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Mpepgucnosue

1 MOAITOTOBJ/IEH OTKpbITbIM aKUMOHEPHbIM 06LWecTBOM «Hay4yHo-uccnepoBatenbCkuii UHCTUTYT
aHepreTuyecknx coopyxenuii» (OAO «HNMNIC») Ha ocHOBE COGCTBEHHOIO ayTEHTUYHOIO NepeBoja Ha pyc-
CKWI1 A3bIK MEeXAYHapOAHOro cTaHaapTa

2 BHECEH TexHunyeckum komuteToM no ctaHgaptusaunm TK 330 «[pouecchl, 060pyaoBaHve 1 aHep-
reTMyeckne CUCTeMbl Ha OCHOBE BO30OHOBNSIEMbIX UCTOYHUKOB IHEPTUN»

3 YTBEPXJEH V BBEAEH B ,EI,EIZCTBVIE Mprkaszom PefepanbHOrO areHTCTBa MO TEXHUYECKOMY
perynuposaHuio 1 meTtposiornm ot 20 ceHTa6pa 2012 r. No 378-cT

4 HacTtoAwwii cTaHAapT ABNseTcs MoAMMULMPOBAHHBIM MO OTHOLLEHWIO K MeXYHapoAHOMY CTaHAap-
Ty M3K 61400-1:2005 «Cuctembl Typb6oreHepaTopHble BeTpoBble. YacTb 1. TpeboBaHUS K KOHCTPYKLUM»
(IEC 61400-1:2005 «Wind turbines — Part 1: Design requirements»), npu atom:

- HaMMeHoBaHne HacToAlero crtaHjapTa M3MEHEHO OTHOCUTE/IbHO HaVMeHOBaHus MeXAyHapoaHoro
cTaHfapTa ansa npusefeHuns B cootsetctame ¢ FOCT 1.5 (nogpasgen 3.6);

-AOMONTHUTE/NbHbIE MOMIOXEHWS, YUYNTbIBaOWME NOTPEOHOCTU HaLMOHaNbHOW 3KOHOMMWKM Poccuiickoii
defepaunn n 0CO6EHHOCTN POCCUIICKOV CTaHAapTU3aLMK, NpYBeAeHb! B pasgenax n nyHkrax:

-6.1.1 KnumaTtuuyeckoe ucnosHeHve B3Y;

-13.4.1 OcHoBHble TpeboBaHMA K PYKOBOACTBY MO 3KCnayaTaumm (4ONONHEHO NEPeYncneHnamn: «aei-
CTBUSI NepcoHasna nNpu noxape: cBeAeHns No yTuan3aummn nfenna n ero CoCcTasHbIX YacTeli»);

-14 OxpaHa oKpyxatoLlei cpeabl;

-15 TpeboBaHus no ytunusauuu (nukeugauun) B3Y. KoTopble BblAeneHbl KypcuBoM, a nHhopmaums ¢
06BbACHEHNEM NPUYNH BK/THOYEHUSA 3TUX NONOXEHUA NPpMBEAEHA B yKa3aHHbIX pasgenax u nyHKTax uam nocne
COOTBETCTBYHOLMX ab3aLeB 1 cTaTeill;

- AONonHNTe NbHbIe c/ioBa (hpasbl, NokasaTenu v ux 3HaveHns), yunTbiBatoLme noTpebHOCTY HauoHasb-
HOW 3KOHOMMKM Poccuiickoin defepaumn n 0CoO6eHHOCTM POCCUIICKO cTaHdapTU3aumm, BbligeeHbl KypCMBOM:

- B CTaHJapT He BK/IHYEHbl COKpalleHusi, npusefieHHble B 4.2 NPUMEHEHHOTO MeXAyHapOoaHOro CTaH-
JapTa. KoTopble Helenecoo6pasHo NPYMeHATb B HaUMOHasIbHOW cTaHfapTu3auun B CBA3M C YCTaHOBWB-
Lelica NPaKTUKOW UCNO/b30BaHNA MOJHbIX HA3BaHWI AaHHbIX TepMUHOB. ®pasa «lpouenypbl, ONMCaHHbIE B
M3K 61400-21, moryT ucnosb3oBatbCcs AN NOATBEPXKAEHUS COOTBETCTBUA TpeboBaHMAM ceTu nepeayu u
pacnpefesieHns MOLWHOCTU» He BK/IoYeHa B TekCT nyHkTa 10.10 HacTosLliero ctaHgapTa, Tak Kak oTCyTCTByeT
HaLMOHa/IbHbIV 3KBUBAJIEHT CCbISIOYHOTO MEXAyHapo4HOro craHjapTa

5 BBEJEH BMNEPBbIE

Mpasuna npyMeHeHns HacTosLLEero CTTaHgapTaycTaHosneHbl B FTOCT P 1.0—2012 (pa3gen 8). WHdop-
MaLysa 06 N3MEHEHMAX K HAc/oAWeMy CTaHgapTy Ny6mkyeTCsa B eXXerogHom (Mo cocTOoAHUI0 Ha 1 sHBapsa Te-
KyLLlero roga) MHopMaLMOHHOM yKasaTese «HauyoHaslbHble CTaHfapThi». a ouLnaIbHbIN TEeKCT U3MeHe-
HUIA 1 NONPaBOK — B XXEMECSYHOM yKasaTene «HauuoHabHble cTaHgapThi». B cnyyaB nepecmoTpa (3aMeHbl)
UM 0T MeHbl HACTOALLENO CTaHAapTa CooTBeTCTBYLEee yBegoMeHe 6yaeT ony6/MKoBaHO B 6anxaiiem
BbINYCKE E€XeMeCAYHOro MHMOPMaLMOHHOIO yKa3aTens «HaunoHa/lbHble cTaHaapThi». CooTBEeTCTBYLWas
MHhopMaLys, yBeJOMNeHNe N TEKCTbl pa3MeLLanTcs Takke B MHDOPMaLMOHHOW cucTemMe o6LLEero nosb3oBsa-
HUS — Ha ohmumanbHOM caiiTe defepasbHOro areHTCTBa N0 TEeXHNYECKOMY PErynMpOBaHNIO U MeTPOoruv B
ceTun IHTepHeT (mwi.gost.ru)

© CraHgapTuHdopm. 2016

HacToAwwit ctaHaapT He MOXeT GbITb MOSIHOCTHIO UIM YAaCTUYHO BOCMPOW3BEAEH, TMPAXUPOBAH U pac-
NPOCTPaHEH B KAUeCTBe OULMANLHOMO N3aaHus 6e3 paspelleHnst defepasbHOro areHTCTBa No TeXHUYEecKo-
MY perynupoBaHunio 1 MeETposiorn
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BBepeHne

HacTosAwwii ctaHAapT paspaboTaH B Liensx:

- obecneyeHnss 6e30MacHOCTY XU3HN 1 300POBbA fPpakAaH, rocy4apCTBEHHONO N MyHULIMNA/IbHOTO UMY-
LLLeCTBa; OXpaHbl OKpYXatoLlei cpefbl, XXU3HU 1 30,0POBbS XUBOTHbIX;

-obecneyeHns ycnoBuii 6e30MacHOCTM NpU 3KCnayaTauum U TEXHUYECKOM O06CAYXMBaHWU BETPOBbIX
3/1eKTPOCTaHUNiA 1 BETPO3IHEPreTUYeCcKnX yCTaHOBOK, COOTBETCTBYOLMX PefepasibHbiM 3aKoHaM «O TexHu-
YeCcKoM perynmpoBaHun» n «O6 3NeKTPOIHEPTETUKE.

HacToswwwmii cTaHgapT ycTaHaBnMBaeT HE06X0ANMbIA MUHUMaSIbHbI Habop TpeboBaHWil, HE06X0ANMbIX
npu NPOEKTUPOBaHNN BETPOIHEPreTUUYECKNX yCTaHOBOK (BAY). pa3paboTke TEXHUYECKON [OKYMeHTaunn (KOH-
CTPYKTOPCKOI. TEXHO/IOTMYECKON, NPOEKTHO’), B TOM YMC/Ie TEXHUYECKUX YCNOBUIA.

Hactoswwmin ctaHaapT npegHasHayeH Ans NpuMeHeHns cybbekTammn X03AiCTBEHHOW feATeNbHOCTH Ha
cTagusax:

- NPOEKTUPOBAaHMNSA:

- CTPOMTENbCTBA;

- PEKOHCTPYKLUN:

- NOATBEPXEHNA COOTBETCTBUS;

- peanu3auun (NocTaBku, NPOLAXN);

- Mcnonb3oBaHWA (aKcnayartauum);

- XpaHeHusi;

- BbINO/THEHUA paboT 1 OKasaHus yCnyr;

-pa3paboTKM TEXHWYECKOWN AOKYMeHTauun (KOHCTPYKTOPCKOM, TEXHOIOrMYecKoi, MPOEKTHON), B TOM
yncne TEXHUYECKNX YCIIOBUIA.

MpumeyaHune - [JONOAHEHVE OPUTMHAIBHOTO TEKCTA NPYIMEHEHHOO MEXAYHAPOAHOro CTaHAAaPTa BbINO/IHEHO
B COOTBETCTBUM C TpeboBaHuamm FOCT 1.5.

HacTosiwumii cTaHaapT He npeAHasHauyeH ANs UCMOJIb30BaHUS B KAYECTBE MCUYEPTbIBAKOLNX TEXHUYE-
CKUX TpeboBaHUI K NPOEKTUPOBAHUIO UK B KAYECTBE PYKOBOACTBA NO MPOEKTUPOBAHUIO.

NMo60oe 13 ycTaHOB/EHHbIX TPEGOBAHWI HACTOSILLEr0 CTaHAapTa MOXeT GbITb USMEHEHO, €CN HaZ1exa-
WwyM obpaszom 6yaeT foKasaHo, YTO Npu 3TOM TpebyeMblii ypoBeHb 6e3onacHocTM B3Y obecrneueH. [laHHoe
yc/ioBre He OTHOCUTCS K Knaccudukaumm 1 CBSI3aHHbIM C Heli onpeeneHnsiM napamMmeTpoB BHELLHen oKpyxa-
toweli cpefbl, KOTOpble U3N0XeHbl B pasgene 6. Co6MoAeHe HacTosILLero cTaHgapTa He ABAsSieTCA OCHOBa-
HMEM. O0CBOGOXAAKLWNM Noboe m3nyeckoe uam puanuyeckoe N0 BHE 3aBUCUMOCTU OT (DOPM COBCTBEH-
HOCTW OT HEOGXOAMMOCTY UCNO/b30BAHUS APYTUX MPUMEHUMbIX HOPM W PEFNaMeHTOB.

Tpe6oBaHWsi HACTOSILLErO CTaHZapTa He pacrnpoCTPaHSTCA Ha NPoekTUpoBaHWe BIY M UX Hecylmx
KOHCTPYKLUIA, pa3MellaeMbiX B MOPCKO NPUOPEXHOI 30He.

MpuMeyaHue -3 NpYMEHEHHOTO MEXIYHAPOAHOrO CTaHAapTa VCK/TtoUeHa hpasa: «CTaHaapT, 3aTparvsato-
LLuMiA TpeGoBaHKst K BAY MOPCKOTO UCMOMHEHUS], B HACTOSILLIEE BPeMsi HAXOAWUTCS Ha CTafu PacCMOTPEHVIS».
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HAULWOHANBHbBIN CTAHOLAPT POCCUMNCKOM SGELEPALMUWN

Bo3o6GHoBNsieMasi aHepreTmka
BeTpoaHepreTuka
YCTAHOBKW/ BETPO3HEPIETUYECKUE

YacTtb 1
TexHuyeckne TpeboBaHUsA

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

[ata BBegeHus — 2014—01—01

1 06nacTb NpUMeHeHMUA

HacTosAwwii cTaHaapT ycTaHaBIMBaeT OCHOBHbIE TEXHUYEeCKne Tpe6GoBaHWs K KOHCTPYKLUN BETPO3HEp-
reTUYecknx yCTaHoBOK (B3Y). KOTOpPbIE AO/MKHbI GbITb YYTEHbI HA CTaAUM MPOEKTUPOBaHWSA 1 peannsauns Ko-
TOpbIX AO/MKHA 06ecneynTb ee CTPYKTYPHYH LLe/IOCTHOCTb B Mpouecce aKcnayaTauun. Hacrosiwuii ctaHpapT
pacnpocTpaHsieTcs Ha BOY Bcex Tvnopasmepos, 3a UCK/oueHnem BIY. npeAHasHaueHHbIX 415 pa3MeLleHns
B MOPCKOW NpUBpPexXHoii 30He.

MpumeuvyaHune — V3 MoANMULMPOBAHHOIO TeKCTa UCKAoYeHa dpasa «[na manbix B3Y MoxeT npuMeHATb-
¢l M3K 61400-2», T ak Kak Ha3BaHHbI JOKYMEHT He siBNsieTCSA akTya/ibHbIM A1 HACT 0SILLEro cTaHgapTa.

HasHaueHve HacTosLWEero cTaHAapTa coCToMT B 06ecneYeHnn rapaHTMPOBaHHOIO YPOBHS HALEXHOCTH
Npn BCeX BO3MOXHbIX PUCKAX, BO3HUKAIOLMUX B TEUEHNE XU3HEHHOTO Lnkna B3Y.

HacToswwii cTaHgapT 3aTparMBaeT Bce NoACUCTEMbI B3Y. Takue Kak yCTpOICTBa ynpaBieHusi 1 3aLiu-
Thl. 3/IEKTPUUYECKME U MEXAHNUYECKME CUCTEMbI, HECYLLME KOHCTPYKLMN.

HacTosiumii cTaHAapT JO/KEH WUCMOb30BaTLCA COBMECTHO CO CTaHAApTamu, Ha KOTOpble HACTOsLLMii
CTaHAapT CCbIaeTCs M KOTopble NepeuncrieHsl B pasgene 2.

2 HopmaTtuBHbIE CCblIKK

B HacTosLem cTaHfgapTe UCMO/Ib30BaHbl HOPMATUBHBIE CCbIJIKM Ha Criefyolme cTaHaapTbl:

FOCT P 12.1.019—2009 Cuctema cTaHgapToB 6e30MacHOCTM Tpyfa. dnekTpobesonacHocTb. O6uue
TpeboBaHMA 1N HOMeHKIaTypa BUAO0B 3alunTbl

FOCT P 12.4.026—2001 Cuctema cTaHAapToB 6e3onacHocTv Tpyda. LiBeTa curHanbHble, 3Hakm 6e3-
0NacHOCTN ¥ pasMeTka curHanbHas. HasHaueHve n npasuna npuMeHeHus. Obwme TexHuyeckme TpebosBaHus
N XapakTepucTtukn. MeToabl UCMbITaHWiA

FOCT P MCO 9004—2010 MeHemKMEHT AN JOCTVXXKEHUS YCTOMYMBOro ycnexa opraHusaunu. MNogxos
Ha OCHOBE MeHef)XMeHTa kayecTsa

FOCT P NCO 9001—2015 CucteMbl MeHeIXMeHTa KayecTBa. TpeboBaHus

FOCT P 50571.2—94 (M3K 364-3—93) SnekTpoycTaHoBkM 34aHuii. YacTb 3. OCHOBHbIE XapakTepucTukn

FOCT P 50571.16—2007 (M3K 60364-6:2006) D1eKTpOyCTaHOBKM HU3KOBO/IbTHbIE. HacTb 6. MicnbiTaHus

FOCT P 50571.26—2002 (M3K 60364-5-534—97) SneKkTpoycTaHOBKM 34aHuii. YacTb 5. Bbi6op 1 MOH-
Tax anekTpoobopyaoBaHus. Pasgen 534. YcTpolicTBa 3aluTbl OT MMNY/IbCHbIX NepeHanpsxeHui

FOCT P 50571.5.54—2011 (M3K 60364-5-54:2002) 3neKTpoyCcTaHOBK/ HWU3KOBO/IbTHbIE. YacTb 5-54.
BbI60Op 1 MOHTaX 3/1€KTpo060pYyA0BaHUS. 3a3eM/IsAoLLMe YCTPONCTBa, 3aliMTHblIE NPOBOAHVKNA W MPOBOAHUKM
ypaBHMBaHWA MOTEHLNanos

M3paHue oduymansHoe



FOCT P 54418.1—2012

FOCT P 51237—98 HeTpaguumnoHHas aHepreTka. BeTposHepreTuka. TepMuHbI 1 onpegeneHns

FOCT P 51317.6.1—99 (M3K 61000-6-1—97) COBMECTUMOCTb TEXHUYECKUX CPELCTB 3/1eKTPOMAarH1T-
Hasi. YCTOMUYMBOCTb K 9N1EKTPOMArHUTHbIM NoMexam TEXHUYECKUX CPeACTB, NPUMEHSAEMbIX B XW/bIX, KOMMEpP-
YeCKMX 30Hax U NPOM3BOACTBEHHbIX 30HAX C MasibIM 3HepronoTpebaeHnemM. TpeboBaHUs 1 METOAbI UCMbITAHWUIA

FOCT P 51317.6.3—2009 (M3K 61000-6-3:2006) CoBMECTUMOCTb TEXHUYECKUX CPEACTB asieKTpomar-
HUTHasA. D/1eKTPOMarHMTHbIE NMOMEXU OT TEXHUYECKUX CPEeACTB, MPUMEHAEMbIX B XWU/IbIX, KOMMEPUYECKUX 30HaX
1 NPOM3BOLCTBEHHbIX 30HaX C MaslblM 3HepronoTpebnieHnem. HopMbl 1 METOAbI UCMbITaHWiA

FOCT P 51991—2002 HeTpaauuvoHHasA aHepretTuka. BeTposHepreTuka. YCTaHOBK/ BETpPO3HepretTnye-
ckne. ObLmne TexHNnYeckne TpeboBaHnA

FOCT 2.102—68 EguHas cuctema KOHCTPYKTOPCKOW AOKYMeHTauun. Buabl 1 KOMMNIEKTHOCTb KOHCTPYK-
TOPCKMX JOKYMEHTOB

FOCT 2.601—2006 EanHasi cuctema KOHCTPYKTOPCKOW AOKYMeHTaLMu. JKcnyaTalMoHHbIE JOKYMEHTI.

FOCT 2.610—2006 EpguHas cucTema KOHCTPYKTOPCKOW AOKyMeHTauuun. MpaBuna BbINO/THEHWS 3KCNY-
aTalMOHHbIX [JOKYMEHTOB

FOCT 12.1.004—91 Cwuctema cTaHfapToB 6e3onacHocTu Tpyga. lMoxapHasa 6e3onacHocTb. O6Lyme
TpeboBaHus

[OCT 12.1.030—81 Cuctema cTaHAapToB 6e3onacHOCTV Tpyda. dnekTpobe3onacHocTb. 3allnTHOe 3a-
3em/ieHune. 3aHyneHmne

FOCT 12.2.003—91 Cuctema cTaHgaptoB 6e3onacHocTu Tpyga. O6opyaoBaHMe NMPOU3BOLACTBEHHOE.
O6Lwwure TpeboBaHusA 6e3onacHOCTH

FOCT 12.2.007.0—75 CwncTtema cTaHgapToB 6e30nmacHOCTM Tpyda. WM3genvs anekTpoTexHuyeckue.
O6wume TpeboBaHMA 6e30nacHOCTU

[OCT 12.3.002—75 Cwuctema cTtaHgapToB 6e3onacHocTy Tpyaa. Mpouecchl Nponu3BoACTBEHHbIE. ObLiune
TpeboBaHMA 6e30nacHOCTU

FOCT 12.3.009— 76 Cuctema cTaHgapToB 6e3onacHocTu Tpyaa. PaboTbl NOrpy304HO-pasrpy30yHbIe.
O6Lwme TpeboBaHUA 6e30nacHOCTU

FOCT 27.301—95 HagexXHoCTb B TexHuKe. PacyeT HageXHOCTn. OCHOBHbIE NOJI0XEHUA

FOCT 13109—97 2nekTpuyeckasn aHeprnss. CoBMECTUMOCTb TEXHUYECKUX CPEACTB 3/IEKTPOMArHUTHas.
HopMbl kayecTBa 3/1€KTPUYHECKON IHEPIMM B CUCTEMAX 3N1EKTPOCHAGXEeHUs 06LLero HazHavyeHus

FOCT 15150—69 MawuHbl, Npubopbl U Apyrne TexHudeckne usgenus. VICnonHeHus ANsS pas/ivyHbIX
KIMmaTtuyeckux painoHoB. Kateropum, ycnoeusa akcnayartaummn, XpaHeHns n TpaHCnopTUPOBaHUS B YacTu BO3-
[eliCTBUS KIMMaTUYeckux (hakTopoB BHELUHEN cpeapl

FOCT 15846—2002 Mpoaykuus, oTnpasnsiemMas B paiioHbl KpaliHero CeBepa 1 NpupaBHEHHbIE K HUM
MECTHOCTW. YNakoBKa, MapKupoBka, TPaHCMopTUpOBaHNeE 1 XpaHeHune

FOCT 18854—94 (MCO 76—87) MoawunHunkn kadeHus. Ctatnyeckas rpy3onogbeMHOCTb

FOCT 18855—94 {NCO 281—89) MoAWwUNHMUKA KavyeHus. JuHamumyeckas pacyeTHas rpy3onofbem-
HOCTb 1 pacyeTHbI pecypc (401r0BEYHOCTb)

FOCT 21130—75 V3genua anekTpoTexHuyeckne. 3aXnMbl 3a3emnsaowme v 3Haku 3asemneHuns. Kox-
CTPYKLMS 1 pasmepbl

[OCT 21354—87 (CT C3B 5744— 86) MNepegaun 3ybuatble LUINHAPUYECKNE 3BO/IbBEHTHbIE BHELLUHEro
3auensieHus. PacyeT Ha NpoYHOCTb

FOCT 26653—90 MogroTtoBka reHepasnbHbIX rPy30B K TpaHcnopTupoBaHuio. O6Lme TpeboBaHus

MpumeyaHue — Mpu NONb30BAHUM HACTOALMM CTaHAAPTOM LieNecoo6pasHo NPoBEPUTh AeliCTBNE CCbIOYHbIX
CTaH4apToB B MH(OPMALMOHHOI CUCTEME O6LLEro No/b30BaHNUs — Ha 0PULNanLHOM caiite defepasnbHOro areHTCTBa no
TEXHWYECKOMY PEery/IMpoBaHUI0 1 METPOJIONUU B CETH VIHTEPHET UM N0 eXerogHoMy HopMaLMoHHOMY ykasaTesnto «Ha-
LiMOHA/IbHbIE CTAHAAPTbI», KOTOPbI ONY6/IMKOBAH MO COCTOSIHMIO HA 1 HBaps TEKYLLero ro4a, 1 no BbiNyckam exemMecsiy-
HOr0 MHDOPMALMOHHOTO yKasaTens «HaunoHasibHble CTaHAaPTbI» 3a TeKyLlnii rog. ECan 3aMeHeH CCbINIoUHbIN cTaHaapT,
Ha KOTOpbIM faHa HeJaTUPOBaHHAs CCbINKA, TO PEKOMEHAYETCS UCMO0/b30BaTh AEiCTBYIOLLYI0 BEPCUI0 3TOTO CTaHaapTa
C YUYETOM BCEX BHECEHHbIX B JaHHYI0 BEPCUI0 U3MEHEeHUI. ECNM 3aMeHEH CCbINIoUHbIN CTaHAapT, Ha KOTOpbI AaHa fatu-
poBaHHas CCblka, TO PEKOMEHAYETCS UCMO/b30BaTh BEPCUI0 3TOTO CTAaHAAPTA C yKa3aHHbIM BbIle TO40M YTBEPXAEHNS
(NpuHATKSA). ECnn nocne yTBEPXKAEHUS HACTOSILLEro CTaHAapTa B CCbIIOYHbIN CTaHAAPT, Ha KOTOpbI fJaHa faThpoBaHHas
CCbI/IKa, BHECEHO U3MEHEHMe, 3aTparyBaloLLee NosioKeHne, Ha KOTOPoe AaHa CCbIfKa, TO 3TO NOJIOXKEHNE PEKOMEHAYeTCs
NpUMeHaTL 6e3 yyeTa AaHHOTO U3MEHEHUsI. ECNN CChINIOYHbIN CTaHAAPT OTMEHEH 6e3 3aMeHbl, TO NOI0XEHNE, B KOTOPOM
[aHa CChl/ika Ha Hero, PEKOMeHAyeTCsl NPUMEHSITb B 4acTu, He 3aTparuBatoLLeil aTy CCblky.
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3 TepMuWHbI U onpepesieHns

B HacTosLwem cTaHAapTe npumeHeHsl TepMuHbl No FTOCT P 51237. a Takke cnegyloLine TepMuHsbl € Co-
OTBETCTBYIOLLVMMUN ONpeaeneHnaMu:

3.1 abconTHaa Benn4nHa Boktopa ckopoctu BeTpa (wind speed) V: CkopocTb BeTpa A4/15 3afaHHoi
TOYKM B NPOCTPAHCTBE — CKOPOCTb ABWKEHUS 3/IEMEHTAPHOr0 KOJIMYECTBA BO3AyXa, OKPYXaLWero ykasaH-
HYIO TOUKY.

MpumedvaHne — CKOPOCTb BETPA — 3TO TAKKE BEMMUMHA SIOKA/ILHOTO BEKTOPA CKOPOCTY BeTpa (CM. 3.5).

3.2 aBapuliiHbiii ocTaHoB (B3Y) (emergency shutdown (wind turbines)]. OctaHoBka B3Y. nocneposas-
lwas B pesynbTare BKIOYEHUSA (OYHKLMIA 3aWwuTbl WK BMeLLaTenbCTBa nepcoHana.

3.3 6a3oBas ckopocTb BeTpa (reference wind speed) Vnl: OcHOBHast xapakTepucTuka CKopocTu BeTpa,
ucnonb3yemasn gnsa knaccudpumkauuy BIY; octasibHble BAMAIOLWME HA KOHCTPYKLUMIO KNMMaTnyeckme napamve-
TPpbl BbIBOAATCS M3 6a30BOW CKOPOCTM U MPOYMX OCHOBHbIX MapameTpoB, onpeaensieMblX K1accoM npuHag-
nexHocTn B3Y B COOTBETCTBUM C pasfenom 6.

Mpunmeuvanne — BIY. npuHagnexawas K knaccy B3Y ¢ 6a30B0ii CKOpOCTbiO Vre(. fo/mKHa BblaepUBaTb
KMMaTYeckue yCioBUs, B KOTOPbIX KCTpeMasibHasA cpeaHas 3a 10-MUHYTHbIA MHTEpPBa1 CKOPOCTb BETPa C NeproAom
nosTopsieMocT 50 NIeT Ha BbICOTE OCY BErPOKOsieca MeHbLLe Wi pasHa V.

3.4 6nokuposka (B3Y) (blocking (wind turbines)]: cnonb3oBaHue WTU(TOB, LWTbIpEA, NanbLeB uUm
APYrux yCTPoicTB (KpOMe 06bIYHOTO MEXaHUYeCKOro TOpMo3a), KOTOpble HEe MOTyT GbITb paccoefuHeHbl Cry-
YyaiiHO. ANA NpefoTBpaLLEeHNs ABUKEHUS, HANPMMEpP Bana BeTpokoneca UM MexaHu3ma ycTaHOBKY Ha BeTep.

3.5 BekTOp ckopocTu BeTpa (wind velocity): BekTop, yka3biBaloLuii HanpaBneHne ABUXEHNS 3/1EMEH-
TapHOro o6bema BO3fyxa, OKpYXaloLero paccMaTpuBaemyto Touky. 3HauyeHne BeKTopa paBHO CKOPOCTU [ABU-
XEHWA 3TOr0 31eMeHTapHOro o6bema Bo3gyxa (T. €. TOKasIbHO CKOPOCTU BETPa).

MpumeyaHne — BeKTOp CKOPOCTY B /OGO TOUKE, TakM 0GPa30oM, SBMSETCA NPOVU3BOAHON MO BPEMEHM OT
BEKTOPA MOJI0KEHNS 3/IeMEHTAPHOrO 06beMa BO3AyXa, NepeMeLLALLEroCcs YEPE3 PacCMaTpPUBAEMYHO TOUKY.

3.6 BepTukanbHo-oceBass BIY (vertical axis wind turbine): B3Y, y koTopoii ocb BeTpokoneca BepTu-
KasibHas.

MpumevaHue

B/, y KOTOPOro oCb BpaLLieHus pacrofioxeHa nepreHankyspHo BEKTOpY CKOPOCTY BeTpa.
[FOCT P 51237-98. cTtaTbs 3.3.2]

3.7 BepTUKaNbHbI Npounb BeTpa — 3akoH casura Betpa (wind profile — wind shear law): Marte-
mMaTuyeckoe BblpaXKeHWe 415 NpegnonaraeMoro N3MeHeHnss CKOPOCTY BeTpa Mo BbICOTE Haf, 3eMel.

MprumeyaHune — OBbIYHO UCMOMb3yeMble NPOCHIAIN ONUCHIBAIOTCS TOrapUdIMMYECKMM 3aBUCUMOCTAMM (chop-
Myna 1) naum crenerHbIMK chyHKLmsIMK (dhopmyna 2).

In(z/z0)
V(Z)’V(Z')\n(z t2q)" (L

(2)

roe V (z) — cKopocTb BeTpa Ha BbICOTE Z;
Z — BbICOTa Ha/i NOBEPXHOCTbIO 3eM/IU;
zr — 6a30Bas BbICOTa Hafj 3emneil, ucnosb3yemas A8 NocTpoeHUst npoduns:
Zq — napameTp LIepPOX0BaTOCTW NOBEPXHOCTH;
a — nokasaTtesib CTeneHu PyHKLMK pacrnpeaeneHns

MpumevaHne

3aBMCLUIMCTb CKOPOCTU BETPA MO BbICOTE B NPU3EMHOM C/l0e, onpefensiemMas 15 KOHKPe THOW MECTHOCTU
Ha OCHOBE M3MEePEHUI1 CKOPOCT M BETPA Ha Pa3/INYHOl BbICOTE O THOCUTE/LHO 3EMHOI NOBEPXHOCTW.
[FTOCT P 51237-98. cTtaTbsaA.4]
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3.8 BeTponapk (wind farm): cm. 3.9.

3.9 BeTpoanekTpocTtaHuua (wind power station): 'pynna nnu rpynnsl B3Y, 06bIYHO Ha3biBaemble Be-
TPONapKom.

3.10 BHennaHoBoe o6cnyxusanue (unscheduled maintenance): TexHuyeckoe o6cnyxnsaHue, Heob6-
XOAMMOCTb BbINOMHEHNSA KOTOPOro ycTaHaBIMBAETCA Ha OCHOBE MOJIYyYEHHOr0 curHana, coobLyatLiero o co-
CTOSAHWUK feTanu, y3na, COopPoUHOl efnHULbI, 1 KOTOPOEe He NpefyCMOTPEHO YCTaHOB/IEHHbIM KasleHAapHbIM
rpagmkom.

3.11 BHewHue ycnosus (BAY) (external conditions (wind turbines)). ®akTopbl, Oka3biBawLLne Bo3ael-
CTBMSA Ha npouecc akcnayaTauum B3Y, Bkioyas akonornyeckme ycnosus (Temneparypa, nsjoxas BUAMMOCTb,
rononea v T. A.) U yCNoBus, HaknagblBaemble CETbI0 NOAK/IIOYEHNS.

3.12 BbipabaTbiBaemMas MOLWHOCTbL (power output): MOLWHOCTb ONpefenieHHoro Buaa, BolpaboTaHHas
YCTPOIACTBOM A1 ONpeAeneHHol Lenw.

NMpumeuvaHne — na BOY aTo BbipabaTbiBaemas aneKkTpuyeckas MOLHOCTb.

3.13 BbicoTa ocu (BIY) [hub height (wind turbines)] zhub: BeicoTa LeHTpa omeTaemoli naowaan BeTpo-
koneca B3Y Hag noBepxHocTbio 3eMnun (cM. 3.26, omeTaemMas nowap).

3.14 roHpona (nacelle): MomelLeHne, pacnonoXeHHOe Ha BEPXY GallHU rOpU30oHTasIbHO-0CeBO BIY. B
KOTOPOM HaxoAsTCA TPaHCMUCCUA U ApYrue a/1eMeHThI.

MpumeyaHune

CocTaBHada YacTb BA cropnsoHTanbHo-ocesbiM B/l. BKOTOPOM pa3melleHsbl aiemeHTbl onop BK. CIMM. CIraa.
cucTema opueHTauun BK Ha HanpasneHve BeTpa v Jpyrne anemMeHTbl BeTpoasuraTens.
(TOCTP 51237-98. cTaTbs 3.3.8)

3.15 ropu3oHTanbHo-oceBas B3Y (horizontal axis wind turbine): B3Y. y koTopoit ocb BeTpokoseca
pacnosioxeHa napasiniesisHo Uan NouTu napasnesibHo Hanpas/eHNo BeTpa.

3.16 3anapkoBaHHas BJY (parked wind turbine): CoctosHne B3Y, npu KoTopom ee BA He BpaluaeTcs
nnbo coBepLiaeT X0/10CTON X04 (3aBUCUT OT KOHCTPYKLMK B3Y).

3.17 nHepumnoHHas o6nacTb (inertial sub-range): IHTepBan yacToTbl cnekTpa Typ6y/1eHTHOCTH, B KOTO-
poM BUXpeBoe ABMXeHne (nocne JOCTUXEHNA N30TPONMKN) NpeTepneBaeT nocnefoBare/lbHoe paspyLLeHne ¢
He3HauuTe bHbIM paccesHNeM aHeprum.

MpumeyvyaHune — lMpu Tnosoli ckopocTu BeTpa 10 m/c MHepuMOHHasA obnacTb pacnonaraeTca B gnanasoHe
(npumepHo) oT 0, 2 My Ao 1 kly.

3.18 MHTEHCUBHOCTb TypbyneHTHoCTM (turbulence intensity) /: OTHoOWweHNe cpeAHeKBaApaTUYHON
nynbcaunm CKOpocTy BeTpa K CpeAHeli CKOpOCTM BeTpa, onpeAesieHHON 13 Toro e caMoro Habopa BbI6OpOK
M3MepeHnin CKOPOCTU BETPA, KOTopble 6epyTcs 3a yka3aHHbIi Nnepuoj BpeMeHHU.

3.19 knemmbl B3Y (wind turbine terminals): Touka unm To4ku, 0603HaYEHHbIE NOCTaBLYUKOM, B KOTOPbIX
B3Y nogkntovaeTcs K ceT cbopa MOLLHOCTM U KOTOpbIe NPeAcTaBASOT CO60M coefMHUTE bHbIE YCTPOUCTBA,
obecneuymBaioLe nepesady aHeprum 1 CBA3b.

3.20 norapudmuyeckunii 3akoH ans casura setpa (logarithmic wind shear law): Cwm. 3.7.

3.21 makcumanbHas pabouyas ckopocTb BeTpa (cut-out wind speed) Vout: Camasi BbiCOKasi CKOPOCTb
BETpa Ha BbICOTE OCY BETpOKOJSieca. Ha KOTOpPY paccumTaHa B3Y u npu KoTopoli OHa BblpabaTbiBaeT afek-
TPO3HEPruo B C/lyyae yCToNuMBOro HeTypbyneHTHoro HaberatoLero BeTpoBOro noToka.

MpumeuyaHue

CkopocTb BeTpa. NPy KOTOpPOiA pacyeTHas NPOYHOCT b BA no3BonsieT Npon3BoAMT b 3N1EKT PO3HEp-
ruio 6e3 NoBpexaeHui.
[FOCT P 51237-98. cTaTbsa 3.2.13)

3.22 MUHUMasnbHaa paboyas ckopocTb BeTpa (cut-in wind speed) Va'. Camas HU3Kas CKOPOCTb BeTpa
Ha BbICOTE OCW BETpOKo/eca, Npu kotopoli BOY HaunHaeT BbipabaTbiBaTb 3/1EKTPOIHEPINIO B C/lyHae YCTON-
YMBOro HETYpPOYNEHTHOrO HaberarLLero BEeTPOBOro NoToKa.

MpumeuyaHne

MuHUManbHas ckopocTb BeTpa, Npu KOTOpoii o6ecneynBaeTcs BpalleHne BA ¢ HOMUHaNbHOW YacToTol Bpa-
LLLEHNS C HYNEBOI NPOM3BOANTENBHOCTbIO (XON0OCT O X0f).
(TOCTP 51237-98. cTaTba 3.2.11}
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3.23 HecoBMNajeHne oCu BeTpOKoNeca C HanpaBneHWeM CKOpPoOCTu BeTpa (4s1s8 BeTpPoKosec ¢ ro-
p130HTaNbHOI 0Cblo BpauieHus) (yaw misalignment): OTKNOHeHME OCY BpalleHNsi BETPOKosieca B rOpu3oH-
TasIbHOM NNOCKOCTU OT HanpaB/ieHns BeTpa.

3.24 HOMUHanbHas Mol HOCTL (rated power): 3HayeHne MOLHOCTU, 06bABIEHHOE MPOU3BOAUTENEM U
COOTBETCTBYIOLLLEE YKAa3aHHbIM pexvMam akcnayaTauuy ycTpoiicTea uim o60pyoBaHns.

MpnumeyaHune — 3HaAYEeHNE MaKCUMasIbHOW HENPEpPbLIBHOM 3/1€KTPUUYECKO MOLHOCTY, BblaBaeMoil B pexuve
HOPMasIbHOI 3KCMAyaTauun 1 Npyu HOPMasbHbIX BHELLHUX YCNI0BUAX, KOTOpas Gblna 3ajaHa B npouecce NpoekTupoBaHus
B3Y.

3.25 HomuMHanbHas ckopocTb BeTpa (rated wind speed) Vr: MMHManbHas CKOPOCTb BETpa Ha BbicOoTe
0oCU BeTpoKo/sieca. Npu KOTOpOU AOCTUraeTcs HOMUHaNbHaa MOLHOCTL B3Y B cnyyae ycToinunBoro Hetypoy-
NEeHTHOro HaberawLero BO3AyLIHOro NoToKa.

3.26 HopmasnbHoe BbikntoUYeHue (B3Y) (normal shutdown (wind turbines)]: BbikntoyeHue, Npy KOTOPOM
BCE €ro aTanbl HaX0AATCS NOJA KOHTPOSIEM CUCTEMbI ypaBeHus.

3.27 omeTaemasn nnowagb (swept area): Nnowanb Npoekuuy NOBEPXHOCTW, KOTOPYIO ONuUCbIBaeT Be-
TPOKO/1ECO 3a OAMH MOJIHbLIA 060POT, Ha NJIOCKOCTb, NEPNEHANKYNSAPHYIO HanpaB/IeHNI0 CKOPOCTW BeTpa.

3.28 onopHas (Hecywas) KOHCTpykuua (B3AY) (support structure (wind turbines)]: YUactb B3Y, Bkntova-
louas B ceba 6allHio U yHAAMEHT.

3.29 octaHoBKa (standstill): CocTosHne B3Y, npu KOTOpOM ee BeTpoarperar HenoABWKEH.

3.30 oTkasoycToiiumBocTb (fail-safe): CoiicTBo n3genusi, obecneunBaemoe npy NPOEKTUPOBAHUN U
3aknyatoLLeecs B CNoCO6HOCTN COXPaHATb HOpMasibHOe (PYHKLMOHMPOBaHME NPU HANNYMW OTKA30B ero ane-
MEHTOB.

3.31 napameTp MacwTaba TypbyneHTHOCTHU (turbulence scale parameter) /1,: AnnHa BOSHbI, NPU KO-
TopoWi 6e3pasmepHas NJOTHOCTb NPOLO/ILHOW CNeKTpanbHOK MoLlHOCTM paBHa 0,05.

MpumeyvyaHune — [nvHa BOMHbI, Takum obpasom, onpegenera kak f11= Vj,ulA)' roe /S /g)/lo2 = 0,05 .

3.32 nnaHoBoe o6cnyxmBaHue (scheduled maintenance). MNpodunakTnyeckoe TexHuyeckoe obceny-
XVBaHWe. BbINO/IHIEMOE B COOTBETCTBUM C YCTAHOB/IEHHbIM KanleHAapHbIM rpachnkom.

3.33 naowagka gna pasmeweHna B3Y (wind turbine site): MecTo, onpegeneHHoe AN5 yCTaHOBKN Of-
HOVi OTAENbHO B3ATON BIY, nnn Tepputopumsa B npegenax BeTPO3NeKTPOCTaHLUN.

3.34 no BeTpy (downwind): B HanpaBneHnn CKOPOCTU BeTpa.

3.35 nokasaTenb cTeneHu yHkumn casura Betpa (wind shear exponent) a: Takke U3BeCTEH Kak No-
KasaTenb cTeneHn pyHkuum pacnpegenerus (cat 3.7).

3.36 nopbIB (gust): BHe3anHoe M3MeHeHne CKOPOCTU BeTpa.

MpumeyvyaHue — MopblB BETPA XapakTepu3yeTcsi BpeMEeHEM HapacTaHusi, aMnanTy 40N U MPOAOMKUTENIBHOCTbIO.

3.37 noTteps cetu (network loss): OTCyTCTBUE COEAMHEHUS C CETbI0 B TEUEHUE Nepuoaa, NpeBsblllatoLle-
ro nto6oe Bpems 3afepxkn cpabaTtbiBaHNA B CUCTEMe ynpaBneHus BIY.

3.38 npepgenbHoe cocTtosHue (limit state): CocTosiHME KOHCTPYKLUMW W Harpy3oK, AeCTBYOWUX Ha Hee.
NpeBbILLEHNE KOTOPbLIX NPUBOAUT K TOMY, UTO KOHCTPYKLMA GO/bLUe He YA0BNETBOPSET NPOEKTHLIM TPEGOBAHUSM.

n pnmeyaHune — HasHaueHne MPOEKTHbIX pacyeToB B COOTBETCTBUMN (T. €. MPOEKTHbIX TpeﬁOBaHVIVI no ycnosuam

npefenbHoro cocTosiHus) ¢ FTOCT 27.301 COCTOWT B TOM. YTOGbl COXPaHUTb BEPOSITHOCTb OCTUTHYTOrO NpesAesibHOro co-
CTOSIHUS HUXE OMPEAENEHHOTO 3HAYEHUs!, 3apaHEee HAa3HAYEHHOTO A1 PACCMATPUBAEMOrO BUAA KOHCTPYKLMN.

3.39 npoekTHble orpaHuyeHuns (design limits): MakcumanbHble UM MUHUMa IbHbIE 3HAYEHUS], UCNOJ1b-
3yemble B NMPOeKTe.

3.40 npocToii (BAY) (standstill). CocTosHne B3Y. npu kOTOpoM ee BeTpoarperaT He BpaliaeTcs.

3.41 npoTus BeTpa (upwind): Hanpasnexue, NpoTUBOMNO/IOXHOE [NTABHOMY BEKTOPY CKOPOCTU BeTpa.

3.42 pacnpegeneHune Beibynna (Weibull distribution) Pw: BeposaTHoCcTHas dyHKUMA pacnpeseneHus
B COOTBETCTBUM C 3.44.

3.43 pacnpegeneHue Panes (Rayleigh distribution) PR: ®yHkuna pacnpeneneHuss BEpOSTHOCTM B CO-
oTBEeTCTBUN C 3.44.

3.44 pacnpegeneHune ckopoctu BeTpa (wind speed distribution): BepoATHOCTHaa pyHKUUA pacnpege-
NeHVs. ncnonb3yemas 415 onncaHus pacnpegenieHns CKopocTei BeTpa 3a NPoAO/KUTENbHbIA Nepuog Bpe-
MeHMU.

MpumeyaHune — Hanbonee yacto Ucnonb3yoT pyHKuMo Panes P2V 0) n dyHkumio Beiibynna PJ, Y0).
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P.(V'0)-1-0xp[-it(4,/21/,>c)2]. (3)

4
C-klz ecnm K" 2

rae F\V0) — coBokynHasi chyHKLMSt BEPOSITHOCTH, T. €. BEPOSATHOCTb Toro, Uto V < VO,

V0O —  npegernbHasa CKopoCTb BETPa;

Vavc — cpefHee 3HayeHue V,

C — wmacwrabHblii napameTp chyHKUmKM Belibynna;
K — napameTp dhopmbl chyHKUMM Belibynna;

I — ramva-chyHKUmA.

Ob6a napaveTpa C 1 K MOXHO onpeAenuTb Mo pesy/ibTataM U3MepeHns AaHHbIX. PyHKUMA Panes naeHTuuHa qoyHk-
umm Beiibynna npu Kk = 2, a C n Virtv yA0BNETBOPSIIOT YC/IOBUSM, YCTAHOB/IEHHBLIM B (4) Npy K = 2.

®YHKUMN pacnpefenieHns BbipakaroT COBOKYMHYI0 BEPOSTHOCTb TOTO, YTO CKOPOCTb BETpa Hibke, Yem VQ Takum
obpasom, pasHocTb (P(Y]) - f\V 2)), BbluncneHHas Ansa ykasaHHbIX npegenos V, u V2. COOTBETCTBYET [0/1e BpeMeH!, B
TEYEeHMe KOTOPOro CKOPOCTb BETPa OCTaeTcs B 3TUX Npegenax. AvidhchbepeHuypoBaHme dyHKUWIA pacnpegeneHns AaeT co-
OTBETCTBYIOLLME (PYHKLIMN NIOTHOCTU BEPOSITHOCTH.

MpumeyaHne —

DYHKLYS CTATUCTUYECKON 3aKOHOMEPHOCTU HacTOT BapuaLmii CKOpoCcTel BeTpa 3a Onpeae/ieHHbIi neprog,
BpeMeHY, annpoKCUMUPYHOLLAs CTaTVUCTUYECKVE JaHHbIe HAG/HOAEHMIA.
[FTOCTP 51237-98. cTaTbAA.6]

3.45 cBegeHuns o nnowagke (site data); JaHHble, OTHOCALMECS K MJowWazke pasmelleHns BAY v onu-
CbIBalOLLME OKPYXaloLLyto cpedy, ceiicMmyeckne 0CO6EHHOCTH, XMMUYECKME U MEXaHWYeCcKne CBOICTBa cna-
ralLux rpyHToB, 0CO6EHHOCTU CceTH NOoAKIIoYeHNs (CBeAeHNSA, ONMCbIBatoLLMe BETPOBOW NOTOK, AO/KHbI ObITb
CTaTUCTUYECKNMU faHHbIMK ¢ 10-MUHYTHOW BbIGOPKOI, €Cnn He 3afaH MHOW NHTepBas).

3.46 caBur BeTpa (wind shear); Vi3MeHeHWe cKOPOCTU BETPA B NJIOCKOCTU, NEPNeHANKYAPHO Hanpas-
NeHuto BeTpa.

3.47 cuctema cb6opa mowHocTn (BAY) (power collection system (wind turbines)]: 9nekrpnyeckas cu-
cTeMa. KoTopasi npefiHazHauyeHa A1a npuemMa BblpaboTaHHOW 3/1eKTPO3HEPruy oT ogHoM unu 6onee BAY (oHa
BK/lOYaeT B ce6s1 Bce anekTpuyeckoe obopyaoBaHne, pacrnosioxXeHHoe mexay knemMmamu B3Y un Toukoii noa-
K/TIOYEHUS K CETH).

3.48 cKopoCcTb BeTpa B TOYKe Bpaljarwerocs BeTpokoneca (rotationally sampled wind velocity):
CKopoCTb BeTpa, KOTOpbIil AeiicTBYeT Ha BbiGpaHHyl0 hMKCHPOBAaHHYHO TOUKY BpallatoLierocs BeTpokoseca
B3Y.

MpumeyaHune — CnekTp Typ6yneHTHOCTU BETPA B BbIGpaHHOI TOUKE BpALLIAIOLLErocsl BETPOKo/ieca onpeae-
NIeHHbIM 06PA30M OT/IMUAETCS OT HOPMA/ILHOTO CMEKTPa TYPBY/EHTHOCTU. Bpallasich, I0NacTb NepecekaeT HaGeratoLmii
BO3AYLLUHbI/ MOTOK KOTOPbIV MBMEHSIETCS B MPOCTPAHCTBE. M03TOMy pesy ibTUPYIOLLMIA CEKTP TYpOYIEHTHOCTY COAEPXUT
60/IbLLOE KO/IMUECTBO BapuaLyii 1 rapMOHUK, 06YC/IOB/IEHHbIX YACTOTOMN BpaLLEHUS.

3.49 ckopocTb BeTpa BblxuBaHua (survival wind speed): MNMonynspHoe Ha3BaHWii NpefenbHO foNyCTu-
MO CKOPOCTU BETPA, 3a/I0KEHHON NPU NPOEKTUPOBAHWM, KOTOPYHO KOHCTPYKLMS AO/KHA BblaepXaTb.

MpumeyaHne — B HaCToAEM CTaHJapTe 3TO BbIPaXKEHNE HE UCMOSIb3YeTCs, BMECTO 3TOrO WUCMO/Ib3YHOT Mo-
HSATME 3KCTPEMaUTbHOM CKOPOCTM BETpa corsiacHo 3.71.

3.50 ckpbIThbIli 0TKa3 (dormant failure); OTka3 asieMeHTa uan cUCTeMbI, KOTOPbI OCTAeTCS HEBbISB/EH-
HbIM B TeYeHWe HopMasibHO aKcnyaTaLum.

3.51 cnoxHblii naHgwadT (complex terrain): Okpyxatlias TeppuTopusl, KOTopasi UMeeT CyLLeCcTBEH-
Hble nepenagbl penbeda v aspoavHamMmnyeckme NpensaTCTBUS Ha MOBEPXHOCTW 3eM/IN, KOTOpble MOryT Bbl-
3BaTb MCKaXeHne BO3AYLIHOro NoToka.

3.52 cocTosiHne npefenbHOR npoyHocTm (ultimate limit state). MpegensHoe cocTosiHMe, KOTOPOe, Kak
npaswio, 3aBUCUT OT HanbonbLUeli HecyLLen cnoco6HOCTH.

6



FOCT P 54418.1—2012

3.53 cpogHoe rogoBoe (annual average): CpegHee 3HayeHue psga M3MEpPEeHHbIX AaHHbIX, 4OCTaTou-
HOro o6bema 1 NPoAO/HKMTENBHOCTY, CRyXallee A5 OLEeHK 0XUAaeMOro 3HayeHus paccmaTpuBaemoro na-
pameTpa: BPeMEHHOI NHTepBas OCPeAHEHUs [O/DKeH NpeacTasiATb CO60W Lenoe Yncno fet, 4tobbl yyecTb
Ce30HHble U3MEeHeHMUs atmocdepbl.

3.54 cpepHee kBajpaTuyeckoe OTK/MOHeHWe TypOyneHTHbIX nynbcauumin ckopoctu (turbulence
standard deviation) o,: CpegHee kBagpaTuieckoe OTK/IOHEHVE NPOAO/IbHOW COCTaBMNALLEN CKOPOCTH BeTpa
Ha BbICOTE OCK BETpoKoseca.

3.55 cpegHAA rogoBas ckopocThb BeTpa (annual average wind speed) Vave: CkopocTb BeTpa, ocpef-
HeHHas COrnacHo onpejeseHnio CPefHEerof0BOro 3HaueHus.

MpumevyaHune
CpefHss cCKOpOoCTb BeTpa 3a rof B KOHKpe THO MecTHOCTMW, onpejensiemMas 414 3ajaHHOW BbICOTbl Haj ypoB-

HEM 3eMHOI MOBEPXHOCTW.
/TOCT P 51237-98. cTaTbsa A.3]

3.56 cpefHAA ckopocTb BeTpa (mean wind speed): CpegHee CTaTUCTUUYECKOE MIHOBEHHbIX 3HAYEHWIA
CKOpPOCTW BeTpa, OCpPeAMEeHHbIX Ha 3afaHHOM nepuofe BpemMeHW, NPOAOIKUTENIbHOCTb KOTOPOro MOXeT W3-
MEHATLCA OT HECKOJIbKUX CEKYH[, [0 HECKOJIbKUX W fiaXe AeCATKOB JeT.

3.57 cTeneHHoOW 3akoH aAns casura Betpa (power law for wind shear): B cootBeTcTBUM € 3.7.

3.58 ctynuua (BTynka) (B3Y) (hub (wind turbines)]: YcTpoiicTBO, C NOMOLLbIO KOTOPOrO OCYLLECTBNAET-
cA thukcaums nonactein BeTpokosieca Wanm nx c60POUHbIX eAVHUL, HA Basly BETPOKOeca.

3.59 Topmo3 (BIY) (brake (wind turbines)]: YcTpoiicTBO, cnocobHOe CHMXaTb CKOPOCTb BETpOKoseca
UM ocTaHaB/MBAaThb €ro BpalleHue.

MpumeuyaHue — TOPMO3 MOXET MPUBOANTLCS B AEICTBUE A3POAMHAMMUYECKN, UMETH MEXAHUYECKUA nan
3neKTpuyeckuit npusog,.

3.60 Touka nogknwyennsa (BIY) (network connection point (wind turbines)]: KabenbHble MydTbl Kax-
[0 oTaenbHOW BIY. a Ana BeTPO3/eKTPOCTaHUMM — YCTPOCTBA, C NOMOLLbI0 KOTOPbIX OCYLLEeCTBAsSeTcA
coefuHeHne C WnHaMmy MeCTHOIN cucTeMbl c60opa MOLLHOCTM.

3.61 ycTaHoBKa Ha BeTep (pbickaHue) (yawing): MoBoOpoT ocx BETPOKO/IECA OTHOCUTE/IbHO BEPTUKASIb-
HOIi OcU (TOMbKO A8 TOPU30HTaNIbHO-0CeBbIX BY).

3.62 ycTaHOBKa 3anekTpuyeckas setpoBas (BY) (wind turbine generator system (wind turbine)]: BeTpo-
3HepreTMyeckKas ycTaHOBKa, KoTopas npeobpasyeT KMHETUYECKYIO SHEPTUIO BETPA B 3/1EKTPUYECKYIO SHEPTUIO.

3.63 dpyHKumn 3awmnTtel (BAY) (protection functions (wind turbine)]: ®yHKUUKM cucTeMbl ynpasieHusa 1
3aLmnThbl, KOTOPbIE FAPaHTUPYIOT, YTO COCTOSIHME B3Y 1 ee napameTpbl OCTaHyTCA B Npefenax, onpeAeneHHbIX
NPOEKTOM.

3.64 cbyHKuMKM ynpaBneHusa (B3Y) [control functions (wind turbines)]: ®yHKUUKN cucTeM ynpaBneHus u
3alNTbl, OCHOBaHHbIE Ha AAaHHbIX O COCTOSAHUN BJY. ee 3neMeHTOB W/UNKN OKpyXaloLed ee cpedbl, KOTopble
yaepxusalT B3Y B 3afaHHbIX pabouux npegenax.

3.65 xapaktepuctnyeckoe 3HavyeHune (characteristic value): 3HadyeHue, nmeroLLee yCTaHOBIEHHYIO Be-
POSITHOCTb TOTO, YTO OHO He ByfeT AOCTUTHYTO (T. €. BEPOATHOCTb NPEBbILEHNS MEHbLUE WX paBHa yCTaHOB-
NIEHHOMY 3HA4eHwuto).

3.66 xonocToii xog [idling (wind turbines)]: CocTosiHne B3Y. npu koTopoM ee BA meaneHHo BpalliaeTcs,
He Mpou3BOAA 3/IEKTPOIHEPTUN.

3.67 uuknbl camosknyeHns {auto-reclosing cycle): CobbiTve ¢ NeEpMOAOM BPEMEHU, U3MEHSIOLLMMCA
npn6ansutensHo ot 0.01 ¢ [0 HECKONBbKMX CEKYH[, B TeYeHne KOTOpbIX TOPMO3, 0CBOBGOXAEHHbIV nocne c6os
B CETW, aBTOMAaTNYECKN NOBTOPHO BK/IOYAETCS, U JIMHUSA BHOBb NOAK/OHYAETCH K CETU.

3.68 yacTtoTa BpalleHus BeTpokoneca (B3Y) [rotor speed (wind turbines)]: YacTtoTa BpalleHust BeTpo-
Koneca OTHOCMTE/NbHO ero ocu.

MpumevyaHune

Yron, npoxoAunmMblii nonacThlo BK 3a eAuHMLY BPEMEHU, U3MEPEHHbIN B 060poTax B eANHULY BPEMEHU MU B
pagmaHax.
[FTOCTP 51237-98. cTaTbsa 3.3.3.9)

3.69 wepoxoBaToCTb MOBEPXHOCTU (roughness length) z0: SkcTpanonMpoBaHHasi BbICOTa, NPU KOTO-
poii cpefiHssi CKOPOCTb BETpa NPUHUMAETCS PABHON HY/I0 B MPEANOIOKEHUN, YTO NPOUIbL CKOPOCTU BETpa
Mo BbICOTE NOAUMHSIETCS NI0rapMMNUECKOMY 3aKOHY.
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3.70 akonoruyeckne ycnosus (ycrnoBusa okpyxawuweit cpeabl) (environmental conditions): Mapame-
Tpbl OKpYyXatolleli cpedbl (CKOPOCTb BETPa, BbiCOTA pasMeLleHUs, TeMnepaTypa, BNaXHOCTb 1 Npoyne napa-
MeTpbI), KOTOpPble 0Ka3biBalOT B/IMSHNE HA 0COH6EHHOCTH (DYHKLMOHMpOBaHUs BIY.

3.71 akcTpemasnbHasa ckopocTb BeTpa (extreme wind speed): BenuunHa camoli BbICOKOW CKOpOCTU
BeTpa, OCPeAMEHHOI 3a nepuof t €. C eXeroAHoil BEpOATHOCTbIO NpeBbileHns 11N («nepuog NoBTOpsieMo-
ctu» — N neT).

MpumevyaHune — B HacToAwem ctaHgapTe nepuogsl nostopsemoctv N =50 net 1 N = 1 rog v nHTepsasibl
BPeMeHU, [/151 KOTOPbIX ONpeaenseTcs cpeaHee 3HaveHne, coctasnatoT t=3 ¢ ut = 10 M1H. YacTo 1Crnosb3yeTcs LLUMPOKO

M3BECTHbII, HO MEHEe TOUHbI TEPMAH — «CKOPOCTb BbDKVMBAHWS». B HACTOSILLIEM CTaHAapTe Mpy NPOEKTVPOBaHMM B3Y
WCMO/L3YHOTCA SKCTPEMaTbHbIE CKOPOCTM BETPA [/151 ONPEAEesieHs pacHeTHO Harpyskiu.

3.72 akcnnyaTtauuoHHble npegens! (operating limits): Habop ycnosuii, onpegensieMbiX NpoOeKTUPOB-
LWMKOM B3JY. KoTOpble perynvpytoT paboTy CUCTEMbI YNpaBAeHUs 1 3almTbl.

3.73 anekTpuyeckasa cunosas ceTb (electrical power network): COBOKYNHOCTb OTAE/IbHbIX YCTAHOBOK,
noAcTaHuuii, NMHWIA anekTponepegayun unu kabenei, npegHasHavyeHHas ANA nepefayn u pacnpegeneHuns
3/1EKTPO3HEPTUN.

MpumeyvyaHne — MpaHULbl PasIMYHbIX YaCTEN 3TOI CETU ONPefEensioTcs B COOTBETCTBIAW C BbIGPaHHBIMU Kpu-
TepusiM1, HanprMep reorpadueckyiM PacrosiokeHeM, NpaBamy COGCTBEHHOCTY, YPOBHSIMU HANPSHKEHNS U T. 4,

3.74 anekTpuyeckasa cuctema B3IY (wind turbine electrical system): CoBOKYMHOCTb 371€KTPUYECKOrO
060pyi0BaHNsi, YCTAHOB/IEHHOTO BHYTPY B3Y. B TOM unc/e ee K1eMMbl, YCTPOCTBA 3a3eM/IEHNS, 3a3EM/ISH0-
LMe NnepeMblukni 1 cpedcTBa cBA3n (MpoBoAa 3a3eM/eHus, NpefHasHauyeHHble A8 3a3eM/IEHUS 3/1eKTpuye-
CKOW ceT B3IY. Takxe BXOAAT B a/1EKTPUYECKYI0 cuctemy B3IY).

