTHON JOKYMEHTaUUN.

dakTopPbl OKPY>KaoOLWEn cpeabl NoapasaensoTca Ha peXMMbl BETPa U npoune hakTopbl. SNeKTpudeckne
peXxmmbl 06YCNOBMNEHbI PEXMMAaMKU CETU NOAKMIOYEHNUS. XapaKkTepPUCTUKN TPYHTOB YHUTLIBAKOTCS MPU NPOEKTU-
poBaHuu pyHaameHToB BAY.

Kaxxabli BUA (pakTOpOB OKpYXXaloLLen cpelbl Noapasgensderca Ha HOpMarsbHbIA U 9KCTPEMarnbHbIN.
HopmaneHsle dakTopel rmaBHbIM 06pasom 3aTparvBaioT NPOLECChl NOBTOPHO-NEPUOAUYECKOTO HATPYXKEHUS
3MEeMEHTOB KOHCTPYKLUU, B TO BPEMS Kak SKCTpemarnbHble akTopbl NPEACTaBASAT PeAKUue NPOEKTHblE COo-
CTOAHMA. MPOEKTHbIE CnyYyan Harpy>XeHUsi JOIKHbI COCTOATH M3 MOTEHUMANLHO ONAacCHbIX KOMOMHAUMA 3TUX
dhakTopoB C pexxkmuMmamu akcnnyarauum BAY n gpyruMu npoekTHbIMU CryvasmMu.

CTpyKTypHas LenocTHoCTb BOY B nepByto ovepedb 3aBUCKT OT pexXMMoB BETpa. MNpoune hakTopbl OKpy-
XKAKLLEN cpeabl Takxke BNUAIOT HA KOHCTPYKTUBHbIE 0COBEHHOCTM BJY, Takne kak dyHKUMU CUCTEMBI YNpaB-
TNEeHUs1, CPOK Cry>Obl, NPOLECCHI KOPPO3UK U Tak Jarnee.

HopmarnbHble n akcTpemarnbHble pakTopbl, KOTOPbIE AOMKHbI ObITb PACCMOTPEHBI NPU NPOEKTUPOBAHUN
B3Y B COOTBETCTBUM C KNACCOM €€ 6e30MacHOCTH, YCTAHOBMNEHbI B NPUBEAEHHbLIX HUKE MOAMYHKTAX.

Bbibop BAY 0na kKoHkpemHol nnowadku pasmeweHus Ha mecmHocmu OormkeH 6bimb rpou3seedeH Ha
OCHOBE POBEPKU COOMEEMCMeuUs MEeXHUYECKUX xapakmepucmuk BOY eemposbiMm pexxumam U npoYum ¢hak-
mopam okpyxarouieli cpedbl, xapakmepHbim 0r1g 0aHHoU rinouiadku.

6.1.1 Knumamu4deckoe ucnosniHeHue B3y

lpu knaccugpukayuu BOY HE0b6X00UMO yyumbieamb KIUMamu4ecKoe UCMOSIHEHUE.

ObopydosaHue BOY omeuecmeeHHO20 rnpoudsodcmea O0IKHO Bbimb U320MOe6/IEHO 8 KITUMamu4ecKkoM
ucrnionHeHuu: Y, YXIT u T, kamezopull pasmeuwieHus 1, 1.1, 2 u 2.1 no NOCT 15150.

1o NOCT P 51991 B3Y JormkHbi doriyckame 8 rpoyecce akcrilyamauuu eo3delicmeus:

- 00051 UHMEHCUBHOCMBIO 3 MM/MUH 01151 yCrmaHOB8O0K U azpeaamos ucrnonHeHuld Y u YXJ1, uHmeHcus-
HOCMbIO 5 MM/MUH — Onst ucnonHeHus T;

- CHeea, pocbl, uHes, epada u 2ononieda 051 yemaHo80K U agpeeamos ucrnonHeHull Y u YXIT1;

12



FOCT P 54418.1—2012

- conHeyHol paduayuu ¢ pacyemHoll uHmeaparnbHOU NoeepPXHOCMHOU MIOMHOCMbIO Me08020 o-
moka (sepxHee paboyee 3Hayenue) 0o 1125 Bm/m?;

- COJIIHO20 MyMaHa U riiecHesbIx 2puboe 0ns ucronHeHusa T;

- 8030yxa 3aMnbUIEHHOCMbIO He 6onee 2,5 a/M3 dns ucnionHeHuii Y, YXI1, T:

- eempa CKopocMmblio npu 08yXMUHYMHOM Fopblee He MeHee 50 m/c;

- memnepamypbl 8030yxa, He MeHee:

- Munyc 50 °C — 0na B3Y ucnonueHus YXIT;

- MuHyc 30 °C — 0ns BOY ucnonHeHus Y;

- MuHyc 10 °C — 0ns BOY ucnonHeHus T.

I1pumeuyaHue—lpu zononede onyckaemcs ocmaHos eempoazspeaama 0ns ydaneHus nboda.

B3Y Odonyckaemcs pa3mewamb Hald yposHeMm mopsi 00 2000 M. 3Ha4eHUs1 CHUXEHUS MOWHOCMU 3a
cyem u3meHeHus omHocmu e030yxa G0smKHbI ObIMb yKa3aHbl 8 MEXHUYECKUX YCrI08USX U UHCMPYKYUSX Mo
aKcnnyamauuu BOY KOHKpemHbIX murios.

6.2 Knaccbl B3Y

Mapamerpsbl OKpy>KaloLLen cpeibl, KOTOPbIE AOMKHbI ObiTb PACCMOTPEHBI NPU NpoeKkTUpoBaHun B3Y, 3a-
BUCAT OT npeanonaraemoi nioLwaakm pa3meLLeHUs unu Tuna nnoLwaaku ana ycraHosku BIY.

Knaccbi BOY onpedernsaiomces cKopocmbio eempa, rnapamempamu, onucbisarouwiumu mypoyneHmHocms,
u mpebogaHusMu HalexHocmu.

MpuBepenHas B cranpapre knaccudukauus BIAY yunTbiBaeT GONbLUMHCTBO CNyYaeB, BO3HUKAIOLMX B
npakTuke NPOEeKTUPOBaHUSA. 3Ha4YeHUs1 CKOPOCTEN BETPA U NapaMeTpoB TypOYNeHTHOCTU, NPUBEAEHHbIE B Ta-
6nuue 1, aBnsAoTcs 6a3oBbIMKM ANS FPYNMOBOIO ONMCAHUSA NNOLAAO0K, COOTBETCTBYIOLLMX KaXKaoMy Knaccy BIY.

OnpeaeneHne npuHaanexxHoctu BAY Kk onpegeneHHOMY Knaccy OCYLIECTBNSAETCA B COOTBETCTBUM C
NPOEKTHLIMU MHTEPBAaNaMm CKOPOCTEN BETPA U napameTpamu TypOyneHTHOCTU. Kaxkabli knacc BeTpoarpera-
TOB MPUMEHUM K LUMPOKOMY CMEKTPY MIOLLAA0K, UMEIOLLMX CKOPOCTU BETPA WU NapameTpbl TypOyneHTHOCTH,
COOTBETCTBYIOLLME 3HAYEHUSIM paccMaTpuBaeMoro knacca. B tabnuue 1 npeacrasneHbl BeNMYMHbl 6a30BbIX
napamMeTpoB, KOTOPbIE ONPeAensaioT NpuHaAnNexHocTb BAY k knaccy |, Il, Il unn S. B ToM cny4ae, koraa Bbl-
AIBMNEHO Hanuuue Gonee KECTKUX PEXMMOB BETPA, YeM 3TO NPeaycMoTpeHo B Tabnuue 1, unu Tpebyercs
obecneyeHune cneumanbHbIX YCrnoBuii 6e3o0nacHoOCTU cornacHo 5.3, a maicke pacuiupeHue memrnepamypHbiX
uHmepsanos akcrnnyamayuu, Heo6xoaMMO Ha3HauUTbL knacc 6e3onacHoCTu S.

MpoekTHbIe NnapameTpsl BAY ans knacca S fomkHbl 6biTh BbIGPaHbI NPOEKTUPOBLLMKOM U OTPaXKeHbI
B MPOEKTHOW AOKYMeHTauuu. [na Takux crny4yaes Benu4uHbl NApamMeTpoB, BbIOpaHHbIE Ansi NPOEKTUPOBAHUA
B3Y, 80MKHbI ObITb HE MEHEE XXECTKUMU, YEM OXUAAEMbIE NAapaMeTPbl BHELLHEN OKpYXatoLLei cpeabl.

B3Y, nmetoLime napameTpbl B COOTBETCTBUM C knaccamu |, 1l n 111, He npeaHa3HayeHbl Ans pasmeLleHus
B MOP€ Unu B 30HaX TPOMMYECKUX LUTOPMOB, YParaHoB, LMKIMOHOB U TandyHOB. [N nepeyncneHHbIX yCnoBui
AOIMKHBI BbITb UCNONb3oBaHbl BAY knacca S.

Ta6nuya1—PacyeTHule napameTpsl knaccos BOYY

Knacc B3Y I I n S
Vo (M/C) 50 42,5 37,5 3HaueHUs pacyeTHbIX NapaMeTpoB
e 0.16 Ha3Ha4aloTCs MPOEKTUPOBLLUKOM
B per(5) 0,14
C (9 0,12

3HayeHus napamMeTpoB NpUBEAEHLI K OCU BETPOKONECA.

I, I, Il — HOpManbHbIE Knaccel B3Y;

S — cneumanbHbIi KNacg;

A — nogknacc B3Y ans noBbILLEHHON TYpOYNEHTHOCTH;

B — noaknacc B3Y ana ymepeHHOW TypOyneHTHOCTH;

C — noaknacc BOY ans HU3KOro ypoBHA TypOYNeHTHOCTH;

1) CpepHssa ronosas ckopocTh BeTpa B AaHHOI pefiakLu cTaHaapTa 6onee He NPUBOAUTCA B Tabnuue 1 B kadecTBe
6a3oBoro napametpa Ans knaccucukauum BI3Y. CpefHue rogoBble 3HaYEHUS CKOPOCTEN BETpa ANsi NPOEKTUPOBaHNSA
B3Y, cooTBeTCTBYIOLME YKa3aHHbLIM KilaccaMm, ONpegensiioTcs B COOTBETCTBUU C BblpaxeHuem (9).
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I,ef“ — pacYeTHOE 3Ha4YEHNE UHTEHCMBHOCTU TYPOYNEHTHOCTU BO3AYLUHOIO NOTOKA NPU CpefiHel CKOpo-
ctn 15 m/c, onpegeneHHon Ha 10-MUHYTHOM UHTEpPBane, Ha BLICOTE OCU BETPOKONECa.

[ns nonHom xapakTepucTUKN BHELLHMX YCROBUIA, UCMONb3yEMbIX NPYU NPOEeKTUpoBaHun BAY Hopmanb-
HbIX KNaccoB (B COOTBETCTBUM C Tabnuuei 1 ot /4 Ao /Il ), AOTDKHBI ObITL AOMOSHMTENBHO MCNOMNL30BaHbLI Ma-
paMeTpbl, BEMUYMHBI KOTOPLIX YCTAHOBMEHbI B NyHKTax 6.3, 6.4, 6.5 HacTosLwero craHaapra.

Cpok cny>x6bl BOY HOpManbHbIX KNaccoB — He meHee 20 ner.

Onsa BAY knacca S npou3BoauTeNb B NPOEKTHOW AOKYMEHTALUMWU AOMKEH NPUBECTU ONUCAHUE NpuUMe-
HEHHbIX MOAenen U ykasaTb BENuU4uMHbl MPOEKTHLIX NapaMeTpoB. ECnu NpuHATBEI MOAENU, ONMUCAHHbIE B N. 6
HaCTOALLEro craHgapra, TO AOCTATOYHO yKasaTb BenuuuHbl napameTpos. [NpoekTHast AokymeHTauus BI3Y
Knacca S gomkHa cogepatb AaHHble, MePEeYUCNEeHHbIE B MPUMOXEHUN A HACTOSILLIErO CTaHaapTa.

CoKpaLleHusl, NnpuBeAeHHbIE B 3arofoBKax OCTamNbHbLIX MOAMYHKTOB AAHHOINO pasfaena, UCnonb3yloTcs
AN ONUCaHUA PEXXMMOB BETPA ANl NPOEKTHLIX CITy4aeB Harpy<eHusl, onpeaeneHHbIX B 7.4,

6.3 PexumMbl BeTpa

B3Y pomxHa obecneunBarb HaaexHoe n 6e3onacHoe hyHKLMOHUPOBAHUE NPU PEXUMAX BETPA, COOT-
BETCTBYIOLLMX BbIOPAHHOMY Kraccy.

PacueTHble napameTpbl PEXXMMOB BETPA AOMKHbI ObITb NOAPOOHO OTpaXeHb! B NPOEKTHOW AOKYMEHTa-
uun BIY.

PexxuMbl BeTpa ans obecneyeHus 6e30nacHOCTU 1 ONpeaeneHnsa CUSI0BOro BO3AENCTBUA HA 3NEMEHTbI
KOHCTpyKuun B3Y pa3sgensiorcs Ha HOpMarnbHbIE PEXUMBI BETPA, KOTOPbLIE YacTO CAy4aloTCA B TEYEHWE HOp-
MarnbHOM Jkcnnyarauum B3Y, n akcTpemanbHble pexuMbl BETPa, KOTOPbIE UMEIOT NePUoabl NOBTOPAEMOCTHU
1 rog n 50 ner.

Pexxum BeTpa onpeaenseTcs COMETaHUEM NOCTOAHHOTO OCPEAHEHHOrO BO3AYLUHOTO NOTOKAa C NepeMeH-
HbIM pac4eTHbIM NPOdMEM NMOPbLIBA BETPA UMK C TYpOYNEeHTHOCTLIO. BO Bcex cnyyasx 4OmkHO ObITb paccMo-
TPEHO BMUAHWE OTKNOHEHUS OCPEAHEHHOro MOTOoKa (aanee cpefHuin NOTOK) OTHOCUTESNIbHO rOPU3OHTaNbHON
NNOCKOCTU A0 8°. 3TOT yron OTKIOHEHUA NOTOKA NPUHUMAETCA NOCTOSAHHLIM NO BLICOTE.

BblpaxkeHne «TypbyneHTHOCTb» 0603HAYaeT CPeAHIO BEMMUMHY CNy4YaiHbIX U3MEHEHUIN CKOPOCTU Be-
Tpa B TedeHne 10 MuH. B ToM cnyyae, korga ucnosnb3yerca mogaenb TypOyneHTHOCTH, OHa (MoAenb TypOyneHT-
HOCTM) AOM¥KHa YyUYMTbiBaTb U3MEHEHNSA CKOPOCTU BETPA, CABUIOB M HanpaBneHUs U NO3BONSATb BbINOMHEHME
CTaTUCTUYECKOW BbIOOPKM B MEHAIOWMXCH ceveHusX. Tpu COoCTaBnsaiolme BEKTOpa, OnucbiBalowme TypOy-
NEHTHOCTb, ONMPEAENsOTCA Kak:

- NPOAOIIbHAasA COCTaBMAIOLLAA — NO HAMPAaBIEHMIO CpeAHeENn CKOPOCTU BETPA;

- DOKOBas COCTaBMAIOLLASA — rOPUM3OHTANbHO U NEPNEHANKYNSIPHO K NPOAONbLHOM COCTaBNSIIOLLEH;

- HOpMarnbHasi COCTaBMAIOLWAA — MEPNeHAUKYNSIPHO K NPoaonbHOW U GOKOBOW COCTABMSIOLIMM, T. €.
UMeeT OTKMOHEHWE OT BEPTUKANW Ha yron OTKMOHEHUS CpeaAHero noToka.

[na HopmanbHbIX knaccos B3Y cnekTpantHasd NnoTHOCTb MOLHOCTU BEKTOPHOIO MONS CKOPOCTEN Be-
Tpa, MCnosnb3yemas B MOAENU TYpOyNneHTHOCTH, AOKHA YAOBNETBOPATL CREAYIOWMUM YCIIOBUSAM:

a) cpeaHee KBaapaTUHecKoe OTKIOHEHUE NPOAOsibHOM COCTaBAAIOWEN CKOPOCTU BETPA G, M/C, NPUHK-
MaeTcs NOCTOAHHBLIM MO BbICOTE U onpegensierca B 6.3.1.3, 6.3.2.1, 6.3.2.3; cocrasnawowue, nepneHaukynsap-
Hbl€ K CpPeAHEeMy HanpaBneHWIo BO34YLLHOMO NOTOKA, AOMKHbI UMETb CNeyIoLME HAMMEHbLUNE XapaKTepHble
OTKNOHeHus2

- BOKOBas cocTaBnALLLASA: 0,2 0,704;

- HOpMarbHas COCTaBNAIOLAS: 632 0,50,

) NpogonbHbIi MacwTab TypOyneHTHOCTM BO3AYLLHOMO NOTOKA A4 Ha BLICOTE OCM BETPOKONEca Z Bbi-
paxaeTcs 3aBUCMMOCTbIO:

A= 0,7z z<60mMm
""l42m z>60m ° ©)

B 3aBMCUMOCTM OT 4aCTOThI B MHEPLMOHHOM 061acTH (BbICOKas YacToTa) CNeKTPanbHble NOTHOCTM 3Heprun
Tpex OpToroHanbHbix coctaensaowmx S, (f), Sy(f), Sz . M2/C, AOIDKHBI MOCTENEHHO NPUBIMKATLCS K (OYHKLMAM:
-2/ -5
_ 2
S1(f)=0,0507 (A1 / Vhyp) % A ®)
) B HacTosLeM cTaHfapTe l,ef ONPEnensaeTcs Kak CpefiHee 3Ha4YeHne, a He Kak xapaKTepHoe.

2 [eitcTBUTENbHbIE 3HAYEHUS 3aBUCAT OT BbIGopa Mogeny Typ6yneH'rHocm n TpeboBaHui pasaena 6.
14
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S3(1)= S5 ()= 31(1); Q

B) AONYCKAeTCsi UCNOMNb30BaTh OOLUENPU3HAHHYIO MOAEnb Ans ONUCaHUSA KOrepeHTHOCTU, onpeaens-
€MYI0 COBOKYMHOW BENWYMHOW B3aMMHOW CMEKTpanbHOW NMOTHOCTM MPOAOMbHLIX COCTaBMAOLUX BEKTOpA
CKOPOCTU, AENEeHHON Ha aBTOCNEKTPanbHYIO (DYHKUMIO B MPOCTPAHCTBEHHO YAANeHHbIX TOYKaX NMOCKOCTH,
HOPMAanbHOW K MPOAONLHOMY HanpaBneHuio.

PekomeHAayeTCs UCNONb30BaTb YHMBEPCANbHYO Mogenb MaHHa Ans TypOyneHTHOCTM B MOTOKE CO CABU-
roM, KOTOpasi yOBNETBOPAET U3NOXEHHbIM TpeGoBaHUAM (NpunoxxeHue B). [ipyras 4yacto ucnonsdyemas Mo-
aenb — mogens Kaiimana, kotopas yaoBneTBOpsieT STUM TpeGoBaHUAM, TakKe NPUBEAEHA B NPUOXKEHUN B.

Wcnonb3oBaHue Apyrmx Moaeseil AOrKHO ObiTb 060CHOBAHO, Tak Kak BbIGOP MOAENU CYLLUECTBEHHO BNU-
AI€T HA BENIMYMHY NPOEKTHBIX Harpy3oK.

6.3.1 HopmanbHble pexxuMbl BeTpa

6.3.1.1 Mogenb pacnpeaeneHna CKOpoCTU BETpa

BuiGop Moaenu pacnpeaeneHus CKOpOCTH BETpa OKa3blBAET CYLLECTBEHHOE BAMSAHWE HA NPOEKTUPOBa-
Hue BIY, nOTOMY YTO onpeaenser 4acTtoTy U3SMEHEHUS Harpy3oK, AENCTBYIOLLUX HA INEMEHTbI KOHCTPYKLIMK
B HOPMarbHbIX MPOEKTHbIX COCTOAHMAX. CpeaHsas BenMuMHa CKOPOCTM BETPA HA BbICOTE OCU BETpOKOMeca,
onpeaeneHHas Ha 10-MMHYTHOM WHTEpBare, onpeaeneHa B COOTBETCTBUM C pacnpeaeneHuem Panes:

P R(thb) =1- eXp[_“(thb/ 2 Vave)z]v ®

rae: Vp,, — CKOpOCTb Haberaiowero BO3AYLUHOTO NOTOKA Ha BLICOTE OCU BETPOKONeca (Ans BAY ¢ ropusoH-
TanbHON OCbIO BpaLleHus), M/C;
Ve — CPEAHee 3Ha4eHne CKopocTn BeTpa, M/c.
[na ctaHpapTHLIX Knaccos BAY

V,

ave = 0,2V 9)
6.3.1.2 Moaenb HopmanbsHoro npoduns serpa (HIMNB)
Mpochunb BeTpa V (z), m/c, onpeaensieT CPpeaHIon CKOPOCTb BETPA B (PYHKLMU BLICOTbI Z, M, Haj YPOB-

Hem 3eMnu. [ins cTaHAAPTHbIX KnaccoB BAY HOpManbHbI NPochune CKOPOCTU BETPA A0MKEH ObiTb onpeae-

NEeH U3 ypaBHEHUS:
ol
= Z
Yiz) = Vhu ( A,,ub) . (10)

Mokasatens cTeneHun o, npuHUMaeTca pasHbim 0,2.

MpuHsiTas Mogens nNpocuns BeTpa UCMONb3YeTCs ANA onpeAeneHus U3MEHEHUs CPeaHENn CKOpoCTu
BETpa no HopManu B NJIOCKOCTU, OMETAEMOIi BETPOKONECOM.

6.3.1.3 Moaenb HopmanbHoi TypOyneHTHocTn (HMT)

[ns mogenu HopmarnbHON TypByNeHTHOCTU CpeaHee KBaapaTuieckoe OTKITOHEHUE NPOAONbHON COCTaB-
NAIOLLEN CKOPOCTH BETPa Ha BbICOTe ocu BeTpokoneca Ans 90 %' kBaHTUNA M CTaHAAPTHLIX knaccos BAY
[aeTCA BbIPAKEHUEM:

64 = g 0,75V}, + b); b = 5,6 m/c. A1)

XapaKkTepHble 3aBUCMMOCTH [iNS CTAHAAPTHOTO OTKMOHEHUS G4, M/C, U UHTEHCUBHOCTH TYPBYNeHTHOCTH
64/V},,p NOKa3aHbI Ha pucyHkax 1a u 1b.

1) Ecrm xenaTenbHbl fpyrie KBaHTAAM AN SONONHUTENbHLIX HEOBA3aTeNbHbIX BEIYMCIIEH HAarpy3oK, To gns B3Y
CTaHAapTHbIX KNaccoB OHU MOryT BbiTb @annpoKCMMUPOBaHbI NorapugMUYECKUM 3aKOHOM pacrnpefeneHus.
E(04| Vi) = 10,70 V) + €); ¢ = 3,8 Mic, Var (64| Vi) = (lef1,4 m/c))2.
15
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G4, MC

w

3,0

—— —Knacc A;
— — Knace B;

—— — Kriacc C

| 1
20 25 30
thb, m/c

1a) CpefHee KBaapaTU4eckoe OTKOHeHMe NPOAOSbHON COCTaBAAIOWEN CKOPOCTH BeTpa Ans Mogeny HMT
WHTeHcuBHOCTb TypByneHTHoCTU 04/ V),

b\

%I

R\

02—\

__%

0,1

0 5 10
— —Knacc A;
— — Knacc B;
— — K1ACC C

25 30
thb' mic

1b) UHTeHcUBHOCTL TypbyneHTHOCTM Ana moaenu HMT

PucyHok 1 — Mogene HopmarnbHol TypbyneHTHocTu (HMT)

6.3.2 JKkcTpeManbHble peXxuMbl BeTpa
SKCTpemarnbHble PeXXUMbl BETPA BKIIOYAIOT KaK NPOLECChl CABUIa B MOTOKE BETPA, Tak U NUKOBbIE CKO-

POCTH NpW LUTOPME, a TaKKe GbICTPbIE M3MEHEHUSI CKOPOCTYM W HanpasrieHus BeTpa.

6.3.2.1 Mogenb akcTpemMarbHoW ckopocTtu BeTpa (M3B)
B kauectBe M3B agonyckaercs BbIOOp Kak MOAENM CTALMOHAPHOTO BO3AYLUHOTO NOTOKA, Tak U TypOy-
NEeHTHOI Moaenu BeTpa. [laHHble MOAienu BETPa [OMKHbI ObITh OCHOBAaHbI Ha V., M/C, — pac4€eTHOMN CKOPOCTH

BETPa U (hUKCUPOBAHHOM 3HAYEHUN BEMTMYUHBI CPEAHEr0 KBafipaTUYECKOro OTKIOHEHUS G4, M/C.

vV,

e

BTOpPSAEMOCTH 1 roa, onpeaenaTcs B OYHKLUU BbICOTbI Z, M:

Veso@) = 1,4V, A2/z;,,,)° 1,

16

V,(2) = 0,8V5(2) -

B mopenu CTauMOHApPHOrO 93KCTPEMAanbHOro BO3AYLUHOTO MOTOKA 3JKCTpemarnbHas CKOpOCTb BeTpa,
50. M/C, C NEPUOAOM NOBTOPAEMOCTU 50 NET, U IKCTpEManbHasa CKOpoCTb BETpa V4, M/C, C NEPMOAOM MO-
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B cny4ae npMMeHeHUs MOAEeny CTaLMOHAPHONO SKCTPEMAanbHOM0 BO3AYLLHOTO NOTOKa HeobXxoaANMO BHe-
CTU NONPAaBKY HA KPaTKOBPEMEHHbIE OTKIIOHEHWS1 BO3A4YLLUHOrO NoToKa OT CpefHero HanpasneHus. [Nonpaska
YUUTLIBAETCHA NOCTOSAHHBLIM YITIOM OTKNOHEHMS HaGerawLero BO3AyLUHOrO NoToka B AuanasoHe +15°.

B TypOyneHTHOM MOAENU IKCTPEMArLHOIO BETPA CpefHWe CKOPOCTM BeTpa Ha uHTepsane B 10 MUH
onpeaensiotcs B OYHKLUK Z ANsi NEPUOAOB NOBTOPAEMOCTU 50 neT u 1 roa COOTBETCTBEHHO:!

Vo (2)=Veer (7, )0'11 : (14

V, = 0,8Vg,(2). (15)
BenuunHa cpeJiHero KBajipaTMueckoro OTKIIOHEHUA NPOAoNbLHOI cocTasnsatowei’):
6,= 0,11 V- (16)

6.3.2.2 JkcTpeMmanbHaga BenuumHa paboyero nopoisa (3PIT)
BenuuumHa ckopoCTU NOpbIBA BETPA HA BbICOTE OCU BETPOKOSeca Vgustz), M/C, C NepnoaoM NOBTOPAEMO-
ctu 50 net AnAa craHaapTHOro knacca BAY onpeaensetca cneayiowlei 3aBuCUMOCTbIO:

. c
Viust =Min{135(Vey = Vi ): 3.3 —10 : W)
1+ 0,1(—)
Aq
rae ¢, — CTaHAApPTHOE OTKIMOHEHNE B COOTBETCTBUM C BbipaxeHuem (11), M/c;
A4 — macwrab TypbyneHTHOCTH B COOTBETCTBUN C BbipaxeHuem (5), M;
D — punameTp BeTpokosneca, M.
CKopOoCTb BETPa A0MKHa ObITb ONpeieneHa ypaBHEHUEM:
V(z)-0,37V,,, sin(3nt / T)(1—cos(2nt /T na 0<t<T
V(Z,l‘)= ( ) gust ( )( ( )) a (18)
V(z) ANA NpoYMX criy4aes,

rae V(z) onpeaeneHa B ypasHeHun (10), M;

T=10,5c.
Mpumep sKkcTpemMansHoro paGouero nopeiga (Vy,,, = 25 M/c, Knacc IA, D = 42 m) nokasaH Ha pUCYHKe 2.

CKopoOCTb BETPa Ha BbicOTe
ocu seTpokoneca Vy, ., m/c
36

34
o 7\
30 / \
28 , \

26 \
N / \ _A
22
20

0 2 4 6 8 10
Bpema T, c

PucyHok 2 — MNpumMep aKkcTpemMansHoro pabovero nopbiBa

1) CpeaHee kBagpaTuueckoe OTKMOHeHWe ANA TypBYNEHTHOM Mofleny SKCTPEMaNLHOro BETpa He OTHOCUTCS K HOp-
ManbHoi (HMT) Mogenu unu mogenu akctpemarnsHon TypOyneHTHocTM (OMT). Mogenb CTauMoHapHOro aKCTpeMarnsHOro
BO3AYLIHOMO NOTOKa W TypbyneHTHas MoAenb SKCTPEManbHOro BeTpa CBssaHbl Ko3hPULMEHTOM aMNUTyAbl, paBHLIM
npwmegHo 3,5.

) BennumHa CKOPOCTM NopLIBa BETpa ¢ NEpUOAOM NOBTOPAeMocTH 50 NeT 6LiNa BLIBEPEHa C YYETOM BEpPOSITHOCTH
BO3HUKHOBEHMWSA NopbiBa BO BpEMS Nycka unu octaHosa BIY.

17
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6.3.2.3 OkcTpemaneHas mogenb TypbyneHTHocTu (OMT)

3KcTpemanbHasa Moaerns TypOyneHTHOCTM AomkHa ObiTb OCHOBaHA HA MOAENU HOPMAarbHOro NPOdUNa
BETpa cornacHo 6.3.1.2, B KOTOPYIO BHECEHA Nonpaska, y4uTbiBaloLas TypOyneHTHOCTb CO CPeQHUM KBaapa-
TUYECKUM OTKIIOHEHWEM NPOAOSLHON COCTABMAIOLLEN G4, M/C, ONPEeAENeHHbIM YPaBHEHHEM:

v, v,
64 :c/,ef(o,on(%wj[%—4)+1o); c=2wml. (19)

6.3.2.4 3kcTpemansHoe n3MeHeHue HanpasneHun setpa (OUH)
BenuuuHy aKkCTpemanbHoro U3MeHeHusi Hanpaenewus 6, rpaj, CneayeT BbIMUCNATL B COOTBETCTBUN C
BbIPaXKEHNEM:

0, = tdarctg

(20)

O1
D )
Vi 1+0,1| —
b [ (A1 D

rae ¢, — onpeaensetca BoipaxeHuem (11) ana HMT;

8, — orpaHuyeH uHTepsanom +180°, rpaa;

A4 — maciutab TypOyneHTHOCTH B COOTBETCTBUM C BbIpaXeHuem (5), m;

D — gnametp BeTpokoneca, M;

MepexoaHbI y4acToK npoLiecca aKCTpeMaribHOro usMeHeHusa HanpasneHus 0(f), rpaa, onpegensercs

BbIpa>keHUeM:

0 ana t<0
0(t)=1+0,56,(1-cos(nt/T)) ana O<t<T, 1)
0 ans t>T

rae T=6 ¢ — npoAo/HKUTENBHOCTL NPOLIECCa 3KCTPEMAanNbHOrO U3MEHEHUs! HanpaBneHusl. 3HaKk Heo6xoaumo
BbIOMpaTh Tak, 4TOObl HA NEPEXOAHOM yyacTke BO3HMKANO Hauxyawee Harpyxenue. MNpeanona-
raeTcs, YTo B KOHLE NPOLECCa M3MEHEHUA HanpaBNeHns OHO OCTaeTCA HEU3MEHHbIM. [MoBeaeHne
CKOPOCTU BETPA NOAYUHAETCA MOAENN HOPMANbLHOrO NPONNA BETpa B COOTBETCTBUM C 6.3.1.2.
B kavecTBe npuMmepa Ha pucyHke 3 NOKa3aHO IKCTpeMarnbHOe U3MEHEHUE HaNpaBneHus (noaknace Typ-
OyneHTHOCTM A) Ans BETpOKONeca AnameTpom D = 42 M ¢ BbICOTON 0cu 30 M Ans pasnuyHbIx Vy, . CooTeeT-
CTBYIOLLWIi NepexoAHbIi npouecc ana V,, , = 25 M/C nokasaH Ha pucyHke 4.

OWH 6, rpag
200

100 \

0

-100
/

-200
0 10 20 30 40
CkopocTb Betpa Vy,,p, M/C

PucyHok 3 — lMNpumep aKkcTpeMarnbHOi BenuuuHEl USMEHEHUA HanpaBneHus

18
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3WH 0(f), rpaa
40

30
20

10 /

q5 0 5 10

Bpemsi t, c

PVIC)/HOK 4 — I'IpMMep BKCTpeMalnbHOro USMeHeHNA HanpasneHna

6.3.2.5 3kcTpemManbHbli KOrepeHTHbIN NOPbLIB C U3MEHEHWeM HanpaeneHus setTpa (OKH)
BenuunHa akcTpemanbHOro KorepeHTHOro NopbiBa C U3MEHEHUEM HanpaBrieHWUsA BeTpa A0SKHA ObITh:

Vg = 15 mic. 22)

CKOpOCTb BETpa ONPEAENAETCS BEIPAKEHNEM:

V(z) ans t<0
V(z,t)=1V(2)+0,5V,4 (1-cos(nt/T)) ana 0<t<T, (23)
V(2)+Vyg ans t>T

rae T =10 ¢ — Bpems HapacTaHus NopbiBa BETPa U CKOPOCTb BeTpa V(z) onpeaensieTcsa B COOTBETCTBUM C
MoZenbo HopMarbHOro Npoduna ckopocTu Betpa B 6.3.1.2, HapacraHme CKOpPOCTU BETPA B TEYEHUE IKCTpe-
ManbHOro KOrepeHTHOro NopbiBa BeTpa nokasaHo Ha pucyHke 5 ana Vi, =25 m/c.

CxopocTb BeTpa V(z,t), mic
50

40
30
20
10

q2 0 2 4 6 8 10 12 14

Bpema t, ¢

PucyHok 5 — MNpumMep aKcTpemanbHOro KorepeHTHOro nopbiBa ¢ U3MeHeHWeM aMnnUTyAb! nopbiBa Ana OKH

Mpeanonaraerca, YTO HapacTaHMe CKOPOCTU BETPA NPOUCXOAUT OHOBPEMEHHO C U3MEHEHWUEM Hanpas-
nenusi ot 0 4o 6., rpaa, BenuuMHa 6., rpafl, ONPEErseTCs BbIPAXKEHNEM:

cg’ cg’
180° ansa thb <4,0 m/c
0.y (Vi) = 1720° : (24)
Cg( hUb) —— Aand 4,5 m/c < thb < Vref
Vhub
OaHOBpeMeHHOe U3MEeHeHWe HanpaeneHust ONpeaensieTCA BblpaXeHUeMm:
0° ana  t<0
6(t) = 140,50, (1- cos(nt/T)) ana 0<t<T, (25)
g ana [>T

rae T =10 ¢ — BpeMA HapacTaHusa CKOpOCTU BeTpa. B pacyeTtax ucnomnb3ayerca mMoaens HOPMansLHOroO npo-
duna ckopocTu BeTpa.

BenuunHa nsmeHeHusi HanpasneHus ecg 1 npouecc u3MeHeHusi HanpaeneHun O(f) nokasaHbl B 3aBUCK-
MOCTH OT V), ., 1 B OYHKUMM BpemeHu ans V. = 25 M/C Ha pUCYHKaX 6 U 7 COOTBETCTBEHHO.

19
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N3meHeHne
HanpaBreHus eog, rpag
200

150-\

100 \

\
so—PNo

~—

re——

0 10 20 30 40
CkopocTb BeTpa Vj,,p, M/C

PucyHok 6 — MameHeHne Hanpasnenns ans SKH

N3meHeHne
HanpasneHus 6(t), rpaa
30

25 Vi
20

5 /
10 /
s/

2 0 2

6 8 10 12
Bpems t, ¢

PucyHok 7 — MpumMep NepexofHOoro npoLecca M3MEHEHNA HanpaBneHus

6.3.2.6 3KkcTpeManbHbIii CABMT BO3AYLLHOMO noToka (3CB)

SKCTpeManbHbIl CABUT BO3AYLUHOMO NOTOKA ONpeAenseTca ANA Crneaylowmx AByX COCTaBNAIOLMX He-
YCTAHOBUBLLEWCA CKOPOCTM BO34YLUHOMO NOTOKA:

Casur (NONOXUTENbHBLIA U OTPULATENBHbLIW) NO BEPTUKANK ANSA HEYCTAHOBUBLLENCSH CKOPOCTH:

z * zZ-2 D /4
Vh“b(zh b) i( Dhub) 2.5 M/C+0,2B0‘1(A1) (1—cos(2nt/T)) ans 0<t<T
V(zt)= “ : (26)

o
V,,ub(i) ana t<0unt>T
Z hub

CABUI MO rOPU3OHTaNKU ANA HEYCTaHOBUBLUENCS CKOPOCTHU:

o 1/4
Viub [i) + (%) 2,5Mm/c+ 0,204 (A%) (1-cos(2nt/T)) ana O<t<T
V(y.z,t)= “ . @D

o
hub

rae AnsA BepTUKanbHOro U ropu3oHTanbHOro cABUra:

a=02;=64; T=12c;

©, — onpeaenseTcs BbipaxeHuem (11) ana HMT, m/c;

A, — macwurab TypOyneHTHOCTH, B COOTBETCTBUM C BbIPKEHNEM (5), M;

D — pvwawmeTp BeTpokoneca, m.

3Hak AN nepexogHOro Npouecca, ONMChIBalOLWEro CABMI BO34YLUHOMO NOTOKa NO rOPU3OHTaNM, JOIDKEH

ObITb BbIOPaH Tak, YTOObI Y4ECTb XyALUMIA Cryyait HarpyxeHus. 3TW ABa KCTPEManbHbIX C4BUra npeanonara-
IOTCAl B3aUMHO HE3aBMCUMbIMW U NOSTOMY Harpy3ku He BO3AEeNCTBYIOT Ha BOY ogHOBpPEMEHHO.

20
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Z/Zhub
2,0
1.5 S—A4
\

10 7%
0‘5 /{,' ‘\‘

0 10 20 30 40

CkopocTb BeTpa V(z,t), m/c
————=pnat=0;

— Ansa nonoxurensHoro £ = T/2;
—-=— — ansa oTpuuarensHoro t = 7/2

Mpodcunb BeTpa fo Havana casura (f = 0, WTpUXOBas NMHUA)
1 npu Haubonbluem casure (f = 6 ¢, cnioWHaA NMUHKA)

PucyHok 8 — MpumMep aKCTpeMarnbHOro NoIoXUTENBHOTO U OTPULIATENBHOMO BEPTUKaNLHOIO CABUra BETpa
CkopocTb BeTpa V(z,t), m/c

40
TN
30— -
20—=1 L
~d ’,’
10 =r

0
2 0 2 4 6 8 1012 14
Bpemsit, c

— BEpXHAA TOYKa BETpOKoneca,
————— HWXKHSAA TOYKa BeTpokoneca

PucyHok 9 — lMpuMep ckopocTeii BETpa B BEPXHEH U HUXKHEN TOMKax BETpoKoneca

Ha pucyHke 8 nokasaHo SKCTpeMaribHOe pacrnpeaeneHue Bo3ayLLHOro NOToka No BEPTMKaNW 40 Hayana
Bo3gencTeua (f = 0, WTpuxoBas fIMHUS) U NPU MakcuManbHOM casure (f = 6 ¢, CnNOWHaA NUHKUA) (noaknacc
TypOyneHTHoCTU A, 2}, = 30 M, V), =25 M/C, D = 42 m).

PucyHOK 9 nokasbiBaeT CKOPOCTU BETPA B BEPXHEW W HIKHEH ToYKkax BeTpokoneca, Ytobbl npounsio-
CTpUpOBAaTb NPOLECC PA3BUTUS CABUIa BETPa BO BPEMEHU (YCIOBUSA, Kak AN pUCyHka 8).

6.4 Mpouune hakTopbl OKpyXKaKLWEN cpeabl

Mpoumne hakTopbl OKPYKAIOLLEN Cpefbl TaKKe BMUAIOT HA LENOCTHOCTL KOHCTPYKUuKM B3Y u ee 6esonac-
HOCTb. K uncny Takux BO3aENCTBUI OTHOCATCA: TEMMNepaTypHoe, POTOXUMUYECKOE, KOPPOSUOHHOE, MEXaHU-
YecKkoe, 3NEKTPUYECKOE U Npoune pusnyeckne n MuU3nKo-xuMmyeckne sosgencreus. KombuHaums nepednc-
NEHHbIX PaKTOPOB MOXET YBENUUMBATL PE3YNLTUPYIOLLEE BO3AENCTBUE.

Mepbl N0 CHUXXEHMIO BO3AEHCTBUS NEPEUNCIEHHBIX HUXKe (PaKTOPOB JOMKHbI ObITb OTPaXKEHbl B Npo-
eKTHOI JoKyMeHTauun. MuHumManbsHblii HABoP HaKTOPOB OKPY>KAKOLLEN Cpefbl, KOTOPbLIA AOMKEH ObITb yYTEH
npyu NPOEKTUPOBaHUN:

- nepenagsl TemMneparyp;

- BNaXHOCTb;

- NNOTHOCTb BO34YyXa;

- aTMochepHble 0caaku (AoXab, rpad, CHer, UHER, rononeqn);

- aTMOC(EpPHbIE XMMUYECKM aKTUBHbIE BELLECTBA;

- 3aMbINEHHOCTb aTMoCcepbl (MexaHu4eckue 4acTuubl);

- rpo3a;

- CefiCMUYECKMe NPOLIECChI;

- CONSIHOM TYMaH W Hasuyue nnecHesbix epuboe (05151 mponuKos).

B cnyyae Heo6xoaUMOCTH AAHHbIN NEpeYeHb MOXET ObITb PAaCLUUPEH.

[na Mopckux npubpexxHbIX YCNoBui hakTopbl OKpyXaiowen cpeabl TPedyloT AONONHUTENbLHOTO pac-
CMOTpPEHMUSI.
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Knumatunyeckune pakropsl, MCNOMNb3yeMble NpU NPOEKTUPOBAHUM, AOMKHbI ObITb NPEACTABMNEHEI B BUAE KOH-
KPETHbIX BEMUYMH, NAPaMETPOB UMK yKasaHbl Npeaens! ux namMeHeHus. MNpu npoektuposanun B3Y gornkHa ObiTb
TalkkKe y4TeHa BePOSATHOCTb O4HOBPEMEHHOIO BO34EeMCTBMS HECKOMbKMX U3 NEPEYNCIEHHbIX Bbille (DaKTOpPOB.

M3meHeHuss knumaTtnyeckux (pakTopoB B Npegenax HopMbl, COOTBETCTBYIOLLME NEpUOY NOBTOPSEMO-
CTWU OAWH FOA, HE AOMMKHbI Bbi3blBaTb HAPYLUEHMI HOPMAanbHOro npouecca akcnnyarauum BAY.

Ecnv B3aMmMOCBA3b He CyLLECTBYET, NPOYNE IKCTPEMAnbHbIE (PaKTOPEI OKPYKAIOLLEH Cpeabl B COOTBETCTBUM
€ 6.4.2 10mKHbI 6bITb CKOMBUHMPOBAHBI C PaKTOPaMM HOPMAarnbHOTO PEXUMa BETPa B COOTBETCTBMK € 6.3.1.

6.4.1 Mpouune HopMarnbHble PaKTOPbI OKPYXatowen cpenbl

BenuunHel Npovmx HOpManbHbIX (HaKTOPOB OKPYXKaloLLei cpeabl, KOTOpbIe AOIMKHbI ObITb YYTEHbI NpU
NPOEKTUPOBAHUU:

- UHTepBan HopMarbHbIX pabounx Temnepatyp ot — 300 °C go + 400 °C;

- OTHOCUTENbLHAA BNAXXHOCTb BO3ayxa A0 95 %;

-yuctoTa artmocdepbl COOTBETCTBYET HE3arpAsHEHHOW aTtmocdiepe Haj cylwen 8 coomeemcemeuu ¢
FOCT P 51991,

- UIHTEHCMBHOCTb COMHEYHOI paguaumn 1 000 Br/m2;

- INOTHOCTL aTMocdepHoro Bosayxa 1,225 kr/m3.

Ecnu npoekTupoBLUMK yKa3blBaET AOMNONHUTENbHbIE BHELUHNE dDAKTOPbI, TO NapaMeTPbl U UX BEMUYUHBI
OOMKHbI ObITb OTPaXKEHbI B MPOEKTHON AOKYMEHTALMM U COOTBETCTBOBATbL TpeboBaHusim FOCT P 571997.

6.4.2 Mpoune 3KkcTpeMasnbHble (DaKTOPbI OKpyXKalowen cpeabl

Kuuncny npounx akcTpemManbHbix hakToOPOB OKPYXKatoLLen Cpeabl, KOTOPble AOMKHbI ObITb PACCMOTPEHbI
npu NpoekTupoBaHun BAY, OTHOCATCS: aKCTpeManbHble nepenaabl Temneparyp, rposa, obnegeHeHne u cenc-
MUYeckne npoueccsl (pacyeT CeMCMUYECKUX Harpy3oK B COOTBETCTBMU € 11.6).

6.4.2.1 3kcTpemanbHble nepenagbl TeMneparyp

[Ona craHaapTHbIX Knaccos BAY npoekTHbIMU 3HAYEHUSAMU IKCTPEManbHbIX nepenagos Temneparyp
SABNAOTCA UHTEpPBarbl Kak MUHUMYM OT — 40 °C o + 50 °C.

6.4.2.2 MonHuesawyuta BOY

YCcnoBua 3almTbl OT FPO30BbLIX Pa3paaoBs, NpuBeaeHHble B 10.6 HaAcCToALWEro cTaHgapTa, ABnsKTCa 40-
CTaTOMHbIMU ANA UCMoNHeHui B3Y HopmanbHoro knacca 6e3onacHocTu.

6.4.2.3 Tononeg

Ona BAOY HopmanbHOro Knacca aHHoe yCrioBMe He paccMaTpuBaeTcs.

6.4.2.4 Y4yeT CeiliCMUYHOCTM NNoLaaKkm

Ona BOY HopmanbHOro knacca gaHHbeli haktop He paccmarpuaercs. [Ans CeNCMUYECKM ONacHbIX 30H
npu npoekTupoBaHum BAY aomkHbl 6bITe y4TEHbI TpeOoBaHuA 11.6 HacToAwero crangapra u CHull [1].

6.5 BnuaHue ceTn NnOAKNHOYEHUNA

Mpun npoekTupoBaHum BAY A0mkHbI ObiTb PACCMOTPEHbI HOPMarbHbIE YCITOBUSA, BO3HUKAIOLLME HA KOH-
ueBbIX KabenbHbIX MydiTax BAY. MNapameTpsbl, ABAAOLWMUECS HOPMANbHbIMU, AOMMKHbI HAXOAUTLCA B Cneayto-
LMx npegenax:

- HanpshkeHne — HoMUHarsnbHoe 3HadyeHue 10 %;

-4acTtoTa — HOMUHamNbHOE 3HavyeHune =2 %;

- aCUMMETPUS HaNPSKEHUA — M3MEHEHUe CoCTaBnaoLer 06paTHOn nocneaosaTensHOCTH as no or-
HOLLIEHWIO K COCTaBMAIOLEN NPSMON NOCNeA0BaTenbHOCTM (has He AOMKHO NpeBbIwaTh 2 %;

- LIMKMbl aBTOMATUYECKOro MOBTOPHOIO BKIOYEHUS — Nepuoj LMKra nepsoro aBToMaTuyeckoro nosTop-
Horo BkntodeHusa ot 0,1 ¢ ao 5 ¢, sToporo — ot 10 ¢ o 90 ¢;

- NPOCTOU — KOMWYECTBO OTKMIOYEHMI OT CETUM — CrneayeT NPUHATL paBHbiM 20 B rog. HopmanbHbIM
creayeT cumTaTh OTKMKYeHne Ao 6 yac!), YTo COOTBETCTBYET NPOAOMKUTENLHOCTM CaMOii CUMBLHONM FPO3bI.
OTKOYEHNE NPOAOIHKUTENBHOCTbIO A0 1 HEAENN AOMKHO pacCMaTpuBaTbLCs Kak 3KCTpemMarbHOe YyCrnoBue.

7 MpoeKkTupoBaHMe KOHCTPYKLUN

7.1 OCHOBHbI€E NOSIOXKEHUA, pearnu3yeMble NPU NPOEKTUPOBAHUMN

[Npy NpoeKTUPOBaHUM KOHCTPYKLMK BAY gomkeH ObiTb 06ecnedeH Tpebyembiilt ypoBEHb 6E€30MaCHOCTH,
LIENOCTHOCTb KOHCTPYKLMMW U MPOYHOCTb €€ HECYLLMX 3MIEMEHTOB B 3aAaHHOM AuanasoHe Harpy3ok. [ns noa-

D) OTKkntodeHne NPOAOIMKUTENBHOCTLIO LWECTb YaCoB NMPUHATO, NCXOA4A U3 NPOAOITKUTENBHOCTHU camoi CypOBOVI Ya-
CTW WwTopMa.
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TBEPXXAEHUSA KOHCTPYKTUBHOW LIENIOCTHOCTM BJIY n obecneyeHus 3aaaHHOTO YPOBHA €€ HaAeXHOCTU A0MKHa
ObITb NpPOBEPEHA pacdeTaMn WWUMKU UCMILITAHUAMU NPeAernbHas U YCTarocTHas NPOYHOCTb 9SIEMEHTOB KOH-
CTpyKUun.

Mpu pacyeTe KOHCTPYKUMIA A40MmKeH ucnonb3osatbea MOCT 27.301.

Pacuetbl AOJDKHbI ObITb BbINOMTHEHbI B COOTBETCTBUM C YCTaHOBJIEHHbIMU B HAaCTOALLEM CTaHAapTe METO-
Aamu. OnucaHne MeToaoB pacdeTa A0MKHO ObITb 3NOXEHO B MPOEKTHOM AOKYMEHTauun. ONMCaHMs AOSMHKHbI
BKAO4YaTb AOKa3arenbCcrBa 060CHOBAHHOCTU MCNONb30BAHHbIX METOA0B pacyeTa nnu coaepikartb CCbINKKU Ha
COOTBETCTBYIOLLUE UCCNEA0BAHUA U AOKYMEHTbI. CTeneHb HarpyeHus npu nioboM UCNbITaHUKM HA NPOYHOCTL
AOMKHA COOTBETCTBOBATL kK0dchuuUMeHTaM 3anaca, NPUHATLIM NSt HOPMaTUBHBIX HArpy30K COrmacHo 7.6.

7.2 Metogonorua NpoeKTUpoBaHUA KOHCTpykuun BIAY

O6opyaoBaHue U KOHCTPYKUMA BAY aomkHbl 06ecneunBaTb 3a4aHHbIE PEXMMbI IKCNyaTaLumu noja Bo3-
AEeNCTBUEM BETPOBLIX HArpy3oK, onpeaeneHHbIX Knaccom npuHaanexdHoctu BAOY B coorsercTBum ¢ t1abnu-
uen 1, COOTBETCTBOBATb KNMMAaTUYECKUM XapaKTepucTukaMm TeppuTopun pasMeLLIeHUs U MPOYMM napameTpam
OKpy>KatoLen cpeabl, NEPEYNCEHHbIM HKe. Pe3ynbTatbl MCMILITAHUIA — FPAHUYHbIX, KIIMMATUYECKUX, Mexa-
HWUYECKNX, HA NPOYHOCTb, HA YCTOMYUBOCTL USM HATYPHBIX UCMILITAHUI OMNBbITHBLIX 00PAa3LI0B — TAKKE AONYCKa-
€TCA UCNONb30BaTb BMECTO PACHETOB ANSA NOATBEPKAESHUSA NPOYHOCTU KOHCTPYKLUK.

7.3 Harpy3sku, yuutbiBaeMble B pacyere

Harpy3sku, onucaHnHblie B 7.3.1—7.3.4, A0MKHbI OblTb PACCMOTPEHbI NPU NPOEKTUPOBAHUU.

7.3.1 MpaBUTaLUOHHbIE U UHEPLUOHHDBIE Harpy3Ku

paBuTaLUMOHHLIE U UHEPLMOHHBIE HArpy3ku — 3TO CTaTMYECKME U AUHAMUYECKUE Harpy3ku, AENCTBYIO-
LuMe Ha 3MeMEHTbl KOHCTPYKUuun B3Y u Bo3HMKaOWme B pesynbrate Bubpauumn, BpalLeHUs, AENCTBUS CUTbl
TSXKECTU U CENCMUYECKON aKTUBHOCTU (MNKN ABUXKEHNA ONOPHOW KOHCTPYKLUMUK).

7.3.2 AapoanHamMuvecKkne Harpysku

A3poanHaMUYECKMe Harpyskn — 310 cTaTU4ecknue U AMHaAMUYECKne Harpy3sku, KOTopble Bbi3BaHbl 0OTe-
KaHWeM BO3AYLUHbIM MOTOKOM NOABMXKHBIX U HENOABWXHBIX YacTen BAY (B Tom uucne 6awwHu u pyHagameHTa)
U CUNOBLIM B3aUMOAENCTBUEM BO3AYLUHOMO MNOTOKA C HUMMU.

Mpouecc o6TekaHns BO3AYLUHLIM NOTOKOM 3aBUCUT OT YaCTOThI BpaLLEeHUsi BETPOKONECa, CPeAHEN CKO-
pOCTW BO3AYLUHOMO MOTOKA, MPOTEKALIEro Yepes3 nrowaib, OMeETaeMyl0 BETPOKONIECOM, TypOyneHTHOCTH,
NSIOTHOCTM BO3AyXa, a9poAMHaMUYecKnx npodunen nosepxHocTen BAY 1 nx B3anmMoaeicTems ¢ BO34YLUHbIM
NMOTOKOM, BKINIOYaaA aspoynpyrne adhdeKkTsbl.