4 O603HauvyeHUs u cokpalw,eHuns

4.1 O603HauyeHusn

C MacliTabHbIli napameTp yHKLKn Beilbynna m/c
Cct KO3(PPULIMEHT, YUUTBLIBAIOLLMIA XapakTepucTMkn TypbyNeHTHOCTU, NOPOXAEHHON

CNOXHbIM NaHgwapTom
CT KO3(PPULIMEHT, YUUTbLIBAIOLLMIA BNUSAHNE a3POAUHAMUYECKOTO cnefa Ha BO3AYLUHbIV

NOTOK Nepef, BETPOKO/IECOM
Coh QYHKLMSA KOTEPEHTHOCTU
D OonameTp BeTpoKosieca
f yacrota
fd NpoeKTHasa pacyeTHas BennyMHa NPoOYHOCTU MaTepuana []
fk HopMaTMBHAasA Be/IMYMHA NPOYHOCTU MaTepuana H
Fa NPOEeKTHas pacyeTHasi BEIMYMHA CYMMApHOI BHYTPEHHEN Harpysku H
Fk HOpMaTMBHas BENMNYMHA Harpy3ku H
Iref pacyeTHOe 3HauyeHne MHTEHCUBHOCTM TypOy/IeHTHOCTY BO3AYLUHOIO NOTOKa nNpu []

cpeaHeii ckopocTn BeTpa 15 M/c, onpeaeneHHol Ha 10-MUHYTHOM MHTepBase
Ha BbICOTE OCY BeTpokosieca

¥ a(hheKTnBHAA NHTEHCUBHOCTb TYpPOYNEeHTHOCTMN []
K napameTp opMbl PYHKLMKN pacnpegeneHns Belibynna H
K mMoanduumpoBaHHasa yHkuns beccens H
L WHTErpanbHblii MacluTab N30TPoNnHol Typ6YyneHTHOCTH M
Le MacLiTab KorepeHTHOCTN M
Lk UHTEerpanbHblli MacliTab, onpeAenieHHbln ANs K- cocTaBNsALLeli BEKTOpa CKOPOCTH M
m nokasartesfib cTeneHu B choopmyne Bennepa H
n, NOACHYATAHHOE YMCO YCTaNOCTHbIX LIMKMIOB B i-ii BbIGOPKE Harpysku H
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i) YMC/0 LMKIOB A0 paspyLleHus KakK (PyHKUUS HanpskeHus (unu gedpopmavmm) ons yka- )
3aHHOro aprymeHTa (1. e. xapaktepuctunyeckas kpusas S-N)

N nepuog NoBTOPSEMOCTH IKCTPEMASIbHBIX CUTyaLuii rog,

p BEPOATHOCTb BbDKMBaHUSA [-]

PR{VQ BeposiTHOCTHasA dyHKUUS pacnpesenieHnsa Panes, T. e. BEPOATHOCTb TOro, 4to V < VQ )

PWVQ BepoaTHOCTHas doyHKUUS pacnpegenexusa Benbynna [-]

r BE/IMYMHA NPOEeKLMN BEKTOpa pasfeneHns M

S YPOBEHb HanpshkeHus (gedopmauuu), 3aBUCALLMIA OT NOACUYMTAHHOTO Yncna LUKIOB B [-]
/- BbIGOpKE

S,(0 cnekTpasibHasi NJI0THOCTb 3HEPIVM MPOAOJIbHOW COCTaBnsAoLWEel TypOYNEHTHbIX NyNbCcaLuii m2/c

Sk OAHOMEPHBI CNEKTP COCTaBNALLEA BEKTOPA CKOPOCTH m2/c

T CO6CTBEHHOE 3HaYeHne BpeMeHW nopbiBa c

t Bpems c

\ CKOpOCTb BETPaA m/c

V(z) CKOPOCTb BETPA Ha BbICOTE I HafJ YPOBHEM 3eM/IN m/c

Vawg cpefiHee 3HaueHue CKopoCTW BeTpa m/c

Vg Be/IMYMHA 3KCTPEMAsIbHOrO KOrepeHTHOro nopbiBa Ha BCeli naowann, ometaemMon m/c
BETPOKO/IECOM

VeN oxugaemas akCcTpeMasibHas CKOpoCTb BeTpa (CpeAHsas 3a Tpy CeKyHAbl) C Nepuoaom m/c
nostopsiemoctv N net. Yel n Ye50 — ¢ nepuogamu nostopssemoctu 1 rog n 50 net
COOTBETCTBEHHO

Vausl BE/IMYMHa CKOPOCTM NOpbIBa BETPa Ha BbICOTE OCK BETpokosieca m/c

Vhub CKOpOCTb HaberarLero BO3yLLIHOrO NOTOKa Ha BbICOTE OCK BETpoKoseca m/c

Vh MUHUMasIbHas paboyas cCKopoCTb BETpa m/c

VO npefenbHas BeMUMHa CKOPOCTU BETPa B MOAeNy pacnpefenieHns ckopocTu BeTpa m/c
MakcuMasibHasa paboyas CKOpocTb BeTpa m/c

Vv, HOMMHafbHas CKOPOCTb BeTpa m/c

Wh, pacyeTHasi CKOPOCTb BeTpa m/c

V(y.z,t) npofosibHas COCTaBNAKLWAs BEKTOpa CKOPOCTU, onpefenstowas nepexoiHblii npouecc m/c
NS TOPU30OHTasIbHOTO casura

V(z.t) npoAo/bHas cocTaBnaloLias BeKTopa CKOPOCTH, onpeAensioLlias nepexofHblii npolecc m/c
npu aKCTpemasibHOM NopbIBE W cABUTe BeTpa

X.y.Z  KOOpAMHaTbl CUCTEMbIl, UCMONb3YOLMecs A8 ONUCAHNSA BEKTOPHOrO NOMS CKOPOCTEN: M
BLONb BeTpa (NpofonbHbIX), nonepek BeTpa (6OKOBbIX) U MO BbICOTE (HOPMasibHbIX) CO-
OTBETCTBEHHO

zhub BbICOTa OCW BETPOKO/IECA Haf NOBEPXHOCTLIO 3eMIn

z, 6a3o0Bas BbICOTA Haf, YPOBHEM 3eMn

z0 napameTp LIepoXxoBaTOCTV NoAcTUAaloLLLeli NOBEPXHOCTMW 418 NOCTPOEHNSA norapumm-

yeckoro npodmns seTpa

& nokasaTesib CTeNeHn ANa PyHKLMKM, onuckiBaroLeli npoduib BeTpa
P napameTp B MOAEN 3KCTPEMAsIbHOTO U3MEHEHNSA HanpasieHus

5 KoathhuumneHT Bapuauum

r raMma-tyHKL s

Y, napuuanbHblii K03 MeHT 6e30NacHOCTM MO Harpyskam

yT napumanbHbllii K0aduuneHT 6e3onacHocTy 4N matepuana
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Y, napumanbHblii KoathULUEHT 6e30MacHOCTM, YUnTbIBaOWMIA NOCNeACTBUs 0TKasa

0(f) nepexofHblii NpoLecc U3MeHEHUs! HanpaBeHus BeTpa rpag

BC? Yro/ MakCUMasibHOrO OTK/IOHEH!S OT HANpaB/IeHWs CPOAHEN CKOPOCTU BETPA B Clyuae nopbisa rpag
BE/IMUMHA IKCTPEMAaSIbHOTO U3MEHEHUS HanpaB/eHnst BeTpa rpag

n, npoAonbHbIA MacwTad TypbyneHTHOCTU BO3AYLUHOTO MOTOKA, ONPefeNeHHbIA Kak au- M

Ha BOJIHbI, NPW KOTOPOi1 6e3pa3mepHasi cnekTpasibHas NAOTHOCTb IHEPTUW NPOLOSIbHOM
cocTaBniaoweit ckopoctn /S,(/lya* pasHa 0,05

- pacyeTHOe cpefiHee KBagpaTuyeckoe OTKNOHeHWe Typ6OyneHTHOCTH HaberatLero Bos- m/c
OYLWHOro notoka
adhekTnBHOE pacyeTHOe CpeAHeKBagpaTnyeckoe OTKIOHeHne TypbyneHTHOCTH Habe- m/c
Cetl TaloLero BO3AyLLUHOro noToka
a*ance  cpefHee KBajpatumyeckoe OTK/IOHEHWE TYpOyNeHTHOCTU B a3poauHaMnyYeckoM cneje m/c
MakcumMmanbHoe cpefiHee KBagpaTnieckoe OTK/IOHEHNe TypOy/IeHTHOCTU B LLleHTpe aapo- m/c
ar AVHaMMUYEeCKOro cfiefja Ha ocu BeTpokoneca
n cpefiHee KBajpaTnyeckoe OTK/IOHEHME pacyeTHOro CpefHero KBaapaTnyeckoro oTk/o- m/c
HeHVsA TypOyNeHTHOCTN HaberawLwero BO3AyLLIHOM0 NoToka
0, cpefHee KBagpaTuyeckoe OTK/IOHEHMEe NPOAO/IbHONM COCTaB/SIOLLEN CKOPOCTU BeTpa m/c
02 cpefiHee KBajpaTuyeckoe OTKNOHeHMe GOKOBOI COCTaBNAOLW el CKOpOCTH BeTpa m/c
03 cpefiHee KBafpaTuyeckoe OTK/OHEHME HOPMa/ibHON COCTaB/IALLEe CKOPOCTH BeTpa m/c
E{ ) oxujaemas BeMuMHa napamertpa B CKO6Kax

Var( } Bapuauua napameTpa B CKO6Kax

4.2 CokpaleHus

A (A) aBapuiiHblii (Npy onpegenexHnmn KoahuurneHToB 6e3onacHoCTm)

B3Y BeTpO3HepreTnyeckas yctaHoBKa

M3B (EWM) wmMogfenb 3KCTpeMasibHOW CKOpPOCTM BeTpa

H (N) HOpMasibHbIA cnyyali HarpyxeHns (418 napumnanbHbiX KoadduuneHToB 6e3onacHoCcTn)

HMT (NTM) wmopaenb HopManbHOl Typ6yneHTHOCTU

HMB (NWP) wmogenb HopmasibHOro npoduas setpa

neH (DLC) nNpOEeKTHbIA ciyyal HarpyxeHus

y (F) YCTa/IOCTHOE HarpyxeHue

anH (EDC) akcTpeMasibHOoe U3MEHeHWe HanpaBieHus

3KH (ECD) aKcTpeMmasibHblli KOrepeHTHbI MopbIB C U3MEHEHNEeM Hanpas/eHus
aMT (ETM) 3KcTpemasibHas mMofesib TypOyneHTHOCTH

OPMN (EOG) aKkcTpemasibHas BesiMyvHa nopbisa paboyero coCToAHUA

acB (EWS) akcTpemasibHbIil CABUM BO3AYLIHOIO NoToka

S S cneumnasbHbIi knacc 6e30nacHocTy

T () Harpyskv npy TpaHcnopTUpPoOBaHUU 1 BO3BEAEHUN
n ()] npeAesibHble Harpysku

MC MeTeoposiornyeckas cTaHums

MH L MOTO[ HE3aBUCUMbIX LUTOPMOB

noc NPOeKT opraHusauun CTponTenbLCTBa

nne NpoeKT npounssofcTBa paboT

Craa cucTema reHepupoBaHusa 3/1IeKTPO3Heprum
CCBbT cucTema cTaHgapToB 6e3onacHOCTY Tpyaa
enm cucTema nepegaym MOLWHOCTU

n pnmedaHne — B HacToOAWeM MO,qVIdJVILU/IpOBaHHOM cTaHfapTe He UCNO/Ib3YHTCA CoOKpalleHusa, npucyT-

CTBYHOLLME B aHT/TMIICKOI BEPCMU AOKYMEHT !
a.c. alternating current nepemeHHbIi TOK
d.c. direct current NOCT OSIHHbI TOK.
T aK Kak B TEXHUYECKOM PYCCKOM 5i3blKE T akKue COKpalLeHUs HEe NPUHATbI.
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5 OCHOBHbIE NONOXEHUSA

5.1 O6wwme TpeboBaHuA

TexHnyeckne ycnoeus u TpeboBaHuA ANA o6ecnevyeHWs HafeXHOCTW KOHCTPYKLMUKM, MexaHW4eckux,
3/1IEKTPUYECKMX CUCTEM U CUCTEMbI YpaBnieHns BAY npusBefeHbl B NepeyncneHHbIX Huxe pasgenax. fJaHHoe
nogpo6Hoe onucaHve TpeboBaHWii OTHOCUTCA K MPOEKTMPOBAHWUIO, NPOU3BOACTBY, CTPOUTENLCTBY, PYKOBOA-
cTBaM Mo akKcnayataumn n TEXHMYeCcKoMy 06CnyxmuBaHnio BAY n cBA3aHHOMY C 3TUM npoueccy obecneyeHus
KayecTBa. B gaHHOM cTaHfgapTe yuTeHbl Takke TpeboBaHWs 6e30MacHOCTM, NOMyYeHHbIe B pe3yibTarte onbiTa
CTpOUTENLCTBA, 3KCNAyaTaummn 1 TEXHUYECKoro obcnyxmnsaHus B3Y.

5.2 MeTof010MMs NPOEKTUpoOBaHnA

[ns onpegeneHns pacyeTHbIX Harpy3oK A0/HKHO GbiTb UCMOIb30BAHO CTPYKTYPHOE AMHaMUYeckoe Moge-
NMpoBaHVe. KOTopoe A0/1XKHO UCMNOb30BaThLCA A1 ONPeAeeHNst Harpy3ok, BO3HWKaLWMX Mo BO3fe/icTBrEM
BeTpa B 3afaHHOM Auana3oHe CKOpOCTel, yunTbiBaTb TypOyNeHTHOCTb BO3AYLUHOrO NOTOKa, NpoYne xapakre-
PUCTUKM BeTpa, onpegeneHHble B pasgesie 6, N NPOeKTHble COCTOSIHUSA KOHCTPYKL WA, OnncaHHble B pasgene 7.
Lo/XHbI 6bITb PACCMOTPEHbLI BCE XapaKTepHble KOMOUHALMM BHELUHUX BO3LAENCTBUIA 1 NPOEKTHbIX COCTOSIHUIA.
MuWHMManbHbIA Habop Taknx KOMOMHaUWA onpedeneH B JaHHOM CTaHAapTe Kak «BapuaHTbl HarpyxeHus».

[aHHble noNHOMacLWTabHbIX UCMbITaHNA BOY pekoMeHAyeTcs MCNob30BaTh 415 yBEINMYEHUS CTENEHN
HaZleXXHOCTM MPOEKTHLIX NapamMeTpoB M BENNYMH, a Takke ANA NOATBEPXAEHNA COOTBETCTBUA CTPYKTYPHbIX
AVHaMWNYeCcKUX mMmogeneli N NPOeKTHbIX COCTOSHUIA.

MoaTBepxaeHNe COOTBETCTBMSA KOHCTPYKLUM PEKOMEHAYEeTCS BbIMOAHATb pacyeTamu W/unu ucnbiTa-
HUAMU. Ecnn pesynbTaTtbl UCMIbITAHUIA UCMONL3YHOTCS AJ1 TaKOoro NOATBEPXAEHWS, TO BEMUMHLI (DAKTOPOB
oKpyXatolleli cpefpl, Habnwaawlmecs B NpoLecce UCNbITaHWi, AO/MKHbI ObITb NpeAcTaBNeHbl B JOKYMEHTa-
LMK ONA OTPaKEHUA UX BIUSHUA HA XapakTepHble 3Ha4YeHuUs napaMeTpoB U MPOEKTHblIe COCTOSAHUSA, YCTaHOB-
NIEHHbIEe B HACTOALLEM cTaHapTe. BbiGop NpoBepsieMbIX YC/I0BWiA, BKIHOYASA KOHTPO/IbHbIE Harpy3ku, AO/MKEH
y4nTbIBaTb COOTBETCTBYHOLLME KO3(P(PULNEHTBI 6GE30NACHOCTH.

5.3 Knaccbl 6e3onacHocTn B3y

B3Y [onmxHbl 6bITb CNPOEKTUPOBaHbI B COOTBETCTBUM C OAHVUM K3 ABYX MPUBELEHHbIX HMXe KNaccoB
6€e30MacHoOCTu:

- HOpMasibHbIV Knacc 6e30nacHOCTM NMpUMEHSIeTCs Torga, korga oTkas obopypoBaHus BJY cBsA3aH €
PUCKOM HaHEeCEeHWUs1 TeNecHOro NOBPEeXAEHUS WU MOXET MPUBECTU K COUMaNbHbIM UAN 3KOHOMUYECKUM MOo-
CNeAcTBUAM;

- cneymanbHblii Knacc 6e30MacHOCTM NPUMEHsIETCS Toraa, korga TpeboBaHus 6e30MmacHOCTU onpege-
NAKTCA B COOTBETCTBUM C MECTHbIMU HOPMAaTUBHbLIMY akTaMmu u/nnm TpeboBaHUssMN 6e30MacHOCTU, KOTopble
corsniacoBaHbl MexXay U3roToBUTesIeEM U 3aKa3ymKom.

MapumanbHblie KoadhhmumeHTbl 6e3onacHoCcT AN B3Y HopManbHOro knacca 6e3omacHocTui, onpege-
NeHbl B 7.6 HacTosALero ctaHgapTa.

MapuwnansbHble KoathduueHTsl 6e3onacHocTn Ans B3Y cneunanbHOro knacca 6e30nacHOCTU OOMKHbI
ObITb COrTacoBaHsbl MeXay n3rotoemteniem 1 3aka3vumkom. BQY, CnpoeKTupoBaHHaA B COOTBETCTBUM CO cneyn-
asbHbIM KNaccoM 6e3onacHocTu, aBnseTca B3Y knacca S. kak 3T0 yCTaHOB/IEHO B 6.2.

5.4 KauectBo B3Y

KauectBo BJY sABnsieTcs UHTErpasibHbIM nokasaTtesnieM 1 obecneymMBaeTcs Ha aTanax NpoeKkTUpoBaHus,
3aKynok, Npou3Bo/CTBa, NOCTaBKW, BO3BEAEHUSA, IKCNyaTtauum n TEXHUYECKOro 06¢cnyxunsanmsa kak BIY, Tak
1 BCEX €€ KOMMOHEHTOB.

CncTema obecneyeHns KkayecTBa A0O/MKHA COOTBeTCTBOBaTb TpebosaHnam NOCT P NCO 9001 un
FOCT P NCO 9004

5.5 Mapknposka B3y

Kaxpgan B3Y gomkHa umeTb MapkupoBKy. MapkupoBka fo/mkHa 6bITb BbINOSIHEHA YETKO U pa3bopynBo
HecMbIBaeMOli Kpackoi Ha XOpoLLOo BUAHOM YacT B3Y. MUHUMasbHbI 06beM yKa3biBaeMON MHopMaLun:

- cTpaHa u oupma-m3rotosuTesns B3Y;

- MOZE/b N CEPUIHBIA HOMEP U3aenus:

- KIMMaTnyeckoe UCMOoJSIHeHE;

1n
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-farta U3roToB/ieHUs;

- HOMVWHa/IbHasA MOLLHOCTb;

- 6ba3oBas ckopocTb BeTpa Vnf, m/c,

- pabounii gnanasoH CKOPOCTM BeTpa Ha YPOBHE OCU BETpoKosieca - Voul, m/c;

- pabounii Anana3oH Temneparyp;

- Knacc 6esonacHocTn BOY B cOOTBETCTBUM C Tabnuuei 1;

- HOMUHa/IbHOE HanpsXXeHne 1 ToK Ha k1eMmax BY ¢ ykasaHuem guanasoHoB;

- yacToTa Toka Ha knemmax B3Y unm guana3oH U3sMeHeHUst 4acToTbl, €CIM HOMUHA/IbHOE OTK/TIOHEeHue
npesbiwaeT 2 %.

B uncne [ONONHWTENbHbIX faHHbIX CNefyeT yKasaThb:

- MakcuMasibHyto Maccy 6aLluHu:

- MaKCMMasibHYI0 BbICOTY OCU BeTpOKoseca:

- npefenibHo AoNYCTUMY CKOPOCTb BeTpa:

- oMeTaeMylo naouiab Be TPOKoseca.

- KO/IMYeCTBO flonacTei:

- LNVHY nonacTw.

NMpumeyvyaHue — JaHHas uHopmaymus Heobxoanma A5 opraHusauum paboT No TPaAHCNOPTUPOBAHUIO U
BO3BeAeHuo BIY.

MapkupoBka B3Y. npegHasHauyeHHbIX 415 yCTaHOBKM B paiioHax KpaliHero Cesepa 1 TpygHOAOCTYnN-
HbIX paliloHax, JO/MKHA yYMThiBaTb nonoxeHus FTOCT 15846.

6 ®akTOopbl OKpyXatwLueii cpeasbl

6.1 OCHOBHbIE MOMIOXEHUsI Npu yueTe PhakTOPOB OKpYyXatoLieil cpeabl

dakTopbl BHELLHEl OKpyXatlolleli cpefbl, OnncaHHble B AaHHOM pasfesio, AO/DKHbI 6biTb YYTeHbl Npu
npoekTnposaHun B3Y.

Ha B3Y B03feicTBYIOT (hakTOpbl OKpYXatoLleli cpefbl U 3NeKTPUYEeCcKne Harpysku, KoTopblie BINAIOT Ha
MPOLECChI HArpyXXeHUss 3N1eMeHTOB KOHCTPYKLMUN 1 OTpaXatoTca Ha Cpoke Cnyx6bl 1 npouecce ee akcnaya-
Tauun. ina obecnevyeHns Hagnexatero ypoBHa HafeXHoOCTU 1 6e30MacHOCTU B npoLecce nNpoekTupoBaHus
Heobx0AMMO y4yecTb (hakTopbl OKpyXatolei cpefpbl, PEXUMbl 3/IEKTPUYECKMX HArpy3oK U XapakTepucTuku
TPYHTOB, KOTOPbIE J0/MKHbI ObITh A€TaNbHO U3/10XEHbI B MPOEKTHOI AOKYMEHTaL .

dakTopbl OKpYXaloLL et cpedbl NOAPA3AEeNATCA Ha PeXMMbI BeTpa 1 npoune thakTopbl. nekTpuyeckue
peXumbl 06yCNOBMIEHbI PeXnMamm ceT NOAKMN0HYEHNS. XapakTepucTUKN PYHTOB yUMTbIBAIOTCSA MPU NPOEKTY-
poBaHuu yHaameHToB B3Y.

Kaxabli BUA hakTopoB OKpyxalolieli cpefbl nogpasfensercs Ha HOPMasibHbI U 3KCTPeMasibHbIN.
HopmanbHble thakTopbl rnaBHbIM 06pasomM 3aTparvealoT NpoLecchbl NOBTOPHO-NEPUOANYECKOTO HarpyXeHus
3/1IEMEHTOB KOHCTPYKLUUW, B TO BPEMS Kak aKCTpeMasibHble (DaKTopbl NPeAcTaB/sloT peakue NpoekTHble COo-
CTOAHUSA. TIPOEKTHbIE CNyyYau HarpyXeHus AO/MKHbI COCTOSATb U3 MOTEHLMANbHO OMacHbIX KOMBUHaLUA 3TUX
hakTopoB C pexmmamu akcnayatauun B3Y v gpyrumm NpoeKTHbIMU CyYasmu.

CTpyKTypHas L,enioCcTHOCTL BAY B nepByto ouepeb 3aBUCUT OT peXMMOoB BeTpa. [poure chakTopbl OKpy-
Xaroulei cpegpl Takke BUSIOT HA KOHCTPYKTUBHbIE 0CO6EeHHOCTM B3Y, Takne kak thyHKLMWN CMCTeMbl ynpas-
NIeHNs. CpPoK cnyx6bl, MpoLecchl KOPPO3nK 1 Tak Aanee.

HopmasibHble 1 3KCTpemManbHble hakTopbl, KOTOPbIE AO/MKHbI 6bITb PACCMOTPEHbI MPU NPOEKTUPOBAHUN
B3Y B COOTBETCTBUM C K/1TACCOM ee 6e30MacHOCTHN, YCTaHOBMEHbI B MPUBEAEHHbIX HUXE MOAMYHKTaX.

Bbi6op BAY Ana KOHKpe THON Nnowafki pasmelleHnsa Ha MeCTHOCTU Ao/MKeH 6biTh NPOU3BEeAeH Ha
OCHOBE NPOBEPKM COOTBETCTBUSA TEXHUYECKNX XapakTepncTunk B3Y BeTpoBbIM pexnmam 1 npounm dak-
Topam oKpyXatoLLeli cpefibl, XapakTepHbIM AN5 JaHHOW Niowagku.

6.1.1 KnumaTunyeckoe ncnosHeHne By

Mpwn knaccudpmkauny BAY He06X0AMMO yunThiBaTb KIMMATUYECKOE NUCTOMHEHME.

O6opyaosaHue BOY oTeueCcTBEHHOI0 MPOU3BOACT BA JO/HKHO OblITb U3r0OTOB/IEHO B KMMaTNYECKOM
ucnonHeHuun: Y. ¥YXJ1n T. kaTeropuii pasmewtenmsa 1 1.1. 21 2.1 no FOCT 15150.

Mo FOCT P 51991 B3Y fo/mkHbI AonyckaThb B NpoLecce akcnayaTauun Bo3aeicTBusA:

- BOXKAA NHTEHCUBHOCTbIO 3 MM/MWUH 151 yCTaHOBOK M arperaToB UCNONHEeHWA Y n YXJ1. UHTeHCuB-
HOCTb0 5 MM/MUH — ANs ncnonHeHus T,

- CHera, pochbl. UHes1, rpaja u rosofneja Aas ycTaHOBOK U arperaToB UCMONHEHUA Y u YXJI:
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- CO/IHEYHOW paanayum ¢ pacyeTHOW MHTErpasbHO NOBEPXHOCTHOM NAOTHOCTbLO TEMNJ0BOro no-
ToKa (BepxHee paboyee 3HauyeHve) o 1125 BT/m2:

- COMIAHOr0 TYMaHa 1 NaecHeBbIX FPU6oB 4151 UCNONHeHNA T,

- BO3fyxa 3anbl/IEHHOCT b0 He 6oniee 2.5 r/M3ana ucnonHeHuin Y. YX/1. T

- BeTpa CKOPOCTbI0 NPK ABYXMUHY THOM NopbiBe He MeHee 50 m/c:

- TemnepaTypbl BO3fyXa, He MeHee:

- MUHyc 50 °C — gns B3Y ucnonHeHuns YXJI;

- MuHyc 30 'C — ansa B3Y ucnonHexus Y,

- MuHyc 10 °C — gns B3Y ncnonHexus T

NMpumeyaHune — MNpu rononese fonyckaeTcs oCTaHOB BeTpoarperaTa A1 yganeHus nbaa.

B3Y ponyckaeTcsa pasMelwiaTb Hag ypoBHeM mopsa A0 2000 M. 3HAYEHUA CHMXKXEHUSA MOLLHOCTU 3a
CcYeT M3MEHEHUS NNOTHOCTU BO3AyXa [O/MKHbI ObITb yKasaHbl B TEXHUYECKUX YCTOBUAX U UHCTPYKLUAX MO
aKcnnyaTaumm B3Y KOHKpe THbIX TUMOB.

6.2 Knaccbl BY

MapameTpbl OKpyXatoLei cpefbl, KOTOpble [O/MKHbI 6bITb pACCMOTPEHbI NPU NPOeKTMpoBaHun B3Y. 3a-
BMCAT OT Npeanosiaraemoit Naowaaku pasmeLweHns nunv Tmna nniowasakm ans ycraHosku B3Y.

Knaccbl BOY onpefensioTca CKOPOCTbI0 BeTpa, napameTpamu, ONucbiBaloLWUMmM TYpOyneH THOCTb,
1 TpeboBaHNSAMMN HAAEXHOCTW.

MpuBefeHHasa B cTaHjapTe Knaccudukaums BIY yuntbiBaeT 60MbLIMHCTBO CrlyyYaeB, BO3HUKAOLWMX B
npakTViKe NPOeKTUpPOBaHUA. 3Ha4eHns CKopocTeli BeTpa U napameTpoB TypOyneHTHOCTW, NpuBeAeHHbIE B Ta-
6nuue 1, agnstoTcs 6a30BbIMK A4/151 TPYNMNOBOro ONUCcCaHNs NAoLWafoK, COOTBETCTBYOLLMX KaxaAoMy knaccy B3Y.

OnpegeneHne npuHagnexHoctn BIY K onpefeneHHOMY Knaccy OCYLLeCTB/SeTCA B COOTBETCTBUM C
NPOEKTHbIMN MHTEPBaaMn CKOpOCTel BeTpa 1 napameTpamu TypbyneHTHocTU. Kaxaplil knacc BeTpoarpera-
TOB MPUMMEHVM K LUMPOKOMY CMEKTPY M/IOLWaf0K, MMEeKLWMX CKOPOCTM BeTpa 1 napameTpbl TypOYy1eHTHOCTH,
COOTBETCTBYIOLLME 3HAYEHUSAM paccMaTpuBaemMoro knacca. B Tabnuue 1 npefctasneHbl BeNMUYnHbl 6a30BbIX
napameTpoB, KOTOpble onpefensoT npuHaanexHocTs BAY k knaccy |, Il. Il uan S. B Tom cnyyas, Korga Bbl-
AB/IEHO Hanuume 6Gonee XecTKUX PexmnMoB BeTpa, Yem 3TO NpefycMoTpeHo B Tabnuue 1. unu Tpebyetca
obecneyeHune cnewumanbHbiX YCNoBuUiA 6e3onacHocTu cornacHo 5.3. a Takxe paclimpeHne TemnepaTypHbIX
WHTepBasioB aKcnayaTauum, HeobxoAMMO Ha3HaunTb Knacc 6e3onacHocTn S.

MpoekTHble napameTpbl BAY ana knacca S f0MKHbI ObiTb BblGpaHbl NPOEKTUPOBLLVKOM U OTPaXeHbl
B MPOEKTHON AoKyMeHTauuu. [ns Takux cnyvyaes BE/IMUMHbI NapameTpoB, BbiGpaHHble 4719 NPOEKTUPOBaHNUA
B3Y. A0/MKHbI 6bITb HE MEHEE XECTKMMU, YEM OXMAAaeMble napameTpbl BHELUHEN OKpyXatoLein cpegpl.

B3Y, nmetowme napameTpbl B COOTBETCTBMM € Knaccamu |. Il u Ill. He npegHa3HayeHb! ANA pasMmeLleHns
B MOpE W 8 30Hax TPONUYECKNX LUTOPMOB, yparaHoB, LIMKIOHOB 1 TaidpyHOB. [0 NepeyncnieHHbIX ycnoBuii
[OMKHbI 6bITh MCNOMb30BaHbl BAY knacca S.

Tab6nwunuya! — PacueTHble napameTpbl knaccos BOY1>
Knacc B3Y 1 1 I} s
K"/ Ne) 50 42.5 375 3HaueHust pacyeTHbIX NapameTpos
A Trer(-) 0.16 HasHavalTCA NPOEeKTUPOBLLNKOM
B 0.14
c 0.12

3HauyeHus napameTpoB NPUBEAEHbI K OCU BETPOKOeca.

I, 1l, Il — HopmasbHble kKnaccbl BY;

S — cneuwmasnbHbI Knacc;

A — nogknacc BOY aons noBbILEHHOW TypOYyNEHTHOCTY;

B — nogknacc B3Y ans ymepeHHoi TypbyneHTHOCTY;

C — nogknacc B3Y ansa HW3KOro YpOBHA TypOy/IeHTHOCTY;

1> CpegHsAa rogoBas CKOpoCTb BeTpa B AaHHON pefakuuy ctaHaapTa 6o/ee He npuBoaMTCS B Tabnuue 1 B kayecTse
6a30Boro napameTpa Ans knaccudukauun B3Y. CpefHue rofoBble 3Ha4YeHWA CKOpOCTel BeTpa 15 MPOoeKTUpoBaHus
B3Y, cooTBeTCTBYOLME YKA3aHHbIM Knaccam, onpefensioTca e COOTBETCTBUM C BbipaxeHunem (9).

13



FOCT P 54418.1—2012

InP — pacyeTHOe 3Ha4yeHNe NHTEHCUBHOCTW TYpOYIEHTHOCTM BO3AYLUIHOTO MOTOKa NpY cpeaHei ckopo-
cTn 15 m/c. onpegeneHHoi Ha 10-MWHYTHOM MHTEpBase, Ha BbICOTE OCM BETPOKO/Ieca.

[na nonHoli xapakTepncTUKN BHELUHUX YC/IOBUIA, NCNOJb3YEMbIX NPy NPOEKTUpoBaHun B3Y Hopmarsib-
HbIX K/laccoB (B coOTBeTCTBUM C Tabnuuein 1 ot U ao Lc), 4o/MKHBI 6bITb 4ONOMHUTE/TILHO UCMOb30BaHbI Na-
pamMeTpbl. BE/IMYMHbI KOTOPbIX YCTaHOBNEHbI B NyHKTax 6.3. 6.4, 6.5 HacToALero ctaHgapTa.

Cpok cnyx6bl B3Y HopManbHbIX knaccoB — He meHee 20 reT.

Lna B3Y knacca S npov3BoauTeNb B NMPOEKTHOW AOKYMEHTaLUW AO/MKEH NPUBECTU OnMMcaHue npume-
HEHHbIX MoAeneli 1 ykasaTb BeNMUYMHbI NPOEKTHbIX NapaMeTpoB. Ecin npuHATHI Mogenu, onucaHHblie B 1. 6
HacTosLero craHgapra, TO AOCTATOYHO yKasaTb BesIMYMHbI napameTpoB. [poekTHas fokymeHTauus BIY
Knacca S fjo/mKHa CoAepxarb flaHHble, NepeyncrieHHble B NPUIoKeHNN A HacToALero ctaHgapTa.

CokpalleHus, npuBefleHHble B 3aro/ioBKax OCTaslbHbIX MOAMYHKTOB AAaHHOrO pasfena, UCMosb3yTcs
AN ONUcaHnA PeXnMoB BeTpa /151 MPOEKTHbLIX CllyyaeB HarpyXeHus, onpefesneHHbix B 7.4.

6.3 Pexumbl BeTpa

B3Y pomkHa obecneumsaTb HagexHoe 1 6e3onacHoe IYHKLMOHUPOBaHWE NpU pexumax Betpa, cooT-
BETCTBYIOLLMX BbIOPAHHOMY Kniaccy.

PacueTHble napameTpbl PeXMMOB BeTpa A0/DKHbI ObITb NOAPOGHO OTPaXKeHb! B MPOEKTHOW AOKYMEHTa-
uumn B3Y.

Pexumbl BeTpa gn1a obecneyeHns 6e30nacHOCTU 1 onpefeneHust CUI0BOro BO3AEiCTBUA Ha 3/1eMEHThI
KOHCTPYKLMKN BIY pa3fensanTca Ha HopMasibHble peXuMbl BETpa, KOTOPbIe YacTo Cy4aloTca B TeYeHne Hop-
MasnbHOW akcnnyatauum B3IY, n akcTpemasbHble pexumMbl BETPa, KOTOPble MMeT neprodbl NOBTOPSAEMOCTH
1rog v 50 net.

Pexum BeTpa onpegensetca coyetaHnemM MOCTOAHHOrO oCpefHEeHHOro BO3AyLLHOro noToka € nepemeH-
HbIM pacyeTHbIM Mpouaem nopbiBa BeETPa UM ¢ TypOyNeHTHOCTbI0. BOo BCex cnyvasx fOo/HKHO ObITb paccmo-
TPEHO B/MSHNE OTK/IOHEHWA OCPEeAHEeHHOro NoToka (fasee cpefHuii NOTOK) OTHOCUTENIbHO TOPU3OHTasIbHOM
NI0CKOCTK A0 8°. DTOT Yrosa OTK/IOHEHMSA NOTOKA NPUHUMAETCHA NOCTOSAHHbLIM MO BbICOTE.

BbipaxeHue «Typ6byneHTHOCTb» 0603Ha4YaeT CPeLHIOK BENUMHY C/yYaiHbIX U3MEHEHUIA CKOPOCTU Be-
Tpa B TeyeHne 10 MuH. B TOM ciiyyae, Korga ucnosib3yetcst Mofesb TypOyeHTHOCTH, OHa (MoAesNb TypOyneHT-
HOCTU) AO/KHA YYUTbIBaTb U3MEHEHUSA CKOPOCTU BETpa, CABUIOB W HanpasfeHUs 1 NO3BONAATbL BbINOSIHEHNE
CTAaTUCTMYECKOW BbIGOPKM B MEHAIOLMXCA CevyeHusix. Tpu cocTaBnsaioLine BeKTopa, OnvcbiBatolme Typby-
NIEHTHOCTb. ONPeeNnAaTCs Kak:

- MPOJO/IbHAs COCTaB/ALWAA — MO HanpaB/eHWI0 CPefHeli CKOPOCTU BETPa,;

- 60KOBas COCTaBNAWOLLAA — FOPU30OHTa/IbHO 1 NepneHANKYNAPHO K NPOAO/bHON CocTaBNsAoLel;

- HOpManbHaa cocTaBnAlLWas — nepneHANKYISpHO K NPOAO/bHON U GOKOBOW COCTaBALWMM, T. €.
MMeeT OTK/IOHEeHUe OT BEPTUKa/IM Ha Yronl OTK/IOHEHUA CPEeHEro noToka.

[na HopmanbHbIX knaccoB BAY cnekTpasnbHas NIOTHOCTb MOLLHOCTU BEKTOPHOrO MOMS CKOpoCTeli Be-
Tpa, ucnosnb3yemast B Mogesnn Typ6yneHTHOCTH, [O/MKHA YA0BNETBOPATL CeAyoLMM YC/I0BUAM:

a) cpegHee KBafpaTMyeckoe OTK/IOHEeHVEe NPOAO/bHOM COCTaBNAKOLWEN CKOPOCTW BeTpa 0,, M/C, NPUHNU-
MaeTcsa MOCTOAHHLIM MO BbICOTE U onpeaenseTcd B 6.3.1.3.6.3.2.1.6.3.2.3: cocTasnawLLne, nepneHamkynap-
Hble K cpefHeMy Hanpas/IEHNI0 BO3AYLLIHOTO NMOTOKa, J0/KHbI UMETh Creylolme HaMeHbLINe XapakTepHble
OTK/IOHEHUAZL:

- 60KOBas cocTaBnswLWasn: az2r 0,701

- HOpMasibHasa cocTaBAoLLas: c3r 0,50r

6) NPoAONbHbIA MaclwTad TypOy/IEHTHOCTM BO3AYLUHOTO NOTOKA A, Ha BbICOTE OCU BETPOKOsieca z Bbl-
paxaeTcs 3aBUCUMOCTbIO:

®)

B 3aBMCMMOCTM OT 4aCTOThbI B UHEPLIMOHHO 061aCcTH (BbICOKasA YacToTa) CNEKTPasbHbIE MIOTHOCTU SHEPTN
Tpex opToroHasibHbIX coctaBnsowmx S,(/), S2(f), SJ/), m2/c, LOMKHBI MOCTENEHHO NPUBANXATLCS K PYHKLMSAM:

(6)

'’ B HacToswem cTaHaapTe Inf onpegenseTca kak cpefjHee 3HauyeHue, a He Kak xapakTepHoe.
2) leicTBMTENbHbIE 3HAYEHUS 3aBUCST OT BbIGOPA MOAeNn TypOyeHTHOCTH, U Tpe6oBaHUii pasgena 6.
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Si (f) - S3(f)- s, (f): @)

B) JonyckaeTca MCnonb3oBaTb 06LLenpu3HaHHyl0 Mofesb AJ1 ONUCaHUsA KOrepeHTHOCTUW, onpejens-
eMyl0 COBOKYMHOW BE/IMYMHOW B3aUMHON CNekTpasibHOM MIOTHOCTWM MPOAO/IbHLIX COCTaB/ANLNX BEKTOpa
CKOpOCTU, AENEHHON Ha aBTOCNEKTPanbHy (PYHKLMI0O B MPOCTPAHCTBEHHO YAaNIeHHbIX TOYKaxX MI0CKOCTH,
HOPMasibHOW K MPOAO/IbHOMY HanpaB/eHuIo.

PekomeHayeTcst UCNOMb30BaTh YHUBEPCA/IbHY0 MoAeb MaHHa Ans Typ6yNeHTHOCTM B NOTOKE CO CABU-
roM. KoTopas y[0B/eTBOPSET U3NOXEHHbIM TpeboBaHUAM (npunoxeHue B). [ipyras yacto ucnonb3yemast Mo-
fenb — Mogenb Kavimana. koTopas yAoB/ieTBOpseT 3TMM TpeboBaHNAM, Takke npusegeHa B NpuaoxexHun B.

Vcnonb3oBaHue Apyrux mogenei Ao/KHO 6biTb 060CHOBAHO, Tak Kak BbI60OP MOAENN CYLLEeCTBEHHO B/N-
feT Ha BeNINUYMHY MPOEKTHbIX HarpysokK.

6.3.1 HopManbHble pexunmbl BeTpa

6.3.1.1 Mogernb pacnpefesieHuss CKOpocTn BeTpa

Bbi6op Mogenu pacnpefeneHns CKOpoCTW BETpa OKasblBaeT CYLLeCTBEHHOE B/IMSHNE Ha NPOeKTMpoBa-
Hve B3Y. noTomy 4To onpefenser 4acToTy U3MEeHeHWs Harpysok, AeiCTBYIOLWUX Ha 3N1eMEeHTblI KOHCTPYKLUK
B HOpPMasibHbIX MPOEKTHbIX COCTOAHMAX. CpefHAs BenunyvHa CKOPOCTU BETPa Ha BbICOTE OCW BETpOKosieca,
onpejenieHHan Ha 10-MVWHYTHOM VMHTepBasie, onpejesieHa B COOTBETCTBUM C pacnpegeneHvem Panes:

wo,,> ‘1- (8)
rae: Vhub— ckopocTb HaberatoLlero Bo3AyLLIHOro NOTOKa Ha BblCOTE OCU BeTpoKosneca (18 B3Y ¢ ropnsoH-
Tas/lbHOW OCblo BpalleHus), m/c:
Yl — cpefHee 3HauYeHMe CKOpOCTU BeTpa, M/C.
[na ctaHgapTHLIX Knaccos B3Y

A=0.20,. )

6.3.1.2 Mogenb HopmanbHoro npodunsa setpa (HMB)

Mpodcunb BeTpa V (r), m/c. onpedensieT CpefHIO CKOPOCTb BeTpa B OYHKLMU BbICOTbI Z. M, HAaj, YPOB-
HeM 3eM/n. [na cTaHAapTHbIX KnaccoB BOY HopMmasibHbI Npodhrsib CKOPOCTU BeTpa AO/KEH ObITb onpeae-
NeH 13 ypaBHeHus:

C*»

Mokasatenlb CTeneHn a NpuHNUMaeTcs paBHbiM 0.2.

MpuHATas mogens nNpodnas BeTpa MCMNoMb3yeTcs AN OnpefenieHns U3MEeHeHUs CpefHei ckopocTu
BeTpa N0 HopMasiv B NI0CKOCTU, OMeTaeMoli BETPOKO/IECOM.

6.3.1.3 Mogenb HopManbHoW TypbyneHTHocTu (HMT)

[na moaenun HopmasbHOW TypOy/IeHTHOCTW cpejHee KBadpaTnyeckoe OTK/IOHEeHNe NPOA0/IbHON cocTas-
nAwLeid ckopocTn BeTpa Ha BbiCOTe ocu BeTpokoneca Ans 90 %’ >kBaHTUNAA U CTaH4APTHbIX knaccos B3Y
[aeTcs BblpaXkeHUeM:

0, =U I°-75Vbub +b):b =5.6 m/c. (11)

XapakTepHble 3aBUCUMOCTU /15 CTAHAAPTHOrO OTK/TIOHEHUS 0,, M/C. U UHTEHCUBHOCTW TypOY/EHTHOCTYH
o,/"noka3aHbl Ha pucyHkax lau 1b.

1> Ecnun xenatenbHbl Apyrne KBaHTUAn gna oonoJsIHUTENTbHbIX Heob6s3aTe IbHbIX BbIYNCNEHWNI Harpysok, 1o ans B3Y
CTaHOapTHbIX KnaccoB OHU MOTyT 6bITb annpoKCcuMunpoBaHbl ﬂOI'apVICbMMLIeCKVIM 3aKOHOM pacnpegeneHus.
* CY-C~ 3.8 mic. = <171,4 MO)*.
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CTf.IrfD

-nwooH;
—  -kn*ccC
1a>CpepHee KBafpaTy4eckoe OTK/IOHEHVE NPOAO/IbHON COCTaB/SAIOLLEN CKOPOCTU BeTpa 41 Moge/ i MMT
NeraHCLUHOCLb TyPBYNBHLLE3CTTMIY”

—  -knaccC

15> /IHTEHCUBHOCTb Typ6YNeHTHOCTY A4S Mogerm MMT

PucyHok 1— Mogenb HopManbHoW TypbyneHTHocTU (HMT)

6.3.2 DKcTpemasibHble pexumbl BeTpa

OKCTpemasibHble pexuMbl BETPA BK/IHOYAIOT KaK NpoLecchl CABura B NoToke BeTpa, Tak U NUKOBble CKO-
poCTK Mpu WTOPME, a Takke ObICTPble N3MEHEeHNS CKOPOCTU U Hanpas/eHns BeTpa.

6.3.2.1 Mogenb aKkcTpemasnbHoli ckopocTu BeTpa (M3B)

B kauectBe M3B ponyckaeTcsi BbI6Op Kak MOAenu ctauymoHapHOro BO3AYLUIHOMO NOTOKa, Tak U Typoy-
NeHTHOW Mofenu BeTpa. [laHHble Mogenu BeTpa A0/MKHbI ObiTb OCHOBaHbI Ha Vref. M/c, — pacuyeTHol CKopocTu
BeTpa 1 (hUKCMPOBAHHOM 3HAYeHUM BENNUYMHbI CPeAHEro KBaApaTuyeckoro oTKNIOHeHUs o ,, M/c.

B mMogenu crauMoHapHOro 3KCTpemMasibHOro BO3AYLIHOTO MOTOKa 3KCTpeMasibHas CKOpOoCTb BeTpa,
Ye50, m/c. ¢ nepnoAomM nosTopsaeMocTu 50 fIeT. 1 3KCTpeMasibHas CKopocTb BeTpa Vel. m/c. ¢ nepuoAom no-
BTOpsiemocTu 1rog, onpefensTcs B OYHKLUN BbICOTbI Z, M:

<Z)*1AVIpZbJ-» (12)

Vo,{z) = 0.8Vo]z). (13)
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B cnydyae NpUMEHeHWsi Mogeny CTauMoHapHOro 3KCTPEMasIbHOTO BO3A4YLIHOTO NOTOKa HEO6X0AMMO BHE-
CTV MOMpPaBKy Ha KpaTKOBPEMEHHbIE OTK/IOHEHUSI BO3[YLLIHOIO NOTOKAa OT CpeAHero HanpasneHus. Monpaska
YUNTbIBAETCS MOCTOSAHHLIM YI/IOM OTK/IOHEHWsI Ha6eratowero Bo3AyLWHOro NoToka B guanasoHe +15°,

B TypGy/neHTHO Mofenu sKCTpemMasibHOro BeTpa cpeAHue CKOpPOCTM BeTpa Ha WHTepsase B 10 MUH
onpeaenanTca B yHKUMK T ANS NepuooB NoBTopsieMocTn 50 neT 1 1 rof COOTBETCTBEHHO.

(14)
V, = 0,8V50(z). (15)

BennunHa cpefHero KBagpaTuyeckoro OTK/IOHeHUs NPO/AO/IbHO COCTaBsAOWER’ >
(16)

A 0-11 vitos-

6.3.2.2 JkcTpeManbHasa BesmuHa paboyero nopoisa (SPM)
BenmunHa ckopocTy NopbiBa BETPa Ha BbiCOTe Oocy BeTpokosieca Vgusl2\ m/c. ¢ nepuogom NoBTOpsieMo

cTv 50 NeT Ans cTaHAapTHOrO Knacca B3Y onpegenseTcsa crnefylollei 3aBMCMMOCTbIO:

Vgust - MIn{t35(VEL-V hub): 3.3 17)

M i

roe a, — CTaHAapTHOE OTK/IOHEHME B COOTBETCTBUM C BbipaxeHunem (11). m/c:
N1, — macwTab TypbyNeHTHOCTU B COOTBETCTBUM C BbipaxeHuem (5). m:
D — gmameTp BeTpokosneca. M.
CKopoCTb BeTpa fo/kHa 6biTb onpeaeneHa ypaBHeHWeM

v{2t) 1Y (*)-0.37V~s,sin(3nf/T)(1-cosjtf/T) amna 0</<T A
|V (z) 018 NPOYMX CnyYaes.

rae V(z) onpegeneHa B ypasHeHun (10). m;

T=105c.
Mpumep akcTpemanbHoro pabouero nopeisa {Vhub = 25 m/c. Knacc |A. D =42 m) noka3aH Ha puUcyHke 2.

ClopocTbupam Bbicota

PucyHok 2 — lNpumep akcTpemanbHOro pabouero nopbisa

CpepfiHee KkBagpaTnyeckoe OTKIOHeHWe Ana Typ6yneHTHOW MoAenu aKCTpeManbHOro BeTpa He OTHOCUTCSA K HOp-
ManbHoW (HMT) moaenn unu moAesnu akcTpemasnbHoi TypbyneHTHocTn (OMT). Mogenb cTaunMoHapHOro akcTpemMasibHoro
BO3/lyLLHOr0 MoToka W TypbyneHTHas Mofe/lb aKCTpeMasibHOro BeTpa cBs3aHbl KO3IMMULMEHTOM aMNAnTyAbl, paBHbIM

npumepHo 3.5.
BenuunHa ckopocTu nopeiBa BeTpa C Nepmofom nosropseMocTn 50 neT 6bina BbiBEPEHa C y4eTOM BEPOATHOCTH
BO3HMKHOBEHMA MOpbIBa BO BpeMs nycka uau octaHosa B3Y.
17
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6.3.2.3 3JkcTpemasbHas Mogenb TypbyneHTHocTn (SMT)

OKCTpeMasibHas Mofesib TypOyneHTHOCTU A0/KHA OblTb OCHOBaHa Ha MoAesiM HOPMasibHOro npoduns
BeTpa cornacHo 6.3.1.2. B KOTOPyI0 BHECEHa Nonpaska, yunTbiBaroLas TypoyneHTHOCTb CO CpefHUM KBagpa-
TUUYECKMM OTK/IOHEHWEM MPOAOJILHON cocTaBnsoLeli o,, M/C, onpeAeneHHbIM YpaBHEHNEM:

o,-cl 0,07272-*3)("-4)+10]; c=2wm. (19)

6.3.2.4 JOkcTpemasnbHoe n3MeHeHue HanpasneHusa setpa (VH)

BenmunHy akcTpemasibHoro n3MeHeHus HanpasneHus Oe. rpag, cnepyet BblYUCAATL B COOTBETCTBUU C
BblpaXXeHnem:

Oe - *4arctg (20)

M nn

roe o, — onpegensietcs BbipaxeHuem (11) ansa HMT:
00— orpaHuyeH nHTepsasom +180°. rpag.
N, — macwTtab TypObyneHTHOCTH B COOTBETCTBUM C BbipaxeHuem (5). m:
D — anameTp BeTpokoneca. M;
MepexofHblil y4acToK npoLiecca aKCTPeManbHOro nsMeHeHus Hanpaenenus 0(0, rpag, onpegenseTcs
BbIpa)XKeHNeMm:

0 ans f nO
0(f) +0,50,(1~cos(ntIT)) pna OIltzT, (21)
88 ans t>T

roe T =6 Cc — NPOAO/IHKUTENBHOCTL NpoLecca 3KCTPEMasIbHOrO U3MEHEHNS HanpasieHusi. 3Hak Heo6Xxo4MMO
BblGMpaTh Tak. YTOObI Ha NepexofHOM yyacTke BO3HMKaNO Hauxypuee HarpyxeHue. Mpegnona-
raeTcsl. YTO B KOHLIE npoLiecca N3MeHeHNs Hanpas/ieHs OHO OCTaeTcs Heu3MeHHbIM. MoBegeHve
CKOPOCTW BeTpa NoAYMHAETCS MOAE/IM HOPMasibHOro npodhmasa BeTpa B cOOTBETCTBUM C 6.3.1.2.
B kauecTBe npumepa Ha pucyHke 3 NokasaHo 3KCTpeMasibHOe U3MeHeHne HanpasieHus (nogknacc Typ-
6yneHTHOCTU A) Ans BeTpokoseca AnameTpoM O =42 m ¢ BbicoToi ocv 30 M ans pasnuuHbix Vhub, CooTBeT-
CTBYHOLWMIA nepexogHblli npoyecc ana Vhub = 25 m/c nokazaH Ha pUcyHke 4.

3unHe* rpag
200

100 V/
D
-100

-200 r
(0] 10 20 20 40
CKCpOoOTb MITPSi nto

PrcyHok 3— TMpumep 3KCTpeMaI'IbH0f;I BEMNYNHBbI UISMEHEHNA HanpaB/1eHUA

18



FOCT P 54418.1—2012

aw of rpag

PVICyHOK 4 — I'Ipmmep JKCTPEMa/IbHOIo USMeHeHUs HanpaBneHus

6.3.2.5 OKcTpeMasibHblii KOTePEHTHbIV NOPbLIB C M3MEHEHMEM HanpassieHus BeTpa (3KH)
BennunHa akcTpemasibHOro KOrepeHTHOro NopbiBa C U3MEHEHNeM Hanpas/ieHns BeTpa [0/KHa ObIThb:

4* =15 mlc. (22)

CKOpOCTb BEeTpa onpeaendeTca BblpaXXeHnem:

V(z) ona /<0
V(z.t)» V(z)r 0,5Vcg(l-cos(jt//7)) pna 05/57. (23)
V{z) +Vcg oA />7

roe 7 = 10 ¢ — BpeMs HapacTaHusi MopbiBa BeTpa U CKOpPOCTb BeTpa V(z) onpefensieTcs B COOTBETCTBUU C
MOZEe/bI0 HOPMasibHOro NPodua CKOpocTn BeTpa B 6.3.1.2. HapacTaHne CKOPOCTU BeTpa B TEYEHUEe KCTpe-
MaJ/IbHOrO KOTepeHTHOro nopbiBa BeTpa nokasaHo Ha pucyHke 5 ans Vhub = 25 wm/c.

CupowbMmTpaVvixs. iab

PucyHok 5 — lNpumep aKCTpeMasibHOro KOrepeHTHOro NopbiBa C USMEHEHNEM amnanTyAbl nopsisa gna 3KH

MpegnonaraeTcs, YTO HapacTaHWe CKOPOCTY BeTpa NPOMCXOAUT OAHOBPEMEHHO C U3MEHEHNEM Hanpas-
neHua ot 0 go Ocp, rpagd, BenuunHa Ocp. rpag, onpefensercsa BblpaxeHueMm:

180° pnsa VU<4.0 mlc

.72 (24)
Oc* (VU)- r20e ans 4.5 m/c 5 Vhub 5 Vnf
vhub
O[HOBPEMEHHOE U3MEHEHUE HAMPAB/IEHUS ONPELENIAETCS BbIPAKEHUEM;
on ans <o
o0 - *0.50cp(1l-cos(n/i7>) ana 05/57, (25)
+%4 ana 127

roe 7 = 10 c — BpemMsA HapacTaHus CKOpocTu BeTpa. B pacueTax ncnonb3yetcs Mofdeslb HOpMasibHOro npo-
dnna ckopocTtu BeTpa.

BenuunHa nsmeHeHus Hanpasnexns Ocp n npouecc nsMeHeHmsa HanpasseHus O(/) nokasaHbl B 3aBUCU-
MocTun oT Vhub n B dhyHKumn BpeMenmn ana Vhub = 25 m/c Ha pucyHKax 6 u 7 COOTBETCTBEHHO.
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FINHOHVRSO
TIPMAMM >pag,

PucyHok 6 — V3MeHeHue HanpasneHus ans 3KH

V13mMeHeHve
Hanpas/sieHa oM, rpag,

PucyHok 7 — MpurmMep nepexoaHoro npoLiecca U3MeHeHA Hanpas/ieHns

6.3.2.6 3JkcTpemasbHbIl cABUT BO34yLIHOro notoka (3CB)

OKCTpemasbHbIii CABUT BO3AYLLIHOTO NOTOKA onpeaensercs 408 Chefylowmnx ABYyX COCTaBALWMX ne-
YCTaHOBMBLUECSA CKOPOCTY BO3AYLIHOMO NOTOKA:

CaBur (NONOXUTENbHBIA N 0TpULATENbHBIA) N0 BEPTUKAIN 4151 HEYCTaMOBMBLUEKCA CKOPOCTU:

\V4
(1-cos(2n/I7)) pna 05/57

(26)

Vo«b(2— )" ans [<0mnt>7

CBUWI NO TOPM3OHTaNM 471 HeYCTaHOBUBLLECA CKOPOCTH:

M T M 4nAa 05/57

Viy,z.t)» (27)
"hub ona/<ount>7
*hub

rae 4N BePTUKa/IbHOTO M FOPU30HTa/IbHOTO CABMra:

a=02;p=6.4;7=12c.

a, — onpegensetcs BblpaxeHnem (11) ans HMT, m/c;

n, — macwTtab TypbyneHTHOCTH, B COOTBETCTBUM C BbipaxeHuem (5). m;

D — anameTp BeTpokosieca. M.

3Hak AN1a nepexofHOro npowecca, ONMCbIBAOLWEro CABUT BO3AYLIHOMO NOTOKA MO rOPU30HTaNN, AO/MKEH

6bITb BblIOpaH Tak, YTOObI yUecTb XyALWiA cayyali HarpyxeHus. 3Tv ABa aKCTpeMasibHbIX CABuUra npegnonara-
0TCS B3aMMHO HE3aBUCHMbIMU 1 MO3TOMY Harpy3ku He BO3AeiCTBYIOT Ha B3Y ofHOBPEeMEHHO.
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»Yp*

--------- jvwf-O;
— - OHnonosnnnotor»t =772,
————————— [ONA atpULpKTsIbHOTO | M 772

MpodhwnbactpagaH H N mawn (fm0. UTTpuio—a MMS)
2 npu HNe6onblwem OgHAA (*= BC, antoumiian 1 )

PI/IcyHOK 8 — I'Ipmmep 3KCTPEMasIbHOIo NOJSIOXUTENNBHOIO N OTpULaTe/IbHOro BEPTUKa/IbHOTo cABUra BeTpa
CropootbacTpa VA ub

------------ BEPXHSAS TOMA bIrTPiAVianiiia;
M ® *« Tema BBTPCM34C»

PucyHok 9 — lMpumep ckopocTeii BeTpa B BEPXHeli U HUXHE Toukax BeTpokosieca

Ha pucyHke 8 nokasaHo sKcTpeMasibHOe pacnpefenieHne Bo3AyLLIHOTo NOToka No BepTMKaaM 40 Havana
Bo3geicTBusa (/ = O WTpUxoBas AMHUSA) 1 NPU MakcumanbHoM casure (t = 6 c. cniowHas nuHus) (noaxnacc
TypbyneHTHoCcTU A, zhub = 30 M. Vhab = 25 m/c. D =42 w).

PucyHok 9 nokasbiBaeT CKOPOCTU BeTpa B BEPXHel UM HWXHel Toukax BeTpokosieca. YToGbl Npoussto-
CTpUpoBaTh NpoLecc pasBuTUA CABUra BeTpa BO BpeMeHHU (YC/I0BUSA, Kak A1 PUCYHKa 8).

6.4 Mpoune hakTopbl OKpyXatLwen cpenbl

Mpoune hakTopbl OKpYXaloLL e cpefpl Takke BAUAIOT Ha LEeN0CTHOCTb KOHCTPYKLUMN BAY 1 ee 6esonac-
HOCTb. K umcny Takux BO3AelCTBUI OTHOCATCA: TeMnepaTtypHoe, (DOTOXMMUYECKOe, KOPPO3NOHHOE, MeXaHu-
yeckoe, anekTpuyeckoe v npouve uranyeckne n MUNKo-xruMmyeckne Bo3geicTamns. KombuHaumsa nepeuunc-
NeHHbIX DakTOPOB MOXET YBeNNUMBaTh pe3ybTupyioLiee Bo3AencTeme.

Mepbl MO CHWXEHNIO BO3AEWCTBUSA MepeyncrieHHbIX Hke akTopoB [O/MKHbI ObiTb OTPaXeHbl B NPO-
€KTHOI JoKyMeHTauun. MMHMManbHbIi Habop hakTopoB OKpyXatoLleli cpefbl, KOTOPbIV AO/MKEH ObITb YYTeH
npvi NPOEKTUPOBaHWA:

- nepenagpl Temneparyp;

- BTAXKHOCTb:

- NNIOTHOCTb BO3AyXa.

- atMocdepHble ocagkn (LOXAb, TPag. CHer. NHel, rononen):

- aTMochepHble XMMUYeCK/ akTUBHbIE BeLLeCcTBa,;

- 3anblNIEHHOCTb aTMocdhepbl (MeXaHNYeckne YacTuLbl);

- rposa;

- celicMuyeckme npouecchl;

- COMIAHON TyMaH W Hanuyne naecHeBbIX rPUOOB (415 TPOMNWKOB).

B cnyyaB He06X0AMMOCTUN AaHHbIN NepeyeHb MOXeT ObITb paclupeH.

Lns mMopcknx npubpexHbiX ycnoBuii hakTopbl OKpyXatolein cpefbl TPebyoT fONONHUTENIbHOTO pac-
CMOTPEHMS.
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Knumatunueckue haktopbl, MCNOMNb3yeMble NPU NPOEKTUPOBaHNM, AO/MKHbI ObITb NPeACcTaBeHb! B BUAE KOH-
KPETHbIX BE/IMYMH, NapameTpoB UK yKa3aHbl npefesnbl Ux nsmeHeHus. Mpu npoektuposaHun BAY gomkHa 6bITb
TakKe yyTeHa BEPOATHOCTb OfHOBPEMEHHOIO BO3AENCTBINA HECKONIbKUX 13 NEePeYNC/IeHHbIX Bbille (hakTopoB.

M3meHeHus knmmaTnyeckmx hakTopoB B npefenax HOPMbl, COOTBETCTBYOLWME Nepuogy noBTOPSEMO-
CTV OAVH rOof, He AO0/KHbI Bbi3blBaTb HAPYLLUEHWI HOPManbHOro npolecca akcnayaTauum B3Y.

Ecnu B3anMoCBA3b He CyLLecTByeT, Npoumne aKCTpeMasibHble hakTopbl OKPYXXatoLLei cpefibl B COOTBETCTBUM
€ 6.4.2 fOMKHbI O6bITb CKOMOMHMPOBaHBI € hakTopamMy HOPMasIbHOTO peXxunma BeTpa B COOTBETCTBUM C 6.3.1.

6.4.1 Mpoune HopManbHble hakTopbl OKpyXatLieli cpeabl

BenununHbl Npounx HopMasibHbIX hakTOpOB OKPYXaloLein cpefbl, KOTOpble AO0/MKHbI OblTb YYTeHbl npu
NPOEKTUPOBaHUN:

- UHTepBa1 HopMasbHbIX pabounx Temnepatyp oT - 300 °C go ¢ 400 °C;

- OTHOCUTESIbHasA BMIAXHOCTbL Bo3gyxa Ao 95 %;

-yncTtoTa aTMoctepbl COOTBETCTBYET He3arpsi3HeHHOW aTmocchepe Haf cylleil B COOTBETCTBUM C
FOCT P 51991',

- MHTEHCUBHOCTb COJTHEYHOI pagnauuun 1 000 BT/mM2;

- MIOTHOCTb aTMocgIepHoro Bo3gyxa 1,225 kr/m3.

Ecnv npoekTUpoBLLMK YKa3biBaeT [0MNO/IHUTE IbHbIE BHELLIHUE (DaKTOpbl, TO NapameTpbl U UX BETMYNHDI
[OJDKHBI GbITb OTPaXKeHbl B MPOEKTHOW AOKyMeHTaLuMm 1 cooTBeTcTBOBaTh TpeboBaHnsam FOCT P 51991.

6.4.2 MPOYHO IKCTPEMasIbHbIe (haKkTOpbl OKPYXatoLlen cpesbl

K uncny npounx akcTpemasibHbIX DakTOPOB OKpYXXatoLLei cpefpl, KOTOpble J0/MKHbI BbITb PACCMOTPEHBI
npu NpoekTnposaHun BIY. oTHOCATCA: aKCTpeMasibHble nepenajbl TemnepaTyp, rposa, obnegeHeHne n celic-
Muyeckne npouecchl (pacyeT celicMUYeCcKUX Harpy3ok B cOOTBeTCTBUM € 11.6).

6.4.2.1 SKcTpemasibHble nepenagsl TemnepaTyp

[na ctaHgapTHbIX KnaccoB BJY MPOEKTHbIMU 3HAYEHUAMW 3KCTPEMasibHbIX MepenagosB TemnepaTyp
ABNAOTCA UHTEPBaUIbl KaK MUHUMYM OT - 40 °C go * 50 °C.

6.4.2.2 MonHnesawmnTa BIY

Ycnosus 3awutbl OT rPO30BbIX paspsagos, npuseAeHHbie B 10.6 HacTosulero ctaHjaprta, ABsA0TCA [0-
CTaTOYHbLIMMW A1 UCNOSTHEHWI T BAY HopMasbHOro Kracca 6e30nacHoCTy.

6.4.2.3 Tononep,

Ans B3Y HopMasibHOro knacca faHHoe yc/ioBMe He paccMaTtpuBaeTcs.

6.4.2.4 Y4yeT celiCMUYHOCTU NoLaaKn

Lnsa B3Y HopmanbHOro knacca faHHblli hakTop He paccmaTtpuBaeTcs. s celicMUYeckn onacHbIX 30H
npu NpoeKkTMpoBaHnn B3Y fomkHbl 6bITb yuTeHbl Tpe6oBaHus 11.6 HacTosAwero ctaHgapta u CHulM [1].

6.5 BnvaHne ceTun noAkNOYeHUA

Mpy NpoekTUpoBaHUN B3Y A0/MKHbI GbITb PACCMOTPEHbI HOPMaJ/IbHbIE YC/I0BUS, BO3HUKAKOLME HA KOH-
LeBbIX KabenbHbIXx MydTax BIY. MNapameTpbl, ABAAIOWMECS HOPMa/IbHbIMU, AO/HKHbI HAXOAUTLCS B Criefyio-
lWMX npegenax:

-HanpsXeHne - HOMUHaNbHOe 3HayeHne +10%;

-yacToTa - HOMUHasIbHOE 3HauyeHue * 2 %;

- acMMeTpUs HanpsHXKeHUn — U3MEHeHMe COoCTaBAsLLE 06paTHOl NocnefoBaTeNbHOCTY a3 Mo oT-
HOLLEHUIO K COCTaB/IAOLLEN NPsMOIA NocneaoBaTeibHOCTM (ha3 He JO/IKHO NpeBbiaTh 2 %;

- LMK/Ibl aBTOMATUYECKOro MOBTOPHOTO BK/IIOYEHWS — MEPUOS LuKia NnepBoro aBToMmarmyeckoro noBTop-
Horo Bknto4YeHus o1 0.1 ¢ go 5 ¢, BToporo - ot 10 ¢ go 90 c:

- MPOCTOM — KO/IMYECTBO OTK/IHOYEHUIA OT ceTn — cnefyeT NpuHATbL pasHbiM 20 B rod. HopManbHbIM
crnepyeT cumTaTb OTK/OYeHUe A0 6 yacly Y4TO COOTBETCTBYET MPOAO/DKUTE/IbHOCTA CaMOl CUMbHOW Tpo3bl.
OTK/0YEHNE NPOLO/KUTENBHOCTLIO A0 1 Hegenu A0/MKHO paccMmaTpmMBaTbCs Kak aKCTpeMasibHoe yC/ioBue.

7 TpoeKTUpoBaHME KOHCTPYKL NN
7.1 OCHOBHble NOJIOXEHUA, peannsyemMmble NPpN NPOEKTUPOBAHUN

Mpu NPOEKTNPOBaHWK KOHCTPYKLUM BIY fos/mkeH GbiTh 06ecneyeH TpebyeMblii ypoBEeHb 6e30MacHOCTY,
LLeIOCTHOCTb KOHCTPYKLMU 1 NMPOYHOCTL €€ HECYLLMX 3/IEMEHTOB B 3a[JaHHOM Auana3oHe Harpysok. Ans nog-

OTKNOYEHNE NPOAOIKUTENBHOCTHIO LECTb YACOB NPUHATO, UCXOAA 13 NPOAOIXUTENBHOCTU Camoii CypoBoii Ya-
CTW WTOpMA.
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TBEPXAEHNA KOHCTPYKTUBHOW LlenocTHoCcTU B3Y 1 obecneyeHns 3aaHHOTO YPOBHSI €e HaeXHOCTU AO/MKHA
6bITb MpoBepeHa pacyeTaMmu U/MNN UCTbITAHUAMW NpefesibHas U YCTanoCcTHasA NPOYHOCTbL 3/IEMEHTOB KOH-
CTPYKLUN.

Mpu pacyeTe KOHCTPYKUUIA fo/KeH ncnons3osateest FTOCT 27.301.

PacueTbl f0/MKHbI ObITb BbINO/IHEHLI B COOTBETCTBUM C YCTAHOB/IEHHLIMY B HACTOALWEM CTaHAapTe MeTo-
damn. OnncaHve MeTofoB pacyeTa AO/HKHO BbiTb M3/10XXKEHO B NPOEKTHOW AOKyMeHTaummn. OnncaHna fOHKHbI
BK/t0YaTb floKa3aTesibcTBa 060CHOBAHHOCTY WCMO/b30BaHHbIX METOA0B pacyeTa Un CoAepXaTb CCbIIKN Ha
COOTBETCTBYOLLME UCCNENOBAHNA U [OKYMEHTbI. CTENEHb Harpy)XXeHus npu lo60M UCMbITaAHUN Ha NPOYHOCTb
[0/MKHa cooTBETCTBOBAaTL KoadihuumeHTam 3anaca, NPUHATLIM A1 HOPMaTUBHbIX HArpy30K CornacHo 7.6.

7.2 MeTof0N0rNA NMPOEKTUPOBAHUA KOHCTPYKUUKU BIY

O6opyaoBaHue 1 KOHCTPYKLMA BAY fomkHbI 06ecneunBaTh 3afiaHHble PeXuMbl 3KCnyaTalunm nog Bos-
felicTBMeM BeTPOBbIX Harpy3oK, onpefesneHHbIX KNaccoM MNpuHagNexHocTn BOY B cooTBeTCTBUM C Tabiu-
Leii ~cOOTBETCTBOBATL KMMATUYECKAM XapakTEPUCTUKAM TEPPUTOPUN pasMeLLEeHUs 1 MPOYMM napaMeTpam
OKpYXartolLeil cpefbl, NEPEUYNCIEHHbIM HMXKE. Pe3ynbTaTbl UCMbITAHUIA — TPaHUYHbIX, KIMMATUYeCKnX, Mexa-
HWYECKMX. HA MPOYHOCTb, Ha YCTOWYMBOCTb WM HATYPHbIX UCMbITAHUI ONbITHLIX 06Pa3L0B — TaKkke Aonycka-
€TCs UCMO0/Ib30BaTb BMECTO PACcyeToB A1 NOATBEPXKAEHNSA MPOUHOCTU KOHCTPYKLIMU.

7.3 Harpysku, yuntbiBaeMble B pacyeTe

Harpysku, onucaHHbie B 7.3.1—7.3.4, OMKHbI ObITb PACCMOTPEHbI NPY NPOEKTMPOBAHWM.

7.3.1 I'paBuTALNOHHbIE U UHEPLNOHHBbIE HArpy3Kun

paBUTALMOHHbIE N MHEPLMOHHbIE Harpy3kn — 3TO CTaTMYECKUe U UHAMUYecKne Harpysku, feincTByio-
LMe Ha 3NeMeHTbl KOHCTpYKUuMn BAY 1 Bo3HMKaoWwme B pe3ynbTare Bubpauun, BpalleHns, AeicTBus cunbl
TSKECTU U CEACMNYECKON aKTUBHOCTU (UM ABUXEHUSI OMOPHOW KOHCTPYKLMKY).

7.3.2 AspoanHamMmnyeckue Harpyskmu

AapofvHaMnyeckne Harpyskun — 37O CTaTuyeckne v AnHamMmuyeckne Harpysku, KOoTopble Bbi3BaHbl 06Te-
KaHvem BO3[YLUHbIM NOTOKOM MOABMXHbIX W HENOABWXHbIX YacTeil BAY (B TOM uncne 6awHn 1 dpyHaameHTa)
1 CUI0BLIM B3aUMOAENCTBMEM BO3AYLLIHOTO MNOTOKA C HUMMW.

Mpouecc o6TekaHnss BO3AYLUHbIM NMOTOKOM 3aBUCUT OT YacTOTbl BpaLLleHWs BeTpoKosieca. CpefHeli CKo-
pOCTV BO3AYLIHOrO NOTOKa, NMPOTEKatollero Yyepes nowanb, OMeTaeMyd BETPOKO/IECOM. TYpOY/IEHTHOCTH,
NA0THOCTM BO34yXa, asapognmHammnyecknx npocuiein nosepxHocTteli B3Y 1 nx B3anMofeincTsnsa ¢ BO3AYLUHbIM
MOTOKOM, BK/tOYas asapoynpyrme apdekTbl.

7.3.3 OKcnnyataLunoHHbIe Harpysku

3KcnnyaTauvoHHble Harpy3kun BO3HMKalOT B npouecce paboTbl B3Y BcneacTBue ynpasBnsowmx Bo3aei-
CTBUWIN Ha an1eMeHTbl 1 cucTtembl BAY. OHu nogpasgensotca no sugam. CywecTByOT HarpysKku, BO3HMKaLve
B Nnpouecce peryMpoBaHusa 4acToTbl BpallleHUa BeTpoKosieca nyteM M3MEHEeHWs Bpallalollero MomMmeHTa 3a
cyeT NOBOpOTa flonacTeid UM ¢ NOMOLLBID APYTMX aspoAMHaMUYecKnx yCcTpoicTe. Ha B3Y Bo3geicTByioT
TakKe ycuiuvs, pasBuBaemMble MexaHW4yecKMM TOPMO30M, YCTaHOBJIEHHbIM B LEnu NpruBoAa, W nepemMeHHble
Harpysku, BO3HUKaloLLe BO BPeEMS Nycka M OCTaHOBa BETPOKOsIeca. a TakkKe Harpysku, Bbi3BaHHblE BK/OYe-
HMEM — BbIK/TIOYEHNEM reHepaTopa U pbiCKaHUEM.

B no6om cnyyae BaxHO Npu pacyeTe XxapakTepUCTUK, peakuuii 1 Harpy3oK yuecTb BO3MOXHbIA Anana-
30H U3MEHEHUA 3KCM/IyaTaunoHHbIX HAarpy3oK. B yacTHOCTK A/18 MexaHUyeckux TOPMO30B Mnpu onpegeneHnm
peakuuii 1 Harpysok B 1l060M npoLiecce TOPMOXEHNUSA [O/MKEH BbiTb NPUHAT BO BHUMaHWe Anana3oH n3MeHe-
HVA TOPMO3HbIX XapakTePUCTUK, CUMT CKaTUA NMPYXUH UV AaBNEHUSA, NMOCKO/IbKY OHU 3aBUCAT OT Temnepary-
pbl. CTEMEHN U3HOCA W CTapeHus.

7.3.4 lMpoune BUAbI Harpy3ok

B pacueTtax fo/kHbI OblTb TAKKE YUTEeHbl Harpysku, ecaiv OH1 06yCNOBEHbI OCOOLIMU YCOBUAMU 3KC-
nnyatauuy B3Y. Hanpumep:

- Harpysku oT BOJH (419 B3Y. pa3melleHHbIX B MOPE), a3apoAnHamMnyecKoro cnega, yaapHole, nefoBble;

- Harpyskv, BO3HMKalOLWMe npy TPaHCNOPTUPOBAHUW, YCTAHOBKE, MOHTaXe, 06CNyXVBaHUN U PEMOHTE
B3Y cornacHo 11.4.

7.4 TIpOeKTHble cayyan u BapuaHTbl Harpy>xeHus

,ﬂ,aHHbIVI noANYyHKT ONCbIBaeT pacyeTHble BapuaHTbl Harpy>xeHuns B3Y n yctaHaB/MBaeT MUHUMa/IbHOE
KO/IM4eCcTBO BapnaHTOB, KOTOPbIEe A0/TKHbI 6bITb paccMOTpeHbl Npu NPOEKTUpPOBaHNN.
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Mpv npoekTnpoBaHun BAY cTaBuTCA LEeb pacCMOTpeTb BCe Hanbosiee BaXHble NMPOEKTHbIe CUTyaumu,
KOTOpble BO3HMKAIOT B NpoLiecce XU3HeHHoro uukna BaY.

BapuaHTbl Harpy>XeHusi 4O/MKHbI 6bITb onpegeneHbl KOMOMHMPOBaHWEM COObITUIA, BO3HMKAIOLWMX B NPO-
Lecce akcnayataumm B3Y (unm npoumx cuTyaunii, BOHMKAKLWNX, Hanpumep, BO BpeMsi cO60pKM, BO3BEAEHUS
WM TEXHUYECKOro 06CnyxXmBaHuns), ¢ haktopammu okpyxatoLei cpegbl.

Bce BapuaHTbl HarpyxeHusi, oxugaemble C AOCTATOYHON CTENEeHbI0 BEPOSTHOCTH, AO/KHbI ObITh pac-
CMOTpPEHblI COBMECTHO C (DYHKLMOHMPOBAHNEM CUCTEMbI YNpaBneHus n 3awutbl. [poekTHble BapuaHTbl Ha-
rPY>XEHUS. UCMONb3YloLMecs ANS NPOBEPKN CTPYKTYPHON LieNnocTHOCTM B3Y. fo/mkHbI 6bITh paccunTaHbl Ha
OCHOBE KOMOMHVPOBaHUS:

- HOPMasibHbIX NPOEKTHbIX CUTYyaLuii C COOTBETCTBYIOLLMMU HOPMaSIbHLIMU UIN 3KCTPEMAasbHbIMU dak-
TOopamu BHeLLHel cpefabl;

- CMTyauuid 0Tkasa C COOTBETCTBYOLMMU hakTopamMun BHELLUHEN cpejpl.

- MPOEKTHbIX CUTyaLuii TPAHCMOPTUPOBKM, YCTAHOBKN 1 TEXHUYECKOTO 06CNYXMBAHUA C COOTBETCTBYIO-
WMMK dhakTopaMmn BHELLHeR cpeabl.

Ecnu cyuwectByeT B3aMMOCBA3b MeXy 3KCTPeMasibHbIM PakTOpOM BHELUHel cpefbl U cuTyauueli oT-
Kasa, TO KOMBMHaLMA 3TUX ABYX COObITUI AO/MKHA paccMaTpmMBaTbCs Kak peasibHblii NPOEKTHbI BapuaHT Ha-
TPYXEHUs 1 yuTeHa B pacyeTax.

Kaxgan npoektHas cutyauus TpebyeT pacCMOTPEHNSA HECKONIbKAX BAPUMAHTOB PACHETHOTO HarpyXxeHus.
MUWH/MaNbHOE KO/IMYECTBO pacyeTHbIX BapuvaHTOB HarpyXeHus npuBefeHo B Tabnuue 2. B aToil Tabnuue
BapuaHTbl pacyeTHOro HarpyXxeHus onpegesneHbl ANA KaXA0W NPOEKTHON cutyaumnyn B COOTBETCTBUMN C PEXNU-
MaMu BeTpa, 3/IeKTPUYECKMMUN Harpy3kaMu 1 npoymmu haktopaMmmn BHELHEW cpefpl.

Ecnun cuctema ynpasnieHua npegycMmarpusaeT B NpoLecce NPOeKTHOro BapuaHta HarpyxXeHusi, onuchbl-
BAEMOro 3afjaHHOW MoAeNblo BeTpa, KOHTPO/AMPYeMbI/i OCTAHOB [0 MOMEHTa AOCTUXEeHUS MaKCMMasibHOro
yrna pbiCKaHus W/uam ckopocTu BeTpa, TO JO/DKHO ObiTb NMoKa3aHo, YTO BOY obecneumBaeT HafexHoe Bbl-
NosIHeHVe OocTaHoBa NpW BO3L4ENCTBUM TYpOYNEHTHOCTM C TEMU XEe CambiMU Onpese/ieHHbIMU N3MEHEHNSMM
napameTpoB BeTpa.

Ana B3Y. umeloLwmx KOHCTPYKTUBHbIE OCOGEHHOCTH, C Lieblo o6ecneyverHmns LeNoCTHOCTA KOHCTPYKLMK
[OMKHbI 6bITb PACCMOTPEHBI COOTBETCTBYHOLLME C/yYan NPOEKTHOrO HarpyXeHus.

B Tabnuue 2 gnsA Kax[oro criyvyas pacyeTHON Harpysky yCTaHOB/IEH COOTBETCTBYHOLWMI BU pacyeTa.
«Y» OTHOCUTCA K C/ly4yasiM yCTa/IoOCTHOTO Harpy>XeHns n o603HavaeT pacyeT Ha YCTa/IOCTHYHO MPOYHOCTb. «[»
OTHOCUTCA K pacyetam No npefesibHbIM Harpyskam v cBsidaH C NPOYHOCTHLIMU XapakTepuctukamm marepua-
noB. fehopmalmsiMu, yCTONYMBOCTbIO 3/IEMEHTOB KOHCTPYKLMW.

Ta6nuya 2— BapuaHTbl pacieTHOro HarpyxXeHus

Mapumnasns-
Bug, HbIA 1.030
MpoekTHasA cuTyaums neH Pexum BeTpa Mpoune ycnosus pac- chmumemT
yeta 6e3onac-
HOCTW
1 BbipaboTKa 3/1eKTPO3HEeprum 11 HMT"4,<Y Tob<Y bl [Ans akcTpanonsumm akc- n H
TpemasbHbIX COBbITHI
12 HMTV'fc<VInib<yeul y .
13 3aMTA<A<yobl n H
14 3KH = V- 2 wmc n
Vi Mt *2 mlc
15 n H
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OKoHYaHue Tabnuubl 2

MpoekTHas cuTyauus

2 BbipaboTka 3/1eKTpO3Heprum
B COYEeTaHNn C OTKa3oM

3 BknwoyeHne

4 HopmarsnbHblii ocTaHOB (NOA
KOHTPOMIEM CUCTEMbI yrpaBe-
HUS)

5 ABapuiiHblii OCTaHOB

6 MapkoBKa (X0N10CTON X0f)

7 MNMapkoBKa B coyeTaHuu C OT-
Ka3om

8 TpaHcnopTtupoBaHue, c6op-

Ka. TexHuyeckoe 060ny>|<|/|Ba—
HWE U peEMOHT

neH

21

22

2.3

2.4
31
3.2

3.3

4.1
4.2

51

6.1

6.2

6.3

6.4

7.1

8.1

8.2

Pesxxum BeTpa

AYAYAY XX

3PM YA = Vi +2 mic
N Y*X

HMT y, <* <
MmnBeB-"MN< A< A
OPM Vmjb= Y ,+2 wm/c.
YAy *x

SNH Vhub =V, + 2 m/c.
4n"4x

mnBAr<nlui< y "

P Y%bb Y=+ 2 JIC
n Unx

HMT Vhub = ¥, £ 2 m/c
“ Yux

M3B 50-neTHuii nepnoj
noBTOPSEMOCTH

M3B 50-neTHuWi1 nepuog,
NoBTOPSIEMOCTY

M3B nepuof nostopsie-
mocTun 1 rog

HMT MftUb<0.7Vm/

M3B nepuog nosTopsie-
MocTu 1rog

HMT  Vmain( pgomkHa
6bITb OnMpegeneHa npo-
n3soguTenem

M3B nepuof nostopsie-
MocTu 1rog

CokpalleHus, 1CNob3oBaHHbIe B Tabnuue 2

MCH
HMT
OMT

— MPOEKTHbIW Cyvall HarpyXeHus;
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Mpouvie ycrnosus

OTka3 B cucteme ynpas-
NEeHNs UNn noteps anek-
TPWYECKOW Harpysku

Cuctema 3awWutbl  UAn
npejLecTByOWMUA 0TKa3
BHYTPeHHell anekTpuue-
cKoli ceTn

OTKasbl B CMCTEME ynpas-
NIEHNA. 3alUTbI, 3NEKTPU-

4yeckoil ceTw, BK/IOYaa
notepio  3aneKkTpuyeckoi
Harpysku

OTcoefunHeHne oT ceTn

JKCTpemasibHoe pacco-
rnacosaHue yTtna pbicka-
HUS

— MofieNlb HopMasbHol Typ6yneHTHocTK no 6.3.1.3;

— 3KCTpemasibHas mogenb TypbyneHTHOCTH no 6.3.2.3;

Bug
pac-
ueTa

Mapupans-
HbIli KO-
uumeHT
6e3onac-
HoCTW

H

»

»

»
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OKH — 3KCTPEMaJIbHbIii KOTEPEHTHBIN NOPbIB C N3MEHEHNEM HanpasneHus no 6.3.2.5;
3CB — 3KCTPeMasibHbIA cABUT hparMeHTa BO3AYyLIHOro NoToka no 6.3.2.6;
oPM — 3KCTpemasibHas BenununHa paboyero nopbisa no 6.3.2.2;

QVH — 3KCTpemasibHoe U3MeHeHue HanpasfieHus no 6.3.2.4:

HMB — MOJeNb HOpMasibHOro npodmsa BeTpa no 6.3.1.2;

M3B — MOAENb 3KCTPEMasibHOM CKOpOCTM BeTpa no 6.3.2.1;

Yy — pacueT Ha yCTa/I0CTHYI0 MPOYHOCTL Mo 7.6.3;

H — HOpMasbHbIN:

A — aBapwiiHbIN:

T — TpPaHCNopTMPOBaHNE/MOHTAX;

n — pacyeT no npegenbHbIM Harpyskam no 7.6.2;

Vr+2 m/c  — [fOMKHbI BbITb NPOM3BEAEHbI PAacUeThl [/19 BCEX CKOPOCTEN YCTaHOB/IEHHOIO Anana3oHa,;
— napumansHblii KoaduLMeHT 6e3onacHocT no 7.6.3.

B nmpouecce npoekTMpoBaHUst A0/MKHbI GbiTb PACCMOTPEHbI CKOPOCTW BeTpa W3 Auana3oHOoB, YCTaHOB-
NeHHbIX B Tabnuue 2. NnpuBoAsLLMe K camoMy ONacHOMY Criyvato HarpyxxeHust B3Y. [inana3oH ckopocTeli Be-
Tpa pekomeHayeTcsa NpefcTaBnATh PAAOM AUCKPETHbIX BE/IMYMH C MHTepBasiaMmy, obecrneynsaroimumm Heoob-
XOAVMMYIO TOYHOCTb BbluMcneHuniil). MNpu onpegeneHnn BapyaHTOB PacyeTHOrO HarpyXeHus caenaHa ccblsika
Ha pexvMbl BETpa, OnnucaHHble B pasgene 6.

BapuaHTbl pacyeTHOro HarpyxeHusi, 0603HauYeHHble «[1». nogpasfenstoTca Ha HopMasbHble (H), aBa-
puiiHble (A) n TpaHcnopTHble/MOHTaxHble (T). B gaHHOM cTaHgapTe NPUHATO, YTO HOPMasibHble BapuaHTbl
pacyeTHOl Harpy3ku BO3AEWCTBYIOT Ha BOY uacTo B TeueHve ee XM3HEeHHOro uvkna. Cuutaetcs, uto BAY B
npouecce akcnayaTalymMm Haxo4uTcs B HOpMasibHOM paboyem COCTOAHUM. [lonycKarTCcs He3HauuTebHble OT-
Kasbl MU NOMNOMKU. BO3HUKHOBEHWE aBapuWitHOl NMPOEKTHOW cUTyauuyn paccmaTpuBaeTcs kak 6onee pegkoe
cobbiTue. ABapumn 06bIYHO CBA3a@HbI C CUTyaLUsMy BO3HUKHOBEHUS Cepbe3HbIX 0TKa30B, KOTOpble MPUBOAAT
K aKTUBauMmn OyHKUNIA cucTemsl 3alnTbl. Bug npoekTHoli Harpysku (H. A. unu T) onpegensieT BeNUUUHY nap-
LManbHOro koaguumneHTa 6e3onacHocTy y, AN1a pacyeTa npefesbHoi Harpysku. T Ko3hULMeHTbI Npu-
BeAeHbl B Tabnuue 3.

7.4.1 MPOEKTHbIN cnyyait HarpyXeHna 3/1IeEMEHTOB KOHCTPYKLMK BIY npu BbipaboTke
anekTpoaHepruun (NCH 1.1—1.5)

B gaHHOM MpPOEKTHOM CcryYae paccMmaTpuBaeTCs PeXxuM: BETPOKOeco Bpaljaetcs. B3Y pabortaet u
NOAK/IYEHA K 3/1IEKTPMYECKON Harpyske. B pacueTHOI cxeme cneayeT yyecTb gncbanaHc BeTpokoseca. Mak-
CUMasbHbI ancbanaHc mMaccbl BETpPOKOMeca ¥ aspoAnHaMuyeckas HeypaBHOBELIEHHOCTb (Hanpumep, Lar
nonacTeil u pasnuuune Kx yrnoB NoBopoTa), ykasaHHble NPOU3BOAUTENIEM, AO/KHbI ObITb YYTEHbI B pacyeTax.

Mpy pacyeTax akcnayaTaLMOHHbIX HArpy3oK AO/MKHbI ObiTb MPUHATHI BO BHUMaHWE W OTPaXeHbl B pac-
yeTax OTK/IOHEHWS OT ONTVMalbHbIX TEOPETUYECKMUX IKCNyaTalLNOHHbIX CUTYaLWiA, HanpuMep, paccoriaco-
BaHWe YI/10B PbICKaHWA U OLUNGKN CUCTEMbI YNpaB/ieHUs NP BbINOIHEHUN PYHKLUW CNEXEHUS.

MpoekTHble cnyyan HarpyxeHus (MCH) 1.1 v 1.2 BkioyaloT Harpysku, ucxoas us TypbyneHTHOCTM art-
Mocdpepbl. KOTOpasi CONPoBOXAaeT NPoLecc HoOpMasibHOWM akcnayaTaumn BAY B TeyeHUe cpoka ee Cryxobl
(HMT).

MCH 1.3 BkniovaeT TpeboBaHuA K npedenibHbIM Harpyskam, KOTopble 06yCcnoBMeHbl 3KCTpeMabHbIMU
napametpamu Typ6yneHTHocTu. NCH 1.4 n 1.5 0THOCATCA K NepexofHbIM npoLeccam, KoTopble 6binm 0Tobpa-
Hbl KaK NOTeHLMabHO OnacHble cuTyaluu, BO3HMKaloLWme B npoLecce akcnayaTaunm.

Cratuctnyeckne pacyeTbl faHHbIX MogenvpoBaHusa MNCH 1.1 Ao/mkHbl BKIKOYATb KaKk MUHUMYM pacyeThbl
39KCTPeMasibHbIX 3HAYEHWI U3rMbaLWwmx MOMEHTOB, BO3HMKAKOLIMX B MPUBTY/IOYHOW 4acTu fonacTtu, u Be-
NnunHy n3rnba Ha BepluvHe flonacTu BeTpokosieca. Ecnu akcTpemasibHble MPOeKTHblE BE/IMUMHBI 3TUX Ma-
paMeTpoB MeHbLUE 3KCTPEMasIbHbIX MPOEKTHLIX BE/IMYMH, MOyYeHHbIX Ana MNCH 1.3, aanbHelwnii aHanus
MCH 1.1 moXeT 6bITb OMYLLEH.

Ecnun skcTpemasnbHble NMPOeKTHbIe BE/IMUMHBI 3TUX NapaMeTpoB He MPeBbllleHbl 3KCTPpeMabHbIMU NPo-
€KTHbIMW BennyMHamu, nosydeHHbiMu ans MNMCH 1.3, To napameTp ¢ B ypaBHeHun (19) ansa akcTpemanbHoi

') B 6onbluvHCTBE CnyyaeB NpUeMsIEMbl MHTEPBasbl 2 M/C.
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Mogenun Typo6yneHTHocTy B NCH 1.3. pekoMeHAyeTcs yBeMUNUTb 415 BbINOSIHEHUS YCNOBUS paBEHCTBA UK
NPeBbILLEeHNA 3KCTPEMa/IbHbIX MPOEKTHbLIX BEIMYUH NapaMeTpoB, BblYMCeHHbIX B NCH 1.1 akcTpemManbHbIMU
NPOEKTHbIMKN BennunHamu B NMNCH 1.3.

7.4.2 TIpOEKTHbI cnyyali HarpyxxeHus anieMeHToB BAY npu BbipaboTKe 3/1€KTPO3HEPIMX B
coyeTaHuun C oTKazamu unau notepeii anektpuyeckoii cetn (MCH 2.1—2.4)

B faHHO NpOEeKTHOW cuTyaunm AO/MKHbI OblTb PACCMOTPEHbI NepexofHble MPOLEeCcChl, Bbi3BaHHbIe OT-
KasoMm Uy noTepeli a1IeKTpuyeckoii CeTn BO BPeMS Npou3BoAcTBa BIY anekTpo3Heprumn. BaxHbIM cobbITEM
ONA HarpyxeHus BIY. nognexallMm paccMOTpeHuto, ABnsieTca noboil oTkas B cUCTeMe ynpaBfieHus u 3a-
LMTbI U OTKa3 B COGCTBEHHOW 31eKTpuyeckol ueny (Hanpumep, KOPOTKOe 3aMblkaHWe B Lienu reHeparopa).
[Ons MICH 2.1 BO3HWKHOBEHMWE 0TKa3a, CBSA3AaHHOTO C BbINO/IHEHNMEM (PYHKLUWIA yNpaBAeHns, Win NoTeps CBA3N
C 3/1IEKTPUYECKON CeTbi [JO/MKHbI paccMaTpuBaTbCs Kak HOpMasbHble cobbiTusA. Ana MCH 2.2 Takue peg-
Kne cobbITMA Kak OTkasbl peannsaunn yHKUNUA 3alymTbl UK 0TKa3bl BO BHYTPEHHWX 3/1EKTPUYECKMX LiensX,
[OMKHbI paccMaTpuBaTtbCs Kak aBapuiiHble. Ona MNMCH 2.3 noTeHuManbHO onacHbIli pexum BeTpa. JPM. pac-
cmaTpuBaeTCcsi BMECTE C OTKa30M COOCTBEHHOW W/IN BHELLHen 3NeKTpUYecKoi ceTu (BkIoYas noTepro CBA3N
C 3/1eKTpUYecKol ceTblo). [laHHaa cuTyauus paccMaTpuBaeTCs Kak aBapuiiHas; BPeMS BO3HUKHOBEHUS 3TUX
[BYX COGbITUIA fOMKHO 6GbITb BbIGPAHO TakMM 06pa3oM, YTOObl paccMOTPEeTb B pacyeTe HauxyALwuii cnyyai
HarpyxeHus. Ecnv oTkas uim noteps a/1eKTPUYECKOi CBA3W C CETbI0 HE BbI3bIBAIOT HEMELTEHHO OCTaHOBKM
B3Y. a cnepyioulee B pesynbTaTe 3TOro fasibHelilee HarpyxeHne MOXeT NpuBecTU K CyLLLeCTBEHHOMY ycTa-
NNOCTHOMY NOBPEXAEHNI0, TO BEPOSITHAS NPOAO/IHKUTENbHOCTL 3TOV CUTYaUMK Hapsiay ¢ nosyyarwmumes ycta-
NIOCTHBLIM NOBPEeXAeHNeM NPy HopMasibHbIX NapameTtpax TypbyneHTHocT (HMT) gomxHa 6bITb paccmoTpeHa
B NCH 2.4.

B kauecTBe anbTepHatuebl MNCH 2.3, npuBeaeHHOMY B Tabnuue 2. cnyyaid Harpyxenus NMCH 2.3 moxeT
OblTb PACCMOTPEH Kak HOpMasbHoe cobbiTe, T. €, NPV WCNOMb30BaHUM CTOXacTUYECKO MOAENN pexuma
BeTpa (HMT - < Vhub < VOIf) B coyeTaHnn C 0TKa30M BO BHYTPEHHEN WX BHELUHENR 31eKTpUYecKol cu-
cTemMe. BK/IOYasi MOTEP 3/IEKTPUYECKOW CBA3M C CeTbi0 MOAK/YEeHMs. B JaHHOM cnyvae YacTWuHbIn 3a-
nac NpoYHOCTU MO Harpyske paBeH 1.35. B 3TOM criyyae HaAMexuT BbINO/HUTL 12 MOAenupoBaHuii peakuuii
ONA KaxX[oW paccmaTprBaemoi cpegHei ckopocTu BeTpa. s kaxAoro MmogenmposaHusa cregyeT otobpaTb
MaKCMMasibHY0 peakLuio, COOTBETCTBYIOLLYIO COCTOSAHUIO B3Y nocne HacTynneHus oTkasa B 3/11eKTpuyeckol
cucteme. CoCcTosiHVE OTKas3a A0/HKHO OblTb BBEAEHO NOC/E TOr0, KakK BNAHWNE HaYaslbHbIX YCIOBWI CTaHEeT He-
3HaunTeNIbHbIM. [19 KaXaov cpefHei CKopoCTV BETPa HOMUHA/IbHAsA MakcuMasnbHas peakuus foskHa ObiTb
paccuMTaHa Kak cpefiHee 3HayeHune 12 BbIGpaHHbIX MaKCUMaslbHbIX peakuuiti nNac yTpoeHHoe cTaHAapTHoe
OTK/IOHEHME 3TUX BblOGpaHHbIX 12 peakuuiti. XapakTepucTnyeckoe 3HavyeHue peakuuun ans cnyyas MNCH 2.3
onpegenseTca Kak camoe 60/bloe 3HaYeHNE N3 YNCNa HOMUHA/bHBIX MakCUMasIbHbIX peaKLuii.

7.4.3 NMpoeKTHbI cnyyali HarpyxeHusa npu BkatoyeHun BIY (MCH 3.1—3.3)

OTOT NMPOEKTHbIN cnyyali BkIoYaeT Bce COObITMA, NPUBOAALLME K HarpyxeHuio B3Y B TeyeHne nepe-
XOAHbIX NPOLECCOB M3 HEMOABWMXXHOIO (3aTOPMOXEHHOIO) COCTOSIHUA UM COCTOSTHUA MOKOS (MapKoBKM) A0 MO-
MeHTa Hayasna BblpaboTKM 3/1EKTPO3HEPrN. YNCN0 NPOEKTHLIX PacYETHbIX CUTYauuii O/THKHO OCHOBbLIBATLCA
Ha 0CO6EHHOCTUN (PYHKLMOHMPOBAHUSA CUCTEMBI YNPaBieHUS.

7.4.4 TIpOEKTHbIN criyyall Harpy>XeHust Npy HopManbHOM (KOHTPONIMpyeMoM) ocTaHoBe BIY
(NMCH 4.1—4.2)

DTOT NPOEKTHbIV cnyyali BKIloYaeT Bce COObITUA, MPUBOAALLME K HArpyXXeHuto B3Y B TeueHne HopMasib-
HbIX MepexofHbIX MPOLECCOB C MOMEHTa OKOHYaHWUS MPOU3BOACTBA 3/IEKTPO3IHEPTUN [0 3aTOPMOXEHHOTO CO-
CTOSIHUS (HEMOABWXHOI0) UM COCTOAAHNA NOKOSA (NapKoBKKM). YMCMNO MPOEKTHbIX PacYeTHbIX CUTYyauuii JO/HKHO
OCHOBbIBATbCA HA 0COBEHHOCTU PYHKLMOHMPOBAHNA CUCTEMbBI YNpaB/eHNs.

7.4.5 NpoeKTHbI cnyyal HarpyxxeHus npu aBapuitHom octaHose B3Y (MNCH 5.1)

Mpy npoekTupoBaHuM B3Y fo/MKHbI 6bITb PACCMOTPEHBI HArpy3ku, BO3HMKaOLWMe B NpoLecce aBapuii-
HOro octaHoBa.

7.4.6 MpoekTHbI crnyyal HarpyxeHus BY, Haxopsuweica B COCTOAHUM NapKOBKY
(3aTOPMOXEHHOM COCTOSAHUU MAK npu xonocTtom xoae) (MCH 6.1—6.4)

B faHHOM NPOEKTHOM Cnyyae Harpy)XeHus BeTPOKOeco 3anapkoBaHHoN BAY nn6o HenoasuxkHO, nmbo
coBepLuaeT X0/10CTOW xof (BpawaeTcs, He BbipabaTtbiBas anekTpoaHeprum). B MCH 6.1, 6.2 1 6.3 Ha3BaHHbIEe
cUTyauumn JOMKHbI paccMaTpmuBaTbCsl HA OCHOBE MOAENM 3KCTpeMasibHOI ckopocTu BeTpa (M3B). Ans MCH
6.4, nonxHa 6bITb pacCcCMOTpPeHa HopMmasbHas Mmogenb TypbyneHTHocTn (HMT).

[lna NpoekTHbIX Clyvyaes HarpyXeHus, KOTopble COOTBETCTBYIOT M3OB. JonyckaeTcs MCMonb3oBarb Kak
MoZe/lb IKCTPEMAsIbHOr0 CTaLMOHAPHOTO BETPOBOIO MOTOKA, Tak U TypOY/EeHTHY MoAe/b 3KCTpeMasbHol
ckopocTu BeTpa. Ecnm ucnonb3yetca TypbyneHTHas Mofeflb IKCTpeMasbHOW CKOPOCTY BeTpa, TO XapakTe-
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PUCTUKN JOMKHbI ObITb ONpeAeneHbl Ha OCHOBE MOJIHOMACLUITABHOrO AMHAMUYECKOro MOAEeNMPOBaHNS Wan
KBa3nCTaTMYeCcKoro aHanm3a C COOTBETCTBYHOLLMMMK MonpasBkaMu ANA MOPbIBOB U AVHAMUYECKUX peakuui,
C YYETOM MOJIOXKEHUSA CTPOUTENbHbLIX HOPM U npasun [2J. Ecnv ucnonb3yetca MoAe b 3KCTpeMasibHOro cTa-
LiMOHApHOro BETPOBOro MOTOKA, TO BO3AENCTBUA PE30HAHCHBIX XapaKTEPUCTUK AO0/MKHbI GbiTb OnpefeneHbl
MeToAaMu KBasncTaTM4ecKkoro aHanunsa, ynomsHyToro Bbile. Ecav OTHOLIEHWE pe30HaHCHbIX XapakTepucTuK
K Q)OHOBbIM He mpeBbIwaeT 5 %. TO peKkoMeHAyeTCA WCNOoMb30BaTh CTATUYECKUI aHaNn3 Ha OCHOBe Mogenn
3KCTPEMasIbHOro cTaLMoHapHOro BETPOBOro NMOTOKA.

Ecnn KOHCTPYKLMA CUCTEMbl YCTAHOBKM Ha BeTep AornyckaeT BO3HWKHOBEHWE paccorsiacoBaHus npu
BO3[eCTBMN HOPMATUBHOW Harpysku, TO BE/IMYMHa HanbobLIero BO3MOXHOIo Heb1aronpuaTHOro paccorna-
CoBaHUs fo/MkHa 6bITh AoGaBneHa K cpefHeli BeiMunHe paccornacoBanusi. Ecnv BY nmeet cuctemy ycra-
HOBKM Ha BeTep, KoTopas [oMnycKaeT BpalleHne npu aKCTpeMasibHbIX BETPOBLIX pexumMax (Hanpumep, ceobos-
HOe BpalleHne, NnaccMBHas yCTaHOBKa Ha BeTep v nonycsBob6oAHOe BpalleHne), TO A0/KHA UCMO/Ib30BaTbCA
TypOyneHTHas MoAe b BETPA; paccoriacoBaHus B MexaHn3Me YCTaHOBKM Ha BeTep ByayT onpefensatscs Typ-
OY/IEHTHLIMY U3MEHEHUSAMU Hanpas/ieHUa BeTpa 1 ANHaAMUYECKUMN XapakTepucTukaMum MexaHvusma ycTaHoB-
kn BOY Ha BeTep. B NpoekTHOM pacyeTe AO/KHbl 6biTb PACCMOTPEHbI CUTYaLumn, npu KOTopbiX BAY ucnbiThi-
BaeT CyLLeCTBEHHbIE OTK/IOHEHUSI OT NOJIOXEHWNA PaBHOBECUSI U/IN NOJ BO3AeCcTBMEM BeTpa (B AuanasoHe oT
HOpManbHol paboueii CKOPOCTN A0 IKCTPEMasIbHON CKOPOCTU) 3MEHAETCS ee COCTOSIHE PaBHOBECUS.

B NCH 6.1 gna B3Y ¢ aKTMBHOW CUCTEMOI1 yNpaBfeHUsi pbiCKAHMEM paccoriacoBaHue yCTaHOBKM Ha
BETEP AO0/HKHO ObITb MPMHATO B AnanasoHe +15° (419 MoAenu aKCTpeMasbHOro ctalMOHapHOro BeTpPOBOro
notoka), nnun ¢ 8° (ana TypbyneHTHOW MOAeNu 3KCTPeMasibHON CKOPOCTU BETpa), ecn MOXHO obecneuuntb
orpaHuyeHne HecoBnageHns 0CK BETPOKOJieca C Hanpas/ieHeM CKOpoCTH BeTpa.

B MCH 6.2 go/mkeH 6bITb pacCMOTPEH cryyaii OTKNYeHUs BOY OT anekTpuyeckolt Harpyskm B Havane
rpo3bl, UMetoLLeli aKCTpeMasibHble napamMeTpbl BeTpa. Ecnn pe3epBHoe NuTaHne He obecneymBaeT paboTy cu-
CTeMbl YrpaBs/ieHUs, CUCTEMbI YCTAHOBKU Ha BETEP U BbipaBHMBAHME M0 BETPY B TEUEHUE KaK MUHUMYM 6 va-
COB. TO [lO/TXHO 6bITb PACCMOTPEHO BO3AENCTBME OT U3MEHEHWS HanpaB/ieHUs BeTpa B gnanasoHe = 180°.

B MCH 6.3 go/mkeH 6biTb pacCMOTPEH 3KCTPEMasbHbIV BETEP C MepuofoM noBTopsiemMocTu 1 rog npuv
MakCVMasibHOM paccorfiacoBaHnmn yCTaHOBKY Ha BeTep. Mpy Cnosib30BaHUN MOAENN IKCTPEMasIbHOTo cTauun-
OHapHOro noToka BO3fyxa AO0/HKHO ObITb MPUHATO MakcKManbHOe paccornacoBaHne yCTaHOBKU Ha BeTep A0
+ 30°. Ans TypOy/EeHTHOW MOAe M 3KCTpeMasibHON CKopocTu BeTpa — + 20°.

B MNCH 6.4 f0/mKHO 6bITb ONPeAeseHo OXnhaemMoe YNC10 YacoB NPOCTONA (OTCYTCTBUSA BbIPaboTKM aHep-
rMun). Korga noj BO3feicTBMEM MepeMeHHbIX Harpy3ok, Bbi3BaHHbIX COOTBETCTBYIOLLMM BO3AeiNCTBMEM BeTpa
(Hanpvmep, OT Beca BpaLLalLWMXCAa BXOOCTYIO /lonacTei), MOXeT BO3HUKHYTb CyLLeCTBEHHOe yCTasloCTHoe
noBpexeHne B KaKOM-IM60 N3 31EMEHTOB KOHCTPYKLUN.

7.4.7 MpoeKTHbI cnyyald HarpyxeHna B3Y. Haxoaswelica B COCTOAHUM NapKOBKM B COYETAHMWM
c cutyauueli otkasa (MCH 7.1)

Jlo/mKHBI 6bITb PACCMOTPEHbI OTK/IOHEHWSA OT HOPMasIbHOTO NOBEAEHUSA 3anapkoBaHHOW B3Y. nocnepo-
BaBLUME B pe3y/ibTaTe 0TKA30B 3/1IEKTPUYECKOI ceTu unm camoii BRY. Ecnu kakoii-nnbo oTkas B ceTv Nogk/to-
YeHus. UCKTYasa CUTYaLuio OTK/IIOYEHUSA OT CETU, BbI3blBAET OTK/IOHEHUA OT HOPMaslbHOro nosefeHus BIY
B COCTOSIHUW MapKOBKM, TO BO3MOXHble NOC/eACTBUA AO/MKHbI ObiTb NPeAMeToM aHanm3a. CocTosHUA oTkasa
[OMKHBI 6bITb paccMoTpeHbl M3B ansa neproga nostopsemMoctn BeTpa 1 rod. Pexumbl BeTpa M3OB f0/mKHbI
COO0TBETCTBOBATb /IMG0 TypbyneHTHOW Mogenu, NMbo KBasMcTaTUyYeCcKoi C COOTBETCTBYIOLMMMU NonpasBkamu
Ha MopbIBbI U IMHAMUYECKME XapaKTepUCTUKN.

B cnyuyae oTka3a B cuctemMe yCTaHOBKM Ha BETep, AO/MKHO ObITb PACCMOTPEHO paccoraiacoBaHve £180°.
[Ana npoynx oTKasos, paccornacosaHune A0/1XHO cooTBeTcTBoBarth NCH 6.1.

Ecnu paccornacoBaHve B CUCTEME yNpaB/ieHUs PbICKAHWEM MOXET MPOW30ATW NpY BO3AEiCTBUN HOp-
MaTMBHOI Harpyskn cornacHo MNCH 7.1, TO AO/MKHO GbITb NPUHATO B pacyeT BO3MOXHOe Hanbonee Hebnaro-
NpUATHOE paccorsiacoBaHue.

7.4.8 TpoeKTHbIE Calydyaun HarpyxeHus BOY npu TpaHcnopTMpoBaHuUK, CO60pKe, MOHTaxe,
TexHnyeckom obcnyxumsaHum n pemorte (NMCH 8.1—8.2)

Ana NCH 8.1 nsrotoButeNnb AO/MKEH yKasaTb BCE KIMMaTUYeCKue napameTpbl U NPOeKTHble cuTyauuu,
JonycTMMble Npu TPaHCMOPTUMPOBAaHUN, YCTaHOBKe, COOpKe B MOMEBbLIX YCMOBUAX, TEXHUYECKOM 06CNyXuBa-
HUM 1 peMoHTe BJY. MakcumasbHble YCTaHOB/IEHHbIE NapameTpbl BeTpa AO/KHbI ObiTb pacCMOTPEHbI npu
NPOEKTUPOBAHUN, €C/IN OHU NPUBOAAT K CYLLLECTBEHHOMY HarpyxeHuto BIY. ina obecneyeHns npuemiemoro
YPOBHSA 6€30MacHOCTN M3roTOBUTE/b AO/DKEH NPefyCMOTPEeTb AOCTATOUHbIA pe3epB MeXay YyCTaHOB/IEHHbIMU
N NPUHATLIMW NPU NPOEKTUPOBAHUM BEMYMHAMU NapamMeTpoB BeTpa. PekoMeHayeTcs K yCTaHOB/IEHHOW Be-
NYNHE cKopocTu BeTpa f06aBuUTb 5 M/c Ana obecneveHnsa pesepsa.
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MCH 8.2 gomkeH BkIUaTh BCe COCTOSIHMA B3Y npu TpaHcnopTupoBaHUn, cbopke, TEXHUYECKOM 06-
CNYXXVMBaHUN N PEMOHTE, NPOLO/MKUTENIbHOCTb KOTOPbLIX MPeBbIaeT oAHy Hefento. B cooTBETCTBUM C 3TUM
[O/MKHbI 6bITb pacCMOTPEHbI cUTyauuu, Korga:

- HecyLan KOHCTPYKUMS B6allHN BO3BeAEHA HE MOSTHOCThIO;

- BO3Be/eHa Hecyllast KOHCTPYKUNS 6e3 roHAo/bI;

- Ha BO3BeAEHHOI BJY ycTaHOBNEHO HEMOTHOE KOMMYECTBO slonacTei BeTpokosieca.

[onyckaeTcsa npegnonararb, YTO BCE /1I0NACTN yCTaHaBIMBAOTCA OAHOBPEMEHHO.

MpegnonaraeTcs, YTO 3neKTpuyeckas ceTb B /OGO U3 3TUX cuTyaumii OTkIoueHa. PekomeHayeTcs
NPVHATL Mepbl A1 YMEHbLUEHWSA Harpy3oK B /1060 M3 NepeyncrieHHbIX Bbllle CUTyauuil A0 MOAKIHOYEHUS
B3Y Kk anekTpuyeckoii cetu.

BNOKNPOBOYHbIE YCTPOCTBA AO/KHbI BbIAEPXKMBATL HArpysku, SBASKOLWMECS pPe3y/bTaToM cuUTyauuii
MCH 8.1. B 4yaCTHOCTW, AO/MKHO ObITb MPVHATO BO BHYUMaHMe BO3AEWCTBME MaKCUMasibHbIX MPOEKTHbIX 3KC-
nayaTauMOoHHbIX Harpy3ok.

7.5 PacyeT Harpysok

Harpysku, onucaHHble B 7.3.1—7.3.4. JO/MKHbI ObITb PAcCMOTPEHbI A1 KaXKA0ro NMPOeKTHOro cryvas
HarpyeHus. B cOOTBETCTBYIOLLMX CrlyYasx HE06X04MMO NPUHATL BO BHUMAHMWE:

- BO3MYLLIEHWA NONSA CKOpOCTel BeTpa, Bbi3BaHHble paboToii camux BIY (adhdekTbl aspogvHamunyecko-
ro crnefa, «3ateHeHve» baluHen, v T.4.);

-B/INSIHNWE MNPOCTPAHCTBEHHOIO MOTOKA Ha a3poguHaMuyeckue xapakTepucTvku nonactu (Hanpumep,
TPEXMepHbI CPbIB NOTOKA 1 a3apofuHaMUYecKne KOHLEBbIE NOTEPH);

- HecTalMoHapHble aspoAnHaMunyeckne npoLecchl;

-AVHaMUKY KOHCTPYKUUU U ee COBCTBEHHbIE KoebaHus;

- aspoynpyrve adgexTsbl;

- 0CO6EHHOCTU (PYHKLMOHMPOBAHWA CUCTEMBI YNpaBeHns 3aluTsl B3Y.

Lns pacyeTa Harpy3ok, AeiiCTBYIOLLUX HA 3/IEMEHTbI KOHCTPYKLUM BIY. 06bIYHO UCNONb3yeTCA MOAENU-
poBaHve Ha OCHOBE NOA06HOW AVHaMuyeckoii mogenn. HekoTopblie BapuaHTbl HarpyXXeHus NCNosb3yioT B Ka-
4yecTBe UCXOAHBIX AaHHbIX flaHHblE O TYpOy/IeHTHOM BO3AeicTBUM BeTpa. 1151 Taknux BapnaHToB NOSIHOE KO-
4YeCTBO AaHHbIX, COOTBETCTBYIOLNX MPOAO/IHKUTENBHOCTU HArpyXXeHus, AO/MKHO 6bITb 4OCTATOYHO 6ONbLUNM,
4YTO6bI rapaHTMpOBaTb CTATUCTUYECKYI HAfEeXHOCTb pacyeTa HOPMATUBHOW Harpysku. [na pacyeTa Kaxgoin
cpefiHeli BeNMUMHbI NP MUHUMaNIbHOM KOMIMYeCTBe AaHHbIX, YA0BNETBOPSIOWMNX 3TOMY YC/I0BUIO, SABMAOTCA
[aHHble WecTn 10-MUHYTHbIX CTOXaCTUYECKMX pe3ynbTaToB (M HenpepbiBHbIA 60-MUHYTHBIA nepuog). Mpu
3TOM /19 MOJe/IMPOBaHNSA UCMOMNb3yeTCsa CKOPOCTb BETpa, M3MepeHHas Ha BbICOTe OCK BeTpokoseca. s
Ka[oro cryyas npv gaHHoi ckopocTu Betpa B NCH 2.1, 2.2 n 5.1 go/MKHO 6bITb BbINO/IHEHO HE MeHee 12
MCNbITAHUNA.

Tak Kak HauyasibHble YCN0BUSA, UCMOJIb3yeMble NPU AUHAMUYECKOM MOJENNPOBaHNA, 06bIYHO OKasblBaloT
B/IUSIHVE Ha CTaTUCTUKY HarpyXeHus B Havase UCMbITaHus, TO faHHble, MoJlyYeHHble B TeYeHne nepBbiX 5 ¢
(vnun 6onee, B criyyae HEO6XOAMMOCTN) [O/KHbI ObITb UCKNHOYEHBI U3 PpACCMOTPEHNA 418 N1060ro MHTepsana
MCXOAHBIX flaHHbIX NPU UCCIef0BaHNN TYpOYyNeHTHOCTH.

Korga guHamuuyeckoe MofenvpoBaHuWe MpoBOAUTCA A8 TypOy/NeHTHbIX BETPOBbIX NMOTOKOB, creayeT
NPUHATL BO BHUMaHWe BPpeMeHHOe 1 MPOCTPaHCTBEHHOE paspeLleHne CeTKN.

MpnmeyaHne — BOTHOWEHNN NPOCTPAHCTBEHHOTO pa3peLleHuns cieayeT BbINOMHUTL CeayloLee ycnoBue:
MaKCUMaslbHOe PacCTOsIHUE MEXAY CMEXHbIMW Toukamu A0/KHO 6biTb MeHee 25 % J11 [YpaBHewue (5)] u He Gonee
15 % guameTpa BeTpokoseca. ATO PAcCTOSHNE ABNAETCA AMaroHasibio MexXay ToUKaMu Kax Aol aueiiku ceTkn, nmeroLyei
yeTblpe TOYKU. [NA HEO[HOPOAHON CeTKW, B Ka4yecTBe penpe3eHTaTMBHOIO MOXET paccMaTpuBaTbCs CpefHee 3HavyeHue
paccTosHUS MexAay ToYKaMu CeTKM Ha NOBEepPXHOCTM BeTpOKOosieca. HO 3TO pacCTOsiHME AO0/HKHO BCerfga YMeHblUuaTbCa K
nepudepun nonacTtei.

CocTaBniawLmMe CUI0BO Harpy3ku B pacyeTe Nno NpesesibHOMY COCTOSIHUI0O MOTYT Takke 6bITb 06beau-
HeHbl KOHCEpPBaTVBHLIM 06Pa30M Ha OCHOBE MPEANOJ/IOKEHNS O TOM. YTO MakCUMasibHble 3HAYeHUs1 CoCTaB-
NALWUX HaArpy3ky BO3HUKAKT O4HOBPEMEHHO. B cnydyae, ecsiv 3TOT BapuaHT paccMmarpuBaeTtcs, To AN Uc-
KNOYEeHNA HEKOHCEPBATMBHbIX OLUEHOK c/iefyeT MUHMMasbHble N MakCUMasibHble 3KCTpeMasibHble 3HaYeHus
COCTaB/ISAOLWMX HArpy3kn pacCcMoTpeTb BO BCEX BO3MOXHbIX KOMOGUHALNAX.

PyKoBOACTBO A1 BbIUNCNEHNS 3KCTPEMA/IbHbIX PACUETHbIX Harpy3ok B pesysibTate BO34eNCTBUA Of4HO-
BPEMEHHbIX Harpy3oK, B3siTbIX U3 pPsfa BbINO/IHEHHbIX CTOXaCTUYECKUX MOAENVMPOBAHWA, NPUBEAEHO B Npw-
noxexHun H.
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B Tex cnyyasx, Korfa MecTHble Harpysku Uiy HanpshkKeHWs B KPUTUUECKMX CEeYEHNAX paccMaTpuBaemblx
3aneMeHToB BJY 06Yyc/0BfeHbl COBMECTHbLIM HarpyXXeHUem MNpPOCTPaHCTBEHHON CUCTEMbI CWA. AN TOYHOTO
onpefesnieHNs pacyeTHbIX Harpy3oK JOMyckaeTcsi UCNO/b30BaTb BPEMEHHbIE PSAblI OPTOrOHAJIBbHBIX Harpysok,
nosly4yeHHble B pe3ysibTate MogenmpoBaHus. Korga Takme opToroHasibHble COCTaBALLME BPEMEHHBIX PAA0B
UCNOSb3YIOTCA A5 BbIYMC/IEHUS YCTANIOCTHBIX U NPeAenbHbIX Harpy3oK, OHU 06beANHATCA C COXPaHeHWEM
Kak HanpaBfieHWsi, Tak U BeNNYuHbI. Takum 06pasom, NpsIMOI MeTof, OCHOBaH Ha MOyYeHWU JOCTOBEPHOro
HanpshKeHWsa Kak BPEMEHHOW Anarpammbl HarpyxeHusi. 3aTem 3TOT eAVHCTBEHHbI napameTp Ucnonb3yeTcs
B NPOEKTHbIX pacyeTax 3KCTPeMasibHbIX U YCTAIOCTHbIX HArpy3o0K, YTO NO3BOISIET U36exaTb pacieToB KOMOU-
HUPOBAaHHbIX Harpy3oK.

CocTaBnsiolme npefesibHOM Harpyskn Takke fonyckaeTcs 06beAnHATb TPaANLVOHHBIM METOAOM Npu
YC/I0BUU, YTO 3KCTPEMA/IbHbIE BEIMUMHBI COCTAB/AIOLLMX HArPy3kn BO3HMKAKOT O4HOBPEMEHHO.

7.6 PacuyeT npeAenibHOW NpoYHOCTYU

7.6.1 MeTop pacueTa npefenbHOW NPOYHOCTM 3/1IEMEHTOB KOHCTpPyKUUn BIY

MeTog pacuyeTa npefenbHON NMPOYHOCTM OCHOBAH Ha WCMOMb30BaHWU NapuuanbHbiX KO3grLneHToB
6e3onacHocTu. MapuunanbHbie KoauULNEeHTbl 6€30MacHOCTV YYUTbIBaOT HeonpeneneHHOCTb, HenoCTOSH-
CTBO NpWKNajblBaeMbIX Harpy3ok 1 CBONCTB MaTepuasoB, pas/IMyHOro pofa MOrpelHoCcTW, HemnosiHoe co-
OTBETCTBME paCHETHbIX MO,EI,EI'IEI‘/'I N MeToAoB pacyeTa, CTeneHb OTBETCTBEHHOCTU HeCylW KX 3/1eMEHTOB KOH-
CTPYKUMMN 1 NOCNEeACTBUS OTKA30B.

7.6.1.1 MapuymnanbHble KoadhuLMeHTbl 6e30NacHOCTU ANA HArpy3oK 1 MaTepvasnos

YTo6bl 06ECNeUYnTb HageXHble 3Ha4YeHNA NMPOEKTHbIX BE/INYNH, HGOGXOAMMO y4yecTb napuynasibHbIMU KO-
athhuLmeHTaMm 6e30NacHOCTM HECTABUNBLHOCTL Harpy3okK U CBOCTB MaTepuasioB B COOTBETCTBUMN C ypaBHe-
HuAMK (28) n (29).

No= (28)
roe Fd — npoekTHasi pacuyeTHasi BenMuvHa CyMMapHOW BHYTPEHHel Harpyskv Win peakuusi, Bo3HMKawoulas
BHYTPM paccMaTpuMBaeMoro 3/IEMEHTa KOHCTPYKLUM B pesysibTate 0fHOBPEMEHHOTO BO3AeiCTBUS
BCeX COCTAaB/IAOLLMX BHELLHEN HAarpy3ku A8 pacCMaTpMBaeMOro BapuaHTa HarpyXeHus;
M — napuuanbHblii K03 MLMEHT 6e30NaCHOCTM MO Harpy3Kam;
Fk — HopmaTvBHasi BENIMYMHA Harpy3Ku.

U (29)

iT

roe fd — npoekTHasa pacueTHas BenMyMHa, yYMUTbIBaOLWasA CBOWCTBA MaTeprana,;
yT — napuuanbHblii KO3hPULMEHT 6e30NacHOCTU A1 MaTepuana,;
fk — HOpmaTVBHOE 3HaueHue CBOWCTB MaTepuana.

MapuymnanbHble KOahrLueHTbl 6e30NacHOCTV AN Harpy3oK, MCNofib3yeMble B HacTosiLemM CcTaHgapTe
YUNTBIBAIOT.

- BO3MOXHble HebnaronpusaTHble OTK/IOHEUUS/HETOUYHOCTU B ONpeAesIeHUN Harpysok Nno CpPaBHEHMWHO C
HOPMAaTWNBHOWN BEINUYNHOI:

- HEMNOJIHOe COOTBETCTBME PacHeTHON MOAENN Harpysku.

MapuvancHble ko3huLneHTbl 6e30NacHOCTU ANA MaTepuanos, UCMNO/b3yeMble B JaHHOM CTaHAapTe,
B cooTBeTcTBMM ¢ TOCT 27.301. yunTbIBAIOT;

- BO3MOXHble HebnaronpusaTHble OTKOHENNA/HETOYHOCTN MPOYHOCTHBIX XapakTepucTuk Marepuana no
CpPaBHEHWIO C HOPMAaTMBHBLIMU XapakTepucTukamu;

- BO3MOXHYI HETOUYHOCTb B pacyeTe reoMeTpUYeckrX XxapakTepucTuK pacyeTHbIX CeuYeHnin nim HecyLei
CNOCOBHOCTUN HAarpyXXeHHbIX 3/1IEMEHTOB KOHCTPYKLUW;

- HETOYHOCTb TEOMETPUYECKNX Pa3MepOB;

- HECOOTBETCTBME CBOCTB MaTepuana s/ieMeHTa KOHCTPYKLUMM CBOMCTBaM martepuasa, Nnosly4yeHHbIM B
pesynbTaTe MUCMbITaHW ONbITHbIX 06pasLoB;

- HETOYHOCTb NEePEBOAHbIX KOI(PHULMEHTOB.

B HeKOTOpbIX C/ly4asX NepeyvncrieHHble Bbllle HETOYHOCTW M HeonpeAesIeHHOCTY YUYUTbIBalOTCA Mo OT-
[eNbHOCTW. HO B J@HHOM CTaHAapTe, Kak M BO MHOTUX APYrux, Ko3adpmumneHTbl, OTHOCALWMECS K Harpyskam,
06beAnHEeHbl B OAUH KOIMPULMEHT  a OTHOCALLMECs K matepuanam — B YT .
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7.6.1.2 NapumanbHblii KO3 ULMEHT 6E30NACHOCTM NO HA3HAYEHWIO

MapumnanbHblii KO3 dPULUMEHT 6€30NacHOCT N0 Ha3HAYEeHWI0 YuuTbIBAET NOCAeACTBMSA OTKasa U cTe-
NeHb OTBETCTBEHHOCTW 3/1eMeHTa KOHCTPYKUMU. [laHHbi KO3 ULMEHT 3aBUCUT OT Knacca paccmarpusae-
MOTO 3N1eMeHTa:

- aneMeHTbl 1-ro knacca: faHHblii kKnacc ucnonb3yeTcs AN 6e30nacHbIX 3a/IEMEHTOB KOHCTPYKLUK, OTKas
KOTOPbIX HE MPUBOAUT K OTKa3y OCHOBHbIX YacTeil B3Y Hanpumep 3aMmeHsiemMble MOAWWMHUKM, Haxogslwmecs
NnoJ, KOHTPO/NIEM CUCTEMbI yrNpaB/ieHus;

-aNeMeHTbl 2-f0 Knacca: AaHHbIA Knacc UCNonb3yeTcs AN «HenpefoXpansieMbiX» 3/1EMEHTOB KOH-
CTPYKLMMW. OTKa3bl KOTOPbIX MOTYT NPUBECTH K OTKa3y OCHOBHbIX YacTeli BAY;

- aneMeHTbl 3-ro kacca: JaHHbIl Knacc Ucnonb3yeTcs A8 «HenpegoxpavseMbix» MeXaHU4yeckux ane-
MEHTOB. KOTOPbIE CBA3bIBAIOT NPUBOAbLI 1 TOPMO3a C rM1aBHbIMU 3/1IEMEeHTamMu KOHCTPYKUMK 6e3 pesepBrpoBa-
HMA OYHKUMIA 3alumTbl BAY. onvcaHHbIX B 8.3.

Mpy “cnbITaHUAX Harpy3oK A0/KEH 6biTb onpefeneH Ko3aULMEHT, yunTbiBalOLWMiA NocneacTBus oT-
Kasa. Hanpumep, Tak kak 3TO BbIMOIHAETCS NPU NONHOMAaCLITa6HbIX UCMbITAHUSAX NonacTeil.

[ns pacyeta B3Y no npegenbHbIM COCTOSHUAAM B COOTBETCTBYHOLLMX CAyYasX A0/KHbI ObiTb BbIMOHE-
Hbl cnegylolme yeTblpe Ba pacyeToBs:

- pacyeT npefefibHO NPOYHOCTM B COOTBETCTBUM C 7.6.2:

- pacyeT ycTanoCTHO NPOYHOCTH B COOTBETCTBUM C 7.6.3;

- pacyeT Ha ycToiiunBocTb (Mpormbbl U T4.) B COOTBETCTBUM C 7.6.4;

- MpoBepKa Kputuyeckux gedopmaumii (3a3op Mexay fonactbio 1 GalHeid u T. 4.) B COOTBETCTBUN C
7.6.5.

Kaxablii TN pacyeTa ycTaHaB/IMBaeT CBOU 3aBUCHMOCTYW A/19 ONUCAHUS NPefeibHOro COCTOSHUA U nMe-
eT Aeflo C pasNNYHbIMN BUAamMy HeonpeaeneHHOCTen N HeTOYHOCTEN, YUNTbIBAeMbIX C MOMOLLbI0 Napumasib-
HbIX KO3h(pMLMEHTOB 6€30NacHOCTH.

7.6.1.3 MNpUMeHEHNEe YCTaHOB/IEHHbIX CTaHAAPTOB Ha CBOICTBA MaTepranioB

Mpy NnpoBepKe CTPYKTYPHOW LIe/IOCTHOCTW 3/1EMEHTOB KOHCTPYKLMN B3Y pekoMmeHayeTcs Ncnosb30BaTth
HauuoHaslbHble UM MeXAyHapofHble cTaHAapTbl /18 COOTBETCTBYHOWMX MaTepunanoB. Ocobylo OCTOPOX-
HOCTb cnefyeT MPOSiBUTb NMPU COBMECTHOM MCMO/b30BaHUM NapumnasibHbiX KoadduUneHTos 6e30nacHoOCTy,
YCTAHOBJIEHHbIX B HaLMOHASIbHbIX UM MEXAYHapOAHbIX CTaHAapTax, u napumnasibHbiX KoaduLmMeHToB 6es-
onacHoCTU faHHoro ctaHgapra. MNpu npoekTnposaHn B3Y Heobxogumo o6ecneuntb ypoBeHb 6€30nacHoCTH
He HWXe YCTaHOB/IEHHOrO AaHHbIM CTaHAapTOM.

Pa3nuuHble ctaHgapTbl nogpasfensaoT napunasbHble KoadduuneHTbl 6e3onacHoCcT ANA martepua-
0B Y» HAa HECKO/IbKO COCTaBASAOWMUX KOIMMULNEHTOB, YUNTbIBAKOLWMNX pa3/iMyHble TUMbl HeonpeneneHHo-
CTU CBOWCTB MaTepuasoB, HanpyMep eCcTeCTBEHHY HECTAbWUIbLHOCTb MPOYHOCTHBIX XapakTepuUCTHK, MeToAbl
NPOMbILL/IEHHOrO KOHTPOS UM CMOCO6 NOMyYeHWs 3aroToBku. MapunanbHble KO3AMLMEHTbI 6€30MacHOCTM
AN MaTtepuasios, NpYBEEHHbIE B 3TOM CTaHAapTe, COOTBETCTBYIOT Tak Ha3biBAEMbIM «T/1aBHbIM napuuaib-
HbIM KOoadpuumeHTam 6Ge3onacHOCTV AN MaTepuanoB», YUMTbIBAOLWMM eCTECTBEHHYIO HecTabu/ibHOCTb
NMPOYHOCTHBIX XapakTepucTuk. Ecnu ctaHgapTt yctaHasnmsaeT napuuanbHble KoaduumneHTsl 6e30nacHoCT
WA UCNOMb3yeT YMEHbLUEHHbIe VWX 3HauyeHusi, YToObl yyecTb Npoune HeonpepesieHHOCTW, TO 3TO crefyeT
y4ecTb Npu BbINO/IHEHUN PACYETOB.