7.3.3 3kcnnyarayUuOHHbIe HArpy3ku

SkcnnyatayuoHHbIE Harpy3ku BO3HMKALOT B npoLecce paboTel BOY BcneacTeune ynpasnsoLwmux Bo3aei-
CTBWI HA aneMeHTbl U cucteMbl BAY. OHW noapasgensaorcs no suaam. CyLecTBYIOT Harpy3ku, BO3HUKaKOLLME
B MpOLECCe perynupoBaHUA YacToThbl BPaLLEHUS BETPOKOMECca NMyTEM M3MEHEHWUS BpaLLAIOLLIEr0 MOMEHTA 3a
CYeT NoBOpOTA fONacTel UM ¢ NOMOLLBIO APYrMX aspoaMHaMUYecKnx yCcTpoicTe. Ha BOY Bo3aeicTeyioT
TaKKke ycunus, pasBMBaeMble MEXaHMYECKMM TOPMO30M, YCTAHOBIEHHbIM B LieNW NpUBOAA, U NepeMeHHble
Harpysku, BO3HWKalOLLME BO BPEMSA MyCKa W OCTaHOBA BETPOKOSECA, a Takke Harpy3ku, BbI3BaHHbIE BKIOYeE-
HWEM — BbIKITIOYEHWEM FreHepaTopa U PbiICKaHWEM.

B no6om cnyyae BaXKHO Npu pacyeTe XapakTepuCTUK, PeakUmin U Harpy3ok y4ecTb BO3MOXHbIN guana-
30H U3MEHEHUSA SKCMMyaTauuOHHbIX Harpy3ok. B 4acTHOCTM Ana MexaHU4ecKkux TOPMO30B Npu onpeaeneHum
peakumii U Harpy3okK B toBOM NpPoLECce TOPMOXKEHUS JOMKeH ObITb NPUHAT BO BHUMAHMWE 4Mana3oH M3MeHe-
HUSI TOPMO3HbIX XapaKTepUCTUK, CUM CKaTUS NPY>KUH UNU AaBNEHUS, MOCKONbKY OHWU 3aBUCAT OT TeMnepary-
pbl, CTENEHU U3HOCA U CTAPEHUS.

7.3.4 TMpoyune BUAbI HAarpy3o0kK

B pac4yeTtax JOmKHbI ObITb TaKXKe YYTEHbI HArpy3ku, ecrnm oHU 06yCnoBneHbl 0COBLIMU YCNOBUSIMU SKC-
nnyarayuun B3Y, Hanpumep:

- Harpy3Kku oT BOSH (ans BAY, pasmeLLeHHbIX B MOPE), a3poAnHaMUYECKOr0 crieaa, yaapHsle, neaoBble;

- Harpysku, BO3HWKaIOLLME NPU TPAHCNOPTUPOBAHMU, YCTAHOBKE, MOHTaXE, OBCMYXMBaHUN U PEMOHTE
B3Y cornacHo 11.4.

7.4 MpoeKTHbIe CriyYyan U BapuaHTbl HarpyxeHus

[JaHHbIi NOANYHKT ONKUCLIBAET PACYETHLIE BAPUAHTBI HArPYXeHus BAY 1 ycTaHaBNMBAET MUHUMANBbHOE
KONMUECTBO BAPUAHTOB, KOTOPbIE 4OKHbI GbITh PACCMOTPEHBI NPU MPOEKTUPOBAHUMN.
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Mpu npoekTupoBaHum B3Y cTaBUTCA Lenb paccMOoTpeTb Bce Hanbornee BaXHble NPOEKTHbIE CUTYaUUM,
KOTOpble BO3HMKAIOT B MPOLIECCE XU3HEHHOro Lukna BAYV.

BapuaHTbl HarpyeHusa AomkHbl ObITb onpeaeneHsl KOMOUHUPOBaHUEM COBLITUI, BO3HUKAIOLUMX B NPO-
uecce akcnnyarauum B3Y (nu npoumnx cutyauuii, BO3HUKAOLWLUX, Hanpumep, BO Bpems cO0Opku, BO3BeAEHUS
UK TEXHUYECKOTO 0OCMYXXMBaHUS), C haKTOpaMK OKPY>KaIoLLEn cpeabl.

Bce BapuaHTbl Harpy>eHns, oXXuaaemble ¢ AOCTAaTOMHON CTEMEHbI0 BEPOATHOCTU, A0SHKHbI ObiTb pac-
CMOTPEHBI COBMECTHO C (DYHKLIMOHUMPOBAHUEM CUCTEMbI YNPABMEHUs U 3awwuTel. MPOEKTHbIE BApUAHTBI Ha-
TPY>KEHUS, UCNIONb3YIOLIMECH ANA NPOBEPKU CTPYKTYPHOW LIENOCTHOCTU B3Y, A0mkHbI GbiTb paccyuTaHbl Ha
OCHOBE KOMOWHUPOBaHUS:

- HOpMaribHbIX NPOEKTHLIX CUTyaLuii C COOTBETCTBYIOLLIMMU HOPManbHLIMKU MU SKCTPEeManbHbIMKU hak-
TOpaMmn BHELLHEN cpeabl;

- cuTyauumi oTkasa ¢ COOTBETCTBYIOLLMMU (hakTOpaMu BHELLHEN Cpeabl;

- NPOEKTHbIX CUTYaLMii TPAHCTIOPTUPOBKW, YCTAHOBKM M TEXHUYECKOTO 06CNYXMBAHNA C COOTBETCTBYIO-
Wumn pakTropamMm BHELLHEN Cpedbl.

Ecnu cyliecteyeT B3aMMOCBA3b MEXAY 3KCTpemarbHbIM (PakTOpOM BHELLHEN cpeabl U CUTyauuen oT-
Ka3a, To KOMOMHALMS 3TUX ABYX COOLITAI AOIMKHA PACCMATPUBATLCA KaK peanbHblil NPOEKTHLIN BaPUAHT Ha-
TPY>KEHUS U yYTEHA B pacyeTax.

Kaxxgas npoekTtHas cutyauus TpebyeT paCCMOTPEHUSI HECKOSIbKUMX BAPUAHTOB PACHETHOTO Harpy>KEeHUs.
MuHMMarIbHOE KONMYECTBO PACHETHLIX BAPUAHTOB Harpy>XeHusi npuseaeHo B Tabnuue 2. B aroi Tabnuue
BapWaHTbl PACYETHOIO Harpy>XeHus onpeaeneHsl AnA KaXxaon NPoeKTHON CUTyauun B COOTBETCTBUU C PEXM-
MaMu BETPa, ANEeKTPUYECKUMM HArpy3kamMu U npouumMmn pakrtopamm BHELIHE cpeabl.

Ecnu cucrema ynpasneHus npeaycMaTpuBaeT B NPOLIECCE NPOEKTHOrO BapMaHTa Harpy>XeHusl, Onuchbl-
BAEMOr0 3a4aHHON MOAEMNbIO BETPA, KOHTPONUPYEMbIW OCTAHOB A0 MOMEHTA JOCTWKEHUS MAKCUMAarbHOro
yrra pbICKaHusi u/unu CKOpOCTU BETPa, TO AO0MKHO ObiTb NOokasaHo, yto BIY obecneunBaer HaaeXHOe Bbl-
MOMHEeHWe 0CTaHOBA NPW BO3AEHCTBUN TYPOYNEHTHOCTU C TEMU XEe CaMbiMKU ONpeaeneHHbIMU N3MEHEHUSIMU
napameTpoB BETPaA.

Ons BAY, umeroLwmx KOHCTPYKTUBHbIE OCOBEHHOCTHU, € LUenbio o6ecneveHns UenoCTHOCTU KOHCTPYKLIMK
AOMKHBI BbITb PACCMOTPEHbI COOTBETCTBYIOLLIME CyYan NPOEKTHOIO Harpy>XeHus.

B Ttabnuue 2 4nsA kaXxaoro Criyd4as pacHeTHOW Harpy3ku YCTaHOBMEH COOTBETCTBYIOLUMM BUA pacqeTa.
«Y» OTHOCUTCS K CIy4asiM YCTanoCTHOIO Harpy>xeHusi U 0603Ha4aeT pacyeT Ha YCTanoCTHYIO NPOYHOCTb. «[M»
OTHOCUTCA K pacyeTaM Nno npeaernbHbIM Harpy3kam u cBsizaH C NPOYHOCTHLIMU XapakTepucTUkamMm Matepua-
nos, AecopMaLUsMU, YCTONYMBOCTbIO 9EMEHTOB KOHCTPYKLMM.

Tabnuya 2— BapuaHTbl paCHETHOrO HarpyXeHus

Napumane-
Bua Hbli KO9dh-
MpoekTHaa cutyauus MCH Pexum BeTpa Mpouwne ycriosua pac- duumeHT
yeta 6esonac-
HOCTW
1 BblpaboTka anekTposHeprum 11 HMT V,, < Vp,p < Vo | AnAa akcTpanonsaumm skc- n H
TpemarsbHbIX CODbITUIA

12 HMT V;, <V p < Vo y *

13 OMT Vi, < Vi < Vour n H

14 OKH Vpp = V., — 2 M/c M H

V, V,+2mlc
15 OCB V,, < Vb < Vour n H
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MocTu 1 rof

MNapupane-
Bug HbIN KO3ch-
MpoekTHana cutyauma MCH Pexum BeTpa Mpoune ycriosua pac- duLmeHT
yeTa Gesonac-
HOCTH
2 BblpaboTka anekTposHepruu | 2.1 HMT V;, <V < Vs | OTKas B cucTeme ynpas- n H
B COYETAHMU C OTKA3OM TNeHNUa Unn noTepst snek-
TPUHECKOW HarpysKku
22 |HMTV,<V,,<V,,; |Cucrema 3awutsl unu m A
npeaLlecTByOWUA oTKa3
BHYTPEHHe!h aneKkTpuye-
CKOWi ceTu
23 OPM V,, =V, £2M/c | OTkaskl B cUCTEMe ynpas- Mn A
M Vo NeHus), 3aluTbl, aNeKTpun-
YecKoM ceTH, BKNoYas
noTepro  SMeKTpUYeckoi
Harpysaku
2.4 HMT Vi, < Vip < Vour Y *
3 BkrtoveHue 31 | HMB Vj, < Vy < Vou Y *
3.2 OPM Vi =V, £ 2 Mlc, Mn H
Vin " Vout
3.3 SUH V=V, 2wl Mn H
Vin " Vout
4 HopmanbHblii ocTaHoB (nog 41 HMB V;, < Vg < Vour Y *
:oM:;poneM cucTeMsl ynpaene- [ 45 OPM Vpyp = V, t 2 Wi n H
nv,
out
5 ABapuiiHblil 0OCTaHOB 51 HMT V. = V, £ 2 M/c n H
U Vo
6 MapkoBka (xonocTow xoA) 6.1 M3B 50-neTHuid nepuog, n H
NoBTOPAEMOCTHU
6.2 MG3B 50-neTHuit nepuog | OTcoeanmHeHUe OT ceTU n A
noBTOPAEMOCTHU
6.3 M3B nepuop nosTopsie- | OkcTpemanbHoe pacco- n H
mMocTun 1 rog macoBaHue yrma pbicka-
HUA
6.4 HMT Vp,p < 0,7V, Y *
7 MNapkoBKa B COMETAHUU C OT- 71 M3B nepuog nostopse- n A
Ka3om MocTu 1 rog
8 TpaHcnopTupoBaHue, c6op- 8.1 HMT V.t AOnXHa n T
ka, TexHudeckoe obcnyxusa- ObITb OonpefeneHa npo-
HWe U PEMOHT usBoguTenem
8.2 MG3B nepuop nosTopsie- n A

CokpalLeHusi, UCNoNb30BaHHbIE B Tabnuue 2

MNMcH
HMT
SMT

— MPOEKTHbIN CryYyan Harpy>XeHus;
— MOZenb HOPManbHOW TypOyneHTHOCTU no 6.3.1.3;

— 3KCTpeManbHasa Moaenb TypOyneHTHOCTU no 6.3.2.3;
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3KH — 3KCTpeMmarsbHbIi KOrePEeHTHbINM NOPbIB C U3MEHEHWEM HanpasneHus no 6.3.2.5;
3CB — JKCTpemanbHbIi cABUI (pparmMeHTa BO34YLUHOro noToka no 6.3.2.6;

ISP — 3KCcTpemanbHas BenuuuHa pabouero nopbisa no 6.3.2.2;

SNH — 3KCTpemManbHOe 3MeHeHne HanpasneHua no 6.3.2.4;

HMNB — MoAenb HopmanbHoro npocuna setpa no 6.3.1.2;

M3B — MoAernb 3KCTPeMarbHOM CKOPOCTU BeTpa no 6.3.2.1;

y — pac4yeT Ha yCcTanocCTHYI0 NPOYHOCTL No 7.6.3;

H — HOpMarbHbIN;

A — aBapuiiHbIiA;

T — TPaHCNOPTUPOBAHUE/MOHTAX;

n — pac4et no npeaenbHbIM Harpyskam no 7.6.2;

V,£2M/C  — pOMmKHbI GbiTb NPOU3BEAEHLI PACYETHI ANA BCEX CKOPOCTEN YCTAHOBSIEHHOTO ANaNa3soHa;
*

— napumansHbii KoadduumeHt 6esonacHocTn no 7.6.3.

B npouecce npoekTUPOBaHUA AOMMKHbI ObiTb PACCMOTPEHbI CKOPOCTU BETPA U3 AMANa3oHOB, YCTaHOB-
neHHbIX B Tabnuue 2, npuBoasLLmMe K caMoMy ONacHOMY cny4ato HarpyxeHus B3Y. [lnana3on ckopocreii Be-
Tpa pekoMeHAYeTCs NPeAcTaBnAaTb PAAOM AUCKPETHLIX BEMMYUH C MHTEpBanamu, obecneunBaiolmmm Heoo-
XOAMMYIO TOYHOCTL Bbluncnenuii!). Mpu onpeaeneHnn BapuaHToB PACHETHOO HArPYXEHUs CAeNnaHa cebinka
Ha pexxuMbl BETPaA, ONucaHHbIe B pasaene 6.

BapuaHTbl pacYeTHOro HarpyxeHus, 00o3HadeHHble «[», noapasaensaTca Ha HopmanbHble (H), aBa-
puiiHble (A) U TpaHCMNOPTHble/MOHTaxHble (T). B AaHHOM cTaHAapTe NPUHATO, YTO HOPMAasnbHbIE BAPUAHTbLI
pacYeTHON Harpy3ku BO34EeNCTBYIOT Ha BOY yacTo B TeueHne ee XM3HEHHOro uukna. Cuutaercs, 4to B3Y B
npouecce aKcnnyaTauum HaxoauTca B HOpMansHOM pabo4em COCTOAHMK. [lonyckaloTCA HE3HAYNTESNbHbIE OT-
Kasbl NN NONOMKU. BO3HWKHOBEHME aBapMINHON MPOEKTHOW CUTyauuu paccmaTpuBaeTca kak Gonee peakoe
cobbiTne. ABapun 0ObIYHO CBA3aHbI C CUTYaLMAMU BO3SHUKHOBEHWUSA CEPbE3HbIX OTKA30B, KOTOPbIE NMPUBOAST
K akTuBaumm OyHKLMIA cucTeMbl 3awmTel. Bug npoektHow Harpy3ku (H, A, nnu T) onpeaensier BenuuuHy nap-
LUMansLHoro koadduuneHTa 6e3onacHoCTy v, ANA pacqeTa NpeaenbHol Harpyskn. 3Tn KO3 MULIMEHTbI NPU-
BeaeHbl B Tabnuue 3.

7.4.1 MpoeKTHbIN cry4Yyan HarpyXeHUs 351eMeHTOB KOHCTPYKUuuu B3Y npu BbipaboTke
anektpoaHeprum (MCH 1.1—1.5)

B AaHHOM NpOekTHOM Criyvyae pacCMaTpUMBaETCA PEXMM: BETPOKONECO Bpallaetca, BIY paboraer un
NOAKMIOYEHA K SNEKTPUYECKON Harpyske. B pacyeTHON cxeme cneayeT yyectb gucbanaHc BeTpokoneca. Mak-
cuMmanbHbIi AncbanaHc Macckl BETPOKONECa U aspoanHaMUYeckas HeypaBHOBELLEHHOCTb (Hanpumep, Liar
nonacrten u pasnuyme ux yrrnos NOBOPOTa), yKasaHHbIE NPOU3BOAMTENEM, AOKHbI ObITh YYTEHbI B pacyeTax.

Mpu pacyeTax akcnyaTaumoHHbIX HAarpy30K AOMMKHbI ObITh NPUHATHI BO BHUMaHWE U OTPaXKeHbl B pac-
yeTax OTKINOHEHMS OT ONTUMAIIbHbIX TEOPETUYECKUX IKCMNyaTaLUMOHHbIX CUTYaLuii, HanpuMep, paccornaco-
BaHMWE YITOB PbICKAHUS U OLLUMOKM CUCTEMbI YNPABNEHUS MPU BbINONIHEHUN DYHKLIUN CIIEXEHUS.

MpoekTHble cnyvau HarpyxeHua (MCH) 1.1 1 1.2 BKNOYAOT Harpy3ku, UCxoas u3 TypOyneHTHOCTM aT-
Mocepbl, KOTOpasi CONPOBOXAAET NPOLIECC HOPMAanbHOM aKcnnyartaumn B3Y B TeueHne cpoka ee cryxobbl
(HMT).

MCH 1.3 Bkniouaet TpebGoBaHUA K NPeAenbHbIM Harpyskam, KoTopble 00yCMOBMEHbI 9KCTPEMAarbHbLIMU
napameTtpamu TypbyneHTHocTU. MCH 1.4 1 1.5 OTHOCATCA K NEpexoaHbIM NpoLeccam, Kotopble 6binu otobpa-
Hbl K&K MOTEHLUMAanbHO OMAaCHbIE CUTYaLMK, BO3HUKAIOLLME B NPOLECCe SKCnyaTauum.

CraTucTuyeckue pacyeTbl AaHHbIX mogenupoaHus NCH 1.1 gomkHbl BKNOYATb KAaK MMHUMYM pacyeThbl
3KCTPEMarnbHbIX 3HAYEHUI N3rnbaloLMX MOMEHTOB, BOSHUKAIOLMX B MPUBTYMOYHON YacTh fonactu, u Be-
NUYuHYy n3rnba Ha BepLUMHE NonacTu BeTpokoneca. Ecnu akcTpemanbHble NPOEKTHbIe BENMUYUHBI 3TUX na-
pamMeTpoB MeEHbLUe 3KCTpemarbHbIX NPOEKTHLIX BEMUYUNH, Nony4veHHblix ana MNCH 1.3, ganbHenwmn aHanus
MCH 1.1 MOXeT ObITb OMyLLEH.

Ecnun akcTpemMarnbHble NPOEKTHbIE BENUYMHBI STUX MapamMeTpoB He NpeBbILIeHbl 3KCTPeMarbHbIMU NPO-
€KTHbIMW BenuYuMHamu, nonyveHHbimu Ana MNCH 1.3, To napaMetp ¢ B ypaBHeHun (19) ans aKCTpemanbHOn

) B GonbLUMHCTBE Cry4aes NpueMneMsl UHTepBans! 2 M/c.
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moaenu TypbyneHtHocTn B MCH 1.3, pekomeHayeTcs yBenuuuTh AN BLINONHEHWS YCNOBUS PaBEHCTBA UNK
NpeBbILLIEHUS IKCTPEMAaNbHbIX NPOEKTHBLIX BENUYMH NapamMeTpoB, BbiuucneHHbIX B NCH 1.1 akcTpemanbHbiMu
NpoeKkTHbIMU BenuunHamu B NMCH 1.3.

7.4.2 NMpoeKkTHbIN CNyvYan HarpyxeHusa snemMeHToB BAY npu BbIpaboTke 3neKTpo3Heprum B
COYeTaHUM C OTKa3aMu unu nortepen snexkrpuyeckon cetu (NMCH 2.1—2.4)

B AaHHOW NPOEKTHOW CUTyauuu AOIMKHbI ObITb PACCMOTPEHbI NEPEXOAHbIE MPOLIECCHI, BbI3BAHHbLIE OT-
Ka30M WIn NOTEPEN NEKTPUIECKON CETU BO BpeMsl NPOM3BoACTBa BAY anekTpoaHepruu. BaxkHbiM coObITMEM
Ans HarpyxeHus BOY, noanexalumMm paccMOTPEHUIO, SABNSIETCS Nio0oN 0Tka3 B CUCTEME yNpaBreHus U 3a-
LUMTBI UNM OTKa3 B COBCTBEHHOM ANEKTPUYECKON Lienu (HanpuMep, KOPOTKOE 3aMblKaHMe B LIENU reHeparopa).
Ons MCH 2.1 BO3HUKHOBEHNE OTKa3a, CBA3AHHOIO C BbIMONIHEHUEM (DYHKLUI YNpaBneHus, unu noteps ceaAsu
C 9NEeKTPUYECKOW CETbI0 AOMMKHbI paccMaTpuBaTbCsl Kak HopmarbHble cobbiTua. [na MNCH 2.2 takue pea-
Kue coObITMS KaK OTKasbl peanu3aumu (PyHKUMIA 3aLUThl UNU OTKa3bl BO BHYTPEHHMX 3NEKTPUYECKUX LENsX,
JOIDKHBI paccmarpuBaTbes Kak asapuidble. [ina NCH 2.3 noteHunanbHO onacHbin pexum BeTpa, 3Pl pac-
CMaTpuBaEeTCsl BMECTE C OTKa30M COOCTBEHHOM UMW BHELUHEW 3neKTPUYECKOn ceTu (BKIoYasi NOTepIo CBA3M
C 9NEeKTPUYECKON CeTbio). [laHHasa cuTyauus pacCcMaTpUMBaETCA Kak aBapuwitHas; BPEMS BO3SHMKHOBEHUS 3TUX
[ABYX COOBITUA AOIMKHO GbITh BbIGPAHO TakuM 0Opa3oM, UToObI PACCMOTPETL B paCYETE HAUXYALLUMIA Criyyai
Harpy>xeHus. Ecrnv oTkas unu noteps 3NeKTPUYECKO CBA3U C CETbIO HE BbI3bIBAIOT HEMEAIEHHOW 0CTaHOBKU
B3Y, a cneayioLlee B pesynbrare 3Toro AanbHenlee Harpy>XeHme MOXET NPUBECTU K CyLLLECTBEHHOMY yCTa-
NOCTHOMY MOBPEXAEHUIO, TO BEPOATHAA NPOAOIDKMTENBHOCTL STOM CUTYaLMM Hapsay C NOMy4valoLmMcs ycra-
NOCTHbIM NOBPEXAEHUEM NPU HOPManbHbLIX NapameTpax TypdyneHtHoctu (HMT) gomkHa ObITb paccMoTpeHa
B [MCH 2.4.

B kauecTtBe anstepHaTtusbl [ICH 2.3, npuBegeHHomy B Tabnuue 2, cnyyan Harpyxenusi NMCH 2.3 moxer
ObITb PACCMOTPEH Kak HOpManbHOe cobbiTue, T. €., NPU UCMONMb30BAHUM CTOXaCTUUECKOW MOAENU pexuma
Betpa (HMT -V, <V, < V,,) B COMETAHUM C OTKA3OM BO BHYTPEHHEW MNU BHELUHE 3MeKTPUYEecKoi cu-
cTeme, BKIYasa NOTepro AMEeKTPUYECKON CBSA3W C CETbI0 MOAKMIoYeHus. B naHHOM criyyae 4yacTuyHblin 3a-
nac NPOYHOCTU MO Harpy3ke paBeH 1,35. B 3TOM cnyyae HaaneXxuT BbiNONHUTL 12 MOAENUPOBaHUIA peakLuii
NS KaXXao0n paccmaTpuBaeMoii CpeaHei CkopocTu BeTpa. [Ans kaxaoro MoAenupoBaHus crneayer orobparb
MaKCMMAarbHYIO peakumio, COOTBETCTBYIOLLYIO COCTOSAHMIO BOY nocne HacTynneHus otkasa B NeKTpUYECKon
cucrteme. CoCcTosHME 0TKasa AOMKHO ObITb BBEAEHO NOCAE TOr0, KaK BAMSIHUE Ha4anbHbIX YCNOBUN CTAHET He-
3Ha4uTenbHbIM. NS KaXxaon cpeaHel CKOPOCTU BETPA HOMUHANbHAA MakCUMaIbHAA peakums AomkHa ObiTb
paccyuTaHa kak cpegHee 3HadeHue 12 BbIBpaHHbIX MAKCUMAaSbHbIX PEAKLMIA NOC YTPOEHHOE CTaHAAPTHOE
OTKIOHEHUE 3TUX BbIBPaHHbIX 12 peakuuid. XapakTepucTuieckoe 3HaveHue peakuuu ansa cnydasa MNCH 2.3
onpeaensieTca kak camoe Gonblioe 3HAYEHUE U3 YNCA HOMUHANBHBIX MAKCUMASIbHBIX PeaKLUN.

7.4.3 MpoeKTHBIN cryyan HarpyxeHus npu Bknovedun B3Y (MNCH 3.1—3.3)

3TOT NPOEKTHbIV Crnyyan BKMOYaeT BCe coObITUA, NPpMBOAALLME K HArpyxeHutio BOY B TeyeHue nepe-
XOAHbIX NPOLIECCOB U3 HEMOABUXHOTO (3aTOPMOXEHHOI0) COCTOAHMA UNKU COCTOAAHUA NOKOA (NApKOBKKU) A0 MO-
MeHTa Havana BblpaboTKu 3NEKTPOIHEPIUK. YMCNO NPOEKTHBLIX PACHETHBIX CUTYaLMN AOMKHO OCHOBLIBATLCA
Ha 0COGEHHOCTU PYHKLMOHWPOBAHNUSA CUCTEMbI YNPaBREHUS.

7.4.4 TIPOEKTHbIN Crly4yal Harpy»eHus npu HOpMasibHOM (KOHTpPOnNupyemom) octaHose BOY
(NCH 4.1—4.2)

STOT NPOEKTHbIV Criyyaii BKNoYaeT Bce cobbITUA, NPUBOAALLME K HArpYXeHnio BOY B TeueHne Hopmanb-
HbIX MEPEXOHbLIX NPOLIECCOB C MOMEHTA OKOHUYaHUs NPOM3BOACTBA INEKTPOIHEPruu A0 3aTOPMOXEHHOrO CO-
CTOSIHUS (HEMOABMWXKHOIO) UM COCTOAHUA NOKOS (MapKoBKKU). YNCNO NPOEKTHLIX PACHETHLIX CUTYaLMIi AOSHKHO
OCHOBbIBATbCA HA 0COBEHHOCTU PYHKLIMOHUPOBAHUSI CUCTEMbI YNPaBNEHUS.

7.4.5 TMpoeKkTHbIN CRyvYan HarpyXxeHua npu aBapunHom octaHose BIY (MCH 5.1)

Mpu npoekTupoBanun BIY A0mkHbI ObiTb paCCMOTPEHbI HAarpy3ku, BO3HMKaIOWME B nNpouecce aBapui-
HOro OCTaHOBA.

7.4.6 TMpoekTHbIN CnNyvyan HarpyxeHua BJY, Haxoaawencs B COCTOAHMU NAPKOBKU
(3aTOPMOXEHHOM COCTOAHUM UNK nNpu xonoctom xoane) (MCH 6.1—6.4)

B faHHOM NPOEKTHOM Cy4ae Harpy>XeHusi BETPOKONeCco 3anapkoBaHHoui BIY nu6o HenoasuxHO, nubo
COBepLUAET XONOCTON X0 (BpalwlaeTca, He Bbipabarbisas anektpoaHepruum). B NMCH 6.1, 6.2 u 6.3 Ha3BaHHble
cUTyauuu AOIMKHbI paccMaTpuBaTbCA Ha OCHOBE MOAENM dKCTpemanbHOn ckopoctun setpa (M3B). Ana MNCH
6.4, nomkHa ObITb paccMOTpeHa HopMmanbHas Mogenb TypbyneHTHocTn (HMT).

[Ina NpoeKkTHbIX Cny4Yaes Harpy>XeHus, KOTopble COOTBETCTBYIOT M3B, aonyckaeTca ucnonbL3oBaTb Kak
MOAENb 3KCTPEManbHOrO CTALMOHAPHOTO BETPOBOIO NOTOKA, Tak U TypOYNneHTHYI0 Moaenb 9KCTpemarsnbHOW
ckopoctu BeTpa. Ecnu ucnonb3yerca TypOyneHTHasi MoAenb 3KCTPEMAanbHON CKOPOCTU BETPA, TO XapakTe-
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PUCTUKM AOSMKHbI ObIThb ONpeaeneHbl Ha OCHOBE MONMHOMACLLTAOHOTO AUHAMUYECKOTO MOAENUPOBAHUA UK
KBA3UCTAaTUYECKOr0 aHanu3a C COOTBETCTBYIOLUMMM NOMpaBKamMu ANSA MOPLIBOB U AUHAMUYECKUX peakuuni,
C YY4ETOM NOMOXEHUA CTPOUTENbHBLIX HOPM U npasun [2]. Ecnu ucnonb3yerca mMoaenb 3KCTPeMarnbHOro cra-
LUMOHAPHOrO BETPOBOIO NOTOKA, TO BO34EMCTBUSA PE30HAHCHLIX XapaKTEPUCTUK AOIMKHbI ObITb onpeaeneHbl
METOAaMU KBa3MCTaTUYECKOro aHanu3a, ynoMsiHyToro Bbille. ECnu OTHOLLIEHME pe30HAHCHbLIX XapakTepUuCcTUK
K (DOHOBbLIM HE NpeBbIWAET 5 %, TO pEeKOMEeHAYETCH UCMONb30BaTb CTAaTUMECKUMI aHANM3 Ha OCHOBE Moaenu
3KCTPEMArbHOrO CTaLMOHAPHOrO BETPOBOTO MOTOKA.

Ecnu KOHCTpYKUMA CUCTEMbI YCTAHOBKM Ha BETEp A0MyCcKaeT BO3HMKHOBEHWE paccornacoBaHus npu
BO34EWCTBMU HOPMATUBHOW Harpy3ku, TO BENMUYMHA HAMBONbLIEro BO3MOXHOIO HebrnaronpuaTHOro paccorna-
COoBaHuA aomkHa ObiTb go0OaBneHa k cpefHel BenuumHe paccornacosanus. Ecnu BJY umeer cucremy ycra-
HOBKMW Ha BETEP, KOTOPaA AONYCKaeT BpaLleHUe Npu dKCTPEeMarnbHbIX BETPOBLIX pexumax (Hanpumep, csoboa-
HO€ BpalleHune, NacCUBHAA YCTaHOBKA Ha BETEP UMK NonycBoO0OAHOE BPaLLEHUE), TO J0MKHA UCNONb30BaThCA
TypOyneHTHas Moagenb BETPa; pacCornacoBaHUs B MEXaHU3Me YCTaHOBKM Ha BeTep ByayT onpeaensirbes Typ-
OyNeHTHbIMM U3MEHEHUSIMU HaNpaBNEeHUs BETPa M AMHAMUYECKMMU XapakTEpUCTUKAMMN MEXaHWU3Ma YCTAHOB-
ku BOY Ha BeTep. B npoekTHOM pacyeTe AOMmkHbI ObITb PACCMOTPEHbI CUTYaLMK, NPU KOTOPbIX BOY ncnbIThI-
BaET CYLLECTBEHHbIE OTKIIOHEHUS OT NONMOXEHUA PABHOBECUA UNM NOJ BO3J€CTBMEM BETPA (B AUAnNa3oHe OT
HOpMmanbHOU pato4el CKOPOCTU A0 SKCTPEMATILHOW CKOPOCTHU) U3MEHAETCA €€ COCTOSIHUE PaBHOBECUS.

B NCH 6.1 ana B3Y ¢ akTMBHOM CMCTEMOW YNpaBrieHUs1 PbiICKAHMEM PaCcCOrnacoBaHWe yCTaHOBKU Ha
BETEP LOMKHO OblTb NPUHATO B AnanasoHe + 15° (4nA Moaenu aKCTpemarnbHOro CTauuoOHapHOrO BETPOBOIO
noToka), unu * 8° (ana TypOyneHTHOW MoAenu 3KCTpemarnbHOM CKOPOCTU BETPA), ECNU MOXHO 0DecneyuTb
orpaHu4YeHme HecoBnaaeHUs OCU BETPOKONECa C HanpaBneHUueM CKOPOCTU BETPA.

B MNMCH 6.2 gomkeH 6biTb paCCMOTPEH Crydan OTKIoYeHusi BOY OT anekTpuyecKkon Harpy3ku B Hayane
rpo3bl, UMEIOLLIEN SKCTpeMarbHbIEe NapameTpbl BeTpa. Ecnu pesepBHoOe nutaHue He obecneunBaet pabory cu-
CTEMbI YNPAaBMEHUsi, CUCTEMbI YCTAHOBKU HA BETEP U BbIPABHMBAHME MO BETPY B TEYEHME KAK MMHUMYM 6 ya-
COB, TO JOMKHO ObiTb PACCMOTPEHO BO3AEHCTBME OT UBMEHEHMS1 HAanNpaBneHUs BETpa B AuanasoHe + 180°.

B MCH 6.3 gomkeH BbiTb paCCMOTPEH 3KCTPEMAarbHbI BETEP C NEPUOAOM NMOBTOPSAEMOCTM 1 rog npu
MaKCHMarnbHOM PaccornacoBaHnm YCTaHOBKU Ha BeTep. Mpu ncnonb3oBaHMM MOAENU SKCTPEMANbLHOIO CTauu-
OHapHOro NOTOKa BO34yXa AOMKHO ObITb NPUHATO MakCMManbHOE paccornacoBaHue yCTaHOBKM HA BETEP A0
+ 30°, ana TypOyneHTHOW MoAenu aKCTpeManbHOW CKOpoCTH BeTpa — + 20°.

B MNCH 6.4 nomkHo GbITb ONpeaeneHo oXxMaaeMoe YMCIOo YacoB NPOCTOA (OTCYTCTBUA BbIpabOTKM aHEP-
rMum), Korga noj BO3AeiCTBUEM NEpPEeMEHHbIX HArpy3oK, BbI3BaHHbIX COOTBETCTBYIOLLMM BO3AENCTBUEM BETPA
(Hanpumep, OT Beca BpaLLaloLLMXCA BXOMOCTYIO NTONACTeit), MOXET BOSHUKHYTb CYLLECTBEHHOE YCTanoCTHOE
NOBPEXAEHUE B KAKOM-NIMOO U3 3NMEMEHTOB KOHCTPYKLIMN.

7.4.7 MpoeKTHbIN cny4ai HarpyxeHua BOY, Haxoasuwenca B COCTOSHUM NapPKOBKU B COYETaHUMN
¢ cutyaumen otkasa (MCH 7.1)

J0mKkHbI ObITb PACCMOTPEHbI OTKITOHEHUSI OT HOPMAaribHOro NoBeAeHMs 3anapkosaHHon BAY, nocneno-
BaBLUME B pe3ynbTare 0TKa30oB 3MeKTPUYECKOW CETU unn camoii B3Y. Ecnu kakon-nubo oTkas B CETU NOAKIIO-
YEHUA, UCKMIoYasa CUTYaLUMIO OTKIMIOYEHNUS OT CETM, BbI3bIBAET OTKIOHEHUSI OT HOPMAarnLHOTo noBeaeHus BAY
B COCTOSIHUM NapKOBKMW, TO BO3MOXHbIE NOCMEACTBUA AOMKHbI ObITh NpeAMETOM aHanu3a. CocTosHusi oTkasa
[OMXKHbI ObITb paccmMoTpeHbl M3B ans nepuoga nosropsieMocTu BeTpa 1 rog. Pexxkumbl BeTpa M3B gomkHbI
COO0TBETCTBOBATL NMBO TypOyneHTHOW Moaenu, Nubo KBasucTaTMYeCKOn ¢ COOTBETCTBYIOLLIMMYI MONpaBkamu
Ha NopbIBbl U AUHAMUYECKUE XapaKTEPUCTUKN.

B cnyyae oTkasa B CUCTEME YCTaHOBKM Ha BETEP, AOIMKHO ObITb PACCMOTPEHO paccornacoaHue + 180°.
Ons npoynx 0TKas3oB, paccornacosaHue aomkHO cooTBeTcTBoBath MCH 6.1.

Ecnu paccornacosaHue B CUCTEME YNPABMNEHUSA PbICKAHUEM MOXET MPOU3ONTM Npu BO3AENCTBUN HOP-
MaTUBHOW Harpy3sku cornacHo MNMCH 7.1, TO AOMKHO ObITb NPUHATO B Pac4ET BO3MOXHOe Hanbonee Hebnaro-
NPUATHOE paccornacoBaHue.

7.4.8 MNpoekTHbIE Cry4yau HarpyxeHua BOY npu TpaHcnopTUpoBaHMU, COOpPKe, MOHTaxe,
TEeXHU4YeCKOM obcnyxuBaHum un pemonrte (MCH 8.1—8.2)

Ans MNCH 8.1 n3roToBUTENb AOMKEH YKa3aTb BCE KNMMAaTUYECKME NapameTpbl U NPOEKTHbIE CUTYyaLuu,
A0ONyCTUMBIE NPU TPAHCNOPTUPOBAHMU, YCTAHOBKE, COOPKE B MONEBbIX YCNOBUAX, TEXHUYECKOM oBCcnyxmBa-
HUM U peMoHTe B3Y. MakcumaneHble yCTaHOBMNEHHBIE NAapaMeTpbl BETPA AOMKHbLI ObiTb PACCMOTPEHbI NpW
NPOEKTUPOBAHUU, ECIIU OHU NPUBOANAT K CYLLECTBEHHOMY HarpyxeHuto BAY. ina o6ecnevyeHus npueMnemoro
YpOBHSA 6€30MacHOCTU U3rOTOBUTESb AOIHKEH NPEAYCMOTPETb JOCTaTOMHbIN PE3epB MeXAY YCTaHOBMEHHbIMM
U NPUHATLIMU NPU NPOEKTUPOBAHWUM BENMYMHAMU NapameTpoB BeTpa. PekomeHayeTcs K yCTaHOBNEHHOM Be-
NUYKUHE CKOPOCTU BeTpa Ao6aButb 5 M/c ans obecneveHus pesepsa.
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MCH 8.2 gomkeH BKMNOYaTh BCe COCTOAHUS BAY npu TpaHcnopTupoBaHuu, cbopke, TEXHUYECKOM 00-
CMYyXWBaHUN U PEMOHTE, NPOAOIHKUTENLHOCTL KOTOPLIX MPEBLILIAET OAHY Heaeno. B coOOTBETCTBUM C 3TUM
AOIMKHBI BbITb PACCMOTPEHbI CUTYaLuK, Koraa:

- HecyLan KOHCTPYKUMA BallHu BO3BeAEHA HE NOMHOCTbIO;

- BO3BEAEHAa HecyLlasi KOHCTPYKUKsA 6e3 roHgonbl;

- Ha BO3BEeAEHHOW BIY yCTaHOBNEHO HEMOMHOE KONMYECTBO NOnacTei BeTpokoneca.

Jonyckaercs npeanonararb, YTO BCE NIONACTU YyCTAHABNUBAKOTCH OAHOBPEMEHHO.

Mpeanonaraetcs, YTO SNEKTpU4YEcKas CeTb B NMOOOK M3 3TUX CUTYaUuil OTKNoveHa. PekomeHayetcs
NPUHATD MEpPbl AN YMEHbLUEHMS Harpy3oKk B NOOOM U3 NepeynCrieHHbIX BbILLE CUTyauWii A0 MOAKIOHYEHUS
B3Y Kk anekTpu4eckoii ceTu.

BroknpoBOYHbIE YCTPOWCTBA AOMXHBI BLIAEMKUBATL HArpy3sku, ABNAIOWMECA PE3ynbTaToM CUTYaLMi
MCH 8.1. B 4aCTHOCTK, AOMKHO ObITb MPUHATO BO BHUMaHUE BO3AENCTBME MaKCUMAaIlbHbIX NPOEKTHbIX SKC-
nnyaTauMoHHbIX Harpy3oK.

7.5 PacueTt Harpysok

Harpysku, onucanHeie B 7.3.1—7.3.4, 00mMKHbI ObiTb PACCMOTPEHbI AN KAXAO0r0 NMPOEKTHOTO crny4as
Harpy>xeHus. B COOTBETCTBYOLUMX CryYasx HEOOX0ANMO NMPUHATL BO BHUMAHME:!

- BO3MYLLEHUSI MONA CKOPOCTEN BETpa, Bhi3BaHHbIE paboToi caMmux BAY (adhdpekTbl aspoguHammuyecko-
ro cnepa, «3ateHeHue» GawHen, n T.4.);

- BNUAAHUE MPOCTPAHCTBEHHOIO MOTOKA Ha a3POAMHAMUYECKUE XapaKTEPUCTMKM fonactu (Hanpumep,
TPEXMEPHBIA CPbIB NOTOKA M a3POAUHAMUYECKNE KOHLEBBIE NOTEPH);

- HECTaUMOHAPHbIE a9POANHAMUYECKME NPOLIECCHI;

- AMHaMUKY KOHCTPYKLMM U €€ COBCTBEHHbIE KonebaHus;

- aspoynpyrue apdeKTbl;

- 0c06eHHOCTU (PYHKLIMOHUPOBAHUS CUCTEMbI YNIPABNEHUSA 3awuTel BIY.

[nsa pacyera Harpy3oK, AENCTBYIOLUMX HA 3NEMEHTbI KOHCTPYKUuKU BIY, 06bI4HO ucnonb3yeTca moaenu-
poBaHWe Ha 0CHoBe NogoBHON AMHAMMYECKO Moaenyu. HEKOTOpbIE BapMaHTbl HAarpyXeHUs CNONb3yYIOT B Ka-
YeCTBE UCXOAHBIX AAHHBIX AaHHbIE O TYPOYNEHTHOM BO3AEWCTBMU BETPA. [N TakMx BapUaHTOB NOMHOE KONu-
YEeCTBO AaHHbIX, COOTBETCTBYIOLLUMX NPOLOIHKUTENBHOCTU HArpPYy>XEHUs!, AOIDKHO ObiTh 4OCTaTOMHO GonbLUKM,
4YTOObI rapaHTUPOBAaTh CTATUCTUYECKYK HAAEXKHOCTb pacyeTa HOPMATUBHOM Harpy3ku. [ina pacyera kaxaown
cpegHen BeNnUYMHbI NPpU MUHUMAarbHOM KONMUYECTBE AAHHbIX, YA0BNETBOPSIOLLMX ITOMY YCIOBUIO, ABNAIOTCA
JaHHble wecTn 10-MUHYTHBIX CTOXaCTUYECKUX PE3ynbTaToB (MNU HenpepbiBHbIA 60-MUHYTHBIA nepuoa). Mpu
3TOM ANs1 MOAENUPOBaHUS MUCMONb3YeTCsH CKOPOCTb BETPA, M3MEPEHHas Ha BbICOTE OCU BeTpokoneca. [ina
KaXkoro criyyas npu gaHHou ckopoctu Betpa B NCH 2.1, 2.2 u 5.1 gomkHO ObITb BbINOSIHEHO HE MeHee 12
UCTMbITAHUN.

Tak Kak HayarnbHbIe YCNOBUSA, UCNOMNb3yEMbIE NPU UHAMUYECKOM MOAENNMPOBAHNU, OOLIYHO OKa3bIBAIOT
BNUSIHWE HA CTATUCTUKY HArpy>XEHWS B HA4yane UCMbITaHUSA, TO AaHHbIE, NOSYYEHHbIE B TEYEHUE nepBbiX 5 ¢
(unu Bonee, B cnyyae HEOOXOAUMOCTU) AOSMKHbI ObITh UCKMIOYEHBI U3 PaCCMOTPEeHUA Ans nioboro nHrepsana
NCXOAHbIX AaHHbIX MPW UCCNeaoBaHmmn TypbyneHTHOCTH.

Korpa avHamuyeckoe MOAEnupoBaHMe MpPOBOAUTCA ANS TypOYNeHTHbIX BETPOBLIX MOTOKOB, crieqyeT
NPUHATE BO BHUMAHWE BPEMEHHOE U NMPOCTPAHCTBEHHOE paspeLleHne CETKU.

lMpuMeyaHune — B OTHOWEHNN NPOCTPAHCTBEHHOIO paspeLleHmns CMeAYeT BhINOMHUTL CrnepyloLlee yernosue:
MaKcUManbHOe PacCTOsAHWe MeXAY CMEeXHbIMU Toukamu AOmkHO ObiTb MeHee 25 % A4 [YpaBHeHne (5)] u He Gonee
15 % AunameTtpa BeTpokoneca. 3TO paccTosHne ABNAETCA AnaroHanblo Mexay ToYKamu KaXaoi SYeinkn ceTku, nMeroLlei
yeTblpe ToYKW. [Ins HeofHOPOAHOWA CETKU, B Ka4ecTBe penpe3eHTaTUBHOMO MOXET pacCMaTpuBaThCcs cpefjHee 3HaYeHue
paccTosHUA MexAy TodKaMu CETKM Ha NoBEepPXHOCTU BETPOKOMeca, HO 3TO pacCTOsHUE [OMKHO BCerga YMeHbLIaThes K
nepudepun nonacTei.

CocraBnsaLue CMoBo Harpy3ku B pacyere no npeaeribHoMy COCTOSIHUIO MOTYT Takxke ObiTb 00beaun-
HEHbl KOHCEPBATUBHLIM 00PA30M Ha OCHOBE NPEANONOXEHUSA O TOM, YTO MaKCUMarnbHbIE 3HA4YEHNA COCTaB-
NAKLWMX HArpy3ku BO3HWUKAKOT OAHOBPEMEHHO. B cnyyae, ecnu 9TOT BapuaHT paccMarpusaeTcs, TO ANs Uc-
KINOYEeHUs1 HEKOHCEPBATUBHbIX OLIEHOK CrieyeT MUHUMarbHbIE N MakCUMarbHble 3KCTPEMarbHble 3HaYEHUs
COCTaBMALMX HAarpy3ku pacCMOTPETHL BO BCEX BO3MOXKHbLIX KOMOMHaLMAX.

PykoB0oACTBO ANt BbIMUCIEHUS KCTPEMATbHbIX PACYETHLIX HArpy3oK B pesynsrare BO34eNCTBUA O4HO-
BPEMEHHbIX HArpy30K, B3SiTbIX U3 PSiAa BbINOMHEHHbIX CTOXaCTUYECKUX MOAENUPOBaHUA, NPMBEAEHO B MpU-
noxexnun H.
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B Tex cnyvasx, korga MeCTHbIe Harpy3ku Unmn Hanps>XeHUst B KPUTUHECKNX CEYEHUAX paccMaTpuBaemMbixX
aneMeHToB B3Y 06ycnoBneHbl COBMECTHLIM Harpy>XeHUeM MpPOCTPaHCTBEHHOW CUCTEMbI CUM, AN TOYHOrO
onpeneneHns pacHeTHbIX Harpy3oK 40MNyCcKaeTcs UCMOMb30BaTb BPEMEHHbIE PAAbl OPTOroOHasbHbIX Harpysok,
nony4eHHble B pesynsrare Moaenuposanus. Korga Takme opToroHanbHble COCTaBNAOLME BPEMEHHbIX PAA0B
MCMNONb3YIOTCA ANA BLIYNCIIEHUS YCTANOCTHLIX U NPEAenbHbIX Harpy3oK, OHU 00bEANHAIOTCA C COXPaHEeHNeM
KaK HanpasfieHusA, Tak U BeNnuuuHbl. Takum 06pasom, NPSAMON METOA OCHOBaH Ha NONy4YeHUn JOCTOBEPHOIO
HanpPsPKeHUA Kak BPEMEHHOMN AnarpaMmbl Harpy>xeHus. 3ateM 3TOT eANHCTBEHHbIN napameTp UCnosb3yeTcs
B MPOEKTHbIX pac4eTax 9KCTPEeMasibHbIX M YCTaNOCTHbIX HArpy3okK, YTO NO3BONSAET u3bexarb pacHeToB KOMOU-
HUPOBAHHbIX Harpy3ok.

Cocrasnsiowme npeaenbHoN Harpysku Takke AonyckaeTcs 00beanHATbL TPAaULIMOHHBIM METOAO0M MNPy
YCINOBUK, YTO BKCTPEMATIbHbIE BEMUUUHBI COCTABNSAIOWMX HArPy3Kkn BO3HMKAKOT OAHOBPEMEHHO.

7.6 Pacuet npegenbHON NPOYHOCTHU

7.6.1 Metopn pacyeTta npeaenbHON NPOYHOCTU NEMEHTOB KOHCTPYKUuu BOY

Mertop pacyera npefenbHOW NPOYHOCTU OCHOBAH HA MCMONb3OBAHMKU NapUManbHLIX KOIPPULMEHTOB
6esonacHocTu. MapuuanbHbie kK03PDULUMEHTHI 6€30NaCHOCTU YYUTLIBAIOT HEONPEAENEHHOCTb, HENOCTOSH-
CTBO MPUKNaAbIBAEMbIX HaArpy3oK U CBOMCTB Marepuanos, Pa3nUYHOro poaa NOrpeLHoCTU, HeNonHoe Co-
OTBETCTBME PACYETHLIX MOAEne U MeToA0B pacyeTa, CTeNeHb OTBETCTBEHHOCTU HECYLLMX 3NEMEHTOB KOH-
CTPYKLUMM U NOCNEACTBUS OTKA30B.

7.6.1.1 MapumanbHbie k03huumueHTbl 6€30NaCHOCTU ANA Harpy3oK U maTepuanos

Yrobbl 06ecneunTb HagexHbIe 3HAYEHNS NPOEKTHLIX BENMUYUH, HEOOXOAUMO YYECTb NapLManbHbBIMU KO-
appuumenTammn 6e30NacHOCTM HECTAOUNBHOCTL HArpy30K M CBOWCTB MaTepuasnoB B COOTBETCTBUU C ypaBHe-
HuaMuU (28) n (29).

Fa=v¢Fie (8)

rae Fy — NpOeKTHas pacyeTHas BENUYUHA CYMMAapPHOW BHYTPEHHEH Harpysku Wnn peakuus, BO3HUKaloLWas
BHYTPU paccMaTpuBaemMoro 3neMeHTa KOHCTPYKUUW B pesynerate OAHOBPEMEHHOTO BO3EHCTBUSA
BCEX COCTaBNAOLLUMX BHELLHEN HArPy3Kn ANA pacCcMaTpuBaeMoro BapuaHTa Harpy>XeHus;
Y; — napumanbHbIin K03hULMEHT BE30NacHOCTH NO Harpyskam,
F,— HOpMaTUBHas BENUUYUHA HArpysKu.
1
fo = — (29)
Tm

rae fy — NPOEKTHaA pacyeTHas BENMUMHA, yYUTbLIBAIOLLAA CBOMCTBA MaTepuana;
Ym — NapunanbHblil KO3 dULMEHT 6e30NacHOCTU ANA MaTepuana,
fx — HOpMaTMBHOE 3HauYeHWe CBOWNCTB MaTtepuana.

MapumnanbHele k0ahduumeHTel 6E30NaCHOCTU ANA HArpy30K, UCMONb3yEMble B HACTOALEM CTaHaapTe
YYUTLIBAIOT:

- BO3MOXHbIE HEONaronpusATHbIE OTKIIOHEHUS/HETOYHOCTM B ONMPEAENEHUU Harpy3oK nO CPaBHEHUIO C
HOPMaTWBHOI BENMUYUHONM;

- HENOMNHOE COOTBETCTBUE PACHETHON MOAENU HArpy3Ku.

MapumnanbHele k0ahduumMeHTsl 6e30NacHOCTU AN MaTEPUAnoB, UCNONb3yeMble B AAaHHOM CTaHaapTe,
B cooTeeTcTBuM ¢ MTOCT 27.301, yuuthbiBaloT:

- BO3MOXHbI€ HEONAronpuSATHbIE OTKIOHEHUSI/HETOYHOCTU NPOYHOCTHBLIX XapakTePUCTUK MaTepuana no
CpPaBHEHWIO C HOPMATUBHBLIMU XapakTepPUCTUKaMMU;

- BO3MOXHYH HETOYHOCTb B pac4eTe reoMeTpUHEeCKUX XxapakTepPUCTUK PaCHETHLIX CEYEHUN UMK HECYLLEN
CNOCOBHOCTM Harpy>XeHHbLIX ANEMEHTOB KOHCTPYKLIMM;

- HETOYHOCTb FEOMETPUYECKUX PA3MEPOB;

- HECOOTBETCTBUE CBOWCTB MaTtepuana areMeHTa KOHCTPYKLMK CBOMCTBAM MaTtepuana, nonyyYeHHbiM B
pesynbrare UCMbITaHUIA ONbITHLIX 06pa3LoB;

- HETOYHOCTb NEPEBOAHLIX KOIMPULIMEHTOB.

B HekoTOpbIX cnyyasx NepeyncneHHbIe Bbille HETOYHOCTM U HeonpeaeneHHOCTU YYUTLIBAIOTCS MO OT-
[EenbHOCTU, HO B AAHHOM CTaHAApTe, Kak U BO MHOMMX Apyrux, KoapduumneHTbl, OTHOCALLMECA K Harpy3kam,
00beanuHeHb! B 0AMH KO MULIMEHT Y, @ OTHOCALMECA K MaTepuanam — B y,,.

30



FOCT P 54418.1—2012

7.6.1.2 NapumanbHbii K03 druMeHT 6e30MacHOCTM MO HA3HAYEHMIO

MapuynanbHbiii k03 dULMeHT 6€30NacHOCTU MO HA3HAYEHUIO YYMTLIBAET NOCNEACTBMA OTKa3a U cre-
NeHb OTBETCTBEHHOCTU 3fIeMEHTA KOHCTPYKUUKU. [JaHHbI Ko3adULUMEHT 3aBUCUT OT Knacca paccmarpusae-
MOTO 9NeMeHTa:

- 9NeMeHThI 1-T0 KNnacca: AaHHbIN KIacc UCNONb3yeTcs Ans 6e30NacHbIX 3MEMEHTOB KOHCTPYKLIMK, OTKa3
KOTOPbIX HE NPUBOAMUT K OTKa3y OCHOBHbIX Yacten BOY Hanpumep 3ameHsieMble NOALLMMHUKKN, HaxoasaLmecs
noj KOHTPOSIEM CUCTEMBI YNPaBMNEeHUs;

- 9NeMeHTbl 2-r0 Knacca: AaHHbIA Knacc MCNomnb3yeTcs ANs «HenpeaoxXpaHsAeMbiX» 3MEeMEHTOB KOH-
CTPYKUMK, OTKa3bl KOTOPbIX MOFYT NPUBECTM K OTKA3y OCHOBHbIX Yacten B3Y;

- 9NeMeHTbI 3-T0 Knacca: aHHbIN Knacc UCNONb3yeTcs ANA «HENPeAOXPaHAEMbIX» MEXaHUYECKNX ane-
MEHTOB, KOTOPLIE CBSI3LIBAIOT NPUBOZbLI M TOPMO3a C [MAaBHLIMU 3NEMEHTAMU KOHCTPYkLun 6e3 pesepsuposa-
HUA PyHKUMI sawmTel BAY, onucaHHbix B 8.3.

Mpu ucnbiTaHMAX HArpy30K AOIMKEH ObITb onpeaeneH KO3(PMUUNEHT, yYUTbIBAIOLLMIA NOCNEACTBUA OT-
Kasa, Hanpumep, Tak Kak 310 BbINMONHAETCA NpuU NONHOMAaCLUTaGHbIX UCNbITAHWAX NONAaCTEN.

[Ons pacyeta BOY no npeaenbHbIM COCTOSIHUSIM B COOTBETCTBYIOLLMX CIYyYasiX AOMKHbI ObiTb BINOMHE-
Hbl CreayoLwne YeTbipe BUaa pacieTosB:

- pacyeT npeaenbHoi NPOYHOCTU B COOTBETCTBUM C 7.6.2;

- pacyeT yCcTanocTHOW NPOYHOCTU B COOTBETCTBUM C 7.6.3;

- pac4yeT Ha yCToN4YMBOCTb (NPOrubel U T.4.) B COOTBETCTBUM C 7.6.4;

- IpoBepKa Kputuyeckux aedopMauuii (3a3op Mexay nonactbio U GawHen u 1. 4.) B COOTBETCTBUM C
7.6.5.

Kaxxabli TUN pacyeTa ycTaHaBnMBAET CBOW 3aBUCUMOCTM ANS ONUCAHUA NPEAESbHOT0 COCTOSHUSA U UMe-
€T [en0 C pasnM4YHbIMU BUAAMU HEONPEAENIEHHOCTENH U HETOYHOCTEN, YYUTLIBAEMbIX C MOMOLLBIO MapLuarnb-
HbIX K03hhnLmeHToB 6e30NacHOCTHU.

7.6.1.3 NpuMeHeHue yCTaHOBMNEHHbIX CTAHAAPTOB Ha CBOMCTBA MaTepuanos

Mpu npoBepke CTPYKTYPHOM LIENOCTHOCTN 9NEMEHTOB KOHCTPYKUuKU BIY pekoMmeHayeTcs MCnonbL30BaTb
HauWOHamnbHbIe UMK MEeXAYyHapOAHblE CTaHAapPThl ANs COOTBETCTBYIOLMX MaTepuanos. Ocobylo O0CTOpOX-
HOCTb Creayet NPosBUTb NMPU COBMECTHOM UCNOMb3OBaHWUM NapuuanbHbiX kO3 dUUMEHTOB BE30NacHOCTMH,
YCTaHOBNEHHBIX B HALMOHANbHbIX UNU MEXAYHAPOAHbLIX CTaHAapTax, U napuuanbHbix k0adduumueHToB be3-
ONacHoOCTK gaHHoro ctaHgapra. Npu npoektuposaHum BAY Heobxogumo obecneuntb ypoBeHb 6e30nacHOCTH
HE HWXXe yCTaHOBINEHHOro AaHHbIM CTaHAAPTOM.

PasnuyHble cTaHaapTbl noagpasaensioT napuuanbHbie KoadduumeHTbl 6€30nacHOCTU Ans martepua-
OB Y, HA HECKOJIbKO COCTaBMAOWMX KOI(DMDULNEHTOB, YUUTLIBAIOLMX PA3NUYHBIE TUMbI HEONPEAENEHHO-
CTU CBOMCTB Marepuanos, HanpuMep eCTECTBEHHYIO HECTAOUNBbHOCTb MPOYHOCTHLIX XapakTEPUCTUK, METOAbI
NPOMBILLIIEHHOTO KOHTPONS Unu cnoco6 nonyyeHus 3arotosku. MNapumanbHbie k03hdULUEeHTH 6e30nacHoOCTH
AnA maTepuanos, NPMBEAEHHbIE B 3TOM CTaHAApTe, COOTBETCTBYIOT TaK HA3blBAEMbIM «rMaBHbIM NapLuuanb-
HbIM KO3dpduumueHTam 6e30nacHOCTU ANA MarepuanoBy», YYMTLIBAIOLMM €CTECTBEHHYIO HEeCTabWUmnbHOCTL
MPOYHOCTHLIX XapakTepucTuk. Ecnu ctaHaapT ycraHaenuBaeT napumarnbHble KoaghduumeHTbl 6e30nacHOCTH
unn ncnonb3yer ymeHbLUEHHbIE UX 3Ha4YeHus, YyTOObI y4ecCTb npovune HeonpeneneHHocTtu, To 310 cneayet
y4Ye€CTb NPU BbINONMHEHUU PACYETOB.

OTaenbHble cTaHAapThbl AN NPOBEPOYHbIX PACHETOB MOTYT YCTaHABNUBATbL APYroe COOTHOLUEHUE nap-
UnanbHbIX K0achduumeHToB 6e30MacHOCTM NO Harpyskam u marepuanam. COOTHOLEHUEe KO3hULMEHTOB,
nNpuHATOE B AAaHHOM cTaHaaprte, cooteercTByeT MOCT 12.2.007.0. Ecnu pasaeneHue k03(puuueHTos B Bbl-
GpaHHOM cTaHaapTe umeeT oTknoHeHue ot FOCT 12.2.007.0, To AOMKHbI ObiTb BbINONHEHBI HEOOX0AUMBIE
nonpasku Ansi KO3MULIMEHTOB, YCTAHOBMNEHHbIX B BbIGPAHHOM CTaHAapTe, NPW BbIMOMHEHUU NPOBEPOYHBIX
pacyeToB COrnacHoO AaHHOMY CTaHAapTy.

7.6.2 PacyeT npegeribHOW MPOYHOCTH 3IEMEHTOB KOHCTPYKUuun BY

YcnoBue nNpoYHOCTM MO NpeAernbHOMY COCTOSHUIO NPEACTABEHO COOTHOLLEHUEM MEXAY AeiCTBYIOWU-
MM Harpy3kamu v CONpPOTMBIIEHUEM PACCMaTPUBAEMOTO SNEMEHTA KOHCTPYKLUU:

Yy S(Fy < R(fy. (30)

Conpotusnedne R B GOMbLUMHCTBE CNy4aeB COOTBETCTBYET MAKCUManbHO AONYCTUMBLIM PaCUYETHbIM
MPOYHOCTHLIM XapakTepucTMkam Marepuana, cneaosartencHo, R(fy) = f,, dpyHkuMA S ana pacyerta npeaens-
HOM NPOYHOCTH OObLIYHO OMpPEAENseTcs Kak HanbonbLIAsA BENMUYMHA BHYTPEHHEro CMIOBOTO dhaktopa B pac-
CMaTpPUBAEMOM JNEMEHTE KOHCTPYKLMHU, CrieaosaresnibHo S(F ) = F;. YpasHeHne npuobpeTaer Bua:
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1 1
YiFk s — —f. (31)

n m

CrnegyeTt OTMETUTb, YTO Y, ABMAETCA KOIPDULMEHTOM, YUUTLIBAIOLMM NOCNEACTBUA 0TKa3a U He Jon-
JXEH paccMmaTpuBaTbCA kak 3anac NPOYHOCTM ANA Matepuana.

Mo ycnosuio npeaenbHON NPOYHOCTM AOMMKEH ObITb MPOBEPEH KaXAblii HArPY>KEHHbI 3NEMEHT KOHCTPYK-
uum B3Y ans kaxaoro COOTBETCTBYIOLLETO CIy4as Harpy>eHusl, yCTaHOBMNEHHOro B Tabnuue 2, n o6ecneyeHo
ycrnosue npeaensHon NPoOYHOCTU B COOTBETCTBUM C BbipaxkeHUem (31) aAna camoro onacHoro npeaenbHoro
COCTOSIHUSA, YCTAHOBIIEHHOIO HA OCHOBE MOSYYEHHOTO HAaUMEHBLLETO 3anaca.

AnA cnyyaes Harpy>xeHWs TypOYNeHTHbIM NMOTOKOM C 3aJaHHbIM AMana3oHOM W3MEHEHUSI CKOPOCTEN
BETPa BEPOATHOCTb NPEBbILLIEHUS ANA HOPMATUBHOW Harpy3ku AomkHa ObiTk BEIYMCIIEHA C YYETOM pacnpeae-
NeHust CKopocTu BeTpa, AaHHOro B 6.3.1.1. MNockonbKky MHOTME pacyeTbl Harpy30Kk OCHOBaHbI HA CTOXacTu4e-
CKMX MOZENAX OrPaHNYEHHON NPOAOIKUTENBHOCTU, HOPMAaTUBHbIE Harpy3ku, onpeaeneHHsle aAns Tpebyemoro
nepuofa noBTOPSEMOCTU, MOTYT OKasaTbCa Bonblue, Yyem niobas U3 BENIMYMH, BbIMUCIEHHbIX NPU MOAENUPO-
BaHUK. PykoBOACTBO ANA pacyeTa HOPMAaTUBHbIX HArpy3o0K OT TypbyneHTHOro HaberatoLero NoToka A4aeTcs B
npunoxexun F.

Ansa MCH 1.1 HopmaTUBHaA BENUYMHA Harpy3ku AOMmkHA ObITk ONpeaeneHa MeToa0M CTaTUCTUYECKON 3KC-
TpanonaumMn U COOTBETCTBOBATbL BEPOATHOCTW NPEBLILLEHUS, AN HanbonbLIen BeNUYMHLI B Mo6oit 10-MUHYT-
Hblit nepuog He Gonee 3,8-10~7 (50-NeTHUI Nepnos NOBTOPSIEMOCTH) AN HOPMATbHbIX NPOEKTHbIX CUTYaLUN.

[aHHble, ncnonb3dyemble B MeTogax akcrpanonsumm ansa cnyydas DLC 1.1, gomxkHbl ObiTb U3BNEYEHbI
13 BPEMEHHbIX PsA0B MOAENUPOBaHUii BOY, MMHMManbHasa NnpoaomkuTeNnbHOCTL KOTOPLIX Ana B3Y, Haxoas-
wierica B pabodem guanasoHe, coctaensietr 10 MuHyT. Tpebyetcs BbINOMHUTL HE MeHee 15 moaenupoBaHuii
ANs KXol CKOPOCTU BETPA B AnanasoHe ot (V..  — 2 M/C) 10 CKOPOCTM BETPA OTKMIOYEHUSA W LIECTL Mofe-
NUPOBaHUIA — ANA KaXA0WA CKOPOCTU BETPA HUXKE (V,,0q — 2 M/C). TPy 0TOOPE AAHHLIX NPOEKTUPOBLUMK A0f-
XKEeH NpeaycMoTpeTb obecneyeHne He3aBUCHMOCTU MEeXAY NMKamKu Ha IKCTPanonAuuio U MUHUMU3UPOBATL
3aBMCHUMOCTb, KOrAa STO BO3MOXHO. [pOEKTUPOBLUMK AOMMKEH 0OBLEAUHUTL AAHHbIE U pacnpeaeneHus Bepo-
ATHOCTU ANA (hOPMUPOBAHUA COrMacoBaHHON (OYHKLUMKM pacnpefeneHus Ha 6onbLIOM UHTEpBAane BPEMEHMU.
YT106bl rapaHTMPOBaTh YCTOWYMBOCTb OLIEHKWN ANMUTENbHO AEWCTBYIOLUMX HArpy3oK, AorkeH ObiTb NPUMEHEH
KpUTEPUii CXOAMMOCTH K KBAHTUITIO BEPOATHOCTU, MEHbLUEMY, YEM MOAA AAHHBIX KaK ANs KPaTKOCPOUHbIX, Tak
1 Ana JONroBpeMeHHbIX NPEBbILLEHMIA pacnpegeneHuii. Ana pykosoacrea, CM. npunoxexue F.

XapakTepucTuyeckoe 3Ha4eHNe MOMEHTOB, AEVCTBYIOLLMX B PACHETHOMW MIIOCKOCTM M NEPNeHaNKYnsip-
HbIX K HEW, B MECTE KPENMEeHUss OCHOBAHWUS NONAacTU M OTKNOHEHUe nepudhepuinHON TOUKM NONACT MOXET
ObITe ONPeAeneHo yNpOLLUEHHbIM METOLOM.

MTpuUMeyaHne— BTOT NOAXOA CHUTAIOT KOHCEPBATUBHBIM AN 3-ronacTHeiX BOY ¢ ropusoHTansHoi ocklo,
ycTaHOBNEHHbIX Nepey GaluHel no HaberatowemMy BO3YLUHOMY NOTOKY. B criydae npumMeHeHust Apyrux KOHCTpyKUmiAi BOY
cnefyeT NPosiBUTE OCMOTPUTENBHOCTE.

XapaKkTepucTU4ecKoe 3Ha4YeHUe B 3TOM Crydae MOXET ObITb ONpeaeneHo BbIYMCIIEHUEM CPEQHUX 3HA-
YEHUN IKCTPEeMarnbHbIX AaHHbIX ANA Kaxaoro 10-MUMHYTHOrO GUHA U UCMONb30BaHUEM HaMBONbLIEH BEMUYU-
Hbl, YMHOXXEHHOI Ha ko9 puumeHT akcTpanonsaumm 1,5 npu coxpaHeHUn YaCTUHHOTO KOAuUMeHTa 3anaca
no Harpy3ke, NPMMEHAEMOr0 ANA SKCTPanonAUMKU CTaTUCTUMECKMX Harpy3ok B COOTBETCTBMU C Tabnuueii 3.

Onsa cnyyaeB HarpyeHusi ¢ yKkasaHHbIMU SBMEHUSIMU B MOJie BETPa HOPMAaTWUBHbIE Harpy3ku [OJDKHbI
ObITb BbIMUCNEHbI AN HAMXYALLErO BapuaHTa nepexoaHoro npouecca. Ans cnyyaes TypOyneHTHOro BO3ayLL-
HOrO MOTOKa AOMKHA ObITe ONpeaeneHa CpeaHsas BEMUYMHA U3 YMCNa CaMblX ONACHbLIX BbIYMCNEHHBIX Harpy-
30K A4nA pasnuyHblX 10-MUHYTHBIX HAOOPOB Cny4vaniHbIX AaHHbIX, 38 uckntoveHmem MNCH 2.1, 2.2 n 5.1, ana
KOTOPbIX BENUYNHA HOPMATUBHOW Harpy3ku AOMKHa ObiTb pPaBHA CpeaHeEN BEnUYMHE HambonbLUMX NOMOBUH
MaKCUMankHbIX Harpy3oK.

7.6.2.1 NMapumanbHbie KO3 MLUMEHTbI BE30NAaCHOCTM ANA HArpy30K

MapumanbHbie kO3 dULMEHTHI BE30NACHOCTN AN HArpy30K AOMKHbI OblTb HE MEHee YCTaHOBNEHHbIX
B Tabnuue 3.

Mcnonb3oBaHue napumanbHbiX K03hduULMeHToB 6e30MacHOCTM NO Harpy3kam Ans HopMarbHbIX U aBa-
PWIHBIX NPOEKTHBIX CUTYaLMIA, onpeaeneHHbix B Tabnuue 3, Tpedyer, 4toObl BoIOpaHHas Mogernb pacyera Ha-
rpy3ku Obina NOATBEPXKAEHA PE3ynbTaTaMn U3MEPEHUI HArPY30K. STU 3MEPEHNUS JOMKHbI ObITb BbIMOMHEHEI
Ha B3Y, umeroLueri KOHCTPYKLMIO, NOAOOHYIO KOHCTPYKLMKU paccMaTtpusaemMoli BOY B OTHOLIEHUN aspoauHa-
MUYECKUX XapakTEPUCTUK, OCYLLECTBNEHUS NPOLECCOB YNPaBeHUs U AMHAMUYECKUX PEeaKLUiA.
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Ta6nuya 3—lMapuuansHblie KO3PPULMEHTEI 6e30NacHOCTY AN Harpy3okK v

HeGnaronpuaTHble Harpysku BraronpuaTHbie ) Harpysku
HopmanbHble (H) | AsapuiiHble (A) | TpaHcnopTHble/MOHTaXHble (T) Bce npoekTHble cuTyauun
1,35* | 1,1 1 1,5 | 0,9

1) iHepLMOHHEIE 1 FPaBUTALMOHHEI@ Harpy3KM, KOTOPLIE CYLLIECTBEHHO YMEHbLLLAKOT CYMMaPHYHO BENUUUHY BHYTPEHHMUX
YCUNWiA B 9NIeMEHTaX KOHCTPYKLMK, cHUTatoTca GnaronpusaTHeiMU. B cnyyae kak 6naronpusitHelX, Tak u HebnaronpusTt-
HbIX Harpy3ok BelpaxeHue (30) nmeeT Bug:

YnS (vaunfav Fie unfav: Y fav Fk,fav) < R(fd) .

* Onsa npoekTHOro crnyyas HarpyxeHus NCH 1,1 npu ycnoBuK, YTo Harpy3sku onpegeneHsl METOA0M CTaTUCTUHECKOW 3KC-
TpanonsAunM ANs 3a4aHHOro MHTepBana ckopocTyu BeTpa mexay Vi, n V, . napumanbHblii koachhuumeHT GesonacHocTh
no Harpyske 4ns HOpMankHbIX NPOEKTHLIX CUTYaLid NPUHUMAETCS paBHbIM Y, = 1,25.

Ecnn gns HopMarnbHo#h NpoeKTHOM CUTYaLmMM MOXET BbITb paccuuTaHa HOpMaTUBHasA BEMUYUHA peakLum Fg,av,,y oT BO3-
AEeNCTBUS CUNbl TAXKECTU, U 3Ta Harpyska sBnseTca HebnaronpusiTHOW, To nNapuyuanbHblii koadduuneHT 6esonacHocTm
1o Harpyskam pekoMeHAyeTcst ornpefenuTb B COOTBETCTBUMN C 3aBUCUMOCTSIMU:
=11+ 02

{0,15 ana MCcH1 1

0,25 ans npounx

F .
1|yl e e
£ = Fy ‘grawty‘ |k|
0; ‘Fgravity‘ > |Fi]

fonyuwenue B 7.6.1.1, B KOTOPOM ANl onpeaeneHus CMNoBoON peakuum NPUMEHEH YacTUYHbIN KO3dhdu-
LMEeHT 3anaca NpoYHOCTU MO Harpy3kam, NpeanonaraeTt, YTo rNaBHOW LEeNbIo ABNAETCA Haanexawee npea-
CTaBneHue aguHamuyeckon peakuuu. [ina pyHaameHtos BAY unu KOHCTPYKUUM, ANS KOTOPLIX NpaBunbHOE
npeacTaBneHne HENMHENHOro NOBEAEeHUs maTepuana u/unum reoMeTpUdEeCcKon HEMMHENHOCTM NPeacTaBnseT
rMaBHbIA UHTEPEC, PAaCHETHAA CUNOBAasA peakums Sy A0rkHa ObiTb NONyYeHa Ha 0CHOBE CTPYKTYPHOTO aHanu-
3a npyu KOMGMHNPOBAHNK PACHETHBIX Harpy3okK F, rae pacyeTHas Harpyska nony4eHa yMHOXeHUMeM Xxapakre-
PUCTMYECKUX 3HAYEHUI Harpy3ok F, Ha yCTAHOBMEHHbIE YacTUYHbIe KOAhULIMEHTBI 3anaca No Harpyskam
Kak aAns GnaronpuaTHbIX, TaK M HEONAronpPUATHbLIX CIy4aeB HarpPY>XEHUS:

Fa="%Fi

BHyTpeHHue cunoBblie pakTopbl, BO3HUKaOLWme B OaluHe (nepepesbiBalowue cunbl U udrubaowme Mo-
MEHTbI), YMHOXEHHbIE Ha 7Y, NPUBEAEHHbIe B TabnuuUe 3, AOMKHLI UCMOMNbL30BATLCA B KAaYE€CTBE MPaHNYHbIX
YCIOBMIA.

[nsa rpaBuTauMoHHbIX PYHAAMEHTOB NPEeAenbHbIE COCTOSIHUSA, 00ECNEYMBAIOLLIME MOMHYIO YCTOWUUMBOCTb
(pBW>KEHME TBEPAOrO TEMAa NPU OTCYTCTBUMU NOBPEXAEHUS ONMOPHOIN NOBEPXHOCTU MOYBLI) U HECYLLYIO CNOCO6-
HOCTb NOYBLI U (hyHAAMEHTA, AOMKHbI ObITb PACCMOTPEHbI U BLIMUCTEHBLI B COOTBETCTBUM C AEMCTBYIOLUMMU
cTaHgaptamu. B o6wwem cnyyae npu onpeaeneHun Harpy3ok, AENCTBYIOLLMX HA TPaBUTALMOHHbIN (hyHAAMEHT,
3aienaHHbll B NOYBY UMK NNaBy4mil, YacTUYHLIA KO3(MULMEHT 3anaca npodHocTu ¥ = 1,1 ana Hebnaro-
NPUATHBIX NOCTOSAHHLIX HArpy3ok n y; = 0,9 aAna GnaronpuATHLIX NOCTOAAHHLIX HAarpy3ok. B ToM cnyvae, koraa
Ha OCHOBE NPUMEHEHWUs1 MEHEIKMEHTA KaueCTBa NPOEKTUPOBAHUA U BbINOMHEHUSA UHXXEHEPHbIX U3bICKaHUN
MOXET ObITb [4OKA3aHO, YTO yAenbHble MIOTHOCTU Marepuana (PyHAaMeHTa, YCTaHOBIEHHbIE B NPOEKTHOW
JOKYMEeHTauuu, COOTBETCTBYIOT YCIMOBUAM MAOLWAAKU Pa3MELLEHUA, YaCTUYHbIN KO3(hdULMEHT 3anaca npoy-
HOCTM AN NOCTOSIHHO AEHCTBYIOLLIEN HAarpy3ku Ha 0CHOBaHue ¥y = 1,0 MOXET NCNOMbL30BaTLCA ANA pacyeTa no
npPeaenbHbIM COCTOAHUAM HECyLLEel cnocoBHOCTM NoYBbl U yHAaMeHTa. Ecnu BelumcneHHas cnocoGHOCTL
JepXaTbCs Ha ONOPHOI NOBEPXHOCTU COOTBETCTBYET YPOBHIO PYHTOBLIX BOA, TO MOXET ObiTb NPUMEHEH Ya-
CTUYHBIA KO3hPULIMEHT 3anaca NPOYHOCTH No nnasyyvectn v, = 1,0.

C Apyroii CTOPOHbI, NPOBEPKa HECYLLMX CMOCOBHOCTEN NOYBLI U hyHAAMEHTA MOXET ObiTb OCHOBAHA Ha
4aCTUYHOM KO3hdULIMEHTE 3anaca npo4HoCTM v; = 1,0 kak Ans GnaronpuATHLIX, Tak U Ans HebGnaronpusT-
HbIX CMy4YaeB NOCTOSIHHOTO Harpy)keHusi. MpoBepKka NOMHON YCTOWYMBOCTU MOXET ObiTb OCHOBAHA HA YaCTUYMHOM
koadpdpnumeHTe 3anaca nPoUHOCTH ¥, = 1,1 Ans HEGNAronPMATHLIX Cry4aeB NOCTOAHHOIO Harpyxexus u ;= 0,9
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Ans GnaronpusTHLIX CMy4aeB NOCTOSHHOIO HArPY>XEHWUS NPU UCTIONb30BaHWKM BO BCEX CIyYasiX KOHCEPBATUBHbIX
OLIEHOK BECOB UMK MIIOTHOCTEN, ONpeaeneHHbiX Kak 5 %-Hble n 95 %-Hble KBaHTUNUW. Bornee HM3KUI KBaHTUMb
JOIDKEH UCMONb30BATLCA AMNA Criyyas OnaronpusiTHOro HarpyXeHusl. B npoTMBHOM cryyae, AOSMKEH UCMONb30-
BaTbCsl BEPXHUIA KBAHTUIIb.

7.6.2.2 MNapumanbHbie K03(dUUUEHTLI 6830MacHOCTU AN MaTepuanoB B Cy4yae OTCYTCTBUSA YCTAHOB-
JIeHHbIX CTAHAAPTOB

B paHHOM crniyyae napumanbHble kK03 duumMeHTbl 6€30nacHOCTU A0MKHbI ObiTh OnNpeaeneHbl B COOT-
BETCTBUU C UMEIOLLIMMUCS AAHHLIMW UCMbITAHUII CBOWCTB MatepuanoB. BenuuuHa rmaBHOro napuyuanbHOro
koachpmumenTa 6e30nacHOCTU AN MaTEPUanoB Y, Y4HUTLIBAIOLLETO €CTECTBEHHYI0 HECTabUALHOCTL NPOY-
HOCTHbIX CBOICTB, JOMXHA ObITb:

Y = 1,1 (32)

AnA CBONCTB maTtepuana ¢ 95 %-HOW BEpPOSATHOCTbLIO BbDIMBaHUSA, P, C 95 %-HOW ,qocmBepHocmm‘). Ota
BEMNMUNHA OTHOCHUTCS K 3neMeHTaM, 06naaaloLLmm ynpyruMu CBoicTBamMmu?), 0Tkasbl KOTOPbIX CMOCOGHBLI Npu-
BOJMUTb K OTKa3y rMaBHbIX 3MIEMEHTOB KOHCTPYKUuKU BIY, Hanpumep, Tpybuyartas ceapHas 6awHsa, dpnaHuesoe
coeauMHeHue bGalHu, cBapHas pama roHAOrbl UM COYNeHeHUs nonacTtei. Buabl oTkasa BKNIOYAIOT:

- nnacruyeckue gedopmauuu ynpyrux Marepuanos;

- pa3psbiB 6onTa B 601MTOBOM COEIMHEHUU C AOCTATOMHBLIM KONMYECTBOM 60ONTOB, YTOBOLI 0GecneUnTh A
m
YacTu Harpy3Kku B pe3ynsrare paspyLueHus ogHoro bonra.

[Ona «HenpeaoxpaHsaeMbiX» MEXaHUYECKMX U CTPYKTYPHLIX 9NEMEHTOB, He obnagalowwmx ynpyrumu
CBOICTBaMM, OTKa3bl KOTOPbIX OLICTPO NPUBOASAT K OTKA3y rMAaBHbLIX 3NEMEHTOB KOHCTPYKUMW BIY, rmasHbii
napumarnbHbIi koathduuueHT 6€30NacHOCTU AN MaTePUanoB A0SMKEH ObiTb HE MEHEE, YEM:

- 1,2 — ansA rmobanbHOM NOTEPU YCTOMYMBOCTU U3OTHYTLIX 060noYek Tuna Tpybuarbix 6awweH u nonacren;

- 1,3 — Ans pa3spyLueHusi BCreACTBME NPeBbILUEHUNA HANPSXKEHWI PACTSHKEHUS] MU CKATUSA.

MapumanbHbie KO3 dULMEHTbI 6E30MACHOCTU, YYUTLIBAIOLWME NOCNEACTBUS OTKa3a:

- anemeHT knacca 1: v, = 0,9;

- 3NeMeHT Knacca 2: v, = 1,0;

- aneMeHT knacca 3: y, = 1,3.

7.6.2.3 MapumanbHble k03hdULMeHTb 6e30NaCHOCTU ANsi MaTepuarnoB B Cry4yae UCNoNb30BaHuUs ycTa-
HOBMEHHLIX CTAHAAPTOB

ObbegnHeHHble napuuanbHble kKoachduuUMeHTbl 6e30nacHOCTU AN Harpy3oK, MaTepuarnos U yyeta no-
CrEeACTBUIA OTKA3A Yy, ¥y, Y, AOIDKHbI ObITh HE MEHEE YCTAHOBMNEHHbIX B 7.6.2.1 1 7.6.2.2.

7.6.3 YcTanocTtHoe paspyleHue

PacyeTbl Ha yCTanoCTHyI0 NPOYHOCTb AOIKHbI ObITh BbINOSIHEHbI N0 COOTBETCTBYIOLLEH HAAEXHON METO-
auke. Hanpumep, B COOTBETCTBMU C MeToauKoW MarHepa, npeaenbHoe COCTOAHUE CYMTAETCSH AOCTUTHYTbIM,
KOra HaKoMseHHOe NOBpeXaeHne npeebicuT 1. B 4aHHOM cryyae noBpexaeHve, HakoMNeHHOe 3a NPOEKTHbIN
cpok cnyx6bl B3Y, 4omKHO BbITb MEHbLUE Unu paBHO 1. BbipaxkeHusi Ansi pacyeTa yCcTanoCTHOW NPOYHOCTH
AOSDKHBI YYNTBIBaTh KaKk OCOBEHHOCTU LIMKMA Harpy>XeHus, ero AuanasoH, Tak U CpeaHIo Benuunny aedop-
Mauun (HanpskeHun). Ona pacyeta BenuuuHbl NPUPaLLEHUSA NOBPEXAEHUS, CBA3AHHOIO C KaXKablM LIUKIIOM
YCTanoCTHOrO HarpyXeHus, BCe napuuansHele KoapduumeHTel 6e3onacHoCTH (ANa Harpy3ok, MaTtepuarnos K
nocneacTBuUi 0TKa3a) AOMKHbI ObITb NPUMEHUMbI K paccMaTprBaeMoMy AuanasoHy LUKnuyYeckux aecdopma-
Uunii (Mnu HanpsxeHuin). MNpumep metoankn MaiHepa NnpMBEAEH B NPUNOXeHUM G.

7.6.3.1 MapumanbHbIi k03hduLmMeHT 6e30MacHOCTM NO Harpy3kam

MapumanbHbIi KO3hDUUMEHT 6e30NacHOCTM NO Harpy3kam Anst HOpManbHbIX U aBapPURHBLIX CUTYaLNIA
AOIKeH ObIThb: 7= 1,0.

7.6.3.2 MapuuanbHble kKoabdurumeHTbl 6€30MacHOCTH ANA MaTepuanos B Criydae OTCYTCTBUSI YCTaHOB-
NEHHbIX CTaHAapToB

MapuuanbHbIi K03 MULUEHT 6E30NaCHOCTM 4NA MATEPUarnos v, 10MkeH ObITb He MeHee 1,5 npu ycno-
BWU, 4TO KpnBasn S-N ocHoBaHa Ha 50 %-HOI BEPOATHOCTM BbKMBaAHUA U ko3adhduumneHte sapuaumm < 15 %.

1) HopmaTuBHble MPOYHOCTHBIE XapaKkTepUCTUKI [OMKHbI BbiTh 0TOBPaHLI kak 95%-Hblii KBaHTUL (ONpeaeneHHbIN
¢ 95%-Hoi4 [,OCTOBEPHOCTLIO) UMW B COOTBETCTBUM C BENMYUHON, YKa3aHHO| B cepTudmkaTe Ha Matepuarsl U Nony4YeHHOM
B COOTBETCTBUMU C YCTAHOBMEHHLIM NMOPSAKOM MPOBEAEHNS UCTbITaHUA YCTaHOBNEHHbIX 06pa3LioB.

2 Ynpyrue cBoACTBa B fJaHHOM crydae OTHOCATCS He TOMbKO K YMpYruMm CBOMCTBaM MaTepwarnos, HO Takke K ane-
MeHTaM, KOHCTPYKLIMA KOTOPLIX NpeaycMaTpuBaeT ynpyroe NnoBeaeHne, HanpuMep, BHYTpeHHee pe3epBUpoBaHue.
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ins anemeHTOB ¢ GONbLWIMM KO3HPULIMEHTOM BapuaLmK ycTanocTHol npoyHoctu®) (B auanasowe ot
15 % 00 20 %), COCTOAWMUX U3 MHOTUX KOMMNOHEHTOB (KOMNO3UTHLIE Marepuanbl), Kak, HaNpUMmep, Keneso-
6eToH Unn BONOKOHHbIE MaTepuansl, napumanbHbii K03 dUUMeHT 6e30NacHOCTN AOMKEH ObiTb YBENUYEH U
COCTaBNATbL HE MeHee 1,7.

XapakrepucTuku yCTanoCTHOW NPOYHOCTM AOMKHbI ObiTb OCHOBaHbI Ha pe3ymnbrarax CTaTuCTUHECKU
3HAYMMOTO KONUYECTBA UCTbITAHWIA, UX HOPMATUBHbLIE 3HAYEHUSA AOIDKHbI YYUTbLIBATh: MACLUTAGHLIN hakTop,
[ONYCKU, yXyALUEeHNEe CBONCTB B pe3ynbTaTte BHELWHUX BO3AEWCTBUI, Hanpumep, yneTpadmoneToBoro usny4ye-
HUSA, a TaKKe CKPbITbIe AedeKTbl.

[Ona cBapHbIX U KOHCTPYKLMOHHLIX CTanei Npu nocTpoeHun KpuebiX S-N TpaguLMOHHO UCNONbL3YETCA
97,7 %-Has BEPOSITHOCTb BbbiMBaHUA. B 3TOM cniyuae KO3((ULIMEHT 7, PEKOMEHAYETCA NPUHATL paBHbIM 1,1
B Tex cnyyasx, Koraa OCyLUECTBSAI0TCA NepUoanYeckue OCMOTPbI, NO3BONAIOLLME OBHAPYIMTL KPUTUHECKOE pas-
BUTNE YCTanoCTHOM TPELLMHbI, AOMYCKAETCS UCMONb30BAaTL Gonee HU3KYI0 BENUYUHY v,,. Bo BCEx criyuasnx koad-
uupmeHT v, forKkeH ObiTb GonbLue 0,9.

[1ns BONMOKOHHBIX MaTepuaros, pacnpeaeneHne NPOYHOCTHBLIX XapaKTepPUCTUK JOSMKHO ObiTb YCTAHOBNEHO
Ha OCHOBE []JaHHbIX UCMbITAHWI KOHKPETHOro marepuana. MNocrpoexune kpneon S-N AOIDKHO OCHOBLIBATLCA HA
95 %-HOW BEPOSATHOCTU BLXMBAHUSI C YDOBHEM A0BEPUTENBHON BEPOSATHOCTU 95 %. B 3TOM cnyyae koadduum-
EHT Y,,, PEKOMEHAYETCA NPUHATL PaBHbIM 1,2. AHaNOrMYHLIN NOAX0A A0NYCKAETCA MCMOMbL30BaTh U ANA APYruX
marepuarnos.

MapuuanbHble KO3pPULMEHTb 6e30MaCHOCTU, YUUTbIBaIOWME NOCNEACTBUSA OTKa3a:

- anemeHT knacca 1:y,=1,0;

- 3rIeMEeHT Knacca 2: Y= 1,15;

- 9rIeMEeHT Knacca 3: Y= 1,3.

7.6.3.3 NapumansHble K03 uUMeHTb 6830NacHOCTY ANA MaTepPUarnoB B Clyyae UCMONb30BaHUA yCTa-
HOBMEHHbIX CTAHAAPTOB

O6wwme napuuaneHele KO3 dULUUEHTLI 6E30NacHOCTH (NS Harpy30K, MaTepMarnoB U NOCNEeACTBUI OT-
Kasa) A0S KHbI ObITb HE MEHEE YCTaHOBMNEHHbIX B 7.6.3.1 1 7.6.3.2 C COOTBETCTBYIOLLUM YYETOM YCTAHOBEH-
HbIX B CTaHAAapTe KBaHTUMEN.

7.6.4 YcTONYUBOCTb

Hecywime yactu «HenpeaoxpaHsaemblX» 3MeMEHTOB KOHCTPYKLMMW AOSKHbI COXPaHSATL YCTOWYUBOCTL B
npouecce BO34EeNCTBUA MPOEKTHbIX Harpy3ok. [Ans BCex ApYrux 3NeMEHTOB KOHCTPYKUMii ynpyrue aedopma-
LMK noa AeriCTBMEM PACYETHOW Harpy3ku AonyctuMel. [1og BO3AeCTBMEM HOPMATUBHBIX HArpy3oK BCe ane-
MEHTbI KOHCTPYKLIMKU JOIDKHBI COXPaHATL YCTOWYUBOCTb.

[na nonyyeHusa NPOEKTHON PaCYHEeTHOW Harpy3ku, AOmKkeH ObiTb BbIGpaH napumanbHblii KOShMOULMEHT
6e30MacHOCTM MO Harpy3kam, MUHMManbHas BENUYMHA KOTOPOTO AOMKHA COOTBETCTBOBATL YCTAHOBIEHHOW B
7.6.2.1. MapumanbHele k03 duumeHTsl 6€30NacHOCTU ANst MaTtepuana AoSkHbl ObiTb HE MEHEE YKa3aHHbIX

B7.6.22.

7.6.5 Mpoeepka kpuTU4eckux gedopmaumnmn

7.6.5.1 OCHOBHbIE NOMOXEHUSA

[omkHo ObITb NOATBEPXAEHO, YTO AedpopMauymn, CNoCOOHbIE BbI3BaTb HapyLUEeHUE KOHCTPYKTUBHOM
LernoCTHOCTU NMOJ BO3AENCTBUEM NPOEKTHBIX YCIOBUN, NEPEYNCIIEHHbIX B Tabnuue 2, OTCYTCTBYIOT.

MakcumansHoe ynpyroe OTKNoHeHue B HeGnaronpuaTHOM HanpaBneHWn Npyu BO3AENCTBUM XapaKTepu-
CTUYECKNX 3HAYEHUI Harpy3ok JOIMKHO ObITb ONPEAENEHO ANS CNy4aeB Harpy>XeHWUsi, NepevncrieHHbIX B Ta-
Gnuue 2.

MonyyeHHble BENUYUHBI AedpopMannin 3aTeM CnefyeT YMHOXUTb HA KOMOWHUPOBaHHbIN napuuanbHbii
KoahULMEHT 3anaca NPOYHOCTH NO Harpyskam, Marepuanam U y4eTy nocneacTauii 0Tkasa.

7.6.5.1.1 MapumanbHbIi 3anac NPOYHOCTM MO Harpy3kam.

3HaYeHNs ¥, 4OMKHbI BbiTh BbIOpaHbLI M3 TabNULbI 3.

7.6.5.1.2 NapumanbHbIi KO3 dULMEHT 3anaca NPOYHOCTH, YUUTbIBAOLWUIA AeDOPMaLMOHHbIE CBOUCTBA
martepuanos

Bennunna v, AormkHa GbITb NpuHATa paBHoM 1,1 KpOMeE Tex Cny4vaes, KOraa ynpyrue cBoiicTBa paccMa-
TPUBAEMOro 3NeMeHTa KOHCTPYKLUM Obinu onpeaeneHbl Ha OCHOBE COOTBETCTBYIOLLUMX UCTILITAHUI UNK B pe-
3ynerate MOHUTOPUHra. B 3TOM crnyyae BenuumHa JaHHOro KoadpuumenTta moxert 6biTb yMeHbLUeHa. Ocoboe
BHUMaHWe AO0MKHO ObiTh YAENEHO reoOMeTpPUYeCKUM NOTPELLHOCTSM (hOPMbl U Pa3MEPOB, a TaKkKe TOYHOCTU
MeToAa BblYMCNEHUs gedopmanuit.

) YeranocTHas NpoYHOCTL 346Ck OnpesensieTcs Kak AnanasoHbl HaNpsHKeHWA ANS 3aaHHOMO YUCTTa LiNKMOB.
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7.6.5.1.3 MapumanbHbIi KO3 DUUMEHT 3anaca NPOYHOCTH, YYUTLIBAKOLMIA MOCNEACTBUA OTKasa

MapumanbHbIin KO3UUNEHT 3anaca NPOYHOCTHU, YYUTLIBAKOLLMIA NOCNEACTBUS OTKa3a paBeH:

- ANA 9NeMeHTa KOHCTpyKumuun knacca 1: v, = 1,0;

- ANs aNeMeHTa KOHCTpyKunu knacca 2: v, = 1,0;

- ANs 3nemMeHTa KOHCTpyKumuu knacca 3: v, = 1,3.

BenuuuHa nonyyeHHon ynpyron aedopmaumm AomkHa ObiTb AoDaBNeHa K NONOXEHMIO SrEMEHTA B He-
aedopMMpoBaHHOM COCTOSIHUM B CAMOM OMAcCHOM HanpasneHuu. [onyyeHHoe NonoXxeHue AOJKHO ObiTb
NPOBEPEHO MO YCIOBUIO OTCYTCTBUA MEXAHUYECKON UHTepdepeHLn.

7.6.5.2 OTKNOHEeHWs BEPLUMH flonacTel BETPOKoneca nog AeNCTBUEM NPUNOXKEHHBIX Harpy3oK

OHUM U3 CambiX BaXKHbIX BUAOB PacyeTa, KOTOpble HEOBX0AMMO BbINOMHATb, SABMAETCA NPOBEPOYHbIN
pac4yeT No OTCYTCTBUIO MEXAHMYECKOr0 CONpUKacaHusi Nonactu BeETpokoneca u batuHu.

B o6wem cnyyae, pacyeTbl geopmaumini nonacti BETPOKONECa A0MKHbI ObITb BbINOSIHEHBI KAK ANA Cny4a-
€B Harpy>KeHus npeaenbHbIMU HAarpy3kamu, Tak M Ans Cnyyaes yCTanoCTHOro HarpyxkeHus. Jedopmaumm, BbI3BaH-
Hbl€ NpeAenbHbIMU HarpPy3kamu, MOTyT ObITb BbIMUCNIEHbI HA OCHOBE MOAenu 6anku, METOA0M KOHEYHbIX dMEeMEH-
TOB UM UHBIM aHANOTMMYHbIM 06pa3oM. Bce COOTBETCTBYIOLIME CrlyYan HArpyKeHusi, nepeduncnenHble B Tabnuue 2,
AOJDKHbI ObITb PACCMOTPEHBI C COOTBETCTBYHOLMMU YACTUYHBIMK KO3 DULMEHTaMKN 3anaca NPOYHOCTH.

Kpome Toro, ans cnyyasi HarpyeHus 1.1 akcTpanonsuus OTKNOHEHWS BEPLUMHbI F0NacTu SBNAETCs
06s13aTenbHON B COOTBETCTBUM C 7.4.1. B AaHHOM criydae MOXeT NPUMEHSITLCA NPSAMOI AUHAMUYECKUI pacyeT
aedopmaumii. MNMpeBbilleHne BEPOATHOCTU ANSA YAENbHOr0 OTKIIOHEHWS B CaMOM OMacHOM HanpaeneHuu pe-
KOMEHAYETCHA NPUHUMATb TaKUM >Ke, KaK AN YAENnbHOW Harpy3ku. 3aTeM NofyyYeHHOEe yaernbHOE OTKMOHEeHne
JOMKHO BbITb YMHOXEHO HA KOMOWHUPOBAaHHbIV KO3DPUUUEHT 3anaca NPOYHOCTM AN HArpy30K, MaTepuanos
U NOCneacTBUi 0TKa3a u AoBaBneHo K HeaedOPMUPOBAHHOMY MOMNOXEHUIO B CAMOM OMAaCHOM HanpaBneHun.
Mony4eHHOE MONOXeHWe BepPLUMHbI NIONAacTU AOMKHO ObiTb NPOBEPEHO MO YCMOBUKD OTCYTCTBUA MeXaHu4e-
CKOW MHTEephepeHLmn.

7.6.6 CneuunanbHbie napuunanbHbie k03¢ duumeHTbI 6€30NacHOCTH

Ecnun BenuumHbl Harpy3ok Obinu yCTaHOBMNEHbI UCTILITAHUAMU UM HA OCHOBE PACYETOB, NOATBEPXAEH-
HbIX UCMLITAHMSAMM, U NPU 3TOM 0becneyeH Gonee BbICOKUI YPOBEHbL HAAEXHOCTH, TO NapumanbHblie K0addu-
uMeHTbl 6e30nacHOCTU ANA Harpy3oK AOMNyCKaeTCs YMEHbLUNTL. BenuumHbl BCEX MCNOMb30BaHHbLIX Napumans-
HbIX KO3(pnUMeHToB 6€30NaCHOCTU AOMKHbI ObITb OTPAXKEHbLI B NPOEKTHOW 4OKYMEHTALMN.

8 CucTtema ynpaBrieHUsi U 3aluThbl

8.1 OCHOBHbI€ NOSIOXKEHUA ANA NOCTPOEHUA CUCTEMbI YNPaBEHUA U 3alKnTbl

BesonacHoe dyHKkUMoHMpoBaHue BAY aomkHO obecneunBaTbCa CUCTEMON YNPaBNEHUs 1 3aluTbl. [NpuH-
LUMbl NOCTPOEHNUSA CUCTEMbI YNPABNEHUS U 3aLUMThI AOIDKHbI COOTBETCTBOBATH MOJNOXEHUAM JAHHOTO MyHKTA.

Py4Hoe unu aBTomMaTuyeckoe BMeLLaTenbCTBO HE JOMMKHO CTaBUTb NOA Yrpo3y BbINOMHEHWe YHKUUN
3awmThbl. Jloboe ycTporcTBo, AONYyCKaOLee PyYHOE BMELLATENLCTBO, AOIMKHO HAXOAUTLCA B XOPOLLIO BUAK-
MOM, AOCTYNHOM AN nepcoHana mecre. B cnyyae HEOOXOAMMOCTU Ha AaHHbIE YCTPOMCTBA AOMKHbI ObiTh
HaHeCeHbl COOTBETCTBRYIOLLME 0003HAYEHUS.

YCTaHOBKM CUCTEMbI YNPaBNeHUa U 3aLUMThl A0SKHbI ObITb 3aLUULLEHbI OT HECAHKLMOHUPOBAHHOMO J0-
cTyna.

8.2 PyHKUUM ynpaBneHna

OyHKUMKM ynpasneHna BOY AOmMKHbI OCYLLECTBNATLCA CUCTEMON yNpaBneHUsl akTUBHbIMW UMW NaCCUB-
HbiMK cnocobamu. Paboune napameTpbl JOIMKHbI YAEPXUBATECA B X HOPMAanbHbIX npeaenax. Ans cucrem
YNPaBneHus, NMEeLMX BO3MOXHOCTEL BbIOOpa pexuma ynpaeneHusa (Hanpumep, padbounii pexxum, pexum
TEXHUYECKOr0 0OCMYXXUBaHKA), BEIGOP NMOBOro pexxuMa 13 Yynucna npefyCMOTPEHHBIX AOMMKEH OTMEHATL BO3-
MOXHOCTb OCYLLECTBNEHUS BCEX APYTUX BUAOB YNPaBMNEHUS, 3a UCKIIOYEHWEM aBapUItHOrO OCTaHoBa. Buibop
pexxmma AOMmKeH OCYLLECTBNATLCA NepeknoyarenemM. Kaxxaoe nonoxeHne nepeknioyaTens A0MmKHO COOTBET-
CTBOBATb TOMbKO OAHOMY PEXUMY ynpaBrneHus. Ecnu HekoTopblie OyHKLMM OCYLLECTBASAIOTCA METOAAMMN YUC-
TNI0BOrO NPOrpamMMHOrO ynpasneHusl, TO 0MKHbI ObITb YCTAHOBNEHbI KOAbLI AOCTYNa Ans BbIOOpa COOTBETCTBY-
roLwen PyHKUUN ynpaeneHus.

Mpouecchbl ynpaBneHus 4OMKHbI KOHTPONMMPOBATL USIU OTPaHUYUBATL NEPEUUCTIEHHBbIE HMKE DYHKLUMN
n/unu napameTpbl:

- MOLLIHOCTb;
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- 4acCTOTy BpaLLEeHMs BETPOKONeca;

- COEAUHEHMNE C NEKTPUYECKON Harpy3KoW;
- NpoueAypbl BbIKMKOYEHNUS U OCTAHOBKM;

- 3aKpy4nBaHue kabenew;

- YCTaHOBKY Ha BETEp.

8.3 ®dYHKUMM 3aWUTbI

DYHKUMMN 3aLLUMTBI OMKHbI aKTUBMPOBATLCA B Pe3ynbrarte oTkasa (PyHKLUUKU ynpaBneHusa unu B pesynb-
TaTe BHYTPEHHErO MSIM BHELUHEro OTKasa, a Takke B Crlydae BO3HUKHOBEHWUS OMAacHOro cobbiTus. DyHKLMK
3alMTbl AOMMKHBI noaaepxuBatb BOY B 6€30nacHOM COCTOAHMU. YPOBHU akTUBaUMU ANS PYHKUMIA 3aLUMThI
JOJDKHbI ObITb YCTAHOBNEHb! TAKUM CMOCOOOM, YTOObI NPOEKTHbIE OrpaHMYEHNUS HE BbINN NPEBLILLEHBI.

OyHKUMM 3aWMTbl AOMKHLI MMETb Bonee BbICOKUI MPUOPUTET, YeM (pyHKUMKU ynpasneHus. MNpuopuTet
PYHKLIMM KHOMKM aBapuiHOTO OCTAHOBA AOIMKEH ObITb CaMbIM BBICOKUM B CUCTEME TOPMOXEHUSA U NOAKMIOYE-
HWUS K ANEKTPUYECKON Harpy3ke (CeTn NoaKMIoYeHus).

DYHKUMMN 3aLUUTBI JOSMKHBI BKINOYATLCA B CNEAYIOLLUX CyYasx:

- NPEeBbLILLIEHNE CKOPOCTH;

- neperpyska reHeparopa unu oTkas;

- ypeamepHas Bubpauus;

- aBapuiiHoe 3akpy4uMBaHue kabensi (M3-3a BpaLLeHMs FOHAONbI MPU YCTAHOBKE HA BETEP).

DYHKUMK 3aLUTLI AOMKHbI ObITh pa3paboTaHbl TakuM 06pa3omM, YTobbl o6ecneunsaTtb 6€30TKa3HYIO KC-
nnyartaumio B3Y. B 06wem cnyyae dyHkUuM 3amThl A0MKHBLI 06ecnednTb 3awmty B3Y ot nio6oro otaenbHoro
0TKa3a, BbIXx04a M3 CTPOS UCTOYHUKA NUTAHUSI UK MI0OOT0 HEKOHTPONUPYEMOro KOMNOHEHTA CUCTEM, OCYLLIECT-
BMAOLMX DYHKUMK 3aLUMTbI. JTI060M OTAENbHbIN OTKA3 aNEeMEHTOB, HAXOAALLMXCA NOA NOCTOSAHHBIM KOHTPONEM,
UMK HEKOHTPOMNUPYEMBIX ANMEMEHTOB CUCTEMbI YNPABINEHUS HE Z1I0MKEH NPUBOAUTL K CO0I0 PYHKLMI 3aLmMThI.

Ecrnu aBa (unn Gornee) oTkasa SAIBNSIOTCSA B3aWMO3aBUCUMBIMU UINU UMEIOT OOLLYIO NPUYUHY, TO OHU
AOJDKHbI pacCMaTpuBaTbCA Kak OAUH OTKas.

MNpu NpoekTMpoOBaHUN AOJDKHbI ObITb MPUHATLI MEPbI, YMEHbLUAIOLLME PUCKN OT CKPbITbIX OTKa3oB. He-
KOHTPONMpYeMble 3NeMEHTbI CUCTEMbI 3aLLUMTLI AOIDKHBI pa3spyLwaTbcs 6e3onacHbIiM cnocoboM. KoHTpons co-
CTOSIHUA MPOYMX SNIEMEHTOB HA3BAHHON CUCTEMBI AOMKEH OCYLLECTBNATLCA aBToMaTnydecku. B mobom cnyyae
UX OTKa3 JOIMKEH NPUBOAUTL K BbIKNIOYEHUIO B3Y. KoHTponupyemble SneMeHTbl KOHCTPYKLIMKU AOMDKHbI NPO-
BEPATLCA Yepe3 YyCTaHOBMNEHHbIe UHTEPBanbl BPEMEHH.

Bce HekoHTponupyemble aneMeHTbl KOHCTPYKLUMU, KOTOPbIE UCNOMBL3YIOTCA ANa peanu3aumn yHKLWNA
sawmTel 6e3 pesepBUpoBaHUS, AOMKHBI ObITb OTHECEHBI K 3 KNAcCy C Ha3sHa4YeHMEM COOTBETCTBYIOLLIETO nap-
uuaneHoro koadpduuneHTa 6e30NacHOCTH, y4UTLIBAIOLWETO NOCNEACTBUA OTKasa B COOTBETCTBUM C 7.6. Bee
Takue OTBETCTBEHHbIE SNEMEHTbl CMCTEMbI 3aLLUUTbI AOMKHLI ObITb paccUMTaHbl NO NPEAEenbHON| NMPOYHOCTH,
yCTanocTu, yCTOWYNBOCTU U KDUTUHECKUM AedhopmaLmnam.

B cny4ae KOHprMkTa mexay cuctemamu 3almTbl U ynpasneHus, OYHKLMK 3aluTbl 4OMKHBI Npeobna-
JaTb HaJ PYHKUMSMU YNPaBREeHus.

HomxkHa BbiTb 06ecnevyeHa HEBO3MOXHOCTb OCYLUECTBIEHWUSI aBTOMATUYECKOrO UK AUCTAaHLIMOHHOIO
MOBTOPHOIO BKNOYeHUs BJIY, ecnu oTkNioMeHUE NPOU3OLUNO B pe3ynsTaTe BHYTPEHHEro oTkasa unu pac-
COEIMHEHUS, SBMAIOLLErOCS KpUTM4eCkum ans 6esonacHoctu B3Y. Ecnu paccoeguHenne unu otkas obinm
BbI3BAHbl OTKIIOYEHWEM OT CETU UMM NOTEPeil Harpy3ku, TO Nocne BOCCTAHOBMNEHUA INEKTPUYECKON Ha-
rPY3KU WAN MOAKMIOYEHUS K CETU, AOMKHA ObITb UCKIOYEHA BO3MOXHOCTb aBTOMaTU4ECKOr0 NMOBTOPHOIO
BKMOYeHus1 BAY.