OTpenbHble cTaHAapThl 419 NPOBEPOYHBLIX pacyeToB MOryT yCcTaHaBMBaTh [pyroe COOTHOLWIEHWe nap-
LuanbHbIX KoathdurumeHToB 6e30nacHOCTM NO Harpy3kam v maTtepvanam. CooTHowweHne KoadhULMeHTOB,
NpUHATOE B flaHHOM cTaHfapTe, cooteeTcTByeT FOCT 12.2.007.0. Ecnu pasgenenve KoahuLNeHTOB B Bbl-
6paHHOM CcTaHAapTe MMeeT oTk/oHeHue oT TOCT 12.2.007.0, TO fO/MKHbI ObiTb BbINO/IHEHLI HEOOXOANMbIE
nonpaskn 48 Ko3adh(ULMEHTOB, YCTAHOB/IEHHbIX B BbIOPaHHOM CTaHAapTe, Npu BbINOMHEHUN NPOBEPOYHbIX
pacyeToB COrnacHoO faHHOMY CTaHAapTy.

7.6.2 PacuyeT npoaenbHO NPOYHOCTU 3/IEMEHTOB KOHCTpYyKLun BIY

Ycnosue NPOYHOCTU NO NpefAeslbHOMY COCTOAHWIO NMPefCTaB/IeHO COOTHOLIEHEM MeXAy AeliCTBYOLLN-
MW Harpyskamu v conpoTMB/IEHMEM PacCMaTPUBAEMOro 3/IEMEHTa KOHCTPYKLNN:

Yh S(Fd)ZR{fd). (30)

ConpotusrieHne R B 60/MbLWINHCTBE C/llyYaeB COOTBETCTBYET MaKCUMMaslbHO AOMYCTUMbIM PacyeTHbIM
NPOYHOCTHBLIM XapakTepuctukam matepuana, criegosartesnbHo. R(fd) = fd. doyHkumns S ana pacueta npegenb-
HOM NPOYHOCTN O6bLIYHO OnpefenseTca kak Hambonblas BenyYHa BHYTPEHHEro cuioBoro haktopa B pac-
cMaTpvBaeMOoM 3neMeHTe KOHCTPYKuun, cnegosatesibHo S(Fd) = Fa. YpaBHeHne npuobpeTaeT BuA:
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31
n e/n G

CnepfyeT OTMETUTb, YTO Y, ABMAETCA KO3I(PMULMEHTOM, YUNTbIBAIOLW MM MOC/IEACTBUAA OTKa3a U He J0/1-
XEH paccMaTtpuBaTtbCa Kak 3anac npoYyHocTu 419 marepuana.

Mo ycnoBwuto npeAenbHOM NPOYHOCTU fO/MKEH BbITh NPOBEPEH KaXKAbI HArPYXKEHHBI 3/1EMEHT KOHCTPYK-
unn B3Y ansa kaaforo COOTBETCTBYIOLLLETO ClyYas HarpyXxeHus, yCTaHOB/IEHHOTO B Tabnuue 2, u obecneveHo
ycnosue npefesibHo NPOYHOCTW B COOTBETCTBUM C BbipaXeHnem (31) gna camoro onacHoro npegesibHoro
COCTOSIHMSA, YCTAHOB/IEHHOIO Ha OCHOBE MO/IyYEHHOrO HaVMeHbLIEero 3anaca.

Ona cnyyaeB HarpyxeHus TypOGyneHTHbIM NOTOKOM C 3afaHHbIM Anana3oHOM W3MEHeHWs ckopocTeit
BETPa BEPOATHOCTb NPEBbILLEHNS A1 HOPMATUBHON Harpysku 4o/hkHa ObITb BbIYMC/IEHA C YUETOM pacnpeje-
NleHNss CKopocCTu BeTpa, AaHHoro B 6.3.1.1. MOCKONbKY MHOrMe pacuyeTbl Harpy3ok OCHOBaHbl Ha cToxacTuye-
CKMX MOJEeNsax orpaHU4yeHHON NpofoIKMTENIbHOCTW, HOPMaTVBHbIE Harpy3ku, onpeesneHHble ans Tpebyemoro
nepuoga noBTOPSEMOCTMW, MOTYT oKa3aTbCA 60/bLUe, Yem Nobas 13 BeNIMUNH, BbIYUC/IEHHbIX NPV MOAENNpo-
BaHMUW. PykoBOACTBO A1 pacyeta HOpMaTUBHbIX Harpy3ok oT TypOyneHTHOro HaberatwLlero notoka jaetca B
npunoxeHuu F.

[na NCH 1.1 HopmaTuBHas Be/MUMHA Harpyskm Jo/mkHa 6bITb onpegesieHa MeTo40M CTaTUCTUYECKON SKC-
TPanonAuMmn n CoOoTBETCTBOBATb BEPOATHOCTW MPEBbILIEHUS, AN1A Haubo/bLUe BeNnYUHbl B Nt0601 10-MUHYT-
Hblii neprog He 6onee 3.8 10 '7 (50-neTHMIA Neprog NOBTOPSEMOCTH) A1 HOPMasIbHbIX MPOEKTHbIX CUTYaLUIA.

[JaHHble, ncnonb3yemble B MeTofax akctpanonauun ana cnyvas DLC 1.1. fo/mkHbl 6biTb U3BMEYEHDI
13 BPEMEHHbIX PSLOB MOAEeNUpoBaHuii BAY. MMHMManbHas NpoAoc/XNTENBHOCTL KOTOPbIX Ans BAY. Haxoas-
wevica B paboyem ananasoHe, coctaBnseT 10 muHyT. TpebyeTca BbINONHUTL He MeHee 15 mogenvpoBaHuii
ONSA KaX[oi cCKkopocTu BeTpa B AvanasoHe oT (Vraled - 2 m/c) 40 cKOpOCTU BeTpa OTK/TKOYEHMSA U LWIEeCTb Moae-
NMPOBaHW — ANA KaXAol CKOPOCTW BeTpa Huxe - 2 wm/c). Mpun oT6ope faHHbIX NPOEKTUPOBLLMK A0S1-
XeH npeaycMoTpeTb obecrneyeHne He3aBUCUMOCTU MeXAy Nukamu Ha 3KCTpanonsauuio ¥ MUHUMU3MPOBATL
3aBNCUMOCTb, KOrfja 3TO BO3MOXHO. [MPOEKTUPOBLLMK AOKEH 00BbENHNUTL flaHHbIE U pacnpejenieHns Bepo-
ATHOCTW ANA (DOPMMPOBAHUS COrTacoBaHHON (hyHKUUM pacnpefeneHns Ha 60/bWOM UHTepBasie BPEMEHU.
YTo6bl rapaHTMpOBaTb YCTONYMBOCTb OLLEHKU A/IMTE/IbHO AeACTBYIOLNX Harpy3oK, AO/MKEH ObiTb NPUMEHEH
KpUTEpPUiA CXOLUMOCTH K KBAHTU/II0 BEPOATHOCTU, MEHbLUEMY, YeM MOAa AaHHbIX KaK A5 KpaTKOCPOUHbIX, Tak
W ANs [ONTOBPEMEHHbIX NPEeBbILLEHNI pacnpeaeneHunii. [na pykoBoACTBa, CM. npunoxexune F.

XapakTepncTuyeckoe 3HayeHne MOMEHTOB, [eCTBYIOLLNX B PACYETHON MIOCKOCTM U NepneHAnKynsap-
HbIX K Heli. B MeCTe KpernjeHns OCHOBaHWA N0NacTu 1 OTKNOHeHWe nepudepuiiHoli TOYKM NonacTu MOXeT
6bITb ONpefeneHo ynpoLweHHbIM METOA0M.

MpumeyaHune — ITOT NOAXOA CUNTAIOT KOHCEPBATVBHBLIM AN 3-10MacTHbIX BOY € ropusoHTanbHO OCblo,
yCTaHOB/IeHHbIX Nepen 6allHeil No Haberatowemy BO3AyLWHOMY NOTOKy. B cnyyaB npumeHeHUs Apyrux KOHCTpykuuii B3Y
cnefyet NposBUTbL OCMOTPUTENIbHOCTb.

XapakTepucTuyeckoe 3HauyeHne B 3TOM C/ly4yaB MOXET ObITb OnNpefesieHo BbluMC/IEHNEM CPeAHUX 3Ha-
YEeHUI aKCTpPeMasibHbIX AaHHbIX A8 KaxXAoro 10-MUHYTHOro 6MHa ¥ MCnosib30BaHWeM Hanbosblueil Benuym-
Hbl. YMHOXEHHOI Ha KoahhuLMeHT akcTpanonsauum 1,5 npyu coxpaHeHnn 4acTUYHOTo KoadhdmLmeHTa 3anaca
no Harpyske, MPUMeHSeMoro A1 aKCTPanoALMmM CTaTUCTUYECKMX Harpy3oK B COOTBETCTBUM € Tabnuuei 3.

[nsa cnyyaeB HarpyxeHus € ykasaHHbIMW SIBIEHMAMW B MOSie BETpa HOPMAaTWBHbIE HArpy3kn AO/KHbI
6bITb BbUMC/IEHBI AR HAUXYALEro BapuaHTa nepexofHoro npouecca. [nsa cnyvyaes TypOy/IeHTHOIO BO3AyLu-
HOro MOTOKa A0/MKHA ObITh ONpefeneHa CpefHAs BEMUMHA M3 YMCNA CaMbIX ONACHbIX BbIYUC/IEHHbIX Harpy-
30K AN15 pas3nuuHbiX 10-MUHYTHbIX HA60POB CAy4YaiHbIX AaHHbIX, 3a ucknwdennem MNCH 2.1, 2.2 n 5.1. gna
KOTOPbIX BE/IMYMHA HOPMATMBHON Harpysku fo/mkHa ObiTb paBHa cpefHeli BennyMHe HanboMbLINX NOMTOBUH
MaKCUMasibHbIX Harpy3ok.

7.6.2.1 MapuymnanbHble koahuLmneHTbl 6e3onacHoCTM A4/18 Harpy3ok

MapunanbHble ko3 ULUMEHTbI 6e30NacHOCTN A5 HArpy30K AO/KHbI 6bITb HE MEHee YCTaHOB/IEHHbIX
B Tabnuue 3.

icnonb3oBaHme napuymnasnbHbiX KO3PULUNEHTOB 6€30MaCHOCTM MO Harpyskam 4151 HOpMasbHbIX U aBa-
PYIHBIX NPOEKTHbIX CUTyauunii, onpefeneHHbiX B Tabnuue 3. TpebyeT, YUTobbl BbiGpaHHasa Mofesb pacyeTa Ha-
rpy3ku 6bl1a NOATBEP3fEeHa pe3ynbTatamMmn U3MepPeHNit Harpy3oK. 3T N3MepPeHUs AO0/KHbI ObiTb BbINOSTHEHBI
Ha BJY, nmMetowen KOHCTPYKLUMO, NOA0GHYH0 KOHCTPYKLUKM paccmaTtpuBaemoil BOY B oTHOWeHUN aspogmHa-
MUYECKMX XapakKTepuCTHK, OCYLLEeCTB/IEHNSA NPOLECCOB YNPaB/ieHUs N AMHAMUYECKUX peakLuii.
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Tab6nuuya 3 — MapumnanbHblie KO3IMPULMEHTbI 6€30NaCHOCTUN ANSA HArpy3ok yf

HebnaronpusaTHble Harpy3ku BnaronpusiTHble” Harpyskm
HopmanbHble (H) ABapuliiHble (A) TpaHcnopTHblel MonTaxmble (T) Bce npoekTHble cutyauum
1.35* 11 15 0.9

11 IHEpPLMOHHbIE 1 TPaBUTALMOHHbIE HArPy3kn, KOTOPbIe CyLLEeCTBEHHO YMEHbLLAIOT CYMMapHYH0 BEMNYNHY BHYTPEHHUX
YCUNWIA B 3N1eMeHTax KOHCTPYKLUKW, cuntatoTcs 6naronpuaTHeiMU. B cnyyas kak 6naronpuaTHbIX, Tak U HebnaronpusaT-
HbIX Harpy3ok BbipaxeHue (30) umeet BuA;

F*unlav'llsat 4, fav ) £ R(f& ).

* [1Ns1 NpOEKTHOro cnyyas Harpyxenus NMCH 1,1 npu yclioBUK, YTO HArpy3ku onpegesieHbl MeTO40M CTaTUCTUYECKO aKe-
Tpanonsauun 4N 3afaHHOT0 MHTepBasia CKOPOCTM BeTpa Mexay 1 VA, napuvanbHblii KO3 MULNEHT 6e3onacHocTu
Mo Harpyske A1 HOPMasibHbIX NPOEKTHbIX CUTYauuili NpUHMMaeTCst paBHbIM y, = 1,25.

Ecnu Ans HopmanbHON NPOEKTHONM CMTyaunm MoxXeT 6bITb paccumTaHa HopMaTBHas BeMumMHa peakuum OT BO3-
0elCTBUSA CUMbI TSXKECTU, M 3Ta HarpysKa siIBNSIETCA He6G1aronpusiTHol, To napumnanbHblii KO3 dULMeHT 6e30nacHoCTU
MO HEMpy3kam pekoMeHayeTcs onpefennTb B COOTBETCTBUM C 3aBUCUMOCTSAMU:
Yr=1.1+07?;

0,15 ans NCH1.1

o- 0,25 ans npounx

* _ Fgravay . |C V*le\
P ©o\9ravity | “ T* 1

C -
o |"glaWfy | > |

JonyuieHve B 7.6.1.1, B KOTOPOM [/151 ONpPeAeNeHns CU0BO peakLyum NpUMEHeH YacTUYHbIA Koaddu-
LMEeHT 3anaca NpoYHOCTM MO Harpyskam, NpegnosaraeT, YTo [NaBHOI Lefblo SBAsSeTca Haanexaliee npea-
CTaB/iEHUE AMHAMUYECcKoi peakuuu. Ana dyHAaMeHTOB BIY WM KOHCTPYKUMIA, A1 KOTOPbIX NpaBuibHOE
npescTaB/ieHe He/IMHelHOro noBeAeHus Matepuana Uunu reoMeTpuyeckoil HeMHeHOCTU npeacTaBsnseT
TNaBHbI MHTEpEC, pacueTHas cuioBas peakumss Sdao/kHa 6bITb NOSlyYeEHA HA OCHOBE CTPYKTYPHOTO aHasu-
3a MpV KOMGMHMPOBAHUM pacyeTHbIX Harpy3ok Fd, rae pacueTHast Harpyska nosiyueHa YMHOXEHUEeM XapakTe-
pUCTUYECKMX 3HAYEHWI HArpy3ok Fy Ha yCTaHOB/IEHHbIE YACTUUHbIE KO3(MMULMEHTLI 3anaca no Harpyskam
Kak A9 61aronpusTHLIX, Tak 1 HEGNAronpUATHBLIX ClyYaeB HarpyXeHus:

N [ T n *

BHyTpeHune cnnosbie hakTopbl, BO3HMKaWMe B 6allHe (nepopesbiBatoLine cubl U nsrnbarwowme mMo-
MEHTbI). YMHOXEHHbIE Ha yr nNpuBeAeHHble B Tabnuue 3. AO/KHbI UCNO/b30BaTbCA B KAYECTBE FPaHUYHbIX
YCNOBWUIA.

[ns rpaButaumnoHHbIX PyHAAMEHTOB NpefesibHble COCTOAHMSA, 06ecneynBaloLme nosHy YCTORYMBOCTb
(aBVXEHME TBEPAOro Tena Npu OTCYTCTBMU NMOBPEXAEHUS OMOPHOV NOBEPXHOCTM MOYBbI) Y HECYLLYIO CNOCO6-
HOCTb MOYBbI U (hyHAAMEHTA, AO/MKHbI ObiTb PACCMOTPEHbI U BbIYMC/EHbI B COOTBETCTBUM C AENCTBYIOLWUMMN
cTaHgapTamu. B obuiem ciyyae npy onpegeneHnn Harpy3ok, AeiCTBYIOWMX Ha rPaBUTaLMOHHBIA qyHOaMeHT,
3afleNaHHbllii B NMOYBY WM NAaByyuil, YaCTUYHBIA Ko3adhpumumneHT 3anaca npouHoctn yf = 1.1 ana Hebnaro-
NPUSATHBIX NOCTOAHHbIX HAarpy3ok 1y, = 0.9 Ana 6naronpmATHLIX NOCTOSIHHbLIX Harpy3ok. B Tom cnyyae, korga
Ha OCHOBE MPUMEHeHVs MeHe[XMEeHTa kayecTBa NMPOEKTUPOBAHWNSA U BbINOSIHEHUS WHXEHEPHbIX U3bICKaHW
MOXET ObITb [JOKA3aHO, YTO yAesibHble NAOTHOCTM MaTepvana (PyHAaMeHTa, YyCTaHOB/IEHHbIE B MPOEKTHOM
[OKyMeHTaLun, COOTBETCTBYIOT YC/IOBUAM NOLLAAKN pa3MeLLeHns, YaCTUYHbIA KOadhULMEHT 3anaca npoy-
HOCTW A1 NOCTOSIHHO f,eiiCTBYIOLLe Harpy3kn Ha ocHoBaHue Y, =1.0 MOXeT NCNo/b30BaThCA A1 pacyeTa no
npefenbHbIM COCTOSHWUAM Hecylleil cnocoGHOCTU NMoYBbl U hyHAamMeHTa. Ecny BbluMcneHHas cnoco6HOCTb
fJepxaTbCsi Ha OMOPHOW NOBEPXHOCTW COOTBETCTBYET YPOBHIO TPYHTOBbLIX BOA. TO MOXET 6biTb MPUMEHEH Ya-
CTUYHbIA KO3hhnLUMEHT 3anaca NPoYHOCTM no nnaBydvectn yf = 1,0.

C [pyroit CTOPOHbI, MPOBEPKA HECYLLUX CNOCOBHOCTE NOYBbLI U (hyHAAMEHTa MOXET 6blTb OCHOBaHa Ha
4yacTMYHOM Ko3ahbdhmumeHTe 3anaca nNpoyHocTy y, = 1.0 kak AN 6naronpuaTHbIX, Tak U ANa He6naronpuaT-
HbIX C/ly4yaeB MOCTOSHHOIO Harpy»eHusi. Nposepka NosIHOM YCTONUYMBOCTU MOXET 6blTb OCHOBaHa Ha YaCTUYHOM
KoahdmumeHTe 3anaca npoyHocTy Yf = 1,1 ana He6naronpuaTHbIX C/lyYaeB NOCTOSHHOMO HarpyxeHuus ny,- 0.9
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015 6n1aronpuaTHBIX ClyvyaeB MOCTOSIHHOTO HarpyXXeHus npu NCNosib30BaHMM BO BCEX ClyUasiXx KOHCEPBATUBHbIX
OLLEHOK BECOB W/IM MJIOTHOCTEN, onpeaesieHHbIX kak 5 %-Hble 1 95 %-Hble KBaHTUW. Bonee HU3KWI KBaHTUb
[OMKEH MCNONb30BaThCs ANS cnydyas 6/1aronpusaTHOrO HarpyXeHust. B mpoTvBHOM criyvae, [O/THKEH UCMO/b30-
BaTbCsl BEPXHUIA KBAHTU/Ib.

7.6.2.2 NapunanbHble KO3hPULNEHTbI 6e30NacHOCTN ANA MaTepuasioB B c/lyvae OTCYTCTBUSA YCTaHOB-
NEeHHbIX CTaH4apToB

B paHHOM cnyyae napumanbHble KO3(urumeHTbl 6€30NacHOCTU AO0/DKHbI GbITb OnpeaesieHbl B COOT-
BETCTBUM C MMEKLLMMUCA AAHHLIMU UCMNbITAHUA CBOWCTB MaTtepuanoB. BennunHa rnaBHOro napuuanbHoOro
KoahmumeHTa 6e30nacHOCTU AN1S MaTepuasioB YT, YYUTbIBAIOLWErO eCTECTBEHHYI0 HeCTabunibHOCTb NpoY-
HOCTHbIX CBOWCTB, A0J/XHA 6bIThb:

Y«*1,1 (32)
Ans cBoiicTB mMaTepuana ¢ 95 %-HOW BEPOATHOCTbIO BbDKMBaHWA, p, ¢ 95 %-KOil [OCTOBEPHOCTbIO* > JTa
BE/IMYMHA OTHOCUTCSA K 3/1leMeHTam, obnagarLwmymM ynpyruMm cBonCcTBaMm2* oTkasbl KOTOPbIX CNOCOGHBLI Npu-
BOAWTb K OTKa3y rMaBHbIX 3/1EMEHTOB KOHCTPYKUMK B3Y, Hanpumep, Tpybuatas ceapHasa 6aliHs, dhnaHuesoe
coefinHeHne GallHu, cBapHas pama roHAo/bl UK COYIeHeHUs nonacTteid. Buabl oTkasa BkIOYaOT:
- nnacTuyeckue gedopmMamn ynpyrux matepmanos.

- paspblB 60/1Ta B 60/ITOBOM COEAAVHEHNN C [OCTATOYHbIM KOSIMYeCTBOM 60NTOB, YTO6LI 06ecneynTb —
yT
4yacTu Harpysku B pesynbTaTe pa3pyLueHus ogHoro 6onra.

[nsa «HenpefoxpaHAaeMbIX» MexaHW4YecknX W CTPYKTYPHbIX 3/1EMEHTOB, He 06najatoLmx ynpyrumu
CBOICTBaMU, OTKa3bl KOTOPbIX ObICTPO MPUBOAAT K OTKA3y NaBHbIX 3/1IEMEHTOB KOHCTPYKUMM B3Y. rnasHblii
napuvanbHblii koahhnLymeHT 6e30nacHOCTY ANA MaTeprasioB AO/MKEH ObiTb HE MEHee, YeM:

-1,2 — ans rnobanbHON NoTEepPU YCTONYMBOCTY M30THYThIX 060/104EK TMMNA TpyGUuaThix balleH 1 ronacTei;

-1,3 — NS paspyLlleHust BCaeCTBUE NPEBbILEHUS HAMPSXXEHWIA pacTsHXXeHNa Un cxaTus.

MapuunanbHble KO3 uLmMeHTbl 6€30MacHOCTH, YUnTbIBalOLWMe NOCeACTBNA OTKasa:

- aneMeHT knacca 1: yn=0.9;

- afleMeHT knacca 2: yn= 1,0;

- afleMeHT knacca 3:yn= 1,3.

7.6.2.3 MapuymnanbHble KoathuLymeHTsl 6e30MacHOCTU 418 MaTtepuasiosB B C/lydYae UCNob30BaHNsa ycTa-
HOBJ/1EHHbIX CTaHAapTOB

O6beAnHeHHble napunanbHble Ko3thULMeHTbl 6€30NacHOCTU 418 HArpy3oK, MaTepuasnoB 1 yyeTa no-
CNneAcTBuWiA OTKasa yr yT, YN A0/DKHbI OblTb HE MEHee YCTaHOB/EHHbIX B 7.6.2.1 n 7.6.2.2.

7.6.3 YcTasocTHOe paspylleHue

PacueTbl Ha yCTaI0CTHY0 MPOYHOCTb A0/MKHbI ObITb BbINO/HEHbI MO COOTBETCTBYHOLLEN HaAEeXHON MeTo-
Avike. Hanpumep, B COOTBETCTBMM C MeToAuKol MaviHepa, npefefibHoe COCTOSHME CUMTaeTCa JOCTUTHYTbIM,
Korfa HakoneHHoe NoBpexaeHne npesbicMT 1. B jaHHOM crlyyae noBpexAaeHne, Hakon1eHHOe 3a NPOEKTHbIN
CPOK CNyx6bl BAY, OMKHO 6bITb MEHbLUE UM paBHO 1. BbipaxeHus ANns pacyeTta yCTasOCTHON MPOYHOCTH
[O/MKHBI YUNTbIBATb Kak 0COGEHHOCTY LKA HarpyXxeHus, ero gnanasoH, Tak v CpeAHIoln BennunHy aedop-
Maumnin (HanpsbkeHwin). [ns pacyeta BeNMUMHbI NPUPaLLEHUS NMOBPEXAEHNS, CBA3AHHOTO C KaXbIM LKIOM
YCTafIOCTHOTO HarpyxeHus, Bce napuuanbHble KoathduumeHTbl 6e30nacHoCTU (418 Harpy3ok, MaTtepuasnos 1
nocneacTBuin 0TKasa) AO/KHbI ObITb MPUMEHUMbI K paccMaTpMBaeMoMy AuanasoHy Lukinyeckux gedopma-
unin (Mnn HanpshxeHuid). NMpumep MeToankn MaliHepa npvBeAeH B NPUIoXeHun G.

7.6.3.1 MapymanbHblii KO3hhULMEHT 6e30MacHOCTM Mo Harpyskam

MapunanbHblii KO3hNUMEeHT 6€30NacHOCTM MO Harpyskam A1 HOPMasbHbIX Y aBapuiiHbIX CUTyauuii
OOMKEH 6bITh: Y, = 1,0.

7.6.3.2 NMapuwnanbHble KoathdULMeHTbl 6e30NacHOCTM 418 MaTepuasnoB B c/lyyae 0TCYTCTBUS YCTaHOB-
NIeHHbIX CTaH4apToB

MapuunanbHbIi KO3 hULMeHT 6e30MacHOCTV AN MaTepuanoB YT fO/MKEH ObITb He MeHee 1,5 npu ycno-
BUW. 4TO KpuBasi S-/T ocHoBaHa Ha 50 %-Holi BEPOATHOCTU BbDKMBAHMSA U KO3dhduLmeHTe Bapmaumm < 15 %.

** HOpMAaTKBHbIE NPOYHOCTHbIE XapPaKTEPUCTUKN AOKHbI 6bITh 0TOGPAHbI Kak 95%-Hblii KBaHTWUb (ONpeseneHHbIi
€ 95%-Hoii [OCTOBEPHOCTLI0) UM B COOTBETCTBUM C BE/IMYNHOM, yKa3aHHOI B cepTudnkaTe Ha Matepuasbl U NoayyYeHHoM
B COOTBETCTBUM C YCTAHOB/IEHHbIM NOPSAKOM NPOBEAEHUS UCTILITAHWUIA YCTAHOBNEHHbIX 06Pa3LI0B.

2* Ynpyrue cBoOIiCTBa B fJaHHOM C/ly4yaB OTHOCATCS He TOJIbKO K YNPYrM CBOCTBaM MaTepuasnos, HO Takxe K ane-
MeHTaM. KOHCTPYKLMS KOTOPbLIX NPeAyCcMaTpuBaeT ynpyroe nNoBefeHne, HanpumMmep, BHYTPEHHEE pe3epBUpoBaHue.
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[na aneMeHToB ¢ 60/1bWNM KO3(PMLUMEHTOM Bapuaumm ycTasnoCcTHOM NpoYHocTH' >(B AMana3oHe oT
15 % po 20 %), COCTOALMX U3 MHOTMX KOMMNOHEHTOB (KOMMO3UTHbIE Marepuasbl), Kak. Hanpumep, xeneso-
6€eTOH MM BOJIOKOHHbIE MaTepuasibl, NapunasnbHblli KO hrLMeHT 6e30NacHOCTY A0/HKEH ObiTh YBEMYEH U
CcoCTaBfATb He MeHee 1.7.

XapaKkTepuCcTVK1 yCTanoCTHOM NPOYHOCTU AO/MKHbI ObiTb OCHOBaHbl Ha pe3ynbTaTax CTaTUCTUYecku
3HAUYMMOr0 KOIMYeCcTBa MUCMbITaHWA, X HOPMAaTWBHbIE 3HAYEHUS AO0/KHbI YYNTbIBaTb: MacLUTabHbIA thakTop,
[onycku, yxyalweHue CBOWCTB B pe3y/ibTaTe BHELUHUX BO3AEWCTBMIA, Hanpumep, yNbTpadrnoneToBoro usnyye-
HUA. a TakKe CKpbITble AedeKTbl.

[nsa cBapHbIX M KOHCTPYKUMOHHLIX CTaneil Npu noCTPOeHWU KpuBbIX S-N TpaAWLUMOHHO MCnosb3yeTcs
97,7 %-Has BEPOSATHOCTb BbhkMBaHUA. B aToM criyyae KoadOULMEHT YT PeKOMeHAyeTCs NpUHATL pasHbiM 1.1.
B Tex cnyyasx, korga ocyLecTBaTCa nepuoguyeckne oCMoTpbl, NO3BOAIOLLIME 06HAPYXUTb KPUTUYECKOEe pas3-
BUTWME YCTaUTOCTHOW TPELLVHbI, AOMNyCKaeTCcs UCNoMb30BaTb 60s1ee HU3KYI BeNMunHy yT. Bo Bcex cnyyasax Koad-
ULMEHT YT JOMKEH 6bITb 60/bLe 0.9.

[lna BONOKOHHBIX MaTepunanos, pacnpefesieHne npoYHOCTHbIX XapakTepUCTUK AOSIKHO ObITb YCTaHOBMEHO
Ha OCHOBE flaHHbIX MCMbITaHU KOHKPETHOro matepuana. MoctpoeHne kpuBoi S-N AO/MKHO OCHOBbLIBATLCS Ha
95 %-HOI1 BEPOSITHOCTM BbDKMBAHUSA C YPOBHEM AOBEPUTE/IbHOI BeposiTHOCTU 95 %. B aTom cnyyae koadpduLm-
€HT Y0 pekoMeHAyeTCA NPUHATL paBHbIM 1.2. AHaNOrMYHbIA NOAX0A AONYCKAaeTCA UCMOMb30BaTh U ANSA APYrMX
mMarepuasios.

MapunansbHble KoathduLMeHTbl 6e30MacHOCTH, YyunTbiBaloLWMe NOCNeACTBUA OTkasa:

- 3/lemMeHT Knacca 1:yn= 1.0:

- a/1leMeHT Knacca 2: yn= 1,15:

- 3N1lemeHT knacca 3: yn= 1.3.

7.6.3.3 MapuunanbHblie KO3 ULMEHTb 6€30NacHOCTN 417 MaTepuasioB B Ciyyae UCnosb3oBaHna ycTa-
HOBJIEHHbIX CTaH4APTOB

O6Lwme napumanbHble KO3thULMEHTbI 6E30NACHOCTU (415 Harpy3oK, MaTtepuasioB U NOCNeAcTBUIA OT-
Ka3a) AO/IKHbI OblTb HE MeHee YCTaHOB/EeHHbIX B 7.6.3.1 1 7.6.3.2 ¢ COOTBETCTBYIOLLMM YYETOM YCTAHOB/IEH-
HbIX B CTaHAapTe KBaHTUIeN.

7.6.4 YcTOYMBOCTb

Hecyuine yacTn «HenpegoxpaHAemblX» 3/1EMEHTOB KOHCTPYKLMU AO/MKHbI COXPaHATb YCTOWUYMBOCTL B
npouecce BO3AENCTBNA NPOEKTHbIX Harpy3ok. [na Bcex ApYrux afeMeHTOB KOHCTPYKUUiA ynpyrue gedopma-
UMK noa feiicTBMEM pacyeTHOW Harpysku gonyctumel. Mo BO3AeiNCTBMEM HOPMATMBHLIX HArpy3ok Bce ane-
MEHTbI KOHCTPYKLMWN AO/KHbI COXPAHATb YCTOWUYMBOCTb.

[na nonyyeHuss NPOEKTHOI pacyeTHOWN Harpy3ku, JO/MKEH ObiTb BblibpaH napumasnbHbiil K03y meHT
6e30MacHOCTM NO Harpyskam, MMHUMasibHas BE/IMYMHA KOTOPOTO A0/IXHA COOTBETCTBOBATL YCTAHOB/IEHHO B
7.6.2.1. NapumnansHble kKO3ULMEHTLI 6e30nacHOCT A1 MaTepuana A0/KHbl OblTb HE MeHee yKa3aHHbIX
B 7.6.2.2.

7.6.5 MpoBepka KpUuTMUYecknx gecdopmawmni

7.6.5.1 OCHOBHbI€E MOJIOXEHUSA

[lomkHo 6bITb NOATBEPXAEHO, YTO Aedhopmauun, cnocobHble Bbi3BaTb HapylleHUe KOHCTPYKTUBHOM
LLe/IOCTHOCTU MO/, BO3AeiCTBMEM NPOEKTHbLIX YC0BWIA, NepeyncrieHHbix B Tabnuue 2. OTCyTCTBYHOT.

MakcvmanbHoe ynpyroe oTK/I0HeHVWEe B HEGNAronpMATHOM HanpaB/fieHnW NpKU BO3LENCTBUN XapaKTepu-
CTUYECKMX 3HAYEHWI Harpy3oK AO/HKHO 6bITb ONpeAesieHo 418 CyvyaeB Harpy>XeHusi, NepeyncnerHbix B Ta-
6nuue 2.

MonyyeHHble BEMMUYNHLI AedopMaLnii 3aTem cnegyeT YMHOXUTb HA KOMOUHVMPOBAHHbIV NapuuanbHblii
KoathhULMeHT 3anaca NPOYHOCTH MO Harpys3kam, matepuanam v yyeTy nocnencTBuii otTkasa.

7.6.5.1.1 MNapunanbHbI 3anac NPOYHOCTU NO Harpyskam.

3HauyeHus y,[0/DKHbl 6bITb BbIOPaHbl 13 Tabanupl 3.

7.6.5.1.2 MapuyuanbHblit KO3 PMLMEHT 3anaca NPOYHOCTY, YUUTbIBaKOLWNIA AeOpMaLMOHHbIE CBONCTBA
marepuasnos

BenununHa yT AosikHa 6bITb NPUHATA paBHON 1.1 Kpome Tex c/lyyaeB, Korga ynpyrue cBoiicTea paccma-
TPUBAEMOro afieMeHTa KOHCTPYKUMKN Obln onpegeneHbl Ha OCHOBE COOTBETCTBYIOLLMX UCMbITAHWA WK B pe-
3ynbTaTe MOHUTOPUHra. B aTom cnyyae BennunHa gaHHoro koadrumeHTa MoxXeT 6biTb yMeHblueHa. Ocoboe
BHUMaHWe A0/DKHO ObiTb yAEe/eHO reoMeTpPUYECKM NOrpeLlHoCcTAM hOpMbl U pa3MepoB, a Takke TOYHOCTU
mMeToga BbluncieHns gedopmaumii.

YcTanoctHas NPOYHOCTb 3[€Ch ONpeAenseTcs Kak AuanasoHbl HaNpPsHKeHUid AN 3afaHHOro Yucia LUK/IoB.
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7.6.5.1.3 MapunanbHblii KO3ULMEHT 3anaca NPOYHOCTU, YUNTLIBAIOLWMIA NOCNEACTBUSA OTKa3a

MapuunanbHbIi KO3 ULKEHT 3anaca NPOYHOCTH, YUNTLIBAOLWMIA NOCNEeACTBUA OTKa3a paBeH:

-ANA 3eMeHTa KOHCTpyKuuu knacca 1y, = 1.0;

-01A 3NeMeHTa KOHCTpyKUun knacca 2: yn= 1.0;

-O0NA 3neMeHTa KOHCTpyKuumn knacca 3; yn= 1.3.

BenuuvHa nonyuyeHHon ynpyroi gedopmaummn gomkHa 6biTb fo6aBieHa K NO0XKEHNI0 aeMeHTa B He-
AedopMMpoBaHMOM COCTOSIHUM B CAMOM OMacHOM HanpasfeHun. [ofyyeHHoe NosIoKeHWe AO/KHO 6bITb
NPOBEPEHO MO YC/I0BUIO OTCYTCTBUA MeXaHN4YeCcKo HTepdepeHLun.

7.6.5.2 OTKNOHEHWS BEePLUMH flonacTeli BeTpokoneca nog AeicTBUEM MPUIOKEHHBIX HArpy30K

OOHUM M3 caMblX BaXKHbIX BUOB pacyeTa, KOTopble HEOGXOAMMO BbINOMHATL, ABAAETCH NPOBEPOYHbIN
pacyeT Mo OTCYTCTBUIO MEXAHNYECKOro conpukacaHusa sionactu BeTpokoneca v batluHu.

B o6uem cnyvae, pacyeTbl fechopmalii 1onactu BETPOKoieca fO/MKHbI ObiTb BbINO/IHEHbI Kak 415 ciyya-
€B HarpyXeHus npeAenbHbIMK Harpy3kamu, Tak U s ciyvyaes ycTanocTHOro Harpyxenus. [ledpopmanum, Bbi3BaH-
Hble npeAesibHbIMN Harpy3kamu, MoryT 6bITb BblYMC/IEHBI HA OCHOBE MoAeNn 6asik1, METOLOM KOHEUHbIX 3/1eMeH-
TOB WY MHBIM aHaU10TMYHBIM 06pa3oM. Bce COOTBETCTBYIOLLME Crlyyan HarpyXXeHusi, nepeyrcieHHble B Tabnuue 2,
[OMKHBI 6bITb PACCMOTPEHBI C COOTBETCTBYIOLLVMU YaCTUYHBIMU KO3(hdmLMeHTaMn 3anaca NpoYHOCTY.

Kpome TOro, ans cnyyas HarpyxeHus 1.1 akCTpanonsums OTKNOHEHUS BEPLUUHbI N1onacTu sABAseTcs
o6a3aTeNbHON B COOTBETCTBUM C 7.4.1. B aHHOM C/lyyaB MOXET NPUMEHATLCA NPSAMOW AMHAMUYeCcKnin pacyeTt
fedhopmaumii. MpeBbieHne BEPOSITHOCTY ANA YAe/IbHOTO OTK/IOHEHWSA B CAMOM OMAaCHOM Hanpas/ieHun pe-
KOMeHAyeTCA NPUHUMATb TakuM Xe. Kak ANa YAeNnbHOW Harpysku. 3atem nosydyeHHoe yaenbHoe OTKI0HeHVe
[O/MKHO ObITb YMHOXEHO Ha KOMOMHMPOBAaHHLIN KO3(hULMEHT 3anaca NPOYHOCTM A1A Harpy30K, Matepuanos
1 nocneacTBuii oTkasa n gobasneHo K HefethopMUPOBAHHOMY MOIOXEHMWIO B CAMOM OMacHOM HafpasieHUn.
[MonyyeHHoe MonoXeHne BepLUMHbI JIONACTU AO/MKHO 6bITb NPOBEPEHO MO YC/I0BUIO OTCYTCTBUSA MexaHuve-
CKOW MHTepdepeHLmn.

7.6.6 CneyuanbHble napunanbHble KO3 PULMEHTb 6e3onacHoOCTH

Ecnu BennmunHbl Harpy3ok 6bi/iv yCTaHOB/EHbI UCTIBITAHUSAAMU WU Ha OCHOBE pacyeToB, NOATBEPX/EH-
HbIX UCNbITAHUAMU, 1 NMPW 3TOM 0becneyeH 6oee BbICOKMA YPOBEHb HAAEXHOCTU, TO NapumasbHble koaddu-
LMeHTbl 6e30nacHOCTM AN Harpy3ok AONyCcKaeTcs YMeHbLUTb. BennunHbl BCcex NCnonb3oBaHHbIX napuvasnb-
HbIX KO3(PhMLMEHTOB 6€30NaCHOCTU JOMKHbI ObITb OTPaKEHBI B MPOEKTHOW AOKYMEHTaL .

8 Cucrtema ynpaB/ieHUA U 3aWUThI

8.1 OCHOBHble NONOXeHUA AN NOCTPOEHNA CUCTEMbI ynpaB/ieHUA N 3allnThbl

Be3sonacHoe yHKLMOHNPOBaHUe BIY Ao/HKHO 06ecneymBaTbCcs CUCTEMOW yNpaBAeHns 1 3awmTbl. MNpuH-
LMNbl NOCTPOEHNSA CUCTEMbI YPaBEHUS U 3aLUTbI [,0/KHbI COOTBETCTBOBATL MOJIOXKEHUSAM AAHHOTO NMYHKTA.

PyyHoe unm aBToMaTnyeckoe BMeLIaTeNbCTBO He JO/HKHO CTaBWTb MOA Yrpo3y BbIMOSIHEHNE (DYHKLMIA
3awmThl. Jllob6oe ycTpolicTBO, Aonyckallee pyyHoe BMELIATe/IbCTBO, [O/MKHO HAXOAUTLCS B XOPOLIO BUAU-
MOM. AOCTYMHOM AJ/1 NepcoHana Mecto. B cnyyae HEO6XOAMMOCTM Ha AaHHble YCTPOCTBA A0/MKHbI ObITb
HaHeceHbl COOTBETCTBYIOLLME 0603HAYEHWS.

YCTaHOBKM CUCTEMbI YNPaBEHUSA U 3aLlnTbl AO/IKHbI ObITh 3aLUULLEHbl OT HECAHKLWOHNPOBAHHOIO A0~
cTyna.

8.2 dyHKUMKN ynpaBneHus

®YHKLMKN ynpaBneHuss BOY fo/mKHbI OCYLLECTBAATLCA CUCTEMOI yrnpaB/ieHNs akTUBHbLIMU WU NaccuB-
HbIMK cnoco6amu. Pa6ouvie napameTpbl AO/MKHbI YAEPXUBATLCA B MX HOpPMasbHbIX npegenax. [ns cuctem
ynpaBfieHusl, UMeLNX BO3MOXHOCTb BbiGOpa pexuma ynpasnieHusi (Hanpumep, pabounii pexum, pexum
TEXHUYECKOTO 06CNYXMBaHUS), BbIGOP NHOGOr0 pexuma 13 Yucna npefycMOTPEHHbIX AO/HKEH OTMEHSTb BO3-
MOXXHOCTb OCYLLECTB/IEHWS BCEX APYTUX BUAOB yrpaB/ieHusl, 3a CK/I0YeHeM aBapuitHoOro octaHoBa. BbiGop
pexumMa A0/IKEH OCYLLeCTBMATLCA NepeknoyatenemM. Kaxaoe nosnoxeHvue nepekoydatens 4O/KHO COOTBET-
CTBOBATb TO/IbKO OAHOMY PEeXUMY ynpaBneHusi. Ecnm HekoTopble oyHKLUN OCYLLECTBAKTCS MeTohaMu Yunc-
JI0BOTO MPOrpaMMHOro ynpaB/ieHusi, TO AO/MKHbI 6bITb YCTAHOB/EHbI KOAbI 4OCTYNa A/151 BbiGopa COOTBETCTBY-
owen yHKLMN ynpaBneHns.

Mpovuecchl ynpaBneHnst AO/KHbI KOHTPO/IMPOBATbL WUN OTPaHUYMBATL NEPEUNC/IEHHBIE HMXE (PYHKLIMK
u/vnn napameTpsbl:

- MOLLHOCTb;
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- 4acTOTy BpalleHnss BETPOKO/I0Ca,;

- CoeMHeHNe C INEKTPUYECKO HarpysKoii;
- NpoLeAypbl BbIKNHOYEHNA N OCTAHOBKY;

- 3aKpy4yMBaHue Kabenei;

- YCTAHOBKY Ha BeTep.

8.3 ®PyHKUWUK 3alUTbI

DYHKUMN 3aLUWTbI JO/MKHbI aKTUBMPOBATLCA B pesy/ibTaTe oTKasa (MYHKLUM ynpasieHna win B pesyrib-
TaTe BHYTPEHHEro WAN BHELUHEro 0TKasa, a Takke B C/lyyaB BO3HWKHOBEHMWS OMaCHOro CoObITUA. DYHKLUM
3aWunTbl AO/MKHBI NogAepxmBaTb BOY B 6e30nacHOM COCTOSHUW. YPOBHW akTuBauun Ansa OyHKUNUIA 3awuThbl
[OMKHBI ObITb YCTAHOB/IEHbI TAKMM CMOCOBOM, YTOObI MPOEKTHbIE OrPaHNYEHNA He GblIN NPEBbILLEHDI.

®YHKUMM 3aWUThI AO/KHBI UMEThb 60/iee BbICOKWI NPUOPUTET, Yem (hyHKLMM ynpasnenus. MpuoputeT
OyHKLMMN KHOMKN aBapUitHOr0 OCTaHOBa fO/HKEH ObITb CamMblM BbICOKUM B CUCTEME TOPMOXEHWSA 1 NogKoYe-
HWA K 3/1EKTPNYECKOI Harpyske (CeTn noAKIYeHns).

DYHKUUN 3aLUMTBI J0/MKHBI BKIOYATLCS B CrieAylowWwmux cayyasx:

- NPeBbILLIEHNE CKOPOCTH;

- neperpyska reHepaTtopa wnu oTkas;

- upesmepHasa BubpaLms;

- aBapuiiHoe 3aKkpyunBaHue kabens (M3-3a BpalleHWs roOHAO/bI NPU YCTAHOBKE Ha BeTep).

PYHKUMM 3aWmnTbl AOMKHbI ObITb paspaboTaHbl TakMm 06pa3oM, YTO6bl 0b6ecneyrBaTb 6€30TKa3HY 3KC-
nnyataumio B3Y. B o6uwem crnyyae qyHKLMN 3aLuTbl AO/DKHBI 06ecneunTb 3awmuty BOY ot no6oro otaensHoro
oTKasa, BbIXofa 13 CTPOS UCTOYHUKA NUTaHUS UK NH0BOro HEKOHTPOIMPYEMOrO KOMMNOHEHTA CUCTEM, OCYLLLeCT-
BAAOLWMX (OYHKLMN 3aLLMTbI. JII060M 0TAEbHbIA 0TKa3 3/1EMEHTOB, HAXOAALLMXCA NOA NOCTOSHHLIM KOHTPO/IEM,
UM HEKOHTPO/IMPYEMbIX 3/1IEMEHTOB CUCTEMbI YNPABIEHUA He AO0/MKEH NPUBOANTL K CO00 (DYHKLIWIA 3aLLmnThI.

Ecnn gea (Mnn 6onee) oTkasa ABAAIOTCA B3aMMO3aBUCUMbIMWU WM MMEIOT O6LLYI0 MPUYUHY, TO OHU
[OMKHbI paccMaTpmBaTbCs Kak OfWH OTKas.

Mpy NPOEKTMPOBaHUW [O/MKHbI BbITb NPUHATLI MEPbI, YMEHbLUAIOLLME PUCKMA OT CKPbITbIX OTka3oB. He-
KOHTPO/IMpYyeMble 3/1eMEeHTbI CUCTEMbI 3aLUWTbl AO/KHBI paspyLuaTbca 6e3onacHbIM cnoco6om. KOHTposb co-
CTOSIHMA NPOYNX 3/IEMEHTOB HA3BaHHOW CUCTEMbI AO/KEH OCYLLECTBATLCA aBToMaTnyecku. B niobom cnyyae
UX 0TKa3 AO/MKEH NPUBOAWTL K BbiKoUYeHN0 BIY. KOHTponmpyemble 3neMeHTbl KOHCTPYKLUMN JO/MKHbI NPO-
BEPATLCS Yepe3 yCTaHOB/IEHHbIe VHTEpBasibl BPEMEHMW.

Bce HeKOHTpO/MpyeMble 3/1eMEHTbl KOHCTPYKL MK, KOTOPbIe UCMO/b3YITCA ANA peanusaumn yHKLWi
3awmnTbl 6€3 pesepBrupoBaHns, AO/HKHbI OblTb OTHECEHBI K 3 Knaccy ¢ HasHayeHMeM COOTBETCTBYHOLLEro nap-
UmanbHoro koaddpuureHta 6e30nacHOCTY, yUMTbIBaKOLWWEro NOCNeACTBUS OTkasa B cooTBeTcTBuM € 7.6. Bee
Takne OTBETCTBEHHbIE 3/IEMEHTbI CUCTEeMbI 3alnThbl AO/KHbI OblTb PaccyUMTaHbl N0 NpefesibHON NPOYHOCTH,
yCTanocTu, yCTOMYNBOCTU U KPUTUYECKUM AedhopMaLmsm.

B cnyuyae koH(hMKTa Mexay cucTemMamu 3aluTbl U ynpasaeHus, yHKLUM 3awmuTbl 4O/MKHbI Npeobna-
AaTb Hag hYHKLMSAMUN ynpaBneHus.

[JomkHa 6bITb 06ecneyeHa HEBO3MOXHOCTb OCYLLECTB/IEHNS aBTOMATMYeCKoro UM ANCTaHLMOHHOro
NOBTOPHOrO BK/IOYEHUA BIY. ecnim oTkIOYEHME NPOM3OLLIO B pesysibTaTe BHYTPEHHEro oTkasa unu pac-
COeAVHEeHNs. BNAIOLWEroca Kputnyeckum gnsa 6esonacHoctn B3Y. Ecnu paccoegnHeHnne nnn otkas 6bin
BbI3BaHbl OTK/IOYEHMEM OT CeTU WIN NoTepel Harpysku, TO Moc/e BOCCTAHOB/IEHWUS 3MEKTPUYECKOR Ha-
rPYy3KM MW NOAKNIOYEHUA K CeTU, AO0/DKHA 6biTb UCK/IOYEHA BO3MOXHOCTb aBTOMAaTMYECKOro NOBTOPHOTO
BK/tOUeHuA BIY.

[omkHo 6bITb 06ecneyeHo AOMUHMPOBaHWe (DYHKLMI aBapuitHOro ocTaHoBa Haf, YHKUMSAMMW yrpas-
nenuns. CpabaTbiBaHWe KHOMKW aBapuiiHOro 0CTaHOBa AO/HKHO MPUBECTU BETPOKOSIECO K MOSIHOW OCTaHOBKe
npu NGO CKOPOCTU BeTpa, MeHblUel, YeM npefenbHas paspelleHHas A8 TeXHUYeCcKoro ob6ecnyXxunBaHus
1N peMOHTa cornacHo 7.4.8. 1 Kak MUHMMYM, K COCTOSIHWIO XO/I0CTOrO X0Aa U3 /1l060ro paboyero CoCTOAHUS.
CpabaTtbiBaHne KHOMKWY aBapuiiHOro OCTaHoBa Takke A0/HKHO 06eCTOUUTb 3NEKTPUYECKME CXeMbl CpeaHero
1 BbICOKOTO HanpshkeHus. KHOMKM aBapuiAHOro ocTaHoBa [0/KHbI HAXOAMTLCA Ha KaXAOM raBHOM paboyem
mecTe (Hanpumep, B FOHAONE U OCHOBaHWW 6awHun). PasbegnHeHne o060 KHOMKM aBapuiitHOrO OCTaHOBA,
nocnefjoBasluee B pesyfbTare ee cpabarbiBaHNs, JO/MKHO TpeboBaThb BbINOSIHEHUS ONpeAeneHHol nocneso-
BaTe/NIbHOCTU AeNCTBUIA AN pa3peLleHuss NOBTOPHOMO BKAOYEHWS. ABTOMAaTMYeCKoe NMOBTOPHOE BK/OUYEHWNE
[O/MKHO GbITb BO3MOXHO TOMbKO NOCNe pa3pelleHuns onepartopa.
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8.4 Cucrtema TOpMOXeHus

CucTema TOPMOXeHUA A0/mMKHa 6biTb CNOCOOHA NPMBECTW BETPOKO/IECO B COCTOSHME XO/10CTOr0 Xoda
WV ero NosIHOM OCTaHOBKM 13 Nto60ro paboyero cocTosHNUs. [lomkHbl 6bITb NpeAyCcMOTPEHbI CNOCO6bLI U Cpea-
CTBa. KOTOpble 06ecneynBatoT BOSMOXHOCTb MOJIHOW OCTAHOBKM BETPOKO/Ieca Npy ONacHOM COCTOSIHUW XOM0-
CTOro xofa npv No6oi CKopocTW BeTpa, MeHbLUENR, YeM npegesibHas CKOPOCTb, YCTAHOBEHHAA A5 TeXHuue-
CKOTO 06CNYXMBaAHUSA N pEMOHTa cornacHo 7.4.8,

PekomeHayeTcsi, 4ToGbI, MO KpaiHel Mepe, ogHa M3 CUCTEM TOPMOXeHWsA paboTana Ha aspognHamu-
4YeckoMm MpuHUMNe, BO3AENCTBYS HEMOCPeACTBEHHO Ha Ban BeTpokoneca. Ecnu ata pekomeHAauusi He Bbl-
nosiHeHa. TO Mo KpaiHelil Mepe ofHa 13 CMCTeM TOPMOXEHUS [0/MKHA 6biTb YCTAHOB/IEHA Ha Basly poTtopa win
BeTpokoneca B3Y.

KoHCTpyKLus TOpMO30B fo/hkHa obecneurBaTh HagexHoe cpabaTbiBaHne gaxe B C/lyyaB OTkasa BHeLl-
Hero UCTOYHMKA, OCYLLECTBAAIOLWEro Ux nutaHme. TopmMo3 nocne npuBefeHns ero B AeicTBMe A0/MKEH ObITb
cnocobeH yaepxvBaTb BETPOKOECO B COCTOSIHUM MOJSTHOM OCTAHOBKM NPMW 3afaHHblX napaMmeTpax BeTpa He
mMeHee 1u. Ha nepuogpl 60nee f4amTenbHbiX OTKNOYEHWI OT CeTU A0/MKHA ObITb NpesycMOTpeHa BO3MOXHOCTb
np1BefeHUss TOpmMo3a B AeliCTBME KakK C NOMOLLbIO Pe3epBHOM0 UCTOYHMKA NUTAHUS, TakK Y BPYYHYIO.

9 MexaHu4Yyeckue cucTembl

9.1 OCHOBHblIe NOMIOXEHUA A1 NPOEKTUPOBAHUA MeXaHU4YeCKNX CUCTEM

MexaHuueckas cuctema, paccmarpuBaemasi B fJaHHOM cTaHAapTe — 3To Ntobasa cuctema, kotopas co-
CTOUT He TOMbKO U3 HENOABWKHBIX 3/1IEMEHTOB KOHCTPYKLUUN WAN 3/1eKTPOTEXHUYECKUX YCTPOWCTB, HO Takxe
13 NOABWXHbLIX 31eMeHTOB. MNoABWMXHbIE 3NEMEHTbI UCNOMbL3YIOT WU NepefaloT OTHOCUTENbHOe ABMXEHne
yepes coefuHEeHNs 3BEHbEB, NOALIMMHMKOB, BasiOB, HaMpaBAsLWMX, 3y6uaTbixX KOslec u pyrue ycTpoicTea.
MexaHnuyeckass cuctema BIY. kak npaBuio, COCTOMT U3 3/1IEMEHTOB Lienu npusoga (Kopobku nepeaad, Baos,
MydpT), BCOMOraTe/ibHbIX YCTPOACTB (TOPMO30B, MEXaHN3MOB NOBOPOTA SlI0NacTei, NpMBoa OpueHTaLmmn Ha
BeTep). BcnomoraTesnibHble yCcTpoiicTBa fonyckaeTcs MPOEKTUPOBATL C 3NIEKTPUYECKUM, TMAPABANYECKUM UN
nHEBMaTUYECKUM NPUBOLOM.

Bce mexaHunyeckume cMcTeMbl B Lenu nNprveofa, B cMCTeMax ynpasfieHUs U 3aluTbl AO/DKHbI 6bITh
paspaboTaHbl B COOTBETCTBUN C HICMIOALWMM CTaHAapTOM U NPOYUMK COOTBETCTBYHLWNMY CTaHaap-
Tamu PO. MapumanbHblie K03ahULMeHTbl 6e30NacHOCTU AO/KHbI COOTBETCTBOBATbL 3/1IEMEHTAM 2-T0 knacca
cornacHo 7.6.1.2, 3a UCK/TOYEHNEM 3/IEMEHTOB, AN KOTOPbIX JO/HKEH GbITb YCTAHOBMEH 3-i1 Kiacc.

B npouecce npoekTnpoBaHus A0/MKHbI GbITh paspaboTaHbl Mpouefypbl TEXHUYECKOTO 06CIYXMBaHUSA
CMCTEMbI OXJTaXAEHUA 1 ubTpaLum cMasbiBaroLLen XUAKOCTH, BbINOTHEHME KOTOPbIX rapaHTMpyeT paboTo-
CNOCOBHOCTb Ha3BaHHOI CUCTEMBI B 3a/laHHOM paboyeM AnanasoHe Temneparyp.

Ocob60oe BHMMaHMe npv paspaboTke KOHCTPYKLMU U Mpoueayp TEeXHUYECKOro 06CYy)XMBaHUS AO/HKHO
6bITb YAEeHO cucTeMe OXNaXAeHNa U uIbTpaummn, KoTopble AO/MKHbI obecneunsaTb onpefeneHHble npo-
€KTOM 3KCn/yaTalWoHHble XapakTepucTuky CMa3oyHoro Matepuana B 3afjlaHHOM AuanasoHe Temneparyp.

OcCTaTouHbIn CPOK CNYX6bl M060r0 NOABEPXKEHHOTO N3HOCY 3/TOMEHTA. BXOAALLETO B CUCTEMY TOPMOXeE-
HVS. AO/MKEH aBTOMATUYECKM KOHTPOMPOBATLCS Yepes3 yCTaHOBMEHHbIE MHTepBasibl BpeMeHn. BAY gomkHa
6bITb OCTAHOB/IEHA M 3a6/10KMpOBaHa NpU BbIABNEHUW NpeAeNibHOlM ANt BbIMO/IHEHUS aBapUHOro ocTaHoBa
BE/INYMHbI A0MYCTUMOrO M3HOCA TPYLLUXCSA 3/1IEMEHTOB. Bce ycTpoiicTBa cCUCTEMbI TOPMOXEHMWS [OMKHBI ObITb
paspaboTaHbl 1 NOAAEPXMBATLCSA B TaKOM COCTOSIHUMM, YTO6LI 06ecneumBaTb Bpems cpabaTbiBaHUs B 3afaH-
HbIX nNpegenax.

PacueT Harpy3ok Ao/mKeH ObITb BbINMO/IHEH HA OCHOBE KPUBbLIX TOPMOXEHWS, BKHOYas Kak CpefHuii ypo-
BEHb TOPMOXEHUS, Tak U MUHUMaJIbHbIA, LOMYCKALWNA MAHUMAabHYIO BENNYNHY TPEHUS U NPUKIaabiBaeMo-
ro AaBfieHus, NpefyCcMOTPEHHOro NPoekToM. Ecnn TopMo3 No3BO/ISET CKOMbXEHWE NPpY MUHUMaIbHOM YPOBHE
TOPMOXEHMWSA Npy NMpUBEAEHNN €ro B AeliCTBME, TO KOHCTPYKLMSA AO/MKHA 6biTb pa3paboTaHa Cc rapaHTuen oT-
CYTCTBMSA Nneperpesa, yxyALWeHns pabounx xapakTepucTrk n pucka BO3HMKHOBEHMS noxapa.

9.2 MpepoTBpalLeHre oWwWn60K Npyu cbopke MexaHUYeCKNX, 3EeKTPUYECKUX, TMapaBanyecknx
M NPOYUX CUCTEM

LLo/mkHbI 6bITh NPeAYCMOTPeHbl KOHCTPYKTUBHbIE MEPbI, UCK/OYAKOLLIME BO3MOXHOCTb HENpPaBusb-
HOI C60pPKU 3M1EMEHTOB KOHCTPYKLUMK, YTO SIBNSETCS UCTOYHUKOM pucka Ans BY. EC/M KOHCTPYKTUB-
HbIMW MeToJaMu U3bexaTb HenpaBUIbLHON CEOPKU HE NPeACcTaBAseTCA BO3MOXHBIM, TO LO/MKHbI BblTh
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cAenaHbl COOTBETCTBYHLNE HAANUCK HA PYCCKOM A3bIKO HEMOCPEACTBEHHO Ha COMpsiraeMbIX 3ieMeHTax
UK Ha UX Kopnycax. YTobbl n36exaTb pucka HaHeceHus yuiepba uny TpaBMUPOBaHUS 06GC/TYXMBAKLLETO
nepcoHana Ha MOABVXHbLIX U BpaLLaloWMXca YacTAX MalWH U 3/IEMOHMIOB KOHCTPYKUMK (MW UX Kopmy-
cax). AO/DKHbI 6bITh cAenaHbl HAANMCU Ha PYCCKOM A3blKe, YKasblBaloLle HanpasieHue apmkeHus. Mpoyas
HeobxoanMas MHopMauus A0/KHA 6blTh OTpaXeHa B UHCTPYKLUUN NO YNpaB/eHNo 1 pyKoBOACTBax Mo
T EeXHNYECKOMY 06CYXNBAHUIO.

[onXHbl 6bITb NPEeAYCMOTPEHbI COOTBETCTBYHOLUME HAAMUCU HA PYCCKOM A3blKe UAN KOHCTPYKTUBHbIE
Mepbl, MUCKIYaLne BO3MOXHOCTb HEMPABU/IbHOTO COeAUHEHNSI 3/IEMEHTOB 3/1EKTPUYECKON, rnapasamye-
CKOW. MHEBMAaTMYECKOI 1 NPOYMNX CUCTEM, €C/TM HENPaBW/IbHOE NX COeVMHEHNE MOXET ObiTb NCTOUYHUKOM pu-
cKka (Hanpumep, TPY6KW, LWAAHIM UAN KNEMMHbIE KOPOOKN).

9.3 N'mgpaBnuyeckme U NHeBMaTU4YeCKME CUCTEMBI

BcnomoraTesnibHoe 060pyAoBaHue, UMEroLLEe TMAPABINYECKUI UM MTHEBMATUYECKUI NPUBOA, AO/IXHO 6bITh
paccuMTaHo, CKOHCTPYMPOBAHO M OCHALLEHO TakuM 06pa3oM, YTOGbI UCKMOUUTL N0GYH NMOTEHLMa/IbHY onac-
HOCTb, CBSI3aHHYH0 C UCMO/Ib30BaHNEM Ha3BaHHbIX BUAOB NpuBoga. Mipasimueckme v NHEBMATUYECKUE CUCTEMBI
[O/MKHbI UMETb B CBOEM COCTaBe CPEeACTBA U30MALUMM WU OCBOGOXAEHUSI OT HAKOMIEHHOW aHeprun. KOHCTpyk-
LMs BCEX 3/1EMEHTOB Ha3BaHHbIX CUCTEM, TPY6OK W/MK LW/IAHTOB, HAMOHEHHbIX Paboyeli XUAKOCTLIO NN ra3oM,
[IO/MKHA BblAEPXNBaTb NMPOEKTHbIE NapaMeTPbl BHELIHWX U BHYTPEHHUX (DAKTOPOB WM A0/MKHA GbITh NpeaycMo-
TpeHa COOTBETCTBYyHOLANA 3alimTa. Ha cTaauy NpoeKTMPOBaHUS Heo6X0AMMO OLEHWUTL PUCK NMOBpeXaeHus BOY
BC/IEACTBME paspyLLeHuil B TMapaBandieckoii /MHeBMaTuueckoi CUCTeMax u NPUHSATL Mepbl K ero MUHUMU3aLni.

9.4 MnaBHasa kopobka nepenay

aBHas Kopobka nepefay fo/xHa OblTh CNPOEKTUPOBaHa B COOTBETCTBUN C TpeboBaHAMMN Ha-
CNosALWero cTalfapTa, [0 BBeAeHVs B fielic TBME CneumasbHOro HauMoHanbHoro craHgapTa.

MexaHn3m rnasHol KOpobKkM Nepefay fO/MKEH pacCcMaTpuBaTbCsA Kak KOMNOHEHT 2-ro kiacca.

Mepefaun foMKHbl 6bITb CNPOEKTMPOBaHbI HA OCHOBE COOTBETCTBYLWMX METOA0B pacyeTa B CO-
oTBeTCcTBUM ¢ TOCT 21354. MNPOYHOCTHblE XapakTepucTuKM MaTepuana AO/MKHbl 6bITb NOYyYeHbl CO-
rnacHo FOCT 21354. lMNpu pacueTe nepegay [O/MKHA 6bITb Yy4TEHa UX TOYHOCTb (MPOU3BOACTBEHHbIE
[ONyCKW, 3a30pbl, CMELLEHNS).

KoachdpuumeHT 6€30MacHOCT U N0 KOHT aKTHbIM HanpsXXeHnsM SH f4omKeH 6bITb BbIYMCAEH COrfacHo
FOCT 21354 B cOOTBETCTBUM C yCTaHOB/IEHHOW MeTOAMKON. [ pacyeTOB N0 KOHTAaKTHOI ycTanocT-
HOI MPOYHOCTMU JO/MKEH BbITb MCMONb30BaH NpsAMON MeTog MaliHepa. PacueTHbIn KoadhduuneHT 6es-
onacHocTu SHaomkeH 6b1Thb paBeH 1.2. laHHbI koathuumeHT 6e3onacHocTy SHyunTbIBaeT napumanib-
HbIli KOahpmumeHT 6e3onacHOCT Y A8 MaTepuana, Harpy3kvi u nocneAcTBWl 0TKasa.