[omkHOo ObiTb 06ecneveHo 4OMUHUPOBaHWE OYHKLMIA aBapuMMHOro OCTaHoBa HaA (pyHKUMAMU ynpas-
neHusi. CpabartbiBaHWe KHOMKM aBapUMHOrO OCTaHOBA AOMKHO NPUBECTU BETPOKONECO K NONHOW OCTaHOBKE
npu noboi CKOPOCTU BETPA, MEHbLUEN, YEM NpeaenbHas paspeLleHHas AN TEXHUYECKOro obcnyxmBaHus
U PEMOHTa COrnacHo 7.4.8, n kak MMHUMYM, K COCTOSIHUIO XONOCTOro xoAa u3 noboro paboyero COCTOSAHUA.
CpabatbiBaHie KHOMKU aBapUIHOrO OCTaHOBA TaKXe JOIHKHO 06eCTOYMTb AMEKTPUYECKME CXEMbl CPELHEro
U BbICOKOTO HanpsieHusi. KHoONku aBapuiHOro 0OCTAHOBA JOJKHbI HAXOAMTLCS HAa KaXK4OM FMaBHOM paboyem
MecTe (Hanpumep, B rOHZOMe U OCHOBaHWKM BaluHu). PasbeanHeHue nobon KHOMKM aBapuiHOrO OCTaHOBA,
nocrneaoBaslLlee B pesynbrare ee cpabaTbiBaHus, AOMMKHO TPeOOBaTh BLINOIHEHWUSA ONpeaerieHHoN nocneao-
BaTENbHOCTN AEWCTBUIA ANs pa3peLleHns NOBTOPHOTO BKMIOYEHUS. ABTOMATUYECKOE MOBTOPHOE BKMIOYEHUE
OOIMKHO ObITb BO3MOXHO TONbLKO NOCNE paspeLueHns oneparopa.
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8.4 Cucrema TOpMOXEHUA

CcucreMa TOPMOXEHMUS OIDKHA ObiTb CNOCOOHA MPUBECTU BETPOKONECO B COCTOAAHWUE XONOCTOro xoAa
UNK €ro NOSTHOM OCTaHOBKM U3 MoBoro paboyero coctosiHusA. [JOrkHbI ObITb NMPeayCcMOTpeHbl Cnocobbl U cpea-
CTBa, KOTOpble 06ecneunBaloT BO3MOXKHOCTb NOMHOW OCTAaHOBKM BETPOKOSIECA NPU OMACHOM COCTOSIHUU XOSO0-
CTOro xoaa npv MoBoi CKOPOCTU BETPA, MEHbLUEN, YeM NpefienbHasA CKOPOCTb, YCTAHOBIEHHAA ANA TEXHUYE-
CKOro 06Cny)XMBaHUs U PEMOHTA COrMacHo 7.4.8.

Pekomenayercs, utoObl, N0 KpanHen Mepe, 0gHa U3 CUCTEM TOPMOXEHUs paboTana Ha aspoanHamu-
YeCKOM npuHUune, BO34eiCTBYS HEMOCPEACTBEHHO HA Ban BeTpokoneca. Ecnu ara pekoMmeHgauus He Bbl-
NnonHeHa, TO Mo KpanHen Mepe ogHa u3 CUCTEM TOPMOXKEHUS A0MiHA ObITb YCTAHOBMEHA Ha Bany potopa unu
BeTpokoneca B3Y.

KoHCTpYyKLMsi TOPMO30B A0MKHA 06ecneunBaTh HagexHoe cpabarbiBaHWe AaXe B Criyyae 0TKasa BHELU-
HEro UCTOYHMKA, OCYLLECTBIISIIOLIEr0 uxX nuTaHue. TopmMo3 Nocre NpUBEAEHUs ero B AENCTBUE AOMKEH ObiTb
cnocobeH yaepkuBaTb BETPOKONECO B COCTOSIHUM MOMHOW OCTAaHOBKM NMPU 33/1aHHbLIX NapaMeTpax BeTpa He
meHee 1 4. Ha nepuoabl 6onee AnUTenbHbIX OTKMIOMEHUI OT CETU AOIMKHA ObiTh NPEelyCMOTPEHa BO3MOXHOCTb
npuseaeHnsi TOpMO3a B AENCTBUE KaK C NOMOLLbIO pe3ePBHOI0 MCTOYHWKA MUTAHUS, Tak U BPYYHYIO.

9 MexaHu4yeckKue CucTembl

9.1 OCHOBHbIE NOMOXEHUA ANA NPOSKTUPOBAHUA MEXaHUYECKUX CUCTEM

MexaHuyeckasa cucrtema, paccMmarpupaeMas B JaHHOM cTaHaapre — 910 nmiobas cucrema, koropas co-
CTOUT HEe TOJIbKO U3 HENOABUXHbIX 3NTIEMEHTOB KOHCTPYKLIUU UITN INEKTPOTEXHUYECKUX yCTpOVICTB, HO TaKxke
13 NOABUXHBLIX 3NEeMEeHTOB. |_|0,[|BI/I)KHbIe ANEeMEeHTbl UCNOoNb3YIOT UINU nepeaarT OTHOCUTENbHOE ABUXXEHUe
yepes COeAUHEHUA 3BEHLEB, NOALUMIMHMKOB, BANOB, HANPAaBMnsOLLMX, 3ybuarbix KONec u apyrue ycTpoucrea.
MexaHnueckas cuctema B3Y, kak npaBuno, COCTOMT U3 aNeMEHTOB Lienu npusoga (kopobku nepeaad, Banos,
MydT), BCOMOraTenbHbIX YCTPOWCTB (TOPMO30B, MEXaHM3MOB MOBOPOTA NonacTen, NPpuBoAa OpUeHTaUuu Ha
BeTep). BecnomorartenbHble YyCTPOMCTBA A0ONYCKAETCA NPOEKTMPOBATh C ANEKTPUHECKUM, TMAPABANYECKUM UIU
NHEeBMaTUYECKUM NPUBOAOM.

Bee mexaHuveckue cucmembl 8 yenu npueoda, e cucmemax ynpaeneHus u 3auiumbl 00mkHbl 6bimb
paspabomanbi 8 coomsemcmeaul ¢ HaCMoALWUM CMaHAapmom u nPoYuMy coomeeImcmeywumMu cmaHoap-
mamu P®. MapunanbHbie K0O3drUneHTbl 6e30MacHOCTU AOMKHbI COOTBETCTBOBAThL aNEMEHTaM 2-ro knacca
cornacHo 7.6.1.2, 3a UCKINIOYEHNEM 3MEMEHTOB, ANA KOTOPbIX AOMKEH ObITb yCTaHOBNEH 3-ii Knacc.

B npouecce npoekTupoBaHus A0MmKHbI BbITh paspaboTaHbl Npoueaypbl TEXHUYECKOro obCcnyuBaHus
CUCTEMbI OXNaXaeHUs U hUnbTpaL MM CMasbiBAIOLLEN XUAKOCTU, BLINOMTHEHUE KOTOPbIX rapaHTMpyeT paboto-
CnocoBGHOCTb Ha3BaHHOI CMCTEMbl B 3aJ4aHHOM paboyem guanasoHe Temneparyp.

Oco6oe BHUMaHWe npu pa3paboTke KOHCTPYKLMKU W NPOLEAYP TEXHUYECKOTro OBCHY>XMBAHUS [OIDKHO
ObITb YAENeHo cUcTeMe oXnaxaeHus u dunsTpauun, KoTopble A0MKHBI 0becnevmBaTb onpeaeneHHble npo-
€KTOM 3KCMIyaTaLuMOHHbIE XapakTepucTUKU CMa30YHOro MaTtepuana B 3agaHHOM Auana3oHe Temneparyp.

OCTaTOYHbIN CPOK CRyxObl MOBOro NOABEPKEHHOIO M3HOCY SNIEMEHTA, BXOASALLENO B CUCTEMY TOPMOXKE-
HWSA, JOJDKEH aBTOMAaTUYeCkn KOHTPONUPOBATLCA Yepes3 YCTAaHOBMEHHbIE UHTepBarnbl BpeMeHn. BOY gomkHa
ObITb OCTAHOBMEHA U 3a0MoKMpoBaHa MNpu BbISBNEHUN NPEAENbHON AN BbINOSIHEHUS] aBAPUIIHOrO OCTAHOBA
BEMUYUHBI AOMNYCTMMOTO U3HOCA TPYLLUXCS SNEMEHTOB. Bce yCTpoiicTBa CMCTEMbI TOPMOXKEHUA AOJDKHBI ObITb
paspaboTaHbl ¥ NOAAEPKUBATLCS B TAKOM COCTOSIHUM, YTOObI 06ecneynBatb BpeMs cpabaTbiBaHUsl B 3aaaH-
HbIX peaenax.

PacueT Harpy3ok AomkeH ObITb BbINOMHEH HA OCHOBE KPUBLIX TOPMOXEHUS, BKIOYAS Kak CpeaHuit ypo-
BEHb TOPMOXKEHUS, TAK U MUHUMANbHbIA, OMYCKAOLWUA MUHUMATBHYIO BENUYKUHY TPEHWUSA U NPUKNaabIBAEMO-
ro A4aBrEHNUA, NPEAYCMOTPEHHOIO NPOeKTOM. ECnu TOPMO3 NO3BONSET CKONBXEHUE NPU MUHUMAaTbHOM YPOBHE
TOPMOXEHUA NMPKU NPUBELEHNUUN €0 B AENCTBUE, TO KOHCTPYKLUMA AOMmKHA BbiTb paspaboTaHa C rapaHTUeN OT-
CYTCTBUSA Neperpesa, yxyaLleHus pabounx XxapakTepucTuK U pucka BOSHUKHOBEHUS MOXapa.

9.2 MNpepoTBpaleHue oWMGOK NpU COOPKEe MeXaHNYECKUX, INeKTPUYECKUX, rMapaBriuveCcKux
U NPOYMX CUCTEM

LomxHbl 6bimb npedycMompeHbl KOHCMPYKIMUBHbIE MEPbI, UCKITIoYaroliue 803MOXHOCMb Henpasusib-
HoU c60OpPKU 3NeMeHmMo8 KOHCMPYKUUU, 4Mmo Sen1aemes UCMOYHUKOM pucka 0ns B3Y. Ecnu KoHCmpykmus-
HbIMU mMemodamu u3bexxamb HernpasunbHOU c6opkU He npedecmasnsaemcs 803MOXHbIM, MO OOMKHbI BbiMb
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cdenaHbl coomeemcemeyrowue Hadnucu Ha PYyCCKOM A3biKe HernocpedCMeeHHO Ha COnpPA2aeMbixX 31eMeHmax
unu Ha ux Kopriycax. Umobb! uzbexamp pucka HaHeceHus yuiepba unu mpaemuposaHus obcryxueaueso
nepcoHana Ha nodsuXHbIX U epaliaiolUXCs 4acmsax MawuH U 31eMEeHmMOo8 KOHCMPYKUUU (unu ux Kopry-
cax), 0ormkHbl 6bimb cOenaHbl Hadnucu Ha PYCCKOM A3blKe, yKasblealouue HanpaeneHue dsuxeHus. podyas
Heobxodumas uHgpopmayusa GormkHa bbimb ompakeHa 8 UHCMPyKUUU no ynpaeneHuto U pykogodcmeax no
MEXHUYECKOMY 06CIyXU8aHUIO.

[ormxkHbl ObITb NPEAYCMOTPEHBLI COOTBETCTBYIOLLME HAAMNUCU HA PYCCKOM A3bIKE WUITM KOHCTPYKTUBHbLIE
Mepbl, UCKMIOYaIOWMe BO3MOXHOCTb HENPABUIIBHOTO COEAUHEHUSA 3NEMEHTOB 3NEKTPUYECKON, rmapasnude-
CKOW, MHEBMATUYECKON U NPOUYUX CUCTEM, ECMU HEMPABUIIbLHOE UX COEAUHEHNE MOXET ObiTb UCTOYHUKOM pPU-
cka (Hanpumep, TPYOKK, LLNMaHIM UK KIEMMHbIE KOPOBKK).

9.3 NuapaBnuyeckue U NHeBMaTuyeckue CUCTEMbI

BcnomoratensHoe 060pyaoBaHue, MMEIoLLee r1apPaBnUIeCKnin UK NHEBMATMYECKUI NPUBOA, AOMKHO ObITb
paccyuTaHo, CKOHCTPYMPOBAHO M OCHALLEHO TakuM 06pasom, uTobkl UCKNIOYMTL MIGYI0 NOTeHUManbHyIo onac-
HOCTb, CBSI3@HHYIO C UCNONb30BaHMEM Ha3BaHHbLIX BUAOB NpnBoaa. Mapasnuyeckue n NHEBMaTUYECKMe CUCTEMDbI
AOITKHBI MMETH B CBOEM COCTABE CPEACTBA M30MAUMM MU OCBOGOXAEHNA OT HAKONNEHHOM Heprun. KOHCTpyk-
LISl BCEX ANEMEHTOB Ha3BaHHbIX CUCTEM, TPYOOK W/MNK LWINAHIOB, HANOMHEHHbLIX PaGoyen KMAKOCTLIO UMK rasomM,
[OSTKHA BblAEPKMBATL NPOEKTHLIE NAPAMETPLI BHELUHUX M BHYTPEHHUX (DaKTOPOB MK AOMKHA GbITb NpeaycMo-
TpeHa COOTBETCTBYIOWAA 3awmTa. Ha cragun npoekTMpoBaHns HEoGX0AUMO OLEHUTL PUCK NOBpexaeHus BIAY
BCIeACTBUE pa3pyLLUEHU B TMAPABIMYECKOM /MHEBMATUYECKON CUCTEMAX W NPUHATL MEPbI K €r0 MUHUMMU3ALMMN.

9.4 MmaBHasa kopo6ka nepepgay

MnasHas kopobka nepedady AosmkHa Obimb CrpoeKkmuposaHa e coomeememeuu ¢ mpeboeaHusaIMuU Ha-
cmosweeo crmaHO0apma, 00 esedeHus 8 Oelicmeue cneyuanbHo20 HayuoHanbHo20 cmandapma.

MexaHu3sm enasHoli Kopobku nepeday 8ormKeH paccmampueameCsl KaKk KOMITOHEHM 2-20 Knacca.

lMepedayu dormkHbI ObIMb CIIPOEKMUPOBaHbI HA& OCHOBE COOMeemcmaylwux Mmemodoe pacyema e co-
omeememesuu ¢ FOCT 21354. [TpoyHOCMHbBIE Xapakmepucmuku mamepuarna G0/mKHbl 6bimb M0JTy4YeHbl CO-
enacHo NOCT 21354. lpu pacyeme nepeday OomkHa Obimb ydmeHa ux IMoOYHOCMb (MPOU3e00CMeeHHbIe
0onycku, 3a30Pbi, CMEUWIEHUS).

KoagpcbuyueHm 6e30racHOCMU 10 KOHMAaKMHbIM HanpsXeHUsaM Sy 00rmKeH Obimb ebI4UCIIEH CO2ITacHO
FOCT 21354 6 coomsememeuu ¢ ycmaHoeneHHo U memoodukodll. [nsa pacyemos no KoHmakm+ol ycmanocm-
Holi npoyHocmu QormkeH 6bimb UCnoNb308aH npsmoll memod Malinepa. PacdemHbili koaghcpuyueHm 6e3-
onacHocmu Sy, 0ormkeH 6bimb paseH 1,2. [JaHHbill KoaghghuyueHm 6e30nacHocmu Sy y4umeieaem napyuaro-
HbIli K0aghhuyueHm besonacHocmu Ons mamepuarna, Hagpy3ku u nocriedcmeuli omkasa.

KoagpcpuyueHm 6esonacHoCMuU 1o HanpskeHusm u3euba S GomkeH Obimb eblYUCTIeH COo2f1acHo
FOCT 21354. [Jns ebinonHeHus pacyemos rno u32ubHoli yecmanocmHol npoYHocmu 0omkeH 6bimb UCosib30-
8aH npamol Memoo pacdemos MaliHepa. Pacuemubili kK03ghchuyuerm 6e3onacHocmu Sg 00smKeH bbimb He
meHee 1,45. [JaHHbil K0aghhuyuenm 6esonacHocmu Sg eKkmodaem napyuanbHbili Koaghghuyuenm besonac-
Hocmu Ona mamepuana, Hagpy3ku U nocrnedcmeuli omkasa.

YemanocmHble Haepy3sKu He OKa3sbiealom erusiHus Ha npouecc 3aedaHus, HO daxe pedkue Kpamkospe-
MeHHO Oelicmeyiouwjue 6onbuiue Hagpy3Ku 8 COCMOSIHUU 8bI38aMb 3MomM 0mkKa3, 0CO6EHHO 8 COeOUHEHUsIX
¢ HedoCcmamouyHoOU meepdoCcmbi0 U MOYHOCMbBIO 06paboMmKU COMNPSIXEHHbIX nosepxHocmel u npu Hanuyuu
8bICOKOL memnepamypbl Mamepuana cMmasku. Pacdem no ycnosusm 3aedaHusi 00/mkeH 6bimb npoeedeH Ha
OCHO8e nukosbix Haepy3ok no FOCT 21354. Pacdemubiii KOa¢hchuyueHm b6e3onacHocmu rno omeymemauto
3aedanus Sg 00/mKeH 6bimb He MeHee 1,3.

lpu KOHCMpyuposaHUU cucmem oxnaxoeHus u chunbmpayuu cmasbiearowell Xudkocmu u npu paspa-
6omke npoyedyp ux MexHU4ecko20 06CyxusaHust 00MKHO Bbimb yOeneHo 0coboe sHUMaHUe 06eCreYeHuUIo
onpedeneHHbIX MPOEKMOM IKCNITyamauuoHHbIX XapakmepucmuK cMa3o4yHo20 Mamepuana e 3adaHHoOM Oua-
rnasoHe memnepamyp.

9.5 Cuctema yctaHOBKM Ha BeTep

Cuncrema ycTtaHOBKM Ha BETEP, Kak NpaBuno, COCTOUT U3:

- YCTPOMICTB, 06ecneynBailoLLmnx ee HenoaBUXHOCTb (HanpuMep, rmapasnuyeckue TopMo3sa);

- YCTPOMCTB, U3MEHSIIOLLMX €€ OPUEHTaLMIO (Hanpumep, aNeKTpuyYeckue asuratenu, kKopobku nepeaay un
LLIECTEPHN);
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- YCTPOWCTB, 00eCne4nBaloLLMX BO3MOXXHOCTb OTHOCUTENBHOTO NepeMeLLeHnst (HanpuMep, NOALWUMHUKK).

Bce aBurarenu AomkHbI COOTBETCTBOBaTL TpeGoBaHuaM pasgena 10 HacTosiLero craHaapTa.

Bce anemeHTbI Lenu nepeaayumn MexaHn3ma yCTaHOBKM BETPOKONECa Ha BETEP, HE UMEIOLLIME Pe3epBUpO-
BaHUWs, Takue Kak NocrnegHee NoBOPOTHOE KOMECO, AOMKHbI ObiTb NPUHATLI B PACYHET KaK 3NE€MEHTbl KOHCTPYK-
uuM 2-ro knacca. B cnyyae npumeHeHus MHOTONPUBOAHOTO MEXaHM3Ma YCTAHOBKU HA BETEP, rapaHTupyloLle-
ro 4OCTaro4HOEe pe3epBMPOBaHUE B paccMaTpUBaeMon cucreme, U Npu coobnioaeHnn ycnoBust BOSMOXXHOCTH
TIEerKOW 3aMeHbl, PEAYKTOP U MOCNEAHAA NPMBOAHAA WECTEPHA MOTyT ObiTb paCcCUMTaHBI, KAk aNeMeHTbl 1-ro
Knacca.

Pacuetbl 3ybuyaTbix KOMec no ycrioBuiO KOHTaKTHON MPOYHOCTU AOSMKHBI ObITh BbINOMHEHbI B COOTBET-
cteum ¢ FTOCT 21354. [lonyckaeTca ucnonb3oBaHne BepPxXHEro rpadomka yctanoctHom kpuson (1) ana koacddu-
LiMeHTa ONMOBEYHOCTU Zy;1, [ONYCKAIOLLEro OrpaHMYEHHOE TOUEYHOE BbikpalumBaHue. MpoBepoUHbIi pacueTt
3yObeB N0 M3rMOHBLIM HANPSHKEHUSIM AOIDKEH ObiTb BbINONHEH B cooTBeTCcTBUM € TOCT 21354,

PeBepcuBHas nsrnbaiowyasn Harpy3ka, AencTByiowasn Ha 3y6ba 3yGuaTbix KOnec nepesaqm noBOPOTHOIO
MexaHu3ma, AOJPKHA ObITb paccuMTaHa B COOTBETCTBUM C npunoxeHmem B MOCT 21354. MuHuManbHbie 3Ha-
ueHua KoahMUMeHTOB 3anaca S n Sy, npuseaeHsl B Tabnuue 5. [laHHbie BENMuMHbI KOS(HULMEHTOB 3a-
naca AOrmKHbI ObiTb 0GecneyeHbl NpK NCNONb3OBAHUKU XaPAKTEPUCTUYECKNX HArPY30K F,, MOITOMY OHM BKINO-
YaloT YaCTUYHBIA KO3(P(DMLMEHT 3anaca NPOYHOCTU NO NOCNEACTBUAM 0TKasa y,, CBOICTBaM Marepuanos vy,
W Harpy3oK ¥

Tabnunuya 5— MuHumarbHble Ko3dUUUEHTEI 3anaca NPOYHOCTU Sy U S AN NepeAayun NoBOPOTHOTO MexaHW3ma
yCTaHOBKMW Ha BeTep

OnemeHT knacca 1 OnemMeHT knacca 2
[ToBepxHOCTHaa ycTanocTHas MpPOYHOCTb Spz211 Sp=1.1
(BbIKpaLLMBaHKNe)
MN3arnbHas yctanocTHas NpoYHOCTb 3yba Sg21,1 S21,25
M3rnbHas NpoYHOCTb MO CTAaTUYECKUM Ha- Sg21,0 Sg21.2
rpyskam

Bonee HU3kMe 3Ha4YeHnst KO3hPULMEHTOB 3anaca NPOYHOCTU AONYCKAETC NPUMEHATb MNPU HaNUYUU
NOCTOSAHHOTO HaAEXHOro MOHUTOPUHra. Ecnu BbiOpaHbl 3anacbl NPOYHOCTU HWke 1,0, TO B PyKOBOACTBE NO
06CnyXMBaHMIO J0MKHbI ObITh YCTAHOBMEHbI pEKOMEHAYEMbIE MHTEPBATbl 3aMEHbI AeTanen.

9.6 Cucrtema ynpasrneHUs fionactamm

Cuctema ynpaeneHus 1ionacTsiMu1, Kak npaBuiio, COCTOUT U3 CpeacTB, oGecnevnBalowux NoBopoT fona-
cTeln (Hanpumep, rmapaBnuMyeckine NPUBOALI, SNEKTPUYECKUE ABUraTenu, Kopobku nepeaad, Topmosa u 3ybqa-
Tble KOneca) 1 yCTponcTe, 06ecnevnBaoLMx BO3MOXHOCTb OTHOCUTENbLHOIO BPaLLEHUS.

To6ble aBuratenu AOMKHbI COOTBETCTBOBATL TEXHMYECKUM TpeboBaHusim pasgena 10. na cucrem
ynpassieHWUs NoNacTaMmu ¢ UHAMBMAYaSbHLIMU ABUTaTENSMU/NPUBOAAMU, FAPAHTUPYIOLIMMW 4OCTaTOMHOE pe-
3epBUpPOBaHNE, PEKOMEHAYETCSA Ha3Ha4aTb knacc 2.

9.7 ABapuiiHblie TOpMoO3a

MexaHunyeckne TOpMO3a, KOTOPble UCNONb3YIOTCA AN peanu3auyun (OyHKUMIA 3amTbl, B OCHOBHOM fiB-
NAOTCA YCTPONCTBAMM C SNIEMEHTaAMMU TPEHUS, UMEIOT TMAPABIMYECKUIA NN MEXaHUYECKUI NPUBOA (SHEPTUA
CXATOW XKMAKOCTU UMM CXATOW NMPY>UHbI). OCTaTOUHbIA CPOK CNyXObl NOOLIX U3HALUMBAEMbIX KOMNOHEHTOB,
Hanpumep TOPMO3HbIX HaKNaA0K, AOMMKEH HAXOAUTLCA NOA NOCTOSIHHBIM KOHTPONEM CUCTEMbI YNPABNEHUS U
3aLUMThI, KOTOpas AOMKHA BbIMOMHUTbL OCTAHOB M GNoKUpoBKY B3Y npu BbISIBNEHUM NpeaenbHON BENUYUHDI
M3HOCa maTepuana, yCTaHOBEHHOTO ASIA BbIMONIHEHWUS aBAPUIAHON OCTaHOBKM.

OnpegeneHne pacyeTHbIX Harpy30kK 4OMMKHO ObiTb OCHOBAHO Ha paCCMOTPEHUM NPOLECCOB TOPMOXEHUA
C COOTBETCTBYIOLUMMU ANANA30HAMWU U3MEHEHUS] TOPMO3HbLIX MOMEHTOB. ECnM KOHCTPyKUMA TopMo3a gony-
CKaeT npockanb3blBaHUE B COCTOAHUW MOSIHOW OCTAHOBKM C MUHMMAaNbHbLIM TOPMO3HbIM MOMEHTOM, BCAKUMN
pas, Koraa OH AOMKEH yaepxuBare BOY B CTauMoOHapHOM COCTOSIHMM, NEpUO NPOCKanb3biBaHUA nNpu TypoOy-
NEHTHOM BeTpe A0SMKeH ObiTb AOCTAaTOMHO KOPOTKUM, YTODbI HE AONYCTUTL NeperpeBa TOpMO3a, yXyALueHUs
ero paboumx xapakTepUCTUK U pUCka BOSHUKHOBEHUS NMoXKapa.
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9.8 MNoaWUNHUKN KayeHus

Pacuyetr nonroBe4HOCTU NOALLUMMHMKOB KAY€HUS AOMKEH BbINOMHATLCA B cooTBETCTBUM C TOCT 18854 1
MOCT 18855. ns noALMMHUKOB, YCTAHOBMIEHHBIX HA Banax, HanpuMep Ha rmaBHOM Bary, B KOpoGke nepe-
Jad, cpok cnyx0bl (¢ 90 %-HOW BEPOATHOCTBIO BbDKMBAHUA) AOMKEH ObiTb HE MeHee 20 net. Metog pacyera
JOIDKEH YYUTbIBATE PEXUM SKCMnyaTauun. MICnonb30BaHWe BCEX pacHETHbIX KOAPULIMEHTOB AOMKHO ObiTh
obocHoBaHo B cooTBeTcTBUM G FTOCT 18855.

Cuctembl OXnaxaeHusa U punsTpaumMm macna AOMKHbl rapaHTMpOBaTk CTabWUIbHOCTL OnpeaeneHHbIX
MPOEKTOM 9KCMyaTauuOHHbIX XapakTEPUCTUK B 3aJaHHOM AuanasoHe Temnepartyp npu BbINOMHEHUN YCTa-
HOBJEHHLIX MPOLEAYP TEXHUYECKOTO 0OCMYXXUBAHUS.

MpoekTHbIe Harpy3ku Npu pacyeTax NoALUMMHUKOB AOMKHbI COOTBETCTBOBATL PA3NUYHbLIM CNy4YasM Ha-
rPY>eHWUs1 B COOTBETCTBUM C 7.4 U UCMONb30BaTh KOAPDULUMEHTbI 6€30NacHOCTU B COOTBETCTBUK G 7.6. [po-
€KTHbI pacyeT NOALUMMHMKOB AOMMKEH YYMThIBATb NpeAnonaraeMoe YMCro LUKMOB Harpy)XeHust B TeYeHue
cpoka cnyxObl, XapaKTep Harpy>XeHusi, Hanpumep HenpepbIBHbIN, KaK ANA NOALMNHWKOB FMABHOIO Bana unu
koneGarenbHbIiA, Kak B MEXaHU3Max MOBOPOTA NONAacTel U YCTAHOBKMU Ha BeTep. PacueTbl NOALLUMMIHWKOB, Bbl-
MOMHSAIOLWMX HE3HAYUTENbHbIE NEPEMELLEHUS, AOIMKHbI YYUTLIBATL YCIIOBUS HEAOCTATOUYHOW CMAa3Ku.

[ns noaLwumMnHUKOB, coBepLuaroLLmnx konebaTensHoe ABMXEHUE Nog Harpy3Kon, OTHOLLEHWE YPOBHS CTa-
TUYECKOW Harpy3ku K pacHeTHOn AOMmMKHO ObiTb HEe MeHee 1,0 B cooTBeTcTBUMM ¢ TOCT 18854. Mpu pacyete
JOMKHa ObITb yYTEHA NOAATIMBOCTb CONPSPKEHHbLIX AETanen.

10 dnekTpuueckasi cucrema

10.1 OCHOBHbIE NONOXEHUs, onpeAensaoWmne 3NeKTPUYECKyro cuctemy By

SnekTpuyeckas cuctema BI3Y Bknioyaer Bce anekTpuyeckoe 000pyaoBaHue, yCTaHOBNEHHOE B KX 0N
oTAENbHO B3ATOW BJY, BKNovasa knemmbl BAY.
Cucrema cbopa MOLLHOCTM B HACTOALLEM CTaHAapTe He pacCMaTpUBaEeTCA.

10.2 O6GuwKe TexHUyeckue TpeGOBaAHUSA K ANEKTPUYECKou cucteme BIY

Mpn NPOEKTUPOBAHMU ANEKTPUYECKON CUCTEMbl BAY aomkeH ObiTb rapaHTMpPOBaH MakCUManbHbIA YPO-
BeHb 6e30nacHOCTH Ans niogen u gomaluHero ckora. Mpu Bcex HOpManbHLIX U IKCTPEMANbHbIX BHELLHUX YCIO0-
BUWSIX, ONPEAENEeHHbIX B pasaene 6 HacTOALWEro CTaHaapTa, B NpoLecce KCnnyaraumm U TEXHUYECKOro 06cnyxu-
BaHUS AOIDKHA ObiITb MMHMMU3NPOBaHA BO3MOXHOCTb NOBPEXAEHUA KaKk camMon BIY, Tak u cetu nogknioueHus.

SnekTpuyeckas cuctema, BKNo4as BCe anekTpuyeckoe 060pyaoBaHMe n KOMMOHEHTDI, 10PKHA ObITb Bbl-
NnornHeHa B COOTBETCTBUU C HALIMOHANbHLIMU CTaHgapTamu Poccunckon Peaepauun. KOHCTpyKLMS anekTpuye-
cKol cucteMbl BOY gomkHa yaosnetsopate TpeGosanuam MOCT 12.2.007.0. Ana B3Y, koTopble UMEIOT LiENU
3NEKTPUYECKOro TOKa C HOMUHArbHbLIMW HanpsxeHnaMu cebiwe 1000 B nepemeHHoro Toka unm 1500 B nocro-
SIHHOTO TOKA, MPOEKT ANEKTPUYEcKoi cxeMbl BOY aomxeH yaosnetsopatb Tpebosanusim MOCT 12.2.003. Cta-
LIOHAPHbIE 3MIEKTPUYECKUE YCTAHOBKH, HE OTHOCALLMECSA K MALLUMHHBLIM, A0MKHBI YAOBNETBOPATL TpeB0OBaHMAM
FOCT P 50571.2. U3sroTtoBUTENb B NPOEKTHON AOKYMEHTaLUMN AOSDKEH NEPEYnCiNTL CTaHg4apTbl, UCNOMb30-
BaHHbIE NPU NPOEKTMPOBAHUU. [POEKT INEKTPUYECKONn cuctembl BAY AOMKEH yUnTbIBaTb NYNbCUPYIOLLMIA Xa-
pakTep sHepruu, BbipabarbiBaeMon reHepatopamu B3Y.

10.3 3amuTHbIE YCTPOMUCTBA

OnekTpuuyeckasi cucrema B3Y, B gononHeHue k tpebosaHuam cepun FNOCT P 50571, gomkHa BKMo4YaTh
COOTBETCTBYIOLLME YCTPOICTBA, rapaHTUpyloLue 3awuTy ot c60€eB kak caMmol BIY, Tak U ceTu noaKkmnioueHus,
KOTOPbIE MOTYT MPUBECTU K OMACHOW CUTYaLUn Unmn COCTOAHMIO BY.

10.4 PasbeauHuTernbHble YCTPOUCTBA

[omxkHa ObITb NPeAyCMOTPEHA BO3MOXHOCTb OTKAIOYEHUA SNEKTPUYECKON cuctembl BAY ot nutatowmx
MCTOYMHWKOB 3MEKTPUYECKOW SHEeprum, ecnu 31o Tpebyerca no yCrnoBuUAM TEXHUYECKOTo 06CnyXuBaHUsi, pe-
MOHTAa, OCMOTPa UIN UCTbITAHUNA.

He ponyckaercsi UICnonb30BaTh MONynpoBOAHUKOBbLIE NPUOOPLI B KA4E€CTBE €4WHCTBEHHLIX CAMOCTOSI-
TENbHbIX OTKIMIOYAIOLWMUX NPUOOPOB U YCTPOWCTB.

B koHCTpykumu BIY AOmkHbl ObITb NPEAYCMOTPEHBI BCNOMOraTenbHbIE INEKTPUHECKUE CXEMbl C He-
3aBUCMMbIM MCTOYHWUKOM NUTaHUA (cucteMa COOCTBEHHbIX HYXA) U OTKIIOYAIOWMM YCTPOMCTBOM Arnsi
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ocCBeLLeHusl, 06ecneyeHnst TEXHOMOMMYECKUX NMPOLIECCOB M OCYLLECTBEHUSt MEP §Ee30MacHOCTM BO BPeMs Tex-
HUYECKOro 06Cny>KMBaHUA UMK PEMOHTA. [JaHHbIE BCMIOMOTaTesIbHbIE CXEMbI AOMMKHbI HAXOAUTLCA NoA Hanps-
JKEHWEM B TO BPEMS], KOFAA BCE OCTalbHbIE MIEKTPUYECKNE CXEMbI OTKIIOYEHbI.

10.5 Cuctema 3a3emMneHus

B npoekte B3Y gomkHa ObiTb paspaboTaHa MECTHas CUCTEMA SNEKTPOAHONO 3a3eMneHnsl B COOTBET-
ctBuu ¢ TpeboaHuamn MOCT 21130, MOCT 12.1.030, FOCT 12.2.007.0 (ana obecneyeHUss NpPaBUNbLHOIO
YHKLUMOHUPOBAHUSA 3neKTpuyecknx yctaHosok) n MOCT 12.1.030 (ans MonHuesawmTbl). B npoekTHon Ao-
KyMEHTaLuK AOMmKeH ObITb YKa3aH Anana3oH NPOBOASALLMX CBOWCTB FPYHTOB, KOTOPOMY COOTBETCTBYET JaHHASA
cucTema 3neKTPOAHOIO 3a3eMIeHns, a Takke AOIKHbI ObITh AaHbl PEKOMEHAAUMU Ha crnyyai, ecnu Byaer
YCTaHOBMIEHO HECOOTBETCTBUE YKa3aHHOMY AManasoHy.

BeiGop u yctaHoBKka 060pya0BaHUA 3MEKTPOAHOMO 3a3eMmeHus (3NeKTpoabl 3a3eMneHus, Nnposoaa 3a-
3eMIEHUS, MaBHbIE KNeMMbl 3a3eMMEHUS, 3a3eMNAI0LME WNHBI) AOIKHbI ObiTb BbINOMHEHbI B COOTBETCTBUU
¢ FOCT P 50571.10.

B ntoGoi anekTpu4eckon cxeme, pacCHMTaHHOW Ha HanpshkeHue Bbiwe 1000 B nepeMeHHOro Toka unm
1500 B NOCTOSIHHOIO TOKA, AOMKHbI ObITb NPEAYCMOTPEHbI CPEACTBA U CNOCOOLI 3a3eMNEHUS HA Nepuoa Tex-
HWYECKOro OOCMY>XUBAHWUSA U PEMOHTA.

10.6 MonHuesawura BY

SawmTa B3Y ot yaapoe MonHui aomkHa ObiTb paspabotaHa B cootBeTcTBUMM ¢ TOCT 12.1.030. Her
HeobxoammMocTu obecnednBaTth 3alMTy Tex Yacten BIY, 6e30nacHOCTU KOTOPLIX yAapbl MOSIHUM HE HAHOCAT
yuiep6a. PyKOBOACTBO MO BbIMOSIHEHWIO MONHUE3ALNTbI QO/BKHO BbImb paspabomaHo rnpou3eodumerem.

10.7 SnekTpuueckue Kabenum

BpoHnpoBaHHbIe kabenu u nsonupyowme TpyObl A0MKHbI UCNONL30BATLCA B TOM Cryyae, Korga umMe-
€TCA BEPOSATHOCTb NOBPEXAEHUs Kabenel rpbidyHaMu U APYrMMu XUBOTHbIMU. MoA3eMHbIe Kabenu AOMmKHbI
pacnonaratbCsi Ha Tako rnybuHe, YTobbl N3bexxaTb NOBPEXAEHUIA OT NePEeaBUXHON TEXHUKKU, OBCIY>KMUBALO-
wen BAY, n cenbCKOX03NCTBEHHbBIX MaLLMWH.

B cnyyae npumeHeHusa kabenen, He 3alUMLIEHHbIX U30NUPYIOWMUMU TpyGaMn unu 3aliMTHBIMU KaHa-
namu, NIMHUM pacnonoxeHus kabenemn AomkHbl ObITb MAapKMPOBAaHbI NIEHTaMKU pa3METKU UK CneumanbHbIMK
yKpbITUAMM ans kabens.

10.8 CamoBO30OYyXXaeHue

Jobas Lenb anekTpu4eckon cxembl B3Y, kKoTopas A0NycKaeT BO3HMKHOBEHWE CaMOBO30YKAEHNS, AOMKHa ObiTh
PA3OMKHYTa U HAAEXKHO YAEPKMBATLCS B PA3OMKHYTOM COCTOSIHUM B CITy4ae NoTepu CBA3W G CETLI NMOAKTIOYEHMS.

Ecnn koHpeHcaTopHas Gartapes MOAKMIOYAETCA napannensHo € aCMHXPOHHBIM TeHepaTopoM (ans
YNyYLLEHUS XapakTepPUCTUK MOLLHOCTU), TO B ANEKTPUYECKOW CXeMe HeOoOX0AMMO NpesyCMOTPETb COOTBET-
CTBYIOLLMIA BbIKIKOYATENb, KOTOPLIA AOIMKEH OTKIIOYaTbL KOHAEHCATOPHYIO 6aTtapeto npu notepe CeTH, YToObI
n3bexarb camoBo3byaeHusa reHepartopa. Ecnu B uenu reHepatopa BOY npeaycMOTpeHbl YCTPOMCTBA, HE
JonyckaiLme ero camoBo30Y>XAeHUs, TO B COOTBETCTBYIOLLEN AOKYMEHTauuu AOMKHO OblTh yKa3aHo, 4To
caMoBO30yXaeHne reHepaTopa UCKIMIOYEHO.

10.9 3awuTa OoT rPO30BbIX 3SIEKTPOMArHUTHbIX UMNYJILCOB

3awpuTa OT nepeHanpskeHUs AOIHkHA ObITb BbIMOMIHEHA B COOTBETCTBUM € TpebosaHusmu FOCT P
50571.26.

MpaHuUbI 3aLMTbI OT NEpeHanPsHKEHUS AOMKHbI ObiTb BbIOPaHbl TakuMm 06pa3oM, 4ToObl noboe nepeHa-
NpsKEHME, BOZHUKLLEE B SNEKTPUYECKOM 000pyA0BaHUN, HE NPEBLILLIANO NPEAENOoB, ONpeaensieMbiX yPOBHS-
MU n3onsuum o6opyaoBaHus.

10.10 KauecTBO 3MneKTPO3IHEPrumn
KauyecTBO anekTpoaHeprum, BoipaboTaHHon BAY, aomkHo cootBercTBoBath FOCT P 51991.

[1pumeyaHue— Opasa «lpouyedypsbi, onucaHHbie 8 MOK 61400-21, moaym ucrnonb308ambcsi 0151 T0OMeepx-
OeHusi coomeemcmeus mpebosaHuam cemu nepedadu u pacnpedeneHus MOWHOCMUY He eKiliodeHa 8 mekem 0aHHO20
cmardapma, mak Kak omcymcmeyem HayloHanbHbill 9keusaneHm yrnomsHymoao cmaHdapma.
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10.11 SneKTpoMarHuTHas COBMECTUMOCTb

3nekmpudeckas cucmema B3Y pocculickoz20 u uMnopmHoeo rnpou3sodcmea 00IpKHa coomeememeo-
eamb 8 Yacmu snekmpomazsHumHol coemecmumocmu mpebosaHusim FTOCT P 51317.6.1, TOCT P 51317.6.3.

11 Bbi6op B3Y no ycnoBusim cOOTBETCTBUSA NIOWagKe pasMmelleHusa

11.1 OcHOBHbIe NONOXEHUSA, peanusyemMbie npu Boioope B3Y

Ha B3Y Bo3aeiicTBYIOT (hakTOpbl OKpYXaloLLel cpeabl, hakTopbl, onpeaensieMble aneKTpu4eckon ce-
TbIO NOAKNIOYEHUA, a TaKke cocegHue BIY, koTopble MOTyT OKa3sbiBaTb BAMSIHWE HA XapakTep HarpyXeHus,
cpok cnyxObl M npoueccsl akcnnyarauuu B3Y. B gononHeHue k atum dpakropam Ans nroLaaku pasmeLleHus
OOMKHbI ObITb YYTEHbI: TONOrpachusas MECTHOCTU, CEMCMUYECKAs ONACHOCTb 30HbI, XMMUYECKUE U MeXaHu4e-
CKue CBOWCTBA cnaraloLmx rpyHToB. [NpyM NpOEKTMPOBaHMM AOIMKHO ObITb MOKA3aHO, YTO ONpeAeneHHble Ans
y4yacTka nepeqncneHHble Bbille hakTopbl U YCNOBUSA HE MOTYT HAaHECTU yuiepba CTPYKTYPHOW LIENOCTHOCTU
BbiGpaHHON B3Y. Mpu npoektupoBaHuu fomkHa ObITb OLEHeHa Tonorpaduyeckas CroXHOCTb yyacTka Co-
rnacHo 11.2 u BbINONHEHA OLEHKa BETPOBOro pexiuMma ninowajaku pasMmeLleHus cornacHo 11.3. ina oueHku
CTPYKTYPHOM LENOCTHOCTU A0NYCKAeTCs UCNONb30BaTh ABa NOAX0AA, 3aKII0YAIOLLUECS B CrEAYIOLLEM:

a) NoKasaHo, YTO BenuUYMHbl BCEX (haKTOPOB, ONMUCLIBAIOLLMX cneumduyeckue yCrnoBus Nnowaakm pas-
MeLLeHUs1, He NPEBbLILLIAIOT NPUHATBLIX NPU NPOEKTUpOoBaHuM BIAY B cooTBeTCTBUM C 11.9;

b) nokasaHo, UTO CTPYKTYpHas LIeNoCTHOCTL B3Y coxpaHaeTcs npy yNOMsIHYThIX BbILLE YCITOBUSAX, KOrAa
KaXkgoe U3 yCcrioBUi SIBNSIETCA TAKMM >Xe UNu siBnsieTca 6onee CypoBbiM, YEM TO, KOTOPOE onpeaeneHo aAnA
nnowaaku B coorsetcreumn ¢ 11.10.

Ecnu kakue-nnbo ycnoBus Ans NnoLLaiku SBnsioTcs 6onee CypoBbIMU, YEM NPUHATLIE NPU NPOEKTUPO-
BaHUW BIY, TO CTPYKTYpPHAas LENOCTHOCTb U 9MeKTpuyYeckasl COBMECTUMOCTb AOMKHbI ObiTb NOATBEMKAEHBI HA
OCHOBE BTOPOIO NoAxoaa.

Onpeaenexue napuuanbHbiX KO3 dULUMeHTOB 6e30nacHOCTN Anst HAarpy3ok 7.6.2.1 BbINONHEHO B Npea-
MONOXEHUN, YTO OLIEHKA HOPMArbHbIX U 9KCTPEMarbHbIX (DAKTOPOB BETPOBOIO pEXMUMa Ha nnowazke 6oina
npoBeAeHa B COOTBETCTBUU C MUHUMATbHLIMU TPEBGOBaHUAMM, U3NOXKEHHLIMU B JAHHOM MYHKTE.

11.2 OueHka Tonorpadu4eckon COXHOCTU NNowWaaKku

Tonorpadmyeckas CrnoXHOCTb y4acTka ABASETCA XapakTePUCTUKON BEMIMYMHBI YKIOHA TEPPUTOPUMN U
BENUYUHOW OTKMOHEHUI penbeda paccMaTpuBaemon NNoLWaaku OT NNOCKOCTHU.

Y106kl NONYYNTb YKIOH TEPPUTOPKM, BOKPYT BaLlHM ANSA BCeX CEKTOPOB HaNpaBneHWs BETpa B npeaenax
3aJ@aHHOTO PaccTOsHUA OT BalLHM A0MKHBI ObITE ONpeaeneHsl anNPOKCUMUPYIOLLME NNOCKOCTU, NpoxoasLLue
yepes ocHOBaHME BallHu U nexalime B CeKTopax C 3aA4aHHbIMMU pasMepamu. YKIOH, UCNOMb3yeMbii B Ta-
6nuue 4, 0603Ha4YaeT YKMNOHbI PasfnUyHbIX CPEAHUX NIMHUIA CEKTOPOB, NPOXOAALLMX Yepe3 OCHOBaHuUe GaluHun
U nexaiux B annpoKCUMUPYIOLLMX NNocKoCTAX. COOTBETCTBEHHO, BENUYUMHA OTKNOHEHUA penbeda ot an-
NPOKCUMUPYIOLLIE NNOCKOCTU 0603Ha4YaeTCa BENUYUHON PACCTOSAHUA, UBMEPEHHOTO NO BEPTUKANLHON NNHWUK,
MeXay annpoKCUMMPYIOLLEN NOCKOCTbIO M pacCMaTpuMBaemMon TOUKOW Ha NOBEPXHOCTU penbeda MECTHOCTH.

PaspeLueHne NMOBEpPXHOCTHOW CETKMU, MCMNONb3YEMON ANA OUEHKWM Tornorpadu4eckon CAOKHOCTU NNo-
Laaku, He OMKHO NPEeBbILLaTL MEHbLLYIO U3 BEMWYMH, paBHbIX 1,5 z,,, 1 100 m.

Tab6nuuya 4 —MokasaTenu TonorpacdU4eckoit COXHOCTU NoLWaaKM1

PacctosHue oT Pasmep cek- MakcumManbeHbIA yron yKkroHa an- MakcumarnbHoe oTKNoHeHWe BbICOThl penbeda
B3Y, m Topa NMPOKCUMUpYIOLLIe A NNOCKOCTU MECTHOCTU, M

<5Zpp 360° <0,37,,
<10z 30° <10 <06z

hub ! hub

0
<20 zp,,, 30 <122z,
MpumeyaHue — Kputepun NpoBepKU CUUTALOT BbINOSTHEHHBIMU, ecnn TpeByemoe ycroBue He BLINOMHSAETCA Ha
NOBEPXHOCTU MEHbLLER, YeM 5zhub2.

PaccmaTprBaemMas nnowaaka gomkHa ObiTb OTHECEHAa K pa3pagy CroXHbIX, ecnu 15 % aHeprumn BeTpa
MOCTYNaeT U3 CEKTOPOB, KOTOPbIE HE COOTBETCTBYIOT KPUTEPUSAM, YCTAHOBMEHHBLIM B Tabnuue 4, 1 roMOreHHo-
CTHU, N ecnn meHee 5% SHEprumn BeTpa Noctynaet U3 CEeKTopoB, KOTOPbIE HE yAOBNETBOPAIOT YCTAHOBIEHHbLIM
noKasarensm.
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MHaeKc CroxHoCTH i, onpeaenseTca cneayowmm o6pasom:

- i, = 0, koraa meHee 5 % 9Hepruu NOCTYNaeT 13 CMOXHbIX CEKTOPOB;

-i;=1, koraa GonbLue 15 % SHeprum NOCTYNAET U3 CHOXKHbLIX CEKTOPOB.

B uHTEpBane Me}ay yCTaHOBNEHHbIMU 3HAYEHNUAMM i, U3MEHAETCA NNHENHO.

11.3 NMapameTpel BeTpa, onpeaensemMblie B NPOEKTe

BenuunHbl NepeyvncneHHbIX HKe NapamMeTpoB BETPA Ha Nnowlaake pasmelleHus BAY aomxHbl ObiTh
onpeaeneHsbi:
- 3KCTpemMaribHas CKopoCTb BETPa Ha 10-MUHYTHOM MHTEPBAre OCPEAHEHUSA Ha BLICOTE OCU BETPOKOSE-
ca z,,,;, C NeEpMogoM noeTopsAaemMoctu S0 neT;
- (hyHKLMA NIOTHOCTM BEPOATHOCTM pacnpeaeneHus ckopoctu setpa p(Vy, ) Ha uitepsane V;, -V, .

- CpeaHee KBaapaTuyeckoe OTKMOHEeHWEe TypOyneHTHOCTM HaberawoLero BO3AYLUHOTO MOTOKa G, M/C
(onpefeneHHoe Kak CpeHsa BENMYMHA CPeaHEro KBa,qpamqecxoro OTKIOHEHUS NPOAONbHOI COCTaBNAOLLElH

ckopocTi'), ¥ CpeaHee KBaapaTMIeckoe OTKIOHEHHe Oo, M/C, OT G, M/C, Ha yPOBHE OCH BETPOKONECA B MHTEP-

Bane V, — V,,; pn Bennunne Vy,, ,, paBHon V.

- Yron OTKNOHeHUs1 HaberaloLero noToka;

- pacnpeneneHue Berpa?);

- NIIOTHOCTb BO3AyXa.

B Tom cnyyae, Korga OTCYTCTBYHOT [aHHbIE O MIOTHOCTU BO3AyXa AJisi pacCMaTpUBAEeMOW MITOLLAAKMU,
HaAnNexuT pykoBoacTBoBaTbCA pekomeHgauusamu FOCT P 51991 ¢ BHeCeHMeM COOTBETCTBYIOLLMX MONPaBOK
AN cpefHeroaoBoi TeMnepaTypbl.

WutepBan ana no6oi BbIOOPKM CKOPOCTEW BETpa, KOTOPas MCMONbL3yeTCA ANA ONpeAeneHus Bbllley-
NMOMSAHYTbIX BENUYKH, AOIMKeH ObiTb HE Bonee 2 M/C; yron cekTopa HanpaBneHus BeTpa AOIMKeH ObITb He 60-
nee 30°. Bce napameTpbl, KpOME MIIOTHOCTM BO3AyXa, AOMKHbI UMETbL MHTEpBan ocpegHeHust 10 MUH n ObITb
CrpynnupOBaHbl N0 HaNpaBfEHUsAM BETPA.

Mapametpbl BeTpal) Ha nnowaake Takke J0mKHbI BblThb:

- u3mepeHsbl B AnanasoHe ot 0,2 V .10 0,4 V1 9KCTpanonupoBaHsl;

- BbIYUCNEHbI HA OCHOBE AaHHbIX AMUTENbHLIX M3MEPEHUI, NPOBEAEHHbIX YCTAHOBNEHHbIM Ha NnoLan-
Ke MeTeoposiornyeckum o6opyaoBaHWEM, AaHHbIX, MPeAOCTaBMEeHHbIX FOCYAAapPCTBEHHLIMM METEOPONornye-
CKMMW CTaHLUMAMU, UMK HA OCHOBE AaHHbIX roCyAapCTBEHHOMO BETPOBOro kagacrpa.

Ecnu ncnone3ytoTcsa pe3ynbratel U3MEPEHUA NapamMeTpoB BETpa HENOCPEACTBEHHO HA nnowaake pas-
MELLEHUS, TO AOMKHA ObITb BbINONHEHA UX KOPPEKTUPOBKA HA OCHOBE AOCTYMHbLIX AOMTOBPEMEHHBIX AaHHbIX
rocylapCTBeHHbIX METEOPONOrMYeckUX CTaHuuii, Hanbonee GnM3KO PaCNOMOXEHHLIX K paccmaTpuBaeMon
nnowaake. Ona nnowaaok, HAXoAALMXCA B 30HAX C IPKO BbIPAXKEHHLIMU CE30HHLIMU KNUMAaTUYECKUMMU KO-
nebaHusMK, Nepuog MOHUTOPUHIA, 06ecneYmBatoLLMIA HAAEXHOCTb AaHHBIX, 40IHKEeH ObITb HE MEHee 0QHOro
roga v BKNOYaTb BCE Ce30HbI. [ns nnowaaok 6e3 spKoii BbipaeHHOCTU CE30HHbIX U3MEHEHUI HE0OX0ANMO
OCYLLECTBNATb MOHUTOPUHT HE ME@Hee 6 MecsLeB.

BenuunHa cpeaHero ksagpaTu4eCcKoro OTKMOHEHUA NPOAONbHON COCTaBNAIOLLEN CKOPOCTU BETPA AOMK-
Ha ObITb OnpeaeneHa COOTBETCTBYIOLMMU CTAaTUCTUYECKUMU METOAAMU, NPUrOAHBIMU ANA PE3ynLTaToB U3-
MEPEHUSA U NPEANOoYTUTENBHO Takux, B KOTOPbIX HE HabniopaeTcA sABHasA TenHAeHuus. OnA nnowagok, rae
Tonorpaduyeckme unu apyrue MecTHole akTopbl MOTYT OKa3blBaTb BMUSHWE HA BENUYUHY UHTEHCUBHOCTU
TypOYNeHTHOCTH, 3TW (PakTopbl 4OIKHbI BbITb OTPaXKeHbl B aHHbIX. XapaKTEPUCTUKN aHEMOMETPA, UHTEpBa-
nbl U3BMEPEHUIA U BpEMSA OCPEAHEHUS, UCMOMb3yEMbI€ AN NONyYeHUs: ONbITHbIX AaHHbIX, AOIDKHbI ObITb NpU-
HATbl BO BHUMaHWe Npu OLeHKE MHTEHCUBHOCTMU TypOYNeHTHOCTH.

11.4 OueHka appekTa «3aTeHeHMA» BIAY

B npoLecce NpoekTUpOBaHUA A40MKHbI BbiTh 0683aTENLHO PACCMOTPEHBI 3PdEKTbl B3aMMHOTO BO3Aeii-
CTBUA PacrnonoXxeHHbIX psaoMm BIY («3aTeHeHuey, KOTopoe BAMSET HA NPoLECcC BbipaboTKKU SNEKTPOSHEPrumn
U CUMOBOE Harpy>keHue BETPOYCTaHOBOK). Mpu NpoBeAeHMM NPOEKTHLIX PACHETOB BETPOINEKTPOCTAHLMK W
BbiGope B3Y no ycnoBusM KOHKPETHOW NOLaAKM Criedyer NpuHATb BO BHUMaHWE OCPEAHEHHbIe U TypOy-
TNIEHTHbIE XapaKTePUCTUKA BO3AYLLUHOMO NMOTOKA, BbI3BAHHbLIE «3aT€HEHUEM» OA4HOW unu MHorumu B3Y, koTo-

1) MpogonkHas cocTasnstoLLas MOXET BbITb annpoKCUMUPOBaHa rOPU3OHTASTBHOM COCTABMSIOLEN.

2) Bhicokne BeNMUNHLI pacnpedeneHuns s paciuMpeHHbIX NepyuosoB BpeMeHU Bbin YCTaHOBNEHb! A1 HEKOTOPbIX
30H B COOTBETCTBMM C OYeHb GOmNbLUOH CTpaTUdUKaLmed BO3AYLUHOMO MOTOKAa WM CYLLECTBEHHBIMU U3MEHEHUAMM
LLIepOX0oBaTOCTI NOBEPXHOCTU. YCIOBHUS BHELLHEN OKpyXKatoLen cpedsl B 6 He NpefnonaraloT y4eTa AaHHbIX Cry4Yaes.
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pble pacnonoXeHbl BbILLE N0 TEYEHUIO BO3AYLLHOMO MOTOKA. PacyeTbl AOMKHbI yYUTLIBATL PACCTOSHUA MEXayY
B3V, Bce cKOPOCTU BETPA M €r0 HanNpaBreEHNs, CYLLECTBEHHbIE ANA BbIpabOTKU 3MeKTpOSHEPrun.

YBenuuyeHue HarpyxeHus BOY, B OCHOBHOM YyuYMTbIBAKOLLEE pPe3yrnbTaT BUSHUS a3poaAnHAMUYECKOro
cnepa, pekomeHayeTca onpeaenaTb Npyu noMoLy 3 deKTUBHOW UHTEHCUBHOCTU TypOyneHTHOCTU. Pe3ynbTu-
pylowlee Bo3aencTeme Ha BOY B JaHHOM cnyyae cknaabiBaeTCsi U3 HarpykeHust OOHOBOM TypOYNEHTHOCTbIO
U BO34EWCTBUEM a9POAMHAMUYECKOTO cneaa.

[na BbINONHEHMA PacyYETOB Ha YCTaNOCTHYK NPOYHOCTb 3PAEKTUBHYIO MHTEHCUBHOCTb TYPOYNEHTHO-
CTU [ ¢ PEKOMEHAYETCS ONPEAENSATH B COOTBETCTBUM C NpuroxeHnem D.

1 '
lott =, —max(of ] (33)
Ui

B obLiem cnyyae, He crefyeT paccMarpuBaTh BNUSHUE Pe3ynbTUPYHOLLEH TYpOYNneHTHOCTU 1 pasnuy-
HblE CrydYan NpesenbHOTo Harpy>KEHMS Ha YCTanoCTHbIE NPOLECCHI KaK UAEHTUYHbIE.

11.5 OueHka npouunx hakTOpPoOB OKpPyXKaloLen cpenbl

MepeuncneHHble HWKE HaKTOPbl OKPYXAIOLLEN cpeabl TPeOYIOT OnpeaeneHns U CpaBHEHUs UX C Npu-
HATBIMW MPU NPOEKTUpPOBaHUM BIY:

- HOpManbHbIE U AKCTPeMarnbHble TeMMNepaTypHble AnanasoHbl;

- ronornea, rpaj v CHer,

- BMAXHOCTb;

- yaapbl MOJTHUN;

- CONHEYHOE U3Ny4eHue;

- XMMUYECKU aKTUBHbIE BELLECTBA;

- CONEHOCTb.

11.6 OueHKa yCTOMYMBOCTU OJIA CEMCMUYECKM ONACHbIX PaioOHOB

[na B3Y cTaHaapTtHoro knacca TpeboBaHus kK CeiCMUYECKON YCTOWYUBOCTU He (hOpMYNUPYIOTCS, NOTO-
MY YTO Takme coObITUA XapakTepHbl MULLb AN HE3HAYUTENBHOTO KONUYECTBA paioOHOB B MUpE. BeinonHexune
pac4eTOB Ha CENCMUYECKYIO YCTOMYMBOCTL He TpebyeTca Ansa panoHOB C HU3KON CEMCMUYECKON aKTUBHOCTbIO
B COOTBETCTBUM CO CTPOMUTENMbHBLIMU HOpMamu U npasunamu [1]. [ing panoHOB, rae CENCMUYECKUE HArPy3Ku,
OMUCAHHBIE HUXE, ABNAIOTCA KPUTUYECKUMU, AOIDKHBbI ObITh BbIMOMHEHBI PACYETHI, NOATBEPXKAAIOLLME COXPa-
HEeHWe CTPYKTYPHOMW LenocTHocTu BIY npu ycnoBusix, COOTBETCTBYIOLLMX NMoLiaake pasmeLueHus. OueHky
peKoMeHAYeTCsA OCHOBbIBaTb HA METOAMKE, U3NOXKEHHON B npunoxeHuun C. MNpu pacyetax pesynsrupylowen
Harpy3km CEMCMUYECKOe HarpyxeHue AOIMKHO ObiTb CKOMOMHMPOBAHO C APYIMMM CYLLECTBEHHBIMMU 4acTo
BCTpeYaloLLMMMICA 3KCNIyaTaLMOHHbIMUA Harpy3kamu.

CeiicMUyeckue Harpysku 3aBUCAT OT akCEeneporpamm M CNekTpPOB peakuui, onpeferneHHbIX B CTPOU-
TenbHbIX HOpPMax u npasunax [1].

OueHKy celCMUYECKOM YCTOMYMBOCTY JONYCKAETCS BbIMOIIHATL B COOTBETCTBUU C METOAUKOW, U3NOXKEH-
HOW HUXKe.

Mpu cencmMmnYecknx ABNEHUSAX yckopeHne 3eMnu A0ImKHO ObITb onpeaeneHo ansa 475-neTHero nepuoaa
NMOBTOPSIEMOCTMU.

Ceiicmnyeckasn u paboyas Harpysku AomkHbl 6bITb CONOCTaBNEHbl. B kayecTBe paboyel Harpysku ans
BbINOMHEHNUSA JaHHOTO COMNOCTaBnNeHus BoibupaeTcsa 6onbLuas u3 AByx Harpy3okK, NPUBEAEeHHbIX HUXKE:

a) cpeaHss Harpyska, BO3HMKaIOLLAA B NPOLECCEe NPOM3BOACTBA AMNEKTPOIHEPTUM M onpefieneHHas ans
BCEro nepuoaa akcnnyarauuu B3Y,

b) Harpy3ka, BO3HMKaIOLAn B Criy4ae aBapuMHOro oTkniodeHust BAY, ecnu ckopocTb BETpa B HAYaNbHbIN
MOMEHT OTKIIIO4YEeHUS1 COOTBETCTBYET BENMYMHE HArpy3ku, ykasaHHOW ANA cnyyas a).

MapunanbHbli KO3PULUMEHT Ge30NaCHOCTK NO Harpy3kam Ans BCeX Harpy>XeHHbIX 3NEMEHTOB [OIDKEH
GbITb paBeH 1,0.

PacueTt cencMn4ecKkoin Harpy3km pekOMeHAYeTC BbINOMHATL METOAOM JOMUHAHTHOW YacCTOThl; B 9TOM
cny4vae paboune Harpy3km HENOCpPeACTBEHHO A0DABNATCA K CEACMUYECKNM.

Pacuet ceitlcmMniecKkmx Harpy3ok 4OMYCKAETCs BbINOMHATL METOAOM CNEKTPanbHO-BPEMEHHbIX moaenen. B
9TOM Cryyae AOMKHO ObITb PACCMOTPEHO HEOOXOAMMOE KONMYECTBO BapuaHTOB Anst obecneyeHns penpeseHTa-
TUBHOCTU paboyeit Harpy3ku, NONY4YEHHON KaK CPEAHAS BENMYMHA ANS pacCMaTpUBaEMbIX MHTEPBANOB BPEMEHM.

Yucno ToHOB COBCTBEHHbIX kKoneGaHuii GaluHu, Ucnonb3yemoe B pacdeTe, [OMMKHO COOTBETCTBOBATb
CHulM [1]. Ecnn CHuIM He ucnonb3yetcs, TO AOMKEH ObITb PACCMOTPEH NOCNeA0BaTENbHbIN Psfl TOHOB C NOJ-
HOWM MopanbHoW maccoi 85 % oT Bcel Macehbl.
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Mpu BbIMOAHEHWMN OLIEHKM CENCMUYECKON YCTOMYUBOCTU KOHCTPYKLMKM MOXKET JOMNYCKATLCA TOMBKO ynpy-
ras peakuus Unm Bs3KOe paccesiHne aHepruu. BaxkHo, yTobbl nocrneaHun napametp 6bin OUEHEH NPaBUITbHO
ANs NPUMEHEHHOTO TUNAa KOHCTPYKUMK (OCOBEHHO ANA peLueTyaTbiX KOHCTPYKLUMIA, BbIMOMHEHHbLIX C MOMOLLBIO
6oNTOBbIX COEANHEHMI).

KoHcepBaTUBHbIN METOA BbIMUCNEHUI U KOMBUMHUMPOBAHUS HArpy30K, AeNCTBYOWMX Ha GaLlHIo, npuBe-
OeH B npunoxeHun C. 3TOT METOA HEMb3sl UCNOMb30BaTh, €CNN NPeanonaraeTcs, YTo CENCMUYEcKne Bo3aen-
CTBWSA MOMUMO Harpy>keHust 6aLlHU BbI3OBYT CYLLECTBEHHOE Harpy»eHue npodmx KOHCTPYKLUUNA.

11.7 OueHKa BNUAHUA CeTU NOAKITIOYEeHUA

Ycnosus, onpegensemMble CETbIO MOAKMIOYEHMS HA knemmax BAY, npu pasmelleHun ee Ha npeagnona-
raemoi nnowajke, AomkHbl ObITh ONpeaeneHbl AN rapaHTUPOBAHUS COOTBETCTBUS MPOEKTHLIM XapakTepu-
CTUKaM 3NEKTPUYECKMX HArpy3oK. BHeLIHMe yCnoBus, HaknagblBaeMbI€ CETbIO NMOAKIIOMEHUS, JOMKHbI ObITb
cneayowwmmn):;

- HOMUHANbHOE HanpshkKeHne u gmanasoH KonebaHui, BKMKOYaa yCnoBus, Npu koTopbix BAY ocraetca
NOAKIHOYEHHOW/OTKITIOYEHHON OT CETU, HA OCHOBE YCTaHOBEHHOr0 HOMUHAMBHOTO AMana3oHa HanpPsHKeEHUs u
NPOAOIMKUTENBHOCTH;

- HOMUHalnbHag 4Yacrtorta, aAnana3oH konebaHuit u Temnsbl U3MEHEeHNn4d, BKMno4aa ycnosus, Npu KOTOpbIX
B3Y ocraercsa nogknioYeHHON/OTKIIIOYEHHOW OT CETU, HA OCHOBE YCTaHOBEHHOr0 HOMUHANbLHOIO AnanasoHa
4YacCTOTbl U NPOAOIDKUTENBHOCTH;

- aCUMMETPUA HaNPSHKEHUI: U3MEHEHWEe COCTaBnALWen 0OpaTHoin nocneaoBaTenbLHOCTU a3 No OTHO-
LLUEHUIO K COCTaBNAIOLLEN NPAMON NOcneaoBaTenbHOCTH dhas;

- METOA 3a3eMiieHNns HewuTpanu;

- MeToq OBHapyXeHUs 1 3aLuThl OT 3aMbIKaHWUS HA 3EMIIIO;

- NPOCTOM: KONNYECTBO OTKIIHOYEHUI OT MPUHUMAIOLLEN CETU B rof;

- LIMKIbl NOBTOPHOro aBTOMarn4eckoro BKN4€HUA;

- rpacpuk noTpebneHnsa peakTMBHON MOLLIHOCTH;

- NPOAOIKUTENBHOCTL KOPOTKOTOo 3aMblKaHUA U BENMUYNHA TOKOB KOPOTKOIO 3aMblKaHUA,

- NONHOE COMNPOTUBIEHME KOPOTKOro 3aMblkaHus Ha knemmax BY (dhasa—dasa, dpasa—pasa—3emns,
3emna—gasa);

- (POHOBOE HENUHENHOE UCKAXKEHUE HANPSKEHUA CETY;

- Hanuuue Hecyllen Yactorbl BY-cBA3n u ee vacrora;

- npocunb NaieHa HanpsbkeHUs B CETU, NpU KOTopoM BJAY octaetca nogkniovueHHOoN K CeTH;

- TpeboBaHuMA K ynpaBneHUt0 MOLHOCTbIO;

- CKOPOCTb OTCNEXMBaHUS rpacpmka Harpysku u

- apyrue TpeboBaHusa no obecnev4eHnio COBMECTUMOCTHU C CETbIO.

11.8 UHXXeHepHO-TeOonnormYeckue U MHXeHepHo-reoae3nyYeckmue U3biCKaHuA

MHXeHepHble M3bICKaHUA ANnst onpeaeneHns CBOIMCTB cnaralowmx rpyHToB npeanonaraeMon nnowaaku
pasMeLLeHns AOMKHbI OCYLLECTBAATLCA KBAanM@ULMPOBaHHLIM NEPCOHANOM B COOTBETCTBUM C CYLLECTBYIO-
LWMMU HOPMATUBHLIMU JOKYMEHTAMU: CTPOMTENbHLIMWU HOPMaMKU U Npasunamu [3], a makke 6e00MCMEEHHbI-
MU cmpoumernbHbimu HopMmamu [4], [5], [6].

11.9 MpoBepka cTPyKTypHOM LenocTHocTH B3Y Ha ocHOBe AaHHLIX U3MEepPeHUA NapameTpoB BeTpa

MpoBepka CTPYKTYPHOM LIENOCTHOCTU BAY A0rmkHa ObITh BbINOMIHEHA NYTEM CPaBHEHUSI BENUYMH nNapa-
METPOB BETPA ANs y4acTka pasmelueHus BOY ¢ napamerpamm, MCnonb3oBaHHbIMKU NPY NPOEKTMpOoBaHuu BAY.

1) Mpu npoekTnpoBaHn BOY MOXET BO3HUKHYTL HEO6XOMMOCTb BLINOMHEHUS YCIIOBUS COBMECTUMOCTH C CEThIO
noakrtodeHus. TpeboeaHus 1o coeMecmumMocmu ¢ Cembio noOKTIoHeHUs1, OCHO8bIsalouwuecs Ha mpebosaHusax cmaHOapmoe
P® u obycnoeneHHbie MECMHbIMU Yciosuamu, O0/mKHbI Bbimb npedycMompeHbl Ha cmaduu npoekmupoesaHus. Moaym
6bimb ycmaHoeineHb! dornonHumenbHbie mpeboeaHus:

- mun, HasHa4eHue u MecmopacronoxeHue B3Y;

- MOWwHocmb B3Y;

- Hanu4ue, MOWHOCMb U 9HepaoriompebneHue HazpysKu;

- mpebyemas cmeneHb HadexHocmu snekmpocHabxeHus: nompebumenell (kameaopus dNeKMponpuUeMHUKOs);

- Hanu4ue obopydoeaHusl HyXHbIX apamempoe U HadexHocmb e20 pabomsl;

- pasmep yuwepba npu HapyweHuU 3neKmpocHabXeHUs U HeDooMmITycKe IneKmpoaHepauu nompebumensam, a max-
JXKe cucmeMHoz20 yujepba us-3a yxyouweHus: pexxumos pabombl IHep2emu4yecKux cucmem rnpu omxasax anemeHmos BOY.
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Kputepuem BoiGopa BOY ans npeanonaraeMoi NNOWAaKW ABNAETCA YAOBNETBOPEHWE NEPEYNCIIEHHBIM HUXeE
YCMOBUSAM:

- 3KCTpemanbHas CpeaHss CKOPOCTb BETpA C NEPUOAOM NOBTOPAEMOCTH 50 neT, U3MEPEHHaNA Ha BbiCoTe
OCu BeTpoKoneca B TedeHne 10 MUHYT Ha NNOWAAKE, AOMKHA ObiTb MEHbLLE BENNUUHLI V., m/ch;

- NMOJIy4eHHas B pesynbTate W3MEpeHWr Ha nnowanke (PyHKUMA NNOTHOCTWU BEPOATHOCTW Ana V.
JOMKHa ObITb MEHbLUE, YeM NPOeKTHasA BenuuuHa OYHKUMU NNOTHOCTU BEPOATHOCTU (cM. 6.3.1.1) ansa Bcex
3HayeHuit V, , B uHTEpBane ot 0,2V,,.40 0,4V,

- HOpMaTMBHAs BENWUYMHA CPEOHErO KBaAPaTMYECKOro OTKIIOHEHNA TYPOYNeHTHOCTH G4, M/C (CM. ypaB-
HeHue (11)), aomkHa ObITb BONbLUe MNKU paBHA BENUYUHE, ONPeaeNneHHON ANA NNOWAAKU pa3MELLEHUs, Npu-
6nusutensHo Ans 90%-HOro KBaHTUNA CPeAHero KBaapaTudeckoro OTKNOHEHUA TypOyrneHTHOCTM AnSA Bcex
Benu4uH ckopocTu Betpa V. B uHTepsarne ot 0,2 V.10 0,4V, 1

6126 +12805" (34)

Ana cnoxHoro nangwadra oueHKka HOPMATUBHOW BENUYMHBLI CPEAHErO KBAaAPaTU4ECKOro OTKIOHEHUS
NPOAOSILHON COCTaBnALLIEn TypOyneHTHOCTU A0MKHA ObiTh yBENnu4YeHa, 4tobbl y4eCTb BNUSAHWUE TypOyneHT-
HOCTU, 0BYCNOBNEHHOI CNIOXHBIM penbedom?). OTKNOHEHNe BO3AYLLUHOTO NOTOKA HA MNOLAAKE AOIDKHO CO-
OTBETCTBOBATb MaKCMMarbHOW BEMUYUHE OTKMOHEHUA N3 BCEX BOSMOXHBIX ANA paccMaTPUBAEMON NIOLLAJKK
1 JOSKHO ObITh MEHbLUE, YeM onpeaeneHHoe B 6.3. B ToM cny4vae, Kkoraa OTCYTCTBYIOT JaHHbIE UMW PacyeThbl
ANA OTKMOHEeHWS BO34YLUHOTO NOTOKA Ha MAOWAAKE CO CMOXHbIM penbedoM, cneayer NpeanosioxUTb, YTo
BO3YLUHbIA NOTOK BCEraa napanneneH annpokcumMupyioLlemn nnockoctu (cm. 11.2) B npeaenax paccrosHusi ot
B3Y, pasHoro 5V, ,.

MokasaTens cTeneHu KPMBOW &, ONUCHLIBAIOLLMIA pacnpeaeneHne cpeaHen CKopoCTu BETpa No BepTuka-
N1, AOMKEH ObIThb MEHbLUE, YEM onpeaeneHHbil B 6.3.1.2, n 6onblue Hyna. Ecnu aaHHble Ans paccMarpuBa-
eMON MnoLaakn OTCYTCTBYIOT, TO pacnpeaeneHue BeTpa A0oNyCcKaeTca onpeaensitb Ha OCHOBE Tonorpacun
NMNOLLAJKMN W Krnacca LLepoxoBaToCTU NOBEPXHOCTHU.

CpefHAs NNoTHOCTb BO3dyXa Ha nnowaake AoMkHa ObiTb MEeHbLIE OnpeaeneHHoN Ans CKOPOCTEN Be-
Tpa, paBHbIX UNK NpeBbiatowmx vV, , M/c (cm. 6.4.1).

COOTBETCTBYIOLLAA OLEHKA BAUSHUA adpPOAWHAMMUYECKOTO cneaa MOXET ObiTb BbIMONHEHA HA OCHOBE
NPOBEPKM CNeayIoLLEro yCrnoBus:

- CTaHAapPTHOE OTKIOHEHME G4 OT BENUYMHbI, COOTBETCTBYIOLLIEN MOAENN HOPMaNbHON TYPOYNEHTHOCTH,
GonbLue nnu pasHo oueHuBaeMomy 90 %-HOMyY KBAHTUIIIO CTAHAAPTHOIO OTKMOHEHUA TYpOYNeHTHOCTH (BKIIO-
yasi TYpOYyNEeHTHOCTb OKPYXXaloLLen Cpeabl U adpoauHAMUYECKUX CEeAOB) B MHTEpBare CKOPOCTeN BeTpa oT
02V, 0,4V,

- UJIK, KOTAA XapakTEPUCTUKM BETPOYCTAHOBKM U3BECTHbI, Mexxay 0,6 V, u V, ., To ecTb:

ut
01 2 lofr V- (35)

PykoBOACTBO ANs BLIMUCTEHUSA | NPUBEAEHO B NPUIOXeHuu D.

Kpome T0ro, A0mKHO ObiTh NOKA3aHO, YTO U3MEHEHME TYpOYNEeHTHOCTU NO FOPU3OHTanM, o6ycnoeneHHoe
cneundUYeckuMn 0COOEHHOCTAMM MIOLLAAKN U3-33 YACTUYHOTO adpPOAMHAMMYECKOrO 3aTEHEHUs, He NPEeBbi-
waet 3CB B 6.3.2.6 1 4YTO 9KCTpEMAanbHas BenuuuHa TypOyneHTHOCTM Ha NnoLwaake, Bbi3BaHHasA ee 0COGEHHO-
CTSIMM, BKIIOYas BNUSIHWE a3POAMHAMUUECKUX CMEOB, HE NPEBLILLAET 3HAYEHUMN, YCTAHOBEHHbIX ANA MOAENK
OMT B 6.3.2.3. [ina onpeaeneHusi BenuuMHbl TypOYNeHTHOCTU Ha nnowlagke, 00ycnoBneHHon ee 0Co6eHHOo-
CTSIMM, JOIKHBI ObITb YUYTEHBI CneyuUIeCcKkue yCroBus NNOLAAKMA, YaCcTOTa NPOXOXKAEHUA a3POoaUHAMUYECKUX
CneaoB Haj NIoOLWAAKON U NnaH pasmeLleHns 060pyaoBaHusl Ha TEPPUTOPUU BETPOANEKTPOCTAHLIMK.

1) B kauecTBe ansTepHaTUBEI JONyCKaeTCs ONPefensTh LeHTpanbHoe (Ha MHTepBane ocpeaHeHNs 3 cekyHabl) 3Ha-
YeHue aKCTpeMaribHON CKOPOCTU BETPa Ha BbICOTE OCU BETPOKONeca ¢ Nepuoaom nostopsaeMocty 50 nert, koTopoe A0MmKHO
ObITb MeHblLLIe, YeM V 5q, M/C.

2) BnusiHue CrOXHOTO NaHALWadTa MOXKET BbiThb YUTEHO JONOMHUTENBHBIM YMHOX€EHWEM Ha nonpaBoYHbIii koaddu-

LIMEHT, yuuTbiBaloLuii ocobeHHOCTU TypOyneHTHOro notoka Cpr, ONpeAeneHHbIR Kak

J1+(82 /81)2 +(83 /(}1)2
7=

1375

Ce :
e OTHOLIEeHUA oueHUBaeMbIX CTaHAapTHbIX OTKITOHEHU Oi COOTBETCTBYHOT 3HaY4€HUAM BeNMU4UH OTKINMOHEHWUNA Ha ypoB-

He ocu BeTpokoreca. B criyyae nonHoro oTcyTCcTBUS J@HHBIX O BENMUYUHAX COCTaBNAIOLWMX KOMMNOHEHTOB TYpOyreHTHO-
CTU ANA CINOXHOro NaHgLwadTa paccMaTpUBaeMoii NoLWaAKUu MOryT UCMONb30BaThLCS pe3ynkraThl MOAenMpoBaHUs UMK
Cer=1+0, 15}, rge i, — WHAEKC CMNOXHOCTY, onpeAeneHHLIA B 11.2.
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MpuMedaHUe— ITOT NOAXOA MOXET TaKKe UCMONBLIOBATLCA ANS OLUEHKN U3MEHEHUS BEMUYUHBI Typ6yneH'r-
HOCTU BHYTpU ceKTopa, B TOM 4YuUcne B KOMBMHaLMK ¢ TypOYNeHTHOCTHIO a9pOANHAaMMUYECKOro crneaa. CTaHfapTHOe OTKMOo-

HeHWe Gg OT C MOXET ObITb onpefeneHo Kak cpefHAA Benny4nHa Typ6yﬂeHTHOCTM BHYTPWU paccMaTpuBaeMoro cektopa.

11.10 MpoBepka CTPYKTYPHOU LiennocTHOCTU BOY npu BO3AeNCTBUMU Harpy3oK, BbI3BaHHbIX
cneuncguyeckumMmn 0COGEHHOCTAMU NNOWAAKNA pasMeLeHus

Pacuyetbl 4OMKHbI NOKa3aTb, YTO Harpy3ku W Bbi3BaHHbIE UMK AechopmaLuu, COOTBETCTBYIOWME cne-
UnchnyeckuM 0COBEHHOCTAM NMOWAAKU PasMELLEeHUS W YYUTbIBaIOLWME BIUAHWE OKPYXAIoLWeEeWn cpeabl Ha
MPOYHOCTHbIE XapaKTEPUCTUKN KOHCTPYKLIMKU, B CPABHEHUUN C XapakTepucTUKaMu, MPUHATLIMU NPU NPOEKTUPO-
BaHUM BIY, obecneunBatoT rapaHTMPOBaHHLIN 3anac. BeluMCneHuss 4OMmKHbI ObiTb BbINOMHEHbI ANSA U3MEHe-
HWUIA NapaMeTpoB BETPa NO CPEAHUM 3HAYEHUSIM CKOPOCTEN BETPA M €ro HanpaBneHWs U y4uTbiBaTb BO3AEN-
CTBME adpOoAMHAMMYECKOro cneaa u npoume haktopbl.

Mpu ycrioBumM OTCYTCTBMA Aa@HHbLIX O BENMMYMHE COCTaBMAKOLMX KOMMNOHEHTOB TYPOYNEeHTHOCTU Ha pac-
cMaTpuBaeMon NnoLaake co CNoXHbIM penbedom, Crneayet NPUHATb BENUYMHBI COCTABASAIOLMX NONEPEYHbIX
U BOCXOASLUMX CTAHAAPTHBLIX OTKNOHEHUN TYPOYNEHTHOCTU PaBHbLIMU, COOTBETCTBEHHO, 1,0 n 0,7 BENUYUHLI
NpPOAONbHON COCTaBMAOLEN.

B cnyyae B03aencTBMS adpoanHaMU4ecKnx crnegoB A0SMKHbI ObiTb BbINOMHEHbLI pacqeThl AN cny4vaes
npeaenbLHOro M YCTarnoCTHOMO Harpy»XeHus, Noka3biBaloLme OTCYTCTBUE HapYLUEHUA CTPYKTYPHON LENOCTHO-
cTn BAY.

[na pacyeTa no npeaenbHOMY YCTarnoCTHOMY COCTOSIHUIO B pacyeTHOM cny4dae NCH 1.2 unu ana sapu-
aHTa HOpMarnbHON TYpBYNEeHTHOCTU MOAENb CNeayeT 3aMeHNTb COOTBETCTBYIOLLEN MOAENbIO TYPOYNEHTHOCTH
aspoanHaMU4ecKkoro cneaa, Hanpumep /g NPUBEAEHHLIM B NpunoxeHun D.

Ans pac4yerta no npeaeneHbiM Harpyskam B criyqyasx MCH 1.1 unu MCH 1.3, a takxe 8 MCH 1.5 40mkHbI
ObITb YYTEHbI Cneunduyeckue ycrnoBus nnowankm 6es3 ydeta BAUSHUA aspoauHaMUYecKux cneaos, npea-
CTaBMneHHbIe COOTBETCTBYIOWMMU Mogenamu. HMT ana cnydas HarpykeHus, COOTBETCTBYIOLLErO NOIHOMY
npeaenLHOMY COCTOSIHUIO, MOXET ObITb YCTAHOBMEHA ANa TUNUYHOW TYpOYNEeHTHOCTH, BO3HUKAIOWEN BHYTPU
KPYMHbIX BETPOIMNEKTPOCTAHLMIA, B COOTBETCTBUM C ypasHeHnem (D.4), npunoxenue D.

lMockonbky B cnyyae pacyera no npeaesibHbIM YCTanoCTHbIM Harpyskam (npunoxenue D) / . 3aBucut ot
rnokasarens creneHu Kpueoi Bennepa m ans marepuana paccmaTpyMBaeMoro arieMeHTa KOHCTPYKLIMK, TO Ha-
rPy3Ku, AENCTBYIOLLME HA SNEMEHTBI KOHCTPYKLUW U3 ApYrMX MaTtepuanos C MHbIMU MEXaHUYECKMMM CBOWCTBA-
MU, AOSKHBI ObITb NOBTOPHO BLIYMCIIEHbI UM OLEHEHbI C MOMOLLbIO COOTBETCTBYIOLLErO KoaduumueHTa m.

12 C6opkKa, yCTaHOBKA U MOHTaX

12.1 OCHOBHbI€ NONMOXEHUS, peasninsyeMblie Ha aTanax cCoopKu, yCTaHOBKM U MOHTaXa

Hopmbl u mpeboeaHus rno npou3eodcmey cmpoumernbHbiX pabom npu eo3sedeHuu coopyxxeHuii BOY
00mKHbI 6biMb ycmaHoesieHbl Ha 0cHoge mpeboeaHull cucmembl cmaHOapmoe 6e3onacHocmu mpyda Poc-
cutlickoli ®elepayuu, 3awumbl OKpyxatoweli cpedbl u Hacmosawe2o cmaHdapma. [JormkHbl Obimb y4meHb!
KOHCMpPyKmMueHble ocobernHocmu BJY, nnowalku cmpoumenscmea, rnpou3sodcmea pabom o KOHKpPemHo-
My COOPYXXEHUIO U KIuMamu4decKue 0CObeHHOCMU meppumopuu cmpoumesbcmea.

M3rotosutens BAY gomkeH npeaocraBuTb PyKOBOACTBO MO YCTAHOBKE, SICHO ONMUCbIBaloLee TpeboBa-
HWUSI NO YCTAHOBKE KOHCTPYKUun B3AY u cooreeTcTByIOLEro 06opyaoBaHus. YctaHoBka B3Y gomkHa Bbinor-
HATLCA cneuuanbHO O0Y4YEeHHbIM KBanuMPULMPOBAHHLIM NEPCOHANOM.

TpaHcrniopmupoeaHue, ycmaHoeka, coopka U MOHMax GOJKHbI IPOU3800UMbCS 8 COOMBEMCMaEUU C Py-
Kosodcmeamu, NPOEKMoM op2aHu3ayuu cmpoumernscmea (110C), npedocmaesneHHbIMU NPOEKMUPOBLUUKOM.

BbinonHeHue c60pKu, MOHMaxka u ycmaHoeku OOJTIKHO NposodumbCs 8 COOMBEMCMeaUU C POEKMoM
npouseodcmea pabom (I1P) u paspabomaHHOl mexHonozu4deckol kapmoil. Bce ebirofiHeHHbIe pabombi u
ux pesynbmamsl 00/mKHbI 3aHOCUMBCS 8 XKYPHAaIT 8bINOJIHEHHbIX pabom, edeHuUe u CoOXPaHHOCMb KOMopPo2o
domxHbl 6bimb 0becneqeHbi pykosodumerem opaaHusayuu, ocyuiecmernsouwieli 0aHHble sudbl pabom.

Opranu3auusa pabor u cogepkaHue NnoLaaKkM CTPOUTENbLCTBA, HAa KOTOPOI yCTaHABNMBAETCS 000pya0Ba-
Hue B3IY, AOMKHO MCKNIOYaTb BO3MOXHOCTb BO3HMKHOBEHUSI OMACHBLIX CUTyauuit. [LOmKHbI ObiTh TaKke npeagyc-
MOTpPeHbl Mepbl, 06ecneunBaloLLme 3aLUTy OT HECAaHKLMOHMPOBAHHOIO A0CTYNa Ha NOLaaKy CTPOMTENbLCTBRA.

Mpoussoautens paboT JOMMKEH CBOEBPEMEHHO pacno3HaBaTb U NPeAoTBpaLlarb BO3HUKHOBEHUE NO-
TEeHLManbHbIX ONACHOCTEN B npouecce paboTbl.
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MepcoHan, BbiNONHAIOWMIN paboTbl MO BO3BeAeHUI0 BIY, A0MKEH MCNONbL30BaTb COOTBETCTBYIOLLME
cpeacTBa 3almThl [Nas, OpPraHoB Cryxa, ronoBbl U cneyuanbHyo 06yBb. Bce pabOTHUKM, 3aHATbIE HA BEPXO-
nasHbix paborax u B paboTax Ha BbICOTE, HAXOAACh HaJl YDOBHEM 3EMITU UMK BOZbI, AOMMKHbI ObITh Cneuumanb-
HO 0OyYEHbl M aTTEeCTOBAHbI NS BbINOMHEHUS AaHHbIX paboT U AOMKHbI UCMNONb30BaTb pEMHU 6E30NacCHOCTH,
yCTpOWCTBa 6€30NacHOCTU ANs BbINOMHEHUSA Bepxonas3sHbix pabor, npoune npucnocobnexnms n npubopbl 6e3-
0nacHoOCTU 8 coomeemcemeuu ¢ npasunamu [7].

Bo epems ebinonHeHus1 nobbix pabom Ha BJY 0ns npedomepawieHus mpasmupoearus nadarouiumu rpeo-
memamu 3arpeujaemes HaxoxoeHue modeli 8 onacHol 30He Ha 3emrie y ocHoeaHusi BOY. HaumeHbwiuli pasmep
paduyca onacHoll 30HbI paseH 1/3 ebicombl yposHs npoussodcmea pabom. Pa3pabomyuk, ucxo0s u3 0CO6EHHO-
cmell (hyHKUUOHUPO8aHUS U 3KcIiTyamayuu obopy0osaHus, erpase ymodyHump pasmepbi oracHol 30HbI ebnu3u
B3Y u npoyezo obopydosaHusi 8 coomeemcemeuu ¢ mpebosaHusMu CmpoumesibHbIX HOPM U rpasui [8].

Bce o6opynoBaHue AOMKHO COAEPXaTbCsl B UCMPABHOM COCTOSIHUM M COOTBETCTBOBATL BbINOMHEHUIO
Tpebyembix 3agay. KpaHbl, nebegku, npoyee nogbeMHoe 0b6OpyA0BaHUE U €0 NEMEHTbI, BKIIOYAs BCE TPO-
Cbl, CTPOMbI, KAHATbI, KPIOKW M MpoYMe yCTPOMCTBA, HeobXxoAaumble A4S BbiNonHeHuss 6e3onacHoro nogbema u
BO3BEJEHUS, AOMKHbI COOTBETCTBOBaTbL HOPMaM TEXHUYECKO 6E30MacHOCTU U NPEABSABNSEMbIM K HUM TEX-
HUYECKUM U TEXHONOrMYeCckuM TpeboBaHUsAM (BO3MOXHOCTb NOABLEMA U YCTAHOBKU SMEMEHTOB KOHCTPYKLMK
Ha 3a/1aHHOI BbICOTE). BCce nogbemMHoe 060pyI0BaHNE U €r0 ANEMEHTbI: TPOChI, KAHATbI, CTPONbI, KPIOKM —
JOIKHBI ObITb UCNBITAHBbI M UMETL CepTUdMKaTLl 6E30MacHOCTH.

O6opyaoBaHne BOY AOMKHO ObITb CMOHTMPOBAHO B COOTBETCTBMM C PEKOMEHAALMAMUN NPOU3BOAUTENS.
HomkHa ObITh BbINOMHEHA NPOBEPKA NPaBUIbHOCTU PaboTbl CUCTEMbI CMa3Ku M NPeAnyckoBOe OCBUAETENb-
CTBOBaHWE BCEX 3MEMEHTOB KOHCTPYKLMN.

Mpu Bo3BeaeHun BAY gomkHbI ObITh MPUHATLI 0COOLIE MEPbl NPEAOCTOPOXKHOCTU B CIly4ae BO3HUKHO-
BEHUS 3KCTpeMarnbHbIX CUTYauui, TakMX Kak rpad, rposa, CUnbHbli BETEP, 3eMneTpsceHne, obneaeHeHue u
npoYne aHanoruyHble CoObITUSA.

COOTBETCTBYIOLLME MEPBI AOIMKHBI ObITh NPUHATLI, YTOOLI N30EXaTh BOSHUKHOBEHUS NONEPEYHbIX Kone-
6aHuii B BO3BEAEHHOI baluHe BOY (6e3 ycTaHOBMNEHHOI roHA0MbI) NpyU BO3AENCTBUU KPUTUYECKUX CKOPOCTEN
BETpa W TypOyneHTHOCTU. [laHHblE KPUTUYECKME CKOPOCTU BETPA U MEPbI NPEAOCTOPOXHOCTU AOSMKHbI ObiTh
yKasaHbl B PyKOBOZCTBE MO YCTAHOBKE.

12.2 MnaHupoBaHue padboT Nno cOOpKe, MOHTaXyY U ycTaHOBKe BOY

Cb6opka, MOHTaX, ycTaHOBKa BAY u koMmnnekTytoLlero 06opyaoBaHus 4OMKHbI ObITh BbIMNOMHEHbI B CO-
OTBETCTBMM C NNaHaMu nNpoBeAeHus paboT ANs rapaHTMU COOTBETCTBUSI CUCTEME CTaHAapToB 6e30nacHoCTH
Tpyaa.

PykoBoACTBO MO CTPOUTENbLCTBY, MOHTaXY U YCTAHOBKE AOMMKHO COAEPXKaTb!

- HOPMbl 6€30MaCHOCTU NPW NPOBEAEHWUMU 3EMASIHBIX PaboT;

- noapo6GHble vepTexu u cneuyndukaummu, obecneunBatoLMe BbINOMHEHUe paboT M NnaH ocyLlecTBne-
HWSA KOHTPONS;

- ONMCaHUE TEXHOMOrnmM, obecneynBaioLLein HaaexHoe U Ka4eCTBEHHOE BbINONMHEHNUS 3akNaaHbIX AeTa-
nen, Taknx Kak kapkacsol, 6OnTbI, AKOPS U apMaTypa;

- CTaHAApPTbl U HOPMbI AN NPOU3BOACTBA BETOHHbLIX CMecel, X TPAaHCTIOPTUPOBKYU, B3ATUS KOHTPOIb-
HbIX 06pAa3LIOB ¥ aHANW30B, 3aNMBKW, OTAENKK, YKNaAK1 N30NsLuK;

- HOpMbl 6€30MacHOCTU NPU NPOBEAEHUM B3PbIBHbIX PaborT,;

- nopsigok npouseoactea pa6or (MMP) no ycTaHOBKE SNEMEHTOB KOHCTPYKUMKM BaluHu (MayTbl) U ane-
MEHTOB KpEenmneHus.

12.3 TpeGoBaHuA K nnowagke B npouecce ycTaHOBKU o6opyaoBaHusa BY

OpraHusauus paboT U cogepkaHue CTPOUTENLHON NNOLAaKM, Ha KOTOPOI ycTaHaBnuBaeTcs o6opyao-
BaHue BIY, 40MXKHbI UCKMNIOYATb BO3MOXXHOCTb BO3HUKHOBEHUSI OMAaCHbLIX CUTYaLui.

12.4 ocTtaBka o6opyaoBaHua BAY

Tpoexmuposuyuk kpynHoeabapumHo20 06opydoeaHus 00mKeH paspabomambs UHCMPYKUUIO 10 MpaHc-
nopmuposeaHuto. TpebosaHusl K mpaHCopmuposKe KpynHo2abapumHbix epy308 00/mkHbI ObiMb OCHO8AHbI Ha
npasunax 0opoxHoeo dsuxxeHus Poccutickoli ®edepayuu, FOCT 15846 u NOCT 26653.

Pabotbl no goctaske 06opyAoBaHUA Ha NNOLAAKY AOMKHbI BbINOMHATLCS C yueToM TpeboBaHui Hes-
OMacHOCTU M y4uTblBaTh CrieayloLlee:
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- BbIMOJIHEHWE OTPAXKAEHUN U CONPOBOXKAEHUS;

- COCTOSIHUE 1 BMZ [OPOXKHOIO NOKPLITUS;

- LUMPUHY AOPOTM 1 NMPOCBET;

- HECYLLYIO CMOCOBHOCTbL AOPOXHOIO MOKPLITUSA U FPYHTA;

- nepemeLLeHne 06opyaoBaHUsA B Npedenax CTPOUTENLHON NIOLAAKK.

12.5 MapamMeTpbl OKpyXxatolei cpeabl

B npouecce Bo3BegeHMA AOMKHbI ObITb BblAEpXKaHbl YKa3aHHbIE NMPOEKTUPOBLLUMKOM MakCUMarnbHO Ao-
NyCTUMbIE BENUYMHbI (PAKTOPOB OKPY>KaloLUen cpeabl. [JOmkHbl ObiTb NMPUHATHI BO BHUMaHue cneayoLume
dakTopsbl:

- CKOpOCTb BETPA;

- CHeronag u rononea;

- Temnepartypa OKpy><atoLLei cpeabl;

- npegenbHaa 4anbHOCTb BUAUMMOCTHU,

- necyanyto 6ypio;

- rposy;

- 0OXAb.

12.6 lokymeHTaumA

MpoekTupoBLUMK 060pyAOBaHUS AOIDKEH 0OECNeYNTb HanMuMe HeoOXOAMMBIX YepTexei, cneumduka-
UMA N UHCTPYKLUUIA ANS BbIMOMHEHUSI COOPOYHBIX, MOHTaXHbIX, MOABEMHBIX, TPAHCMNOPTHLIX U CTPOUTENbHbIX
paboT. Budbi U KOMIIEKIMHOCMb KOHCMPYKMOPCKUX O0OKyMeHMoea 00imkHbI coomeemcemeosamb FOCT 2.102.

B cootBeTcTtBumn ¢ FOCT P 51991 aokymeHTauus AosmkHa cogepatb MHpopMayuio 0 BCEX 40MYCTUMbIX
Harpyskax Ha o6opyaoBaHMe Npu BbIMONTHEHMU NEPEYUCTIEHHBIX Bbille paboT. [omkHbl ObiTh yKa3aHbl BeECa
BCeX COOPOYHbIX eAMHUL, 0003HAYEHBI TOYKM NOABEMA, NPUBEAEHO ONUCAHNE TEXHONOIMU TPAHCNOPTUPOBKH,
noaLeMa, yCTaHOBKM M MOHTaxa 060pyaoBaHus. B komnnekT 060pyf0BaHUS AOMMKHbLI BXOAUTE CneyuanbHble
YCTPOWCTBA U NPUCNOCOBNEeHNs, NpeaHa3Ha4YeHHble ANS BbINOMHEHUS A4aHHbIX BUAOB paboT.

MpoekTnpoBLLMK 000PYAOBaAHUSA AOIDKEH NMPEAOCTAaBUTbL PYKOBOACTBO A BbINOMHEHUSA CTPOUTENbHbLIX
paboT, YCTAHOBKM, MOHTaXa M AEMOHTaXa, KOTOpOoe AOIMKHO COAepXKaTb: ONUCaHUEe METOAMKU BbINOSHEHUS
BCEX BUAOB paboT, MHCTPYKLWU, B TOM YUCIE UHCTPYKLUMIO MO BbIMOMHEHWUIO NOABLEMHO-TPAHCNOPTHBIX PaboT,
TEXHUYECKNE YCIOBUS, YNAKOBOYHbIE, MOHTaXHbIE, KOMMOHOBOYHbIE U COOPOYHBIE YEPTEXMN.

Pykosodcmea (uHCMpyKuuu) 0515 ocyuiecmerieHuss mpaHCeropmuposKu, NPOeKMmMbl op2aHusayuu cmpo-
umesibcmea, ycmaHosku, cOopku, MoHmaxka, Hanaoku, nopsidka esoda e skcrislyamayuro BOY 0ormxHb! 6bimb
paspabomaHbl NPOeKMUPOBLUKOM Ha OCHO8E Nacriopmos mexHudeckux uddenut. Pykogodcmea (UHCMPyK-
yuu), NOC u 1P domxHbl 6x00UuMmb 8 KOMIIEKM nocmasku 06opydosaHus B3Y.

MonmaxkHasa cxema cucmembi BOY O0omkHa 6bime nipedcmasneHa e pasdene pykosodcmea o ycma-
HogKe U MoHmaxy. MoHmaxHas cxema anekmpudeckux coeduHeHuli 0ormkHa codepxamp uHgopmayuto, 0o-
cmamoyHyo 01151 8bINONHEHUSI MOHIMAXa UCroNb308aHHO20 0OMEYECMBEHH020 U UMITOPMHO20 060pydosaHusl.

UHempykyusa 0ns ebinonHeHuUs: NOObEeMHO-MPaHCNopmMHbIX pabom OomkHa codepxamb:

- npederibHble 3HaYeHUSs KIuMamuyecKux napamempos 008 ebinonHeHus pabom;

- mpebosaHus K KpaHam, riebedkam u rnpoyYemy no0bemMHOMY U mpPaHCriopmHoMy 060py008aHUI0, 8 IMOM
qucre Ko ecem cmpornam, Kpiokam u Opyeum uHcmpymeHmam, mpebyouwumcs 0nsa 6e3onacHoz20 nodnema;

- 4epmexxu, cxemMb! CIMPOI08KU CO creyuarnbHbIMU NPUCOCOBNeHUsaMU C yKasaHuemM modex 05151 cmpo-
nosKu.

Ha noOHumaembix y3anax u 0emarnsax 00/mKHbI 6bimb 4emKo 0603Ha4YeHbl MoyKu 01151 CMPOosKuU.

B uHcmpykyuu 0omxHa 6bimb npusedeHa mexHosI0aus ycmaHosKku U 0aHo ykasaHue 1o ucrnosib3oea-
HUIO KOHKPeMHbIX UHCMPYMEHMO8, OCHaCcmKU, nNpucrocobnieHul u npubopos, mpebyembix 0ns 6e3onacHol
ycmaHosKu.

12.7 NepemeleHne 060pyaOBaHUA U XPaHEHNE

MepemelleHne n TpaHCNOPTUMPOBAHUE KOMMNIEKTYIOLWEro obopyaoBaHus B3Y B npeagenax nnowiagku
OOIMKHbI OCYLLIECTBNATLCA C MOSHbIM cobnogeHnem TpeboBaHnini kK 060pya0BaHUIO U TEXHONOTUN, YCTAHOB-
NEeHHbIX Npou3BoaAUTENEM o6opy,qOBava.

Mpu yctaHoBke BOY B XONMUCTON MECTHOCTM BCe Tshkernoe ob6opyaoBaHUE U SNEeMeHTbl KOHCTPYKLUK
B3Y, ycTraHaBnuBaeMble Ha NNoLiaaKe, UMEIOLLEN YKIOH, AOIMKHbI ObITh 3aPUKCMPOBAaHbLI OT CAMONPOU3BOSIb-
HOro nepemMeLleHus.
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Bce npoMexyTouHble CGOpPOYHbLIE ONepaLmm PEKOMEHIYETCSA BbINOMHATL HA NNOLWAAKAX COOTBETCTBYHO-
LLiero pasmepa, PacrnonoXeHHbIX HUXKE MNoLLaaKU YCTaHOBKKU BIY. Bee Tsxenoe 0GopyaosaHme AOMKHO ObiTb
HaEXHO 3aKPEensieHO B YCTOMYMBOM MOSIOXKEHUN.

YT1o6bl NPEnOTBPaTUTL PUCK MOBPEXAEHUS NOMACTEN, rOHAONMbI, MErKMX PELUETYaTLIX KOHCTPYKLWA K
MPOYMX a3pPOANHAMMYECKMX SMEMEHTOB KOHCTPYKLun B3OY BCreacTteue BO3AeiCTBUS BETPA, HAAMEXUT Bbi-
MOMHUTL UX (OUKCALMIO C MOMOLLbIO KAHATOB, CTOEK M IPYHTOBbIX SIKOPEVA.

12.8 CneuunanbHbie NPUCNOCOONEHUA, TaKenax, PacTsHKKU

C uenbto obecneyeHns HagexHo u 6e3onacHoit COOPKM M MOHTAaXa AOIDKHLI UCNONb30BaTLCA pa3pabo-
TaHHble NpoussoauTenem obopyaoaHusa BAY ycrpoiictea M npucnocobnenus: cneumanbHble MHCTPYMEHTHI,
3a2)XXMMbI U PUKCaTopbI.

12.9 C6opka B3Y

Cbopka ob6opyaoBaHus BAY gomkHa ObITb Npou3BeieHa B COOTBETCTBUM C peKOMeHAALUMAMU NPON3BO-
autens. MNepea nyckoM AomkHA ObiTb NPOBEPEHa NPaBUITLHOCTbL paboTbl CUCTEMbI CMA3KN U NPEANYCKOBOE
OCBUAETENLCTBOBAHNE BCEX NIEMEHTOB KOHCTPYKLIUM.

12.10 MonTax B3Y

MoHTaxx 060py0BaHNS AOMMKEH OCYLLECTBAATLCA OpraHu3aumeit, cepruduLuupoBaHHON NO 3TOMY BUAY
[eATenNbHOCTH.

B npouecce ycTaHOBKM U MOHTaXa nioOON 3NEMEHT dNeKTpUIEeCKon cuctembl BOY He aomkeH Haxo-
AWTbCA NOA HanPsHXKEHUMEM 3a UCKIIOYEHWEM TeX Cny4vaes, KOrAaa 3T0 HEOOX0AMMO MO YCIOBUAM TEXHONOrMK
MOHTaxa, NpeyCMOTPEHHOIN paspaboTtumkom. B aTom cnyyae nogada nutaHus Ha 00OpyaOBaHUE AOIKHA
ObITb NPOBEEHA B COOTBETCTBUM C TEXHONOMMEN, pa3paboTaHHOW, 0¢hOPMITIEHHON B NMCbMEHHOM BUAE U NMpe-
[OCTaBMEHHON pa3paboTUNKOM.

Bce anemMeHTbl KOHCTPYKLMUWU, CAMONPON3BOSIbHOE ABUXEHUE KOTOPLIX (BpaluaTtenbHOEe Unu nocryna-
TenbHOE) ABAAETCA NOTEHLUWaNbHbIM MCTOYHUKOM ONACHOCTU, B NPOLIECCE MOHTAaXa AOIDKHbI ObITh 3akpense-
Hbl TaK, YToObI CAENaTh CAMONPON3BONbHOE ABUXEHUE HEBO3MOXHBIM.

12.11 KpenexHbie coeguHeHUs

Pe3bboBble kKpenexHble U3aenus U NpoYme CoeAMHEHNS U YCTPONCTBA AOIMKHbI ObiTb YCTAHOBMEHDI C CO-
GnoaeHneM pekoMeHayeMbIX NPOU3BOAUTENEM UHCTPYKLIMIA A11S1 BbINONTHEHUSI KOHTPONUPYEMbIX COEAUHEHUN.
CoeanHeHuns, 0603HaYEHHbIEe Kak OTBETCTBEHHbIE, 10MDKHbI ObITh BLINONHEHbI C cOBNIOaeHNEM BCex TpeboBa-
HWUIN NPOU3BOAMUTENS; AOIMKEH ObITb BLINOMHEH KOHTPONb YCUMWIA 3aTsHKKM U cobniofgeHbl npoune TpeboBaHus,
NpeabABSEMblE K COEAMHEHUSAM TaKoro TUna.

[lonxHo GbITb NpoBEAEHO 06cneaoBaHUe Ans NOATBEPKAEHUSA:

- IPaBUNBHOCTU COOPKM BCEX MEXAHWM3MOB U SNIEMEHTOB KOHCTPYKLMU, COEAMHEHUN, KPensneHus pac-
TSDKEK, TPOCOB, BUHTOBBIX CTSXEK, MOHTaXHbIX MAYT U MPOYUX YCTPOICTB;

- Haanexawero npucoeaMHeHUs NOALEMHbIX YCTPOWUCTB Ans obecneveHus TpeGoBaHuit 6esonacHoOCTH
NoAbEMHbIX paboT.

12.12 NoabeMHO-TPAHCNOPTHOE 06opyaoBaHue

KpaHbl, nebedku u npodyee no0bLeMHOE U MPaHcriopmHoe obopydoeaHue, 6KIMoYas KPIOKU, mMpochi,
cmpornbl, 00/MKHO cOOMeEeMcmeosamb HopMam 6€30racHOCMU NPU 8bINOJIHEHUU NMOOBEMHO-MPAHCIIOPMHBIX
pabom e coomeemcmeuu ¢ FOCT 12.3.009 u F'OCT 12.3.002.

MpoexkTMpoBLUMK AOMKEH pa3paborarb TpeOOBaHUSA K NOABLEMHO-TPAHCMOPTHOMY 000pYI0BAHMIO, Bbl-
MOMHEHWNIO NOrPYy304HO-PA3rPY304HbIX M TPAHCMOPTHLIX PAboT Anst KpynHorabapuTHLIX y3noB U aetanen B3Y.