KoathpuuveHT 6e3onacHOCTU MO HanpshkeHusM u3rnbda Sr Ao/MKEH ObiThb BbIYMUCAEH COrNacHo
FOCT 21354. nA BbINOMHEHNSA pacyeTOoB N0 U3rM6HOM YCTanocTHOW NPOYHOCTU A0/IKEH OblThb NCNOJb30-
BaH NpsAMoi MeTo4 pacyonioB MaiiHepa. PacueTHbIli koadduuneHT 6e3onacHocTu SFoMKeH 6bITh He
meHee 1.45. [laHHbI k0adhpmumeHT 6e3onaacTu SF BKIYaeT napumasbHblii KoadduuneHT 6e3onac-
HOCTW ANA MaTepuana, Harpysku 1 nocneacTBUiA oTkasa.

YCTanocTHble Harpy3kun He okasblBaloT B/IMSHUA Ha NPOLLECC 3aeflaHns, HO faxe pefKne KpaTKoBpe-
MEHHO AelicTBylLWme 60nblUVe HArpy3kn B COCTOSHNN Bbi3BaTb 3TOT OTKa3, 0CO6EHHO B COeANHEHUAX
C HeOCTaTOYHOW TBEPAOCTbI0 U TOYHOCTbI 06paboTKMN CONPSXKEHHbIX NOBEPXHOCTEN 1 NPU HANMYUK
BbICOKOIN TemnepaTypbl MaTepuana cMasku. PacyeT no yc/oBuAM 3aefaHns AomkeH 6bITb MPOBOAOK Ha
OCHOBE MUKOBbIX Harpy3ok no NOCT 21354. PacueTHbIn KoadhduumneHT 6€30nacHOCTU N0 OTCYy TCTBUIO
3aefaHus Ss foMKeH 6bITh He MeHee 1.3.

Mpy KOHCTPYMPOBAHNN CUCTEM OXNTaXAEeHUSA 1 hunbTpaunm cMasblBaroLwen XnLKocTn 1 Npu paspa-
60TKe npouefyp Ux TEeXHNYECKOro 06CNyXnBaHNsA AO/MKHO ObITb yeneHo 0cob0e BHUMaHve obecneyeHnto
onpefesieHHbIX NPOeKTOM 3KCM/yaTaunoHHbIX XapakTepucTuK CMa3o4yHoro MmaTepuasna B 3ajaHHom ua-
nasoHe TemnepaTyp.

9.5 Cuctema ycTaHOBKM Ha BOTep

CuncToma yCTaHOBKM Ha BeTep, kak npasBuio, COCTOUT u3:

- yCTpOICTB, 06ecneynBaoLLnX ee HeMOABMKHOCTb (Hanpumep, rmgpasnuyeckme TopmMosa);

- YCTPOICTB, N3MEHAILWMX ee opreHTauuio (Hanpumep, afekTpuyeckne asuratenu, KOpobku nepegad un
LUeCTepHMN):
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- yCcTpoiicTB, 06ecneynBaroLLmnx BO3MOXHOCTb OTHOCUTE/ILHOTO NepeMeLLeHns (Hanpumep, NOALIMMHUKN).

Bce gsuratenn fo/mkHbI COOTBETCTBOBATL TpeboBaHUAM pasgena 10 HacTosLwero craHgapTa.

Bce anemeHThI Lienu nepejayn mexaHnm3ma yCTaHOBKV BETPOKO/IECA Ha BETEP, HE UMetoLL e pe3epBupo-
BaHWA. Takne Kak nocnegHee NOBOPOTHOE KOMECO, [O/MKHbI OblTb MPUHATLI B pacyHeT Kak 3/1eMEHTbl KOHCTPYK-
Luuu 2-ro knacca. B cnyyae npumMeHeHns MHOroNprYBOAHOIO MexaHu3ma yCTaHOBKW Ha BETep, rapaHTupyoLle-
ro AOCTaTOYHOE pes3epBMpPOBaHNE B paccMaTpyMBaemoi cucteme, U Npu cob/II0AeHUN YCI0BUSA BO3MOXHOCTM
NerKoil 3aMeHbl, peflykTop 1 NocnefHss NPMBOAHAA LUECTEPHS MOTYT GbiTb PAcCUMATaHbI, Kak 3/1eMeHTbl 1-ro
Knacca.

PacueTbl 3y64aTbiX KOsiec No YC/I0BUIO KOHTAKTHOV MPOYHOCTM LO/DKHbI ObiTh BbINOJIHEHbI B COOTBET-
cTBum ¢ TOCT 21354. [lonyckaeTca UCNOb30BaHNe BEPXHEro rpagivka yctanocTHoli kpueoii (1) ansa koaddu-
umeHTa gonroBeyHocTn ZNT, fonycKatoLLero orpaHMyeHHoe ToyeyHoe BbikpalunsaHme. MNpoBepoUHbIi pacyeT
3y6beB N0 N3rMOHBLIM HANPSHXEHNAM [0/MKEH ObITh BbINMOSIHEH B cooTBETCTBMM € TOCT 21354.

PeBepcuBHas nsrnbatolas Harpyska, feicTByoLwas Ha 3yobs 3ybuaTbix Kolec nepesayu NoBOpoTHOTO
MexaHn3Ma, Ao/mKHa OblTb paccyMTaHa B COOTBETCTBMM C npunoxeHnem B FTOCT 21354, MUHMMasIbHbIE 3Ha-
YyeHusa KoadpmumeHTos 3anaca SF n SMnpusegeHbl B Tabnvue 5. [laHHble BEMUMHBI KO3hdVLMEHTOB 3a-
naca Ao0/DkHbl 6bITb 06ecneyeHbl NPy NCMOMb30BaHUN XapakTepuCcTUYecknx Harpy3ok Fk, Nn0aToMy OHU BK/ItO-
4aloT YacTUYHbIV KO3thMLMEHT 3anaca NPOYHOCTY MO NOCNEACTBMAM OTkasa yn. CBOCTBaM MaTepuanos yT
N Harpysok y(.

Tab6nuuya 5— MuHManbHble KOAMULMEHTBI 3anaca NPOYHOCTU Syn SFANA nepefaym NoOBOPOTHOrO MexaHU3Ma
YCTaHOBKY Ha BeTep

OnemMeHT Knacca 1 OnemMeHT knacca 2
MoBepxHOCTHasA yCTasioCTHas NPOYHOCTb 1 S,2 11
(BblKpaLLVBaHue)
MN3rnbHasa yctanocTHas NpoYHOCTb 3y6a SPi 1,1 SP2 1.25
N3rnbHaa nNpoyYHOCTb NO CTaTUYECKUM Ha- s™ai.o Sf21.2

rpyskam

Bonee HW3KMe 3HaUYEHUS KO3 PULMEHTOB 3anaca NPOYHOCTM AONYCKAETCA MNPUMEHSITb NPY Ha/IMuun
NMOCTOSIHHOrO HaAEeXHOro MOHUTOPWHIA. Ecnv BbiGpaHbl 3anackl NpoYyHocT HUxe 1.0. To B pyKoBOACTBE MO
06CNYXMBaHMIO [O/MKHbI BbITb YCTAHOB/EHbI PEKOMEHyeMble UHTepBasibl 3aMeHbl feTanei.

9.6 Cuctema ynpassieHna ionactammn

CucTema ynpas/ieHus 10nacTamMu, Kak npasuio, COCTONT U3 CpeacTB, ob6ecneynBaloLmx NoBopoT siona-
cTeill (Hanpumep, rMapaBAMyeckne NPUBOAbI, 3NeKTpUYeckne ABuratenun, KOPooku nepesgay, TopMosa u 3ybua-
Tble KoJleca) U YCTPOICTB, o6ecneynBatoLLX BO3MOXHOCTb OTHOCUTE/IbHOTO BPaLLeHus.

NMio6ble asuraTenn [O/MKHbI COOTBETCTBOBATb TEXHMYECKMM TpeboBaHnuam pasgena 10. Ana cuctem
ynpas/ieH!si NoNacTAMNU C MHAUBUAYAbHBIMUY ABUraTeNAMU/NpUBOSaMU. TapaHTUPYIOWLMMKN [OCTAaTOYHOE pe-
3epBMpoBaHNE. PEKOMEHAYETCA Ha3HavaTb Kiacc 2.

9.7 ABapuiiHble TopmMo3a

MexaHu4yeckne TopMo3a, KOTopble UCMONb3YTCS A8 peann3auuy hyHKUMIA 3aWuTbl, B OCHOBHOM AB-
NATCSA YCTPOWCTBAMU C 3/IEMEHTAMU TPEHWSA, UMEIOT TMAPaBINYECKUIA NN MeXaHUYecknii npusog (3Heprus
CXaToW XMUAKOCTU UK CKaTON NPYXMHbI). OCTATOUHbIV CPOK CNYXO6bl NOOLIX N3HALLIMBAEMbIX KOMMNOHEHTOB,
Hanpumep TOPMO3HbIX HaKNaAokK, AO/MKEH HAXOAUTLCSA MOJ NOCTOSIHHLIM KOHTPOMIEM CUCTEMbl YNpaB/ieHns n
3aWnTbl, KOTOpas 4OJ/KHA BbIMOSIHUTL OCTAHOB M G/IOKMPOBKY BOY npu BbIABIEHWUN NPeAenbHOM BennynHbI
M3HOCa martepuana, yCTaHOB/IEHHOIO AJ/18 BbINOJIHEHWSA aBapUiiHON OCTaHOBKN.

OnpegeneHvie pacyeTHbIX Harpy3oK A0/KHO GbITb OCHOBAHO HA PACCMOTPEHMU MPOLECCOB TOPMOXEHUS
C COOTBETCTBYWLMMI Anana3oHamMy U3MEHEeHWsS TOPMO3HbIX MOMEHTOB. EC/MM KOHCTPYKUMS TOpmMo3a Aony-
CKaeT npockasib3blBaHWe B COCTOAHUU NOJIHOW OCTAHOBKN C MUHUMa/IbHbIM TOPMO3HbIM MOMEHTOM, BCAKUIA
pas. Korga oH [Ao/IXeH yaepxuBatb BOY B cTayMOHAPHOM COCTOSIHUM, NEpMof NPockaib3biBaHUA npu Typ6y-
NIEHTHOM BeTpPe A0/IKEH OblTb AOCTATOYHO KOPOTKMM, YTO6bI HE fONYCTUTL NeperpeBa TOPMO3a, yXyAweHus
ero pabounx xapakTepucTuk U pucka BO3HUKHOBEHMS MoXapa.
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9.8 TlOAWMNMHUKN KayeHus

PacuyeT gonroBe4yHoCT NOALLMMHMKOB KaueHUs [O/KEH BbINOAHATLCA B cooTBeTcTBUM ¢ TOCT 18854 1
FOCT 18855. [lna noAWUNHNKOB, YCTAHOBMEHHbIX Ha Basiax, Hanpumep Ha rnaBHOM Basly, B KOpPOGKe nepe-
[ay. cpok cnyxo6bl (¢ 90 %-Hoii BEpPOSITHOCTbIO BbDKMBAHMSA) AO/KEH ObITh HE MeHee 20 neT. MeTopg pacyeTa
JO/MKEH yunTbiBaTb PeXUM akcnayaTauuu. Vicnonb3oBaHne BCEX pacyeTHbIX KOI((ULNEHTOB [OMKHO ObiTh
o6ocHoBaHO B cooTBeTcTBUMU ¢ TOCT 18855.

CucTeMbl oxXNnaxaeHus v unbTpauum Macna AOo/HKHbI rapaHTUpoBaTb CTabUIbHOCTL OnpefeseHHbIX
NPOEKTOM 3KCMyaTalMoHHbIX XapakTepucTuk B 3afjlaHHOM Auana3oHe TemnepaTyp npu BbINOSIHEHUW yCTa-
HOBJ/IEHHbIX NpoLeayp TEXHNYECKOro 06CNYXUBaHNS.

MpoeKkTHble Harpy3sku nNpu pacyetax NOALMMHUKOB AO/MKHbI COOTBETCTBOBATL PA3/INYHBLIM C/lyYasM Ha-
rPY>XEHUS B COOTBETCTBUM C 7.4 N NCNONb30BaTh KO3(hULIMEHTbI 6e30NacHOCTU B COOTBETCTBUM € 7.6. Mpo-
€KTHbI/i pacuyeT MOALIMNHMKOB AO/HKEH y4uTbiBaTb NpejronaraeMoe YMCAO0 LMKNOB HarpyXXeHusi B TeyeHne
CpoKa CNyX0bl, XapakTep HarpyXeHus, HanpuMmep HenpepbIBHbINA, Kak ANS NOALWWMNHWUKOB FNaBHOrO Bana um
Koneb6aTesnbHbIi, Kak B MexaHn3max noBopoTa sionactei 1 ycTaHoBK/ Ha BeTep. PacyeTbl MOAWMMNHWKOB, Bbl-
NOMTHAIOLWMX HE3HAUNTENbHbIE NepeMeLLeHNs, AO/MKHbI YUNTbIBaTb YCI0BUS HEAOCTATOUYHON CMa3ku.

[ns noAwvnHWKOB, coBepLIaloLmx KonebarenbHoe ABMXEHNE MOJ, HArpy3koi, OTHOLLIEeHWEe YPOBHSA cTa-
TMYECKOW Harpysku K pacyeTHOl JO/KHO ObiTb He MeHee 1,0 B cooTBeTcTBUMM ¢ FTOCT 18854. Npu pacyete
[OMKHa 6bITb yuTeHa NoAaT/IMBOCTb CONPSHXKEHHbIX AeTanei.

10 3nekTpuyeckaa cucrtema

10.1 OCHOBHble NOJIOXEHUSA, ONpefensLLme 31eKTpUYeckyo cuctemy By

DnekTpuyeckas cuctema BIY BkoyaeT Bce aneKkTpuyeckoe 060pyaoBaHNe, yCTaHOB/IEHHOE B KXo
0TAEe/bHO B35iTON BIY. BKIOUasa knemmbl BIY.
Cuctema cbopa MOLLHOCTU B HACTOSLLEM CTaHAapTe He paccmaTpuBaeTcs.

10.2 O6uwume TexHn4eckme TpeboBaHUA K 31eKTpUYeckoii cucteme By

Mpu NPOEKTUPOBaHWUN 3/IEKTPUYECKO cucTeMbl BIY A0/mKeH ObiTb rapaHTMpOBaH MakcUMasbHbIl ypo-
BeHb 6e30nacHOCTW ANA el u goMallHero ckota. MNpu Bcex HOpMasibHbIX U 3KCTPeMasbHbIX BHELIHUX YCOo-
BUAX. ONpefeneHHbIX B pa3fene 6 HacTosLero ctaHAapTa, B MpoLecce aKkcnyarauum v TEXHUYECKOro 06CyXu-
BaHUS JO/IKHA GblTb MUHUMM3MPOBaHA BO3MOXHOCTL MOBPEXAEHNSA Kak caMoii BY. Tak 1 ceTu NogkIoveHns.

dnekKTpuyeckas cuctema, Bkovas Bce afieKTpuyeckoe 060pyj0BaHNe Y KOMMOHEHTbI, [JO/KHA 6bITb Bbl-
nosIHeHa B COOTBETCTBUM C HALMOHas/IbHbIMU CTaHgapTamu Pocculickoin egepaumnn. KOHCTPYKUWA anekTpuye-
cKoli cuctembl BRY gomxHa ynoBnetBopaTb Tpe6oBaHusim FOCT 12.2.007.0. Ans B3Y, KoTopble MMEIOT Lenu
3/IEKTPUYECKOrO TOKa C HOMUHAa IbHLIMU HanpsxxeHuamu cebiwe 1000 B nepemeHHoro Toka unnu 1500 B nocTto-
SAHHOTO TOKa, MPOEKT 3NIEKTPUYECKOl cxeMbl B3Y gomkeH ygosneTBopaTb TpeboBaHusm MOCT 12.2.003. Cta-
LMOHapHbIe 3/1IeKTPUYECKUE YCTAHOBKM, HE OTHOCALLMECS K MALLVHHBIM, A0/DKHbI YA0BNETBOPATL TpeboBaHNAM
FOCT P 50571.2. N3roToBUTE/Ib B NPOEKTHOW AOKYMEHTaLMW O0/HKEH NEepeyunucInTb cTaHAapThl, UCMOMb30-
BaHHble NPy NPOEKTUPOBaHUN. MNPOEKT 3/1IeKTPUYECKO cucTeMbl BY Ao/mKeH yunTbiBaTb NybCUPYOLWNN Xa-
pakTep aHepruu, BoipabaTbiBaEMOi reHepaTtopamu BIY.

10.3 3awuTHbIE YCTPOICTBA

DnekTpuyeckas cuctema B3Y. B gononHeHne k Tpe6oBaHmam cepun TOCT P 50571. gomkHa BkIo4vatb
COOTBETCTBYHOLLME YCTPOICTBA, rapaHTUpyoLue 3awmTty oT c60eB Kak caMoil BAY. Tak 1 ceTu NOAKNOYEHUS],
KOTOpble MOrYyT NPUBECTU K ONACHOW CUTyaLun Uam cocTosaHuio B3Y

10.4 PasbeguHnTEeNbHbIE YCTpPO/CTBA

[LomkHa 6bITb NpeaycMOTPeHa BO3MOXHOCTb OTK/IOUYEHNSA 3/1EKTPUYECKON cuctemsl BOY oT nutarowmx
WCTOYHMKOB 3NEKTPUYECKOW 3Heprumn, ecnm aTo TpebyeTca No YC/oBMSAM TEXHWYECKOro 06CMyXuBaHus, pe-
MOHTa. 0CMOTpa WAN UCTbITaHWIA.

He gonyckaeTcs ncnonb3oBaTb NOMYNPOBOAHMKOBbIE NPUOGOPLI B KAYECTBE €AMHCTBEHHBIX CaMOCTOS-
TeNbHbIX OTKOYAIOLWMX MPMGOPOB N YCTPOICTB.

B KOHCTPYyKUMn B3Y f0/XKHbI ObITh NPesyCcMOTPEHbI BCOMOraTe/ibHble 3/1eKTpUYeckme CXembl C He-
3aBUCHMbIM MCTOYHMKOM MNUTaHMSA (CUCTeMa COBCTBEHHbLIX HYX[J) W OTKIOYaloWMM YCTPOMNCTBOM AN
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ocBelleHus, o6ecneyeHnss TEXHONOTMYECKNX npoueccoB 1 ocyllecTBieHUsa Mmep 6e3onacHocTM BO Bpema Tex-
HU4yeckKoro O6Cﬂy)KI/IBaHI/Iﬂ WK pemoHTa. [laHHble BcroMorartesibHble CXeMbl A0/HKHbI HAXo4UTLCA No4 Hanps-
XEeHUeM B TO Bpemsd, Korga Bce OCTasibHbl€ 3JIEKTPUYECKNE CXEMbl OTK/THOYEHbI.

10.5 Cucrtema 3asemneHus

B npoekte BI3Y pomkHa 6bITb paspaboTaHa MeCTHass cUCTEMA 3MEKTPOJHOIO 3a3eM/IeHUs B COOTBET-
cTBMM C€ TpeboBaHnamu MOCT 21130. FOCT 12.1.030. FOCT 12.2.007.0 (gn1s obecneyeHns nNpaBWIbHOIO
PYHKLMOHMPOBAHNA 3NEKTPUYECKNX ycTaHoBOK) n TOCT 12.1.030 (ans mMosnHuesawmuTbl). B npoekTHOW fo0-
KyMeHTaLmmn Ao/mKeH ObiTb ykasaH Arana3oH NpoBOAALLMX CBOWCTB FPYHTOB, KOTOPOMY COOTBETCTBYET faHHas
cucTema 3M1eKTPOAHOrO 3a3eM/eHuns], a Takke A0/MKHbI ObiTb AaHbl peKoMeHfauun Ha cryvain, ecnu byget
yCTaHOB/IEHO HECOOTBETCTBUE YKa3aHHOMY JunanasoHy.

Bbi6op 1 ycTaHOBKa 060pyA0BaHNA 3/1€KTPOAHOrO 3a3eMneHuns (3NeKTpoAabl 3a3em/ieHns, nposoja 3a-
3eM/IeHVA. [NaBHble K1EeMMbl 3a3eMNEHNS, 3a3eMSI0WMNeE WIHbI) AO/KHbI GbiTb BbINO/IHEHbI B COOTBETCTBUN
¢ FOCT P 50571.10.

B nto6oli anekTpuyeckoii cxeme, paccumTaHHOW Ha HanpsbkeHune Bbiwe 1000 B nepeMeHHOro Toka uim
1500 B NOCTOAAHHOrO TOKa, A0/MKHbI ObITb NPEAYCMOTPEHbI CPEACTBa M CNOCOObI 3a3eM/IEHUS HA Nepuoj Tex-
HMYECKOro 06CNYXMBAHMA U PEMOHTA.

10.6 MonHunesawmnta By

3awmTta BAY 0T yaapoB MOAHUIA fo/mKHA 6biTb paspabotaHa B cootBeTcTBMM ¢ TOCT 12.1.030. Het
Heob6xoaMMocCTy obecneynBaTh 3alLUTy Tex YacTeli BY. 6e30nacHOCTY KOTOPbIX yAapbl MOHUIA HEe HAHOCSAT
yuwep6a. PykoBoACTBO MO BbINOSIHEHWIO MOJTHUE3ALWUTbLI AOMKHO OblITb pa3paboTaHo NPou3BOAUT EEM.

10.7 3nekTpuyeckne kabenu

BpoHMpOBaHHbIE Kabenu u n3onupyowme Tpyobl A0MKHbI UCNOML30BaTLCA B TOM C/yyae, Korga ume-
eTcs BepOATHOCTb NOBpPeafiBHUA kabenei rpbidyHamu 1 ApyrumMmmn XMBOTHbIMU. [MoA3eMHble Kabenu Ao/KHbI
pacnonaratbCsl Ha Takoi rnybuHe, 4To6bl M3bexarTb MOBPEXAEHWA OT NepeaBUKHON TEXHWNKU, 06CIYXMBato-
e BIY. 1 cenbCKOX0351ACTBEHHbIX MaLLUUH.

B cnyyae npumeHeHus kabeneid, He 3alyMLLEHHbIX U30/IMPYOWUMU Tpy6aMy MU 3alMTHBIMU KaHa-
namMu. IMHUKN pacnosioxXeHns kabenei [OMKHbI 6bITb MApPKUPOBaHbI SIEHTaMy pasMeTKu Uan cneunasnbHbIMU
YKpbITUAMN oA Kabens.

10.8 CamoB036yxaeHune

NMio6ast Lenb 3neKTpuYeckoin cxeMbl B3Y. koTopasi fonyckaeT BO3HWKHOBEHME CaMOBO36YXAEHMS, A0/KHA BbITb
Pa3oMKHyTa W HAZEXHO YAePXKMBATLCA B PA3OMKHYTOM COCTOSIHWW B C/lydae NoTepy CBS3W C CEThI0 NOAKIOUEHMS.

Ecnn koHAeHcaTopHasi 6aTapesi MoAKIOYAETCs MapasfieflbHo C acUHXPOHHbIM reHepaTtopoM (ans
YNyULWEHNs] XapaKkTepuUcTUK MOLLHOCTY), TO B 3/IEKTPUYECKOK CXeMe HeoBGXOAMMO MpPesyCcMOTPETb COOTBET-
CTBYIOLLMIA BbIK/KOYATE b, KOTOPbIA AO/KEH OTK/OUaTh KOHAEHCATOPHY 6atapeto Npy noTepe cetu, YTo6bl
n3bexaTb camoBO36YXAeHUs reHepaTopa. Ecnv B Lenu reHepatopa B3Y npeaycMoTpeHbl YCTPoOCTBa, He
Jonyckawllne ero caMoBo36YXAeHUsi, TO B COOTBETCTBYIOLLEN [OKYMEHTaLUMM JO/MKHO ObITb yKasaHo, 4To
CaMoBO36YX/AeHue reHepaTopa UCK/oUeHo.

10.9 3awmTa OT rpO30BbIX 3/IEKTPOMATrHUTHbBIX UMMY/1LCOB

3awpmTta oT nepeHanpskeHus fO/KHa ObiTb BbIMOMIHEHA B COOTBETCTBMM C TpebosaHuamu FOCT P
50571.26.

IpaHnLbl 3aLMTbl OT NepeHanpskeHnsa AoMKHbI GbiTb BbiGpPaHbl Takum o6pa3oM, 4To6bl Ntoboe nepeHa-
npshkKeHne. BO3HVKLIEE B 3/1IEKTPUYECKOM 060pYyA0BaHMN, He NpeBbIWasio Npeaenos, onpeaensiemMblX YpoBHS-
MW 130/1ALMKN 060pYyAOBaHUS.

10.10 KayecTBO 3/1€KTPO3HEPTrNmn

KauecTBO 3/1€KTPO3Heprnn, BoipaboTaHHo BIY. gomkHo cootBeTcTBOBaTh FOCT P 51991.

MpumeyaHune — dPpasa «lpouenypbl, onucaHHble B M3K 61400-21. MOryT MCNONb30BaTbCA A1 NOATBEPX-
[leHNsi COOTBETCTBUA Tpe6GoBaHUsIM ceTU nepejayun u pacnpefeneHns MoWHOCTUN He BK/IOYEHa B TeKCT JaHHOro
cTaHAapTa, Tak Kak 0TCyTCTBYyeT HaunoHa/bHbIl 3KBMBANIEHT YyNOMSHYyTOro cTaHjapTa.
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10.11 3nekTpomMarHuTHas COBMeCTUMOCTb

QnekTpuyeckasa cucTema BIAY poccuiickoro n MMNopTHOrO NPOM3BOACTBA JO/MKHA COOTBETCTBO-
BaTb B YacTW 3/1IeKTPOMarHMTHON coBMeCTUMOCTM TpeboBaHmam FTOCTP 51317.6.1. TOCTP 51317.6.3.

11 Bbi6op B3Y no ycnoBuamM COOTBETCTBUSA NaoWagke pasMelleHns
11.1 OcHOBHble NONOXEHUS, peannsyemMblie Npu Bolbope BIY

Ha BJY Bo3aeiicTByIOT (hakTopbl OKpyXarLwei cpefbl, akTopbl, onpeAensiemble 3/1eKTPUYecKoii ce-
TblO NOAKMIOYEHUS, a TakKe cocefHue BIY, KOTOpble MOrYT OKa3biBaTb B/MSAHWE Ha XapakTep HarpyxeHus,
CPOK cnyx6bl 1 Npoueccsl akcnayatauun BAY. B fononHeHune K aTum pakropam Ans naowafkm pasmeLleHms
JOMKHBI ObITb YYTeHbl: TOnorpadvs MecTHOCTH, celicMuyeckas ONacHOCTb 30HbI, XMMUYECKNe 1N MexaHuye-
CKue CBOICTBa cnaratwLmx rpyHToB. MNpu NpOeKTMPOBaHNW LO/MKHO ObITb NOKa3aHo, YTO onpeAesneHHble AN
yyacTka nepeyncrieHHble Bbille haKkTopbl 1 YC0BUA He MOTYT HaHecTun yuiepba CTPYKTYPHOW LieNIoCTHOCTH
BblGpaHHoi BIY. lMpu npoekTtupoBaHun gomkHa ObiTb OLeHeHa Tornorpaduyeckas CMNOXHOCTb yyacTka Co-
rnacHo 11.2 n BbINO/IHEHA OLEHKa BETPOBOro pexuma naowankm pasmelleHma cornacHo 11.3. na oueHku
CTPYKTYPHOW LIeN0CTHOCTH J0MyCKaeTCa MCnonb30oBaTh fBa NOAX0Aa, 3ak/ovalowmecs B Criefytowem:

a) nokasaHo, 4To Be/IMYMHbI BCEX (PaKTOPOB, ONUChIBAKOLWUX cneumdunyeckne ycnoBus niaowanki pas-
MeLLEeHNS, He NPeBbLILWAT NPUHATLIX NPY NpoekTuposaHnn B3Y B cooTBeTcTBUM € 11.9;

b) nokasaHo, YTO CTPYKTYpHas LeNoCTHOCTb BAY coxpaHaeTcsa npy yNoMAHYTbIX Bbllle YCNOBUAX, KOrAa
Kax[0e U3 yCnoBuii ABNSETCA TakuM xe Wu ABnseTcs 6onee CypoBbiM, YeM TO. KOTOPOE OnpeaeneHo Ans
naowankmM B cootsetcteum ¢ 11.10.

Ecnu kakvne-nn6o ycnosus Ans nnowagkm asnsiotcs 6osee CypoBbIMU, YEM MPUHATBLIE NPV NPOEKTUPO-
BaHUM B3Y. TO CTPYKTYpHasA LEeNOCTHOCTb U 3/1eEKTPUYECKas COBMECTUMOCTb AO/DKHbI ObiTb MOATBEPXAEHLI HA
OCHOBe BTOpPOro nogxopga.

OnpegeneHve napumnasnbHbix KO3 uureHToB 6€30MacHOCTY A5 Harpy3ok 7.6.2.1 BbINOSIHEHO B Npep-
NOMIOXEHUN. YTO OLEHKa HOPMasibHbIX U 3KCTpEMasibHbIX (haKTOPOB BETPOBOrO pexuma Ha niaowagke obiia
nposefeHa B COOTBETCTBMN C MUHUMasIbHbIMU TPeBOBaHNAMM, N3N0XEHHBIMUA B JaHHOM NyHKTE.

11.2 OueHka Tonorpaueckoi CIOXKHOCTY Naowagku

Tonorpachmueckas CNOXHOCTb yyacTka SIBSAETCA XapakTepUCTUKOW BeSIMYUHBLI YK/IOHA TepPpUTOpUU 1
BE/IMUMHON OTK/TOHEHUI penbedia paccMaTpuBaemoli NaoLWaaky oT MI0CKOCTH.

UT06bI NONYYUTb YK/IOH TEPPUTOPUN, BOKPYT BallHM 418 BCEX CEKTOPOB HanpaB/ieHns BeTpa B npegenax
3a/1aHHOT0 PacCTOSAHUA OT 6alluHU A0/XHbI 6bITb OnpeAesnieHbl annpPoKCUMMUPYOLLME NIOCKOCTH, Npoxoasine
yepe3 OCHOBaHWe 6allHM 1 fexalime B CekTopax C 3afaHHbIMW pasMepamu. YKOH, UCMO/b3yeMblii B Ta-
6nuue 4. 0603HaYAET YK/IOHbI Pa3INYHbIX CPEAHMX NIMHUIA CEKTOPOB, MPOXOASLLMX Yepe3 OCHOBaHME GallHK
1 nexawmx B annpokCUMUpYyoLWmxX naockocTax. COOTBETCTBEHHO, BeNMUYMHA OTK/IOHEHUA penbeda oT an-
NPOKCUMUPYIOLLE MI0CKOCTM 0603HaYaeTCa BENNUYNHOW PACCTOAHNS, U3MEPEHHOTO N0 BePTUKabHON NNHUN,
MeXay annpoKCUMUPYIOLLEN NIOCKOCTbIO U paccMaTpMBaeMoii TOUKO Ha MOBEPXHOCTU pefibedda MECTHOCTH.

PaspelueHne NoBEpXHOCTHOI CETKW, UCNOMb3yeMOW ANSA OUEHKU Tonorpadunyeckoi C/I0XKHOCTM nio-
LagKk1. He AO/HKHO NpeBbIWaTe MEHbLUYIO U3 Be/IMYMH, paBHbIX 1.5 zhub n 100 m.

Ta6nuya 4 — lMokasaTtenn Tonorpadnyeckoii CAOXHOCTY NIoLWaaKN

PaccTosiHue ot Paswmep cek- MakcuMasibHbI yron ykioHa an- MakcumMasibHoe OTKNOHEHME BbICOTbI penbeda
B3Y. m Topa NPOKCUMUPYIOLLLEI NIOCKOCTU MEeCTHOCTU, M
) N
<52+*ub 360 <0.3
< 10°
<10n 30° <0.6"
<20" 30° <1-2n

MpumeyaHne — Kputepun NnpoBepKy CYNTAIOT BbINONHEHHBIMU, €C/M Tpebyemoe yCnoBMe He BbINO/HAETCA Ha
NoBEepPXHOCTHU MeHbLUen, yem

PaccmaTtpuBaemast niolaska fo/MkHA 6biTb OTHECEeHA K paspsfy C/IOXHbIX, ecnn 15 % aHepruu Betpa
MOCTYNaeT N3 CEKTOPOB, KOTOPbIE HE COOTBETCTBYHOT KPUTEPUSIM, YCTAHOB/IEHHBIM B Tabnmue 4. U TOMOTeHHO-
CTU, 1 ecnvi MeHee 5 % 3Heprnu BeTpa NoCTynaeT U3 CEKTOPOB, KOTOPbIE HE YA0BETBOPSOT YCTAHOB/IEHHbIM
nokasarensm.
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MHAeKe cnoxHocTy /c onpegenseTtcsa cnefyowmm o6pa3om:

- fc =0. Korga meHee 5 % 3Heprum noctynaeTt U3 CNOXHbLIX CEKTOPOB;

- lc=1. korga 6onbwe 15 % 3Heprun NocTynaeT U3 C/I0XHbIX CEKTOPOB.

B vHTepBane mMexzay yCTaHOB/EHHbIMU 3HAYEHNAMU /C NU3MEHAETCS SIMHEWHO.

11.3 MapameTpbl BeTpa, onpejesiieMble B NPOeKTe

BenMunHbl NepeyvncrieHHbIX HKe napameTpoB BeTpa Ha noljagke pasmelieHns B3Y fo/kHbl 6biTb
onpefeneHb:

- 3KCTpeMasibHas CKOpoCTb BeTpa Ha 10-MWHYTHOM MHTepBasie OCPefHEHUst Ha BbICOTE OCW BETPOKO/e-
ca zhub ¢ nepnogom nosTopsiemoctu 50 neT;

- OYHKLMA NNIOTHOCTW BEPOATHOCTU pacnpegenerHuns ckopoctu setpa p{Vhub) Ha nHtepsane Vm- Vaul\

-cpefHee KBafpaTuyeckoe OTK/IOHeHWe TypByneHTHOCTW HaberaiwLero BOo3AyLHOro notoka o. M/C
(onpefeneHHoe Kak CpefHsist BeNMurHa CpeHero KBaapaTuyeckoro OTKNIOHEHNUs! NPOA0/ILHOM cocTaBnsoLLel

ckopocTul, n cpefiHee KBagpaTuyeckoe OTK/IOHEHNE BO, M/C, OT C. M/C. Ha YPOBHe OC/ BETPOKOJIeca B UHTep-
Basie Vin- Vout npu BennunHe Vhub, paBHoin Vref.

- Yron OTKNOHEeHUs1 HaberaloLLero noToka,;

- pacnpefenexve seTpaz’

- NIOTHOCTb BO3A4yXa.

B Tom cnyuae, korga OTCYTCTBYIOT A@HHble O MJIOTHOCTU BO3fyXa ANS paccMaTpuMBaeMoi NioLankm,
HaaNexuT pykoBoacTBoBaTbCA pekomeHgaumsammn FOCT P 51991 ¢ BHeceHWeM COOTBETCTBYHOLLMX NONPaBoK
ANs cpeAHerofoBOi TemMnepaTypbl.

WHTepBan ansa no6oii BbIGOPKM CKOpOCTEl BeTpa, KoTopas MCMofb3yeTcs A8 OnpeAesieHns Bbllley-
NMOMSAHYTbIX BE/IMYMH, AO/MKEH ObITb He 6onee 2 M/C; yron cekTopa HanpasfieHVs BeTpa Ao/KeH 6biTb He 60-
nee 30°. Bce napameTpbl, KpOMe MIOTHOCTU BO3A4yXa, AO/MKHbI UMETb MHTepBas ocpegHeHnsa 10 MUH U 6bITb
CrpynnupoBaHbl No Hanpas/feHNsaM BeTpa.

MapameTpbl BeTpal>Ha nnowagke TaKke f0/KHbI ObiTb:

- usmepeHbl B gnanasoHe ot 0,2 Vnf go 0.4 Vreln akcTpanonMpoBsaHbl;

- BbIYMC/EHbI HA OCHOBE [laHHbIX A/IMTENbHbIX U3MEPEHUIA, NPOBEAEHHbIX YCTAHOB/IEHHbIM Ha NaoLia-
Ke MeTeoposiorMyecknM 060pyAoBaHNEM, AaHHbIX, NPefoCTaBeHHbIX roCyAapCTBEHHbIMU MeTeoposiornye-
CKMMW CTaHLUUSAMUW, WU Ha OCHOBE AaHHbIX roCyAapCTBEHHOro BETPOBOro kagacTtpa.

Ecnu ucnonb3ylotcs pesynbraTbl U3MEPEHUS NapamMeTpoB BeTpa HeMnocpeAcTBEHHO Ha nowagke pas-
MeLLLeHNsA, TO AO/KHA OblTb BbIMOSIHEHA MX KOPPEKTMPOBKA Ha OCHOBE [OCTYMHbIX L0/TOBPEMEHHbIX AaHHbIX
rOCyapCTBEHHbIX METEeOPOIOTNYECKNX CTaHUMIA, Hanbosiee 6GAM3KO PacMofIOKEHHbIX K paccMaTpuBaemoi
nnowagke. Ansa nnowanok, HaXoAAWNXCSA B 30HaX C APKO BbIPaXKEHHBIMU CE30HHBIMU KIMMATUYECKUMWN KO-
ne6aHusMU, Nepnoj MOHUTOPWHra, obecneunBaloLnil HAAEXHOCTb AAHHBIX, AO/MKEH ObiTb HE MeHee OfHOro
roga u BKIYaTb BCe Ce30Hbl. 19 nnowanok 6e3 SpKoi BbIpaXXEHHOCTW CE30HHbIX U3MEHEHUIT HE0BX0AMMO
OCYLLLECTBNATb MOHUTOPUHI HE MeHee 6 MecsLEeB.

BenuuvHa cpegHero kBagpaTvyeckoro OTK/IOHEHUA NPOAObHON COCTaBAAIOLWEN CKOPOCTU BeTpa [0/K-
Ha ObITb onpejesieHa COOTBETCTBYIOLWMMMN CTATUCTUYECKUMIN MeToAamMu, NPUrofgHbIMU AN pe3ynbTaToB U3-
MepeHns 1 NpeanovTUTEsIbHO TakuX, B KOTOPbIX He Habnwgaetca sBHas TeHAeHuusa. [na nnowagok, rae
Tonorpacuyeckne Wan gpyrne MecTHble (pakTopbl MOTyT OKasblBaTb B/UAHWE Ha BE/IMYUHY UHTEHCUBHOCTU
TYpOYNEeHTHOCTK, 3TV DaKTopbl AO/KHbI 6bITb OTPAXEHb! B AaHHbIX. XapakTepucTuKn aHeMoOMeTpa, NHTepBa-
Nbl U3MEPEHUIA U BPEMS OCpeHEHUS, UCNOMb3yeMble A/18 NOSYYEHUSI ONbITHLIX JaHHbIX, AO/MKHbI GbITh NpU-
HATbI BO BHUMaHWe Mpy OLLeHKE WHTEHCMBHOCTU TYpOYNeHTHOCTH.

11.4 OueHka adhdekTa «3aTeHoHUs» BIY

B npolecce NpOeKTUPOBaHWs LOMKHbI 6biTh 0653aTe/IbHO PACCMOTPEHbI 3 EKTLI B3AUMHOTO BO3/eii-
CTBUSI PacnosioXeHHbIX psgoM BIY («3aTeHeHMe», KOTOpOe BMMSAET Ha NPOLECC BbIPABOTKM 3M1EKTPO3HEPTUN
! CU/IOBOE HarpyXeHvue BeTpoyCcTaHOBOK). MMpu NpoBeAeHUn MPOEKTHbIX PacyeToB BETPO3NIEKTPOCTAHLUMN 1
BbiGope BJY Mo yc/oBUsIM KOHKPETHOW NMOLWAAKA cefyeT NpUHATL BO BHUMaHWe ocpefHeHubie U Typ6y-
JIEHTHbIE XapaKTepUCTVKN BO3AYLUHOTO MOTOKA, BbI3BaHHbIE «3aTeHEHWEM» OAHOW WA MHoruMu B3Y, koTo-

1' MpogonbHas cocTaBnsioLias MOXeT GblTb annpoKCUMUPOBaHa FOPU3OHTANbLHO COCTaBNSOLLEN.

2) BbICOKME BENMYUHBI pacnpefeneHns a8 pacluMpeHHbIX NEPUOLOB BPEMEHU GbI/IM YCTAHOB/EHBI 4151 HEKOTOPbIX
30H B COOTBETCTBUM C OYeHb GOMbLIOK cTpaTuUKauneld BO3AYLWHOrO NOTOKA WK CYLWECTBEHHbIMU W3MEHEHWUSMU
LLIEPOXOBATOCTM NOBEPXHOCTU. YC/OBUS BHELLHEN OKpYXaloLLei cpefbl B 6 HE NpeAnonaraoT yuyeta fiaHHbIX Clly4Yaes.
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pble Pacno/ioXeHb! BbilLE MO TEUEHWI0 BO3AYLLIHOMO NOTOKA. PacueTbl 40/HKHbI YUNTbIBATb PACCTOSHUS MeXAay
B3Y. BCe CKOpPOCTU BETPA U €r0 HanpaBNeHWs], CYLLLECTBEHHbIE A1 BbIPAGOTKM 3/1eKTPO3HEPTUN.

YBENUYEHNE HarpyxeHusi BOY. B OCHOBHOM yunTbiBalollee pe3ynbTaT BAUSIHUA a3poAvMHaMUYecKoro
cnepa, pekoMeHayeTcs onpefensaTh Npu NomoLy 3EKTUBHOK MHTEHCUBHOCTM TypByIeHTHOCTU. Pe3ynbTu-
pylollee Bo3gelicTBMe HA BIY B JaHHOM C/lyyae CKNafblBaeTCcsi U3 HarpyxeHusi pOHOBOI Typ6YneHTHOCTbI0
1 BO3AeiCTBMEM aspoANHAMUYECKOro crieaa.

[Ns BbINO/HEHUs pacyeToB Ha YCTasIOCTHYIO MPOYHOCTb 3PP EKTUBHYIO UHTEHCUBHOCTL Typ6Y/IEHTHO-
cTu |eff pekomeHayeTcsi onpefensaTs B COOTBETCTBUM C NPUIOXeHueM D.

Ur =-"-«"3xK|. (33)
vib

B o6uiem cryuae, He ciieflyeT paccMaTpuBaTh BAUSIHUE PE3yNbTUPYIOLLEN TYPBYNEHTHOCTU W pas/ny-
Hble CMlydan npefesbHOT0 HarpyXXeHNUs Ha YCTaNOCTHbLIE NPOLIECCHI KaK MAEHTUUHBIE.

11.5 OueHka Npounx GakTopoB OKpyXatLlei cpeabl

MepeuncneHHble HUKe hakTopbl OKpyXatoLlelii cpedbl TpebyloT onpefeneHns n cpaBHeHUs ux ¢ npu-
HATLIMW NPU NPOeKTUpoBaHun BIY:

- HOpMaJibHble 1 3KCTpeMasibHble TeMnepaTypHble AnanasoHbl;

- rononeq, rpag n cHer:

- BIAXXHOCTb;

- yAapbl MOJHWIA;

- CO/THEYHOE U3/TyYeHue:

- XMMUYECKN aKTUBHbIE BELLLECTBA,;

- CONEHOCTb.

11.6 OueHka ycToluUNBOCTUN A1 CENCMUYECKM ONACHbIX PainoHOB

[ns BAY cTtaHgapTHOro knacca tpeboBaHns K CeiicMUYecKol yCTONYMBOCTN He (DOPMY/IMPYIOTCA, NOTO-
My UYTO Takme CO6bITUA XapakTepHbl Wb ANS HE3HAYUTETbHOTO KONMYecTBa paioHOB B MUPO. BbinonHeHne
pacyeToB Ha ceiiCMMYecKyto YCTONYMBOCTb He TpebyeTcs A5 paiioHOB C HWU3KOW CeiCMUYECKO akTUBHOCTbIO
B COOTBETCTBMU CO CTPOMTENbHbIMU HOpMamu 1 npasunamu {1]. lns paiioHOB, rae cencMuyeckne Harpysku,
OMnMCaHHble HUXE, ABMAIOTCA KPUTUYECKUMU, AO/DKHBI ObiTh BbIMOMIHEHbI pacyeTbl, NOATBEPXAatloWwmne coxpa-
HeHue CTPYKTYPHOI LenocTHocTM B3Y npu ycnoBusix, COOTBETCTBYIOLMX Naowagke pasmelleHns. OueHky
pekomMeHAyeTCA OCHOBbIBaTb HA METOAMKE, U3/T0XKeHHOW B npunoxerun C. MNpu pacyeTax pesynbTupytoLeli
Harpyskum ceicmmyeckoe HarpyXeHue AO/DKHO 6biTb CKOMOWUHMPOBAHO C APYTMMMW CYLLECTBEHHBIMW 4YacTo
BCTpeyalLWMUCA 3KCrlyaTaunoHHbIMU Harpyskamu.

CelicMuyeckme Harpysku 3aBUCAT OT akcefieporpaMM U CMeKTPOB peakuuii, onpefesieHHbIX B CTpou-
TesIbHbIX HOpMax W1 npasunax [1].

OLEHKY CelicCMUYecKoi YCTORUYMBOCTY A0ONYCKAETCS BbINO/IHATL B COOTBETCTBUN C METOANKON, N3M0XEH-
HO HWXe.

Mpu celicMnyecknx ABNEHUSAX YCKOpeHne 3eMnun AOo/MKHO 6biTb onpefeneHo Ansa 475-neTHero nepmoga
NMOBTOPAEMOCT!.

Ceiicmnyeckasn v pabouyas Harpysku AO/MKHbI GbITb CONOCTaBeHbl. B kavecTBe paboueil Harpyskm ans
BbINOJIHEHUS AHHOTO COMOCTaB/IEHUA BblGMpaeTcs 60/bluas U3 ABYX Harpy3oK, MPUBEAEHHbIX HUXE:

a) cpefHAa Harpyska, BO3HMKaloLas B npoLecce Npou3BOACTBA 3N1EKTPOIHEPTMM 1 onpegenerHHas ans
BCEero nepuoja akcnayarauum B3Y:

b) Harpy3ka, BO3HVKalOLWas B Cllyyae aBapuinHoro oTkioyYeHns BAY. ecnm ckopocTb BeTpa B HauaslbHbIl
MOMEHT OTK/II0UYEHNA COOTBETCTBYET BE/IMUMHE HArpy3ku, ykasaHHol ANs cnyyas a).

MapumnanbHblii KOadhdULMeHT 6e30NacHOCTU NO Harpy3kam /15 BCEX HarpyXXeHHbIX 31eMEHTOB A0/MKEH
6bITb paBeH 1.0.

PacueT celficMnyeckoi Harpysku pekoMeHAyeTcs BbINOAHATb METOAOM LOMUHAHTHOW 4acToTbl; B 3TOM
cnyyae pabouvie Harpyskv HenocpeAcTBEHHO f06aBNSATCA K CEACMNYECKUM.

PacueT celficMnyecknx Harpy3ok AonyckaeTcst BbINO/HATb METOAOM CreKTpasibHO-BPEMEHHbIX Mogenei. B
3TOM C/lyyae fO/KHO BbITb PACCMOTPEHO HEOGXOAMMOE KOIMYECTBO BApUaHTOB /151 06ecneyeHns penpeseHTa-
TUBHOCTU paboyeii Harpyskun, NO/yYEHHON Kak CpefHAS BEIMUMHA /19 paccMaTpuBaeMblX NHTEPBAUIOB BPEMEHN.

Yncno TOHOB COGCTBEHHbLIX KOMebaHwit GallHW, Mcnofib3yemMoe B pacyeTe, AO/MKHO COOTBETCTBOBATb
CHwM [1]. Ecnn CHUM He ucnonb3yeTcs, TO A0/MKEH OblTb pacCCMOTPEH MOCNeA0BaTE bHbIV pA4 TOHOB C Nof-
HOW MoAa/IbHOM Maccoli 85 % oT BCell Macchl.
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Mpw BbINOTHEHUN OLLEHKW CeACMUYECKOl YCTOWUMBOCTM KOHCTPYKLUM MOXET AOMYCKATLCA TOMbKO yNpy-
ras peakuus Ui BSI3KOe paccesiHue sHeprun. BaxHo, 4Tobbl nocnefHWin napaMeTp 6bl1 OLEHEH NPaBUIbHO
4N NPYMEHEHHOTO TUNa KOHCTPYKLUMKU (OCOBEHHO ANA pelueTyaTbiX KOHCTPYKLWiA, BbINOMHEHHbIX C MOMOLLbIO
60/1TOBbIX COEAVHEHWIA).

KoHcepBaTWBHbI MeTof, BbIUMC/IEHUI U KOMOUHMPOBAHMST Harpy3okK, AeCTBYOWUX Ha GaluHo, npuse-
[eH B npunoxeHun C. TOT MeTOA HeNb3sA NCNOMb30BaTb, €C/IM NpeAnonaraeTcs, YTo celicMmyeckne Bo3gaeii-
CTBUSI NOMVUMO Harpy>eHusi 6allHN BbI30OBYT CYLLECTBEHHOE HarpyXXeHue NpoYnx KOHCTPYKLUIA.

11.7 OueHKa BAUAHUA CETU NOAK/IIOYEHUSA

Ycnosus, onpegensemble CeTbio NOAKIIOYEHNA Ha knemmax B3Y. npu pasmelleHun ee Ha npepnona-
raemoii nnowiazke, AO/MKHbI GbiTb ONpeAeneHbl A5 rapaHTUPOBaHUA COOTBETCTBUS NMPOEKTHLIM XapakTepu-
CTUKaM 3/1eKTPUYECKNX HArpy3oKk. BHellHne ycnoBus, HaknagbiBaemble CeTbio MOAKMOYEHNS, AO/MKHbI ObITb
crnegyrowmnmnls

- HOMUHa/IbHOE HanpsKeHVe U AnanasoH KosfiebaHwii, BKIKYas YCNOBUS, NpU KOTOpbIX B3Y ocTaeTcs
NOAKTIOYEHHO/OTK/TIOYEHHON OT CEeTU, HA OCHOBE YCTAHOB/IEHHOTO HOMUHAMNBHOTO AMana3oHa HanpsXXeHnus un
NPOAO/HKNTENbHOCTH;

- HOMMHa/IbHas YacToTa, AvanasoH KonebaHuii 1 TeEMNbl U3MEHEHUs, BKIKOYaA YCN0BUSA, NPy KOTOPbIX
B3Y ocTaeTcs noAkNIOYEHHON/OTKNIOYEHHON OT CETU, HA OCHOBE YCTAaHOB/IEHHOTO HOMUHANBLHOIO Anana3oHa
4acToTbl U NPOAO/HKUTENIBHOCTHY,

- aCUMMEeTPUA HanpsHKEHWIA: K3AMEHEHME COCTaBNsOWel 06paTHOW nocnefoBaTeslbHOCTM a3 no 0THO-
LLIEHWNIO K COCTaBNAOLL e NpsamMoli nocnegoBaTensHOCTH has:

- MeTo/ 3a3eM/IeHNs HelTpanu;

- MeTof 06HApPYXeHNA 1 3aluUTbl OT 3aMblKaHUS Ha 3eMI0;

- NPOCTOU, KONMYECTBO OTK/TIIOYEHMNIA OT NpUHUMAalOLLEeli CeTu B rof;

- LVK/Ibl NOBTOPHOrO aBTOMAaTNYECKOrO BKIIOUYEHUS:

- rpacouk NoTpe6aeHns peakTUBHON MOLLHOCTMY;

- NPOAO/HKUTENBHOCTb KOPOTKOTO 3aMblKaHWSA Y BENNYMHA TOKOB KOPOTKOTO 3aMblKaHUS.

- NO/IHOE CONPOTMB/IEHNE KOPOTKOro 3aMblkaHnsl Ha knemmax B3Y (dhasa—a3a, hasa—dasa—semns,
3ema—aasa):

- (hOHOBOE He/NMHEeHOoe UCKaXXeHNe HanpsXeHus ceTu:

- Ha/Mume Hecylei yactoTbl BY-cBA3M 1 ee yacToTa;

- NPOhW/Ib NAfEHUS HANPSHKEHUS B CETW, NPU KOTOPOM B3Y ocTaeTcs noAkIHOUYEHHON K ceTw;

- Tpe60oBaHUs K ynpaBAeHNio MOLLHOCTbIO.

- CKOPOCTb OTCNEXUBAHNA rpaduka Harpysku un

- Apyrne Tpe6osaHua No obecneyeHnto COBMECTUMOCTU C CETbIO.

11.8 NHXeHepHO-reonornyeckne N NHXeHepHo-reoe3nyeckne n3bicKkaHnsa

WHXeHepHble n3biCKaHWUsa A8 onpefenieHns CBOWCTB craraloLimx rpyHTOB npenonaraemoil nnowaakv
pa3smelLLeHns JO/MKHbI OCYLLECTBAATLCA KBaMMLUMPOBAHHBIM NEPCOHAIOM B COOTBETCTBUM C CYLLECTBYIO-
LWMMWU HOPMATVBHbLIMU LOKYMEHTaMW: CTPOUTE IbHBIMWU HOPMaMU 1 Npasunamu [3]. a Takxe BeJOMCTBEHHbI-
MU CTpOMTenbHbIMU HopMmamu [4], [5]. [6J.

11.9 NpoBepKa CTPYKTYPHOI LLeNOCTHOCTN BAY Ha OCHOBE faHHbIX M3MepeHus napaMeTpoB BeTpa

MpoBepka CTPYKTYPHOI LeNoCTHOCTM B3Y fomkHA 6biTb BbINOSHEHA MyTEM CPABHEHUsSI BEIMUMH napa-
MeTpOoB BETpa A/1A yyacTka pasmeLleHusi B3Y ¢ napameTpamu, MCMo/b30BaHHbIMY NPU NPOEKTUPOBaHUN BIY.

') Mpu NnpoekTMpoBaHUM B3Y MOXET BO3HWKHYTb HEOOXOAMMOCTb BbINO/IHEHUSI YC/TOBUSA COBMECTUMOCTU C CETbIo
nogknoyeHns. Tpe6oeaHUsArioCOBMEC T LUIOCTUCCE ThONOAKIHOYEHNS. OCHOBbIBaKLNeCAHA TpeboBaHNsAXCTaHa4ap TOB
P® 1 06ycnoBneHHble MeCTHbLIMU YCNIOBUSIMU, AO/XKHbI 6bITb NPeAycCMOTpPEeHbl HA CTagun NpoekTupoBaHus. MoryT
6bITb YCTAHOB/IEHbI JOMONHUTENbHbIE TPEGOBAHUSA:

- TWN. Ha3HavyeHne N mecTopacnosioxeHve BAY:

- MOWHOCTb B3Y:

- Ha/Mume, MOLHOCTb U 3HEepPronoTpebaeHne Harpysku:

- Tpebyemas cTeneHb HAAEXHOCT U 3N1EeKNNPOCHabXeHNs NoOTpebuTenell (kaTeropus aNeKTPONPUEMHNKOB):

- Hanmune 060pyA0BaHNA HYXHbIX NapaMeTpPOoB N HAAEXHOCTb ero paboThbi:

- pa3mep ywepba Nnpu HapyLeHUn 31eKTPOCHABKEHUS N HBAOO T NYCKB 3N1E€KTPO3HEPTM NOTPebnTenam, a Tak-
K€ CUCTEMHOrO yuepba 1U3-3a yxyALWeHUs pexnMoB paboTbl 3HEPre TUYECKNX CUCTEM NPU OTKa3ax 3leMeHTOB BIY.
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KpnTeprem BbiGopa B3Y ana npegnonaraemoi naoLwakm ssBnseTcs y40BNeTBOPEHNE NepeyncieHHbIM HUXe
yCNOBUAM:

- 3KCTpeMasibHas CpefHAA CKOPOCTb BeTpa C neproaom nostopseMocTy 50 fieT, nsmepeHHas Ha BbicoTe
ocu BeTpokoneca B TeyeHne 10 MUHYT Ha nnowagke, Ao/MKHa OblTb MeHbLUE BENUYUHBI Vra,, m/c 1

-noslyyeHHaa B pesynbTate U3MepeHuit Ha nnowagke yHKLMS NAOTHOCTU BepoATHocTu ana Vhub
[OMKHa 6biTb MEHbLUE, YeM MPOEKTHas BennunHa PyHKLMM NAOTHOCTM BeposATHocTM (cM. 6.3.1.1) gnsa Bcex
3HauyeHuin Vhub B MHTepsane ot 0.2¥Yre, 0 0,417

- HOpMaTuBHasA BeNMYMHa CpefHero KeafpaTtnuyeckoro OTKNOHeHWUA TypOyneHTHOCTK av M/c (CM. ypas-
HeHue (11)), nomkHa 6bITb 60MbLIE WU PaBHA BENMUYMHE, ONpeLeieHHOW ANa Nowaaki pasMeLleHns, npu-
6nm3nTensHo Ans 90%-HOro KBaHTWAA CpefHero KBagpaTUyYeckoro OTK/IOHEHUS TypOyneHTHOCTW AN BCeX
Be/IMUNH ckopocTu BeTpa Vhub B uHTepsane ot 0.2 Vielo,00.4¥Yre n

0120 +1,280, "'

Lns cnoxHoro naHawadTa oLeHka HOPMATUBHOW BEMWMYMHBLI CPESHEr0 KBaApaTUYeCcKoro OTK/OHEHUS
NpoAO/IbHON cocTaB/sAlLWen TypObyNeHTHOCTU JO/MKHA ObiTh YBENMYEHA, YTOObI y4ecTb BAUSHME TypOyneHT-
HOCTW. 0OYC/IOB/IEHHOI CNOXHbIM penbedom2*. OTKNOHEHME BO3AYLLIHOTO NOTOKa Ha noliagke A0/HKHO Co-
OTBETCTBOBATb MaKCUMasIbHOW BEMMUYMHE OTK/IOHEHNSI U3 BCEX BO3MOXHbIX /19 paccMaTpuBaemMoii naowankm
1 [O/KHO ObITb MEHbLUE, YeM onpegeneHHoe B 6.3. B ToM cnydyae, Korga OTCYTCTBYIOT AaHHble UKW pacyeTsbl
ONs OTK/IOHEHWS BO3AYLIHOrO NOTOKa Ha MoWajKke CO CAOXHbIM penbedoM, cnegyeT npefnonioxutb, YTo
BO3AYLUHbIV NOTOK BCerga napasieneH annpokcumupytolleii nnockoctu (cM. 11.2) B npegenax paccTtosiHus ot
B3Y. pasHoro 5Vhub.

MokasaTeslb CTENEeHN KPUBOI a. OMUChIBAOLLMIA pacnpeeneHne cpeiHeil cCkopocTy BeTpa No BepTuka-
NN. JOMXeH 6biTb MEHbLLE, YeM onpefeneHHbli B 6.3.1.2, n 6onblie Hyns. Ecnv gaHHble gna paccmaTtpuBa-
eMoi nnowagkm oTCYTCTBYIOT, TO pacnpefeneHve BeTpa fonyckaeTcs onpefensTb Ha OCHOBe Tonorpaduu
naowaak1 1 Knacca LLepoxoBaTocTV MOBEPXHOCTY.

CpepHas NI0THOCTb BO3A4yxa Ha niowagke Ao/HkHa 6bITb MeHbLUE onpefeneHHon AN cKkopocTeli Be-
Tpa. paBHbIX UNn npesbliwarwmx Vr. m/c (cm. 6.4.1).

CooTBeTCTBYHOLAA OLEHKa BAUSHUS a3poAvHaMUYEecKoro cfiefa MOXET ObiTb BbINOJIHEHA HAa OCHOBE
NpPOBEpKU CneaylLwero ycnoBus:

- CTaHJapTHOE OTK/IOHEHWE O, OT Be/IMYMHbI, COOTBETCTBYIOLLE MoAeN HOpMasibHOWN TypOyNeHTHOCTH,
60/bLUEe Uy paBHo oueHnBaeMomy 90 %-HOMY KBaHTWU/IIO CTaHAAPTHOIO OTK/IOHEHNUS TYpOyNeHTHOCTU (BK/HO-
Yyas TypbyneHTHOCTb OKpyXatoLlei cpefbl U aapofMHaMUyecknx cnefoB) B MHTepBasie CKOpocTel BeTpa oT
0.2 Vnfun 0,4 Unf

- UMK, KOTAa XapaKTeprcTuK/A BETPOYCTAHOBKM M3BECTHbI, Mexay 0.6 V, n Voub To ecTb:

(35)

PykoBogcTBO Ans BbluncneHus /eff npusegeHo B npunoxeHun D.

Kpome Toro, AO/MKHO ObiTb NOKA3aHO, YTO U3MEHEHWe TypOySIeHTHOCTM N0 rOpU30oHTan, 06YC/I0BEHHOE
cneumdmryeckuMmy 0CO6EHHOCTAMU NOWAAKN M3-3a 4acTUYHOrO a3pOoAMHAMUYECKOro 3aTeHeHUsi, He MpeBbl-
waeT 3CB B 6.3.2.6 nUTO 3KCTpeMasibHas BesiumHa TypOy/IeHTHOCTU Ha Nollazke, Bbi3BaHHas ee 0CO6EHHO-
CTSIMUW. BK/IOYas BANSIHWE a3poAMHAMUYECKUX CNIef0B, HE MPeBbIAET 3HAYEHWIA, YCTaHOB/IEHHbIX A8 MOAEeNn
OMT B 6.3.2.3. 517 onpefeneHus Benu4uHbl TypbyneHTHOCTM Ha naowagke, 06yCcnoBIEHHON ce 0CO6eHHOo-
CTAMW. JO/DKHBI BbITh YUTEHbI CcneumMdmnyeckne ycnoBus naowankm, Yactota NnpoxXoXaeHns aspogmHaMmnyeckmx
CnefoB Hag NoWwaakoi 1 NnaH pasMelleHns 060pyAoBaHMs Ha TeppUTOpPUM BETPO31IEKTPOCTaHLMN.

'* B KayecTBe a/ibTepHaTMBbI fOoNyckaeTcsa onpeaensaTb LeHTpanbHoe (Ha uHTepBane ocpegHeHns 3 cekyH/bl) 3Ha-
YeHune aKCTpeMasibHO CKOPOCTM BETPA Ha BbICOTE OCK BETpOKo/ieca ¢ NnepmoAoM nosTopsiemoctn 50 fieT. KoTopoe A0/HKHO
6bITb MeHbLUe, Yem \/B50, M/c.

2> BAnsHne cnoxHoro naHawadTa MoxeT 6bITb YHTEHO A0NO/THUTE TbHBIM YMHOXEHNEM Ha NoNpaBoYHbI k03 dhu-
LIMEHT. yuuTbIBaKOLW Uit 0cO6EHHOCTU TypByneHTHoro notoka CCT. onpegeneHHblii kak

A1 +(02 [0i)2*(<i3/0i)2
Cer = 1.375

rfie OTHOLEHNS OLeHNBaAEMbIX CTaH4aPTHbIX OTK/OHEHN <Vi COOTBETCTBYIOT 3HAYEHUSIM BESIMUYNH OTK/IOHEHWIA Ha ypoB-
He ocu BeTpokosieca. B ciiyyaB MOMHOro OTCYTCTBUA Aa@HHbIX O BE/IMYMHAX COCTABNAOLWMX KOMMOHEHTOB TYypOy/NeHTHO-
CTW ANA CMOXHOro naHAwadgta paccMaTpuBaeMoii naoLwagku MoryT WCNob30BaTbCs pesynbTaTbl MOAENNPOBAHUA NN
CcT=1+0. 15iC. rge ic — WHAEKC CMOXHOCTU, ONpeAesieHHbli B 11.2.
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MpumeuyaHune — ITOT NOAXOL MOXET TAKKE UCMO/Mb30BATLCA A5 OLEHKN U3MEHEHUs BE/IMUMHBI TypBY/eHT-
HOCTW BHYTPU CEKTOPA, B TOM YMC/e B KOMBUHALMN C TYpBYIEHTHOCTbIO a3poAnHammyeckoro cnega. CtaHaapTHoe oTK/o-

HeHne <T, OT O [/IOXeT 6bITb onpeneneHo Kak cpefHAAa BesindnHa Typﬁyl’leHTHOCTVI BHYTPpU paccMaTpuBaemMoro cekrtopa.