BbinonHeHne norpy3o4HO-pas3rpy304HbIX Onepauuin U TpaHCnopTUupoBaHue obopyaoBaHusi BeTpoarpe-
raTtoB B Mnpouecce yCTaHOBKM U MOHTaXXa AOIDKHO BbIMNOJIHATLCA 060py,u,03aneM, npeaHasHa4eHHbIM Ana
BbINOMHEHNA 4aHHOIO BUAa paboT B COOTBETCTBMM C TpeboBaHMAMU PYKOBOACTBA, paspaboTaHHOMO nNpom3-
BoaAuTeENneM. TexHonorusa BbINOMTHEHUS pa60T AOJNKHA COOTBETCTBOBATh NMPaKTU4€CKUM peKOMeHaauusam npo-
n3poauTens.

Mpu BLINOMHEHMM NOABEMA M MOHTAXKA NONAacTei, roHAoNM, MPOYEro a3pOANHAMUYECKOr0 060pyAOBaHUA
U NErkMx peLueTyaTbiXx KOHCTPYKUMIA JOMKHO ObITb NPEAYCMOTPEHO CTPAaxOBaHWUE C MOMOLLBIO TAKEMAXKHbIX
CTpPON, KaHaTOB, NOAMOPOK U FPYHTOBLIX SAKOPENA.
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MepcoHan, 3aHATLIA HA BbLINOMHEHWU MOABEMHO-TPAHCMOPTHBIX, CTPOUTENbHbIX, MOHTaXHbIX PaloT,
[OImKeH ObITb 06ecneyYeH COOTBETCTBYIOLLMMMU CpeACTBaMU NMYHON 6e30nacHOCTU M 3awmuTbl. MuHUManbHble
CpeAcTBa MUYHOW 3alUMThl AOMKHbI NpeaycMaTpuBaTh 3alUUTy rnas, Hor, OPraHoB Cryxa W rosoBbl 8 COOM-
eemecmeuu ¢ npasunamu [7].

13 BBopa B aKkcnnyarauuio, aKkcrnyartauusi U TeXHUYecKoe obcnyXxuBaHue

13.1 OCHOBHbIE NONOXEHUSA, peanm3yemMble Ha 3Tanax BBoOAA B IKCMsyatauuio, IKCnyaTtauum u
NpN TEXHUYECKOM OO CnyXKUBaHUUN

lNpu s8eo0e BIY e akcrinyamauuto G0smkHbl Obimb NMposedeHbi npuemo-coamoyHble UcnbimaHus 060-
pydosaHus e coomeemcmeuu ¢ FOCT P 50571.16.

B pykoBOACTBE MO 3KCNNyaTaumm U TEXHUYECKOMY OOCNY>XUBAHUIO AOMXKHbI ObITb NOAPOBGHO U3NOXKEHLI
onepauuu no BBOAY B 3KCNNyaTauumio, SKCNnyaTaumm, TEXHUYECKUM OCMOTPaM U TEXHUYECKOMY 0BCny>uBa-
Huio BIY ¢ cobnogeHmemM HOpM CUCTEMbI CTaHAapToB 6e3onacHoCTu Tpyaa.

Bce y3nbl U aneMeHTbl KOHCTPYKUMM BAY A0omkHbl ObITb CHabXeHbl cneyuanbHbiM 060pya0BaHUEM,
of6ecneunBaLM 6€30NacHbIN AOCTYN K HUM AN BbINOMHEHUS OCMOTPOB U TEXHUYECKOTO 0OCIY>XUBAHUSI.

TpeboBaHus pasgena 10 Takke OTHOCATCA K 3MEKTPUYECKOMY U3MEpPUTENbHOMY 06OpPYa0BaHUIO, BPE-
MEHHO YCTaHOBNEHHOMY Ha BAY Ans BbINONHEHUS U3MEPEHUNA.

OBCnyXMBaOLLMIA NEPCOHAN MpU BbIMONIHEHUM PabOoT, CBA3aHHLIX C 0BCNY>XMBAHMEM U JKCTINyaTaumei
B3Y, AomKkeH McnonbL30BaTb COOTBETCTBYIOLUME PEKOMEHAOBAHHbIE CPEACTBA 3aLUMThl OPraHOB 3peHus, Cry-
xa, cneyuaneHyio 06yBb U rONOBHLIE YOOpPLI. BECh NEpcoHan, BLINOMHAIOLLMI BEPXONa3Hbie paboTbl n paboTbl
Ha BbICOTE, B TOM YMCIE HaJ MOBEPXHOCTbIO BOAbI, AODKEH OblTb 0OyYeH ANS BbIMOMHEHUS] AAHHbIX BUAOB
paboT. B npouecce BbIMOMHEHUS NEPEUUCTIEHHbIX BUAOB paboT nepcoHan AOIMKEH UCMONb30BaTb COOTBET-
CTBYIOLLME MPUBA3HbIE PEMHMW UMK APYTUE YCTPONCTBA 6€30NaCHOCTHU.

B cnyyae BbinonHeHus paboT Hag NOBEPXHOCTbLIO BOALI HEOOX0AMMO NPeAyCMOTPETH NaByyune cnaca-
TenbHble CpeacTaa.

13.2 OOwue TpedboBaHMA ANA OCYLLEeCTBIIeHUA 6e30NacHON KCNsyaTauum, npoBeAeHUA
OCMOTPOB M TeXHMYECKOro obcnyxuBanus BY

YnpasneHue npoLeccom HopManbHOM aKkcnyaTauuu BAY OMKHO OCYLLECTBAATLCA ONepaTuBHbLIM Nep-
COHAaromMm, pacnosioKEHHbIM Ha YPOBHE 3emnu. [lomkHa ObiTb 00ecneveHa BO3MOXHOCTb BbINONMHEHUS onpeae-
NIEHHON, MECTHOMN, PYYHOW KOPPEKLUUN YCTaBOK aBTOMATUYECKON CUCTEMBI/CUCTEMbI AUCTAHLUOHHOTO ynpas-
neHus.

BbIIBNEHHbIE 0TKa3bl, KOTOPbIE SBMAOTCA MO OTHOLLEHWIO K BOY BHELUHUMU U HE ABNSIOTCA KPUTUYECKN-
MU aAng 6e30nacHOCTU, TUMa NOTEPU U BOCCTAHOBIEHUS AMEKTPUYECKON Harpy3ku, LOIMKHbI AOMYCKaTh aBTO-
MaTUYECKUIA BO3BPAT K HOPMAaIbHO 3KCMNyaTaumm nocne 3aBepLUeHUS LUKNA BbIKMIOYEHNS.

OrpakaeHusl, NpefyCMOTPEHHbIE ANA 3aluMTbl NEPCOHana OT CNy4aiHOro KOHTaKTa ¢ NMOABUXHBIMU U
BPALLAIOLLMMUCS IMEMEHTAMU KOHCTPYKLMU, KOTOPLIE B NMPOLIECCe KCMIyaTauuu noanexar 4yactomy 0CMO-
TPY, AONYCKAETCS BbIMOMHATL NOABUXHBLIMU/CbEMHbIMU. OrpaXkaeHusi NOABMXKHBIX U BPALLAIOLLMXCA dNeMeEH-
TOB KOHCTPYKLMKU, OCMaTPUBAEMbIX PEAKO, AOIDKHbI ObITb HAAEXKHO 3aKpEneHsbI.

Ozpax0eHus, 3aliumHbie KOXyXu, 3aKpbiearoliue HapyxHble 08UXXyujuecs Yyacmu mpaHcMuccull, 3nekK-
mpoobopydosaHus, 00/mxHbI coomeemcemeosame mpebosaHusm NOCT 12.2.003.

OrpaxkgeHust 4OMMKHbI:

- BbITb NPOYHON KOHCTPYKLIUU;

- He JonyckaTb Nerkoro NPOHMKHOBEHUS;

- N0 BO3MOXXHOCTH NO3BOMSATL BbIMOMHATL TEXHUYECKOE 0OCnyxuBaHue 6e3 aemMoHTaxa.

Mpu npoekTUpoBaHUM AOMKHbI ObITb MPEAYCMOTPEHbl YCTPONCTBa, obecneynBaloline BO3MOXKHOCTb
NOAKMIOYEHNUS AMArHoCTUYECKoro 06opyaoBaHus.

Ons obecneveHns rapaHTuin 6e30nacHOCTU 0BCMYXXMBAIOLLETO U PEMOHTHOTO NepcoHana B KOHCTPYKLUM
B3Y A0mkHbl ObITb NPEAYCMOTPEHbI:

- 6esonacHble Npoxoabl, MyTW AocTyna u paboume mecta Ans 0CMOTpa U NNAHOBOrO TEXHUYECKOro 006-
CNy>XXUBaHUA;

- COOTBETCTBYIOLME CPEeACTBA 3aLMUThl NepcoHarna oT Cry4anHOoro KOHTakTa ¢ BpaLyalowmmMucs unu geu-
KYLLIMMUCSH YaCTAMM MaLUUMH U KOHCTPYKLMIA;
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- cpeacrtBa obecneveHna 6e3onacHoOro (PyHKLUMOHMPOBAHUSA M SKCMMyaTauuu cnacaTenbHbIX TPOCOB,
NPUBA3HbLIX pemMHen 6e30nacHOCTU UNK APYrMX PEKOMEHAOBAHHbLIX YCTPOWCTB 6€30MacHOCTH Npu BbIMOJIHE-
HUM BepxonasHbixX paboT u paboT Ha BbLICOTE;

- ycTpoiicTea GNOKMPOBKK BpaLleHUsa BETPOKONeca, MexaHu3ma OpUeHTaUMKU Ha BETEP, MEXaHM3Ma MO-
BOpPOTAa fnonacTel Ha nepuoa 06cnyXuMBaHUS B COOTBETCTBUM C PEXMMAaMK BETPA U MPOEKTHLIMU CUTYaLUAMMU,
onpeaeneHHbiMu B NCH 8.1, a Takeke ycTtponcTea Ansa 6esonacHomn pasbnokupoBKu;

- CUeHarlbHble 3HaKu U 3Haku 6e3ornacHocmu e coomeemcemeuu ¢ FTOCT P 12.4.026;

- AMEMEHTbI ANs1 OCYLLECTBMEHUSA 3aLLUMTHOIO 3a3eMIIeHNs METaNNUYECKUX HETOKOBEAYLLUMX YacTel us-
Jenus, KOTOPble MOTYT 0Ka3aTbCA NOA Hanps>KeHWeM (MpU HapyLUeHUU U30nsauun pexxvMa paboTbl u3genus);

- YCTPOICTBA COOTBETCTBYIOLLEN NOXAPHON 6e30NacHOCTY;

- aBapuiiHbIN 3anacHOW BbIX04 U3 rOHAONMbI.

OGcny»xuBatoLLMi U PEMOHTHbIN NEPCOHAN, HAXOAALLMUIACA B 3aKPbITbIX MPOCTPaAHCTBaX (Hanpumep, cTy-
nuua (BTynka) BeTpokoneca, nonacrb), A0mkeH ObiTb 0GecneyeH cpeacTeamu MHAUBUAYANbHOW Be3onacHo-
CTW, rapaHTUPYOLLUMU HesaMeanuTensHoe MHAOPMUPOBaHWE UL, OCYLLECTBNSAIOWMX CTPaX0OBKy, B Cryvae
BO3HUKHOBEHMM OMACHON CUTyaLun, U HE3aMeAnuTENLHOro Hayana cnacaTenbHbIX paborT.

13.3 MHCTpYyKUMM NO BBOAY B IKCNIlyaTauuro

Mpoussoautens 060pyA0BaHUA AOIMKEH NPEAOCTABMTL MHCTPYKLMKM NO BBOAY B SKCMIyaTaumio.

13.3.1 NMNoaknoyeHune K cetTn

MoaknioveHue obopynoBaHusi BAY k anekTpu4eckon CETU M ero HayanbHOW 3anuTKM TOKOM [OSDKHO
ObITb NPON3BEAEHO B COOTBETCTBMU C MHCTPYKLMEN MO NOPSAAKY NOAKMIOYEeHUA 060pyaoBaHus, NpeaocTaBneH-
HOI NPOU3BOAMUTENEM, U NOABEPTHYTO NPUEMO-CAATOYHBIM UCTILITAHUSIM.

13.3.2 VcnbiTaHusa npu BBOAE B 3KCNyaTauuro

Mocne ycTaHOBKM M MOHTaXa obopyaoBaHue BOY A0MKHO GbiTb NOABEPTrHYTO UCMbLITAHUAM ANS NOA-
TBEPXKAEHUSA COOTBETCTBUSA MPOEKTHLIM NapameTpamM 6e3onacHomn paboThbl C 3a4aHHbIMU 3KCNNyaTaLUOHHLIMU
napameTpamMu Bcex NpubopoB 1 yCTPOWUCTB, CUCTEM YNPABIEHUA U 3awwmTbl. CNbITaHWA 40MKHBI NPOBOAUTb-
€A B COOTBETCTBUM C METOAUKAMM, PEKOMEHA0BaHHbIMU Npoussogutenem. MNMepeueHb 06A3aTeNbHOr0 MUHU-
MarnbHOro KONM4ecTBa NpoBepsAemMbIX PyHKUuM BAY npuBeaeH Huxe:

- HAAEXHOEe BKIMIOYeHue;

- HaAeXHOEe BbIKNIOYEHNE;

- 6esonacHoe aBapuiiHOe OTKIIOHEHUE;

- 6esonacHoe aBapuiiHOE OTKITIOYEHUE NPU NPEBLILLEHUN CKOPOCTU BETPA UMK HA OCHOBE €ro A0CTOBEp-
HOro MOAENUPOBaHUS;

- NpoBepka NPaBUNbHOCTU (PYHKLIMOHUPOBAHUS CUCTEMbI 3aLLUThI.

13.3.3 loxymeHTUpOBaHUe npoueayp No BBOAY B IKCNsyaTaLuio

OnucaHue ucnbimaHull, npoyedyp no 800y e Kcryamayuio, pe2ynupoeaHuio napamempos u rnoiy-
YeHHble pe3yrnbmambi 00KHb! ObiMb 6HECEHbI 8 XypHai «Beod e akcriyamayuioy.

13.3.4 flelictBuA nocne BBoAa B 3KCNsyaTaLuio

Mocne 3aBepLueHnA onepauuii No BBOAY B 3KCMIyaTauuio AOIDKHbI ObiTb BbINONHEHbI paboTbl, Npeanu-
CaHHbIe NPOU3BOAUTENEM ANA nepuoaa «obkaTku» UnKu «NpupadoTKn».

B oGsasarenbHbIii, HO He OrpaHUYEHHbIN, NepeyeHb paboT BXxoasT:

- NPOBEPKA M 3aTAXKKA KPENEXHbIX N3AENUN;

- 3aMeHa CMa3biBaloLLUX XXUAKOCTEN;

- NpPOBepKa AeTanei n y3nos Ha NPEAMET UX NPaBUINbHOW YCTAHOBKU N (PYHKLIMOHMPOBAHUS;

- KOpPeKLUa KOHTPONUpyemMbIX NnapameTpos.

Mnowaaka, Ha kOTOpon yctaHoBneHa BJIY, gormkHa ObiThb O4MLLEHA OT NOCTOPOHHMX nNpeaMeToB. Ha
nnoLyaake AoMmkHbl ObITb NPoBeaeHbl paboTbl NO NPeaoTBPALLEHUIO 3PO3UU NOYBLI.

13.4 PyxoBOACTBO NO 3KCNnyaTauum

13.4.1 OcHOBHbIe TPe6GOBaHUSA K PYKOBOACTBY MO IKCMMyaTauum

PykoBOACTBO MO 3KCNyaTauum SBRSeTCs 06513atenbHbIM JOKYMEHTOM, BXOAALLUWUM B KOMIMIEKT NOCTABKM
o6opynosanus. Pykosodcmeo 1o axcriiyamauuu 0omkHo coomeememeoeams FOCT 2.601 u 2.610.

Pykoeodcmeo o skcnnyamayuu maikoke G0/mKHO ydumbleamb Creyugu4ecKue MecmHble 0COBEeHHO-
CMU, ebisieNIeHHbIe K MOMEHITY 6800a 8 3KCrilyamauuio.

53



rOCT P 54418.1—2012

OBGaA3aTenbHbIi, HO HE OrpaHMYeHHbIN NepeveHb MHAOPMaLUUK, KOTOPbIA JOSMKEH COAEPXKaTbCA B PYKO-
BOACTBE MO 9KCnnyatauuu, NpUBEAEH HUXE.

[aHHbIN JOKYMEHT OOSMKEH coaepaThb:

a) nepeyeHb TPeOOBaHUIN, KOTOPbIE AOIMKHbI BbIMOJHATLCA B NPOLIecce aKenyataummu cneymarnbHo 06-
YUYEHHbIM U NOATOTOBMNEHHLIM NMEPCOHANoM;

b) onucanue obnactu ycroiunBoli paboTbl CUCTEM U UHTEPBAanbl COOTBETCTBYHOLLMX NApaMETPOB;

C) Npoueaypbl HOPMAanbHOrO BKMOYEHUS U BbIKIIOYEHUS;

d) nepeyeHb BO3MOXHbIX aBapUNHbIX CUTYaLUN,

€) NopsaoK AENCTBUI B aBAPUNHBIX CUTYaLUSAX;

f) delicmeus nepcoHana rnpu rnoxape;

g) ceedeHus rno ymunusayuu uzbenusi U e2o cocmasHbIx Yyacmell;

h) ycraHoBneHHble TpeboBaHMA B OTHOLUEHUN 00A3aTENbHOCTHU:

1) ucnonb3oBaHMA COOTBETCTBYIOLLUMX, NPEeAHAa3HauYeHHbIX AN obecneveHuss 6e30nacHOCTM nepcoHana
B NpoLeCce 3KCnnyaTaumm u TEXHUIECKOro obcnyxxueanusi BOY cpeacts nHanBuayanbHON 3almTbl NepcoHa-
na (cneuunansHomn 06yBu, roNoBHbIX yOOPOB, CPEACTB 3aLLMUTbLI OPraHOB Cryxa U 3peHus);

2) cneumanbHOW NOArOTOBKM NepcoHana Ans BbINOMHEHUSA BepX0onasHbix paboTt, paboT Ha BbLICOTE, HAA
NMOBEPXHOCTLIO BOAbI M UCMOMb30BaHUA cneumanbHblX cpeacTB 06e30nMacHOCTU, NPeAHA3HA4YEeHHbIX ANS Bbl-
NMONMHEHMA NEPEYUCTIEHHBIX BbiLLE paboT: N0sICOB 6€30MacHOCTU, CTPaXOBOYHLIX YCTPONCTB U NPOYMX CPEACTB
©e30nacHOCTU;

3) obecneveHnsa NpUCYTCTBUS NIaBy4YKUxX cracaTenbHbliX CPEACTB B CMyyae BbIMONHEHUS paboT Ha/Haj
NOBEPXHOCTbIO BOAI;

4) 06513aTENbLHOrO NPeAoCcTaBneHns 06CNY>XBaKLEMY U PEMOHTHOMY NMEePCOHany pykoBOACTBA NO JKC-
nnyataumu u TEXHUYECKOMY OOCIY>XMBAHUIO HA PYCCKOM SA3bIKE.

13.4.2 MIHCTPYKLMU NO NPOTOKOSIMPOBAHUIO NPOLIECCOB JKCMSyaTaLMm U TEXHUYECKOro
obGcnyXxuBaHuA

B pykoBoacTBe no akcnnyarauum JOSmkHbl ObiTb YCTAHOBMNEHLI TPEOOBaHUA O HEOOXOAMMOCTU OTpaXxe-
HUS B XKypHare no aKcrnnyarauum u TEXHUYECKOMy 0OCNY>XMBaHUIO npoLecca akcnnyarauun B3VY.

B xxypHane «TexHuyeckoe ob6CNyXMBaHUE W SKCNNyaTauusy AOMKHA ObiTb OTpaXKeHa crneayoLlas uH-
dhopmauus:

- MapKUpOBKa BETPOArperaros;

- BENUYMHA BbIPabOTaAHHOW 3HEPTUU;

- ANUTENBHOCTb BPEMEHU paboThl;

- BpeMs NpebObIBAHUSA B OTKITIIOYEHHOM COCTOSIHUMK;

- AaTta v BpeMs BbISiBIEHUS OTKa30B;

- Aarta v Bpems NPOBEAEeHUs NNaHOBOro 06CNYXMBaHUA U PEMOHTOB;

- OMMCaHWe NPUYMH OTKa30B U 0OCNY>KUBAHUS;

- ONMcaHue NpeanpPUHATBLIX AEWCTBUNA;

- NepeyeHb 3aMEHEeHHbIX AeTanei.

13.4.3 NHCcTpyKUMA O nopsaake OeCTBUA NepcoHana npu HesannaHUpOBaHHbIX aBTOMaTU4eCKUX
OCTaHOBKax

B PykoBoactBe fOmkHO ObITb ycTaHOBNEHO TpeboBaHWe O HEOOXOAMMOCTU BLISIBIEHUS ONEPATOPOM
NPUYMH He3annaHMPOBAHHOIO aBTOMATUYECKOro BbiKMoveHUs BAY 1 3anpeTe NOBTOPHOro €€ nycka Ao ycTpa-
HEeHWs MpuYKMH OTKasa unu cboq. VcknioyeHmem sBnsioTCa crnydau, npeaycMOTPEHHbIE NMPOU3BOAUTENEM U
nepeyncrnieHHble B PyKkOBOACTBE MO aKkcnnyatauuu. Bce HesannaHMpoBaHHbIE aBTOMaTUYECKUE BbIKMIOYEHUSA
JOMXKHbI ObITb 3apPEerncTpUPOBAaHBI.

13.4.4 NHCTpyKUMK Onsa npeaynpexaeHusa CHUXKEHUA YPOBHA HALEXHOCTU

B pykoBOACTBE AOMKHBI COAEpXaTbCa TPeOOBaHUS MO BLIABNEHUIO, NPEAYNPEXIEHUIO U YCTPAHEHUIO
OCHOBHOW NPUYMHLI NOGOro NpM3Haka HEHOPMaIbLHOTO PYHKLIMOHMPOBAHUSA UM YMEHbLUEHUSA HAAEXHOCTU.

13.4.5 NMnaHupoBaHue paboT NO TEXHUYECKOMY OOCITYKMBAHUIO U PEMOHTY

B pykoBoacTBe A0mKkHbI ObITb YCTaHOBMEHbI TpeboBaHusa No obecneveHnto 6e30nacHoro npouecca aKc-
nnyartauuun B3V, Bkniovas:

- 9KCNNyaTaumio ANEKTPUHECKUX CUCTEM;

- rpachuk paboT No 06CNY>XXUBAHUIO U PEMOHTY;

- OMMcaHue Npoueayp no NoaAepKaHuio 000pyA0BaHUSA B YACTOTE;

- ONUcaHne BepxornasHbix paboT u paboT Ha BbICOTE;

- ONUCaHNE TEXHOMOTMU UCTONb30BAHUS MO HA3HAYEHMIO, TEXHUYECKOTO 0OCMYXXMBAHUS, TEKYLLENO pe-
MOHTA, XPaHEeHUS U TPaHCNOPTUPOBaHUS 0BOPYAOBaHUS;
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- NOPSAAOK AEWCTBUI NPy NIIOXOW Noroae;

- MpoLeaypb! N0 NOAAEPXKAHUIO CBA3U U NOPAAKY AEWCTBUMN B aBapUMHbIX CUTYyaLMAX.

13.4.6 Nopanok AecTBUIA B aBaPUNHbIX CUTYALIUAX

Mpu npoekTupoBaHun BIY gomkHa ObiTb 0becrnieueHa 6e3onacHOCMb rnepcoHana u obopydoeaHusi, 6
mom yucrnie noxapHasa 6e3onacHocmb 6 coomeememeut ¢ FOCT 12.1.004, anekmpobe3onacHocmp 8 Co-
omeemcmeuu ¢ FOCT P 12.1.019 n yyTeHbl aBapuilHble cuTyauuu, BO3HUKHOBEHUE KOTOPbIX BO3MOXHO B
npouecce akcnnyarauuu, a ux onucaHue n NOPAAoK AEeNCTBUIN NepcoHarna UsnoXXeHbl B PyKOBOACTBE MO JKC-
nayaTtauumu.

B pykoBOACTBE AOMKHO coAepaTbCs TpeGoBaHue, 3anpelyatowee nepcoHany npubnuxarscs k B3Y,
€CI Ha HeW BO3HWUK NOXap UIM CYLLECTBYET peanbHas yrpo3a paspyLleHUsi KOHCTPYKLUMU, A0 Tex nop, noka
PUCK TOYHO HE YCTaHOBMEH.

Mpu paspaboTke nopsiaka AeWCTBUN B aBAPUIHBIX CUTYyaUUAX HEOOXOAUMO NMPUHATL BO BHUMAHUE, YTO
yrposa paspyLweHusa KOHCTpykuun B3Y Bo3pacTaert B criyyae:

- BbICOKMX CKOpPOCTENn BETPA;

- rononeaa;

- FpoO3bl, yAapPOB MOSHUIA;

- CEICMUYECKUX ABMEHWUN;

- pa3pbiBa unu ocnabneHns aHKepPHbIX PaCTSXKEK;

- aBapuun TopMo3a;

- aucbanaHca BeTpoKoneca;

- ocnabneHus Kpenexa;

- OTKa30B B CUCTEME CMAa3KH;

- MbINbHbIX BYpPb;

- noXkapa 1 HaBOAHEHUS;

- IPOYUX BUAOB aBapuii.

13.5 PykoBOACTBO NO TEXHUYECKOMY O6GCNYXUBAHNIO

MpounssoauTens AOMKEH paspaboTaTte ANA kakaon Moaenu B3Y pykoBoaCcTBoO nNo TexHu4deckomy obceny-
>KUBaHMIO. B KaXkaoM pyKOBOACTBE AOMKHbI ObITb NepeyncneHsbl TpeGoBaHus u NpUBEAEHbI onucaHns paboT no
TEXHUYECKOMY 0BCNYXXMBaHUIO, a TaKKe AOMKeH OblTb NPUBEAEH NepeveHb BO3MOXHbIX NOMIOMOK U OTKa30B.
PyKOBOACTBO JOMKHO TaKKe CoAepaThk onucaHus paboT N0 BHENNAHOBOMY TEXHUYECKOMY OOCMY>XUBAHMIO.

B pykoBOACTBE MO TEXHUYECKOMY OOCMY>XMBaHUIO AOIMKEH ObiTh MPUBEAEH CMMCOK PacXOHbIX MaTepu-
anoB M U3HALLMBAEMbIX AeTanel u yCTaHOBMEHbl KpUTEPUM UX 3aMeEHbI.

B pykoBOACTBE AOMKHBI ObITh YCTAHOBMNEHBI Cneayowue TpeboBaHus:

- TpeboBaHue K MOArOTOBKE NEPCOHANA: K BbINONMHEHMIO MoBoro Buaa pabor (OCMOTPOB U TEXHUYECKOTO
obcnykMBaHus) JOMNyCKaeTCs TONbKO cneuuansHo 00yYeHHbIV U NOATOTOBINEHHbIA ANS BhINOMHEHUS AAHHbIX
BMAOB paboT nepcoHan. PaboTbl N0 TEXHUYECKOMY OBCNY>XUBAHUIO U OCMOTPbI JOIMKHBI BLINOSHATLCA Yepes
3aaHHble UHTEPBarnbl BPEMEHN U B COOTBETCTBUM C MHCTPYKLUUSIMU, NPUBEAEHHLIMU B PYKOBOACTBE MO TEX-
Hu4Yeckomy obenyxuBaHuo BIY;

- onucaHue KOHCTpyKuun B3Y u ee cocTaBHbIX YacTen, npuHumna Aencrena 06opyaoBaHus ¢ ykasaHu-
eM XapakTepucTuk 060pya0BaHUS;

- rpadpuk NpPoOBeAEHUs CMAa304HbIX PaboT, NpeanuCbIBAOLWMIA YacTOTy CMa3bliBaHWS, BMAbI CMa30K WK
APpYrux cneumanbHbIX XXUAKOCTEN, KpUTEPUN 3aMeHbl CMa3Ku;

- Kpumepuu OUEeHKU MEexXHUYeCcKoao cocmosiHusa obopydosaHus npu onpedeneHuu Heobxodumocmu om-
npasku eeo 8 peMoHM, npoyedypbi MOBMOPHOU NPUEMKU;

- rpadmKn TEXHUYECKUX OCMOTPOB M OMUCAHME BbINOMHAEMbIX paboT;

- npoLueaypbl KOHTPONs paboTocnoCOOHOCTU CUCTEM 3aLLMTbI U YNPaBNeHUs,

- rpadpmkm 0CMOTpAa U NOATSKKMA PACTSHKEK M BONTOBLIX COEAUHEHUN, rpadMKU NPOBEPKU KOHTPONUpye-
MbIX OTBETCTBEHHbLIX PE3b00BbIX COEAUHEHUIA, BKIIOUYAA KOHTPOIb OCEBOT0 PACTSHXKEHUSI U MOMEHTA B pe3bbe;

- MOJSIHAA ANEKTPUYECKasi CXeMa U CXEMA MEXINEMEHTHbIX COEANHEHMUIA;

- PYKOBOACTBO MO BbISIBNIEHWIO U YCTPAHEHUIO HEUCTIPABHOCTEN;

- CMUCOK PEKOMEHAOBAHHbIX PACXOAHbIX MaTepMUarnos 1 3anacHbIX YacTen, NepevyeHb U3HaLLMBaOLLMXCA
Jetanei v 9rNeMeHTOB KOHCTPYKUMU C 0603HAYEHUEM KPUTEPUEB UX 3aMEHBI;

- KOMINIEKT YepTexer No cbopke B MONEBLIX YCIOBUAX U NO YCTAHOBKE U MOHTaXy 060pya0BaHus;

- CMUCOK TPEOYIOLLMXCA UHCTPYMEHTOB U MPUCNOCOBNEHWIA.
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14 OxpaHa okpyxarouwjel cpedbl

3konoezudeckas besonacHocme BIY domxHa b6bime obecriedeHa Ha amane uccnedosaHuli Ha cmaduu
UHUYUayuu npoexKma u e me4eHue 8ceeo ee XU3HEeHH020 yukna (nepuola cmpoumenscmeaa, sKcniyamayuu
u nuksudayuu).

B npoekm oxpaHbi okpyxaroweli cpedbl OOmKHbI 6biMb BKITIOHEHbI MEPONpUsMuUs no sawjume npu-
POOHOU cpeldbl U XU3HEHHO 8axHbIX uHmepecos modeli om 803MOXHbIX HezamueHbix 8o3delicmeuli BOY, a
markoke ypesesbiyaliHbix cumyayull npupodHO20 U MEXHO2EHHO020 Xapakmepa u ux nocnedcmeutl.

B npoexkme O0omxHbl 6bimb yamenb! criedyroujue 8udbl sosdelicmeull BOY Ha okpyxatowyto cpedy:

- 37IeKMPOMasHUMHOE;

- 9KpaHupyruiee (3ameHeHue padapos);

- go30elicmeue Ha ¢hriopy u chayHy;

- naHOwaghmHoe 3azpssHeHue;

- Wymosoe,

Honycmumbie yposHu wyma Ha meppumopuu xunoli 3acmpoliku He 00ImkHbI npesbiiams donycmu-
MbIX niokazameneli coenacHo mpebosaHusim [9] ®edepanbHoz20 3akoHa «O caHuUmMapHo-anudemMuonozuye-
CKOM 611a20n0oTyHuUU HaceneHus».

lTpumedyaHue— Bcoomeemcmeuu c [10] 8 cocmae npoekma BY domxeH 6bimb ekniodeH pasden «OxpaHa
oKkpyxaroueld cpedbl». Pazden «OxpaHa okpyxatowel cpedbi» 6 coomeemcemeuu [9] u [10] domxkeH npedycmampusamb
6bIMONHEHUE KOMINIeKca Mepornpusmull 1o oxpaHe oKpyxatouell cpedbl om 3aspa3HeHuld U payuoHanbHOMY UCMoNb3oea-
HUIo NpupoBHbIX pecypcos, oleHKe gosdelicmeus Ha oKpyxatousyto cpedy ¢ y4emom ¢hoHOB020 3a2psi3HEHUS.

15 TpeboeaHusi no ymunu3ayuu (nukeudayuu) B3Y

lMpu nukeudayuu BOY 00rmkHbI 6blMb 6bINIONIHEHbI 6C€ HOPMbI U MPeb08aHLs MPOMBILLNEHHOU, 3KO0J10-
eu4eckoll, caHumapHol 6e3onacHocmu u coyuonoaudeckue mpeboesaHusi, delicmeyroujue e nepuod nuKkeu-
dayuu obbekma.

Jluxksudayua BIY, BOC, BSC domxHa npou3sodumbsCs 8 coomeemcmeuy co crieyuasnbHoO paspabo-
MaHHbIM NPOEKMOM.

Mpumeyarnue — Pa3den 15 esedeH 8 coomeememeuu ¢ mpebosaHUAMU MEXHUYECKUX PeaiaMeHmos.
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MpoeKTHbIE AaHHbIE ANA KOHCTPyupoBaHua BAY knacca S

Mpu npoekTupoBaHun BAY knacca S B NpoekTHON AOKYMEHTaLWUK AOIDKHbI BbITb YKasaHbl cnegyowne AaHHble:

TexHuueckne xapakTepUCTUKN BeTpoarperaTa:

HomMuHanbHas MoLHOCTb

PaGouuit nHTepBan ckopocTel BeTpa Ha ypoBHe LieHTpa BeTpokoneca Vj, — V,, , M/c
MpOoeKTHBIA CPOK Cryx6bi

MapameTpbl BeTpa

XapaKTepucTuka UHTEHCUBHOCTU TypOYNEHTHOCTU Kak pyHKLUK cpefHeN
ckopocTu BeTpa Ansa HMT n SMT

CpenHerofoBas ckopoCTb BETpa

OcpeaHeHHbI yron HaknoHa Haberatowlero noToka

PacnpepeneHne ckopocTu BeTpa

(Beibynn, Paneid, usmeperus, Apyroit), Mogens npoduns

Mogenb npoduns BeTpa 1 napameTpsl

Mogenb TypOyneHTHOCTH U NapameTphl

OKcTpeMarbHble CKOPOCTU BETPa Ha YpOoBHe LieHTpa BeTpokoneca Vg 1 Vg,
Mogenb sKkcTpemanbHOro nopbiBa BeTpa W NapameTpbl ANs nepuoaa
nostopseMocTtun 1 1 50 net

Mogenb aKcTpemansHoro M3MeHeHna HanpasneHusa napameTpel AN nepuoaa
nosTopsiemoct 1 1 50 net

Mogenb sKCTpeMansHoro KorepeHTHOro Nopeisa BETpa U NapameTpel

Mogenb aKkcTpeManbHOro KorepeHTHOro MopbiBa BETpa ¢ U3MEHEHWEM HarnpaBneHus
Mogenb sKcTpemansHoro casura BeTpa v napameTpel

YcnoBus, HaknagblBaeMble CETbIO NOAKITIOUEHUA

HoMuHaneHoe HanpskeHWe CeTu U ero guanasoH

HomMuHanbHas YacToTa U AnanasoH

ACUMMETPUA HanpsXeHUA

Haunbonbluas NpofomKUTENbHOCTb OTKIIOYEHUS OT CETH

Konu4ecTBo oTKNIOYEHWIA aneKkTpuyecKoi ceTu

ABTOMaTU4ecKoe NOBTOPHOE BKItoYeHUe AlB (onucaHue)

kBT

rofi

m/c

m/c

My

AeHb
1/rog

PexumM paGoTbl Npy BHELUHEM CUMMETPUYHOM U HECUMMETPUHHOM KOPOTKOM 3aMblKaHUM (onucaHue)

Mpoune ycrnoBusi oKpyXatoLen cpeabl, KoTopble CrneayeT ydecTb (NpU UX Hanu4um)
MpoekTHbIe ycnoBus ans BOY Mopckoro 6a3upoBaHus: mybuHa Boabl,
BOMHOBasA 06CTaHOBKa W aHanormyHoe;

HopMarnbHbIN 1 3KCTpemManbHbI AnanasoH Temneparyp
OTHocuTenbHaA BNaXxHOCTb BO3fyXa

MnoTHocTh Bo3ayxa

CornHe4YHan paguauun

Hoxnab, rpaa, cHer v rononep

X1MUYecKn akTUBHbIE BelLecTBa B aTMocdepe

3anbineHHoCTb aTMocdepbl (MexaHU4eckne YacTuLibl)

OnucaHue cucTemMbl MONHUE3ALLNTLI

Mopaenb 3eMNeTpAceHna U NapaMmeTpbl

ConsaHoii TymaH

oc
%
Kr/m3
Br/M2

r/im3
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MpunoxeHue B
(cnpaBouHoe)

Mogenu TypOyneHTHOCTH

B HacTosiLleM MpUOXeHUW ANsS OrnpefeneHus pacyeTHOW Harpysku npuBeAeHbl ABE MOAENnU TypOyrneHTHOCTH.
MpeanonaraeTcs, YTo TypOyneHTHbIE NynbCcaLMM CKOPOCTU SBMNAITCA CTALUOHAPHLIM NMoneM criy4anHbiX BEKTOPOB, CO-
CTaBnsoLWMe KOTOPOro MMEIOT rayCcoBO CTATUCTUHECKOE pacrpefeneHne ¢ HyneBbiM MaTeMaTUYecKUM oxuaaHuem. Pe-
KOMEHZYETCSA NPUMEHATL NEePBYIO U3 YKa3aHHbIX HUXKe Mofeneii:

- Mogenb oAHOpOAHOro caBura MaHHa;

- cneKkTpanbHas W 3KCNoHeHLMansHasa KorepeHTHas mogens Kaiimana.

MapaMeTpel ANA AaHHBIX Moaenel ObinNu BbIOpaHbl C YH4ETOM YAOBMETBOPEHUSA OCHOBHBLIM TpeboBaHMAM K Typoy-
NEeHTHOCTW, NpUBEAEHHBIM B 6.3.

B.1 Mogenb oaHopoaHoro caBura MaHHa (1994)

OnucaHue sToi MOZENY HECKOBKO OTNNYAETCs! OT NPeAbIAYLLUX MOAENei TeM, YTO 3A4eCh ONnpeferneH TPEXMepHBIN
cnekTpanbHbli TeH30p ckopocTu. Mogerns nNpegnonaraeT, YTo U3OTPOTHLIA 3HepreTUdeckuin cnektp KapmaHa 6eicTpo nc-
KaxaeTcsl OAHOPOAHBIM CABUIOM cpefHei ckopocTh. CrnekTparnbHble KOMNOHEHTLI TeH30pa NPEACTaBIIAITCA BblpaXeHu-
AMU:

E(k
D14 (ky,kp k3 ) = ﬁ(kg — i — 20y (Ieg + B (k) )y +(k1 +k22)C12), (B.1)
0
Ek
@y (Kivkg kg ) = %(kg ~ 5 ~ 2k (kg + B(k)r) G + (K + K3 )25 (B2)
0

D (Ky, ko, Kg) = Ef(tk‘(’))(k1 +h3), (B.3)
D1p (Kt ko ks ) = %2)[ Ky ko = by (kg + B (k) k1) o — ko (kg + B(K) k) &4 +(k12 +k%)€1€2} (B.4)
@13 (ks kg kg) = 4i;(<g<)2 (—k1 (ks + Blk)hy) + (KZ + kg)g), (B.5)
D3 (k. kg, k3) 4;((?;()2 (‘kz (ks +B(k)k1)+(k12 +k§)§2], (B.6)
rae @ (kyky.kg) = @ (ki kp ks ) = T T T (84,85, 85 ) Pig7HKed2g~IKds g5, 415, 3,

—00 —00 —oo

Ry (84,82,83) = 0%’:_(“1 (x1,%2.X3 ) (x1 +184,% + 185, x3 +/83)> Be3pa3mMepHbiil TEH30p KoppensLuy;
iso

Uy, Up, Uz — NpoAonbHas, GokoBas U HopMaribHas COCTaBnstoLe CKOPOCTU BETPa COOTBETCTBEHHO;
84, 85, 85 — BeapasMepHbie NPOCTPaHCTBEHHbIE COCTaBsoLLME BEKTOPE,;
Ky, kp, ks — Ge3pasmepHele NPOCTpaHCTBEHHbIE BOMTHOBLIE YUCna A1 TPEX Hanpasnexuit;

k= ,/kf + k22 +k§ — BeNnuYMHa MOAYNS BeKTOpa BOMTHOBOIO YKCHa;
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ko = sz + 2B(K) kiks +(B(k)k1 )2 — BenuUMHa K 0 NCKaXeHWUs! MPU CABUe;

k. k.
& =C1—k—?Cz, & =k—jC1+C2,

B(KYE (K2 + KB — ks (ks + B(K) )

Ci= ,
K2 (i + K3
. _ kok3 arctg [5(k)k1,/k12 + k2
2= ,
(2 + k%)% k& — (kg +B(k)ky ) kP (K)
1,453k* . . .
E(k) =722 — 6e3pa3MepHbIA U3OTPONHLIA CNEKTP 3Hepruu Kapmana,

(1+k2)%

B(k)=— Y — BGespasMepHOe BpeMs UcKaKeHUs:, 06paTHO NPonopLMoHaribHoe 1’kZJE(P)dP;
>y k
k3 [,F; 1,£’i,_k—2
363

oF1 — runepreomeTpuyeckas QyHKLMS;

o%so,/— M30TPOMHasA Aucnepcus n MacluTabHblil mapaMeTp Npu OTCYTCTBUW CABUra COOTBETCTBEHHO, M
v — Ge3pasMepHbIf NapaMeTp UCKaXKeHWs Npu CABUre.

HaHHas mogens sBnseTcs 6onee cnoXHoMn, YeM U3oTponHasa moaens KapmaHna, o4Hako OHa COAEPXMUT TONbKO OfWH
LOMNOMHUTENBHBIN NapaMeTp uckaxeHus npu casure v. Mpu v = 0, aTa Mogenb NpeBpaLlaeTcsi B U3OTPONHY Moaens. Mpu
yBenuYeHun Y npoaonsHas n 6okoBas AUCNEpPCHM CKOPOCTU BO3pacTatoT, HopMaribHasi KOMMOHEHTa AUCNepcun CKOpoCTH
yMeHblUaeTes. PesyneTupyrowas TypOyneHTHan BUXpeBas CTPYKTypa pacTaruBaeTcsl B NPOAONBHOM HamnpasneHWn u oT-
KNOHSETCA OT NNocKocTh 1-2.

Mpegnonaras, YTo rnosfe cryYaiHbIX CKOPOCTeW, reHepUPyEMOE MOAENbLIO, MEPEHOCUTCA Yepes BETPOKONECO Npu
CKOPOCTY BETpa, onpefeneHHOW Ha OCK BETPOKONeca, CNeKTP KOMMOHEHTLI CKOPOCTH, HabrtogaeMmblil B TOUKe, MOXET BbiTb
nony4eH UHTerpupoBaHNeM KOMMOHEHT CMeKTpanbHOro TeH3opa. B 4acTHOCTH, OHOMEPHLIA CNEKTP JaeTCA BblpaXeHneM

S, (f) _ o2
,g ) _ o,szo (4n/f)wlj(2n/f} ®.7)
o] Gj thb thb
rae ¥ (k1) = J J @y (k1,k2,k3)dk2dk3 — OfHOMEpHbIii aBTOCMEKTP BOMHOBOrO Yucna Ansa i = j, U1 B3auMHoOW crnek-

—o0  —oo

TpaneHOCTW ANSA i # f
Hoo  Aoo oo
of =0k | | J' @y (k1 kg, k3 Jdkydkydks — cOCTaBASIOLLME AMCTIEPCHM.

—00 —00 =00

AHarnoru4Ho, Ans NpoCTPaHCTBEHHbIX pasfeneHuit, HopMankeHbIX K NPOAOILHOMY HanpaBNeHWo dYHKLMA Kore-
PEHTHOCTU OMpPefenseTCs BaIPpaXeHUeEM:

=

[ o 200y ks |em 207 Bs i ik
thb

2rif 27if
w, [ 2 |y
\/ ”(thb) 4 (thbJ

Coh,j (f,/62,/63):
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K coxaneHuto, pesynsTupyoline uHTerpansl He BbIpaXarTcs B aHanuTUYeCcKoM BUAe W AOMKHbl OnpeaensiTb-
€Al YUCMEeHHbIMW MeTodamMU AN KOHKPETHLIX 3HadeHuit napameTpa y. MaHH (1998) BbINOMHUI Takoe WHTerpupoBaHue
¥ CpaBHWN pe3ynkTaTkl CO CneKTpanbHol Mogensto Kailmana. Mo HauMeHbLUMM KBafpaTaM, YAOBMETBOPAIOWMUM MO Eenu
Kaiimana, nony4yeH napameTp casura

vY=3.9, (B.9)

C pesynsTUPYIOLWLMMU COOTHOLLEHUSIMU NSt AUCTepCuu:

6% = 3,250%, 2_2 ~0,7

02=16502, b =] - (B.10)
O

o2 = 0,8502, 0—? =05

CrepyeT 0TMETUTb, YTO pe3ynkTupytoLlas 6okoBasi AUCNEPCUSA HEMHOTO MeHbLUe, YeM B Tabnuue B.1.
MacLuTtab MoXeT ObITb HaAeH No acUMNTOTUKE A4S MHEPLMOHHOA nogobnactu npogonbHoro cnektpa. OTctoga:

2 _
% % s
84(f) - 0,475¢2, (ﬂj £ - 0,0507 [i) £ o 0,8A,. (B.11)
Vhub Vhub

Takum oBpasom, Tpu NapameTpa, HeoBXoAMMbIE A4S UCMONB30BaHUA Moaenu MaHHa, CoCTaBnsIoT:

-Y=39;

- Ojso = 0,550y; (B.12)

-1=10,8A,,

rae o4 4 A, onpejeneHsl B 6.3.

Onsa TpexMepHbIX Moaenei TypbyneHTHOCTU COCTaBMAOLLME CKOPOCTU ONPEAENSIOTCA pPasfnoXeHneM CnekTpanb-
HOro TeH3opa 1 annpokcumaliueit B BUAE npeobpasoBaHua Oypbe. Takum o6pa3oM, TpexMepHas NPOCTpaHCTBEHHasn 06-
NacTb pacnajaeTcsa Ha paBHOyAaneHHbIe N30MpPoBaHHbIE TOYKU, U BEKTOP CKOPOCTU B KaXA0W TOYKe onpegensaeTca

u1(x,y,2) I.xk+yk2+zk3 m (k1,k2,k3)
wxyz)|= ¥ e 1 [Clkukaks)]| nz(knkpks)|: (B.13)
uz(x.y,z)| fokhs n3 (ki ka.k3)
Kot Ky —kilq+ By —k
2nlPE (K 2541 3= kG +Bky —hp |
A€ [C(ky,ka.k3) ] = Oiso 7(;))4 kol — k3 —Bky —k1G2 ki |
NN, N5 A%k ) ,
Be KBk
K2 K2

Uy,Up, Uz — KOMMOHEHTEI KOMMIEKCHOro BEKTOPa, [1eCTBUTENbHbIE U MHUMbIE HaCTW KOTOPLIX MPEeACTaBMsIOT He3aBuCH-
Mble peanuaayuun nonsi TypGyneHTHBIX CKOpOCTel;

N4,N9, N3 — KOMNNEKCHbIE cnyqa|7|Hb|e rayccoBbl BETMYUHBI, KOTOPbIE ABNAKTCA HE3aBUCUMBIMU ANA KaXXAoro oTaenbHOro
BOJTHOBOIO YuUCra U UMerT AeVICTBMTEJ'IbHyPO N MHUMYIO YacTu C ,qmcnepcmeﬁ mMoayna;

X, ¥, Z— KOOpAMHaTLl TOYEK B NPOCTPaHCTBEHHON CUCTEME KOOPAUHAT,
Ny Ny, Ny — 4ucno Touvek B NPOCTPaHCTBEHHOW CUCTEME KOOPAUHAT B TPEX HanpasneHusx, u

A — npocTpaHcTBeHHOe paspeLlleHue.
B sToMm BbipaxeHuu cumBon Y — O3HAYaeT CYMMUpOBaHMe Mo BceM Ge3pasMepHbiM BOSTHOBLIM YMCaM, Ko-
Kk ks

Topoe MOXeT 6bITb BbiNoriHeHO MeTogoM Pypbe (FFT).

B Tex cnyyasix, korga npocTpaHcTBeHHasd obnacTe B Mo6oM HanpaBneHnn MeHblue 8/, pekoMeHLYeTCs BhIMOMHUTE
KOPPEeKTUPOBKY AN pasrnoxeHus cnekTparnbHoro TeHsopa [C(ky, Ky, K3)]. OTa npoueaypa NoapobHo usnoxeHa MaHHOM
(1998).
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B.2 CnekTpanbHas U 3KCNOHeHUNaNnbHas KorepeHTHble mogenu Kaitmana (1972)1)

CnekTpanbHble NIOTHOCTM MOLLHOCTM COCTaBMSALLMX fatoTcs B 6e3pasMepHOM BULE YPaBHEHUEM:

Sy (f) Af Ly Vpun

ok (146 L /Voun)

ool (B.14)

rae f—vactotaB 'y,
K — WHpekc, ykasbiBaloLWMIA HanpaBreHWe cocTaBnstoleil BekTopa ckopocTu (1 — npogonbHas, 2 — 6Gokosas,
3 — HopMarbHas);
S — OBHOMEPHBIN CNEKTP COCTaBMSALLEH BEKTOpa CKopocTy;
O, — CpefiHee KBaZpaTu4eckoe OTKIOHEHNE COCTaBNALLEH BeKTopa CKopocTu (cM. dhopmyny (B.2));
L, — wHTerpaneHblii MacwTab k- cocTaBnAtoLel BekTopa CKOpoCTH;

o2 =Tsk (f)af . (B.15)
0

CnekTparnbHble NapameTpbl TypbyneHTHOCTH AaHbl B Tabnuue B.1.

Tabnuya B.1 —CnekTtpanbHele napaMeTpbl TYpSyneHTHocTU Ans Mogenu Kaiimana

UHpeke cocTaBnsioLlen BeKTopa CKOpoCTU

1 2 3
CpefiHee KBajpaTudeckoe OTKIIOHEeHWEe COCTaBNAKLWeN BekTopa o4 0,804 0,50,
CKOPOCTH O
MHTerpanbHblil MaclwTab BAOSb HanpaBNeHUs k-oi cocTasnsatoLei 8,1A4 2,7A4 0,66A,
BeKTopa ckopocTu L,

3peck 6, U Ay — cpeHee KBaapaTU4ecKoe OTKNOHEeHWe U MaclTab TypOyneHTHOCTH, YCTaHOBNEHHbIE B HAcTo-
AlleM cTangapTe.

B.3.9KcnoHeHUManbHasa KorepeHTHas MoAenb

[ns BbIYMCNEHUsT CTPYKTYpPbl NPOCTPaHCTBEHHOW Koppenauun NpoAoribHOW COCTaBNAILWEN BEKTOpa CKOPOCTA MO-
XeT ucnone3oBaTtbes crneaylolas aKCnoHeHUnanbHaa KorepeHTHas Mogenbs COBMECTHO C aBTOCNEKTpanbHOW Mofenbio
Kalimana:

2 2\05
Coh(r,f):exp[—s,s((f.r/vhub) +(O,12r/Lc)) } (B.16)

rae Coh(r,f) — dyHKUUA KOrepeHTHOCTU, onpefeneHHasi COBOKYMHOW BENUYMHOR B3aUMHOW cnekTpanbHOW MIOTHOCTU
MPOAOIbHBLIX COCTABMALLMX BEKTOPa CKOPOCTU B ABYX MPOCTPAHCTBEHHO-YAaneHHbIX ToUKax, pasaeneH-
HbIX aBTOCMEKTparbHON PyHKUMENR;
r — BeMnuyKHa NpoeKLnU BeKTopa pasfeneHns Mexay AByMA To4KaMy Ha NMOCKOCTb, NepneHANKyNApHYHO K Hanpae-
TIeHNIo BEKTOPa cpefHeil CKOpoCTU BETPA;
f—uvacrToTa, Iy,
L, =8,1A; — macluTab KorepeHTHOCTH.

1 AucnepcuoHHble OTHOLWEHUS ANA cocTaBRsoWmMX TypbyneHTHOCTU B Tabnuue B.1 n e BblpaXXeHun Ana socxoasa-
el cocTapnstoLLeil CKOPOCTU HECKOMNbKO OTIIMHAKOTCA OT OPUTMHAIIBbHON cneKkTpansHoi mogenu Kaimana. MpoaonbHbilit
macwwTab (a Tarke 60KOBOW M HopMarnbHbIA) 6bin BeIOpaH AnA annpokcumMaLlum opuriHanbHoro cnektpa Kaiimana, 4to6b!
YAOBNETBOPUTL Tpe60BaHVIHM K CMEKTPY, YCTAHOBJTIE€HHbIM B . 6.3, ANA acUMNTOTUYECKOro MHepLUanbHOro nogananasoHa
¥ AUCNEPCUOHHBIX OTHOLLIEHWUIA, faHHbLIX B Tabnuue B.1
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MpunoxeHue C
(cnpaBouHoe)

PacyeT ceiCMUYECKMX HArpy3o0K

YNpoLUeHHbIN KOHCEpPBaTWBHbLIA METOL pacveTa CEMCMUYECKUX Harpy3oK, NpefcTaBneHHbIA B AaHHOM NPUIOKEHNM,
peKoMeHAYeTCA NPUMEHATL B TeX criyyasx, Korga Heob6xo4MMOCTL BhINOMTHEHUS KOMMIEKCHOro aHanusa He oYeBuaHa.

OCHOBHBIMM YNPOLLUEHUAMN AaHHOrO MeTofa ABNAITCA: UrHOpUpoBaHWe ¢opM cobCTBEHHBIX Konebaruin BallHm
Bbllle, YeM nepsas dopma usrnba n nNpegnonoxeHne, YTo BCe SrEeMeHThl KOHCTPYKLMW UCTIBITLIBAOT OQHO U TO Xe YCKO-
peHue. UrHopupoBaHue BTOPoii (POPMbI SBNAETCA CyLLECTBEHHLIM HEKOHCEPBATUBHLIM YNPOLLEHUEM U KOMMNEHCUPYETCA
TeM, 4YTO Macca 3MeMEHTOB KOHCTPYKLIUU, pacnonoXeHHbIX B BepxHeil YacTn BIY, BkniovaeT Takke Maccy 6allHn U Kk 3Tol
Xe TouKe npuknagbiBaeTcs HeuCCUNaTMBHasa aspogmHamMmmyeckas Harpyska.

MeTop onpefeneHns yckopeHuidi OCHOBaHUA JOIKeH Takke cooTBeTcTBoBaTh 11.6. [pun OTCYTCTBUM TOYHBIX AaHHBIX
ANns paccMaTpuBaeMoid NNoLaAKU AOMKHL 6bITb cAenaHbl KOHCEepBaTMBHLIE NPEANonoXeHus. B AaHHOM NpunoxeHuu
ucrnornb3oBaHa TEPMUHOIOMUA CMpoumenbHbiX HOpM u npaesun [1].

Mopspok pacyeTa BKIOYaET creayioLyue Lwaru:

- OUeHKy celicMuyHocmu rinouwjadku u ceolicme epyHmoe e coomeemcmauu co CHull [1];

- Ucnonb3oBaHWe crekTpa HOPMUPOBAHHBIX CEACMUYECKMX peakuuin u koadduumenTa, yuuTbiBaloLWero creneHb
CeliCMUYECKOi OMacHOCTU 30HbI, ANS1 OMNpeAeneHns YCKOPEHWUs!, COOTBETCTBYIOLLIEro NepBOMY TOHY COOGCTBEHHLIX Koneba-
HWiA 6aliHK, B npegnonoxennn 1 %-Horo KpUTUYeckoro AeMnupoBaHuns,

- BbIYUCTIEHNE Harpy3ku ANs CUCTEMbI, UCTILITLIBAIOLEN BbILLIEYNOMSIHYTOE YCKOPEHWE, eCNn Macca BETPOKONeca,
roHgonel U 50 % mMacchl 6alluHU CKOHLEHTPUPOBaHbI B BEpXHEN Touke GaluHu,;

- BblYMCIIEHWE CYMMapHOIA Harpysku ot eicTBUA YNOMAHYTOW BbilLe CEMCMUYECKO Harpy3km 1 HopMaTUBHON Ha-
rpy3ku, onpepeneHHow ANs cnyvyas aBapuitHO# OCTAHOBKU NPU HOMWUHANBLHOW CKOPOCTM BETPA,;

- CpaBHeHMWe NONYYEHHOro pesynkraTta ¢ pacdeTHbIMU Harpy3kaMn N pac4eTHLIM conpoTueneHmeM BAY.

Ecnu GaluHa MOXeT BblepXaTb CYMMapHYO Harpy3Ky, To AanbHeiwmnx pacyetos He TpebyeTcsi. B npoTUBHOM cny-
Yyae AOMXKHbl BbITh BLINOMHEHLI pacyeThl cornacHo 11.6.
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MpunoxeHue D
(cnpaBouHoe)

OueHka adpekTa a3poaMHAMMYECKOro 3aTEHEHUS M TYPOYNEeHTHOCTU Ha nnowaakax BOC

D.1 BnusiHue aspoamHaMuyueckux criejoB

BrivsiHne aspopunHamuyecknx cnefos cocefiHMX BAY ana cnyvas HopMarnkbHoOW aKkcniyataumm MoxeT ObiTb y4TeHO
B pacdeTax Mo yCTanoCTHLIM Harpyskam Ha OCHOBe 3P(IEKTUBHON WHTEHCUBHOCTU TYPOYNEHTHOCTN /og MPEAIIOKEHHON
PpangceHoM (2007). OpekTUBHAA WHTEHCUMBHOCTE TYPOYNeHTHOCTH, NpUBEAEHHasi K BLICOTE OCU BeTpoKoreca ANs
cpefHeln CKOPOCTHU BETpa, MOXET ObITb onpeaeneHa Kak

2n %
lott Vinup ) = j P(OViup )™ (OVip )dO (D.1)
0

roe Vi, — CKOPOCTb BeTpa Ha BbICOTe OCU BETPOKOeCa,
p — MYHKLUMA MNOTHOCTM BEPOATHOCTW HanpasneHus BeTpa;
| — WHTEHCMBHOCTb TYPOYNEHTHOCTH, BKITIOHAIOLLAA OKpYXatoLLyto TYpByneHTHOCTb BHYTPU BETPOSIIEKTPOCTaHLMM 1
TYpOyneHTHOCTb aspogMHaMUYEeCcKUX CIieoB B HamnpaBneH © BO3AYLIHOTO NOTOKa;
m — nokasaTenb CTeMneHn KpMBOW ycTanocTu Bennepa Anga paccmatpuaemoro matepuana (S-N-kpuas).
lNpy fanbHedleM pacCMOTPEHUM NPUHUMAETCS OfHOPOAHOE pacnpedeneHie p(B|V,, ). NpuBeaeHHIe dhopMysbl
MOXHO TaKke OTKOPPeKTUPOBaThL AN HEOAHOPOAHLIX pacnpeaeneHuiil).,
B pacueTe He cnefyeT npuHMMaTh Kakoe-nmbo yMeHbLUeHWe CpeAHel CKOpOCTY BeTpa BHYTPM MMNOLaaKK ¢ ycTa-
HOBMeHHbIMK BAY:

ecnm min{d} = 10, (D.2)
Sc .
TO lofr = ;
" Viup
ecnu min{d} <10,
]
- A N -
10 [ = S0 _ 1 (1-Npy)o" +py o7 (d)| ; Py =008, (D.3)
Viup Vb i

rae Oc = 0+1,286,; — xapaKTep1cTUieckoe 3Ha4eHNe CTaHAapTHOrO OTKIMOHEHUS TYpGyNeHTHOCTM BO3AYLUHOMO MOTOKa
oKpYy>XatoLLeii cpea!;

G, — pac4eTHoe cTaHfapTHoe OTKNOoHeHNe Typ6yneHTHOCTU OKpyXaloLLero Bo3ayLUHOro NPOCTPaHCTBa;

G; — pacueTHoe CTaHAapTHOe OTKIOHEHWE CTaHAapTHOrO OTKIOHEHUS! TYPGYNEeHTHOCTU OKPYXAIOLLEro BO3AYLUHOTO

NpocTpaHcTBa;

- Va2
— ub ~ 2
or = [ 5 +t9: — maKkcumanbHas gucnepcusi TypGyneHTHOCTU B LUEHTpe aspoMHaMUIecKoro cneja Ha
0,8d;
15+ !

Jer

ocu BeTpoKorieca( O¢ He criefyeT paccMaTpuBaTh B KauecTBe XapaKTepUCTUKM, CBA3AHHOM ¢ COBCTBEHHON TYpOYNeHTHO-
CTbH0 BO3YLLUHOIO NpoCTpaHcTBa BHyTpu BOC),

Cy— sBnsetca yaenbHbiM 3Ha4eHUueM koahuLMeHTa Ucrnonb3oBaHuUs sHepruu BeTpa BOY Ana cooTBeTCTBYIOWEH
CKOPOCTU BETPa Ha BLICOTE OCU BETpoKoreca; ecnit KoadhULIMEHT UCMONb30BaHNA SHEPTUW BeTpa ANA COCeAHNX BETPOY-
CTaHOBOK HE U3BECTEH, TO PEKOMEHAYETCA NPUHATL 0OLWMIA ANs BeeX KO3pduLUmneHT Cr =7 ¢ /Vp

d; — OTHoLUeHne paccTosiHUA OT paccMmaTtpusaemoii BOY fo cocegHeit BOY ¢ HOMepOM i K inaMeTpy BETpOKomneca;

C — KOHCTaHTa, paBHas 1 m/c;

I off— P DHEKTUBHAA UHTEHCUBHOCTL TYPOYNEHTHOCTH;

1) B cryqae HeOHOPOAHOTO 3aKOHa pacnpeaeneHns HanpasneHns cKopocTy, YHKLMS Py, MOXET BbITb OTKOPpEK-
TUpoBaHa ko3P ULIMEHTOM, paBHbIM OTHOLLEHWIO CYLLECTBYIOLLe BEPOSTHOCTU HanpaBneHus BeTpa (B HanpaBeHuu
cocefiHUX BOY) K BEpOATHOCTW, COOTBETCTBYIOLLEA OL4HOPOAHOMY pacnpefeneHuio HanpaBneHus BeTpa.
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N — uuncno cocegHux B3V,

m — nokasaTenb CTeneHn KpUBOI ycTanoctu Bennepa Ana Matepuana paccMaTpuBaeMoro arieMeHTa KOHCTPYKLUK.
BnusHnem aspoanHamudeckux crnefoB oT BOY, pacrnonoXeHHbIX 3a ApyrMMu yctaHoBkamu, npeHebperator. Ha-
npumep, ans BAY, pacnonoxeHHbIX B psg, JOMKHO BbiTk YYTEHO BIUSHUE TOMbKO ABYX YCTaHOBOK, caMblX BriM3kuX k pac-
cMaTpusaemoii. Yucno Gnukaiiumx BIY, koTopkle JOrmKHel BbiTh BKIOYEHbI B PACHET /og NPUBELEHO HUXe B Tabnuue B
3aBUCUMOCTU OT KOHUrypaLun pasmeLleHns BETPOyCTaHOBOK.
KoHdurypaumsa pazmellieHns BETPOYCTAHOBOK Ha MoLlajKe, ¢ YucrioM psaoB 6onee 2, npusegeHa B Tabnuue D.1
n pucyHke D.1.

Tabnunya D.1— KoHdpurypauus pasmeLleHunss BETPOYCTaHOBOK

KoHdurypauma pasmMeLleHna BETPOYyCTaHOBOK N
2 B3Y 1
1 psa 2
2 psga 5
BHyTpu nnowaakun, uMetoLeir 6onee 2 psgos 8

Ha nnowagkax ¢ GonblUMM KONUYECTBOM yCTaHOBIEHHbIX BOY HabniogaeTca TeHAEHUMS K CO3AaHWUio MU cob-
CTBEHHO TypBYyneHTHOCTH BO3AYLUHOTO NpocTpaHcTBa BHyTpM BOC. Takum obpasom, korga:

a) unmcno BIY oT paccMaTpuBaeMoit YCTaHOBKU [0 «Kpas» nnolagku — Gonblue NATH, Unu

b) paccTosiHue B pagax, nepnengukynspHeix k npeobnagatoLlemy HanpasneHuto BeTpa, MeHee 3D, Torga cnegytouyas
BENWYUHE AUCNEpPCUN OKpYXKaloLLiei TypOYNeHTHOCTU JOMMKHA BbiTb NPUHATa BMECTO G, KPOME BbIpaXeHus Ans or :

~2 A2 A
Gy, =%(\/0W +0 +c)+1,2860, (D.4)

~ 0,36V,

rme ow = ——F——
d, d
1+o,2’ f%T

d, 1 d;— BLIpaXKeHHbIE B AUAMeTpax BETpokorieca paccTosHus B pafy Mexay BOY 1 mexay psaaMn COOTBETCTBEHHO.

; (D.5)

O 0O 0O OO OO
O 00O OO OO
O [ O+=0<+0 W|O
O 0 OO O OO

PucyHok D.1 — KoHdurypauust pasmeLLieHa BETPOYCTAHOBOK Ha NnoLajke ¢ yncriom psaaos 6onee 2
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MpunoxeHue E
(cnpaBouHoe)

MporHo3upoBaHue pacnpegeneHua BeTpa ana Nnowagok pasmeweHna BOY Ha ocHoBe meToga
«N3mepeHue — conocraenelne — nporHo3» (UCM)

OueHka npurogHocTU BOY ANns pa3MelleHns Ha KOHKpETHOW nnowagke TpebyeT onpeaeneHns KpUTUYeckux ans
npoeKTa NapameTpoB CKOPOCTM BETPa Ha AaHHO nnowaake. [na BbINONHEHNUA oL4eHKW YacTo BbiBaeT HefOCTaTOMHO JaH-
HbIX, AaXe U3MepeHHbIX B O[JHOA TOUKe Ha nnowaake pasmelieHns. OfgHaKo MOXHO CO3faTh pacluMpeHHbIR pAj AaHHbIX
€ MOMOLLbIO 3KCTPAMoNsLWUKU, OCHOBAHHOW Ha psfax AaHHbIX AONFOBPEMEHHbLIX HabnoAeHWA, NonyYeHHbIX ANs Apyroro
MecTononoxeHus. Metoabl UCI1 senstoTea cpefcTBoM, NO3BONAIOWWM CO34aTb paclUMpeHHbId psg AaHHbIX. [MpuBegeH-
Hble HUXKe 0BbACHEHMUS B3ATHI U3 paboThl «MporHo3npoBaHne SKCTpeManbHON CKOPOCTU BETPa Ha BETPOIHEPreTUYECKUX
nnowaakax, psf pykoBoAsILLMX JOKYMEHTOB, MOArOTOBMNEHHLIX NO KOHTpakTy ETSU W/11/00427/00» HaumoHanbHbIM nog-
pasfeneHneM BETPOIHEPreTUHECKUX N KNMMAaTUYECKUX uccnefoBaHuii Yuusepcuteta BocTouHOM AHMmuK.

E.1 Metop «M3mepeHne—conocrasneHue—nporHos» (UCIM)

Metoa UCI1 umeeT Heckonbko BUAOB, B KOTOPbIX U3MEHAKOTCA Nepuos OCpefHeHUA faHHbIX U XapakTep UX Ha-
npasneHHocTU. Bepcus, nanoxeHHas 3geck, 0CHOBaHa Ha NOYACOBLIX AaHHbIX, NONYYEHHLIX NapannensHo Ha nnowazake
B3Y n cocepHeii MeTeoponorudeckoit ctaHuum (MC). 3Tu AaHHbIe B3aUMO3aBUCUMbI U UCNONL3YIOTCA ANS NOMy4YeHUs
ypaBHEeHWU NMMHEWHON perpeccumn AN BCeX CEKTOPOB. Yron cektopa, coctasnsaowmin 30°, aBnaeTcss COBMECTUMBIM C UC-
nonbsyeMbiM MC. Habopbl AaHHbIX, MICNONb3yeMble ANA NONYYEHUA ypaBHEHWIE perpeccum, AOMKHbI BbITb MakcMmarsHO
ASMHHBIMK, KaK MUHUMYM obecnieumBaTb NONHOE NOKPLITUE NOMHOM YacTH NOBLIX CE30HHBIX U3MEHEHMUIA.

E.2 MpumeHeHue Ans BbIYUCNEHUA CPeaHEroaoBoi CKOPOCTHU BETpa U pacnpeaeneHus

BhilleynomMaHyThle ypaBHEHUA perpeccun NPUMEHSITCA K A0NroBpeMeHHbIM AaHHbIM MC cekTop 3a CeKTOpOM.
UTo6b!l MCKNIOYNTE KPaTKOBPEMEHHbIE BapuaLvn, HeobxoanMo uMeTb AaHHble MC ans goctaTtodHo gonroro nepuoga (no
KpaiHei mepe, 7 neT). B pesynsrate nonydalTca noYacoBble cpeaHue faHHble AN nnowaaku. MonyvyeHHble cpegHue
JaHHble AOMXHbl ObITb NpeobpasoBaHbl B BEPOSATHOCTHOE pacnpefeneHune Ana oLeHKN NNowaaku.

E.3 MNpumMeHeHne ANA BbIYMCNEHUA IKCTPEMaNbHON CKOPOCTU BETpa

Knaccu4yeckum MeTOAOM ANS MPOrHO3MPOBAHUS 3KCTPEMArIbHOW CKOPOCTU BETpa ABMNseTcs MogvMdULMpOBaHHLIN
ananus Nymbens (Hanpumep Best Leiblein Unbiased Estimators (BLUE), onucaHHbIl B «PykoBoACTBE AN NPOEKTUPOB-
LLMKOB MO pac4eTy BETPOBLIX HArpy3oK CTpouTeNbHbLIX KOHCTpyKUuid» N J Cook, Butterworths, 1995). B paHHOM pacveTe
peKoMeHIyeTCA paccMaTpuBaTh psif AaHHbIX, NPEACTaBMSAOLWMUX NeEpUol He MeHee AeCATU NeT.

Takke BO3MOXHO NPUMEHNTL MeToA, HesaBUcUMBbIX WTopmoB (MHLL), B ocHoBY KoToporo nonoxeH metoz MymGens.
[aHHbliA MeTog, Takke onucaHHblil Kykom, ocHOBaH Ha ucnonb3oBaHuu 6onee, 4eM 04HOW TOUKU B Habope rogoBbIX faH-
HblX. Ha3BaHHbIA METOA MOXET UCNOMb30BaTLCA AN PAAO0B AaHHbIX, NMPOAOMKUTENBHOCTL KOTOPLIX COCTABMSET CEMb NET.
B cooTBeTcTBUM ¢ MHLL BbIGUpatoTcs oTAenbHbIE LUTOPMOBLIE MMKOBLIE CKOPOCTW BETPA NyTEM CpaBHEHUSI C MOPOroBLIMA
3HaYeHnAMU 1 unsTpayneil No BpemMeHn, YTobbl rapaHTUpoBaTh NPUHAANEXHOCTL 3HAYEHUA BEMUYUH HE3ABUCUMBIM
cobbITUAM.

KoaddunLpmeHTsl perpeccuu, yuutbisatoLue cneypmduryeckue ocobeHHOCTN CEKTOPOB, UCNONb3yoTCs B Tabnuue no-
YacoBbIX MakcMMarkbHbIX CKOpOCTel BeTpa Ha MC ans rofoBbix AaHHbIx (6a3oBblil aHanus MymGens u wropMbl MHLL) 1
cekTopoB. AHanorvyHaa Tabnuuya Takke cosfaerca Ans nnowaaku BAY. Ana kaxgoro roaa usenekaetcs Hambonbluas
Habntopatolwancs Ha npeanonaraeMoit nroLjagke BeNMydMHa CKOpOCTU, KOTOpas UcnonbayeTea B metoge MNymbens.

Wcnonb3oBaHue 3aecb 3TUX K0appULMEHTOB SIBMSIETCA 060CHOBaHHLIM, Tak kKak OHU Gbinu MornyyYeHbl U3 cpeHux
noYacoBbIX JaHHbIX U NPUMEHSIOTCA K CPeAHUM MOoYacoBbIM AaHHbIM. OTOT METOA He NpeanonaraeT, YTo CEeKTopbl Ha
npeanonaraemoin nnowaake n 6a3oBoil, B KOTOPbIX BO3HMKAIOT MakCUManbHble BENUYUHBLI CKOPOCTU, AOMKHLI COBNaaaTh.
MakcumansHele BeNMYMHBLI CKOPOCTE Ha Npeanonaraemelx nrowaakax pekoMeHgyerca 6onee To4HO onpeaens b ¢ no-
MOLLIbI0 KO3 ULIMEHTOB perpeccum, yuuThiBaloWwmx creyudguyeckue ocobeHHOCTU CEKTOpOB, NPUHUMAasi BO BHUMaHUe
cneyuduyeckne 0Co6eHHOCTU NoLaAKK.

Bribop nogxoasLLero nepuoga NoBTOPSAEMOCTH B pacyeTe SKCTpeManbHbIX BENUHYUH AOMKEH NPUHUMAaTL BO BHUMa-
HWe Yncno cobbITuiA B rog.

MapameTpbl NopbiBa BETPa AOMMKHLI ObITb ONpefeneHbl U3 JaHHbIX, NONYYEHHbIX Ha NNOWAAKe, UK TEOPETUHECKM-
MKW MeToAaMMm.
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MpunoxeHue F
(cnpaBouHoe)

CraTtuctuyeckas JKCTpanonAaAuua Harpy3okK ana pacyeta no npegesibHbIM Harpyskam

F.1 OcHOBHbI€ NONoXeHus

OTka3 anemeHTa KOHCTPYKLUMW BOZHUKAET, KOrfa HanpsxeHne B KPUTUYECKOM CEYEHWMN MNpeBbILLaeT HeCYyLLYH Cro-
coOHOCTb MaTepuana paccmaTpuBaemoro snemeHta. lNpeanonaras, YTo MECTHbIE HaMpsKeHWS CBA3aHbl C BHELUHe
Harpyakoi Takum obpa3oM, YTO HamnpskeHue MPOMnopLMOHarnbHO pacTeT C ee YBernMYeHUeM, NPOYHOCTb SMEeMEHTa KOH-
CTPYKLMKU MOXeT BbITb onpefeneHa Yepes rnpefensHylo Harpysky, BelabiBatolwyto oTKas (paspylueHue). CooTBeTcTBUE
KOHCTPYKLMW YCIIOBUAM NMPOYHOCTW MOXET BbITb NPOBEPEHO AN pasfYHbIX criy4aeB pabovnx Harpy3ok Ha OCHOBe cpaB-
HEeHWs aKCTpeManbHbIX BEMUYUH BO3HUKAIOLWMX Harpy3oK ¢ NPefensHOi NPoYHOCTLI0, UCMOSMb3Yys COOTBETCTBYIOLLME KO-
apuymneHTLl HesonacHoCcTy.

[na BeTpoycTaHOBOK Harpyaka 3aBUCUT OT TypOyneHTHOCTU HaberatoLLero Bo3gyLUHOro NoToka, KoTopas U3MeHseT-
CS B 3aBWCUMOCTY OT MapaMeTpoB BeTpa. Takum 0b6pasom, HeoBX0AUMO paccuuTaTh SKCTpeMasibHble 3Ha4YeHUs cTaTude-
CKUX HarpysoK Ans onpejeneHnss COoTBETCTBYIOLLEN pac4eTHON HOMUHAMNBHO HarpyaKku.

[ina paccmaTpuBaeMoro COCTOSIHUS BETPOBOIO MOTOKa LienecoobpasHo UCnonb3oBaTb MOAENb OTBETHON peaKLu
Kak cTaTU4eckuil criyqaiHblii  npouecc. YUnTbiBast 370, Harpysku MoryT ObiTb NPeAcTaBNeHbl B BUAE TakMx MpoLIEeccoB.
MeToabl, UsnoxeHHble fanee, UCNOMb3YIOTCA 1A N3BMEYEHUA AaHHbIX ANS SKCTPanonALmMn U 3KCTPaNoNALMKA Harpysok.
Tarwke npegnoxeHs! KOUTEPUN CXOAUMOCTU U MPVUBEAEH ansTepHaTUBHbIA BaPUaHT ANA OUEHKN ANUTENbHO AEHCTBYIOLLIMX
Harpy3soK, ucnonb3ytoLinii obpaTHLIA NepBoro nopsaka Metoa HagexHocTu (IFORM).

[HaHHble MeToAbl GbINM NpoBepeHbl ANs 3-X FTONACTHBIX BETPOYCTAHOBOK C FOPU3OHTaNbHO OCbIo BpalLLeHus, pac-
NonoXeHHbIX Mo HaberatoLemy BO3fYyLWHOMY MOTOKY Nepep GawwHeir. Ana Apyrux KOHCTpyKUuui BOY wn/unu cxem ynpaene-
HUS, BKITto4an obpaTHyto CBA3b MO Harpyskam, MoXeT notpebosaTtbea ocoboe BHUMaHWe. Bonbluee konu4ecTso UHGOP-
MaLmu 1 pykoBoACTBO NpuseeHo B F 6.

F.2 I3BneueHune AaHHbIX ANA BbINOAHEHUA SKCTpPanonauum

[HaHHble, ncrnonbsyeMble Npu 3KCTPanonaLnK, U3BNEKAOTCA U3 BPEMEHHBIX PAA0B MOAENNPOBaHUA, COOTBETCTBYIO-
Lnx pabodeMy cocTosHUo BAY B ycTaHOBNEHHOM Anana3oHe napaMeTpos Haberatowero BO3AYLWHOrO NOTOKa.

[HaHHble MoryT 6bITb U3BNeYeHbl Ha OcHOBE Bblbopa oTAenbHbIX rMobarnbHbLIX 3KCTpeMaribHbIX peakLnii U3 Kaxgoro
MOAENUPOBaHWA UNN HEKOTOPOro NOJMHOXECTBA, CO3JaHHOO pasfieNneHNeM JaHHbIX MOAeNupoBaHus B 6rokn, uMetoLme
0fMHaKoBble BpeMEeHHble UHTepBarkl, U obecnedeHneM MMHMMarbHOrO BPEMEHHOIO pasfiefnieHUss Mexay aKcTpemarnb-
HbIMW 3HAYEHUAMMN.

YcTaHoBNEHWe He3aBUCUMOCTU MeXAY OTAENbHLIMU 3KCTPEMarbHLIMUA peakLUsMn SBMAETCA BaXHbIM 1A HEKOTO-
pbIX METOA0B 3KCTpanonAuny. MNpu u3BneveHnn JaHHbIX NPOEKTUPOBLLUK AOIMKEH y4ecTb 3peKT B3auMOHE3aBUCUMOCTH
Mexay NUKaMu Ha aKCTpanonAauuMio U MMHUMW3NPOBAaTb 3aBUCUMOCTb, KOTAa 3TO BO3MOXHO. Ecnu BuIGpaHHbIA Ana 3Kc-
Tpanonaunu MeToj YyBCTBUTENEH B OTHOLLEHUU JONYLLEHNS 0 HE3aBUCUMOCTU (Hanpumep, METOA NpuBnekaeT dyHKun
BEpOATHOCTN Npeobpa3oBaHUs Mexay 6azamu BpeMeHU), TO MPOEKTUPOBLUUK AOMKEH MOMBITATECS BbIMOAHUTL CTaTUCTU-
YecKyto NPoBepKy Ha HE3aBUCUMOCTb.

MpocToit noaxon, rapaHTUPYIOLLMIA HE3aBUCUMOCTb, COCTOUT B MPEANOMOXEHUU, YTO rNobanbHbIR 3KCTPEMYM B KaX-
OM AeCATUMUHYTHOM MOAENUPOBAHUM UMK NoKarnbHble 3KCTPEMYMbI, HAaXOASLUECHA B UHTEpBAnax He Kopode YeM Tpu
LMKNa peakuuin, AsnaTca HesaBUCUMbIMU. TakuM o6pa3oM, OHW TpebyloT pasfeneHns MUHUMArbHLIMW UHTEpBanamu
BPEMEHU MeXAay OTAerNbHLIMU 3KCTpeMarbHbIMU peakLuUsiMU B LUKIax, coAepxalyux no TpyU peakuyuu (onpefeneHHbIX
TpeMs CpeaHUMU nepecedeHUAMMU B Brioke). Ecnu xenatenbHO NpUMEHEHWe CUCTEMaTMYecKoro CTaTUCTUYECKOro noa-
Xofia, TO NPOEKTUPOBLLUK MOXET OCYLLECTBUTL MPOBEPKY Ha HE3aBUCUMOCTb, UCNONbL3YSA CTaHAApTHbIE METoAbl OLEHKU
(Hanpumep, F.6. [5], [6]) n 3aTéM MUHUMWU3UPOBaTbL 3aBUCUMOCTb KOHTPONIUPYEMbIM METOAOM.

MeToAbl NOPOroBLIX NUKOB MOMYT Taloke UCMONb30BaTLCS, HO MPOEKTUPOBLLMK AOMMKEH NPOABUTL BHUMATENLHOCTb,
4YTOGbI OLIMGKN YyCeUEHUsI U KOPPEensLUKM, BBEAEHHbIE NMOPOroM, He MOBNUANKN CyLLeCTBEHHLIM 0Gpa3oM Ha (popMy 3Mnu-
puYecKoro pacnpeferneHus.

F.3 MeToabl akCTpanonauumu Harpysok

F.3.1 OcHOBHbIe NonoXeHua

MpepnaraeMble MeToAbl ONpeAeneHNs Harpysky, Bbi3BaHHON BO3fE€NCTBUEM BETPOBOrO MOTOKA, BO3HMKAIOLUM
ofiuH pa3 B 50 net, Ha OCHOBE 3KCTPaNONALMKU 3KCTpeMasibHbIX CryqaeB HarpyXXeHUsi BETPOYCTaHOBKU MOryT ObITb Npea-
CTaBrieHbl B BuAe crnegytowux npoueayp:

a) NapameTtpuyeckasn NoAroHKa ¢ nocneayloWumMm obbeauHeHneM

HeneHne paboyero gnanasoHa BETPOYCTAHOBKU Ha JUCKPETHbIE CKOPOCTM BETPa U BbINOSIHEHUE BO BPEMEHHO
obnactu moaenupoBaHus nNpu HopMansHoMm yposHe TypbyneHTtHocTu (HMT). PacuyeT akcTpeManbHoOro aHadeHus (napa-
METPUYECKOro) pacnpeaeneHuns [2] Ana kaxaoii B3saTol ckopocTh BeTpa. ObbeguHeHUe Beex pacnpegeneHuii B oyHKUMIo
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pacnpefeneHus cpegHei cKopocTu BeETpa Ha GONLLLOM UHTEepBane BpeMeHu. [porHo3mpoBaHue BENUUNHLI CKOPOCTH Be-
Tpa, Bo3HMKatoLleit ogunH pa3 B 50 neT, Ha ocHoBe 06beAUHEHHON hyHKLMU pacripeaeneHns. ns rnobansHoro skeTpemy-
Ma 13 10-MUHYTHBIX MOAENNPOBaHUii BEPOATHOCTL 50-neTHeit Harpyaku cocTaenseT 3,8 - 1077

b) O6beanHeHne AaHHbIX C NocneayoLlei NoAroHKon

HeneHune paboyero AnanasoHa BETPOYCTaHOBKW Ha AUCKPETHBIE CKOPOCTU BETPA U BLINOSIHEHME BO BPEMEHHOI 06-
NacTu MOZenMpoBaHUs Npu HopMarnbHOM ypoBHe TypbyneHTHocTy (HMT). O6beaunHEHMe BCex COOTBETCTBYHOLLMX 3KCTPeE-
MarbHbIX 3Ha4EeHWI U3 Bcex BpeMeHHbIX obrnacTei MogenvposaHus B PYHKLMIO pacnpegeneHusi cpefHeit ckopocTu BeTpa
Ha GonblUOM WHTepBane BpeMeHu ANA pabodero fuanasoHa BeTpoycTaHoBKU. OnpefeneHne BCex SKCTPEMYMOB As Of-
Ho (06beanHEHHOI) dyHKLMKN pacnipefeneHus. [porHoavpoBaHue BeNMYMHLI CKOPOCTU BETpa, BO3HUKAIOLLEW OfWH pas
B 50 neT, Ha OCHOBE NONyYeHHON dyHKUMKU pacnpedeneHus. Ona BeiGpaHHoro nepuwoga Habnogenust 7, 4tobbl Nony4uTb
3MNMpUYeckyro PyHKLMIO pacnpegeneHunst Ans aToro xe GonbLLoro nepnoga BpeMeHM, paccmMaTpuBatoTcs AiBa pasnuyHbIX
cnocoba o6befUHEHNSA SKCTPEMYMOB CMOAENNPOBaHHbLIX pacnpefeneHnii Ha ManblX BPEMEHHLIX MHTepBanax: aKkcTpano-
NAUWA Ha ocHoBe rnobanbHbIX U NTOKanbHBIX 3KCTPEMYMOB

F.3.2 MnobanbHble 3KCTpeMyMbl

IMobGanbHble 3KCTpeMyMbl pacnpefeneHns ANs MarnbiX BPEMEHHbIX WHTePBasioB Af1s BelbpaHHoro neproga Habmnwo-
aeHus T, 0603HaqeHsl

Fshon‘-term(s v T)' (F'1)

rie s — peakuWs, BO3HUKaloLasi B pesynkrarte BO34eUCTBUS Harpyski,
M3 aToro, Ha OCHOBe MPUMEHEHUS pacrpefeneHus AN CPefHUX CKOPOCTeli BeTpa Ha BorbLIOM UHTepBarne BpeMe-
HW, Nony4YaeM yHKLMIO pacnpefeneHns skcTpeMasbHbIX 3Ha4YeHU Ha GoNbLLIOM UHTepBane BpeMeHH

Flong term J short-term S v T) (V)dV : (F.2)

BenunuuHa SKCTpeMaJ'IbHOVI peakunn s, AN XenaeMmoro nepnoja nosTopeHuA Tr MOXET ObITb nony4yeHa us cnegy-
IOLLero paBeHCcTBa

1 T,
Flong-term (S’T):1_N, N=Tr. (F.3)

MpakTuyeckoe NpUMeHeHWe 3TUX popMyn MOXET ObiTb TUMMYHBLIM ANA AUCKPETHBIX 3HAYEHWIH CKOPOCTM BETpa.
Torga nonyyaem

Flong term S T sthort term (S [ Vk’ )pkv Pk = f(vk)AVk’ vln V1 e < VMS Vout' (F4)
k=1

Pacnpenenenune Fgp ot orm NONYYEHO MOATOHKON K SMAMPUYECKOMY pacnpefeneHunio

Fshort-term (Ski | Vk) =——, i="1.,n (F.5)

rae Sy; — i-e akcTpemarbHoe 3HaueHne BbIGOPKU U3 K- CKOPOCTYU BETpa;
I; — Sy; PaHr ny, 3KCTPEeMyMOB, NMofny4aeMblii N3 CKOpocTH BeTpa K.
Ana uccneposaHus, NpMBEAEHHOMO Aaree, CNeAyeT 3aMeTUTb, YTO 3KBUBANEHTHOE BbipaXXeHne AN ONUCaHNs M-
NMUpUYECKOro pacnpeenieHns Ha OCHOBE CYMMUPOBaHUS NPeCTaBIieHo BblpaXeHnem

m

1 ,
Fshort-term (Ski 1 Vi) = Eﬁl(sm - Ski)s i="%..n (F6)

TA€ MHAVKATOpHast YHKLMS /) NMeeT BhipaxeHne

I(x)= | (F7)

HasHadueHne MHAWKATOPHOW (PYHKLWM COCTOUT B TOM, YTOBbI UCKSIOUUTL BCE 3HAYEHUS, MEHBLUME UITN PaBHbIE S,
MOCKOMbBKY OHW MOTYT MOBMUATL HA 3MNMpUYECKoe pacnpeferneHne, UMes BeNUYUHY MeHee WNKu paBHylo s;; . Cneayert
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OTMETUTB, YTO Takoe oMnpeAerneHne MHAMKaTOpHOU dyHKUMK obecnednBaeT peanusauuio cobeITUA, WAEHTUYHOMO 3KCTPe-
ManibHOMY 3Ha4YeHMWI0 B COOTBETCTBUN C MPUHATLIM METOAOM.

F.3.3 JloKanbHble 3KCTpeMyMbl

Tenepb nony4nm Ans BoiGpaHHOro nHTepBarna HabnioAaeHnin T mobarbHele sKeTpemMyMbl pacnpefeneHnii Ha Manbix
WHTepBarax BpeMeHn U3 BeNUYUH n(V)-He3aBUCUMBIX NOKambHLIX 9KCTPEMabHLIX BEMIMYMH B Nepuogax BpeMeHu (no-
narasi, YTo 3KCTPEMYMbl MONMOXUTENBHEI, B NPOTUBHOM cny4yae, AOMNYCKaeTCA U3MEHUTL 3HaK)

Fshod-term (s |V'T) = Flocal(s IV; T)n(V). (F~8)

DyHKLMA pacnpefeneHns Ha 6onbLIOM UHTepBane BpeMeHu onpeeneHa B cooteeTctBuu ¢ F.9, a BenmumHa akc-
TpeManbHOW peakuuu s, Ha paccMaTpuBaeMOM nepuoge NOBTOPEHUS CKOPOCTU BeTpa T, ycTaHaBnuBaeTca B COOTBET-
CTBUW C U3NOXEHHLIM B NpeabiAyLLEM NOANYHKTE.

JOMKHO 6bITb BLINOSTHEHO CTPOroe YCNoBUe, YTO N ABMAETCA CyvaiHbiM YACAOM, ANA KOTOPOro pacnpegerieHne
3aBUCKT OT V.

OpHako n, B cry4ae ero npuMeHeHuUs 4519 BETPOYCTaHOBOK, MMEET OrpaHU4eHHOe YUCNO Bapuaunii N0 CpaBHEHWIO
C €ero cpegHuM 3HaveHumeMm. CrepoBaTenbHO, 3aMeHa N ero CpeHUM 3HadeHUeM, HopManu3oBaHHbBIM No V, Kak aTo
cllenaHo Bbllle, SBAAETCA AOCTATOMHO TOUHLIM. [laHHoe AonyLieHne MOXET ObiTb NPUHATO, €Crk B NPUBEAEHHBLIX HIKEe
hopmMynax ucnosnb3yeTcs s — BeMUYMHAa, Npe/cTaBnsAloLWasn CKopocTH BETPa, KOTopkle BHOCAT HaubonbLLUWi BKIag B Benu-
YnHY paccMaTpuBaemMoit yaenbHON peakuun. OCHOBLIBAACH Ha JlaHHbIX AONYLWEHWsX, NonyYaem cnefylollue BolpaXeHuns

Vou
Fiong~term (S ,T) = | Fiogar (s IV:T)" F(V)dV/, (F9)
v:n
1 T,
Fiong~term (8 T) =1- 55 N==- (F.10)

F.3.4 SmMnupuueckne pacnpepeneHusi Ha GonblUMX UHTEpBanax BpeMeHu

CyLLecTBYHOT HEKOTOpbLIE NPeuMyLLecTBa Npu 06beAUHEHUN AaHHLIX, NOMTYHEHHBIX U3 BCEX CKOPOCTEN BETPa, U No-
cneaytolero nogéopa yHKUNM pacnpefeneHns Ans cKoMOGUHMPOBAHHbLIX AaHHbIX. OHUM U3 METOAOB, NPeAHa3HaYeH-
HbIX A4N1A 3TOro, SABMNAETCA BblMUCIeHUe AN Kaxgoro 6uHa cKopocTu BETpa psaga MOAENUPOBaHUA Ha OCHOBe (pbyHKLUK
pacnpezeneHus Beiibynna (Mnv MHOW NOAXOASLLER hyHKLMUK).

Nsims(Vi) = Niotar Pro P = IVIJAV), Vi S Vy < <V <V (F.11)

I/

Konb CKOpO MOAennpoBaHUA BbIMONTHEHbI U U3BIEYEHBI MaKCUMyMbl, BC€ MakCUManbHble 3HA4YeHUA, NONyYeHHble
N3 BCeX CKOpOCTeI7I BeTpa, 06beAUHAITCS B OTAENbHOE pacnpegeneHne n paHXupyrTca B COOTBETCTBUN C

__Fhi
e +1

Flong—term (Si) F=" Motar » (F12)

rae S; — aKcTpemaribHasi BenuyuHa i-it BeIGOpKM Mo BCeM CKOPOCTAM BETpa;
I; — S paHr cpean n BCex KCTPeMyMOB, MOMyHeHHLIX U3 CKOMBUHMPOBAHHOTO pacnpeaerneHuns.

OfHUM 13 NoTeHUManbHbIX He[OCTaTKOB AaHHOMO METoAa SABMSETCA TO, YTO AOMUHUPYIOLWME Harpysku, obycnos-
TeHHble BEICOKUMU CKOPOCTSAMU BETPa, MOryT UMETb 04eHb HEGOMNbLLOE YMCNO MOLENUPOBaHUIA, U3 KOTOPLIX HEOBX0AUMO
n3Bneyb Gomblune aKCTpemMarnbHble 3Ha4eHWss B XBOCTOBOW YacTu aMnMpuyeckoro pacrnpegeneHus. Obpalyasck K aTomy
Bonpocy, [OMNOoNHUTENbLHOe pacnpeferneHe Ha 6oMbLLOM BPeMEHHOM MHTEpBane MOXeT ObiTb BBIYUCIIEHO C MOMOLbIO
AONOSTHUTENBHbLIX MO,EleJ'II/IpOBaHI/IVI ana OnHoB CKOpOCTeVI BE€Tpa, UMEKLWNX HU3KYOD BEPOATHOCTb. [NonHoe BpeMAa Mo-
JenupoBaHua AN Kaxaoro 6uHa AOMXHO CNeAOoBaTb eCTECTBEHHOMY pacrnpefeneHuio ckopocTu BeTpa. Ho HekoTopoe
KONMU4YeCTBO HOBbLIX 3MMNUPUYECKNX pacnpe,qeneHMVl ana GonbLUMX nHTEepBaroB BpE€MEHN MOXET ObITb CdDOpMI/IpOBaHO C
MOMOLLbIO 3arpyXeHHbIX Cry4aiHelM 06pa3oM faHHbIX M3 BceX OMHOB, B KOTOPLIX MMeeTcs Gonbluoe KONMYecTBO Moge-
nupoBaHuid. MNocne Toro, kak byfeT cdhopMUPOBAHO HEKOTOPOE KONMUYECTBO pacnpefeneHnin Anst GonbMx MHTepBanoB
BPEMEHW, OHWU MOTYT ObITb YCPeHEeHbl C Lenbio NofyYeHns eauHCTBEHHON 0ObegUHEHHON OYHKLWMKU pacripefeneHus,
KOTOpasd MOXeT ObITb SKCTpanofimpoBaHa AnA nony4vyeHusa Honee HU3KoOro YPOBHA BEPOATHOCTHU.

F.4 Kputepuu cxogumocTu

F.4.1 OcHOBHble NoNoXeHuA

B cuTyaunu, korga BeTpoycTaHOBKa UCMBITHIBAET BO3LENCTBME SKCTpEMallbHbIX Harpy3oK, BaXKHOCTb pasfMyHbIX
CKOpPOCTEl BETpa U3MEHSETCH B 3aBUCUMOCTM OT Harpysku, kotopas Obina nofyyveHa akcTpanonsauuei. Hekotopele Ha-
rpy3ku, obycrnoBneHHble CKOPOCTAMM BeTpa, BrM3KMMK K HOMUHASBHOW CKOPOCTM BeTpa, NpeobnaaatoT, Apyrne — npeob-
NajaloT B 30He OTKIIOYEHUs UNK ANSA UHBIX CKOPOCTEl BeTpa.
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BaxHbIM ycrnoBmem obecrnedeHust cTabunbHOCTU faHHOro MeTofa ABNAETCA TLYaTenbHOe UCCeAoBaHNe NPOeKTUPOB-
LWurKom npeobnagatoLymx CKopocTeii BeTpa C Lenbto o6ecneqeHns BLINOMHEHNUS JOCTAaTOMHOMO KONMUYECTBa MOAENUPOBaHUIA.

AnsA kaXAaon cKopocTH BeTpa B UHTEpBane oT (Vg oy — 2 M/C) 10 CKOPOCTN OTKMIOUEHUsA HeoBXoMMO UMETL He
MeHee 15 MofenupoBaHuiA, a AN Kaxaoi CKOPOCTH BETpa, MeHblei (V, .y — 2 M/C), Heo6X0AMMO MONYYNTh LIECTb MO-
AenupoBaHuiA.

B kauecTBe fononHeHuns K TpebyeMoMy MUHUManNbHOMY YUCITYy MOAENMPOBaHUIA ANsi CKOPOCTE BeTpa B MHTEPBa-
ne oT (V44eqg — 2 M/C) 10 CKOPOCTU OTKIIOMEHMA AOMKEH ObITb TakkKe NPUMEHEH KpUTEpUii CXOAMMOCTU B COOTBETCTBUM C
7.6.2. PekoMeHyemMoe 4UCNO MOAENUPOBaHUA ONpeaensaeTca BblYMCIIEHMEM 1I0BEPUTENBLHOIO MHTEPBana Ans cyMMap-
HOM PYHKLUMKM SIMMMPUYECKOro pacnpeaerneHus. Yncno MogenupoBaHuii CHUTAETCst JOCTATOMHLIM, ECAIN ANS KaXA0ro Ao-
BepUTENbHOro HTepBaana ¢ WupuHon 90 % Ha 84 %-HoM dpakTUNe aMNUPUYECKOTO pacnpefeneHmns Harpysku rnobans-
HOro MakcUMyMa MeHee, YeM 15 % oueHku 84 %-Horo dppakTuns.

OTOT HTepBan MoXeT ObITb OLieHEH C MOMOLLbIO METOA0B 3arpy3ku [3], MeTogoM BuHOMUanbHOW oueHku [4], unn
OH MOXET BbITb BHYTPEHHE OL|EHEH KaK YacTb UCMONb3yeMOoro MeToga SKCTpanonsiLymu.

Ecnun akcTpemarnbHble 3Ha4YeHUsi Obinn nonyveHbl UHBIM METOAOM (HanpUMep, METOAOM MHOXECTBEHHBIX MaKCK-
MYMOB), KOTOpbIiA, B CpefjHEM, NPUBOAUT K MONYYEHUIO M 3KCTPEMYMOB NS Kaxaoro mMogenupoaHusa Ha 10-MUHYTHOM
WHTepBarie BpeMeHu, Toraa 84 %-Hulil ppakTune Heob6xoaUMOo 3aMeHUTL Ha p, rae

P’ = (0.8aym. (F13)

Kputepuit cxoquMocTu AomkeH 6biTb NPUMEHEH UHANBUAYASBHO K KaXA0MY pacnpefeneHuio Harpysku Ha KopoT-
KOM WHTepBarne BpeMeHu, Torfia Kak pacnpeaeneHne Ha 60nbLWOM UHTepBane BpeMeHU JOMKHO GbiTb NONY4YeHO, NCNONb-
3ysi o6bejuHeHNe AaHHbIX NO CKOPOCTSAM BETPa A0 NOAFOHKM, UMW BbINOMHEHWEM NOAFOHKN NapaMeTpU4eckoro pacnpege-
NEeHUA K aHHbIM, NOMYyYeHHBLIM U3 KaXA0W CKOPOCTMN BETPa, A0 06beAUHEHNS.

B npouecce, koTopblii BKrtoyaeT obobuieHWe, npegluecTsytolwee NOAMOHKE, SMNUPUYECKUe pacnpeaeneHns Ans
Harpysok Ha 6onblLLOM UHTepBarne BpeMEHU ¢ NocneayrwmM obbeguHeHnem Bcex GUHOB CKOPOCTU BETpa MOryT GbiTb
YCTaHOBMEHbI C UCTONb30BaHNEM aHaNOTMYHOMO KPUTEPUSI CXOAUMOCTH, KOTOPLIA Bbin NpeanoxeH Boille ANA pacnpege-
NeHUiA Ha KOPOTKMX UHTepBarax BpeMeHu.

[ns NpoBepKn CXOAUMOCTU Ha XBOCTOBOM y4YacTKe SMNUPUYECKOro pacnpeaeneHuns, BenudnHa dpaktuns, npu Ko-
TOPOM HanaraeTcst KpUTepUA CXOAUMOCTU, AOMKHa ObiTb BbILE BEAIMYUHBI PPaKTUNSA, COOTBETCTBYIOWEro N0GOMY KOH-
KPETHOMY «KomneHy» (4acTo HabrnojaeMoMy ABNEHWIO) B SMNUPUHECKOM pacnpeaeneHnn Ha 60nbLWOoM UHTepBane Bpe-
MEHW.

F.4.2 OueHka chpakTunsa Harpyskm

XenaeMblit hpakTunb Harpysku L, cOOTBETCTBYIOWMIA YCTIOBUIO HEMPEBLILLIEHUSI BEPOSITHOCTM P, OLiEHUBaEeTCs

cregyoLmm obpasom.

Ynopago41Baem Bce 3Ha4EHUSA Harpy3oK Mo BO3pacTaHuio Tak, uTto Sy < S, <. . < S, ANS M UMEIOLMXCA 3HaYeHNI
pesynsraToB MoAenuposaHwsa. CrneayeT 3aMeTUTh, YTO M JOMKHO ObiTb paBHO KOMMYECTBY MOAENUPOBaHUMA, B criyyae
NPUMEHEeHUA rnobanesHoro MaKcumyma. ,D,I'IH ntoboro YCTaHOBITE€HHOIo p HeO6X0,E|,I/IMO y6e,qv|Tbc;|, YTO MOXHO HaWTK Takoe
uenoe 4yucno i (rae 2 <ji<m), yuto

i1,

sps . (F.14)
m+1 m+1

HomkHo 6bITb 06ecneveHo Hammune AOCTaTOMHOMO KONMYeCcTBa 9KCTPeMyMoB m. [ns SToro cnepyer BbINOAHWUTb
[OCTaTOMHOE KOMMYECTBO MOLENMPOBaHUiA Tak, YTo6bl BhilLe NPUBEEeHHOE HEPaBEHCTBO UMENOo MeCTO W Yncno / 6bino
HaiigeHo. 3ateM cnegyeT BbINOMHUTL OLEHKY OPaKTUIA Harpy3ku BbIYUCNEHWEM NUHERHBIM WHTEpRonMpoBaHMeM cne-
ayrowum obpazom

Sp=Si4+lpm+1)—(i-NS; -S;—1), rRe 2<i<m. (F.15)

F.4.3 JoBeputenbHble rpaHuLbl
[oBepuTtenbHble rpaHuLbl oLeHuBatoTes Tak, YToObl 90 %-Hblil JOBEpUTENBHLIA UHTepBan 84 %-Horo gpakTuns

Sp g4 COOTBETCTBOBAN YCMOBUIO

Shan0 05 — Sq aa-
0,84,0,05 ~ 90,8405 _ 0.15. (F.16)
So,84

NHTepBan <§0 84:0.05- 50 840 95> npeacTaBnAeT xenaemblii 90 %-Hblit AoBepUTENbHLIA UHTepBanN.

F.4.4 OnpepeneHue goBepuUTenbHbIX UHTEPBaNoB MeTOAOM 3arpy3ku
Mpu ncnonb3oBaHun Ans GOPMUPOBAHNUA AOBEPUTENbHLIX MHTEPBANOB NPOLIEAYPbI 3arpy3Kku, U3NOXKEHHON B
[3] n [7], BHauane GepeTcs NepBUYHLIN HAGOP AaHHbIX Ha P rMOGanbHbIX MaKCUMYMOB (M4, My, Ma, My, Mg, ... mp)
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U NOBTOPHO CNy4aiHbIM 06pa3oM BbINONHAETCA NepesbIOopka ¢ 3ameHow Ans popMupoBaHusa Hosoro Habopa (m,,
my, My, My, Mg, ... mp) MnK 3arpy3ka nepesbiOOpPKM TAKOTO XKe pa3Mepa, YTo U NepeoHavanbHbIN obpasel,. Cneagyer
3aMeTUTb, YTO 3arpy3ka nepeBbLIOOPKU A0MKHA ObITb COCTABNEHA U3 MOBTOPSIOLWMXCA BENUYUH U3 NEPBOHAYANLHO-
ro obpasua, AnA Kaxaoi nepesbiOOPKU AaHHbIE BLIGMPAIOTCA Cy4YainHbIM 00pa3om ¢ 3amelleHueM. MNpoueaypa no-
BTOPSIETCA 40 T€X NOp, Noka He CHOPMMPOBAHO GONbLLOE KONMUYECTBO N, 3arpyKeHHbIX nNepeBbIGopok. M3 kaxaoro
13 3TMX HABOPOB AaHHbLIX P OTAENLHO MOXKET BbITb NONyYeH 84 %-Hblil HpaKTUNb.

N3 atux N, oueHok cocrasnsietca Habop (/.h.lz./4.l5...1yp), HOBEPUTENBHLIE UHTEPBATLI MOTYT ObITb
onpeaesneHbl 0GbIMHLIM METOAOM YNOPSiA04EHMEM AaHHbLIX. DTN UHTEPBAsbI 3aTeM MOryT ObITh NOACTaBMNEHbI
B yncnuterb BbipaxkeHua (F.16). OueHka 84 %-Horo ppakTuns, nony4YeHHOro M3 nepBoHavanbHbIX AaHHbIX,
npeacraenser 3HaMmeHartenb BblpaxeHus (F.16).

Ons BbINOMHEHUS HAAEXHOW OLEHKW AOBEPUTENbHbLIX FPaHML, MOXET ObiTb JOCTATOYHLIM BbIMNOMHUTL
He meHee 25 3arpysok nepesblbopok. OaHako GonbLlee konuyecTso, bnuskoe k 5000, npuBoauT k Gonee Ha-
OEXHbIM OLieHKaM.

F.4.5 [loBepuTenbHble UHTEpBarnbl, OCHOBaHHble HAa GUHOMMANBLHOM pacnpeaeneHuu

OnpegerneHve AoBepUTENbHbLIX MHTEPBaNoOB METOZO0M BUHOMMWanbHOro pacnpegenenus ([7]) B BeIMUCIUTENEHOM
OTHOLUEHUN MEeHee €MKO, YeM BblHUcnAeMble METOAOM 3arpy3ku. OTa 3KOHOMMUSA nony4yaeTca 3a cyeT Ta6ynv|poaaH|/|H
napameTpoB AnNA BbIMUCNEHUA BUHOMUHAaNbHBLIX AOBepuUTEsibHBIX UHTEpBanoB, YTO AaeT pesynbrat Ana BOonblUMHCTBA
06bIYHbIX Cry4aeB.

Tabnuya F1 — MapameTpbl, Heo6xoAUMbIe AN YCTAHOBNEHWUS [OBEPUTENbBHBIX MHTEPBANOB METOA0M BUHOMUanb-
HOro pacnpeaeneHns
Ana 90 %-Horo foBepuTenbHOro UHTepBana 84-HOro NPOUEHTMNA Harpysku
Yucro MoaenupoBaHuii Kk* I A B
15 9 14 0,50 0,32
16 10 15 0,27 0,19
17 1 16 0,1 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

MNapameTpbl Tabnuubl F.1 MCnonb3yloTcA B NPOEKTHLIX pacyeTax, KoTopble COCTaBNEHblI C YYETOM obecneveHus
90 %-Horo foBepuUTENbLHOrO UHTepBana Ana 84-Horo npoueHTMNs 10-MUHYTHOrO Makcumyma. NMpoeKkTHoe ypaBHeHUe Mo-
XeT ObITb 3annucaHo cregyoum obpasom:
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roe /* k* A v B UMelT 3Ha4YeHus, NpuBefeHHble B Tabnuue F.1 B 3aBUCUMOCTMW OT YWCa BbINOSTHEHHbLIX MOAENNPOBaHUNA,
a Xp, X(pays X X(kaqy» MONYHEHbI N3 YNIOPAAOHEHHBIX CMOAENMPOBAHHEIX 3KCTPEMyMOB. Pesynesrathl
JaHHoro pacyeTa A0MKHbI ObITh BB eHbI B ypaBHeHUe (F.16) A4na NpoBepKu yCroBus CXoaUMOCTH, rae

So,84:0,05 — So0,84,0,05 = X1 — Xi- (F.18)

F.5 O6patHblii MeToA NO NepBoMy NpUBNUXKEHUIO

AnbTepHaTMBOW TpaguUMOHHBLIM METOLaM SKCTPanonALUMn ANUTENbHO JEACTBYIOWMX Harpy3oK SABMAETCA UCMOMb-
3oBaHne Metofa (Inverse first-order reliability method (IFORM)). B gaHHoM MeToge MofenupoBaHue TypOyneHTHOCTU
U peakumit HarpysoKk ans ycnosuii HMT. [Ina ckopocTeit BeTpa B MHTepBane (V,geq— 2 M/C) 4O CKOPOCTU OTKIIOYEHUS
[OMKHO BbITb BBINOMTHEHO HE MeHee 15 MogenupoBaHUin. 3aTeM formKHbl ObiTb YCTAHOBMEHLI CKOPOCTM (CKOPOCTL) BETPA,
KOTOpbIe BbI3bIBAOT CaMble BbICOKWE Harpy3ku (Harpysky). SkeTpanonsauvs dyHKLWA pacnpeaeneHns Ha Manbix UHTepBa-
nax BpEMEeHW K YPOBHIO BEPOSTHOCTM, cornacoBaHHbiM ¢ 50-NeTHUM NepUoAOM NOBTOPSEMOCTU Harpy3sku, laeT Harpysky,
BO3HMKalOLLYO OAWH pa3 B 50 neT v B AancHellleM UCNonL3yeTes B pacHeTHOM crydae MNMCH 1.1.