11.10 MpoBepka CTPYKTYPHOI LenocTHocTn BAY npu Bo3aeiNCcTBMY HArpy3okK, Bbl3BaHHbIX
cneymuyeckumy 0Co6eHHOCTAMU NIOWaAKN pasmelleHns

PacueTbl JOMKHBI MOKa3aTb, YTO Harpysku W Bbi3BaHHble UMK Aedopmauuun, COOTBETCTBYOLIME chne-
undryeckMM 0COGEHHOCTSM MOWAAKM pa3MelleHns U yuuTbiBaloLiMe BAWSHME OKpyXatolein cpefbl Ha
MPOYHOCTHbIE XapaKTePUCTUKN KOHCTPYKLMKN, B CPABHEHUN C XapakTepucTukamu, NpUHATLIMI NPU NPoeKTupo-
BaHUM BIY, ob6ecneunBaloT rapaHTVPOBaHHbI 3anac. BbluMcneHns A0MKHbI ObiTb BbINOIHEHbI AN U3MEHe-
HWIA NapaMeTpoB BeTpa No CpefHNM 3HauYeHUsIM CKOPOCTell BeTpa 1 ero Hanpas/eHUA U y4uTbiBaTb BO3AEN-
CTBME a3pOoANHAMMNYECcKoro cnoga u npoune akropsl.

Mpy ycnoBun OTCYTCTBUSA faHHbIX O BEIMYMHE COCTaBASAOLWMX KOMMNOHEHTOB TypOyNeHTHOCTM Ha pac-
cmaTpuBaeMoii naoLagke co CnoXHbIM penbeom, cnegyet NPUHATL BENIMUYNHBI COCTaBASIOLWMX NONEPEYHbIX
N BOCXOAALLMX CTaHAAPTHbIX OTK/IOHEHWI TypOyNeHTHOCTU paBHbIMWU, COOTBETCTBEHHO. 1,0 1 0,7 BeUYMHbI
NpoAosibHOl cocTaBNsAOLLEN.

B cnyyae BO34elCTBUS a3poAvHAMNYECKNX CNefoB LO/MKHbI ObiTb BbIMOMHEHbI pacyeTbl AN cny4Yaes
npefenbHOro U yCTaSIoCTHOTO Harpy>eHusl, nokasbliBatoLLye OTCYTCTBUE HapyLUeHNsA CTPYKTYPHOW LieN0CTHO-
ctn BIY.

[Ana pacyeTta no npegesibHOMY yCTa/loCTHOMY COCTOSIHUIO B pacyeTHoOM ciiydae MNCH 1.2 unu ana sapu-
aHTa HopMasibHOV TypOyNeHTHOCTW MOZe b CriefyeT 3aMeHUTb COOTBETCTBYIOLLE MOAE b0 TypOYyNeHTHOCTH
aspognHaMuyeckoro cnefa, Hanpumep left npusegeHHbIM B npunoxenunn D.

[Ana pacyeTta no npegenscHbiM Harpyskam B cnydasx NMCH 1.1 wan NCH 1.3, a Takke B NCH 1.5 A0/1XHbI
6bITb yUTeHbl cneuuduyeckme ycnosusa niaowagkn 6e3 yyeta BAMAHUSA adpoAnHaMUYecKnx Crnefos, npep-
CTaBJ/IeHHble COOTBETCTBYWOLWMUMU Mogenamn. HMT gns cnyyas HarpyXeHusl, COOTBETCTBYIOLLEro MosIHOMY
npeAenbHOMY COCTOSIHWIO, MOXET OblTb YCTAHOBMEHA A1 TUMUYHON Typ6YNEeHTHOCTU, BO3HMKAIOLWEN BHYTPM
KPYMHbIX BETPO3/IEKTPOCTaHLMIA, B COOTBETCTBUM C ypaBHeHveMm (D.4). npunoxexue D.

MockonbKy B c/lydyae pacyeTa no npegenbHbiM yCTasiOCTHbIM Harpyskam (npunoxexue D) leff 3aBueut ot
nokasaresns cTeneHu KpUBOi Bennepa T ANS mMaTepvana paccMaTpuBaeMoro 3fieMeHTa KOHCTPYKLMK, TO Ha-
rPy3KW. AeACTBYIOLLME HA 3/1IEMEHTbI KOHCTPYKL MW U3 APYTX MATEPUAsIOB C MHBIMY MEXaHWYEeCKUMN CBONCTBa-
MW, [O/DKHBI 6bITb NOBTOPHO BbIYNC/IEHBI UK OLEHEHbI C MOMOLLbIO COOTBETCTBYIOLLEro KoadddhuuneHTa T.

12 Co6opka, ycTaHOBKa U MOHTaxX

12.1 OCHOBHbIe NONIOXEHUA, peanm3yemMble Ha aTanax C60pKI/I, YCTaHOBKM N MOHTaxa

Hopmbl 1 TpeboBaHMsa No NPOM3BOACTBY CTPONTENbHbIX PaboT Mpu BO3BELEHNM COOPYXEHUn BAY
[LO/MKHbI O6bITb YCTAHOB/EHbI HA OCHOBE TpeboBaHWii cUCTEeMbl CTaHAapToB 6e3onacHocTH Tpyaa Poc-
cuiickoin defepauun, 3alMThl OKpYXalLlel cpefbl ¥ HACTOAWEro cTaHjapTa. [o/mKHbl 6bITb YyYTEHbI
KOHCTPYKTUBHble 0CcO6eHHOCTU B3Y. nnowagkm cTpomTenscTBa, Npou3BoAcTBa paboT Mo KOHKPeTHO-
MY COOPY>XEHUIO N KNMMaTUYeckne 0CoObeHHOCT Y TeppuTopnn CTPOUTENLCTBA.

M3rotoButens BIY fonmxeH npegocTaBUTb PyKOBOACTBO MO YCTAHOBKE, SICHO OMNMChIBallLee TpeboBa-
HMSA MO yCTaHOBKE KOHCTPyKUuMM BIY n cooTBeTCTBYylOWEro 060pyAoBaHus. YcTaHoBka B3Y gosmkHa Bbinos-
HATbCA cneunanbHO 06yYeHHbIM KBaIMULMPOBaHHbLIM NEPCOHAIOM.

TpaHcnopTUpoBaHKe. yCTaHOBKa, CO0pKa M MOHT aX A0/HKHbI NPON3BOANTbCS B COOTBETCTBUM C py-
KOBOACTBaMU. NPOEKTOM opraHusauun cTponTenscTia (MOC). npefocTaBNeHHbIMW MPOEK T NPOBLLUKOM.

BbinonHeHne C60pKVI, MOHTaxa U yCTaHOBKN A0/DKHO NPOBOAUTbBLCA B COOTBETCTBUM C NPOEKTOM
npoussogcTBa paboT (MMNP) n pa3paboTaHHON TEXHONOINMYECKO kKapTol. Bce BbINOMHEHHbIE paboThl 1
UX pe3ynbTaThbl AO/HKHbI 3aHOCUTbCA B XXYPHa BbINO/HEHHbLIX paboT, BEAEHUE N COXPaHHOCTb KOTOPOro
LOMKHbI 6bITb 06ecrneyYeHbl pyKOBOAN T €/1EM OpraHM3almm, ocyLLeCTBASIOLWENR AaHHble BUAbLI paboT.

OpraHu3auusi paboT 1 cogepxaHue NaoLajky CTpouTeNbCTBa, Ha KOTOPOoi ycTaHaBMBaeTcs obopyaoBa-
Hve BJY. fOMKHO NCKNoYaTh BO3MOXHOCTb BO3HUKHOBEHMS ONACHbIX CUTyaunid. [Jo/mkHbI ObITh Takke npegyc-
MOTPEHbI Mepbl, ob6ecneumnBaroLLme 3alnTy OT HECaHKLMOHMPOBAHHOIO A40CTYNa Ha naoLwaaxky cTpouTenbCcTBa.

MponsBoanTens paboT fO/MKEH CBOEBPEMEHHO pacno3HaBaTb M NpefoTBpalatb BO3HWKHOBEHMWE MO-
TeHUuManbHbIX oNacHocTell B npouecce paboThl.
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MepcoHas, BbIMOMHAKLWMIA paboThl MO BO3BeAeHWO BIY, A0O/KEH MCMNONb30BaTb COOTBETCTBYHLLME
CpeAcTBa 3aluThl [1a3, OpraHoB C/lyxa, rofoBbl U cneunanbHy 06yBb. Bce paboTHMKU, 3aHATbIE HA BEPXO-
nasHbix paboTax 1 B paboTax Ha BbICOTE, HAXOAACh HaZ YPOBHEM 3EM/IM UNN BOAbI, AO/MKHbI ObITh Clieynanb-
HO 06yYeHbl 1 aTTecToBaHbl A4/15 BbINOSIHEHWUS AaHHBIX PaboT 1 [O/MKHBI UCNONb30BaTh PEMHM 6€30NacHOCTH,
ycTpolicTBa 6e30MacHOCTY A/151 BbIMOSIHEHUSI BEPXO/A3HbIX paboT, npoune npucnocobsieHns u npubopbl 6es-
onacHocTV B COOTBETCTBUM C npasunamu [7].

Bo Bpems BbINOMHEHUS N06LIX paboT Ha BAY Ans npefoTBpaLLeHUs TpaBMUMpoBaHus nagawmmm npea-
MeTamu 3anpeLLaeTCcs HaXOXAeHNe NloAel B ONacHO 30He Ha 3eM/ie y oCHoBaHus B3Y. HavMeHbLLii pasvep
pagnyca onacHoli 30Hbl paBeH 1/3 BbICOT bl YPOBHSA MPOM3BOACTBa paboT. Pa3paboTunk, Ucxonsa N3 0Co6eHHO-
CTel (hyHKUMOHNMPOBAHMSA 1 3KCnyaTaumm o60pyoBaHNs, BNpaBe Yy TOYHUTb pasmMepbl ONacHol 30HbI B6M3K
B3Y 1 npoyero o6opyoBaHNs B COOTBETCTBUN C TPeObOBaAHUSAMY CTPOUTE/bHbLIX HOPM Y Npasun [8].

Bce o6opyaoBaHue AO/MKHO COAEepXaTbCs B MCNPABHOM COCTOSIHUM UM COOTBETCTBOBATb BbIMO/IHEHUIO
Tpebyembix 3aday. KpaHbl, nebegku, npoyee nofgbeMHoOe 060pyAoBaHMe 1 ero 3/1IEMEHTbI, BKIOYas Bce Tpo-
Cbl, CTPONMbI, KaHaTbl, KPKOKM 1 NMpoYne yCTPoiiCcTBa, HEOOX0AMMbIE A/1S1 BbINOMHEHMS 6€30MacHOro nogbema u
BO3BEAEHUS, AO/MKHbI COOTBETCTBOBATb HOpMaM TEXHUYECKOol 6e30MacHOCTV U NpeabaBASEMbIM K HAM Tex-
HUYECKUM W TEXHOMIOTUYECKUM TpeboBaHNAM (BO3MOXHOCTb NMOAbEMA U YCTAHOBKN 3/1EMEHTOB KOHCTPYKLUK
Ha 3aAaHHoli BbicOTe). Bce nogbemMHoe 060pyAoOBaHMe M ero 3/IEMEHTbI: TPOChI, KaHaTbl, CTPOMbl, KPHOKN —
[O/MKHbI BbITh MCNbITAHbI M UMETb cepTudnkaTbl 6e30nacHOCTy.

O6opyaoBaHne BAY A0/KHO 6bITb CMOHTUPOBAHO B COOTBETCTBUM C PEKOMEHaLUAMY NPON3BOANTENS.
[omkHa 6bITb BbINOSIHEHA NPOBepka NpaBUbHOCTM PaboTbl CUCTEMbl CMas3ky 1 NpefnyckoBoe OCBUAETe lb-
CTBOBaHMe BCEX 3/1EMEHTOB KOHCTPYKLUUN.

Mpu Bo3BeaeHUM BI3Y A0MKHbI 6bITb NPUHATHI 0COGbIE Mepbl NMPEAOCTOPOXHOCTU B C/lyYae BO3HUKHO-
BEHWSI 3KCTPEMasIbHbIX CUTyaUuii, Takux Kak rpaf, rposa, CU/bHbIl BETEpP, 3eMETpACEHMe, 06neAeHeHe 1
npouyve aHasornyHblie cobbITUS.

CooTBeTCTBYOLMNE MePbl J0/MKHbI OblTb MPUHATBI, YTOObI N36eXaTb BO3HUKHOBEHUS MONEPEYHbIX Kone-
6aHunii B BO3BEEHHON HGallHe BIY (6e3 ycTaHOB/IEHHON rOHAO0/bI) NPU BO3AENCTBUN KPUTUYECKUX CKOPOCTEA
BeTpa u TypbyneHTHOCTU. [laHHble KpUTUYECKNe CKOPOCTU BETpa M Mepbl NPefOoCTOPOXHOCTU AO/KHbI ObiTb
yKasaHbl B pPYKOBO/ZCTBE MO YCTaHOBKE.

12.2 NMnaHupoBaHue paboT No cb6opke, MOHTaXy M ycTaHOBKe BIY

Cb6opka, MOHTax, ycTaHoBKa BAY 1 KomnnekTylowero o60pyA0BaHna AOKHbI OblTb BbIMOSIHEHbI B CO-
OTBETCTBWM C NMJ1aHaMW NPOBeAeHUst paboT 418 rapaHTUM COOTBETCTBUSA CUCTEME CTaHAapToB 6e30MacHoCTU
TpyAa.

PyKoBOZCTBO MO CTPOUTE/NILCTBY, MOHTaXY M YCTAHOBKE [O/IKHO COfepXarThb:

- HOpMbl 6€30NacHOCTN NPU NPOBEAEHUN 3eMNIAHBIX paboT:

- noapo6Hble YepTexun 1 cneyudukaummn, obecneymsaioLle BbiNONHeHWe paboT M NnaH ocyliecTsne-
HMA KOHTPONS,

- onucaHue TexXHONOrMK, obecneunBatoLLeil HafeXHoe 1 KaueCcTBEHHOE BbINMOMHEHNS 3aknafHbIX feTa-
nei, Taknx Kak kapkacbl, 60NTbl, AKOPS 1 apmatypa,;

- cTaHdapTbl ¥ HOPMbI AN MPOM3BOACTBA GETOHHbIX CMECeN, UX TPaHCMNOPTUPOBKN, B3ATUA KOHTPO/Ib-
HbIX 06pa3L,0B 1 aHaNN30B, 3a/IMBKU, OTAENKMN, YKIaAKN U30NALMUNK;

- HOPMbI 6€30MacHOCTM NPU NPOBEAEHUN B3PbIBHLIX PaboT;

- nopsagok npomssoacTea paboT (MMNP) no ycTaHOBKE 3N1€MEHTOB KOHCTPYKUMM GalHu (MauTbl) 1 ane-
MEHTOB KpenyeHus.

12.3 TpeboBaHUA K naowanke B npoLecce yctaHoBkM o6opygosaHus By

OpraHu3aumsi paboT 1 cofepxaHne CTPOMTESbHOW NOWAaAKM, Ha KOTOPOIi ycTaHaBMBaeTcs 060pyao-
BaHne BAY. fO/MKHbI UCK/THOUATH BO3MOXHOCTb BO3HUKHOBEHWSI OMACHbIX CUTYaLUiA.

12.4 flocTaBka o6opygoBaHua B3y

MpoeKTNPOBLLVK KPyNHOrabapnTHOro 060pyf0BaHNs AO/MKEH pa3paboTaTb UHCT PYKLMIO MO T PaHC-
nopTupoBaHuo. TpeboBaHA K TpaHCNOpTUPOBKE KPYNHOrabapuTHbIX FPY30B A0/KHbI O6bITb OCHOBaHbI Ha
npaBunax fOpoXHOro ABmxeHns Poccuiickoli ®epepaummn. FOCT 15846 n TOCT 26653.

PaboTbl No gocTaBke o60pyAoBaHNA Ha NIOWAAKY AO/DKHBI BbINONHATLCSA C y4eToM TpeboBaHuli 6es-
0NacHOCTW 1 y4yuUTbIBaTbL CneayloLlee.
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- BbIMOJIHEHWE OTPaXAEHWNI U CONPOBOXAEHUS;

- COCTOSIHME U BUJ, [JOPOXHOTO MOKPbITUS;

- LUMPUHY JOPOTU U NPOCBET;

- HECyLLY0 CNMOCOGHOCTL AOPOXHOTO MOKPLITUS U TPYHTA;

- NepeMelleHne 06opyLoBaHUa B NpeAenax CTPOUTeIbHONM NioLaaKu.

12.5 MapameTpbl OKpyXatlLiei cpeabl

B npouecce Bo3BeAEHNS A0/KHbI ObITb BblAEpXaHbl yKa3aHHble NPOEKTUPOBLLMKOM MakcUMasbHO f0-
nycTUMble BeNNUMHbI (haKTOPOB OKpyxawwei cpegpl. Jo/mkHbl 6biTb NMPUHSATHI BO BHUMaHWe creayrouine
hakTopbl:

- CKOPOCTb BETPA,;

- CHeronag v ronones;

- TeMnepartypa oKpyxatlLlei cpeabl;

- npegenbHasi 4anbHOCTb BUAUMOCTH;

- necyaHyo 6ypto;

- rposy;

-00XAb.

12.6 lokymeHTauus

MpoekTNPOBLUUK 060PYL0BAHUS JO/MKEH 06ECneunTb Hamune Heob6XoaMMbIX YepTexel, cneunduka-
UUA M UHCTPYKUMWIA AN BbINOHEHNSA COOPOYHbIX, MOHT@XHbIX, MOABLEMHbIX, TPAHCMOPTHBLIX U CTPOUTENbHbIX
paboT. Buabl 1 KOMNAEKTHOCT b KOHCT PYKTOPCKMUX LOKYMEHT OB AO/MKHbI COOTBeTCTBOBaThL NOCT 2.102.

B cootBeTcTBUM ¢ TOCT P 51991 fokyMeHTaLuMa AO/MKHA coAepXaTb MHopMaLnio 0 BCeX A0NYCTUMbIX
Harpyskax Ha o6opygoBaHve Mpy BbINOSIHEHUY MEepPeYNC/IeHHbIX Bbilwe paboT. [Jo/mkHbl ObiTb yYKkasaHbl Beca
BCEX COOPOYUHBIX eAMHNL,, 0603HaYEHbI TOYKN NOgbEMA, NPUBELEHO ONMCaHMe TEXHOMOMMN TPaHCNOPTUPOBKM,
noAbema, yCTaHOBKM U MOHTaxa 060pyaoBaHus. B KOoMNAekT 060pyoBaHMA AOMKHbI BXOAUTL cneynanbHble
yCTpOiCcTBa 1 NprcnocobsieHns, npeaHasHavyeHHble 4715 BbINO/THEHWSA AaHHbIX BUAOB paboT.

MpoekTNpOoBLUNK 060PYyA0BaAHNA [O/IKEH NPefoCTaBUTb PYKOBOACTBO A1 BbIMO/IHEHUSA CTPOUTESbHbIX
paboT, yCTaHOBKM, MOHTaXa 1 AeMOHTaxa, KOTOpoe AO/MKHO COAepXaTb; ONMCaHMe METOAUKN BbIMOMHEHUS
BCEX BNAOB paboT, MHCTPYKLUW, B TOM YMC/IE€ UHCTPYKLUIO MO BbIMO/IHEHUIO NOABEMHO-TPAHCMOPTHBIX paboT,
TeXHUYeCKue yCcnoBus, ynakoBoyHble, MOHTaXHble, KOMNOHOBOYHbIE N COOPOYHbIE YEPTEXN.

PykoBofcTBa (MHCTPYKUUN) ANA OCYLLECTBeHUS TPaHCNopTUPOBKN, NPOEKT bl OpraHmsauumn cTpo-
UTeNbCTBa. yCTaHOBK/, COOPKM, MOHT axa, Hanafku, nopsaka BBoja B 3kcnnyaTauuto BOY fomkHbl 6b1Tb
pa3paboTaHbl NPOEKTMNPOBLLMKOM Ha OCHOBE NAacrnopTOB TEXHUYECKUX n3genuii. PykosoacTBa (MHCTPYK-
uum). MOC un MNP gomkHbl BXOAWTH B KOMMNAEKT NOCTaBkvu 06opynoBaHus BIY.

MoHTaxHas cxema cucTembl B3Y gomxHa 6bITh NpeAcTasneHa B pa3jene pykoBoACTBa No ycTa-
HOBKE M MOHTaxy. MOHTaXHasi CXxeMa 3N1eKT pU4eckux CoOeJUHEHN fo/MKHa coaepXaThb nHdopmMauumo, Ao-
CTaTOYHY A/15 BbINOSIHEHUSA MOH T @Xa MCN0/Ib30BaHHOI0 0 Te4eCTBEHHOI0 M MMNOPTHOro 060pyf0BaHUS.

WHCTpyKUMa Ans BbINONHEHNSA NOABEMHO-TPAHCNOP T HbIX paboT A0/MKHa cogepXaTb:

- npefenbHble 3HaYeHUs KNMMaTUu4yecknx napame TpoB /15 BbINOIHEHUA paboT:

- TpeboBaHus K KpaHawm, nebegkam 1 npoyemMy NOALEMHOMY U T PaHCNOPTHOMY 060py0BaHNIO0, B TOM
yucne Ko BCeM CTponaM, KpokaMm 1 pyruM MHCTPYMeHTaMm, Tpebyowumcs ans 6e3onacHoro nogbemMa:

- YyepTexwu, CXembl CTPOMNOBKU CO cneyuanbHbIMU NPUCNOCO6NEHNAMU € YKa3aHeM TOo4YeK AN CTPo-
NOBKW.

Ha nogHumaembIx y3nax u ge Tansx 4o/HKHbl 6bITh YeTKO 0603HaYeHbl TOUYKN A4/ CTPONOBKU.

B nHCTPpyKunn fJomkHa 6bITb NpMBeAeHa TEeXHON0rMsa yCTaHOBKM M AaHO yKasaHue Nno MCrnosb3oBa-
HUI0 KOHKPE T HbIX MHCTPYMEHTOB, OCHAaCcTKW, NpUcnocobseHnii n npuéopos, Tpebyembix Ans 6e3onacHoi
yCTaHOBKM.

12.7 MNepemeleHne 060pyf0BaHNS U XpaHEHNe

MepemMelleHre ¥ TPAHCMOPTUPOBAHWE KOMMMEKTyoWero o60pyaoBaHns BY B npegenax nioLagku
[O/MKHbI OCYLLECTBASATLCA C MOJHBIM COGMI0AeHNeM TpeGoBaHuii K 060pyJ0BaHUI0 1 TEXHOIOMUM, YCTaHOB-
JIEHHBIX NpoM3BOAUTENIeM 060PYA0BaHUS.

Mpn ycTaHoBKe B3Y B XO/IMUCTOW MECTHOCTU BCe TshKesioe 060pYA0BaHME U 3M1eMEHTbl KOHCTPYKLMM
B3Y. ycTaHaB/MBaeMble Ha MoWaake, UMeoLLel YKIOH, AOMKHbI GbITb 3aIMKCHPOBAaHbLI OT CAMOMNPOU3BO/Ib-
HOTO MepemeLLeHust.
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Bce npoMexyTouHble C60POYHbIE ONEpaLuy PEKOMEHAYETCS BbIMO/HATL HA M/oWajkax COOTBETCTBYHO-
Lero pasmepa, pacrnosioKeHHbIX HUXe NoLWaaki ycTaHoBku B3Y. Bee Tsxenoe 060pyaoBaHue fOMKHO BbiTh
HafleXHO 3aKpPensIeHO B YCTONUYNBOM MOSIOXEHUW.

UToGbl MPeaoTBpaTUTL PUCK MOBPEXAEHUS NIONACTEN, TOHAOMbI, NETKUX PELIEeTYATbIX KOHCTPYKLUA 1
npounx asapoAMHaAMUYECKUX 3/IEMEHTOB KOHCTPYKUMM B3Y BcneacTsue BO3AENCTBUS BETPA, HALMEXWUT Bbl-
NOJSIHUTL X PUKCALMI0 C MOMOLLLI0 KAHATOB, CTOEK U FPYHTOBBIX SIKOPEVi.

12.8 CneynanbHble NPUCNOCOGIEHUS, TAKENAX, PACTSKKM

C uenbio obecneyeHns HagexHol 1 6e30nacHoi C60pPKM N MOHTaXa A0/MKHbI MCNOb30BaTbCA paspabo-
TaHHble nNpou3soanTenieM obopyfosBaHns BIY ycTpoiicTBa U NpUCNocob/eHns: cneunasnbHble UHCTPYMEHTSI,
3aXMNMbl 1 huKcaTopbl.

12.9 Cb6opka B3y

C6opka 06opyfoBaHust BY fo/xHa 6biTb NPOM3BEAEHA B COOTBETCTBUM C PEKOMEHAALMAMMN NPOU3BO-
autens. Mepeg nyckoMm Ao/mKHA 6bITb MPOBEPEHA MPABUILHOCTb PAaGOTbl CUCTEMbI CMA3KM 1 NPeanyCcKoBoe
OCBUAETE/IbCTBOBAHNE BCEX 3/IEMEHTOB KOHCTPYKLMN.

12.10 MoHTax B3y

MoHTax 060pyf0BaHNsA [O/MKEH OCYLLECTBNATLCS OpraHusaumei, cepTuULMpPOBaHHONA No aToMy BUay
fesiTeNIbHOCTU.

B npouecce ycTaHOBKM M MOHTaxa /1060l 31eMeHT 3/1eKTpUYeckoli cucteMbl BAY He A0MKEH Haxo-
AUTLCS MOA HaNPsHKEHWEM 3a UCK/TIOUYEHUEeM TexX C/lydaeB, Korga 3To Heo6X0AKMMO MO YC/OBUSIM TEXHOMOMMK
MOHTaXa, NpeycMOTPeHHO! pa3paboTuMkoMm. B 3TOM cnydyae nogauya nNuTaHus Ha 060pyfoBaHue A0MXHA
6bITb NPOBe/ileHa B COOTBETCTBUU C TEXHOJIOTVEN, pa3paboTaHHOi, 0hOpMIIEHHOI B MMCbMEHHOM BUE U Npe-
[OCTaB/IEHHOW pa3paboTyMKOM.

Bce 3/1eMeHTbl KOHCTPYKLMK, CamMOnpoV3BO/IbHOE [BUXEHWE KOTOPLIX (BpallaTenbHoe wuav nocTyna-
TeNbHOE) SIBNSIETCS NOTEHLUMA/IbHBIM UCTOYHUKOM OMACHOCTU, B MPOLECCe MOHTaXa A0/KHbI GbiTb 3akpene-
Hbl TaK. YTOGbI CAeNaTh CaMONPON3BO/ILHOE ABUKEHNE HEBO3MOXHbIM.

12.11 KpenexHble coefnHeHnsa

Pe3b60Bble KpenexHble U34eNns U NpoUne CoeAVHEeHNs U YCTPOCTBA J0/IKHbI 6bITb YCTAHOB/IEHBI C CO-
6/110IeHMEeM PEKOMEH/IYEeMbIX MPOU3BOAUTENEM UHCTPYKLINIA 415 BbINO/IHEHUSI KOHTPOIMPYEMbIX COEAUHEHWIA.
CoepviHeHnsi, 0603HaUYeHHble Kak OTBETCTBEHHbIE, A0/KHbI 6bITh BbINOHEHBI C CO6/0AEHNEeM BceX TpeGoBa-
HUWii NPOM3BOANTENS: JO/IKEH ObITh BbINOMIHEH KOHTPO/Ib YCUNI 3aTSXXKM U COG/II0AEHbI Npoune TpeboBaHus,
npeabsiBisiemMble K COeMHEHUAM Takoro Tuna.

[0/MKHO 6bITb MPOBeAeHo o6cnefoBaHne ANa NOATBEPKAEHNS:

- PaBU/IbHOCTU CGOPKM BCEX MEXAHU3MOB W 3/1IEMEHTOB KOHCTPYKUMWU, COEAMHEHWUI, KpenneHnsl pac-
TSXEK. TPOCOB, BUHTOBbIX CTSXEK, MOHTAXHbLIX MaUT M NPOUMX YCTPOIICTB;

- Haf/lexatllero npucoeavHeHnsl NoAbLEMHbIX YCTPOICTB ANs obecneueHns Tpe6oBaHWii 6e3onacHoCTH
NoAbEMHbIX paGoT.

12.12 MogbeMHO-TpaHCNOPTHOE 06opyaOBaHne

KpaHbl, ne6efku u npouee NogbLEMHOE W TpaHCNopTHoe o6opyfoBaHve, BKIOYAs KPHOKU, TPOChI,
CTPOrbl, AO/HKHO COOTBETCTBOBATH HOPMaM 6€30MacHOCT M NP BbINOHEHNUMN MOABEMHO-T PAHCMOP T HbIX
pa6oT B cooTBeTCcTBUN c TOCT 12.3.009 1 FTOCT 12.3.002.

MpPOeKTUPOBLLMK AOMKEH pa3paboTaTb TPeGoBaHWs K NOoAbeMHO-TPAHCNOPTHOMY 060pYA0BaHMIO, Bbl-
MOJIHEHUIO NMOTPY30YHO-PA3IPY30UHbLIX M TPAHCMOPTHBLIX Pa6oT ANs KPYNHOrabapuTHLIX y3/10B 1 geTaneii BY.

BbINo/sHeHMe MOrpy304HO-Pa3rpy30UHbIX onepauuii u TpaHcnopTMpoBaHue 060pyaoBaHMs BeTpoarpe-
ratoB B MPOLECCe YCTaHOBKM U MOHTaXa [O/DKHO BbIMOMHATLCS 060pYA0OBaHWEM, NpeAHa3HAUYeHHbIM A5
BbINO/IHEHUSA AAHHOTO BMAA PaboT B COOTBETCTBMM C TPE6OBaHUAMU PYKOBOACTBA, pa3paGoTaHHOIO Npous-
BOAWTENeM. TexXHOM0rsa BbINOSHEHNSI PABOT A0/MKHA COOTBETCTBOBATL NPAKTUYECKUM PEeKOMEeHAaLMAM Npo-
u3BoAUTENS.

Mpu BLIMNOSIHEHUWU NMOLBEMA Y MOHTAXA /IONACTEl, FTOHAO/, MPOYEro aspoaMHAMUYECKOT0 060pYA0BAHMS
U NEerkux pelueTyatbiX KOHCTPYKUUIA A0MKHO 6biTh NPEfyCMOTPEHO CTPaxoBaHWe C NMOMOLLbIO TakeakHbIX
CTpOM, KaHaToB, NMOAMOPOK U FPYHTOBLIX SKOPEVi.
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MepcoHan, 3aHATbIi Ha BbINOIHEHWM NOLBEMHO-TPAHCMOPTHBIX, CTPOUTENbHbIX, MOHTaXHbIX PaboT,
[OMKeH 6bITb 06ecrneyeH COOTBETCTBYIOLMMY CpeAcTBamMM NMYHOW 6e30nacHOCTY 1 3almnTbl. MUHUMabHbIE
CpefCcTBa JIMYHONM 3alWTbl AO/MKHBI NpejycMaTpuBaTth 3awuTy 1a3. Hor. OpraHoB C/iyxa W rofioBbl B COOT-
BeTCTBUN C Nnpasunamm [7].

13 BBOA B aKcnayaTauuto, akcnayatauua n texHuyeckoe o6CnyxumeaHue

13.1 OcHOBHbIe MON0XEeHUs, peann3yemble Ha 3Tanax BBoA4a B 3KCn/yatauunto, akcnayartaynm n
npu TeXHUYECKOM 06CnyXuBaHun

Mpu BBOAE BIY B akcnnyaTauuio AOMKHbI OblThb NpoBeAeHbl NPUEMO-CAAT CHHbIB UCMbITaHnsa 060-
pypoBaHus B cooTsBeTCcTBUN c TOCT P 50571.16.

B pykoBoacTBe MO aKcnyataunm n TEXHUYECKOMY 06CIYXMBaHWIO JO/MKHbI OblTb NOAPOBGHO N3N0XKEHBI
onepauun no BBOAY B 3KCNayaTaLuio, SKCnayatauun, TEXHUYECKMM OCMOTpaM M TEXHUYECKOMY 06CnyXuBa-
HUIo BAY ¢ cobnofeHnem HopM cUCTEMbI CTaHAapToB 6e30nacHoOCTU Tpyaa.

Bce y3nbl 1 aneMeHTbl KOHCTPYKUMM BAY Ao/mkHbI ObiTb CHabXeHbl cneunanbHbiM 060pyfoBaHNeEM,
obecneyvBaloWwmnm 6e3onacHblli 4OCTYN K HUM 415 BbINOMIHEHWS OCMOTPOB M TEXHUYECKOTO 06CYXMBaHUSA.

TpeboBaHua pasgena 10 Takke OTHOCATCA K 3/1IEKTPUYECKOMY U3MepUTeNIbHOMY 060pyoBaHuio, Bpe-
MEHHO YCTaHOB/IEHHOMY Ha BOY ansa BbINONHEHUS N3MepeHWiA.

O6cnyxuBaloLWnii NnepcoHasn Npu BbINO/HEHUN PaboT, CBA3aHHbIX C 06CAYXMBaHWEM W 3KcnnyaTauuei
B3Y. gomkeH Mcnosib3oBaTh COOTBETCTBYIOLME PEKOMEHAOBaHHbIE CPEACTBA 3allUThl OPraHOB 3pPeHus, Cy-
Xa. cneyunanbHyo 06yBb 1 rO10BHbIE YOOPbI. BeCcb nepcoHan, BbINOMHAOWMI BepxonasHble paboTbl 1 paboThbl
Ha BbICOTE, B TOM uYuMC/ie Haj, NOBEPXHOCTbIO BOApI!, JO/MKEH ObiTb 06yYeH A5 BbINOJHEHNSA AAaHHbIX BUAOB
paboT. B npouecce BbINO/IHEHUA MEpPeyuncsieHHbIX BUAO0B paboT nepcoHas JO/HKEH UCMONb30BaTb COOTBET-
CTBYlOLLME NPVBA3HbIE PEMHU UK ApPYrue yCcTpoiicTBa 6€30MacHoCTy.

B cnyyae BbinonHeHUSA paboT Hagj NOBEPXHOCTLIO BOAbl HEOOX0AMMO NpedyCMOTpeTh NaaByyMe cnaca-
TesfbHble cpefcTBa.

13.2 O6wume Tpe6oBaHUSA 418 OCYLW,ECTB/IEHNA 6G€30MacHO 3KcnayaTayum, NnpoBeeHus
OCMOTPOB U TEXHUYECKOTO 06CnyXunBaHusa By

YnpaBeneHne npoLeccoM HopMasbHOl akcnayaTauuy BY 4OMKHO OCYLLECTBNAATLCA ONepaTUBHbLIM nep-
COHaJIOM. PacnoNOXeHHbIM Ha YpoBHe 3emnu. [lo/xHa 6bITb 06ecneyeHa BO3MOXHOCTb BbINO/IHEHNSA onpeje-
NEeHHOW. MeCTHOW, Py4YHOI KOPpeKLUWU yCTaBOK aBTOMATUYECKOW CUCTEeMbI/CUCTEMbI AUCTAHLMOHHOIO ynpas-
neHns.

BbisiBNeHHbIe 0TKa3bl, KOTOPbIEe SABASIOTCA MO OTHOLWEHWIO K BOY BHELWHWMUN 1 HE ABASIOTCA KPUTUYECKU-
My Ans 6e3onacHoOCTW, Tuna NoTepy U BOCCTAHOB/IEHWNA 3M1EKTPUYECKON HAarpysku, AO/KHbI f0NYyCKaTb aBTo-
MaTuyeckunii Bo3BpaT K HOPMasIbHOW aKCnyaTauuy noc/e 3aBepllieHns LyKIa BbIKIYEHUS.

OrpaxaeHus, npefycMOTpPeHHble AN1A 3alWTbl NepcoHana oT C/y4YaliHOro KOHTakTa C NOoABMXHBLIMU U
BpaLlaloLLMMUCS 31eMeHTaMN KOHCTPYKLMK, KOTOpblE B MpoLecce aKcnayataumn nogsiexar 4actomMy OCMO-
TPy. AONycKaeTca BbINOHATL NOABWKHBIMU/CbEMHbIMU. OrpaXKAeHNs NOABWXHbIX N BPaLLQIOLLMXCA d1eMeH-
TOB KOHCTPYKL MK, OCMaTpnBaeMbiX peaKo, AO/MKHbI ObiTb HAAEXHO 3aKpenseHsbl.

OrpaxzeHusi, 3alUNTHbIE KOXYXU, 3aKpbIBAOLLME HAPYXHbIE ABMXYLLMECS Yac TV TPaHCMUCCUA, Inek-
TPoo60opyAOBaHUS. [O/MKHBI COOTBETCTBOBaTb TpebosaHuam FTOCT 12.2.003.

OrpaxaeHns AO/KHbI:

- 6bITb NPOYHOI KOHCTPYKLWK;

- He gomnycKaTtb /Ierkoro NPOHMKHOBEHNS;

- 110 BO3MOXHOCTUN NO3BO/IATH BbINO/IHATL TEXHUYECKOE 06CNyXMBaHNe 6e3 femMoHTaxa.

Mpu NPOEKTMPOBaHUW A0/KHbI ObITb NPeAyCMOTPEHbl YCTpOoiicTBa, oGecneynBalolme BO3MOXHOCTb
NOAKMNIOYEHUS ANArHOCTUYECKOro 060pYA0BaHUS.

[na obecneyeHns rapaHTuii 6e30NacHOCTN 06CNYXMBAKOLLErO M PEMOHTHOTO NepcoHana B KOHCTPYKLMK
B3Y f0mxHbl 6bITb NPefyCMOTPEHbI;

- 6e3onacHble NpoxoApl, NyT focTyna u pabouve mecTa A8 OCMOTPa W N1aHOBOrO TEXHWYECKoro 06-
CNYXVBaHUS;

- COOTBETCTBYHOLLME CPeACTBa 3aliuTbl NepcoHana oT C/yYaiHOro KOHTakTa ¢ BpaljarLwumMmncs v asu-
XYLLMMUCA YaCTAMU MaLUVH U KOHCTPYKLWIA;
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-cpeacTBa o6ecnedeHns 6e30nacHOr0 (PyHKLUMOHMPOBAHMA WU 3KCMyaTauum cnacartesibHbIX TPOCOB,
NPUBA3HbIX PEMHE 6e30NacHOCTN UK APYrMX PeKoMeH0BaHHbIX YCTPONCTB 6€30MacHOCTU NpU BbINOHe-
HMN BEPXONasHbix paboT 1 paboT Ha BbICOTE;

- ycTpoiicTBa 6/10KMPOBKM BpaLLEeHWs BETPOKO/Ieca, MexaHn3ma opueHTauun Ha BeTep, MexaHusma no-
BOpOTa flonacteii Ha nepuog 06CcnyxmBaHUsa B COOTBETCTBMMU C peXxuMamy BeTpa U NPOEKTHbIMU CUTyaLusaMu,
onpegenexHbiMu B NMCH 8.1. a Takke ycTpoiicTBa ANna 6e30nacHoi pa3b1oK1pPoBKY;

- CUTHaNbHble 3HaKW U 3Hakn 6e3onacHocTy B cooTBeTCcTBUM ¢ TOCT P 12.4.026:

- 3N1IEMEHTbI 4719 OCYLLECTB/IEHNS 3aLLMTHOIO 3a3eM/IeHNS MeTalIMyecknx HeTOKOBeayLMUX YacTen ns-
Jenus. KoTopble MOryT 0Ka3aTbCa NoA HanpshkeHnem (Mpy HapyweHUn M30N5umMmn pexuma paboTbl n3genvs);

- yCTpolicTBa COOTBETCTBYHOLLEN NOXapHO 6e30nacHoOCTy;

- aBapuiiHbIii 3anacHoii BbIXOZ W3 TOHAOSbI.

O6cnyxmBaLWnii 1 PEMOHTHbIA NepcoHan, HaxoAsALWMACS B 3aKpbITbIX NPOCTPaHCTBax (Hanpuvep, cTy-
nuua (BTy/Ka) BeTpokosieca. IonacTtb), AO/MKEH ObITb obecneyeH cpeAcTBamMn MHAMBUAYaNbHON 6e3onacHo-
CTW, rapaHTUpPYLWMMN He3aMeanTelbHoe MHAOPMMPOBAHUE /UL, OCYLLECTBASIOWMX CTPAaxXoBKy, B C/yvae
BO3HUKHOBEHWMW OMAacHOl cuTyauun, 1 HesameaMTeNbHOro Hayana cnacaresibHbIX paborT.

13.3 WHCTpyKUMn no BBOAY B 3Kcnnyartayuio

Mpon3soguTens 060pyA0BaHNS AO/MKEH NPefoCTaBUTb MHCTPYKLMM MO BBOAY B aKCMyaTauuio.

13.3.1 MoaknyeHne K cetn

MoakntoyeHve obopyAoBaHna BJIY K anekTpuyeckoi ceTv M ero HavasbHOW 3anMTKM TOKOM AO/MKHO
6bITb NPOM3BEAEHO B COOTBETCTBUM C MHCTPYKUMEN NO NOPSAAKY NOAKN0YEHUS 060pyA0BaHNs, NpefocTaB/eH-
HOI nMpou3BoguTenem, n NOABEPrHyTO NPUEMO-CAATOUHBIM UCNbITAHUSAM.

13.3.2 VicnblTaHnsa Npu BBOAE B 3KcCnayaTtauuio

Mocne ycTaHOBKM U MOHTaxa obopyfosaHne BIOY f0/MKHO ObiTb NOABEPrHYTO UCMbITAHUAM ANA NOA-
TBEPXEHUSA COOTBETCTBMS NMPOEKTHLIM NapaMeTpam 6e30nacHoi paboTbl € 3a4aHHbIMU IKCNyaTaLMOHHbIMU
napameTpamu Bcex NpubopoB v YCTPOWCTB, CUCTEM YNpaB/eHUs 1 3awWuTbl. VIcNbITaHMsa A0MKHbI MPOBOAUTL-
CA B COOTBETCTBMM C MeToAMKamu, PEKOMeHAO0BaHHbIMW Npov3BoanTenem. MepeyeHb 06a3aTeIbHOr0 MUHK-
MasibHOr0 KonmyecTsa npoBepsieMblxX yHKUNIA BOY npuBeaeH Huxe;

- HafleXXHOe BK/II0YEHUE;

- HafleXXHOe BbIK/TIOYEHNe.

- 6esonacHoe aBapuitHoe OTK/IOYEHNE;

- 6e3onacHoe aBapuiiHoe OTK/I0YeHMe NPY NPEeBbILLEHWN CKOPOCTY BeTpa WK Ha OCHOBE ero foCcToBep-
HOro MOJle/IMPOBaHNS;

- NpoBepKa NPaBW/IbHOCTU PYHKLMOHMPOBAHWSA CUCTEMbI 3aLUUThI.

13.3.3 lokymeHTMpOBaHue npoueayp no BBoAy B 3Kcnyartayuio

OnwvcaHve ucnblITaHwuii, npoueayp No BBOAY B akcrnnyaTauuio, perynupoBaHunio napaMme TPoB U Nosy-
YeHHble pe3y/ibTaTbl A0/MKHbI 6bITb BHECEHbI B XypHan «BBOJ B 3KCMyaTauuio».

13.3.4 [lelicTBMSs nocne BBOAA B aKCMyaTauuto

Mocne 3aBepLueHNs onepauuii No BBOAY B 3KCNyaTaLuto fO/MKHbI 6bITb BbINOMHEHbI paboTsl, Npeanu-
CaHHble NPoM3BOAUTENIEM /1A Nepuoga «0bKaTkn» WM «npupaboTku».

B 06sa3aTenbHbIiA, HO He OrpaHUYeHHbIN, nepeyeHb paboT BXOAAT;

- MpoBepKa 1 3aTsHKKa KpenexHbIX U3aenui.

- 3aMeHa CMasblBatoLLMX XNAKOCTEN;

- npoBepka feTasneli 1 y310B Ha NpeAMeT X NPaBUbHOW YCTAHOBKM Y PYHKLMOHNPOBAHUS;

- KOPPEKLMA KOHTPOIPYEMBIX MapameTpoB.

Mnowiagka, Ha KOTOpol ycTaHoBNeHa B3IY. go/mkHa 6biTb O4MLieHa OT NMOCTOPOHHUX NpegmeToB. Ha
naowagke Ao/KHbI 6bITb NPoBeeHbl paboTbl N0 NPeA0TBPALLLEHNIO 3PO3NN MOYUBbI.

13.4 PyKOBOACTBO MO 3KCMnyatauuu

13.4.1 OcHOBHble TpeboBaHNA K PYyKOBOACTBY NO 3Kcnayartauum

PykoBOCTBO N0 3Kcn/yaTauun ABnseTcs 06s3aresibHbIM JOKYMEHTOM, BXOAALLMM B KOMM/IEKT NOCTaBKM
o6opyfoBaHMa. PykoBoACTBO N0 aKcnayaTauuy 4o/mkHO cooTBeTcTBoBaThL FOCT 2.601 un 2.610.

PykoBoACTBO NO 3KcnayaTauuy Takke [0/HKHO yYnThiBaTb cneunuduyeckue MecTHble 0CO6EHHO-
CTW. BbIAB/IEHHbIE K MOMEHTY BBO/a B 3KCMlyaTauuio.
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O653aTeNbHbIA, HO He OrpaHUYeHHbIl NepeyeHb MHhopMaLyK, KOTOPbIN AO/MKEH COAEPXKATLCA B PYKO-
BOACTBE MO 3KCnyatauunu, NpuBeaeH HuXe.

[JaHHbIli 4OKYMEHT [O/IKEH coAepxaTb:

a) nepeyeHb TpeboBaHMWiA, KOTOPbIE AO/MKHbI BbIMOMHATLCS B MpoOLEcce aKcnayarauum cneumansHo 06-
YYEHHbIM U NOATOTOB/IEHHLIM MEPCOHAIOM;

b) onncaHne 061acTn ycToinunsol paboTbl CUCTEM U MHTEPBASIbI COOTBETCTBYIOLLMX NapameTpoB;

C) npoueaypbl HOPMasIbHOTO BKIOYEHUS U BbIK/TIOYEHUS;

d) nepeyeHb BO3MOXHbIX @aBapUiiHbIX CUTYyaLWii;

€) NopsAoK AeCTBUIA B aBapuiiHbIX CUTyaLusX;

f) gelicTBUsA nepcoHana npu noxape:

{l) CBEAEHUA MO Yy TUM3aummn n3gennsa n ero cocTasHbIX YacTeil:

h) ycTaHOBNEeHHblE Tpe60BaHNS B OTHOLIEHWUN 0653aTeNIbHOCTY:

1) ucnonb3oBaHWs COOTBETCTBYIOLINX, NPeHa3HauYeHHbIX /15 obecneveHns 6e30nacHOCTU nepcoHana
B NpoLiecce aKcnayataunm n TeXHMYeCKoro o6enyxveains B3Y cpefcTs MHAMBMAYAIbHOW 3aLNTbl NePCoHa-
na (cneuunanbHoii 06yBK, TOIOBHLIX YOOPOB, CPEACTB 3aLLUTbLI OPraHoB CryXa U 3peHus);

2) cneunanbHO NOArOTOBKM MepcoHana A BbINOHEHUS BEPX0na3HbiX paboT, paboT Ha BbiCOTe, Hafg,
NMOBEPXHOCTbIO BOfbl M MCNO/Ib30BaHWA CreunanbHbiX cpeAcTB 6e30nacHOCTW, npefHasHauYeHHbIX ANS Bbl-
NOSIHEHUSI NEPEYUCTIEHHDbIX Bbllle paboT: NOSICOB 6€30MacHOCTN, CTPAXOBOYHbIX YCTPONCTB U NPOYNX CPEACTB
6e30nacHoOCTu:

3) obecneyeHns NpUCYTCTBUA MAaBy4Mx cnacaTteflbHbIX CPeACTB B C/lydae BbINOSIHEHWUS paboT wa/Hag,
NOBEPXHOCTbIO BOAbI:

4) o6s3aTenbHOrO NpefoCTaBNeHNs 06CNyxXMBaloLWemMy 1 PeMOHTHOMY NepcoHasly PyKOBOACTBa MO JKC-
nayartaumm n TEXHUYECKOMY 06CTY)XXMBAHUI0 Ha PYCCKOM SA3bIKe.

13.4.2 NHCTPYKUMM MO NPOTOKOIMPOBAHUIO NPOLLECCOB 3KCNayaTalum n TEXHUYECKOro
ob6cnyxuBaHus

B pykoBoAcCTBe No 3KcniyaTaunm AO/MKHbI 6bITb YCTaHOBMEHbI TPe60BaHNSA 0 HEOO6XOAMMOCTN OTpaxe-
HUA B XXypHasie no aKcnayatauuy u TeXHUYecKoMy o06CyxnsaHuio npouecca akcnayartauuu BIY.

B xypHane «TexHuueckoe obCnyXuBaHue v akcnayaTauusa» fo/kHa ObiTb OTpaxkeHa crefytolas uH-
hopmauus:

- Mapk1upoBKa BeTpoarperaTos;

- BE/IMYMHa BbIpabOoTaHHON 3Hepruu;

-0/INTENIbHOCTb BpeMeHn paboThbl:

- BpeMms npebbiBaHNSA B OTK/THOUYEHHOM COCTOSIHUW;

-AaTa 1 BpeMs BbISIB/IEHUS OTKa30B;

- fata n BpeMs NpoBefeHns NnaaHoBoro 06CnyXnBaHus 1 peEMOHTOB.

-onucaHne NpUYVH 0TKa3oB ¥ 06CTYXNBAHUS;

- onucaHve NpeanpuHATLIX AeUCTBUIA;

- NepeyeHb 3aMeHeHHbIX geTasneil.

13.4.3 'HCTPYKUUA 0 nopsiike AeiicTBMA nepcoHana npu HesaniaHMPOBaHHbIX aBTOMaTUYECKNX
oCTaHOBKax

B PykoBoacTBe [0/MKHO OblTb YCTaHOBMEHO TpeboBaHWe 0 HEO6XOAVMOCTU BbISIBIEHUA OMNEpPaTopoMm
MPUYMH He3an1aHVpPoBaHHOr0 aBTOMaTUYECKOro BbIK/loYeHNA BIY 1 3anpeTte NoBTOPHOTO ee nycka Ao ycTpa-
HEHMA MPUYMH OTKala unmM c6os. VcknoueHnem SBAAIOTCA ciydyau, npefycMOTPeHHble Mpou3BOAUTENEM U
rnepeyncneHHble B PyKOBOACTBE MO 3KcnyaTauun. Bece HesannaHupoBaHHble aBTOMATUYECKUE BbIK/TIOYEHNUS
[O/KHBI 6bITb 3aperncTprpoBaHbl.

13.4.4 NHCTPYKUUKN ANA npeaynpexneHna CHUXEHUA YPOBHA HaAeXHOCTU

B pykoBOACTBE AO/XHbI COAEPXaTbCA TpeboBaHUA MO BbIABAEHWIO, NPeAyNpexaeHnto N ycTpaHeHuio
OCHOBHOW NPUYUHBI N1060r0 NpU3HaKa HEHOPMaJIbHOTO (PYHKLMOHUPOBAHWS UM YMEHbLUEHUST HAAEXHOCTN.

13.4.5 NnaHnpoBaHne paboT MO TEXHUYECKOMY 06CYXMBAHUIO U PEMOHTY

B pykoBoACTBe AO/MKHbI ObITh yCTaHOB/IEHbl TpeboBaHNa No obecneyveHnto 6e3onacHoOro npouecca akc-
nnyatauun B3Y, Bkioyas;

- 3KCnyaTauuio 3/1eKTPUYECKUX CUCTEM;

- rpachmk paboT No 06CNYXKNBAHUIO N PEMOHTY;

- onucaHue npoueayp no nogfepxaHuio o6opyfoBaHNs B UNCTOTE:

- onncaHne BepxonasHbix paboT 1 paboT Ha BbICOTE;

- onucaHne TEXHOMNOMMN UCMONb30BaHNA MO Ha3HAYeHW0, TEXHUYECKOro 06CNYyXNBaHUS, TEKYLLEero pe-
MOHTa. XpPaHeHus 1 TpaHCcnopTUpoBaHus obopyaoBaHus;
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- NOPSIAOK AeNCTBUIA NpY NOX0o Noroae;

- npoueaypbl Mo NOAAEPXaHWI0 CBA3N U NOPAAKY AeCTBUI B aBapuiiHbIX CUTyaLUsIX.

13.4.6 TMopagok AelicTBUI B aBapuiiHbIX CUTyaLusax

Mpu npoekTupoBaHun B3Y pomkHa 6biTb 0b6ecneveHa 6e30MacHOCTb NepcoHana u obopyfoeaHus. B
TOM uucne noxapHasa 6e3onacHocTb 0 cooTBeTCcTBUU ¢ TOCT 12.1.004. a3nBKTpPo6E30NacHOCTb B CO-
oTBeTcTBUM ¢ TOCT P 12.1.019 n yyTeHbl aBapwuiiHble CUTyauuu, BO3HUKHOBEHME KOTOPbIX BO3MOXHO B
npouecce aKcnayataumu, a ux onucaHue 1 nopsifok AencTBuiA nepcoHana U3noXeHsl B PyKOBOACTBE MO 3KC-
nnyatauuu.

B pykoBoACTBe JO/MKHO cofepxaTbcsl TpeboBaHue, 3anpeliarliee nepcoHany npubamkarscsa k B3Y.
€C/IN Ha Hell BO3HWK NoXap MW CyLecTBYeT peasibHas yrposa paspyLleHuUs KOHCTPYKLUMKU, A0 TeX Nop. noka
PUCK TOYHO He YCTAHOBJIEH.

Mpn paspaboTke nopsaka AelicTBUI B aBapuiiHblX CUTyaunsax HEO6XOAMMO NPUHATL BO BHUMaHWe, YTOo
yrposa paspyLeHnsa KOHCTpyKumu B3Y Bo3pacTaeT B c/yyae;

- BbICOKMX CKOpOCTe BeTpa;

- rononea,;

- IPO3bl, yAAPOB MOJIHWIA;

- ceficMnyeckunx ABNeHni;

- pa3pbiBa Uan ocnabneHns aHKepHbIX pacTaxek;

- aBapuu TopMo3a;

- AncbanaHca BeTpoKoseca;

- ocnabneHns kpenexa;

- 0TKa30B B CUCTEME CMa3KW;

- MbI/IbHBIX BYpPb;

- noxapa 1 HaBOAHEHWS;

- NPOYMX BUAOB aBapuii.

13.5 PykoBOACTBO NO TEXHUYECKOMY 06CYXUBAHUIO

MpoussoanTenb AO/XKeH paspaboTaTtb ANA Kaxaol mogenv BOY pykoBofCTBO MO TEXHUYECKOMY 06Cy-
XMBaHUI0. B kaXXgoM pyKoBOACTBE A0/MKHbI ObITb NepeyncneHbl TpeboBaHnsa 1 NprBeAeHbl onnucaHma paboT no
TEXHUYECKOMY 06CNYXMBaHWNIO, a Takke Ao/KEH 6bITb NpuUBefeH nepevyeHb BO3MOXHbBIX MOIOMOK M OTKA30B.
PykoBOACTBO [O/MKHO TakKe cofepxarb onmcaHns paboT no BHENNAHOBOMY TEXHUYECKOMY O6CYXMBaHMIO.

B pykoBOACTBE NO TEXHUYECKOMY O6CYXMBAHUIO AO/DKEH ObITb NPUBEAEH CMUCOK PacXOfHbIX MaTepu-
anoB U N3HaLLIMBAaEMbIX AeTaneil N yCTaHOBMNEHb! KPUTEPUN UX 3aMEHBI.

B pykoBOACTBE A0/MKHbI OblTh YCTAHOB/EHBI Cnefylolme Tpe6oBaHus;

- TpeboBaHue K NoAroToBKe NepcoHasna: K BbINOSIHEHUIO N1060ro BrAa paboT (OCMOTPOB U TEXHWUYECKOTO
06CNyXunBaHnA) foNyckaeTcs TOMbKO CrneunanbHo 06yYeHHbI Y MOArOTOBMEHHbIV AN BbIMOSHEHWS AaHHbIX
BMAO0B paboT nepcoHan. PaboTbl N0 TEXHNYECKOMY 0BCYXMBaHWIO N OCMOTPbI JO/DKHbI BbINOHATLCA Yepes
3aflaHHble UHTepBasibl BDEMEHU W B COOTBETCTBUM C MUHCTPYKLUAMU, NPUBELEHHLIMU B PYKOBOACTBE MO TeX-
HU4yeckomy obcnyxmsaHuio BIY;

- onucaHne KOHCTPYKLUMM BAY un ee cocTaBHbIX YacTell, NpuHUumMna AelicTeusa 060pyfoBaHNs C yKasaHu-
eM XapaKkTepucTuk obopyaoBaHus;

- rpachuk npoBeAeHNs CMa3o4HbIX paboT, NpPeanuChbiBalOWMUA YacTOTy CMasbiBaHWsA, BUAbl CMa3oK Wan
APYrux cneuvanbHbIX XUAKOCTEN, KpUTEPUN 3aMeHbl CMa3Ky;

- KPUT EPUN OLLEHKN T EXHUYECKOrO COCTOSIHUSA 060pyA0BaHMsA Npu onpeaeneHun Heo6xoAMMOCTH OT -
npaBkn ero B pEMOHT, MpoLeaypbl MOBTOPHOI NPUEMKN:

- rpacukn TEXHNYECKNX OCMOTPOB 1 ONMUCAaHNE BbINOSTHAEMbIX PaboT:

- npoueaypbl KOHTPOIA PaboTOCNOCOBHOCTH CUCTEM 3aLLMTbl U yNpaBneHus:

- rpacukn ocMOTpa U NOATSXKKN PaCcTsKEK N OGONTOBLIX COeAMHEeHW, rpadimkn NPOBEPKN KOHTpOAMpye-
MbIX OTBETCTBEHHbIX Pe3b60BbIX COEANUHEHNIA, BK/OYAsA KOHTPO/Ib OCEBOr0 PaCTSHKEHUSs 1 MOMEHTa B pe3bbe;

- NONHAas 3N1eKTpUYecKas CXxemMa n CXeMa MeX3/IEMEHTHbIX COEANHEHWIA;

- PYKOBOZCTBO MO BbISAB/IEHNIO 1 YCTPAHEHWUIO HEVNCNPaBHOCTE;

- CNCOK PEKOMEHA0BAHHbIX PACXOHbIX MaTepuasioB 1 3anacHblX YyacTeli, nepevyeHb U3HalLBatoLLMXCs
feTanei 1 3N1eMeHTOB KOHCTPYKLMM C 0603HAYEHNEM KPUTEPUEB X 3aMeHbI;

- KOMNEKT YepTexei No c6opke B NOMEBbIX YC/IOBUSAX U MO YCTAHOBKE M MOHTaXy 060pyA0BaHuS;

- CMUCOK TPEOYLNXCA MHCTPYMEHTOB U NMPUCNOCOBNEHNIA.
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14 OxpaHa oKpyxawuw,ein cpeabl

3konoruyeckaa 6esonacHocTb B3Y gomkHa 6bITh o6ecneyeHa Ha aTane uccnefoBaHuii Ha cTagun
VHULMALMM NPOEKTa U B TEUEHWNE BCEMO €€ XMN3HEHHOT O LUMKNa (Nepuoja cCTPouTeNnbCTBa, aKcnayaTaumm

U IMKBUAALUN).

B NpoekT oxpaHbl OKpyXalllein cpefbl A0/MKHbI OblTh BK/IOYEHbI MEPONPUSTUA NO 3aluTe npu-
POLHOW cpefbl U XXU3HEHHO BaXHbIX MHTEPECOB N0Aeil 0T BO3MOXHbIX HEraTUBHbIX BO3geicTBuiA B3Y. a
Takxe ypesBblyaiHbIX CUTYyaLuii NPUPOLHOTO N TEeXHOreHHOr 0 XxapakTepa 1 nx NocneAcTBUiA.

B npoekTe f0/mKHbI 6bIThb YYTEHbI CegytoLine Buabl Bo3eiicTBrIA B3Y Ha okpyxaloLLyto cpeay:

- 3N1eKTPOMarH1THoe:

- 3KpaHupyoLlee (3aTeHeHne pagapos):

- BO3gelicTBYe Ha chnopy v dayHy:

-naHgwad THoe 3arpsasHeHve:

- LWyMOBOe.
[lonycTuMble YpOBHM LyMa HA TEPPUTOPUUN XWNMNOW 3aCTPONKN He LO/MKHbI NPeBbIlaThb AONyCT -

MbIX MoKasaTesei cornacHo Tpe6oBaHuaM (9) ®PefepanbHOro 3akoHa «O caHWTapHO-3NUAEMUoNoruye-
CKOM 61aronosnyymy HaceneHus».

NMpumeuyaHune — BcoorBeTcTBUM Cc (10) B cocTaB NnpoekTa BAY pomkeH 6bITb BKIOYEH pasgen «OxpaHa
okpyxatoueli cpegpl». Pasgen «OxpaHa okpyxatoLiein cpegbl» B cooTBeTcTBuM [9] 1 [10] go/mkeH npegycmatpusath
BbIMO/IHEHME KOMMEeKca MepPONpUAT NI N0 oxpaHe oKpyXxatoLlei cpeabl 0T 3arpsa3HeHWii n paynoHanbHOMY UCMNO/b30Ba-
HUIO NPUPOAHBIX PECYPCOB, OLEHKEe BO3AEeNCTBUA HA OKPYXaloLLyto cpefly C y4eTOoM (hOHOBOTFO 3arpsisHeHus.

15 Tpe6oBaHusa no yTunmsauum (nukeumgaumm) B3y

Mpu nukeugaunn B3Y gomkHbI 6bITb BbINOIHEHbI BCE HOPMbI N TpeﬁOBaHVIFI I'IpOMbILUl'IeHHOVI, 3KO0N0-
rMYEeCKOiA. CaHVITapHO[/‘I 6e3onacHoCcTu ” coumnonorunyeckmne TpeﬁOBaHVIH, ,D,eVICTByIOLIJ,VIe B nepuoj NnKeu-

fauum obbekTa.
Nukeugauma B3Y. BAC. BA3C pomkHa Npov3BOAUTbLCA B COOTBETCTBUM CO cneyunansiio paspabo-

TaHHbIM NPOEKTOM.
MpumevaHne — Pasgen 158BeAeH B COOTBETCTBUN C TpeﬁOBaHMﬂMI/I TexXHUYeCckKnx pernameHToB.
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MpunoxeHne A
(o6a3aTenbHoe)

[poekTHble faHHble ANg KOHCTpynposaHusa B3Y knacca S

Mpu npoekTupoBaHum BIY knacca S B NPOEKTHON [OKYMEHTALMU JO/MKHbI 6bITh YKa3aHbl cnegytouime faHHble:
TexHuueck1e xapakTepucTuky BeTpoarperara:

HoMuWHanbHas MOLWHOCTb KBT
Pabounii nHTepBan CKOPOCTEN BeTpa Ha YPOBHE LieHTpa BBTpoOKoieca VA, mlc
MpPOEKTHbI CPOK CNYX6bI rog,

MapameTpbl BETPa

XapakTepucTvka UHTEHCUBHOCTU TypOY/TIEHTHOCTY Kak yHKL MU cpeaHeii

ckopocTtu Betpa ans HMT n SMT

CpepHerofoBasi CKOpoCTb BeTpa m/c
OcpefHeHHbI yron HaknoHa Haberatowuiero notoka

PacnpegeneHne ckopoctu BeTpa

(Beiibynn. Paneii, nsamepeHus, Apyroi), mogesnb npouns

Mogenb npoduns BetTpa u napameTpbl

Mopenb Typ6y/eHTHOCTW 1 napaMeTpsl

JKCTpeMasibHble CKOPOCTH BeTpa Ha YPOBHE LieHTpa BeTpokosieca Ysl U Ye50 m/c
Mogenb aKcTpeManbHOro nopbiBa BeTpa U napameTpbl 4718 nepuoaa

nosTopsiemoctn 11 50 net

Mogenb 3KCTpemMasibHOro U3MeHeHus HanpaB/ieHUs napaMeTpbl 415 neproga

nosTopsiemocTtu 1 1 50 net

Mogenb 3KCTpemMasibHOro KOrepeHTHOro NopbiBa BETPa U napaMeTpbl

Mogenb aKCTpeManbHOro KorepeHTHOro nopbiBa BeTpa ¢ N3MEHEHMEM HanpaBieHuns

Mogenb aKCTpemasibHOro cABura BeTpa 1 napameTpbl

YcnoBusi, HaknagblBaeMble CeTb0 NOAKNOYEHUSA

HoMunHanbHOe Hanps)xeHue ceTu 1 ero granasoH B
HomuHanbHas yactoTa v gnanasoH ru
ACMMeTpUSA Hanps>xeHuin B
Han6onblias NnpoAo/HKUTENIbHOCTb OTK/IIOYEHNS OT CeTu feHb
KonnyecTBo OTK/IOYEHUI 31€KTPUYECKOli ceTn 1/rog,

ABTOMaTU4eckoe NoBTOPHOE Bk/oUeHne AMNB (onucaHwve)

Pexum paboTbl NPy BHELWHEM CUMMETPUYHOM U HECUMMETPUYHOM KOPOTKOM 3aMblkaHuu (onucaHue)
Mpoune ycnoBus okpyxatoLieii cpefbl, KOTopble cneayeT yuyecTb (Mpy UX Hanuuum)

MpoekTHblE ycnoBus ans BAY Mopckoro 6a3MpoBaHus: rny6ruHa Bogpl.