KpuTepuii cxogumoctu anst IFORM aHanoruyeH npyMeHsemelM B pyrux MeToAax aKCTpanonsLun, oTnndnem se-
nsieTcs HeoBXoAWMOCTb OLEHKW 10BEPUTENbHbLIX MHTEPBANOB ANA hYHKUMIA pacnpefeneHns Harpysku, BO3HUKaoLWen ot
YCTaHOBMNEHHbIX BaXHbIX CKOPOCTEN BETPa (4acTo TOMbKO ANSA €4UHCTBEHHON CKOPOCTH).

Teopuss npMMeHeHnsA obpaTHoro Metoga no nepsomy npubnumxkeHuto (IFORM), koTopblii 0CHOBaH Ha npeobpa3soBa-
HUKM cryyaiHbIX PU3NYecKnX NepemMeHHbIX K CTaHAapTHOMY HOpManbHOMY pacnpeaeneHuio cnyvyainHbiX nepemMeHHbIX [8],
XOPOLLO ONUcaH B NpuMepe [9] U MOXET NPUMEHATLCS ANA OLEHKU pacnpeAeneHnit Harpy3ok BETpOyCcTaHOBOK Ha 6onbLumnx
WHTepBanax BpeMeHu Ans ycnosuii HMT.

MpumeHeHue meToga IFORM Ans aKkcTpemanbHbIX Harpy3oK BETPOYCTaHOBKU COCTOUT B BbINOMTHEHNUU CneaytoLmx
Liaros:

a) BbINOSHUTL 15 MogenupoBaHnil 4nA GUHOB CKOPOCTM BETPa B MHTEpBAane (V,eq— 2 M/C) O CKOPOCTM OTKMIGUEHUS,

b) BEIAENUTL BUHBI, fatoLe Hanboree BbICOKME 3HAa4YEHUS! MakCUMYMOB;

C) YIyULLUMTb pe3ynbTaThl MCCIEA0BaHMUA BiNONHeHUeM Apyrux 15 mogenuposanuii ana GUHOB, NONyYeHHbIX B LWare b).

MOBTOPHO BbIAENUTE AOMUHUPYIOLLME NPOEKTHLIE 3HAYEHUA CKOPOCTeW (CKOPOCTU) BETPa V¥, KOTOPLIE Bbl3biBAIOT
camoe BornbLLUOe HarpyxeHue.

Y6eAnTbCA B JOCTATOMHOCTU KOMUYECTBA BBINONHEHHLIX MOAENMPOBaHUIA ANA aKTyanbHbIX CKOPOCTEWH (CKOpoCcTH)
BeTpa no cobntogeHunto ycrnoBus He npesbilwenuns 15 % ouyeHkn 84 %-Horo pakTUnsa 4oBEepUTENLHBIM UHTEPBasioM LUMPU-
Hoit 90 % Ha 84 %-HOM hpaKTUNEe SMNUPUYECKOrO pacnpeaeneHns Harpy3ku rnobanbHbIX MakCUMyMOoB.

d) BBINONHUTL @aHanu3 Ans KOPOTKUX UHTEpBarioB BpEMEHWU TONbKO AnsA 6uHOB (OMHa), YCTAaHOBMNEHHOIO B Ware C).
TpebyeMmblii hpakTuib pacnpefeneHns Harpyaku Ans 3Toro 6MHa BLIBOAUTCA W 3aBUCUT OT 3HAYEHUS YPOBHA BEPOATHOCTU.

Ncnonkays dyHkyuto Panea CDF, Buuncnstor Uy = (I)‘1[Fv(v*)].

BepoATHOCTL NpeBbllleHns B TeueHne 10 MuH oauH pa3 3a 50 neT py = 3,810, 4To COOTHOCHUTCS C B =495

)%

PelwnTb ypaBHeHne U, = [[32 - U12] .

BbluncnuTb thpakTunb Harpysku Pg = &(U,), Tabnuua F.2.
AnnTenbHo feiicTBytoLan Harpyska SBNAeTCA ppakTunem Pg pacnpeaeneHnsa ckopocTu BeTpa B GuHe v* Ha Manom
VHTepBane BpemMeHu. [na AoCTUXeHUs noaxoasiiero ¢ppakTuna MoxeT noTpeboBaThcs BLINONHEHUe SKCTpanonsALum.

Tabnuuya F.2—BepoATHOCTb NPEBLILLIEHUS KpaTKOBPEMEHHBIMW Harpy3kamu kak pyHKLMA CKOPOCTU BETPa Ha BLICOTE
OCU BeTpoKoneca ANs pasnUYHbIX KNaccoB BETPOYCTaHOBOK NpW ucnons3osaHun metoga IFORM

v* m/c 1 - Pg, knacc | 1= Pg, knacc I 1 - Pg, knacc lll
5 5.77 E-O7 4.74 E-07 4.16 E-07
6 3.85 E-07 3.72 E-07 3.73 E-07
7 3.87 E-07 414 E-07 4.55 E-07
8 5.13 E-07 5.93 E-07 7.02 E-07
9 8.50 E-07 1.05 E-06 1.33 E-06
10 1.71 E-06 2.25 E-06 3.03 E-06
11 4.14 E-06 5.79 E-06 8.24 E-06
12 4.83 E-07 414 E-07 3.81 E-07
13 3.71 E-07 3.80 E-07 4.07 E-07
14 452 E-07 5.22 E-07 6.22 E-07
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OkoHYyaHue mabnuupi F.2

v* Mm/c 1 - Pg, knacc | 1 - Pg, knacc |l 1 = Pg, knacc Il
15 7.66 E-07 9.73 E-07 1.27 E-06
16 1.71 E-06 2.37 E-06 3.37 E-06
17 4.93 E-06 7.41 E-06 1.14 E-05
18 1.81 E-05 2.95 E-05 493 E-05
19 4.32 E-07 3.85 E-07 3.71 E-07
20 3.81 E-07 414 E-07 473 E-07
21 5.64 E-07 7.02 E-07 9.10 E-07
22 1.23 E-06 1.71 E-06 2.48 E-06
23 3.72 E-06 579 E-06 9.31 E-06
24 1.55 E-05 2.67 E-05 4.76 E-05
25 8.80 E-05 1.68 E-04 3.34 E-04
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MpunoxeHune G
(cnpaBouHoe)

PacueT Ha yctanoctb no npasuny MaitHepa ¢ 3KkcTpanonsuuei Harpy3ku

G.1 Pacuet Ha ycTanocTtb

YcTanocTHoe paspyllueHue HacTynaeT B pe3yrnbsraTe HakomnmeHHOro NoBpexXAeHNs!, BbI3BaHHOro Bo3geicTBmeM ne-
peMeHHLIX Harpy3ok. C 9TON TOYKW 3peHUs MPOLECcC YCTanocTh pasBUBaETCs B pesynkrate npupalleHns NoBpexaeHus,
KOTOpOe CrieAyeT M3 KaX[oro rMcTepe3vCHOro LiMKMa HarpyxeHwsl, NPpeAcTaBlNeHHOro Ha Auarpamme HanpsxeHue-ge-
dhopMaLma ans paccMaTpuBaeMoro cedeHus. Takum o6pasoMm, Ha BPEeMEHHOI AnarpaMMe HarpyXeHUsi KaXA0oro ceHeHns
KaX[OoMy foKarnbHOMY MakCUMyMy COOTBETCTBYET NOKanbHbIA MUHUMYM, YTO COCTaBAET MOMHbLIA LMKIT (pacHeT uukna
METOAOM AoxaeBoro notoka, cM. Matsuishi n Endo, 1968, unu Dowling, 1972). Kaxgblil U3 3TUX UMKIOB XapaKTepusyeTca
NapHeIMU 3KCTpeMarnbHbLIMU BENUYMHAMU (MW, SKBUBANEHTHO, aMNIIUTYAOW U CPeLHUM 3Ha4YEeHUEM, TO €CTb PasHOCTbIO
Mexay ABYMS NapHbIMU 3KCTpeMarbHEIMU 3Ha4EHUSMUN LKA U CPEAHUM 3HaYeHneM Lukna). Ecnu npuHsaTs gonyLueHue,
YTO NPOLECC HAKOMIEHNS MOBPEXAeHUS NOAYUHAETCA NMMHENHON 3aBUCMMOCTM U ANS KaXKA0r0 LMKNa HOCUT He3aBUCUMbIN
xapakTep (Palmgren, 1924, n Miner, 1945), Toraa nonHoe nospexgeHve, D, MOXHO Bblpa3MTb1)

1
D:zi'N(Si)’ Y

rae S;— AnanasoH Harpysku Ans /-ro LuKkna;
N (.) —4mncno umknoBs [0 pa3pyLUeHUs NpU NOCTOAHHON BENUYUHE aMNANTYALI HAarpyXXeHUS ¢ AUana3soHoM, 3aJjaHHbIM
aprymeHToM (T. e. — kpuBasa S-N). MNMpeanonaraetcsy, YTo NOKaNbHOE HaNPSXKEHUe B MECTe paspyLUEeHUs nu-
HelHO CcBSA3aHO ¢ BENMMYUHON Harpysku. Kak npaBuno, ANs pacyeta Ha yctanoctb kpusasa S-N, otobpaHHas
AN NPOEKTHOro pacyeTa, MMeeT 3ajaHHyo BEPOATHOCTb BbKUBAHUA (4acTo 95 %) n ypoBeHb OCTOBEPHOCTU
(4acto 95 %), KoTOpble YYUTLIBAIOTCA MPU MOCTPOEHUN KPUBOIA HA OCHOBE 3KCMEePUMEHTanNbHLIX AaHHbIX ANA
KOHKPETHOro matepuana. Takum o6pasoM, NICKOMBbIA MUHUMATbHBIW YPOBEHb HAAEXHOCTU MOXET OXUAATLCS,
Korga cyMMapHoe MoBpexgeHne JOCTUTHET eAUHULIbI.
B npouecce akcnnyarauum BAY ncnbiTeiBaeT 601bLLI0E KONUYECTBO NMEPEMEHHbBIX LIUKNOB HarpyXXeHUs, ABNAoLmnx-
CA pesynkTaToM W3MEHEeHWi NapaMeTpoB BETpa B WUMPOKOM AuanasoHe. [TosToMy npu nNpoeKkTUpoBaHWU cnefyeT pac-
CYUTaTh CNEKTP HarpyxeHus. Hanbonbumne LUMKNLI ANA 3TOTO CNEKTPa AOMKHbLI ObITb NMONyYeHbl HAa OCHOBE JOCTOBEPHOMO
COOTBETCTBUSA faHHbBIM, NMOTYYEHHBLIM B NPOLEcce MOAENUPOBAHNA UMW UCNBITAHUA, NPOAOIPKUTENBHOCTE KOTOPLIX 3HAYU-
TellbHO KopoYe, YeM Cpok cnyx6bl BAY. [AnA kaxaoro pexuMa BeTpa, MOXHO NPUHATL, YTO NPOLIECC Harpy>XeHUsi Mogenu-
pyeTca cTaymoHapHbIM BEPOATHOCTHBIM NpoueccoM. Takum o6pasoM, oxuaaemMoe NoBpexaeHUe Npu 3agaHHOR CKOPOCTU
BeTpa V 1 onpegeneHHoro nepuoga sBpeMeHu T 6yaet onpefeneHo:

(s|v.7)
E(D|V.T)= j—lds (G.2)

rae Ng{(S|V,T) — cnekTp KpaTKOBPEeMEHHOTO HarpyXeHus, onpeaeneHHbli kak (yHKUNA NNOTHOCTN ANS ONpeaeneHHoro
Yyucna LuvknoB. B sTom cnyvae, oxugaemoe YACNO LUKNOB B N06OM UHTEpBane AnanasoHa HarpyxXeHus
(S4,Sp) B TeueHue nepuoaa BpeMeHn T onpeaenseTcs:

SB
j nsr (S\V.T)S.

Sa

OnpegeneHne 0XWLaeMoro NoBpeXAeHUs, HaKONMEHHOTO B pe3ynbraTe BO3feNCTBUA HOpMasibHbIX aKcnyaTaum-
OHHBIX Harpysok B TEYEHWE BCEro cpoka IKCMnyaTaLuu, Nony4aeTca pacllMpeHeM BpeMeHHOro MHTepBana Ha nofHbli
CPOK 3KCMIyaTaLuu U UHTErpupoBaHUeM Mo Auanas3oHy CKopocTel BETpa, COOTBETCTBYIOLLIUX PEXUMY NPOU3BOACTBA 3HEP-
rMu. B peaynkraTte nony4aeM BeipaxeHue:

g Vou o Ve svr
E(p) = etme | E{(OV.T)p(v)aV = Lifetime I "ST l p(v)dev, (G.3)
Vv, v, 0

in in

rae p(V) — cyHKLMS NNOTHOCTM BEPOATHOCTM ANIA CKOPOCTU BETPA Ha BbiCOTe OCH BETpoKomneca AN cTaHAapTHbIX knac-
coB BOY, onncaHHbIX B 6.3.1.1.

1) C yenblo 0BnerYeHNs M3NOXEHUSI U3MEHEHUEM YPOBHS Harpyaki, COOTBETCTBYIOLLE cpeaHel TouKe Kaxaoro
LmKna, npeHebperatot. [JaHHoe orpaHudeHne BYAeT ycTpaHeHo nosgHee, KOrda pesynsrar koneGaHns YpoBHSA Harpysku B
cpefHel Touke Lmkna ByAeT yuTeH 3aMeHOi Ha 3KBUBANEHTHBIA LMK HarpyXeHus.
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CneKTp HarpyxeHusi ANs ANUTENbHO AENCTBYIOLMX Harpy30K UMeeT BUA!

Lifetime "
nr (s):T | nsr(S\V.T)p(v)aV, (G.4)
vm
Torga
Tnr(S)
E(D)= [-LL2gs. (G.5)

Ha npakTtike BO MHOMUX criydasix yao6HO pa3fenuTb Auana3oHbl BENUYUH Harpy3oK U CKOPOCTel BeTpa Ha oTgenb-
Hble NOArpynnbl — BeIGOpKK. B aTOM cnyvae, oxugaemoe NOBpexAeHUe MOXET BbITb annpoKCUMUPOBAHO:

E(DY~Y (G.6)
©)= 25,

FAe Ny — OXUAGEMOE YUCTIO LIMKIIOB HAarpyXeHUs B Te4eH!e Cpoka SKCrryataLm B j-it BbIGOpKe CKOpOCTH BeTpa k-it —
BbIGOpPKE BEMUUUHLI HArPY3KY;
S — BeNnU4MHa, COOTBETCTBYIOLLAS LIGHTPY K-t BEIGOPKM BeNUuMHBI Harpysku. OTcroaa:

AV, AS,
\/j+ % S+ %

njk = w j ngr (S|V,T)p(V)deV, (G?)
v/ 5By

rae AV, — wmnpunHa j — BbIBopkM ckOpocTU BeTpa U AS, — UMpnHa K-/ BLIGOPKK Harpysku.
YeT AaHHbIX pe3ynsTaToB U TpeboBaHWid 7.6.3 B OTHOLUEHUN UCMONb30BaHUs KoadduumeHToB 6esonacHocTu Ang
Harpysok, faeT BblpaXKeHue AN pacyeTa no npefensHon ycTanocTHOW NPOYHOCTH:

°n (S
[ Oys 1, G8)
o N(¥s)
rae Y = Y'Y ¥, — NPOM3BEfEeHNE BCEX TPEX MaBHLIX NapumanbHeX kKoadhduumenTos 6630nacHOCTM ANA HarpysoK, Mare-
pyUanos 1 NocneAcTBUIA OTKasa COOTBETCTBEHHO. B AUCKpeTHON dhopMe 3TO BhipaxeHue npuobpetaet
BUA;

Mk <1. (G.9)
2N(1S,)

[ns Bcex cny4vaes, Korga CyllecTBeHHOE MOBpeXAeHUe Nponucxoaut 6onee YeM B OQHOM Cny4ae HarpyxeHus ua
Tabnuubl 2, 40NN NOBPEXAEeHUs BLIYMCIAIOTCA A11A BCEX CIy4aeB HarpyXXeHUs, UCNonb3ys NeByIo YacTb BbipaxeHus (G.9).
CyMMa BblMUCNEHHBIX AONei AoKHA ObITb MEHbLLE UMW paBHa efuHULE.

MU3naraemblit MeTog A0 3TOro MOMEHTa npeHebperan UsMeHeHUeM BENUYUHBLI CPEAHEro 3Ha4YeHUA Kaxaoro Luukna
HarpyxeHus. OAWH M3 NpOCTLIX CNOcoB0oB, NO3BOMSIOLUX Y4ECTb 3TO USMEHEHMe, COCTOUT B TOM, YTOObI paccuuTaTtb
3KBUBANEHTHBIA LIMKIT HarpyXXeHuUsi, UMeloLLniA (PUKCUPOBaHHYIO BENINYNHY CPEAHEro 3HaYeHUS LMKNa HarpyXeHus u Bbl-
3bIBAOLLUIA TOYHO TaKoe Xe noBpexzaeHue. B aToM cnyvae, nospexaeHue B pesynsrate BOCNPUATUA 3KBUBANEHTHOrO
LMKNa ABNAETCA TOYHO TaKUM XKe, KaK U B pe3yrbraTe LMKIIOB C NEPEeMEHHBIMA CPEeAHUMI 3HaYeHUAMU. TakuMm obpasom,
paspylweHune Npon3onuaEeT (B cpefHeM) AN TOro Xe CaMoro Yucria LUKNoB ¢ MOCTOAHHON aMNNUTYA0M 3KBUBANEHTHOIO Lin-
KNU4YecKoro AnanasoHa Seq, Kak WU Ans UMKIToB B Nio6OM JaHHOM LIMKNUYECKOM uanasoHe 1 ¢ noboil cooTBeTCTBYIOLLEi
BENUYUHOI cpefiHero 3Ha4yeHus. Ecrnn 0603HaunThL ceMbio KpuBbIX S-N ANSA nepeMeHHbIX cpefiHuX 3HadyeHun — N (S, M),
TO ypaBHEHUE SKBUBANEHTHOIO MOBPEXAEHUS

N(Seq,Mo) = N(S,M) (G.10)
peliaeTca aAns Seq Npu 3afiaHHbIX BenuuuHax S, M n BbIGpaHHO# NOCTOSHHON BEfIUYMHE CPEAHEro YpoBHA LuKna M.
B mMatematuyeckux TepMmUHax aTo MOXET ObITb MPeACTaBNeHO Kak:

Seq = N'1(N(S,M),M0), (G.11)
rae obpaTHas (pyHKLMA OTHOCUTCS K NEpBOA NepeMeHHOR dyHKuuu, N, AaHHOM BO BTOpOii NepeMeHHol. Kak npasuro, My
BblbMpaeTca Tak, YTobbl AaTb BENMMUYUHY R (OTHOLLEHWEe MaKCMMarbHOW Harpysku K MUHMMarbHO Harpyske) Ans 3KBuBa-

JIEHTHbIX LUKITOB Harpy>eHus, KoTopbleé HaxogATCA B cepeanHe Juana3oHa BEJIMYUH, B3ATbIX HENOCPEACTBEHHO U3 AaH-
HbIX Harpy>xeHuA. Yacto I'Ipl/leMJ'IeMOVI BENMMYMHON ABNAETCA BeNUYnHa cpenHeVl Harpysku, y‘-II/ITbIBa}OLL[eﬁ BCe CKOpPOCTHU
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BeTpa U3 paboyero gnanasoHa. [ins 6onblUMHCTBA criydaeBs, Koraa kpueble S-N onpegeneHbl aHanUTUYecku (Hanpumep,
CTeMNeHHble UMK IKCNOHEeHLUanbHble 3aBUCMMOCTH), AManasoH 3KBUBASNIEHTHOIO LKNUYECKOTO HarpyXeH1sl Nerko BblMUc-
naetcs. Ecnn gnanasoH ctaHoBUTCS BONLLUUM, TO HEOBXOAUMO NPOSBUTE BHUMATENLHOCTL. B 3aBUCMMOCTM OT BEMUYUHEI
CpeAHero 3Ha4YeHns LMKna MakcumarbHas Wnu MUHWMarnbHasi BEMMYUMHA Harpysku Ans AaHHOrO LMKa MoXeT npubnu-
3UTbCA K BEMUYMHE CTAaTUYECKON NPOYHOCTU. B 3TOM cnydae npocTas BoicokovacToTHas kpuBas S-N MOXeT cTaTb Henpu-
emnemoit. Kpome Toro, Ans BenuYuH ¢ 6onbLLMMU AnanasoHaMn MECTHLIE HanpsikeHUst unu gedopMans MoryT nepeitu
OT JJOMUHUPYIOLLIErO COCTOAHUS CXKaTUe-CXXaTUe UNN pacTsKeHUe-pacTsXKeHNe K COCTOSIHUIO pacTsPKeHUe-cxxaTme, KoTo-
poe MOXET UMETb UHOE aHanuTU4ecKkoe npeacTaeneHue kpuson S-N. BaxHO ucnonb3oBaTb NpaBMIIbHYIO 3aBUCUMOCTb
S-N ana onpegeneHus JuanasoHa 3KBUBaNeHTHOro Lnkna. BHavane ana gaHHo BpeMeHHO guarpamMmmbl onpegensiorcs
LiUKITbl MO METOAY A0 EeBOro notoka. 3ateM BblYUCNAETC paj 9KBUBaANIEHTHLIX LIMKITOB C MOCTOSAHHLIM CPEAHUM 3Ha4YeHU-
eM uuKna (Ha ocHoBe NpaBuIibHO BelBpaHHEIX 3aBUcUMocTel S-N Ans Kaxzoro Bua LUMKNOB HarpyxeHus). HanbHeiiwasn
OLieHKa pacripefeneHmnii 3TUX aKBUBANEHTHBIX LUKIOB AAeT HOBbLIA 3KBUBANEHTHbIA CNEKTP KpaTKOBPEMEHHOIO Harpyxe-
HUA. [TonyveHHbIA HOBLIA CNEKTP UCMONb3yeTeA AMA NOACYETa YUCNA LMKIOB, UCTIONb3yeMbIX AN onpefeneHus Aonei
NoBpexXAeHNsa AN Kaxaon BoIGOPKM HarpyXXeHWs U CKOPOCTW BeTpa. MaBHoe NpenMyLLECTBO JJaHHOTO MeTofa COCTOMUT B
TOM, YTO OLieHKa 3KBMBANeHTHOro CnekTpa SBMAETCA cTaTUCTUYeckn Gonee ACHOM, YeM NPoCNeXMBaHWe ypoBHE cpef-
HUX 3Ha4YeHUi KaK He3aBUCUMON NepeMeHHoR. MNMonyYyaemoe npenMyLlecTso o6ycnoBneHo TeM, UTO cepefiuHbI BLIGOPOK B
3TOM MeTofje OTAENLHO He OTCNEXUBAKTCS, U BONBLLUMHCTBO LIUKNOB HArPyXXeHUA pacCHUTLIBAETCH HAa OCHOBE TUMUYHbIX
BpeMEHHbIX P 0B N3MEPEHHbIX Harpy3oK Ans KaxAon BEIBOPKU Harpyskn W CKOPOCTU BeTpa.

HononHuTenbHbIM NPaKTUYECKUM Pe3yrnsTaToM, BOSHWUKAOWMUM NpU onpeaeneHnn KpaTkoBpeMEHHOro cnekTpa Ha-
rpyxeHus, sBnseTca nonyveHne SonbLIOro KonM4ecTBa ManeHbkUX LMKNOB, ONPeeneHHbIX METOAOM AOXAEBOro NOToKa.
OTN ManeHbkue LKLl MOTYT YacTo BCTPEYATLCH B COCEAHUX NO BPEMEHW TOYKaxX, NOSTOMY MeXAy HUMU MOXET BbITb
ycTaHoBMeHa cBA3b. ManeHbkue LMKl MOTYT Takke UckaxaTb hopMy aHanUTUYECKON annpokcuMaLMmu XBocTa pacnpe-
Aenenus. MNMoaToMy Npu annpokcUMaL|Mi XBOCTa KpaTKOCPOUHOro pacnpefeneHnsa peKOMEHAYETCA paccMaTpUBaTh TONBKO
LMKl BblLLE NOPOroBoOM BeMUYUHbI. [NoporoBas BenuvnHa ¢ HauMeHbWNUM 95-HblM NPOLEHTUNEM OBLIMHO AaeT Xopolune
npakTuyeckne pesynsrathl. [ToHWXeHUe NOPOroBol BENMUYUHLI MOXET BbITb ONpaBAaHo, €CNU ManeHbkne Lkl 6binu uc-
KItoYeHb! UNK, ecrn yBeNMYeHHoe YUCNO AaHHbIX, UCNonb3yeMblx A5 oTo6paxeHUsa npouecca, kak 0XuaatoT, NpuBeaeT K
CYLLECTBEHHOW AOMOSTHUTENBHOR CTAaTUCTUYECKOW HaZEXHOCTH.

[nAa npakTM4Yeckoro NpUMeHeHWs1 Npu NpoekTUpoBaHuM BOY HeobxoaumMo onpeaenuTt 3KBUBANEHTHLIN CNEKTP Kpa-
TKOBPEMEHHOrO Harpy>XeHus oT CMOAENWPOBAHHbLIX AUHAMMUYECKMX [aHHbIX, @ 3aTeM BbMUCAWUTL HaKONNEHHOoe B Nepuoa
sKkcnnyatayum nospexgerne. OanH N3 METOA0B BbINOMTHEH WA STOI 3a4a4u AOJKEH COOTBETCTBOBATL CReAyoLeMY NOPAAKY:

- BbIbpaTb 6a30BLIN CpeAHUIA YPOBEHb Kak CPEefHIO BEMUYMHY YPOBHS HarpyXXeHUsi, YYUTLIBAIOLLYIO BCE CKOPOCTH
BETPA;

- U3 Nony4YeHHbIX MOAENUPOBAHNEM AaHHBLIX ANA ONpeAeneHHO CKOpOCTW BETpa M3BMeYb MocrnefoBaTeflbHOCTb
roKanbHBIX MakcUMyMOB U MUHUMYMOB. MocnegoBaTenbHOCTU NOKaNbHBIX MAKCUMYMOB 1 MUHUMYMOB M3 MOBTOPSAIOLLUX-
CS BpeMEHHbLIX PAAOB AN TeX Xe caMblX PEXUMOB BETPa pekoMeHAYeTeA 06beAUHNUTL B OAWH PSAA,;

- onpefennTb BEMMUUHY AUanasoHa U cpefHee 3HaYeHne Lukna ANns Kaxaoro CMOAENUPOBAHHOMO LiMKNa Harpyxe-
HWS METOAOM [OXAEBOIo NOTOKa,

- onpeaennTb SKBMBArEHTHLIA AUanasoH ANA KaXAOro LWKNa HarpyXeHus OTHOCUTENbHO BbiGpaHHoro 6asoBoro
YPOBHS CpeAHero 3HayeHus LKna,

- ONpefennUTb aHanNUTUYECKOe BblpaXKeHUe, COOTBETCTBYIOLEE BEPOATHOCTHOMY pacnpeAeneHUto 3KBUBaNeHTHbIX
UMKNOB ANA cnydvas KpaTkocpodHOro HarpyxeHus Fg{S|V, T) AN AaHHbIX Bbllle HasHa4YeHHoro nopora. OnucaHue oa-
HOro U3 MeTogoB nopbopa aHaNUTUYECKOro BEIpaXeHUA AN pacnpepeneHns MoxeT 6biTb HageHo B paboTax Mopuap-
M n Xonnes, 2003. [1ns BeibpaHHOro Tuna pacnpeaeneHns AomkHa 6biTb NpoBepeHa cTeneHb TOYHOCTU COOTBETCTBUSA
DaHHbIM 1 JOCTaTOMHOCTE Habopa AaHHbIX ANA BbINONHEHNA HA[EXHOW OL|eHKU NMoBeAEeHNs XBOCTa pacnpeaeneHns no
CPaBHEHWUIO C UMEIOWUMMUCSA AaHHbIMK,

- onpeaenuTb oXuaaeMoe YUCNOo LUMKIOB B Kaxaoi BeIGopke B Te4eHUe cpoka cnyx6bl, ICNONb3YA AaHHbIe, Koraa
BbIGOpKa HarpyXeHust HUKe NOporoBoro 3HadeHus, U nojobpaHHoe aHanUTU4ecKkoe pacnpefieneHne ANA HarpyXeHus,
Korfa BbIGOpKa HarpyXeHus BhILLE NOPOroBOro 3HaYeHUs, B COOTBETCTBUN C hOPMYIOIA:

ifeti Mk AS €CIun Sy HUXe j-ro nopora
njx =(M)P A5k |V‘,T) —F(sk—7k|v-,r)

M 2V
T 1 2 ecru Sy Bblllie f-To nopora

j F(Sk + (G.12)

rAe My — YNCNO CMOAENMPOBAHHBIX LIMKIOB YCTANOCTH, HAaCUUTLIBAeMLIX B AaHHLIX ANS J-¥ BbIBOPKKN CKOPOCTM BETPa U
k-1 BLIGOPKM HarpyXeHUa HWXe HasHa4YeHHoro rnopora;
Mj— YWUCNO YCTanoCTHLIX LWUKNOB, NOACHUTAHHBIX NpU MOAENNPOBaHUK, BLILLE Nopora, U

2
v _AV/ VV+AV/
-7 /‘2 Tl /72
V.., .

ave

Pj =e -e nokasbIBaeT YacTb BPEMEHU, KOTOPYHO CKOPOCTb BETpa HaxoAuTcs B BLIGOpKe

J, B cniydae NpUHATUA pacnpeieneHus ckopocTu BeTpa no Paneto;
- NPOCYMMMPOBAThL [ONEBLIE NOBPEXASHUSA, UCMONb3YA NEBYI0 YacTb ypaBHeHUs (G.9),
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- MPOCYMMUPOBATL NONHOE NOBPEXAEHUE 3a BECb CPOK CNYXObl ANs BCeX CryyYaeB YCTaNOCTHOMO HarpyXeHus.

Mpu ncnonb3oBaHK faHHOrO METOAA CNeayeT NPOBEPUTDL:

- AOCTaTo4Ha M BeNUYnUHa BbIGpaHHOro paspelleHns AN BeIBOpOK CKOPOCTU BETPa U AWanasoHa HarpyXeHus ans
obecneyeHus xenaeMomn YNCNEHHON TOYHOCTH, U

- AOCTaTO4HO NN Gonblune BENUYMHBLI AnanasoHa HarpyXeHUs UCMomb3ytoTcsl, YToObl 4OCTOBEPHO NpeAcTaBUTL
XBOCT pacrpefenieHnsa Harpy3kn Ha ANMHHOM UHTepBane BpeMeH!.

MNepBas npobriema MoxeT GbITb UCCnegoBaHa annNpOKCMMUPOBaHWEM OLUMOKM Kak MOMOBUHBI PasHOCTU MEeXAY
pesynsratamu, BbMUCIIEHHBIMU C [IBYMS Pasfn4HbIMU paspelleHnsMU BblGOpKU, NponycKalowmuMn faHHbIe OT Kaxgoin
[ pYroi cKopocTy BETpa UK Juana3oHa HarpyXeHusi. B kayecTBe anbsTepHaTUBLI AOMKHO BbITh BLIYUCNEHO CyMMapHoe
NoBpexaeHne, NCMOoNb3yst OKOHEYHbIe TOYKW BEIMYUH BbIOOPOK, BMECTO CPeAHWX BEMUYUH ANS NOMyYEeHUst FPaHNYHOro
pesynsrata. Bropas npobnema MoxeT ObiTb UCCMEAOBaHa, €CMU NPOrPeCCUMBHO YBENUYMBATL BENUUUHY HanbonbLLEro
Anana3oHa BbIGOPKU HarpyxeHUst 40 OGHapYXXeHUA He3HA4YUTENBHOrO NPUPOCTa HAKOMIEHHOro B Te4eHUe cpoka CryX6bl
NoBpPeEXeHMS.

Lifetime
CnegyeT OTMETUTb, YTO MOCKOSMbKY OTHOLLUEHWE —F ABNAeTcs 60onbLUMM YWUCNOM, TO Hanbonbluas Heobxoau-

Mas BbiGopKa HarpyXeHUst MoXeT ObITb 3HaYUTENBHO GorbLUe, YeM HAaUGOMBLLUNI LK, NONyYeHHbI NpY MOLEeNMpoBaHuK
AaHHbIX. Takon pe3ynsTaT nonyvaeTcs NOTOMY, YTO MOfHas CMOAENUPOBaHHas BPEMEHHas AnarpaMma HarpyXeHust Ha-
MHOFO MeHbLLIE, YeM CpoK Cryx6bl BOY, n HeOBGXOAWMO BLINOMHUTE CTATUCTUYECKYH) SKCTpanonsAuul 48 Toro, YTobk
A OCTOBEPHO OMpeAennTb NoBpeXAeHNe, COOTBETCTBYIOLLIEE XBOCTOBOI YacTW pacrnpegeneHus ans AnuTensHOro Harpyxe-
HUS.
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MpunoxeHve H
(cnpaBoyHoOE)

OAHOBpPEMEHHO AelicTBYlOLULME HArpy3Ku

H.1 OCHOBHbI€E MOJIOXEHNSA

MofApO6HbIA CTPYKTYPHbI/A aHannm3 KOHCTPYKTUBHbIX 3/1IEMEHTOB BETPOBOW YCTAHOBKM OObIYHO WUCNOMb3yeT MeTof
KOHEYHbIX 3/1IEMEHTOB WM UHYI0 NOAXOAALLYI0 pacyeTHYl Mofenb 415 onpefeneHus LeACTBYHLWNX MECTHbIX Hanpsaxe-
HUA 1 pedopmalnii, BOSHMKaOLWNX B pe3ybTaTe BHELWHUX Harpy3ok, NPUIOXEHHbIX K 91eMeHTaM KOHCTpykuuu. YacTo Ta-
KOli MeToA ycTaHaB/nMBaeT noaxofsliee BHyTPeHHee cevyeHne, B KOTOPOM AENCTBYIOT MPUNOXEHHbIE HArpy3ku, Hanpumep:
ceyeHue ONOPHOro NOAWNNHNKA MeXaHu3Ma NoBOopoTa rOHAOMbLI MPU ONpeAeneHnn HarpyxeHus 6alHn B BEPXHEN YacTu.

B gaHHOM cnyyae rpaHuMyHble YCNOBUA HarpyXxeHus onpefensiT WecTb CUN0BbIX PaKkTOPOB: Tpu ycunus Fx, Fy, un
Fz n Tpu momeHTa Mx, My n Mz.

Ona ypo6cTBa 34echb NMPUHATO, YTO OCUM X MY HaxoAAaTCA B MAOCKOCTW AeWCTBUSA Harpysok, a 0Cb z — nepneHauky-
nsipHa AaHHOW nnockocTu. [lnA onucaHus c/iyvyaeB 3KCTPeMasbHOr0 HarpyXXeHus ucnosb3yeTcs mMaTpuua Harpysok, KoTo-
pas yacTo npeactasnseTcsa B BuAe, NnpuBeAeHHOM B Tabnunue H.1.

B paHHol Tabnuue kaxablii cTtonbel npecraBnseT BeMUYMHY dakTopa Harpysku, Kkotopas Bo3pactaeT BBepX.

Kaxabllii pag npeactaBnseTt BeNUYNHbI OAHOBPEMEHHO AEeNCTBYOLWNX HArpy3okK (T. e. BCe BENNYNHbI, BO3HUKaOLW e
B OJHO 1 TO Xe BpeMs), a 3aluTPUXOBaHHbIE€ KIETOYKN NoKa3biBaloT T€ KOMMNOHEHTbI Harpysku, KOTOpble NMeT MakcuMmanb-
HOEe N MWHMMAaNbHOEe 3HayeHue, Kak nokasaHo cne.a.

[laHHble MaKCUMaNbHble U MUHUMAasbHble HAarpysku 3akpbiBalOT BECb AMana3oH 3HAYEHU ANA KOHKPETHOro cuso-
BOro hakrtopa.

3aTeM npumeHseTcsa BblOpaHHasa CTPYKTypHas MoAenb, UCNONb3YyS KaXAbli U3 pafoB, ANA onpefeneHns pesynb-
TUPYIOLWEro MECTHOro HanpshkeHus unu gecdopmayumn, KOTopble HAAEXWUT CPpaBHUTb C MNOAXOAAWMUMUN KPUTEPUAMMK pas-
pyweHus.

Tab6bnunuya HI1— MaTpuya saKCTpeManbHOro HarpyxeHus

Fx Fv Fz Mx mv Mz fr OF Mr
Max

Min
Max
Min
Max
Min
Max
Min
Max
Min
Max
Min
Max

Max

Ecnn KOHCTPYKLMWOHHAsA XeCcTKOCTb W MPOYHOCTb MOJ BO3JeliCTBMEM Harpysok, fiexalwux B M0CKOCTU CeuyeHwus,
CXOXW ANS pasHOHanpaB/IEHHbIX HArpysok, Hanbonee TsHXeNbll Cnyvail HarpyXeHuss MOryT gaTb KOMMOHEHTbl Harpysku,
feficTeylouime BAOMAb OCEA X MY, N nMetowmne 6onbline, HO He camble 6onblive 3HavyeHWs. Takum ob6pa3om BennuMHa
CyMMapHOro BeKTopa Harpysku, nexalero B N10CKOCTW CeYyeHusi, npefcTaBneHa B 406aBOYHbIX cTON6LaxX B NpaBoii YacTu
N B HWXHUX pafax Tabnuubl.

[laHHble feiicTBylOlLME B MIOCKOCTU Harpy>XeHUs pes3ynbTupylolne cuiosbie hakTopbl ONpeaensanTcs cnejylowmum
obpasom:

=\UFX +Fy M MR="MX+Mg . (H.1)
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Yron Mexay HanpaBneHnAMM faHHbIX CUIOBbLIX (DaKTOPOB ONpeAenseTca COOTBETCTBEHHO:
0= arctg(F,| Fy) u 6y, = arctg(M,| My )- (H.2)

3Ha4eHWs1 COCTaBNSIOLLMX Harpy3ku, NpeAcTaBneHHbIe B Tabnuue, AoMkHEI GbiTe onpefeneHsl Ha OCHOBE Nocne-
AYIOLLEro aHanusa BpeMeHHbIX cepuii A WECTU KOMMOHEHTOB Harpyaku, onpefeneHHbIX Kak pesyrsraT peanusauun B
nosiHoM o6beme JUHaMUYECKOTO MOAENUPOBaHUS BETPOBOMN YCTAHOBKMU.

B 3ToM aHanuse BpeMeHHbIe CepyUm UCCMELYIOTCA Ha MakCUMarbHbIE W MUHUMASbHBLIE 3HAYEHUS KaX0ro CUIOBOro
chakTopa, a Takke BbISBMSIOTCA MakCUMarbHble 3Ha4YeHUS Pe3ynETUPYHOLLUX Harpy3oK.

BenuunHbl Harpysok, AeicTBYOWME OAHOBPEMEHHO U CBSI3@HHbIE C KaXA0i COOTBETCTBYHOLLEN TOUKOH BpeMeHH!,
3aTeM BHOCSITCA B COOTBETCTBYIOLLME PsiAbl TaGnuubl.

Kaxablil U3 crydaeB HarpyeHus, NpUBELEHHLIN B pasfene 7, aHaIM3NPyeTcs paccMOTPeHHbIM o6pa3om. 3aTem
caMble 3HauMTeNbHble SKCTpeMarnbHbIe Harpy3ku B KaxAoM pagy ANs pasfindHbIX CRyYaeB HarpyXeHUst UConb3yoTes Npu
onpegereHnn MomnHoro crnekTpa Harpyski COOTBETCTBYIOLLENO SMeMeHTa BETPOBOIA YCTAHOBKM.

Hwxe npuBeaeHbl ABa UcMonb3yeMblx noaxopa. CrieflyeT 3aMeTUTh, YTO HEOBXOAUMO 06eCnednTb akKypaTHOCTb
A5 NOMNYYEeHNA KOHCEPBATUBHLIX O4HOBPEMEHHO [EeNCTBYHOLLMX HarpyaoK.

H.2 MacwrabupoBaHue

[aHHblii NoaXof BKIIOYaET CriefytoLype Wwark:

- ANSA KaX40ro NonepeqHoro ce4eHus U curioBoro haktopa ofuH GUH paccMaTpUMBaeMoro Cly4as HarpyxeHus 4os-
XeH CoAepKaTb MakCUMaribHYHO YA ErbHYIO HarpysKky;

- BPeMeHHble cepuu, N3BreYeHHble U3 JJaHHOro GUHa, JOMKHLI UMETb OTKNOHeHUe He Gonee + 5 % MakcuMyma Bbl-
BpaHHOMN yAenbHO! Harpysku;

- MaKcMarbHble 3HaYeHUs STUX BPeMEHHbIX CepUil MPUBOASATCA K YAENbHLIM 3HaYeHUAM Harpy3kn. MonyyYeHHbIi
MaclTabHbI cakTop 3aTeM NpUMeHseTca ANA BbIGpaHHbIX MakCUMYMOB BPEMEHHbIX Cepuil KO BCEM OfHOBPEMEHHO
JelcTBYOWMM haKkTopam Harpysku;

- ANSA KaXgoro cUrnoBoro gakropa AoskHa 6bITb NonyyYeHa ofHa cepus AaHHbIX AN KaXA0ro Cnyqas HarpyxeHus,
YTOB kI BEIMOMHUTL pacyeThl MO YCIOBUAM 3KCTPEMASIBHOMO HarpyXeHus,

- ANSA NONy4YeHUs MUHUMAIbHBIX 3Ha4YeHUI NpoLefypa BbINOMHAETCA aHaNorMHHO.

H.3 YcpenHeHue

[aHHblli noaxof BKIOYaET Criedytolyue warw:

- ANS cryYaeB HarpyxeHus, umetoLyux Gonee ogHON peanusayuu, nonHas NONOXMUTENbHas Harpyska BblMUcnsieTcs
Kak cpefjHee 3HadeHWe MaKkCMyMOB KaXZAoi peanusayuu;

- OZIHOBPEMEHHO AENCTBYIOLLME Harpy3Ku BbIMMCIIAIOTCS KaK CPEeAHUE 3HAYEHUSA NOTHLIX, OAHOBPEMEHHO feiiCcTBY-
IOLLIMX BEMUYMH KaxgoW peanusauun. 3Hak, ofHOBPEeMEHHO AEHCTBYIOLMX Harpy3oK, OnpefensieTcs B COOTBETCTBUU CO
3HaKaMu O4HOBPEMEHHO JENCTBYIOLLMX Harpy3oK B paccMaTpUBaeMoii peanusauun ¢ Haubonbluei Harpy3kow;

- MpefernbHas oTpuuaTeribHas Harpyska BbIMUCASETCS Kak cpefiHee 3Ha4YeHWe MUHUMYMOB KaxaoW peanusayuu.
OpnHOBpPEMEHHO AelicTByroLMe OTpULETENbHLIE HArpy3kn BBIMUCTISIIOTCA aHaANOMMYHO pacyeTam, NpUMEHAEeMbIM ANs No-
TOXMTENBHBIX Harpy3ok;

- B Ka4eCTBe NpefentHoii NornHoi Harpyskn Gepercsi MakcumanbHas U3 NONHbIX BEMUYUH CPEAHUX 3HAYEHUI Mak-
CUMarbHBIX U CPefHUX 3HAYEHNH MAHUMAaNbHBIX Harpy3oK, ONMCaHHbIX BbILWE, C COOTBETCTBYHOLWUMU OAHOBPEMEHHBIMU
BENMYMHaMU.
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MpunoxeHue JA
(cnpaBo4Hoe)

CBeaeHns 0 COOTBETCTBUMN CChINOYHbIX MEXAYHAPOAHbIX CTAHAAPTOB HALMOHASNbHLIM CTAHAAPTAM
Poccuiickoin Denepaummn, MCNONb30BaHHLIM B HACTOALEM CTaHAAPTE B KAYE€CTBE HOPMATUBHDbIX

CCbINoK
Tabnuya OA1
22;’::z::m:;::g;;::z:‘;::#:g CTeneHb CooTBET- O6o03HaveHWe N HauMeHoBaHWe CChINTOYHOTO
crangapTa cTBUSA MexayHapoaHoro cTaHaapTa

[OCT 27.301—95 NEQ NCO 2394:1998 «HagexHocTb B TexXHUKe. OCHOBHbIE NO-
NOXEeHUA»

FOCT 18854—94 (UCO 76—87) IDT MCO 76:1987 «MNoawmnHukn kadeHuns. Ctatudeckas rpy-
30M0ABEMHOCTbY

FOCT 18855—94 (MCO 281—89) IDT NCO 281:1990 «MoaWwnnHUKN KadveHnAa. JuHamudeckas
pacyeTHas rpy3onoABLEMHOCTL U pacyETHBIA pecype»

MOCT 12.1.019—79 NEQ MOK 60204-1:1997 «BesonacHocTe obopyaoBaHus —
Msgennsa anekTpoTexHudeckne — Yactb 1: Obwne Tpe-
6oBaHua 6GesonacHOCTU»

MOCT 12.2.007.0—75 NEQ MO3K 60204-1:1997 «BesonacHocTb obopyagoBaHus —
Msgenna anekTpoTexHudyeckne — Yactb 1: Obwue Tpe-
6oBaHuA 6GesonacHOCTU»

MOCT 12.2.003—91 NEQ M3K 60204-11:2000 «BesonacHocTb o6opyaoBaHua —
Usgenna anektpoTexHudeckne — Yactb 11: Tpebosa-
HUA ANA BLICOKOBONLTHOTO 060PYAOBaHUA HanNpsXeHWeM
csuiwe 1000 B nepemenHoro Toka unu 1500 B nocTosiH-
Horo Toka Ao 36 KB»

MOCT P 50571 (M3K 364-3—93) NEQ MOK 60364 (Bce 4acTu) «ONeKTpoycTaHOBKU 3faHnii»

MOCT P 51991—2002 NEQ MO3K 60721-2-1:1982 «Knaccudukaums ycrioBuid OKpy-
Xatolwen cpefbl — YacTb 2: YenoBuA BHELLHEN NPUpoS-
HOW OKpyXaloLei cpefbl. TeMnepartypa v BraXHOCTb»

MOCT P 51317.6.1—99 IDT MOK 61000-6-1:1997 «COBMeCTUMOCTb TEXHUYECKMX

(M3K 61000-6-1—97) cpencTe anekTpoMarHuTHaa (BMC) — YacTte 6: Mpynna
cTaHgapToB. Pasgen 1. YCTOWYMBOCTL K arneKTpOMarHuT-
HbIM MoMexaM TEeXHUYECKUX CPefcTB, MPpUMEHAEMbIX B
XKUINbIX, KOMMEPYECKMX 30HaxX W MPOU3BOACTBEHHbLIX 30-
HaX ¢ ManbiM aHepronoTpebrneHnem»

MOCT P 51317.6.5—2006 MOD M3K 61000-6-2:1999 «CoBMECTUMOCTb TEXHUYECKUX

(MOK 61000-6-5—2001) cpefcTB anektpomarHutHasa (OMC) — YacTe 6: Mpynna
cTaHaapToB. Pasgen 2. YCTOWYMBOCTb K 3NeKTPOMarHuT-
HBIM NOMEeXam TEXHUYECKUX CPeACTBY

rOCT P 51317.6.3—99" DT M3K 61000-6-4:1997 «COBMECTUMOCTb TEXHUYECKUX

(M3K 61000-6-3—96) cpefcte anekTpoMarHuTHaa (BMC) — YacTte 6: Mpynna
cTaHgapToB. Pasgen 4: [NoMexosMucens OT TEXHUYECKUX
cpepcte. HopMbi»

rOoCT 12.1.030—81 NEQ M3K 61024-1:1990 «3alymTa KOHCTPYKLMIA OT MOSHWA —
YacTb 1: Obwme NpuHLUMNbLI»

FOCT P 50571.26—2002 NEQ M3K 61312-1:1995 «3alluTa OT rpo3oBbIX aNeKTpomar-

(MOK 60364-5-534—97)

HUTHBIX UMNYNbCOB — YacTb 1: ObLume NpUHLMMLI»

1) Ormenen. Oeitctyer MOCT 30804.3—2013 (IEC 61000-6-3:2006).
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OkoHYaHue mabnuusi [JA.1

OGosHavenue ccbinouroro Hayuo- CTeneHb coOTBET- 0O603Ha4YeHne 1 HAUMEHOBaHWE CCbINOYHOIO
HanbHOro, MeXrocyAapCcTBEHHOTO crana MEX/IyHapOfHO CTAHAApTa
cTaHgapTa
MOCT 13109—97 NEQ MOK 61400-21:2001 «YcTaHOBKM anekTpuyeckne BeTpo-
Bble — YacTb 21: M3MepeHue M oLeHKa KavecTBa anek-
TPOSHEpPrnM yCTaHOBOK ANS NOAKIIOMEHUS K CETU»
FOCT P 51991—2002 NEQ M3K 61400-24:2002 «YcTaHOBKN aneKTpudeckne BeTpo-
Bble — YacTb 24: MonHuesaluta»
MOCT P 51991—2002 NEQ NCO 2533:1975 «CTaHfapTHblE napaMeTpel aTMochepb»
FOCT 21354—87 NEQ NCO 6336 (Bce yacTn) «PacyeT Harpy3o4Hoi cnocobHo-
(CT COB 5744—86) CTU NpsAMO3YBLIX 1 KOCO3YObIX 3yO4aThIX Korec»
rOCT P NCO 9004—2010 NEQ MCO 9001:2000 «CucteMbl MEHEAKMEHTA KavecTaa. Py-
KOBOASALLME YKadaHWsA Mo ynyylleHnto KayecTeay
MOCT P NCO 9001—2015 NEQ MCO 9001:2000 «Cuctembl MeHefXMeHTa KadecTea.
TpeboBaHWsA»

BETCTBUS CTaHapToB:
- IDT — npeHTUYHbIe CTaHAapTHI;
- MOD — mopuduLnpoBaHHble cTaHgapTel;
- NEQ — HeskBMBaneHTHble cTaHfapThl.

MpuMedyaHue — B HacToAWel Tabnuue cnonb3oBaHsl cregylolne YernoBHLIe 0603Ha4YeHNs CTeneHn cooT-
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bubnuorpadua
[1] CHuM 1I-7—81 CTpouTensLCTBO B CEUCMUYECKNX paioHax
[2] CHu1I12.01.07—85 Harpy3sku u Bosgeicteus
[3] Crn 11-104—97 MHxeHepHo-reogesnyeckue U3biCKaHUS AN CTPOUTENbCTBa
[4] BCH 34.2.88 NHxeHepHo-reonornyeckne UsbiCkaHus Ars ruipoTeXHUYECKUX COOPYXEHWIA
[5] BCH 34.3.89 MHXeHepHO-TMApOMETEOPONIOrMYECKNE U3bICKaHWUA ANs TMPO3SHEPreTUYECcKoro CTpou-
TenbcTBa
[6] BCH 34.72.060—91 Co3fiaHne reofesnyeckoit pasbuBoYHON OCHOBLI ANsi CTPOUTENLCTBA MAPOSHEpPreTUYe-

CKMX 06bEKTOB
[7] MpaBuna oGecneveHus paGoTHUKOB CeyuansHO| OAEXAON, CcrieumMantHoOW o6yBbIO U APYrMMU CPEfCTBaMU 3alUMThI
[yTBEpXAeHb nocTaHoBNeHneM MuHTpyaa Poccuu oT 18 Aekabps 1998 . Ne 51 (B pefakuyun noctaHoBneHnst MUHTpy-
ha Poccun oT 03.02.04 1. Ne 7)]
[8] CHwuM 2.09.03—85 CoOpyXeHUA NPOMBILLITEHHBLIX NPEANPUTUIA
[9] PenepanbHbiil 3akoH oT 30 MapTa 1999 r. Ne 52-93 «O caHUTapHO-3MUAEMUONIOrNYECKOM Griaronony4mm HaceneHus»
[10] depepaneHbiit 3akoH oT 10 AHBaps 2002 r. Ne 7-03 «Ob oxpaHe oKkpyXatoLleil NpUpoAHON cpeabl»

81



FOCT P 54418.1—2012

YK 621.311.24/534.6:006.354 OKC 27.180

KntoueBble CnoBa: BETPOSHEPrETUMECKNE YCTAHOBKW; TEXHUYECKUE TPeBOBaHUS; METOA0NOMS NPOEKTUPOBa-
HUS; Knacckl 6e30NacHOCTH; Ka4eCcTBO, MapKMPOBKA; (DaKTOPbI OKPYXKaloLlei cpelbl; NPOEKTUPOBAHME KOH-
CTPYKLIMK; MEXAHWUYECKAS!, BNEKTPUYECKasA CUCTEMbI; CUCTEMA YNPABNEHUS U 3aLLUUThI
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