BO/IHOBAs 06CTAHOBKA U aHANOMMYHOE;

HopmanbHbIli 1 3KCTpeMasnbHbIl Aranas3oH Temneparyp °C
OTHOCHTENbHAA BNaXHOCTb BO3AyXa %
MnoTHOCTbL BO3AyXa Kr/M3
ConHevHas paguaums B1/m2

[oxab, rpag, CHer u rononep,

XUMUYeckn akTBHble BellecTBa B atMocdepe

3anbiIeHHoCTb aTMocdepbl (MexaHnyeckne YacTulbl)

OnucaHne cucTemMbl MOJTHME3ALLNTbI

Mogenb 3emneTpsiceHns n napameTpbl

ConsHoit TymaH r/m3
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MpunoxeHne B
(cnpaBoyHoe)

Mogenu Typ6yneHTHOCTU

B HacTosilem NpuaoXeHWn Ans onpefesieHns pacyeTHOW Harpysku npuBefeHbl ABe MOAenn Typ6yneHTHOCTM.
Mpepgnonaraetcs, 4To TypbyeHTHbIe NyfnbCcauun CKOPOCTU ABAATCA CTaluMOHAPHbIM MNOMEM ClyYaiiHbiX BEKTOPOB, CO-
cTaB/sIlOLW e KOTOPOrO UMEIOT raycCoBO CTaTUCTUYECKOE pacnpejesneHne C Hy/ieBbIM MateMaTnyeckum oxugaHuem. Pe-
KOMeHAyeTCs NPUMEHATbL NEPBYI0 N3 YKa3aHHbIX HUKe Mopeneii:

- MoJenb OfJHOPOAHOro casura MaHHa;

- CNeKTpasibHasa u 3KCNoHeHU anbHaa KorepeHTHas mogesnb Kafdmana.

MapameTpbl AN5 faHHbIX Mofenei 6bin BblGpaHbl C yHeTOM Y0B/I€TBOPEHUSI OCHOBHbIM TpeboBaHusAM K Typby-
NEHTHOCTW. NpuBeAeHHbIM B 6.3.

B.1 Mogenb ogHopoaHOro casura MaHHa (1994)

OnwvcaHune 3Toi MOAENM HECKOJIbKO OT/IMYAETCS OT NPeAblAyLnX MOoAeNnel TeM. UTO 34eCh ONpeaesieH TPEXMEPHbI
CMeKTpanbHbIii TEH30p CKOPOCTW. Mogenb nNpegnonaraeT, YTO U3OTPONHbIA 3HEpPreTUYeckuii cnekTp KapmaHa 6bicTpo wuc-
Ka)KaeTcsi OAHOPOAHbLIM CABUTOM CpefHelt ckopocTu. CnekTpanbHble KOMMOHEHTLI TEH30pa NPEACTABAATCA BblpAXEHM-
AMK.

D1, (M2.bl =~ K 2- KR-27 (A3 +P(C)*1)CL* (*, + T])IA). (B-1)

@22(M **#) = ~~T [KO—*2 -2%2(*3 -fa +*2K1)* (B 2>

EBLA2) (8-3)

*12(*1#*2-*3)= - [-*1%2 % * (I3 + P (*)*IK2 * bl *3 +P (*)*1)S| + (12 +#c2 )bTb2 (B-4)
@13(A1A2-13 ) = (=1 (*3 +P(*)* 1)~ (*2 + 2}?1) * (B-5)

(B.6)

€23(MNR2N3) = ZoTETK2 » +P ()M ~ (AL W/2)"2) -

rae ®MKbK2,Kr\= @) (KbK2.k3) = J j Rj(5162./M)e *se 3,
/™ (81.62.63) =~y ~E"u,(x1.x2.x3)us xi +/S1.X2 >/ .X3 +/63)" 6e3pa3mepHblli TEH30p KOpPensaumy;

n,. 2, W — npopgonbHas, 60koBas 1 HopMasnbHas COCTaB/ALLME CKOPOCTU BETPA COOTBETCTBEHHO;
6,. 62. 63 — 6e3pa3mepHble NPOCTPAHCTBEHHbIE COCTaBAOLME BEKTOPA;
N,, K}, K%— 6e3pa3mepHble NPOCTPAHCTBEHHbIE BO/THOBbIE YKCNA AN TPEX HaNpaBAeHuii:

K =Jkf +Kk2 +k$ — BenuuMHa mMoAynsi BEKTopa BOSTHOBOIO YMCNa;
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*o= N 2+2(H<W3 +(PW*i )2 — BennunHa k 40 UCKaXKEHWUSI NPW CABUreE;
= ~~ - NP="T- a
51 =C1 <<{CZ 2 (rd(:) +C2

P (*)*2 (fc? + fcf - Alc(*3 + p(fc)*i)|

Cc | |
c, . ,
(*2+*2& ( _(*3 +P(*>*1)*~k(*)
e - t453fc4 6e3pasmMepHbIii U30TPOMHbI CNEKTP 3HepruK KapmaHa;
(nn2]n
P(*) = — 6e3pa3mepHoe BpeMs UCKaxkeHUsl, 06paTHO NPonopLMoHaIbHoe

Y
1111 -
3'6'3'
2P! — runepreomeTpuueckas yHKLmA:
0?”,/ — n130TponHasa aucnepcust 1 MaclITabHbIii napameTp Npu OTCYTCTBUK CABUra COOTBETCTBEHHO, U
y — 6e3pa3smepHblii napaMeTp UCKaXKEHUS NPKU caBure.

[aHHas mogenb sBnsieTca 6051ee C0XHON, YeM 130TponHas Modenb KapmaHa, 0fHako OHa COAEePXMT TO/TbKO OAMH
[I0NOSHNTE bHbIV NapaMeTp UckakeHust npu casure y. Mpuy = 0. sTa MoAesb nNpeBpaLlaeTcs B U30TPOMHY0 Mogenb. Mpu
yBe/IMYeHnn y NpofosibHasA 1 6okosas AUcnepcun CKOPOCTU BO3PaCcTatoT, HOPMasibHAsA KOMMOHEHTa ANCMepCcun CKOpoCTH
yMeHbLUaeTcs. Pe3ynbTupytowas TypbyneHTHas BUXpeBasi CTPYKTypa pacTarveaeTcs B NPOLO/IbHOM Hanpas/ieHnn U oT-
K/IOHAETCA OT NocKocTh 1-2.

Mpepgnonaras, 4To None CryyaiHbIX CKOPOCTEN, reHepupyeMoe MOAESbio, NEPEHOCUTCS Yepe3 BETPOKOJIeco npu
CKOpPOCTV BETPA, ONpPefeNIeHHO Ha OC/ BETPOKO/IeCa. CMeKTP KOMMNOHEHTbI CKOPOCTY, Ha604aeMblil B TOUKE, MOXET ObiTb
NoJly4eH MHTErpMpPOBaHNEM KOMMOHEHT CMEeKTPasIbHOro TeH3opa. B 4acTHOCTH, OAHOMEPHbIV CNEeKTpP JaeTcsi BblpaKeHnem

(B8.7)
@ 0? |}

roe (fc)= f | ®y[k~k2.k3)dk2dk2 — OJHOMEPHbIA aBTOCMEKTP BOSIHOBOrO Yncna Anst / =j. WM B3aMMHOW Cnek-

TpaslbHoCTU ANns [+ }

02=020j J Ja>(I(kuk2.ki 'dk~dk2dk:i — COCTaB/sAOWME AUCNIEPCUN.

AHanornyHo, ANA NPOCTPaHCTBEHHbIX paa,qenean?l, HOPMaJibHbIX K NPOAO0/IbHOMY HanpaB/IeHUO beHKLU/Iﬂ Kore-

PEHTHOCTMW ONpeaensieTcs BblpaKeHNeM;
2nff
x2.x3Je *A e-*.s,dk2dkz

Fo U/

con*(/./82./r3) (B.8)
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K COXaneHuio, pesy/ibTUpyoLMe WHTErpasibl HE BbIPAXAOTCS B aHA/ITUYECKOM BUAE U AO/DKHbI ONPeaensiTb-
CSl YMCTIEHHBIMU METOZAMM [J1s1 KOHKPETHBIX 3HaueHWid napameTtpa y. MaHH (1998) BbINO/IHW Takoe MHTErpupoBaHue
1 CPaBHWN pe3y/bTaTbl CO CNEKTPasIbHOM Mofenbio Kalivana. Mo HauMeHbLIUM KBaapaTtam, YAOBIETBOPSIOLMM MOAE/MN
KaiiMana. nosyyeH napameTp capura

7=39. (B.9)

C Pesy/bTUPYIOLLYIMM COOTHOLLIEHUSIMM 151 AYCNIEPCUN:

o7 =3.254 , 2. 07
08»1.«5°L (B.1O)
al=0.850L 05

CrieflyeT OTMETUTb, UTO PE3y/LTVPYHOLLIAS GOKOBAs AUCTIEPCHSt HEMHOTO MeHbLLIE, YeM B Tabmmue B.1.
MacLTab MOXeT 6bITb HaliAeH No acYMNTOTYKE /1 MHEPLMOHHOM Nofo6/1acT NPoA0/bHOMO criekTpa. OTctoga:

An-HM7b4.(ArX.wM(A)7X w<os., ®11)

Takvm 06pa3om, Tpu NapameTpa, HeobXxoauMble 4711 UCNO/b30BaHMSA MOAE/ M MaHHa, COCTaB/IsAIoT:
-7=3.9:

-0"=0.550,: (B.12)

-/=0.81,.
roe o, n JllonpegeneHs B 6.3.

[na TpexvepHbIx Mogenelt TypOyneHTHOCTU COCTaB/ISIoLLIME CKOPOCTYN ONPeLeNoTCA Pas/IoXEHEM CreKTpaslb-
HOro TEeH30pa ¥ annpokcMaumeli B Buae npeobpasosaHyst Pypbe. TakiM 06pa3om, TpexmMepHasi NPOCTpaHCTBEHHasA 06-
nacTb pacnafaeTcsi Ha paBHOYAa/IEHHbIE N30/IMPOBaHHbIE TOUKW, 1 BEKTOP CKOPOCTU B KEXKAOWN TOUKe onpefenseTcs

Ul(ty.2) ikiyk"zkj M«(*1.*2.*3)
20 /%) = 1 . 1 [0(M 2.*3)) n2{_"k2.k3)
O3(Xy.2) m(*1-*2.*3}
2 *3-*iSi+fri -K2
*202 ~*3 ~ P -1 *1
*0*2 *0r1
u* K2 0

1}.02. 03— KOMMOHEHTbI KOMI/IEKCHOTO BEKTOPA, AeCTBUTE/BbHBIE U MHUNMbIE YAcTU KOTOPbIX MPEeACTaB/soT HE3aBICH-
Mble peasim3aLiyv noss Typ6yeHTHbLIX CKOpPOCTelk;

n1°2-ni — KOMMEeKCHbIe cnyqa|7|Hb|e rayCcoBbl BE/IMYMHbBI, KOTOPbIE ABNAKTCA HE3aBUCUMbIMW ANA KabKAOro oT4e/ibHoro
BOJIHOBOrO 4n1cna n nmert ,qel7|CTBVITeI'IbHyI0 N MHMMYHO 4aCTu C ,qmcnepcweﬁ Moayns;

X. Y. Z — KOOPAMHATbI TOUEK 8 NPOCTPaHCTBEHHOV CIICTEME KOOPAMHAT,
WLA2. WB— 4110 TOUeK B NMPOCTPAHCTBEHHOV CMCTEMEe KOOpAVHAT B TPEX HanpaBeHusx, 1

J1— npocTpaHCTBEHHOE paspeLLeHVe.
B 9TOM BbIDKEHM CUMBOST £ — 03HAYAET CyMMMPOBaHME MO BCeM 6e3pasMepHbIM BO/THOBbLIM UMC/IaM, KO-

TOPOB MOXET 6bITb BbINOSHEHO MeToAoM ®ypbe (FFT).

B Tex ciyvasix, Korga npocTpaHcTBEHHas 061acTb B /I1060M Hanpas/ieHun MeHbLue 8L peKoMeHAYyeTCs BbINO/HNTbL
KOPPEKTUPOBKY [/191 Pa3NOXeHNs CrnekTpasibHOro TeHsopa [l k2 JB)). Sta npouenypa nogpobHo usnioxeHa MaHHOM
(1998).
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B.2 CnekTpasibHas 1 3KCNOHEeHUyanbHasa KorepeHTHble Mogenu Kaiivana (1972)1)
CnekTpasibHble NI0THOCTW MOLLHOCTU COCTaB/SIOLLMX JAtoTCA B 6e3pa3MepHOM BUAE ypaBHEHWEM:
*r<')- (B 14)
1+6fl+jV TP

rpe f— vacrtota B I'y;
K — VHAEKC, YKasbiBaolWii HanpaBfieHe COCTaB/sIOLLE BekTopa ckopocTu (1 — mpoponbHas. 2 — GokoBast.
3 — HopMa/TbHas):
Sk— 0HOMEPHBII CMIEKTP COCTaBNSOLLEN BEKTOPA CKOPOCTU:
aK— cpefHee KBaJpaTuyeckoe OTK/IOHEHMe COCTaB/stoLLEel BekTopa ckopocTty (cm. chopmyrny (B.2));
Lk— mHTerpasbHbIii MacLuTab K-/ cocTaBnsioLLeli BEXropa CKOpoCTy;

0?=JS*(0<*. (B.15)
o}

CneKTpasibHble NapameTpbl TYPOYEHTHOCTY AaHbl B Tabuue B.1.

Tab6nuya B.1 — CnekTpasbHble napaMeTpbl TYpOyNeHTHOCTY 418 Moaenu Kaimana

VHOEKC COCTaBMSHOLLEH BEKTOpA CKOPOCTY

1 2 3
CpefHee KBagpaTuyeckoe OTK/IOHEHME COCTaB/ISIOLEN BekTopa o1 0.8a, 0.5a,
CKOpOCTM akK
WHTerpasibHbIi MacLuTad BAO/b HANpaB/ieHNs K-0ii COCTaB/ISIoLLEN 8.1N, 2.70, 0.66/1,

BekTopa ckopocT Lk

3aeck 0, UJ1, — cpefHee KBaLpATAYECKOE OTK/IOHEHME U MacliTab Typ6yneHTHOCTH, YCTaHOB/EHHbIE B HACTO-
slLLEeM cTaHaapTe.

B.3.2kcnoHeHLmanbHasa korepeHTHas Moaesib

Lns BblUMCNIEHUSA CTPYKTYPbI NPOCTPAHCTBEHHOW KOPPENsALMM NPOAO/IbHONM COCTaB/AOLLE/ BEKTOPA CKOPOCTU MO-
ET MCMO/b30BaTLCS CeaytoLasi aKCrNoHeHUpalbHas KorepeHTHasi MoZe/lb COBMECTHO C aBTOCMEKTParbHOW MOAEe/bio
Karimana:

2 205
Coh(r.f)- exp -8.8 (fr/V 10+ (0-12r/Lcr) (B.16)

rae Coh(r.O — hyHKUMSA KOTepeHTHOCTW, Onpefe/ieHHast COBOKYMHOW BEMIMUMHON B3aMMHON CMEKTpasbHOW MIOTHOCTU
NPOAOC/IbHbIX COCTAB/AOLLMX BEKTOPA CKOPOCTW B ABYX NMPOCTPAHCTBEHHO-YAANEHHBIX TOUKaX, pasaesneH-
HbIX aBTOCMEKTPasIbHOW GoyHKLMEIA:
r— Be/M4MHa NPOEKLMM BEKTOpa pasAeneHns Mexay ABYMS TOUKaMU Ha N/I0CKOCTb, NeprneHAVKyIsSpHYH0 K Hanpas-
JIEHNIO BEKTOPa CPefHeli CKOpoCTH BETPa;
f — vacrota. I'y;
Lc=8.1/1, — macLuTab KorepeHTHOCTU.

1 [lncnepcrioHHble OTHOLLEHMS A/18 COCTaBNSOLWMX TypOyneHTHOCTY B Tabnuue B. 11 B BbipakeHnn A1 BOCXOAS-
LLeli cocTaBAIOLLEl CKOPOCTW HECKO/BKO OT/INHAOTCA OT OpUrMHaIbHOV cnekTpasibHol Mogenn Kalimana. MpogonbHbii
MacLLTab (a Taioke 60KOBOV U HOpMasIbHbINA) BblN BbIGPaH 47151 annpoKCYMaLWY OPUTMHasIbHOTO crekTpa KaiMana. ytobbl
YA0BNETBOPUTL TPEOOBAHWAM K CTIEKTPY, YCTAHOB/IEHHBIM B M. 6.3. /19 aCUMMTOTUYECKOrO MHEpLasIbHOro nogavianasoHa
1 ANCNEPCUOHHBIX OTHOLLEHWI, AaHHbIX B Tabnmue B.1
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Mpunoxexune C
(cnpaBouHoE)

PacueT celicMnyecKknx Harpysok

YNPOLLEHHbI KOHCEPBATUBHBIV METOZ, pacyeTa CeMCMUYECKVX Harpy30K, NpefcTaBeHHbI B AaHHOM MPUIOXEHNN,
peKoMeHayeTCA NPUMEHSTb B TEX CrlydasiX, Koraa HeobXoAMMOCTb BbINO/THEHUS KOMM/IEKCHOTO aHas3a He O4YeBUaHa.

OCHOBHbIMM YNPOLLEHUAMM AaHHOTO MeToAa ABMAIOTCS: UTHOpPMpOBaHMe hopM COBCTBEHHbIX KonebaHuin GallHm
BbiLLE, YeM nepBas doopMa M3rnda v NPeAnosioKeHVe, YTO BCE 3IEMEHTbI KOHCTPYKLIMN VCTIbITLIBAKOT OAHO U TO Xe YCKO-
peHvie. VirHoprpoBaHue BTOPOIi (hOpPMbl SAB/ISETCA CYLLECTBEHHbIM HEKOHCEPBAaTVIBHBIM YMNPOLLIEHNEM W KOMMEHCMpYeTCs
TEM. YTO Macca 3/1eMEHTOB KOHCTPYKLMK, PacrofIOXeHHbIX B BEpXHE YacTy BIY. BkouaeT Takke Maccy 6aLlHun v K 3ToW
Xe TouKe NpuKIafblBaeTcs HegucCUNaTUBHAsA asapoAHaMMYecKas HarpysKa.

MeTog, onpeaeneHns YCKOPEHWA OCHOBaHMS [O/MKEH Takke COOTBETCTBOBATh 11.6. Mpy OTCYTCTBUM TOUHbIX A@HHbIX
4na paccmaTpuBaeMoli NNoWaakv AO/MkHbI ObiTb CAeNaHbl KOHCEPBATVBHbIE NPEANONOXeHUs. B aHHOM NpuIoXeHum
UCroNb30BaHa TEPMUHONOMSA CTPOVNTENbHBIX HOPM 1 npaswn [1].

Mopsaaok pacueTa BKIOYAET CrieaytoLLpe Luarm:

- OLieHKy CeliCMMYHOC T NIOLLAAXM U CBOMCTB FPYHTOB B COOTBETCTBUN co CHUMM/ 1j;

- CMOMb30BaHMe CneKkTpa HOPMUPOBAHHBIX CECMUYECKVX peakumidi 1 KoahdmLmMEHT], YUNTbIBAIOLLETO CTeneHb
celicM1YecKoin OnacHOCTY 30HbI, A/151 ONpesesieHns YCKOPeHs, COOTBETCTBYHOLLIErO NepBOMY TOHY COBCTBEHHbIX Koneba-
HWU GaLLHW, B NPEANONoXeHn 1 %-HOro KpUTMYECKOro feMnMpoBaHms:

- BbIMVIC/IEHWE Harpy3Kkn A/ CUCTEMbI, UCTbITbIBAIOLLEN BbILLIEYNIOMSIHYTOE YCKOPEHWe, eC/i Macca BETPOKO/eca,
roHAO0/bI 1 50 % Macchl GaLLHV CKOHLEHTPUPOBaHbI B BEPXHEN TOuKe GaLLlHW.

- BbIUVIC/IEHME CYMMAPHOI Harpy3ku OT AEeiCTBYSI YNOMSIHYTON BblLLe CEICMUYECKOl Harpy3ku 1 HOPMAaTWBHOM Ha-
rpy3KW. onpeaenieHHo A1 ciyyas aBapuiiHOW OCTaHOBKW NMPU HOMWHa/TbHO CKOPOCTM BETPA,

- CpaBHeHMe MNosly4YeHHOro pesysibTara C pacyeTHbIMU Harpy3kamm Uim pacHeTHbIM COnpoTUB/eHeM BIY.

Ecnn 6alHa MOXeT Bblaepxarb CyMMapHYto Harpysky, TO Aia/lbHeLLIMX pacyeToB He TpebyeTtcs. B npoTuBHOM criy-
Yae [0/MKHbI ObITb BbINOMHEHbI pacyeTbl corfacHo 11.6.
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MpunoxeHve D
(cnpaBou4Hoe)

OueHka aghpekTa aapoArHaAMUUYECKOro 3aTeHeHUs U Typ6yneHTHOCTM Ha niowaakax B3C

D.1 BnusHue asapogmHamunyeckmx cnepos

BrvsiHve aspofyHaMUYECKUX CriefoB coceaHnx B3Y gnsa cryyas HOpMaslbHOW 3KcnlyaTauum MOXET 6bITb YUTEHO
B pacyeTax Mo YCTa/IOCTHbIM Harpy3kam Ha OCHOBe 3(DCIEKTVBHOI UHTEHCVMBHOCTU TYpOY/IEHTHOCTM NPeA/I0KEHHO
®paHacsHoM (2007). SdhdheKTBHASA UHTEHCMBHOCTL TypPOYNEHTHOCTY, MPUBEAEHHas K BbICOTE OCY BETpOKOseca Anist
CpefiHell CKOPOCTW BETPA, MOXET ObITh ONpeaeneHa kak

leffW )= ?p(eM 'T(eM<tiw|n. (°-1>

roe — CKOpOCTb BETPA Ha BbICOTE OCW BETPOKO/IEC];
p — (OYHKUMS NIOTHOCTY BEPOSITHOCTY HaNpaB/IeHVs BETPA;
| — WMHTEHCUBHOCTb TypOYNEHTHOCTY, BK/IHOYAOLLIASA OKPY)XXAIOLLYH TypOY/IeHTHOCTb BHYTPU BETPO3/IEKTPOCTAHLIMN 1
TypOYy/IEHTHOCTb adPOANHAMMYECKMX CEA0B B HanpasieH O BO3AyLLHOMO NOTOK;
T — nokasaresib CTENEHN KPUBOWA yCTaiocT Bennepa ans paccmarpusaemoro Mateprana (S-W-kprisasi).
Mpy ganbHelilemM paccmMoTpeHUM NpYHUMaeTcs ogHopoaHoe pacnpegenexve p(e|V'hub). MpueeaeHHble hopmyrbl
MOXHO TaloKe OTKOPPEKTUPOBATL A/18 HEOAHOPOAHLIX pacnpeneneHuninl).
B pacueTte He cnegyeT NpuHMMATh Kakoe-mbo yMeHblUeHVe CpeaHeli CKOpocTu BeTpa BHYTPY M/IOLLAaKN C ycTa-
HOB/EeHHbIMU B3Y:

ecrm rr{c/,} r 10, 0.2
ro leff = o
ecnv min(d,} < 10.
1
ow =@ L wpwom-pktron(djj ; pw= 0.06. (D.3)

roe oc = I+1280, — XapaKTepuUCTYECKoe 3HaUeHe CTaHAAPTHOMO OTK/IOHEHWS TypPBYIEHTHOCTY BO3AYLLHOTO MOTOKA

OKpyXatoLLeli cpespl;
0C — pacyeTHOE CTaHAAPTHOE OTK/OHEHE TYPBY/IEHTHOCTY OKPYMKAIOLLIETO BO3/YLLIHOTO NPOCTPaHCTBa,;
<0 — pacyeTHOE CTaHAAPTHOE OTK/IOHEHME CTAHAAPTHOrO OTK/IOHEHNS! TYPOY/IEHTHOCTY OKPY)KAKOLLETO BO3AYLLHOTO

NPOCTPaHCTBa;
T= Wb N2
al= ... T °C — MakcumasibHas gvcrnepens TypoyneHTHOCTM B LIEHTPpe aspoamMHaMUYecKoro crefa Ha
0,80, '
wl5-
1

ocv BeTpokoneca( Gc He crieflyeT paccMaTpyBaTh B Ka4ecTBe XapaKTepUCTUKY, CBSI3aHHON C COBCTBEHHOV TypOYIeHTHO-
CTb0 BO3/yLUHOTO MPOCTpaHcTBa BHYTPY BAC);

Cr — ABNsieTCs yAe/bHbIM 3HauYeHeM KoadhhuLMEHTa MCMO/b30BaHNS 3HEPrMK BeTpa BAY A1 cooTBETCTBYIOLLEN
CKOPOCTM BETPA Ha BbICOTE OCU BETPOKO/IECA; EC/IN KOIGIULIMEHT MCTO/b30BaHNSi SHEPIW BETPA [/151 COCEAHUX BETPOY-
CTaHOBOK He U3BECTEH, TO PEKOMEHAYETCA NPUHATL 06LLMiA 41 Beex koadpdomumeHt CT =7 C/Vhutr

d, — OTHOLLEHVEe PacCTOsIHWA OT paccMaTpuBaemoii BOY Ao coceaHeli B3Y ¢ HoMepom i kK anameTpy BETPOKO/IECa;
C — KOHCTaHTa, paBHas 1 M/c;
t*ff— achhekTBHaA MHTEHCBHOCTb TypOYy/IEHTHOCTY;

B cnyyae HeOAHOPOAHOrO 3aKoHa pacnpefeneHns Hanpas/ieHNst CKOPoCTK, (OYHKUMA p NMOXeT BbITb OTKOPpPEek-
TUpoBaHa Ko3dhMLMEHTOM, paBHbIM OTHOLLEHUIO CYLLIECTBYHOLLIE BEPOSTHOCTY HarpaB/ieHVst BeTpa (B HanpasieH n
cocefiHUx B3Y) K BEpOSITHOCTU, COOTBETCTBYHOLLIEN OHOPOAHOMY pacrpefeneHu o HanpaB/eHNs BETpa.
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N— uuncno cocegHux B3Y:
T — rnokasaresib CTENEHU KPUBOI ycTasiocTy Bennepa Ana mMareprana paccmMaTpyuBaeMoro 3/1eMeHTa KOHCTPYKLWN.
BnvnsHuem aspogvHammyeckmx criefos oT BIY. pacnonoxeHHbIX 3a ApyrMy ycTaHOBKamu, nmpeHebperator. Ha-
npumMep. Ana B3Y. pacrnonoXeHHbIX B psf, AO/HKHO ObITb YUTEHO B/IMSIHUE TOSBKO ABYX YCTAHOBOK, CaMbIX G/IN3KMX K pac-
cmaTpyBaeMoid. Yncno 6rvmkaimx B3Y. koTopble A0/MKHbI ObiTh BKIOYEHbI B pacyeT 'off npuBeneHo Hwke B Tabnmue B

3aBMCUMOCTU OT KOHGMrypaLmmn pasmeLLeHNs BETPOYCTAHOBOK.
KoHdhvrypaLyisi pasMeLLieHsi BETPOYCTAHOBOK Ha MJIOLLa/IKe, C YMCIoM psifoB Gonee 2. npueegeHa B Tabnuue D.1

1 pucyHke D.1.

Ta6nunya D.1— KoHdmrypaumsi pasmeLLeHnsi BETPOyCTaHOBOK

z

KoHdwirypaLyist pasMeLLIEHA BETPOYCTAHOBOK
2B3Y
1 pag
2 psapa
BHyTpY nnoLaaky, uMetoLLein 6onee 2 psaaos

o O N

Ha nnowaakax ¢ 601bWUM KOSIMYECTBOM YCTaHOB/IEHHbIX BAY Habn04aeTcs TEHAEHUMA K CO34aHUI0 UMK CO6-
CTBEHHO TypBy/NIEHTHOCTM BO3AYLLHOTO NpoCcTpaHcTBa BHyTpU BAC. Takm obpas3om, Korga:

a) uncsio B3Y ot paccmartpuBaemoii yCTaHOBKY A0 «Kpasi» MoWaakn — 60sbLue STy, Uin

b) paccTosiHVe B psiiax, NeprneHayKynspHbIX K Npeob/1afarolleMy Hanpas/ieHuo BeTpa, MeHee 3D. Torga crefyrolas
BE/IMYMHA AUCTIEPCUN OKPYXAtOLLEN TYpOYEHTHOCTU A0/DKHA ObITb MPUHATA BMECTO OC. KPOME BblpadkeHus gis O7-:

+aj-t2860f (D.4)

rae ofl 0-36VW = (D.5)

1+0.

d, n df — BbIpaXkeHHble B AMamMeTpax BETPOKO/IECA PACCTOSHYSA B psifly Mexay B3Y 1 Mexay psifiaM1 COOTBETCTBEHHO.

PricyHok D.1 — KoHdhurypaLyisi pasMeLLieH st BETPOYCTAHOBOK Ha MN/I0LLa/Ke C YIC/IOM psifoB Gonee 2
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MpunoxeHve E
(cnpaBou4HoE)

MporHo3uposaHue pacnpegeneHns setpa Ana niowanok pasmeuieHua BOY Ha ocHoBe meToga
«/3mepeHne — conocTaBsieHne — nporHos» (MCrH)

OueHka npurogHocTv BAY ans pasMelleHns Ha KOHKPETHOW nnowaake TpebyeT onpeaeneHns KpUutuyecknx ans
npoeKTa napamMeTpoB CKOPOCTM BETPa Ha AaHHON niowagake. [ BbINO/IHEHWS OLEHKV 4acTo GbIBaET HEAOCTATOUHO AaH-
HbIX, [aKe U3MEPEHHbIX B OAHOW Touke Ha nioLaaxe pasmMelleHys. OfHaKko MOXHO CO3AaTb PaCLUMPEHHbIA PSS AaHHbIX
C MOMOLLI0 3KCTPANosALMM, OCHOBaHHOW Ha psiAax AaHHbIX AO/TOBPEMEHHbIX HAGOAEHWIA, MOYYeHHbIX A1 ApYroro
MecTononoxeHus. MeTtogpl VICIN ABAsitoTCS CpescTBOM, NO3BOSIOLMM CO3AaTh PaCLUMPEHHbIN PSAA AaHHbIX. [MpuBeaeH-
Hble HYDke 06BSACHEHUS B3ATbI U3 paboTbl «IporHo3npoBaHue aKCTPeMasibHOM CKOPOCTY BETpa Ha BETPOSHEPreTUHECKNX
nnowaakax, psig pPyKoBOASALLMX OKYMEHTOB, MOAFOTOB/MEHHbIX MO KOHTPakTy ETSU W/11/00427/00» HaumoHasbHbIM Nog-
pasaeneHviemM BETPO3HEPreTUUECKNX U KIIMMATUYECKVX 1CCNea0BaHniA YHBepcuTeTa BoCTOUHOM AHIMK.

E.1 MeTog «/3mepeHne—conoctaBneHme—nporHo3» (VCH)

Metog VICI uMeeT HECKO/IbKO BUAOB, B KOTOPbIX U3MEHSIKOTCA NEPUOA, OCPEAHEHUSI AaHHbIX U XapakTep UX Ha-
npaBfieHHOCTY. Bepcusi, N3/IoKeHHast 34eCh, OCHOBaHa Ha NOYaCcoOBbIX AaHHbIX, NOYYEHHbIX Napasi/ieslsHO Ha MIoLWaaKe
B3Y u cocepHeli meTeoporsiormdeckoit ctaHuym (MC). 31 faHHble B3ayMO3aBUCKIMbI U UCMOMb3YHOTCS A/19 NOJTy4eHUs
YpaBHEHWIA NIMHEVHOW perpeccum 4718 BCeX CEKTOPOB. YroN CEKTopa, cocTasnstowmin 30’ . SABSETC COBMECTUMbIM C UC-
nosib3yembiM MC. Habopbl AaHHbIX, UCMOMb3yeMble AJ18 NOyYeHNst ypaBHEHUI perpeccuu, AoMkHbI BbITb MakCUMasibHO
O/MHHBIMW, KaK MUHMYM 06ecneymBarb MosIHOe MOKPLITUE MOJTHOM YaCTy N0ObIX CE30HHLIX M3MEHEHWIA.

E.2 MpumeHeHVe ANs BbIYUCIEHUS CPeHerofjoBoii CKOPOCTY BETPA U pacnpeaeneHns

BbILLEYNOMSIHYThIE YPABHEHUSI PEFPECCUM MPUMEHSIOTCA K AO/ITOBPEMEHHBIM JaHHBIM MC CEKTOp 3a CEKTOPOM.
UT06bI UCK/TOUNTL KPATKOBPEMEHHbIE BapuaLmy, HEO6XoAvMMO MMeTb fiaHHble MC A/1s JOCTaTouHO ONroro neproga (Mo
KpaiiHeli Mepe. 7 NieT). B pe3yribTate MosyyaroTcsl NMoYacoBble CpefHMe AaHHble AN niowaaky. MoyyeHHble cpeaHve
[iaHHble [JO/MKHbI GbITb NPE06pa30BaHbI B BEPOSTHOCTHOE pacrpeaesieHre s OLEHKU MIOLLAKN.

E.3 MpuMeHeHVe 471 BbIYNCIEHUST IKCTPEMasibHO CKOPOCTU BETPA

Knaccuyeckum MeTOAOM ANS1 NPOrHO3MPOBaHUSA SKCTPEMaUTbHOW CKOPOCTU BETpa SIB/ISETCH MOANMMLIMPOBaHHBINA
aHanm3 M'ymbens (Hanpumep Best Leiblein Unbiased Estimators (BLUE), onucaHHbIn B «PykoBOACTBE A/15 MPOEKTUPOB-
LLMKOB MO pacyeTy BETPOBbIX Harpy30K CTPOUTENbHBIX KOHCTPYKUMii» N J Cook. Butterworths. 1995). B gaHHOM pacueTe
peKoMeHyeTcs paccmMaTpuBaTh psf, AaHHbIX, MPEeCTaBAIoWYX Nepuos, He MeHee AeCATu JieT.

TarKe BO3MOXHO NPUMEHUTL METOA, He3aBUCKMBbIX LUITOPMOB (MHLLI). B ocHOBY KOTOpPOro nosioxeH Metog, Mymbens.
[aHHbIli MeToA, Takke OnMMcaHHbIN Kykom, OCHOBaH Ha MCMo/b30BaHWM 60s1ee, YeM OAHOW TOUKM B HAabope rofoBbIX AaH-
HbIX. HasBaHHbI METOA, MOXET MCMO/b30BaTbCA 415 PAAOB AaHHbIX, MPOAO/MKATENBHOCTb KOTOPbIX COCTaB/AET CEMb JIET.
B cootBeTcTBUM ¢ MHLL BbIGUpatoTCs OTAE/bHbIE LLITOPMOBbIE NMMKOBbLIE CKOPOCTW BETPA NyTEM CPaBHEHVIS C MOPOrOBbIMM
3HaYeHMAMY 1 cunbTpaLmein No BpeMeHMW, YTobbl rapaHTUPOBaTb MPUHAA/IEXHOCTb 3HAYEHUIA BEMMUMH HE3aBUCHIMbIM
COObITUSIM.

KoadhchmLmeHTbI perpeccun, yumTbiatoLme crielmdmyeckne 0COOGEHHOCTM CEKTOPOB, UCMOb3yOTCS B Tabnve no-
4acoBbIX MaKCUMasIbHbIX CKopocTeli BeTpa Ha MC Anst rofoBbIX faHHbIX (6a30Bbiii aHanms Myméens v wropmbl MHLL) 1
CEKTOpPOB. AHA/IOTMYHasA Tabnmua Taikoke co3faeTtcsa A5 naowaaky B3Y. [ns kakaoro roga u3sfexkaeTcs HavbonbLias
HabroaatoLLasca Ha npeanonaraemoli nioLaaxe BesimimHa CKOpoCTH, KoTopasi UCronb3yeTces B MeToae Mymbens.

Vcnonb3oBaHune 34ecb aTUX KOIPULIMEHTOB ABNAETCA 0O0CHOBAHHBIM, TaK KaK OHW Gbl MOMYyYEHbI N3 CPEAHMX
MoYaCOBbIX JaHHbIX W MPUMEHSIOTCA K CPeAHUM MoYacoBbIM JaHHbIM. 3TOT METOA He npeanoniaraeT, YTo CeKTopbl Ha
npeAanonaraemMoii nioLLaaKe 1 6a3oBoi, B KOTOPbIX BO3HMKAIOT MakCMMaslbHble BEMMUYMHBLI CKOPOCTW, AO/MKHbI COBaAATb.
MakcvimasibHble BEMMUMHBI CKOPOCTEN Ha npeanonaraeMbix MoLaakax pekomMeHayetcs 6onee TOUHO ornpeaensTh ¢ no-
MOLLbIO KO3(h(PULIMEHTOB perpeccum, YUuTbIBaIOLLMX crneumdimyeckme 0CO6eHHOCTU CEKTOPOB, NPUHUMAas BO BHUMaHWe
cneuyichmueckie 0CO6EHHOCTIN MIOLLAAKA.

BbI60p noaxosLLero neproaa noBTOPSEMOCTU B pacyeTe IKCTPEMaUIbHBIX BE/MYMH [AO/KEH NPUHUMATL BO BHUMA-
HWE YNC/O COBbITUI B rog,

MapameTpbl NopbiBa BETPa AO/MKHbI ObITb ONpeaeieHbl U3 faHHbIX, MOTyYeHHbIX Ha MoWaaKe, Win TEOPeTUYECKN-
M1 METOZAMM.
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MpunoxeHve F
(cnpaBouHoE)

CTatucTuyeckas aKCTpanonsauus Harpysok Ass pacyeta no npefesbHbIM Harpyskam

F.1 OCcHOBHble NONOXeHUs

OTKa3 3n1emMeHTa KOHCTPYKLIMM BO3HUKAET, KOrAa HanpsXeHNe B KPUTUYECKOM CeYeHUr NPeBbILLaeT HEeCYLLIytO Cro-
COGHOCTb MaTepuana paccMaTpuBaemoro anemMeHTa. [lpeanonaras, YTO MeCTHble HanpsKEHWSI CBA3aHbl C BHELLHEN
Harpy3koi Takum 06pasoM, YTO HamnpshKeHMe NPOMNOPLMOHAILHO PACTET C ee YBE/IMUYEHNEM, MPOYHOCTb 3IEMEHTA KOH-
CTPYKUMM MOXET ObiTb onpejerieHa yepe3 npeaesibHylo Harpysky, Bbi3blBatoLLyl0 O0Tka3 (paspyLlueHve). CooTBeTCTBUE
KOHCTPYKLMW YCMOBMSM NPOYHOCTY MOXET 6bITb MPOBEPEHO [/15 Pa3/IMUHbIX ClyyaeB pabourx Harpy3oK Ha OCHOBE cpas-
HEHVS1 SKCTPEMaUTbHBIX BE/MUMH BO3HMKAOLLWIX Harpy3oK C npefesibHol NPOYHOCTbLIO, UCMO/b3yst COOTBETCTBYHOLLE KO-
3hdmLMEHTbI 6e30MacHOCTU.

[lns BETPOyCTaKoBOK Harpy3ka 3aBvCUT OT TypOY/IEHTHOCTU HaberatoLLEero Bo3ayLLUHOro NMoToKa, KOTopasi U3MeHseT-
€1 8 3aBMCVMOCTM OT NapameTpoB BeTpa. TakuM 06pa3oM, HEOOXOAMMO paccUnTaTh IKCTpeMaslbHbIE 3HaYEHVS cTaTude-
CKMX Harpy3oK [1s onpefesieHnsi COOTBETCTBYHOLLEl pacHeTHOV HOMUHATBHOM Harpy3ku.

[ina paccmaTprBaeMoro COCTOSIHWSI BETPOBOIO MOTOKA Lie/1Iecoo6pasHo MCMosb30BaTk MOAE b OTBETHON peakumm
KaK CTaTvyeckuid cnyvaiiHblii  npouecc. YunTbiBas 3T0. Hadoy3ku MOryT 6bITb MpeACcTaB/ieHbl B BUAE TakuX MPOLECCOB.
MeTogpl, U3N0OKEeHHbIe Jasiee, UCMO/bL3YHTCA 4151 U3BIEYEHUA AaHHbIX /17 SKCTPanONALMM 1 SKCTPanoNALmMM Harpy3ok.
Tarke Npea/IoKeHbl KpUTEPUM CXOAMMOCTY 1 MPUBEAEH aNlbTEPHATVIBHLIV BapyaHT NS OLEHKUN ANIMTENLHO AElCTBYHOLLIMX
Harpysok, Ucrnosb3ytoLLmiAi 06paTHbIi Nepeoro nopsiaka Metog, HagexHocTn (IFORM).

[JaHHble MeToabl GbUT NpoOBEpeHb! /151 3-X TIONACTHLIX BETPOYCTAHOBOK C FOPU30HTa/TBHOM OChH0 BpaLLeHus!, pac-
MOJIOXEHHbIX MO HAGeraroLLEMy BO3AYLLUHOMY NOTOKY nepes GallHen. [1a Apyrux KOHCTPYKUmMA B3Y w/unu cxem ynpasne-
HUSA. BK/OYasi 06paTHYH0 CBSI3b MO Harpyskam, [MIOXeT NoTpeboBaTbcsi 0c060e BHUMaHWe. Borbluee Kom4ecTBo MHGop-
MaLmy 1 PyKOBOACTBO npusefeHo B F 6.

F.2 VI3BNeYeHne AaHHbIX A5 BbINOSIHEHWS 3KCTPANosaLum

[JaHHble, ncnonb3yemble Npu 3KCTParNoALMKI, U3BNEKAIOTCSA U3 BPEMEHHBIX PAA0B MOAE/MPOBAHNS, COOTBETCTBYHO-
X paboyemy cocTosiHMI0 B3Y B ycTaHOBMEHHOM Ananas3oHe napamMeTpoB HaberaroLero Bo3ayLLUHOro NoToka.

[aHHble MOryT 6bITb 13B/IEYEHbI HA OCHOBE BbIGOPA OTAE/bHBIX [106a/IbHBIX IKCTPEMASTBHBIX PEAKLMIA 13 KaXKA0ro
MOZENMPOBaHNA UM HEKOTOPOTO MOAMHOXECTBA, CO3AaHHOTO pasfesieHieM AaHHbIX MoeMpoBaHUs B 6/10k1, UMEtoLLE
OflHaKOBblEe BPEMEHHbIE UHTEpPBasIbI, UM 06ecrneyeHeM MUHYMasTbHOTO BPEMEHHOTO pasferieHns Mexay aKcTpemasib-
HbIMV 3HAYEHUAMMN.

YcTaHoBMEHME HE3aBUCUMOCTY MEXY OTAEbHbIMU SKCTPEMASTbHBIMU PEAKLMAMUN SBSETCA BEKHBIM A/15 HEKOTO-
PpbIX METOLOB 3KCTpanonaumm. Mpn n3sneYeHn AaHHbIX NPOEKTUPOBLUMK JO/MKEH YYeCTb athchekT B3aMOHe3aBMCMMOCTY
MEX/y NKaMy Ha 3KCTPanosIsiLMI0 U MAHVMU3MPOBATL 3aBUCUMOCTb, KOTAa 3TO BO3MOXHO. EC/M BbIGpaHHbIA Ans 3KC-
TpanonALMM MeTog YyBCTBATE/IEH B OTHOLLIEHWW AONYLLEHNSA O HE3ABMCUMOCTU (Hanpymep, MeTog, NpuB/ekaeT dlyHKLMM
BEPOATHOCTMN NpeobpasoBaHnsa Mexay 6asamun BpeMeHH), TO NPOEKTUPOBLUMK AOMKEH MOMbITATLCS BbINOAHUTL CTATUCTU-
YeCKyH0 MPOBEPKY Ha HE3aBVICMMOCTb.

MpocToii NosxopA, rapaHTUPYHOLLWIA HE3aBUCYMOCTb, COCTOUT B NPEANO/IOKEHNN, YTO F1106a/1bHbIA SKCTPEMYM B KadK-
Z10M JeCATUMMHYTHOM MOAEIMPOBAHNN WM NIOKaUTbHbIE 3KCTPEMYMbI, HaXOAALLMECH B MHTEPBA/IaX HE KOpoye Yem Tpu
LMKMa peakuyid, ABNSOTCA He3aBUCKMbIMU. TakvM 06pa3oM, OHW TPEBYHT pasfeneHnst MUHUMAbHBIMY MHTepBa/iamm
BPEMEHN MeXay OTAENbHbIMA 3KCTPEMasIbHbIMY peakumaMy B LKIaX, CoAepKallyx ro Tpu peakumy (onpeaeneHHbIX
Tpems cpefHUMK nepecedeHnsaMn B 6710ke). Ecnmn xenartesisHo NpyMeEHeHe CUCTEMATUYECKOrO CTAaTUCTUYECKOrO NOA-
X0fa. TO NPOEKTVPOBLLMK MOXET OCYLLECTBUTb NPOBEPKY Ha HE3aBUCKMOCTb, UCMOMb3ys CTaHAAPTHbIE METOAbI OLIEHKV
(Hanpumep. F6. [5], [6]) 1 3aTeM MUHUMU3MPOBATL 3aBUCMMOCTb KOHTPOIMPYEMbIM METOAOM.

MeTogbl NOPOroBbIX MMKOB MOTYT Taloke UCMO/b30BaTLCH, HO NMPOEKTUPOBLLVIK AO/HKEH MPOSBUTL BHUMATE/TBHOCTb,
YTOObI OLLMOKN YCEUEHWsI U KOPPensaLmumM, BBEAEHHbIE NOPOroM, He MOBNSIN CYLLECTBEHHLIM 06pa3oM Ha hopMy IMMu-
PUYECKOTO pacrnpeaeneHus.

F.3 MeToAb! 3KCTPanonsaumMm Harpy3ok

F.3.1 OCHOBHbIE NOMOXEHUSA

Mpepnaraevble METOAb! ONPefEeneHns Harpy3ky, Bbi3BaHHOW BO3AE/CTBMEM BETPOBOTO MOTOKA, BO3HMKAOLLMM
oaviH pa3 B 50 /ieT. Ha OCHOBE 3KCTPANO/ISALMM SKCTPEMA/TBHBIX CIlyYaeB Harpy»eHVsi BETPOYCTaHOBKM MOTyT ObITb Npes-
CTaBfeHbl B BuAe cneayowmx npoleayp:

a) MapameTpuyeckast NOAroHKa ¢ NocneayrwmuM 06beaMHeHneM

[eneHne paboyero ayanasoHa BETPOYCTAHOBKM Ha AWCKPETHbIE CKOPOCTU BETPA U BbINO/IHEHWE BO BPEMEHHO
0611acTV MOAENMMPOBaHUA MPY HOPMasTbHOM YPOBHE Typ6yneHTHocTu (HMT). PacueT akcTpemasibHoro 3HaueHus (napa-
METPUYECKOTr0) pacnpeseneHust (2] fns Kakaoi B3siTO CKopocTu BeTpa. O6beaHeEHWE BCEX pacrpeaenieHunii B oyHKLMO
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pacnpeseneHus cpefHeli CKopocTu BeTpa Ha 60/bLLOM MHTepBasie BpeMeHW. MporHo3vpoBaHvie Be/IMUMHbLI CKOPOCTH Be-
Tpa. BO3HMKatoLLeli oavH pas B 50 fieT, Ha OCHOBe 06beAUHEHHOW (OyHKLMM pacnpeaenenus. s rnobanbHOro 3kCTpeMy-
Ma 13 10-MUHYTHBIX MOZENMPOBaHUI BEPOSITHOCTL 50-11eTHel Harpy3ku coctasnseT 3.8 - 10'7.

b) O6beanHeHVe faHHbIX C NocneayroLwein NoAroHKoM

[JeneHve paboyero AvanasoHa BETPOYCTaHOBKM Ha AUCKPETHbIe CKOPOCTY BETPA U BbINO/IHEHWE BO BPEMEHHOW 06-
NacTn MOAENPoBaHVIs NPY HOPMasTbHOM YpoBHE TypbyneHTHocTy (HMT). O6beayHeHe Bcex COOTBETCTBYIOLLMX SKCTpe-
MaJTbHbIX 3HAUEHNIA M3 BCEX BPEMEHHLIX 06/1acTell MoAenMpoBaHmus B ChyHKLMIO pacnpeaeneHuns cpeaHeli ckopocTy BeTpa
Ha 60/1bLLIOM VHTEpBa/Ie BpeMeHU A5 paboyero AvianasoHa BeTpoycTaHoBkU. OnpeaeneHre Bcex 3KCTPEMYMOB [N 0f-
Hoi (06beayHeHHOI) coyHKLMM pacnpesenenmns. MporHo3vMpoBaHMe BeNUYMHbI CKOPOCTY BETPa, BO3HMKAMOLLEH 0auH pa3
B 50 fieT. Ha OCHOBEe MOJTy4eHHON hyHKLMM pacnpedeneHus. [ns BbibpaHHOro neproga HabnoaeHns I, utobbl NOMy4mTh
3MMMPUYECKYHO CDYHKLMIO pacripefeneHns 418 aToroxe 60/1bLLIoro nepuoja BpeMeHun, paccMaTpuBatoTcs Asa pas/inyHbIX
cnoco6a 06beAVHEHNS SKCTPEMYMOB CMOAE/IMPOBAHHBIX pacnpefeieHnii Ha MastbIX BPEMEHHbIX MHTEPBa/IaX, 3KCTparo-
NAUMA Ha OCHOBE 1/106a/1bHbIX U IOKaTbHBIX SKCTPEMYMOB

F.3.2 Fnob6anbHble 3KCTPEMYMbI

"no6asibHble aKCTPEMyMbl pacripeaeneHuns 418 MasibiX BpeMEHHbIX MHTEPBAUIOB /1 BbIGpaHHOro nepuoaa Habnto-
OeHnst T. 0603HaYeHbl

F*ortW sIrT). FD)

roe S — peakuusi, BO3HVKAOLLAA B pesy/bTare BO3AENCTBUS Harpy3ku.
13 aTOro, Ha OCHOBE NPUMEHEHWA pacnpeaereHnst Ans CPeHUX CKOpoCTeli BeTpa Ha GOMbLIOM MHTepBasie BpeMe-
HW. MoslyyaeM cpyHKLMIO pacnpeaeneHnst SKCTpeMasibHbIX 3HAUEHUI Ha GOJIbLLIOM UHTEPBASIE BPEMEHN

iw | eros|AT)i(V)d V- F2)
Vi,

BenuunHa 3KCTpeMaJ'IbHOI7I peakumn sr 4Ns xenaemoro nepuoga nosTopeHus . MoxeT 6bITb nony4vyeHa 3 cneay-
HOLLEero paBeHCTBa

Ftang te/m(s.F)= 1——. N = — =« (F-3)

MpakTuyeckoe MpUMEHEHNE 3TUX (HOPMy/T MOXET ObITb TUMMYHBIM A9 AUCKPETHBIX 3HAYEHWI CKOpPOCTW BETpa.
Torga nonyyaem

P Wterm (siviTto- Pr=f(k  AS Vo<V Viouf F4

PacnpefeneHvie Fshort-termnosyyeHo NoAroHKoid K aMNprYeckoMy pacnpeseneHiio

(F5)

n* +1

rae Sh — r-e akcTpemasibHOe 3HaueHVie BbIGOPKM 13 HG1CKOPOCTY BETPA,
rt — sk, paHr MK aKCTpeMyMoB, Nosty4aeMblii 13 ckopoe™ BeTpa K.
[nsa viccneposanns, NpuBeAeHHOTO fasiee, crefyeT 3aMeTUTb, YTO SKBUBAUIEHTHOE BbIPaXeHWe A/15 ONUCaHNs aM-
NMPUYECKOTO pacnpefeneHrs Ha OCHOBE CyMMUPOBAHWSA NPELCTaB/IEHO BbIPaXKEHNEM

«« W fc, (F6)
/-1
rfle MHANKATOPHaA OYHKUMA  MIMEeT BbIpaxeHue
1 X£0
1(x) F.7
0 x>0

HasHaveHve VIH,D,VIKaTOpHOVI (*JyHKLI,VIVI COCTOWT B TOM. YTOObI UCK/HOUUTL BCE 3HAYEHMS, MEHbLUME U paBHble s
MOCKOJIbKY OHW MOrYT MOB/IUATbL Ha aMnMpU4eckoe pacnpegernieHne, nvesa BesivymHy MeHee Unn paBHYyo ski. Cnepyet
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OTMETUTb, YTO TaKoe onpese/ieHne NHAVKATOPHON hyHKLMM 0BGecrneumBaeT peanmsaLmio CoobITUSA, UAEHTUHHOIO KCTpe-
MaJIbHOMY 3HAYEHUIO & COOTBETCTBUM C MPUHATLIM METOLOM.

F.3.3 JlokanbHble 3KCTPEMYMbI

Tenepb Nony4Mm 418 BbIGPAHHOMO MHTepBasia HabnoaeHWI T rnobasibHble 3KCTPEMYMb! pacnpefeneHunin Ha MauibIX
WHTEpBas1ax BpeMeHn U3 BenmumH N(V)-He3aBUCUMbIX JIOKaUTbHBIX SKCTPEMasIbHbIX BEMIMUMH B nNepuogax BpeMeHu (ro-
naras. Yto aKCTPEMYMbI MOMOXUTESbHBI, B MPOTVIBHOM C/ly4aB, AOMYCKAETCA U3MEHUTb 3HaK)

PuwyMTn {S\V-T) = FlaeS(s IV:T T (F8)

PyHKUWA pacnpeieneHnst Ha 60/bLLIOM MHTepBasle BPEMEHM OnpeesieHa B COOTBETCTBUM € F.9. a Be/MumnHa K-
TpeMasibHol peakumn sf Ha paccmaTtprBaeMom MNeprose NOBTOPEHWUS CKOPOCTM BeTpa Tr ycTaHaB/MBAEeTCS B COOTBET-
CTBUM C U3/TIOKEHHBIM B NPpeablayLeM NoAnyHKTe.

[omkHO 6bITb BbINO/IHEHO CTPOrOe YC/I0BUE, YTO N SB/SETCA CrlyyaliHbIM YMC/IOM, /11 KOTOPOro pacnpeaesieHne
3aBucuT oT V.

OpHako N, B C/lyyae ero NpYMEHEHNs 15t BETPOYCTAHOBOK. VMEET OrpaHMYeHHOe YMC/I0 BapuaLuii No CpaBHEHO
C ero cpefHvM 3HaveHvem. CriefoBaTefisHO, 3aMeHa N ero CpefHVM 3HaveHneM, HOPMasM30BaHHbIM Mo V. Kak 3To
CAENaHo Bbille, ABNAETCSA AOCTATOYHO TOYHbIM. [JaHHOB AOMyLLEHVE MOXET ObITb MPUHATO, ECNM B NPUBELAEHHbLIX HUXE
dhopMyiax MCMonb3yeTcs S— BeNMUMHA, NPeACTaB/ISoLLAs CKOPOCTY BETPA, KOTOPbIe BHOCAT HaMbO/IbLUWIA BKNaA, B BE/W-
UMHY paccMaTpYBaEMOi yaenbHoM peakuyn. OCHOBBIBASICh Ha laHHbIX JOMYLLEHUSX, MOyvaeM CrieayHoLLme BbIpaKEeHNS

borg, torm(s I'M)= J 4 ¢ * (*| V:T)nt[V)dV. (F.9)
Vi

Mo» A (M TJ-t-i. M -i. (M°>

F.3.4 Avnupuueckne pacnpegeneHvsi Ha 60/bLUNX UHTEPBasIax BPEMEHH

CyLLEeCTBYIOT HEKOTOPbIE NpeVMyLLEeCTBa NPU 06BEAVHEHUN AAaHHbIX, MOTYYEHHbIX U3 BCEX CXOPOCTe BETPa, U No-
CcnefytoLLero noadopa hyHKLMW pacnpeseneHns Ans CKOMOUHNPOBAHHBIX AaHHbIX. OAHUM U3 METOAO0B, NpeAHa3HAYeH-
HbIX A/ 3TOr0, ABNSETCS BbIYMC/IEHNE A/1S1 KaKAOr0 GVHA CKOPOCTU BETpa psifa MOLE/MPOBaHWUA Ha OCHOBE CDyHKLMN
pacnpegfieneHvst Belibynna (Wi MHoM noaxogsiuein doyHKL).

Pk = f{VK)AVK, VmSV\<...<VU S (F-11)

Konb ckopo MOAeNMpoBaHnA BbINOMHEHbI U U3B/eYEHbI MakKCMYMbl, BCE MaKCUMaslbHble 3HAUEHNS, MOSyYeHHble
M3 BCeX CKOpOCTeVI BETPa, 06'be,qMHFIIOTCFI B OTAEe/IbHOE pacnpeneneHne N paHxnpyroTca B COOTBETCTBUN C

Frong tern (S ) - n + I=X—<MaWw ' ~-n2)

roe S, — 3KCTpeMaslbHas BeSMUMHA I-/i BbIGOPKY MO BCEM CKOPOCTSIM BETPA;
1t - S-il paHr cpeay N BCEX SKCTPEMYMOB, NO/YHEHHBIX 13 CKOMBUHUPOBAHHOTO Pacrpese/ieHus.

OfH/M 13 MOTEHLMA/TbHBLIX HEOCTATKOB aHHOrO MeTofa sIB/ISIETCA TO. YTO AOMUHVPYIOLLME Harpysku, 06yc/oB-
NIEHHbIE BbICOKAMU CKOPOCTAIMU BETPA, MOTYT UMETb 0UeHb HEGOJTbLLIOE UMCIIO MOLE/IMPOBAHNIA, U3 KOTOPbIX HEOBXOAMMO
13Bneub GOsbLUME SKCTPEMASTbHBIE 3HAUEHUS! B XBOCTOBOV YacTW SMNMPUUYECKOro pacnpeaesieHns. O6pallasch K 3ToMy
BOMpPOCY, JOMNOMHUTE/NBHOE pacnpeaeneHne Ha 60/bLLOM BPEMEHHOM UHTEPBasIE MOXET BbiTb BbIUMC/IEHO C MOMOLLbHO
[0MNONHUTENBbHBLIX MOZE/MpoBaHUiA Ans GUHOB CKOPOCTelt BETPa, UMEOLMX HU3KYI0 BEPOSITHOCTbL. MosIHOe Bpemsi Mo-
[EeNVpOBaHUs 15 KKAOTo 6UHA [OMKHO CrIefloBaTh ECTECTBEHHOMY PacipeaenieHno CKOpoCTH BeTpa. Ho HekoTopoe
KO/IMUYECTBO HOBbIX SMMMPUUECKVX pacnpeaenieHunii st GONbLUMX MHTEPBA/IOB BPEMEHN MOXET GbiTb CCHOPMMUPOBAHO C
MOMOLLBIO 3arPy>KEHHBIX C/ly4aiiHbIM 06pPa30M AaHHbIX U3 BCEX BUHOB. B KOTOPbIX MMEETCS BO/IbLIOE KOJIMUECTBO Mofe-
NIMpoBaHuiA. Mocne Toro, kak GyAeT CHOPMUPOBAHO HEKOTOPOE KOSIMUECTBO pacnpefenieHunii Ans GoMbLUMX MHTEPBasIoB
BPEMEHN, OHW MOTYT 6bITb YCPEeaHEHbI C LIEMbIO MOJYUYEHUs| €ANHCTBEHHON 06beANHEHHOW OYHKUMM pacnpeaeneHus,
KOTOpasi MOXET BbITb SKCTPANO/IMPOBaHa [/1s NOMyUeHUst Gosiee HI3KOTO YPOBHSI BEPOSITHOCTU.

F.4 Kputepum cxoaumocTtu

F.4.1 OCHOBHble NOJIOXEHNSA

B cuTyauum, korga BeTpOyCTaHOBKAa MCMbITbIBAET BO3AENCTBUE IKCTPEMasTbHBIX Harpy3oK, BEKHOCTb Pas/iMyHbIX
CKOpOCTeli BETpa M3MEHSIETCA B 3aBMCUMMOCTU OT Harpy3ku, KoTopasi Gbuia noslydeHa akcTpanonsumeid. Hekotopble Ha-
rpy3ku1. 0BYC/IOB/IEHHbIE CKOPOCTSMYU BETPA, 6nV|3KV|Mg| K HOMVH&U/TbHOV CKOpPOCTU BETPa, Npeobagator, Apyrie — npeob-
NajfatoT B 30HE OTK/IKUEHNA UK A/18 VHBIX CKOPOCTEe BeTpa.
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BaxkHbIM ycrosriem obecrnieyenust cTabunbHOCTY JAHHOTO MeToZa SB/SIETCA TLUATE/bHOE VCCIef0BaHMe NPOEKTUPOB-
LLMKOM MpeobriafatoLLyX CKOPOCTe BETPa C Liesbio 06ecrneyeHus BbINO/IHEHNS JOCTATOYHOTO KOSIMUeCTBa MOAE/MPOBaHNNA.

[na kaxpaoli ckopocTy BeTpa B uHTepBasie OT (Vraled- 2 M/C) O CKOPOCTW OTK/HOYEHWSI HEOBXOAMMO MMETb He
MeHee 15 MofienMpoBaHuid, a AN KaKol CKOPOCTY BETPa, MeHbLLeli (Y1 M -2 M/C). HeoGXOAMMO MOMY4UTb LLIECTL MO-
[lenmpoBaHui.

B kauecTBe [OMOMHEHWA K TpebyeMoMy MUHUMaSTbHOMY YMCTy MOAENMPOBaHuiA 419 CKOpoCTeli BeTpa B UHTepBa-
ne ot - 2 m/C) A0 CKOPOCTU OTK/IIOYEHUS [OMKEH BbITb Taloke NPUMEHEH KPUTEPUIA CXOAVMMOCTU B COOTBETCTBUM C
7.6.2. PeKoMeHflyeMoe 4uC/I0 MOAE/MPOBaHUI ONpeaensieTcs BbluMC/IeHMeM OBEPUTESIbHOTO MHTepBasia A/1si CyMMap-
HOW ChyHKLMM aMMIMPUYECKOro pacnpeseneHus. Yncno MoAennpoBaHni CHMTaeTCA JOCTATOUHbIM, eC/N 415 KaKAOoro A0-
BEpPUTESIbHOrO MHTepBasia ¢ LmpuHoli 90 % Ha 84 %-Hom chpakTuie SMIMPUYECKOrO pacnpeaenieHnst Harpysku riobasib-
HOro MakcuMyma meHee, YeM 15 % oueHkn 84 %-Horo dopaxTunsi.

OTOT MHTEPB&aUT MOXET ObITb OLEHEH C MOMOLLbI0 METOAOB 3arpy3ki (3]. METOLOM GUHOMMAIbHOW OLEHKY [4]. wn
OH MOXET 6bITb BHYTPEHHE OLIEHEH KaK 4acTb MCMO/Mb3yemoro MeToAa KCTPanoaLmn.

Ecnm akcTpemasibHble 3HaueHVst Bblan NonyYeHbl HLIM METOAOM (HampyMep, METOAOM MHOXECTBEHHbIX MaKCu-
MyMOB), KOTOPbI/, B CPEAHEM, NPUBOAMT K MOYYEHWIO T 3KCTPEMYMOB [/151 K&KAOT0 MOLEeMpoBaHusa Ha 10-MUHYTHOM
VHTepBavie BpemeH, Toraa 84 %-Hblil (hpakTiib HEOOXOAMMO 3aMEHUTbL Ha p. rae

KpuTepuii cxogMMOCTN A0/MKEH ObITb MPUMEHEH VHAVBUAYAILHO K KaXKAOMY pacnpefenieHvio Harpyskv Ha KopoT-
KOM MHTEpBasie BPEMEHW, TOrAa Kak pacrnpefesneHve Ha 60/1bLLoM HTepBasie BPEMEHU [O0HKHO ObITb NOMy4YEHO, UCMOSb-
3ys1 06 beAVHEHME faHHbIX MO CKOPOCTAM BETPa A0 MOAFOHKY, WM BbINO/IHEHMEM MOAFOHKW NapaMeTpyUieckoro pacnpese-
NEHUA K JaHHbIM, NMOMYYeHHbIM M3 Kadkaoli CKOpOCTY BETPa, 4,0 06beyHEHNS.

B npouiecce, KOTOpbI BK/IHO4aeT 0606LLEHVe, NPeWwecTByoLLee NOAroHKe, aMNMpUYeckne pacnpeaenenusa ans
Harpy3ok Ha 60/1bLIOM VHTEPBasIE BPEMEHM C NOCMEAYIOLMM 00beMHEHNEM BCEX GMHOB CKOPOCTW BETpa MOTyT ObiTb
YCTaHOB/IEHbI C NCMOJb30BAHVIEM @HA/IOMVIHHOTO KPUTEPWS CXOAMMOCTW, KOTOPbIN Obli NPea/IoKeH Bbille ANS pacnpese-
NEHUI Ha KOPOTKUX MHTEPBASIAX BPEMEHM.

[lns npoBepkn CXOAYMOCTU Ha XBOCTOBOM Y4aCTKe 3MMUPUYECKOTO pacnpeeneHuns, BenminHa copaktuns. npu Ko-
TOPOM HaslaraeTcsi KpUTEPUIA CXOAMMOCTU, AO/MKHA BbITb BbilLE BEMMUMHBI (DPAKTUSA, COOTBETCTBYHOLLETO SII060MY KOH-
KPETHOMY «KOJIeHy» (4acTo Hab/ioAaeMOMy SIB/IEHNIO) B AMMMPUYECKOM pacnpefenieHnn Ha 60/bLLOM UHTepBavile Bpe-
MEHMW.

F.4.2 OueHka dhpakTuis Harpyskm

Yenaemblit hpakTib Harpyskm Lp, COOTBETCTBYIOLLMIA YCMOBUIO HEMPEBbILLEHNS BEPOSATHOCTY P. OLIEHBaeTCs
cnefytoLyim o6pasom.

YnopsigounBaem Bce 3HaYEHVSt Harpy30K Mo BO3pacTaHWio Tak. UTo S, £ S2£... s Sm g1a T MMEOLMXCA 3Ha4eHui
pesynbTatoB MoAenmpoBaHus. Cregyet 3amMeTuTb, YTO T A0/DKHO ObITb PaBHO KOMMYECTBY MOAENMPOBaHUIA, B CyyaB
NPUMEHEHWs r106a/1bHOr0 MakcuMyMa. [115 f1roboro yCTaHOBIEHHOTO P HEOGXOAVMO YOeaWTLCS, YUTO MOXKHO HaliTi Takoe
uenoe yicnoi (rge 2 Srs ). uto

/-1
sps F.14
T+1 P T-1 ( )

JOMKHO BbITb 06ECTIEYEHO HaUIMUME [OCTATOMHOTO KOSIMYECTBA 3KCTPEMYMOB T. [/ 3TOr0 crieflyeT BbINOMHUTL
[lOCTaTO4HOE KONMYECTBO MOZEMPOBAaHWIA Tak. YTOObI BbilLe NpYBEAEHHOE HEePaBEHCTBO MMESO MECTO W Yncso / BbIio
HalifgHo. 3ateM cneflyeT BbINO/HUTL OLEHKY (hPaKTWIA Harpysku BbIMUC/IEHWEM SIMHEVHBIM UHTEPMOMMPOBAHNEM Crie-
JytoLyim obpasom

Sp=S ,+[p(m-1)- (/- Y<S,- ,). rae2S/sm. (F.15)

F.4.3 loBepuTe ibHblEe rpaHnLbl
[JloBepuTenbHble rpaH1Lbl OLEHNBAIOTCA Tak. YToObl 90 Y%-Hblil fOBEpUTENbHDIA MHTEPBAN 84 %-HOrO chpakTuns

Sqgf4 CcOOTBETCTBOBaS1 YC/I0BUIO

AMii052784[96<015 (F16)
Soga

ViHTepBan NpeacTaBnsieT xenaemblii 90 %o-Hblii JOBEPUTENBHBI MHTEPBA.

F.4.4 Onpepfenexnve foBepuTe/bHbIX MHTEPBA/IOB METOAOM 3arpy3Kku
Mpwn ncnonb3oBaHUM 4ns OpMYPOBaHNSA AOBEPUTENbHBIX MHTEPBAIOB NMPOLIeAYPbl 3arpy3ku, N3M0XEHHON B
[3] n [7]. BHauyane 6epeTcsi NEPBUYHbIA HABOP AaHHbLIX HA P TN06&/IbHBIX MAKCUMYMOB (/1,, T2, Ty Ta, TH.. Tp)
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1 NOBTOPHO C/lyYaiiHbiM 06pPa30M BbINO/IHAETCS NeEpPeBbIGOPKA C 3aMeHOI A1 (hOPMUPOBaHNS HOBOToO Habopa (I,
T2, Ty Tn.T5. ... Tp) M 3arpy3ka nepeBbI6OPKM TaKoro Xe pasmepa, YTo 1 nepBoHavasbHbIli 0bpasel,. CnegyeT
3aMeTUTb, YTO 3arpy3ka NepeBbIOOPKM JO/MKHA ObITb COCTaB/IEHA U3 NMOBTOPAIOLLMXCA BE/IMUKH 13 NEepPBOHaYasIbHO-
ro obpasua, 4719 Kax Aol nepeBbI60OPKM AaHHbIE BbIGMpatoTCs cydaliHbiM 06pa3om ¢ 3aMeLleHneM. Mpoleaypa no-
BTOPSIETCA [0 TeX Mop. noka He cchopMnpoBaHo 60sbLUoe konmyecTBo Nb 3adhyxeHHbIX nepeBbI6OPOB U3 kaxxgoro
13 aTVX HABOPOB AAaHHbLIX P OTAENbHO MOXET ObITb NosyyeH 84 %-Hblii hpakTub.

M3 atux Nb oueHok cocTaBnsietca Habop (/1/2,/3,/4,/6...IN6), LoBepUTENbHbIE UHTEPBasbl MOTYT GbITb
onpegeneHbl 06bIYHLIM METOAOM YNOpAA0YEHNEM AaHHbIX. 3TN MHTepBabl 3aTeM MOryT GbiTb NOACTaB/EHbI
B yncnutens BbipaxeHus (F.16). OueHka 84 %-HOro )pakTuaa. NoSy4EeHHOTo U3 NepBoHaYasibHbIX [AaHHbIX,
npeAcTaenseT 3HameHaTenb BblpaxeHus (F.16).

[na BbINOMHEHWA HAaAEXHOW OLEHKN AOBepuTefbHbIX haHul, MOXeT 6biTb JOCTATOYHbIM BbIMOHUTbL
He MeHee 25 3arpy3ok nepesbl6opok. OgHako 60/bliee KonnyecTso, 65mskoe k 5000, npuBoAnT K 6onee Ha-
[OEXHbIM OLeHKaMm.

F.4.5 loBepuTe/nbHble MHTEPBa/Ibl, 0CHOBaHHbIe Ha BUHOMWaUTLHOM pacnpeaeneHum

Onpegenexvie foBepUTESbHBIX VHTEPBAVIOB METOAOM GUHOMMAILHOMO pacnpeaenenus ([7]) B BblMMCMTENbHOM
OTHOLLEHVN MEHee emMKO, YeM BblYMC/ISEMbIE METOAOM 3arpy3ku. 3Ta 3KOHOMUA MosydaeTcs 3a CHeT Taby/mMpoBaHus
napamMeTpoB 415 BbIYMC/IEHNS BUHOMUHASIbHBIX [OBEPUTENBbHBIX UHTEPBAIOB, YTO JaeT pesy/bTar [/19 60MbLUMHCTBA
006bIYHBIX C/Ty4aeB.

Ta6nuya F1 — MapameTtpbl, HEOBXOAUMBIE [/1s1 YCTAHOB/IEHUS AOBEPUTESbHBIX MHTEPBASIOB METOAOM GUHOMMATb-
HOro pacnpegesneHus

Ana 90 % Haro 0BEPUTENILHOIO MHTepBana 84-1M0ro NPOUEHTUNS Harpy3ku

UMCNo MoAenMpoBaHmii *o r A B
15 9 14 0,50 0.32
16 10 15 0,27 0.19
17 un 16 01 0,03
18 n 16 0.87 0.96
19 12 17 0.58 0.90
20 13 18 0.35 0,83
2 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
3l 22 28 0.02 0.75
32 22 29 0,75 0.66
33 23 30 051 0.56
34 24 31 0,31 0.44
35 25 32 0.13 0.32

MapamveTpbl Tabmmupl F.1 1UCMonb3yloTcs B NMPOEKTHLIX pacyeTax, KOTopble COCTaB/IeHbl C YYETOM 06ecrneyeHus
90 %-HOTO JOBEPUTENBLHOIO MHTEpBaa /19 84-HOro NpoLeHTUNS 10-MUHYTHOrO MakcmMyma. MNpoekTHoe ypaBHeHWe Mo-
XET ObITb 3aMMCcaHO CrieAyHoLLYIM 06pa3oM:

<H- ) = plmm ) £ R )4 (X, KM). - X, (F.17)
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rae /. K'. A v B UMeloT 3HaueHs, NprBefeHHbIe B Tabnuue F.1 B 3aBUCMMOCTY OT YAC/IA BbINO/IHEHHbIX MOAEMPOBAHUIA.
a xr. X)vlp, Xy, MosyyeHbl U3 YropsiA0HEHHbIX CMOAE/MPOBAHHBIX 3KCTPEMYMOB. PesyrbTarbl
[laHHOrO pacyeTa [0/MkHbI GbiTb BBEAEHbI B ypasHeHue (F.16) 418 NpoBepKyY YC/I0BUS CXOAUMOCTY, rae

S0.84P.05 - AIA4096 ' 1 - rx- (F.18)

F.5 O6patHbIii MeTog, No NepBoMy MPUGINKEHWIO

AnbTepHaTVBO TPaAULIMOHHLIM METOAaM IKCTPanonAaLMM A IMTEeNbHO AeliCTBYIOLLMX Harpy3oK SIBISIieTCA UCMOSb-
3oBaHne Metoga (Inverse first-order reliability method (IFORM)). B gaHHOM MeToae MoAenvpoBaHve TypOyneHTHOCTW
1 peakuuin Harpys3ok ans ycnosuin HMT. [ns ckopocTeld BeTpa B uHTepBasie {Vrgted- 2 M/C) O CKOPOCTU OTK/IOYEHUSA
JODKHO 6bITb BbINOSHEHO He MeHee 15 MofenMpoBaHuii. 3aTem A0/MKHbI BbITb YCTAHOBIEHbI CKOPOCTY (CKOPOCTL) BETPA,
KOTOPbIE BbI3bIBAOT CaMble BbICOKVIE Harpyskv (Harpysky). SkCTpanonaums dyHKUmWIA pacnpeieneHus Ha MasbIxX MHTepBa-
Nlax BPEMEHM K YPOBHIO BEPOATHOCTY, COrMiacoBaHHbIM C 50-TETHAM NEPUOAOM MOBTOPAEMOCTU HarpysKkui, AaeT Harpysky,
BO3HUKaOLLYH OfH pa3 B 50 NET U B A@/IbHEALLEM UCMOMB3YETCS B pacyeTHOM criyyae MCH 1.1.

Kputepuin cxogmmoctv gna IFORM aHanornyeH npuMeHsieMbiM B ApYrX MeToAax aKCTpanosisaumm, oT/imymem se-
NSeTCS He0BXOAVMMOCTb  OLLEHKWN A0BEPUTESIbHBIX UHTEPBAUIOB A1 (hyHKLMIA pacnpeaeneHns Harpy3ki, BO3HVKatoLLEel ot
YCTaHOB/IEHHBIX BaXHbIX CKOPOCTEN BeTpa (4acTo TOMbKO /15 eVHCTBEHHOV CKOPOCTK).

Teopust NpYMEHeHUs 06paTHOro MeToa no nepeomy npuémkeHuo (IFORM). KOTopbIi OCHOBaH Ha nNpeobpasoBa-
HUN CryyaliHbIX (OM3NYECKMX NMEPEMEHHBIX K CTaHAaPTHOMY HOPMasIbHOMY pacnpeerieHo ClyHaiHbIX nepeMeHHbix [8],
XOPOLLIO onucaH B npumepe (9] 1 MoXeT NPUMEHATLCS 419 OLEHKW pacnpeaeneHnii Harpy3ok BETPOYCTaHOBOK Ha 60/TbLLIMX
VHTepBasiax BpemeHu Ans ycnosuii HMT.

MpumeHeHne meTopa IFORM ans akCTpeMavibHbIX Harpy30K BETPOYCTAHOBKY COCTOUT B BbIMOSIHEHUN CEAYHOLLMX
LLaros:

a) BbINoNHUTL 15 MoaenvpoBaHuii Ans 6MHOB CKOPOCTH BETPa B MHTEpBavie 2 M/C) ;0 CKOPOCTY OTK/HOUEHUS,

b) BblgeMTb GUHbI. JaroLe Hanboree BbICOKME 3HaUYEHNT MakCUMyMOB;

C) YNYHLLMTb pesy/bTarbl MCCeA0BaHNSA BbINO/HEHVEM ApyriX 15 MoenmpoBaHmii 471t GHOB. NOMyYeHHbIX B Luare b).

MOBTOPHO BbIAENWTL AOMUHUPYIOLLYIE NMPOEKTHbIE 3HAYEHWA CKOpPOCTeli (CKOPOCTW) BETPa W*. KOTOpbIE BbI3bIBAIOT
camoe 60/1bLLOE HarpyXeHue.

Y6eanTbCsi B JOCTATOYHOCTM KO/IMYECTBA BbINOMHEHHBIX MOAE/MPOBAHWA 419 aKTyaslbHbIX CKOPOCTEW (CKopocTw)
BETPa M0 CO6/TOAEHI0 YC/I0BUSA He NpeBbILLeHns 15 % oLeHky 84 %-HOTo thpakTns AoBepUTE bHLIM UHTEPBASIOM LLMPU-
Ho 90 % Ha 84 %-HOM chpakTu/Ie IMNMPUYECKOTO pacrpeenieHns Harpysku r1obasibHbIX MakCUMyMOB.

d) BbINOMHWTL aHaIN3 /151 KOPOTKUX MHTEPBAUIOB BPEMEHW TO/bKO A1 61MHOB (61HA). YCTaHOB/IEHHOTO B LUare C).
TpebyeMblii hpakTVIb pacnpefeneHns Harpy3ki [/1s 3Toro 6uHa BbIBOAWITCS 1 3aBUCHT OT 3HAUEHS YPOBHSA BEPOATHOCTW.

Vcnonb3ys doyHkumo Panesi CDF. Bbiuncnstot U, = & '1[Py(y*)1-

BeposiTHOCTb NpeBbILLeHVs B TeueHue 10 MvH oayH pas 3a 50 net p 1= 3.8-10-7 , uto cooTHocuTCSA ¢ [1=4.95.

PelumTb ypaBHeHne U2 =

BbluvicnnTb dopakTvinb Harpyskm Ps = d(1/2), Tabnuua F.2.
[nutensHo feiicTByroLan Harpy3ka senseTcs hpaktunem Ps pacnpefeneHns CKopocTu BeTpa B 61He V* Ha Masiom
UHTepBasie BpemeHu. [1ns JOCTUXEHUS NOAXOAALLEro (DpaKTUIs MOXET NOTPeboBaTbCA BbINMO/IHEHWE 3KCTPAaNoNALMK.

Tabnuua F.2— BeposaTHOCTb MPEBbILLEHWS KPATKOBPEMEHHBLIMU Harpy3kamMm kak oyHKUMSE CKOPOCTW BETpa Ha BbICOTe
0OCW BETPOKO/IECa /151 Pas/IMyHbIX K1acCOB BETPOYCTAHOBOK NPW UCMosib3oBaHuM meTtoga IFORM

V. MC 1 «Ps,knacc 1 1-Ps,knaccrll 1- Ps.knacc lll
5 5.77 E-07 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 4.14 E-07 4.55 E-07
8 5.13 E-07 5.93 E-07 7.02 E-O07
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
1 4.14 E-06 5.79 E-06 8.24 E-06
12 4.83 E-07 4.14 E-07 3.81 E-07
13 3.71 E-07 3.80 E-07 4.07 E-07
14 4.52 E-07 5.22 E-07 6.22 E-07
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OkoHyaHve Tabnuupl F.2
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V*. utc

15
16
17
18
19
20
21
22
23
24
25

1.71
4.93
181
4.32
3.81
5.64
1.23
3.72
1.55

. knacc 1

E-07
E-O6
E-O6
E-05
E-07
E-07
E-07
E-06
E-06
E-05

E-05

1 - Pg. knacc 1L

9.73
2.37
7.41
2.95
3.85
4.14
7.02
1.71
5.79
2.67
1.68

E-07
E-06
E-06
E-05
E-07
E-07
E-07
E-06
E-06
E-05

E-04

1- Pg. knacc lll

1.27 E-06
3.37 E-06
1.14 E-05
4.93 E-05
3.71 E-07
4.73 E-07
9.10 E-07
2.48 E-06
9.31 E-06
4.76 E-05
3.34 E-04
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Mpunoxexne G
(cnpaBou4HoE)

PacueT Ha ycTanocTb no npaBuny MaiiHepa ¢ akcTpanonsauueit Harpysku

G.1 PacyeT Ha ycTanocTb

YCTanocTHOe paspyLUeHvie HacTynaeT B pesy/bTare HakonIeHHOro NOBPEeXAEHNS, BbI3BAHHOMO BO3AelCTBMEM Me-
peMeHHbIX Harpy3ok. C 3TOl TOUKM 3peHns NPOLIECC YCTa/I0CTV pasBrBaeTCs B pesy/ibTaTe npypaLleHns NOBPeXaeH!s,
KOTOpOE CrefyeT U3 KaXoro rmcTepesvcHoro LKA HarpyeHus, NpefcTas/IeHHoro Ha AuarpamMmme HarnpshkeHue-fe-
dhopmaLys 4511 paccmaTpuBaeMoro ceveHys. Takvm 06pa3oM, Ha BPEMEHHON AnarpamMmme HarpyXeHust Kekaoro ceveHns
KaDKIOMY /TOKaUTbHOMY MaKCMyMy COOTBETCTBYET JIOKa/TbHbIA MUHMYM, YTO COCTaB/ISIET MOJHbIA Lk (pacyeT Lmkia
MEeTOA0M A0XAEBOro NoToka, cM. Matsuishi v Endo. 1968, i Dowling, 1972). Kaxablii 13 3TVX LIMK/IOB XapakTepuayeTcs
NapHbLIMA 3KCTPEMASTbHLIMA BENMUYMHAMM (MW, SKBUBAJIEHTHO, aMMIUTYAON U CPEHM 3HAUEHVEM, TO €CTb Pa3HOCTHIO
Mexay ABYMSA NapHbIMY 3KCTPEMa/TbHBIMU 3HAYEHUAMMN LKA 1 CPEAHUM 3HAYEHMEM LnKa). ECam NpuHATbL gonyLeHve,
YTO MPOLIECC HAKOMN/IEHUS NOBPEXAEHNS NOAYNHSIETCA JIMHEHON 3aBUCYMOCTU U /151 KOKAOMO LMK/1a HOCUT He3aBUCUMbIN
xapakTep (Palmgren, 1924, n Miner. 1945), Torga nosHoe nospexaeHvie. D. MOXHO Bblpasutb1®

(G.1)
7N(S

rae S, —AvanasoH Harpysku Ans iro ujkna:
N (.) — uMcno UKMNoB A0 paspyLUeHst NpY NOCTOSIHHON BEMMUYMHE aMI/IMTY /bl HArpy)XeHUs! ¢ AnanasoHoM, 3aAaHHbIM
aprymeHToMm (T. e. — kpuBast S-N). MpegnonaraeTcs, YTo JIOKa/IbHOe HanpshKeHe B MecTe paspyLLeHus /-
HENHO CBSI3aHO C BE/IMYMHOM Harpy3ku. Kak npaBwio, A1 pacyeTa Ha ycTaiocTb kpusas S+V. oTobpaHHast
[N NPOEKTHOrO pacyeTa, UMEET 3a/laHHy0 BEPOSITHOCTb BbDKMBaHUS! (YacTo 95 %) 1 ypoBEHb 4OCTOBEPHOCTU
(4acTo 95 %). KOTOpblE YUUTLIBAKOTCS NMPU NOCTPOEHUM KPVBOI HA OCHOBE 3KCMEPUMEHTASIbHBIX AaHHbIX A/15
KOHKPETHOro MaTtepuasnia. TakvM 06pasoM, NCKOMbIA MUHUMASIbHBIA YPOBEHb HAAEXHOCT MOXKET OXMAATHCS,
KOrfla CyMMapHOe NOBpeXAeHNe AOCTUTHET eAVHULLbI.
B npouecce akcnnyaraumm B3Y UCTbITbIBAET GO/ILLIOE KOMYECTBO NEPEMEHHBIX LIMK/IOB HArpYXKEHUS, SBNAIOLLMX-
CS pe3y/bTaTtoM M3MEHeHUIA NapaMeTpoB BETPA B LUMPOKOM Avanas3oHe. Mo3ToMy npu NPOeKTMpOBaHWM CrieayeT pac-
cunTaTb CreKTp HarpyxeHusi. HanbonbLumne kbl 7151 3TOro CNeKTpa AO/KHbI BbITh NOTyHYeHbI HA OCHOBE A0CTOBEPHOTO
COOTBETCTBYSI ;AHHbIM, MOJYYEHHbIM B NPOLECCE MOAEIMPOBAHUS U UCTIbITAHWIA, NPOAO/HKATENBHOCT KOTOPbLIX 3HAY-
TesIbHO Kopoye, YeM CPOK CTyx6bl BAY. [N Kaaoro pexviva BeTpa, MOXHO MPUHSTb, YTO NPOLLECC Harpy>XXeHWst Moaesn-
pyeTcsi CTauyoHapHbIM BEPOSTHOCTHBLIM NPOLECCOM. TakviM 06pa3oM, OXMaaeMoe NOBPEXAEHNE NPY 3aaHHOI CKOpPOCTH
BeTpa V v onpeaesieHHoro neproga BpemeHu - 6yeT onpeaesneHo:

E£(D|y.r).|"s" - ru . G.2)

rae nsr(S]V,7) — cnekTp KpaTKoBPEMEHHOTO Harpy)XXeHWs, onpeaeseHHbIl Kak oyHKLUYSt MI0THOCTY AN onpefeneHHoro
yucna LKIoB. B 3TOM cyuae, oxvaaeMoe YnCIo LyK/IOB B /IH060M MHTepBasIe Apana3oHa HarpyxeHus
(SA,Sfl) B TeueHve neproga BpeMeHn T onpeaensiercs.

fn ST(S\W,T)dS.
A

OnpeaeneHve OXULAEMOro NOBPEX/AEHWS], HAKOMMEHHOO B pesy/ibTare BO3AeiCTBUS HOPMaUlbHBIX SKCT/lyaTaLy-
OHHbIX Harpy3oK B TeUeH/e BCEro Cpoka aKCr/lyaTauym, NosyyaeTcsl pacluvpeHneM BPEMEHHOTO MHTepBasia Ha NosHbIi
CPOK 3KCTUTyaTaLmm 1 UHTErpUpPOBaHMEM M0 AUANa30Hy CKOPOCTE BETPa, COOTBETCTBYHOLLIVX PEXUMY NPOV3BOACTBA SHEP-
. B pesyribTaTe nosydyaeM BblpakeHue:

E{o)=H" J - £{oKr » w =M ~ j' <G3)

rae p(V) — chyHKUMS MAOTHOCTM BEPOSITHOCTY /18 CKOPOCTM BETPa Ha BbICOTE OCU BETPOKO/eca A/11 CTaHAaPTHbIX Kiac-
coB B3Y. onucaHHbIx B 6.3.1.1.

1>C uenbio 06/1erYeHnst N3NOKEHNST UMEHEHIEM YPOBHS Harpy3kyl, COOTBETCTBYIOLLE CpefHein TOUKe KaxkKaoro
LVKna, npeHe6peratot. [JaHHOe orpaHunyeHie GyaeT yCTpaHeHo No3aHee, Koraa pesyrbTar KoneGaHus YPoBHS Harpyski B
cpeaHeli Touke Lukia byeT yuTeH 3aMeHOi Ha SKBUBAIEHTHBIV LK Harpy>eHUsI.

73



FOCT P 54418.1—2012

CreKTp HarpyXeHus 415 AUTeNbHO AECTBYIOLLMX Harpy30K UMEeeT BIAL;

n.r(S)=—y — J nST{S/j)p(V)aV. G4
V.
Torga
L TXHE) G5
£<°H N[S)'ﬁ (G5)

Ha npakTuke BO MHOMVIX C/lyuasix yA06HO pasaennTh AvanasoHbl BE/IMUUH HArpy30K U CKOPOCTell BETpa Ha OTAE b~
Hble NoArpynnbl — BbIGOPKU. B 3TOM Cryuae, oXugaeMoe NoBpexaeHe MOXET GbiTb annpoKCUMUPOBAHO:

(G6)

rae N* — OXUAAEMOe UMC/IO LIMK/OB Harpy)eHusl B TeueHne Cpoka SKCrlyaTauum Bj i BLIGOpKe CKOpOCTY BETpa K-l —
BbIGOPKE BEMMUMHbI HArpy3Ku:
Sk— Be/MuMHa, COOTBETCTBYIOLLAS LIEHTPY K- BbIGOPKY Be/IMUMHBI Harpy3kv. OTcioaa:

Lifetime « Y ¥
T | ns r (S|VTV>(V)dSdV. (G.7)

K o

V.y *

rae AV. — LMpuHay— BbIGOPKU CKOPOCTU BETPaA M JISA— LUMPUHA K-i1 BbIGOPKY Harpy3ku.
YueT faHHbIX pe3ynbTaToB 1 TpeboBaHWii 7.6.3 B OTHOLLIEHWW UCMO/b30BaHWA KO3thth1LMeHTOB 6e30nacHOCTY 415t
Harpys3oK, JaeT BblpaxkeHve 418 pacyeTa no npefenbHO yCTasoCTHOV NPOYHOCTM:

f ’\zlt{yg)d SSl. (G.8)

rae y = ymyn— npovssefieHne Bcex TPEX NaBHbIX NapLnabHbIX Koacbcbmu,meHuTOB 6e30nacHOCTV A/19 Harpy3ok, mare-
pyasioB M NOCNEACTBUIA OTKa3a COOTBETCTBEHHO. B AnckpeTHoI hopMe 3TO BbipakeHvie npuobpeTaeTt
BAL;

y nik G.9
f;NhSk)Sl. (G.9)

[lns Bcex cnyyaes, Korga CyLeCTBEHHOE MOBPEeXAEHNe NPoMcXoauT 6osiee YeM B OAHOM Crlydae HarpyXeHus 3
TabvLbl 2. O NOBPEXAEHVIS BIMCAIOTCA /19 BCEX C/TyHaeB HarpyXeHusi, UCNonb3ys NIEBYIO YacTb BbipakeHust (G.9).
CymMMa BbIYMC/IEHHbIX A01El A0MKHA ObITb MEHbLLE WM paBHa eauHuLE.

M3naraemblii MeTog, 40 3TOr0 MOMEHTa NpeHebperas U3MeHeHNeM BeIMUMHbI CPEAHENO 3HAYEHS KaXAOoro Lyikia
HarpyxeHus.. OgyH M3 NPOCTbIX CNOCOOO0B, MO3BOMSOLLMX YYECTb 3TO U3MEHEHME, COCTOMT B TOM. YTOGbI paccuuTarb
9KBMBA/IEHTHBINA LMK HArpY>KEHNS, UMEIOLLMIA ChVKCUPOBaHHYH0 BENMUMHY CPEeLHEro 3HaYeHUs LMKIa Harpy>XXeHus U Bbl-
3bIBaPOLLlI/II7I TOYHO TaKoe e noBpexaeHune. B atom Cny4ae, nospexaeHve B pesysibTare BOCNPUATUA 3KBUB&UTEHTHOIO
LMKna SIBMISETCA TOYHO TakVM Xe. Kak U B pesy/ibTare LIK/I0B C NepeMeHHbIMY CPeH MU 3HaYEHVSIMK. Takum 06pasom,
paspyLLeH1e Npov3oiaeT (B cpeaHeM) 471 TOro XXe CaMoro Ync/ia LKA0B C NOCTOSIHHON aMI/INTYA0M 3KBUBASIEHTHOTO Lin-
K/IMYECKOro Ayana3oHa Sefr Kak 1 /18 LMKIOB B /I060M AaHHOM LIMKIMYECKOM AnanasoHe 1 C /060 COOTBETCTBYIOLLEN
BE/IMUMHOI CpeAHero 3HaueHus. Ecnv 0603HaumThb ceMbto KpuBbIX S-N 415 nepeMeHHbIX cpeaHnx 3HadeHuii — N (S. M).
TO YpaBHEHVIE IKBMBAJIEHTHOTO MOBPEXEHNS

mS~AM0) = N{S.M) (G.10)

peLuaeTcs Ans Seq Npu 3afaHHbIX BEMYMHAX S. M 1 BbIGpaHHOV MOCTOSIHHOW Be/IMUMHE CPEAHEro ypoBHs Lvkna MO.
B mMaremMaTnueckyx TepM1Hax 3T0 MOXET GbITb NPEeACTAB/IEHO Kak:

S, = IV (W(S.M).MO). (G.11)

rae obpaTHas oyHKLMS OTHOCUTCS K NepBOi nepeMeHHo dhyHkumn. N. JaHHOW BO BTOPOiA nepemeHHoi. Kak npasuno. MQ
BbOMPAETCA TaK. YTOGbI AaTb BE/MUMHY R (OTHOLLEHVE MaKCUMa/IbHOW Harpy3ki K MAHUMAUTLHOM Harpyske) i1 SKBuBa-
JIEHTHbIX LIMK/IOB Harpy)XeHusi, KOoTopble HaXOAATCS B CepefviHe AnanasoHa BefNunH, B3ATbIX HENMOCPEACTBEHHO U3 faH-
HbIX HarpyXeHusi. Hacto npuemnemoli BENMYMHOW SIB/ISIETCA BENMUMHA CPEAHEV HarpysKu, YUMTbIBAIOLLEN BCE CKOPOCTY
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BeTpa 13 pabouero AnanasoHa. 18 60/bLLUMHCTBA C/lyYaeB, Koraa kpreble S-N onpefesneHsl aHaIMTuuecky (Hanpumep,
CTENEeHHbIE W/ 3KCMOHEHLM/TbHbIE 3aBUCUMOCTH), AMana3oH 3KBUBASIEHTHOTO LIMK/IMYECKOrO Harpy)XeHVs IErko BbIUMC-
nsetcsi. Ecnv AyanasoH CTaHOBUTCA GObLLIMM, TO HEOBXOAMMO NPOSIBUTL BHUMATE/ILHOCTb. B 3aBUCMOCTY OT BE/MUMHbI
CPEAHEro 3HAUYEHVs1 LMk/Ia MakCUMasbHasi Wi MAHUMaUTbHAsH BEJIMUMHA Harpysku A/1s aHHOTO LKA MOXET Mpueiiv-
3UTbCS K BE/IMUMHE CTATUYECKO NPOYHOCTU. B 9TOM c/lydae NpocTasi BLICOKOUACTOTHasA KpyBasi S-N MOXET CTaTb Henpu-
em/IeMOA. Kpome Toro, A/1s BE/IMUMH € GO/bLUMMY AYana30oHaMy MECTHbIE HAMPsKEHWS WM AechopmaLiyisi MOryT nepeiitn
OT JOMVHUPYIOLLIETO COCTOSIHUS CKATHe-CxXaTUe WM PACTsHKEHNE-PACTSHKEHME K COCTOSHUIO PacTshkeHre-okatve, KoTo-
poe [MIOKET UMETb UHOE aHa/IMTUYECKOe MpefCcTaB/ieHne kprBoii S-N. BaxkHO MCMo/b30BaTh NPaBWIbHYHO 3aBUCYMOCTb
S-N /151 onpefeneHns AuanasoHa SKBUBASIEHTHOTO Lka. BHavane /1 JaHHO BpeMeHHO avarpammbl onpesensiorcs
LMK/TbI 1O METOAY AOXAEBOr0 MOTOKA. 3aTeM BbIUMC/ISIETCS Psif SKBUBAUTEHTHBIX LIVIK/IOB C MOCTOSHHBIM CPEAHWM 3HAUEHM-
eM LyiKna (Ha OCHOBe NPaBW/IbHO BbIGPaHHbIX 3aBUCMMOCTe S-N /151 KaXKA0ro BUAA LIMK/IOB HarpyxeHust). JabHeilluas
OLieHKa pacnpesesieHuii 3TUX 3KBUBASIEHTHbIX LIMK/IOB JAET HOBbIV 3KBVBA/IEHTHBIV CMIEKTP KPATKOBPEMEHHOTO Harpyxe-
HYS. TIo/yUeHHbIA HOBbIV CNEKTP UCMOMbL3YETCS 4/1 NOACHETA UIC/IA LMK/IOB, MCMOMb3yeMbIX /11 onpeaeneHvs fonei
MOBPEXAEHUS /151 KSKOO0I BbIGOPKY HArpy)XeHwst 1 CKOpoCTY BETPa. [1aBHOe NpenMyLLECTBO AaHHOTO METOZA COCTOUT B
TOM. YTO OLIEHKA SKBUBA/IEHTHOTO CMEKTPA SB/ISIETCA CTATUCTUUECKU GOslee SICHOM, YeM MPOC/IEXVBaHUE YPOBHEl cpes-
HVIX 3HAYEHWIA Kak He3aBMCUMOVi NepeMeHHol. Mosydaemoe NPerMyLLECTBO 06YC/IOB/IEHO TEM. UTO CEPeaVHbI BbIGOPOK B
3TOM METOZe OTAE/LHO HE OTC/IEXMBAKOTCS, W GOMBLLMHCTBO LWIK/IOB HArpyXeHUsl PAaCCUMTLIBAETCS HA OCHOBE TUMUYHBIX
BPEMEHHbIX PsifioB UBMEPEHHBIX HArpy30K /151 Kol BbIGOPKY Harpy3kv U CKOPOCTY BETpa.

[0n0/HATE bHBIM NPaKTUYECKUM PE3y/IbTATOM, BO3HMKAIOLLMM NPy OMPeAeieHn KpaTkoBPeMEHHOrO CnekTpa Ha-
TPY>KEHWSI. SIBNSIETCS NOJTyYeHUE GOSBLLIOTO KOSMYECTBA MasIEHBKVX LIVIKIOB, ONpefesieHHbIX METOL0M AOXKAEBOro NoToKa.
3TN MasieHbK1e LMK/bl MOTYT YacTo BCTPEUATLCA B COCEAHMX MO BPEMEHU TOUKax, NO3TOMY MeXay HUMW MOXET GbiTb
yCTaHOB/IEHA CBSA3b. MasieHbK/e LK/Ibl MOTYT Taloke UCKaXkaTb hopMy aHa/IMTUYECKOl annpokcuMaLm XBocTa pacnpe-
Aenenis. MoaToMy Npy anmpoKCMMAaLMM XBOCTA KPATKOCPOUHOTO pacnpeienieHnsi PEKOMEHyeTCsl paccMaTpyBaTh TO/LKO
LMK/TbI BbILLIE MOPOrOBOIA BE/MUMHBI. [MoporoBasi Be/MUMHA € HAUMEHBLLVM 95-HbIM MPOLIEHTUIEM 06bIYHO AAET XOpoLLne
npakTuyeckme pesysibTarbl. MOHKEHUE NOPOroBOA BE/IMUMHBI TTIOHKET 6bITh ONPaBAAHO, EC/IN MaUIeHbKME LMK/IbI BbUIN 1C-
K/OUYEHbI UK. ECTIN YBEMYEHHOE YMC/IO AaHHBIX, UCTIONb3YEMbIX /151 OTOGPaKEHS MPOLIECCA, KaK OXVAAT, MPYBELAET K
CYLLLECTBEHHOM [OMNO/THUTE/LHOMN CTATUCTUUECKON HAAEHOCTU.

[1s1 NpaKTUYEeCKoro MPUMEHEHUS TPY MPOEKTMPOBaHMM B3Y HEOBX0AMMO ONpeaeiTb SKBUBA/IEHTHBIN CMIEKTP kpa-
TKOBPEMEHHOTO HarpyXXeHysi OT CMOZE/IMPOBAHHbBIX AUHAMAYECKMX AAHHBIX, @ 3aTeM BbIUMC/IUTL HAKOM/IEHHOE B Nepros
3KcnyaTauuy noBpexaeHie. OavH 13 METOLOB BbINO/THEHMS] 3TOI 3a1a4W JO/MKEH COOTBETCTBOBATL C/IEYHOLLIEMY MOPSIAKY.

- BbIGpaTh 6230BbIVi CPEAHU YPOBEHb KaK CPEeAHIO BESMUMHY YPOBHS HArpyeHusl, YUMThLIBAIOLLYIO BCE CKOPOCTU
BeTpa:

- 3 MOMyYEHHBLIX MOAEMMPOBAHNEM [aHHbIX /18 ONpeaeeHHON CKOPOCTY BETpa M3B/eYL NOC/ef0BaTe/bHOCTb
JIOKa/TbHBIX MakCMMYMOB 1 MUHVMYMOB. [10C/iejoBaTe/IbHOCTY SIOKASTbHBIX MAKCUMYMOB M MUHIMYMOB U3 NOBTOPSIHOLLMIX-
CS1 BpEMEHHbIX PSZIOB [/151 TEX e CaMbIX PEXVMOB BETPa PEKOMEHAYETCS 06bEAUHUTL B OAUH PsifL:

- ONPEeAevTb BEMUMHY AvanasoHa U CPeAHEee 3HaueHVe LKA 15 KaKAOro CMOZE/IMPOBaHHOTO LMK/Ia Harpyxe-
HVSt METOAOM [I0/EBOr0 MOTOKa;

- ONpeAevTb 3KBUBASIEHTHBIN AMaNasoH A/1s1 KKAOro LKA HarpyXXeHusi OTHOCUTE/IbHO BbIGpaHHOro 6a3oBOro
YPOBHSI CPEAHEr0 3HAUEeHUs LK/a:

- ONpeAeTb aHA/ITUYECKOE BbIPaXKEHWE, COOTBETCTBYIOLLIEE BEPOSITHOCTHOMY PAacrpefe/neHnto SKBUBIEHTHBIX
LMKIOB AN1A C/lyuast KPaTKOCPOUHOTO HarpyeHust FSES|V, 7) Ana AaHHbIX Bbille HasHaYeHHoro rnopora. OnvcaHue of-
HOrO 13 METOAOB MOAGOPA AHA/IMTUYECKOTO BLIPXKEHNS /151 PACTPEAENeHUs] MOXET ObITb HaliileHo B paboTax Mopuap-
! 1 Xonnes. 2003. [/15 BbIGPaHHOMO TUMNa pacnpeaeseHns 4o/mkHa 6biTb NpoBepeHa cTeneHb TOUHOCTY COOTBETCTBUS
JaHHbIM 1 JOCTaTOYHOCTb HAbopa AaHHbIX A5 BbINOMHEHSI HALEXHOV OLEHKM MOBEAEHVst XBOCTA pacrpeaerieHus No
CPaBHEHWIO C UMEIOLLIMUCS faHHBIMY;

- ONPEAEUTbL OXMAAENMOE YMCIO LVKIIOB B KO0 BbIGOPKE B TEUEHWE CPOKa Cry)XObl, MCMOMb3ys AaHHble, Koraa
BbIGOPKA HArpYXXeHUs1 HUKE MOPOrOBOTO 3HAUEHs!, 1 NoA06GPaHHOE aHa/IMTUUECKOe pacrpeaesieHre A1s HarpykeHus,
KorJa BbIGOpKa Harpy>XeHus! BbILLIE MOPOrOBOTO 3HAYEHNIsl, B COOTBETCTBIM C (hOPMY/IONA:

ecnm S* Hxe/-ro nopora

ecnu S* BbilWeyro nopora (6.12)

roe — UMCIO CMOZE/MPOBAHHbIX LIMK/IOB YCTASIOCTW, HACUMTLIBAEMbIX B aHHbIX fi/151 /-1 BLIGOPKM CKOPOCTY BETpa U
SHi BLIGOPKY HArpy>XXeHWs HXe Ha3HAueHHOro Mopora;
M — u4MCI0 YCTAIOCTHBIX LIMK/IOB, MOACHUTAHHBIX NPV MOZE/MPOBaHK, BbiLLiE MOPOra, U

nokasblBaeT 4aCTb BPEMEHW, KOTOPYH CKOPOCTb BETPa HaxXoauUTCA B Bbl60pKe

/, B CryyaB NPUHSITUS pacnpesesieHysi CKopocTy BETpa no Pareto;
- NPOCYMMUPOBATH [I0/1EBbIE MOBPEXAEHNS, UCMOMb3Ys /IEBYIO YacTb ypasHeHust (G.9);
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- NPOCYMMMPOBAaTh MOJIHOE MOBPEXAEHME 3a BECb CPOK C/YXObI A/18 BCEX C/ly4aeB YCTaIOCTHOMO Harpy>XXeHus.

Mpy1 UCNoNb30BaHWM AaHHOTO METOAA CEfyET NPOBEPUTL:

- [OCTaTOYHA /M Be/MUMHA BbIGPaHHOTO paspeLLIeHNs 418 BbIGOPOK CKOPOCTY BETPA M Anana3oHa HarpyXeHus s
o6ecrneyeHnst XxeniaeMoi YNC/IEHHON TOUHOCTH, U

-00CTaTOYHO /1M 6O/bLUME BE/IMUMHBI AManasoHa HarpyXeHUs UCMosb3yoTcsl, YTOObl OCTOBEPHO NPEeACTaBUTb
XBOCT pacripeie/eHyst Harpy3ki Ha A/IMHHOM MHTepBasie BPEMEHN.

MepBasi NpoGriemMa MOXET ObiTb MCC/efoBaHa annpOKCUMMPOBAHMEM OLUMGKN KaK MOJSIOBUHBI Pa3HOCTV MEXay
pesynbTatamu, BbIMUCTIEHHBIMA C ABYMSI Pa3/IMYHBIMA Pa3peLLeHNsIMA BbIGOPKM, MPOMYCKAOLWMMM AaHHbIE OT KadKAoi
[pYroii CKopoCTU BETpa WK AvanasoHa HarpyeHusl. B kauecTBe asibTepHaTVBbl AO/MKHO ObITb BbIUUCIEHO CyMMapHOe
NoBpeXAEHMe, UCTIONb3Ysi OKOHEYHbIE TOYKW BE/IMYMH BbIGOPOK, BMECTO CPEeHVX BEMMUUH A/1S1 NOSYYEHUS! TPaHNYHOTO
pesynbTata. Bropasi npobieMa MOXeT ObITb MCCNEAO0BaHA, €C/IN NPOTPECCUMBHO YBENNUMBATL BEMMUMHY HAWGOMbLLIETO
AvanasoHa BbIGOPKY Harpy>XKeHWs 10 0GHAPYKEHWSI HE3HAUMTE/TEHOTO NPUPOCTA HAKOM/IEHHOTO B TEUEHUE CPOKa CIYMObI
NOBPEXAEHUS.

Le
Cne,qyeT OTMETUTb, YTO MOCKO/IbKY OTHOLLEHNE ABNSIETCS 6OMbLUMM YMCIOM, TO HavbosbLIas Heoﬁxo,u,m-

Masi BbIGOpKa Harpy>XXeHWsi MOXET BbITb 3HAUMTE/bHO GObLLE, YeM HaVGObLLIMIA LKA, NOJTyHeHHbII NPy MOZEMPOBaHNM
[aHHbIX. Takoll pesyribTaT nosyyaeTcsi NoTOMy, UTO NOJSIHAs CMOAENMPOBaHHAs BpeMeHHas AuarpavMma HarpyxeHusi Ha-
MHOTO MEHbLLE, YeM CPOK CyXObl BAY. 1 HEOGXOAYMO BbINOSTHUTL CTATUCTUUECKYHO SKCTPAMNOSLMIO A/1S TOro, YTOGbI
[OCTOBEPHO OMpee/uTL NoBpexAeHe, COOTBETCTBYHOLLIEE XBOCTOBOI YaCTy pacnpeaeneHns 41 A/IMTe/IbHOro Harpyxe-
HUS.
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MpunoxeHve H
(cnpaBou4Hoe)

OAHOBpPEMeHHO AelicTBYlOL e Harpy3Ku

H.1 OCHOBHble NOMOXEHUS

MofpOoBHbIA CTPYKTYPHbI aHaIM3  KOHCTPYKTUBHBIX 3/1eMEHTOB BETPOBO YCTAHOBKY 06bIYHO MCMOMb3yeT METOA,
KOHEYHbIX 3/TEMEHTOB UMM MHYIO NMOAXOASLLYH0 pacueTHYH0 MOAeNb /15 onpeaerieHns AeACTBYHOLWMX MECTHbIX Harnpsxe-
HUA 1 flechopMaLnii, BO3HVKAIOLLMX B pe3y/ibTaTe BHELLHMX Harpy3oK, MPUIOKEHHbIX K 3/leMEHTaM KOHCTPYKLMK. YacTo Ta-
KOl MeTOoA, yCTaHaB/IMBaEeT Noaxogsllee BHyTPEHHEE CeyeHne, B KOTOPOM AECTBYIOT MPUIOXEHHbIE Harpy3ku, HanpumMep:
CceyeHve OMopHOro NOALLIMIHUKA MEXaH/3Ma NoBOPOTa FOHAOSTbI NPY ONPEAENEHNY Harpy)XXeHst GaLLHK B BEPXHEN YacTu.

B faHHOM cryyae rpaHunyYHbIE YCIOBUSI HArpY)XXeHIs! ONpeensitoT WeCTb CUI0BbIX (hakTopoB: Tpu yeums Fx, Fy. n
Fz v Tpn momeHTa Mx Myu Mr

[ns yoo6eTBa 34ech MPUHATO, YTO OCK X MY HAXOAATCS B MIOCKOCTU AENCTBUSA Harpy30K, a OCb Z — MepneHaunky-
NsipHA A@HHOW NI0CKOCTY. [U1st ONMcaHUs Cly4yaeB 3KCTPEMA/IbLHOMO Harpy)XeHUst UCMosb3yeTcsl MaTpuLia Harpy3oK, KOTo-
pasi yacTo npefcTaBnsieTcs B BAAE, NpYBeAEHHOM B Tabnmue H.1.

B faHHol Tabnmue Kaxxaplii CTONGEL, NpeACTaB/seT BeMUMHY drakTopa Harpy3ku, KOTopasi BO3pacTaeT BBEpPX.

Kaxxaplii psi, npecTaBnseT BENMUMHbI OAHOBPEMEHHO AEMCTBYHOLLMX Harpy3oK (T. €. BCe BEe/MUMHbI, BO3HMKAOLLME
B OHO U TOXe BpeMFl), a 3alUTprXxoBaHHble KETOYKN NoKa3bIBAKT T€ KOMMOHEHTbI Harpy3ku, KOTopble MMEKT MakCUMaslb-
HOEe 1 MYHUMasIbHOe 3HaveHue, Kak nokasaHo crieBa.

ﬂ'aHHbIe MakCMMaJibHble N MUHUMaU/1bHbIE Harpyskn 3akpbiBalOT BECb AMana3oH 3HaueHul ANA KOHKPETHOro cuno-
BOro chaktopa.

3arem npuMeHsieTcsl BbibpaHHas CTPYKTYpHast Mofesb, UCNoMb3ys Kakablii U3 psioB, 418 onpeseneHus pesyrib-
TUPYIOLLIEr0 MECTHOTO HanpshxeHnss Wi gedbopmalyivi, KOTopble HaA/IEXUT CPaBHUTL C NOAXOAALMMU KPUTEPUSIMK pas-
pyLueHus.

Ta6nunya H1— MaTpuua aKCTPEMasIbHOrO HarpyeHus

F* py Fz Mx Mv M, Fr Mr «W
Max

Min
Max
Min
Max
Min
Max
Min
Max
Min
Max
Min
Max
Max

Ecrnn KOHCTPYKUMOHHaA YXXeCTKOCTb W MPOYHOCTb MNoA BOB,ELEI‘/‘ICTBI/IEM Harpysok, nexatmx B njoCKOCTU ceveHus,
CXOXW ANS pasHoHaNPaB/IEHHbIX HArpy3oK, Havbonee TsHkesblld cryyail Harpy)XeHVst MoryT AaTb KOMMOHEHTbI HarpysKu,
[elicTByIOLLME BAOMb OCEl X U'Y. U MMetoLmMe 6osbluMe, HO He camble 60/1bluMe 3HAUYEHMS. TakMM 06pasoM BENMUMHA
CyMMapHOro BEKTOPA Harpy3Ku, /IeXxallero B naoCKOCTY ceueHysi, NpeacTaBieHa B 06aBOYHbIX CTONGLAX B MPaBoii YacTu
N B HWKHUX psigax Tabmupl.

[LaHHble aelicTBytoLLMe B NIOCKOCTM Harpy)XeHusi pe3y bTVpYHOLLME CUMoBble (DAaKTOPbI ONPEAENSAOTCS CrieayHoLLMM
o6pasom:

fr =1 NMMR=  +M*. (H1)
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Yron Mexgy HanpasfeHAMM AaHHbIX CUM0BbIX (haKTOPOB ONpeaensieTcs COOTBETCTBEHHO:
eF=arctgtFJ Fy)n  =arctg(Mx| My). H.2)

3HaueHVs1 COCTaBNAOLLYIX Harpy3ki1, NpeAcTaBneHHble B Tabnmue, A0MKHbI GbiTb ONpeaeieHbl Ha OCHOBE Mocre-
[YIOLLErO aHaIM3a BPEMEHHbIX Cepuii /151 LLEeCTU KOMMOHEHTOB Harpy3ki, OnpeaesieHHbIX Kak pesy/bTarl peaiv3aumm B
NOSIHOM 06bEME AYHAMMYECKOro MOAE/IMPOBaHISi BETPOBOI YCTAHOBKY.

B 3TOM aHa/IM3e BpeMEHHbIE CEPUM UCCTIEYHOTCA HAa MaKCUMasIbHbIE Y MAHMMaUTbHBIE 3HAUEHNIS KRXKA0rO CII0BOTO
dhakTopa, a TaKKe BbIAB/SIOTCA MaKCUMaUTbHbIE 3HAUEHWSI PE3Y/IbTURYHOLLMX Harpy3oK.

BenMumHbl Harpy3oK, AeiCTBYHOLME OfHOBPEMEHHO U CBSA3aHHbIE C KaXaoli COOTBETCTBYHOLLE TOUKO BpEMEHU,
3aTem BHOCATCS B COOTBETCTBYIOLLME psifibl Tab/mupbl.

Kaxxaplii U3 CrlydaeB HarpyXeHvisi, NpyBeAEHHbI B pasaene 7. aHaM3vpyeTcsl pacCMOTPEHHbIM 06pa3oM. 3aTem
camble 3HaUNTENbHbIE IKCTPEMATBHBIE HArPy3KU B KXKAOM PSiAY A1 Pas/iMyHbIX C/lyYaeB Harpy)XeHusi UCNosb3yTCst npy
onpeseneHnn NosIHOro CreKTpa Harpy3sky COOTBETCTBYHOLLIErO 3/1leMeHTa BETPOBOI YCTaHOBKM.

Hwke npvBeaeHbl ABa MCNofb3yeMbix noaxopa. Creayet 3aMeTuTb, UYTO HEOGXOAMMO 0BECTIEUNTL aKKypPaTHOCTb
[NA MOTYHEHUs KOHCEPBATVBHbIX OAHOBPEMEHHO AE/CTBYHOLLIMX Harpy30K.

H.2 MacwTta6upoBaHue

[aHHbIli noaxog, BKKOYAET CrieayoLme Laru:

- NS K&K0r0o NonepeyHoro CeYeHmnst M CMMoBOro (hakTopa oauH 61 H paccMaTprBaeMOro Crydas Harpy)XeHus 4on-
XEH coflepaTb MakCUMasIbHYHO YAebHYH HarpysKy;

- BpeMeHHbIe CEpU, U3B/IEUYEHHbIE 3 AaHHOTO G HA. A0/MKHbI METb OTK/TOHEHMe He Goree + 5 % MakcuMyMa Bbl-
6paHHO yAebHON Harpy3ku:

- MaKCMasbHbIE 3HAUEHWS| STUX BPEMEHHBIX Cepuii NPUBOAATCA K YAENbHbIM 3HAUEHWAM Harpy3ku. MMosydeHHbIi
MacLUTabHbIi (hakTop 3aTeM NPUMEHSIETCS A1 BbIGPaHHbLIX MAaKCYMYMOB BPEMEHHbIX CEPUIi KO BCEM OfHOBPEMEHHO
[eViCTBYIOLLMM (DaKTOpam Harpysku;

- /151 KXKA0r0 CIMOBOro thakTopa Ao/KHA GbITb MOsyYeHa OAHa Cepuist AaHHbIX /18 KaKAOrO Crlyuasi HarpyXeHus,
YTO6bI BLINO/THUATL PACUeTbI MO YC/IOBUSM SKCTPEMA/TILHOTO HarpyXKeHus:

- O7151 NOMYYEHUS MUHUMa/TbHBIX 3HAUEHWIA NpoLelypa BbIMNO/THAETCSA aHa/I0MMYHO.

H.3 YcpegHeHune

[JaHHbI NofXog, BKIKOHAET CIeAytoLLme Lwark:

- [NNS1 CNyYaeB HarpyXXeHUsl, UMEIOLLVX GoMee OfHOM peanaaLyin, NosHas NosIoKUTe bHas Harpyska BblUMCSETCS
Kak cpefiHee 3HauYeHMe MaKCUMyMOB K0 peasmsamm:

- O[iHOBPEMEHHO [eliCTBYIOLLME HArpy3kV BbIMMCTISIIOTCSA Kak CPeAHNE 3HAUEHUsI NOMHbIX, OAHOBPEMEHHO JelicTBy-
IOLLWIX BESIMUMH KDKAOM peanmsalun. 3HaK, OHOBPEMEHHO AECTBYIOLLMX HArpy30K, ONpeaessieTcsl B COOTBETCTBUM CO
3HaKkaM1 OAHOBPEMEHHO [EliCTBYIOLLMX HArpy30K B pACCMaTpyBaeMoii peasiaaLyv ¢ HanborbLueli HarpysKoii:

- npefenbHan oTpuuaTenbHas Harpyska BbIUYMCISETCA Kak cpefHee 3HayeHne MUHUMYMOB KaXK[OW peanunsaumm.
O[HOBPEMEHHO [eViCTBYIOLLME OTPULATE IbHBIE HArPY3KU BbIYUCTISIOTCS aHAIOTUYHO pacyeTam, NpUMEHsIeMbIM Asi No-
NIOXNTESIbHbIX Harpys3ok:

- B Ka4ecTBe npesesibHoli NOMHOM Harpysku GepeTcs MakcuMasibHash U3 MOJHBIX BE/IMUMH CPEAHNX 3HAYEHNIA Mak-
CMAJTBHBIX W CPEAHUX 3HAUEHUI MUHUMAUTbHBIX HArpy30K, OMMCAHHbIX BbILLE, C COOTBETCTBYHOLLWMA OfHOBPEMEHHbIMM
BE/IMUYMHAMM.
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Mpunoxexune A
(cnpaBoyHoe)

CBefleH1sA 0 COOTBETCTBMU CCbITIOYHbLIX MeXAYHapoAHbIX CTaHAAPTOB HaLMOHAaNbHLIM CTaHdapTam
Poccuiickoi depgepaynm, UCNOMbL30BAHHLIM B HACTOSALEM CTaHAapTe B Ka4eCTBe HOPMAaTUBHbIX
CCblN1I0K

Ta6nuya JA1L

OBO3HAUEHNE CChYTOHHOND HALWO-
Ha/TBHOTO. MEXTOCYAAPCTBEHHAl &
CTaHapTa

rOCT 27.301—95
FOCT 18854—94 (ICO 76—87)
FOCT 18855—94 (MCO 281—89)

rOCT 12.1.019—79

FOCT 12.2.007.0—75

FOCT 12.2.003—91

[OCT P 50571 (M3K 364-3—93)

FOCT P 51991—2002

rOCT P 51317.6.1—99
(M3K 61000-6-1—97)

FOCT P 51317.6.5—2006
(M3K 61000-6-5—2001)

FOCT P 51317.6.3—991*
(M3K 61000-6-3—96)

MOCT 12.1.030—81

FOCT P 50571.26—2002
(M3K 60364-5-534—97)

CreneHb CooTBeT-
CTB/AA

NEQ
toT
toT

NEQ

NEQ

NEQ

NEQ
NEQ

HoT

MOD

o1

NEQ

NEQ

O603HAYEHVIE 1 HAVIMEHOBAHVIE CCbIIOYHOTO
MEX{IyHaPOLIHOTO CTaHaRpTa

MNCO 2394:1998 «HagexHoCTb B TeXHUKe. OCHOBHbIE Mo-
TIOXKEHVS»

MNCO 76:1987 «MogwumnHukn kaveHus. Cratmndeckas rpy-
30M0ABEMHOCTL»

MCO 281:1990 «[MoAtmMnHUKM KaueHust. [iuHaMuyeckas
pacyeTHas rpy30no4bLEMHOCTb U PACHETHBIA pecype»

M3K 60204-1:1997 «be3onacHoCTb 060pyoBaHUA —
W3penusa anektpotexHuyeckme — Yactb 1. Obime Tpe-
60BaHNsA 6e30MacHOCT

M3K 60204-1:1997 «Bbe3onacHoCTb 060pyfoBaHUA —
W3penvs anektpotexHndeckve — Yactb 11 Obwme Tpe-
60BaHNA 6e30nacHOCTU»

M3K 60204-11:2000 «Be3onacHocTb 060pyAoBaHUSA —
W3penua anexkTpotexHudeckne — Yactb 11: Tpebosa-
HUSA 17151 BICOKOBOJ/IbTHOrO 060PY0BaHNSA HaMpshkeHeM
cBbilwe 1000 B nepemeHHoro Toka wiv 1500 B nocTosH-
Horo Toka 0 36 kB»

M3K 60364 (Bce YacTu) «NeKTPOYyCTaHOBKA 3AaHNIA»

M3K 60721-2-1:1982 «Knaccudmkaums ycrosuii okpy-
Xarowei cpeapl — YacTtb 2: YcnoBus BHeLLUHeli npupoga-
HOWi OKpyXxaroLLelt cpedbl. Temneparypa 1 BNaxkHOCTb»

M3K 61000-6-1:1997 «COBMECTUMOCTb TEXHUYECKMX
cpeacTB anekTpomarHutHass (3MC) — Yactb 6: Mpynna
CTaHaapToB. Pasgen 1: YCTOMUMBOCTb K 3M1eKTpOMarHuT-
HbIM MOMEXaM TEXHUYECKUX CPEeACTB, MPYMEHSIEMbIX B
XUMbIX, KOMMEPYECKMX 30HaX U NPOM3BOACTBEHHbIX 30-
Hax C MaJ/lbIM 3HepronoTpe6ieH e

M3K 61000-6-2:1999 «COBMECTUMOCTb TEXHUYECKUX
cpefcTs anektpomarHutHasas (AMC) — YacTb 6: Mpynna
CTaHfapToB. Pazaen 2: YCTONuMBOCTb K 3/1eKTPOMArHuT-
HbIM MoMexam TEXHUYECKUX CPeACTB»

M3K 61000-6-4:1997 «COBMECTUMOCTb TEXHUYECKMX
cpeacTB anekTpomarHutHas (BMC) — Yactb 6: Mpynna
cTaHgapToB. Pasgen 4: JIoMexoammcenst 0T TEXHUYECKUX
cpeacTB. Hopmbi»

M3K 61024-1:1990 «3awpra KOHCTPYKLMIA OT MOMHUIA —
YacTb 1 O6Lme NPUHLMMbD

M3K 61312-1:1995 «3amra OT rpo30BbIX 3/1EKTPOMAr-
HUTHbBIX UMMYbCOB — YacTb 1: O6LLme NPUHLMMbI»

11 OtmeHeH. [elictByeT FOCT 30804.3—2013 (IEC 61000-6-3:2006).
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OkoHuaHve Tabnuupl JA. 1

0603HAYEHVE CCbIIOYHOTO HALWO-
HabHOTO MEXrocyAapCTBEHHOIO

CTeneHb COOTBET-
cTBUA

cTaHgapTa
rOCT 13109—97 NEQ
FOCT P 51991—2002 NEQ
FOCT P 51991—2002 NEQ
FOCT 21354—87 NEO
(CT C3B 5744—86)
FOCT P ICO 9004—2010 NEQ
FOCT P ICO 9001—2015 NEQ

0O603HayeHNe H HaMeHOBaHWeE CCbIIOYHOr0
MeXKAyHapogHOro cTaHaapTa

M3K 61400-21:2001 «YCTaHOBKM 3NeKTpUYeckne BETPO-
Bble — YacTb 21: VI3MepeHne 1 OLeHKa KayecTsa 3/1ek-
TPO3HEPrUN YCTAHOBOK A/19 MOAK/TOHEHNS K CETU»

M3K 61400-24:2002 «YCTaHOBKV 3NeKTpuyeckve BETPO-
Bble — YacTb 24: MonHuesawmra»

MNCO 2533:1975 «CTaHfapTHble napaMeTpbl atmocepb»

MCO 6336 (Bce YacTu) «PacyeT Harpy304HOI CNoCcoGHO-
CTV NPAIMO3Y6bIX 1 KOCO3YDbIX 3y6UaTbIX KOSIeC»

MCO 9001:2000 «CucteMbl MEHeXMEHTa KavecTsa. Py-
KOBOZSALLYE YKa3aHVAA MO Y/TyHLLEHWIO KauecTBax

MCO 9001:2000 «CucteMbl MeHeKMeHTa KadecTsa.
TpeboBaHus»

MpumeyaHne — B HacTosel Tabnuue 1CMob30BaHbI CriefytoLme YCI0BHbIE 0603HAYEHNISI CTEMNEHN COOT-

BETCTBUA CTaHAaPTOB:
- FOT — naeHTUYHbIe CTaHdapTbI:
- MOD — moanmLyipoBaHHble CTaHAaPTb!:
- NEQ — HesKBMBa/IEHTHbIE CTaHAAPTbI.
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[8] CHwuIM 2.09.03—85 Co0opyXXeHNS! NPOMBILLIEHHBIX MPEANpPUATHIA

[9] ®epepasibHbIi 3aKkoH oT 30 MapTa 1999 r. N9 52-03 «O caHWUTapHO-3NMAEMIONOrMYECKOM 6/1aronosyuni HaceneHns»

[10] depepabHbIii 3akoH 0T 10 siHBaps 2002 1. No 7-93 «O6 oxpaHe OKpyatoLLEen NPUPOAHOIA cpefibi»
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YK 621.311.24/534.6:006.354 OKC 27.180

KntoueBble CroBa: BETPO3HEPreTUYECKkNe YCTaHOBKM; TEXHUYECKe Tpe6oBaHUs; METOAOMOMS NPOEKTMPOBa-
HUSI; KnacChl 6e30MacHOCTW; KauecTBO; MapKMPOBKA; (DAKTOPbI OKPYXaKLiel cpefbl; MPOeKTUPOBAHNE KOH-
CTPYKLUN. MEXaHU4eckas, afekTpuyeckas CUCTeMbI; CUCTeMa ynpaBeHus v 3aluTbl
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